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1.3 Pump Qperation Hours

The pump operation hoﬁrs\fér'éuPpiying irriéation and domesF
tic water were analyzed on the 10-day basis by diviﬂing'the'fbtal
diversion water regquirement (DWR) by designed pump'capacity per uwnit
for the both cases of Type-1 and‘Typewi_Of proposed cropping pattern.

The analyses were made based on the following conditions;

- Divergion water fequirement, which corresponds to the cases of
normal vyear with return period of 1/2-year, is of two years’
data average of 1962 and 1980.

-~  lrrigation areas are as follows;

Plan A-1 Plan B-1

(ha) (ha)

Left Bank Area 8,800 -
Right Bank Area 25,200 = 34,000

- Unit pump capacity in eéch station is as follows;

Plan A-1  Plan B-l

{cu.m/min}  {cu.m/min)
Left Bank Area 88.0 -
Right ‘Bank Area 126.0 - 127.5

. The result of analysis is shown in Table F-29 and Table F-30,
and annual operation hours in each alternative plan in case of the.
proposed cropping pattern of Type-I and Type~11 are estimated as fol-

lows;

Cropping Pattern Plan A-1 Plan B—l'

(hr) (hr)
Type-I1 15,485 13,762
Type-11 16,475 14,644
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' TABLE F-29 ESTIMATION OF PUMP OPERATION HOURS FOR PLAN A-1 AND PLAN B-1
(TYPE-1)

IN RETURN PERIOD OF 1/2-YEAR (TYPE-1)

Tota] DHR | | Total Pump Operation lours

Month | Average | . Plan A Plan B Plan A Plan B
- Unit DWR - AR [ AR-2 | Total | B-1 AR-1| AR-2| Total | B-1

| {/s/ha) jlod. w/s) Heu.n/s) fow.m/s) Heum/s) | (be) © (he) D (oe) o fhe) |

[
p— T

no it
i
oo e

(2=
w1 D

1.5
0.0

516,471 1,032.1

* Note; 1/ Irrigation area: Plan A1 Plan B-l
Left Bank Area (AR-1) . 8,800 ha -

Right Bank Acea (AR-2) : 25,200 ha 34,000 ha

2/ Pump operation hour = Total water demand {cu.m/sec) x 86,400 / _
' C : { Pump capacity per unit {cu.m/min) x 60 min }
3/ Pump Capacity per unit
: Left Bank Area (AR-1) . 88.0 cu.m/m -
Right Bank Area {AR-2) : 126.0 cu.w/m 121.5 cq.m/m
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TABLE F-30 ESTIMATION OF PUMP OPERATION HOURS FOR PLAN A-1 AND PLAN B.)

{TYPE~2)
IN RETURN PERIGD QF 1/2-YEAR (TYPE-2)

__ Total D¥R Total Pump Operatmn Hours ~
Month [ Average : Plan A - Plan B | Plan A Plan B |
| Unit DWR|  AR-1 I AR-2 [ Total | B-1 AR~H AR-2 4 Tatal | B-1.

_.Kl{.s/i}.d) a1 m/s) fo.n/s). e, /) (eu ws) | fhe (hr) (hr) Th?}“”

Feb.,

Mar.

1 Apr,

{ May.

Pl b Oh
KN E

Jun.
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CHAPTER II. DRAINAGE PLAN
2.1 Estimation of Drainage Modulus for Paddy Field Area
1)  Method of Estimating Drainage Modulus

For the estimation of drainage modulus in the paddy field,
Ekdahl's method was used. The run-off analysis by the method is ex-
plained as follows;

- 'Paddy f:eld located in a relatlvely flat area plays a function
to store the raln water,

- The stored water in paddy field is dléchargéd through notch
provided at each plot to the farm drain, which is a terminal
drainage canal at on-farm level.

- ROtch_and farm drain will control run-off discharge from paddy
field to the farm drain.

- The Ekdahl’'s equation is expressed as shown below, and major
- dimension of run-off mechanism is indicated in the following
figure.

1/2 (I; +1p) X At - 1/2 (0; + 0y) x At = §) - §

I, : Inflow at time t; (mm/hr)

I, : Inflow at time t {mm/hr)

01 : Outflow at time 1 {mm/h1)

0y : OQutflow at time t, (mm/hr) _
Sl : - Field storage at time t; {mm/hr)
S, : Field storage at time t) {mm/hr)

-~ 800
e
E
o Run-oftf Capaci
£ 4pof
a
b
[5)
> -qi M2
j g 200 d=Lﬁh
E 3 [Note
o
o]
R
o ///
T T
20 4.0
E —_—
g Run-off Capocity, q (MM qe)
Q /// : )
™

. RUN-OFF . MECNANISM (N PADDY FIELD_AND RUN- OFF CAPACITY
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2} Inflow to Paddy Field
a) Designed Rainfall
There exist six rainfall obserbation=stations in'énd around

the basin. The following table indicates the probable 1-day, Z-Géy and
3-day consecutive rainfall in the return period of 1/5 and 1/10-years.

Probable Rainfall for Drainage Study

1-Day Rainfall 2-Day Rainfall 3-Day Rainfall

Station 1/5  1/10 1/5 1/10 “1/5 1/10
Ubon Ratchathani 133.5 154.2 167.2 191.5 194.4 219.3
Phibun Mangsahan 154.8 186.1 193.3 236.9 214.2  259.3
Det Udom. 118.5 135.90 148.7 - 170.3 174.7 198.4
Buntarik 132.0  158.5 168.2 201,1  195%.0 229.1
Kantharalak 101.1  118.8 134.7 157.3  161.9 187.2
Nam Yun 117.6

128.8 140.7 159.2 - 167.5 187.7

" As the designed rainfall, 118.5 nm of l-day rainfall obsérVed
at Det Udom is selected for the drainage study, and the following
equation was adopted to analyie the hourly distribution for the se1ectu

ed rainfall.

Ry = 0.4014 x t0-287 x .,

where; Ryt Hourly rainfall (mm)
t : Time duration (hr)
Ryt 24 hour rainfall (mm)

According to the application of this application, maximum
hourly rainfall is estimated at 47.6 mm/hr in return period of l/Sm
year. Thus estimated hourly rainfall was arranged as shown in Table
F-31 and Figure F-9.

b) Drainage Modulus

Flood run-off analysis by computing water balance in paddy
field was made based on the following conditions;
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~ Although maximum water level by irrigation water supply is 80
mm, Initial water level in the paddy field is assumed to be 160
‘mm above field surface, considering the  consecutive rainfall
before the occurring the designed rainfall of 118.5 mm,

e Therefnré, initial rainfall of 40 mm, equivalent to water depth
between -the height of notch and assumed water level of 160 mm,
will be lost as loss of rainfall in the field.

_ Results of analysis are given in Figure F-9, and the peak
run-off dischargé of @ = 8.14 lit/sec/ha, corresponding to the return
period of 1/5-year, was decided as drainage modulus for drainage plan-

ning in-the project.
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TABLE F-31 RESULT OF FLOOD RUN-OFF ANALYSIS IN PADDY 'FIELD-

B i Yater [ Run-off . i | Run-off
| Time | Rainfall m/br  1it/sec/hal Time | Rainfall mo/hr 1itv/sec/ha
NS |3 0.00 0.0.]..0.00; 0007 36 [ 1,460 4086
SN 5N AUY 1.43 116144 .0.00: | 0.00 ¢ . 3T oo ].@ 5 .
ST 2% N 1.49. 800 6,000 38

N 1.53. G 0003
S 3 D 1,58 04...0.00: 0.001 401
SN 28 B 1.60 L8000 000y ALy
RSN S O 1.70. 3.31...0.00: 0.000 42 .
.............. 71 LT L0000 000y 4
RO 31 N 1.85 L0 0.0et A
e 1.94 L8000 0000 4
............ 10 ]..2:08 L 0000 0,000 46 L2283
............ 10 2.13 L2000 0,00 4T
............ 121 .2:33 41000 0004 484 .)..221.9
............ 131275 1 4000 000 490

Adg o 3.240 187,40 0.06: - 0. 001 ...501.
............ 1ot 4.16 .00 SLE 12268 078 2,18
............ 16 .8.61 800y 82 I TR O *
AAAAAAAAAAAA 171..10.47 P R L) S AU | 10 ): 5 FNRNNIR 1 18 SO
............ 18 { .47.56. % . SRR, 1. ) O S S 1.2 0900 1,84
............ 19 . 7.06) 288,93  2.70: . 7.904 86% ... ].228.5] 0.68:
............ 20)...4.68.) 261.0) .2.84:  7.83 . 963 . . 1223
........... 211...8.60 ) 26191 2.91:  8.08% 671
SO 38 N 2.97| 2621 2.93: 81!t 68l i 2222 0682 . L7Z
B = 2.95 ) 281.9 ] . 291 808, . 83, ). Z22L8) 0.61:  1.69
............ 24| 2.3 | 261.4} ~2.88:  8.00) 60 1. .22.4] 0.59:  1.64
S {..258.8{ 2.69. T.471 _  6Li .

[4] 256,40 2.3 7.03 .52
31 | 240.3 1.53 : 4,25

Note ; 1/ : Designed rainfall is 118.5 mm, corresponding o 1/5-year return period.
: Initial water level of the field is assumed to be 1bD mm above field surface.

2/
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ANNEX G. ALTERNATIVE STUDY

PART-1 OVERALL BASIN STUDY

CHAPTER I. SELECTION OF PRIORITY DEVEZOPMENT PROJECT

Followihg data concerning the study on selection of priority
development project are attached hereinafter;

- Present conditions of secondary selected project sites
- Project evaluation by B/C ratio (financial)
~ Evaluation Criteria for selecting pricrity project

PART-II1 (FEASIBILITY STUDY)

CHAPTER I1I. OPTIMUM PROJECT SCALE
An optimum project scale for the selected priority project
was analyzed from technical and economical view points. In connection

with this, the subsequent data are attached;

2.1 water Demand, Water Balance Study and Optimum Project Scale

Diversion water regquirement in the following cases;

. Cropping intensity : 110 3
. Cropping intensity : 115 %
. Cropping intensity : 120 %

Irrigable area by reservoir normal water level
pam and compensation costs by reservoir water level
Location and schematic diagram of alternative irrigation system

f

1

2.2 Project Cost

. The project costs in case of alternative plan B-1 was esti-
mated at the feasibility level, and were attached hereinafter;

~ Project cost
- Location map of canal systenm
- Cost estimation of each work items
' . Pump facilities
. Canal systems _
. On~farm development
. Land acquisition



. Preparation works _
~ Disbursement schedule of project cost
- Operation and maintenance cost

2.3 Project Benefit and Project Evaluation

The expected project benefits in case of Plan Bﬁl wasg esti-
mated, and project evaluation using economic internal rate of return
{EIRR) was made. In connection with this, following data are attached;

- Crop production value with/without project

- Benefits from crop preduction o

- Benefit from crop production {economic)

- Incremental benefit

- Project cost

- Disbursement schedvie of project cost

- Operation and maintenance cost

- Bstimation of econonic 1nternal rate of return {EIRR}
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1/ The related Amphoe amd Tambon to each project are as follows:

Lam_Dom. Yai(U) (D-7)

Amphoe Det Udom

Kaeng

Na Khasen

Nong Om

Tung Tueng

Na Kasaeng

Na Charoen

Pa Mong

Na Di . _
Amphoe Warin Chamrap
_ 8ra Saming

Huang Si Khai

Pho Yai

Lam_Dom Yai (D-23)
Amphoe Det Udom
_-Kasng

Na Kasem

Nong Om

Tung Tueng

Na Kasaerig
- Na Charoen

Pa Mong

Na Di

Amphoe Warin Chamrap -

Sra Saming

Muang Si Khai
_ Pho Yai

Kham Kwang

Tha Chang

That

Sawahg

Bung Maleang

Lam Som (D-24)

Amphoe Det Udom
Kut Rua

Amphoe Nam Yun
Khi Lek
Phaibun

Amphoe Kantharalak
Khanun
Kut Salao
Suan Kual

Huai Ari (D-25)
Amphoe Det Udom

Som Sa-at
Na kasaeng
Tha Phosi
Na Charocen
Muang Det
Pa Mong
Na Suang

Lam Dom Yai(L) (D-28)

Amphoe Det Udom
Klang
Phon Ngam
Kham Khrang
KEut Prathai
Na Yia
Top Hu
Kaeng
Tha Pho Si
Muang Det
Amphoe Phibun Mangsahan
Na Pho
Rai Tai
Pho Sai

2/ Farmer's need means the percentage of required development

in the level of one(l) corresponding to lower than NESDB standard.
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TABLE G-2

PROJECT EVALUATION BY B/C RATIO (FINANCIAL)

Lam Dom [Llam Dom |[Lam Som [Ruai Aci{ Lam Dom | Lam Dow |
Item Yai(l) |Yai | . Yai{l) | Yaifl)
e L (D23) (D-24) (D-25) f (D-28} (A} L1/| (D-28) {B) 2/
A. Project Benefit (million Baht} | = L Ao
1. Incremental Bemefit | |l R TR
Crops | 1706 2120 3.6 443 2007|1715
Fishery RN 033.3 .. b4 8.1 o 0348 0 288
Total | 197.8 | 245.3; .0 824y 24251 200.3
2. Annual Benefit (i=7%) 3/ 1729 21440 4.1 498 L2118 LT8O
B. Project Cost (wiilion Baht) R I o ]
L. Construction Cost B B
Dam and Canal Works 1,628.0 | 2.243.9 |  580.7 | 609.5 ) . 2,508.2|  2.173.4
Pump Works . 460.0 | 669.1 ) . 76.3 | . 825} . _646.8] 957.6
Total .2.088.0 | 2,913.0 656.0 ]  692.0 3,155.0 2,731.0
- 2. Annual Cost (i=7%) ] PR WSS
Amortization Cost 4/ 11.4] 2112 47.6 1 B2 | .. 2287 198
Replacement Cost 5/ UE 79 O IS 75 B SO | 0.70 9T 4.9
- 0/M Cost 6/ 28,97 0231 . b6 UL 25 T OO ) 9% ' I A 2%
Total Ci16.43 246,21 481 5781 266.0 | . 230.2
. B/C Ratio (i=T%) 0.98 0.871 0.682 0.79 0.80 { . . 0.76
Note ; 1/ : Lam Dom Yai (D-28) (A) --- (D-7) + (D-28) +{D-24)
2/ Lam Dom Yai {D-28} (B) -— (D-23} + (D-28) + (D-24)
3/ : Full Benefit (F.B) x 0.374 (analysis period :90 years)
4/ : Comstruction Cost {C.C) % 0,725 : I
9/ ¢ Pump Cost x 0.0133 (replacement period of pump ; 25 years)
6  CCx1% :

