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G.1. Tree Age Survey
G.1.1. Methodology.

To graap the average tree age and expected yield of fruilt, tree
age survey was conducted. Since the Project area has 71,000 ral of
orchard with more than 5,000 farm households, the interview to all

farms is a theoretical practicé of little possibility.

‘Taking-into consideratidn the situations anve mentioned,. the
Provincial.Agficﬁltural Extension Office impiementéd actual survey
in 1988 conéerniug to expected yield by tree age in the province.
In this surﬁey,.37.durian farms and 63 mangosteen farws who have
20.513.and.8,7&2 trees respectively vere surveyed, and the total
survey area corresponds to 1,030 rai of durian farm and 550 rai of

mangosteen farm, respectively.

The tabulation and analysis were made by the Consultant based
on above data and the area percentage by tree age for rambutan were
estimated as a little bit younger than durian because the
introduction of rambutan plantation is deems 10 - 15 years after

durian plantation.
G.1.2. The Area Percentage by Tree Age
(1) Durian

Chavneé variety shows the majority of the production and this
variety is most popular in the Province. The survey indicates that
about 80%Z of the Cha-nee trees are aged between 9 to 25 years with
the peak yield at 200 kg/tree/year. And also it could generate the
idea that this variety is planted constantly.

It 1s brightly observed that Mon-thong (HYV) was introduced
recently . and about 60% of trees are under 10 years old. The yield



of this variety at 220 kg/tree/year is higher than-that of Cha-nee. -
variety, however the life span is comparatively short due to its
weakness agalnst the diseases. The trees over 25 years bears about '

120 kg/year of fruits, which 1s lower than Cha-nee variety by 30 kg.

The other variety represented by Kraedum is deemed to be -
planted constantly, although they can notﬂexpect'the high yield.
The farmers prefer this variety because this varlety is:'very étrong
against disease and they can anticipate the long 1ife'ek§ectanéy.
The peak yield-averéged at 130 kg/tree/year which cofresponds to
only 60% of that of Mon-thong variety. - ' :

The area percentage by trée age for all kinds. of durian is
estimated as; 5% for first year tree, 25% for secoﬂd-togfiﬁth,year
tree, 5% for sixth. to eight year tree, 60% for ninth to.ZSth-year-
tree and 5% of over 25th year tree, respectiﬁely;' It is considered
that the area for young trees (under Sth year) account for 30% of

the whole durian plantation area in Chanthaburi.

The production yield for all variety of darian’is tabulatedzas;
zero kg for first year ﬁree, 5 kg for second to fifth year tree;, 50
kg for sixth to eighth year tree, 190 kg for ninth to 25 th year
tree and 130 kg for over 25th year tree, respectively. The result’
illustrates that the durlan meet the'ﬁeak yield between. 15th to 20th
year, and after this period the yieid would gradually decyrease, and
cease its 1ife with more or less 40 years, however the economic life

span for all kinds of durian is considered as 25 years.
(2) Mangosteen

The production per tree is counted'at'gﬁ kg in 15 th to 30 th™
yvear tree and this figure is smaller than that of duriani Most of
mangosteen fs planted by seeds because of no variety mutation and it
takes abouf 7 - 8 years to bear fruilts; however.fatmérssStill'prefer

mangosteen plantation by the reasons discussed below;: -



~ .-No severe disease’
~ - Long life span

Lo Strongpdint against environment change
. The area percentage by tree age is tabulated as follows;

-... .- 1st year - - 5%
- 2nd to 6th year 15%
= 7th to 15th year  60% .
- 16thito 30th year 20
- _ 30th ygar over . - 0%

G.2. - Production Cost
{1} Fruits

The production costs of durlan, rambutan and mangosteen are
egtimated bésed on the data interviewed in the field survey. 1t is
estiﬁéted'that thét§ would be approximately 2% of increase on cash
production costs between "with" and “without" project situation,
that is, mainly attributable to increase of hired labor, harvesting
taols_and_agro~chemicals resulted from production: increase under the
prqject\‘ While, the mushroom increase of non—cash costs incurred
from depreciation of the project costs as well as operation and
maintenance costs would be brought about, however, the unexpected
expense for irrigation water in drought year will sharply reduced.

(refer to Appendix J)

Due to the perenniality of the fruits tree, the production
costs are measured through "time-series analysis", therefore, it is
quite impossible to indicate the difference of the production costs
betwéen normal and drought year. It is estimated that in 1983
drought, B 11-17/rai/day of irrigation water has been purchased by

number of farms during continucus 3 months' period from January to



Mérch, and this unexpected expense is, therefore, considered as the

remarkable difference on the produdtion costs between with and -

without project situation,

1t is positive that yleld per untt production area will
increase for each variety as time goes'by, and the gross-farm_income_
of Mong thong will exceed thaf-of Chasiee, and gross farm income of
new varieties of Rong.Riaﬁ and Para rubbex will exceed that of
gee~chohmphoo and the local variety, rvespectively. Production costs
{cash costs) per rai will be between 2,500 and 7,000 baths for both
durian, 2,000 - 5,000 for both rambutan and 1,500 - 4,500 for
mangosteen, respectively. ‘Production ccéts in the first.year will
be higﬁ in durian and mangosteen, which will exceed 2,000 bahts,
Costs in the unyleld stage are estimatéd"és 50 to 70% . of. the first
year, while costs in the constant stage are estimated to be. 200 to
300% of the unyleld stage. It should be noted, however, that costs
during the increasing stage are subject to self-will judgement of

farmers..
{2} - Other Orchard and Crop

Cassava, paddy and para rubber are the major crops/orchard -
which concern to;the project. By the implementation of the:project,
these crops with considérable percentagé-ate'céﬁverted'toffruits;*'-
which should be taken for negative and foregone benefits undef with
project situation. The production costs of these commodities are

shown in Appendix J.



6.5 Rural Industry

 The agm«related mdusmes are given much weight in the whole manufactumng
industries of Chanthaburi province. Main items of the agro-related industries in 1987 by
Amphoe are as'follows, They however are still not-only on a small scale but also on a
low grade in processing taw maferials concerned. ‘There is Httle expectation of
pamcularly intluential effect to the provincial financial condition under the existing

circumstances. -

- " Pong-nam
Desctiption: . Mnxmmmﬁhmmwm_
Rice Mill - - : 17 77 20 26 32 4 176
Cassava Flour mill a - .2 - : 1 3

_ Cassava chipping mill 2'. 32 . 7 . R 29 70
Sugat Factory - S - - - 2 2
. Sowing mill 2 1 . 1 .
Noodle manufacturing . 5 2 oo 2 L . 9
Othérs:- : l -4 . - 4 : 1 16

Total 33 116 23 35 37 37 281

Provmcxal authonties are taken into account in the cndeavors towards of more

employment with a view to correcting income gaps in the rural communities, and

" concentrate their strength upon forming 16 groups by Amphoe. Dctaﬂs of Groups
orgamzed s6 far are mentioned below.

Durian Processing - - 1 1 - - 2

Sedge hand/matwoven 3 2 2 1 3 1 12
Rattern Furniture/ - o= 1 - 1 2
- Paskets ' '

Steel hammering - 1 - . 1 2

Cement contamer - - - - - 2 2
_ Hn]dmg e ' ' '

Tol 3 3 3 3 3 5 20

Source:  Chanthaburi Provincial office



6.4 Education and Religion
(1)  Education _ o SR
The existing conditions in 1987 of school attendance ef_Chaxithaburi province

are as follows. Blementary education is compuisorym Th_ml;_md.f i e

_7 The Sténdard

Classification Male Female Total _-School Age
University 994 959 1,953 19 - 20
Collage 372 487 859 9. 20
Special 1S, 473 © 206 679 19 - 20
High School 2,531 2,577 5,108 16 -8
Middle School 4,225 3,398 8123 - 1B 15
Primary School 26061 23,900 49961 T =42

Total 34,656 32,077 6683 -

Remarks: 247 out of 271 schools in Chanthaburi Province are governed by’r'éither me;Naﬁbnéi
Primary Education Committes or the Private Education Committee a5 detailed below.

Descripion N lace No. of Teacher No. of Student °

National Primary 232 2,434 . 44395
Education Committee . SR
Private Education 15 367- . o . R.809 -
Commitee )

“Toial 247 2,301 33204

Source:  Chanthaburi Education Office

(2) Religion

Most of inhabitants are Buddhist in Chanthaburi province likewise other
provinces in Thailand. It seems that Christians are next in order of numbers and
Moslems are comparatively small. :

Descriptions No, of Temple/Mosque Ng. of Mo n&’ﬂl@i&_m
Buddhism 4 32200
Christianity 10 | 100

_ sl | G 2
Tolal 225 3,322



Table G. 1 Result of Tree Age Survey
Durian (All Kiads)

Yield No. farms
Tree Age Trees Planted = Equivalent Rai (kg/year/tree) Reported

1 400 20 0 1

2 71,800 90 0 6

3 1,914 96 0 12

4 697 35 0 9
5 7438 37 24 5
6 940 a7 13 9
7 150 8 S 2
8 355 18 112 4
9 400 . 20 180 4
10 . 805 40 139 | 8
11 1,031 | 52 140 13
12 1,893 . 95 148 | 8
13 2,600 130 206 8
14 1,408 ' 70 179 12
15 1,095 55 271 7
16 2,222 1 210 10
17 200 10 265 2
18 270 14 290 2
19 30 2 180 1
20 80 4 205 3
21 1,100 55 165 4
25 50 3 375 1
26 250 13 162 1
33 35 2 175 1
40 40 2 60 1
Total 20,513 1,029 - -

Average tree age = 10.78 Say 11 years

G-~17
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- Avea Percentage.by~TTee Age in the Province.

1st  Year 2% Y
20d to Sth Year 25% Say o 25%
6th to Sth Yeav 5% === 5y
9th to 25th Year 64% 0%
25th Year over 4% 5%
Average Yield by Tres Age (kgftréefzearj

1st Yeaxr 0
2nd to Sth Year : 4. Say ' _ 5
6th to Sth Year 46 e
ath to 25th Year 188 190
25th Year over 132 130



Table G. 2 Result of Tree Age Survey

Mangosteen

L : Yieid No. of farm
IIEE,&&EE ..Trees Plaﬁts_ :Equivalent.Rai (kg/year/tree) Repor;ed
1' 280 ; 18 0 2
7 £80 | 36 h 0 5
s 510 32 . 0 6
5 20 1 0o 1
6 : ' 281 18 9 5
8 380 7 24 i 4
9 1,010 : 63 35 | 6
10 S 590 37 27 | 6
1 1,150 72 : 37 11
12 326 20 | 47 4
13 1,175 73 38 12
14 480 o 30 - 0 2
15 480 30 N 32 | 2
6 . 955 60 | 77 ' 10
20 120 8 110 2
2 | 230 | 14 151 2
5 15 | 1 80 1
26 120 8 107 2
20 . 30 . 80 1

Total 8,742 547 - ‘ -

Average tree age = 1,102 Say 11 years



Table G. 3  Result of Tree Age Survey {1} 7.
Durian (Ghaj-nee)

- | _ o Yield
Tree Age Farm No. ‘Trees Flanted Equivalent:Rai {kg/ygar/t}:gﬂ
2 a9 390 2z
@ so | 0
3 ) 120
(9 100 24
O 50 "
4 & 7 \ 0
5 100 5 . o
6 x 70 . 13
20 150 . 15
@D 100 _ 29 ’ 0
@ 50 13
5] 200 _ . 50
? ¥ 100 5 12
5 @) 20 4 140
) 50 | 110
9 2 s@ 12 120
& 180 200
10 Q 200 23 150
23 250 160
1 D 200 | 150
V) 100 | 150
{9 270 31 180
6 50 50
. - : |
12 (& 200 - 175
i h
69 300 o - © 250
@D 450 83 - - 200
69 400 | 70
)]

340 _ ' 70
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Area Percentage by Tree Age in the Province

1s¢

Znd

ath
9th
25th

1st
-} 2nd
< G6th
9th
25th

o

o

(]
3 -

year
to 5th year A% Say 5%

to 8th year

-~
oF
Y
<
i

to 25th year 87% 80%
year over 2% _ 5% .

