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Table 2.1.3 (1/2) CONVERSION TABLE TO THE BENEFIT OF CORRESFONDENT YEAR
(FROM 2018 FIGURE TO CORRESPONDENT YEAR)

Growth of GDP Growth of Agniculture) Land
National Basis Total of 4 Areas
1998 $.000 0.337 1.000 0.610
1999 t.010 0.41 1.025 0.626
2000 1055 0.356 1.05¢ 0.641
2001 £.108 Q.34 1.077 0.657
2002 124 0.379 t.104 0.674
2003 1197 Q404 1131 9.690
2004 1.275 0430 1.160 4.708
2005 1.358 0458 1189 0.725
206 1.446 0488 1218 0.744
2007 1.540 0.51% 1.249 0.762
2008 1.640 0.55% 1.280 0.781
2009 1.747 0.58% 312 0.301
2019 1.860 0.627 1.345 0.821
2011 1.972 0.665 1.379 0.841
2012 2.050 0.705 1.413 0.862
2013 2216 0.747 1.448 0.884
2014 2.349 0.792 1.485 0.906
2015 249 0.340 1.522 0.929
2016 2.639 0.8%0 1.560 0.952
2017 299 0.943 1.599 0976
2018 2.965 £.000 1.619 1.000

Table 2.1.3 (2/2) CONVERSION TABLE TO THE DBENEFIT OF CORRESPONDENT YEAR

( FROM 2008 FIGURE TO-CORRESPONDING YEAR)

Growth of Per Capita GDP(1) Growth of Population(2} Conversion Rale: (1)d2)
BMA Otheis BMA Cthes BMA Others
1953 1.000 0N 1000 0933 1000 0504 1000 0959 0.650 0.594
1559 1.038 0.746 1016 0942 1015 0917 1006 0965 0.684 0.90%
2000 1.071 0.775 1020 0951 1029 0930 1012 097t 0.721 09523
200} 1118 0.804 1,010 0961 1044 0944 1018 0976 0759 0938
2002 1.1 0.349 1043 0973 1060 0.957 1.024 0.982 0.51) 0.955
200} 1.247 0397 1055 0.984 1075 ¢9N 1.030  0.98% 0.871 0972
2004 . 1317 0.947 1068 099 1091 0.986 1.037 0.994 0.933 0.990
2003 1391 1.000 1072 1.000 1107 1.600 1043 1000 1.600 1.000
2006 1459 1.056 1099 1025 1124  1.015 1.057 1014 1.072 1.039
Note:

(1) Growth Rate of GD? is derived from *Growth of National Economy, Bank of Thailand 1958.

{2) Growth Rate of Agricultural Land is assumed according fo change of agricultusal land usage.
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Tabic 3.3.1 PWD BUDGET IN THE PAST YEAR

Fiscal Year

Amount (million baht)

1995 17,295
1996 28,112
1997 37,538
1998 24,940
1999 24,725

Source : Planning Division PWD, 1998
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Table 3.3.2 BUDGET APPROPRIATION BY PROGRAMMES OF
PUBLIC WORKS DEPARTMENT (PWD)

unit ; wiilhion baht

Programoe Fiscal Year 1999 Total Cost of Pegject
1. City Planning and Basic Technical Senice
t. General Administration 85 85
2. PWD Provinciat Office 280 280
3. Planning and Control of Construction 146 6
4. Electricity Supply 117 117
5. Technical Analysis and Reserches 17 17
6. Safty Standard for Petrolcum and Gas 37 37
7. Taining of Technition 14 I4
8 Land Acquisition 2,500 2,500
9. Constuction of PDW Office Building 14 458
10. Development of Ayuttaya 100 212
11. Flood Contrel of Samul Prakan 113 2,928
12. Protections for Aleng-Rivers in Municipalities-Phase 1 L116 18,340
13 \Water Supply in Municipalitics 295 1,319
14. Protections for Along-Rivers in Municipahties-Phase 11 64 975
15. Flood Control of Nontzbun 64 1,910
16. Improvement of Water Supply in Murnucipalities--Phase 1 31 2822
17. Improvement of Water Supply in Municipalitics--Phase H 40 1,285
Sub-fotal 5,035 33,445
1. Rural Developrient
1. Ground Deep Well Water 244 244
2. Water Supply Developmeat jol 301
3. Construction of Road and Bndge 11,999 11,999
4. Maintenance of Public Utilitics 1,502 1,502
5. Maintenance of Rural Road, Bridge and Dams T04 4,706
6. Rural Small Scale Water Supply 288 5,198
7. Subsidies for Local Agencies 508 508
Sub-total 15,547 24,458
I Acchitecture Development for Five Provinces in South 68 1474
V.  Usban Development
1. Bridge Conslruction 834 9,940
2. Traffic and Ring Road Construction adound Chiengmal 495 3,774
3. Sanilary Facility and Road Construction in Rayong 236 956
4. Main Citics' Public Utilities Development-Phase-11 5 255
5. Construclion Projects with City Pianning 168 21,503
Sub-total 1,237 36,428
V. Tralfic and Bridge Construction in Metropolitan Bangkok
1. Biidge Consiruction- Phase-I1 267 3,813
2. Bridge Construction Acroos the Chao Phya River-! 120 2,003
3. Road Construction around the Ring Road 1 2,287
4. Road Construction in Bangkok and its Vicinites 30i 6,444
5. Bridge across the Chao Phya River and Cocection Road-H 218 12,818
6. Bridge Construction in Nontabun 1] 5710
7. Bridge Construction in Thonburi 157 &1
Sub-total 1,075 33,969
VL  Environment
1. Waste Water Facility in Prachubkisikan-Phase-1 47 344
2. Waste Water Facility in Prachubkinkan-Phase-11 9 441
3. Waste Water Facility in High Density Population Area 1,004 10,226
4. Garbage Facilities in Communities 204 2,558
Sub-tofal - 1,263 13,569
Ground-fotal 24,725 143,343
Seouce : Planring Division PWD, 1998
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Tablc 413 FINANCIAL AND ECONOMIC COST OF ALTERNATIVE-]

Cost Fualustion { U'nit ; baht 1,000.000) hd
Distedtion Systen lnp ererd  Thai (Foascial) Pxstribtion Systers Impen ement - Thai {Famormic) .
Closificating of cost LC FC Total Clacs:fication of cost LC. FC Total

1 Construtsin omt w0 123 Pt 1 Cortruction B 3.3 112 2
1M Eerial ad Equipert 13 n 3 1) Merial and Equipenmt 13 n 185
25killed Tahar 2 ¢ 4 25k Labeox 4 Q 1
30k Ned Lalve " [+ ] n IUnstalled Latvr 13 0 13

2 Land aoptisiaio & Moo B 3 0 3 ¥ Land soquisition & House Relo 4 [} 2

3 Adminsirsten 3 ° 3 3 Administration 2 o 2

4 IFngncering seniceDD T s 6 & ) N ngineering sanvicelYTH [} 5 s
1 Engincering seniseS ¥ ' 1" 13 2 Cnginesring senice Y ¥ 1o 1

5 Phisica] crntingency 4 ¥ 1] 3 Phisical conlingency 1 & W
Shaiad (113 146 F< ) Sub-rAad o8 3 231

& Price Contingency 1 1" b3 € Price Corfingeny o o ¢
Geand Laa? 175 153 53 Grand kidal 3 133 Fil)
OhY Cost 2 QAL Cont 3
Derspe Improverend ThaiFgania) Dialange Imprerrwnd - That (Favoon.ic)

Classification of oo LC FC Total Clessification of cod LC. FC Total

b Construchionn cost iz 230 4439 1 Condradioin cost 1838 anr 3955
1) Material and Ecuizowsd 1837 2327 163 1) Mdorial and Equipment 1.603 2017 1
28 fted Lahr o o 92 TEBed Latoe ] L] 80
I nekifod Eator bLL) o tL2s IwdaAled Labur 155 [+ 153

1 Landacgasition & e R [1H] ) [1F4 2 Land anpuisition & House Relo 435 [+ 456

3 Adminizrdioa €1 13 &t 3 Adminishatvn 33 0 53

4 §Engineering saviceDD 3 n 153 4 Vrginecring seniceDT) 2 n 138
2 ngireering srvice SV &l 06 %7 T rginetming sovie SV 53 279 332

5 Phisical contingemy 245 243 20 5 fhisical o weinguncy P21 23 43t
Sabrto2al 322 350 5,122 Sab-total 15611t 2,13 5,901

& Price Contimponey 32 E 612 & Pyice Contingeny 9 4] [}
Gandkwd 308 1300 6135 Grand Lt L 287t 27130 st
OhCast a3 A Cost ar
River Tmproncemant 10y e {Chainat~- Patra Thani © Thad (Financialy RAer npeacerment B-year {Chaing- Pathiorm Thaed : Thai (Eeoncmic)

Class i ation of evst LC FC Total Class i stion of eost LC FC Totd

1 Coratractionn ooet 307 &2 LIS 1 Corstructiom ost 41t 53 983
1) Material ad Equipment 02 & 1034 1) Material and Equipment n [ 915
)2} Skitted Latur 43 3 2)a) Foled Lahar 35 o 35

&) Uehllod Baber 35 35 () UrskiBod Laber % o 2

2 land sequisition 2 ] 2 Land sopsisiem 1& 4] 15

3 Adnieation 22 22 3 Adminisuatoon W 4] is

4 TErgioeTiog sevice DD E 59 5 2 I Enginecting renice DD Hi 33 [
D) rginering sovicr 5 ho3 (5] TEngircesing sanice Y 5 b | 6

5 Fhysical eoadingenwy 45 &2 105 $ Physical conlingowy k] 35 ™
Sub ptal &1 e 1351 Sub-total e puLH 12M

& Price Confingency it B a 6 Price Contingercy [ o S
Grand whal 835 830 1,425 Crand utad 58 Lt 114
AL Crst 3 O Cost e n 3
Dhuny Compensating Cod : Thal (Frnancial} Oarn Coinpensation * Thai (Etenamic}

Classification of ¢ost LC £C Toad Classification of cont LC. FC Tota?

1 Constructiotn cost o o o b Corstnucticin cosl o 0 4]
131 dstevia) and Equipmend o [} 0 1) Materiad end Euipmend a L] L]
20(0) SEitked Labor o [ o 2() Skilled Labor o o 0

() Unsdiffed Labvy 1] 0 o ) Undifled Labor [ L] ]

2 Lad mquisition o Q o 2 Eared acquisition 4] 0 o

3 Adminisicgtnon o Q L] 3 Admiistretiong o 0 o

4 Erginecing savice 0 0 o 4 Enginceing senvice o 0 [

5 Fysical contingency 44 L £ 5 Phosical cortingeny 49 ] *
Sub-total A5 ¢ 45 Subdakal 40 o )

& Dnce Continguncy L ] 0 & Price Contingency @ ¢ ¢
Crand uataf % o 445 Geand 143 9 L] 4
DM Cint 433 4 451 Obl Lot M Q 354

Noke : Physical contirgenacy of Dam means initial eost of necossary expences for pecparation,
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Table 412 FINANCIAL AND EQOROACC COST OF ALTERNATIVE-21

Cont Drabuafon { Uk @ Bad? 8,300 600}

PoA-Totios Sy5om brgevvement Thal [Frunocid)

Dieitatiog Ssom Bopeos el Tha (Fronws)

i g o ol [ X o FC Toad Ouchatecliod [ 54 EC Toal
b Cramthtiodn et 1w 1 ™ 1 Condontiody et -] (1} %]
1) Maerid nd Eqeigennt » ] b | 0 Watasaf nd Egnipresd 13 183 188
215kDS Lt 4 4 2N Lk 1 L] 4
3 rekfied Labug 2] 1 1k IR v B Ladot L] L] 13
1 Lad wqision & Koux ) 3 ] L] 7 Tedf wydsin & fouse Bk H L] 2
3 Admintsin 3 [ ] 3 3 Abninstwhw 1 . 2
1 gty eniad D 1 ] % 2 |frgincering ervicdvl L] ] 5
PEngeaing kv ISW i 1} (L] I rgizcing sovinn ¥ 1 10 &3
$ Phishdl coetingemey L] T H 3 Patiod conilgeny 1 [ 4 (7]
Sabtad u 14 = Schund k] il
& Prics Coekirgey " " % & Puce Coutingeny L] » ’
Orwd v 128 150 =13 ___Crmdied ] A n
M Cod - 2 LM Cosk 2
___Dvaargs Improvaned Thal (Finawid} __ _Drsirge Igao ek | Thal Fronosic)
Cheeh 5w of cod LC L EC Tod Chori ot of o e LC. FC T
1 Conaimiioss com pYIT] 17 L § Corsmnctiig tout (1] 1 LE]
1:Matorid and Equiprent EEL ] 137 s 1) Materiad ol Eqripracl (1) 2 LR
HE Ded Lk L L] L3 YShilcd Labex ® £ »
InAled Lk (L] L] 3] v Tied Labar (L] L] 5
3 Land sqodtive & el £11 1 €11 1 Ld mpdetion B Houst Reli L L] 455
3 Admirmceion &1 + 41 3 Adwinistratiod n L k]
4 MFoginscing soviod YD ] g 1 & ifrgneaing smiadDD Fd L "
nginesing wrice sV [ 6 37 I ngiraserag sk ¥ 13 ™ m
3 Plisint amirgewy s s 50 5 Phisof coniingeny " = T
Sridbvtad 1 3000 [ 4} Subrdd W4t A 1400
& Poice Comingsncy w x0 2 € Price Cooingency ] . []
Orand wel A65 A0 &7 Grand uad S T | 31% 101
ON Tt a2 A Col at
Bargt o2 Dike along Chae Pledrs River (Biighlening 9 %), Theal (Financial} Bargh: & (ke dong Choo Phrr s Riug (Moighening 8 dn) Tha Ecoromick
Combdiacfod i€ L _EC Tl Carifu dia ol e LC. £ Tl
1 Corstrufad foRt 53 e LS 1 Contmtion ood L] 720 -]
1} Mamia and Equipyent §52 1 1341 1y NSl and Equipnext 481 ] ("]
2SNt L dew 1 . E ] IRl Labex ] L] bl
Ik Ded Ladx L] " ] 3 0 Med Ldnu 7] L} 54
2 Land aonittion & Wl L} ] L} 2 Land wquistica & Koo Rek 1% [] s
3 Alriniidiow 18 L3 [E] 3 Adnicewia 18 L ] 113
4 LEnweing enieDiD L] n ar 4 Dfogineering sevioelly 3 » 33
2ingineering sen w2 lY s M » 2 ngineering A s Y 3 « %
S Phiged contingency ) 4 7 5 Phical comtingeny n [ ©“
Sahptd 3 42 L Subtod o 24 [ KLR]
€ Prie Confingrny ] LR 167 & Price Comtingriny ] . L]
Grand el 6 [Ex ] [EIN3 Orord ik & EX | Lz
M Comt i) OM Cont . 12
Rit e Tngeot e 13 yea (Chuiral P atiurn Thar - Vo Fioaocialy Reva bmgronenad 10 yom (Chainad Padwn Than : Tha {Ec ook}
Chanhwtice of ool Lc . X Tod Clooifi it of oot 1LC FC
3 oot (ot L o 2 1195 1 Coosrataiz ok -l
1) Material and Equiprent [R%3 L] (UL 1} Maderil and Egaipmert 3
2)(a) Skibed Labr 4 40 2A8} Shfcd Laan %
8] ViakcOed Laler ¥ I (&) Lol 3l Lol B
2 Uend mequisition % F 2 Land arquisition 1%
3 Mbmirdslatiod 2 o 3 Admirisirafon "~
4 | Fngneamg enie DD 2 - &5 4 1 fagiwaing wenie DD ?
2 rgioocing bkt 5V . %5 [ 2 Fngineering mnie &V s
3 Puyacd coalingraty 3 0 105 § Py comingry L)
Scbtosd 7 ™ 15 Subiad 34
& Price Comking=ey 1" il 45 4§ Price Contrgrrcy .
Gradute _ 4 | R - Grand Wxtal )
O N cMCon
Drwn Comperteiog Coa - Thal Fimanial} Dan Compezsation - Tha (Fazewws}
D Congpermmtion Cost * Thol {F wancl)} D Compenst e - Thal (Foonomi)
Clrsficatin of ¢l i< FC Tl Ctarsficaliim of oo LE FC Yo
1 Constroctidia re L] (] + ¥ Contrwtoin ol . ) [}
£) Materidl and £ ipovee [] (] L) 1) Materid od Equipesrt L] ] L
253) S Ladaw (] (] L] 2)fth D Laba ] L] L]
{5} Urakled Labeg L} L] Ll b Cekiied £ b ¥ [ ] ]
T Gand gt ] L] L] 2 Land mqumitic-n * [ ] L]
3 Rdeinph e [ ] L] L] 3 Adminisrtion < [ L]
4 Engnoming srie L] L] L] A Engincering service [ L] L)
5 Physicd conCagency #* [ % % Physdcak comingruy 0 4 5
Sub-tadcf L3 . L Sab e L L] 40
& Price Commpency ] ] L & Prict Contimprocy . L] L]
Cran wital ] [ ] ® Cemnd 1ordd 40 [ ] 43
Ok Cost 451 [ ] 45 AL Coul I [] >

ot - Physod contimgrony of Dwn mews il 2t of mecesenry ey For properios.
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Tatic 413 FRNANCIAL AAD BEQUNCAGC CUST OF ALTERNATAE 2-2
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Title 431 PROJECT EVAIUATION (THALAND)

