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Table A.5.1-1  Zoning and Canal Length for O § M

No. of Command Main and lateral Sub-lateral Total Remarks
zone .ared Name Length Name Length  Length
_ha Main 3,708 11-3L 095" K
No. 1 217 11 2.75 IR-3L 2.80
136 2L 0.s0  1L-1k-3L 1,50
2R-3L 1.50
1,689 3L 10.60 21.~3L 2 .60
sub-total 2,042 17.55 g;ii EE;§§
No. 2 1,103 Main 11.00
350 5L 1.90
Sub-tetal 1,453 12.940 12.90
No. 3 2,241 4L 13.60 1L-4L 4.00
20-4L 2.50
1R-4L 2.30
IL-1R-41 1.30
Sub-total 2,241 13.00 10.10 23,106
No. 4 1,715 6L 12.00 1L.-6L 3.70
iR-1L-6L 1.80
21.-6L 1.50
3L-6L 2.00
41,-6L 1.60
Sub-total 1,715 12.00 [10.60 22.60
No. 5 1,368 6L 3.00 1R-6L 2.70
ZR-bl 2.50
Sub-total 1,308 3.00 5.20 §.20
Ne. & 296 Main 5.00
304 7L 2.40
456 BL 2.30
470 9L 3.70
Sub-total 1,526 13.40 - 13.40
5.1.1



Remarl g

No. of Command Main and Lateral sub-lateral Total
zone area Name length  Nanme Length  Length
No. 7 ¢ .107M@ Main 5.008  1-10L 4,400 Km
7 1,545 10L T 6.50 IL-}i-10L  1.80
Sub-total 1,652 9,50 ) 6.20 15.70
No. 8 1.248 Main 12.70 1L-11L 1.60
773 1L .35
142 12L 2.20
Sub-total 2,163 23:25 }.60 24.85
Total 14, 160 104,60 43.03 147.6
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(B)

Table A.5.1-2 Preliminary Estimate of Pump Operation Charge

(Electricity)

Wet scason

CA-2.

A-4.

-----

"B-2.

B-3,

B-4.,

------

Cquiped capacity of electric motor

560 KW x 7 units = 3,920 KW

(2.50 cms. x 7 units = 17.50 cms. ---- peak time)

- Shaft power of electric motor

3,020 KW + 1.15 3 3,409 KW

Input power of electric motor

3,409 KW & 0.93 + 3,666 KW

Pump operation charges

3,666 KW x 1.19 B/KWH x 1,306 1. % § 5,697,000

season

Equiped capacity of electric motor

560 KW x 2 units, = 1,120 KW

9.48 mm/day.x 10 . N .
86400 x 103x 56 X 2,800 ha. % 5.12 cms. % 2.5 cms, x 2 units)

Shaft power of electric motor

1,120 KW ¢ 1,15 § 974 KW

Input power of electric motor

974 ¥W + 0.93 3. 1,047 K¥

Pump operation-charges

1,047 KW x 1.19 B/KWH-x 2,142 H. 2 B 2,669,000

Total amount = ¥ 5,697,000 + 2,669,000 = B_8,366,000

5.1-3



Table A.5.1-5

Preliminary Estimate of operation Hours of

Pumping Plant

Wetr Season

-—————

-

------------- Dry Season

——— =

Water req.Proportion Opera-

Water req.Proportion Opera.

Month Decade - to be tion Month Decade -to be tion
pumped up % hours pumped up % hours
mm/decade nm/decade

1 - - - 1. 82.5 79 190
Jumn. 2 i8.1 18 43 Jan. 2 82.5° 79 190
3 43,4 43 103 3 104.3 100 240
1 75.5 75 188 1 35.0 34 82
Jul. 2 100,77 100 244 Feb. 2 58.1 56 134
3 40.8 40 136 3 77.0 74 178
1 3.4 3 7 1 89.4 86 206
Aug. 2 25.3 25 60 Mar. 2 89.4 86 206
3 0.0 0 B 3 98.3 94 226
i 0.0 D 0 1 87.0 83 199
Sep. 2 47.0 47 113 Apr. 2 72.2 69 166
3 c.0 0 { 43.5 42 101
1 57.7 57 137 i 10.7 10 24
Cct. 2 33.7 33 79 May 2 - -
3 G.0 0 Q 3 - -
1 32.3 32 77
Nov, 2 37.1 37 89
3 22.1 22 53
3 8.3 8 19
pec. 2 - - -
3 - - -
Total (for 7 units) 1,306 Total (for 2 units) 2,142
Cropping intensity both of HYV. and LV. in wet season are

Note ----

assumed about 50 percent respectively.