Annual Benefit

Annual Cost

Amortization Cost: C.C x 1/ nE_

fis n=4L e
{1/5 xﬁ:jn/(l’rr) n+ 1/(14r) 75 x[{?ig/(ﬂr) 45} x F.B x 1/[}!3:?19(14*1‘} n

= {1/6 x 11.747 + 0.713 x 13.606} x F.B x 0.0725 = 0.874 F.B

n=5

]

{
t

1/{14r) 50 = 0.0725 C.C-

= '
Replacement Cost :  Pump Cost x 1/{l+r) 25 x 1/% E;P/(I’rr} 50

= P.C % 0,184 x 0.0725 = 0.0133 P.C.
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TABLE G-3 EVALUATION CRITERIA FOR SELECTING PRIORITY PROJECT

Parameter " Clasgs Score Specification
1. Projéct Economy A 30 B/C ratio (i==7%) > 1.00
B 20 1.00 - 090
C - 10 090 - 0.80
D 5 < 0.80
2. Scale of Irrigable Area A 5 > 30,000ha
C B 3 - 30,006 - 15,000ha
_ C 1 < 15,000 ha
3. Reservoir Area A 5 paddy field less than 300 ha/
Conditions - . no household /no existing facility
B 3 paddy field of 300 - 500 ha /
household less than 100/
some facilities
C i paddy field more than 500 ha/
more than 100 household
4,  Family Income Level A 5 less than 6,000 Baht/year
B 3 6,000 - 10,000 Baht/year
C 1 more than 10,000 Baht/year
S 5. . Seil Suitability A 5 suitable
' ' R 3 fairly suitable
C 1 not suitable
6. Civil Work A 5 good foundation / available
: ' conditions for core material
B normal
C 1 bad foundation / difficult
for obtaining core material
7. Environment A 5 least effects on environment
o B 3 normal effect
" C 1 more effects on environment
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TABLE G-4

DIVERSION WATER REQUIREMENT IN EACH CROPPING INTENSITY

CROPPING INTENSITY : 110 3%

DRY SEASOM UPLAND CROP
WET SERSON PADDY
PERENNIAL CROP

FEB HAR APR KAy
4¢.94 32.77 15.98 5.1t
39.88 28.55  9.24  6.97
39.88 32.89 15.68 5.24
39.88 32.74 13,02 0,00
34.81 37.22  7.84  6.89
39.88 26,78 12,78 £.9%
39.80 37.48 9.5t 5.1l
29.80 36.77 9.53 4.85
39.80 37.48  11.85  5.65
39.80 37.48  9.52  b.67
39.88 37.48  9.51  3.40
39.86 38.98 B.28  8.43
39.89 37.48 9.32  1.53
39.80 27.87 12.58  3.48
36.43 37.11 10.81  5.85
48.45 32.42  9.43  3.4¢

39.89 31.23 14.46 6.96°

39.80 25.96 11.30  3.40
39,89 37.48 §.47 5.24
39.80 38.98 9.21  6.94
39.88 37.48 8.27 ° 6.85
39.886 33.18 9.38 . 8.51i
39.86 37.48 11.85 6.9
39.88 32.38 12.38  3.61
39.80 33,18 108.78  3.45
39.88 33.18 14.17  5.89
29.88 33.22 16.09 6.85
39.80 38.98 6.13  3.49
39.80 28.93 1.95 6.59
39.88 28.77 9.61  3.48

39.55 33.76 16.80 5.09

INTENSITY : 115 %

JHK
1961 12,16
1942 37.35
1963 37,35
1964 37.35
1965 37.35
1966 27.35
1967 37.35% .
1968 37.35
1969 37.3S
1970 37.35
1971 37.35
1972 37.35
1973 37.35
1974 37.35%
1975 35.84
£946  37.53
1947 37.35
1978  37.35
1999 37.35
1988 37.35
1981 37.3%
1982 37.35
1983  37.35
1984 37,35
1985 37.3%
1986 37.35
1987 37.35
1988 37,35
1989 37.35
1990 37.35
AvG. 37.47
CROPPING
IRN
1961 57.98
1962 58.78
1963 58,78
1964 586.78
1965 58.78
1966 58.78
1967 5H8.78
1968 50.78
1969 50.78
1999 58.78
1971 56.78
1972 58.78
1973 59.78
1974 58.78
1975 49.38
1976 51.04
1977 58.78
1978 56.78
1979 5@.78
1988 50.78
1981 58.78
1982 58.78
1983 5@.78
1932 58.78
1985 58.78
1986 50.78
1987 58.78
1988 5@.78
1989 58.78
199@ 50.78
AVG. 59.98

DRY SEASON UPLAND CROUP

WET SEASOH PASDY

PERENNIAL CROP
FEB MAR APR HAY
§5.74 43.74 18.45 S5_11
55.38 37.37 9.24 &.97
55.38 43,93 18.63  5.24
55.38 43.77 15.37 @.@0
47.98 s5@.40 7.84  6.89
56.38 35.67 15.17  9.e@e
55.38 350.%81 9.51 5.11
S5.38  A49.8¢  9.5%  4.85
55.38 59.81 11.e5 6.65
55.38 58,81 2.62 b, 47
55.38 59.81 9.51 3.49
55.38 52,15 §.2¢  8.43
56.38 5@.8f 9.32 1.53
55.38 36.17 15.¢5 3. 4@
58.28 58,38 i1¢.81 5.856
56.36 43.30 ¢.43  3.49
55,38 42.91 16.93 6.9%
5§5.38 34.5% 13.73  3.4¢
55.38 5@.81 9.47 5.24
55.38 52.15 ¢.21 6.94
55.38 59.81 8.27 &.85
$5.38 44.36 9.3% 8.51
55.88 5@.81 11.8% 6.9@
55.38 43.19 14.74 3.61
55.38 44.36 13.13  3.45
55,38 44,36 16.59 ~ 5.89
55,38 44.48 18.52 6.85%
55.38 52.15 4.13 3.4@
55.38 37.68  7.95  &6.59
55.38 27.64 9.6t 3,48

55,69 45.33 11.69 5.9%

3490
32758
1259
JUN
86.93
77.37
6.85
23.59
- 5.52
74,31
9.26
3.53
10.84
1.23
1.84
2.91
8012
2.91
1.84
35.66
ag. 22
124,91
18.75
22.49
11,701
5.26
4,82
148,36
25.31
1e.74
21.13
2.20
28,44
19.44

32.32

5108
32758
1258
JUN
88.93
77.37
6.95
83.5¢
5.52
74.31
5. 26
3.53
1@. 84
1.23
1.84

2.91,

26.12
2.91
1.84

35.66
48.22
124._91
18,75
22.49
11.77
5.26
4,82
148,36
25.31
19.74
25.13
2.z@
28. 44
19.44

372.32

ha
ha
ha
JuL
16.7¢
18.4%
e.06
28.58
3.37
1.69
£.73
a.én
3.37
1.69
1,69
1.69
z20.14
5.29
5,86
1.45%
81.65
146.23
50.57
1.81
3.37
1.69
4.98
74.06
53.12
1.69
1.81
B3.68
5.86
0.9

28.69

ha
ha
ha
JUuL
16.78
18.45
3.0@
28.58
3.37
1.69
- 1.73
d.49e
3.37
1.69
1.69
1.69
28.14
5.28
5.086
1.65
81. 65
146.23
58.57
1.81
3.37
1.69
4.98
74.86
63.12
1.69
1.81
83.68
5.06
@.0e

29.69

CROPPING INTENSITY

c.1. =
G
1.67
B.09
B.08
a.60
1.64
Q.00
1.65
9.8
1,64
e.090
1.68
1.61
9.00
‘4, 06e
b, 64
.00

T9.8%
1.64

37.71 .

38.5%
6.98
8.00
1.69

62.12
9.00
1.66
1.64

39.38
4.93
3.29

9. 47

9.1
StP
L
B.po@
.90
1.78

19.46
1.7¢
9.06
@&.e8

¢.00

1.78
1.16
1.76
8. @0
3.48
1.61
B.80
e. 68
9.37

79.56
a.09
1.81
e.90e

198.69
a.es
1.58
1.76
8.90

128._41

22,27
0.00

15.68

neY
4.93
4,93
4.93
4,93
161.57
96.59
4.88
6.82
3.38
141.89
16.99
3.29
6.78
§.12
3.43
3.34
52.2@

123.83

7.41
3.49
$.561
4.%1
1.76
3.29
80.96
3.49
4.93
4286
5e.69
5.85

28.83

CROPPIRG IRTENSITY

c.I, =
AUG

1.64
0.88
1,65
-1
1.64
€. 98
1.68
1.61
'a.oe
0.e9d
1.64
a,006
79.87
1.64
.
38.55
a.e9
9.09
1.46%
62.12
6.4
1.66
1.64
39.38
4.93
3.29

9.47

9.15
sSEP
2. a0
#. 80
2.00
1.78

10.46
1.76
9.e0
9.ae
9.90
1.78
1.76
1.76
g.eq
3.40
1.64
0.00
9.00
9.37
79,56
0,69
i.81
®,09

198.69
8. 08
1.68
1.76
¢, 08

128,41

22.29
¢.00

15.6@

06T
4.93
4.93
4.93
4.93
161,57
96,59
a.s8
6.82
3.38
141.89
16.99
3.29
6.78
5.12
3.43
3.34
$2.29
123.83
7.41
3.49
6.51

4.9%1

1.76
3.29
8@.96
3.4
5.93

42.86

50.69
5.085

28.983

URIT :

NOV
.39
&, 49
5.86
6. 75
&.78
8.4¢
8.38
8.43
.34
S BLAy
8.49
6.86
B.55
5.00
5.84
6.177
8.03
5.11
11.92
&.83
&.175
6.73
8. 42
6.85
7,22
7.92
3.37
.43
.49
6.87

7-.33

URLT :

HOV
8.39
8. 4@
5.96
6.75

"6.78
8.4@
8.38
8.43
8.34
8.41

' §.40
6.86
8.55
5.89
5.84
6. 77
$.03
5,11

11.92
6.83

6.75

6.73
§.42
6.85
7.22
7.82
3.37
8.43
g.40
6.87

am

DEC
32.469
37.86
35.98
35.98
37.85
37.86
36.21
36.21
35.98
36.00

-37.86
356.80
37.83
37.86
33.35
398.87
37.86
36.00
36,09
35.98
37.68
35.98
35.98
35.98
37.84
27.86
36.08
36.21
37.86
3689

36.33

nm

DEC
4465
52.33

 58.45
5045
52.23
52.33
5@.68
5Q.68

'58.45
58.47
52.33
50.47
52._380
52.33
45.55
42.96
52.33
59.47
58.47

'58.45

52.35
5045
5@.45
59.45
52.31
52.33
59.47
50.68
52,33
58,47

59.5%

TOTRAL

289.44
268.92
182.91
284.44
351.11
337.23
191.38
183.28
195.88
321,92
197.66
186.87

278,99

1797t
177.22
281.54
437,42
564,92
363.25
241.43
197.84
182.79
388. 91
456.18

338,71

193.71

29221

166.83
278.87
181,65

27714

TOTAL
346.36
321,22
239.84
341.38
495,217
392.86
748.19
239.79
252.69
378.73
254,47
243.52
335.79
234,75
229.99
253,73
494,34
61941
424 ¢6
798.@8
254.65
237.44
145 .71
512.83
387.71
258.79
259.37
523.49
338.50
232.08

332.80



CROPPING INTENSITY

1961
1962
1963
1964
1365
1966
1967
1968
1969
1978
‘1971
1972
19723
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990

AVG.

120 %

AN
73.81
64. 2@
64,29
64,20
61.20
64,20
64,20
64,29
64.20
64.2@

64.208

64.28
64,29

S64. 728

62.91
64.54
64,20
649.28
64,208

64.20 .

64.29
64,29
64,20
64,20
64.20
64,28
64.20
64.29
64- 20
64.28

b4 49

DRY SERSON UPLAND CROP

WET SEASON PRDDY

PLRENRIRL CROP

FEB
Tr.a4
70,96
70.96
19.96
60.98
70.96
70.96
7¢.96

7¢.96 .

70.96
70.96
79.96
70.96
78.96

63.97.

72.27
76.96
79.96
79.96
70.96
70.96
7%.96
18.%6
79.96
70.96
28,96
78.96
70.96
7896
78.96

70.46

HNR
54,72
46.19
54.96
54.88
63.58
44.56
64.14
62.83
64.14
64.14
64.14
65.33
64,34
as.27
63.64
54,18
52.99
43.13
64.14
65.33
64.14
55.55
64.14
54,00
§5.55
55.55
55,74
65.33
46,63
34.51

56.92

APR

20.
9
20.
§7
7.
17,
g.
9.
11
9.
9.
8.
9.
17.
la.
9
9.
6,
Q.
9
8.
9.
11
17.
15.
19.
20.

6.

7.
9

12.