AN (echidiag Bome) Upit putioabahd
Ecooxuie cod Fovromic bere it
4] TFRCY
General, Ecooomic  Bmefits
Corsdructica O&NM Tolal <o, Agri Benelit Cost
Yeu ) ___ (B {€) o _ ® 1G]
1 1998 1 [1] ] L) [ L] -1
2 199 2% o 56 [} 1] O -56
3 2000 1) [ 87 ¢ o g -87
4 201 3 o by} [ [ o 93
5 2002 [32) 1] €27 [} ] 0 £27
[ M3 1199 ¢ LIy ¢ 0 [ L1939
7 2003 1933 o 191 o 0 o] -1.939
3 2003 1602 2 1,604 8 13 piA] <151
b 2006 763 k1 98 b L] 1,018 20
to 2007 4% kL] 512 269 9 1018 o
1t 2008 0 0 w0 t.937 17 211 2,104
12 2009 b 0 0 1,937 177 LT PA L)
13 010 1] o 0 1,997 177 1474 2104
14 w0t L] 70 rits 1,997 i1 2474 214
15 2002 1] n W 1,937 117 pPRE:] PR {2
16 2013 [} n 70 1,537 196 2,153 AT
7 2014 [} it w0 1,927 196 2,173 2122
18 2015 ¢ i it 1,997 1%6 2,193 211
1% 2016 0 n 0 1977 159G 1,193 2,113
by 0 T 0 0 w0 1,997 195 1193 2,113
3 W8 o » 0 1997 156 2193 21D
T 019 L] 0 0 1937 196 1193 2113
21 200 1] FilJ U 1,997 186 1,193 2113
24 Fat ] ¢ 0 it 1,597 123 2,193 218
25 2012 L) w 0 1,597 196 2,193 211
6 2023 1] Fai » 1,997 354 1,493 2,113
7 pat?2 | 0 ' 70 1,597 196 2,19 210
8 2025 0 n 0 1,937 194 2,193 211
Fed W6 0 n 0 1997 194 2,19 21
30 207 0 0 0 1,997 196 .19 2113
k)] 2028 0 70 79 1,997 196 2,193 FANE)
32 2073 0 0 T 1,997 196 2,193 21
i3 2030 &) L W 1597 196 2,193 2,123
M 200 o L) 70 1,997 196 3,193 2123
5 2032 L] ) K 1537 196 2,193 2,123
35 2033 L3 n 70 1537 196 2,193 2123
M 2034 o 70 70 1597 156 2 FAYL]
33 2035 1] 70 A 1597 136 2,153 2,423
33 Ns ¢ . 70 L3997 195 2,193 i
40 37 < n .y 1997 196 2,193 2,123
41 X138 ¢ N W 997 156 2.193 FRFES
42 20339 L] T w0 1,997 1% 2,19) in
43 2040 1] 70 0 1,997 1% 2,193 2,023
44 o 0 70 ) 1597 196 2,193 FA Y2
45 2042 9 70 ) 1537 196 2,193 2113
45 2043 G 0 Y 1,597 1%6 1,193 2,123
47 1044 ¢ 1 10 1,997 156 2,193 2413
48 M5 Q 0 70 1,937 136 2,183 21123
45 2046 L] il Fat} 1,997 156 2,193 2,123
50 2047 L] i 0 1,997 1346 2,193 2,123
5t 2248 L] 70 0 197° 196 2,153 2,123
52 abs 5 1] K ¥t 1,937 196 2,193 FAYA
53 050 1} 0 N 1.937 196 2,133 2
54 2051 0 Fi's 0 1597 156 2,193 2423
35 M 1] 70 0 1577 196 219 2,123
56 2053 0 0 il 1,937 196 2,19) 2123
57 X054 [} 70 w} 1,997 196 2,18 123
58 2355 0 N H 1,937 156 2,193 2,123
53 W36 0 0 70 1,957 156 2,153 123
50 2057 0 Fid I 1,997 126 FALF: 2123
61 2058 Q T 0 1,997 1% N 2123
62 2059 0 L 70 1,597 156 2193 213
63 2060 1] N i 8,997 196 2,193 2,123
(21 2061 0 ¢ it 1991 196 2,19} 2,123
65 2062 (] 0 0 1997 196 2,193 123
& N6) 0 " 70 1,997 196 2,193 1123
&7 2064 1] n » 1597 323 193 2123
68 2065 ¢ Fo 0 1,991 196 2,193 2,123
67 2065 ¢ 0 30 1,997 1% 1,13} 2423
0 2067 ] W i 1,997 196 1133 FATL
71 Hi§ 9 70 F) 1997 196 2,193 2,113
6,853 4332 11,185 121,333 11957 135,790 124,605
EIRR 20.10%
£V
Discousd (%} BC Cost Benefd ’ __ NPV
15 154 2,708 4,169 1,461
1 200 1,18 6,588 351
10 1.4 3,793 9,267 3476
s 47 500 16345 11,145
3 £65 043 49IN2 39291
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Tablz 432 PROJECT EVALUAYVION (1HAILAND)

Ad3d (erchding Dams ) Uit pidlon baht
Foonovnic oo Eovoomic beocfit
L4} FAL]
Gonersl, Eoonomic Beoeli-

Comtrwtion O&M Total e Agri Buelit Cist

Year 4 ® _(© ©) () [5) (G}
] 1994 ] Q ] L] o o -1
? 1993 % 0 6 ] ] o -5G
3 2000 87 [ £7 L] o [:] 57
4 2001 103 0 iox 3] 1) @ 163
3 2002 642 (1] &40 ] 1) (1} 440
& 200} 1,216 o 1,216 [1] ] & -L2lé
7 2004 2097 o 109 [4] [ o 2,097
3 2005 2,102 2 FA RS 78 13 93 -2,018
b 2005 2% 31303 285 43 n S0
1 W07 768 33 £0) 285 438 ERY) ALY
1 2003 0 52 g2 3,037 177 L L] 31
1 200 0 82 52 345 177 3424 3,512
13 Ao 0 82 82 3446 11 3624 150
14 2011 [+] 82 2 3415 13 3624 2542
13 201 0 82 22 445 177 3624 3.4
té 13 [ 2 .1 ] 31568 136 2754 3682
17 2014 1] 2 -3 1568 196 3,764 3632
13 2015 [ g2 82 3,568 156 1764 3682
19 2018 0 ¥2 7] 3,568 1% 3,764 1682
0 2017 0 LH 0 3,568 196 3764 3682
g 0 &2 82 1568 196 3,764 31,682
21 W0ig [1] £2 82 1568 196 3,764 1682
23 2020 [1] 82 2 3568 196 LS ) 1,682
XN Q 82 82 1558 o5 3761 3642
2% 2012 14 82 &2 1.%8 156 3164 1682
26 2013 [+] 82 £2 3,568 i 3764 34682
1" 2923 0 82 2 1568 196 3,744 3682
1B N <] 82 82 3558 1% 3,764 1682
3 w26 0 £1 2 3568 196 3,764 1682
30 2027 4] 82 52 3568 1926 3164 2682
3 pat¥ad 1] B2 12 3,568 196 3364 3,682
32 Wre 0 82 82 3,568 196 3,764 3482
33 2030 0 £1 2 3,568 196 3,764 1682
M X131 1] £2 32 1568 126 3754 1682
35 232 [1] £2 a2 3,568 196 3,761 LIS 3
35 03l 1] 52 £2 3.5%% 195 3764 3682
37 2034 o B2 82 1,588 196 31,761 3,682
18 2035 o 82 12 3see 196 3,764 3682
3 2035 4] 82 82 1568 196 3,964 1682
1) 2037 [} b7 12 3568 196 3,761 €82
11 38 1] %2 &2 3,558 134 3,764 3632
42 20339 [ ¥2 82 1,568 i9% 3,764 3682
43 x40 0 82 §2 3568 1% 3,764 3682
LE] 2041 0 82 a2 3,568 196 364 3682
45 w0 0 82 a1 3558 196 3714 3682
45 43 /] £1 2 3508 196 3,764 3687
47 2041 0 £1 82 3,568 196 1764 1,632
48 2045 ¢ i1 82 3568 196 3,761 3682
19 w46 o E2 12 3568 156 2764 3642
5Q 47 [} 81 82 3568 196 3764 3682
51 2348 0 £2 ] 3,448 196 3,764 3632
52 242 [ B2 a2 3,568 196 3,764 3582
51 250 0 82 %2 3,558 19 3,764 1582
54 2051 4] 52 32 3,568 196 3764 3,682
b3 ] W52 [} 82 32 3,568 156 3,764 164z
55 2053 4] B2 2 3558 126 3,764 1682
57 2054 0 81 82 3,568 195 3,764 1682
52 2055 ] %2 22 3568 196 3,764 1682
53 2038 0 B2 32 3568 196 3,764 3682
6 X557 1} 82 22 3,568 196 3,764 1682
61 2053 1] 82 a2 3568 126G 3,764 1652
62 1559 (1] §2 42 3,568 196 3,764 1683
63 GO 0 61 2 3,568 196 1764 3582
&4 2061 0 £1 22 3568 196 3,764 3682
&5 162 [1] £2 g2 3568 196 3,764 3,682
65 2063 ¢ [ 1] 82 3,568 156 3,764 1682
&7 2064 L] 83 A2 3568 196 3,764 3682
&8 2065 o R 32 3,568 196 3,764 1682
&2 2 0 £2 82 3,568 196 3764 1682
.t 2067 0 82 1 74 1168 1%6 3,764 3681
7l 2068 1] 82 31 3568 195 3,764 3622
3G S04 11410 11278 11935 1913 NsEn

EIRR 2402%
Py

Discound efof*}  BC Cost Benefit NPV
[H] 195 3184 6,204 3,020
12 238 1900 10073 6,173
i N 4,503 14,4312 9979
3 641 6525 43718 35,901
2 b ] A5 TN 62313
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Ta¥le 433 PROJECT EYALUATION (THAILAND}

1t-2-1 {exctuding Dams } Unit: mifloa bate
Economiz cost Econamit benefit
1113 RS
Geneal, Feonomic Bepelit-
Constructio O&M Totad e, Agi Beaehit Cost
Year n (A) B) {C) D) {E} [t3] [(4)]
H ] 13 [} 133 0 o [+ -15
2 1999 55 1] 55 L] 0 [} -56
3 22000 i1 0 57 1] 0 0 -37
4 2001 14 1] 304 0 0 [+ =1
5 2002 6351 1] 633 1] 1) 0 £53
1 2003 1,225 Qo 1,225 0 o 0 -1225
? 204 1948 O 1948 4] 13 0 -1948
14 2005 2,635 2 2638 % 15 93 -2,545
9 2006 1,799 LERN R X ¥ 285 43 3 -1,49
i0 2007 1,513 13 1.545 285 42 333 -1.243
¥ i 2008 1034 B R LY 1M} 232 1545 441
12 59 2,245 U} ] 1313 232 L5448 1R
i3 2010 2412 0N 249 1313 233 1,545 41
14 0N 4169 0 409 1313 232 1545 -26H
133 0012 LR P.0] W 61 1313 32 1,545 4,645
16 2013 4,102 W G118 1313 32 1,545 -4633
17 i 2,303 0 23D 464 2 4835 2,452
13 Wis 1,955 N 2035 4634 201 4838 2810
1 2018 219 2 23 4614 201 4835 2512
2 21 %9 237 104 5529 24 5,752 LNE
) -1 m nr W 5863 T w9 6892 5383
22 2019 [} 280 280 5,851 221 6078 5,398
3 205} 0 280 289 5851 221 6,078 5.1
M 202 0 280 280 5851 m 6078 5,798
as 2022 Q 280 130 545 227 6,078 5,38
26 2023 0 280 1o 5,851 o 6,074 5193
27 2024 1] 280 Pl 5851 m 6,073 5,858
23 2025 1] 28 8 5851 27 6,073 5.8
) 2026 o 1W'0 280 5,851 227 6078 5,78
kD] 2021 0 280 280 5153 227 £07% 5158
3 2028 [ 280 28) 53851 227 6073 5,198
n 200 o 280 280 5851 27 6073 5,168
1 2030 (1] FiH 280 5.35] 217 £018 5,58
M 2031 0 280 3 5854 23 60718 553
s 2032 [H] ot 250 5851 n? 5078 5,138
k1) 20313 4] 280 230 5,351 7 5078 579%
% 31 M 4] 280 130 5451 227 £078 .19
33 2035 O 230 280 3331 nt 6078 5158
39 2036 < 280 280 5,353 227 6018 S8
40 237 ¢ 280 280 5,851 pril 5078 5,798
41 233 ¢ 280 280 5,851 227 S078 5,758
12 239 ¢ 280 280 5,851 227 072 5,198
43 2049 ¢ 280 280 5851 227 8072 5,718
H 2041 a 280 280 851 27 6073 5,798
&5 247 ¢ 250 230 5,851 7 5,078 5,78
45 2043 ] 289 280 5851 227 6,078 5,198
47 2044 0 230 280 5,351 227 &£,078 5,798
43 243 L] 280 280 5351 27 6078 5798
9 2046 1] 230 280 5451 227 £078 558
59 2041 0 280 282 5,851 27 6078 598
51 2048 1] 28} 280 5851 222 £0718 5.191
52 2049 0 280 280 5851 227 6,078 57258
33 2659 L] 280 250 851 27 6,078 5743
54 2051 Q 230 280 5851 223 £072 5298
55 2052 L+] 239 280 5851 227 6,078 5,798
55 .t} | 0 280 280 5,351 227 6,018 5798
57 2554 0 230 280 3,351 223 6,074 558
58 2055 [+] 280 280 3351 227 €071 5,798
59 55 ] 280 280 585 227 6,073 5,73
L) 2057 [} 280 280 5.385% 237 6078 3,758
(1} 2058 0 280 280 5151 217 6973 5198
62 2059 1] 280 280 5851 21 6078 5,798
&3 2060 1] 280 280 5851 el 6073 5,158
&4 2061 0 280 280 5,851 21 6,078 s, 198
é5 2062 [} 280 280 5,858 27 6,073 5,798
65 63 . 0 280 230 5,851 27 6,073 5,998
&2 2064 0 280 230 585! m 6073 L58
68 MES [} 280 230 5,851 m 60718 5,758
62 P10 0 28D 280 5,851 227 60718 $.75¢
0 2067 o 280 80 5851 F2 2 6078 5798
71 2068 1) pids) 286 5.851 7 6078 3,798
39856. 5166 55002 263K 13008 340377 265356
ERR 1201%
PY
Discount mte(%y) _ BAC Cost__ Benclit NPY
[ 3] 47 1,352 5658 - -L703
2 100 10030 10035 &
10 123 12513 15345 2,832
5 231 23,407 85514 12,10

3 335 31,534 105351 77
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Table 434 PROJECT EVALIFATION (FIIMLAND)

AR Including Dams ) it pullon batd
Foviroeni cost Foormanis booofit
Tt LIRS
CGornerat, Econoonie Boneft-
Condrntion O&M  Tolat e Api Dencft Cost
Year (4) (3) (Y] ()] {E) [12] (G}
i 1958 | 33 [1] 15 Q 0 0 -1%
2 1779 43 0 & 0 ¢ 0 £&
3 2000 b2 L] 97 0 [1] 0 ST
4 2001 55 43 141 142 3 1% Fyd
5 001 [34) 45 668 112 8 17 -498
3 2003 1,199 435 1,241 142 8 170 -1.074
7 2004 15939 45 1584 142 28 10 -1,814
g % 1402 1519 220 43 163 1,386
9 2006 55 13 Bg438 1616 £1 15697 b:2 >
10 2007 434 13 7 1,616 b3 | 1697 1,130
1 08 3 120 128 2,644 263 1,909 2,784
12 2003 (1] 12 ¥l 2679 2587 2945 2,826
13 Mo V] 0 120 2,673 267 2345 1826
14 il 5 0 135 26713 267 2346 2,8
[} 212 3 0 125 2679 267 2945 2,821
16 2013 ] 454 464 2,989 il 3,248 2,804
17 2014 [ 4] 464 4454 2,983 7 3,268 2,804
18 s 0 454 464 2959 m 3268 2,804
1% nts L] 454 4464 2989 m 3,268 2,804
20 2017 0 451 464 2,953 e 3,268 1,804
T 9 4 a5 2,959 79 368 2504
21 019 0 4 2,989 Py 328 1804
23 X0 ] 4454 464 2987 21 3268 2,804
24 2011 o 454 454 1589 23 1268 2804
25 022 ] 464 461 2989 F 3268 2,804
26 2023 [ 454 454 2589 e 3268 2,804
27 pati | ° 54 454 2989 i 3,268 1,804
23 023 o 464 453 2989 79 3258 2804
9 2026 ] 454 454 2,589 i 1248 1RO
30 227 [1] 455 454 2.959 7 3,268 2,804
3 2028 1] 454 154 2989 279 3,268 2,801
32 2079 4] 4454 464 2589 i 3,268 2,803
1 230 0 4451 451 2,959 1 3268 2,804
M X3l L] 454 481 29%9 79 3,268 2,804
35 20312 0 454 454 2,989 279 3268 2,804
35 2033 4] 454 454 2989 F) 38 2,804
37 2034 V] 44 464 2989 9 A 2,804
i3 033 ] 454 454 2939 Fry) 3,16% 2,801
33 ik ] 461 454 23953 28 3168 1804
L 5] 7 0 454 454 2999 sl 3,768 2,804
41 oY s a 464 £64 25289 1 LW 2801
427 2039 1] 464 464 25983 ro 3,268 2,804
43 610 1] 464 464 2.9%% 20 3268 2,804
4% WAL 1] 464 454 2,982 2y 3,263 2.5
45 W12 [ 464 454 2,983 279 3268 2,804
45 W3 ¢ 461 454 AL 273 3,268 2,804
47 2044 [+ 454 464 2983 279 3,263 2801
48 w45 [y] 454 455 2.98% 279 3,263 2,804
13 FOL ] 464 454 2,985 27 3,268 2804
50 2047 0 444 461 1989 279 3368 80
51 2048 ] 464 464 2,989 p ey 3,268 2,804
32 i L] 454 454 2,989 7% 3,263 2,804
53 2G50 0 464 464 1,983 21 3,263 2,854
34 2051 0 %64 4459 2,989 e 3268 2,804
35 23512 0 %64 454 2989 e 1,268 2.8+
b 2033 0 461 £64 2939 79 3,268 2804
37 %4 [¢] 464 464 2,959 m 3258 1804
58 20535 0 4454 464 2989 nm 3,268 2,804
2 2056 Q 464 454 2,989 213 3,263 2,804
(] 2057 L] 464 4564 25%9 F 3,268 2,804
6t 2058 L] 464 464 2589 m 3,268 .34
62 2059 ¢ 4454 454 1.589 F 3,268 2,854
(1] 2060 1} 454 &4 2583 17 3268 2,804
64 2061 0 464 464 2989 FX 3368 2,84
(33 2062 Li] 454 4564 25939 279 3,268 2,804
&6 2063 1] 44 354 2989 9 3,268 2,804
&7 2064 1] £64 4 2,989 1 3,268 2,804
68 2063 [} 464 454 2.9%3 73 3,263 2,804
&% 2066 1] 451 464 2.989 m 37268 2,8G%
70 2067 ¢ 4 464 2,989 3 3,268 2,804
7l 2568 1] 344 464 2989 17 3,268 2,804
6900 26971 33871 184,764 17,274 202038 168,167
FIRR W E1%
Py
Dooount ctf%)  BC Cost Remefa NPV
5 199 3N 6415 A2
3 241 4,832 10,007 5,875
10 2y 5,604 13,980 8976
3 41% 92614 309035 30,392
3 4582 14342 69315 53,582

XUI-T-14



Tetle 413 PROJECT EVALUATION (THAILAND)