Cropping intensity in dry scason is assumed about 20 percent
of total bencficial area.

5.1-4
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Table A.6.1-1,

Export price, 5% broken {Uss/ton]lj
(#/tony?/

F.0.B. Bangkok

Grade differential (85%)
Rice Premium

Export duty

Municipal tax

Exporter's margin
Wholesaler's margin

Transport and Handling

Ex-mill price of rice
Ex-mill price of paddyﬁj
Milling tax

Miller's margin

Input price of paddy at mill

Middleman's margain

Farm gate price of paddy

Price Structurc of Paddy (1981 Constant Price)

1981 1990

Financial Economic Financial Economic
511 511 600 600
106,730 10,730 13,800 13,800
9,170 9,170 11,730 11,730
1,000 . 1,400 -
520 - 730 -
15 - 20 ~

465 320% 510 350/

320 2203/ 350 240%/

210 160%/ 230 170+
6,640 8,470 8,490 10,970
4,380 5,590 S, 600 7,240
50 - 100 -

350 2508/ 390 2805/
3,940 5,340 5,110 6,960

22() 150/ 240 160/
3,720 5,190 4,870 6,800

Notc: 1/ Buased on Price Projection for Major Primary Commodities,
IBRD, Ja. 198D
2/ Exchange Rate : US$1.00=421 for 1981 and US$1.00
= $23 for 1990
3/ Conversion factor : 0.69
“/ Conversion facter : 0.76
5/ Milling Recovery : 66%
6/ Conversion factor : 0.72

6.1~1



Tuble A6.1-22 Price Structure of Maize (1981 Constant Prices)

Export price, F.0.B. Bangkok

(uss/tomy

(B/ton)2/

Expart duty
Exporter's margin

Transport and handling

Cost of shelling

Shelling factory's margin

Tax

Transport to factory

Input price of maize at factory,

Middlemsn's margin

Farm gate price of maize

1981

1990

Financial Economic Financial Economic

175

4,025

100
2,925
245

2,620

175

4,025

140

502/
2002
1408/

g0/

213
4;900

213
4,900

150°/
g5/

2653/

1608/
4,155

160>

3,995

Mote: 1/ Based on Price-PTOSpGCtS for Méjbr Primary Commoditics,

1BRD, Jan. 1980°

_ 2/ “Exchange Rate

USSL.00

3/ Conversion factor : (.69

4/ Conversion factor : 0.76

5/ Conversion factor : 0.80

6/ Conversion factor : 0,72

23



Table A.6.1-3 Price Structure of Groundnuts (1981 Constant Price) -

1981 1990

Financial Ecopomic  Financial Economic
Export price,F.O.B.,(US$/t0n)ij 676 676 711 711
Bangkok . (E/tOR)g/ 15,550 - 15,550 16,350 16, 350
Export duty : 500 - 550 -~
Exporter's margin . 400 280/ 440 300/
Transport and handling . 200 150%/ 220 170%/
Price without shell -14,450 15,120 15,140 15, 880
Price with shell 9,390 9,830 9,840 10,320
Cost of shelling 500 2002/ 550 a40%
Shelling factory's margin 400 ZQOQ/ 440 320§/
Tax 200 - 220 -

a; 4/ 4/
Transport to factory 100 80~ 1190 90—
Input price of groundnuts 8,190 9,060 8,520 9,470

at factory
i . zend/ 3/
Middleman's margin 500 350= 550 380~
Farm gate price
- dried . 7,690 8,710 7,970 9,090
- fresh : . 3,845 4,355 3,985 4,545

Note: 1/ Based on Price éroébccts for Major Primary Commodities,

IBRD, Jan 1980

2/ Exchange Rate © US$1.00 = B 23
3/ . Conversion factor : 0.69

4/ Conversion factor : 0.76

5/ Convcrsién factar : 0.80

6/ Conversion factor : ©.72
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6.2. Economic Cost af Farm Labor

Generally, market wage rates do not fully reflect the situation
between real demand and supply of farm labor in the project area
because of imperfections in the labor market as well as the influence
of a statutory minimum wage rate, currently fixed at B35 per day.
For these reasons, observed market wage rates ranging from Bl0 to B60
per day, are likely to be higher than the economic cost of labor,

which is measured as the marginal product of labor. at border prices.

