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Fate of oil in water - several processes to consider

MK PR - R R AR

E3 o Mm

Evoporation

Dissolution - ‘ = %
P = T :
sk senaines M| masf % H
Devenir du pétrole déversé dans I'eou
MiRAEA P OB S FEK
Weathering processes JEl{[iEfE "I
The chemical composition influences the physical properties of a hydrocarbon
LB EERE LA YHYEEE
Camporement 15912
Density /% - Buoyancy ;1]

Viscosity5-E% (cSt @ 20°C) —-> Spreading 51
Asphaltene content 52 (%) — Emulsification {5
Flash point Ff (°C) —_ Ignition risk AR %
Vapour pressure 753 (kPa) 4 Volatility fi&s
Pour point jii Bk (°C) —_ Congealment / solidification J /[l

B
Fortunately, weathering models exist Fif3% » E AR E(LRE

C@d r@ Oil properties, behaviour and weathering in the marine and shoreline environment 17
ot 1M | HIE A1

Take home messages 5B #4 i "I

- The behaviour and fate of oil and gas at sea depends on: its composition, its chemical
properties and meteo-oceanic conditions

SHEEFIRARAEE EAGRAEEE(CHUAR © HpRSy -« (AT R IR
Evaporation can pose risks to those closest to them 7& & @ A 455 T Y A8l E 6

Emulsification causes an increase in the viscosity and volume of the pollutant
aswellasa chan%m its colour

FUEEHESAYHIRREATRE BN - BRE G

- Depending on environmental conditions and the location of the spill, the products may
sink more or less quickly
RSB A RSRA B AR E - Edn TR RAE

C@dr@ Oil properties, behaviour and weathering in the marine and shoreline environment 30
S oy g J4 40 ] N " = )

B 2-1 JHmAVERR LR R AR
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3 Observation at sea: from which platforms?
B EEH o] DUE ALY S ?

{ Satellite #£2
, O Plane/hellcopter

@ Tt B
Drone §
e Vessel/balloon

fin EIERIRIK

& Buoy F1E

Introduction to observation and assessment at sea
Cedre 8 LR R

B 3-2 B EZEHENNE
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1. 435 (Using Dispersants : Strategic and Operational Aspects )
(1) SHBIES
T HCE R — T FLEDE MR ~ /NEL T EE R E O FUAR] (L)
i&%ﬁwm% HAOBRIRIE S — R HIZ R E R/ INGI7 KRR
WERREE) o F/NEDE (B 0.05mm) (T FEER E
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1 - In the absence of dispersants, oil floating on the surface will either disperse naturally
or form a water in oil emulsion (reverse emulsion)

Emulsion (water in oil) Dispersion

= «wchocolate moussex (oil in water)
2 - By adding dispersant, fine oil droplets will form in the water,
+ DISPERSANT
— oil
+ water

B  iay
Emulsion (water in oil) Dispersion
= «chocolate mousse» (oil in water)

(4)

()

B 3-4  SrEomInyE e

T ACEIE BB A &R S A E R B o SO AR
S IA—TEARAFERR G L&Y SRR AT RE YR E
AVNEIREG S - R ~ R A EE N - AT
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ZEH R AR B R A IR S S E e > AEr i
J5 o7 A S BRI JEUbe © AR S BURI SRR, - K0
B R EEE B ESE - (AR BRER > LB RE AR

A NRCHIE T ORI S B 5AYA R (15-30 5388 ) - DUE 3-5
FeERTH B 2IRABOTEUET - B 3-6 oAk - 23HA
RS AE KT - R RIS -
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Use of dispersants ER A

& 3-5 fERHRORERARTHIEE & 3-6 fEBIELIBIE

(6) IR (B RE LR -
R3-1 SrRURIE BGERRS
(B G

LANRIED KBRS ABYRAEE 152K S
2.8 VTR I EREY) & - (BEEEEY R AN S E iR

SR PRAERARRL)

3. 4T {5 FH BT A (S i it ] 5 J

B K Kfahs > PRRRUR N SEMBTRTE 4 14 sy - Mol a6 s h PR e

A Are A R IR drnaeE 53003 F AT A e T (5
5 B HIK 6. ] FE B H AR E VIS R 2

(")

(8)

SRS T2 h (s PR 0 AR — B A& Tk BT (R A TR
PR B R S s FE H & W SR ROl an gt - RS
BpET (EefnyisKEARE) » maBmAREFRIRER B
AVt R (R (B R HRE AT FERF b H o ORI
o IR IEEIRETFA AT AR E S A (5 I o AR - 599 - A
FRE (S I Ao s > b EREsE  Jn)) 1S sl L eSS e
FRIE

FH 5 AU 6 PR AR SZ BRI 6 P SSORE PR AR et — EL AL B il
o RRFNER FAFEEATREYE (possible ) ~ A 252 7
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(acceptable )~ B[{T14: (feasible ) &7 i = (EFRIFA 7] LA
AT A o S S o BRI E R 2 1% - BEBUKTPRI—R & 1
P E A BREROEPRORE BN A PR
HARER

(9) MR RIEAIA & A B DAZ AR RS (R BB B R (B
EHmASHIEEE © S EEEBLhE ARG 1720 JHA EREYEE
FErgEEZE 5,000 (FHOEFREEETE - M H » NI B
B AR - VB KE A EIE A S i () -

2 3-2 HEREEILEB IR
Oil viscosity (cSt) Effectiveness of chemical dispersion
AL (cSt) v=—5ay-C GRS ES
<500 Generally easy —f%3ReR &5
£ 00<Viscositv<5.000 Generally possible
Vi i : SN A T A
Y — AR TR T
& 000<viscosity<10.000 Uncertain — Requires checking
, Vi | ) A
Y RiesE- T
£10.000 Generally not possible
' — AR AT
Up to 15.000 Probable if oil is emulsified
0 15, \ o P
P MBSO A - TR
(10) FEHAVEEEESS » wEE EHAS R IR RS

PR > (E L BE g S 1T I > A LSy BRI (56 F B e T Y
PR - FRSH Y Z 2 BRI - T IR FE
{50 FH S ORI o AN [E] L AR AN ot > S B feE FH Y S e
ZE L AR R BRSO e (EEJHT ) > (A R (5 F S A

CEmaGING n] A% EEERGIRERSE A RE ) - S (&
AL DA MESE T o A BER A -
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(11)

(12)

(13)

(14)

A.  FEBEREE FHISHAR ©
B. JFUHAVHIMAREE Ry 600 (eSt) @ 5 R FIASEE 3,000

(cSt)
C. FUHAYHFILERETE F 100( ¢St )» 4 /NI & 2 F 5 ABEE 6,000
(cSt) e

A T HACEI S RS BER IR Y 5 B8 > R o0 ORI B o0 i i
ETRRERIRE T ARV EGREEDIE - (BE RS
TREIRIET > Bl b — B R R = g
ik A G © ST BB - LU
iR B -

T AU RV R T35 SR 5 2Rt B AL B 207K 5
A FETERE ~ EERURE - EHimE 10 MEDL EFE/KEE 5 AR
Bl B R RERESE 0.5 GBS > A RENEA » 157 REMERH AL R
& > HARENMET] - DU GV [BREER
L R B Bt & 2 A 2R /R P/ ZH 465 AT (58 A 0 BORHY
FATE - BIOM R R AR5 /K05 ~ i e e AL A8 728 R A A [ PR A »
PEE B R E A AR - (R AR S & S BRI & - 7]
{SE PRV s B AR BRIy &S - °] 2 - CEDRE ZEHY
44k http//www.CEDRE-cart.com/dispersant ext/flash/
REHIEEITAE  flERl - ABFTARLE BRI Z &R
% (SDS) - il T i RE - AIEIRIE RS2 AR -
HTER ~ SRR o (B AR - (/K AER ~ 5 H
5~ BIETE - WRPEESE - DURPTERAVER - BRI
HYZAE] ~ FEAERIME ~ ISRV -

TR 7 AR B TR 2 A 1 (TR R A [EIRE EE » Mg RSN [E] )
R T HCEIE - tLRRERE) - SRS (BEIRARGE 3
LA F A RE AT (B AR R TR A Al RE R E -
ME R 2 R R R G GE - i LR R R R L R Y4
B o DU Ry BB R -
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(15)

(16)

(17)

A JEFACE BRI R 2-5%EE ke 1 20 S5
BUHEEZR (DOR) =1 : 20
B. HALWE : BIERE 2-5%EE » ik 11 50 5 Epel
SHEE® (DER) =1 : 50
C. FplaGiEayrE « -JRAAL - (DOR) =1 : 10 -HAALPE :
(DER) =1: 50 o7 —P&EEHE » Sed T LiRRE » A%
(DOR) =1 :20 FH3EuHH -
MELRE Sy A O] LAKE ER A ~ ARt ~ B =0 - R AL RS Ha A
TEOYEE ¢ AR B (FENY) RSB/ A DLES R
T/ AT DUETTR E AR (T - B ) A ERE
FES RIS B RE » DU ARAERES © $R18/XCR L/ 2 a5
zig o
Fi &% (Dose rate ) * #ZpR MG HEAYTEAIEERE (FH/A
B HEIRE © 5%-->50 FH/AHE (ITmm #YERED - 5550 -
MES SRR 7 HEACTSIIESY » M EE R R RO TR B 2271 400-700 Fok »
A H SRS HAVIE & BrAANE R - RO T EE P ThE R E
MRV R EI T1F - SDERISERZE TP E 7= My e
HIMESS/ 8/ PR ~ BEFE BRIy TH - fikaet (45#
TYHCEN) ~ BRI - 22 g [E BB B - AREEEED
R e =X o RISERESD B R A (VEDRERY ) - (LEEDAA
AEEES ~ BRI ~ 22 S AR R B R - R EEE
M2 - FERE IR IESE - BT IR - th B SRS ER &L
BRI (IS BT - (B985 ) » DIFIEEAEE
WAL E - 5991 » B EIRE S e @ (e a LUERUE 5
Y& ? BRI EZE RO (EREE ) RS EEEM
fehf ~ DURCEHEM R CBO -~ #35) > It B n#FE—KH
A LAGAAGERE « tR OB GE AIAE 24 /NI P REER 7 % R
SR > AT At RSB A Y A R S 3 B - s ol
DI B AN E RS 73 U8 - OSRL agreement {7k ( 5K 7 AT
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AR - EEFE B rHRIN R IR 5-6 &£ (R
SFNEEEIREE T By 10 41 ) HiEEMR{F (B CEDRE EHf
oA ) o

(18)  BfR&FEEAAIDE BRI SIS 574 - AR NAIIEFP 2 BE 1A
wo o] DUEFT e B 2 (GeV BB L) » 2. 8P m] LA
ZorEpa B 2 (TERBARE) 3.ER 2 aua B nI{TIE 7 (fE
‘REAE) - MRFEE L EN - v USFEIFEHEHEE(IMO )
BRI ORI HES [ AR 0h e s fraglin & (IPIECA)
(BRI 7RSO 2 U (o] e HAE U FE SR R Y1 FH 2001 ~ 73 A%
B{EZZ M 2015) -

2. {#MHZE (Spill Response Booms )

(1) BORRARREZE TR ERNE | FHEE R - KR8
I TG IR ETER - K DURE RS R BE A R (78

Hl) 40 BROECE ERURIIALAE  BRAIRR - TEE L
SO F/KISCE AR - Bl e/ K » 7oz \{H
2R PR o TROWER ) o (5 ) (B RS - ST
BEVEE TR » S i pRegRURIRE (BT ~ JH[ T ~ JHMAR
SLfPAR ~ T3S ~ HUKE ~ BaGE) FER - oA
BREST/BR&ST : Booms ( Containment ) -REcovery-Skimmer

( Storage ) - Transfer ( Treatment )
(2) HHZEANIIA -
A [HIESRIEER : [REDTEYMHERCRES (a0 B L a2 ]

1
B. {REEFURE : (REEBURE S I W5§ & ME/K - A&
KBS

C. RIS R5AYIER EE A BRI E UL
D. {5 ale - 1 F B S G e A R B EAT FR A  AE [mU
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Initial clean-up: flushing

" W W

€
-

() MWHZEEZE TR Fence Al Curtain WIAJH - FH{RHA R KT

Yoy e N EIAHA -

x®3-3 WHREE

Fence Boom & =

Curtain Boom #& =

Type 1 : Permanent kA [&EER,
Type 2 : Foam-Filled [EfSE T

Type 3 :
Type 4 :
Type 5 :
Type6 :
Type 7 :

Foam-Filled [&F&SE 7T
Inflatable 785
Self-inflating HEITEREZ
Shore-Sealing i fEI%
Specific Booms 557k

(4) ROHZRMR T BB AR RS - AUBCE I N /KIs ez R 1

bk 1 FEfE<0.50 AR - (s FREAY

o EOEHNIE ~ BE ¢ 0.50<5E

<l AR AER TP A-EA - HEERER - iR - $RERH © = E>1

SR RIRERS -
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(5) BE=EFEH T

A

B.

