d o af
i}ﬂ'lﬂiﬂ}”ﬂmlﬂ'l HUIgy

1'3119351%1; usulsssIRLuA 1

WNRLRNITI0Y

o of s ) 32 & o
mranniAAY Y i TRa s nagug

uﬂsﬁﬁumﬂmﬂnﬂam:gﬂﬂﬂﬁnan:s

v o ' =< 2 et 2
#3uY 3: FIUNMIAMMMMNAUIRADY

Tau

d o o
RIERI10118 AnLUUNARE  Lusan

A = o x' & =t i ot 4
HudEmansionnd AT AN dRuaslvyay

ey o
el

LINENNY TEDD
9 L]

(=%
HBIUBTIUOTIH HIUUHS
3
o .:':-.-.s? SRS h =i p ~.-...n1.u -‘:—:. ”1'::.
GHIUHEIRIVHNTT SWIRIRIRILL ISNHUTIRE
q



Z =
ﬂW]ﬁQﬂimﬂm’Jﬂﬂ"lé‘ﬂ

Ruga vy UL sz vAY

S1BIUNANIS 08

msananndulflddumsmealyd
HAZATHNIBATNYBINIIYANDARBANSS

v ; = ¥ A )
TIUN 3 : FIUNMSANHINIHAUIAADN

lag

a1 asfleudnd wein
dwmannnst as.finmsl Wanealnyad
WIEAUAN J9g
ERIYMN WiH¥Na

aondumdyend gwesnsalamineds

30 WQUAAN 2542



e =1

s

14 N\ = 1 .8 By
?\Y&f\};‘?\&ﬂffjm?. 'rlwﬂsmmnmm

Tasssoas R T IR R e e TRy

:!aulﬁuaaqﬂmma AntRSvouions

¥ = e
PANBINTL AN

A oMy S

ezansavinerunaref ve BeawiRenannad BraviiErviecanat




ananssuilszmea

¥ » 3 3

Tasemsti Idsvanlsznadudusinnuganyuiall dsedileurlszanu 2541 sieiig
¥ H R

Feveunszam f5envaniuidteninginsmah ( faasINgd a3, WeuAna wuzen )
Vo a a L oA o a a Ay 9 Y]
tag As1uasmsaoiumaisdud (soenans1913d as. nuarun gnEImugwal) N ldngunld
o = o ¥ v £y 4' ald'd ] ] =% 1 :,’ :{ @ @ ar
Aulsauwazuuziien 9 veveuaw IMiuazARNAIUTIeMABY NI N aa1TuITY

Y 3‘ Aaw A I'd g Aaa =S a ;:: [] A Y
PINNININD tag aniilseInnmaainunzauazguiide nedse A ldmamas ludu

a1 q W lagansn







i

P aw < y ¥ a ¥
%STﬂNmS’J%ﬂ m'iﬁﬂmmmzﬂublﬂ lﬂﬁ'mmsmm‘m HAzATUNIENTHUBNNTIYAARABANTS

y oA . =2 ¥ A Y
IUN 3 IUNTENHIOTUAUIATOY

& vaw 4 = o Yo A e

FoRI9 FanI 19158 A3, Teudng wuziea genensuaznlinelazams
9 v o A a g a o Y LY
Aveenans1913d as. Aiel Wausa lwyad NI IAIINg
WIS AU 395N 1n3demndn
UIg 81NN WHIvH Ny