1

.24

46

.13

64
63
5%
53

.95

62
51
28
32
52
21

.43

39
16
47

.21

27
38

.85

10
a7
82
94
13
95

-6l

58

MAY

WD W WL DWW e WSO A oD@

SbY
-9
.24
.89
.89

28

.11
.85
.65
67
.48
.43
.53
.48
.85
]
.96
.48
.24
.24
.85
.51
.9
.6
.45
.89
. 8%
.49
.59

.80

6808 ha
IZTER ha
1250 ha
JUN JuL
88.%93 1&6.78
77,37 i8.45
5.05  @.88
83.50 2B.58
5.52 3.37
74.31% 1.69
9.246 .73
.53 0.900
19.284 3.37
1.23 1.69
1.84 1.569
2.91 - 1.69
86.12 298.14
z.91 5.28
i.84 5,06
35.66  1.65
48.22 81.65
124.91 t456.23
18.75 BG@_57
22.49 1.8t
11977 3.37
5.26 1,60
4.87  1.98
148.36 74,86
25.31 53.12
ta. 74 1.69
21,13 .81
2.20 83.68
28.44 5.96
19.44 9.8
37.32 2@¢.69

CROPPING INTENSITY
£.1. = 8.2
nuG SEP GC3
1.67 8.80 3,93
.00 0.0 4.93
B.00 0. 08 4.93
@.60 1.78 4.93
1.64 1946 161.57
8.249 1.76  36.59
1.65 8.80 4.88
0,00 9.080 6.82
1.64 9.0 3.38
?.09 1.78 141.89
1.68 L.76 16.90
.61 1.76 3.29
9.00 9. 09 5.78
9.08 3.4 - 5,12
1,64 1.61 3.43
9.90 8.00 3.39
79.87 9,08 52.2@
1.64 9.37 123.83
37.71 79.5¢6 1.41%
38.55 9.080 3.49
8.00 1.81 6.51
9.06 .09 4.91
1.69 198.69 i.76
62. 52 a.09 3.2
9.90 i.68 88.9¢
1.66 1.76 3. 48
1.64 @.0e 4.93
39.38 128.41 492.86
4.93 22.27 50.49
3.29 6.¢9 5.85
2.47 15.608 28.83

UHIL

F

O‘WOJQQ-GO'WOOQ‘»%WO‘U'U‘WO‘OOCOW&?BWOC‘U‘wm

1

oy

.39
L3
i)
.74
.18
.40
38
.43
.34
41
ag
86
.55
.89
.44
77
.83
11
.92

Y ]
.13
.42
85
.22
.82
37
.43
.49
.87

.33

iR

DEC

56.
66 .
64.
6.
66
66
65,
45.
64.
64 .
o6 .
64,
56,
66 .
57,
65
66.
b4,
64,
44,
66,
54
61,
6.
66,
66
64.
85.
66 .
64,

54

64.

ob
80
¢2
s
8a
20
15
15
42
@4
30
94
T
80
16

8D
94
94
92
82
92
92
32
78
34
P4
t5
15
94

18

101AL

103,
393.
296
198.
459.
146,
364,
296.

3e9

435,

311

308,
392.
289.
282,
385,
551,
673,
176.
354,

311

292.
592.
569,
d44q.
327.
316
580.
382
287.

388,

51
18
14
a3
&e
a9
3e
. A9
53
.21
18
51
T9
16
92
26
89
86
T4
.45
18
52
a8
71
87
53
14
$3
35

45



FIGURE G-1

IRRIGABLE AREA BY RESERVOIR NORHAt WATER LEVEL
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IRRIGABLE 4REA

20,000

10,000

_i_

—1

L _! ¥ ‘
135 136 137 138 138 14¢ 141 © 142 143
RESERYOIR KW L. {BL. m)

RESERVOIR N._W.L. (EL. &) 141.6 141.@ 148.5 146.0 139.5 139.8 138.5 138.9@ 137.5
RESERVOIR AREA km2 58.29¢ é3.22 48.25 43,27 39.84 34.84 29.54 24.24 Z1.83
RESERVOIR TOTAL CAPACITY MCM  216.46 189.85 163,24 136.63 117.19 97.58 82.81 68.04 58.33
RESERVOIR EFFECT, CAPACITY HCH 204.90 177.38 150.78 124,17 104.63 85.11 786.34 55.57 45.86

TRRIGATI0R AREA {175 PROBABILITY)

CROPPING IKTEHSITY 1iex ha 62,200 64,000 60,600 51,19@ 44,409 37,500 32,208 246,988 22,5494
CROPPIRG IKTENSITY 115X ha - 53,100 54,709 47,880 49,3090 34,080 28,300 24,300 28,100 14,700
CROPPING IMTENSITY 12@X ha 46,499 45,699 3%7,4@9 37,809 27,860 22,7e@ 19,500 16,0806 13,200

FRRIGATION DEARAD {1/5 PROBABILITYY
CROPPING IRTENSITY 118X MCM  214.37 220.49 208.94 176,648 153,92 1306.48 112.48 94,48 79,54
CROPPING IMTENSITY 115% MCH 213.16 219.49 192,20 162.53 137.61 115.06 99.249 82.63 69.18
CROPPIHG INTENSITY 120Z KCH 212.6t 209.80 181 .98 151.21 128.63 185.61 9I1.16 62.72
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: Consisting of dam body and spillway costs
: Compensation costs for land aud houses are estimated based on the following unit cost:
10,000 Baht/rai ‘
12, (00 Baht/household

G-11

TABLE G-5 DAM AND COMPENSATION COSTS BY RESERVOIR WATER LEVEL
case-1 : Overflow Depth of Spillway h = 1.6m
7 TNormal {High |Dam Wet season Submerged Area 2/ Cost T
Yater |Water {Crest |Reservoir| Irrigation | Paddy House— | Const. | Compen. | Total T
(ase | Level Level - |Elev.. |Capacity |Area 1/ Field _ tHold |Cost 3/|Cost 4/| Cost | Baht/ha
L) [Ew) | (FLw) | (MOM) (1) tha) | (ha) (No.} | (M.B) | (M.B) |(2) M4.B)] (2}/(1) |
-1 | 137.0 | 138.5 | 140.5 48,62 13,200 | 1,380 1 100 | 231 871 318 | 24.091
T2 | 137,64 139.0 141.0 ' 58.33 16,700 1 1,550 143 | - 237 99 ¢ - 336 | 20,120
ij;gw_ru138.0 139.5 ] 141.% 68.04 20,100 1,760 230 225 113 338 | 16,816 |
14§ 138.5 | 140.0 | 142.0 82.81 24,300 1,930 | 325 224 126 349 | 14,362
15 139,01 140.5 142.51 97.58 28,300 2,160 355 209 139 348 | 12,297
-6 § 139.6 1 141.0, 143.0 i17.10 34,000 2,370 | 430 208 153 361 | 10.618
‘:1:___ 140.0 1 141.5 | 143.5 136.63 40, 300 2,600 470 209 168 3171 9,355
:jzﬁd_ 141.5 1 143.0 1 145.0 216. 47 53,100 3.220 751 205 210 415 | 7,815 |
Case-1T + Overflow Depth of Spillway h=2.0m
Normal [High |Dam Wet scason Submerged Area 2/ Cost
| Water |Water |Crest |Reservoir]Irrigation |Paddy House- | Const. | Compen.} Total
Case !Level !Level |Elev. |[Capacity |Area 1/ Field Hold {Cost | Cost 4/|Cost | Baht/ha
: {FL.m) [ (FL.m) | (FL.m) | (MCM) (1) (ha) (ha) (No.) | (M.B) (M.B) 1{2) M.B)| (2) /(1)
1I-1 137.01 139.0 ] 141.0 48,62 13,200 i,550 1431 218 99 318 | 24,091
11-2 137.5.¢ 139.5 | 141.5 68.33 16, 700 1,760 230 205 i13 318 | 19,042
iI-3 138.0 ! 140.0 { 142.0 £3.04 20,100 | 1,930 325 203 125 328 | 16,318
ii-4 138.5 1 140.5 | 142.5 82.81 24,300 2. 160 356 184 139 323 | 13,292 |
Ii-5 133.0 | 141.0 | 143.0 97.58 28,300 | 2,370 430 174 153 3271 11,555
1i-6 139.5 1 141.5 1 143.5 117.10 34,000 2,600 470 171 168 3391 9,971
117 1400 | 142.0 | 144.0 136.63 | 40,300 2,820 588 173 183 356 | 8,834
11-8 141.0 | 143.0 1 145.0 189. 85 b4, 7060 3.220 751 164 210 374 | 6,837
Case-111 Overflow Depth of Spillway h = 2.5 m
Normal |High |Dam Wet season pubmerged Area 2/ Cost B
Water [Water |Crest ! Reservair|lcrigation |Paddy House- | Const. | Compen. | Total
Level |level [Elev. |Capacity {Area 1/ Field Hold !Cost | Cost 4/|Cost_ | Babt/ha
(FL.w) | (Fl.m | (EL.m} | (MCH) (1) (ha) (ha)  § (No.) | (M.B) (M.B) |(2) M.BY| (20 /(1)
~137.0 | 139.5 1 141.5 48.62 13,200 1,760 2301 189 113 3021 22,879
137.5 | 140.01 i42.0 58.331 16,700 1,930 328 180 ¢ 125 305 | 18,263
138.0 | 140.5 1 142.5 68. 04 20,100 2,160 359 162 139 301 | 14,975
138.5 | 141,06} 143.0| 82.81 24,300 2,370 430 152 153 305 ¢ 12,561
1 139.0 | 141.5 | 143.5 97.58 | - 28,300 2,600 470 144 i68 312 | 11,020
1°139.5 | 142.0 | 144.0 117.10 34,000 2,820 h8g | 138 183 3211 9,441
.140.0 | 142,51 144.5 | 136.63 44, 300 3,050 630 441 199 331 8,511
'140.5 143.0] 145.0 163. 24 47,800 3,220 151 154 210 364 | 7,615
: Irrigation area with cropping intensity of 115 % _
: Paddy field and houses to be submerged by high water level (see Figure 5-1)
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TABLE G-6 PROJECT COST

With On~-Farm and Rural Dev.

(unit : '000 Baht)
L _ Item r/C L/C Total
1. Civil works
1.1 Preparatory Works 1,840 18,870 20,710
1.2 Dam Works 150,510 134,580 285,090
1.3 Pump Facilities 632,410 23,650 656,050
1.4 Canal Works 700,710 363,310 1,264,020
1.5 Resettlement Works 28,700 349,900 378,600
Sub-~Total - 1,514,170 1,090,310 2,604,480
2. On-Farm and Rural Developments
2.1 On-Farm ?acilities 307,150 218,390 525,540
2.2 Community Center 4,990 4,660 9,650
Sub-Total 312,140 223,050 535,190
3. Land Acquisition - 53,770 53,770
4. Engineering and Administration
4.1 Consulting Services 97,520 . 33,620 - 131,140
4,2 Administration’ 6,890 14,050 - 20,940
Sub-Total 104,410 47,670 152,080
5. 0 & M Equipment 38,440 5,770 44,210
- 6. Total (1 -5 1,969,160 1,420,570 3,389,730
7. Physical Contingencies (10%) 196, 920 142,050 338,970
8, Total (6 - 7)) 2,166,080 1,562,620 3,728,700
9. Price Escalation 783,710 542,290 1,326,000
10. Gfand Total
2,949 790 2,104,910 5,054,700

G-13
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Grand Total

(ABLE G-7 PUMP FACILITY COST
. — Unit Cosi (B) '
_bisoriplion Unit 0ty __FsC LoC Toial cost Fot nmot?; t Ba?o?;t Cost
~Tg. pump Faocillities T ; e
1. Right Bank
- Excavation ou.m 159,304 13 4 17 2,971 637 2,768
- Embankment cu.m 6,748 21 18 31 142 67 289
- Riprep cu. 8 23,789 125 298 413 2,974 6,851 9,825
- concrete Works cu ., 8,832 2,580 1,118 3,788 22,976 ¢.804 32,689
- pump Unit iB8Bmm unit i6 33,264,000 B 33,264,080 532,224 B 532,224
. House sq.m 698 4,088 6,080 18,9088 2,794 4,191 5, 985
_ gybstation & Transeformer L.s 12,939,868 12,938,988 12.938 8 12,938
. power Cable ke 1 268,280 289,280 288 ] 288
- Hiscollaneous Horks L.s 28,815 1,978 29,892
Jotsl 685,113 22,628 627,742
3.0verhesd.Profite.Tax 27,291 t.821 28,311
Grand Tetal $32,484 23,648 656,853
TABLE G-8 CANAL SYSTEM COST
. Unit Cosat (B) Amount ('BAD B)
Discription Unit gy £sC LsC __ Jola).Cest EsC_ __1sG Total Cost.
¢. Canal .
1. Hein Canal
- Stripping ou.,m 188,275 ia 3] t6 T.083 4,202 B, 2084
- Excavation - cu.m 495,517 i3 4 [N 5,273 1,622 .- 6,895
- Embarikmen} cu. 1,593, 437 21 12 31 .33, 462 15,834 49, 387
- prain Filter (U] 37,584 53 118 171 1,992 4,438 6,427
- Linig Coqc_rBiB cu.m 37.811 864 1.8586 i.920 31,978 39,484 T1.881
- Laterite cu.m 245,788 54 126 ign 13,288 38,958 44,226
- Sodding 5q9.M 464,708 9 22 22 ¢ 1D, 223 18,223
- Related Structure L.$ 13,945 15,969 29,915
- Hiscollsnecus Works L.S 5,348 6,121 tt, 487
Sub~-Total 112,267 128,549 240,315
2. tateral Canal . ) ) :
- Stripping cu.m 1,686,912 £8 ] 1] 16,0869 9,641 25,711
- Excavalion cuU.m 862,369 13 4 7 fr. 211 3,448 14,669
- Embankment - cu.m 3,077,179 21 10 31 64,621 38,772 95,393
- Brain Filter cu.m 72.353 53 118 171 3,836 8.538 12,372
~ Linig Concrete cU. i’ 65.841 864 1,856 1.929 . 56,195 668,683 124,878
- Laterite cu.m 537,298 54 126 189 34,489 80,287 114,696
- Sodding - 3G.0 922.158 B 22 22 2 20,287 29.287
‘- Related Struocture L.§ : 27.951 33,249 61,280
- fHiscellaneous HWorks L.8 18,715 12,745 23, 468
Sub-fotal 225,885 267,652 492,657
3. Pige Line
- Pipe Ling @2000«4 [} 4,000 83, 389 35,780 119,989 333,200 142, 804 476,980
Total 67h, 472 539.08) 1,299,473
4. Overhead,Profit,Tax 38,238 24,389 54,547
Grand Toial Tee.7i8 563,318 1,284,928
TABLE G-9 ON~FARM DEVELOPMENT COST
. Unit Cost {B}) Amount {'B98 B)
Discription Unit Gty E/C L-C Jotal Cost F-C 1.-C Total Cost
1. On-Ferw DRavelopment _ -
- Right Bank ha 34,080 8,644 6,146 14,788 293,896 298,964 502,860
2. tommenity Center place 57 83, 761 78,281 182,052 4,714 4,463 9,237
Fotal . 298,678 213,427 $12.897
3. Overhead,Profit,Tax 13,470 9,626 23,096
312,148 223,852 535,193