B -

(A) AR R ERE RATF

(B) FRUEGEMET » AFRELE 4 -

(C) MR ~» T3NS 0 B EE 7 R R by s e, -
Rl -

(A) FERERMNAE -

(B) (EHRAEZMBEEEERAERE -

(C) B 1 ARAEEIA » AFFAREH -

(6) HIEIRIHE -

A

B.

B -

(A) BRI TERFE (PPHEE) - K ERE
ERRAERERE -

(B) FRUEEHRM E CREE) -

(C) HEFHFYIJEHE ~ T LIRS -

iR -

(A) TdsA KR -

(B) TEHRIMFEEIREEE IEE -

(C) SHELALHINEIF R AEFEH) -

(D) AHZ Rk -

(7) FERAHHE

A

B.

B, -

(A) fRITARER -

(B) 1EACRAIRE R PRI BAT -
(C) FHAERBEFERIK L -

(D) R BT ES -
G
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(A) fiifir (FE5R) Feida fs 2] -
(B) HZFRIRRJE bR UL -
(C) meEyTwRR -
(D) FERMFEEREEE IR -
(8) MHUMINE » FFELLT 28
A BUGHKER (50 »
TR Z PN R 7R i/ [E s R -
K ~ IKIESAY -
TKEGIRIE (HEIR ~ R ~ TR D »
AyEE (R - EEEY) - B - DS -
A3~ AEZK AR > Bl (251D -
Wt et E AR -
PRSI -
LR EORAE T IRAVILE -
J. o BORRUERT AR R S/ EU
K. NENIEHHIEEE: -
L. JESSTE SRR BA -
M. (HEATFRERHE -

(9) MHHZRMEHARS - fOHZRE 5 R AORF R 0.7 &
(knots ) > BJ 0.36 N\ R/FD o

m o O w

m

r o
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R34 WHRANER

MR E R (BRI © CEDRE) st

EEARCHE AR 0.7 HilF - B15
5 (Entrainment) Fi52 - BGEIDS
it — R SRR
HHZRESRE (Drainage) -

Leakage to entrainment or drainage

(10)  EMMHRBEREE - SoFEEt AR E -

A, MTHEERELERET S ~ WIEE - BIEHRE S -
e SRR S E L
e (PR ) sCaME -
TifE A R S A Al TR ST R S i
RHICHZR DA T AR RRERAK S -

fefit VHF (FrEff) #E4rE (F R LIFnE A B EfLE
) e
G. fEMESMEALES [EER -
(11) e R
TEbA AT IR 2R ER | B EERTFEE AR
AR TelE &5 B TR R R A MR By [P B BB R
R EE A BFEEEMEAHIER - HRFZ Mg H&ERIER -
(12)  fRHZ RIS ( A G
A, fRHZE @H&fﬁ¢é@%~{lfaﬁﬁ TEEE AR
TN Al RE AT T R R B -
B. NEPERIAHE RGN FER B LR © 553
TR -
C. i T M RIHZR A FPRHI DRI SR e AT U
(T M FE(RIERIE  AZR/NERTT -

m O O W

m
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D. A 100%FHIIMNZ - (HH 2 SRS )
FATE -

3. HEUZ (0il Recovery )

1)

(2)

(3)

(4)

()

(6)

e R SCAS Ry E SR TS > EL I Y R /K ISR M > FERESHRRE 7R
[EG TR > R ER R A

KOl E A EREEHIhAE - IR AREHZK ST I BERYRE ) © B I {RAY
JROmES TR ROH - B g AE ZH K - (EEREE R ES
RO - ABRARIKIRD -

Ptk By T A8 3-8 o - AR5 AR R RES T 5 1
HELTEIESE -

B 3-8  HRAEIE O ESE

FELREAAL - £ ERUEERE Ry S & > PRERULSE  GREBLE R R E
RIE e E AL (REfEETT > FFEEREL -
PR PR Z Y (BRE FRy DRAR R (R>20 T 5 A RUZINE )
AT ST - B EhF AR EREE - A SRR
HARBEAREEEE ) (>60%7K) » FEEIT) R 8 - HH%
FYRE R SRR > BT BAH TR -

FOM AR UK S5 Y (BB R B Y IR R U5 5% > BAFAVEREE )
>90% » FEFREJIAIR > B R A B - HaEE B CR(K - B30
MSAYIRIRES TR - BEE ARSI -
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(7) BRI AR 5 HY RS Ry B RS2 > BAFAVEREES)
>80% - WEEREMERIAAL52Y) - BEEEAIR - HbkE K
MRS AYIRIRE AR  BITREASUER T - B R JEHE BUL -

(8) EEEESHYRIMES - I 3-9 i -

Skimmer type jFHEH R
Oleophilic #7;i 7L

Mechanical {4,

Self- Feeding
adjusting | screw
weir
B

A
BT

Sloping

ram
Weir P

E

belt

weir
iEhE
#HiE
5

Environment

BRE

Offshore B 52

Sheltered waters

2R

Calm waters

PR

Strong current 587G
=1 knot =1 &

(>0.5 m/s) (= 0.5 K/ #)

Shallow water Z7
(<30 cm) (<3023:57)

Debris R
(including ice) (2 &5 EK)

Oil viscosity
HandbE

High viscosity &35

Moderate viscosity
PERE

Low viscosity {EF5E

Skimmer
characteristics
FomerkrE

Selectivity &3

Suction rate Fi{H7HE

Ease of implementation

SHER

B 3-9 FomssiEil
4. [EBCEERE

FOHERTEIESE © JoRnRohas I EAE RS - AR E 24
RIZE (KA ~ B ) B R RIS 7K s KOm  BE g B BRI RS AV
ERAMS BN RO ES -
5. RIMEA:
R Ryl ORISR A RO - Mg 00 SR B - W AlTPROK
SbGIER > WRIERENR & - HE R EGHK > AEGHIE

(7

7"\‘
R (e EA LAV - 7255 3-5 - BEEESHIEN -
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®35 HERA

TYPE DE Lﬂg&gg r;g E||::L|J£RE SENSIBILITE AUX DEBRIS DIVERS TENDANCE A
POMPE — LEMULSIFICATION
faible forte sable, cordes, vegetation
graviers chiffions
CENTRIFUGE ** 0 0 0 0 -
A LDEES Tk e Erd £ * U
PERISTALTIGUE ** = - * ** 0
A VIS D'ARCHIMEDE 0 - " " ** "
MOINEAU & e & * Tk &
A DOUBLE VIS * - 0 0 0 0
A PISTONS ** = - " 0 0
A MEMBRAMES ** * - 0 "
A PALETTES * * * * "
A ROTOR DEFORMABLE ** = - " ** "

PERFORMAMNCES : + BONNES,* MOYENNES, 0 MAUNVAISES.

e FACILITE DE
recerowe | aidlie | oMM, | SEEOICE |WSLIE|  Lowmice

CENTRIFUGE 0 * * - *

A LOBES ** - " " *

PERISTALTIGUE ** = * - "

A VIS D'ARCHIMEDE * o 0 " *

MOINEAL * * - 0 0

A DOUBLE VIS * 0 " *

A PISTONS * * ‘* 0 0

A MEMBRANES ™ * ™ - ™

A PALETTES ** - ” " *

A ROTOR DEFORMABLE " * " - *

6. HIRTEHIE D -
AR R AP R R M - AR EOE R TR 5
(FRHORIE ~ 2055 » ERSRTHIME LRI - sethi T EEEE
SEUIAE > DARORBRE Tty se B
= EHREK
(—) ArS
P T A B TR o > i [m ey /2 E R B A (0« B S F
e R AT a AR BRI - B a e BRI R
FHRE - #ELHE R ST FHAER ? R RURIE R K B e
2 REEHYERIEET TSR EE Ry - WA AR Sl El Y 28K - B
BhFESE N\ SAE SRR RG0S s iR T A BB A &
53 FTE £ BRI RO ES > T AR A YRR R I 5 5 - R A
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ZEBIATRIERRERE - B BRI AR R E IR E B RO Es > 2
IRILHEE R H RIS - HECRIES TRV SRR -

(Z) RE
1.

JHmEIU

1)

(3)

TratE Pt/ a5 (B4 -

(2) i EEE R ety (B2 -

A

B.

fiiimzR (R4 -
i (=4 -

WP A B

FHER AT A5 B oA ER B AR AR - SR B RS A4S

w5 P A SR PR (AR B A et R BE 5728 > SR 5 R s A [R A
AR B A A B H AT S T AR

A

R Bt A At e ) 28 P /o ] P D 5 S s B R SR RS o
Re{ A

WA RERHIGH: BRI AOHE R B EE DS
I > RS AT TR R

TIACEIA BE BRI e [EI B A DR 73 RSO e o8 0 A
IR (R Es BB A e EE DL [ -

BT AR - 55— TR A RLE KM - AIRoK
R > AT s 55 R AR R K i - A |]
EREFR K w] R RRAE RS B FAR EEH -
R A ERE R BEEE ~ RAIREGEREY > A
[E) RS R - DRIE e R e T e s ] Sl T IR AT
PRECHISHVEE ] SR EMTA e Sl el 78 0 IR UHTS - A RE 2
SRR -

R AT LA R R, - (5 PR AR R e 4
— AR » (BT R 22 DU TR B A - — 5 O
R B A BB o B A E T o
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G. HIEMPHHE T LA FAARPRIBIA, » EEATYE R » 1 T AU K
RO » (SR P {2 th BT LR R UK - ST o
AR, PR » T RIHRK § B
PR TS AERES W E RN SR AR - R
RGPS » ARSI - F R ke
B AP PR 5 B T » R B P BT o
o -

H. OSSO PR (b R pe B -

B 3-11 R ESREAYR AR ISR
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(4) JKEECER

B 3-15 {5 T AL TR (U
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EREY : BRRESR
—  BREGEN - BRGUFE -G AT
(—) IS
B HEESRGUHTTER  FEU SR —TREMN TIE » FTREREE
R FET 85 ORI O - A B AR o o] RE S B B S PR BRI (R A - T i 5%
VIHIMEE ~ 5 BRI S AT R A A e A A Rl
FEEINER - Rl EEREREN - EIER BEEYRE > WaPEHER
B ~ N BFIE RS B RARERTBERMIRA » DUB R E Y & 1Y
THERRMT - USROS SN > ARt e A A B (E -
(Z) RAE
1. BEGEH
HRERTRFEE B o I/ N - BRI —(EEEE - Tl E A E
CEDRE Hy Ni&/bi#k FAETHUG RPN E - R B KR A5 H 5 HY
RIRE B8 > S A REHEEE R R LA RE S AT Z AT
VI EERRE > RS BIGBI A TIRRR D S -
(1) (ERVSASHERFEE (B 4-1)  HECRATA 2 BB A EAYEE
ENEFRETION - MPERE(TEEE -
(2) HLEMEE EEEHED  EHURERR A - I B SR
MEEET TE A E AR -
(3) ECERALHIE : (EHEERARTNE B - T SRR E
WECERIRG S E R > LA H &R B ES -
(4) JTHHUE (A e B S TR A PR B - BTy
Bt 5o Rl R VUG LG SRR - nDRE R DRe e > J7(E
HELT ARG - PREEIRZENEIR AT A B i RO IR 2  SURRIRF ] ~
RGN A B A
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[ POLLUTED SITE SURVEY FORM ;5iuih- i % | INCIDENT REFERENCE H{4&%; |

OBSERVATION /%% ] SITE IDENTIFICATION Hihl-#5% |
Name 4 : Name #ifi :

Origin #&J - Location f{ir & :

Date/Time H 4 / I&5[E]:

SITE CHARACTERISTICS 315 |

Nature A% Cliff 22  Rocky platform #1704 Creek /\2[] Beach ;5[]  Dunes /[t March [
Tidal flats S 1 kagoon %1 Marshes i@l | i iamaidmnnianisyaninaamsnarmaisss
Usage it

Ecologically important Hii3i4:45 % [ Fisheries / aquaculture ;34245 Industry / harbour T 3/
Residential {1:55_ Recreational / Tourism #2/jiiz 12

STATE OF POLLUTION ;5 J4iReE |

Location firg
Upper level 5/ Medium level /gl Lower level {&kEC]

Substrate ( rank (1) (2) (3) ... according to dominance) #8 ( /@84 F2/EHF (1) (2) (3) ...)