i o aw =3
weuuaziinyiisease WGHMAN 2542
unAaLe

msdnlududunedeudszaeudls  msduunfenssuvesIasimsiezduiiuns
3 a4 & 3 4 2 o 2 v -
Wunfassungy Fou lvusslasems Msdemaa U RSN UTB AT IAdBU NN U
¥ 9 =) - 5 a " 0N, 2 . v A v
uar msdududeyondend  uaz Msdszliukansenudunedeunnlasinis asilededila
9
smualinds  Teslddeyansmaauniasdoyandogll  Teeldinnaasineaeansy uua sA
& o as @ A by & o -9 w W Y 5 a = a ar
Felinzmduausuduid unethnuia findanga lileenieen’lne i Sunedevunas Sania
[ o )4 1]
A9Ua1  FTEEMNLuUA 102 Alawas  dlesudussunazsentihlunziaviseseilesamiiy 120
Alawas  asssimadnzyadunuudmiucevina 500,000 mnndu wesyesmaaauduld
o s s é T A‘! . o o
HazHDUE WS UISe 250,000 ANINAY MUNFRMNINTEIMINREY  AMvuanisdsuiiiunanseny
UL Simple Check List 3341411 Descriptive Check List 118 Scaling Check List %8309037 uh
~ 5 o -~ o - %4 Q‘
manlusszmsyannea: syezduliums tazivuailidadunadsunssUAguN AN N
mMeFam  taznems ldlszTewinansnens wanisdnumudt dnansznunnfunadeu
nnmstlsziiunansenudunadeunudt medmzasuaiy 18SunansTNUTRY S2A 0, -1,
¥ ]
2uag -3 Bnu 2, 2, 8 uag 15 edeninienua 32 Yede uag ldsunansenu®euin Asedy 1,2
uag 3 oy 1 uaz 4 fedeen 32 fade nazmeilessne 18TumansenudunedeuBeau
¥
5EAU 0,-1, -2 Wag -3 INY 3, 4, 5 uaz 15 Jede vinsianua 32 Hlede uazldsumanssnwiBauan

A5LAV 1, 218 3 WY 1 uag 4 Jeveen 32 Jedy



i

Project Title =~ The Feasibility Study on the Kra Canal : Commercial and Physical Aspects
Name of the Investigators Professor Dr. Piamsak Menasveta Director and Project Advisor

Assistant Professor Dr. Pipat Patanaponpaiboon Project Leader

Mr. Sompop Rungsupa Researcher
Mr. Arnupap Panichpol Researcher
Year May 1999
Abstract

The Feasibility Study on the Kra Canal : Commercial and Physical Aspects for
environmental impact studied part was composed of project descriptive, area and condition, field
survey and secondary data collection and impact assessment to interested parameter. The project
used 5A line as model which open to Andaman Sea at Pak Bara District , Satun Province and open
to The Gulf of Thailand at Singhanakorn District, Songkla Province. The distanced on land was 102
kilometers and was 120 kilometers included coastal area. The expected construction was estimated
for 500,000 dead weight tonnage with 2 canals, and for 250,000 dead weight tonnage with 1 canal.
Impact assessment studied method combined Simple Checklist, Descriptive Checklist and Scaling
Checklist method at Construction and Operation Phase. The interesting parameter were Physical
Parameter, Biological Parameter und Resources Utilization Parameter. For Andaman Sea the adverse
impact level at 0, -1 , -2 and -3 ( from lowest to highest level } was found as 2, 2, 8 and 15 parameters
from 32 parameters, and beneficial impact level at 1, 2 and 3 ( from lowest to highest level } was
~ found as 1 and 4 parameters from 32 parameters. For the Gulf of Thailand the adverse impact level at
0,-1, -2 and -3 ( from lowest to highest level ) was found as 3, 4, 5 and 15 parameters from 32
parameters, and beneficial impact level at 1, 2 and 3 { from lowest to highest level ) was found as 1

" and 4 parameters from 32 parameters.
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. Na (ppm) K BOD Turbidit | CI'(ppb) NO, SO, TDS Calppb) | Mg(ppb) Hardnes:
(ppb) {ppb) | epm) (mg/) (mg/) (ppb) (ppb) (ppb) | (CaCO,) 1
o (mg/1)
Danoyingl 137 583.75 C 078 .| - 4,740 2.304 1.2 10.0 6.39 1,93 2.10 13667 | 7.80 1.82 26.96
2anoulszman . 965.19 . 133 | 5279 4.958 1.8 79.0 9.58 6.70 297 | 20833 "|7.38 2.57 29.01
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3)AnoINZIA 8.16 923.12 - . 3077 | 2142 0.2 32.5 6.39 2.23 - 156.67 * | 5.83 271 25.68