Akt 2.1 {incloding Dams ) Unit: millon baht
Foonomse eosd Ecoeomis benefil
TW rHCT
General, Ecopamic  Bencfit-
Contructivn  O&M  Tolal e, Agri. Beeafit Cost
Year (A &) ©) ) {€) ) G
[ L1998 1% [ i3 ¢ ] ¢ -13
2 1999 &5 a & ] 0 o £5
3 2000 27 Q 97 L] Lv] Q¢ 37
4 2001 100 43 4 41 1% 170 25
3 2002 &35 435 424 142 2% 11 -5i1
é 200} 1216 45 L6l 142 28 170 -5.0%1
7 2004 2097 45 2141 14 28 120 -1,972
8 2003 p ALY 47 1% F#] 43 163 -1,833
9 206 1220 N 138 532 80 1012 341
10 2007 773 £3 £ $31 B2 1,012 155
il 2008 3 X0 137 4208 M7 4,482 4,345
12 2069 [} 131 131 4,250 66 4,516 4384
13 210 ] 132 132 4150 268 4,516 4,384
14 201 3 132 137 4,150 268 4515 43713
13 W2 3 132 37 4,150 65 4315 4
15 2013 4] 476 176 4,350 78 43838 4352
17 M4 1] 476 476 41560 278 4838 4362
18 13 0 416 416 4,550 2738 4,838 43581
19 2016 0 476 475 4,560 273 4833 4,362
20 017 <] 476 46 4,560 278 4,818 4352
2 me 0 A 4% 4560 I8 483 4362
2 219 a 476 476 4,560 278 4838 4352
3 0N 0 47% 476 4,560 278 4838 4362
H 2023 0 15 476 4,560 278 4838 4362
25 W ] 176 476 4,559 218 4,838 4362
% w01 1] 476 476 4,560 78 48318 4,362
27 2024 0 A% 476 4,560 278 4812 4,352
24 2025 L] 475 476 4,560 78 4818 4342
F B 72 0 17 45 4,550 278 45838 4351
30 2017 0 475 476 4,560 278 4,838 4,362
M 28 [+ 176 478 4,560 278 41,338 4,362
i on 0 176 476 4,560 278 4,338 4362
33 2035 0 976 476 4560 278 4838 4,382
34 2031 [+] 76 415 4,560 273 4,838 42862
E ST} o 416 415 4,560 e 4,833 4,352
36 2033 0 415 476 4,560 278 413838 4362
n 2034 L] 476 476 4,560 278 4333 4,362
38 2035 [+ 1% 474 4,560 278 4838 4,362
33 2035 O 4176 476 4,560 278 4838 4352
49 2037 o 4% 176 4,560 278 4,838 £362
@ 2038 ¢ 476 476 4,560 278 43838 4,362
42 2032 0 4716 476 4,560 78 4338 4362
413 2040 1] 174 476 4,560 278 41138 4362
41 2041 1] 476 47¢ 4,560 278 4838 4,362
5 2092 o 476 476 4,560 78 4838 4362
% 2043 (4] 176 475 4,560 278 4838 4367
17 2044 0 476 476 4,560 1 4838 4,362
43 2045 QO 476 476 4,560 178 4,832 4362
“ X4 0 476 476 4,560 278 41838 4362
30 2047 0 476 476 4,560 278 4218 £,362
51 2048 Q 476 476 4,560 72 4,838 4,362
52 2049 0 476 476 4,5¢0 e 4,838 4362
N 2050 o 476 475 4,560 78 4,838 4367
4 205 o 476 +76 4,560 278 4838 4,362
53 2052 o 475 476 4,360 278 4,238 4,361
6 053 ¢ 476 476 4,560 212 438318 4352
37 2054 ¢ 476 476 4,560 e 4338 4162
53 2055 o 476 76 4,560 2718 4,838 4362
59 %6 o 4 4% 4,560 72 4813 4357
& 2057 Le) 475 476 4,560 2718 4,818 4362
61  203% o 476 476 4,560 78 4,838 4,352
62 2049 ¢ 476 1% 4,500 278 43838 4,362
63 W60 O 476 475 4,560 ¥ 4838 4,362
54 2068 0 476 476 4560 118 4338 43621
63 2062 L] 476 176 4560 78 4,818 4,362
& 2063 1] 476 176 4,550 273 4,813 4152
67 2064 1] 476 156 4,550 173 4,838 4362
68 265 o 476 476 4,560 178 4,838 4,362
[ W56 o 176 476 4560 m 4838 4362
Lt W47 0 476 476 4,360 rig 4838 4361
O . o 476 4% 4,560 378 4533 4,362
8393 27,1 3509 T 12284 Pl 260345
EIRR 3063%
PV
Disceri rai(®} BT Cosd Beocfit NPV
15 233 3,700 610 4939
12 290 4735 13149 2014
i0 341 5113 194460 13,748
5 5314 10759 51400 45,701
3 6.44 #3051 (D146 83,665
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Tetle 436

FROJECT EVALUATION (THATLAND)

Alr2-2 ({ncloging Dams )} Urit millog batd
Economic oosl Economic benefid
™ GHO
Qeneral, Economic  Benefit-
Constrsctio Q&M Told ee Agi Beefl  Cont
Yea DA @ (D) ®._E___F
t 998 [§3 ] 15 ] 1] Q 15
2 1993 &6 0 L5 o 3 0 45
3 2000 «N 0 81 ] 1] 0 97
4 201 101 43 145 142 28 11 24
5 w02 519 45 634 142 ® 170 523
) 2003 1,225 45 1,27) 142 28 176 -3,100
7 2004 1948 45 1953 42 28 170 -1.823
8 pir o) 2,635 4} 2,683 220 43 263 2420
9 2206 1,199 &3 1.ER2 032 g2 1032 R
10 2601 1,518 K3 1,601 532 80 1,012 -589
1 2008 1.033 126 L139 1,590 264 22 1,065
12 X9 2,245 120 2355 1,935 268 2.261 -4
13 2010 2422 120 2542 1,998 265 2,261 -2E)
11 201 4114 120 431 1,995 265 2.261 -2.033
15 W12 5332 120 5512 1.995 265 2,261 <3251
14 x13 &109 464 6512 2305 28 2583 -393%9
17 204 233 st 2 4739 N9 asss 28l
iE 2013 1,962 454 2426 4739 He 4,958 250
19 216 2353 #4286 5.218 23 5431 2658
0 2017 1,082 631 1.1} 555 2224 5752 4033
2 2R B3 6 1381 6043 25T 6300 <316
22 2% Q &11 61] 6,043 257 £330 5623
23 w0 0 61 61 6,043 257 6,300 581
24 paLkd ] ] 6 6N 6,043 251 6,300 56
25 2022 o -1 | &1 6013 237 6,300 5,629
26 X2 o 671 &1 6043 5% 6300 5,629
21 2024 o 671 B 6043 257 6300 5629
23 225 o 671 &1 6,043 257 6300 5629
el x4 ¢ 671 61 6043 257 6,300 5,629
30 2027 Q 611 &1 6,643 25 6,300 3,622
n 228 0 £11 &71 5043 257 6,300 5619
32 e 0 671 L34 6043 157 6,300} 5629
A 20343 0 &11 67l 6,043 252 6300 35.62%
31 2033 [+] 6il 671 6,043 253 6,300 5629
35 2032 0 611 611 513 253 6,300 1629
35 x)33 Q &)1 61 £043 5 6300 5629
37 2034 [+ 67 6H 6013 251 6,300 5629
i3 2035 0 st €71 6,043 257 6,300 5629
iy 2034 4] 53t 671 5043 857 6,300 5623
4 2037 o 571 611 5,043 257 6300 5673
11 2033 0 &7 611 6,043 37 6,300 3613
42 2033 L] 671 671 §042 237 6,300 3529
41 2040 1] &7 &) £04) a57 6,300 3673
41 pai 21 ] Q &1 671 6.043 253 5300 5659
15 2042 ¢} 671 671 6,043 237 6,300 561
46 243 [¢] 1131 671 6,013 257 6,300 5629
47 2044 [« &N 671 £,043 257 6300 5629
43 M5 o &M 621 £013 237 6,300 5623
43 2048 o] &M &71 £043 251 6,300 5623
%0 M7 4] &M 571 6013 257 630 3623
5 2048 o] 6 671 6,043 237 6,300 5529
52 2047 1] (3]} L-3] | €043 253 6,30 56%
33 2050 o &M 671 6,043 251 6,300 361
54 2051 o (3] ] 611 5043 257 5,300 5629
55 2052 o &H 5§71 6,043 251 6,300 5,622
55 2653 O &1 &7% 6043 Fads £330 5,629
57 2053 1] &n &1 6013 257 £,300 5,629
58 55 O 6N &11 6,043 251 6300 5620
52 2056 0 &F) 51l 6,013 257 6,30 56X
&0 2057 0 671 571 6,043 251 £3% 5629
61 258 0 671 &1 6,043 251 5300 5629
62 2657 [} 471 &1L 6043 237 6,300 5629
63 60 [} (-3} 611 6,043 237 6,300 5623
61 2061 Q 63 (3] ] 6,043 237 &,300 5629
&3 2062 o &M 611 6,043 2 &350 5625
&5 2063 (] &1 (.51} 6,043 23} 6300 5629
&7 2064 ¢ &1 &1 6,013 257 £,300 5,629
3.4 2063 L1 571 §71 6,043 25 &30 5619
5% 205 ] 6 61t 6,043 257 6,300 5629
i 2067 o 671 611 6,043 257 6300 5,629
71 2008 o 671 &7 6,043 37 £.300 5623
IIRMG  3NE35 17,550 343314 15903 359217 281,667
ERR 13.79%%
PV
Discount rate{%) _ RC Cosd Bepelit KRV
13 053 1819 ) -515
12 113 10,392 12219 1,427
10 133 13641  1R108 4458
s 235 2283 6132 11,985
3 293 38,110 114318 75608
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Tebe 437 PROJECT EVALITATION (THAILAND}

Didribution Systcm Improyemeot LUlaat: mithon haht
Foonoaic cost Foanomic bonefit
[ 15 1 I
Gorwral, Foogonile  Boneft-
Contrintion OAM  Tod o Agi Deofu Cost
Year (A) L] ) (D) [13] (] ©)
1 1998 1 0 1 0 o 0 N
2 i} [ 3 0 o 0 3
3 000 2 [ 2 0 Q 0 2
4 201 45 [ 45 @ 0 0 45
s 1002 45 [ 4% 0 0 0 46
6 200 €8 0 63 [ & 0 £3
7 204 67 Q 67 [ o [ £7
8 2005 0 2 2 7% 15 93 91
§ 006 [ ? 2 78 15 93 9t
0 2007 [ b 2 % 15 3 91
1 08 ¢ 1 7 7 15 93 91
17 0y 0 2 2 78 15 93 91
13 2010 0 2 2 % 15 93 9i
14w 0 2 2 73 15 43 9)
15 2012 o 2 2 73 15 1] 9l
16 2013 0 2 2 78 15 91 o1
17 xu 0 1 2 78 15 93 91
s 2018 0 2 2 3 13 93 9
W M6 0 2 ? 7 15 93 91
0 007 0 b1 2 73 1} 93 9N
70 2018 Q 7 ] 73 3 93 91
T 2019 0 7 2 73 14 %3 9§
23 200 @ 2 ] 78 3 93 31
24 20% 0 2 2 78 15 91 st
25 [ ? 2 3 15 93 91
26 2013 [ b ? 78 15 93 91
27 201 [ 2 2 7 15 93 9
28 2008 0 2 1 7% 15 93 91
29 2026 0 2 2 b 15 91 51
v 2017 0 2 2 78 15 23 21
3 201 ¢ 2 2 78 15 93 91
32 W ¢ 2 2 78 15 93 31
33 2030 @ 2 1 78 1) 93 91
34 2031 0 2 2 78 13 23 91
5 2032 0 2 2 78 15 93 91
36 2030 [\ 1 2 7% 5 31 21
@ 37 2034 o ) 2 T8 15 23 o
: 33 2035 o 1 2 7% 15 93 o1
» 036 0 2 2 7 15 23 91
0 2037 0 2 7 7% s o3 21
41 2038 o 1 2 78 15 93 91
41 2039 o 2 2 78 15 93 91
LT o ) 2 73 15 93 91
4 o4 0 ? ? 78 5 93 8l
45 2042 o 1 2 7% 111 23 ]
45 2043 o 2 2 7% 15 23 ]
47 2044 ) 2 2 78 ¥ o3 91
8 45 3 2 2 T® 15 93 o1
49 046 3 2 2 78 15 93 21
0 2047 o 2 2 7% 1] 93 91
31 42 o 2 2 7% 15 93 ol
51 43 0 2 2 78 15 93 21
$3 2050 0 2 2 78 13 93 7]
¢ 2081 [ 2 1 78 15 93 91
55 2052 [} 2 2 7% 5 93 21
56 2053 0 2 2 74 13 93 91
57 208 0 2 2 7% 15 93 21
58 2053 [ ] ] 7® 15 23 21
33 205 [ ? 2 ™ I 93 21
6 2057 [ 2 2 78 15 93 93
61 2058 [ F 7 7% 15 93 9%
6z 2059 [ 2 2 78 11 93 91
63 2060 0 2 ) 7% 15 93 ]
@ 64 2061 0 2 ] 78 15 93 91
65 2061 [ 2 1 ™ 15 93 21
66 2063 0 2 2 78 15 93 91
67 2064 0 ? 2 7 1 93 91
63 2065 0 1 ? 78 15 93 91
69 2066 0 2 F 78 1 93 91
0 2067 0 ? 2 78 13 93 91
T 2068 0 2 2 78 14 93 91
FET) 122 353 4,992 %60 3952 3,599
EIRR 27.50%
L PV
Discowrd ie(%) _ BC Cot  Benofit NPV
THET) 112 3 10
1 168 1 350 210
10 32 145 416 330
$ 626 202 1,264 1662
I 111 M0 2140 1,908
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Totle 438 FPRCFECT EVALUATION (THAN.AND)

Dirainage Systeps Imorgyvement Unit: mitlon batdt
Foooomic cost Economis bereefit
Tu TRCT
General, Eoonomic  Penefit-
Constrectio OSAM Total ele. Apni Berefit Cost
Year n{d) (8 ©) ) E) [L3] (3
1 1993 0 0 0 o L] 0 o]
] 1993 4 1] 41 0 o 0 -4
3 00 35 [+] 35 [ 0 ] 58
4 2001 2% 0 2 1] 0 [1] -28
5 2002 287 o 237 Q 0 0 -287
& 2003 838 /] 833 Q 0 [/} 8318
7 2004 LS» L B Y L] Q [V} -1L537%
1 2005 1316 O 1318 L] ] [H] -1.315
9 2005 165 o 165 [4] a 0 -168
493 L] 43 0 [¢] [ -433
o 31 n 1,028 154 1212 L175
0 37 7 1028 184 L2 1,175
[ 37 7 1,028 184 L2 L1735
o kY 37 1,028 184 L2 L
0 37 3? 1,023 184 1,212 L1725
1] 37 k) 1.028 124 1212 L1715
o kY} 7 1028 134 12i2 1175
0 7 37 1,078 184 1,212 L1713
0 37 7 1.028 134 1,212 1175
o 37 L}/ 1028 184 1,132 LA7S
0 37 37 1028 184 1212 1175
O 31 a7 1028 184 1.212 1175
1) EY) 7 1,028 184 1,212 LS
o 37 n 1,028 184 1,212 LTS
1] 37 37 L0723 184 1212 1175
1] 37 31 1028 184 1,112 L1713
o 37 37 1023 184 L2112 1,175
1] 37 37 1023 184 1212 1175
o 37 37 1928 184 112 1173
o 37 37 1028 184 1212 1,173
o 37 37 1,023 184 1L.12 1,175
1} kYs 37 1,023 184 1,212 Lirs
1] ar £ 1028 184 1,212 1175
o 37 37 1023 i84 1212 1173
0 kY§ 31 1,02% i11] 1,212 1,115
1] 37 37 1,028 (11 1212 1,175
o 7 37 1023 184 1,212 L1735 @
1] 3z 37 1023 184 £,212 1195
0 37 3?7 1023 184 1,212 L1
0 LY} » 1.02% 184 1212 L1715
0 37 7 1,023 184 1212 LI1s
o 37 31 1,023 184 1,212 L1
1] 37 37 1,023 184 1212 115
0 7 37 1,023 184 1,22 1175
0 kY] 37 1,018 184 1242 LIS
[+ kY) 37 1,023 184 1212 1173
1] 37 317 1,028 184 1.2%2 1.175
o 37 37 1,028 184 112 L1753
2] 37 3? 10238 184 Lhz 1175
i} 31 37 1028 184 L2 1175
[1] 37 7 1,028 184 1212 LIt
[ EY) 3 108 184 L2 1175
0 37 37 1028 184 1212 1175
] ay 37 1028 174 1,212 1175
] 3 37 1,028 i84 1,212 1175
0 LY} 37 1028 184 122 1,i15
L] 37 37 1023 184 1,212 i17
0 37 7 1,028 184 122 1,175
0 n 37 o 184 122 111
0 37 n 1,028 164 1232 117
0 kY 3 1028 154 1.2¥2 1115
0 37 37 1023 184 1242 L1735
L] 37 37 10238 184 1,212 1175
0 37 EY) 1,038 184 1,22 L1735 ’
1] 37 37 §028 184 5,212 1175
0 37 32 1028 184 122 1175
0 37 37 1028 184 1212 1,175
o 37 3?7 1018 184 212 L1753
i} 37 37 1038 184 1,242 HALE
0 17 31 1028 184 L2232 L175
0 37 37 1028 184 1,212 1135
540 2351 1659 62708 )24 13932 65273
ERR 149i%
PV
Biscount et} BC Cost Benelit NPV
15 043 2082 1,997 -i%
12 132 2457 3247 . 92
10 1.45 382 4555 1,832
5 33 4,198 14123 2,925
3 452 546 25108 20,002

XII-T-18



Table 419 PROJECT EVALUATION {THAILAND)

