? ‘Figur.e 2.3.1 Trend of Marine Fisheries Caplure by Area
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‘f Figure 2.3.3  Average Price of Marine Fish Landed at Major Landing Place by Species
and Area in 1993
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Table2.2.1° Gross Démeslic Product by Sector (Current Price, B billion), 1990-1994

Sha

Source: National Economic and Social Development Board (NESDB), June 1206
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1590 1991 1992 1993 1684 Ann
val re{l
Gro  994)
wh
Agriculture 274.6 316.7 347.9 32286 369.0 6.1% 102
%
Crops 160.4 183.2 198.8 A70.7 203.3 4.9% 56%
LLwestock o ....328 34349 323 .31 24%  1.0%
Fisheries . S 322 431 556 588 60.8 - 136 1.7%
: _ %
“Forestry 68 a0 BT A 45 ST0%
R _ _ 7.5%
Agricuitural Services : 108 10.9 113 . 1108 11.8 1.8% 03%
Simple Agri-Processing . 31.5 36.1 - 4186 448 514 103  1.4%
. ' % S
Mining and Quarrying 348 39.4 423 474 4886 69% 1.3%
Manufacturing S © 584.0 107.9 - 7782 8934 1,014.9 113 282
. ) % %
Construction ' ©136.2 168.3 1905 222.4 2680 145 71.4%
. : o .
Electricity/Waler Supply . 41.7 53.4 655 75.8 84.0 120 - 23%
Transportation/Communic'n - 156.8 176.9 204.8 2381 2680 113  7.4%
- Whole Sale/Retail Sale : 387.0 C 4277 473.2 526.9 5020 89% 164
Bankingfinsurance/Real Ests 120.5 134.3 162.8 231.7. 2859 189 7.0%.
. . - : . . o L%
.Oﬁ'neréhip of Owellings 66.0 70.9 754 814 888 6.1% 25% -
. Public Administrn/Defense . 768 86.9 105.4 1176, 1274 107 3.5%
: s : . ) ) _ : % :
Services o : 231.8 3246 360.0 - 408.9 454.3 93% 128
- ' ’ _ D : : o . © 0%
Aggregate GDP : 2,186.0 2,507.0 28271 3,163.9 36009 165
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Table 2.2.2  Minimum Wage Rates by Province, 1996

Min. wage
Bangko
k
Bangkok Bi4S/day
Samut Prakan B145/day
Pathum Thani B145/day
Samut Sakhon - B145/day
Nakhon Pathom - B145/day -
Nonthaburi B145/day
Northeastern _—
NakhonRatchasima " ‘Bt26iday S
‘All others except above : . Bi18/day
Norther :
n . ' : :
. Chiang Mai Bi26/day .
- All others except above - Bi18siday
Souther ‘ :
n
Phuket B145/day
. : Phang-nga o B126/day
Ranon _ . " 'B126/day o
o 'Ailolhers except above : © v 8118Mday
. Eastern - ' _ o
. . Chon Buri . B126/day
All others except above : ‘8118/day
Waester ‘ o
n . ) .
‘ " All provinces B118/day
" Central _
. Saraburi B126/day
All othets except above a1 1B!day

Source: Ministry of Labor and Social Wellare, Employment Sew:ce Office,

A{m:stenal Decree No 4, 1996
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Table 2.2.3° Head Count Ratio of Poveriy by Region and Type of Cormunity @

Region Community Baht per Month Diminish'——
g
B Type 1988 1990 1592 Rate
wbreater Bangkek 24 - 52 30 24 8%
“Central 138 83 80 18.5%
Municipal 1L 6.1 21 34.0%
Sanitary Dist 143 15.3 79 13.8%
e Milzge 138 I3 BB
“Northern ‘ 232 182 153 9%
' Municipal 17.8 . 145 6.8 21.4%
Sanitery Dist 389 o247 195 15.9%
et Viilage 10 N8 IS LB
Northeastem - 29.5 214 195 4.8%
' Municipal 114 159 103 C12E%
Sanitary Dist - 352 320 282 54%
e \itage 0283 208 182 . 103
“Southern - - T 469 118 15.8%
* Municipal - 143 138 7.9 138%
Sanitary Dist - 254 250 132 15.1%
e Nillage 243 467 120 M6
“Vhele Kingdom - ‘ 222 158 30 12.5%
' Monicipal 105 - 78 3y 2o
- Sanitary Dist- -~ 273 220 . 164 - . 120%
~ Village T 240 169 147 sk . -

Source: ADB, Strengthening Poverty Reduction and Income Distribution, 1985

Table2.24 Gross Regional Product of Southern Province by Scctor (Current Pricc)

, . ~(unit: miltion baht) -
Cutrent Market Prices . - © 1988 Prices :

1989 - 4993 1989 1993
© Agricufure - - . 279,947 314,974 . 275569 288,761
.. Crops 176234 175,628 175,031 174817 - AT
livestock 20876 32,921 . 28432 32,424 : @ .
Fisheries 27,461 46831 .127,936 35,197 '
Forestry 8518 4,664 8487 3,974
Agri. Services . 10,678 10,768 9957 - 8817
Agh. Process. 28,180 44,167 26726 32,832
- Mining _ 131,884 46,538. . 28,227 40,589
Manufacturing 496,714 899435 467,632 755480
* Construction 102123217459 95554 . 156,735
© Electrcity & Water .~ 42466 77,204 | 42269 62973
Transport. & 1380840 236272 L 128,754 - 187240
CTrade . - 309,816 [ 525726° | 206,919 - 403,953
Bank, Real Estate .~ - ‘84668 231,623 80,426 182,449
Ownership of Dwellings 60,457 81,961 58213 67,600
Public 64,621 120,402 67,217 69,688
Sevlees 246211 403890 218122 262751
TOTAL . 1,85699  3,161,37  1,749.95 247729

Source: Cenlral Statistic Office
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Table 2.2.5 Value Added in Fisheries Sector by Region, 1989 and 1993
. (unit; million baht)
Current Market Prices 1988 Prices

T 1993 1989 1993
_National Total 27,461 ° 46831 27,936 _ - 35,197 _
Noitheastern 962 1,169 932 997
Northern 462 738 445 646
Southern 13,455 29,368 13,856 - 22429
Eastern - 5637 6694 57122 5158
Western 1,454 2,387 1,462 1,870
Central 253 | 345 240 209

Greater Bangkok . 5238 6,130 5278 4,798
Source: Central Statistic Office : . :

: Table 22.6 Value of Import and Export in Thalland 1990-1994

{unit: million baht)

Batance
of Trade

1990 . 852,836 580,776 ° -263,000
1991 050408 725449 233959
1992 1,033,246 634,833 .-108,407
4003 ! 1,470,848 951,350 . -219,488

1994 1,370,635 1,152,011  -218,624 .
Source ‘Key Statistics of Thatland 1985, Nationa! Statistical Ofr ce

Year  Import Export

" Table2.2.7 Balance of Iniport and Eﬁp‘oh of Fishery Prbducls in Thailand

import . Export ' Balance
Year. ~ Quantitv.  Valus - Quantity . Valug of Value
- {ton) - (mlilion {ton) ~ {million . - {miltion
1989 455,755 18,067 ' 875,293 53,705 34,638
| 1980 507,737 20,653 904,973 - 61,070 40,417
1991 724,668 27,353 1,087,395 78,463 51,110
1992 714,012 | 24,569 1,106,141 82468 . 67,900
1993 760,919 21,629 1,115,078 . 91,018 69,380

Source: Maring Fisheries Production Stalistics 1993, Oeparlment of Fishéries
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Table2.2.8 Major Counltries in World Trade of Fishery Products, 1993

import Export Export
Countey {1.000 —Counley . . (1000 . Counbtry . {1000
i Japan 14,187,114 1 Thaitand 3,404,268 1 Thailand 2,573,788
2 USA 6,200,233 2 USA 3,179,474 2 Norway 1,991,994
"3 Spain 2,629,799 3 Talwan 2,369,422 3  Taiwan 1,825,179
4  France 2,558,151 4  Norway 2,302,346 4 Russian 1,452,372
-5 Haly 2,131,181 ‘5 Denmark 2,150,665 5 Indonesia 1,319,6_72
6 Germany '1,883,684 6 Canada 2,055,438 6 Canada 1,234,034
7 UK 1,628,852 7 China 1,542,428 7 leeland 1,114,264
"8  Hong 1,376,856 8 Russian 1,471,446 8 Chile 1,106,174
9 ‘' Denmark = 1,094,253 9 Indonesia 1,419,492 9  Penmark 1,058,412
1 Thailand 830,480 - 1 Horea '1,335,419 1 China 966,456

Source: FAO Yearbook, Fishery Statistics Commodities, 1993



Table 22.9 Value of Fishery Products Export of Thailand

{unit: thausand baht)

1988

1993 Annual

Value Share

Value _ Shajf;‘ increase

Live
Fish
Others

l-resh!Ffozen

Fish
Shrimps
Crabs
Squids

4437407

16,528,763

141,435 0.32%

3.180.657 ' 7.16%
9.697.987 ° 21.82%
59.413 . 0.13%

3800711 8768%

."Sa ted/DriediSmoked
Fish
_Shn'mps
Crabs
Squids

" Molluses
: Othets

T Anmght Conlamers

© Sardine
.7 Tuna
Other Fish
Shrimps
" Crabs
Sauids
Asaii

Sardine
" Tuna
" Bauids

U Asa A
: PreparedFPresewed

- Lobster
Awabl
Olners

T ea58,177

12,064,237

* Net in Almgthontamers ‘

2,686,530 - 5.82%
431,800 0.97%
§61.823  1.26%

23.438 '0.05%

: . 1,569,378 3.63%
Fresh!Froze nI Salted

434,138 0.98%
125.738 - 0.28%

308, 400 069%
44 45% .

403063 © 0.81%
C29.17%
S1673.914 1 3.771%
2334608 65725%

© 1485024 0 3.34%

© 275,786 0.62%

855,624 1.93%
9450  0.02%

1451 . 0.60%
751,495 . 1.69%
93215 . - 021%

100.00% . 91018326

37.87% 52,010,464

- 27,469, 624 -

10000% 15.4%
367,127 0.40% 21.0%
293.746 0.32% -
73381 O 03%...,....
5? 14%  25.3%
8196282  Q.01% . 20.8%
37.841.652 - 41.58%  31.3%
110756 0.12% . 133% .
5,861,774~ 644%  85%.

2603868  2.86% - 0.1%

921.391 1.01% 16.4%
178.188 0.85% 6.7%
25.433 0.03% 1.6%

878856 007%  -109%
720321 079% - 10.7%

67.672  007%  -11.7%
(662,649 072% - 162%

30.18% 6.6%
1021784 1.92% . 204%
' 13062774 1435% - 0.2%

C 2570774 282% . 90%

9378306  10.30%.  321%.
1.150.814  126% - -5.0%
77.698 0.09%  -224%
207,474 0.23%  -196%

2395 068 . 263% - 220% .

30.948 0.03% -  26.8%

. 1.865.588 © 265% . 318.1%
461703  051% . -9.3%
36,829 -004%  -16.9%

334,421 0.75%

S 73 000%
2482 0.01%

331,226 | .075%

Fish Meai

: ..--F‘Sh Sauce 4 P hmd e y : irans e
' ____Seaweed and Agar-agar

Others

‘2, 435 559 559%

784,419 176%
30'128__..:.._.__.0 01%

623 348 '068%  13.3%
693 - 0.00% -0.6%
8.026 0.01% - 19.4%
616,628 068%  132%
23052  0.03% ~ -506%
342 °44.-._'_....'__...9_;_?%.‘?.’é'._;‘..f.... 4%
34 393_______5_‘__“0' 04% 3.0%

4,427,617 a86%  122%

Source: of Marins Fisheries Production Statistics 1394, and Fisheries Statlstlcs af Thalfand
Depanmenl of Fisheries
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Table 2.2.10 Major Countries of Canned Tuna Export

8

{unit: ton)
1988 19488 1590 1991 1992 1993
~-JOTAL _30L781 | 442877 442840 5499388 468140 _ _ 502,429 _
Thaitand 207,756 225,123 2329712 272,800 243,588 ?29. 904
Philippine 37,137 47,499 44,656 46,121 47,043 55,488
Cote 31,564 38,294 41,382 47,248 41,378 49,942
Spain 11,250 9,499 6,674 12,477 10,404 13,861
Senegal 17,690 20,634 20,693 34,358 15,043 18,065
Indonasia 8,504 20,621 18,651 41,059 19,015 ¢ 23,069
Ecuador 6,185 3,970 5,560 5,132 9,986 = 11,155
Portugal 2,291 3,865 3,888 6,039 "~ 5,187 6,774
" Htaly 2,275 5,186 4,431 4,262 3,732 5,338
_ France 7,802 3,870 2,154 1,669 1 4,054 7,936
Source: FAC Yearbook Fishery Statisties Commodities, 1993
Table 2.2.11 - Major Countcies of Frozen Tuna Import
' (unit: lon)
1988 1989 1990 1991 i} 1992 1993
_IOIA_L__ . 1038548 _1 099,307, . 1,248,769 __ 1,320.561 __ 1.209.436 __ 1.231,089
- Thailand 256,291 323411 369,488 493658 420,496 402,267
Japan 211,216 .193,641_ 241,050 245461 252476 298,310
- USA 171,655 173,508 132,083 ‘ 141,384 112,470 - 122,087
Spain 124,156 110,961 - 167,225 150,746 65842 04,428
Haly 84,080 - 109,638 = 422,268 114,059 99,214 . 81,375
Cole . 46,785 51,849 56,235 69,671 64,377 73,178
Singapore " 40,541 41,084 40,435  48036. - 51,278 40,658 |
Philippine 18,552 6438 21,672 41206 56,072 37,440
Poitugal - 10,684 11,040 20,345 22430 - 15704 - 14,213
Fji 41,837 7.130 10,429 13,684 - 8,273 12,203
Source FAO Yearbook, Fishery Slaltsttcs Commodities, 1993
- Table 2.2. 12 " Per Capita Eish Consu'mpl_ioh ianhaiIa'n'd '
Total For ' Total Per
S _ ' Capita
- Productio Fjs_h&Meal Import Export “Supply - Populatio Fish
n n
Trash _ Consumpl
_ Fish : ' ‘ Cion
{1,000 C{1,000 . {1,000 - {1,000 {1,000 © {milfion {ko/perso
_ tons) tons}): tons) " tons) : tons) p.) n}
1984. © . 2,935 843 188 647 o114 50.45 18.05
1985 2,225 844 . . | 207 639 949 5148 18.43
19868, - 2,536 1,030 362 . P.847 1,021 52.54 19.43
1987 2,779 1,162 © 323 946 994 53.54 18.57
1988 2,630 1,011 484 1,110 993 54.59 18.19
1965 2,740 1,038 608 1,232 1,076 55.21 19.49
1990 2,788 1,043 662 1,322 1,083 55.08 18.31
1991 2968 . 1055 1k 1,638 1,286 66.92 22,59
b 1992 3,240 1,085 875 1,654 1,466 57.60 25.45
1993 3,358 1,056 839 1,618 1,483 58.54 25.33
1994 3491 1,086 911 1,750 _ 1,556 55.10 26.33