A -y o -
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IROU AL wuaGysau u3lesu nuafisuEe s
(CFU/ml) (CFU/ml) (CFU/m)
WOAINU 2540 2.02x10° 2.12x10° 1
SunaN 2540 1.09x10° 4.34x10° 16
LNTIAY 2541 2.15¢10° 1.01x10° 46
AUAIUT 2541 | 275%10° 4.12x10° 118
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QHY 2541 9.9x10° 9.8x10° 34
WuMIAY 2541 8.0x10’ 4.91x10° 38
iguiou 2541 6.57x10’ 3.18x10° 53
AINIAN 2541 9.28x10° 6.38x%10° - 67




. .v . . ' . ¥y .t . . " : v. .
i 22522 ganmsinodanzia SanSaaga 1l 2540-2541

Dinophysis sp.

IAOU WA, BOD DO NH3-N | NO2-N TC FC nquiazYTnaiKasneY
| (mg/) (mg/l) mg) | (mg) (MPN/100ml) | (MPN/100ml) (cell/L)
ga1ny 2540 1075 5.25 0.042 0.013 363 359 Coscinodiscus sp. 1_.93){103 :
Nitzsc.hz'a sp.. 281 |
| weASnIou 2540 - - - - - - - .
TunAw 2540 0.93 54 0.025 0.006 300 00 | Coscinodiscus sp. | 1.26x10° '
) Peridinium sp.. 20
UNTINY 2541 0.45 4.9 0.075 0.021 : . Coscinodiscus sp. 867
_ Peridinium sp. 199
T 2541 1.01 4.8 0.126 0.021 320 320 Coscinodiscus sp. | 1.46x10’
| Nitzschia sp. 3.7x10°
uanw 2541 1.13 438 0.105 0.012 758 71 | Coscinodiscussp. | 2.8x10°
IO 2541 0.89 5.62 0.116 0.008 616 595 Coscinodiscus sp. 4.2x10"
WQHAIAY 2541 112 481 0.062 0.024 294 263 Peridinium sp. 5.6x10"
Coscinodiscus sp. 1.6x10°
fiquiwu 2541 0.84 4.97 0.073 0.012 316 321 Coscinadiscus sp. 2.8x10’
96"

£p
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UMY Ibis leucocephalus wadwa1ym | TUCN (1968) : Threatened 1@ 104 WL:
UNAZATY Leptoptilos javanicus uaznziavoy A 1979 vestlszne lny
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MIA 2.3.3.1.2 swredaith, Wug bl Anuluwainyiugdaithlauadne -

G Fo'lny ?aé’anqy | ?a‘fmmma_md
i. !.‘H?,‘!U U713 Black-shoulder Kite Elanus caeruleus
2. m‘?}mﬁﬁgﬂn Bat Hawk Machaerhamphus alcinus
3. m?}mu ALUIVIDYU Crested Goshawk Accipiter trivirgatus
4. Lﬂéﬂiﬂﬂﬂizﬂﬂmﬁﬂ Besra Sparrowhawk Accipiter virgatus
5. m‘?j 8197 | Changeable Hawk-eagle Spizaetus cirrhatus
6. m?lm%j 1 Crested Serpent Eagle Spilornis cheela
7. m?imuixﬂamﬁi Black-thighed Falconet Mz’crohiérax fringllarius
8. uﬂt]' ud | Painted Quail Coturnix chinensis
9. 1n1h Red Jungle Fowl Gallus gallus
10. uaun Great Argus Pheasant Argusianus argus
1L unfjuﬁax?m Little Buttom Quail Turnix sylvatica
12. unwulAisssum. Thick-billed Green Pigeon Treron curvirostra
13. umﬂt’a"m_ﬂﬁu Pink-necked Green Pigeon Treron vernans
14. uﬂiﬂ%’l‘lﬂﬂjﬂﬂ]ﬂﬁ' Large Green Pigeon ' Treon capellei
1s. UAQUY Green Imperial Pigeon Gucula aenea
16. U ﬂ&‘ﬁ‘ﬂﬂi\j | Spotted-necked Dove Stré}tope?i& chinensis
17. UYL Zebra Dove Geopelia stsiata
N LIC T Emerald Dove Chalcophaps indica
19, ununlv f.lj Blue-rumped Parrot Psittimus cyanurus
20. unnnidnind Malay Hénging Lorikeet Loricuius galgulus
21. u ﬂ?mug ALAY Plaintive Cuckoo Cacomantis merulinus
22. unaA Fjufﬂﬂ Emerald Cuckoo Chrysococyx maculatus
23 UAGIN 7 Koel Eudynamys scolopacea
2. | unifesonidndieamt | Lesser Green-billed Malkoha | Phaenicophaeus diardi
. 25. uﬂﬂg qsamﬁm’{amm Rufous-bellied Malkoha Phaenicophaeus sumatranus
26. _um]zqsaﬂiuaj Greater Green-billed Phaenicophaeus tristis

