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APPENDIX A

Table A-1 Recorded Current Speed and Direction at Station 03
Map Ta Fhut, Rayong Province
21-22/06/89

Date Time Bottom

Direction Speed Direction
(em/s) (Degree)

21/06/89 15.00
21/06/89 16.00
21/06/89 17.00

21/06/89  18.00 280  27.00 270
21/06/89  19.00 270  24.84 280
21/06/89  20.00 50  15.84 310
21/06/89  21.00 310 7.20 120
21/06/89  22.00 50  12.96 60
21/06/89  23.00 85  29.52 90
21/06/89  24.0C . 60  21.60 70
22/06/89 1.08—3a 4 o= == 90  18.72 60
22/06,/89 2.004 | 30 18.36 130
22/06/89 3.00 m 5.12 20 30.96 160
22/06/89 4,00 14.40 ( 13.32 80  23.04 150
22,/06/89 5.00 ‘.2? 36 15 17.64 150  17.64 110
22/06/89 93  18.72 91
22/06/89 a ﬁ El\ E] E] w%/ szﬁ‘] ﬂ Ean 26. 64 50
22/06,/89 00 38.52 90
22/06/89 .00 55 80 .20 30. 60 91
22/06/, 24.12 91
22/06 Wja\ﬂ T‘Efm u%q ?lﬂflﬁ Ells.zu 91
22/06/8 : 19.08 120
22/06/8 13,00  26.64 23.04 110  19.80 180
22/06/89  14.00  13.68 27.72 290  15.48 272

22/06/89 15.00 19.08 2?1 42.84 271 34.56 270
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Table A-2 Recorded Current Speed and Direction at Station 03
Map Ta Phut, Rayoung Province
24-25/11/89

Depth(m)

Date Time Surface Middepth Bottom

Speed Direction Speed Direction Speed Direction
(em/s) (cm/s) (Degree) (cm/s) (Degree)

24/11/89  13.00 1 170 22.32 140
24/11/89  14.00 ‘ 4 280  9.00 110
24/11/89  15.00 _ 2628, 2 45 41.76 270
24/11/89  16.00 30. 6 100  39.24 120
24/11/89  17.00 ' 8 7,28 200  17.64 300
24/11/89  18.00 251 9.3 90  20.52 100
24/11/89  19.00 LS 70008 130, 100  15.48 210
24/11/89  20.00 ~380 \ 29.52 90 21,24 300
24/11/89  21.00 — | 240  21.60 300
24/11/89  22.0 1¢ 15. 12 290  29.88 290
24/11/89  23.00 2 1,52 270  19.44 285
24/11/89  24.00 Wride 2.8 270  21.24 300
25/11/89  1.00 20, " 14.40 200  21.96 270
25/11/89  2.00 ~2% 34, 2 280  13.32 280
25/11/89  3.00 e 28 | 270  36.36 280
25/11/89  4.00 ; 0 180  100.80 160
25/11/89  5.00 20757 Y S5l 55  70.56 280
25/11/89  6.00y 0 ‘290 220 27.00 130
25/11/89  7.0g-—_3456 288 35 2 120 14.40 290
25/11/89 8.0 2/ 300 18.00 290
25/11/89  9.00 —| £ 275 10.80 150
25/11/89  10.00 300  8.64 270
25/11/89  11.00  _17.64 280 20,52 280  12.60 280

ﬁﬂﬂﬁ%ﬂﬂ%’wmﬂﬁ““
awwmmmwmmaa
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Table A-3: Wind data for October 1988 and June 1989 at Map Ta Phut
area.