Source: Departiment of Fisheries




Table 2.2.13  Gross Regional Product of Southern Province by Sector
(Current Price, B million), 1990-1994

1950 1991 1992 1993 1994  Annual  Share
Growlh ~ (1594)
Agricultuse 65319.1 76,9485 837339 509443 110930  142%  380%
g
Crops 32,0317 33,1707 392610 382825 52,5319 132%  180%
Livestock 2,5086 (37329 38956 44579 155% 1.5%
T e e T T T
e RS o e
Agricultusat Services 367.9 3996 3841 4188 33% ¢ -01%
 SimpleAgri-Processing  7,781.9 87187 101863 3,712 153% . 4T%
Mining and Quarrying 22963 2,0409 22135 25384 30% - 0.5%
Manufacturing 10,5806 11,9225 12,6845 157731 10.5% . 5.4%
* Construction 13,1738 15,4860 16,7638 224438 2% | 1T%
Electricity/Water Supply 36104 3836 46119 60206  134% . 2.1%
Transportation/Communicn  ~ 11,190.7 12,1922 13,1445 170315 1L.1% © 58%
Whole Sale/Retail Sale 30,3025 33,5054 1369616 407028 458002 ©109%  157%
Banking/Insurance/Real 6,564.3 76482 . 92332 10,5509 155476  24.1% 5.3%
Ownership of Dwellings 7259.6 82953 85339 92896 102524  50%  35%
Public Administ'n/Defense 9,1984 10,4976 - 12,7750 14,6282 157305 ' 14.4% 5.4% -
‘Services 28,0035 32,5018 374966 409151 458662 . 131% 157%
Aggregate GDP 176948 202,950, 230,467, 247,135. 202311.  13.4%
o : 6 B .9 2 0

- Source: National Economic and Social Development Board (NESDB), June 1996, p.4

Table 2.2.14  Gross Regional Product by R:egion at Current Market Price, 1993

| 'GRP_ Papulation . Per Capita
_ : {1,000 baht}: (1,000 persons) -~ “{Baht)
JoooTotl 3161373931 - - o584 63,963
Greater 1,761,641,195 9,520 187,147
© Central 115,487,643 2,840 40,665 _
Eastern 263,549,821 3,693 71,365
~ Western 123,019,139 3,362 36,501
Northern 285,220,100 11,146 25,589
© Northeastern 333,472,534 20,052 16,630
Southern 258,983,499 7,972 32,487
{Andaman} 74,857.646 1.748 42,825
~ Ranona - 9.617.836 142 67.731
‘ Phananca a.812 805 234 41.935
i Phuket 19.152.905 . | 206 92875 -
" Krabi 12105015 335 - .36.134
Trana 16.926 115 ‘i 581 29.133
Satun 7,242,969 - 250 '28.972
(Thai Guif} 184,125,853 6,224 29,583

Source: National Statistical Office
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Table 2.2.15  Gross Provincial Product by Industrial Origin in Andaman Area at Current
Markel Price, 1993
{unit: million baht)
Ranong  Phangng Phuket Krabi Trang Satun
Agriculture 5,524 4,435 2,889 5,704 7,032 3,258
Crops 417 2,223 417 4,271 3,682 1,187
Livestock 138 131 113 107 229 136
Fisheries 3,774 ?5§ 2,090 171 1.510 1,524
Forestry - 797 1,091 6 783 431 76
" Agri. Services 3 4 1 g 16 16
Agri. Process. 395 230 262 364 1,162 319
‘Mining i6 88 9 it 71 1
‘Manufacturing 207. 408 11,116 744 702 210
Construction 306 287 '2.362 570 845 331
Electricity & Water 240 100 - 589 208 292 96
Transport. & 293 303 3,441 a7z 787 287
" Tiade 1045 1,152 22919 1,522 2,741 1,305
Bank, Real Eslate 249 - 262 1,308 335 590 149
Ownership of Dwellings © 201 204 333 362 645 278
Public : 319 720 - 440 919 - 845 455
e e VR8 A728 4378 1248 2366 880
TOTAL . 9628 | 9,779 19,227 12,102 16,915 7,251
Source: Cenlral Statistic Gffice L ’
‘Table 2.2.16 'Labour Force Situation by Region, 1993
_ _ Total Bangko Cenlral Norther : N.East' = Southe
Total Popuiation 59,401 6,919 13261 141,122 20,245 7,854
Population 13 ' 45195 5613 10335 - 8,726 14,798 5722
Labour Force 34231 3827 7628 6678 11850 4,248
Employed 33,178 3759 7,497 | 6471 11263 4,188
Unemployed 1,053 68 131 - 207 587 . 60
{Ratio}) (3.08%  (1.78% - (1.72% - {3.10% - (4.95% (1.41%
Seasonally 736 © 05 102 165 435 - 33
{Ratio) (222% (0.01%  (1.36% (2.56% = (3.86%  (0.79%

Source: Estimated Labour Force and Employment 1895, Department Labour Protection and welfare

Table 2.3.1  Trend of Fisheries Production by Sector

Unil : 1,000ton -

985

_ 1066 1887+ 1988 1989 1990 1991 1992 1993

- Maiine capture ©1,997.2 . 23095 2540 2337.2 - 2370.5 0 2,3622 24786 - 2,736.4 - 27525
Inland capture 922 93.4 . 874 815 1009 1272 136.0 1320 175.4
Coastal §06 . 394 61.9 108.9 1687 1932 2304 22923 2956
aquacullure ¢ : o - :

- Freshwater 752 893 898 1621 . -917 1038 1227 142.1 161.6

_ culture : _ P : _ .
Total . 22252 25363 27791 26207 27400 27864 29677 3,239.8 3,385.1

Source Fisheries Statistics of Thailard 1993. DOF
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E‘ Table 2.3.2  Catch of Marine Fish by Species (1/2)

Unit * ton
1935 1956 1587 1588 1939 1990 1991 1592 1993
Ground Total 2057, 2343, 2601, 2337, 2370, 2362, 2478, 2738, 2752
751 572 929 215 548 213 607 352 486
Sub-Totat Fish 1570, 1,788, 2017, 1,885, 1930, 1945, 2018, 2228, 2349,
439 930 397 845 297 167 152 853 . 824
Sub-Tolal Pelagic Fish 588,100 57008 62053 537,82 70347 71913 72613 84104 85545
4 1 9 3 3 8 0 9
“indo-pacific mackerel 121,10 11349 119,18 11165 121,04 103537 10297 12955 14398
7 7 2 . 7. 7 - 1, 2
Indian mackerel 3BH70 41891 29878 25508 35127 32293 40§24 49,729
King mackerel 11,724 14770 15502 15258 12808 12962 12326 © 14582
Wolf herrings 2674 3149 4503 497 5312 7,867 7,764 0 9140
Longtail funa 43000 48209 65911 92925 82125 10243 74445 60,407
. 8 .
Eastern little tuna 33,881 45473 - 36,708 53450 47525 60,759 - 67,399 94,627 ' 87175
Scads 33692 B4V 56140 1 31,763 39593 33235 45729 - 50959 - 55170
Hardtait-scads C O BO02 19130 22248 24879 2BA77 22683 23361 22584 | 20297
Trevallies - 52111 42204 43197 48918 53765 51954 43478 45728 55528
Big eye scads 18,418 19609 25950 18882 21,408 31586 22308 25541 22448
Blackbanded kingfish - 2,617 2857 3794 3224 2,645 3104 - 3885 - . 2585 3430 .
Threadfins 1,794 1729 1288 2073 . 2275 2496 2209 1,873 © 3153
Sardinellas 97,742 121,24 127200 12373 14503 12054 14091 16352 15230
2 . .8 9 8 i -2 7 ¢
Anchovies : 104.1?3 58987 57,769 69,378 . 97,080 123,958 127._0% 159,8121 ' tes,:i_%
Mullet 5176 5440 - 14894 4849 © - 4921 4655 . ' 4,675 4815 - 4050
- Black pomfret ;3047 74512 ATI3 - 5235 0 3847 4437 33174 3254 30718
Sitverpomfret A0S 781 6% Moss 694 S0 N34 1653 1657
“Sub-Tolal Dermersal 97.478 131547 -"i's"i;'?'i"'-"-'""1'5_&5."86’""""i’&é’.é'é""""14019""“'ﬁ'éi')',"a'a'""?""2'15'_5'1""""'é"eié;é;&"'"
g i e ™ - o i
Barracudas 4084 - 5081 5492 5234  S234, 6182 8753 7930 7912
" Crocker : 12073 14831. 13392 13723 . 15591 - 14574 20700 18537 20533
- Treadfin breanis . AT096 26801 134134 20550 33674 31,130 47030 65377 75327
"Monocle breams LS Tes2 1358 945 628 - 619 © 39 18 73
Lizard fish . 10074 - 149297 17563 17,319 © 18941 16454 23677 - 33312 53554
Hairtails C. 4599 5132 0 5913 5863 5611 6302 5040 2984 5305
“Snappess 3074 0 4133 4934 T 4853 | 3880 4546 5754 6937 16567
Giant Seaperch C905 318 T0 L 25 247 128 147 122, a7
Sweellips: 1 o 1 B Y E ) o0 0
Big eyes 12705 - 18,100 © 24999 = 22571 22393 23,049 . 33914 44620 59839
!} Sand whithings 3847 4128 4219 4778 - 4210 . 3559 319 32440 0 3400
“ Barbeles) 1480 1474 619 128§ B3 809 | 7I5 797 ¢ 7830
Marine catfishes 4358 5133 . 5482 6,321 4318 5018 4,050 6233 | 8ase
Rays : 5960 9490 9762 7594 7942 7947 7237 . 53566 5501
‘Sharks 3246 4332 4597 . 3844 - 3260 29097 3769 2210 - 2514
Flatfishes 6528 745 - 7257 7,248 . 1872 BO093 7556 75 7984
Indian Halibut - 2830 . 3888 3952 3385 - 3245 3333 © 1,333 . 1882
" Conger eels 21,963 2,765 2802 ‘2385 1928 - 2482 2551 3,183
' Grouper i2014 2392 3214 - 12892 2962 2761 - 5468 . © 6037
Sub-Total otherfood 10843 12106 . 12942 13297' 10392"?""iﬁé;é’z""""""""f"' T
CEsho SRS BB 3
Sub-Tolal Trash ﬁsh 776,42 976,23 1,405,778 183t 93184
8 6 654 3 .0

Note : Turlle eggs is not included from 1985 to 1989,
Aquaculture production is included from 1985 to 1987,
Sources:Fisheris Statistics of Thailand, 1985-1892
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Table 232 Catch of Marine Fish by Species (2/2)

Unit

ton

1985

1936

1987

1983

1939

1590

1991

1992

1993

" Sub-Total Crustaceans

194,47
2

176,78
0

162,03
7

152,08
8

18310
9

143,03
0

174,31
4

161,15
3

1€6,03
3

Sub-Tota! Shiimp &
pEwn

Banana shrimp

Jumbo Tigar prawn
‘Tiger shrimp

King prawn

Schiool prawn
Other shrimp
Sergestid shrimp
flathead Lobster
Mantis shiimps
Macrobracium

127,64
3

463
1,293
1,375

13985
71,224
18,818
1,014
338

0

Sub-Total crabs

Swimming crab
#ud crab
Other crab

22,733
4,434
{12

4117
4

1,179
S 1,175

1,684
13,465

- 2878

19,359
958
444
A0

4,611
563

30,432

15163
6

10,839

1,078 -

1,763

14,145 -

52,753
20,055
1,337
457
108

4,964
730

10,24
0

393
1,183
1,576

63,678
23013
732
619
70

4,437
303

9295

Dl 4ips
M07 3702

110,78
7

394
1.048
1,724
8,509
62327
24,431
€92

107,46
S

349
779
1,546
1.937
61,019
23123
1,021

129.12
8

10852

378
930
1,629
9,734

82,406

21,753

116,74
6

95
766
1.981
8,082

- 69,202

23,8483
878
187

119,01
4

SN
998
2138
8,595
70,640
22008
1,233

Sub-Totai_Cephalopod

| 29955 -

&

350,32
<y

300,08
t

. Culliefishes

Sub-Tolal Squids &

116,03
5

i
Cutliefish
" Octopus ¢

 Others

d2s14
8225
"0

13253

45,695

11423

""Sub-Tolai Moiluscs

835"

3

8loddy cockle .
~ Green mussel
Oyster '
Horse mussel
Shortrieck clam -

S_cé!lop ]
Other shelifish

16637

81,019
© 5241
C 7045

83726
o .

5655

" Sub-Total Others. :

Jel[yﬁsh

Sea cucumber
_ Others

133,282

3t
0

2018 76,

8 . :
ST R
. 45308
11,759

124,24
3

o

8

P 22897
30,074

S
=<1
4733

T
REE S

@0
o

TirsEa

‘11539

57,033
16,050
o

)

18,071
1,399
12,205

59,158

319
4,033

.-.'i-é_’-..égg.,.....

2

.0 -

4233

1,667

823

16581

»....ss...;q.s.? .....'...