By applying the tecﬁniques developed by the World Bank, it is
postulated that the economic (marginal opportunity) cost of farm
labor can be approximated by a S-shaped curve. The monthly economic
cost of labor can be read directly from the curve at the

corresponding level of labor demand.

The following summarizes the relatlon between wage rates and
labor utilization rate, in taking consideration of future increase in
wage rates implying a real wage rate increase of 2.5 percent per

annuim.

Labor Utilization Rate Wage Rate (¥ per man-day)
present (1981) Future (1390)

- 0% 10 13
50 % 20 25
100 % 35 44
150 % 45 56

By applying a logistic curve for this relation, the following

farmulas are worked out.

Present Case

= 1/(0.0166 + 0.0835 x 0.9816%)

6.2-1



Future Case
Y = 1/(0.0127 + 0.0644 x 0.9826%)

- wherej~
Y: Wage Rate (B per man-~day)

X: Labor Utilization Rate as percent

Figure A.6.2-1 shows the S-curve for the econamic cost of labor

‘at present as well as in future.

As for labor supply in the préject‘area, 183,000 man-days are
‘monthly'workable at present, assuming two workers per farm can engage
in agricultural works, with the total number of agricultural )
household of 3,660 in the project area. Considering a growth rate of
two percent per amnum in the agricultural population, future monthly
labor supply can be estimatéd'at 217,600 man-days within the project

area.

Table A.6.2-1 shows the estimated monthly economic cost of farm

labor, and the weighted average cost of farm labor can be summarized

as follows;

Financial Economic .
(B/man-day) (B/man-day)
_ Present - ; 35.0 : 21.0
Future } |
Without Project 440 24.0

With Project 44.0 36.0

6.2-2
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Table A.6.3-1

Season: Wet

Crop Production Cost (Economic)

Crop: Paddy (L.V.-T.P.) (Unit: - per ha)
Price Without Project With Project
Ttem Unit (B) Quantity Cost Quantity Cost
Seed kg 5.8 70 406 55 319
Fertilizers
Ammophos kg 6.6 74 488 147 970
‘Ammonium Sulfate kg 4.4 73 321 79 348
Potassium Chloride kg 8.3 - - - -
Sub-total - - - 809 - 1,318
Agr. Chemicals
Padan Mipcin kg 17.6 3 53 30 528
Saturn kg 15.4 - - 15 231
Asodrin kg 193.6 - - - -
Sub-total - - - 53 - 759
Labar man-day  24/30Y  87.2 2,093 99.5 2,985
Agr. Machineries
Two Wheel Tractor  hour 47.6 28.3 1,347 37.4 1,780
Harrowing hour 159.1 - - - -
Ridging hour 165.8 - - -
Fertilizing hour 6.7 - - 4,2 28
Dus ter hour 5.7 - - 9.6 55
Trailer hour 60.8 - - 6.0 365
Thresher hour 47.0 3. 155 .Q 423
Sub-total - - - 1,502 2,651
Draft Animal day 54.5 4. 267 - -
Pump
Wet ha 371.0 - - - -
dry ha 612.0 - - - -
Sub-total - - - - - -
Miscellancous L.S. - - 154 - 241
Total - - - 5,284 - 8,273

Note: 1/ Without/With




Table A.0.3-2  Crop Production Cost {Economic)

Season: Wet

Crop: Paddy (L.Y.v. - T.P.) L .- (Unit: per ha)

Price . Without Project With Project

Trem . Unit (B)  Quantity Cost Quantity (ost

Seed ‘ ke 7.2 60 432 50 360
Fertilizers

Ammophos kg 6.6 90 594 137 904

Ammonium Suifate kg 1.4 90 396 . 123 541

Potassium Chloride kg 8.3 - - - - -

Sub-total - - - 990 - 1,445

Agr. Chemicals

Padan Mipecin kg 17.6 3 53 k1) 528
Saturn kg 15.4 - - 15 . 231
Asodrin kg 183.6 - - - -
Sub-total - - - 53 - 759
Labor nan-day 24730 88.7 2,129 99.4 2,982