Melpbtening of Flood Baiyits _ Uleit: ilho hale
Foonomic ord Fovooaye benefit
— LU [(3249)
Gunerat, Eoooonic Bomefit-
Corstruction 0&M Total L5 Apgi Boocfi Cosd
Year 4 . © o) {8 (U] G __
1 1958 0 [ o [ 0 0 0
P I b 0 [ 0 1 0 0 0
3 200 [ 0 [ 0 2 0 0
4 2000 4 0 14 0 0 0 4
3 02 1’ 0 13 0 ] 0 K5}
6 200 1 0 7 0 [ 0 17
7 0 158 0 158 0 [ [ 158
s 2008 307 0 sa7 0 [ 0 507
9 2005 3 [ 305 0 0 [ -505
w007 789 [ 139 0 0 0 189
1 008 0 12 1? 2,155 a 2,258 1,246
1w 0 o 12 ” 2,258 3 2,158 2,246
13 2010 9 » 1] 2153 3 2,158 2,245
1 on Q 7] 12 2,258 3 2258 2246
15 012 0 12 1t 2353 3 2258 2236
15 2003 0 12 b2 2,253 3 2258 2,246
1?7 W14 0 1? 12 2,155 3 2,258 2246
15 2008 h 12 [} 21255 3 2,258 2,246
19 2016 0 i} 17 2,255 3 2,258 2.245
20 2017 Q 12 12 2,155 3 2,158 2246
9 7] 12 2235 3 2258 2,246
0 12 1z 2,255 3 2,258 2,245
0 i 12 2,255 3 2,258 2,245
[ 12 n 2,155 3 2,058 2246
B 20N o 1” (}] 2,153 3 2158 2,246
% 201 0 1”2 }] 2,158 3 2,258 2246
27 20 o 12 1" 2,155 3 2,258 2,246
% 2015 0 2 12 2258 3 2258 2,246
2 2% 0 12 11 2,258 3 2258 2245
30 2017 ° 2 n 2,258 3 2258 2245
3t 2028 ¢ Y] 1 2,255 3 2,258 1,256
32 2012 o 12 12 2,258 3 2,258 2,246
33 230 ¢ 12 12 2,155 3 2,258 2,246
33 201 ° 1] 12 2155 1 2,258 2246
35 2032 o 12 12 2,155 3 2,258 2.245
36 2033 ¢ 12 12 2,255 3 2,258 2246
s 37 2034 6 (¥] 12 2,255 3 2,258 PRI
33 2038 ] 1 12 2253 3 2258 2,246
3 206 [ 12 }] 2,153 3 2,258 2246
¥ 2037 o 11 17 2,155 3 2,258 2,246
4t 2038 ¢ 12 L ¥ 2,158 3 2,158 2,246
7 2039 [ 12 12 2,255 3 2,258 2246
13 2040 0 1n 12 2,258 3 2,258 7,116
44 20 0 n 12 2,253 3 2,158 2,216
45 X2 o 1 ”? 2,255 3 2,258 2246
1% 08 o 11 1 2255 ) 2,258 2245
47 0644 [} 12 il 2,153 3 2,158 1,246
48 W4 ¢ i }] n 2,288 3 2,258 1,245
T X 19 [ 1 1 2255 3 2,158 .24
50 2047 [ 1 1 2,238 ] 2,153 2,246
st 2048 0 12 12 2,288 3 2,258 2246
52 39 } 12 12 2,255 3 2,253 2246
53 2050 0 12 12 2,255 3 2,258 2245
4 2051 ¢ 1 12 2,155 1 2,158 2,046
35 2052 0 ” 12 2,25% 3 2,158 22%
% 2033 [ 1 12 2,235 3 2,158 2,246
51 20%¢ 0 17 12 2,235 3 2,258 2246
3 1055 0 12 n 2,238 3 2,258 2246
3 2056 [ 1 12 2,258 3 2,258 2246
w2057 0 1z 7 2253 3 2,258 2,246
61 2058 0 iz [} 2,158 3 2,258 2,146
61 2059 [ 17 12 2,255 3} 2,258 2,246
. 63 2060 0 1 12 2,253 3 2,258 2246
( 3 61 2061 0 12 12 2,283 3 2158 2246
65 2061 0 12 12 2245 3 2,258 2,246
% 2063 (i 7 1 2,255 3 2,258 2,146
67 2064 0 12 1n 2,253 3 2,58 1,246
68 2063 0 12 12 2,258 3} 2,258 1,146
€ K6 ¢ 2 2 2,253 3 2,258 2,256
0 067 0 12 12 2255 3 2158 2,146
I 2068 [ 12 12 2,258 3 2,058 2,246
1,493 732 12i5 1)1555 18} BIR738 #3551
£IRR 6175%
34
Dicord f2i0(%)  BC Cost Berefit NPY
15 781 476 30 3,244
i 1008 6 6952 5450
i nn 710 B8 7970
5 1340 Lizé 2311 23,186
3 1A 1408 45,76 43,363
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Talc4.3.10 PROFFCTEVALUATION (THAILAND)
River Impreycioent 1

Lt eithon bald

Eocoomic oot

Economis benefit
T4

Zas

General, Fooomore  Bonefit-

Corcstrution O&M Tota] 5 Apri Benefit Co

Yeur ) ® __© (). ___E) ©® (G
L] 1593 [ 0 0 0 L] L3 o
2 1999 12 4] 12 [} Q o -12
3 2000 39 0 k) [} 9 [ -39
4 g % 0 % ¢ L] 1) -26
5 2002 294 0 21 Q L1 o -
4 2003 %) [ 93 ] o] [} 733
7 2004 223 L] Py L) Q 1] 1] Brats]
3 2003 56 L] 285 [ (1] Q9 Bra 2
b 206 L] 3 k| 207 33 240 9
i 2007 L] 3 N 007 n 0 w3
1l X0t L] 3l k)] w7 33 250 203
12 29 Q 31 n 207 13 bEN 3
13 20 0 31 L3 207 2] i1 203
[ES:1]11 L1} 31 3 07 33 piu] 209
5 2082 L1} 31 n 27 n 0 W3
16 2013 1] 31 31 2G7 L} ] 240 202
§7 014 4] M 31 w7 33 43 09
18 2013 ¢ n 3 w07 33 40 3
¥ 2016 0 3 31 201 1] 240 9
b ) ) o 3 31 01 X ] 240 9
n_ e 1] 3 3t 207 33 240 Fatrd
71 p.tife o k1 k3] 207 33 24 X9
3 2200 0 3t 23 ity 33 240 105
4 WU [ 31 L] 207 33 43 X9
5 ¥ 1] 3 3] 20? »n 19 209
25 X213 L] M L] 201 3 110 207
27 2024 9 L1 3 07 13 p 2] yts]
i3 W15 0 il 3 207 3 p2ol 209
Pl At 0 31 3 207 3 240 209
30 2011 (1] 31 31 207 33 40 7
k) piugsd 1] n 31 w7 33 2403 Pt
32 H1P ¢ 31 n w7 3 242 Pt
i3 2030 0 n k11 w07 i 249 xx
LI} [+ k1] 11 X7 33 140 X3
13 2031 1] 31 3t 207 a3 240 Pty
3% 2033 ¢ 3 R 207 3 242 it
37 2 ] 3 3 w7 1n P2 »
k' 2035 ¢ 31 3 207 33 23 269
32 2035 [H) 3t 33 al) 33 ) bt
40 37 ] 3 3 207 1 242 pivs]
LY . 1111 [} 31 3 7 n 30 9
42 033 0 L1} k) W07 » 240 209
£ 0480 o 3] n 207 33 240 209
44 x4 o 3) 3l 207 33 14 203
45 W42 1] 11 11} 1 33 140 2039
45 22 1] n 31 207 33 14 203
L o 0 31 33 207 3 4 9
43 2043 1] 3i n 207 1 143 239
9 A48 0 3 31 w07 33 40 209
50 7 (1] k11 a1 07 M Lo 20
5t 2048 (4] 3 31 07 n 149 200
52 08 (s} 3 i 7 L] FE] 209
pa 2050 L] 3 k] | 7 M 40 209
b2} 2051 o 31 k| w7 A3 2% 09
35 2052 1) 31 31 207 i3 130 203
56 W53 o k11 k1] 207 k] 240 W
57 2054 O 33 k] 201 kS ] 242 203
58 158 4] i 3 207 33 2% i}
59 W55 L] 31 3 207 33 240 Fin
(54 2057 o k] 3 07 3} 240 209
61 2058 ] n 3 201 33 49 ity
62 2053 (1] 3 3 7 33 245 9
6} NGO Q 3 3i 07 33 10 ity ]
64 2061 1] 3 EH 207 3 0 its]
635 2032 [\] 31 33 207 a3 2 4] ity ]
o6 2063 L] 31 3 07 33 4 25
&7 054 Q L1 L} 207 13 Mo 209
63 2065 0 3 11 w7 33 1% 209
&9 2066 0 k1| 3t W1 33 i1 9
O 2067 ¢ 31 kY] 07 13 149 200
T 2008 o M N Wi 1 244 203
1234 4953 187 13041 2009 15120 11933

EIRR 13.47%
Y

Dcound raff®) BT Cod Bonef NPV
i5 082 588 423 45
12 113 S 807 92
10 138 816 1,117 ml
L] 137 1.30% I 1,789
3 s LA 3334 16X

XI-T-20



Tablz 4311 PROJECT EVALUATION {(THANAND)

R er Impooy emsent 2 Unit: matlon bald
Foonomic cost Ecovxends benefit
Geoors, Ecopomic  Beoofit-
Copdruwction O&M Toial <o Agi Beowfit Cost
Year A 8) LY (D) (03 . £ (CH
{ 1933 o < Lv] ¢ Q 1] L]
2 1959 o [} Q o Q o 1]
3 2000 0 o L] Q ) o [+
4 2001 L] a 0 o 0 o (1]
3 002 0 Q ] 0 [ [} 0
[ 2003 o [} 0 ] Li] LH 0
7 2004 1) 0 o 4] [+] ] o
B 2003 o O ¢ 4] [} 0 Q
9 2006 0 1 o il ] 4] 0
e 2007 o 0 ¢ 0 L L] 0
11 2008 g o 0 ¢ ] (1] o
12 2009 4] (1] 0 0 o 0 1}
13 2010 o 0 0 ) 0 q 0
4 201 u] 1] b) 0 0 0 [
5 201 1] 0 o ] 0 [} [+
16 201 o) o ] ¢ 0 [+ [V}
17 N 3l 0 3l 1] L] (1} -3
18 2018 35 0 35 0 [ 1] -3
19 2016 413 ] 425 4] ] ¢ 415
w0 17 682 [ 682 0 1] [} 681
11 2018 414 R 0 0 0 A4
n 201% 1] 49 40 -16,052 B4 -15.958 -16,008
13 2020 L] 40 40 -18032 84 -15,%68 -15,008
29 20 1 43 40 -15,052 M 158 16008
3 wn o 40 40 -16,052 34 1358 -16,00%
% 2023 (1] 49 40 -16G52 34 -15,268 -16,008
27 o 4 40 -16.052 24 15268 16008
% NI [} 40 40 46052 34 15968 15008
s 2925 [4] 10 40 -15,052 k-2 | -15568 -15,008
30 027 4] 4 % -16.G52 54 -15.958 -16,008
3 2028 [ 44 1 16052 g1 15968 -16008
32 079 0 40 43 -16,052 £4 -15968 -16,008
33 030 1] 49 43 -16,052 34 -§5,958 +16,008
34 203 0 449 40 -16,052 84 -15,968 -16,008
35 2332 [1] 49 43 -16,052 31 -15.568 -16,008
3% 2033 1] 43 494 -16,052 84 -13558 -16,008
3 W0 1] 49 40 -§6,652 814 15968 -16,008
38 2035 LH 40 43 36,052 B9 -15.968 -16.00%
33 28 Q 40 L] -16,052 g1 15968 -t500%
43 2037 ¢ 40 44 -16,052 4 -15958 -16,008
41 2038 1] 40 40 -16052 £4 -15,968 -16,008
42 2039 L] 49 4 -16.032 84 -13,368 -16,008
43 2040 [} 40 40 -§6,051 84 -1396% -[60O%
41 2048 a4 49 44 -16,052 84 -15,568 -16,008
43 2042 LH] 49 4G -16,652 4 -15.968 -16,008
45 2013 1] 40 0 -§6,652 £4 -15568 -16,008
47 201 LH] 40 0 -16,652 84 -15.968 -16,008
43 X048 0 43 40 -16,052 B4 13968 -1600%
43 048 Q 0 44 -16,652 84 15968 -16008
30 047 90 44} 4} -16,052 24 -15,968 -16,668
51 248 L] 49 43 -16,052 B4 -13968  -16008
51 W 0 10 i) -16,052 84  -13968 -16,008
3 pital] Q 40 44 -16,052 84 15,968 -16,008
H 2051 (1] 40 443 16032 4 -15.568 15,008
55 2052 (1] 49 40 14,052 &4 -159¢E -16,008
56 2053 L1} 43 40 16,032 €4 15,968 -15,008
7 2054 ¢ 40 4 -16,052 4 -13.948 -16,008
33 2655 L] 40 493 -16,052 84 -15,968 -16,008
59 2058 L] 40 40 -16,052 1R -15,9¢8 -16,008
o0 2057 4] a0 43 -16,052 &4 -13,96% -16,008
€1 2058 [} 40 4 -16052 g4 15968 16008
61 2059 0 40 ) -16052 &1 -15.96% -16.00%
(33 2060 o 40 49 -16052 4 -15968 -16,008
&1 X061 o 40 40 16,052 &4 15968 -16,008
&5 2062 ¢4 40 40 16,6451 84 -15,968 -16,008
o6 2063 1] 4 443 -16.052 84 15,948 -16,008
67 264 ] 43 4 16,052 B¢ 15968 16,008
68 2065 1] 40 43 16,052 2 -15968 -16,G08
(4 2068 1] 40 40 -16.052 4 -$3.968 -16,008
il 2067 L] 40 40 -16,032 2 ) -15968 -16.008
11 2068 Q 49 40 -18,052 B4 1598 -16008
1587 2000 33537 01600 4200 798,400 $01987
FIRR ANLA
[ad
Discound rale(®y) __ BC Cod  Bemefl NPV
15 4283 (1 5651 -5764
1} 6193 198 12174 -i472
0 -7106 %3 294 -21637
LS FIRG 864 -104636 -10350G
3 -153%0 1,435 2203354 -22128%
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Tahlc 4112 PROJECY EVALUAYION (THANAND)

[Xs eqston Channed ($00m §,100 ;m}'s) Unit: millog haht
Foonomic ool Econontc benefit
LACHN {24 Bay
General, Eawomic Bonefd-
Condrudfon ORM  Tolal e, Aprl Borelit Cost
Year 5 @€ o (8 ) ©)
1 1998 1] L] 0 ] (1] ¢ [+]
2 19 3 0 0 0 0 L] [
3 2000 ] 0 Q 1] 0 o 0
4 20010 L] 0 4 4] 0 [ -4
3 2002 26 L] % Q [} 0 =26
6 2003 % 0 26 Q (4] 4] -26
7 2004 9 L] ) [ [ i 9
g W0 1,014 0 1,034 [1] 1] 4] -1,031
b 006 1,034 ¢ 1031 0 [} [ 103
15 1007 oM o 1,034 0 [+] o -10M
11 008 1L0M ¢ E034 Q [4] ] 1.0 2
12 200 224 o 2245 o 0 0 2245
13 2010 2412 ] 2412 k¢) 0 o -2421
14 2011 4,159 0 4069 0 0 0 4,169
15 2012 [ X k] 0 6w o o [1} 6,120
15 2013 6,103 0 6109 ° 0 0 4,109
17 2014 2,282 0 2,282 4,168 130 4298 2,015
8 2033 1921 o 1517 4,168 1 4158 2371
19 2016 1921 0 1,517 4,168 133 4,298 23N
20 2047 0 167 157 5,395 154 554 5382
_2 Moig a 157 157 598 154 5,549 5,382
22 e 0 167 157 5335 154 5354 5382
22 W20 Q 167 157 5,395 154 5,349 3382
24 wni o 157 167 5395 144 3,549 3,382
23 0212 4] 167 167 3,395 134 5549 3382
6 013 4] 167 167 3395 154 5,519 3382
27 0 ] ts57 167 3335 154 5,543 5382
8 w025 0 1134 161 3195 154 3,513 33382
il 226 4] 167 167 3395 154 5,547 5382
» 2027 D 167 167 5,353 154 5,549 5382
3 028 0 167 157 5333 154 5,549 5382
EX 201 il 167 167 5353 354 5,549 3382
13 2030 ] 167 67 5355 F31 5509 3382
34 2031 o 167 167 5,355 154 5,513 3,382
33 2031 0 167 167 5395 54 5519 3,382
35 2033 0 167 157 3,395 154 5543 5382
37 2034 ¢ 157 167 5333 i34 5,549 5382
3t 2015 [ 167 157 5395 134 5349 5382
k3 238 0 167 157 5395 154 3549 5382
40 2037 0 167 157 5305 154 3509 5382
41 2038 L1} 167 147 5355 154 5,549 5,382
12 2032 o 187 162 5335 154 3,549 3382
43 10 a 167 167 5,393 134 5509 5382
41 041 o 67 167 5,395 154 5,549 5382
43 T2 ] 167 167 5,335 154 5,549 5,332
45 X343 o 167 167 3,398 154 5,349 5382
47 2044 1] 167 167 5393 154 3,343 5382
4% 2043 [ 167 157 5395 154 3,549 5382
3 HHS [+ 167 167 5393 153 3.54% 3,382
50 2047 Q 167 1657 5,393 154 3,549 5382
51 2048 L] 167 167 3.39% 154 5,549 5352
52 208 Q 147 167 5335 i34 5,549 51%2
53 2050 L] 167 167 3395 154 5343 5382
Y I 311 [ 157 167 5,395 is4 5,543 L %17
55 2652 L] 167 i67 3335 §54 35489 53812
36 2033 Q 167 167 5393 £54 5,543 581
57 2058 0 167 te? 5335 151 3,543 3,382
58 053 0 167 167 5395 154 5,542 5382
59 2056 Q 167 167 5,395 (32 3543 3382
23] 051 [ 161 167 3393 154 5542 5,381
61 2553 ¢ 167 167 5,395 54 5,549 5,382
62 Atk ¢ 167 147 3395 154 3,549 3382
(3] 2060 a 57 167 3355 154 3,549 535812
[£} 2061 a 157 167 5355 154 5,549 3381 @
63 2062 9 167 167 5335 154 5,549 53812
&6 2063 ] 167 157 3,395 (B3] 5512 5332
&7 2061 [ 167 167 5393 154 554> 5382
£8 65 [ 167 167 3375 (B2 5549 5382
(5] 0G5 (1) 167 167 33175 154 3,549 3,381
70 2067 o 167 167 5,395 134 5547 3382
7l 2058 2] 1467 157 5393 §54 5549 3,382
31,402 R84 40,086 29104 3198 MM 26133
FARR 12.74%
I 2.4
Discourk 1%} BC Cod  DBeoefit A
15 /21 1519 3645 £83
1} 168 6,522 7038 516
14 138 £AL4 11,335 2951
s 27 16814 45,807 28,992