- 42572
©33s

Lo

Note . Turtle eggs is not included from 1985 to 19689, .-
" Sources:Fisheris Statistics of Thaitand, 1985-1992



Table2.3.3 Catch of Marine Fisheries by Fishing Gear and Fishing Ground

. Unit : ton
1988 1989 1990 1991 ) 1592 1993
Thailand 233121 2,370,54 2.362,20 2,478,60 2,136,35 215248
- T M. S A .
Trawl . - 1,256,80 1,308,35 1,268 31 - 1,39855 1,487, 11 1,604,90
1 : 2 9 4 5 . 8
- Otter board trawt ~1,027,70 1,100,12 4,002,39  .1,204,91 1,266,72 1,352,03
6 - 4 . 3 4 i
- Pair trawl . 228,841 - 207,884 175,683: © 193,294 230,166 252,552
Bear Trawl - 254 339 242 347 - 226 323 -
Purse seine 632,468 674,053 757,512 737,811 . 836,806 . - 854,480
Purse seine 571,728 568,440 - 611,831 617,303 ¢ 1675262 701,630
Anchovy purse seine © 60,740 - 105,613 145,681 120,508 . 161,544 ' 152850
Gill net : 146,655 = 134,484 106,144 103,702 109,736 106,255
Mobilnet ’ . T 32519 0 33,039 30,588 40,445 © 40,222 - - 39,815
Squid light luring 24,092 25,283 25,845 S 25,730 24,040 26,114
Hook ’ 7,724 7,059 6,884 £§,630 6,249 5,549
Stalionary gear ' 42,248 - 44,378 35,161 35,569 f 3441 -32,308
Collection 104,708 143,900 - 134,747 130,166 = 197,773 83,057
Gulf of Thailand 2,001,64  1,95365 1,923,14 1,820,68 - 2,081,52 1,928,67
R ST = o8 B2
Trawl ©11,084,16 1,061,09  1,004,1 938,860 1,010,77 1,067,569
‘ ) o 6 .3 -7 } : -8 9
‘Otter board trawi 852,684 = 669,618 843,042 306,919 - 852,400 902,558
Pair trawl ; ‘ 241,228 191,157 160,893 ~ 132594 = 158,161 184,718
Beam Trav -~ : 254 318 242 . 347 o216 T 323
Puise seine o 535,720 554,607 616,347  b72742 ‘896,522 608,150
"~ Purse seina - : . 475,203 448,270 471,298 - 464,083 '5?1',654 - 496,099
Anchovy purse seine ' : . 60,517 105,337 . 145,049 108,659 124,868 112,051
Gill net 134,803 i22,426 - 93,950 §6,351 - 93,010 . 91,270
Mobilnet . ‘ 27,267 - 27,464 25,895 32,746 -~ 32665 © 31,136
-~ Squid light luring 23878 - 25,088 - 25608 25325 23,521 25,444
‘Hook o 5771 - 52710 . 4,591 4,181 3931 3,784
Stationary gear - . - . 35,233 - 37,359 28,891 29456 - 28417 . 27,148
. Collection. R . 174,807 130,350 123,688 129,986 192,625 . 74541
.Andaman Sea T 535570 406,891 439,055 . 657,920 654824 822814
Trawl - - 192,835 247,259 264,142 458,694 = 476,339 537,309
: Otter board trawl : - 175,022 230,511 249,352 397,094 | 404,324 449,475
Pair trawd ) } . L 17,613 18,727 14,790 60,700 72,005 87,834
Beam Trawl : S o 21 _ o 10
Pufse seina T . . 95,748 119446 - 141,165 165063 ° 140,284 246,330
Purse seine L ‘66,525 119,170 140,933 - 153,220 103,608 205,531
ANchovy purse seine - 223 216 832 14,849 - 38,676 - 40,799
Gill net 11,852 ’ 12,058 12,194 17,321 16,726 14,985
Mobilnet 6,252 5,575 4,693 7,699 7,555 8,079
Squid light luring ) - 214 195 237 - 405 519 870
. ook s -~ 4,953 1,789 2,293 2,439 2,258 1,765
- Stationary gear : - 1615 - 7,018 . 8,270 ¢ 6,113 . 5,084 . 5,160
" Collection - - - . ¢ 19,801 13,550 - 8,061 - 180 5,148 8516

Sources Fisheries Statistics of Thailand, 1988 - 1893, DOF
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Table 2.3.4  Trend of Catch Per Unit Effort (kg/hour) by Fishing Ground

A

188 198 198 198 198 198 198 193 198 199
1 2 3 4 5 8 7 8 9 0
Oller Board
Trawi
Gutf of 640 609 568 547 506 493 582 533 6559 5386
Thailand 8 2 9 6 1 9 8 5 0 5
Andaman 728 700 736 - 752 825 653 671 584 699 495
Purse Seine .
Gulf of 448, 268. 288 269 418 327. - 353. 330, 372 240
Thaitand - 25 10 31 94 88 47 18 01 92 48
Andaman 208. 455, © 734, 493 490, - 418  577. 483. 617. 461
Sea aa 55 Q1 51 82 84 78 77 48 43

Sources : DOF
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Table 23.5  Conditions of Fisherics Agreement with Neighboring Countries

Situation

Problems

snesia is most important fishing area for Thai fishing
boats,

+ A great number of Thai comanies operate joint fisheries
business with Indencsian companies.  There are about
600 to 700 Thai fishing boats cperate fishing in
Indonesian territorial waters, in South China Sea, off
Sumatra Island to the northan and in Irian Jaya.

« Thailaid and Indonesia have commitments under the
Thai - Indonesia - Malaysian Economic Triangular
Pioject,

Iadonesia

« There still are boal:. trespassing an lndonesian territorial waters.

* Soime licensed boats use itlegal tishing gear and operate outside the
area permitted on the licence.

¢ Cotches to be broughl 1o Thailand are required to be declared at the
[ndoricsian port, causing delay and extra expenses to Thai fishing
boats. .

* Indonesia government impose fegal control on the fishing gears.

o Indonesia has a tendenty to faise tax on aquatic animal export to
enwourage domestic processing business.

» Myanmar govenmen!t granted concession to 7 Thai

| fishing companies with a number of 246 boats in 1993 -
1994 fishing season.

s Fish processing {actories in Ranong, such as cold
storage, {ish meal favtory, surimi factory, depend on raw
materials from the Andaman Sea in great quantity.

s Myanmar authorities gave concession to two Thai
lishing companies. However, Thai companies were
required to invest in fisheries industies such as cold
storage, ice making factory, fish meal faclory, canning
factory and lobster farm.

Myanmar -

+ Thai fishing boats carried o illegal cperation such as Gishing
outside of concession area, misus of fishing gear, excessive nuntber
of Myanmar crews, avoldance Oftht?d( in ami out, dtsguued fishing
boats in trespass.

* Myanmar authoritics Uuwlened to take violent measures in
searching and seizing Thai fishing boats trespassing Myarenar
walers,  There were about 64 {hai fishing boats that were sunk or
sel on fire in the period from December 1993 to April 1994, -

+ Myanmar authoritics amended the penalty for breaking rules and -
regulations of Myanmar by forcign boat to a 10 - 47 years®
imprisonmeant depending on the offence. :

" |e Problems with mmomy tribes such as paytnent for protection madu

to several groups in an amount about 100,000 Baht per boat a year.

¢ Victnom permllted 8ix Thal companies to operatc
fishery in Vietnum walers. However, Vietnum ordered
foreign companics to suspend their fishing operation in
order to reconsider interest receivable.

» The cenlral government of Vietnum peemiite d Thai

e Vietnam facks unily of international control that centsal govemment
can not contro] fishery ad:mmstrauon of coastal prouﬂual
- governors,

* Vietnam Jacks capital to make joint investment with Thailand.

¢ Prerequest for fishery are inconsistent with economic principle that

E fishery company to fish for tecnological demonsteation in | cost consuming check-in and Gut far a part of fishing arca
£ 1 central part to northern pert of the country.  However, o Work coordination betiveen work units of Vietnam is ineflicient.
S ] the eperation was interruptied due to order of the Fishing boat passing through other provincial area was often
Vietnamese government. arrested and it took time o clear the boat, '
« How ever, Vietnamese authorities have not gl'a,nkd any . : -
concession to Thailand. . g : . -
. Ma!a) sia gianted a Thai comparny \tuh 40 fishing boa!s +Malaysian governinent makes no consideration as to expansion of
the right to fish in Malaysian waters, cobperation in numbér of fishing boats and fishing arca.
| ¥hai corpanies and The Thai scctor have proposed o {e Fishery Taw of Moalaysia is inconsistent with the principleof
@ | Mataysian authorities to send Thai ﬁahmg boats to international lavv in that requests foreign fishing boats to make prior
L % Malaysian waters, pending Malaysia’s decision. apphcauon for perniissioti to pass through Malaysian watees and
;z;'* ‘% |»Some areas butting on Malaysian border, such as [ailing to0 'do so, such fishing boats would be deemad to respass on -
Z | Marathivat and Satun provinces, operate joint fisheries Malaysian waters. )
with Malaysia vnder {wo national Nags. + Problems in connection with courl proceeding, defending, boat
_|_seizure, crew amest, fine finposition, imprisonment, release, ele..
» Cambodia granted to two te five Thai companies witha © |e The person {military ofticer) who gave the concession to Thai
g | numbes of 200 to 300 fishing boats the nght to ﬁshmg in' | fishing boats is not directly responsible for fisheries, :
% Combodian waters : ~ |* The National Supreme Council of Cambodia has no détinite polh.)
. : ‘ : lo grant fishing concession to foreign nshmg boats.
KA «India grants two Thai companics with five fishing boats * ¢ There still are fishing boats sneaking in to fish.
the nght to fish in the Indian Ocean. s lodian governrmiént fixes the rate of royalty at 2 % of aquatic aninial
' : produce before deduung any expenses.
Rl “|* The fishing arca in which forcign fishing boats aré pcrmmed to fish
o
c are not sufliciently productive. = However, there is the rich area
frora Wisakha Patianarn (o the border I1m. between lndla and
: Bangladesh. : . )
* |+ Bangladesh grants one Thai company with 10 fishing ¢ Bangladesh goverunent has no po] icy to pcnmi Thai fishing boats to
w | boats the right to tish in Bangladesh waters. expand fishing arca.
® laFhere are soime fishing boats respassing on Bangladesh
§ watets,
Source . DOF
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Table 2.3.6 Surface Area of the Indian Ocean
Unit : 1,000 kmn?

_ Woestern Indian Qcean Eastern Indian Ocean
High seas 19,820 24,710
EEZ 13,900 7,810
Total 33,720 32,520

" Sources:Indian Ocean Tuna News No 6-June 1995

Table 2.3.7 Tuna Landings in the Indian Qcean

©Unit: tons
1992 1593
Western {ndian QOcean 604,595 785,683
. Eastern Indian Ocean 204,958 205,654
St Total 899,553 891,337

Sources:Indian Ocean Tuna News No.6-Juns 1995

" Table 2.3.8  Status of the Stocks of Tuna and Tuna-like Fishes in the Indian Ocean by

ITPT _
. o ' Annual Calch
" |Species 1985 ~ 1593 Status
L  {10%en) - | . : - :
Yellowlin o 168 ~ 315 The stock slalus was considered to be largely unknown, with| _

Thunnus albacares  [W: 136 ~'285 [the fishing pressure in the western Indian Ocean likely lo
€ 3t ~ 30  |range from moderate to above lhe sustainable lavel, '

of the stock was considered 1o be good and further

|Bigeye ‘ 42 ~ 45 - |The information fegarding this stock is nol enough to afrive
|Thunnus obesus . [W: 33 ~ 33 |lo any conclusions regardmg its status. :
: B 10 ~9 .
Skipjack : 238 ~ 266 ' |The b[otogical characlensllcs of the species suggest that itis
Katsuwonus pelamis [w: 218 ~ 249 unlikely to be over-exploited. -
N £ 19 ~ 17
Albacore P19~ The exjsting analyses contalned uncertainties about the
Thunnus alalunga - |w: 6 ~ 5 [sléck slruolure .
: L HER 13~ 8 : :
Swordfish’ - |Given: the Tow 1o moderate catches orthisspecies lheslatus

. _ development of the fishery can be envisaged.
Otlher bilifish species - No infonmation was presented regarding the condition of the

' several slocks in 1his broad eategory. l
Sources; Indian Ocean Tuna News No.8, December 1995

Table 2.3.9° Number of Taiwanese Fishing Boats in the Indian Otcan
= ' ' Unit : boat

v . 1985 ¢ 1986 . 1987 1988 1989 . - 1990 1991 1992
- Longline 127 153 . 160 187 263 272 . 253 295
" Gilnet : 587 . 118 g2 139 124 - 121 109 16
Tolal ' i85 228 242 326 387 393 362 312

Source Proceedmg or tha Sth Expert Consultation on Indian Ocean Tunas, ITPT 1994
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Table 2.3.12 Average Income for Fishermen in the Andaman Sea Coast

Seurces | JICA study team Phese 1 survey

Table 2.3.13 ¢ Fish Landing Volume at Major La'ndi'ng' Site along the Andaman Sed Coast

Position No. of person Income by Fishery

Caplain 1 1,5008/month and 10% of net profit {6 10% of wholesale price

Deputy caplain 1 5,000 - 8,0008/month and 2 - 3 % of net profit

Fishing master 1 5,000 - 8,000B/month and 2 - 3 % of nel profit -

Engineer 1-2 5,000 - 8,000B/month and 2 - 3 % of net profit

Crew 7-17 3,000B/month and 1 % of net profit to 4,6008
. .Purse Se‘ne S at ShGOaTeEttl P reramammmamaim e el coapn e s

Captain 1 10, $008imonth and 10% of nat prof it to 10% ofwholesaze pr:ce

Depuly caplain 1 5,000B/month and 1% of net profit to 5,0008/month and 3% of Wholesale prmce '

fishing master 1 3,0008/month and 10% of net profit to 8% of wholesale pnce

Engineer ) 5,0008/month and 1% of net profit to 5,0008/month and 2% of wholesale price
-Crew 20-36 3.0008/month to 1,500B/menth and 1% of net profit-

“Unit : ton
] 1986 1987 1988 1889 ~ 1930 1991 21992 1993
Munag, Ranong Province 49,680 94,556 106,719 126,876 160,330 169,406 158,095 153,631
Takuapa, Phang-nga Province 3,495 2,79 1,376 1,928 1,689 . o
. Kurabwii, Phang-nga Province 17,312 19,513 19,120 21,670 25845 13,971 29,739 23,312
. Taimuang, Phang-nga Province ~~ 8,724 11,450 ~ 8,972 111,831. 17,234 17,868 19,948 18,208
Muang, Phuket Province 37,686 683,131 ° 81,379 76,615 68,541 91,244 69,121 63,832
Muzng, Krabi Pravince 10,411 11,167 8,180 9,042’ 80955 5902 6,058 " 9,569
Kantang, Trang Province ' - 56,601, 76,169 | 73,000 66005 69,844 65081 34,180 33,772
Muang Satun Prownce : e 86 3g4 - 62,611 __49;_073 56,620 67,651 44,076 .63,750 64,989
L a-ngu, Stun Province : ) ' 1,336 1,704 . - 2246 13817 15826 15657
Total 271,312 346,396 355,064 371,991 422,535 421,465 396,718 382,970
Sources » The Landing Place Survey, 1990 - 1993, DOF ' :
Tablez 3. 14 Number ofRegnslered Elshmg Boats in Thaﬂand 1981-1993
L Unit : Boat -
1985 1986 ‘1987 . 1988 1989' 1990 © 1991 . 1892 1993 °
Jotal 15,068 15,016 16,054 15,550 20,979 21,5647 18,170 16,820 18,146
GulfofThalland 13,701 13,628 13,875 13265_. 581 15 323 13 989 15141
‘AndamanSea 2267 2288 2,179 2,285 ) i 2831" 3,005
S e e e S e S e ey
Phangnga 540 _' £60 313 297 282 468
Phuket 261 2338 269 259 484 440 383 393 507
Krabi 352 280 - 289 259 258 238 - 93 231 185
Trang 586 ‘608 581 603 793 761 698 657 694
Satun 382 442 - 524 552 1,233 1,289 813 801

Soumes Fishing Vesseis Statistics, 1985-1993 DOF
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“Table 2.3.15  Number of Registered Fishing Boats by Capacity in the Andaman Sea
e Unit : Boat
- Trawt Pursée seine
1990 1591 1892 1993 1990 1991 1992 1993

g - : g e T
14-18m 103 114 103 85 7 13 1! 15
18-25m 92 34 74 74 33 39 44 4
i 1 2 1 0 0 0 1
Total 298 156 © 186 168 55 60 61 58
Phang-nga
Teidm 7
. 14-18m o2
1 18-25m 1
>25m
.~ Total C 20
L T
T
" 14-18m 126 104 126 120 7 1
18-25m - 88 76 128 102 42 33
>25m 2 T 2 2 2 1
- Total 243 190 273 239 54 43