Saltmarsh @7 ( ) Mudj2Z ()  Fine sand 4i0C () Coarse sand ##0C () Pebbles Gl ()
Boulders Fi: ()

Mixed sediment ;& &5ii %70 ()  Rocks #5500 () Riprap fii(m sk isa A0 () Manmade 1.0 ( )

---------------------------------------------------------------------------------------------------------------------------------

Type of oiling i 55 4ERY
Stripes 40tk Jon4e( ) () Tarballs #5hEk “on g () () Pattles il Jon 7£( ) ()  Patches i on6( ) ()
Slick sz onf:( ) ( ) Buried #in 7£() Infiltrated ;2] in 76( ) () Polluted debris 552455 J on 76( ) ()
Quantity ¥ &

Extension (i coverage thickness B/ (m /\ /) _ Volume

(Lxw (£ x ) X mER(%) X' 4 depth R (m /1) . i

(m A R)

() e e, Sy WSS
Possible evolution T]gEREE S

Remobilisation FifEfs@h  Infiltration ;j(i2C BUIng L]  icsivminsinamainnnaissrrea s e s e
OPERATIONAL ASPECTS / OPTIONS {5:(F / 3% 1% I

Access #EH

By boat i%ififi_  Public works equipment. /3 HEE L Light duty vehicles @ d [ Pedestrians {7:EC

Storage % _
Upper part of beach ;& [-; _ Behind beach j5#if% [ Pits 51 _  Skips f#fHE_ _  Heaps #fiil]l _  Other 5 _ _

FIELD SKETCH H3hffi it |

B 4-1 SHSFUEHER
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& 4-2 SR HFAEYE T & 4-3 BEIEFEBFEHGHESER

B 4-4 SBERAESMBRENTHESR B 45 BRUATITUERDE LS

2. ERRRETE-PEE KB
(1) BREFEMRE
A, ISR A éﬁ?ﬁ#ﬁm%*ﬂﬁmi&%ﬂ’ﬁﬂ%
DAHITE A B ARES - BAGAER - MR i A0S A
5~ P~ PR LIRS - I 7 ARRURHYRFEIRF ] - It
Ah > SESAHBIRYREARRE WAL - FERVIE R BURH
AAZREEALAY TR > BOEEE TORRVIERE T 2R -

(A) VIR
a.  Rel/fER fER ERY SRS  BUHEK.. -
b. ME (B ~ W&~ A -
c. AH  SHETHISIEHRE RO - 40DHE - B
HEREF
d. ARSI (EZRERED -
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(B) TESABATE -

a.  REEVIENY | SPHSAMEREREE AT
B E AR TR » B B 509 53
F -

b. AT LISEIT ¢ ST B T AN - (R
AR A A B ARSI -

e EEH RSB ST ERAE
ATBE AT -

d. PR FRN WS A B R R T
R TR RIS -

B. 551 FKER ) -
(A) PO AE ST | BT RARE, I E

TR TR -

a  PRALHSAIRR BRI EDS T
R A P RS B0 5 A
R -

b, JRSEAERRATRAE - RRAS RN - S 5
LR L A RER R » TS A SRR

(B) FERIRIIASUELLE | B TIL R B E A T8

BIRTREGEG R BRI DR

BTSSR -

a  BIEEHESRIEE | R TR
WP LB - I T
BB » RS TAATERS -

b, RGN RIS AE
S R0 » TR e RS
B -

C. 55 2MSE:  BACHIE BRI T —IEDQA BN, M
DB EIS SR A SR AT ) -

S

N
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(A)

(B)

(©)

SFFRIRCEE I AR i R EL R R AR
S BRI PR M B e E S OB R T B e » f A
AR AT EBhTRE - T T RS 25
(T i -

(R4 RE 2RI E AR ST - B R B MR B S 6 2R
WAEST » TR A I - BRI RACHE RS 1
ST » FEEAOFTA RPGELEI - Ak SRR
AN SR AR S R AR R % -
SRR TR AR AL AT SRS R R
B LIRS TSR BT ERN  HIETE)
25 PR D -

(2) IfEuSsZE% - bR ~ Bl ~ &R IME (AR Eay—pasnE]
EREE—HEE - MERRSEE A RREEMNEENE)

A, RO TAFUEEI/ N -

(A)
(B)
(©)

(D)

(E)

(F)

tro FETRRARIACR  IRHE U g AR ISR -
T AR - RE A A AR -
HAGBHEH A &8 AR RENE 2 EH A&
f5 -

HERHRER - BRI TEHE LIFAY R ER - IRt E M
PR RRIRIT S -

GHER (PIMKIEE NG AR T A L
CEDRE HyE %) : fRREZEA SR B AR -
PRl A EIER ¢ SR B PR AR BA Y SZ PR AT -

B. {EfTEIBHMANE > R (ELREEE — (e
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ik

FHUGHEAVRF R #UP ~ HBE ARG - BTan E =

HIH

A AV ER B - 5 R BB IR P mTRE S AR P
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Technique selection criteria Fluid pollutant  Viscous pollutant Phase1 Phase 2
BRAmEERE HRESHRY) MiESHy  ER— MRS
Skimming/pumping & HR /38 HX R/S R= Rogkyj:::;;agiﬁfgiﬁ
Manual collection A LIk R/S ;?;j;l??;t%s;;ﬂ%;)ebmeg
Mechanical collection ## =1k S f{é;;d.'zcigég;g?tes only)
Sand screening Ehb Ss ;S‘ist;is;;dizsl'%(;n?d)omy)
Adhesive rollers & & Ss V= Vegeuiin S
“Alternative technique”
Surfwashing #8;R ¥ % S Hib By
Flooding 7Ki# S M NO CLEAN-UP FjEHE
Flushing 3% R/S Support techniques
Y b-2; 35301
%%ex;/e;itamnmmng S M Effluent recovery
: & 7K Bl
Drainage #F7K S M Capture with nets
: S AR5
Pressure washing WS/ &5 Rise W Search for buried oil
Scything/cutting EIBR/D1 81 v SRR
ng re Clean-up phases ;& HRSEQ i Conclus 1 ]
B 4-6 FAMTEFEENEEAR
B. RBAEFERAINE - HOIEY) 7~ INEARIA
(A) ®OIUEY) - b~ A
a.  EHHREL :
EHTG REORIR - A LUE SR Tt B 22 &
GUETT EREAL - PR RO ST -
AR (S0 HE % fe )
BT ERAVIEN > AT LT e T
[Eus AT PREREE oK S A AR [E T
& ERIURY) - BibR) o (BEREEESIMITH
PR AN HE AP IR T » 1B S FRER
TN AR E RSV E & -
AT[EE

ANTE W —IE A v DRl FE %P AR
AY75HEN T VAR R T N LB A ARG
BRI BN > Rl E R DU ARTHEES - B
B E ARV AR EIAE  TEN R AR
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T EBEBUK RS BEE YR o FRH AT L
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b REONG RGN A E R A T H R I K (A
FEK A - "TEUIAGEREIEE A ) » A Eah
A =R o8k - MR T 8RR B EIORT -

C. IMRIBEERTHR RIS N EEL
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(B)
(©)
(D)
(E)
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EY)) HETTTHN R R
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REEET | BB RIEFRE A\ et - R R
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KRR TH (HHER - (RERE) - IR 7R
WELREE EERZFIE 4 - IR SR - S a5
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(A) EREERVEHE: -
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b. YRR E SR KEDE -
c. EMH:
() JHE URARE  EREE TN L EIEE AR
IR Y -
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K REATRAR (HE59) RIRIR (fEEE) &
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T NTHERECGEIRE VS R D F /N D -
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(b) FEEFEER ek KEREES -

(c) EPRIRIEER: - (N Sfedh /(R - HEDUHE A
W o EEREEHY AR IR - A b
YL R A R T B

(B) EERTMS -
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FEHEITIESRIRSI TR TR i 2
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(C) FAbrsii-rtiE -

a.
b.

C.

AHELTHEE -
FE7KIEE R
A

HEK -

AT -
ATEBE -
HIEA%

P EIE (R DRED -

(D) TBEREM-LIAEE -
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e. AT -
. HRRESE BT WE R EN FokomEs
{TIERE R muy -
3. EBGEHISERRER
sl ) 2 SRR S I8 AR Bl 5 R BRI BRI R
Feftz £ (112) FRSENEGEA - BUNAHERRERY B 28R
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- BEYEHR
(—) FIE

1. KEIT RS EADE RS R EE R E A YA 55
ST EEESE B HAA =
(1) P A EEIA Y R S WY E A 2 -

(2) HEEEREANBEEYEH -
(3) FEH "EEEYIEESR ) FAI E34 S EE IR AU E K
EEH -

2. (EEREEEY) ? IABEREDEANUE T AR I T B AR P A
FEREY)  ARATYE ~ MR~ BEdn o BCEREIZIER - B IR
SEFERIENES |0 “Any residue of a process of production, processing or
use, any substance, material, product or, more generally, any movable asset

abandoned or destined for abandonment by its holder” ( French

Environment Code )

3. EISHIEEEMN Nt - BB A HANERAYRORL BRSNS
ZEGAHIERARL B -

1 TEAERTTAHEEEYEAL e - RS - BIREE 3 My A
FREEYELIEE ) -

Examples of v/ag_tg;; —

Liquids

Pastes

Od and
Wates
Sand, mud, earth, pebbles, boulders
Flant matter
Debns, Iiter
Sorbents, nets, geotextie
tarpaulng, fitrabion matesiaks
PPE
Widife

Onshore
Fesponse

Storage ares
rehabifitation

Decontamination

Cedre,  ww
P A

B 4-8 BEEWEH | 4-9 BEEWER
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2. RIS ELREY & E EEA
(1) Collection Uy : [EIE FEEHEY) ~ [BWUERE LEEEY) -

& 4-10 [EdoEE ~ B BT

(2) Storage {7 : #+HFRGHLE MRS  HHthAERE - ] I BRI -

HE AR Z T EE%&}%EE%%EE%&%%E’?EWEﬁﬁﬁﬁ%ﬁﬁl% A

TR B EE (40 - E  REEM - SR
P& ) - BT R EEEHR » PRI TR R e RS

Pléstic bags
Bins, big-bags
O i

Watertight platform (seen from above)

stake or

concrete

block

« T _plastic liner

-k - — /' 8 | = <« geotextile

concrete block or
sand bund
(sectional view)

B 4-11 SRR
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3)

(4)

]

D PRESITE FRtow ta iR

M 4-12 PR

Transport &y * LOTAUGHE K (GHF RN IA R - (RESSEYRAY - 8
B~ WM RO AR S E S IR B SR R T -
Treatment iz ¥ : {REFFEVIRE ~ REE SO - i B 5 =000 Ak
B~ 2B - VAR R AV o DU R E
/RS B AR T IR A 5,