June 1989 ! November 1989

Date Mean speed Prevailing | Date Mean speed Prevailing
(kms/hrs) Direction ! (kms/hrs) Direction

1 3.6 SW : 1 3.6 NE
2 3.6 SW 2 Tig N
3 3.6 Ss ‘ 3 3.6 NE
4 3.6 4 3.6 SE
5 7.2 3.6 SE
6 3.6 : 3.6 N
7 3.6 3.6 NE
8 3.6 3.6 NNE
9 3.6 3.6 NE
10 Tel 3.6 NNE
11 7.2 3.6 N
12 Ted 3.6 NE
13 3.6 3.6 N
14 3.6 3.6 N
15 3.6 3.6 N
16 3.6 3.6 N
17 7.2 3.6 NNE
18 3.6 3.6 NNE
19 3.6 3.6 NE
20 3.6 3.6 NNE
21 3.6 3.6 NNE
22 3.6 3.6 N
23 74 | 3.8 NNE
24 3.5 Y] 3.6 NE
25 7.248 ' 3.6 N
26 m.am : ﬂ 3.6 N
27 i s ! 2? 3.6 NE
28 3.6 ¢ o WSW Y, 3.6 NE
29 g 2 NE
30 mmmw- ‘Wimﬂ :
(1

“"““"ﬁﬂﬂﬁﬂﬂﬂ].LM“f“i eI Yee) =

Monthly nean 4.8 Monthly mean 4.0 NE

Source : Meteorological Department



186

a) 21-22/6/89 (Surface) & 24-25/11/89 (Surtace)

mwmt cm/s ) mlﬂld( cCR/5 )

[:] Q

0} it

o § -40

50 60

-80 -aof

| S sl R

<TO -850 50 ~40 ~30 -20 -® 0O 7O ~B0 50 ~40 -30 <20 -0 0 % 20 20 40 8O

Speed “(em [¢)
b) 21-22/06/89 daegin ~ e) 24-25/11/89 (middepth)
Hﬁﬂlld( cm/s ) d{ cm/s )
] W//ﬁ
o = 7 ——
-20r é-ﬂv :
Al
B g
BB
=Baf T {;..
)l
=100 ——— .l .. l"”"""
-ru-uo-w-m-w-ﬂ -qud-su-m-ﬂunznmnm
Spe Speec (Cv]]s)
‘_ll .
¢) 2t zzmwae;[mttum} - £) 24-25/11/89 (Bottom)

ey ﬂummmw HaR S

-0 =40
“&OF =40
-30 =80
'iﬂl ¥ . n g i . i i i L i L. =100 - i I
“T0 <D =50 ~0 -30 -20 -0 0 ¥ 20 30 40 %0 29 +:n-eu-u-w-a=:-zﬂ-ﬁuﬂmaoqmm
Speed [om | - Speed (e )¢ )

Figure A-1 The hourly recorded current from Station 03.
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APPENDIX B

Table B-1 List of standard aliphatic hydrocarbons with their retention
time and Kovats index in this study.

Compounds Retention Kovats
Times Index
C15 normal pentadecane 10.38 1500
Cl6 normal hexadecane 11.89 1600

3.37 1700
.51 1709

C17 normal heptadecane
Pris Pristane -

(216110! 14""1}'&1:!‘

pentadecane) | ‘
c18 normal octadecane il 1800
Phy Phytane ‘ d. 92 1813

{E.E.ID,I'l-'

hexadecane)
c19 normal 2 1900
czo0 normal 2000
cz21 normal 2100
ca2z normal 2200
C23 normal 2300
c24 normal 2400
C25 normal 2500
C26 normal 2600
ca7 normal : 2700
c28 normal octacosane * 2800
c29 normal nonacosane k) 2/ G 2900
c30 normal triace R 3000
€31 normal heptriacontane 20,34 5 3100
c3z2 normal doifi 3200

J
AULINENINYINS
PRIAATUAMINYAE




Offehore Flong
p-alkand
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P [ 1A S Y T A 1 R T AN N | _ all a8 il jol 02 o} of  of o ¢
15 |10 86 182 126 3.0 1.8 5.2 665 4 1. 14 A \ Y 1B L2 5.1 45,6 1.0 546 350 MY 6 b.d
16 |21 103 10T 6.5 46 2.0 6T 36 487 1m0 OF L5 Wl .\ Wl 163 L1 34 LA .6 198 3B 6N 1LY 6| 213
IT 136.2 405 96,1 766 M08 806 144 809 1430 8907100 F 18 W2 4 LT B 49 2L BT M50 276 689 9B.D AT 120.3 | 326
I [565 196 181 105 ALY MM 46 1Y 1 1Y W | 1 15 1B B4 L1 6B L6| 45.8 3340 35.8 653 8.1 0.1 | 8.6
I-! T!li !ﬂ'.l H.l H-‘ :L! 1’-5 =Ill lll a!-l 1:-' { ' " : T v Adu l . ]I‘t’ !15‘ Li :J is-: :T'-: .L‘ !sl-! ln'-: !:u: {:r:
W48 M6 122 148 196 2.0 0.8 BT 188 4.6 e - P b 6.7 21 3.6 &b| 66T 2906 56 456 0.5 123 18.3
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Table B-3 N-alkane from the Map Ta Phut sedi une.lﬂﬂs (ng/g dry sediment).

