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A Study on the Improvement of Marine Oil
Spill Response Capabilities
in the Jinhae Bay

Ha-Lyong, Jang

Department of Maritime Police Science

Graduate School of Korea Maritime University

Abstract

Jinhae bay, which is located at southeastern part of
korean peninsula, is one of the sensitive waters as many
kinds of marine lives are farming. In this area, environ
-mental problems such as red tide have risen every year
probably due to slow exchange of waters, industrial waste
from factories and housekeeping along the coast and so on.
In addition, it i1s recently expected that there exists potential
oil spill disaster by ship’s accident in the future as a
number of vessels move in and out of the harbors of
Masan and Jinhae.

In this regards, the author investigated and analyzed
meteorological and hydrographic data, marine traffic data,

shoreline features and stockpiles of response equipments, and

_vi_



finally evaluated the capabilities of marine oil spill response with

the establishment of possible spill scenario.

The results of the study are as follows.

(1) In Jinhae bay, meteorological and hydrographic conditions
show no unfavorable to spill response with relative weak wind

and tidal current.

(2) Shorelines consist of rocky flat, man-made solid shore, beach
shore and tidal flat, there are not many sensitive areas within
this area. For this shore, natural recovery, low-pressure cold and
warm water washing, high-pressure cold and warm water
washing, manual removal, removal by sorbent and mechanical

removal can be used as shoreline clean—up.

(3) Under the scenario of worst case of spill accident which can
most probably takes place around pilot boarding ground north of
Gadeokdo Island, numerical simulation was done to find the
movement and spreading of oil slick. It is found that oil slicks
move and spread southward in winter with 3.0 m/s N'ly wind &
13C SST and oil slick move & spread northeastward in summer

with 3.0m/s SE'ly wind & 25C SST.

(4) With consideration of the movement characteristic of oil slick,
it is computed that stockpile of boom of 7,700m in winter and

11,300m in summer and skimmers of 657.5m - ton/hour recovery

= Vii -



rate should be kept with additional appropriate amount of
synthetic organic sorbent but the use of chemical dispersant is

strongly prohibited in this area.
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Fig. 1 Location of the study area
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<Table-2> Maximum wind velocity(m/s) and direction at Jinhae
bay and adjacent area(1990~1999)

onth A
1 2 3 4 5 6 7 8 9 10 | 11 | 12 ,z;’geer
Area
M 95 | 118 | 163 | 140 | 140 | 167 | 223 | 167 | 150 | 166 | 167 | 13.0 | 22.3
s N INW| N | S |[NW| S | SE|SSE| N |wnw| N |NNE| SE
Jinhae | 230 | 214|196 | 231 | 182 | 190 | 227 | 209 | 225 | 164 | 225 | 197 | 231
A hwsw| w | N |ENE| SE |ENE|ENE| SE | E |WSW| W | NW |ENE
. |100| 84 |103] 85|83 |130]151[109] 91 | 92 | 88 | 111|151
Geoje

W |NW | N E |SSWWNW| SE | W S E |WNW|WNW| SE

Tong | 245 | 264 | 27.3 | 347 | 29.1 | 337 | 47.0 | 35.7 | 29.5 | 383 | 244 | 29.0 | 455
~yeong |SSW | ESE [SSW| SW | SE | SW | SE | NW |WSW| SSE | SSW|WSW| SE

Sarang | 209 | 20.3 | 20.6 | 27.1 | 32.2 %352 22.7 %7\7/88 251|246 | 210 | 206 | 378
~do |[WNW|WNW| SW | SE | SW S N N E W |WsW
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Fig. 3 Monthly maximum wind velocity(m/s) of Masan, Jinhae, Geoje
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Fig. 4 Monthly maximum wind velocity(m/s) of Tongyeong, Sarangdo
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<Table-3>

Monthly rainfall days at Jinhae bay and adjacent area.
(daily precipitation>0.1mm) (1976 ~1995)

unit

. day

onth

Area

10

11

12

Aver
—-age

Chung
-mu

5.1

2.9

8.1

9.2

9.6

11.1

13.7

109

85

5.0

0.5

3.9

96.3

Masan

5.0

5.6

8.1

7.5

8.5

10.5

13.2

11.2

8.9

44

4.5

3.7

91.0

Busan

5.4

6.1

8.2

8.9

9.2

10.8

12.6

11.2

8.6

5.1

0.3

4.6

95.9

<Table-4>

Monthly mean precipitation at Jinhae
and adjacent area(1976~1995)

bay

unit : mm

onth

Area

10

11

12

Aver
-age

Chung
-mu

28.1

49.8

81.7

1329

140.1

205.8

233.8

220.1

130.6

53.6

476

23.0

1347.2

Masan

35.0

51.6

5.5

120.8

145.0

2340

262.0

271.3

1372

547

479

238

1465.0

Busan

33.0

50.0

78.0

132.7

1354

2174

244.3

236.9

165.6

58.0

90.8

24.3

1426.2
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<Table-5> Mean tidal range(cm) at Busan and Jinhae(1990~1999)