TABLE G-10 = LAND ACQUISITION COST
; ' giscri';it-ion Unit @'ty Unit Cost (B)Total Cost (' 000B)
. Jam
- Bollow Area - ha 16 47,100 754
B.Pump Facilities
- Pump Station ha 0,15 70,300 1
C. Camal =
-~ Main Canal ha 258 70,300 18,137
- L@teral Canal ha 400 70,300 34,441
~ Pipe Line ha 6 70,300 422
Sub-Total 53,008
Total 53,770
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TABLE G-11

PREPARATION WORKS

Unit Rate (Baht)

Amount (000 Baht)

Description Unit O ty F/C L/C F/C 1/C
1. Project Facility for Construction Supervision
Main Office s, kn 400 1,300 3,700 520 1,480
Staff Residence 54, km 500 1,500 4,500 750 2,250
Guest House sq. km 200 1,300 3,700 260 740
Fquipment Warehouse 5q. km 300 250 50 % 225
Farniture LS ' 400 400
Sub-total 1,600 5,095
2. Additional Survey and Investigation
2.1 Reservoir and Dam
a) Topographic Survey
- Dam axis and cross section ~ km 4.9 6, 200 30
- Temporary diversion channel km 3.1 5,200 19
alignment and cross section .
- Access road profile and cross km 3.0 5,200 13
section
- Bench mark survey km 5.0 4, 800 24
b) Geolegical Investigation
- Seismic survey for dam-site m 3,300 90 297
~ Drilling works :
. Lore drilling m 450 6,200 2,790
. Permeability test time 330 1, 400 462
. Standard penetration test time 270 1,800 486
- Test pit excavation place 30 1,800 54
- Soil laboratory test : L
. Physical test sample 30 13,900 417
. Mechanical test sample 30 13,900 417
- Rock test sample 5 13, 900 10
Sub-total 5,085
2.2 Pumping Station
a) Topographic Survey
- Plane survey ha 0.2 1,800 i
- Intake canal alignment and cross km 1.5 6, 200 9
section : _
- Pipeling alignment and cross section km 9.0 5, 600 45
b) Geological Investigation
- Core drilling m 30 6,200 186
Standard penctration test time 15 - 1,800 27
Sub-total 268
2.3 Canal Systems
a) Topographic Survey
- Strip topographic survey R :
. Main canal km 67.5. 18,200 1,229
. lateral /sub-lateral canal km 229.2 18, 209 4,171
b) Geological Investigation _
- Corn penetration test place 300 300 90
~ Soil laboratory test place 60 5,000 300
Sub-tetal 5, 790

G-16

Total ”

2,000
3,000
1,008
300
400
6. 700

30
19

19

24

297

2,799
- 462
486
54

417
417
70
5,085

186
27
268

1,229

4,171

.90
300
5,790



3.

Unit Rate (Baht)

Amount. {000 Baht)

Description Unit @ ty F/G L/C F/C 1/C  Total

9.4 Reservoir Area Survey
- Present land use fi~m 1.0 50, 000 50 50
- Population and household m-m 0.7 50, 000 35 35
- Land holding and ownership m-m 0.7 50, 000 35 35
- Public facility tn-m 0.7 50, 000 35 35
Sub-total 155 185

9.5 Miscellaneous (10%)
Total

Overhead, Profit and Tax
Grand Total

G-17

161 1,633 1,800

1,766 18,031 19,797

79 840 919
1.845 18.871 20,716



Additional Survey and Investigation (Plan B-1]

The following additional survey and investigatlon are proposed
to be undertaken during the stage of detailed deszgn,

1) Reservoir and Dam

Topographic Survey

(1) Dam axis and cross section 4.9 knm
{(2) Temporary diversion channel alignment and : 3.1 km
cross section '
(3) Access road profile and cross section : 3.0 km
(4) Bench mark survey ' : 5.0 km
Geclogical Investigation
(1) Seismic survey for dam-site
- along service spillway D900 m
- along dam-axis : 2,000 m
- on flood plane ' : 400 m
Total _ 3,300 m
" (2) Core drilling works _
- on service spillway, 15 m x 2 : 30
0 mxb : 180 m
- on dam-axis, 15 mx 4 - : 60 m
I mx 6 : 180 m
Total 450 m
- Permeability test . “: 270 nos.
Gravity test : 270 nos
Packer test . ' B 64 nos
~ Standard penetration test’
(3) Embankment materials
- Test pit excavation : 30 nos.
- Soil laboratory tests )
Physical test : .30 nos.
Mechanical test ' : 30 nos.
- Rock test for riprap : 5 nos.

(Specific gravity, water absorption,
abrasion tests)

G-18



2) Pumping Station

Topographic Survéy

() Topographic survey_of punping site
(2) Intake canal alignment and cross section
(3) Pipeline alignment and cross section

Geological Investigation

(1) Core drilling
(2) Standard penetration test

3) Canal Systems.

Topographic Survey

0.2 hd
1.5 km
9.0 km

30 m
15 time

Topographic_survgy_of;the proposed alignment of main, lateral and
sub-lateral irrigation canals should be carried out, and their total

length is as follows;
(1) strip topographic ‘survey
~ Main canal

- Lateral/Sub-lateral canal

Geplogical Iavestigation

(1) Cone penetration test
{2) Laboratory test

4} Reservoir Area Survey

67.5 km

1 229.2 km

300 pla.
60 pla.

The D-28 reservoir area survey on the following items should be
conducted to meet the requirement of compensation subjects by the
construction of the dam, of which compensation water level is EL.

'140.0 m above mean sea level.

(1) Present Land use

(2) Population and household

(3) Land holding and ownership

(4) Public facilities as roads, electric line,
temples, etc.

~G-19

: 4,327 ha
: 4,327 ha
: 4,327 ha
: 4,327 ha
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TABLE G-13 GPERATION AND MAINTENANCE COST

Annual Cost

Description (' 060 Baht)
-Salary and Wage © 10,404
- Administration and General Expenditure 1,561
- Pump Operation Cost _ 17,048
~ Fquipment Repair & Maintenance Cost 4,421
- Fuel Cost 815
-~ Office Maintenance Cost 380
- Total 34,689

1. Salary and Wage

: No. of . Total
Position Staff Rate _ Cost
: ' {Baht/year} . { 000 Baht)
1.1 Project Office .
~ Project Manager 1 180G, 000 18¢
Administration Branch
- Administration 1 §4,000 84
-~ Accounting i 12,000 12
- Material 1 60,000 ]
- Security and Labour 4 36,000 144
Sub-total 7 360
Enginnering Branch :
- Budget Planning i 84,000 84
- Pre-Survey 1 60, 000 60
- Design 3 60,000 180
Sub-total 5. 324
Water Management Branch
- Water Distribution Management 2 84,000 168
- Irrigation 2 &4, 000 168
Sub-total - 4 336
Mechanical Branch
- VYehicles 5 72,000 360
- 0 & M Machinary 2 72,000 144
- Communication 2 50,000 120
Sub-total 9 : 624
1.2 Section Office ( Five Offices ) :
- Chief 5 84,000 420
- Administration 5 72,000 360
~ Operation
Irrigation Technician 10 60, 0600 600
Gate Tender ' b5 48, 000 3,120
Canal Tender 65 48, 000 3. 120
~ Reparing & Maintenance 20 48, 040 360
Sub-total = 170 ' 8,580
Tatal 10,404
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2. Administration and General Expenditure Cost

10, 404,008 Baht x 0.15

3. Pump Operation Cost
14,556 hr x 910 kw x 1.17 Baht/keh
Drainage pump in protected area (10%)
Sub-total '

4. Eguipment Repair and Maintenance Cost

44,211 Baht x 0.10

5. Fuel Cost

Heavy equipment
8.5 Baht/lit. x 20 lit./day x 200 days/year x b units
Truck : o

8.5 Baht/1it. x 20 lit./day x 200 days/year x 15 units

Vehicle _
9.0 Baht/lit. x 15 lit./day x 300 days/year x 2 units
Motor Bicycle and others (10 %)
Sub-total

6. Office Maintenance Cost
Building maintenance cost
6,700,000 x 4 % / year
Office Supplies
Sub-total

-22

{ 000 Baht)

1,561

15,498
1,550
17,048

4,421

204
510
31

80
875

268
112
380



TABLE G-14

i, Crop Production Value With Project

CROP PRODUCTION VALUE WITH/WITHOUT PROJECT

Fruit

G-23

Crop Yr. - Yield Farmgate VYalue Type-1 Type-11
_ (kg/ha) Price(B) (B) Value(B) Value(B)
Paddy w/0 1,250 4.2 5,250 171, 937, 500
1 1,688 4.2 7,090 232,184, 400 457,735, 320
) 2,125 4.2 8,925 292, 293, 150 457,735, 320
3 2,563 .2 10, 765 352, 540, 650 457,735, 320
4 3,000 4.2 12, 600 412, 650, 000 457,735, 320
R 3,438 4.2 14,440 472,896,900 457,735,320
Groundnuts 1 1,356 11.1 15, 865 54, 211, 388 68,704,635
2 1, 406 1.7 16, 450 58,210, 333 68, 704, 635
3 1.450 11.17 16, 965 97,969, 405 68,704,635
4 1, 500 11. 17 17..550 59, 968, 350 68,704, 635
A 1,863 117 . 18,287 62,487,021 68,704,635
Soybean 1 1, 150 1.9 3,085 10, 193, 370 11,079, 75¢
2 1,175 1.9 g, 283 10, 414, 965 11,079, 750
3. i, 2060 1.9 g, 480 10,636, 560 11,079, 150
4 1,225 7.9 9,678 10, 858, 158 11,079,750
N T 1,250 7.9 9,875 11,079,750 11,079,750
Watermelon |1 20, 000 0.9 18,000 6,426, 000 $,032,500
2 21,250 6.9 19,125 6,827,625 8,032, 800
3 22, 500 0.9 20, 250 7,229, 250 8,032,500
4 23, 750 0.9 - 21,315 1,630,875 8,032, 500
o 525,000 0.9 22,500 8,032,500 8,032,500
Chilli 1 14,125 1.0 98, 875 5,042,625 5,578,125
: : 2 14, 500 7.0 101, 500 ‘5,178, 500 5,878,125
3 14, 875 7.0 104,125 5, 310, 375 5 578,125
4 15, 250 7.0 108,759 5,444, 250 5 578,125
e 19,825 1.0 108,376 . 5,578,125 3,918,123
Vegetables w/¢ 6,875 1.1 48,813 7,468, 313
{String 1 7,378 7.1 52, 363 g, 011, 463 65,164, 688
" bean) 2 7,875 1.1 55,918 8,554,613 68,892,188
3 3,375 1.1 59, 463 9,097, 763 72,619,688
4 8,875 7.1 63,013 9, 640, 913 16, 347, 188
e I TS 9,378 .. 1.1 ....85,983 10,184,063 80,074,688
Fruit %/
{Mango} 1
‘ 2
3
4 375 .0 . 1, 500 1,875, 606 46, 875, 000
-9 2,188 4.0 8,752 10, 944, 000 46,875,000
6 3,128 4.0 12, 500 15,625,000 46, 875, 000
1 6, 250 4.0 25, 000 31, 250, 000 46,875, 000
5 5, 250 4.9 25, 000 31, 250, 000 46, 875, 000
9 6§, 250 4.0 25,000 31, 250, 000 46,815, 000
10 6, 250 4.9 25, 000 31, 250, 000 £6,875, 000
11 9,315 4.0 37, 500 46, 875, 000 46,875,000
2, Crop Production Yalue ¥ithout Project :
Crop . ¥Yr. Yield Farmgate Value B-1
(kg/ha) Price(B) (B) Value(B)
Paddy 1,250 4.2 5, 250 156, 586, 500
Cassava 13,125 0.6 7,815 1,504,125
Kenaf__ 1. 581 4.8 7, 58¢ T, 755, 7154
Vegetables 8,875 7.1 48,813 3,075, 188
3.0 14,025 3,337,950



TABLE G~15 PRODUCTION COST

1. Production Cost With Project

Type-1I :
Crop Area Cost/ha Total Cost
(ha) (B) (B)
Paddy 32,750 5,345 175,048,750
Groundnut 3,417 8,046 27,493,182
Soybean 1,122 6,390 . 7,169,580
Watermelon 357 13,255 4,732,035
Chilli 51 66,298 3,381,198
Vegetables 153 32,073 4,907,169
Frult 1,250 18,227 20,283,750
Erult-inv 8,458 10,572,500
TOTAL 39,100 7
Type-11 _ L
Crop Area Cost/ha Total Cost
) (ha) (B) (B)
Paddy 31,700 5,345 169,436,500
Groundnut 3,757 8,046 30,228,822
Soybean 1,122 8,390 7,169,580
Watermelon 357 13,255 4,732,035
Chilli 51 66,298 3,381,198
Vegetables 1,208 32,073 38,583,819
Fruit 1,250 . 16,227 20,283,750
TOTAL 39,440 '
2. Production Cost Without Project
Plan B-1
Crop Area Cost/ha Total Cost
(ha) (B) (B)
Paddy 29,826 3,605 107,522,730
Cassava 191 6,151 1,174,841
Kenaf N 1,022 6,145 6,280,190
Vegetables ' 83 30,996 1,952,748
Frult 238 10,140 2,413,320
TOTAL 31,340 T
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TABLE G-16 BENEFIT FROM CROP PRODUCTION (ECONOMIC)

1. Without Projéct - Plan B-1 -

Crop - Planted Area Production Production - HNet lucome
(ha) Value (Baht) Cost (Baht) (Baht)
Paddy 29, 826 166, 5886, 500 107 522,730 49,063, 710
(Cassava 191 1,504,125 1,174, 841 328, 284
Kenaf 1,022 7,755, 154 6,280,190 1,475, 564
Vegetables . 63 3,075, 188 1,852, 748 1,122, 440
Fruit : 238 3, 331, 950 2,413,320 924,630
o Fallow 4,581 O] R )

" Total . 35,921 172, 259, 516 119 343,829 92,915, 687

2, With Project - Type I

~Crop Pianted Area Production Production Net Income

{ha) _ Value :(Baht) Cost {Baht) {Baht)