Average Yield by Tree Age (kg/tree/year)

year

to 5th year 0 Say D
to Sth,year 44 :::::;) 40
to 25th yeayr 196 240
year over 162 150



Table G. 4 - _Resuit of Tree Age Survey (2)

Durian-(Gahn-yao)

EEEE_QQE; . Farm No, TI§ES_Planted: ;Equivalent'Rai (5§£;izi?trggl

4 i;’ 12 i ' 9
11 ) 15 2 150
@ 20 | | 120

12 ©) 20 1 180
14 ® 50 3 185
15 @ 75 | 5 175
20 - | : 360

17 50 1 280
19 as 30 2 180
20 @ 10 : 1 o 240
21 69 50 1 | 120

Total - 352 17

# The:samples of this variety is very small, therefore
it is considered that calculation practice is a

theoretical one of no use,



Table G. 5 Result of Tree Age Survey (3)

Duyian (Mon Thong}

x . ‘ _ jrield
Tree Age  Farm No. Trees Planted = | Hquivalent Rai (kg/year/tree)
1 400 20 SR
2 o) 100 | S«
@ 380 g 49 |
500
3 @ 150
(9 200 28
(9 200 '
4 @) 100
%) 130 , 19
33 152 |
5 @ 88 ' o 60
@ 300 24 2 60
@) 100 0
6 G 200 | 0
a9 30 | 18 — 15
@2 120 | “
7 @ 50 3 50
3 o 85’ g e L e
@ 200 SR 140
9 23 w20 % 280
10 @ 125 . 7 130
(5 20 | - 120
11 | 150 0 120
2 40 - o 120
12 € 23 g | 150
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300
89
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12
100
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250
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120
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35
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Total 6,012
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Area Percentage by Tree Age in the Province

ist year _ 7%
2nd to 5th year 40%
6th to 8th year 11%
9th to 25th year 40%

25th year over . 2%

Averége7Yie1d by Tree Ape (kg/tree/year)

ist %ear - 0
2nd to 5th year ' i0
Sth'ﬁo 8th year 47
' Sth to 25th’year 220
25th year over 118

G—1d

Say

m——

- 10

50
220
120

150
240
180

200
280

350
280
280

160
240

280
280

280
300

175

60



Pable (. 6  Result of Tree Age.Survey.(4)

Durian. (Kra-dum § Others) |
: : - Yield
Tree Age Farm No. Trees Planted Equivalent Rai f  (kg/year/txee)

380 . 19 . 0

o

234

100 |

30 . 55
100 '

130

500

o o o o o o

150
15 11
13

47

Lee Y s B o B oo

160 : 8 :  0
20 1 6o
50 ; 3 | | _ 150
25 . - 145
20 T . 180

15 30
150 _ 150

i@

1 30 . 125
100 - ! o ; 85
50 S o200

5 T R 120

12 200 oo A6 ' 80

0 2 : 4y

14

© B0 & RO B®O0 ® & ® PR ©OLLe® ©

16 500 _ 25 . 16D



Contn'd

20 @ 20 1 90
20 .. - ® 200 N 10 170

Total 3,281

Arca Percentage by Tree Age in the Province

1st year . 0% . 5%
2nd to Sth year 45% . Say 45%
6th to 8th yeat 2% — 5%
9th to 25th year 53% | 45%
25%th year over 0% 0%
Average Yiled by Tree -Age (kg/tree/year)

1st'yeat-

Znd to Sth year 0 Say .
6th to 8th year 60 60 °
gth to 25th year 132 130.
25th year over 0 n.a



Table G. 7  Result of Tree Age Survey (5)
Mangosteen

Yield

Tree Age Farm No. Trees Planted ‘Equivalent Rai - (mm
1 €9 200 o 18
€2 80
2 @ - 250 0
@ 120 0
® 30 ' 36 0
C) 100 : 0
@ 80 0
¢ Q 50 0
® 20 0
@ 240 32 0
@ 70 | 0
@ 70 0
- 60 0
5 ® 20 1 o
6 @ 20 |
@® - 65 e
&9 80 18 30
@3 36 -
6) 80
8 Q@ 50 | 0
. 50 20
@ 100 24 8
%) 180 _ 8
9 @ 100 | . 30
@ 150 40
é@ 500 - 63 50'
& 80 _ 30
¢ 80 N 30
€9

100 _ - 70
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§,742

trees

30

60
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‘Average Yield by Tree Age (kg/tree/year)
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Table (3. 10 _EXPORTS OF FRESH FRUITS

© 7 Unit: Ton, Million Raygs
1983 1984 _ 1985 1986

frtts Quantity vaiue Quantify Value . Quantity \%alue - Quantity Value
Longan 7,320 207.2 8,802 250.5 482 163.0 T
Papaya 16,303 82.5 12,600 .4 5815 - 363 - 4177 24
Durian R 54.4 3,410 §1.7 9,784 172.0 8884 17
Orange 1,559 32.5 4,73 34 5,175 0.0 5,100 3.0
Nango 2,538 0.8 %M a3 5,311 CSE 400 54y
Banana 3,655 25.1 a3 70 8 20 206 LS
Poclo 2,887 21.3 2,718 2.2 4,505 4.3 5,202 5.4
Litchi - - ossg 20,8 B 8T 28 120
Sugar Apple 845 5.6 Lol 120 1,708 3.4 2,021 11§
Grape 1,343 2.5 8 1L$ R T . 4
Mangostéen 412 2.3 1,350 8.9 1,12 0.0 1,817 158
and Guava . '
Leiion 188 2.2 430 4.4 452 4.2 ;'_ j a6 0.3
Rasbutan 238 ML 40 LI 14 LasE
Water melon 958 3.1 853 3.9 854 : .8 1,13 4..4
Pineapple 249 2.5 45 0.6 5,065 75.5 18,653 197.5
Straberry 4 1.0 203 wooas o 8 0.3
ate. . : : ) .
Others 128 22.3 506 7.0 2 85 1,158 15.1
Total 50,986 524.2 6,577 5.1 52,280 6841 71,020 9335
% 100.0 1082 130.5 | 1781

Source: Department of Agricultural Extension
Fruil Section Borticullure Branch
Plant Promotion Divigion



Table G. 11°  EXPORTS 0F PROGESSED FRUITS

Pnit: Ton, Million Bahts

1983 | 1984 1985 1986

*uentity - Value _ Quantity  Value Quantity Value Quantity  Value
C. Fruits Pickles™ Mo 08 M 0.9 78 1.2 85 1.4
b, Fraits Pickles™ 1,330 .9 1,002 19.2 1,832 L5 2L 4]
ruped and 3,125 1315 4,518 154.5 8,472 360.1 12,363 444.1
{andied Fruits o : . ‘
fendied Peel. . few few - fow few few few 12 0.8
Aree o 54 1.4 29 0.9 @ 26 2 0.8
Jag snd marmalade 366 12.3 150 5.6 257 3.0 322 20.9
C. Pineapple 135,795 - 1,871.3 -~ 186,276 2,846.2 162,764 3,291.0 225,986  3,183.1
C. Rasbutan 95 28.8 1,178 2.9 768 21.5 1,268 3.2
CCobitehi few few 6 0.2 3 0.2 38 1.6
G longan L7120 59.4 1,225 42.2 1,062 38.3 2,344 9.3
. Rombutan and 1,276 %5.0- 748 21.0 963 28.8 1,410 40.5
Pineapple
6 Mango . 3 5.3 334 7.1 368 8.6 948 21.5
C. Papaya 133 2.5 282 5.8 114 2.4 269 5.0
C. Guava - . g 0.1 1% 0.4 i 0.3
C. Other 1,524 45.9 1,848 43.5 3,346 86.6 §,332 150.9
B Other . - - - 2 0.1 5 0.2
€. Orange J,*3 15 0.8 59 1.3 39 0.5 4 0.5
€. Pineapple J. 5.600 959 6,778 122.1 17,451 310.0 23,392 361.1
6. Mango J. 8 8.1 7 0.1 8 0.2 8 0.1
C. Other J. 81 1.5 166 5.4 660 23.6 843 29.8
Freezipg Pineapple 12,111 . 134.8 15,065 178.4 10.653 158,17 18,653 1%2.5
Total 165,008 2,453.6 219,904  3,501.0 299,006  4,378.5 297,503  4,646.8

4 106.0 _ 142,17 178.5 189.4

] C,: Canned #2 B.: Bottled %3 J.: Julce
Source: Commercial Statistical Center G-



Pable G. 12 _EXPORTS OF FRUITS BY COUNTRY

Unit: Ton, Million Bahts

1985 1986 198671985
Country : : = oo : e _
Quantity - Value . Quantity Value - - Value
- — 7' — 7: “.%
B.S.A. 120,733 2,235.4 137,583 2,204.2 101.59
German 270,35 152.8 ‘.43,781 | 588?# BTN
Canada 18,319 316.2 | .16,985  ssa : 34}95
Japan i2,338 225.8 24,002 535.7 143.55"
U.K. 4,254 alés 8,853 147.2 160.37
Hong Kong S5,100 _ $6.7. 3,781 AR % 9% T 112.89
France 5,577 117.7 1,822 139,24 BRRURY
Other 45,758 872.4 54,576 92756'. 106.58
Total 239,095 4,378.5 - 257,608 . 4,646.9 106.12

Source: Commercial Statistical Cenmter



mable . 18  Price Fluctuation of Durian” and Rambutan at Chanthaburi Local Market

during April to July 1885

Unit: Bahts/Hai

Rambutltan

O 1 r-i'a-a .

Mpnﬁbqng  | Chanee Rongrian Sichomphu
OPNG WIGH Low CLG " OPNG HIGH low CLG  OWG HIGH Low CIG  OMG  HIGH Low OLG
5.2 W20 914 11 T8 9 10 9 8 %t 6 5% 6
B2 2 26 12 ‘ _14 % 13 8% 10 8% 10§ g 5 1%
w5 2 2234 . l_iw:; 1311 124 %% 10 1% 1% b 6% 4% 4%
ETIC U 2 zqyﬁ " is;@‘ 15 ""-‘13{'- 13 84 10 8 W 4% 64 4 5%
5 B 15 ik _15»@' 15 1% W 1L 8 s 44 5 4 4%
f-sn 8 w2 A 12% B o1 W % B 7 e B 4 2 M
s o % 8 28 1% 15 B 8% w8 B B 43 4
b 25 W % 28 12 13 10 w1 & o 6 6 4 3 34
f]f—s/zz 2% 35 25 % | 9»5 2 ¢ 1 1% 56 wz- 24 Mz M
ge-sfzg 2% 28 2% 2B 9;@ 12 IR PR T W34 3 %% 34
gt-wa s % 25 a8 1 1% B 9 T BE M5 %% W
51713 M oW W B .iaxé _ig 1515 8 10 8 10 3 53 4%
£5-1/20 25 0 B 2 zu 5 18 n% 12 W 1B 5% 6 5 0§
21721 3% 35 - 0 35 w17 17 5 8 5 &

OPKG .....Opening

HIGH .....Highest

Low ...... lovest

CLG ...... Closing



xey [edIoTuny

‘xeq ssoutsng ‘oryFesl|

1B1/d sz 8§ opeag| | . /4 oz s epeagl . (/g ST ¢ B/H TUBT § ePEAD . [Bi/8 $T9T  § Speay
/g 257 v speag © Iswg'g'oz v epeas| eSreup Bupyows) - {Sy/f L'81 b opeID B/ i1 b oepeasl
/4 .m.m._m m.‘”mﬁm,ﬂm. Hmpﬁomxm].mm\m, m.ﬂ_w.. ¢ _mﬁmhu?maopumm.mcgoam#imx\m ['61 ¢ 9PRIDM—IUBYDASH—EN/Y S*LT £ 9pRIQe—SsI3ULR
/4 LSz 7iopeIn o \Bwd vorz oz epeas|  (eanaexedwer  [By/d €61 z epuay o PBwd sl 7 epes
B/ vz T epexo o iBa/d 871z T opean| 0,09 de Bupwows  Sy/d L'6T 1 epead) B4 6T Tepeanl g
_ | o3 shep L-9) | | &
Futyoed
ainpadoig ” | mﬁ”xoﬁm
xoxmﬁmm *g9'0"d 4———— 3I04X7 4- : ﬁo,.mpw.N,Em.wo&oz -4 : UCIIDNTS 2priS 4 UOTIONPOL

dFFIMT vdvd 40 TANLONYLIS  F31dd 19 TEA9Id



xe3 redioTuny

XB2 SsauTsng ‘OTIFBIL

(509 ssoT yFTomM) (34/¢ SL°0) _ .
DA/ L1 T 1037003 «—BY/F S§°ge— L7030 IOTTOd—BA/A 1Z-0Z}e ‘Butdig SutddryD te—I331/8 0L°0-09° Ofe— stoure]
o (shep 2) {xy/uo1 0z) -
4rozved Sutddiyy H
2INped0id BUTTITA Sutdag . )
- BurddryD < ———— UOTIMPOIJ

Burz120710d <

yoxdueg g0 d €4—— 3xodxg «

VAVSSYD 40 THNLOOYLIS -H3Idd .. Z'9 240014






DESIGN OF. FAGILITIES.