Malkoha
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Swudi - Folno Fosnqu Feinenmani
27. um}gﬁ ﬂﬂuﬂﬁ Greater Coucal Phaenicophaeus chlorophaeus
28. Y ﬂ'fl‘:\‘i 3 ﬂﬂiidjﬂdﬂﬂkié\i Chestnut-breasted Malkoha Phaenicophaeus curvirosteis
29. uﬂﬂ‘izﬁﬂiﬁiﬁ | Greater Coucal Centropus sinensis
30. UANT :,’ﬂﬂlgﬂ Lesser Coucal Centropus toulou
31. U 1fj Collared Scopsi Owl -Keptupa keptupa
32. | unfiafiouaiy Buffy Fish Owl Otus bakkamoena
33. UNALYGINIIYNT Long-tailed Nightjar ' Caprimulgus macrurus
34. | unnsz@urleosssual | Common Kingfisher Alcedo atthis
35. unns@UTounaed Deep Blue Kingfisher Alecedo menfnting

Yhiduus | |

36, unnszduiiesuay Blue-banded Kingfisher Alcedo euryzonia

80A1
37. UNNT 3151& vioue mi?y'z Black-backed Kingfisher Ceyx erithacus
A v |
38. UNNSLIAUBNUNT White-breasted Kingfisher Halcyon smﬁn"ensziy
39. unIUAIF Y Bay-headed Bee-eater Merops leschenaulti
40. UNNTZIALTA 3 «| Black-capped Kingfisher Halyoyon smymensis
41. une ']Uﬁ"ﬂﬁﬂ’l Brown-breasted Bee-eater Merops phillipinus
42, UATTLNUAATIA Red-bearded Bee-cater Nyctyornis amictus
43, UNATYILAY Dollar Bird Eurystomus orientalis

S 44, | uNASEINAIVIIY Hoopoe - Upupa epops
45. uni¥sntiavien White-crested Hormnbill Berenicornis comatus
46. unRenthad Bgshy—crested Hombili Anorrhinus galeritus

47, URITBNATING L Wreathed Hombill Rhyticeros undulatus
48. uﬂl‘sﬂﬂﬁ"l Indian Pied Hornbill Anthrococeros albirostris
49, Hunna Great Hornbill Buceros bicbmis

'50. | unvuitu Helmeted Hombill Rhinophax vigill -
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51. un IWsZANSsIUA Lineated Barbet * . Megalaima lineata

52. unlnse 4 AATINGDS | Gold-whiskered Barbet Megalaima chrysopogon

53. | unlwsganA1unass | Golden-throated Barbet Megalaima franklinii

54. | unlwszannedii Blue-throated ‘Barbet . Megalaima asiatica

55. | unlnszanvaumane | Yellow-crowed Barbet Megalaima henricii

56. | unlwszanntIMInA1 | Blue-eared Barbet Megalaima australis

57. UNANBY Coppersmith Barbet Megalaima haemacephala

58. unvonihaln Brown Barbet Caloharﬁphus fuliginosus

59. uﬂﬁ'w'nua 1115’1115# Common Golden-backed Dipnopium javanise
ney - Woodpecker