3 393 899 980 67,380
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Tadk 43,1} PROJECT EVALETATION (FHALAND)

Dam Combiacd Unt: mithn haht
Eocoouiic eost Eoocooi beneld
1513 THL)
General, Ecooomic  Semefite
Contrtion O\ Tolad e Agri Benedit Cod
Year @ ®B _© o __ (8 ® ©
1 1938 [] < [ [} [1) [ 1]
ks 1573 1o ¢ 10 [ 4] Q -0
3 it 19 L] 10 1] 9 L1} -10
£ il [} 45 43 142 18 170 125
¥ 2502 (4] 43 45 2 23 170 23
[ 203 0 13 45 [EH ki 1% 125
? a2 ] 43 45 143 1] 1% 125
|4 003 0 43 45 142 H3 170 1’
9 206 0 0 50 &4 31 (.Y, ] 813
0w X7 5 hoi] 33 (<) kH L¥s) 614
11 2008 5 b ] 33 47 32 LYy &4
122 W0 0 1) 30 (3.7 M 116 23
13 Wi 0 50 50 £43 M ilé 666
4 200 5 poi] 55 €3} M 716 661
i5 2052 5 o 33 £32 M 16 651
6 03 L1} 3 4 532 46 14038 611
17 w011 1] 324 393 1 46 1018 644
18 2015 Q 334 ki) a1 445 1,038 644
(3} 216 0 k2] 334 932 &% . 1033 [ 23]
0 N 0 394 N 931 45 (oAt 544
LI 0 374 4 31 4 1018 [32)
W01 [1} 394 94 932 45 1033 614
23 Fatka] 0 N 394 92 445 1018 614
n 4] 394 394 91 & 5,038 64
13 2022 [ 334 394 92 45 1,038 44
26 2013 1] 304 k>l 32 44 3,038 &4
27 2024 0 394 394 931 45 1,618 64¢
% WG 0 394 M 31 46 1033 644
»n X6 Q 394 394 952 445 1,018 644
30 2027 [} 2 ] 394 972 45 1,033 614
n 2028 L] 5 394 ¥z 45 1,038 61t
31 10 o 39 M 32 45 1,033 644
k2] 2030 i} 34 334 31 £ 1,033 23]
3 2033 0 333 31 1 445 1,033 (21
L3 2032 Q 374 k2 93} 46 1,038 644
36 3 [+ 394 M a2 44 1,038 644
3T 2034 @ 394 354 ¥ 45 1,038 [
38 2033 0 394 154 o992 45 1,038 611
3 2036 1] IN N 291 46 3,018 641
40 ¥37 1] I 394 92 45 3,038 644
41 N3 o I 394 o2 4% 1,013 614
41 2033 G 394 k1] 92 46 1038 H
43 2040 o 34 354 921 45 1,013 &
L2 | 2041 O 354 334 932 45 1,013 614
4 012 [t} N 3 32 45 1,038 644
£5 2043 [t} 34 N 32 45 1,038 (22
47 2044 [+ 394 kxR 32 45 1,038 64t
L} 2045 0 394 94 o532 4% 1,033 6
43 2046 ] 394 k] 22 34 1,038 [S1]
50 2047 ¢ 394 354 232 445 1,033 44
5t 2048 Lv] 374 I 71 44 3,038 614
32 Ny L N M 9372 45 1,038 1]
53 2050 [+ 34 M 32 44 1,038 614
£ B 111 ¢ 394 kL] 99 4% 1,033 [t ]
55 Ms2 1] 94 334 22 45 1038 &4
56 251 1] 394 394 992 45 1,038 &44
51 2054 1] 394 354 992 15 1,038 614
58 2055 o 394 In 2 45 1,038 611
32 M5 0 334 k1] @22 45 1,038 (A7)
&0 1057 e) 304 M 992 46 1,032 &Y
61 2658 o 39 N 991 45 1,038 &4
€2 K50 4] N 3 9l 44 1,012 644
63 000 ] 394 34 @72 45 1,038 [11]
& el 0 N 394 952 %5 1,038 644
65 62 o it kL] 972 415 1,038 &
66 M43 [ 4 k1] oo 45 1018 614
67 064 1] 354 394 922 45 1,008 &H
68 2063 1] 33 I 922 45 1,018 &H
62 2066 ] 4 394 922 46 50318 [-$1]
w2067 4] k1) N 221 45 1,038 22
71 2068 0 394 334 97 45 1,038 (53]
40 21633 1210619 0,931 2948 61,879 41,200
EIRR 26843%
Y
Discount rate(%) _ BC Cost Benel® hind
15 4.13 08 1171 1.6563
12 59 26 398 A7)
10 378 1,202 4,530 338
3 in 3937 11.%8 k77
3 3 Les N7 14831

X1I-T-23



1YY TOMITY ¢ 26 0} YOMOTIM P[nas 9107 01 007 WoG 1503 UONIMISue)) | N

06 LTt GI9'e 961E LETE IR TrCR [56°S 20T T30 = (67 ; POA O] J0) DUTLIDLOGNS DOGnssy (1)
13 151 ) 15y 5% {3 LS L5 ie SOAIGOY © [0 S[Y UONEIIA) WHCY UONTRLIPOIA (9)
"OLASBJA] JEIUSTUIS-UON TY
S5 99 Til'E LT T £L78 LA RS [JE43 GoG 2 e | (1) 10 pirqng (e}
SOL'T SoL'e 11z's eLIR ORT ¥ 0og's 4 TOUL D USISIIAC] (9]
TUIWRACLAWT] WIEAS, JEWURICT (f)
TRUSAR DA] WITSAS UORAMSIC (3}
i394 991 597 or 33 TR0 AT (1)
RIOC L10L 9[0T <107 ¥(0T £107 7107 110T OL07 SNV [WILIS ]
Woq UOL{I : 1)
SI0E "OY | 00T 99 T 60t e L FAGH] Tt 605 191 0l iz 190 L5) « SR 9U) 407 GIQIpUSIRS pollmesy (7
5 ] L5 Le 75 75 7¢ 7% {4 7 1 11 ST GoTuIeds) WBCT LORUSIIPOIN (9)
“STEVOI [UTSNIG-UON 1T
6T 76t | 5961 GOE'T L6 1677 Lor] 164 5e 401 76 Ell (${13 30 tragory (g)
#56 T 7651 681 reE ] 7sel 01 67 [ ¢ [OULITY ™y UOLEIIALCT (1)
168 L85 SE9 ] $61 50 1 Mot {3 19 or 4 TSRO EThAS IBVETRC] (L)
) ™ % £ [y 1 JswsAcLAwY WA wonnqLas ] (7)
908 905, 817 A sy b JaLA00dU] Joay L1)
SOIMBEOA TRIUINDS T
SO ®OOT LOOT SO0OT 00T TOOT 00T TOOT 1007 n0oT 6661 NAG [
R0, UOITI | Huf)
227 WY UOI ISOD TVIONYNIL S0 mOTd  ['¢'pRiqEl

Xill-T-24



Table 442 Financial Cash Flow and Loan Repayment : Altemative 2-2

Unit : Baht Mitlion

Loan Disbursemcot Repaynwnt
Year in Cummurative
Order Capital Cost . Interesi Debt Pancipat  Intercst Tolal

1 2003 2,953 2 0 22 22
2 2004 2,953 44 0 44 44
3 2005 2,953 65 H 66 66
4 2006 2,953 89 0 89 89
5 2007 2,953 1t 0 111 1!
G 2008 2,953 133 0 133 133
7 2009 2953 155 0 155 155
8 2010 2953 177 0 177 177
9 201t 2,953 199 0 199 199
10 2012 2,953 221 0 221 221
1 2013 0 0 29,528 934 214 1,198
12 2014 0 0 28544 984 207 1,191
13 2015 0 0 27,560 984 199 1,184
14 2016 0 0 26,576 934 192 1,176
s 2017 0 0 25591 984 185 L169
i6 2018 0 0 24,607 984 177 1,161
17 2019 8 0 23623 984 170 1,i54
18 2020 o 0 22,638 934 162 1,147
19 2021 0 0 21,654 984 155 1,139
20 2022 0 0 20,670 984 148 1,§32
21 2023 0 0 19,686 984 {40 1,125
22 2024 0 0 18,701 984 133 1,117
23 2025 1] 0 17,717 934 125 Li10
24 2026 0 0 16,733 924 118 1,102
25 2027 0 0 15,748 984 11 1,095
26 2028 o o 14,764 984 103 1,088
27 2029 0 0 13,780 984 %6 1,080
28 2030 0 0 12,796 984 89 1,073
29 2031 0 0 11,811 984 8t 1,065
30 2032 o 0 10,827 984 74 1,058
31 2033 ] 0 9,843 984 66 1,051
32 2034 e v 3,859 984 59 1,043
33 2015 0 0 7874 934 52 1,036
34 2036 1] 0 6,890 984 44 1,029
35 2037 o o 5,906 984 32 1,021
36 2038 o 0 491 984 30 1,014
37 2039 1] 0 3,937 984 22 1,006
iR 2040 0 0 2,953 984 15 959
39 2041 0 0 1,969 984 7 992
40 2042 0 0 984 984 0 984
Tolal 39,533 i.21% 79838 AAN 3558

Notc : Condition of An Intcmalional Financial Agency oa Project lobe ;
taterest: 0.75 % per year, Disburscment period : 40 years (including grace poriod of 10 years)
Loan Amount ; 60 % of Financiat Project Cost
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o

Tatle 511 FINANCIAL AND ECONOMIC COST OF FOR PRICRINY PROJECT

Cost Eyaluatioa { Lndt - baht 1,000,000y

River bnpeovicmeal 10-year (Chainat-Fathum Thani ; Thai (Financial)

Rivee bnprineaend 10-ycar {Chainal -Latham Thani : Thei (Ecooomic)

Clasificatico of cost LG, FC Totad Chisification of cost LL. F.C Total
1 Constructiom rost 507 602 1,169 1 Ceastractiois ¢ost «1n 543 o359
) hatoral and Equipment 3 60 1034 £} Maferial and Fquipment nn 513 925
2)(a) Skilled Labor 40 40 2)(a) Skilled Eabor as ¢ k]
(b) Unshilled Yahor 33 as (4) Unsdilted Lator 2 o 2
3 Land acquisition b 2 2 1and acguisition 15 Q 15
1 Administration 2 22 3 Administatioe 19 Q 34
4 1Engincing seivice DD 2 39 65 ¢ DFngincning senice DD 1 33 &0
2N ngineoring wavkee SV & 55 62 2 ngincering smvice SV 5 51 6
$  Vaysical ooniingency 45 50 105 5 TPhysical contingency ¥ 55 B2}
Sub-folal (2} "6 138t Subtotal 51 n? 1224
6 Prce Contingerwy 13 3 44 6 Price Coutingemy 9 ] 0
Graod tota) 625 830 1,425 Grard total 528 w1 1234
A Cost M OM Cout 31 K}
Dam Compensation Cost : Thai (Finamial) Cara Componsation - Thai (Foonomic)
Clussification of cost EC. FC Totst Classification of cost EC. EC Totat
1 CondruwcGain cost ¢ [ 0 1 Congnnctioin eost Q 0 0
1) Mterial and Equipment ¢ ° 0 13 Mofcrial and Equipment ¢ ¢ o
232} Shitled Eabor 0 [ 0 )2 Shled Fabor o 1] 0
) Uk it Ealwr 9 [ 0 () Unsdstied | aboc G 1) o
2 Land acquisition Q 0 0 2 1.and acquisition Q L4 [}
3 Adminrdration L) ] [} 3 Administraticos L] a o
4 Engincering senvie ] o [ 4 Engincering senice o <] o
3 Physical contingency 34 1] k2 | 3 Fiysical coolingency 30 [} s
Sub-fotal k2 ) o 3 Sub-totat 30 ] 30
$ Prioc Contingency ¢ ¢ Q9 6 Frice Conlingemy [ ¢ o
Grapd bobsl EL ) [ 34 Grand kola? Ri a 30
M Cosd 80 [ 32 OM Cost 1! D M

Nate ; Physical sontingency of Dam means initial cost of pecesary espences ko prepaeation.
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Table 5401

River mprevement-1 {F)

PROJECT EVALUATION (THAILAND)

Uit mfion batd

Foooormie oost

Foooermie bonelit

o LS
General, Foonomic  Benefd-

Cocstrovtion 02N Tasd <te. Aai Bonefit Cot

Year (A) G €  ® ® ® ()
1 1758 Q 0 0 0 0 L] 0
2 1999 12 0 ” 1] 0 [ -2
3 2000 3 9 30 0 4 o =30
L} 2001 26 0 % o (1} 0 -26
b] 2002 el 0 a2 | [+ 1] 0 <
& 053 rad | Y] ol D [+] a -¥3
? 104 »3 o 33 0 [H] 0 -H3
g 2005 256 o 286 44 0 [} -285
9 006 0 31 n 185 35 m 190
10 2007 (4] 3 3l 135 kL] i 120
1l 2008 1] n 31 183 3% n 190
12 2063 0 n n i85 35 b1 130
13 20t0 0 3 k3] 1£5 35 2t 150
12 201t 1] 3 n 185 35 H 1%0
5 M1 o E}] 3 185 k3 k1] 150
6 213 a9 1 3 185 3 Frll 199
17 0 0 3 hil 185 36 121 190
18 2618 a 3 3 185 35 1 190
i 205 o 3t M 185 35 n 190
w0 W1 [ 31 3 183 36 21 190
2t 208 o 3 3 185 36 7 190
2 201% 0 31 k1 1154 3% m 150
23 2020 i3 n 3 11:+3 35 Fi1] 1%
4 Wzl 1) k11 i 185 36 2n 120
25 2 o n 31 185 36 I 120
26 2023 o k] k11 1133 36 M 150
21 04 o k]| 31 183 % FH] 150
8 2025 L] 31 3t 183 36 1t L)
I 206 o 3 n 185 15 11 190
30 w027 L] L} 31 185 35 p il 90
3 018 0 N 3 155 k1 114 190
32 209 0 n a1 155 35 F11] [$50)
i3 2030 1] 31 3 185 %6 2 150
M 2031 Q k13 3 183 6 221 193
33 2032 ] 3 31 15 5 1 190
35 2032 ¢ 3i 3 185 35 m 193
EL )2 | /] i 3} 18% 15 mn 190
3 s Q 31 31 185 36 m 190
39 2036 L¢] 31 k1] 18§ 5 221 90
& 2037 0 31 31 185 a5 711 90
41 2038 9 k] ] Rl i8S 35 2 199
1 2033 1] M M 185 36 P21 150
43 30 L1} 31 a1 i85 34 211 190
44 2041 i k1] Al 1858 35 i (3]
13 M2 o k] | 3 185 35 21 ixN
46 2643 3 3 3 155 35 2t 190
LF) 2044 [1] 31 3t 1133 3% 221 190
48 W5 1] 3 31 185 s m 1%
43 2046 4] 3 i1 145 36 221 190
50 W17 (1] 31 1 185 3 22t 120
51 2048 [ n M [1:53 3 m 9
32 2049 0 3 31 ik % F31) 190
33 050 0 31 3l £33 35 F133 190
34 5 1] 31 N 155 kT m 190
35 2532 L] k1l i 135 36 221 150
56 2053 0 3 L} 185 36 221 190
5?7 20354 L] 3 n 153 16 221 L%0
58 20655 Q M 31 183 3 221 190
39 2056 0 3l 31 185 5 221 i
&0 2041 ¢ 30 31 11:3] 5 24 190
&1 2658 (1] 35 Al 185 34 n 1%
&2 2059 LH] 3 3t 185 35 F3H 20
£} 2060 0 k]| k1l 185 3 1 (3]
&4 2061 il n N i85 L3 221 190
63 2062 0 31 M 185 6 n 190
&5 2063 o 31 31 [F:4] 36 221 150
&1 W61 < k1] k) [} 36 nt 190
&8 2063 ¢ 31 it i85 36 21 190
(54 2066 0 3t k1] i85 36 221 199
T HGT 1] 3 3 183 36 mnt 90
T 2068 ] h] | 31 115] 35 H 190
1,233 194} 3132 11,653 2,268 13923 10,736

EERR 125%
PY

Dhscourd taty %) BC Cost Benefit NPV
15 0zx2 558 432 106
2 109 s 743 3
1] 124 826 1628 p232]
3 218 1% 1553 5511
3 187 1.7i¢ £512 3,198
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Table 542 PROJICT EVALUATION (1TTHAILAND)