APPENDIX~H PRELIMINARY DESIGN OF FACILITIES

LIST OF CONTENTS

H.1  PRELIMINARY DESIGN OF STORAGE DAM

Dimension and Specification of Proposed Damsites ...... H-l
Height-Volume and Helgh—-Area ..., cvneennsnnensnsnnrsas H=3
Height-Volume and Height-Area (Calculation Sheet) ..... H-9
Selsmicity Map .vevvnnersrinrrvennsasnassssnascresseesss H=14
A SBelsmic Probability Map «.i.civvvvresssrrreransssacans H-15
Height-Volume and Height-Area of Khlong Ta Liu Dam .... H-16
Height-Volume and Height-Area of Khlong San Sai Dam ... H~17
Height~Volume and Height-Area (Calculation Sheet) ..... H-18
Basic Condition for Preliminary Design of Dam ........., H-19
0O Design Criteria of Dam ...vsesiersrcanessnscnsasasnseee H=20
1 Dam Type and Zoning ..seesssseassicinsssnsarssasnsveananss H=23
2 Foundation Treatment ss.eeseeevevsvansttvenscasnassesve H-24

»
-

. - ¢ = s & u
LR . - e = »

-
-

MmO MmO B R om o
Pt e b et et ek et ek i beed e et
= e D 00 ] O UT B LD DN

H.2  PRELIMINARY DESIGN OF MAIN CONVEYANCE SYSTEM

Schematic Diagram (Alternative Plan-1) .........0e..... H-28
Hydraulic Calculation (Alternative Plan-1) ............ H-29
Schematic Diagram {Alternative Plan-2 and 3) .......... H-31
Hydraullc Calculation (Alternative Plan-2) ............ H-32
Congtruction Costs for Alternative Plans .............. H=34
Operation and Maintenance Cost by Alternative Plan .... H-35
Disbursenent Schedule of Construction Cost (Alt.-1) ... H-37
Disbursement Schedule of Construction Cost (Alt.-2) ... H-38
Disbursement Schedule of Construction Cost (Alt,.-3) ... H-39
0 Breakdown of Pipeworks {(Alternative Plan-l) ........... H-40
1 Breakdown of Pipeworks (Alternmative Plan-2) ........... H=41
2 Breakdown of Pipeworks (Alternative Plan-3) ........... H=42

-
-

T - a - ¥ =
v n . - . - . e+ @

[=ofite s R = R = v R u = i = = v ol mi e o i <
PR MNMNMR NN NN NDR
Ll el X = Hie o B N P W JRE) - UL S

-

H,3 PRELIMINARY DESIGN OF DISTRIBUTION SYSTEMS

H.3.1 Diagram of Distribution System (Sample Area~-2) ........ H-43
H.3.2 Diagram of Distribution System (Sample Area-4) ........ H-&44






“sivaf ()] ' UeEI ST UDTTR@IISD JUSMIPIS 1RI0T 10} potivd ayy paw
‘srsdyzue @3ep £q Jwak/uy bs/wno (9T=sh patdde ($3) joamipas 21119348 {7)
‘frounl ygincsp dEIL-(] Jo $152Q 243 U0 pasimratap TS Iloalasay (1) :93I0N

- 02 87 1 g1 0°1 Gt $1 Y 977 a HidAG HOTA¥TAQ:
- 08E 08¢ a1 0z1 621 © GIg QT 4T 0z §/0°82 49%vHas g C00Td: LYRI1048 1T
5% 82 572 £ 82 873 072 $7 37 §7 - 34015 H¥Q MYZNISHNDC:
g 0°¢ ¢ 08 8¢ 0¢ §72 0°¢ 0% 8¢ - © 20075 WVE MYEHLSIN:
062 028 087’ PR R - B 71 B L 11 0657 079 0089 wna | poaTx " ENNT04 AYO:
B8 0§e 062 029 pgS . | " s86 i) 028 066 08kt 6 BIONET LSTHN:
0708 73070 8| 0°CT 1306 1@10°SE 123|087 1MI0DETME|CELZ 13| 6gr 1 |oeRl 1E|  w HONZEL THOD CWIN 40 CTE:
8°%F 131 0°%F 3| 97%e Taletey s eeyrE{g9y T3 iecuTz 73| S0LE Mg SE9 19| 6BET T3] HDILVASTE LSEAT AYL:
0°p1 0ze 081 | 8§02 | 8788 291 58 65 G 31 §¥8 a O ETECIE T R UL T AL I
- 19y §7 24! '8 922 vl 3% 211 5y - INI0h WYD /. ALIIVAYS §BVHOLS TALT '
- 0°2% T4R| 9728 TWH | ST MY § SCTVIING |2 B PMH.| 3 STZTHE | € ROETAN ] S T9 TN | G L6TTaM 8 13837 BILYRRIIA:
- GI0F THd 1 0°0E I OTOY A [0 C0YT NG | L72F THd | GTETETHY 07°L28Tmd 4 0709 MA | GR6TTHY ‘s TEAAT FJLVE T704:
- CIET THT | ¥ 67 NT| 0782 17| 0706 W3 | Z7Ee W | S TeITeT ! Sg62ww ) 0-ze | eesi | m TEA9T YELYA HDT:
- tEEg: £§ g8l oy peg | g8t 86§ - £8T oLt BE | e N1 VAEY ZIVZNNS BELVE:
- fge-ot T2 0g % 52 61 09 "I g8 'ge- 86761 .om..p 0e0g ¥IH KLTIVAYD 23YEQLS TVL0L:
- 55733 |90 168 poor  lsgczr o fseve  |szer gL ¥L62 PRl ALIIVAYD I9VEQLS SAITE _
- 0T 8971 ge 0 6270 |80 g1 8270 BE°0 9570 WA NOLLYLNIRIOES: E0AYESHY
quhhuuw v_u.m.:hu.nm uu_.mmhw xuvz.mu.hu oamanhm b o.:_._mhm uumcnhw up.mnm._..w airuwry ou,mnu._m hwc‘_cmw h
901 i1 85 07 8 85 L ¥ it 2 -0 DI11Vd LRSIFR-NV4S:
B 71 §°T¥ 1 $°g1 i 1 £°92 g 2 338 | §407§ LNINLAAY ¥NVE LEOLN:
£ 0¢ 0z S 01 14 05 a1 14 -1 L RLIGIR 089 ¥FAfN:
g3l 871 ¢TI b 5797 L 31 LA £ & 330 | 407§ LNANLRGY NAVE L43T: ,
iR S g 8742 L B o1 082 09 081 | AD1L¥A273 039 ¥SAIN: - AHAVESRdOL. 9
SR - T 063 | 059 0°68  |.0%s | 8T8 |09 059 i3 , © 7 INBIDI4E0D 440NMY S
- 5018 2895 |-987E1 | g0°MT | Use"es | se9 i 999 | gv'er o0y Ee 0K 1090040 ¥¥R5-5 ¢
- 829G | 60704 4 TVCCL. | £9°ST | .g076¥ | 893 | SZST | G8TIZ | LAY AN © L LEBOYE ¥VEA-GL:
- CLUOL . fU9EURIY o 8SST | geRT | 19769 7| SL9L Tl BECRT { 927U |v89uf I e (VA LT L 430808 7
- 9971 goyy | EM¥YT | 99¥L - gesl | 89yl 99%T " | £9LT T | - 99¥1 as "LE3N0UC A¥RA-§
- €ygT 1 2egr | over | zset gLt zeer | tzger” [oug9r 208y ue © L3004 WYIA-0T: _
- . 188l A A A LI AL R R 1At ) gsee | LI o AV TYARNYITIVENIVE NISYE R
- §°49 PUROL L 9VL 3 el IR AR IR ! LR AR 9°¥E ] wies| . L YGHY ABYNIVEG T
£1-6°¢ 16°81-6°7 | §°LI-68 | LT-8716| 92-i8 | TE-8L |- 98-G-uB ' 0p-18 | §7RE-6L § 9v-i8 | SQUYAIGN00D:
[CYEPS | X9ERS | AL BERC | AIPEFS | ALPEYS | AL PEPS | AI'VEVS | W Gers | I GEYS | I GRHS B T NaELVA0T 1
HYDE YD NIV . . L . LiNR “TSHBILYITAIT84S ONY KOTSNINIG
a160as |- 0 . {03 LOH | 90N QN ¥ 104 £ oM 20N T oK — ——
Sew s | T ‘ ; : ‘ oL B
(p,3ucn) SILISWVG AIS040Ed 40 SNOIIVOIJIDIS CNV NOISNIWIA 1°1°R

Wyd HOVECQLS J0 NOISEJ AFVNIKITIES 1I'H




‘gamek Q0T W USHEI S1 uslIw@llsT 3uUswipas [¥101 dop porsad syy pue
tsAraes eyep Ay 3vvA/wy TbE/B 00 (9T=sh patlidde (sb). JuIMIpoes oar)Ioads (T)
“jrount.yymeap Iedp-0T 1o SUSRQIAYL VO PIUIEAINID 2215 A1eaa983% {1} iSALON

0t TE et Il 01 g1 01 01 e 51 % 1490 ROT4HTAC!
0% 0% bE 9L 09 oy " oRt oe ot 6t SR CBDAVEDSIO Q00T T A¥KTTRSTIU
53 52 4 2 §°2 572 - 24075 XYQ RYIALSWNDG: _
6%¢ - 1078 R 6°g 0°¢ 0t - 44075 MYQ AVDELSIN: - ‘
B2 TR T L] it 59 N'm | 080T X INABL HYQ: _
TpL8 | 0T CBY9 | oY 06¢” 0961 L HLBRET SR8
088 1316761 13068 12{07CT 13 01 1} 0¢t M w BONIEL 909 CRIR 40 73
0E0T TR Y LE P 0TET 13008 T vge 13 {gUee Wl CHOTLVAZTE ISHED Wi o
068 | ¥R 6y 0e LA 5781 8 Lugizy wva:  RO0dYG DT
971 L'y | Le 04 R LA A 8 L8T LT - MATOA KYQ 7 hLIDVAYD BOVESLS EAIT 7B
8T BE |0 TOTTH | 7 °SE THH | GUTTOAME | 0°TZ TMA | 0TS e[ 0T2OTHE | 0°TZ MM | ¥R mE | 6UIC kg u TAEY WILVR EYIN:

GO0F THE Y 0UO0TTRS {RRE md | G707 TR | D7DZ WY | 0708 WS | 002 | 002 1Md [P UST Tmd 0 0L kg 2 13437 HILVE ViRd:
= BT 0FY WMT| 072 WY - Wl - UwTioces Wl - w1l - WSO W0 YTV M) = 13487 YELVH MDY
51 bt ot 051 08 38 8 8Y 16 - 0¥E WECOD TR KT YRSY 3OVUNS HALVKT

§2°2 00 "8 917 g0e - (27 0Ty ¢ 2 0e 3 Eh]] LA13YEVD BIVHCLS IVIDL

202 8L 0172 §8°2 06°T iy 2 A 6871 WK AI1OVEVD ABVIOLS BALT

21e B0 19070 £1°0 AN 800 b 9 5h0 EhE] “HOILYINBNI03S: groayasey

P3TURIY | Brtueds ! aifuwdy “aleyg I11¥elg | #3tundy EESLLER , MoR9088 L
¥ £ g 08 0¢ a9t 0% - D1L¥8 LATIIH-NVAST
3 ¥ 41 ¥ "B 9 A 93¢ 44078 LNINLIEY ANYS LEINC
0z ¢ g g g 4 g X WLOIK 038 ¥3a1y:

(4 2z 27 ¥ £ 9 Z LEL Td0IS INIHIRAY WNYE 1437

0 0¥ 0 5 51 T . o2 ¥ NOILYAB13 048 ¥BATE:  AHJVEBOEDL O
039 8759 059 088 0769 059 0°59 058 0759 069 % " IRE[I144E07 &40MAY G
¥6 21 8121 g% 2 19781 28°77 2y 2898 4572 ¥6°2 15728 naK LRONBYD WA~
56 g1 0¢ 11 9177 A L5741 BY 5 £2et 1377 092 9% 62 HOK LEDO0YD AVEA-0T:

66 '¢1 91 1678 L6781 8z 81 ¥R 81 “bY 0T°Y 1 MLY §7°1y xOH CTRAY TVAENYE Ja0Nny ¥
2932 2992 186 80¥2 | s6ve Y181 ¥661 145 196 £i81 tie IKON0¥E YVIR-G ¢
01¥2 9LYE 892 5722 §¥ee 7891 8181 298 298 0591 L LKANOYE Byar-Q1:
i51e 151¢ 1161 ¥e4d «.mm« m.MmN ogye 1181 1461 R1£2 LE] ..m._.___<. iazz«.:_.zmz:u NISvg ¢

L ) 0y 08 5L A L2 A g AR i VIUY 30¥RIVEE 2

§°59-¥5 | 16-86 | 46-86 | 66-6% | §0-98 |SD~G'0R | 5°9-8% ) - 80-88 | Zi-6§ | ¥I-S°2% SRLYNI0¥00D:

O verS [ I ¥E¥S | W ¥#€¥S I YEYS | N VEYS N BERS | WM VEYS | I PERS | AL REYE | AL ¥E¥S BN JYN: NOILYI0T T
B . Lrsn SNGILYDT412248 ONY WOISKIASG
51 o4 8T ‘BH LTOH 91 0% 4708 BT 0K AT AT 110k 01 0N

] WvQ 20 UM

SILISWVA JIS0d0Yd J0 SNOILVIIAIDFdS (ONY NOISNIWIA 1*1'"

H-2
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H.1.2 HeightaVolume-and-Height-Area
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H.l.2 _Height-Volume and Height-Area

HEIGHT-VOLUME AND MEIGHT-AREA

RESERVOIR VOLUME {MCH)

=6

NQ. 10
RESERVOIR AREA (SQ'KM)
3. . b] 9
£L 30 . e |
h"‘"m____ me | 53—
1 : i h‘:ﬂ‘.}{j ]
T o
‘\-n-,
1 ./"""l’—r ) -
N A . '\"‘-mr_‘_g;‘{l
3 W el
L1 : :
A q
4 1N
EL 15
/!
EL_20
o s 0 30 40 5¢ 2] ‘0 8 50 100
RESERVOIR VOLUMS (MCH)
NO. 9 DaM HEIGHT--VOLUME - AND MEIGHT-AREA
RESERVOIR AREA (5Qi0&)
3 . ’ 2 . 1 2
EL_40 | _]
] =3
""‘x-.___._‘\ /-,/
-l L1711
. | g
EL 35 LA
—
e s
|1
A \\
] AT q
) //] \JF\
;
EL 30 3/ "
-1 \T
L] )
; L1 \
EL 25 Vi
‘_4 —{
/ |
BL 20 .\\
i
EL 15
0 10 1 Er w0 50 50 w %0 160



H.1.2 Height-Volume and Height-Area
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H.1.2 Height-Volume and Height-Avea
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H.1.3 HEIGHT-VOLUME AND HEIGHT-AREA

(CALCULATTON SHEET)

NO, 1 DAM
L AH AREA AVE, VOLUME | ACCUM,.
| m | m|- w |AREA ot " ®|VOLUME n
150 - 0 — — -
160 | 10 | 125000 | 62,500 625,000 625, 000
180 20 | 850,000 | 487500 | 9,750,000 10, 375, 000
200 | 20 | 2.050.000 | 1450000 | 29,000.000 39, 375, 000
220 20 | 3,300,000 | 2675000 | 53,500,000 92. 875, 000
NO. 2 DAM .
EL AH AREA |{AVE, VOLUME |ACCUM.
m m " w |AREA o | VOLUME m
50 - 25,000 - — —
52.5 | 2.5 275,000 - | 150,000 375, 000 375, 000
55 2.5 700.000 - | 487,500 1,218, 750 1, 593, 750
60 5.0 | 1,825.000 | 1,262,500 6. 312, 500 7,906, 250
NO. 3 DAM
EL - AH AREA AVE, VOLUME |ACCUM, _
m M : o AREA o | VOLUME o
280 — 25, 000 - — —
00 | 2 50, 000 37,500 - 750, 000 375, 000
320 20 700,000 | - 375,000 7,500,000 8, 250, 000
L 20 | 1,575,000 | 1137500 | 22750000 31, 000, 000
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H.1.