Paddy 32, 750 472, 896, 900 175, 048, 750 297, 848, 150
Groundnut ' 3,411 62, 487, 021 27,493, 182 34,993, 839
Soybean 1,122 11,079,750 1,169, 580 3, 810,170
‘Katermelon 357 8, 032, 500 4,782,085 3,300, 465
Chilli 51 5,578,125 3,381,198 2,198, 921
Vegetables . - 158 10, 184,063 4,907, 169 5,276, 894
o Brwit o 1,250 10,940,000 20,283,750 . ~9,343,750
Total 39,100 581,198,358 243,015, 664 338, 182, 694

2. With Project - Type~ll

Crop " Planted Area Production Production Net Income
' (ha) Value (Baht) Cost (Baht) {Baht)

Paddy 31,700 457, 735, 320 169, 436, 500 288, 298, 820
Groundnut - 3,781 68, 704, 635 30,228,822 38, 475, 813
Soybean - 1,122 11,079,750 - 17,1689, 580 3,910,170
Katermelon : 351 g,032, 500 4,732,035 3, 300, 465
Chilli - 51 5,578,125 3,381,198 2,196, 921
Yegetables 1,203 80, 074, 683 38,583,819 41, 490, 869
Bt 1,250 46,875,000 20,283,750 26,591,250
Total 39, 440 678, 080,017 273,815, 704 404, 264, 313
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TABLE G-17 INCREMENTAL BENEFIT

1,000 Baht

Unit:
~ Year Crop Fishery Other Minus Incremental
B Benefits Benefits Benefits Benefits Benefits
i - 36,394 23, 784 4, 481 918 63, 741
2 9%, 062 28, 880 4,759 918 127,783
3 158, 382 33,91 5,037 918 196, 478
4 213, 942 33,971 5,393 918 252,394
5 287,085 33,977 5, 714 913 325, 858
6 307, 006 33, 917 5,928 918 . 3485, 993
1 826, 358 33,917 5 947 918 365,364
8 330, 684 33,977 %, 966 318 369, 111
9 . 333,813 33,911 6, 004 918 372,876
10 3317, 541 33, 971 6,220 418 378, 820
11 353, 166 33. 977 £, 220 918 - 392, 44%
TABLE G-18 PROJECT COST _
‘Unit: 1,000 Baht
_ Description F/C L/C Total
1. Civil Works 1,514,165 1,024,892 2,539,057
2. Land Acquisition 0 49, 468 49,468
3. Consulting Services © 97,526 33,622 131, 148
4. Administration : 6,888 14, 046 20, 934
5. 0&M Equipment 38, 444 5,652 44,096
6. On-farm Cost 312,140 196, 285 508, 426
o Toral (1-6) 1,969,163 1,823, 966. 3,283,129
8. Physical Contingencies a/ < 196, 915 132, 391 329, 3138
9. Physical Contingencies b/ 165, 702 112, 768 278,470
19. Grand Total with On-farm Cost 2,166,079 1,456,363 3,622, 442
11. Grand Total without On-farm Cost 1,822,725 1,240,448 3,063,174

Note: a/ with On-farm Cost b/ without On-farm Cost
TABLE G-19 DISBURSEMENT SCHEDULE OF PROJECT COST

1. Grand Total with On-farm Cost

nit: 1,000 Baht

Item 1st: year 2nd year  3rd year 4th year 5th year Total
(1985) (1996) - (1997) (1996). (1999)

F/C 21,456 25,000 417,101 122, 145 980,372 2,166,080
L 7.397 57,208 429,039 537,878 424,843 1,456,364
Total 28, 853 82,208 - 846,146 1,260,023 1,405,215 3,622,444
2, Grand Total without On-farm Cost : . ~
Item 1st year Znd- year 3rd year 4th year  5th year Total

(1995) {1996) (1997) (1996) (1999) —
F/C 21, 456 25,000 314,101 584, 803 877,365 1,822,725
LW 7,397 57,208 864,264 451,512 360,069 1,240,449
1,237,434 3,063,174

Total 28,853 82,208 678, 365

1,036, 315

TABLE G-20 OPERATION AND MAINTENANCE COST

Annuél Cost

Description (1000 Baht)

1. Salary and Wage 10, 404
2. Administration and General Expenditure 1, 561
3. Pump Opration Cost 13,487
4. Equipment Repair & Maintanance Cost 4,421
-5, Fuel Cost 875
6., 0ffice Maintenance Cost - 380
7. Total 31,108

G-26



TABLE G-21(1)  ESTIMATION OF RIRR (WITHOUT ON-FARM COST)
' Unit:1,000 B

“Year . Projeci Cost . Incremental  Return
_.__Capital _O/M Cost _Replace Cost Total Benefits
1 28, 853 28, 853 0 -28, 853
2 82, 208 82,208 0 -82, 208
3 §78, 365 6§78, 385 0 =678, 365
4 1,036,315 1,036, 315 0 1,036,315
-5 1,287,434 1,237, 434 0 -1,237,434
6 32, 984 32, 984 63, 741 30, 757
1 32, 984 32, 984 127,783 94, 799
8. 32,984 32, 984 146,478 163, 494
8 32, 984 32, 984 252, 394 219,410
10 32, 984 32, 984 325, 858 292, 874
i1 32,984 32, 984 345, 993 313,009
12 : 32, 984 32, 984 365, 364 332, 380
13 - 82,984 : S 82,984 369, 111 336, 127
14 32, 984 32, 984 372,876 389,862
15 32, 984 32, 984 376, 820 343, 836
16 - 32,984 32, 984 392, 445 359, 461
17" ' 32, 484 _ 32, 984 392, 445 359, 461
18 32,984 ' 32,984 © 392, 445 359, 461
18 82, 984 32, 984 392, 445 359, 461
20 32,984 32, 984 392, 445 359, 461
21 32, 984 32, 984 392, 445 359, 461
22 32,984 o 32, 984 392, 445 359, 461
23 32, 984 32, 984 392, 445 359, 461
24 32, 984 32, 984 392, 445 359, 461
25 32,984 32,984 392, 445 359, 461
26 32, 984 32, 984 392, 445 559, 461
21 32, 984 32, 984 392, 445 359, 461
28 : : 32, 984 37,984 392, 445 359, 461
29 32, 984 _ 32,984 392, 445 359, 451
30 32, 984 532, 224 565, 208 392, 445 -112, 763
31 32, 984 32, 984 392, 445 359, 461
32 82,984 32, 984 392, 445 359, 461
33 32, 984 37, 984 392, 445 359, 461
34 32, 984 32, 984 392, 445 359, 481
35 32,984 32, 984 392, 445 359, 481
36 32,984 32, 984 392, 445 359, 481
37 32, 984 32, 984 392, 445 . 359, 461
38 37, 984 ' 32, 984 392, 445 359, 461
39 - 32,984 32, 984 392, 445 359, 461
10 32,984 32,984 392, 445 359, 461
£1 32,984 32, 984 392, 445 359, 461
42 32, 984 32, 984 392, 445 359, 461
43 32,984 32, 484 392, 445 359, 461
44 ' 32, 984 32, 984 392, 445 359, 451
45 32, 984 32, 984 392, 445 359, 461
46 : 32, 984 32, 984 392, 445 359, 461
47 ' 32,984 82,984 392, 445 359, 451
Y 32,984 - 32,984 392, 445 359, 461
48 32,984 32,984 392, 445 359, 461
50 32,984 32,984 392, 445 359, 461
51 - 32, 984 - 32, 984 392, 445 350, 461
52 ‘ 32,984 32,984 382, 445 359, 461
53 32, 984 32,984 392, 445 359, 451
54 32,984 32, 984 392, 445 359, 461
82,984 82,984 392,445 359, 461
Total 3,063,174 1,649,200 532,224 5,244,598 18,494,218 13,749,620
‘ EiRR = 8.2%
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TABLE G-21(2)  ESTIMATION OF EIRR (WITH ON-FARM CoST)

] _Unit:1,000 B
Year Project Cost -~ incremental  Return
Capital  0/M Cost  Replace.Cost  Total Benefits ‘
| 28,853 _ 28,853 9 ~28,853
2 82, 208 82,208 0 -~82, 208
3 846, 146 - 846,145 : 0 846, 146
4 1,260,023 1,260,028 0 -1,260,023
5 1,408, 215 _ 1,405, 215 0 -1, 405,215
6 372,984 32,984 63, 741 30, 7517
1 -32,984 _ 32,984 121,783 94,799
8 32,984 32,984 1986, 478 163, 494
9 32,984 32, 984 252, 394 219,410
19 32, 084 32, 984 325,858 292,874
11 32, 984 32,984 345,993 . 313,009
12 32,984 32,984 365,364 332,380
13 32,984 37,984 369,111 386, 127
14 32,984 32,984 372,876 339,892
15 32,984 . 32,984 376,820 343, 836
16 32, 984 32, 984 392, 445 359, 461
117 32,984 32, 984 392, 445 359, 461
18 32, 984 32,984 392, 445 359, 451
19 . 32,984 32,984 392, 445 359, 461
20 32,984 032,984 392, 445 359, 451
21 32,984 S 32,984 - 392,445 359, 461
22 32, 984 32,984 392,445 - 359, 461
23 : 32,584 32,984 392, 445 359, 461
24 ' 3z, 984 32,984 392,445 - 359, {51
25 32,984 . 32,984 - 392,445 359, 461
26 32,984 32, 884 392, 445 359, 461
217 32,984 : 32,984 392, 445 359, 461
28 ) 32,984 32,984 392, 445 359, 461
29 32, 984 - 32,984 392, 445 359, 481
30 32,984 532,224 565, 208 392, 445 -172, 163
31 32,984 _ 32,984 392, 445  §59, 461
32 32, 984 32, 984 397, 445 359, 461
33 32,984 o 32,984 392, 445 359,461
34 32,984 32,984 392, 445 359, 481
35 : 32,984 32, 984 392, 445 359, 461
36 32,984 32,984 392, 44% 359, 461
31 32,4984 _ . 32,984 - 392, 445 359,461
38 32, 984 .32, 984 342,445 - 859,451
39 32,984 32,984 392, 445 359, 461
40 32, 984 32,984 392,445 359, 481
41 32, 884 32,084 392,445 359, 461
42 32,984 32,984 - 392,445 358, 461
43 : 37,984 32,984 392, 445 359, 461
44 32, 984 32,984 392, 445 359, 461
45 32,984 © 32, 984 392, 445 359, 481
6 32,984 32,984 © 392,445 359,461
47 32,984 32,984 392, 445 359, 461
48 : 32,984 : 82, 984 392, 445 . 359, 461
- 49 32,984 32,984 - . 392,445 359,451
50 32,984 : 32,984 392,445 . 359,461
51 32,984 32, 984 392, 445 - 859, 461
52 32,984 32, 984 392, 445 - 359, 461
53 32, 984 32,984 392,445 . 359, 461
54 32,984 32,984 - 392, 445 359, 461
85 32,984 32,984 393,445 359,461
Total 3,622,444 1,649,200 532,224 5,803,868 18,494,218 12, 680,350
- BIRR = 7.1%
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"{, AGRICULTURE
1.1 Agricultural Conditions

‘The Lam Pom Yal basin area has been settied and developed from lower
to - upper-~bagin by 1llegal immigrants into national forest, as shown in
Figure H-1. These farmers suffer from low productivity under rainfed
condition because -the water résource for agriculture 1s extremely
1im1ted; The external expansion of farmland through deforestation has
‘been carried out to'Incre&se agricultural production among the <farmers.
..This_ agricultural condition makes the basin a typical single crop paddy
area, and agricultural diversification is progressing little. Traditional
upland crops like cassava and kenaf are cultivated throughout the basin,
© but the planted area is limited.

:According to the agro-economic survey that sampled 71 farms, most
agricultural land lies under rainfed condition. Some dry season crops are
observed In 'areas where irrigation water is avallable, though this 1is
restricted to.small'areas. According to the latest data of the National
Statistics  Office (NSO), second-crop rice occupies 0.2 percent 'of the
total plantcd area. Land descfiptlon by source of water is as follows.

Table H-1 _ Land Description by Source of Water

_ {Unit: %)
L Farms: Cultivated Area _
Source of Water Highland Plains Lowland Highland Plains Lowland
Rainfed T 100.0 100.0  91.8 100.0  100.0 85.7
Pumping 1/ ' 0.0 0.0 4.2 0.0 0.0 10.1
Flooding (River) 0.0 0,0 4.2 0.0 0.0 4.3
Total -~ . ... . 100.0 _ 100.0 100.0 100.0 100.0 100.0

the;.i/ Pumping from natural canal
Data source: Agro-Economic Survey 6/1991

Figure'ﬁ~3 shows the planted areca for major crops In each area. The
_Lam Dom - Yai basin has been the‘produC1ng distriet for glutlnous vrice.
Hon4g1utinqus rice chgracteristically is for commerclal use'and glutinous
rice fdr'sélf—éonsumption. Increased production of the local improvement
Variety'KhoVDawk:Mali 105, which is non-glutinous with high marketabillty
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and better taste, will be required to increase income from rice selling.
This varlety of rice, cashew nut, mango and vegetables were selected as
recommended crops under the Seventh Development Plan of Ubon Ratchathani

province.

1.2 Farming Conditions of Upper, Middle and Lower Basin

The disproportion of fafming érops. represented by wet éeason paddy,
restricts agricultural development.in the basin. However the farming
characteristics are reflected by the natural and social condition of . the
upper, middle and lower basin in the Lam Dom Yai.