3 Dams # River Tinproyemend {F.8) Unit. milhon bahi
Economic ¢osl Frooootie benefit
T T Fcy
Genonat, Eccoomic  Beefit-
Corstruction O&Y Total e, Az Denefu Cot
Year (A o (© ©____() ® 1G)
1 1598 [1] 1] ¢ Q [+ 0 0
2 193 I 0 7 0 L] ¢ -7
3 2000 45 0 45 o Q0 Q 45
4 01 % M 100 208 130 1,038 938
3 002 Fas e 348 S0% 13 1,038 LX)
& 2003 %3 RL] 57T 508 30 1038 671
1 2004 %3 M 367 508 13¢ 3,038 675
g w0s b5 i 350 903 130 $033 &78
9 X006 L] 195 165 1,257 134 144 1338
12 2007 ) 1085 165 1,257 184 3,441 1336
1 103 0 105 105 1257 181 141 1,136
[ ¥4 2009 4] 105 163 1,257 (R3] 3,441 1,336
13 2010 ° 155 10% 1,257 154 1441 1335
it won ] 145 103 1,257 134 1,441 1336
15 2012 0 155 165 1,257 134 1441 1335
16 2013 ) 195 105 1,257 184 idl 1335
17 20M o 105 103 1,257 184 a1l 1338
18 2078 o 165 103 1,281 124 i 1336
19 2018 ] 105 105 1,257 134 1,441 1336
0 007 0 165 03 1,257 134 1441 1336
il 2008 [ 105 103 1,357 184 [ 1335
. Wi i) 103 194 1157 184 1440 1336
23 01 4] 10% o5 1257 184 441 1,336
24 0N o 145 (1123 1,257 154 ra4 1336
25 w012 1] 105 105 1252 134 il 1336
26 W o] 105 105 1,25% 184 441 1335
27 2024 L] 105 105 1,257 EEd 3411 1335
8 2015 0 10% {153 1,257 184 5441 1336
Fs4d 2016 L] 105 103 1,25% 114 il 1135
30 2027 (1] 133 163 1257 184 141 1336
k1| Wik 1] 105 103 1,257 184 1441 1335
32 2023 [+] 105 105 1,257 184 144 1,135
33 2030 ] 103 1123 1,237 184 [ X2 1335
34 2031 0 105 103 1,257 184 141l 1,336
35 2032 0 165 103 1,257 124 [ B2 ] 1,336
35 2033 0 103 103 1,257 184 1441 1,336
3? 2034 0 105 [{L:] 1257 184 1441 1,33
33 2033 L] 103 63 1,257 184 §440 1,336
39 2035 L] 163 195 1,257 184 1,441 1335
40 2017 Q 103 163 1,257 184 1,44 1,3
41 238 [i] 105 105 1,257 184 1441 1,3}
42 2339 ] 105 105 1257 184 1.441 1,336
43 040 ] 103 105 1,237 184 LAy 1335
41 2041 ] 1G5 103 1,257 184 1,441 1,336
435 2042 0 105 105 1,257 184 1,441 1,336
45 2043 0 503 105 1,257 124 1,441 1334
47 2044 0 108 165 1,257 184 1441 1,336
45 s o i0s 165 1,257 184 L4411 1316
9 2045 0 1058 145 1,257 %4 1,431 131
59 2047 0 103 [{+h3 1357 184 1,441 1335
51 2048 0 105 155 1,257 184 t,411 13%
52 2059 Q 105 105 1,257 184 1.4%1 133
53 050 0 13 105 1,257 184 L4dl 13)%
4 2051 (] 103 195 1,257 184 L4 1336
53 2052 L] 103 145 1,257 184 §,441 133
36 1053 0 108 105 L3537 184 1441 1,336
37 W54 & 105 155 1,287 184 B A441 1335
i3 1055 ¢ 165 165 1,257 184 1441 1336
39 135 1] 165 165 1257 184 1,441 1335
&0 57 0 i55 103 1,157 184 [EEY 1335
&l 2058 Q 105 103 1,257 184 [ L] 11358
61 2359 Q 105 165 1257 184 1,441 1335
63 2060 ] 105 105 1,257 134 b 441 1,336
4 061 4] 105 165 1,157 184 1,441 136
63 W62 ] 165 163 1257 184 44 1136
&6 2063 [4) 105 135 1,237 189 (2N 133
67 2064 (1] 165 165 1,157 184 441 1335
£3 2065 [ 165 165 1257 184 1,441 1336
&9 2066 ] 105 1G5 1,257 184 1441 133
Fi's 067 1] 105 163 1,257 184 1441 1335
71 2068 [ 165 163 1,257 184 1,441 1,136
1,264 6935 &249 83,734 12,142 95973 £7,724
EIRR AS6.07%
PV
Dcound sabe{ %) B'C Cost Benc{it MNPV
15 582 933 5428 4495
12 638 LI76 7,507 6333
1o 688 1403 9662 8,157
5 8% 1,568 22435 15919
3 .84 1697 36379 31,682
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Tallz 543 PROJECT EVALUATION (THAJLAND)

Dama (FY Uit nython baht
Fooaomic 0ot Eoaanie beefd
Fal WHCF ™
Genersl, Foonomic  Bencfit-
Contrmtiva O&M  Toial et Agrt Bonefit Cot
Vear ) ®_. (€ o __® 0] ©)
1 1758 0 [) ] 0 0 4] ]
2 1993 13 0 s 0 0 o 15
3 000 13 0 32 Q 0 o -15
4 201 o " 14 o083 134 1,038 261
5 2002 [} 4 4 908 130 1033 964
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Tablc 56.2 Financial Cash Flow and Loan Repayment : -Alternative 2-2

Unil : Baht Miltion

Eoan Dishurseaent Repaynwal
Yearin Commurative
Ondc Capital Cost__Interest Debt Pancipal  Interost Total

1 1999 86 1 0 ! i
2 2000 86 1 0 1 H
3 2001 86 2 0 2 2
4 2002 g6 3 0 3 3
5 2003 86 3 0 3 3
6 2004 86 4 0 4 4
7 2005 86 4 1] 4 4
8 2006 86 5 (1} 5 5
9 2007 86 6 Q0 6 &
10 2008 86 6 Q 6 6
H 2009 0 1) 855 29 6 35
12 2019 0 0 827 29 [ 34
i3 2013 H 0 798 29 6 34
14 2012 0 Q 170 29 6 34
15 2013 0 Q 741 29 5 34
16 2014 [H] Q n3 29 5 34
I7 2015 0 ] 684 29 5 313
18 2016 0 0 656 29 5 13
19 2047 0 o 627 29 4 kX1
20 2018 0 L 599 29 4 i3
21 2019 0 0 5370 29 4 33
22 2020 0 0 542 29 4 32
23 2021 0 0 513 29 4 32
24 2022 0 0 485 29 3 32
25 2023 0 0 450 29 3 32
26 2024 0 0 428 9 3 31
27 2025 0 0 399 29 3 3
28 2026 0 0 kY| 29 3 3
29 2027 0 a 342 29 2 31
30 2028 0 L] a4 29 2 31
31 2029 ¢ 0 285 9 2 36
32 2030 (1] 0 257 29 2 KiH
13 2031 0 0 228 29 i 30
34 2002 0 0 200 29 1 30
15 2033 0 0 171 29 H 30
6 2034 0 0 143 29 1 2%
37 2035 ¢ 0 i14 29 i 29
3B 2036 0 0 856 29 0 29
19 2037 0 [ 57 29 0 %
40 2038 0 0 29 29 0 29
" Total 858 33 353 (P X

Note : Condition of An Intemational Financial Agency on Projectfobe ;
Tnterest: 0.75 % per year, Disbursement period : 40 years (including grace period of 10 years)
Loan Amount : 60 % of Firancial Projoct Cost
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1. INTRODUCTION
1.1 PURPOSE

The Study will formulate a master plan and conduct a feasibility study, which focuscs
on the basic structure of flood mitigation facilities in its study. Through out this study
period, environmental concern should carefully be applied. During the master plan
study period, eavironmental and social cost of the each alternatives of flood
mitigation will be compared, and then incorporated into an aliernative-selecling
process for the €easibility study. In this period, not only the impacts of mitigation
facilities should be concerned, but also the impacis of mitigating flood of the Chao
Phraya River itself. In the feasibility study, impacts, which may occur in a course of
implementation of the selected alternative(s), will be assessed and the mitigation
measures will also be incorporated in the Study at the same time. Diagram of
conceplual study flow is shown in Fig. L1

1.2  Implementation Schedule

Initial Environmental Examination (IEE), according to JICA’s guideline, is to be
conducted during the phase I (Master Plan Study) period. Environmental Impact
Assessment (EIA) shall be conducted according to “Manual of NEB Guidelines for
Preparation of Environmental Impact Evaluations”, only if the selected alternative(s)
by the Master Plan meet the criteria set. A tentative environmental impact study
schedute is shown below.

The chart shows general implementation schedule of impact assessment study.

Manth TN EREEEEEEEEERE ]
I I 1 I L | i 1y f
The Study Stage Master Plan | Feasibility Study
IEE 1EE(contd) |}
I Y
EIA ITORI’repalnlion | [ EIA study
1 ¥ 1 |
P B i
. pprova
Work of OEPP 1 Afpro; ?l | | o

1.3 Institutional Framework

An organisation, which holds the supreme authority in enhancement and conservation
of environmental quality in Thailand, is National Environmental Board (NEB). NEB
consists of heads of related ministries. The components of NEB are listed below.

¢ Chairman: the Primie Minister
+ First Vice Chairman: the Depuly Prime Minister

« Second Vice Chairman: the Minister of Science, Technology and Environment

(MOSTE)

« Members ex officio: the Minister of Defense, the Minister of Finance, the
Minister of Agriculture and Cooperatives, the Minister of Transport and
Communicalions, the Minister of Interior, the Minister of Education, the Minister of
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Public Health, the Minister of lndustey, the Secretary-General of the National
Economic and Social Development Board, the Secretary General of the Board of
Investment, the Director of the Bureau of the Budget

+ Members: representatives from qualified private sector (5~8 members)

« Member and Secretary: the penmanent secretary of the ministry of Science,
Technology and Environment

According to Section 19 of Enhancement and Conservation of National Eavironment
Quality Act B.E2535, NEB holds the power to require government agencics, state
enterpsises, and other persons for submission of documents relating to the impacts on
environmental quality and documents or data conceming the projects or work plans
planned.

As it is mentioned in the Section 21 of Enhancement and Conservation of National
Environment Quality Act B_E 2535, NEB may entrust the three departments under the
MOSTE for operation or preparation of propositions made to the NEB. The three
departments are: Office of Environmental Policy and Planning (OEPP), Pollution
Control Deparlment, and Department of Environment Quality Promotion. Among
these departments, Environment Impact Evaluation Division of OEPD is designated to
take in charge of environmental impact assessment process. OEPP consists of the
divisions shown in Fig. 1.2.

1.4  ‘Thailand’s Nationa! Policy on Environment
(1) The 7th National 5-Years Plan

The Seventh National Economic and Social Development Plan (1992) has set
three major objeclives such as hunan resources development, raising standard
of living, and environment and natural resources development. It is notable
that the cnvironmental consideration was proclaimed as one of the major
objectives of the national development plan. In the plan, It states that
‘Thaitand upholds an idea of sustainable development by building consensus
with regional community; keeping balance between economic growth and
income distribution, industrialization and environmental quality, urbanization
and support for rural population is essential. The government is now going to
count on involvement of local people for natural resources management, and
role of NGOs as intermediaries between the government and [ocal people.

e
 Towards more sustainable development, balance between the
below and the right is essential

F-conomic Growth Income Distribution
Industiaalization Protection of Environmental quality

Urbanization Suppott for Rural Population
et )it of 1
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(2) The Eighth National 5-Years Plan

For better quality of life of Thai people and lasting national development, The
FEighth National Economic and Development Plan (1997-2001) set following
objectives. To ensure lasting natural resource by protection and rehabititation
projects, and to protect both urban and rural environment. It concerns that
Thailand had put “far more emphasis placed on expansion of economic
activities than environment,” thus degrading environment and overexploited
natural resources.  The Eighth National Feonoumic and Development Plan is to
set counter-balance for “ordinary ways” of development. Technically, it
supports to give more opporunities for focal people and the organizations (0
manage natural resources. It also recommends that economic instruments to
be used for controlling and supervising the development practices. The Study
Team is obligated to develop environmental counter measures together with
local representatives, and to cvaluate flood control measures from
environmental point of view. A diagram of general idea of The Fighth
National Economic and Development Plan is shown Fig. 1.3.

Legal Framework on EIA
(1) Environmental Act

In the same year, Enhancement and Conservation of National Environmental
Quality Act B.E 2535 (1992) was proclaimed by repealing the Enhancement
and Conservation of National Environmental Quality Act, B.E2518 (1975),
the Enhancemeni and Conservation of National Environmental Quality Act
(Ne.2), B.E2521 (1978), the Enhancement and Conservation of National
Environmental Quality Act (No.2), B.E2522 (1979). As a results of the
revision of the act, NEB was strengthened (chapter I), Environmental Fund
was established (Chapter II), conservation and protected areas canie into
sphere of central government {chapter IlI}, and Environmental Impaect
Assessment process is clarified (chapter 1V). In all, the central government,
especiatly MOSTE, is strengthened ever to play major roles in environmental
concerns for broader aspects.

(2) Enavironmental Impact Assessment

By revisioning Fufancement and Conservation of National Environmental
Quality Act B.E. 2535, as it was noted above, environmental impact assessment
process is now newly affimed. Its major procedure is as following diagram.
If a project or aclivity is required to submit EIA report by the law, the
proponent has a duty to prepare the impact assessment report at the stage of
conducting a feasibility study, and submit the EIA report to Environmental
Impact Assessment Division under OEPP, MOSTE for its review, and must
obtain a permission by National Environmental Board (NEB) prior to
construction or operation. It should also be noted that preparation of EIA
report must be done by a person who is officially licensed to be a speciafist in
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2.

21

environmental impact asscssment.  As of June 1993, 33 consultant firms are
issucd the license, which is vatid for 3 or 5 years. A diagram shown below is
a EIA process for a project of a government agency, of of a state enterprise or
to be jointly undertaken with private enterprise which is required to be
approved by the cabinet. Fig. 1.4 shows conceptual diagram of EIA
procedures.

(3) Projects Required to Submit EIA

Projects or activities of govemment agency, state enterprise or private person
which is required to prepare EIA report arc specified by the Notification of the
Ministry of Science, Technology and Environment by the name of the Mr.
Paijitra Auctaweekul, the Minister under the Enhancement of National
Environment Quality Act B.E.2535. The notification, shown in Tabte 1.1, was
published in the Government Gazetle Vol.109, No. 130 (October 8, 1992) and
additional types of projects and activities in the Government Gazeite Vol. 109,
No.136 (October 22, 1992). If a planned project does not fall in any of the
category listed below, even if, for extreme case, thousands of inhabitants are
to be dislocated, EIA report is not necessary, according to the Director of EIA
Division of OEPP.

(4) Watershed Classification and Development Restriciions

Decline of forest area has been a major concern of the public for
environmental reasons and also for the watershed value. The Cabinet approved
the Classification for walersheds of Pin and Wang rivers in 1985, and Yom
and Nan in 1986. The project implementing agencies must follow the
measures and recommendations of land utilisation applicable to the each
watershed class. The 1:50,000 watershed maps of all the Study Arsea are
available at Project Planning Division of the Royal Jrrigation Department.
Tabte 1.2 shows the watershed classification.

(5) Protected Land for Biological Reason

About 10% of Thailand is already declared national parks and wildlife
sanctuaries to protect habitat of wildlife from development and their pressures.
A map and list of national parks, wildlife sanctuaries and non-hunting areas
are presented in Fig. 1.5

MASTER PLAN STAGE

Objectives and Scope of IEE

Objectives of this Initial Environmentat Examination (IEE) are:

+ lo assess probable environmental impact to be caused by proposed
projects,

X1V -4
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« {o eslimate for what environmental vatues, or categories, the Study Team
should conduct environmental studies to conduct further eavironmental
studies, and to make a term of reference (YOR) for the environmental
studies, and

+ to present recommendations for the feasibility study to the Team.

In ptanning of any project, the possible effects of the project on environmental vatues
must be taken into account as one of the major factors of pre-feasibility process from
the earliest stage of ptanning, according to Manual of NEB Guidelines for Preparation
of Environmental Impact Evaluation.  For selection and development of
environmentally wholesome project plan, Initial Environmental Examination (IEE)
was conducted. The main objective of IEE is to determine whether a full-scale
Environmental Impact Assessment (EIA) will be needed or not in the following
feasibility study, and if the conclusion is that EIA is nceded, outline of farther
environmental study will be prepared. Therefore this 1EE was carried out only to the
depth that to suffice the above stated purpose. The parameters used in this IEE arc as
the same parameter as the ones listed in full-scale environmental study of NEB
Guidelines.

IEE is a part of a process of formulation of environmentally sound project. 1EE will
assess probable impacts of proposed projects, and make owtline of further assessment.
For those inevitable impacts expected even after the modification of original design,
mitigation plans witl be formulated, and for those impacts that are not miligable,
compensation plans will be formulated in feasibility study period.

In Master Plan Stage, Initial Environmental Examination (IEE} was conducted to
assess the impacts of alternatives such as retarding basin, diversion channel, and
construction of embankments. Organisation of IEE possessed four parts as follows:

» Description of proposed project

» Discussion of probable environmental effects
» Tabutation of Initial Evaluations

+ Conclusions

The parameters used are the same as the parameters used in full-scale environmental
study. The extent of work is limited to “reach a decision” to make the actual
detailed evaluation for each parameler, rather than lo make the actual detailed
evaluation for each parameters. The IEE concluded that further environmental study
is needed. Terms of reference {TOR) for the further environmental study is then
prepared. The TOR included delineation of sensitive environmentlal aspects and an
indication of extent of the work to be done, and budget which should be allocated to
support sufficient level of investigation. The results of IEE were utilized to select
improvements of the river embankment as the subject of feasibility study.
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(1) Necessity of Governmental Review

Three major facilities are tenlatively chosen as the alternatives for flood
control measuses being considered in the "Study on Integrated Plan for Flood
Mitigation in the Chao Phraya River Basin® (the Study) from engincering
stand points of view. They are river training, flood diversion channel, and
retarding basin, as of Deccmber 1998. The best among these or a best
combination of these measures will be selected in the Master Plan study phase,
for the Feasibility Study. Except "loop-cut” in the river training measure, the
rest of all fentatively chosen alternatives, which will be described in following
pages, will be large-scale projects. Although the EIA requirement of
Ministerial Decree of Ministry of Science, Technology and Envirounient does
not state that flood control facilities are obligated to prepare EI4, the project
will need environmental impact analysis and formulation of environmental
countermeasures that will be incorporated into the Feasibility Study owed to
their expected impacts on the sites and the surroundings. Comments of Oftice
of Environmental Policy and Planning (OEPP) shall be obtained al each phase
of study.

(2) Organization of IEE Report

This IEE report contains four major sections as follows:

» Description of proposed project and the sites

A brief description of tentatively proposed flood control measures such
as river training, flood diversion channel, and retarding basin, and the site
description.

« Discussion of probable environmental eftects

Environment likely to be affected is discussed and evaluated according to
each paramcter in the Guidelines for each project. The parameters
utilized for the evaluation of each facilities’ environmental impacts are of
following Supplemental EIS Guidelines in Manual of NEB.

Supplemental Guidelines of Highways: river Iraining (loop-cut,
widening, embankment), Diversion Channel
Supplemental Guidelines of Dams and Reservoirs: retarding basin

s Tabulation of Initial Evaluation

» Summary
(3) Description of Proposed Projects in Master Plan Stage
The brief outlines of each proposed project and the general settings of the
project sites will be described in this seclion. A term "proposed project” used

in this scction refers to only the largest outlines of projecis that are chosen at
the primary stage of selecting process of the best alternative (s). The proposed
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projects are fiver training, Rood diversion channel, and retarding basin. IEE
was conducted on these proposed projects.

(a) River Training

A term, river training, refers to increasing discharge capacity, cubic
meter per second, of the river. By implementation of river training
works, floodwater may flow downstream faster than without the project.
River training generally includes heightening of the embankment,
widening and shorteut of river channel, and excavation of the riverbed.
For mitigating of flood damage in Baogkok and the surrounding ares, all
the measures above except excavation arc proposed, and the location of
fiver training works could be any stretch of the Chao Phraya river and
the Tha Chin river where it is concerned effectively mitigate flood. IEE
was conducted on the changes will be made by the outline of river
training works. However, only minor river training works might be
possible to implement for the Chao Phraya siver and the Tha Chia nver
because confining flood water in river lines may cause flooding in cifies
downstream.