60. uﬂﬁlﬁﬁl’liu‘lﬂﬂjﬁ i Wlﬁte-bel!ied Woodpecker Dryocopus javensis

61. UATYTUUAINDS Banded Woodpecker Picus miniaceus
e

62. | upaunuuasTenim Grey-and-buff Woodpecker | Hemicircus concretus

63. unﬂmwapﬂmﬂﬁ'nﬁ Dusky Broadbill Corydon sumatranus . ’
a1 —

64, uﬂmquéum NNYN | White—mmped Swift Hemiprocne comate
MNLURN ~

65. | uAUIMBURUATINY | White-whiskered Tree Swift | Hemiprocne comate

66. um?’ﬁﬁuvjq Richard’s Pipit Anthus novaeseelandiae

67. | unguinas Pied Wagtail Motacilla alba

68. | unaunaum Grey Wagtail Motacilla caspica

69. | unifaumaes Yellow Wagtail Motacilla flava ~

70, | unSidodima Brown Shrike Lanius cristatus

71. | undauilie Tiger Shrike Lanius tigrinus

72. | unu? oillnuouu1? | Bar-winged Flycatcker shrike | Henipus picatus

73. untémmn1ﬁ§1ma

Large Wood Shrike

Tephrodornis virgatus
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S Folng Fodanqu Fainmenans
74. | umﬁmﬁ»‘u?\ﬂ Lesser Cuckdo-shrike Coracina fimbriata
75. uﬂWQJﬂﬁLSﬂﬂBﬁW I;iery Minivet Pericrocotus flammeus
76. uﬂwaﬁl‘vﬂﬁaj B Scarle_t Minivet Pericrocotus igneus
| 77. uﬂvffuﬁ'@ummm Commbh Iora Aegithina tz'pfzia
78. uﬂilfruﬁaﬂﬁfﬁﬂ‘lﬁﬂj ” Great Iora Aegithina lafresnayei
79 unefuaBudn | Lesser Green Leafbird v Chloropsis cyanopogon
80 ualisafuaselvg] Greater Green Leafbird Chloropsis sennerati
81 uﬂﬁjﬁuﬁﬂﬂﬁlqﬂ’} . Green [ora Aegithina viﬁd&siﬁa
82 ungMurestlndil Blue-winged Leafbird Chiorobsis cochinchinensis
83 unysoaung Yellow-crowned Bulbul Pycnonotus zeylannicus
84 sonnes Black-headed Bulbul Pycnonotus atriceps
85 unilssaimies 1290 Black-crested Bulbul Pycnonotus melanicterus
86 untseanaluuins Red-whiskered Bulbul Pycnonotu& Jjocosus
128 ]
g 87 unsenfuial Black-capped Bulbul Peynonotus aun'ga;ster a
88 unilseansay '| Stripe-throated Bulbul Pcyno}zém Sinlaysoni
89 uniseantu . Yellqw—vcmed Bulbul Pcynonotus goiavier
30 untlsenad lns ‘lﬂﬂj (.)'L-ive‘winged Bulbul Pcynonotus plumosus
91 untseadiu Blanford’s Bulbul Pcynonotus blanfordi”
92 _ unusead ‘E‘iﬂ‘l an1v1d | White-eyed Brown Bulbul Pcynonotus Simplex :
93 | unusoad gmmm Red-eyed Brc;wn Bulbul Pcynonotus brunneus
‘el ”
94 untsead Black Bulbul Hypsipetes madagascariensis
- leucothorax
95 unuyaaavatan Black Dronéo Dwrurus macrocercus
UL T Dicrurus leuxophaeus
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ddu Fo'lne éaéﬁﬂqy ‘?}a‘_imnmam‘ 1
97 UL QLM?LSﬂ_m qou. | Bronﬁe Drongo | Dicrurus aeneus |
98 N QLLC'IS’MN‘U"Nkﬁﬂ Lessér Racket-tailed Drongo | Dicrurus remiferrus
99 UNUFUYTHIN Greater Rackét —tailed. Dicrurus paradiseus