PRE-TRAITEMENT,
séparation des phases : TRAITEMENT ELIMINATION

HC, eau, sédiment, Recyclage ou valorisation

solide

THERMIQUE BIOLOGIQUE PHYSICO-CHIMIQUE

EXTRACTION DU
ol POLLUANT
substrat polué sans Par solvants organiques

weaton | Ovparin mvageacso

B 4-13 SRR YIRE A
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— RSt ENENEEAR
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TN BERR RGN E R B FEE IS S5 R E 45
11 mEESETEIRISERCEH - IMO §illE 7 —(Er8EH Ai > S
Rt S B S e e ERAY HADHDS » Al RHRE IMO 55 gffiets »
FE IR ST N A FEUEH %4t (Incident Management System,
IMS )RR SR EUE AR > 2= M acE AT AR e R SR N 2R -
(Z) RAE
1 BEERA
(1) 1990 ST EEEFHNEHER AL (OPRC)
1990 )5 HESE AR R ST B PR A4 (OPRC) Ry EKHIS
FESAE RIS (L THESR - 52 A SR GBI E e & -
HEPRARETTMESIRTS SEEL - O AR
A, BIZEEETE] | BORG BT E N E R S R AT E -
B. BURETE: (efEBIBRSIFAIROIRE) - DI e bl 5 e

RE
C. REJTEESC  STFFREENIRIMERT HE BT 5 A LB AT & -
(2) SreRiES :

4

SR SRS AR S AR B R AR RS - 43 R [EE
BB - FESBEIE

A FB—fg /NS o T B A A N B E R R o
B. F£fg : +ADHS > FEEEFNHEER -
C. =g @ K5 BEBEZFET  FEEEEL -
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Operational and setting factors
large % e
o4 Tier3 E
~ Tier3
£ |5
iy, |8 *
it
medium 2 £f g
o Tier 2 - § i ’S Tier 2
tits
!
8
small : |4 g Tier 1
spilt 2 ¢ \
ocal == . »:':;.u comnia appropriste vetting lacton :
will need to be T ot examphe Prossmity to operationm.
vvvvvvv OPETItNG (ONBTONL Yenitive
proximity to operations ccount revources st M. et

ier ier !
Evolving model

Evolution of the tiered preparedness and response approach: a) conventional model, b)
concentric circle model, c) complete model

(© IPIECA-IOGP 2015)

B 5-1 SraRpEEERER E

2. HIEREETE
(1) BSMESETERIEH
FESGTEFEft T Z S MEAS  MECRAEHT T SRS R T RE
AR OHESS - STEIFVERETE
A, BRYFIEEE - DTS TEIAY H SRS A EE
B. FEERAHG  ERSUERITHINSEMS BT -
C. HB(FER ' sRERIERHEEAZS - BREH SR - EAl
WAL TH) -
D. HIFFR  YIHATA AT - WEASER -
E. CEEESTE| - BILASHEERENE S LS -
(2) EHHEHAER
FESESTENEE ST » DU Mo B R S A =R b
BESh > FEMETTE B SR - DAIMECRFT A e A SFGEETEIILRE AL
AT -
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A, TESURIEST - e A TR R SRR - DAbm i e 2
aTEl -
B. &KERREE - (ICE PRSI RUER IR ESREGE | S

8 -

3. EIMS HEREHEE

1)

)

©)

SHERF A
IMS et 7 — B LAVERS AR R e B TE) -
IMS AU S AT B -
A TR FTAEETEIHE R E AR IR AYR
ORI
B. EEENIATHERE | IMS mDIMGR SRS E SRR -

C. 7y THARE - EHEDHRE A A DRI RIRREE - HEOR D
Pt AF -

E4(TEETE] (Incident Action Plan, IAP)
IAP EEHEESH TR LS > B BSAVIES HE - R
HERI(ERS - IAP JEAELRL -
A, GIRBEEFE © E RIS R R AON S -
B. JEHHE - BIMEERAES HAENIE S -
C. SREEAIMERS : HAGHYSRISAITE T N EHEH HE -
D. HIHIHC * sEERIAAT R E R B 5 =K -
E. JEEETE  (EEAEHEHEEALE -
IMS
IMS 20t T —(E G biy 7% - AN EHESHESEN -
IMS #YZHpHER 7 Bl
A EHUEHEHE - S EREERTTERIEENRR o
B. ETHEIES : SFUWEMNITEMHAEE - HlE IAP -
C. ®REIEL: ECRFTAENTTEIF R E RN &G EH

51



FISTHEC ©

D. MABATEGES EHER TR S TR S B ESE

BRI AR -

(4) FEBEEE

FESSEHEEE IMS 1f%0 > &F

A, GIEREATT IAP : HERFTATESHTBIRT & HEE B RIS -
SSHRFIEEH] © 45 fE A S BB TR TRIA S -
C. M - LA RS A R R 20N - BEAR (S
BIETIRIE -
(5) IR
B0 TR L
A 5 EULERIST BB  SRAER (E B LT RRA
HIE TAP © IRESSE PRI S T - B RAIATES
S -
C. SCRYESHE : SRR IE AT SR TR S PRI s -
(6) 14
B
A HORET C ERIRFTAIESEOR GRS LB 7I%) I9EK
SEHURI5Y R -
B. HMESTRE : HRAE BRI - EIEEEE - S50
P -
C. ZCEANEH  EEAGEIEE SRS -

(1) WMBATEEE

WA RS TBEHAY I R B4

FRAPERIRI A SH B e TENRE ] - B RN (K
GEFPREE - EEES AR S RS E) -

TR ORISR © BB S TEAH R A A R R TR

52



(8) ‘HEREER
IMS HysHERaSTRaE T B ER D S - B
A, TEIEAYE RN S
THEEHAL - RIB B R BV R E DIRE B AL - HEPRAT A TE

BT KITERE -
C. Tapaathl - POEBAISMERtor R if - BECRATA HEEH T8 — 2R
e -
D. E&EME - REAATFRERAVIIAE
=~ IEEMRERE

(—) FiE
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W B R BRI S E N EORRS o By T HERTE SR - FIPREHSREIHE T
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(4)

PRS2 B T RESIEISE B VORI - USRI TS 8UE

AR -

AV =D
IOPC EHIERILIEY IMO £ 1970 ST HEBIHY I IH £.22

AR

A. 1969 FEIFHISIEERFRELL (CLC)

B. 1971 FFEIFEHISEE R E RS /4 (Fund Convention )
EEANREBESTNEY  PERSHEER R B8
1992 F(ZE] CLC ALUNIEE A > LUk 2003 SERITHIH
IOPC EEHVE R E NS R EIH R % o B

FRER R E Rt FREE - BEGE— RIS - B

P CR TR R E B A r R s A A5 5

(RS
IOPC EhspEaHE I E R - MRIZLL MR TS -

A. AR -

B Z Aie R R B/ N BRI 51EE

B. HEEEE:

RS A BT RE AR - S (TTW) ALK
il (EEZ) 3ERbLl MEE

(A) FFAMHISE, : FA MR g R R E SRR
BEEAE RGN RIS R R -

(B) WMETRR HISH AT BRI it i H A B A AL
NWEE » LR ~ 5t ~ NI HEA R

j={11'g
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C. BEMEE AN
BT R RIE SR 5 A S A T A
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A HEY) (cargo) MEREZIHTGHS |

(A) BT FHEEREFEAL (CLC 1969/1992) : &
VIS RRAVH S S BB L ALY « 52 AEIFUEMTR R
RIEFE R FE T WERA R A mH 'R

(P& b ) FE1E EFREy 9000 & Al HE7NHE (SDR )-

(B) EUFEHIFHEFRERAEEIE AL (FUND 1992/2003) :
WIRAZE T Ry A4S & - AT HEE 1992 H4£H1 2003 A5
NHJIEE - oy Rt zE 2 (5 300 & SDR M1 7 {8
5000 £ SDR HYHEE FFH -

B. A (bunker) &R ZHITHY -

BRSNS AHEE REFEFALY (BUNKER 2001 ) © i

DNETHE RS, » BUE MR ARIE R ARAITENE

178 - 55 _EFRFs 7000 5 SDR - fEFRALEHH{E -

C. FRHITATEEEE ¢

EfE FiEn A A EYEIEE R E ALY (HNS

Conventions ): IR T EFEHFYE ERIVTEE -

BEZRGZ AR AR (H ST ST R A B S (T $240E

= 1 {8 SDR YIRS EFR - e B 7] 542 2 (= 5000 &5

SDR HJZFSNEEE -

(2) EEATE

A IOPC HYHIEFRAZREALAT T -

A SEENHHENVERERE 2 FTRERT i EE R
W ERES - R R B P A IR R M B A E - B f AU
IREHEENHEAMAHR R - S EAIE A L ZEAIERE S
> iR R ~ ey~ SEERIEA S - DISSIHRREE M
FIH[E -
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BT R R IR BRI RIS DU B TR DR
KPTER AU ORaE1TE) - (B TE M RE BB LAF - FETHE
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FERTABIE BB « 2 EERLAER 7 A2
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B P VRIS RS -
D. SEREREE LA S E RS S B R
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B ARSI IR R FIRF S SR » T RIS
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3. M RS
(1) BT

BEESR (Prestige) JHERS IR 2002 11 H 13 H > &
REREEE 77,000 WEEEH A B RO ERAE P DL A PH AL T AT
g o P AGAGTREE > B SR B0 - HEKREH
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BERET ~ ARSNGBt G IR E & - IRIBE ekl > %
FAFIERL 63,000 MEPARDAR - BB RS2 44 [F557T -
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& CLC RS E 3N e D &R - IR H 5 E S
ER e IERIMEE - NEE st s EAERE S CLC
PREE > NELBUHZE S AT SE -

EFEAAHE SR E S E M T AR E S e T E
PREH > LAECRZE TSR g e -

(3) MEE&SHE

A

TR PRI i s BBV B0 BB IRk A SR BRI 7
N FEIFIEE SR A R FERE 16 (BEOTHIEBRER T -
73 el AR AP HE A N0 PE ae RS2 1 6100 EEITAT 180
HEOTHIREE S -

[ 5 HEm AR Apostolos Toannis Mangouras F175 B g2\
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C. B HnBELUE BN KR E VRS S  — » HIRHE ZH
R T B A R 2L A S R R BRSSP AV B 2
fé FrEMOERGR LB R E AT - Mhsa e H sy EL
W RS IR SR EE -

= - HUBIEN
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AT BT G ARG E RS B AL T R L e B
—IR > FURFRME R BB MRIA RPN N E SRR N &R
Bh=Z - (ESA AR R FE S AV BRSE - AR RS T S
S TR - AU A U B I B AR A T R AP R
DI ORIEE TR -
() AF
1 SWEAhHE REENE
PR R g EElIVRE i ]2
(1) &EFREGTRE @ REEERT e HoficaH -
(2) FESEAHAR - EIL—(EEMW - S ERARR IESE SR
() HEEME © MECRAENE SRV ERIPRREE -
(@) EIEH  AREEE TSR EETE) -
(5) AHfEREEIZ 2 (RERESE N SR ARAEFENZ 2 -

(6) AFEEAEIEAGRE (5 - I BRI R RAFRE (% - EOR(E R
{BHESEREATE

2. fEMEERVRIE
FERTESETET - B EERE AR TR - HIE
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(2) HE - fRECER AR TIEE TRV AN - B S e
BEAY B R T T ELEE -

() HlEHEETE MR ERAENE H A S H A e R 5
R EHE -

(4) BB AREHBEET RSMEA N A TEhE T E -

P& FEER AL
Besoin d'info Presse / Médias / Population / ...