Offshore |llu;‘

n-alk

Station
! alf Y el Jol o2 a3 of  of  of £

inlldlllldlil'lﬂh!

15 L6 69 138 67 29 W2 A0 45 NG 206
16 361 256 56 25 40 46 &6 LD 18T 1A
17 J150.4 112.6 85,1 211 259 2.6 6.9 258 23 853

L6 386 46 10.2) 16 N2 206 469 BL0 06 | N4
63 LI &S .21 25,0 614 H9 S1 1L2 RLY | BLE

- L6 L6 26,00 16T TRE[IN TS 68 8.3 LG 1409 | 126.9
18 269 31 182 6T 120 LE 168 1 A5 ILT A, 1.3 L8 53 13| 81 165 659 428 605 D62 | ML
19 (1.0 1.6 3 W1 28 6 WD LE AT 69 ‘ L L LW 1E S.10 SLE 96T B84 709 BT BT | 606
20 [166.0 163 151 12 Ty R3 O1MY L4 A5 W4 183 8 A 2.1 N8 UL 56 L1 LS O] 6LT 664 B3 65D 1858 D | 643
3G 4 MG TRE B2 156 S5 266 114 198 28 E.},-rq , oy, 08 10 156 1608 IT.6 R9.6 [ I23.5 1006 832 984 2008 M5B | 6]
3 OfI5LY 39 LB 14 2 213 ALY 06 1SR 56T ““‘C.-— A 313 B 361 N 65 SLE(10LY 469 3 166 189 162 | 240
2190 183 1.3 61 B 6 13 WS LD W2 T W =201 14 2,60 452 YLE) BBG BB6 2.9 48D ILE O L4 | 106
181 4T 61 LT I 6T D 0T A il!i '!if L’F : 117 3T 5] 68T M4 186 N8 BE L2 b4

w120 20 0 L3OLO 156 69 1612 ‘_,. —se=ne=nm—nm—=a=— 0.8 2365 W T 11 S 68 1.1
%1 18 33 86 09 88 D1 a,f LAl 0 106 11 82 1.8 49 11
RN 0.6 11 11 usl nOoLE 60 102 82 0.6
| 34 0.5 TRAER L5 L1 52| 4 0.1
9 | 2.8 0.1 g 030 06| 16

0 0.1 Y | 0.1 0.6

Tot.B 1392.0 308.5 453.1 20L6 98,1 189.9 238.6 17L.1 1307 264,0 3666 |782.9 1089 5168 666.6 33).1 §86.9 | 5285

IECOV | 915 886 TO.6 ELY 856 TLE 6L2 1.8] 9.6 8.3 8L6 912 954 b | 6.6

061
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Table B-4 List of the standard aromatic hydrocarbonds with their
aromatic retention index (inm this study) A}
Retention Aromatic
No. Compound Time Retention
Index
(ARI)
1 Naphthalene .67 0.00
2 2-Methylnaphthalené 53.28
3 Biphenyl — 26 100.00
4 2,6-Dimethylnaphthatene —wifetie 106,14
5 Acenaphthelenc “Belida. 117.01
6 Acenaphthe?:/ ‘ Bel4. 125.96
7 Dibenzofur \ Il 8134, 21
8 Fluorene ‘ 104,200, 151. 58
9 1-Methylflu . i 3 1.98 “182.81
10 9-Fluorenone =AM A, 190. 53
11 Dibenzothio | U\ \ 93.33
12 Phenanthrene B 12961, 200,00
13 Anthracene oad ' 203. 34
14 1-Methylphenant 7 g ; 245.58
15 Fluoranthrene ' % 28B5.20
16 Pyrene — 300.00
17 11 H-Benzo(b)fludrefe s - 335,58
18 1,1-Binaphthyl = , 373.51
19 Benzo(a)anthracene =+ 397,14
20 Chrysene | ' 100.00
21 Benzo(e)py e — 390,71
22 Eenzo{a]py"‘ﬂ- 92.67
23 Perylene 1 0% [ 500.00
24 Dibenz(a,h)anthracene 27.48 “%71.13
25 Benza{ghi]perﬂeg o 28.45  600.00
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APPENDIX ¢ \