Mo oo o
Ao WO
WO oW
DO - o
Toonw

=N-N--R-H
5
o

. Krel

S T T I
~14-18m ' 7 0 -0 -0 0
. 18-26m Cit 1 1 0
>25m 0 1.0 - ' 0 0
“Jotal 58 0 34 13 11 1 0
<14 m 89 g2 75 s TR TS T g
"14-18m 205 182 175 141 5 7 -3 1
18:25m 320 316. - 325 . 301" 18 22 20 20
>25m . 8 8 . 7.7 0 0 1 0
Total’ . 633 508 . 582 506 .21 28 . 24 21
<4 m 320 . 204 488 Tiy0 TTaUTTRTTYY 2
14-18m 131 94 87 78 14 -8 15 18
i18-25m 126 . 74 79 78 48 - 32 .61 65
>25m . .8 3.3 2 S T SR | IR N
Total -~~~ 582°. 375 357 328 . 65 43 77 88
Sources : Thai Fishing Vesseles Statistics 1580 - 1993, DOF ‘
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Table 2.4.1 Fish Landing and Marketing Volume in FMO Fishing Port and Market in

1993, 1994, 1995 _
‘Unit: tonslyear

" Fish Markets and Fishing Ports 1953 1994 1995
Ranong £6,776 35,403 59,913
Hua Hin ' 14,348 16,217 18,110

" Surat Thani . 3082 . 2719 - 1,579
Patiani 159,529 205,942 211315
Saton 6,588 T 6,944 12,525

. Phuket _ 29,811 " 25,350 124,658

- Chumphon 32,837 . 32540 31,403
Nakorn Sri Thammaral . . 11,485 34476 . 34,580 -

* Fishing Porl Total ' 314,466 . 359,591 393,983 -

" ‘Samul Prakarn Fish Market . ' 138,747 * 176,391 162,852 -
Samul Sakhon Fish Market 219,106 : 225,092 226,474

. Bangkok Fish Market ' 140,074 ' 150,440 ' 147,509

- Fish Market Total 497,927 551,623 - 536,835

" Bource: Statistics of Fish Markets and Fishing Port, FMO

Table 2. 4 2 Shar:, of Fresh F ish Volume Transported to Bangkok FlSh Market on Land

from 1991 to 1995 S o : :
o : Uni_t: %

. Provinces ' o 1991 1982 0 1993 . 1994 1995 -
© Trad | : 13.92 - 13.75 11.54 13.70 1237 .
" Chanthaburi : o 858 CL 770 6,71 . 574 - 490
- Chonburi . o210 0 2,49 - 2.84 2.55 Co2a7
"~ Raydng : ) 313 207 - 216 . 1.96 -1.04
.. .Sub Total : St 2113 26.01 - 23.25 . . 23.95 20.48
: Samut Prakan - . 589 532 . 5142 - 503 5.13
Samut Sakhon 539 7.31 8.48 7737 0 9.2
Samut Songkrarn 485 - . 503 508 700 1253
Sub Total - 1883 - 11.66 19.58 - 19.60 | 26.87-
. Phnelchabun . 158 183 - 238 231 1.78
- Prachuab Khirikhan - 1.9 8§95 - 1357 12.36 9.41
Chumphon - . 1630 1722 1350 13.26 11.08
Surat Thani i _ 224 2.16 3.50 393 3.12
Nakorn Sti Thammarat 21 .202 1.65 1.73 - 1.59
Songkhla : 2.98 1.28 1.48 . - 202 2.13
Pattani ) : 0.80 0.36 . 0268 - 033 029 -
Sub Total ) . 372 .33.82 '36.34 35,94 29.40
- Salun : : o " 1L13 2.36 126 . 1856 269
COKrabi o ‘ 007 . 004 - . Q00 000 0.07 :
" Phuket . C .02 - 1.05 - 138 - 247 -.1.68
- Trang o _ © 351 . 447 470 . 503 569
" ‘Ranong N © 1377 1465 0 1245 852 . 1148
‘SubTolal . - ) © 1850 2227 . 1947 C 1888 . ‘2116
- Other Provinces : 0.04 0.24 136 - . - 1.43 1.64
Totat : 100.00 100.00 - - 100.00 100.00 100.00

‘Source: Statistics of Fish Matkets and Fishing Poit, FMO
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¥ 3. INITIAL ENVIRONMENTAL EXAMINATION (IEE) ‘AND snnii
SCREENING

3.1. Infroduction

This scction presents the initial environmental evaluation and screening of the
project, with the main objeclive being to identify the preferred site for the Fisheries
Complex, based on biophysical and socio-economic environmental criteria and to sct
out, in broad terms, the scope of the FIA.. The preferred site, selected on the
basis of engincering, fisherics demand, financial, economic as well as cnvironmental
criteria, would then be subject to a full-scale environmental assessment and !hc
praduction of a complete environmental impacts statement, L

‘Given that the Thai government has indicated, under Notification No. 2 (B.E. ?S%) : |

- Aug. 24, 1993, that ports projects with a capacity for ships >500 toancs, which =

would include this project, must complete an EIA, the IEE by definition is not

required. However, the study team has completed an” IEE which goes beyond its

i ' normal definition in that the study includes a screening exercise to select a

’ -preferred site, knowing that the EIA will be required. This work is, ihercforc,
“termed 1BE and Site Screening.

32, Description of the Proposed Pr Q](’Ct

" In its 8th National Devclopment Plan, the ‘Government of Thalland { (301) has
indicated the urgent need to establish industrial and economic’ ‘centres in soulhem
" Thailand. * They have focused on the tourism and fisheries sectors. The plan
~ ' identifies the need for a modern fishing port, located on the Andaman Sea coast, able
~ to attract Thai and foreign fishing vessels by providing superior fish processing
. facilities, ship servicing, land and air Iransportauon links = as well as a Rest and-
: Recuperauon facility forcrews ' :

~This project, (o plan des;gn and conslruct A ‘Fisheries Complex (PC) was
conceived to meet that objective.

_ . In terms of maximum capacity; it will have'to handle the'full volume of both the
}; © . Thai nearshore flcet and-foreign ( Taiwanese, Korcan, Chinése and Japancse) deep
B ' sea fishing fleets wanting to process their Andaman Sea and Indian Ocean catches.

Some key operating features of the FC which could have significant impacts on the
environment would be: '

* fish processiﬁg facility for cleaining, frécrzing'and shippillg ;
i shrimp protcésing {¢ooking) R

¢ fish processing waste teeatment | _
~» ship waste (including bil;_ge and sewage) 'cdﬂeétion

* ship refuelling | B '

* ship servicing

* access road construciion and operation

3-1



3.3. Proposcd Port Sites and Existing Environmental Conditions

)

In 1995, the Government of Thailand idem_iﬁ'ed five possible sites for a  fisherics
complex on the Andaman Sea coast. Brief description of each site follows;
focusing on the biophysical and social environmental settings.

Ban Bang Raet (Palian River), Trang Province ( Site No.1)

The Palien River site is localed at the mouth of the Palien River as is empties into

 the highly productive Trang-Palien River estuary, some 12km south of the Kantang
Port in Trang provincc The site is situated in a mangrove forest, within a

mangrove &servailon arca, The nearest village to the site is Palian, with a road
coming 1o within 1km of the site. - Most of the area between the end of the road and
the proposed complex’s location is covered in mangrove forest.

The bio-physical environment has a good biodiversity including a very productive,
estuarine area, as well as a healthy mangrove forest with a full complement of
wildlife, primarily birds, herptiles and invertebrates.

Water quality in the estuary and near the site is excellent, with very minimal
anthropogenic impact. From the sea the mangrove forest appears to have been
minimally ¢xploited since the cutling of the second growth was restricted some
years ago. In fact this area has one of the largest continuous mangrove stands in
Thailand o : ' 1

The cs.lu'ar_'y is extremely shallow, extending for many kilometres into the Andaman -

Sea, and as such has rich seagrass beds, dugong colonies as well as dolphins,

Natural shnmp and clam production is very good, albeit heavily cxplmled by

artisanal fishers. Fish traps and nets were observed in many locations throughout

. the estuary. Ovcrall this cstuary is a highly productive nursery area for many of the
-fishes | important to the reglonal Thai mshorc flshery

- Kantan g’I‘own about 14 kin. to the noy th and on the Trang Rwer, isa seaport and as
_ stich ‘a channel for smalt' to medium ' sized vessels is maintained along the West
- shoreline of the Trang River Channel as it winds it way to the open Andaman Sea.

This channel is malnlamed through contmuous dredging operations.

Power water: and’ scwage treafment facnllues for this site would have to be
developed. "Power is ava;lablc from Kantang. A major road construclion would
have to take place o permit an efficient and fast land-link to the mtematmnal
gateways at Trang and Hat Yai airport.

- The livelihood of the local populalion revolves around the sca and some land-based
agriculture, plus the service indusiry to the flshmg and frlght fleet docking at

Kantang. The nearest village of Ban Bang Raet is an artisanal fishing wllage
fully dependent on the coastal resources for its livelihood, The people do practice

some subsnstence agncullure prlmanly for home and village consumption.

! Thailand classifies its mangrove forest nto theee categories: conservation zone = complelely protected; Zone A
= forestry operations only permitted; Zone B = economiem developrient permitted.

32



(2} Ban Kiua Tai, Trang Province { Site No., 2)

This sile is located in the small village of Ban Klua Tai, on the West shore of the
Trang river about 4km downstrcam of Kantang Town. The area has rural
agriculture land use, with small scate rice production all around  the village. The
community is connected by gravel road to Kantang, where a new bridge, over the
Trang River, has just been constructed.  Even so the travel time o Trang is > §
hour. There are other small settlements both to the north and south of Ban Klua Tai.
Upslrcam of this proposed site are both rubber processing, charcoal manufacturing
and fishmeal produchon plants, with no poliution conlrol- or waste treatment

 facilitics. There is also an active river aggregate dredging operation ongoing © .
~upstreani o the village. ~Various commercial and industrial operations, such as

charcoal, rubber and fishmeal production are located from 15-20 km upslream '
of the village.

Generally, the land-side bio-physical environment is highly disturbed with only a
few remnants of the natural ecosystem remaining; consisting of smail nipa palm
stands and tropical rain forest, as well as small mangrove stands.  The river, at that
location is somewhat contaminated, with sewage and processing waste, with the
major constiluents being bacteriat and possible other pathogenic organisms. - Since
the waters in this area are brackish, the natural antiseptic quality of sea water is
greatly diminished. The exacl distance that the salt waler extends into the Trang.
River. has not been established. - However the recent siudy completed by
Chutonkhorn Univ. { 1993) provxdas some vseful basic ccology of the cstuary in

: gencrai and statistics on the marjcullure operations in the arca.

~The’ cconomic and cmployment base of the area is more diverse then the others in
~: Trang in that carnings come from not only fishing and fishing related activilics, but
: frOm labour in the varlous local mdusmeq and tourism aperations.

UIE the complcx is located at this site, involuntary reselllement : ‘will be necessary

causing  niajor changes in traditional lifestyle which  may complclely reshape this
small village’s economy aid socaal fabric.

- :Services, other then electncal powcr ( at low voltage) are’ scvcral kllomctrcs away
“In that respecl, the ~provision of potable water and scwage treatment to the

community, as a means of compensation for having to relocate some - of the homes,
may be of benefit to the citizens. :
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3)

Pak Meng, Trang Prevince ( Site No.3)

This site is located  some 45 km NW  of Trang City in a newly designated national
park, which encompasses a considerable amount of the coastal zone of Trang
Province. Although not precisely established, the complex would be located at the
northern end of  the 5 km long Pak Meng beach.  Pak Meng village is surrounded
to the North and East by second growth mangrove forest and to the South by cleared
agricultural lands, including shrimp ponds and rice.  This site, as with Krabi, has a
rich bio-diversity, including scagrass beds located South of the village with ils centre

al Longitude 99° 21’E and Latitude 7° 23’N. Total arca where scagrass may exist
~ would include a large arca cxtending from Long.99° 25°E to 99° 20°E to the South

along the Pak Meng coastal arca. In a general survey of 25 known seagrass beds

~ (Chansang and Poovachuanon, 1994), on the Andaman Sea coast, fhis area was the
- largest (6.4 km?®) bul had a coverage of only 54 %. Given the good water

lransparcncy, this seagrass bed is healthy and vigorous. Although iot confirmed, it

~ is highly likely that dugong colonies exist in the area associated with the seagrass.

Coral reefs are located along the islands, such as Koa Muk  which are located about
5 km south of Pak Meng beach, severat kilometres from shore.

Aroung Pak Meng village, the presence of scagrass and dugon is not clearly

" understood, nor is the function of Pak Mcng Bay, located just Northwest of the

village centre. The area, in gcneraliy, can be considered an important habitat for -

'shnrnp_and_ fish production and recently has been 1denl|flcd as good dugorig habitat.
" Water qualily in the arca, including Pak Meng village appears to be very good, with

very little: contamination  or garbage deposition observed. Water transparency,
about 3.8m (bascd on measurements taken by the Phuket Marine Biological Center)
is good and indicates an optimal environment for seagrass - produchon and general

~ marine- ferlilily. ~ Aside from the mangrove foresl, most natural vegetation and

wildlife in the area has been significantly disturbed. ~ For example the coastline
along Pak Meng beach has been colonised by casurina pine, a tree species nalive o

- Ausiralia and the area to the South of Pak Meng village has® been’ cleared of
© mangroves for shnmp farming.

Othér then the 1994 general’ canymg capacnty study (O}‘PP 1994) no lhorough
ccological survey of this site has ever been completed ( at least nothing we were able
to find during the Feb. 1996 field visit), yel a great deal of accumulated local
knowledge exisls, but has never been documented.

Waters in this area are very _shal!bw with maximum 4m depth available only some’
500m . offshore. - Ocean going fishing vessels will nced:a minimum 7m draft,

‘requiring cither a very long causeway/pier or ~ exlensive dredging both to conslruct
‘the channel and to maintain it; * Furthermore, since the site is at the upper end of a

large - sand beach, nearshore drift must remain undistutbed as natural coastal
sediment dcpos:llon and removal pauems must be maintained in order to avoid the

~ loss or filling in of the beach.

‘The proposed site is located in a subsxs!ence agricullural  and smalt-scale tourism
- land’ use area; with no industrial or commercial enterprises in the vicinity.
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Pak Meng, the village closest to the proposed site, is a small artisanal fishing
communily, participaling in the local resource management enipowerment program
being implemented by Yatfon, a provincial NGO. Since the Yatfon program
began, the artisanat fishery has thrived under a program which encourages the local
communily to manage their natural resources,  helping to re-cstablish traditional
means of earning a living through the provision of information and resource
management methodology.

A small pier acling as a tourist jumping-off point for a number of offshore islands,
brings additional revenues 1o this smalfl community, during the tourist season from

" December through March.

The sitc has a number of small access roads linking it to the paved secondary road
No. 4162. leading to the larger regional road No. 4046., the dirccl connection to
Trang City. Beyond Pak Meng village, no other seltlements exist. Si Kao, located
about 4 km inland and north of Pak Meng js the nearest larger village at the junclion
of Roads No. 4046 (now under reconstruction) and No. 4162..