3 HEIGHT-VOLUME AND HEIGHT-AREA

(CALCULATION SHEET)

NO. 6§ DAM
EL AH AREA AVE. VOLUME | ACCUM,
™ m w |AREA o W |VOLUME w
- —
90 — 0 — - -
100 10 75, 000 37,500 375,000 375,000
120 20 200, 000 137,500 : | 2,750,000 3,125, 000
! | 000 3,125,
140 20 450,000 | 325,000 6. 500, 000 9, 625, 000
160 20 700, 000 575.000 | 11.500.000 21,125, 000
180 90 | 1,025.000 .| 862,500 | 17,250,000 38, 375, 060
200 20 1,425,000 | 1,225,000 24, 500, 000 62, 875. 000
NO, T DAM
EL AH AREA AVE. VOLUME ACCUM.
nt m m' AREA m m | VOLUME o
91,5 — 0 — — —
30. 0 2.5 325, 000 162, 500 406, 250 406. 250
32.5 2.5 575, 000 450,000 | 1,125,900 1,531, 250
35. 0 2.5 725, 000 650, 000 1, 625, 000 3, 158, 250
10,0 5.0 1,325,000 | 1,025, 000 5. 125, 000 8,281, 250
NO. 8 DAM
EL AH AREA AVE. VOLUME |ACCUM.
m m o AREA o m| VOLUME
20 — 0 — e | —
25 2.5 75, 000 37, 500 187, 500 - 187,500
27.5 95 300, 000 187, 500 168, 750 656, 250
30 2.5 825.000 | 562,500 1, 406, 250 2, 062, 500




H.1.3 HEIGHT-VOLUME AND HEIGIT-AREA

{CALCULATION SHEET)

'NO. 9 DAM
(EL AH AREA AVE. VOLUME |ACCUM.
Cm ‘m w |AREA o m|VOLUME m
15 — 0 - — —
20 5 450, 000 225, 000 1, 125, 000 1,125, 000
30 10| 1.000.000 | 725,000 | 7,250,000 8, 375, 000
40 10 3,350,000 | 2.175, 000 21, 750, 000 30, 125, 000
NO. 140 DAM'
EL AH AREA AVE. VOLUME ACCUM,
mn m m AREA m _ m| VOLUME o
20 — 0 — — —
25 5 250,000 | 125,000 625. 000 625, 000
21.5 2.5 | 1,250,000 750, 600 1, 875, 000 2,500, 000
30 | 25 3.400,000 | 2,325,000 5. 812, 500 8, 312, 500
NO. 11 DAM
EL AH AREA AVE. VOLUME |ACCUM.
B m ‘m m’ AREA o m} VOLUME m
20 — 0 — - -
25 5 900,000 | 450,000 2. 250, 000 2,250, 000
21,5 2.5 1,375,000 | 1,137,500 2, 843, 750 5. 093, 750
30 2.5 2,000,000 | 1.687,500 4,218, 750 9,312, 500
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HE IGHT-VOLUME - AND HEIGHT-AREA -

1.3
(CALCULATION SHEET)
NO. 12 DAM
EL AH AREA AVE. VOLUME [ACCUM.
m m w |AREA W | VOLUME
20 1.0 575, 000 | 2, 300, 000 -
NO. 13 DAM
EL AH AREA AVE. VOLUME |ACCUM. 1
m m m AREA o : w| VOLUME o
0 1.0 775, D00 3, 100, 000 i
NO. 14 DAM
EL AH AREA AVE. VOLUME [ACCUM.
m m o |AREA o m| VOLUME
35 — 0 — — ~
10 5 100, 000 50, 000 250, 000 250, 000
15 5 300. 000 200,000 | 1,000, 000 1. 250. 600
50 5 875, 000 587, 500 2,937, 500 4. 187, 500
NO. 15 DAM
EL AH AREA AVE. VOLUME |ACCUM.
m m @ |AREA w|VOLUME m
20 4.0 500, 600 | 2, 000, 000
NO. 18 DAM
EL AH AREA AVE. VOLUME |ACCUM. .
m m & |AREA m "W |VOLUME m
10 2.0 1. 500, 000 3, 000, 060 l

H-12




H.1.3 HEIGHT-VOLUME AND HEIGHT-AREA -

{CALCULATION SHEET)

DAM

NO, 17
rT"_v‘,—I—- Al AREA AVE, VOLUME ACC UM,

m m m' AREA m m | VOLUME
ElE A I -
2 5 100, 000 50, 000 250, 000 250, 000

30 5 200, 000 150, 000 750, 000 1. 000, 000

40 10 400, 000 300, 000 3, 000, 000 4.000;000

NO. 18 DAM
EL - |AH | AREA |AVE. VOLUME |ACCUM.

m m m' AREA o : mi{VOLUME

10 - 0 - — —

60 | 20 | 75000 37, 500 750, 000 750, 000

30 20 175,000 | 125,000 2,500, 000 3, 250, 000

160 20 300, 000 237, 500 4, 750, 000 8. 000, 000
NO. 19 DAM
EL. A | AREA AVE. VOLUME |ACCUM.
m m ol -t AREA m mi{ VOLUME o
20 — 75,000 - — —
20 1 150,000 112, 500 2, 250, 000 2, 250, 000

40

H-13




H.1.4 SEISMICITY MAP
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H.1.5 A SEISMIC PROBABILITY MAP

D SEISMOGRAPH STATION
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HEIGHT-VOLUME AND HEIGHT-AREA

H.1.8
(CALCULATION SHEET)
KHLONG TA LI1U DAM o
EL AR AREA AVE. VOLUME ACCUM. N
m w | AREA o w|VOLUME o
150 — 7. 360 - — e ]
158 5 39.360 | 23,360 | 116,800 116. 800
160 0 112, 960 76, 160 761, 600 38400 |
170 10 938,400 | 175,680 L, 756, 800 2, 635. 200
180 10 106,400 | 322400 | 3.224.000 | 5:859.200
180 10 635, 760 591, 080 5, 210, 800 11,070,000
200 10 957,920 |  T9E.BH0 | T.968,400 | 19,038,400
210 10 L454,240 | 1,206,080 | 12,060, 300 31, 099, 200
220 10 1.960,400 | 1707320 | 17.073,200 | - 48172400
230 10 2,491,760 | 2,226,080 | 22,260,800 | 70,433,200
KHLONG SAN. SALI DAM. .
EL AH AREA AVE. VOLUME ACCUM,
m m' AREA:m’ o VOLUME o

30 - 0 — — —
35 5 222, 880 111, 440 557, 200 557. 200
40 5 1, 406. 560 814,720 | . 4,073,600 | - 4 630.800 ]
45 5 4,046,960 | 2,726,760 :"13;633.803* 18, 264, 600




H.1.9 Basic Condition for Preliminary Design of Danm
1}:. Basic Data
Basic data of topography, geology and £1i1l materlals etc.
‘required fof ﬁ1anniﬁg of the storage dam and reservoir
" were collected in the Feasibility Study stage and are

‘shown as fqllowsﬁ

Topographic map

Damsite

t : 13 1,000
Reservoir area : 1 ¢ 4,000
Geological map 1 ¢ 250,000

Geological survey

Khlong Ta Liu dam : Drilling; 3 holes, 224m in total
Permeability test; 3 holes, 67
times
Standard penetration test;

4 holes,&ltimes

Khlong San Sai dam: Drilling; 4 holes, 100 mm in
total '
Permeability test; 20 items
Standard penetration test;
4 holes, 41 times

Impervious material test

Physical test 1 Specific gravity
T o Moisture content
Grazing analysis, consistency

Mechanical test ¢ Compaction test
Triaxial compressive test
Permeability test
Consolidation test

2) Seismic Intensity

Design seismic intensity is 0.05 as obtained in Chapter,B,
3.2.2 seismicity.

H—-13



3 Design Flood Discharge -

Design £lood discharge of each dam 1s as follows: '

Khiong Ta-Liu dam R ; g
Spillvay = : 315 cu.m/s .
‘Diversion tunnel 1 225 cu.m/s
Khiong San Sai dam .
Spillway ¢ 125 cu.m/s
4y  Design Intake Capacity

Design intake‘cnﬁacity is obﬁained'a#e“the below from

water balance calculation.

Khlohg Ta Liu dam : 3.835 cuom/s
Khlong San Sai dam 10,674 cu.m/s

H.1.10 Design Criteria of Dam
(1} Determination of Dam Crest Elevation .
Dam crestrelevétion-is défermined by the following metheod,
Dam crest elevation = F.W.L + Hd,+'Fb_+-0.5 
Where, F.W.L. ... Formal water level (m)
"Hd ive.v.. Overflow depth of spillway (m)
Fb .iveos.-Freeboard (m) .-
0.5 .,..5._Proteéting layer for
non-overflow section (m)
1) ¥reeboard
“The £111 dam shall not be overtopped from the dam crest
for safety; therefore a freeboard should be added to the

design flood level (F.W.L + Ha). The freeboard is

calculated on the following factors.

H~20



‘'~ Waves in a reservoir gemerated by winds (by S.M.B
Method and Savilla Method)

- Waves in a reservoif-generated by earthquakes (by
_ Sato's formula)

According tb;the'climatelogical-data for the Chanthabuxi
river basin for 30 years, the average annual wind velocity
is too small as 0.3 m/s. But 20 m/s is applied to

deterﬁined freeboard from the viewpoint of safety side.

The wave height is determined by.combination S$.M.B Method
" and Savilla Method.

The wave height of both dams is as follows;

_ Fetch Wave Heilght
Khlong Ta Liu dam : ,"3;500 m 1.7 m
Khlong San Sai dam: 5,400 m 1.9 m

The wave genérate& by earthquake are as follows;

SRS TR SN SRy
he = 5+ T RS

Where; K : Selsmic intensity X = 0.05
T : Period of seismic waves in second
" 'He:  Reservoir water depth in FWL
g : . Acceleration of gravity 9.8 m/s

Water ﬁepth in FWL Wave Height

Khlong Ta Liu dam: "70.5 m - - 0.21
Khlong San Sal dam: 12,2 m 0.09

Freeboard obtained from the waves and earthquake 1s as

follous;

Khlong Ta Liu dam : 1.7
Khiong San Sai dam: 1.9

H--21



2)

3)

Dam S$lopes and Crest Widths

Dam slopes of both dams are determined under: .-
consideration of the results of fill material survey and
tests, quality of rock material and topography and geology

of damsites.

Upstream  Downstream

Khlong Ta Liu dam ¢ 1 : 2.5  1%¢2.07 70
Khlong San Sal dam: 1: 3.9 1: 2.5

The width df dam crest adopts 10 m;in‘Khiong'Ta;Liu'dam
and 8 m in Khlong San Sai dam ﬁpbﬂ‘cbnsidefation of
workability, econdmy,ﬂSettlement-éﬁd deformation of

dambody.

Overflow Water Depth of Spillway

The overflow waterrdepthris-calculated‘1n_éqnside:ation of
reservoir routine effaét_which usually use in the design

of spillway in Thailand.

From the result of the.above'menﬁibned,:dvérflow water

depth of both dam's spillway is aé"fblléws;

Khlong Ta Liu dam : Hd
Khlong San Sal dam: Hd

B B
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H1.11

-Dem;Type and Zoning

1y Khlong San Sai ‘Dai -

(2)

The dam height decided by the irrigatieu water requirement

' is 16, 2 .

Only“impervious material is obtained at the damsite.'

The slopee of both abutments is very gentle as 1 on 18.
And the surface of bedrock is about 10 m below from the
grouﬁd level. . The .overburden on the bedrock is thick

i layer, but the foundation of dam can be placed on the
overburden having more than N-value 20 because of small
dame .

Khlong Ta Liu Dam -

: 'The ‘dam height decided by the irrigation water requirement.
. 1is.87.5 m. "

The zone type £111 dam (rockfill dam) is generally adopted

_for higher dam than 30 m.