BEEFRMRE

Besoin d'info afin de prendre des décisions

T Ir

giEnsEEEnE sulsnmy
"EEwag

SEeag

ZAEEHERN
Linfo qu'on obtient
i TEMPS

- T b‘
ANOMALIE
Rame  INCDENT o RABTIS - BEREST82RENE ERUENE

B8 i BHARTEE - BT BB - BHBE

MEERBERERVRIEENNBR ZBORR
[ 5-3 fotemmm e
3. FLARFERISRES

FE ARG > DUN RIS 2RI E
(1) BE-wyEs A EE s ARERINER  #eE R -
(2) PERECR : B HET TR (S B HEOR{E B Y PRER B IS -

(3) HHSIEMETE  FlesrHnV R IES TS - BIETH BRI IE
&N (Pre-Digested Information, PDI) -

(4) IEWERVRENE - fEREZ BRI ORI IEMERIREE - M I EREH E R
O (5 P S SR e B A A PR R B A

(5) At - BEBHEN > BRRFESERE - REF2FFNUSIIEEHE -

60



4. HERHVER
BRI FREE
(1) FHERE  ARESET > FERKE > WFRRER -
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Q) #PIEHN - AREFNESIFAN - FEERHMS TEORKEET -
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FARE AR R EESE T - BRI AYEIEEE - EAR S AA -
EIEER - Z2TH - ZREWABLEMBABFEAREAE  LERRS
FEELRTESRVERN - (K& H MBS - SRIFHIFT BRI EE R -

HHE RE i i R I B E ARy 7 =0 - S & BEAE R B R - AR
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REJT

AR e 2 5 A e A& Plougastel #5842 5H#y - & T EEREITH
HEHGIRL > 3461 Ms. Emmanuelle Poupon f2 11225 591 H A& E A1
HIAERAERE, » WA EE SR E ~ RGN ~ HATEUADHT SRS - 25/NH
o] DABEIF [IsEATEE M FE S FH R A AR S st et LB e s 0
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1. HEGRSHE
(1) At 08 : 30 pm 2 bulk carriers have collided at AL27.
(2) The bulk carrier “Plougastel” is damaged.
(3) About 500 m3 of bunker oil (IFO 380 ) are spilled, from one bunker.
(4) The “Plougastel” is towed to the port.
(5) A second bunker breaks during the towage operations.
(6) Weather :
A. Winds : SE - 10 knots.

B. Temperature : 25°C.

2. HRESEERZERAEL AR

X (v N
®) e (D) e
@ wvs @) o
E e (F) me
R (YRR
® e @ i
R R ——
P Farm | e
o -
oo s
ITE @
N o J
Cedre.

EXERCISE Cedre
WEATHER FORECAST IFO 380 S
Modelling results ADIOS2

Results
MNotural dispersion  nul
12h=

[apor in smarcamant to consder

Density max - 1,010

Viscosity : > 10 000 cSt after 120
Emulsification max. - 60%

storage means for 1.6 times iniialed spiled vokums, taking into
[account evaporated fraction

500 M3 SPILLED sl Slick 1. Slick 2
' 1nmX1nm 0,5n0m X 0,5 nm

3 punt ks e

Code 1: 5% Code 1: 10%

“ 3= Evaporation Code 2: 10% Code 2: 10%
Code 3:15% Total: +500 m* Code 4: 40% Total: +200 m*
Code 4: 20% Code 5: 40%
Code 5: 50%

Emulsification Cedre
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sedre Cedre
=

Beach ¥
Residential £

Recreational / Tourism 4/ fft:

Polluted debris 5446 /i

2 L5 LD AN P b et
Mixed sediment R &A% Patches it Polluted debris {'; Access i Hi
Public works equipment. 43 3t £ S 1%
Lower level {Ef& Estimated overall volume Ff&#21&: 200 m® Pedestrians 177
Storage {#7F
Possible evolution A]#E#X A%t Remobilisation FEE#SE) / Burying #&12 Behind beach ¥t
Skips BEFHH
Cedre Cedre
== ==

Length: 3 km

Google Earth
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Rocks 58
Cliff 81
Rocky platform HHETE Boulders E§
Creek /Ni& Fine sand #@#

Medium level /@
Lower level {Ef&

Ecologically important B EE4EE%
Residential {£ %€
Recreational / Tourism %i45/kk3t

Patches it

Polluted debris {547 4 Estimated overall volume FR{%#2#: 150m?

Cedre
=

Sih sonsllmb’
First measures ?

Waste treatment xxmw E—EiE?

PPEs (B AT . . Environmental care 7
TRIFGRE 7

Worksite organisation 7

TAEBEARRE 7

Human resources and logistic

needs ? AHRAREHNRR ?

Possible evolution 7] AEK & #1k:
Remobilisation BEEE)
Burying 18

Access H#H
Pedestrians {77

Cedre
=&<

Scenario I"

|
_ o At 08:30 pm 2 bulk carriers have collided at AL27
o The bulk carrier “Plougastel” is damaged.

o About 500 m® of bunker oil (IFO 380) are spilled, from one bunker.
o The “Plougastel” is towed to the port

o Asecond bunker breaks during the towage operations.
o Weather.
*  Winds: SE - 10 knots
s Temperature: 25°C

-
Cedre Tabletop exercise

B 5-4 RESHEZERE

3. réHuEtEw
SR R = Bl
SRTE
=l

S n‘\

p=san

EE &%Eiﬂﬁ)ﬁﬁDT

64

TelamEE RS B E B E 1k - LRl
RERIE T LAESHER ©

252 QI A [FAH R E B 5 BT R EE
i B E R A [FIRG - DAL A ST

[T AR EIRYRITT A > s
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JREERE T DU e A0 - BRI SRR RS - AR TH
BRI ESE T 2 - el Oy SR E AR U 20575 -

ERFE AR T R R R

(1) EIE/SEEE#Ei(International maritime transport regulations )

AR N IR i e S e - AF B PR T s T ) 1 — 2Ly
PR G AR G B R PR T S 1 M A e B B By - e By A
YA LA & E ALY
A. B E AdiZt4 (Safety of life at sea, SOLAS ) »

B. BB IE AR 5 2424 (International Convention for the

Prevention of Pollution from Ships, MARPOL ) -

C. B S - MIER&1E /A4 (International Convention on

Oil Pollution Preparedness, Response and Co-operation, OPRC ) -
D. EMEEBNEENEE B  EERAFRES

( OPRC-HNS protocol ) °
E. JHISHEERFEF(TEIEAEY (International Convention on

Civil Liability for Oil Pollution Damage, CLC ) »

PIE S EE PR A%y - 32 MARPOL Kz SOLAS S i+
HFEF i - H piAE BRPE e S S0 DAL B i G ~ RS
RACHUE BV E Y B T IS RN -

MARPOL1973/78 A4 E B G40 et 8 EAAaERBITT
TESRE AR A S AT By 1 B B N S B s (R R
AR RS S W B DI RA R B MR B B 25 P
TR MBSV EAT R Pl E Z BIFE ALY o AEYEERELE N2 FfT
Al B AR - B EERIEE 8 LY A
HEYE ~ 757K ~ FEREHIIR S AR ZE R0 5 A ARG - A
3 fEBRF R E A B ORE SR R 1T - 1% 3 T RIS PR 25 B AR
#ANEMARTAZSR -
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SOLAS 1974 7 b \anZe N2 NIEFEE S IR FE
B a1 R A M A AR A S R Y R DR &
R AREFFENRGRENITES  RE ENENELE - E(E
NEIWHRE T AL AR FEAYALAD 2 ~ BRI R FAY B AR
> ZOBBUR S N R B2 B H AL » B TR
BT B RanEE L - BEEMNNEENZ 2t R
EALIRATARE » EL2 R KRS A & ErVES

Bt S A [F R AL AR 28T UM ET E H T BUN S (5 A [F]
(R S EE %S (International maritime transport regulations ) :
HOERCRR LRSI A S Bl (PR ERE. (IGC Code)
GRS E e LB S A AT R A B (A B PR A2 (1BC Code )-
I S E G EE B ERE (IMSBC Code) -

M5 ek i EAE. (IMDG Code) ©
[P A A {5 FH SRS B At PRI 22 42 242 (IGF Code )-
EiFE S ERSE G AR S B EEAE (IBC Code)

IBC Code %% FH s Fira #UE R A & b (LB Bl RS

YYERIRERE » (BRI EA S S PRRASER S « AT 2R B
S EE BT EAGEARE - 1 H S B RO 154

FRERER R e BIRE EREE 2Rk - JH L s B gy TR 15

it B3 1 R e HRs © th PREEAT 22 B AR TP B A AR T S5 745
BRI [E Y 7388 DUH SR =] DLER IR AT -

ot 5 B R BR AR PR SE FF E2 RIS & /NSH LR ((The Joint
Group of Experts on the Scientific Aspects of Marine Environmental
Protection, GESAMP ) &% T —(E¥Hkas (LB I TIRES
RESLITECHY 13 B 247 - REU&E S By = KM 13 /NEEE R ER -
Hrp =R (1) B EYEk  (2) B ARBEFENGEE

(3) RV HA R - B LUEE S EYERY UN i
RFBIG RGN IR S THEE SN EE AN B —

ﬂi’i*ﬁ

m o O W »
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(3)

HRF ] 2 PR H T Rl Y JEE B SR & R B 23

A UEMBIEERR TP 17 P S S S B R BRI
AT PR LR S RIS AT K ~ SRR S SRR ~ PKE
TRy EAFSE_ ERYRUE -
B EEERLER (IMDG Code)

IMDG Code S{EfES e Ehaanftis By 22
ARG > S B ERR A A e - EREREAIRRE -
BIERIR A A Gk I FEEEA A MUE -

SREYEAH 18 fnvfst KaRBH > n] L& UN Code 2tk
WS o RYIE RS UN Code (HlIANET&RATYIE) » (HR
REGARE  ERHE L 2 & K2 (Safety Data Sheet, SDS )
TRt BET o [ES A SR LIEME UN Code PR fGHISIEYE
MfERs s - SR IESEAE Fr LUK EHYRR I R 2% 5 LRI
EHUNE—H AN SN EETH) -
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{EER AR SR N ERRAH 2 HAHE > A REER AR B BB B BB S
DURC R Hh B ER T  IME R (AR FIRE A A FIRI S RAIRRE - £
B DA 52 I T A1 S B R A o R B i A T M BB DAL A R S e B
I ZHREUSAN FBERSh 2 SDS » BB E & RiERRAiReE (EH8 )
B~ RS DURGIRREEME CRAb ~ 28388 - BF ~ IR RO SR i

B TEE
fa[z8 HNS HYEENRREEE /140 ? CEDRE & — (s 5 =525
SHEE AR BEE R KO REHETYYEIRRE - EE RS MRk

afdllig s (L2 AR RORE B LB IR B2 B FIR AN SDS K
TERIONIREESR 4388 24 | ( Standard European Behavior Classification,

SEBC) » ZHIET Y E BlsmAviRREE1 L

HNS JEf5 i Re B SRR - ERE A el A il i e F ALY
H - ERYEEEE LRMETEY)  SEEER T HERG - HNS &
FREARRINMEE 52 ~ SRR ~ IReREE - AEREYE - HHA
ABER R - B HNS fYEEREE BAHEEEN: - FhlEfeE
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ELARIE A RETRST Y LR EAEEE UG ~ B A M BRIREE I
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(1) BkE—
FEHUTAYIIRERER R - TREH S EAYBR (A AT E /K TR EIRES -
EUT B4R 25 IREE R B -

My tests showed that he was not present
in water. His solubility is certainly low.

BRI AERRAR - thAFERKP -
AR RE S ERE -

B 71 QR

| didn't see him sinking. His relative
density must be lower than that of water.

FOLBFIM U - MAIEB B E—ELEKE -

H7-2 HBE_

No doubt he was present in the air.

He therefore has a high saturation vapour
pressure.

EEEER  hFEERZERSP -

ALt - thpEEfZEREERES -

B7-3 &K=

My tests showed that he was not present
in water. His solubility is certainly low.

FAVIBCAIAS SRFISHA - fhf~i=1e 2K P -
M AYIR AR E S E AR -

I didn't see him sinking. His relative
density must be lower than that of water.

FILF|BUMh F I - hAYIEYS a5 /T — = EE KK -

No doubt he was present in the air.

He therefore has a high saturation vapour
pressure.