n tlul Drongo
100 | unuiuhonesd Black-naked Oriole Oriolus chinensis
101 uﬂﬂﬁuﬁ3ﬁ1lﬁﬂ ' Malaysian Black-headed Oriolus x_aﬁtonotus _
| Oriole
102 UNIEAIIN Fairy Bluebird Irena puella
103 u m‘é,tl@ﬁﬁ]ﬂgm' Glossy Starling Aplonis panayensis
104 ‘Llﬂﬁ’:iTﬂSQuﬂﬁU ' » Ashy-headed Starling Sturnus malabaricus
AsETHLBYA
105 | unfsTaseunauam | Daurian Starling Sturnus sturninus -
106 uﬂ(gmm?m Common Starling Acridothers tristis
107 | uAYuUnNBy Hill Myna Gracula religiona
108 | wAnuaY | Racket-tailed treepic Crypsirina temia
109 om Large-billed Crow Covus macrohynchus
110 un'la Wwmihwnn : Velvet-fronted Nuthatch Sitta frontalis
111 | unswdusnaty Striped-throated Jungle Pellorneum ruficeps
Babler
112 | unAuLLAIBAMABY | Striped TiT-babbler Macronous gulanis
113 | uamasuthy Magie Robin Copsychus saularis
114 HUAMUYUAL White-rumped Shama Copsychus malabaricus
115 | unusaAngINam Stonechat Saxicola torguata
116 umﬁymga Blue Whistling Thrush Myophonus caerz)leus
117 | uAATEIUEIIUM Long-tailed Tailorbird Orthotomus sutorius
118 ' | unnszunem Dark-necked Tailorbird . Orthotomus atrogularis
119 | unnszSundhen | Grey-breasted Prinia Prinia hodgsonii
120 | unSuuuasdGoum Plain Prinia Prinia subflava

un -
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121 UATVLNAENTY Orange-breasted Flycatcher Ficedula dumentoria
122 |y ﬂiTULLlJﬂ;JLéﬂ‘U 191 Little Pied Flycatcher | Ficedula westermani
123 | unduuwasdih - Tickell’s Blue Cyarm's tickelliae

Wod917
124 | unBuUWIAABYI White-throated Fantail Rhipidula abicollis
- Flycather
125 UNBUNTAUOVDAAT .Pied Fantail ¥ lycatéﬁer Rhipidula javanica
126 _ UNFULY ’ﬁ\li}ﬂﬁ? Black-naped Monarch Hypothymis azurea
Flycatcher .
127 UAUTIAITIALN Paradise Flycatcher Terpsiphone paradisi
128 | unAuadsoy Plain Sunbird Anthreptes simplox |
129 uﬂﬁuﬂ‘ﬁﬂeﬁﬂ.‘fwmq Brown-throaded Sunbird Anthreptes malacensis
130 uanuldududnuhi Ruby-cheeked Sunbird Anthreptes singalensis
131 unfudanediag Purple-throaded Sunbird Nectasinis sperata
132 | unfuldaeimdes Yellow-bellied Sunbird Nectarinia jugularis
133 unnrhndumdes Yellow-vented Flowerpecker | Dicaeurn: chrysorrheum
134 uﬂmdmﬁaaﬁﬁ’y ‘ Orange-bellied Flowerpecker | Dicaeum trigonostigma
135 un ﬁm’:ngﬂu Scarlet-backed F lowerpecker | Dicaeuin cruentatum
136 UANSSTTIUTIINAT Baya Weaver Placceus phillipinus
137 uﬂﬂzéﬂﬂzTWﬂ‘UT} Sharp-tailed Munia ~ ~ | Lonchura striata

i ganiuiseanizinadou, 2535
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1. Environmental Impact Assessment In Construction Phase : as :

Environmental

Attributes

Impact Magnitude

Descriptive

Andaman Gulf of

‘Sea | Thailand

from project to environment

1. Physical Resources
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1.4 Sedimentation
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1.7 Water Qaulity/
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1.7.3 Nutrient
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1.7.9 Flow variation
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3.6 Animal husbandry
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3.7 Marine Shrimp

Culture
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3.8 Marine Fish and
other marine animal

culture ( except shrimp )
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3.9 Fresh water Fish and

other animal culture
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