Aver
-age

148

12

11

10

9B | 94|93 93

92

93 193] 95 | ¥4

93 | 92

92

onth

Area

Busan| 92

Jinhae| 146 | 144 | 142 | 144 | 160 | 146 | 148 | 151 | 150 | 149 | 149 | 145

<Table-6> Maximum tidal range(cm) at Busan and Jinhae(1990~1999)
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<Table-7> Monthly mean significant wave height(m)
at Jinhae bay (1979~ 1998)

onth
112|345 |6|7]|8/|9/|10]11]12]|Aver

Area ~asge

1 00(01(01{01}(01{01{01]01(01(00(00|0.0] 0.1

2 00(01(01({01}(01{01{01]01(01({01(00]0.0] 0.1
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o Folx 2000el= 100~1,000=2] AMuke]l o] <jaslom,
2001 el = 100~ 1,000+ ¢] Fol 70% <7Faklem, 1,000~7,000
o] A= 20 ooz el th.<Table-10>

doll 100 viRbe] Aduto] WS A st o, A @ strt
1 [}
A

N
U s %‘%@01 o] FojAE FTYL & F Tk FLHF Y
Auke AnZ - LNG - LPG2 W19l Wik o s 20019l & 43
Aube] 279%% AT Qo ARHOR FaFAel k. AE
o (o)

Zjl
A2 1999 ofl = 5813 vl g aatA] ke, 2001l = 1,072

A ﬂ}* o] AdutEsd d3AH s A9y 100~1000
Eo Muto] gittE A et glon, 20,000~75000%] thd A
HH 5 20010l = 254 oy A &@steE A= YEE T <Table-11>

180000
150000 |
120000 | (] -
@
Q
g
3 90000 |
60000 |
30000 } @ Ocean-going ships
= Coastal ships
—a— Total
0 ! ! | . Dl )
90 91

Year
92 93 94 95 96 97 98 99

Fig. 7 The number of ocean-going ships and coastal ships
and total number of ship calling at Korea per year(1990~1999)
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<Table-8> The number of vessel by class at Jinhae harbor
(1999~2001)

Year 1999 2000 2001

a kind of |ocean—|coastal Total |0c€aN~ coastal Total |0c€an~ coastal

vessel going | ship going | ship going | ship Total

passenger
Somger | 118 | 606 | 724 | 2 | 0 [ 2 | 1 | 0 |1

bulk 1 | 34 | 35 | 7 | 221|228 12 | 305 | 317

carrier

raw timber
ship 0 0 0 0 0 0 2 0 2

CEmenl 0 0 0 0 0 0 0 0 0

carrier

car carrier 1 0 1 0 0 0 0 0 0

hot coil 0 0 0 0 0 0 0 0 0

carrier

refrigerator
Ship 31 0 31 32 0 32 37 0 37

cargo ship 56 127 | 183 57 1 58 95 2 97

full-
s - 3 0 3 2 0 2 2 0 2
semi-
e 1 0 1 0 0 0 0 0 0

chemical - ING| 17 | 96 | 113 | 12 | 108 | 120 | 7 | 153 | 160

LPG carrier

fishing
e 6 | 0| 6| 9| 0] 9 |2t]o0 |2

etc. 2 346 | 348 7 302 | 309 5) 359 | 364

Total 236 | 1,209 | 1,445| 128 | 632 | 760 | 182 | 819 | 1,001

Source : Ministry of Maritime Affairs and Fisheries

18



<Table-9> The number of vessel by class at Masan harbor
(1999~2001)

Year 1999 2000 2001

a kind of |ocean—|coastal ocean-— |coastal ocean-— |coastal
vessel going | ship Total going | ship Total going | ship Total