Impervious, semi-pervious and pervious materials are found

out in vicinity of the dam31te. St

The slopes of both abutments is not 80 steep toa fill dam

.;The surface of bedrock at the tiverbed 1s about 10 m below

from thnground level The impervious zone is required to

~place directly on the bedrock because of high dam. 8o,

the 1mpervious zone 1s limited iIn width having a function

to intekcdéept. seepage water from viewpoints of dam
'stebilley_and economy . .

' Ae.a_eeeclueien,.the fellowihg_damrtype at both damsites is

adopted. .

Afearthfiliedem;(hamogeneous-dam);is most eeitable.for the

_KhlongﬁSan:Saiedamsite.'_Aﬁyertiealrdrainris installed inside

of: dam quéréin‘seepage water: for stability,

—ea;A zone type fill dam. (rockfill dam) 1s adopted for the Khlong

Ta Liu damsite._



H.1,12

(1)

The zoning of dam i¢ taken into account ‘on the basis of
topography, geology of dam foundation. and quantity and quality

of fill marerials as shown below.

- The impervious zone should be placed on the center of dam
depend on topography. And the size of the impervious zone
should be decided by the water pressure and the wildth of
the foundation treatment on the core trench

- The filter zone should. be placed on both sides of
impervious zone in otder to prevail & piping through the
impervious zone. o

- The pervious and semi-pervious zome should be placed on
the both outsides for dam stability.

Foundation Treatment
Khilong Ta Liu Dam
Fxcavation

One of essential charééteristics as fbhn&ation §fn5fimpervious
zone of the center-core type dambody is that improvement of
permeaﬁility of;fbﬁﬁdéti&n'1é'tre§ted'etbnomitélly as well as
strength reqﬁired In this damsite, it ds easy to improve
permeability of fonndation by grouting because the foundation
is composed mainly of hard granite and its permeability derives
from cracks,.whereas it is difficult where its_permeabilitj |
derives from interstices of grains as in heavily weathered
granite and improvement of ?erﬁeabiiity can be achieved by an
expensive special wmethod. Therefore, in the core trench,
overburdan and heavily weathered part of granite are to-be
excavated and removed as possible, Much loosehed superfieial
rock basement which shows high permeability is also removed
from econowical point of ﬁiew.' Excavation depth may varf 10 to

13 m in the bottom:of valley, and five:5 -to 15 m.in abutments.



- On' the upper right abutment;:it should be well considered
through further geological investigation whethexr the heavily
wgathered part is to be all removed or to be partially left and
1mproved by a special treatment method for seapage control,
since that part extends to the depth about 20m below ground
surface at the drilling point B-3

Strength 18 a main characteristic required for foundatidn
of the dambody.excluding impervious zone, and it is acceptable
if the'strengﬁh is the same as or more than that of the
dambody. Among rocks and layers underlying the site, heavily
weathered rocks which have changed to earthy or sandy materials
are-to be removed where the dambody shows larger helght. As
for' overburden, only'soft-portions which have much fine
. materials are to be remqved, because other alwmost part is
composed of gravel of hard granite and shale and has sufficient

~ostrengthy &

Control of Seepage Flow

Control of seepage through foundation is to be made'by grout
curtain and grout blanket by means of the stage method with

" cement ordinarily applied.

Grout curtain comprises a main curtain, which extends under the
dambody and. inflow part of the spillway, and supplemental

curtains which are made on both sides of the main curtain under

the central part of the dambody.

Depth of the main curtain 1s defined as follows:
d = ——h + 25
. 3 .

d : depth of curtain (in meter)
h : depth of water from F.W.L to ground surface (in

meter)

H—-25



(2)

Depth of-the'supplemental'curtain is -assumed -as.a half as

of the main cartain,

Grout blaunket is made to plug. high permeable seepage _
routes which may exist in the contact part to the. impermeable
zone of the dambody, and has much importance -about safetv of &

dam, The blanket is planned to cover»the-wholenarea_of the

_core trench with depth of five (5) meter. .

Treatment of Fault .

It ds presumed that there are soma: faults-of various
dlmension across of drilled cores. the core trench judging from
conditions and topographic characters. _Among. them relativgly
large ones are treated by means of replacement of superfiéiai

loosened part for earth material and consolidation by grouting.

Khlong San Sai Dam

.. Excavation

Almost area of the damsite is underlain by heavily
weathered granite which is about 10 m thick aﬂd shows N-values
ranging 10 to 20. This layer'is rather weak,-but.strong ‘enough
for foundation of the dam of hoﬁogeﬁéous-type:ﬁith'gentlé slope
and. small height. Therefore only overburden and superficial

soft part 1s to be excavated and removed. -

H-26



. Contrel offSeépégéiflbﬁ o

Heavily weathered zone of granite, which extends surface
of the site and is presumed almost impermeable due to nuch

.content of clayey fines,_should be used as a natural blanket,

' '_though main control of - seepage flow through foundation is made

by afl'.f i seepage path of ‘the impermesble dambody. Therefore

. this zone “is to 1emain unexcavated and in the alluvial area

where this aone is 1ost, alluvial deposits are to be replaced

for impermeable materiala to make the blanket integrated,

7 Cutoff trench is to be made along the dam axis across the

- zone, for more safety




H.2 Preliminary Design of Hain Conveyance System
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H.2.2 'Hydfaulic Calculation (Alternative Plan-1)

RS R Disg- ¢ b DBisr ] ‘Velor} Mydraulic Effective | Ground
Station. - Length chargg Value] meter} ‘city : Gradient Luss Head | Weter Hesd ] Heighi ] Note
oo ool o @ e W (D) | D=BID] (B

S () | (m3/e) ey | cnred | (0/1000m) (=) CELw) [ (Elm)

giversion Dam 133.0
take B
R T I :
Fupnout-1 - 12,3604 3500 130 |1, 6004 - 1.74 1,75 5.20 128.8 P
Turnout-2 2,506 | s.04z] 130 t500) 172 160 4.00 124.8 5P
forsout=3 | 6,000 2.763|- 130 | 1.500| 1.56|  1.24 7.50 173 s.p
Lot Bonk - - pouem| 2.581] - dsa| 1500 143 108 80 | 1154 5P
Regulating Res. . B T
Csub-Totel ;| 13,560 9. 20
Left Bank - 115.4
Regulsting Res, - Lo
Right Baok | 18,3501 2.531| 130 | 1,880 1.76 1.6 18.30 o7. 1 5. P
Requlating-Res-t| - - | : : : :
Iur:no.ut— H i 134, .4
Tornout-11 | 2,300} 8.e58) 138 | 7001 1.20 i.46 4:30 126.1 PG
Turnoit-12  § 3,000) 0.350| 139 | en| a1} 114 3.50 122.5 P
Cpo0n| 0281} 14w | eED| es2p o 00 200 | 1284 8.6
Sub-Total - 1, Sﬁﬂ - 3. ﬁi]
Left Benk 1154
Regulating Res. : .
RS : _ _ :
SR 3,500 0.060] 140 350(  0.63 124 4.40 Hip A.L
Right Bonk - 8%.1
Regulnting Res-)
L_ : .
Turnout-21 - - § 3.6001 0.451) 130 00 _.1,13 1.6 6.40 | 907 5.7 |
Turaout-22 3,480 0.295) 140 600 1.05 1.45° 5.10 85.8 A.C
' 1,000} 0.060] 140 | - 350{ 0.63 124" 1.30 84.3 8¢
Sub-Totel ..~ | B.080| ' 12.80
Right Bank - - 97.1
Regulating Res-1
Tornout-31 - | 3.000] 2.080| 130 | 1,380 1.5 1.29 400 - 83.1 5.P
Tornbut-82 | 5.640| 1.815] 130 | n.200] 1.8t L85 9.40 8.1 5.P
Right Benk--~ | 3,350| 1,385| 130 [ 1.100] 1.46 1,50 5.10 18.6 5.p
Regulsting Ree-2{ - S A C .
Sub-Tots) 12, 080 18,50




Dis- ‘6T Dia~] Velo-| WNedrsulic Effective} Ground
Station length} charge] Valuel metler] cily Gradient Loss Head .| Hatér Head Y leight | woy,
No. {tn 2 (N (4) 5) €} (=B | $)=(8)-(D) (€3]
{m) t{m3fs) (mfm}] C(afs)| (m/1060m) (m) (El.m) (El.m)
Turnout-31 93.1
3,500 0.060 140 350 0. 63 1,24 4.50 88.6 e
Right Rank 8.6
Regulating Res-2
— - S|
Turnout-33 1,548 1.38% 130 1,180 1. 46 1.50 2.40 6.2 $.p
) - : . —
Turnout-34 5, 1501 0.481 130 Tea 1.28 2.16 10. 76 65.9 s.p
Turnout-35 4,6401 D.288 140 s00 i.92 1.48 5.50 59.0 At
,_ﬂ — ).__“_
Turnout-36 3.080f £.198 140 500 1.01 1.6 5 58 - 535 At
4,640 0.08¢ 140 480 0. 78 5% T.20 46.3 b.&
Sub-Total 19, 06D 32.30
Turnout-33 6.2
Turnout-41 2.0601 0.894 130 a0 1,41 1. 14 2.40 - 73.8 sr
Turnout-42 2,580 0.70%| 130 sao | 1.1t 1. 24 3.20 0.6 $.P
Turnout-43 £, 170 0.477 130 708 1.24 1.86 T. 80 62.8 §P
Turnout-44 1,930 02539 140 50D 092 1.14 2. 30 $0.5 5.4
_Iurnom-ds 3.2201 0.2 140 500 1. 13 2.46 6.8 53.8 Ac
- —
Turnout-48 3,080 04680 140 350 G.62 1.24 3.90 43.9 A6
Sub-Total 17, 050 26.30
Turnoul~36 53.5
5, 48D} D.D39 140 40D 0.1% 1.5% . 8.50 5.0 ERY
Turnout-42 0.6
Turoout-%1 1,550 0,232 140 §00 0.82 0.9% 1.50 69.71 A.C
—_— __ti, __| e —
6,180 0172 140 450 1. 0% 1. 45 - 9. 0o 80. 1 At
Sub-Total 7. %30 110, 50
Turrout-43 62.8
: ot
Sub-Total 2,880 0.060{ 148 3561 0.63 1.24 3.68 59,72 k.
—r]
Turnout-51 64.°1
1,800 0.060| 142 36 0.63 1.24 2.30 86.8 8¢




1.2.3 Schematic Diagram (Alternative Plan- 2 and 3)
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H.2.4 Hydraulic Calculation (AlternatiVe _P_lan—Z)