Infrastructure at this site is minimal in that power (of a capacity needed by the

fishing complex), water and wasle management services do not exist. ~ The

construction of various tourist facilitics along Pak Meng Beach, now under way may
bring these services to within a fcw hundred meters of the possible location of lhc ‘
complex access point. '

Ban Khao Thong Tai, Krabi Province ( Site No. 4)

‘About 30 km NW of Krabi Town"thé site is located directly on Phang Nga Bay, a

sparsely populated shallow bay, - The relatively new paved two-lane local road
passes directly along the shore of the site and acls a as'a kind of seawall. The -
land use in the arca is ¢ssential agricullure and fishing with about 10 semi-permancnt

© trap nels being operated jus! off shore by sevc.ral !ocal fannlm hvmg in Ban Khao _
‘Thong Tai, 1.5 km inland. : :

: "I‘he_, bio-physical environment, aside from lh,c‘ intrusion by the fishing operations,

is pristine, with a small stand of first growth mangrove trecs, some reaching heights
of over 30m, scaltered along the coastal mudflats. Visually this arca is spectacular,
with the skyline being broken up only by the limestone karst islands scaltered around
the offshore area.

The waters in the arca arc very shallow reaching a depth of only a few meters even
500m from shore.  Seagrass beds are reported to be scaltered throughout the arca.
The Krabi DOF official reported confirmed sighlings'of dugong in the area.

To reach deep water one has to extend more than oiie km into the bay and then the
route to the open walers, in the often hazy waters with many small 1slands and rccf
formations, is comphca!cd and potentially dangerous. : :
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- Broadly, this area has a rich coastal bio-diversity, ranging from uvaspoiled coastal

tidal flats, to scagrass beds and coral formations in the decper waters. The soft
limestone clay geology of the area, makes the waters  naturally  somtewhat cloudy,

~ giving them a faded blue-green hue.  Artisanal fishing in the past wvsed to be

intensive and destructive, causing long termy, and in some cases, irreparable damage
to the coral habitat. However in recent times, duec to the efforts of local
organisalions, resource exploitation based on sustainable harvesting, is become the
norm, with great concern, on the part of the artisanal fishers, for the maintenance of

: hablzals

' 'Ban Tha Len located  about 2 km from the site, subsists on arlisanal fishing as well
as farming, rubber plantation labour and work in the growing number of tourist -

cslablishments. There are quite a number of similar small villages scattered around
the area, all making a living as described earlier.

““T'he proposed site has no services, (aside from a low vollage power line thal passes
“by along the road) or an adequatc road system to a transportation gateway.

~ While the immediate site around Ban Khao Thong i is not tourist(yet), the general
*area is a highly valuable tourism zone. Karabi’s tourism industry, focused almost
© exclusively on Phang Nga Bay, gcncraled about 2,000 million baht in 1992
‘(Chutalonkorn Univ., 1995). In contrast, the fishing industry, during the same period,

generated only 723 million baht. These situations would suggest that any effort to
~ compromise the tourism industry with other commercial operalrons in the Krabl_.
_coastal area needs very careful economic analysis, '

'Phuket Fishing Port ( Site No, 5)

This site is Iocated 1mmedlatcly ad_[ommg the cxlslmg Phuket commercml fishing
picrinan  industrial land use arca. . The actual site for the facnhly has been cleared

of bu:ldmgs and vegetation, thus is rcady for construction. The cleared land plus'

the surrounding second growth mangtove stand, is under the control of the Fish
Market Organisation (personal communication Pramuan Rungjai, Mgr. Phuket
Fishing Port, 02, 1996). The site is in fact on a smal] 1sland (S: Rac) along the
walerway separalmg Phuket Island from Si Rae Istand.’ o

A few meters East from the edge of the cleared properly ‘a large commermal and
residential complex exists, providing services and housing to the local labour force
as well as to a number of the fishers.

On the West side of the channel are a lé‘rgc number of actively used private fishing

jetties.  Combined with the governnient pier’s operations,  the activity in m‘uch' of :

this ‘harbour arca’ is related to flshmg

" Such hlgh densny of fishing aclivily, and a total Iack of waste management facilities,

has lcad 10 a high level of water pollution in the harbour and out into the nearshore
area of Phuket Bay. Comfaminants are mainly sewage and fish processing  wastcs

plus garbage. - Occasionally oils and other petroleum products are spilled into this

hatbour as well.  Although flushed by a relatively strong tidal current the sea floor
is probabaly quite degraded, with only pollutant resistant organisms surviving.
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A number of significant biophysical featurc exist in the study area. First 'is a
mangrove stand which fringes the East and South sides of the site and the
commercial complex, extending southward as the  eastern shoreline for the port’s:
access route to open water.  This second growth 250 Rai mangrove stand consists
chicfly of common and healthy, Avicennia sp. and Rhizophora sp. , with the two
tree specics being distributed according to the general ground salinity levels and
the soil types. ~ This mangrove stand may also host a small egret rookery.

Secondly, the chiannel required for port operations, passcs by a number of scagrass ‘_
beds, with the closest being at Ban Laemphappha (Chansang and Poovachlranon, '

1994). Although estimated to be relatively small (900 m *} this area could act as a . |

‘seed bank’ for re-establishment of the scagrass in the other locations whcrc these
beds existed historically.

" "The channel - also passes by a numb'er' of smali iSlands in Phuket Ba); (eg.

Phao Noi and Ta Phao Yai) which may have remnant fringing coral reefs, along

* their castern coast, away from the direct monsoon weéather. (Phongsuwan and

Chansang, 1992).  This means that these reefs could be direcily exposed to
increases in water turbidity due to propeller wash from ocean gomg fishing’ vessels

- plying the walers or from dredgmg operations in the channel

The emslmg channel leadmg out into Phukct Bay is only 3 m dccp, dcmgncd for
shallow draft vesscls : ‘

" In terms of the socxal and human cnvironment, the only sensilive feature is the sea
~ gypsy village on Cape Tukkae, at the entrance 1o the proposed site for the complex.

The existing housing and scrvices complex besnde the proposed new facility will

- remain although some uses may have to change, e.g., from residential to commercial,

with new residential units being, constructed further away from the noise of a large
port complex. T he labour force in the area is all ﬁshmg and fishery service seclor

: “oriented thus permitting an easy upgrade in the exlem and deplh of the labowr force
“needed (o opcrate the facnllty.

. Given' that the site alrcady has hcavy truck trafﬁc 'md must : have good powcn

supplics, the infrastructure, - in relauon to ‘other areas, is quile advanced. The
present roadway easily accepls small traffic but noi the large container units, nor is

*“there a direct connection to the Phuket baypass road or to Highway 402, the road link
10 the irport. . As well the sile presently has no water ,sewer or garbage services.

In fact potable water supply and its management are critical since supplics are
dwmd}mg and the tourism sector is gwen priority to the available supply '

3.4, Probable Environmental Effects

Basedon a prmcipally qualitative field svrvcy, the impact of the prbposed facility’
on 37 environmental faclors was assessed and a probable impact profile of cach site
was prepared. The environmental factors were grouped as being either: natural .
environmenl or social environment relatcd These two broad groups were further
subdivided into the following areas: R - .

? At the lime of this i3 E, the exact Jocation or the capacity and complete range of functions of the complex was
not defincd. As such the full range and extent of probable impacts could not be determined.
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 Treatment facilities will have to be consiructed and then maintained on a continuous
‘basis.. In any event 1he risk of water pollutmn is very high.

Natural Environment -

* ccosystems degradation

* soil and erosion

* hydrology and water quality

* air, noise and odor

- Social Environment -

*  SOCIO-6Cconomics
+ institutional and local customs

* culture and landscape

* In the following sub-section we claborate on this assessmenl.

General Impacts

- Three potential impacts Cou’td affecl the proposed site no maller where the complex

is located.

Over-¢ 5gloalang|

Whenever now technology or facilities are m!roduced into a fishery and lhey can
provide quicker and larger profits, in this case coming from higher quahly products,
more rapid transport 1o market and therefore quicker payment, there is a tendency to

increase catch through further capitalisation.” Concomitant with this issuc could the

- growth of the flcet, albeit illegal, through fishers entering on hearing that better
~ profits are to be made.  Such activites lead to added pressute (often excessive) on

* the fish stocks. These factors must be carefully considered and may well reqmrc a
- new cnforcemem policy and strict conlrols : :

: Dcstablhsahon 0[10 m gm_y and commumw cohcsnon

. The second lmpaCI ‘and to some extend related to the first is lhe mduced changcs to
- any local attisanal fishery and cornmunity if such a facility is built ncarby. The -

employment, incone and community stability could change drastically and careful
analysis and planning of such an eventuality will have to be at any of the proposed
locations.

Waler anlamlnatlon

The FC will generate al least four waste  streams; each requiring specialised
handling, and treatment ( fish processing waste, bilge , sewage and solid waste) .

3-8



3.4.2.
(D

e

Probable Impacts on Specific Sites
Ban Bang Ract (Palian Rivei'}, Trang Provirce ( Site No.1)

Ecosystemn Impacts

River. The development of this site would require the clearing of many rai of
mangrove forest, and with it important coastal mangrove habitat, - If a fishing
complex were located at this site, it could mean the end of the conlinuos coastal
mangrove forest in this area, and surcly severely reduce the mangrove stand in the
conslruction arca for both the facitity and its land-link to an international gateway.

This site is located in a mangrove ‘conservation’ arca near the mouth of the Palicn

* The action of clearing the large area of mangroves could cftcct the local cco!oglcal_ R |

balance and reduce the productivity of the area, :

The necd for extensive construction and: mainicnance dredgmg for thn,c to four
kilometres scaward, could have serious consequences for the scagrass beds and © the
dugong and their habitat. - 5 '

Hydrology and Watcr Quality

*The Palian river site is far enough downstrcam from Kanl'mg port-and far cnough

away from Plain town that the water qualily is good, thus any changes would be felt
nnmedlatcly locally. Chronic contamination of the waters by untreated wastes could
have serious consequences for the lidal flats ‘and in turn dc_stablllse the estuarine

 biomass producllon cycle

The h)drological proccsses in tc]atlon to dredging and waler- bascd structures and
the operations of the facility as it rclated to waste managcmem musl be’ carefully
assessed and mmgallon measures set in place,

Alr, Nmse and _Odor

‘Ait ualtl)(

Local air quality s would bc affecled by grcally increased vessel traffic. 'Thé fact that

large numbcrs of vessels move through the Trang | Rwer channel and would reduce

the visual lmpact of the project
Nmsc

As with the air polluuon the local noise unv:ronment with lcvels significantly
below the internationally acceptable 55 dBA® - annoyaace level (for urban outdoor
living area), would degrade sngmflcamly but this woutd probably be amchoraled by
the alrcady * nmsy conditions in the Trang River channel, with the large fishing and

- transpori fleet ‘noving in and out of Kanlang. A more impottant impact would be
~onthe land side, with the new roadway and transporl lrafflc gencraung noise lcvcls

far above background oondmons

3 Generally noise levels above 55 dBA are considered undesirable, particulary in previously quiet arca. It is
extimated that background noise levels in this area are 35- 40 dBA. The introduction of new and chronic noise in
such area can Jead to very significant quatily of life changes thus nceding careful analysis,
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Odor

~ Odor is not expected to be a problem in the immediate area of the site as the fish

processing wastes would likcly be trucked to the existing fishmeal plant in
Kantang; where the present odor problem is at a critical level,

Sacio-Economic Impacts

If this site is chosen, the socio-economic impacts will have to be investigated very
carefully. In-migration of workers may put pressure on the minimal scrvices in the
village of Ban Bang Raet. - The new employment opportunily will tend to draw
people away from the less well paying traditional work. The complex with ils long
dredged channel and greatly increased large vessel " traffic, 'may reduce the
traditional fishing ground and force a change in the base of the economic activity.

Withoul treatment and enforcement of slandards, unireated waste discharges could
result in a significant rise in sewage related health and sanitary issues for the local

-community and poténtially affect the markctablhly of the local arlisanal fish catches

of tainting occurs:

.Inslntutmnal and local customs impacls

'As with the Krabi and Pak Meng sites, thete is a concern at this location thal the new

- complex may force a reassessment of the cxisling resource management approach

a,

‘which encourages local people to manage their resources, and return to the more
" centralised approach which, while more casily managed, has a high risk of allowmg :

the cycle of résource degradation ang economic losses to refurn.

Cultural and landscape related impacts

The aesthelic value and visual intrusion by the complex will be sngmﬁcanl The

clearing of large stands of mangroves, coupled with a massive dredge spoils disposal

and finally the complex itself will, for every, change lhc qualily of lifc in Palien as

well as along the new roadway linking the complex to the mtcmalxonal gateway in

Trang.  Sensitive plannmg of the construction and opcratlon of the fac:hly will bc :
. keyto avo;dmg chronlc prob!cms

@

Ban Klua Tai, T rang Provmce { Site No 2)
Ecosystem Impacts

In tcrms of sensitive ecosystems aﬂccted this sile presents minimal problems, as it
is in a village arca, consisting of a large cleared areas where small scale rice and crop
far'nling is pracliced. There are no mangroves (0 speak of and offshore the sea and

river have been extensively: dlsturbcd given that the waters are the main shipping :

channel to Kantang harbour

. llydnology and Watel Quality Impac!s

s “This site is on the main shlppmg channel, lherefore lhe hydrology and water-
~quality have alréady been affected.  Nevertheless waste treatment will have to be

- wgorously 1mplcmenled since the downstream fishery will no doubt suffer from a

largc increasc in organic nutrients and other wastes. The discharge of untreated

~‘service wastes” such as bilge, waste oils and sewage from the large vessels into the
“¢cstuary could lead to a significant degradation to the for the natural ecosystem
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Air, Noise and Odor Impacts
Air Qualily and Noisc

Air quality and noise levels are already clevated given that the site is on the Kantang
hatbour shipping channel.  The vessel traffic associated with the new complex will
degrade the existing conditions by scveral orders of magnitude, thus requiring some
assessment of and possible adjusiment to the operating procedures of the complex.,

Odor

As wilh the Palian site the issuc of odor will be minimal since the fish meal
production { utilising the fish processing wastes) will be donc at lhe cxlshng planl(s)
in Kantang. : - :

Socto-economic Iinpacts

The location of the site at Ban Klua Tai, could have serious socic-economic
consequences for the village residents.  Given that the village area is already
clearcd, the logical location for the complex would in the area now used for rice
production. I essence the complex could obliterate' Ban Klua Tai, as it would
require an involuntary resettlement, severcly destabilising the community cohesion,

~the local artisanal cconomy. The project would also introduce a new and highly

volatile economic base and pit those who will stand to gain from the facility being -
focated in this village againsl those who will lose their fand, homcs and the security

*of living an area they have probably been in for gcnqrallons The village life as
- experienced by this community for generations would be permanently altered and

replaced by single industry town system, Wthh has a long hastory (around the world)

- of foslering economlc and soc;al instability,
- Institutional and Local Customs Impacts

+ There'is no qucsuon but that a complex at. this location could casily lead to a loss of

control by the local people, ovér their résources and a generally reduced fecling of

- cmpowerment “In other words the Ban Klua Tai will-no longer be- able 10 chart

their own destiny but could be totally dependenl on outside forces t6 dictate their

© o fate. Such a scenario has been shown to gcncmte many social problems and must

be avoided.

Local custonis and traditional ways could be rapidly obliterated as the v;lla,gc is
caught up in dealing with the massive pressures of relocation and finding a new
existence. Enticed by money , village leaders could make ill-advised decisions on

“behalf of the commumty further cmdulg their sense of community and sense of who

they are,

Culfural and Landscape Impfacts .