Figure C-1 .Tot.u.l on Chfomhto «:‘ \ (C) of column chromatographic

fraction

a) TIC
h} ED e‘ " 2T ' .

c) mass spécirum ef
i & J

d} mass B CTig ‘,,T:' =

L
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TIC Data File: b
et oamerndls” b e, L Ton
Usterator: T,KATAYAAA Lv &.u@

=2

Jj 17-HAR=9@  1:46

gﬁéﬁﬁg: ?tm} F ?L%‘ ?‘" ~ I:L% of3tsstljge® Lv 1.0

(d)
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APPENDIX D \

Five Steps of Old Ship-Breaking Process and an Environmental Protection

This information is obtained from the Thai International

Wald ship scraping process are as

Z.,
Se—

steel Co,,Ltd. The five steps

follows:-

1. Transfer o

room onto container boat.

After  wéogel/fs %"‘\;ﬁ* he designated area, the
veyors of the Harbor
Department. Dil ang ngxed "5} om the engine room are then
transferred to anfoi __ er‘boat ¢ ‘onto  oil container,
~ respectively (Figure “:,': | s\t an expertise of oil
transferring is essential/to preve 1 Contamination to the marine

environment.

Cabin room

Oil container boat

Figure D-1 Transfer of oil from the engine room.
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2. Relocation af furniture from cabin room onto the pier.

After the oil is transferred from an engine room onto ‘an
oil container boat, the next step is the relocation of furniture from
the cabin room onto the temporary pier. Environmental impacts

- occurred during this step may be caused by waste or ga}hage dropping

into the water,

Oid ship

Crain boal

Container boaot

" EREAINENS
R

Crain boat
e

Centainer boat

Figure D-2 Relocation of furniture from cabin room.
(a) vessel is anchored at the temporary pier.
(b) vessel is anchored offshore,
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3. Scraping forward of the old ship.
After step 2, a breaking activity will be carried out.\
Grandy crain 'and thrown will be used to haul steel scraps onto the

- temporary pier (Figure D-3). No environmental impact occurred during

this step is foreseen. *

Scroping point

Crain boat

Container boat

_, Temporary pier

MON

mﬁl‘IJEIAEZIEJ e ‘i
ammmmumaﬂmaﬂ

Figure D-3 Scraping forward of the old vessel.
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4. Scraping of engine room and stern of the old ship.

As soon as the stern is hauled close to shore and the
side of the boat is attached to the pier, an ocean boom will be

deployed (Figure D-4) to prevent oil drifting.

Temporary pier

AULINININYINS
MIRINIUANI N8 Y

Figire D-4 Scraping of engine room and stern of the old ship.

Steel scraps from an old vessel are transferred via a grandy
crane to the pier on shore and then scraping processes on the shore
starts. 0Oily machines are burnt to destroy a surface coated oil.

~ Unburnt and contaminated oil in the water can be recovered by chemical

dispersant.
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In this step, a serious concern is a contamination of oil
- : -
. into seawater, sediment and shoreline. In case of o0il contamination

'occurs, an ocean booms are used to prevent oil from drifting nut}

In thls. research, at this period, the environmental data

have been collected for seawater and sediment samples. Unfortunately,

~ the infornntion on the e‘(': 3 n g and ending dates of the

operations are not a ailable, Howed he obtained results can be

ﬁf the old wvessel is

scraped, started from gF .1f¥—-u*f he bow (Figure D-5).