PR S tee 0 1 1 0 0 0 0 0 0

ship
Dulk 63 | 518 | 581 | 249 | 683 | 932 | 213 | 859 | 1072
raw timber | 33 1 0 |13 9 | 0 | 9 | 9| 0 |9
cement 1 | 233 ] 23| 0 | 204|204 | 0 | 297 | 297

carrier

car carrier | 259 0 259 | 211 0 211 195 0 195

hot coil 0 4 4 0 | 12 ] 12| o 3 3

carrier

refrigerator
Shin 64 0 64 62 0 62 74 0 74

cargo ship | 1,064 | 255 | 1,319 1,000 97 | 1097 | 976 | 109 | 1,085

full-
s - 282 0 282 357 0 357 | 416 0 416
semi—
container 202 0 202 34 0 34 103 0 103

chemical - ING 61 1947 11953 | 8 |1,789[1,797| 8 |1,749|1,757

LPG carrier

fishing
ship 13 0 13 16 0 16 11 0 11

etc. 30 | 1645|1675 24 |1,375|1,399| 28 |1,486| 1,514

Total 1,997 | 4,603 | 6,600 | 2,020 | 4,160 | 6,180 | 2,033 | 4,503 | 6,536

Source : Ministry of Maritime Affairs and Fisheries
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<Table-10> The number of vessel by tonnage at Jinhae harbor

(1999~2001)
Year 1999 2000 2001

“ ond o [ocsan Teoasal o [occnToontal] ota [ Tecuetal o
less then 100| 118 | 606 | 724 1 261 | 262 3 131 | 134
100~1,000 19 228 | 247 16 280 | 296 17 490 | 507
1,000~7,000 | 29 38 67 47 91 138 91 198 | 289

7,000~20,000| 54 0 54 48 0 48 56 0 56

20,000~50,000{ 15 0 15 16 0 16 15 0 15
Total 235 | 872 [1,107| 128 | 632 | 760 | 182 | 819 | 1,001

Source : Ministry of Maritime Affairs and Fisheries

<Table-11> The number of vessel by tonnage at Masan harbor

(1999~2001)
Year 1999 2000 2001
* ond o | ocean contal] rorar o et o eean-Teouetl o
less then 100| 1 1,339 11,340 O 1,035 (1,035 2 205 | 257
100~1,000 250 | 2,205 (2,455 242 | 2,163 |2,405| 207 | 2,868 |3,075
1,000~7,000 | 985 902 |1,887| 993 857 (1,850 996 | 1,209 |2,205
7,000~20,000| 434 157 | 591 | 484 105 | 589 | 574 153 | 727
20,000~50,000 327 0 327 | 301 0 301 | 254 0 254
Total 1,997 | 4,603 |6,600| 2,020 | 4,160 |6,180| 2,033 | 4,485 |6,518

Source : Ministry of Maritime Affairs and Fisheries
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Fig. 8 Shoreline feature and sensitivity in Jinhae bay
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Fig. 12 Spreading of spilled oil at the sea surface
in winter with times
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Fig. 12 Continued spreading of spilled oil at the sea surface
in winter with times
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<Table-12> Major oils spill response equipments at Jinhae, Masan area
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<Table-13> Major oils spill response equipments at Tongyeong area

T ¥ i %
CRll A M7 AT BAV | FREA | HHGA
@ U= (m) 19,755 1,220 - 4,380 4,660 9,495
f85E) | 8 7 - - - 1
52 A(kg) | 19437 | 8216 - 7221 | 2450 | 1,550
A 2 Al (1) 97,064 23,548 - 15,362 43,846 14,308
W A A 1 1 - - - -

A ¢ A=A A A 5H(2001)

<Table-14> Major oils spill response equipments at Busan area

T % B f
CRk A A7 ARG | DA D | FREA | FBIA
QAE(m) | 19144 | 1904 | 3430 1,700 | 2,220 9,890
371 () 27 9 7 - - 11
&2 A(kg) | 21,034 | 7,064 1,440 4,445 710 7,375
FA A | 99,989 | 39491 | 9420 | 11910 | 7,954 | 31,214
WA A 19 3 7 - - 9

Ao = A 2§ €H(2001)
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(a)

Density (kg/cu m)
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Fig. 14 Changes of density(a) and viscosity(b) of
Bunker-C (No.6 Oil) with times in winter
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Fig. 15 Changes of evaporation(c) and emulsification(d)

of Bunker-C (No.6 oil) with times in winter
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Fig. 17 Continued Changes of evaporation(c) and emulsification(d)

of Bunker-C (No.6 oil) with times in summer
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<Table-16> Quantity of spilled oil on sea surface with times.
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Fig. 18 Areas where booms should be developed at the
early stage of oil spill in winter(a) and in summer(b)
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<Table-17> Necessary oils spill response equipments

quantity : Max. necessary insufficient
) stockpile amount . .
equipment quantity quantity
Oil boom(m) 9,094 11,300 - 2,206
Skimmer
(m - ton/hr) 152 657.5 505.5
Sorbent(kg) 7,391 3,453 + 3,938
C. dispersant(/) 29,271 - -
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