bis- "G Dia-| Velo-] Hydraulicy . - Effective | Ground
Station Length | charge | Veluej meter| city Gradient Loss Head ] Water Head | Height Nots
No, (1) 2) (N (4 (&) (6) - (M=C1x(6) Br=(B)-(D) (M
(m) | (m3/s) (n/n) | (misd§ (m/1000m) Cim) (El.m) §J(El.m)
Pump Stalion P-1
— - A . ——
Bischaroe Pool-1{ 65,8081 @.511 134 [TH] I8t 5. 36 3110 68.10 §p
Jurnout-1} 2,500 { 0.279 140 600 0.93 1. 24 _ _3. 10 64.49 Ag
2.500) o.060) 149 | 350} 063 12 3.10 51.3 AC
STTTTTTPTTTRTRUTNNRVHRDPRIII. IOTRTOTRPT § [IURRTRU TRTUUVPTTITI, ORI ISPRE SRVUROVRRPRVRTS NFNSIaTTsaruvan) SYRIIUVIRINFIRSSRRS evessenrrn SN
Sub-Tolal in, 800 37.30
#Eiffharge Paoi-1 ‘ ] 68.0 L
Turnout-12 3.500| 0232 140 600 0.82 0.96 - 3. 40" 64.6 At
3,500 0.060 140 350) 0.63 1.24 .40 B0, 2 Bt
...................................... ITPPRTIPRSS TEICTTYPOTPIIDy ARVSTIDUIEIR CUTPRITIERAT: SECRIRI RN ECUICU LR ECEb PRI TTTTI SUUURY. AT IPISS TPIPRIITPYTCT TPPPTIURPPFITN, IR,
Sub-Tetal 7. 008 7.80
Pump Station P-2
_ ] | —] ]
Discharge Pool-2§ 3,506 8 716 130 100 1. 8% 428 15,00 87.0 s.p
A —
Turnout-21 3,600 0.4%1 138 11 1.1% 1.6 B. 40 90. 6 5.0
Turnout-72 3,468 0.285 140 600 1.04 1.45 5, ll]_ " 85.5 AE
1,006} 6060 140 350 8.63 1.24 1. 30 84.2 Hs
SRR NPT SO S B RSO NP SV I,
Sub-Tota) 11,580 - 21. 80
Gischarge Pool-2 9%. 0
Turnovi-23 3.080) 0.285 140 640 0.94 1. 14 3.60 93.4 AL
2.58010 0,060 140 350 .63 .24 3.20 9p. 2 ¢
O T O O ] SR cerenreerndrareerinsasse Jenssnnnen
Sub-Total 5,670 6. 80
Turneut-23 93. 4
3,660 0.060 144 350 0.63 1.24 4.50 88.9 at
Pump Station P-3
Discharge Pool-3] 5,300 B8.818) 138 106 2. 13 5 26 27 9 . 65.0 5.¥
— - F-— - e ]
Turnout-31 3.350] 0438 130 10D 1.12 1.65 S 5.60 C 594 s.p
[ 4 2,5801 0.060 1440 3801 Q.63 1.24 3.20 56.2 A6
R T T T T I TIPS YT T I LRI Frrrm s hant s e (T P S SRR A TT ST PTORe SNPNEReLS 11 proseante
Sub-Total Tt 230 36.70
Discharge Pool-2 65.0
-  — . R . - —
Turnout-32 1,540 D.3838 130 T 1. 01 1.29 2. 00 63.1 5.7
Turnout-33 515010 0,203 140 500 1.04 .81 e 8. 40 53.6 A.C
2,320 0.060| 140 aso | 0.63 1. 24 2,90 - 507 A0
Sub-Tetal g, 010 14,30
—
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__4’-'-_,.&_" 0 - -
Dig- ¢ Bie-] WVelo-) Hedraulic Efiective | Ground
Station Length | charge] VYalue|] meter] city Giradient Loss Hesd | Water Head ] Height | Note
No. (N (2) (3 4 (5) (6 (D={Dx(6)] 8)=(B)-('H 9)
(m} | (m3/s) (m/m) | (nfs)] (n/1000R) (m) (El.m) (El.m)
| e
Turneut-32 i 53.9
rTurnout“M 2,060 0.189 HU a0 0. 94 1. 45 3.08 §0.0 AL
2,580 0.0660 140 350 6. 63 1.24 3.20 56.8 L. C
Sub-Total 4, 640 6. 20
pupp Stetion P-4
pischarge Pool-4 | 6,800 ( 0.887 130 gnp 1.98 3.91 26.30 54.0 s.p
L - e - L
Ternovt-41 2,3281% Q. 232 148 504 0.g?2 095 2.30 517 A G
5,180 0.112 140 500 0.8% .24 1.179 44,0 AG
Sub-Totsl 15, 100 36. 30
Tornout-41 51.7
f 1,800 O.080 140 350 6. 63 1.24 2.30 49.4 A G
Discharge Pool-4 b4
Turnout-42 3,60D0) D.218 140 500 i1 1.8% §.70 47.3 B AC
- o . 7]
2,880 10.060 140 350 fl. 63 1.24 3. 6D 43.7 AT
Sub-Tetal §, 480 10. 30
Pump Station P-5
T - - S . —
Discharge Pooi-5] 4,080) D, 547 130 660 i.94 4,43 I1. 80 63.0 s.?
Turpout-51 3,860 | 0,547 130 &00 1.09 1.34 5.20 57.8 $.P
- F— e
Turnout-52 2,321 0,198 144 540 m 1.6 4.10 53. 7 AC
4,640 ] 10.099 140 4010 9.79 1.55 T 7.20 £6.5 A.C
Sub-Tota! 14, 820 34.30
Turnout-52 53.7
...................................... SNSRI CRUUROVRUIIN SHIRUTUUN SUFROPUN SUEEsose: eamatemTRROb ] SRTE
5,460 0.099] 140 400 B0.79 1.55 8. 50 45.2 AC
Turaout-51 58. %
Turnowt-53 | 2,060 D.259| 14D 800 | 0.92 114 2. 40 55.4 Ac
Turnout-54 3,220 0.22t 140 500 1.13 2.06 5.0 48.1 A ¢
Turnout-5§5 3,000 0.g60 140 s50| 0.63 .24 3.90 4.8 AC
Sub-Totsl 8,370 13. 08
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H.2.5 Construction Costs for Alternative Plans
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H.2.8 Operation and Maintenance Cost by Alternative Plan
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H.2.7 Disbursement Schedule of Construction Cost {Alt.-1)
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H.2.8 Disbursement Schedule of -Construction Cost (Alt.-2)
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H.2.9 Disbursement Schedule of Construction Cost (Adt.-3)
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H.2.i0 Breakdown of Pipeworks (Alternative Plan-1) . -

 Disseter(mm) _ _Lemgth (n)  _Unit Cost (B/m) - Cost (B) _

(Diversion Dam _~ Left Bank Discharge Reservoir)

¢ 1,600 (£=15.9) 800 15,683 12,546,400
¢ 1,600 (t=13.1) 1,560 13,263 20,690, 280
¢ 1,500 (t=15.9) 9,170 14,579 133,689,430
$ 1,500 (£=13.1) 1,000 12,313 ~12,313,000
¢ 350 3,500 808 2,828,000
Sub-Total 16,030 o 182,067,110

(Turnout 1 _~ Upstream End)
¢ 700 5,300 3,072 18,281,800
¢ 600 2,200 2,001 4,402, 200
7,500 - PR '20,683,800

Sub-Total

{Left Bank Discharge Reservoir~ Right Bank Discharge Reservoir-1)

¢ 1,350 (t=13.1) 7,850 11,044 86,695,400
¢ 1,350 (t=12.7) 2,500 10,758 26,895,000
Sub-Total 10,350 113,590,400
(Right Bank Discharge Reservoir-1_~ Upstream End) 1 ,
¢ 700 3,600 3,072 11,058,200
¢ 600 3,480 2,001 6,963,480
¢ 350 1.000 808 808,000
Sub-Total 8.080 18,830,680
(Right Bank Discharze Reservoir-1 ~ Right Bank Discharge Reservoir-2)
$ 1,350 3,090 10,758 33,242,220
$ 1,200 5,640 8,563 48,295,320
¢ 1,100 3,350 7,408 24,816,800
¢ 350 3,600 808 2,908,800
__Sub-Total 15,880 109,263,140
(Right Bank Discharge Reserveoir-2 ~ Downstream fnd) °
$ 1,100 1,540 7,408 11,408,320
¢ 900 4,640 5,275 - 24,476,000
¢ 700 9,320 3,072 28,631,040
¢ 600 8,120 2,001 16,248,120
¢ 500 6,310 1,484 9,427,140
¢ 450 6,180 1,225 7,570,500
¢ 400 10,100 1,11 11,271,100
®_ 350 1,770 808 6,278,160 -
Sub-Total 53,980 115,260,380
Total 111,620 o 559,695,510

CH-A0



1.2.11 Breakdown of Pipevorks (Alternative Plan-2)

Diameter(mm) - Length (m) Unit Cost (B/m) Cost (R)
(Pumping Station No.l) : . _ .
¢ - 600" (t=6.4om,5P) 5,800 2,681 15,549,800
¢ 800 8,000 2,001 12,008,000
¢_360 - 6,000 808 4,848,000

Sub=Total _ 17,800 32,403,800
(Pupping Station No.Z) :
¢ 700 (£=7.9%mm) 3,500 3,666 12,831,000
¢ 700 3,600 3,072 - 11,059,200
¢ 600 6,570 - 2,001 13,146,570
4350 7,180 808 5,801,440

Sub-Total - 20.850 42,838,210
(Pumping-Station No.3) ' |
¢ 700 (£=7.9mm) 5,300 : 3,666 19,429,800
¢ 700 4,890 3,072 15,022,080
¢ 500 7 - 7,210 - 1,494 10,771,740
¢ 350 . 7,480 ' ' ~ 808 6,043,840

Sub-Total 24,880 51,267,450
{(Pumping Station No.4) . o '
¢ 800 {t=7.9%mm) 6,600 4,403 29,059,800
¢ - 600 2,320 2,001 4,642,320
¢ 560 . . 9,780 1,494 14,611,320
® 350 4,680 808 3,781,440
_ Sub-Total 23,380 52,004,880

" (Pumping Station No.b}
¢ BOO 3,860 4,051 15,636,860
¢ 608 (+=5.4mm) 4,000 2,681 10,724,000
¢ 600 - 2,060 2,001 4,122,060
¢ 500 . -5;540 1,494 : 8,276,760
o 400 10,100 1,111 11,221,100
o350 : . 3,080 808 2,496,720

‘Sub-Total ' - 28.650 52,477,500
(Diversion Dam -~ . Upstream End) : :
¢ 700 5,300 3,072 16,281,600
¢ 800 2,200 2,001 4,402,200
‘Sub-Total ' 75500 20,683,800

Total ' 123,060 _ 251,765,650
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11.2.12 Breakdown of Pipeworks (Alternative Plan-

_ Diameter{mm) __Length (m) _Unit Cost (B/m) ~___Cost (B)
(Diversion Dam~Downstream £nd : Gravity) _ : o
¢ 1,000 (x=10.3om) 800 6,675 - 5,340,000
¢ 1,000 (t=9.5wm) 1,560 6,257 9,760,820
6 800 (1=7.9pm) 2,500 4,403 11,007,500
¢ 500 | | 8,000 2,104 12,624,000
¢ 350 3,500 808 _ 2,828,000
Sub-Total 14,360 , 41,580,420
(Pupping_Station No.l) o
¢ 700 (t=7.9%mm) - 3,500 3,666 12,831,000
¢ 700 3,600 3,072 11,_059;200
& 600 6,570 2,00} 13,146,570
o 350 7,180 808 5,801,440
Sub-Total 20,850 : 42,838,210
(Pumping Station No.2) - .
¢ 700 (£=7.9mn) 5,300 3,666 19,429,800
¢ 700 4,880 3,072 15,022,080
¢ 500 7,210 1,494 10,771,740
é 350 . 7,480 808 - 5.043,840
Sub-Total 24,880 51,267,460
{Pupping Station No.3) _ L
¢ 800 (t=7.%mm} 6,600 14,403 29,659,800
¢ 600 2,320 2,001 4,642,320
¢ 500 9,780 - 1,494 14,611,320
¢ 350 4,680 808 3,781,440
Sub~Total 23,380 - 52,094,880
{Pumping_Station No.4) ' IR
¢ 800 3,860 4,051 15,636,860
¢ 600 (t=6.4mm) 4,000 2,681 10,724,000
¢ 600 2,060 2,001 4,122,060
s 500 5,540 1,484 8,276,760
$ 400 10,100 1,111 11,221,100
350 3,090 . 808 2,498,720
Sub-Total - 28,650 o : 52,477,500
{Turnout-1~Upstream End : Gravity) S
o 700 5,300 3,072 16,281,600
¢_ 600 _ 2,200 2,001 4,402,200
__Sub-Total 7,500 : 20,683,800
Total 119,820 260,922,270
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Design of Distribution Systems
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H.3.2 Diagram of Distribution System {Sample Area-4)
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Table 1.2.1

CONSTRUCTION COST

OF STORAGE DAM

KHLONG TA LIU DAM

{Unit:'1000 Baht)

_ _ Foreign Local
___Items of Works Currency Currency Total Cost
1. Temporary Works 40, 300 8,855 49,155
2. Diﬁersion Works 36,636 20,652 57,288
3. Fogndation Treatment Works 49,773 13,166 62,939
4. ¥ill of Dam 508,868 92,337 601,205
5. Spillway Works 52,517 1,668 54,185
6. Intake Works 5,095 628 5,723
GRAND TQTAL 693,189 137,300 830,495

KHLONG SAN SAI DAM

Foreign Local
Item of Works Currency Currency  Total Cost
1. Te&porary Works 2,334 600 2,934
2. Fill of Dam 30,967 6,256 37,223
3. Spillway Works 16,850 6,953 23,803
4. Intake Works 5,138 404 5,542
GRAMND TOTAL 55,289 14,213 69,502
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Table 1.2.3 ‘UNIT COST OF DAM CONSTRUCTION

Description

Common Excavation of
khlong Ta Liu Dam

Common Excavation of
khlong San Sai Dam

rock BExcavation of
Dam Foundation

Rock Excavation of
Quarry . Site _
Excavation of Tumnel

Fill of Impervious Zone
of Kh;OHg-Ta_Liu Dam

Fill of Impervious Zone
of Khlong San Sai Dam

Fill of Filter-Drain

Fill of Semi-Impervious
Zone '

Fill qf,PErvious Zone
Concrete Lininig of
Tunnel

Reinforced Concrete
Plain Concrete
Reinfofcing Bar
Wooden Fdrmwork.
Drilling by $46 mm
Drilling by §66 mm
Grouting

Permeability Test

{Unit: Bahtj

Total
Unit Unit Cost
cu.m _53;
éu.m 35
cu,m 133
cu.m 179
cu.m 53078
cu.m - 67
cu.m 42
cu.m 74
cu.m 68
cu.m 64
m 14381
cu.m 926
cu.m 882
ton 11863
'sq.m 52
™ 1010
m 1128
stage 1151
No. 130

Unit Cost

FC LC
44 9
29 6
108 25
153 26
33976 19102
56 11
35 7
62 12
58 10
54 10
8760 5621
567 359
537 345
11084 779
14 38
926 84
1000 128
370 781
35 a5




Table I.3.1. Construction Cost”of'DiVersion Dam = .