EEHESERS - MhIFTEISZES| S -

E b - thpyBaFN2Esm /=R -

B 7-4 MREBGREEIREE(L
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(2) BEEZ

Hatt oy R Wi4H - WAAHAYA LB /K Y S
HIERZR R EE B EAE A /K RIS » DUT R4l
SIS e AT B A B By TR -

A BB

TR
(BB SLHU4R R - {ﬁﬁi

N RN Z e

AP BB Sy EZGIRRE LA AUy =358 - 7
BB & E 5 AR AR K T HIRREE AL -
RT7-1 AEBRER (F—4)

T I
- MAIN BEHAVIoUR £ - MAIN BEHAVIOUR £

EERAEEE TF

Lowerrelative densitythanwater
AREI 2 EEE KA

Very low to medium solubility
BREEERPE

Low to high vapour pressure

EEE%%?.; -

ERRAERIE ;15

Lowerrelative densitythanwater
HHEELKE

Medium solubility P& REEE

High vapour pressure &% 5. &

= S fi
M
- MAIN BEHAVI0UR £ W N BEHAVIouR b

ETMERE WF

Lowerrelative densitythanwater
HH T LEKIE

o =54
= v Very low solubility /& & f{E&
== =
@ ¥ Low vapour pressure {E7= 582
i o

FERESE  BR

v Lowerrelative density thanwater
B ELEKE

v' High solubility S&##E

v' Veryhighvapour pressure

alics

- MAIN BEHAVIoyR D

EERAREE  BE2
Lowerrelative density thanwater
R EEEKIE
High solubility =& E
Verylow to highvapourpressure
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H 7-5 KRGS (B—4)

B. B HILERMEE

A P EER iy EZIREESE BRI T i Ay =H52KE > 77
BIPEF I FED BB {E LK PAYIRREE L -

R1-2 LEBRER (B2E)

IR

DB

Higherrelativedensitythanwater
HEEEEXE

Low solubility EREZE

¥ Higherrelativedensitythanwater
EEEETKE

¥ Very lowsolubility A EHE

B T

Lowerrelative densitythanwater
HEEEEAE

Very lowsolllblllty FARERE

Low to high vapour pressure
LEREENN

EFERAESS -

Lower relative density than
waterf@E B REKE

Very low to medium solubility
BEZE-§HRY
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& 7-6 KRR (B=40)
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C. WisHEL#ES -
FHCL R SHAAR BRI R EEi (R - 34358 —2HAY /K P {BER
S LR LI EAl H B — 55— SHHUHRBE SR 2R S 2R R AR
REEFAR - (BFAEZR - B2 ] DU PR AR [FIRY 2
% DUNREEHEE LS (LIERERA -

& 77 RRSEBEGER
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2.

B2 - 5 RERLERE

1)

(2)

3)

a8 "B 7

{EE2kn (Chemicals ) (R RAMA TERZAEEITTR ~(EG
Y ket ALEYI R EYI R © 2RI > ABER A
ZFE[EFY HNS > {45 2000 &£ OPRC-HNS {3 5 2010 HNS /A 45
HNS ZERWAR > AIEERR LUH S ML E E A
b g ARRFIENEE - BEEVERNEEEY)
BRI TR HA S R &AM ) BEEEAIE S0
e
Fea A\ RSRH IR B S RRREL AN 7

HICARSGAIINEZ HNS Bfa] > HERACH A I LS a0
SECHHE (CAS) ~ & El4wST (UNno.) B¢ INDEX &5t > &
JEHNE HNS HYA4HE - TTREHE — RS RS EEE B (Emergency
Response Guidebook, ERG ) k. SDS F 3 - AshjtH e 2 e it
M T FESE TRHE -
SHE IR RIS MR B 1

SNBUEERYTE R B A] oy R BER R EME (BN ~ JIe & (8%
IEUNEF ~ B H D) MR E (—8&) > JRET
A EEBENEEE ARG E (HZINKEEEIRE) -

eV R B2 RS~ K B
fE R MR ERRGE GRTEL -
HLECW))E B 7 SR T SR R M A AR R R E B E (5]
905K o HRERYYE BUK R e E A EAE  RektErE
KSMEPTE (B0 Bl ~ &447) > Lt HNS B

SRR MEREL AR EEY) RIPETEEEH S
AHRE (B0 N-SEBf SRS ~ B 0 FeEl HNS IR

& > FEIEE ~ VR~ HoAtr (b ERR e S R R
GEAREGNE - AKX KEEREREE (Pl - BRI
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Ak FEA LBV E 2 IR A AE A M N g B R e E L
BN » W2 E BSR4 ST IR (IMO separation tables ) ©
RIS T EEE (RIERE)

A=REFEM: (Ecotoxicity ) & ¥ /KA BIfEY)H YR HH =& HA
s AEY) B8 (Bioaccumlation ) 58 £V T HIAEY) BME
ML R EHESEYH NBERFENEBEREE  FAK

(persistence ) RISz £ YR L2 1AL L ERALERY B Y 2 S
PR -
FEEEBUNRREE L B A4
(A) Rt B iR AR L
SEBC iV E YA LB E AR T By 0 KA
By FeRfe (Gas,G) ~ 2525 (Evaporator, E ) ~ Z%)
(Floater, F ) ~ J&fi#) (Dissolver, D) FJjl#&¥) ( Sinker,

S) AfEEH] - BT MBEIRREE T - (BEHRT

MERIREREBIEE - nRe g SIS EIT RIEES - I

TR AR GD ) 288575 (ED )~ 2% 7% 35 (FE )

IR VAR (FED )~ JB0SAAR(FD )~ 7 fi# 7555 (DE )

DUBGERE (SD) FEZHE T -
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GAS EVARGRATOR FLOATER D|S§@J$\YER SINKER
evaporator W r }'

i 5 . 4 ! Ly )
dissolver gissolver evaporator dissolver dissolver _evaporator dissolver|

GD ED _FE__FED FD D DE SD

methane ammonia  benzee viny! palm xylenes ethyl butanol phosphoric acetone sulphur dichloro
acetate oil acrylate acid ethane

& 7-8 RREEE{LMEH
(B) HIEHEIETT BHISHL
FEOHVETT FHUAERR 4 EYEE (B2 B il By
TG~ ZERBE ~ VAR RS 0 AR

%% (Density ) : {5 BBE/KATEENE &

HELL g/lem3 B¢ kg/m3 RyEEALAE - FYIEINA,

JRTBZKAYIFIL T » B 1.03 - KPR 70k

Y [ RIS Ry B -

b. ZEFJEE (Vapor pressure) : {E4aE RS N kSELA
REFEFHYEES) - ZRRBEAR 0.3 TIEEF » )
EaEzESE - R 100 TIERFPE K RAE -

C. AR (Solubility ) @ BWrE ORE ) BAEENRES

CGBH) ZRe)) » S AT RERRITER R E > DL
mg/L(ppm ) B, %EIR < WAGVVE SRR /N 0.1%
ISP BB - TBRRIE TN 0.1 2 5% 2 Ry
BARR  RIA 5% A Ry S A RERS 5 GRS E A RS
/NI 10% 558 AR T E AR » S 2 ARy RIS -

e
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d.  FEE(Viscosity ): [HBER A MENHY RS BfL fy cSt
T Z Wit 5e (centistoke ) (mm2/s) o ZEFEREH
MEL  ERZEEN T RS e g EEER,
JE AR YA B S iEay - tL 28R B R R e
41 (Fp) B3 1 » i SEBC iR IEG AL i B8
HZ—-

e. &he RutYIEEEE I S E Al SEBC 48
AN ehiRE - DURIERIR RS NS E T Ry

Substances Colis

‘@.
(GAz]  [uQUIDE] [SOLIDE| @) s

[ 7-9 FREEMREE LB AL

ZAIM > SEBC ARIZE R Z 4IRS AE 20°C FoKrhimEs
TTRFETE - ARG S IHN & RER T - & HNS SR8 -
HISEE R ERENERE - NI ARRRSEWAEE

80



g - /K T REE BB AL - KO MBS ATREE RS
i IR BYE D URIETY - KIGHES R SRR R B 1

i
iy L &, m %
EvaporationZ& & o o o
Solubilisation]Zfi# @ [ ] o o o
Emulsification® .1k
Sedimentation})[J& [ ]

[E 7-10 FESEHYEPETEE

IR E IR BRI SRR HNS JEEsIRAE 2 EAE
B BOR B BR i o A Ho B - TR E B L BRI -
Th KB LR & S 3 B 2 P T THY BRI -
(4) HEYE RIHREE L
A EREFEM
T2 T R TRV E G E YA - 25 B B (E AR RS
HIRRRE - BRI E RGOS DL mo/L B¢ ppm R » A[
A BRI RS BRI RIE - F ARSI E R EN
FEREANT
(A) HrEFERE (LC50) © FHat 50% HYMIEYIEIE T
HIPVE R - FE DL mg/L B ppm FoR -
(B) HEEAIE (LD50) : fe4 TEREIYAER —EXE
(mglkg) FLEYIE > Big2 14 K> &FRmEEER
(50 %) EHPIFELTHIEIE -
B. FrAME
(A) AEWERR T EEUREMEY 7 TR A Y B H



12 HEIg2EPKE - JiiEyail » Mz HNS 2
&~ BB ST 2 -

(B) AR 5 5 ERE  E PR R A RE TR
FERYRE NN - VYE Y A ZRRNETE SRR T E B7KH R
FIF7 > AT - AV RRRMEE TGS -

(5) /NG
& HNS SNSRI - DAPRHURRE TR R ) B . 5
Tl A LB i BRI R & ARG A SR e 7
AE— T HE HEE R I -
3. ZRERIRHEERLELNGE LR
(1) 2Z&%kiFE (Safety Data Sheet, SDS)
SDS EH L2 mn it BUA R B (LA B R G S ARy B
X IREEARI LA mAVE  WERH LI  EERIfEA -
SDS A 16 {EMEIE H (20fE 7-11) W E S LR m M E S
&l VEEEERNAEYEN - BF 5 IR ENE - FEEM
A LB Y R TRV I S BN 2 E 2 R
i DL H BT R 2 IRRE AR FE B R .

The Safety Data Sheet ZZ4& k3= IHI

1. Identification of the substance 10. Stability and reactivity f27
/ mixture and of the company / undertaking 11. Toxicological information
Y& | EEYIFINTE] | SRR 12. Ecological information 4
Hazards identification g 13. Disposal considerations
Composition / information on ingredients 14. Transport information
LHRR SR ST ERE 15. Regulatory informatio
First-aid measures
Fire-fighting measures
Accidental release measures
Handling and storage 2 {/Ef1{5515
Exposure controls / personal protective equipment

e e NEINGE 2

w N

16. Other information X

ved Cedre - Distribution and reproductior

O N g

[{o]

Physical and chemical properties

YIRS

C@C re Tackle the behaviour of HNS using SDS {# /f
—————

B 7-11 ZE&ERFE (Safety Data Sheet,SDS)
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(2) SDS fsEF_ERYPRAY

A, EHHIRAE R AT LRI -

B. P& IR ILRIGEEAR S RS S LTS E b
FotRod -

C. P& KA B = 2 VB LR (TR KIS S /KR
20°C ) AR BRI IR A 2 BE (AL~ RIGHES SRS )
Bsz i sm EAIREEEL -

() REITH
TEERE TALE AT s E ARG B LA AR S35 B A B

BRI B LR E SN - DUSR AN E A SDS & il

{22 S HYBEsH [iRBE(% - CEDRE Z2HES3II2E 2 A 1 40 1%

Z V758 (Styrene monomer) « FAJE (Isopropyl alcohol, IPA)

J2 ] B (Methyl ethyl ketone, MEK ) [t o> fic 725 4H A F SDS ki

SEBC [EZAIRIFRALEAR 740 FEwE -

A EKIGEES (Styrene monomer ) © {{KH& SEBC HYNHfFHH SDS
BB Ryikds - T REEARRE RSN 5% » R
SERIFRAMERE AR - B T RUER LK, HER
Fy/INS 5% > HERY SDS EHLZE RSy 0.655kPa - {F 0.3-
3kPa HYHGIEI » HEE R HIETARRE &y 0.1%LL | » %
ATV EAREE Ry S0 ¥ 223875 1#% (FED) -
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Material Safety Data Sheet
Styrene Monomer (Extract)

EZIER (AW

(cAz]

|LIQUIDE | |SOLIDE|

1. Chemical product and company identification 1[:2 & 5 /A FI &

Product name 74418
MSDS # iy e Fehi st
Code Hit

Product use %5 Hif
Supplier 5t
Emergency phone:
SRR

Styrene Monomer 2t

0000001733

0000001733 (NAP)

Industrial use T4t

INEOS Styrenics26845 SW Frontage Road Channahon, IL 50410
1(877) 856-36820utslde the US: +1 703-527-2559 (CHEMTREC)