" Once a community is forced to relocatc, its cultural Identlly is severcly affected, both

in terms of the relationship to the local lands and coastal area and in terms of the
ancestral significance of the physical location of the village. - The cullural erosion
can be enormous and rapid. ' -
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The visual intrusion on the area wilt be such that the village will be replaced by the
complex and the roadway linking to Trang. Therefore once, constructed and with
the village relocated, the visual impact of the complex will not matter.  If however
the village is simply pushed to one side or the other of the complex or the complex is
buill immediately beside the village centre, the visual intrusion and aesthelic impacts
and in fact the full range of socio-cconomic cffects will be massive and such a
scenario should be  prevented under any circumstance.,

Pak Meng, Trang Province ( Site No.3) |

Ecosystem Impacls

The requirement for a long deep water access channel or converscly a tong causeway
could significantly alter the littoral drift as well as the tidal flat water and sediment

movement palters.  Conseguences of this could lead to the loss of the scagrass beds,
part of Pak Meng Beach, as well as a reduction in the fish production of these coastal
waters.

To the north and Eastof Pak Meng village is a large mangrove forest, which must
be protected. Thus the alignment for any access roads must not encroach on these

" langd or degrade the natural tidal and freshwater cycles pemnilmg this ecosystem to

remain healthy.

: ic scagrass beds, one of the largcst and producuve on ih° Andaman Sea coasl, may

have to be protecied from excessive construction and maintenance dredging turbidity
plumcs, since these will cause their dlc-off and fucl a cycle of reduced productivity.’

Scagrass beds are scarcely found in the waters fronting the Pak Meng beach and'
- there remains few confirmed dugong habital in the waters. Actual reported sightings

have only been recorded in the waters offshore the southern Chang Lang beach.
However, Pak Meng has recently been identified as a dugong habital (DOF, personal

_communication). Furthermore, the Ratchpat fisheries Collage, Iocalcd in Si Kao hdS
‘embarked on a Scagrass :cplanlmg pro;eci in the proposcd pmject area,

:_Ilydrologlcal and Water Quality lmpacts L

Hydrology

If the access channel/ causeway is not constructed with- great care and planning,

ncarshore hydrology and coastal topography will be affected, thercfore a thorough

simulation exercise will be nceded to address this poténtially large scale and
. chroni¢ impact.

Water Qua M

- As with the Krab: site, Pak Meng is rclalwely un- pollutcd thﬁs potential

contamination from untreated fish processing wasles, sewage and vessel servicing
wastes, could have dlsaslrous long term conscqucnccs for the ccology and {ourism

* value of the area,

Air, Noise and Odor

Lacking careful controls and planning, air and odor polluticn from vessel exhausls,
plus fish processing facilities, could permanently affect the tourism value of the
arca and also degrade the quality of life for local residents.

Noise from the operation of the complex must also be addressed
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Sacio-economic Impacts

Pak Meng is a small fishing village dependent on an artisanal fishery for the majority
of their livelihood, thus a fisheries complex could have an enormous impact on the -
village, not only disrupting the attisanat fishery, but also infringing the traditional
communily cohesion and quality of life. Iligher wages at the fisheries complex
may be the major influence in attracting people away from the traditional work.
Secondly, therc may very well be an in-migration of more skilled labour, taking the
positions which locals were expecting in return for the intrusion into their arca by thc

*new facility.
.. Institutions and lecal customs

- There is a genuine fear amorig the local coastal communities in the arca, that a large

fishery complex will attract other fishers, further increasing the pressure on- the

- dwindling resources. What is worse is that the small coastal communities in
- Trang Province have been working very hatd ( and with considerable success,
~ based on dala from Yatfon) to increase the coaslal productivity and to broaden their

_ economic base to as many coastal zone related products as possible, and these gains

“

a.

may be quickly lost by a loss of local controls and local instilutional organisation for

‘natural resources management and enforcement of the regulations.

Resettlement will not be a  significant issue for this site.

~ Cultoral and Landscape Impacts
Dependmg on the d331gn and its exact location, the FC could be hlghly visually 2 '

intrusive, interfering with the present natural setting and secondly , reducing the
interest in Pak Meng beach by lourist, who do not want to pay to be confronted with
a large industrial port facility in the bas'ica]ly nature otiented tourism zone.

Ban Khao Thong Tal, Kn abi vaince { Site No. 4)

‘ Ecologlcal Impacts -

Given that this site is located in an area of Phang Nga Bay that has nnmmal human
intrusion, impact on key ccosystems would be likely. Tidal ftats, scagrass beds
which funcuon as the area’s ~fish biomass production zone, could be seriously
degraded since the site would need exiensive causeway conslruclion as well as

" dredging to provide access to the ocean-going vessels,

‘Dugong habitat and their travel routes inay be’ seriously affcctcd by the dramalic .

increase in vessel trafﬁc of all types.
Since the complex w1ll also be a fuelmg and semcmg centre for the incoming

. vessels, fuel spills and fatling of waters with 0il slicks in inevitable. - In this area,

- which has essentially artisanal fishing activity such pollution could. degradc the

coastal fishery and would be highly visible and could deprcss the growmg and
eoonomlcally important tourism value of the enlirc bay '
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b.  Hydrological and Water Quality Impacts

c,

Duc to the need for extensive causcway or dredging operations, serious coastal

~ hydrological process impacts are likely, Littoral drift may be permanently altered,

changing the local fishery and possibly significantly degrading it. Waste from the
complex could have very serious consequences for the Bay, the scagrass beds, the
coral reefs as well as the aesthetic appeal of the entire area.

“ Air, Noise and Odor

“Air, noise and odor impacts will be very significant since this site is in a nearly
~_completely natural rural setting.  Odor from the operation of FC and the incvitable

fish waste processing (fishmeal) facility could seriously degrade the area for many

* ki downwind of the operation.  Air pollution will be less of a problem, but will
be very visible particularly from the large vessel (raffic and from the large increases
- in truck traffic carrying the procasscd fish products to the international transportation

gateway,

Noise will also be very significant as the complex will be in 7-days a week thus

- machinery, vessels, trucks, etc. will be creating noise continuously. At present the

area has no mechanical noise intrusion other then from the 7-8 low hotsepower
canoes used to scrvice the teap nets in the area, plus the small charcoal produclmn

~ business located in a smail mangrove sland some 1.5 km noith of the site.

Secio-econoimic Impacts

| Generally socio-economic  effects from (hns pro;cct al this site could bc najor, in
that in-migration of workers, visual intrusion and degradation of the tourism industry

as well as major visual and aesthctic intrusion could destabilise the local economy as
well as attack the traditional way of life for villages like' Si Kao,  Ban Tha Len

. and Ban Khao Tong..

Any water quality dcgradallon andfor the polluuon of the sur[acc waters with oil

films would degrade the quahty of the !ocal fxsh producls, and <zenous1y affect lhe
- small fishers. . ;

B Phuket Fishing Port ( Site No 5)

Jcosystem Iinpacts

The only ecosystem impact of any significance at this Slghl will be the removal of
the mangrove stands (zoned as category B mangrove, i.e., economic development
area) plus the further degradation of the small scagrass beds in the area,

_llydro]ogy 'md Watel Quality Impacts

'Hydrolaglcal issues will also be important as lhe complex will nced a large waler

- supply, and Phuket is experiencing a water shorlage Water quality could be further
- degraded by the large volume fish processing facility if proper waste managcmcnt '
' proccdurcs arc not put in place, '
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Air, Noise and Odor Impacts

Since the facility will include fish processing, odor will be produced and will affect
the local arca, beyond the existing localised odor zone,  Given that the complex
would be designed to attract the inlernational deep sea fleet, truck  and sea traffic
would be continuous, significantly affecting the area’s noise and air environment,
particularly along the trucking route.

Socio-Economic Impacts

The complex nray force the resettlement of people along ihe a}ighment of a new road
which will be needed to service the complex and link it to the existing Phukcl ring
road.

In terms of socio-economic impacts this location would niot pose scrious problem for

the local labour force as it would in small remote villages where shifts away from™ a
self reliant artisanal cconomy, 1o a corporate employer, . could have very serious
long term impacts.  Althaugh the labour force is large, the skills necessary to
operate such a complex would not be readily available locally and thus the project
would need to import skills such as STP operation and management or provide
training to local staff. :

Overall, this sitc is located in an industrial-commercial arca and the complex would

‘not have a major impact on the area. kn other words, it would blead in to the

existing land use, prowdcd that good SeTvices and conscientious manageuwnt were
prov:ded :

- 3.5. Tabulation of the IEE/ Site S)cn eening Process

)

Given that Thal rcgulatmns state that a project of ﬂ'I}S scale’ must havc a full LIA, the
IEE focused on the analysis and tabulation of _re_sults focusing exclusively on the
selection of a preferred site, rather then the determination of the need for an EIA.
Tablé 3.5.1 and Figures from 3.5.1to 3.5.5 present both a tabular and graphical
suminary of the assessment of the 37 environmental criteria used in the selection of a
preferred site for the fisheries complex on environmental grounds :
Ban Bang Raet (Palian I_{wer), Trang Province { Site No.1) -

This site was ranked as in Sth place as a fishery complex sile, This ranking a

‘candidale site for thc foliowmg environmental reasons:

¢ This sile is localed in a coastal mangrove forest classified as a ‘conservation’
~area, and as such the site is deemed to be very sngmﬁcant and lotally prolecied
+ This is specif’ |ed in the Mangrove Pohcy of Thailand’ s Forest Protection Act.

* The nced to dredge a 3kint access channel from the Andaman Sea to the Palian -
river mouth would lead to serious and potcntially chronic environmentat losses,
including fish habitat, overall fish production and water pollution. :

¢ the need to construct a'new access foad from the site to Palian vnliagc and
upgrade the road to Trang, the international gateway, would require involuntary
rescitlement of people and would inflict permanent changes to the local villages
in terms of very significantly increased traffic, noise and air pollution,
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Ban Ktua Tal, Trang Province ( Site No, 2)

From an ecological perspective, this site presents few obstacles in that the land was,
some years ago, cleared of all native vegetation and converted to rice ficlds and other
agricullural lands. The sea-side is now the main shipping access channel to Kantang
and as such receives regular maintenance dredging.

By contrast, the sociv-economic conscquences of a fishing complex at this location

“are potentially very serious and minimally mitigateable. Therefore, this site was

ranked 3rd as a candidate site for the fishery complex. This ranking was based on the

- following key environmental reasons.

* Even though a small village, Ban Klua Tai would be eliminated by such a large &
development,  Its 300-400 citizens would have to be resettled and in the process

losing the community social structure and their historical identity in Trang
Province.

* A major and costly road construction project (more then 10 km long)  would
have to be undertaken to upgrade and construct the road link between this village
and  Kantang and onward to Trang. As well as high costs, this work would
require taking of agricultural lands and the likely displacement of people.

Pak Meng, Trang Provmce (Site No.3)

This site was ranked 2nd as a f:shcry complex SItc ThlS rankmg was based on thc

_ following key environniental reasons:

. ths site is in a national park and as. such, park pohcres do not allow dcvelopmem :

“other then that designed to improve the park’s function.’

e Very shallow waters would require the consiruction and maintenance of a long

“and deep access channel anfor causeway, permanently changing coastal ncarshore
currents and sediment movements, which could have drastic cffects on ncarshore '

- fish ( the target of the many artlsanal fishers) dlslnbuuon and producnon

. Pak Meng beach area would bc in real danger of being fouled by accxdenlal

spills.. from a fishery complex port located at its “upstream” end: Spills are bo_und
to occur at a port of the scale being considered and where many potentially
polluting activities will have to take place on an almost continuous bases,

¢ The access channel andfar causeway would cut across seagrass beds as well as

~known dugong' travel routes, interfering with these two nationally protectcd_

environmental features, -

© -+ Pak Meng is a smal atisanal fishing village, which has rekindted the traditional

)

coastal village way of lifc and, by all accounls, is cconomicatly belter off then
before, has improved the yield from the resources they harvest, through local

management { empowerment), and would be in ‘serious jeopardy of being

: completely destabilized by the influence of this latge fishing complex.
Ban Khao Thong Tai, Krabi Prevince ( Site No. 4)

" This site was ranked in 5th place as a fishery complex site. This ranking was based

on the following key environmental reasans.
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© Phuket is considered the best location for lhc ﬁshery complex for voth bio- phys;cal

‘The massive dredging andfor causeway- construction reeded to obtain the

-necessary 7m depth for ocean going fishing vessels, coupled wilh the required

long territ maintenance dredging, would irreparably degrade this arca

Both seagrass bed and dugong are present in this area and any permancnt
disturbance, such as from a fishing port, would most certainly extirpate the
dugong.

With the quite extensive large vessel traffic moving in and out of Phang Nga Bay,
kaown for its dangerous reefs and shallow waters, accidents are bound to happen
and thus the risk of severe degradation of the exceplionally clean natural

-+ ecosystem and the cconomically robust, and growing, tourism indusiry from oil
- spills, bilge discharges and scwage/garbage dumping  is to great to permit

industrial development at this site is in the heart of Phang Nga Bay.

In 1992 the tourism in_duSliy in Krabi Province equalled aboul 20% of the total

provincial income or 2,000 million baht, The “ripple effect” through housing

and commercial developments has added a further . 50% to the province’s
tourism related income. -These numbers are too large to risk when compared
with the provincial fishing industry, ‘which ;, in 1992 generatcd about 732
million babt in revenues or < 1/3 of that the’ tourism mduslry '

Plizket Fishing Port ( Site No. 3)

'ﬂld SOCI0-COROMIC reasons.

Ecologically and from a waler qualuy, air, noise and odor pcrspccuve, lhe arca D

has been extensively disturbed and- dredged.  The development of a fishery
complex woutd only help to clean up the arca, provxdmg wasle treatment and
proper handling of calch reducmg lhe sponlagc rate and i mcrcasmg profits to the
fishermen, ‘ '

~+ The West and South sides of the arca wh'erc'c:ons!ru'clion would take place are
“presently covercd by a category B mangrove forest. This forest is. u'nder'lhe_

control  of the Phuket fishing Port and is such, clearing of this arca is not
restricted. In fact, it is our understanding that the provincial forestry depar!ment
has given approval for this clearing to take place.

‘There appear 1o be no significant negative socio-economic impacts other then

from the access road construction which will require some property taking along
the alignment linking it to the Phuket Ring-Road as well as possible econimic
losses for those people who presenlly derive income from the local mangrove

¢ forest.

3.6, C‘onclusmns

Based on the evaluation of 37 envnronmenlal cnlena al ftve possible snles for lhc=
fishery complex, Phukel is cleasly the first choice on environmental grounds. -

distani second choice would be Pak Meng, Trang Province, foltowed by Ban Klu’ai
Tai, Bab Bang Ract and finally the Ban Khao Thong Tai in Krabi Province. -

Under the existing Environmental Qualily Act Sections 46 and 51, the Notification

of the Ministcy of Science Technology and Environmental , Aug. 24th, 2535, this
project must have a full EIA completed.
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Table 3.5.1 Bvaluation scores for 38 environmental factors used in assessing relative probable impact of sighting

of fisherics complex at 5 alicenative locations on the Andamon Sea coaastling of Southern Thailand.