srrmlnn baas ﬂ u Tempagary pler
AR NI N

-1H1‘ Triongulor Steel

(3=

H, A A A A

Figure D-5 Scraping of the old vessel.
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Table p-1 The breaking records of the Thai International Steel Co.,Ltd. during
1985 to 1989

2

YEAR NAME COUNTRY VOLUME KIND OF SHIP OPERATION TIME
(TON)

1987 SEA PETRO JAPAN 10210 Gas container -
MENA THAILAND 13865 Tanker -
SIAM THAILAND 13380 Tanker -

1986 PICHIT SAMUT : 3640 Cargo vessel -
HUA HIN 1485 Tanker -
EFYR g En Tanker -
MILLY 8 Cargo vessel -
DREZDEN Tanker Junel6-Julyl8
TEXACO TEXAS 8440, T Julyl5-Augl6
POSIDON Aug7-Sepd
ALYCIA Oct2B-Nov24
LIMBAZHI Novl17-Dech
SEALUCK DecB-Dec24
PACIFIC VIEKING Decl8-Dec3l

1987 COMPASS DRILLER Febl0-Mar4
GALINI Marl-Apr30
PETROSTAR XV Mayl-June25
PAISI June25-July3
ENERGY MOBILITY June28-Sep30
NIC ‘ Aug8-0ct17

1988 JUMPA - 7160 Cargo vessel Marl6-May15
HOI AN 4297 Cargo vessel Feb22-Marll
SAROS 01 Cargo vessel Mar7-Marl8
SUNGARI r MAN i iis container Mar27-Junl9

1589 CP-17 r G ——— ““';-' Feb27-Marl7
ELSA £ Tank Apr2z5-May31
ZARRA m

-FORWARD Augh-Sep25
-AFTER May31-Aug3l

. ﬂuammwmm e peco

QWWG\"IT]‘EEU UAINYA Y
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There are two enterprises located in the Map Ta Phut area
namely Thai International Steel Co.,Ltd.(TIS) and Thai Hua Lee
Co.,Ltd. which are already in operation. The Thai Hua Lee Co.,Ltd.,
however, is a small factory and less production capacity of crude
steel per year when compared to TIS. Thua; this study are followed the

breaking activities schedule of TIS.

 Conditions for the oparaturs se

a Local Harbor Master for
ship-breaking nperatiuna

From the Revoluticnary ﬁn-- ncement 1: 48, the following
activities must be done i p-hes 1 ~‘1“?

\\\
A\

1. Materials lef e to be transferred

onshore, it is not pefmitfe h water,

2. Adequate fire | L% 1 dispersant and other

0il combating equipments

3. Fire gas-gyst H#'he ship to avoid

explosion. M & X' )

4. All tanks E& the ship have to be cleaned to avoid marine

ﬂumwﬂmw enNI
e TR,

that those materials will not be thrown into the water.

6. Permanent booms have to be deployed around the ship to

Euntrol the oil spill to spread within it's boundary.
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T.Strictly follow other laws and regulations concerned.

-

Status of ship-breaking industry in Thailand. "
A}

1. The ship-breaking industry is the enterprise which is in
conformity with the Investment Promotion Act of the government, but is

in progress with private enterprises initiation.

| py/f ship-breaking:
In Changwa : ' %, the government leading

2. There are two i

industrial complex g E s ihed as planed by the National Economic

and social Developmesf Bénsd of- Thailand (NESDB). In 1990, two enter-
prises are found to Be Joga is' ares : ich are the Thai Inter-

Co.,Ltd. These two enter-

In the south’ arta &£ ¢ hwest Prachuab Kirikhan Prov-

ince, two ship-breaking ocated: Thai International

Ship-breaking ‘C'-"-_—_ 5

a.

. onal Co.,Ltd.r

allu.ble data, the steel ﬂnsunptinn in terms of

crude atea]ﬂaﬂ ﬂﬂﬁmwmﬂ ?391 and tends to

increase eveny] yea he pmductmn capm:ity of six electric furnace

ateelﬁw ‘Tawﬂj mﬁmf?wﬂ ﬁ;ﬂ El; the actual

production being about 300,000 to 350,000 tons. Thus, it means that

3. For

iron product are locally insufficient and the steel must be imported.
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