9 -Physical and chemical properties #5 J{b8345 14

Physical state /B35
PH pHEH

Odor &

Color F2

Boiling point / Range
s/ R
Melting point / Range
R/ R
Specific gravity ;%
Vapor pressure # 8
Vapor Density (Air=1)
ERE (Z6=1)
Solubility 387 FE
Viscosity $5/%

Liquid. 755
7 (Neutral, (i)

Aromatic. ¥ Fuf:
Clear. Colorless. i
1452°C (2334 °F)

-30.6 °C (-23.1 °F)

091
0.665 kPa (5.003 mm Hg) at 20°C 20°C I5HY;
36

2% 0.665 T4£1(5.003 mm Hg)

Very slightly soluble In coldwater. {55

Kinematic: 0.75 mm?/s (0.75 cSt) at20°C £ © 20°C 3% 0.75 mm2is (0.75 ¢St)

@ ©00

B 7-12 ZeBRR CGRZEER)

<10% 1099% >99% 10-99% <10%

¥>ds+001




Safety Data Sheet
EERRR
Isopropyl alcohol
RERE

CHEM S

Version number {8t GHS 1.0

(extract) (ZE#)
ECTION 9: Physical and chemicalproperties 35105 : ¥/ &{L#RHE

B. HEEE (Isopropylalcohol, IPA) @ {H& SEBC HYNIEREH SDS

EWNAYE RiRe - T BERSHEREE 5% 0 7R
VIE BRI ECE R BT (AR R A RETEE SRR -
HET RyEht 5% o ZSRBRRTEN 7 JAE 25 °C B 60.2hPa > BT
AR Ry 6.02kPa - FRIGHPIEIRE R/AfRE (D) -

[LIQUIDE | (SOLIDE |

| Colis l

ORS
= Gazquise
~ dissout

Date of compilation: 2020-03-30
EAS : 2020-03-30

(GAZ]

= Evaporateur

9.1 Information on basic physical and properties
Produit qui
Appearance 5188 = s'évapore et se
dissout
Physical state $giiae Liquid e Produit qui
Cole =& SWEE @ = flotte et
olour & Various SHE & s'évaporo
Odour 4 Characteristic 5514

Other safety parameters {4+ 88
pH (value) pH 4

Produtt qui
@ = flotte, s'évapore
ot se dissout

not determined AR5

Melting point/freezing point {#%5/ 185

_ Produitqui
<10% 1099% >99% 10-99% <10% =flotle
-89.5 °C

Initial boiling point and boiling range
A1 25 A R

Produtt qui
=fot et s0
82.3°Cat1atm 823 °C (A A 5EE) @ @ Gooout
Produtt qui se

Flash point P25
Evaporation rate # 4%

not determined A& s'évapore

(solid, gas) shekie ([EEe - Fa8)

12°C : : : =dissout ot
: ; H _ Produt qui se
:  dissout

not relevant, (s TR « cam

Explosive limits i #F ke

- Lower limit (LEL) 4 #¥ FIH (LEL)

Produit qui
Scoule et s
drssout

2 vol%

- Upper explosion limit (UEL) f# ¥ FIE(UEL)

13 vol%

Vapour pressure %5

= Produit qui
coule

60.2 hPa at 25 °C 25 C #5 25U 60.2 Fif

Density &8

0.79 9/cme at 20 °C 20 °C BFHIFE 0.7

Vapour density %5 &/

this information is not available fiEfrilliRE

Solubility(ies) ;#aFE

- Water solubility Azt

miscible in any proportion & {f{F-fal LIS

Partition coefficient 57 ¢ {58

i5+0.01

- n-octanol/water (log KOW)
0K SRR (B (log KOW)

0.05 (25 °C) (echa) @amnmms:

Auto-ignition temperature {1#4 5

399 °C (ECHA) (auto-igrition tempersture
aeae Gamoam

(liquids and gazez)

|= Entre deux
mers

éb é é éé-)é

Viscosity BifE not determined 47
S= Coulant
Explosive properties # 11 #5i¢ None fife
Oxidising properties {15514 None fi @CP' @

9.1 Other information Jtf 5

Solvent content %7 &

Tempemur lass (EU, acc. to ATEX)
Flik + HEEATEX it )

100 %
T2 (maximum R s e Q@' D—@—Q—e———U-OT QD—
mene: 300°C) (¥ % e X A (IDB

7-13  ZRERER (RRE)

C. TTH (Methyl ethyl ketone, MEK ) : {{¢i& SEBC chart /YJIEf?

Hi SDS & AYE Rikds » T RiELARE 2=
5% » SDS Hefs R Fy 282/100ml » 5AERE 28% » 3l H 7%
AEE By 104hPa » BAATHAE Ky 10.4kPa > KA 10kPa > g i% 15
HYVEIRRE Ry 5 filiESs (DE) -
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ENDURA

PAINT

Trade name &R
CASNo CAS Nosit
Fomula {82

METHYL ETHYL KETONE (MEK) T
Safety Data Sheet (EXTRACT)

acemxdinglo Federa Regster /ol 77, No 58/ Monay, Merch 26, 2012
Date o sue: 01242016

9
1)
Reguitions
Supersades: 01212016

PRI (

Revfsion date: 06002021 Version: 1.1

Substance ¥

METHYL ETHYL KETONE (MEK) | TR
78933

C4HBO

SECTION 9: Physical and chemical properties %5715 : #/8 R{b841E

basic

9.
Physical state Pritsk
Appearance 544
Color ity
Odor %
Odor threshold %42 3%
PHPHE
Meltng point £
Freezing point .45
Boiling poinl 8

Crtical temperature IZ7:4T

Relative evaporation rale (butyl acetate=1)
HHEREF (ZBTh=1

Relalive evaporation rate (ether=1)
SERRT (281

Flammablity (soll, gas) 515 (T - 18
Explosion liits ¢+ T
Explosive properties 1§11
Onadzing properties #1183

Vapor pressure 4L

Vapor pressure al 50 °C 50 *CI# N
Relatie density 12/

Relative vapar uensm a0'c

20°CH

Relalive deﬂsllv of wualm gas/air mixture
R IR B it

Specicgraviy  densiy £

Molecular mass 8

Solubilty R

Partrtion coefficient n-octanolwater (Log Pow)
THASESR

" Liqud 88

* Liquid T8

+ Nodata avalable S
Sweet odour Acetone odou

No data avallable #4]¥ % £

No data available in the literature % (- AW S8

-B7°C (1013 hPa %)

No data avallable S4%13 £

80°C (1013 hPa 54

176°F

23°C

41550 hPa g

9°C (1010 hPa =)

158°F

6

(4]

27

No data avallable 519 &4
1-1val%

No data available F&IW&H
No data avallable 513 5E|
104 hPa 1183(20 °C)

370 hPa Fitg

081(20°C)

24

WMK zagwucvmlsowet 2

Emanck complete 78 © 4

Eher. complele 78 54

Acelone. conplele /71 : 8

03 (Expenmental value, OECD 117: Parttion Cosficent (n.octanobwater),
HPLC method, 40°C

03 (HBE

T (

TR - 400)

& 7-14

7-15

[LIQUIDE | [SOLIDE |

(cAz]

<10% 1099% >99% 1099" <10%

0B OO

€2y de mer

== oau de mer

>3 kP, @ <03:kPa

ZEERR (TH)

/NSRS EHET R

86

Produtt qui
D) -t

ot se dissout

Produit qui

= flotte

Produit qui
=flotte et s

dissout

Produit qui se
(0F) -t

Produit qui
@ =coule et se
dissout
= Produit qui
‘coule

154001




FEN - FEASYERES
(—) IS
PHER [ HNS SR IS R BV T IE S R0 TE) - g H]
HUS & T B S A AT il AE 2 JElbe » 12 R H @l ~ 154 ~ &
IR TIESE - JEEEAR G (GEiERRS) MARE
PIHE S BA R EMEE  (KI7 SEBC HE b2 an i EARREE LR BRI
JEFETE -
(=) "E
1 ARSI TE
(1) PHRAIKFESE (Tevoli Sun) SEHUZERIIE
A, THRFIRFZSE (Tevoli Sun ) 2 —fEFEAMFEAVLE fnfilt » 1£
2000 4= 10 H 30 HAEILRSA: T BB - SFAL LA
R E kA bE o B4 4,000 MEZA 27~ 1,030 1 T HEA 1,000
MRS - 2% 4 30 0 JARYE ERGE R T 0 (Maritime
Rescue Co-ordination Centre, MRCC ) F£ZI[fi B 1Y KRGEHTT
e A AE AT 0 e g e L R R A i B AR R - BT ED
FYEH T 5 8L 1S o3Bate - LA/ INEF 4 BV ZRE [ ERALTT
[ETTEE - FRH B 9 B REEEIIAUKEE 70 0K - X~
K LALEY 9 M HER © PRrAbZamt - A EHY 160 BEEEJHAT 40
WESHITN A BEE BRI 5% « B AETR - TR SR YRG
& RN R B B (R AIRARA TEN R (TR R (SRR
W AE H AT B e B AR DA 1F 3 — P WY ERBT RIS - W) 2D B 22 5
o g EHA/DEIFH - EREEEZER T LR A Ry
bz o M5 (5% 1 BT BB OREE N SE R B AR S AT S
i
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30th October: 10,530 H

When 30t - 31st October 2000 +  4:30am: distress call sentto MRCC
fo1 s 2 : Corsen => Leak in the bow section
2000 £ 103 30-31 B AR 430 : 18 MRCC Corsen & i3k
A i towing tip... i the storm! ANk => R sl 0 Rm

ERTE?

i 1T |
o ERARPAIT! +  8:05am: begining of crew rescue operation
Cause of the incident: structural damage 805 MERIETHER

SHRE : BSRE1ER

* 12:00am: activation of French CP

P g s 1200 : ZEIEREZTERIE
- «  5:15pm: begining of towing
LA MANCHE ;ﬁ’-‘_ T 5:15 : FtAtEM
Cap
i 31st October: 10 531 5
m:g I — + 9:00am: sinking = 9:00: 138

Distress call sent to
MRCC Corsen

1@ MRCC Corsen
BUSRHES T

Al rights reserved Cedre — Distribution and reproduction prohibited

= AA Y =
ERGERRERMN
” Decision-tree based on hazards
l = REBMS? = AR ? g
EEHE Is name of the HNS| Yes Yes , 5
i N 5 |Whatare the risks?
STRIGHNS 278 7 | involved known? | 30 e _g
No % %Eﬁ%‘%@ilm) % 3
OB ? | | - -
Isany other | Is there any — £
sap o | information | = contact infor- | = Xplosive i . : §
égggm ?;j% 7} it I o ofehe VoS o Farvinabl ’Toxraﬂ lReactlvm {CorroEl 5
= UNERSH/ @
B ? Ul-!'\ilc:g;nr:;r/ manufacturer? BELSHE B R o 8
known? 3
No & %
e
No & g
See Chapter Consult See Chapter  Ask for safety S6R S.1R S9R 5.8 Response é’
562 Monitoring Emergency  S.0.2 Monitoring i considerations:  consid considerations;  considerat z
DEESER)E B Respoﬂwy . tothe Flammable Toxic Reactive Corrosive “
2RE562E ﬂ Guide 48 manufacturer and explosive substances substances substances
gEEa BH628 OBED substances
gogm BB FREIWE e somemE. sommi . 5

58 AR

[ 82 ESEHRE SOP
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B. MEENE DAESRIR > HEP ML AT HNS 47
W% H SDS DUEHWEEEEME - 912 ~ %6 - PA
Bl I ZORRE ~ REENUSIAE S > [FIlG R TR TR
Z%Mﬁ%ﬂ?ﬁ:ﬂiﬁﬁ Bl R LIHATRE A B E LS |
SHRNE T EARERDK S - AR R B S s
J& o PHARRMIRFZ IS IRRE AT S SR U5 R 4R
ME—RE > AEERAn AR SRR AT RE T A Ry B RS -