Envitonmental Faciors

{rang -Palien  |Trang -Trang R.;

River

Ban Klua Tai

Meng

Trang -Pak

Krabi - Ban
Tha Len

Fhuket Fishing
Pier

Degradation of landbased-vegetation community

4 .

2

Introduction of exctic flora andfor fauna

“n

2

Degradation of biological diversity

- |Pich itock degradation

Degradation of tidal flats

w

Degradation of scagrass beds

ol | W]

Clearing of mangrove forosts

S

[N

L T B S B T S T B o B P

Degradation of coral reef system

ot

Degradation of nearshore seabed ( be nth)c
production acea)

e wlajan|w|lalwlin

.| W Wi~ w ] W

Sotl erosion

s

[y

Encroach ment on gensitive habitat, e g, augong

-

Changes in groundwater h}‘dro'lcgy (needed
water)

Hydrological changes due to n*oduﬁcanon o!’
coastal topogeaphy

Modification of wave trains and sediment
imovement

[\Water contamination by sew age fish proceesmg,
bilge w a~le clhe.. :

Eulrophlcatlon ;

Offensive odor poliution

Noise and vibration

Visible air pollution duc to large tanker teaffic’

Pla nnad rexcnlcment

——

[nvoluntary resettlement

-

il jawvion|[a|w]w

Substantial changes in way of life

—

—

Conflict between benchiciariés and no
beneficiaries of project

Increases in {and transportatinn { access roads)

[r-migration

Change in popu! atidn composmon relative to .
tatwur foree

wluw|loaloalmliwiw[vw|jlvwjiwia|lw|lwiw vl

™o | e -

Changes in base of econg mic act ivity

——

involuntary occupational change

wla |~

claiwlivlalwlwiwinw|wlurwlielalalv|al

P

Incceases in ingome disparity

p—

—

T

L‘-!\:anges in social and institutional st racture

Waste and excrement relatécl hﬂalt'h debradaiion

Infnngemem on andfor reduced resource mgl
empm\ erment

Changes in hx‘toncal cuitoms and fishing rights

lmpanrmenl and/or demolition of historic
renaing and cul{ural agsets

fmpairment to aesthetic value ofarea

Wl o]~ s

hlda L fOn |0

Visual intrusion

W lwijoalw | wlulalwioalw|vlies|viwlelwlbidlvjelvale|vwiv]|w|v|w v

=2}

wiw|ialw|lw w!lw

W | e | B BB B W

Note: Scotes are based on qualitative obscovalions inade during an 8-day field visit to all sites in Feb. 1996.
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Figure 3.5.1 Results of the eavironmental ficld evaluation of a fisheries complex site on the Patian River estuary,
Trang Province .
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Figure 3.5.2 Results of environmental ficld evaluation of a fisherics com:p!cx site at Ban Klua Tai in Trang province ﬁ
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Figure 3.5.4 Results of ¢nvironmental ficld evaluation of the Ban Tha Len site in Krabi province
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4. SELECTION OF PROJECT SITE
4.1. Pr oposed Project Site

The Terms of Reference (TOR) for the Project are prepared by JICA on the ba‘;ls of
Scope of Work on August 10th, 1995. In the present stage TOR calls for
identification of the project site through establishment of selection criteria, review of
proposcd sites, etc. : :

As stated in the Preliminary Study Report (in Japanesa), five locations in three
provinces are proposed by DOF as follows: o

(1) Right bank of Palian River { Ban Pon Khiam) in Tmng o
(2) Right bank of Mac Nam Trang (Ban Na Klua Tai) in ’E‘rang
(3) Pak Mcng in Trang
{4) Ban Khao Thong in Krabi
- {5) Fishing Port in Phuket
The proposed location in Krabi Provmcc at the beginning of the study is changed to

~the Ban Khao Thong from Laem Hang Nak for being kcpl away from the Royal

Coltage area.

‘In addition to ihe proposed iocalu)ns, seven locations as hsled below were:
recommended for the team’s undcrstandmg on the fishery ac{wmes on the Andaman
“Sea coast. : o

(6) Ranong |
(7) Kuraburi
* (8) Takua Pa
(9) Tapu Lamu
" (10) Thai Muang
() Langu
'(12) Satun

The Team made reconnaissance of the twelve locations as above and reviewed the

* situation at each location from: wewpomls of flshcry, social cconomy, and
* engineering. :

Through discussion wuh DOF on Ihe basis of resulls of the rcconnalssance, it is
* confirmed that DOF is desirous of eslabhshmg new fi shery complex in a province
~of Phuket, Krabi and Trang and of excluding provinces of Ranong, Phangnga aml

Satun for the project site because of the government policies, -

The study, therefore, focuses on the five locations from (1) to (5) forsclection of the
project site and will clarify the characteristics at each location for identification of
the project site.
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2. Criferia for its Sclection

U]

The most desirable project site witl be identified from the proposed five locations, as

- discussed in the previous section.

For selecting the project site the study iﬁ_ this stage aims at finding facts for fishery
scelor, collecling information for fishing port planning and cxamining the

-environmental conditions at the proposcd locations. As stated in the sub-section
- 2.2.2 “Fisherics Development Plan”, DOF sets the target to develop fishing grounds

in the Andaman Sea and Indian Ocean. It is understood that the Fishery Complex
Project will be formulated to meet the objective.  The fundamental concept of the

Hishery complex is conceived to be promotion of the fishing activities by:

¢ Thai nearshore boats in the Andaman Sea, and

*  Decp-sea fishing: vessels from Thailand to be newly purchased plus lorclgn
countrics in the Andaman Sea and [ndian Ocean.

‘The concept is expected to cover the ideal scale of facilities for ﬂshencs mduslry -
“such as fish processing and anncxed facilities. -

In examining the locations on the basis of criteria, the project concept mcnhoncd as
above will be employed.

‘The criteria for selecling the ])TO_ICCI sile are proposed on the basis of ihc aspects
* from planmng and engincering, and the aspects from fishery and environment at -
~ cach tocation, The followmgs are description on lhe outlines of the each cnlcnon for
-~ the said purpose. : :

Planning Aspccls

1) Avea for flexible layout ofnecessmy facitities

In planning a new ﬂshcry complex, wide area an(l its extension will bc rcqmred to

- accommaodate a large number of fishing vessels and lo provide cold storage facililics,
- processing planls ctc. The niaster plan is subject to change with correspending

futire cconomic and fishcries changes and the site will require flexibility against

~ modification of the ¢stablished plan, even in any cases of expansmn or reduction. It

~ . is important that development area be sccured with minimizing ~any restrictions, to

- ‘meet the social and cconomical demands to the development. The proposed

locations are to be evaluated from the above viewpoint for lhe goal,

- 2) Safe Manoeun 'ing of Fishing Vcsscls

- For preventing shipwreck, a flshmg porl should equip a sufﬁcncnl widlh and depth of

access channels and basins with a navigation system. The standards for design of

fishing port Aacilities and the guideline for plarining of fishing porls in-Japan - |
,cmphasizc' the safe manoeuvring :and specily the required dimensions for the

purpose. The guideline presents that width of a channel for double cartiage requires
five or six times of design ship’s width. = Area of a basin for self-turaing requires a
circle area of three times of ship’s LOA. Area of the latter facility can be reduced to

“two times of the LOA with towing by tug boats.
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As mentioned in the head of this sub-scction, the fishery complex will accommodate
decp-sca fishing vessels. Purse seiners will be employed for the fishing and the ships
are likely to be a max. size as aboul 70 m in LOA, 12 m in width and 7 m in full’
draft, '

If the fishing vessels are accommeodated, efficient width of a channel will require 60
m and efficient diameter of turning basin will nced 210 m and 140 m for self-turning
and towed-turning respectively.

3} Functional layout of the facilities

This aspect is to evaluate the proposed locations from a viewpoint of possibility to .
layout facilities for the fishery complex with well functioning. Wharves and basins:
will be located, considering required functions as landing system, flow of landed

fish, etc. Facilities as cold rooms, ice-making plants, processing plants, etc. will be
provided to meet flow of landed fish and other ‘requirements. The plane
configuration of given land at cach proposed location will be evaluated from this

‘criterion.

4) Ulilities (Flcclucuy, Watel Supply, Sewerage )}

a.

Easy to Supplying Water for Processing and Cleaning I lsh Landmg lace

Large volume of the fresh water will be required for fish landing wharf,:handling ‘

- place, auction place and processing plants. The average of water required by the
- fishing port is estimated between 5 and 10 times of the volume of the fish landing.
' Latger volume of water for handling small fish is needed than: big size fish. In
- parlicularly, Surimi processing plants are required high qualny watcr of about 15 to
+ 20 times of the volume of raw, matenal fishes.

" For cleanmg placcs of Iandmg 'md handlmg fish. filtered sea water can be us;d but

processmg factories always requirc fresh clean water..

. Completed or Available to Supply of Electricity.

It can be cstimated that the fishing porl facilities shall consume’ largc volume of
electricily by rcfngcrallon machmcry and 1Ilummahon for landmg fish at the nlght
time. :

) Engincel ing Aspccts

D

Land reclamation

Reclamation lo create land for facilitics of the complex will be basically required
more or less at any: proposed locations. As no information underground soil is

 available, characieristic surface soil at other locations will be referred for ranking the
* ‘proposed locations. Minimum information: will. be given: on difference of soil
“characleristics between  mangrove forést arca and sand beach or ngid river banks,

Soit in the mangrove forest area, for cxample is very loose which wnll causc SCrious

“setllement when reclaimed.

Bathymetric feature on waler depth and seabcd gradient 'Will inﬂucncc reclamation
volume. Scales of fishing port facilities at the locations facing the rivers should be
minimised not to interrupt river flows.

4-3



2) Marine conditions (Waves)

3)

An ideal basin of a fishing port is to be shellcred from wavc action and almost

fishing posts on the coast of Andaman Sea arc located in the rivers where they are

free from waves. But approach channels of some fishing ports are exposed and arc
maintained with annual dredging. When new fishing complex  is extended to
offshore, provision of breakwaters will be required to shelter the basin and channel
The proposed locations are ranked by this criterion.

Maintenance of channels and mooring basin (Siltation)

As deseribed in section 3.4, channels of all the existing fishing ports are dredged to
maintain the nccessary depth and volume of 200,000 or 300,000 m® is annually

dredged. The new fishery complex will provide a decper channel and basin for deep- .
- sea fishing fleet and larger volume of seabed material will be dredged. The volume

will vary with natural conditions at the proposed locations and will be ranked
referring (o the dredging records. This cntenon is for evaluation of maintenance
works.

(3) Fishery Aspects -

) Numbcl of ex:stmg fishing boats and fish agents

" As mentioned in “2.3.6.(1)7, it s expccled that a new' flshmg port - will
accommodate a part of fishing fleet in a province where a new fishing port will be
located ‘and © some number of fishing boals from the Gulf of Thailand being -

operated in Andaman Sea. Therefore, a provmcc that many ﬁshmg boats exist in is
desirable for the project sile. -

It seems that landed fish catch will be mamly transacted wnh fish agems They will
‘unlikely move only their fishery business activities. (o the outside of their own
'provmces because fishery business is a part of their conglomcrate activities. A

province that fish agents exist in is desirable for the pro;ect site.

2) Distance to l' shing grounds

~ One of the purposes of new fishing complex is to déevelop deep sea fishing in the

Indian ocean. Therefore, shorter distance from the fishing ground in the Indian
Ocean is desirable. The proposed locations are evaluated with the criterion. -

3) Condltions of !:ansportalmn

Tuna ﬂshmg has great potential to develop dccp sea fishing in the Indian Ocean. As
mentioned in “2.3.4(3)”, about 60 %of landed tuna by long liner vessels are exported

- by air from Phuket international airport to the rarket, of which major target is fresh

turia (sashimi) market in Japan due to the highest price. International air port is

'~ required to cxport luna  caught by long line vessels for earning hard currency. The

other. spccws caught in: the Indian Ocean are raw materials for fish processing
industries, such as canning, surimi, etc. Those are transporied by land to existing
factories located along the Thai Gulf and Greater Bangkok area. To transport them
with certain quality, road conditions should be considered for selecting the project
sile.




4) Available Human Resources for Processing Plants and Related Facilities.

Handling fish and processing fisheries products are one of the most labour intensive
induslry, particularly, sclection of size and qualily of the fish are required
experienced skill labourers, Sound management of these plants requires labour force
to meet their production.

Following the above, the availability of human resources is conceived to be a
criterion for successful eslablishment of fishery complex.

(@) Envivonmental Aspects
1) Ecosystem degradation

Ecosystem degradation refers o the interference from lhc proposed dcvetopment ;
with the normal functioning of a natural environment system such as seagrass beds
or mangrove forests or cstuarine arcas. The degradation can alsp result from
accidental introductions of exotic competitor specics or the reduction of habitat. 9
factors are identified under this category. '

2) Hydmlogy and Water Quality

. Coastal port facility devctopmcnt often requms the construumn of reclaimed tand

' aicas, piers, navigation channels, causeways and maintenance dredging, modifying
the coastal hydrology, including erosion and deposmon cycles. These changes can

- have-a severce cffect on coastal biomass productivity, sh:ﬂmg fﬁh distributions
palterns and generally changing the ecology of the area.

~ Secondly, such facilifies generale large quantmes of llquld and solld waste whlch
must be treatcd and properly dtsposcd ofi Requiring spccnallsed infrastructure and
B human resovrces. : .

"t Therefore the cvaluahon of these two faclors is very 1mpcr(ant in cstablishing
polentmi impact. 4 faclor:. are ldellllfit:d under this category

3) Air, Nmse an(l Odor

" The mlroducuon of intensive: large vessc! lrafﬁc the Sigmﬂcant increase in local
land transportation, the establishing of fish piocessing facilities, all generate air
poltution. The exlend to which these changes affeet the surrounding natural and
human eriwronmcnt is an important component to establishing project impact.

- Nois¢ from a flshmg porl-complex , particularly in an arca previously rural
o agucullural can be very annoying for local citizens and can permanently change the.
© - area’s quality of life. - Thétefore the inclusion of m_}lse as a measure of impact is

| required. . _ :

Thicdly, odor {rom fishcry port ¢omplex is well known and !f asSocsalcd wllh a ﬁsh
waste processing facility can be far reaching with a large ‘down-wind’  impact
plume.  Good examples of such condilions are found in Kantang, Trang Province. o
Qdors from such operations are extremely strong and can seriously affect all other
outdoor landuses, significant residential discomfort and could also lead to tand value
degradation. - The extent to which odor can be managed is an important mcasurc_
of total project impact.

4 factors are identificd undér this category.
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4) Socio-economic Destabilization

Ranging from the most severc socio-economic impacl, namely involuntary
resettiement 1o in-migration, forced occupational changes and communily
destabilization, these factors measure key impactls  of such a project on the human
cavironment, 12 factors are identified under this category.

5) Changes to Instifutional and Local Customs

Project of this scale bring with them new roles, controls and often forced compliance
by local people to destructive, restrictive and minimally applicable regulations,
which throw the community economy and historical rights into chaos. Such

+ + changes can have scrious chronic economic and social consequences, and therefore

most be evaluvated. 2 factois are identified under this category.