(b) Flood Diversion Channel

Ten flood diversion channel routes (Fig. 2.1) are proposed to divert
floodwater from upstream of the Chao Phraya river, or from the major
tributary, to the Guif of Thailand. All these routes are intended to divert
floodwater from the Chao Phraya river that might overflow dikes at the
stretch along Bangkok, othenwise. The study is now in a selecting
process of choosing the best among the alternatives. In order to
minimize construction cost and social conflicts, sparsely populated arca
shall be chosen for the routes. Some routes will use existing irrigation
canals by widening and excavating whife other stretches in built-in arca
will be bypassed by new course to minimize number of relocation.
Table 2.1 shows the estimation of construction cost, including land
acquisition, and number of houses needed to be relocated for each
proposed diversion routes.

(¢) Retarding Basin

Retarding basin, which retains flood water for certain period and
mitigate degree of severance of flood, is also a one of the alternative
measures for flood control. Proposed site for the retarding basin is
located in the center to upper part of the Chao Phraya delta along the
Chao Phraya river. It lets flood water into the area at beginning of ftood
period, and cut the peak of flood flow of the Chao Phraya river, and
release the stored flood water into the Chao Phraya river back again after
flood peak period. Size of the proposed area is approximately 2,800 km?
in where deep-water rice cultivation is dominant, and partially used for
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ftoating rice. There are no certain flood control facilities designed yet
for the retarding basin. However, this Initial Environmental Examination
report will presume small regulators shall be installed and divert flood
water into the retarding area. The area will hold the water for certain
period of time, which is longer than what is happening naturally every
year.

(4) General Description of Project Site

The Chao Phraya Delta can be divided into the three major parts, such as flood
plain, new delta, and old delta (Fig. 2.2), according to Takaya (1987). There
are clear differences among them in their topographics, flood damages, and
ways to coop or take advantages of the Chao Phraya nvers seasonal changes.
Significance of being acquainted with characteristics of the project site lies on
selecting suitable flood control measure (s) for the feasibilily study. It also
enhances ideas that for what problems the higher priorities should be given
when formulating mitigation measures and compensation measures.  Present
land usc in each area is shown in Fig. 2.3. Natural vegetation in the lower
delta is showa in Fig, 2.4,

(a) ¥Flood Plain

Flood plain becomes a 10 to 20 km-wide floodwater path dusing rainy
season. Floodwater is confined by natural dikes, which are about 3 to 4
m high. The water body expands, but it will not be disseminated. There
are lowland behind the natural dikes in where deep-water rice or floating
rice is grown.

(b) New Delta

The elevation is not more than 2 m and it is extremely flat.  Floodwater
dissemination and inundation occur naturally during rainy season. The
depth of inundation is about S0 cm to 1 m.

(c) OldDelta

Old Delta is approximately 4 to S m higher than the New Delta, and not
completely flat like the new delta. Floodwater usually will not flow into
this arca. Tall irees and naturat ponds are found.

(5) Lifestylesin Delta Area
(a) Noi- Lop Buri Flood Plain

This elevation of Noi-Lop Buri flood plain is lower than its surrounding
area. There are impressive number of farge and tangled river lines along
complex mounds and rises. The water depth of the lowland behind the
natural dikes leach more than 4 m deep customarily. Single rice
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cropping is still seen in this area. The life is said to be easier than
Rangsit area because of easy access to water, and their houses are
surrounded by trees that provide shades during dry season. Morcover,
floodwater will not threat their life during rainy season because the
people are living on natural banks that are higher than flood water level.
Variety of agriculture can be practiced on the natural banks. In the atea
behind natural banks where water depths become tremendous, floating
rice is grown. Those who do not have lands on natural banks live on
small mounds in the floating rice area, and since single cropping is
possible in the area, they leave their home and work during off-season.
During dry season, the groups of women catch fish that are captured in
ponds for their food.

(b) Rangsit Area (eastside of new deita)

The topography of Rangsit area is extremely flat. All the area will be
calmly inundated during rainy scason by water coming from other areas
and rainfall in the Rangsit area, however, wilhout the trrigation systems,
it tesas oul to be totally waterless land during dry seasen. Houses arc
built along khlongs for easier access for navigation and water use
purposcs. After construction of Chai Nat-Pasak canal and introduction
of mechanized cultivation, the irrigation system of Rangsit area made
intensive rice agriculture possible. Today, Rangsit area is in slrong
influence of Bangkok metropolitan area, and conversions of the rice field
into fivit trees are commonly seen and new seillements have sapidly
been devecloped along freeways to Bangkok. Along the coastal tine of
Gulf of Thailand, there are salt pans and blackish or freshwater
aquaculture ponds.

(c) WestBank (west side of new delta)

During flood season, over-flown water from the right bank of Chao
Phraya river below Pa Mok, 20 km upstream of Ayuthaya, flows into
West Bank area. The area becomes like a shallow wet basin, whose
depth is about 1.0 - 1.5 m, during wet season. There are no high natural
banks as they are seen in Noi-Lop Buri Flood Plain. West Bank reccives
weakened-flood water. After completion of Khlong Phak Hai-Chao
Ched in 1960, West Bank area is used as flood retarding basin for
protection of Bangkok during flood season. Because of the flood control
measure, the farmers in the West Bank area are needed shift to dry
season cropping using water supplied by the imigation system. Houses
are built along khiongs in herc also. Today, the land use pattern of
southemn half of West Bank is mostly for fruits and vegetables. The
coaslal area, a band of 5 - 15 km, is used for brackish water aquaculture
and for salt pans.

X1V -9



Sector Xi1¥

2.2 Results of IEE

The subjects of the 1EE are the three proposed flood mitigation measures such as river
improvement, diversion channel, and retarding basin (these alternatives are still being
modificd and not the finalized ones, however, it is assumed for 1EE that the largest
scale of the plan will be implemented). As the result, it is found that the retarding
basin plan affects the natural and social environmentat values of the site significantly.
The IEE also found that river improvement and diversion channel plans give
significant impacts on the sites and the surroundings; however, it is also assumed that
they can be cither mitigated or compensated by appropriate countermeastures.
Significance of probable impacts caused by the proposed flood control measures, and
contents of the further studies are summasized in Table 2.1.

2.2.1 River Fraining
(1) Loop-cut and Widening

Impacts of loop-cut at I'ra Prapadacng, just off south of Bangkok Metropolis,
are expected to be limited because of its size, 0.7 km tong, and the site's sparse
population density. In addition, there is a canal, Khlong Pak Lat, already
existing. Houses required to be relocated will also be very limited. Widening
of river will require relocations and other necessary infrastructure renovations,
however, cautious studies on the existing functions should manage the impacts
by either appropriate mitigations or adequate compensations.

{2) Embankment

Construction of embankment for aff stretch of the Chao Phraya siver will
affect the natural and social environment significantly, some of the impacts are
inevitable, and some can not be compensated fully because of its irreversible
characteristics.

(a) Impacts on Physical Resource Values

Embankment will separate the Chao Phraya river and natural ecosystem
atong the river by shutting off nataral water movements. It will alter the
natural environment significantly and, further, alteration of phase of
aquatic and terrestnial lives may happen.

(b) Impacts on Human Use Values

« Embankment will interrupt {ocal navigation between the left and right
banks. It eventually may separate the communities along the Chao
Phraya niver.

+ Many existing irrigation canals need to be reworked simultaneously
with the embankments. Farmers who practice subsistent farming
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may be forced to support more-intensive cultivation, because of
changes in water supply and drainage systems.

(c)} Impacts on Qualily of Life Values

+ Large number of resettlement will be necessary; moreover, the
residents will lose immediate access to river water.,

« It may alter the natural characteristics of non-hunfing areas such as Wat
Tarn-En and Wat Phai Lom-Wat Umputwararan.

2.2.2 Diversion Channel

Implementation of proposed diversion channel b considered environmentaily
sustainable only with deliberate envitonmental countermeasures for reseitlement,
local transportation, communily sepatation, and sedimentation problems near the
outlet of the charnel at coastal tine.

(a) Impacts on Physical Resources Vatues

* A portion of silt, which has been transporied down originally by the
Chao Phraya river, will be diverted to the diversion channel, and will be
released by the coastal town, Ban Khlong Dan. Silt may alter the coastal
topography and the aquatic lives' habitats significantly. It may also give
impacts on the vigorous local fishing industries.

(b) Impacts on Ecological Resources Values

+ It may drain wetland's water and alter the characteristics of lower plain
where important habitat of, for example, water fowls.

(c) Impacts on Human Use Values

+ As the route goes through in the "mesh" of khlongs in Rangsit arca the
diversion channel will change navigation patterns.

+ Because the embankments of divession channel may interrupt receding
water which goes back to the Chao Phraya river, prolongation of
inundation may occur at some part in the vicinily of discharge channel in
the end of wet scason.

(d) Impacts on Quality of Life Values

+ Although low-population-density areas are chosen for the proposed
route of diversion channel, there is possibility of splitting communities,
as it may make local residents' accesses over the diversion channel
difficult.
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+ More than one thousand houses, built along the khlongs, are in the
route of the diversion channel. Although the houses do not have to move
far, large number of resctitement will be necessary.

« If large quantity of water is withdrawn from the Chao Phraya river by
the diversion channel during dry period, it may accelerate salt intrusion
toward upstream of the Chao Phraya river. It eveatually may threat
water intake of Bangkok, Sam Lac, in Pathum Thani.

2.3.3  Retarding Basin

Proposed

retarding  basin  plan has many environmental disadvantages.

Implementation of the retarding basin plan should give prefound environmental

impacts.

(a) Tmpacts on Physical Resources Values

+ In the project-proposed site, highest water level during flood will be
kept until the end of flood period. The natural hydrology will be altered
significantly.

+ At the end of ftooding period, water which retained in the relarding
basin will be released gradually. Turbid water will be released after the
ftood period for longer time than the period without the project.

(b) Impacts on Ecological Resources Values

« Gates will be instalted 1o retain the flood water. The gates wiil
interrupt migration of aquatic ecosystems. For some, including
endangered fish species, conneclions of swamps and rivers are crucial
for accessing their reproduction grounds.

« Aquatic ecosystem may receive impacts by flow of turbid water for
longer time in downstream of retarding basin.

+ Characteristics of habitats for waterfowls may be altered by
prolongation of inundation, so as their reproduction cycles.

(c) Impacts on Human Use Vatues
+ Inland navigation will be interrupted by the gates to be installed.

« Land transportation also will be disconnected for longer period of time
because of inundation.

« Harvesting period of traditional-variety rice may be delayed and
disabled.
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+ Some fish species may fail to migrate through the gates and local fish
catch could be reduced.

(d) Tmpacts on Quality of Life Values

« Land usc pattemn will be resiricted because of the flood retarding
operations. It gives profound impacts on land values and the
compensation fee will be considerable amount.

+ Some existing local industry may not be suitable for longer period of
submergence in floodwater. Compensation will also be needed for
disabled local industries.

2.3 Terms of Reference of EIA

Objectives of IEE are to give information of environmental cost of the proposed
project and to provide recommendations to the Study team. The other is to determine
if this project needs to conduct further environmental survey and impact analysts.
‘The 1EE concluded, given that any of the tentatively proposed alternafives are to be
implemented, it will be targe-scale project, and thus EIA will be needed. The newly
proclaimed Constitution also sequires public consultations for large-scale project
although it is not fall into the categories specified in Government Gazeite No. 109,
130, and 136 (1992). During the JEE study, probable impacts are estimated, and it
also studied what researches are needed for clarification of environmental impacts.
Terms of Reference for Environmental Study is formulated to inform a plan for
further environmental study. TOR for EIA is attached at the end of this section.

24  Summary

In order to enhance outcomes of the master plan, Initial Environmental Examination
(IEE) was conducted. The examination resulls were designated to be utilised by the
Study Team for selecting process of the optimum plan. Another purpose of the IEE is
that IEE will decide whether further environmental studies would be necessary for an
alternative, which would be chosen. Furiher, assumptions are made for amount of
work needed during feasibility study period. At commencement of the master plan,
several forms of flood mitigation measures were proposed. Alternatives that proposed
at the beginning of master plan were as below.

 dam operation modification

« ftood warning system
» river training (heightening and new embankment short-cut, widening, dredging,

etc.)
« diversion channel
+ retarding basin

Amongst of above measures, non-structure measures, “dam operation” and “warning
system” are disregarded because they are declared that they are not the subjects of
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EIA, by a ministerial decree.  Since final picture of flood control measures and the
specifications were not foreseeable, flood mitigation measures such as river trainings,
diversion channel, and arificial-retarding basin plans arc selected as the subjects of
IEE. Likewise the sizes (and locafions) were also undecided, largest size of each
structures arc fiypothetically set up for the IEE.

2.5  Findiogs and Recommendations

It was found that EIA would be nccessary in all cases because of the scale of projects
and the impacts. IEE also found that human use values and quality of life would be
affected severely by construction of following: new embankment along the riversides,
large-scale artificial retarding basins, and large-scale diversion channel. In alf cases,
appropriate environmental assessment of the project impacts would be necessary. The
cost of mitigation measures and compensation fee shoutd be integrated to the project
cost, and then the optimum plan should be chosen from the alternatives. It should be
noted that the IEE is conducted for hypothetical alternatives, and the resulls are useful
only for comparison of proposed alternatives in master plan period.  Specific
environmental studies will assess the impacts of selected measures, and the
appropriate countermeasures for negative impacts should then be formulated.

3. FEASIBILITY STUDY STAGE
3.1 Outlines of Environmental Studies in F/S Stage

Initial Environmental Examination {(IEE), which was conducted during master plan
" period, indicated that Turther environmental study is necessary because of the project
scale. In feasibility study period, Environmental Study was conducted to analyse
natural and social impacts of the project. The objectives of the environmental study
was {o assess both the posifive and negative impact of the project, and to feedback the
results as the recommendations to the JICA Study team. This environmental study
plan was formulated according to the guidelines issued by Oflice of Environmental
Policy and Planring of Ministry of Science, Technology and Environment. Content
of the environmental study covers the following aspects:

* Basic Project Features
« Existing Environmeatal Conditions of:
- Meteorology
- Hydrology
- Water Quality
- Aquatic Ecology
- Terrestrial Ecology
- Transporialion
- Land Use/ Agriculture
- Socioeconomic
- Compensation
- Aesthetic and Toucism
- Public Health
. Assessment of the Project’s Impact
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. Mitigation and Compensation Measures
. Monitoring Programs

3.2 Outline of Public Hearings
3.2.1 Objeetives

Holding of public hearings became mandatory to the project executing agencies by
the Prime Minister’s decree in 1996. Hence, a number of public hearings were
conducted in feasibility study period, for this study. However, the feasibility study
period was more like formulation period of the optimum plan rather than finalising
the structures and the specifications of the facilitics. Instead, functions and the
facilities for lood mitigation were proposed in this stage. They were designed:

s 1o inform the residents in the areas where the project is proposed;

» {0 obtain feedback information from concerned stakeholders;

* to consult with public about project development scheme and incorporate the
public concems into the design of flood control facilities.

3.2.2 Legal Framework

New Conslitution was promulgated in 1997. In the Article 67 of Chapter 4, it affirms
right of residents to receive information of public works or other plans that may give
impacts, and right to express their opintons before implementation of the plan. In the
same year, The Eighth National Economic and Social Development Plan (1997-2001}
was issued. In the plan, participation of the residents is encouraged in the Chapter IV
as below.

“fo allow greater participation of NGOs, the private sector, communilies, and the
general public in the process of national developnient”

“Local people and commumily organisations should be urged fo play an
increasingly active role in the management of natural resowrces and
environmenls”.

Specific guidelines of public participation is clarified in Guidelines for Public
Participation in EI4, issued by Office of Environmental Policy and Planning, with
Office of Education and Policy, in Qctober 1997. The guideline was formulated as an
answer for Prime Minister’s Decree on Public Hearings, which was declared to
Ministers and Depariments on February 15, 1996. The guideline states the objective
as below.

“People’s participation in FIA, or popularly called PPEIA, should actively be
incorporated into EIA process.. It has objectives to give a forum fo people...that
have been affected from the project to express their opinions, dala presentafion,
arguments or recommendations invelving EfA.”
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3.2.3 Location of Pubtic Meetings

To cover the project site, five provincial level meetings are held and the Study team
explained outlines of the flood mitigation plan. After that, nine district level meetings
were held with pariicipants from sub-districts in following locations (Fig. 4.1).

[Provinces] Lop Buri, Sing Buri, Ang Thong, Ayuithaya, Pathum Thani

[Districts] Tha Rua, Nakorn Ruang, Maha Rat, Bang Pahan, Ayutthaya, Bang Pa-In,
Bang Sai, Sam Khok, Khlong Luang

33  Project Description

The objective of the project is to increase safety level of agricultural fand in the
midstream of the Chao Phraya river. In order to achieve the objective, the parts of
river stretches of the Chao Phraya, Pasak, Noi, Lop Buri rivers, and major khiongs,
which can not withstand flood that occur once in three years, will be upgraded. The
upgrading will take forms of heightening of existing embankment with regulators at
confluence with khlongs. The embankment will have. The heightening works for
existing embankment, with 30 cm freeboard, will require land acquisition along the
dikes according to the height necessary. The alignments are shown in SECTOR VIL

34  Work Plan of EIA
3.4.1 General Categories

Work plan of environmental study is formulated in accordance to the Manual of NEB
Guidelines for Preparation of Fnvironmental lmpact Fvaluations. For the
environmental study for this particular project, it is envisicned that following
specialised skitls and knowledge will be needed:

I E-Study management

Physical Resources
2. Hydrology
3. Waler qualily

Biological Resources
4. Fisheries and aquatic ecology
5. Terrestrial river line biology

Hunio Use Values

6. Transportation and Land Use

7. Agriculture

Quality of Life Value

8. Socioeconomic / Public consultation
9. Compensation

10. Cultural values and archacology
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il. Health Science

3.4.2 Expected Impacts and Work Tasks

{1) Physical Environment

2

(a) Surface Water Hydrology

Separation of rivers from khlongs may be occurred by construction of
embankment and other flood mitigation facilitics. Reviewing related
information, analyses of data, assessment of the impacts, and
recommendation to the Study Team shall be made.

(b) Surface Water Quality

Without appropriate mitigation measures for stagnation of khlongs' water,
it may affect water usage of local residents, and further, may affect
public health of tocal residents. Relevant literatures should be reviewed,
ficld observation shall be carried out and the data shall be analyzed for
future estimation of water degradation and the impacts on local public.

(c) Fluctuation of Sub-surface Water

Level of sub-surface water may rise or decline after construclion of
embankment. Information on existing subsurface water level will be
collected, and relevant precedent cases shall be reviewed. The collected
data shall be analysed for estimation of future fluctuation of the water
level, the impacts, and the mitigation measures.