(2) TSHRER SRR

H AT AT 2 R AR R A A T TR Y » i5 LR S RE R IR

AT R A ERERF > i A 3R] 2 B 2R ~ Je ) ~ PR R

RO EAVKORS - AERMEERME - 22 FEFEE - FHE

TR B R ERGE T ERET TN INIE &R TP R R g

BEMENE ERH . -

i R R G RE S R (L R T B R E AV B 275 > BTN
VSR E BN - (2 FR R BLRISH M E USRS R AT TR
N EEH o JSAWISE IR - R RIS TR R E - HASE 5 L
SETEUN > 25 AR R 22 A R AR TR P — -

SR A E A B RS ESHE SN2 EFINE
SRBTENEHETT - SR LR > IEZ B H RHE E R ~ R A S
SRR B PR A EEE (R Bk DU TS5 — ki) T AR LAt

R SR TR « RS - i A EE AN [F]Rie R RS R 45 AT
ZEFAENE » ] AR I8 A3 G B FH 7 SR MR IE R » A%
HENE AT - HERK ~ BEEVVEENSE S - (F KR ER
AR ELEE -
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Example of outputs & 1} #5fI

k)
-

L4 y

e

Chemical ID {52 G Bl

Environmental parameters
BRIEZE

Conditions of release

B

& O
|

B 8-3 B ABERDUET TS

Mass Batance for AMMONIAGUE

- o
-~
™ ’
~ «
N <
+

el 8-4 R HES

90
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(3) BIHEE

ogeall

PAERFIR GRS Rl - SR IR 2N Ry tsl s b e -
SR R B A ZE AT - M B R 2R TP U A BB R AR A
SRR s TRIT B IR IR YN ER S E T -
PEERIROED - HRTEUTS#H 2o (CEUIEL R - 22 P E ) B ik
A~ R/ B R R E S K TN s RIERER TKTHEAE

( Autonomous Underwater Vehicle, AUV ) ~ /K | 7 $%¢ & B
(Remotely Operated Vehicle, ROV ) k4 A /K #EE (Unmanned
surface vehicle, USV) % « UK NEKEITE » {ZK5 ~ fEHEUECH]
s~ BUEGRAFIREAE A 0 B 3 SR - SEm sl ] K
10,000 2~ REFTI5HY) S GBI - S E S E - SUEIRER E

HYB & Z 8 E -

~ Satellite
WA

Plane/helicopter
O/ E 7+

. Vessel/balloon
A e/ S0 B
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Collecting samples R8s

I 8-5

g HEH

LIMITATIONS PR %1

Overpasses are fixed in terms of frequency, coverage and trajectory
MITAOME - BRWEEAUND REES

Data processing and interpretation can be com-plex and time-
oonsum-\g mummmmtxnmﬁmmaaﬁ

ﬂﬂfﬂ;ﬂllﬁ.ﬁnjﬁ.ﬂikrﬁkﬂ

Cannot operate in explosive
Ku&&ﬂ#&ﬁfﬂ'l'l"f’ﬁ
operate at minimum speed and altitude
= LLJ&QE&@M&E
Cover smaller ares than sateliite 58 & | i ELF =/

Limited number of sensors (FLIR) 5% | 28 %2 & 75 % (FLIR)
Cannot operate in explosive atmospheres

A METE MAE TR IRAE

Limited number of cbservers #8275 X

Limited range #2 [ 75 18

Need for drone aircraft runway (for UAVs )
TSR ARRRITINGG ( HERmAM)
Limited flight time 778 71 85 [R5 RR

Limited by weather conditions 52 X 53 &5 PR W

 Platfrom £ ADVANTAGES &85
SATELLITES i Regular overpasses 2R LAYTEIT MT
varlous Large coverage area I8 A48 R *EM
ERSERRS Multiple sensors <5 il 5 1l 23
Multipie types of sensors can be used
it ) 12 5 4155l 98 At O
u-'“w stiashd %w be deployed relatively quickly
" " o] IR R actRIG AE W
aircraft E}Eg%:ﬂ Human observation feasible ] L2 e B i 3
BA Longer range than helicopter LL I - 8 47 12 R 38
=h Helicopters B 718
=R Using varicus sensors Human observation feasible ] 124 ¢ 55t i 3]
Manoeuvrability 883 1€
gmﬁgﬁum Ability to perform stationary flight 51 A3 IETE =
]
EAMUSEARTREA Price rangellow cost il 155 #1810 rk 4.
Using sensors Remote pdoting 1% 1= # {F
EE SR Can be adapted to operate in exp
' s O LU e Im Y iR e
Integration of miniaturised sensors
7 S RMLAER R
WK FHMR
Observation of benthos ITHE <=4 B %
v.':'. Piatform 1o deploy drone or ROV
SHE AR AN SRR Pl S
ROV iZ KT
REBE
SRKTER -BEXTRRA
RS 3 0% 1R {F R 0N - KFiREm
Uses for remotely operated Subsurface
equipment ROV, AUV, Glider
Surveying seafloor B MR X
X

(shallow waters) (:§ 4 &)

(ROV)(S1Z XA FRR)

Detecting substances (sea) g 495 (@)
Detecting substances (air) e ( % )

Measuring oceanic properties iz 3i§:&:y 134
(i.e., currents, salinity, temperature)

Mopping gy ( ONR - B - Bm)

X
X

X

X

Limited to lightweight sensors 4 B 7S 8 000 51 55
gy strict for UAV

AP IRAEER B i WS

Limited navigating time 73 IREYAAT 5518

Limited by sea surface state 52 3ip THI X 1% FR %50

Limited to lightweight sensors i il S #5240 0 5 28

Delay 10 access remole area (R i8 B

4 reprocucion pronioned

®/im =
EET S| 1] MAMZTEA - @2
Surface Aerial =
AsSV VAV, satellite H
X

gis reserved Cecre -

X
X X <
X X
(satellite) (B E)
X X

B 8-6 HXEED
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(4) EHEEHE

HHTOK S S ENEVE 2~ TS MR EVER G B R 2R
andNRELTE  aTEEI ARRAT-A RE M 2 2RI IRAT 17 - %
Seak s A RE St A [l B ERE (5 B Bt a] Dt ~ 4Dh
SRS - o] DUA S PR A B2 an A o T R R R
o B ESRAESES KA T - RERR R &k -

2ot R £ R R A R B T HY S AT s N
EARBE B ML - & S A SURM NI BRI S B A |
MMALS MR ELIR (G AL S M ep i TR BITE R B G AAE TR
A B (RAE SRR TRV ERECRIR AT - (N > AEEFRIER S - =]
DIMRSE ELAG Fs KBRS (R (1 B8 15 0 S RO A e 5 SR i Y
RN AEEN: -

it E AR R AR A s A BT DU T A
SRt o i AERE S\ B PR B A B - gAY
GER AT LR B B R BULAA TR - B BT S e hiE s e R
TRt EIRIAR A0 > o] ISR B Gt e 2 i B
R B 0 M — D HRAN LA Y B FE TR -

Thermal infrared imagery
LAMRREE

FLIRE7542°

N-Propyle
acetate
ZEIERE

Isopropyle
acetate

ZERAR
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Field trial with discharge of HNS at sea
18 FETERYEFFMAIRIE R

Sedre D

(5)

f N ylacetate at se | t S J with

Outputs from project on gas cloud
AR EHIT AR

8-7 4ISMRREBRITHIER

ez 9=l

A H AT IEAERT 3% — Sl B RS I RIS R eV AE Bk
> ZE RS TR ~ UG T A S s, CHIEBAA R 738k
B ) 3 (i - M EFmEERIhRE - ARG A S RES
IR S AP - WA B R B s e 0 - DUEREA
MR - BiesatHERME ST - B8 APP %% TR
B FE ARG AR E RETRER B TH80E - IE5h > B RENE L
MR AT RE SRR - S RESEI R S E TR 1R - B
EimTHREHEER > AR S B -

fEAPESR

JRELE EORPPEL CEDRE SE[E ST THEAIESE - S1EEH

PAETTAHVEES ~ (HA R HRF RS - S MR EREER
B AP PR R A T T oA M A B T FURRE i A\ B2
(ISR AN > [RIRE(E PR s R B BRI - BEAh > S
PR AR RS LR B AR R B R 2 1

JEBLE BB BRI AR AE S RIS R 22 f 2 1A [0 S e NG

FREHIT - HIRIEEE A 1 P08 > Fra SR B LU
RIPA B EE e - S AT DR Tme 5 bl o 3358
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SKESRERY - 1L 3D HH > R ES NEAR B ~ B
FEEYIERER - A H AR A SR RIEAVEEE 5 -

FEESR T i AR AE TR SAYHE IS R BEGREEE
AR EsREA RN (A E 2V ERREM B B RN B
AR 7 A EIMERERHIR - B AT TR > ARIIEAE
RN ERERE T - IHh > R T & BRI E SRS
SLERIPE DS IkE e FEAK A B (M - S FH B Sa 1 2 A Bag i sk ohos
MR E L . -

RIS o ES S TR S R E R E R TR
PR — 2 - M H ARG Bt Bas  NERISERE 1 AZTCHESK - HHE
PR B PR E o ErT3E -
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3. FESEREE - DU RERETEINICUS R /BB TE)
(1) (REGERENXZ AR > 1oy RydiERS - SAERIEY) (cargo) » ATF

[ P o
EERL The carrier EHE The container E%7 The Cargo

RIRRSH — R FHEE (20 IRE 40 IR0 Hi

N
" "#"f-l - '.,Y' -

EVERGREEN

B R EENE R
[ 8-8 MESSHAI-REESEA 2

(2) MR E YR - ZYERURAG DR E B a I B R
BEE S NIIBCRS T Ry B RS A E R A R I R A
EEER - SR B SEER - JER R S EGE T U T RERERR
SEprETES -

() AEE2Was ! S b ek -

A, fElEPin BXEM SR et )
(A) EETHER
BB b2 = EREHAIHIEE (Globally Harmonized
System of Classification and Labelling of Chemicals, GHS )
IR ~ BB R B M e Eie B E KR GV Z 3R
MR b2 e A — (il S ElgRST - WHELE
SRR A AR RE DT - WA B R B GR AR o
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EEVEZ TR RERAT

R0 R4 FEM AT - ARBRIH
, O
1.1-12+138 1448 1.548 1.65a
o8 AR [ & F XXk
T ncw poéa‘
2148 BRAM 228 kB - SR AR 234 £ A 6.1 EMMH K
=] Hman P HRER - aRHT - XANDE

*0 b+

4.1 HREM 428 amw 434 R AMHR

P AHEEHR A BBHEHT FAR ALk
RITRERTFRERGZ VAR A | 'll;
Wk 2 maE

B 8-9 BEVMEZETELSE

(B) HHMEAEREE
— P& B RS H i & EROREYER T LSRR
FIEE S RE S EREE © 55 IE RIS R G B R
BRI DEEAL AR i K R R B S
70 5 = P BRI Ry aH i TR By A i A e B [

Ihosbav

(C) EYpRHHIERS
FEDREESR MM (ILZIRIE SRR  SEFAllECE: )
eGP AR —(EAY &R (R R HRRS
ke A BOLRIRIEE ) ¢ BEPTAHE — M TIFE R
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‘l(‘
p 5 L

(CEDRE €717 5 A/NH » BREE ~ fifiisk
FHBHD - L EYIR AN EIRNE R

sk B A SR T AT AR

PofG s A REEE

R AR PR

2RO bR i DA E R

EFrAE VISR K rlRE R ER BB e N BIERUEE -

g LR A

A RA N HIMASIE ~ Wi - EIS0 S SRS A
ERERRRY e IR > Bl EESE - [l R i B R i 40

(CEDRE (1 4 7 HE i R AT
& ~ MR ~ PRE SUE

)

IS

(A)

R

» HERE R R

Tl e

& 8-10 3 LFES - [ElEE

HEAREHEESENTTEN T R EMmHE TR
K& -

EREZHI ~ Bl

22 FP A

e BB
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EBEEH

» Marking and monitoring {Zs0 2 &3l

Light buoy

R ARGAT IR EE
R B g

Argos drifting buoy for a satellite monitoring

AR & EBRIAgsZHF

L2 Bl P

BARBNAR

BARRHAR b bt Length fine Wi
“
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