(unit:. B1,000)

item .Quanfity F,C. . L;C. ' T&;éii
Excavation 3,000 n> 63. 27 _;;99_- -
Backfill 600 " 15 B - el
Plain Concrate 1,650 " 1,043 1,564:.; _i_21§U?-
Reinforced Concrete 280 '4§8 748 _ '1;2&6'
Masonry o 7200 " -.185 . 79 | _. ) ééle .
Riprap , 500 " 161 9 230
Bridge (R.C.) w022 200 300, 500
 Steel Gate 67.5 ton 11,813 5,062 | ‘”16,8?5
Miscellaneous L.S _ 5% | _ 708 R 767
Total 14,037 8,563 22,600



Table T.4.1, Construction Cost of Main Pipeline

{unit: ¥1,000)

Cost Breakdown

: o - Foreign Local
‘Name of Pipeline Length (m) ‘Currency Currency Total
IL : ' 2,360 25,220 11,380 36,600
IR : 7,500 9,570 10,160 19,730
73 A 10,170 110,600 49,700 160,300
'_ éL—lL-_- | 3,500 2,060 950 3,010
a1 o ) 10,350 86,270 38,810 125,686
A-1L . 12,080 80,200 36,130 116,330
IL-1L-1L 3,600 2,120 980 3,100
el 8,080 14,350 6,450 20,800
2L 19,060 35,000 15,970 50,990
3-2L-1R 5,460 4,510 2,090 6,600
.'3L-2L-1L_ | 17,050 36,400 16,550 52,950
31201111 7,730 8,020 3,660 11,680
3L-2L-1L-1R 1,800 1,060 490 1,550
3L-2L-11-2L 2,880 1,700 780 2,480
Total 111,620 417,100 194,100 611,200



Tableld2  UNIT COST OF IRRIGATION FACILITIES()

Description
Common Excavation .
Excavation of Sand&Gravel

Trench Excavation for .
Pipeline

Rackfill
Reinforced Concrete
Concrete Lininig
Plain Concrete
Sand
Masonry
Riprap
Pipe Installation
PVC Pipe

$ 50 mm

@ 75 wmm

$100 mm

P125 mm

150 mm -

Asbestos Pipg
@200 mm'(15kg/sq.cm)

g250 mm {( do )
#9300 mm ( do )
B350 mm { do }
9400 mm ( do }
PA50 mm ( do )
@500 mm { do )
$600 mm ( do i

Pre~Stressed Concrete Pige

@700 mm (15kg/sq.cm)

_Unit
cu

cu.

cu

Cll.

cu.

cu

cu.

cu.,

cu

5 335 B

2 82 5 2

.m-j:.

mo

v

n

i)

I

L

Unit Cost

Total

18

30

20

-35

4450,

1800

1580

128
1320

{fUnit: Baht)

460

Unit cost L
TG Ic

12.6 5.4
21 9
14 6

2. 10.5
1780 2670
720 1080
632 948
0 128
924 396
322 138
38 19
65 30
91 42
130 58
169 77
266 115
357 167
467 217
535 248
751 345
836 384
1042 493
1364 640
1077 1476

1—10



Cablol.42  UNIT COST OF IRRIGATION FACTLITIES(2)

(Unit: Baht)

L TR : - Total - . Unit Cost

N Descripition ‘ :uypit Unit Cost __FC _Lc

§;ée11?ige ' . _ | : '
p 250 mm (t=6) m 1113 776 337
p300mm (V) m 1301 o905 396
p 350 m (") no 1499 1042 457
400 mm ( ") m o 11698 1179 519
pasomn (") mo 1903 1320 583
g 500 mm (") m 2145 1476 669
g 600 mm (') m 2555 1758 797
$ 700 mn (t=6,4) m 3103 2138 965
¢ 800 mm {t=7.1) m 3913 2699 1214
p 900 mm (£=8.7) m 5764 3568 1596
#1000 mm (£=9.5) ‘m 6210 4275 1935
1100 mm (t=10.3) m 7292 5023 2269
PL200 mm (t=11.1) - m 8519 5863 2656
#1350 mm (t=12.7) m 10769 7425 3344
$1350 mm (t=13.1) m 11055 7625 3430
P1500 mn (t=13.1) m 12283 8468 3815
P1500 mm (t=15.9) m 14549 10055 4494
$1600 mn (t=13.1) m 13283 9152 4131
$1600 mm (t=15.9) m 15703 10846 4857

-1



Table1.4.3

UNIT RATE OF CONSTRUCTION MATERIAL (1)

Ttems of Material

Portland Cement
Round Bar
~ Deformed Bar
Timber (Soft)
Timber{Hard)
Plywood Form(t=10mm)
Fine Aggregate
Coarse Aggregate
Crushed Stomne
Dynamite
Detonator
Gasoline
Diesel Oil
Lubricating 01l
Brick
PVC Pipe

$ 50

@ 75

9 100

$ 125

# 150
Asbestos Pipe

® 200 (15kg/sq.cm)

§ 250 ( do )
$ 300 ( do )
@ 350 ( do }
# 400 ( do )
@ 450 ( do }
P 500 ( do )
f 600 ( do )

kg

Total

Unit Unit Rate
ton’ 1700
ton 12800
ton 13300
cu.m 7100
cu.m . 8800
no 600
A cu;m 116
cu.m 250
cu.m 230
34
no 12

lit. 7.9

lit. 6.25
lit. 40
1000 no 500
m 29
m 66
m 104
m 158
m 216
m 259
m 371
i 522
m 611
m 914
11028
1293
1733

{Unit: Baht)
| Unit Rate
FC LG
1020 680
8960 3840
9310 3990
1420 5680
1760 7040
480 120
66 44
150 100
138 92
67.2 16.8
9.6 2.4
.3 1.6
.0 1.25
32 8
0 500
20 g
46 20
73 31
111 47
151 65
181 78
260 111
365 157
428 183
640 274
720 308
905 338
1213 520

1—-12



Table 1.4.3  UNIT RATE OF CONSTRUCTION MATERIAL{2)

[tems of Material

pre-stressed Concrete Pipe

@ 700(15kg/sq.cm)

§E§el Pipe
$ 250(t=6)
¢ 300(t=6) -
¢ 350(t=6)
p 400(t=6)
B 450(t=6)
p 500(t=6)
g 600(t=6)
g 700(t=6.4)
@ 800(t=7.1)
p 900(t=8.7)

@ 1000(t=9.5)

3)
1)
7

@ 1100(t=10.
@ 1200(t=11
¢ 1350({t=12
@ 1350(t=13.
§ 1500(t=13.
# 1500(t=15
@ 1600(t=13
P 1600(t=15.

1}
1)

.9}
B
9y

Unit

m

m

= =

5 5 =

_Unit Rate

Total

2220

934
1113
1302
1491
1681
1870
2246
2750

3478
4692
5663
6699
7847

10008

10294
11442
13708
12367
14787

(Unit: Baht)

Unit Rate

FC LC
388 1332
654 280
779 334
911 391
1044 447
1177 504
1309 561
- 1572 674
1925 . 825
2435 1043
3284 1408
3964 1699
4689 - 2010
5493 2354
7006 3002
7206 3088
3009 3433
9596 4112
8657 3710
10351 4436

[—13



fablel4.d ~ LABOUR - RATES -

1ABOUR o RATES (Baht/day) .
Foreman | 180
Skilled Labour s 1200
Common Labour ' 70 .

" Heavy Equipwment Operator ' 140
‘Dump Track Driver _ 100
Carpenter : o 130
Steel Worker : a0
‘Stone Worker 90
Electrician - 140
Mechanician 140
Driller ' 140

Table 1.4.5 PROPORTION OF FOREIGN AND LOCAL CURRENCIES

_DESCRIPTION FC(%) LC(%)

Portland Cement ' 60 0
Steel Bar S 70 . 30
Steel Formwork 70. 30 -
Timber _ 20 80
Gasoline . 80 20
biesel 0il 80 20
Lubricating Qil 80 _ 20
Explosive 80 - 20
Spare Parts 80 2Q
Labour 0 100
Construction Equipment . 80 20
Steel Pipe ' 70 | 30
PVC Pipe 70 30
Asbestos Pipe : 70 - | : 30

Pre-Stressed Concrete Piped? 60

1—-14



.Table I.5,1, -Construction Cost of Pumping Station

(unit:' B1,000)

. CTeem - specifiéation : F.C. L.C.  Total
_-.No.l Pﬁﬁﬁing Station |
Civil Work o . 2,450 1,450 3,900
Pumpiig Plants $200mmx110KWx3 units 12,600 5,400 18,000
Sub-total o _ 15,050 6,850 21,900
-~ HNo.2 Puipiné'Station
Civil Works _ 5,310 2,790 8,100
Pumping Plants $250mmx210KWx3 units 15,750 6,750 22,500
Sub-total 21,060 9,540 30,600
~ No:3 Pumping Station
Civil Works 2,220 1,280 3,500
Pumping Plants $150mmx75KWx3 units 9,450 4,050 13,500
Sub-total | 11,670 5,330 17,000
Total 47,780 21,720 69,500

115



vable 1.6.1. Constructlon Cost of Regulating Reéservoir

(unit: . ¥1,000)

Item | | Quénti;y _f.C. 'L;C, Total
Excavation & 14,QQQ:m2 : 1376 7% 252
Backfill | 3,000 © 74 31 | 105
S1de-wall Lining 650 " 468 702 1,107

 Reinforced Comcrete -850 1,513 2,270 . 3,783 "
Miscellaneous . L.5. 157 233 ;‘:390_ -
Total 2,3_88 3,312 5,700

1_—'16



Table I.7.1. Pfocurement of: Equipment for Operation
and Maintenance

{(unit: BI,OOOj

C Teem . Quantity  F.C. L.C.  _Total

* Bulldozer = 15 ton 1 2,400 600 3,000
Backhoe 0.4 m 2 3,200 800 4,000
'Tr;ckéraﬁe*QS'toﬁ 2 2,720 680'_ 3,400
Track’ - 6 ton . 2 . 1,120 . 280 1,460
‘Pickup 2 ton 3. 720 180 900
;wégon’Jéép' I 2 800 200 1,000
'Motor'cygle ) 5120 30 150

| Offiée_Equipmeﬁ; LS. 800 200 1,000
Total 11,880 2,970 14,850

I —17



I.7.2. Land Acquisition'Cosﬁ-'_for= Khlong Ta Lidu'

“(units Bahf)

Description Quantity . Unit Cost  __ Amount

- Access Road 5.0 ha 56,000 - 5230;000 -
- Pipeline 55.8 ha 28,000 1,562,000
-~ Reforestation o ' ;' C o

Promotion S.1,0 L.S) 124,500,000 -

Total ) 14,362,000

18



1.7.3. 'Land‘AcQuisition Cost for Khleng San Sai

(unit: ~Baht)

- Description . Quantity Unit Cost __Amount

~ ‘2 House Re-Construction 55 H.H. 90,000 4,950,000
o :Crbﬁ{CGmﬁéﬁSatibn. ' .
”i;- Reéidéntialil&nd _ 7 ha _ o -
',:2;.3Caéséva Lo 20 9,400 - 2,538,000
3. Rubber . . 22" 51,600 1,135,000
4. Durian : 10" 35,600 356,000
5. Rambutan 14 " 35,600 498,000
6. Mangosteen 2 " 37,000 74,000
. ‘Sub-total 325 " 4,601,000
- Land Cost 325 56,000 18,200,000
_ Total - 27,751,000

119



table I.8,1. Lateral/Sub-Lateral Cost

(unit: B1,000)
Itenm Acreage (ha) _F.C.. - L.Gi _Total
- . Unit ‘cost per hectare SN | - (5.926) (2.708). . (8.634)
- Khlong San Sai 302.8 1,795 .- 819 ..--2,614
- Khlong Ta Liu 11,924.6 70,665. -.32,291 102,956
Total 12,227.4 72,460 33,110- 105,570
1,8.2. Connection Pipe Cost

(unit: B1,000)
- Item Acreage (ha) .F.C,-_ "L,C) b Total
- Unit cost per hectare 1 (2:300)  (1.149) (3.449)
~ Khlong San Sai © 302.8 696 348 1,044
~ Khlong Ta Liu 11,924,6 27,426 13,701 41,127
Total 12,227.4 28,122 14,049 42,171

I.8.3. Terminal End Facilities Cost
(unit: ¥1,000)
Ttem Acreage (ha) .F.C, | L.C. Total
- Unit cost per hectare 1 (48.191) (20.653) (68._844)
- Khlong San Sai 192.5 9,276, 3,975 13,251
- Khlong Ta Liu 3,345.7 161,232 69,098 230,330
Total 3,538.2 170,508 73,073 243,581

120
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J.1. Financlal Analysis
J.1.1. Assumptions on Finaﬁcial-Analysie

The key assumptions on which the financilal analysis of the
praject is based are as follows- '

(H GenéﬁaixﬁeeumptiOns '

- Since the orchard trees have the perenniality. the
' _financial analysis 1epresented by the farm budget analysis
shall, basically, be dome in serial order adoptiug the
'_time series analysis.'

~  Since however,:it is actually deserved that the farmers, -
N ‘once they ‘have noticed that a orchard tree has passed over
is peak -, plant immediately a new eapling nearby that
‘tree. Therefore, the farm income from orchard production
is, generally, nearly constant after the complete waturity
of trees,

- Hence, it is considered that the time<section analysis
adopting three time sections onto the project life; via.
the present 1988, and future 2005, keeps the nature of the
analysis unchanged.- '

- The time section of present eituation (1988) was adjusted
~allowing for ‘the yield differential arising from tree
maturity._ Basically, ‘the present eituation uged in the
‘project analyais shall be the situation at which the
present yield can be adoptéd, however the yield in 1988 is
not_yet came up to the present yield, because the bulk of
trees are in the initial stage of maturity although they
are classified as matured trees.

-~ Bince the goal of this farm budget analysie intends to
estimate the affordability to pay for the project, the
numeration of farm income (especially income from orchard
production) 1s made in "at-least" basis; viz. i) in the
future (2005), the portion of lmmatured area is same as
ithe present situation except mangosteen and the attainment
of ‘average yield would realized only by the matured area
at the present situatiom, '11) 50 years of project 1life is
on the common multiple of 25 years (economic life span of
durian and rambutan), therefore the same acreage of
matured area was applied on durian and rambutan.