-Upper basin

Small scale farm management {s -dominated.,  Due to the natural
condiﬁions in the area, upland crop cnltlvation is the. popular currént
and the crop diversification is also accelerated. Partially, dry $eason
cultivation is_carried ottt As for the paddy rice cultlvation, high yield
varieties are diffused and shared the production of glutinous and non-

glutinous rices. -
-Middle basin

Medium  scale farm management 1is dbminated and én éﬁer&gé
agricultural management scale is the largest In the basin as a ' whole.
Most of farmers are engaged pdddy rice gultlvatioﬁ{ however, oUt':of 25
percent of farmers tends to diversified:fﬁrming t§gether with thegrupland
field cultivation. Cropping intensity of the 1mproved local varieties
(non-glutinous rice) is high as compared with the upper and lower basins
since non-glutinous rice has high marketability 7énd'-better taste.
Moreover, high rate of yield and input use as.Cdmpared with the ‘other
areas reflects the farm income level in the middie basin of the Lanm Dbm
Yai. ' '
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~Lower basin

A single crop cultivation of rice with the wmedium scale farm
management is breVailed. However, agricultural production 1Is generally
being made under the rainfed and poor soil conditions. Diffusion rate of
the high yield varleties is high, however, agricultural prdductivity in
the area 1s low, and production of glutinous rice which cultivates mainly
for ~the self—sdstenance is exceeded than the non-glutinous rice due to
poor natural conditions and low utilization of inputs.

Major farming index of the each basin is as follow;

Table H-2 . Summary of Farming Situation

I t e 'm Upper-Basin Middle-Basin Lower-Basin

- Paddy Production _

% of farm household 92.3 1006.0 100.0
% of total area _ 71.9 86.2 ' 96.8
Area per farm household(ha)} 3.4 4.9 4.5
-Upland Crops Production :
% of farm household . 69.2 25.0 0.0
% of total area : 20.4 5.8 0.0
Area per farm household(ha) 1.0 0.3 0.0
Main crops Malze,Cassava, Cassava
: Kenaf : Kenaf
-Planted Area for Paddy (%) 1/

-~ HYV. 2/ + 56.3 22.7 56.7
L1V 41.9 57.8 37.1
L.V ' 1.8 19.5 6.2
‘Non-glutinous rice . 46.5 57.8 44.2
Glutinous rice ' 53.5 42.2 55.8

~Tnput Utilization for Paddy _

Chemical Materials (Kg/ha) 127.5 145.6 111.9

L edo- (Baht/ha) 681.3 798.1 611.3
“Pesticide . {Baht/ha) 85.0 30.0 10.6

1/ ‘Upper-basin includes upland rice with 1.2 percent of planted area.
2/ HYV: High Yield Varieties LIV: Local Improvement

L V: Local Varieties
Data source: Agro-ecopnomic survey 1991.6
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1.3 Farmers' Consclousness

Figure 11-2 shows farmers' consciousness hased on. the results of an
agro-econoic survey. Water shortage Is the biggest problem for farmers
in  the whole basin. Insufficlent farmiand, crop diseases and lack of
funds are reported as other major problems. In the upper basin, farmers’
consciousness is dispersed among the problems, but in the wmiddle and
lower basin, farmers' consclousness concentrates on 'spécific problems.
The market condition of the middie and lower basin is better than that of
the upper basin, but lack of water, poor quality of soil and crop
discases have a bad effect on the farming. As uncultivated land lIs
exhausted, external expansion of farmland 1s difficult for farmers. This
is why insufficient farmland.is identified as & ptoblem among SOome
farmers. Most farmers of the agro-economic survey dominate the area
between 4.2 and 5.1 ha, the same as that In North-East Thalland. After
all, 'increasing land productivity - is in&ispensable to' promote

preservation of the environment.
1.4 Agricultural Preductivity

Present paddy productivity 1in the basin is extremely low, as
described in the main report. Especlally,'the vield in the upper and
lower basin has stagnated. The gross outpuf index for paddy in Table. H-3
shows same tendency as Lhe yield Index. Figure. H-4 maKes & comparison
between factor inputs and productivity. In the middle basin, much
enployment labor is used fhe same as that in the 'upper basin. In the
lower basin, factor productlivity ls extreﬁely low though inputs, except

employment, is on the same level as other baslins.

Table H-3 Gross Outpuf Index for Paddy

Unit Upper ___Middle Lover _ Whole Basin

Yield Kg/ral 185.00  219.00  167.00 ©200.00
Price of Product Baht/kg 3.42 3.59 3.55 3.52
Productlon Value Baht/rail 632.70 786,21 592.85 704.00

Gross Output Index 89,87 111.68 84,21 . 100.00

SOURCE:  Agro-Economic Survey 6/1991
National Statistics Office (NSO}
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1.5 Agricultural Diversification

The Seventh National Economic and Social Development Plan {1992-
1996) suggests an Inérease of crop yleld, improvement of quality, crop
diversification, production material support and price control as wmajor
methods  to improve agrlcultural income. Especlally, emphases are placed
on Increase of yleld and diversification. Increase of the yield of
traditional crops, such as rice, cassava, kenaf, ete., will help conirol
external expansion of farmland through deforestation without decreasing
pfoduction;

Table H-4 shows the present diverslfication level nmeasured by
productién value. The production value, eXxcept rice, cccupies only 5.95
percent of the total. As mentioned above, 69 percent of farmers in the
upper basin engaged In upland field cultivation. This diversified farming
promotes dispersing the source of income and effective utilization of
production resources. According to Flgure H-3, upland crops, fruits and
vegetables that are cultivated in the upper basin correspond te 23
percent of the total planted area. lieretofore, traditional crops such as
'cassava, kenaf dnd Jute adapting to extensive agriculture under rainfed
condition have been mostly introduced. In the middle and lower basin,
where falling behind thelr diversification requires irrigation water
supply in order 1o extend the cultivation of development crops such as
non-glutinous rice, legumes, fruits and.vegetable are recommended by the

Seventh Development Plan.

Table H-4 Crop Diversification Index

Unit Upper Middle Lower Whole Basin

Rice Production Kg 232,321.00 203,956.00 40,222.00 476,499.00
Price Baht/Kg . 3.42 3.59 3.55 3.52

Value Baht 794,537.82 732,202.04 142,788,10 1,8677,276.48

Maize Production Kg 10,000.00 10,000. 00
Price ~ Baht/Kg 1.30 1.30

Value Baht 13,000.00 ' 13,000.00

{To be continued on the next page)



Unlt Upper Middle Lower Whole Basiﬂ

Cassava Production Kg 122.00 44,00 166.00
(Dry) Price Baht/Kg 1.885 1.55 1.55
Value Baht 188.92 68.10 257.02

Kenaf Production Keg 21,474.00 21,474.00
Price Baht/Kg 4.12 4.12

Value Baht 88,472.88 88,472.88

Jute Production Kg 160.00 160.00
Price Baht/Kg 5.00 _ _ ' 5.00

Value Baht 800.00 ' 800.00
Ground Production Kg 467.00 467.00
nut  Price Baht/Kg 7.49 7.49
1/ Value Baht 3,497.83 3,497.83
Total Production Value 896,199.62 736,567.97 142,788.10 1,783,304.21
Diversification Index (%) 11,34 0.59 _ 0.00 5.95

Note: 1/ During Dry Scason
Diversification Index=Production Value Except Rice/Total Production Value
Source: Agro-Ecenomic Survey 6/1991

1.6 Faru Labor Force

“Farming practices in thé basin which is mainly carried out by family
labor shows striking seasonal fluctuation due to rice cropping on rain
fed fields in the wet season. Presently, out of 72 pérceht of annual
human labor requlrement is spenf on planting from June untll July'_ahd
harvesting from November until December. (Upper basin:71 pércent Middie
basin:71 percent Lower basin 76 percent) Especially, the middle basin
has high labor requirement on July and more than 80 percent of the
economically active population is spent. In the upper basin more than 10
percent of 1t Is generally all the year round. Monthly 'femily labor
balance by all crops 1s shown in Figure H-5.



1.7 Livestdék and Inland Fishery

The number of livestock is shown in Table H-5. Livestock products in
“the basin are for family consumption or shipped to the local market.
Bhffaloesi aré’raised'for cuitivation labor, which 1s indispensable for
plowing and land preparation. Poultry is a staple 1tem for sclf
consumption and as an income source for farmers. The current feeding
amount of swine is small because the ralsing conditions are harsh. Among
farmers, the custom of feeding swine 1is comparatively low. - The
aéricultural extension office recommended that_ farmers carry -out
diversified feeding of 1arge?.and small-scale stock. However, ordinary
farmers can't respond easlly to llvestock promotion plans, because 1t
requires - a large amount of funds, and there has been a great deal of

diSease'among:the'animals.

Table H-5 Number of Livestock (1990)

Amphoe ‘ Buffalo Cattle Swine Ducks Chicken Geese

¥arin Chamrap 15,500 4,326 3,586 38,660 84,795 349
Det Udom 50,117 - 9,083 9,663 50,062 222,128 507
Phibum Mungsahan 5,514 1,471 782 11,354 34,558 84
Na Chaluai 9,915 2,379 1,214 17,720 34,389 -
Xam Yun 14,884 3,381 6,912 11,046 39,094 345
King A. Samrong 3,637 557 601 4,225 13,584 -
Kantharalak 19,637 2,243 3,871 - - -
Total 119,204 23,440 26,629 133,067 428,578 1,285

Data source: Department of Livestock

The north-east reglon farmers have traditionally obtained fish from
their paddy fields. The fish move with the floodwater in the wet season
and, when the water level recedes, they are trapped in the paddy field
and caught by farmers for self-consumption and sale to local markets.
_Fresh water fish are not only a staple proteln but also an income source
for ’farmers. Fish culture on the self?consumption level is popular with
farmers in the basin in addition to that shown in Table H-6 . The Seventh
National Econcmic and Social Development Plan emphasizes inland fisheries

development on natural water resocurces.
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Table H-6  The Conditlon of Inland Flshery (1989)

Amphoe Number of farmers(persons) *’Area'(ha)

~ Pond _Paddy field Total . Pond Paddy fleld Total
Warin Chamrap 116 3 119 18.0 30.0 48.0
Det Udom 142 3 145 21.3 0.6  21.9
Phibum Mungsshan 165 17 182 18.5 5.0 23.5
‘Na Chalual g 12 21 2.0 2.1 4.1
Nam Yun 9 5 14 1.6 1.4. 3.0
King A. Samrong 13 2 15 1.1 0.2 1.3
Kentharalak 1/ - - - - - -
Total/Average 454 . 42 496 62,5 89,3 101.8
Amphoe Production (ton) . _Yield (Keg/ha) =
Warin Chamrap  73.97  8.76 81.73 4,053.9 292.0 4,345.9
pet Udom 35.70 0.08 35.78 1,676.1  133.3 1,809.4
Phibum Mungsahan 45.23  4.00 49.23 2,444.9  800.0 3,244.9
Na Chaluai 1.07 0.54  1.61 535.0 257.1  792:.1
Nam Yun 1.92  0.53  2.45 1,200.0 378.6 1,578.6
King A.Samrong  1.47  0.03  1.50 1,335.4 150.0 1,486.4

Kantharalak 1/ - - - - - =
Total/Average 158.36 13.94 172.30 1,874. 4 335.2 2, 20915

Note; 1/ Inland fishery in Kantharalak 1s at self-supply. level
No statistical data.
Data source; Statistic personal 1989
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Figure H-1 Farm Household Settlement
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Figure H-3  Planied Area for Major Crops
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Figure H-4
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I1. AGRO-ECONOMY
2.1 Soclo-Fconomlc Conditions In the Basin
2.1.1 Socio-Economic Toatures

The Lam Dom Yai basin is.located in the soﬁ:thern part of the
Northeast Region of Thailand and occupies the méjority of the southwest
ifn Ubon Ratchathani Province and a part of the southcast In Si° Sa Ket
Province._cross Provincial Product (1988) at constant 19?2;pf1ces.0f the
provinces related to the basin is as follows;

Uhon Ratchathani . 5,661.0 miliion Baht ( 8,545 Baht per caplta)
Si Sa Ket : 3,566.3 milllon Baht ( 6,626 Baht per caplta)
GhP 512.5 billion Baht (27,179 Baht per capita)

GDP in the related proﬁinces is only one percent and its per capita

ig also combaratlvely low as about one third In the Whole Kingdom.
Furthermore, due to the economy in the provinces related tc_ the
basin 1is based on agriculture, the agricultural sector dominates within

GPP(1988) and GPP(1988) at constant 1972 prices, as follows;

Ubon Ratchathani  : 1,568.3 million Baht (30% of the GPP)

51 Sa Ket v 1,400.9 willion Baht {35% of the GPP)

Ghp & : 86,600.0 million Baht (16% of the GDP)

Major crops produced in the basin are rice(glutious and. non-
- glutlinous), cassava, Kkenaf, malze and groundnut. As fruit tree crops,
wango and cashew nuis are malnly grown. However, tihe productivity of
these crops remains extremely low because of rainfed. Besides, the agro-

industry is also undeveloped.

Ubon Ratchathani Province is one of the big production areas of rice
and its productlon amounts for 4.3 percent of the Whole Kingdom. This
production  is considered to be high among rice production Provinces.
Cassava, kenaf and jute are the most important cfoﬁs in the Northeast
Region. Annual production of these crops In the province accounts for 1.4
parcent, 11.5 percent respectively of the Whole Kingdom. Also maize 1s an
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important crops of Thailand, but the production In the province is only
0.3 percent _of the country. Annual production of groundnuts in the
province 1Is 1.7 percent of the national production. The tree crops
productions, as cashew nuts and mango, In the province (mainly grown in
the basin) are a little.

Adminjstrative division of the basin consists of six Amphoes
(District) with 50 Tambons (Sub-District) in Ubon Ratchathani Province
and one Amphoe with 8 Tambons in Si Sa Ket Province, as shown in Table H
~-T. According to the data and information of National Statistical office
and Ministry of Interior, population of the basin is estimated at Aabout
395,000 with 69,000 households. The average size of family is 5.7 persons
and the density is 91.7 persons per square kilometer. Farm households
occupy &81.3 percent of the total households. Annual growth rate of
population 1s less than 2 percent.

Concerning the -rural development, the Natlomnal = Economic Social
Development Board (NESDB) prepares the data base on development level in
order to establish the order of development priority for rural village in
the Whole Kingdom. Viewing this data base, the level in the basin arcas
is low stage compared with that of the Northeaét. {(Refer to Table H-8)

.2.2 Agro-Economic Condition
2.2.1 Land Ownership

| “The majOrity of the land within the basin is covered by the national
reserved  forest as described in Annex C. Land Use. The conslderable
forest has been chahged to farmland by 1llegal reclamation.. From these
'circumsténces, land registration on the existing land ownership is not
arranged except for the urban and its surrounding areas and the area of

land reform project.