Ecological Environment
(a) Aguatic Ecosystem, Fisheries, and Aquatic Endangered Species

Flood fisheries, which have been practiced in the Chao Phraya Basin
traditionally, may receive impacts of lessened flood frequencies.
Relevant literature shall be reviewed, necessary researches will be
conducted and future impact assessed, then the appropriate mitigation
measures shall be proposed.

{b) Temrestrial River Line Wildlife and Terrestrial Endangered Species

Waterfowls' and other terresirial wildlife's habitat may be disturbed by
construction of embankment or other form of flood control measures.
Relevant literatures shall be reviewed, field rescarch to be conducted,
and impacts on wildlife and on the habitat shall be assessed; then
appropriate miligation measures shall be proposed to the Study team.
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()

4

Tuman Values
(a) Navigation (lransportation)

Construction of embankment may cut off khlongs and roads, and they
disrupt navigation and other means of transportation.  Relevant
literatures and precedent cases shall be reviewed, necessary field survey
shall be conducted. Then the impacts of flood control facilities should
be assessed, and for the impacts, mitigation measures shall be proposed
to the Study Team as early as possible.

(b} Agriculture

Traditional agriculture practices, so-calted "flood agriculture" are
commonly found in the Chao Phraya River Basin. Lessening of flood
frequencies may give adverse impacts on the agrculture practices for
seasons that flood control may also limit water supply and soil
enrichment. Construction of embankment may also interrupt irrigation
canals. Reviewing existing information and ficld survey shall be
conducted for where sufficient data are not available. Impacls on
agriculture in the project site shall then be assessed for formulating
mitigation plan.

(¢) Land Use

The Riverside land of proposed embankment might be restricted because
floodwater will probably be confined between the dikes. Land value
may be changed because of the hydrological changes. Relevant-existing
information shall be analysed; the impacts will be assessed;, the
suggestions or proposals should be formulated promptly, and to be
incorporated into the flood control facilities' design.

Quality of Life Values
(3) Socioeconomic Values / Public consultation

Riverside land of embankment and land in the course of embankment
may need compensation. In addition, access to the river may be
interrupted by the dikes; hence, the fand use may receive certain degree
of social changes. Relevant information, complemented by field survey,
is analysed and then the impacts shal be assessed. Public consultation
shall be carried out with well-cxperienced personnel who understand the
projects and also able to communicate with locat residents. Proposals or
suggestion to the Study Team should be formulated promptly to be
incorporated in the design of flood control facilifies.
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(b) Cutltural and Archacological Vatues

Cultural values or archacological values may be in the course of the
embankment or other ftood control facitities. For the evaluations and
decisions whal 1o do with them according to the Archacological Site and
Museum Act {1961) or equivalent, relevant literature shall be reviewed
and the site survey shall be conducted if necessary, and information shali
be analysed and assessed.

{c) Reseltlement /compensation

For the land owners and others who uses lands, which are in the course
of, proposed embankment will probably nced to be compensated.
Reduced land vatue resulting from the changes in hydrology (see
category, Land Use), or changes of traffic, such as intersuption of
navigation routes shall be assessed and suggest the Study Team the
amount of compensation.  The assessment shall be conducted by
reviewing relevant literature and field survey, if necessary, and the
collected data shall be analysed.

(d) Public Health
Indicated in “Surface Water Quality”
(e) Dedicated Area Uses

Indicated in "Aquatic Ecosystem" and "Terrestrial River Line Wildlife"

3.4.3 Management of Environmental Study

The environmental study manager is responsible for supervision of above wiilten
personne and integration of each task to suffice the object of this environmental study.

(0

Justification of Equipment

The field researches required for the study are quantified as in the list shown
below.

+Water Quality/ Aquatic Ecology - more than 10 stations
+Tetrestrial Ecological/Wetland Survey

+Land Use Survey

-Compensation Survey

*Socioeconomic Survey - more than 200 cases

«Public Consultation- more than 10 smalt group meelings- more than one
seminar

* Archaeological Survey
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(2) Schedule of Work

Terms of ¥-Study Schedule

1998 1999

Work Items

Surface water hydrolegy/Publio safety | PP

Surface water quality/Public health (s

Aquatic ecesystem, fisheries

Terrestrial niverline wildlife

Navigation (1ransportation) SRS

Land uso

Socioe conomic values/Publio consultation

Cultural and archacological valies

e EN-

Resctdement/Compensation

Agriculture ZEE‘I.]'_'IS
.

.
-
3
»
"

+ seminag o —
** progeess reportl submission Dats Collecson[C222] Mkﬁfv’i’é‘rﬂ?run e
rex deaft final teport subn_n:ss:on Ficl] Resrarch

Drga Analysis’ 'm Report MMalang _

reex final repoirt submission Ioaps-t Esb ma ic

The environmental study shall be started in August 1998, and be compteted
before March 1999. A tentative schedule is described in above. In addition to
the work items, an in charging staff’ for the environmental study will be
attended for whole study period for responding for inquisies from other
organisations and supervising the each work tasks.

(3) Review Sessions

Review sessions wilt take a form of seminar, which the Study Team will
conduct, prescntation of the Study; the E-Study will be incorporated in the
presentation. Inter-ministerial Steering committee, of which the representative
from Office of Environmental Policy and Planning (OEPP) of the Ministry of
Science, Technology and Environment is a member, will also be conducted by
the Royal Irrigation Department and the Study Team. Other than the
presentation, the Study team will have discussions with OEPP for receiving
comments and advises for the process of Study. Local specialised personnel,
conducting the environmental study, shall participate JICA seminars and other
formal and informal mectings, on the request of the JICA study team, and to
prepare relevant explanatory documents in relation with the environmental
study.

(4) Project Reports

The E-Study report will be written in both Thai and English language as they
are shown below.

*  _Draft Final Reportin Thai (Main repert + Summary repori)
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» .Draft Final Report in English (Main report only}
» -Final Report in Thai and English

4. RESULTS OF ENVIRONMENTAL STUDY
4.1 Introduciion

Environmental impacts of both construction and operation pertods were assessed, and
the results are presented in the following pages. It is essential to assess the impacts
prior to implementation of plan for formulation of mitigation measures, which will be
described in the following section. The predicted impacts are of affer the
implementation of the mitigation plans. Categorics that used for assessment are of
Manual of NEB Guidelines, namely, physical resources, biological resources, human
use values, and quality of life values. [mpacts may be described as the impacted area,
the significance, and the duration as follows.

+ « Geographic Scope: local and Regional
+ + Level of Impact: high, medium, low, and no iinpacts

« + Duration: within construction phase, and longer than construction period

Environmental impact assessment was conducted by TEAM Consulting Enginecis
Co., Ltd., an authorised consulting firm by the RTG. The report is written in
Environmental Study on the Middle Chao Phraya River Improvement Project Jor the
Study on Integrated Plan for Flood Mitigation in ihe Chao Phraya River Basin, Main
Report and Summary Report. Foltowings are the brief summary of the report.

4.2  HImpacts on Physical Resources
{1) Meteorology

Such minor dike improvement will create no impact on meteorological
condition.

(2) Hydrology / Flood Contsol

Water levels of improved river section will not be changed by flood, which is
bigger than targeted scale of flood (embankment for the frequency of
occurrence is once in three years, or 3-year improvement) because floodwater
will overtop the heightened embankment. However, flood, which is the same
or less than the 3-year improvement, water level will risc. The average
increase of water level between the dikq is 0.13, 0.19, 0.15, 0.15, 0.12 m for
the Chao Phraya siver, Lop Buri river, Khlong Bang Kaeo, Noi river, and
Khiong Bang Bal respectively. The duration of inundation will not be
changed. Floodwater increase will be seen in the Chao Phraya river at
Bangkok; however, it will be under the design flood level, and will not
overflow the dikes.
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4.3

4.4

(3) Surfzce Water Quality / Ground Water

Impact on water quality of surface water and groundwaler is expeeted to be nil
in aperation period.

Empacts on Ecological Resources
(1) Terrestrial Ecology

There will be no impact on forestry and wildlife. Although there arc three
non-hunting areas, impacis are not expected because of the characteristics.

(2) Aquatic Ecology / Fisheries

Regulators will be closed during a period when the water level of inland is
lower than the improved dikes. Itis found that “blackfish” species migrate in
a period between dry and wet season and might receive adverse impacts from
the closed regulators. However, they are able to move as soon as the gates are
opened when water tevel of river became lower than that of inland water in
flooding period. Thesefore, impacts on the fish species can be expected to
minimal with appropriate gates operations.

Impacts on Human Use Values
(1) Land Use/ Agriculture

Adverse impacts will be relatively low level because the area adjacent to the
river have been flooded in almost every year for a long time. The increases in
water levels are insignificant and the flooding period will be the same with
prior conditions. For this aspect, extensive public hearings and surveys were
conducied (refer main EIA report).

(2) Transporiation

Impacts of the project are positive since it increases the height of roads and
strengthens.  For navigation, the project may have impacts during flood
because regulators will be closed, but as soon as river water recedes, the gales
will be opened. The project will provide navigation locks where they are
necessary.

Impacts on Quality of Life Values
n Socio-ecominic

People living along the riverbanks (between the flood protection dikes and
riverbanks) will face increased flood levels for floods of once in three years
refurn period. However, flood water levels during bigger than that will be the
same since it avertops the dikes. Social survey sevealed that the people living
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along the banks of the rivers are accustomed with flood situation, which occur
periodically.

(2) Compensation

Some private owned Yands as well as some properties have to be compensated.
The exact compensation cost will be fairly set up by the compensalion
committee. Refer to EIA main report for the specific compensation amount.

(3) Archacological and Historical Values

He archaeological sites which must be considered with great cares are Sam
Khok ancient Kilns which have become carth piles with remnants of bricks
and terracolta. The debris of artifacts, which are important archacological
cvidence, might be damaged more by increased flood level; nevertheless, this
impact can be mitigated with appropriate management. Other sites need cares
are the ancient pagoda of early Ayuttaya period at Wat Mai Chumphon near
the Pasak river in Nakorn Luang district, and ancient temples in the Ancient
City of Ayutthaya in Phranakom Si Ayuttaya district, Ayutthaya province.
The increase flood level might cause some damages on the basement of the
buildings. For consideration of the visual impact, since the average
heightening of embankment is approximately 30 ¢m, the impact is considered
nil.

(4) Aesthetic and Tourism

hY

Impact of increased flood water levels and the heightening of roads on tourism
are consideced as nil.

{5) Public Health

Stagnation of water in tribularies may occur by shutting down the gates dunng
flood period; however, the other time of the year, these gates will be lefi open
so major deterioration of water quality is not expected.

Results of Public Consultation

Providing project information and opportunities of residents to express their opinions
on project is assured by the Conslitution, and the guidelines are applicable 1o this
project. Above all, receiving information and needs of the residents who live in the
vicinities of the project site is essential in the process of formulating effective plan.
The study team conducted extensive public consultations in the project area together
with informal social surveys. Venues of public consullations are shown in Fig. 4.1.
Summaries of the consultations are as follows.
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(1) Provincial Meetings

Consultation meetings with Governors and Heads of governnient offices in 5
provinces comprising Singburi, Lopburi, Ang Thong, Ayutthaya, and Pathum
Thani were conducted during 10-13 November 1998, The officers of the
governmental offices expressed concern on bank erosion, installation of gates,
periodical river dredging, proper fand use control, conflicis between canals
and embankments, and conflicts between resident outside and inside of the
dike. The heightening of embankment is generally supporied. The comments
and recommendations obtained at the mectlings are presented in Table 4.1.

(2) District Level Mectings

Fight small group meetings were also conducted in the arcas where the dike
heightenings are proposed. Target groups of the Small group nieefings
comprises sub-district headsmen, village headsmen, members of sub-district
administrative organisation, and villagers' representatives from concemned
villages and sub-districis along the 7 water ways. The districts are Maha Rat,
Bang Pahan, Tha Rua, Nakhorn Luan, Bang Ban, Bang Pain, Sam Khok, and
Phranakom Si Ayulthaya in Janvary and February, 1998. Total number of
padicipants of 8 small meetings reached total of 600 people, 75 people per
district in average. In the small group ceting, the outline of project is
explained to the restdents, and probable impact of due to the implementation is
explained together with other alternatives. Then the residents were asked for
their preferences on the alternatives. Table 4.2 shows material that was used
in the small group meetings. Problems that they are chronically facing during
flood are also asked. The last half of the meetings were designed for questions
and presentation of opinions from the residents.

The residents were aware of the project plan because extensive social surveys
were conducted before the meetings were held. Although some villagers
expressed flooding are natural phenomena to the arca and, and said, causing
no problems to them', general participants agreed to heightening the roads
(embankments) will be useful 1o some extent. The government scctors were
played catalyst between the study team and the residents; the governments
showed remarkably supportive attitude to the project. No objections were ever
heard. However, construction of new dikes just off the river shore is opposed
by the residents that great deal of relocations will be necessary.

Suggestions from the residents are provided to the study team that low lying
areas can be used for retarding basins and for fishponds or water reservoirs.

! According 10 the residents, damages were insigaificant, even with 2-4 m depth of flood inundation for
three months in 1993, because most of rice was harvested priot to the snundation.
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S. RECOMMENDATIONS

In order to assure that the impacts are well within the predicted level, all of the
recommended mitigation measures needed to be implemented properly at the
appropriate places and periods. The following sections of this section will present the
necessary mitigation measures during construction and operation periods for the
proposed projects.

5.1  Desiga Period (for the JICA Study team)

« Large area of low lying swamps should be set as conservation zones in order to
enhance ecological habitats.

» Ditches should be dug parallel to the improved dike to collect the runoff water and
avoid stagnation of water nearby the dike.

+ Clearly inform the local residents about the project and the expectded impacts.

« Furither study to protect the communities adjacent to the river from flood related
damages, such as providing efficient flood.

+ Provide alternative navigation routc to mitigate the inconvenience during
construction of regulators at Khlong Toei, Khlong Wat Dok Mai and Khlong Bang
Pho in Sam Khok district, Pathum Thani province.

+ Fairly compensate for directiy affected land and properties as recommended in the
section of compensation in main report of EIA. The compensation cost should be
accepted by the residents.

+ Compensation process needs to be completed prior to the construction.

+ The affected people should have proper representatives in cstablishing of the
compensation process.

» Provide efficient social system to assist the flood-affected families during flood.
« Implement other additional flood protection measures such as drainage canals.
5.2  Construction Period {for Construction Company)

* Employ local workers to a maximum extent to alleviate conflicts between the project
construction workers and the residents, and to improve economic condition.

« Concenlrate construction activities close to waterways in the dry season.

s+ Concenlrate construction activities only in daytime.
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+ Temporary ditch or pond should be provided at drainage channel adjacent to
construction site to trap sediments prior to discharging to the receiving water body.

+ Utilisc soil materials from swamp and pond excavations to the maximum extent (o
provide additional flood absorbing and restoring capacity of the project.

+ Locate construction camp at least SO m away from waterway, and enough distance
away from acsthelic sites.

« ‘Temporary on-sile wastewater treatment system (e.g. septic tank) and sufficient
number of sanitary latrines (1 unit/ 15 workers) have to be provided for the
construction camp.

« Prohibit that washing equipment in the river.

+ Inspect machineries and equipments periodically, to prevent any oil leakage into
nearby water body.

« Prohibit any waste dumping into the waterways and set up designated containers.
« Filled up soil must be graded and pressed immediately in order to minimise erosion.

+ Avoid transporting construction machineries, equipments and matertals during rush
houss.

« Apply appropriate construciion techniques and method that minimise traffic
congesfion

» Inform road users and people in communities nearby the construction sites about the
project construction schedules and diversion routes.

+ Closely co-operate with the highway police to alleviate traffic problem around the
project construction site.

» Trucks with construction matedal should be covered with canvas to prevent dust
dispersion and material falling on the roads.

« Spray water on disturbed area or dust generating area to minimise dust dispersion.
+ Install warning signs for drivers entering the construction site.

» Repair any damages of infrastructures caused by the construction works
immediatcly.

« Demolition and construction activities should be carricd out in such a way that
vibration arising will not affect to adjacent archaeological structures especiatly at Wat
Chaiwatthanaram, Wat Phutthai Sawan, Ancient Portuguese village, Wat Bang Toci
Klang, Wat Sing and Sam Khok Ancient Kilns.
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« Should any remains or antiquitics be uncovered during construction, the responsible
authority, i.c., the Fine Arts Department, shall be informed immediately.

+ Temporary footways should be provided to the temples/archacologicals for access of,
especially, Wat Chaiwatthanaram, Wat Shytlai Sawan, Ancienl Portuguese village,
Wat Bang Toei Klang, Wat Sing and Sam Khok Ancient Kilns.

53 Planning, Operation and Maintenance Period (for RID)

« Gates should be left open during the early periods of rainy season (breeding period)
to keep continuation between river water and land sides of the dike.

+ A public relation team should be established to promote the understanding on
project’s compensation process to the people within the project vicinities. It is
recommended that the commiitee should consist of following persons.

Chairman of commiltee: Head of district

Member of committee: Water resource engineer from RID, District land ofticer,
and Representative from the land acquisition section of RID

Secretary: Representative from the land acquisition section of RID

+ The compensation committee should be responsible 1o the compensation price and
should conduct investigations for (he price determination.

?

« Compensation and rebuilding of the wall of Wat Bang Toci Nok must be properly
managed.

+ Archacological sites such as Wat Chaiwatthanaram, Wat Phuithai, Sawan, and Sam
Khock ancient kilns that are vulnerable to flood must be properly protected by
directly responsible authority, such as small flood protection dikes.

« Promote deepwater rice variety in the paddy field located adjacent to the river.
5.4  Operation and Maintenance Period (for Local Government)

« Minimise the use of private land for construclion purposes

* Prohibit usage of illegal fishing gears.

% « Local governments should co-ordinate with local RID about gates, dam, and barrage
operations during flood.

+ Regularly clear up waterways prior to ftood season.
« Fry and fingerlings should be stocked to gain production for local people.
« Educate local farmers to minimise use of herbicide and insecticide.

« Restrict use of pesticides and herbicides within landside of dike.
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6. MONITORING PLAN

Monitoring programs to be proposed are follow up tools to ensure the effectiveness of
the recommended measures. The data, which obtained from the monitoring program,
will be useful for the formulation of further improvements of infrastructures in the
region and provision for assistance on the houscholds affected by flood.
Recommended plans are formulated for physical resources, ecological resources, and
guality of life values. Refer EIA main report for the specifications of the monitonng
set-ups.
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