' 6) Changes to Culture and Landscape

The degradation of ~a community’s cultural assets and any historical
‘(archeologtcal) features Louplcd with a change in people’s visual landscape around
~ them, can have serious impacts. 3 factors are identified under this calegory

43 valualion of Proposed Locations

I‘or identification of the project site, charactcmncs of thé proposed locallons are
shown as from Table 4.3.1 to Table 4.3.5 respectively, in terms of the criteria -

5_ mcnuoned in section 4.2. They are described with consideration of the concept of the
' flshcry complex referring to the Gmstmg fishing pott facilities in Thailand. '

In addition to the above, the proposed locations in the three provinces are evaluated
on the assumption of landing fish catch as 160,000 ton, A result of evalvation is -

shown in Table 4.3.0.

The five proposed locations are tanked i in lhc two tables wkilh giving marks of three
grades of 1, 2 and 3 which presents. “niost desuable “desirable” and “least

desirable” rcspeclwcly They are evaluated relatively on cach criterion among the
said locations, : o o

F\(ammmg the results from (wo lablcs, lhc locallons of No 1, No,2 and No.4 are
" ranked low. Pak Meng and Phukel mark same scores: ‘Pak Meng and Phuket has the

. further advanlagc over the above 3 locations.: As an evaluation result, it is
understood that Pak Meng lcads Phuket in planning and engmeenng aspecls and
Phuket has an advsantage in cnvironmental aspecls. :

' Implementation of the prc-Jecl in pmposed site in Pak Meng, which is located in the
national park, will require pcrmlssmn from the govcrmncntal authority.

: Thourh dlscussmns with DOI',' it is emphasued that ' conscrvation of nalural

.. fesources and enviornmcnt are the most imporlant issues, which should be
. considered reglonally and internationally with top priority. It is also notg.d that

* detailed “ study will be . required to minimise environmental - impacts - with
implementing countermeasures for mitigation. :

* In Pak Meng there remain mangrove forest and a smatl groupe of dugon around the
islands near the river mouth of Klong Trang. Mangrove and dugong are said to be
symbles of environment protection and it is understood that minimization of impacts
is very impoitant.
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Considering the Thai environment conservation policy ' and™ movement, it is
understood that a key criterion with a first priorily should not be planning aspects but
minimization of environmental impacts. Restriction in planning was relieved with a
proposal by DOF to utilize the water area outside of the canal in Phuket Fishing Port..

The above comprchensive consideration leads the conclusion that Phuket Fishiﬁ_,g
Port is identificd as the project site.
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Table 4.3.1

Site Characteristics at Ban Don Khiam (No.1)

_ Criteria
(1) Planning Aspects
1) Area for flexible layout of
facilities '

2) Safe ianoeuvring

' 3) Functional layout of facities -
" 4) Utilies

- (2) Engneering Aspects

1) Land reclamation

2} Marine conditions

3) Mairtenance of channe.s and
basins

© {1) Very loose soil around mangrove forest area, (2) Flat area wili be a'cquired
- inthe mangrove area. :

Descr:pl.non

(i) Sufficient fand area will be available if mangrove forestis deared with

- perimission from authority. (2) Water area is imited as the site is located

along the river bank.

{1) Existing river width is ab! 600 m. '(Z}A channel & basin will be provided
" inthe river. Self-manoceéuvring is difficult due to fiver flow. (3) Approach channel

to -7 mwillrequire 15 km dredging.

:{1) The above situation will disperse facilites along the river stream.

. (I)Nou:;rmes

- {1} No wave acton. (2) River flow sholdd be considered for designing water facilities.
© (1) Almost same volume of sedimentation in Mae Nam Trang is expected as

not less than 3(}0 000 m3 for deep sea fshmg fleet.

{3) F ishery Aspects

1) Existing number of fishing
boats and fish agents

2) Disté nce to fishing grounds
3} Conditions of kransportation
4) Avai!ébilkty of human resources

{4) Ervironm 'enhta! Aspects

- 1) Ecosystem

2) Hydrology and Water Quality
3) Air, Noise and Odor

4) Socio-Economics

5§ Institstional and Local Customs

8) Culture and Landscape

) 857 fishing boats including asy béals hore than 18 m are registered, and
many large-scale boats come from other provinces including the Gulf of Thaifand.
(2} 39 fish agen!s and another 19 refated fish dealers are in Trang Province,

Itis the farthest site from deep sea fishing ground i in Andaman Sea, being 160 krn
away from southein Phukel, the nearest site. (2) Distance from Greal Channelis
520 km lo steam for deep sea fishing in Indian Ocean.

(1) No access road {o the sele

- (2} Read distance frem the ite is 880 km to Bangkok and 190 km 10 Hat Yai.

{3} Domestic airport s in Ttang Province,

(1) Seasonal transfér of tabour to rubber |ndustry oocuf annua'ly (2) Shortage of

" labour force is not expecled senously

There exists mangrove forest to be conserved around the mouth of K!ong Palian,
Sufficient r.iver ﬂ@w_ with good q_uaiity .

No contarnination,

No socfal activity,.

No sacial achivity.

Covered wil'h;njaluifa_l__mang:rovc forest
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Table 4.3.2  Site Characteristics at Ban Na Klua Tai (No.2)

Criteria

" {3 Fishery Aspecis -

{1) Planning Aspects

1) Area for fiexible layout of
factites

2) Safe manoceuvring

. 3) Functional layout of facilities

4) Utilities

Description

e {1) Sufficient area will be available if trees except mahg_roves is cleared
(2) Water area is imited as the site Is 1ocated along the river bank,

(1) Existing river width is abt 600 m. {2)A chaninel & basin will be provided '
in the river. Manoeuvring will require tug's assistance dug lo rive flow, -

" {1) The above situation MII disperse faciliies atong the river stream.

" {1) No utilies.

(?) Engineering Aspecls

L}] L.an_d reciamation

2) Marine conditions

3) Maintenance of channels and
© bhasinsg

{1) Recdlamation will be minimized for facnztes with utilizing the existing open

land

(1) No wave action.

) Notless than 300,000 m3 will be requlred to maintain Ihe channel for deep sea

fsshmg fieet

1) Existing number of fishing -
boats and fish agents

*2) Distance td fishing grounds

" 3) Conditions of transportation .

" 4) Availability of human resources

1) Enviror_améntal Aspects
1) Ecosystem
2) Hydrology and Waler Quality

3) Nr; Noise and Odor -~

' 4} Socit:);Economios

5) Institutional and Local Customs

6} Culture and tandscape

- (1} 657 ﬁsh:ng boats including 357 boats more than 18 mare fegnstered and

many [atge-scale boats come from other provinces including the Guif of Thaitand.

(2)39 ﬁsh agems and another 19 renated fish dealefs in Trang province.

ltis the farthesl srte from deep sea ﬁshsng ground in Andaman Sea, being 160 km
“avway from southern Phuket, the nearest site. (2) Distance from Greai Channel is
" 520 km to steam for deep sea fishing in Indian Ocean. ’

{1} Exnshng access road is not paved. |

(2} Road distance from the site is 890 km to Bangkok and 200 km o Hat Yai.
{3} Domestic airport is m_Trang Province.

- {1 Seasonal transfer of labour to rubber industry ocour a.nriualiy. (2) Shortage of
tabour force is not expected seriously.

I§)) Ihere is few s:gn.ﬁcanl ecosystem 2) No mangrovs forest.

S (}) Hydfo‘ogy and waler quality bave been aﬁecled

‘ {1) Air quality and nmse lev els afe e!evated (2) Odor leve! isvery h!gh

. e)) A'small communsty he1d by agncurture and ﬁshery rmght be resetued in mplemenbng
- the project. .

Traditional custom in the village might be changed.

N issute.
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Table 4.3.3  Site Characteristics at Pak Meng (No.3)

Criteria

- Description

" (1) Planning Aspects
1) Area for flexible layout of
facilities
‘ :'2) Safe manoeuvring
; 3} Fuﬁctional layout of faciities

5) Utllities

{1) Free layoutin the sea. (2) Reduired fand area wilt be created with land
reclamation at the shallow waters.

{1) Layout of water facilities is idealy proposed. (2) Distance between & m deep -
to 7 m deep is about 3 km. ’

{1} Functional fayout will be pfoposed in the reclaimed land.

1)) Electricity avaflable (2) Large quanhty of water showd be acquired
from deep wells,

{2} Engineering Aspects

1} Land rectamation
2} Marine conditions

3) Maintenance of channels énd
basins ‘ '

{1) Sandy beach where less setfement is expected than mangrove area.
(2) 17400 of Seahed gradient: Fiat seabed '

(1) Some wave aclion is expected around the channel moulh in SW monsoon
season. .

© {1) Littorat drift is expected a Ii’rt!e.f '

(3) Fishery Aspects |
1) Existing number of fishing
boats and fish agenls

2) Distance to fishing grounds

3) Conditions of :transpodetion

4) Availabilty of human resources :

{4) Environmental Aspecis

1) Ecesystem

2) Hydrology and Water Gualty
-3) Alr, N.oise_and O.dqr B

4} SocioEcénomice |

5} Insﬁtutienat and .I_oca._l Customs

B) Curtufe and Léndscape

‘No. .

{1) 657 fishing boals snc!udlng 357 boats more than 18 m are regastered and
many large-scale boals eome from other provinces lnoludmg the Gulf of Thalland.

o {2) 39 fish agents and ano:her 19 re'ated fish dealers are in Trang province.

" Wi the thlld nearest site from deep sea fishing ground in andaman Sea

being 130 km away from southern Phuket. {2) Distance from the Great Channel
enlenng Indian Ocean is 500 km to steam for deep sea f shmg in indian Ocean

{1} Exisling access road is avarlabte
(2) Road distance from the location | |s 880 km to Bangkok and 190 km to Hat Yai.
(3) Domesbc air port to Bangkak is ava;lable

(1) Seasonal wansfer of tabour to rubber mdustry ocaur annuatty (2} Shortage of
labour !orce is not expected senous!y o :

(1) To the North and East of the viflage is a large méngfove forest. (2) Seagrass beds
is not found around the beach. There are seagrass beds around the lsland located
southiwest offshore. {3) Reporied sightings were recorded

Good quality wa!er without conta minanon : ‘

 Adtisanal fishing fs carried ot in the offshore.

Natural resources management for increasing fish production

" Famous for s good scenery. - '
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Table 4.3.4 Site Characteristics at Ban Khao Thong Tai (NO.4)

(1) Planning Aspects

Criteria

Description

1) Area for flexible fayout of
facilities

" 2) Safe manoeuvring

3) Functional Iaycot of faciliies

4) Utlities

{1) Sufficient area will be available if mangrove forestis cleared with
peimission from authority. (3} A channel is expectad to be less than 2km

(1} Layout of water facilties is ideally pcoposed (‘2) Distanca between 0 m deep
to 7 m deep is about 2 km. .

(1) Free and functional tayout in the reclaimed tand. -

(1) No utiities

(2) Engineering Aspects

1) Land reclamation

- 2) Marine conditions :

" 3) Maintenance of channéls and

basins

{I} Very loosa soil around mangmve forest area. (2) F Iat area will be acqulred
in the mangrove area.

" (1) Relatively sheltered area.

(1) Easy maintenance of a channel is expected. -

3) Fisﬁery ﬁsbect_s -

1) Existing number of fishing
. . boats and fish agents

' 2) Distanzé to fishing grounds

3) Conditions of transportation -

oy Availabilty of human resources

(4) Envirenmental Aspects

1) Ecosystem

2) Hydrology and Water Quality

3) Air, Noise and Odor

" 4) Socio-Economics

* 5} Institutionat and Local Customs

6) Cuiture and Landscepe

{1) 231 fishing boats including § boats more lhan 18 m are tegls!ered ?6 fish
(2)76 fish agents and another 43 related fish dealers are in Krabi Province,

{1 )It as the farlhest site from deep sea ﬂshmg ground in Andaman Sea, being 100 Km
- away from southem Phuket, the nearest site. (2) Distance from Great Channel is
460 km to steam for deep sea ﬁshlng in Indlan Ocean

(1 E)ostnng access road in not paved tlo alrport in Krabi Province.
(2) Road d¢s!ance from the site is 890 km to Bangkok and 200 km to Hat Yai.

(1} Seasonal transfer of Iabour to rubber mdustry occur annually (2} Shortage of
labour force is not expecled senwsly

(1) Scagrass beds remain. (2) Dugong travels are reported.
(1) Good quality ¥ater., - |
(1) Yo industrial écti_vitiés,
There is a suall villégé for fisﬁermcn opcfating_fishing in the.prq '
Traditional custom in the v.iifagé.might be changed. | . . B

feautiful scenery.
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Table 4.3.5  Site Characteristics at Phuket Fishing Port (No.5)

- Criteria

Deseription

{1} Planning Aspects
1) Area for flaxible !ayoul of
facilitie

2) Safe rmanoeuvring

3} Functional layout of facilities

4) Utilities

{2) Engineering Aspects

1) Land récltamation
"2) Marine condibions

-} Mam!enance of channe}s and
basing _
(3) Fishery Aspects.

1) Existing number of fishing
. boats and fish agenls

-2) Distance 1o fishing érqunds

3) Conditions of transporlation .

43 Availability of human resources

{4) Environmental Aspects

1) Ecosystem

é) Hydrotogy and Wate'r Qu'atify

3) Air, Holse and Odor

4) Socio-Economics

5) Institutional and Local Cusloms

6) Culture and Landscape

{1} Land erea is 80 ha in the fishery development zone & water area is limited.
(2} The area will not accommodate 3 full scale of facilities to meaet future
denrands.

(1) Existing river width is abt 200 m. {2) Additionat dredging for deép-sea boats
_ wilkbe 6 km. (3} Manoewvring will require assistance of tug boats.

* (1) Berths and land faciliies wilt not be located with relating functions due lo
fmited area and its configuration.

N E!ecincuty available. (2)Water suppiy is lnsufﬁmenl for processeng p!ants

© (1) Very loose soif around mangrove forest area. (2) Flat area will be acquired
in the mangrove area. .

(I) The existing approach channelis aﬁected by wavesin NE monsoon
© . season.

" {1) Present dredging volume is abt 200,000 m3. (2) Maintaining a decper channel
wul reqmre 6redg.ng vo‘lurna not 1ess than 300 000 m3

: {1} 393 fishing boats inckiding 141 boats more than 18 m are registered, and -
" many large-scate boals come from other provinces inchiding the Guif of Thail and
. {2} 6 fish agents and another 20 retallers use FMO facilities .

Phuket is the nearest site from deep sea fsshmg ground in Andaman Sea -
améng the five, being 40 km away. (2) Distance from Great Channel is 400 krn
to sleam for deep sea ﬁshlng in Indian Ocean :

{1} Road distanca from the site is 860 km to Banékok'and 420kmto Hél Yali.
(2) Access road available. {3} Intesnational airport is i northern paﬂ of Phukel
Province.

(1) Wage rates for lého'uters are higher than the other provinces.
(2} Necessary [abourers are easily employed.

(1} Permission to cut off lhe mangrova forest has been obtamed
{2} A small seagtass beds remain '

(1) Shortags of water (2) Existing channels are contaminaled,

o t‘-) Odot from fish rest factories and contarninated water.

* {1} Latge labour force might migrate from cther provinces.
{2) Proposed location is in the fishery development zone.

Significant changes will not be expected.

Significant changes will not be expected.
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