_ As the results of the farm survey (71 sample farmers) in the basin,
land ownership conditions in the basin are presumed that a difference of
these 'conditions ‘would be very few over the overall basin. Hence the
flgures are considered as actual land ownership. Because the farms In the
basin are considered as small size, In this survey, [farm slze |is
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classified Into 3 ranks; small(0.04-8.2ha), middle(3.2-6.4ha) and
large(6.4ha and over). But it found the maximum size is 12ha. According
to the results of the analysls for surVéy on farms, most the farmers are

small-scale farmer and owned'land.

Land ownérship conditions in the basin are shown in Table H-9 ang

can be summarized as follows;
{1} Upper basin

This ares is a newest settlement area in the basin. At pfesent. the
land reform project is belng conducted in the right hank area of.fhe Dom
Yai River. Swall-scale farmers, less ihan §.4ha, account for 85 percent
and 1ts average land holding Is 4.67ha. ' '

{2} Middle basin

About 80 percent of farmers have the 1and less than 6.4ha and the
average land holding 1s 5.71ha. This area i1s developed in comparatively
early time _aﬁd Tambon Muang Det, Amphoe Det Udom as a collecting and
Shipplng center of farm products Is located In the center of the basin._

{3) Lower basin

The land with sandy soll, as poor soil conditions, stretches for the
basin. Following the niddle basin area, farmers are settled into this
area, Most the farmers have a férmland bétweeh 3.2ha andrs.Sha. Average
land holding is 4.65ha.

Regarding the status of land holding, the 1and of most the farmers
in the basin is owned land. It founds that some farmers perform thelr
farming to combine rented land with owned land. :

Land certificate conditions in the basin_by ﬁhe results of farm

survey are tabulated in Table H-10, aﬁd the land with title deed is only

3.7 percent,
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Table H-9 Land Tenure by Average in the Basin

(Unit: ral)
Upper-Basin Middle-Basin Lower-Basin
Item Ro.of Plot Areca No.of Plot Area Ro.of Plot Area
Owned Land o 2.8 25.79 2.7 31.72 2.9 28.97
(4.13 ha) (5.08 ha) (4.68 ha)
Rented Land _ o
Additlonal Rent - - - - - -
Rented Only - - 0.10 - - - -
{0.02 ha)
Other farms glven to 0.5 2.92 - 3.52 - -
operate free {0.47 ha) {0.56 ha)
Other. Land
Co-op. Land - - ~ - - -
Resettle. Land - - - . - -
Public Land : - S - .41 0.1 -
' (0.07 ha)
Reserved Forest - 0.38 - - - 0.09
(0.06 ha) (0.01 ha)
Others ' - - - - - -
Total Area 3.4 29.20 3.3 35.65 3.0 29.06
| ' (4.67 ha) (5.71 ha) (4.65 ha)

Data source: Farm household econcmic survey

Table H¥10 Land Certificate for Arable Land(Owned Land) in the Basin

Type of Land o S {(Unit: %)
Title Document Upper-Basin Middlie-Basin Lower-Basin  Total Area

Title Deed . 2.7 2.8 11.2 3.7
Nor Sor 3 Kor 2.0 26.9 48.4 18.5
Nor Sor 3. _ 36.3 42.0 27.1 38.8
Nor Sor 2 {ALRO) i2.8 0.0 0.0 6.3
Sor Kor 1 0.0 3.3 0.0 0.1
Phor Bor Thor 6 33.3 6.9 0.0 21.6
Sor Thor Ko 8.6 0.0 0.0 4.2
No Certificate 4.3 8.1 13.3 6.8

Total 100.0 100.0 100.0 100.0

Data source: Farm household economic survey'

Note: Title Document;
Title Deed ¢ who possesses a complete land right ceriiflcate.
Nor Sor 3 Kor: who has land right capable of deallng with.

H-17



(whose 1and has already been surveyed)

Nor Sor 3 : who has & land right capable of.dealing with.
(whose land has only been confirmed in aerophoto)

Nor Sor 2(ALRO): who has a land right by land reform, but only
cultivation and dwclling rights incapable of
dealing with. '
{whose land is located In the place where land
reform has been executed)

Sor Kor 1 1 Who 1s able to have only cultlvation and dwelling
Iights_incapable of dealing with.
{(who 1s obtainable when it is 10 to 15 years after
{liegal instruction, and the good second gencration
only is able to apply for Nor Sor 3 In his genera-
tion) _ _ ' o

Phor Bor Thor 6: who has only cultivation and dwelling rights
Incapable of dealing with, :

Sor Thor Ko : who has only cultivation and dwelling rights
incapable of dealing with.

No Certificate : who is an illegal farmer

2.2.2 Valuable Cost and_Income of Products

Main farm products produced in the basin are paddy rice(glﬁtindus
and non-glutlnous), cassava, kenaf, maize, groundnuts, ete. Mango and

cashew nuts as tree crops are mainly grown.

Recently, the price of farm Inputs Is a marked rise (annual rate 5
percent), but an Increase of fertilizer and pesticides use {s found
through a rise In farm products’ prices (annual rate 4.2 percent).
However, the use of farm {nputs Is generally low in the basin. Farming in
the basin shows the low agricultural productivity through  these
circumstances combined with severe natural conditloﬁs such as water
shortage and sandy soil. In fact, these.cifcumstances are reflected to

farm income.

Valuable cost and income of majér farm products are estimated based
on the data and information of OAE, DOAE and farm survey, as shown in
Table H-11. ' '

As mentioned above, the low ptoductivity'of fafming in the basin

appears at the yleld of crops. In particular the yleld of paddy rice is
extremely low compared with that of the national level (312 kg/rai=1,950
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kg/ha). Production COst {inputs) is also lower than that of the natlonal
level (5,705 Baht/ral=35,656 Baht/ha}. Deficit in net income includes the
human labor cost (non-cash}, i.e., its production is materifallzed by man

power,
Table H-11  Valuable Cost and Incoﬁe of Products
Yield Farmgate Gross Variabie Fixed Net
Crop Price Income Cost #1  Cost »2 Income
(kg/ha)  (B/kg) (Baht) {Baht) {Baht) {Baht)
‘Annual Crop: -
Paddy 1,250 3.2 4,000 3,694 713 - 407
Cassava 13,125 0.6 7,875 6,799 776 300
Kenaf = 1,581 4.8 7.511 6,752 731 28
Maize 2,900 i.3 3,770 2,783 975 12
Groundnuts 1,306 7.1 9,314 8,770 648 ~ 104
Perennial Crop
Mango 4,675 3.0 14,025 12,851 T42 432

Cashew nuts 881 13.0 11,444 6,452 2,244 2,748

Data source: Farm household economic survey, OAE and DOAE
Note: =1 ... Variable cost: Input materials and labor costs, etc.
#2 ... Fixed cost : Tax and interest, etc.

2.2.3 Farmers' Income and Poveriy Distribution
(1) Farmers' Income

Farm household economic survey in the basin has been carried out.
The sample farmers (71 farms) surveyed were selected at random in the
villages and classified into three areas of the basin such as upper,

middle and lower. The average income of each area is shown in Table H-12.

Viewing the results of farm household economic survey, a large
number'of'farmers in the basin are under difficult conditions to maintain
.a  living only farm income as described in the‘preceding par&gr&ph. The
.1ncome ‘of off-farm employment is illustrated in Fig. H-6. A disposable
."inéoﬁe' per caﬁita ih the basin ranges fron 2,700 Baht to 4,700 Baht as
considerably low by reflect the low farm Income. In living expenses, the
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Engel’'s coefficlient indicates; 61.68% 1in the'upper'area. S0.16% in the
mlddie area, and 50.31% In the lower area. Propensity to consume in the
tiving expenses shows: 175% in the upper arca, 109% in the middle area,

and 165% In the lower area,

Table H-12  Average Farmers‘ Income in the Basin
(Unit: Baht)

Item Upper-Basin Middle-Basin - Lower-Basin

Cropping Area 26.58 ral 32.73 rai 28.13 rail
(4.25 ha) (5.24 ha) (4.50 ha)

Farm Income 29,628 33,911 17,939

¥on Farm Income 2,500 8,672 - 8,538

Gross Income 32,128 42,583 : 26,477

Production Cost«l 7,371 10,933 6,435

Living Expenses 24,705 24,930 20,875

Net Income 54 6,720 - 833

Data source: Farm household economic survey
Note: #iL.... Excluding family labor and non cash material.

(2) Poverty Distribution

From the actual circumstances of the'mentloned income, mdst farmers
are belong to low incowe group. According to the NESDB's report. on the
“poverty, the majority of the béor had been 1iving in rural areas and
engaged in agriculture. The poverty incidence was fouhd to be highest in
the Northeast and lowest In Bangkok Poverty incidence (1988/89) at the
village level in the Northeast shows 39.87. This flgure is considcrably
hlgh as compared with the Whole Kingdom of 23.67. {Refer to Table H-13)
The National - Rural Deve]opment Center, NEQDB has_ established the
development criteria in rural areas on the national level and prepared
the data base on rural development urgency. Socio economlc developmcnt

conditions in the basin area are shown in Table H-14,

On the other hand, NSO conducts the village survey every year in
order to grasp the rural condltlon The poverty distribution in the basin
has been based on the survey. (Refer to Fig.2-14)



Table H-

13 Poverty Incldence between 1975/76 and 1988/89

(Village and Sanitary Districts)

Region 1975/76 1980/81 1985/86 1988/89

whole Kingdom 30.02 23.04 29.51 23.67

Northeast 44.92 35.93 48,17 37.45

~ Villages 48.54 37.92 50.49 39.87

Sanltary districts 24.66 20.81 33.256 20.12

Municipal areas 20.90 17.99 18.67 18.97

All villages 36,16 27.34 35.75 29.43

All sanitary districts 14.76 13.47 18.55 13.18

~A1Y municipal areas 12.53 7.51 5.90 6.74
Poverty Line {Per Capita.Household Income/Year)

Rural Urban

{Municipal Areas)

1975/76 1,981 2,961

1980/81 3,454 5,151

1985/86 3,823 5,834

1988/89 4,141 6,324

Data source: Urban Poor Upgrading: Analysls of Poverty Trend Oct. 1990,
NESDB, TDRI
Table 11-14  Comparison of Development Level

{UGnlt: Percent}

Soclal Agricultural Water resource

developaent development for agriculture

2 ) 2y (8) (1) (2).(8) (1) (2) (3)
Study Area 21 27 52 50 21 29 58 6 36
Ubon Ratchathani 18 27 55 54 21 25 66 3 3
Northeastern Region 20 29 51 49 24 27 64 3 33
Whole Kingdom 23 23 54 42 25 33 59 5 36

Source: Data Base on village level In rural areca 1989, NESDRB
Note: Development level;:

1
2
3

Ch 5t

Il

lower than standard

normal

higher than standard
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2.2.4 Marketing Systems of Products

Marketing of farm products in the arvea deals with village:'merchants
including small transporters, local merchants (middleman), rice millels,
and agro-processing factories (jute factOiy, taploca factoty, peanuts
selecting factory, etc.). o

(1) Rice

Marketing channel of paddy rice in the area can be illustrated as
Fig.H-7. and the flow of marketing 1s shown in Flg.2~15.

According to a'cnmmercial officer of Ubon Ratchathahi' Province,
about 100 percent of non-glutinous rice and a small voiume'of' glut inous
rice produced in the area 15 assumed for marketing Of the fiéé for
marketing, 50 percent 1s shipped to the Bangkok market and exporters, and
the rest is shipped to local markets In the surrounding Provinces such as
Si -Sa Ket, Surin, Nakhon Ratchasima and Yasothon. There are three local
markets in Ubon Ratchathani Province;'Warin Chamrap, Det Udom dnd Amnat
Charoen. Two markets, Warin Chamrap and Det Udom, perform an important

role &s rice cbllectibn centers In the basin.

Rice 1s shipped to marketing systems by A type of packing as 90 kg
sack for paddy {(rental sack by middieman} and 100 kg sack for white rice.

Price of a sack is 21 Baht as new one.
(2) Upland Crops

Marketing channels of these crops produced in the: area are as
follows (Refer to Fig.H-8, H-9 and H-10); '

Cassava : the factories in the area and the surrounding area buy
and collect - directly from farmers, ‘besldes, the local
merchants (middlemen) buy and collect from farmers'and
are sent it to the: factnries in Nakhon Ratchasima,
Chonburi and Chachoengsao All of processed one ‘are
shipped to Bangkok market and exporters

Kenaf : the local merchants buy and collect directly from
farmers and they send 1t to a large factory in Nakhon
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| | Ratchasima with bare packing of 50 to 100 kg (dry).
Maize '+ the local ﬁerchants deal with farmers directly and send
o to feed factories in other areas.
Groundnuts : the vIllége merchants buy and collect directly from
' farmers and send to two small processing factories (ex-
shelling and selecting) in Tambon Muang (urban), Ubon
Ratchathanl.

{3) Tree Crops

Cashew puts in the area are grown in the upper-basin of the 'basin
operated by Mah Boon Krong Sirichal Cashew Nuts Co. Ltd., Bangkok, a |
'plantation comnpany. Some large farmers are cultivating at the land which
has . good soil condition. BAAC assists the farmers in collectlng produce
for sale to the same company.

In the lower-basin, mango production by small farmers ig promoted on

A cbmmercial_basisQUHder,assistance and support by BAAC.

2.2.5 Agricultural Supporting Services

Agricultural supporting services in the basin are conducted by the
following agencies: '

(1) Ministry of Agriculture and Coc-operatives
1) Agricultural Extension Services

The activities of agricultural extension services in the area are
carried out based on the Natlonal Agricultural Extension Project concept.
The organization of the services is shown in Fig.H-11,

On ' the. . other hand, Seed Center No. 10: Ubon Ratchathani, Seed
Djvision,"Depéftment of Agricultural Extension (DOAE) produces seed of
improved valleties of major economic crops such as paddy, groundnuts and
Soybeans to. help farmers increase thelr yields The seed produced
”distributes the seeds to farmers through Amphoe {District} Agricultural
Extension Office, BAAC Field Office and Agricultural Cooperatives. Also,
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Plant Protection Center: Ubon Ratchathani, Plant Protectlion D[viéldh,
DOAE, 18 cstabllshed in the site of Provinclal Agricultural Extension
Offlce to help control plant dlisecases, pests and weeds for farmers.