(2) Specific Assumptions

1)

2)

3)

Production Costs (Tables J.1.3 to J.1.7)

Financial price for form inputs are based the market
price in the area mentioned in Table J. 1. 1 of
Appendix J. . ;

Quantities of inputs required are based on the
interviews to the farmers and statistical’ data and
adjusted to average allowing for plant conditions of
the farm, .

Land tax on which tabulation is based 1n the

- prevailing land tax in Amphoe Makham- a8 13

determined by Tambon, but Amphoe average was adopted.

';Working hours by each farming practice are based on
the interview to the. farmers and multiplied by 50

Baht of prevailing 1ahor wage rate in the area.

© Loan interest and’ depreciation amount (represented by

others) are the average of 32 farms surveyed and

_ adjusted to per rai basis.,

Farm

Farm

Gate'Pgico

Farm gate prices of major farm outputs used in the
financial analysis are based the average of recent
three years from 1986 to 1988, which are. mainly
spurced from Regional Agricultural Extension office
and Agricultural Statistics Office in Chanthaburi,
Table J. 1.2 in Appendix J denotes the details.

Farm gate prices applied in the financial analysis do
not correspond with that used in the’ economic
analysis, because the prices om the latter are
derived from the F.0.B price which reflects the
average at most one year._ '

Household Model (Tables J 1 8 to J 1 10)

The basgis on ahich typioal farm household models are
classified are farming systems. location, farm and



4)

55 E

6)

)

family size and farm incomes and expenditures
inventoriled through the farm economy survey totally
conducted on 140 farm households in the area.

) Land Resources (Tables J.1.8 to J.1,10)

e Land resources are categorized by each farm model

allowing for the tree stages mentioned above.

- _Conversion plans under with project situation are
incorporated into the future land resources taking
into account the conversion rate mentioned in Main

-report.,- ' :

.Production Disposal (Tables J.1.11 to J.1.18)

- “Total production is computed as being multiplied
yield by land Tesource area mentioned above,

- ~With1n this total amount, a portion of the
- productions are consumed by the family members.

_~ . The.remnant is sold at the farm gate price mentioned

ahove.

. Farm Expenditure (Tables J.1. 26)

e Farm_expenditures except the production costs are

" -estimated by each farm household based on the results
from the farm economy survey.

.Cash Production Costs and Financial Analysis (Tables

J.1.17 to J 1 25 and Tables J.1.27 to J.1.29)

The cash production costs were estimated by farm model

under the present and future situation based on their land
resources above mentioned, and the surveyed production
costs by fruit and crop under the same situation. The
followling assumptions were made to estimate the cash

- production costs and financial analysis. The following

assumptions relate to those described in Tables J.1.27 to

J.1.29.

L. Market Production»— Total crop production minus family

consumptiou.

2 Family Consumption~~ Farm production consumed in housge-
: hold,

| 3. Farm Laboz - Based on prevailing practices in the

“area. Hired human labor is B45 per day
~and hired machinery 1s ¥80 per hour.



4, Plantiug Materials -- Actual cost of- plsnting

matetiala. o
5, Interest: : :
5.1. Interest -~ as mentioned in. item 1) .above. -
5.2. Land Tax -- -ditto- .-

5.3. Others -- including depreciation costs; farmers'
association; farm debt,.crOP inaurance,

etc.
6. Total Production Cost —— Sum of items 3 to 5 above.

7. Net Farm Income -- Market ploduction plus family con=-
sumption minus total production
cost. o :

8. Cash Income ' ' : B
8.1. Cash Income »—'Harket production. :
8.2. Cash Income (0ff~farm) ——-Average off- farm income
- - by.farm-model. :
8.3. Cash Income’ (Non—farm) ~~-Including subsidiary
" job and remittance from family
members, etc.; averaged by farm model.

9, Total Cash Income -- sum of itenm 8 ahove.

10. Cash Expenditure
10,1. Cash Expenditure -- Cash production costs.
~ 10,2, Cash Expenditure (Other) «=--as mentioned in
' ce SRR “{tem’ 6) above.

11, Total Cash Expenditute'~*'sum of item 1 above.

12. Family Cash Ealance -~ Total cash income minus total
: cash expenditure.a

J.1.2. Beneficiaries’ Hillingness—to—?ay

The beneficiaries willingness— o=pay was- surveyed during the
field work. The farmers are not suffered from lack ef water this
year, however the willingness~to~pay for irrigation water deemed to
be rather high because many farmers have been learned the severe
lesson from the subsistence damage in drougﬁt year. Some examples

are introduced below'

-  Some farmers spent for irrigation water more than
¥2,000/rai in drought year but in spite of that effort
their production at that year recorded less than 60Z of
pormal year.

J-14



«. . In drought yeayr number of farmers bought the irrigation
water from merchants almost every day from Jan. to Mar,,
and the merchants sold the irrigation water to the farmers

- at the price of $250-350/12 ton,:

- _The-irrigatibnfwater was also sold in spet‘b&.two tonnes
.tank at the price of B15-40/tank, and

- In irrigation association at Kratinm, they have thelr own
drrigation system. ~To become an assoclation member and to
get one water outle: some B45,000 is necessary with
- additional $5,500 of annual operation and maintenance
charge.. Despite of expensive charge there are so many new
applicants. ' :

-Takingiinto accoﬁﬁt the.above mentione& site situvation and
diféét”iﬁfetbigw to'fhelfafmérs,‘tﬁé willingness?tGLpéy for
irrigatioﬁ water on orchard production was.assuﬁed at
BI,OOO-Z,UOOfrai {Say B1,500/rai) in normal year and
$2,000-4,000/xrai (Say $3,000/rai) in drought year, respectively.

J.1:3. Covernment's Subsidization

Ewvean ;hough the firancial viability and:ecqnomic.feasibility
would have ensured undér.thé projecf evaluation, the Government's
subsidization should be essentially required when allowing for the
asﬁecfron méésurement of financial and economic benefits. The

reasons are discussed below;

- Parallax on costs/benefits from the viewpoint of national
and individual economy.

' This express thé.primary reagon. The producition increase
brings about the augmentation of consumer surplus and Ir
this eense the Government's subsidization 1s considerable.

-+ Parallax on diseount rate from the viewpoint of national
' -and ‘individual gcqnomy.' :

The social discount rate is one of the parameter which
express the value from the Government gide. Since it
would be general that the Government gives much
significance on the future consumption; the

.+ individual digcount rate is considered as being higher

. than that of the Government's, The parallax- on discount
rate arises much difference on project feasibility, hence,
this difference should be subsidized by the Government.



- Difference of time horizon between social and individaal
view - T

The Govermment's policies have to stand up for the
long-term view which sometimes overpass the. individual
‘time horizon., ~Although the benefits which. 1ie in the farm
future are being excluded from individual time horlzom,
but the Government would surely counts them.-

- Unbalanced private invest after the project implementation

The’ unbalanced investment effectiveness and investment
implication would be imperatively: incurred after the
project implementation. Even though the project would
{1lustrate the financial viability and economic
feasibllity as a whole, as far as the beneficiaries with

- lesser. invests and implications are belng existed, the
project without the Govetnment subsidization is impossible
to establish,

J.2. Economic Analysis
J.2.1. Assumptions on Economic Anéiyéis

The main assumptions on which the economic analysis of the

project is based arey

- The economic project 1ife is 50 years '

- Implementation schedule is based on Table 3 in Main
Report.

- The financial project costs (local currency costs) are
adjusted wsing the standard and other specific conversion
factors to reflect economic costs.

- The farm gate economic prices of. major traded cormmodities
are based on World Bamk projected world market prices
expressed in 1985 constant dollars, converted to local
currency at the official exchange rate of US$1 00 = B25.50
in 3rd, Oct 1988, and adjusted to resource costs allowing
for quality differential (where applicable) and marketing
and processing costs,

- The farm gate, eednomic prices’ of minor traded and
non-traded inputs are based on financial prices and
adjusted to economic price by standard conversion factor.



J.2.2.

‘The farm gate prices of winor traded and non-traded

outputs such as specific fruits and cassava arve based on
the F.0.B price, Bargkok in 1988 sourced from Department
of Custom aud adjusted to econowmic farm gate price in the
same manner as major traded cowmodities mentioned above.

The economic costs of skilled labor are equal to financial
costs, '

The ecdnomic costs of unskilled.labor are based on
financial costs adjusted to reflect the opportunity cost
of unskilled labor as mentioned in J.2.2.

No residual and salvage values for the facilities or
equipment provided under the project are taken into
account.

All institutioﬁal_and technical support costs are included
in the economic project cest.

Economic 1ife span for fruits tree is 25 years for durlan
and rambutan, 50 years for mangosteen and 30 years for
Para rubber and no prolongments of esconomic life span
under the project are allowed for.

Economic 1life for pump and related facilities for the
purpose of replacement is 15 years.

Human Labor

Unskilled rural labor is costed at the market wage rate for the

peak period in the financial analysis since labor is hired only in

this period. The economic cost of unskilled labor is based on a

weighted average of the fipancial costs of three period of the year;
viz, peak, slack and minimum employment pefiod for the present, the

future without and the future with project situations.

Peak Period
Unskilied-rurai labor costs between E50/man-day and

P60 /man-day in the peak period. It is estimated that
women undertake about 25 percent of the farm work.

Slack Period

Unskilled rural labor costs about B42/man-day during the
slack period with a range of B40 to B45/man-day.



Labor Requirement

- Hired Labor per Farm for'“Large Farms" by'Croﬁ'aﬁd Month
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- Minlmum Employment Period

An adult consumes the equivalent of B2.82 kg of rice per
day for a subsistence demand of 2,500 calories per day.

The economic prices of rice are B4.0/kg and P4.61/kg for
1988 and 2000, respectively.
18 3,560 cal./kg. Unskilled rural labor is valued at
¥2.82/man-day and B3.24/man-day for 1988 and 2600
respectively during the minimuw employment peried.

" The weighted average cost reflects the economic cost of

anskilled labor based on the peak and slack period valued at

The calories content of rice

financial market vélﬁes and minimum employment consumption valued at

sconomic prices; these are shown in succeeding page.

Pemand for and Value of Unskilled Labor

Present Situation

Future Situation

e w/0 : W
_ % of Total Cost_of |% of Total Cost of |% of Total Cost of
- Seéason - Anntal Labor- |[Annual Labor Annual Labor .
" DPemand’ (#/md) | Demand (B/md) {Demand (B/md}
Peak  58% 55 58% 55 58% 61
Slack  25% 42 25% 42 25% 45
Monimam  17% 2.82 1 17% 3.24 | 17% 3.24
Total  100% 42.88 100% 100% 47.18

‘Weighted'

Average

42.95

$42.88, P42.95 and B47.18, are adjusted to B39.45, ¥39.51 and B43.41

using the standard conversion factor of 0.92.

J.2.3. Conversion Factors and Opportunity. Cost of Capital

The standard conversion factor and the o

conﬁersion factors used in the project analysis are 11lustrated in

below;

ther group and specific




- Standard eonversion factor . 0,92

- Consumption Goods Conversion Factor - 0.94
~ . International Goods Conﬁetsion Factor 0.94
- Caﬁital Goods Conversion Facﬁo? : 0.84
- Construcfion Conversion Féctofr 0.90
- Transportation Conversioﬁ_?acto& _ ___0;87

The opportunity cost of capital used in the discount rate for

the computation of benefit-cost ratio is 13%.
J.2.3. Project Risk

The risks of the project depend to a large extent on the
agsumptions on yiélds; adaptioh“tates; prices and iﬁﬁlementation
schedules. These factors might endanger the economic viability of

the project.

The collectioﬁ of project charge from the beneficiaries is
another main risk as well as collection of operation and maintemance
charge. It is assumable that the farmers who are enjoying the
enough irrigation water in the present are réluctant to pay for it
except. the drdught vear and also 10 years of repayment ﬁeriod would
somewhat be a burden for them. This factor might also endahger the

financial viability of the project.

Benefits and EIRRs would be higher if the export of fruits 1is
favorably accelerated and also they would be higher if economic life

span of the fruit trees are prolonged by the project.

It is assumed in the calculation of benefits that, upon having
enough irrigation water and adequate tree managémeht,-the yield of
fruits would increase approximately 20%, however if thié assumption
is not realized,ithe economic viability would be significantly
reduced. It is strongly recommended that yields are evaluated

during the implementation c¢f the project. -
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Some risks are anticipated on conversion of Para rubber to
fruit tree., It depends solely on the farmers' intention. As of
now, f.0.b price of para rubber meets a business upturn and the
rubber planting farmers are given several advantages under
Government's tactlcs, therefore, 20% of conversion rate to fruit

plantation may be more or less high.

Toward about 55 households of evacuee incurred from MNo. 5 dam
construction,'tha Government must compensate their estate and
guarantee thelr future. The earliest land acquisition by the

Government lessen the financial risk of the project.

_ It is considered that the fruit trees would be to a large
_extent affected by meteorological, soll chemical and ‘the other
delicate environmental conditions, therefore even 1f the project
would have implementeﬁ in the manner, the project benefits might not
aiise in a.right way, however on the other hand, the metempirical
benefits cou]d also expected and as is the biggest risk of the

project.
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