Agr. Machineries

Two Wheel Tractor hour 17.6 24.3 1,157 37.4 1,780
Harrowing hour 159.1 - - - -
Ridging hour 165.8 - - - -
Fertilizing hour 6.7 - - 4.2 28
Duster hour 5.7 - - a.6 - 55
Trailer hour 60.8 - - 6.0 363
_ Thresher hour 47.0 3.4 160 8.0 423
Sub-total - - - - 1,317 - 2,651
Draft Animal day 54.5 4.7 256 - -
Pump
Wet ha 371.0 1 371 - -
Dry - ha 612.0 - ~ - -
Sub-total - - - 371 - -
Miscellancous - L.5. = - 166 - 246
Total - T - 5,714 - 8,443
- {5,332)

Note: 1/ Withour/With

6.3-2



Table 4.6.3-

Season: Wet

Crop: Paddy (Broadcasting)

3 Crop Production Cost (Economic)

Without Project With Project

(Unit: per ha)

Note: 1/ Without/With

Price
Item Unit (B} Quantity Cost Quantity Cost
“Seed kg 5.8 90 522 - -
. Fertilizers
Ammophos kg 6.6 70 462 - -
Ammonium Sulfate kg 4.4 70 308 - -
Potassium Chloride kg 8.3 - - - -
Sub-total - - - 770 - -
Agr. Chemicals
" Padan Mipcin kg 17.6 0.1 2 - -
Saturn kg 15.4 - - - -
- Asodrin kg 193.6 - - - -
Sub-total - - - 2 - -
Labor man-day  24/30% 30,7 953 - -
Agr. Machineries
Two Wheel Tractor hour 47.6 20.2 962 - -
Harrowing hour 159.1 - - - -
Ridging hour 165.8 - - - -
Fertilizing hour 6.7 - - - -
Dus ter hour 5.7 - - - -
Trailer hour 60.8 - - - -
- Thresher hour 47.0 3.3 155 - -
Sub-total - - - 1,117 - -
Draft Animal day 54.5 22.5 1,226 - -
Pump
Wet ha 371.0 - - - -
Dry ha 612.0 - - - -
Sub-total - - - - - -
"Miscellaneous L.S. - - 138 - -
Total - - - 4,728 - -

6.



Table A.6.5-4 "CTDp_Productibd‘Cost {Economic)

Season: Wet

Crop: Maize

- - Item 'uﬂjr":Unit‘
Seed ) ) kg

Fertilizers

Ammophos - kg
Ammonium Sulfate kg
Potassium Chloride kg
Sub-total -

Agr. Chemicals

Padan Mipcin kg’
Saturn kg
Asodrin . kg
Sub-total -
Labor man-day

Agr. Machineries

Two Wheel Tractor hour

Hlarrowing hour
Ridging hour
Fertilizing hour
Duster . haur
Trailer hour
Thresher hour.
Sub- total ce- -
Draft Animal ; day
Pump
Wet ha
{]ry ) ha
Sub-total -
Miscellaneous - L.S.
Total . . -

‘Note: 1/ Without/With

Price

(B

. [ﬁpit: -per ha)

Nithout Project With Project

Quantity Cost Quantity " Cost

1.2

£ & Ch
Ly o

V5 B BN |
o oo

18 13010 72

- 26 - 1,320
1,162 8 1,549

1,162 - 1,549

64.0 1,536 41.4 1,242
5.7 907 3.6 573
- - 2.0 332
- - 2.1 14
- - 2.1 12
_ - 6.0 365
- 907 - 1,296
7.5 409 - -
- 125 . - 164
- 4,295 - . 5,643

~6.3-4



Table A.6.3-5 Crop Production Cost (Economic)

Séason: _Wet

CropE Groundnuts

fl
1

{Unit:

per ha)

Price Without Projeét With Project

_ Total

Note: 1/ Without/With

Item Unit {B) Quantity Cost Quantity Cost
-Seed 3 kg 4.4 120 1,728 110 1,584
‘Pertilizers " - ' )
Ammophds . kg 6.6 26 - -
Ammonium Sulfate kg 4.4 - - -
Potassium Chloride kg B.3 - - 125 1,038
~ Sub-total - - - 26 - 1,038
Agr. Chemicals
" Padan Mipein kg 17.6 - - - -
Saturn kg ~15.4 - - - -
Asodrin kg 183.6 - - 1,162
Sub-total - - - - - 1,162
Labor man-day _24/301/ 141.3- 3,391 162.8 3,084
Agr. Machineries
Two Wheel Tractor hour 47.6 - - - -
Harrowing hour 159.1 350 3.6 573
Ridging hour 165.8 ~ - 2.0 332
Fertilizing hour 6.7 - - 2.1 14
Duster hour 5.7 ~ - 2.1 12
Trailer hour 60.8 - - 6.0 365
_ Thresher hour 47.0 - - T - -
" Sub-total - - - 350 - 1,296
Draft Animal day 54.5 14, 796 - -
Pump
Wet ha 371.9 - - - -
Dry ha .612.0 - - - -
Sub-total - - - - - -
Miscellaneous L.s. - - 189 - 245
- - - 6,480 - 8,409

6.3-5




Table A.6.3-6 Crop Production Cost {Ecbnomic)

Season: Dry

Crop: Paddy (H.Y.V. - T.P.)

(Unit:

per ha)

Price Without Project With Project

Ttem Unit (B} Quantity Cost CQuantity Cost
Seed ke 7.2 60 432 50 360
Fertilizers
Ammophos kg 6.6 110 726 148 977
Ammonium Sulfate kg 4.4 110 484 135 594
Potassium Chloride kg 8.5 -~ - - -
Sub-total - - - 1,210 - 1,571
Agr. Chemicals
Padan Mipcin kg 17.6 3 53 in 528
Saturn kg 15.4 - - 15 23]
Asodrin kg 193.6 - - - -
Sub-total - - - 53 - 759
Labor man-dayv 24/3011 88.6 2,176 99.3 2,579
Agr. Machineries
Two Wheel Tractor hour 47.6 24.3 1,157 37.4 .1,780
Harrowing hour 159.1 - - - -
Ridging hour 165.8 - - - -
Fertilizing hour 6.7 - - 4.2 28
Duster hour 5.7 - - 9.6 55
Trailer hour 6(.8 - - 6.0 365
Thresher hour 47.0 3.4 160 5.0 425
Sub-total - - - 1,317 - 2,651
Draft Animal day 54.5 4.7 156 - -
Pump
Ket ha 371.0 - - - -
Dry ha 612.0 3 612 - -
Suh-total - - - 612 - -
Miscellaneous L.S. - - 180 - 250
Total - - - 6,186 - 8,570

Note: 1/ Without/With

6:3-6.
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-(4) - ‘ ' ‘ i
#opdokk  CALCULATION BF INTERNAL RATE OF RETURN  soksok

+++++ PRESENT WORTH +++++

DISCOUNT RRTE BENEFIT - CosT - B/C RATIBD

11.00 % 657123. 450243, 1. 46
12.00 % 571002. 427212, .34
13.00 % 499472, . 4D&285.  _ 1.23
14,00 % 439513. 387138. 1.14
15.00 % 388840. 369518. 1.05
16.00 % 345693,  353224. » 0.98
17.00 % 308702. 338095. 0.91
18.00 % 274785. 323994, 0. 85
19.00 % 249091 . 310811. ~_ 0.80
20.00 % 224932, 298453, 0.75
INTERNAL RATE BF RETURN —-=——m—=mv 15.7 %

6.4-4

(UNIT: THBUSAND BAHT)



Fig.A.6.4~1 Sensitivity Analysis Case-]
sk PLAT OF PW OF BENEFIT AND COST sk#ok

Y AXIS : PRESENT WOBRTH VALUE
¥ AXIS : DISCAOUNT RATE (%)
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(4)
ootk CALCULATION BF INTERNAL RATE BF RETURN  stoksokok

(UNIT: THBUSAND BAHT)

+++++ PRESENT WOARTH +++++

DISCOUNT RATE BENEFIT casT B/C RATIA
11.00 % 657123, 4BALLS, 1,36
12.00 % 571002. 4460089, 1.24,
13.00 % 499472. 437906. 1.14
14.00 % 439513. 417565. 1,05
15.00 % 388840, 398812, 0.97
16.00 % 345693, 381440, , 0.91
17.00 % 308702. 3465286, 0. 85
18.00 # 276785. 350209. 0.79
19.00 % 249091. 336096. . 0.74
20.00 % 224932, 322653, 0.70

INTERNAL ROTE BF RETURN —--—m-=-mm 14,7 *
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Fig.A.6,4-2 sensitivity Analysis-Case-2
sk PLAT AQF PW BF BENEFIT AND CBST ok
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Fig.A.6.4-3 Sensitivity Analysis Case-3
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Fig.A.6.4-4 Sensitivity Analysis Case-4
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"Fig.A.6.4-5 Sensitivity Analysis Casc-5
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