2) Agrlcultural Research

Agricultural research of the Department of Agriculture (DOA) in
Lower Northeast Thalland is conducted by two centers; Ubon Ratchathani
Rice Research Center, key site of the Thal-IRRI Coliaborative ProJect 1in
Thailand, and Ubon Ratchathani Field Crops Research Center.

3) Livestock Promotion

Provincial 'and Amphoe - (District) Livestock Office, Department of
Livestock conducts livestock raising promotions, prevention of epidemics
and hyglene control for dowestic animals. In the area, the Beel Cattle
Raising Promotion Project in the Northeast Region, as King's Project, s
conducting by Nam Yun District Office in cooperation with the BAAC. |

4} Freshwater Fishery Promotion

Ubon Ratchathani Freshwater Flshery.Promotion Center, Department of
Fisheries, is conducting the promotion and distribution of fry fish, and
the extension activities.

5} Marketing Support

Marketing Organlzation of Farmers (MOF)} and Bank for Agriculture and
Agricultural Cooperatives (BAAC) carry out the marketing support for
farmers. In the area, Ubon Ratchathanl Branch, MOF, performs the
marketing support for farmers as selling of fertilizer by low price and
emergenéy subsidy for paddy at a sharp decline of‘.prICe. Det Udom
District Branch, BAAC in Tambon Muang Det, Ubon .Ratchéthani Province
performs the support for farmers as marketing co-ordindtlon between

farmer and private company, besides, agricultural financing.
6) Agricultural Credit

Agricultural financing services for farmers carries out by the BAAC.
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In order to conduct the financing services, the BAAC is promoting the
organization “of Client Group in cach village. {Refer to Table 1i-15) On
the other hand, the BAAC asslsts the cooperatives' members In
agricultural financing through agricultural cooperatives.

The loan condition of the BAAC 1s tabulated in Table H-16.

Table H-16 BAAC's Loan Condltlions

1. Qualiflcation of Farmers
a, Thai Nationallty
20 ycars old and over
Occupation is permanent farmer
Farming experience and skill on-farm
Progressive farmer
. Never bad client
Trustful and faithful person
Person who has not much debt
i. Member of farmers’ institutions
2. Loan Conditlons
a. Short term loan ............... for annual crop farming,

- 12 months seads, fertilizer, chemicals,
animal feeding, farm equipment,
fuel for land preparation, wage
for hired labor, fish invest.,
rented cost, etc.

b. Medium term loan .............. for land purchase, lmprovement of

- not more than 3 years water source for agriculture'and
tree crop invest., farm machinery,
livestock invest., ctc.

el B T <R = VR - R <

c. Long term loan ........ovvuvens for farm invest. as land improve-
-~ 10 years to 12 years ment, land leveling, improvement
‘ of water source, tree crop invest.,
etc.
d. Interest i12.5 percent per annum.
. ' - for cooperative: 9.5 percent per
annum.

- cooperative's loan condltion is
the same as BAAC's conditlon,
but only short term loan for
member .,
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2.2.6 Farmers' Institution

Farpers' Institutions in the area are agricultural cooperatives at

the 'Amphoe level, farmer's group, farm women's club and farm youth club
at village (Muban) level,

1)} Agricultural Cooperatives

Agficultural cooperatives set up alming the development of socio-
cconomic conditlons in rural areas in order to increase in farm Iinconme
and improvement of living standard, also development of life quality. In
the 7th National Economic and Social Development Plan, the major policy
of the.coopetative promotion and development is 1} increase in members’
income, ii)  life quality development, iii) coopefative system
developmént.'and iv) promotion system development.

.2) Farmer's Group, Farm Women's Club and Farm Youth Clﬁb(d—H Club)

Auphoe Agricultural Extension Offlce asslsts the activities of these
groups. Number -of group and members by Amphoe is shown in Table H-17.

Table H-17 Numbers and Members of Farmer's Group in the Basin

{Unit: Group/Member)
Amphoe Farmer's Farm Women's Farm Youth
' Group _ _ Group Group

Ubon Ratchathanl Province

Warin Chamrap 11/1,075 11/231 10/177
Det Udom . 10/2,180 9/292 14/350
Phibun Mangsahan 3/ 730 3/ 69 1/ 22
Na Chaluai 3/ 205 5/ 89 7/145
Nam Yun 3/ 273 5/ 94 5/146
Samrong 1/ 104 1/ 30 1/ 22
Sub-total 31/4,567 34/805 38/862

S1 Sa Ket Province
‘Kantharalak - 3/ 627 5/127 8/ 97
Sub-total 3/ 627 5/127 3/ 97
“Total - 34/5,194 39/932 41/959

Data source: Provincial Agricultural Extension Office, DOAE.
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Figure H-6 Total Off-farm Hired Labour Income
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ITI.  AGRICULTURE

3.1 Agricultural Condltion

The baslc fafmlng pattern in the Study Area is single cropping of
wet scason rice, as described in the main féport. Accordiﬁg to the farm
survey conducted dhring the field work of fhe Phase II Study, the farm
households - in the Study Area can be classified into the upper and lower
areas of the right bank and the left bank. Sampled farms were 48, 56 and
48, reépectively. '

The survey shows in Table H-18 that the planted ratic of glﬂtlndus
rice 1s comparatively high. There are man& farmers to . cultivate
traditional upland crops such as cassava and kenaf in the 1eft:bank. Some
dry season crops such as groundnuts and vegetables are observed in the
lower right bank. | '

Table H-18  Summary of Farming‘Situation

. ~ Left Bank Upper Lower
I Lt e m : o Right Bank Right Bank
- Paddy Production T
% of farm household 97.92 109.00 100,00
% of total arca - 77.46 91.96 89.29
Area per farm household(ha) - 3.93 ' 4,51 4.29
-Upland Crops Production o '
% of farm household 77.08 12.30 . 35.42
% of total area 17.06 2.15 5.69
Area per farm household{ha) 0.86 0.11 0.27
Maln creps{¥et Season) Cassava Kenaf Cassava
' _ Kenaf : Kenaf
(Dry Season} Groundnut
- Soybean
_ - Cucumber
-Planted Area for Paddy (%) _ -
HYV 1/ 65.2 49.8 74.3
LIV 33.1 . 37.4 249

(To be continued on the next page)
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S : Left Bank Upper Lower
I t e m Right Bank Right Bank

LV 1.7 12.8 0.8

Non-glutinous rice 36.2 44.4 30.2
_Glutinous rice . 63.8 55.6 69.8
1/ HYV: High Yield Varieties LIV: Local Improvement

L V: Local Varieties :
Data sOurce: Agro~economic survey 11-12/1991

_The present. yield of paddy is unstable among villages, as shown in
Table H-19 and Figure H-14. The Rice Research Center reported paddy yield
on the experimental field as follows.

S 7. -1 7 2O Khao Dowk Mall 105 (LIV)

- Transplanting Time ............... . August 8; 1991

~:Planting RALE it 20 cm x 20 cm

- Amount of Feftilizer Applied ...... N2: 10.3 Kg/rai
P2 05: 8.0

| K20: 4.0

- Yield QUANLIEY «o.urerrerniennnsn, 3,015.6 Kg/ha

- Mixing of Feftiliier .............. After transplanting
1st 16-16- 8 30 Kg/ral
2nd 16-16- 8 20

3rd 45- 0- 0 10

Figure H-15 shows the Tesult of the yicld survey by quadrant
sampling 1In Amphoe Det Udom and Phibun Mangsahan, Including the Study
Area, in 1991, This survey has been conducted by the Agricultural
Extension Office and carried out through 99 survey points. According (o
its result, the areas where production is more than 3,125 Kg/ha occupy 14

'percent of the total survey points. Moreover, it also shows that Khao
.Dowk Mall 105 of LIV, which has a high marketability, represents a high
level of the yleld.

_ At preseﬁt, one of the causes of the low yield of a photosensitive
variety like Khaq Dowk Mali 105 1s late in transplanting time under
rainfed conditions, which makes its growing period short. The supply of

irrigation water at the transplanting time gained from the project can
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bring a sultable growlng perlod for these varieties, In the future,
sustainable Increase of the yield can be expected through the increase of
agricultural input.

Table H-19 ° Trend of Paddy Yield

(Unit: kg/ha)

Left Bank Right Bank
AMPHOE Minimum Level Max., Level  Minlmum Level Max. Level
JTAMBON  Non glu. Glu. Non glu. Glu. Non glu. Glu. Non glu. Glu.

[Det Udosm]

Muang Det

Som Sa-at 1,146 1,146 2,188 2,115 :

Kut Prathai 938 938 3,021 3,125
Klang _ 979 979 2,854 . 2,604
Kaeng 938 1,021 2,500 2,500

Na Yia 938 1,000 3,125 3,125
Top Hu 1,563 1,563 3,333 3,438

Tha Pho S1 1,094 1,000 1,875 1,875 1,094 1,000 1,875 1,875
Bua Ngan 792 1,000 3,208 2,813
Na Khasem '

Kham Khrang 938 1,000 2,188 1,719
Kut Rua _

Phon Ngam : 1,188 1,125 2,656 2,656
[Phibum Mangsahan]

Rai Tai 896 938 2,104 2,000
Na Pho 1,250 1,250 2,969 2,813
Na Chalual

Noen Sambun

Phon Sawan

Non Sawan

[Ram Yun}

Yang 1,000 1,313 2,604 2,804

Yang Yal

Souce: Natlonal Statistlcs Office (NSO) 1991

Table H-20 shows total agricultural production and the present
diversification level in the Study Area. The left bank is the producing
area for rice and traditional upland crops. Eépeéiully, kenaf is a main
upland crop for this area, ralsing the diversification index. The ~ upper
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right bank falls behind In diversification because single crop
cultiﬁétion ‘of rice prevalls. A small amount of dry secason crops are
cultivated in the lower right bank. Especially, expansion of the planted
area for vegetables can be expected by supplying {rrigation water because
of the high elastlclty of demand.

Table H-20 - Crop Diversiflcation Index

UNIT __ Left  Upper Rig. Lower Rlg.  Whole Area

RICE Production Kg 309, 397.00 3564,257.00 250,426.00 914,080.00
" Price Baht/Kg 3.42- 3.17 3.50 3.34
Value Baht 1,058,137.74 1,122,994.69 876,491.00 3,053,027.20
Sweet Production Kg 4,000.00 4,000.00
Corn Price Baht/Kg 0.93 0.93
Value Baht 3,720.00 3,720.00
Cassava Production Kg 84.00 5.00 89.00
(Bbry) Price Baht/Kg 1.10 1.69 1.15
Value Baht 92,33 8.44 102.07

Kenaf Production Kg 52.306.00 '5,350.00 10,021.00 67,677.00
Price Baht/Kg 4.76 4.68 5.22 4.77

Value Value  248,976.56 25,038.00 52,309.82 322,819.29

Jute Production Kg 3,550.00 2,374.00 5,924,00
Price Baht/Kg 5.07 : 3.58 4,48

Value Value 17,998.50 8,498.92 26,539.52
Ground Production Kg . 771.00 771.00
nut Price Baht/Keg T.13 T.13
1/ Value Baht 5,497.23 5,497.23
Soybean Production Kg - ‘ 1,000.00 1,000.00
1/ _ Price Baht/Kg 8.00 8.00
Value " Baht 8,000,060 8,000.00
Cucumber_Prbduction Kg 14,000.00 10,000.00
i/ Price Baht/Kg 3.00 3.00
_Value Baht _ 30,000.00 30,000, 00

Total Production Value 1,328,925.13 1,148,032.69 980,805.21 3,449,705.31
Divergification Index 20.38 2.18 10.64 11.50

Note: 1/ During Dry Seasbn
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DiversiFication Index=Production Value Except Rice/Total Production Vaiue
Source: Agro-Economle Survey 11-12/1991

Presently, seCondwcrop rlce-is scare becaﬂse'of..the' shortaée of
irrigation water dufing the dfy”seaéon. The maln ubland'chp are _éassavé
and kenaf, which are cultlvated all over the Study Arca. Vegetables such
as onion, e¢orn, cucumber and cabbage are grown as selwaUPﬁly for
farmers. However thé-pfoportion'of chilll is combaratively high. The main
fruit trees are mango, while other fruits such as'coconut and tamarind
are observed in some'a;eas. The planted area of eabh crop as agricultﬁral
land is shown in Table H-21.

Total cropping intensity of the agricultural land is estimated to bé :
97.1 percent 1in the left bank and 87.2 percent in the right bank, as

shown bellow.

Table H-22 Planted Area and Ratlo for Major Crops
| (Unit:ha)
LEFT BANK % RIGHT BANK %
Paddy 1/ 11,708.0 81.26 29,835.0 . 83.06
{To be continued on the next page)

% RIGHT BANK %

LEFT BANK -
Upland Crops 2,124.0 14.74 1,235.0 3.44
Vegetable 23.3 0.16 40.5 0.11"
Fruit 135.9 0.94 © 237.8  0.66
Sub-total 13,991.2 97.10 31,348.1 871.27
Others 2/ 592.9 4,580.9
Agri. Land 14,408.1 35,920.0

Note: 1/ Include second crop rice
2/ Include fallow
Source: Natlonal Statistics Office (NSO} 1991
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3.2 Farm Labor Force

The agro~ecohomic survey shows that average family_ size 1s 5.55
persons in the upper right bank, 5.23 in the lower right bank and 6.83 in
the 1left bank. The farm labor force of 'a farm hoﬁééhold'is estimated at’
3.69 persons, 3.92 personé and 4.39 persons, fespecfi#ely. while the
animal labor force over two years of age 1s estimated_at 2l36 head, 2;85
head and 2.77 head per farm'hbuséhold. respectively. The mdnthly labor
requirement under the condition above is shown'in'FigurefHHIG. Assﬁming
25 days per month for human labor, an estimated 15 days ahd 30 days of
animal labor are 'required for land preparatibn'of nursery and paddy
fields respectively. -

Presently, the labor balance restricts the land preparation and
transplanting period from June to July and harvesting in H0?ember. ‘Labor
input for rainfed agriculture shows a remarkable'fluctuation hased on
weather condition. The fafmlng Ls'mainly carried out by the family labor
force because utilization of hired labor is limited du;ing the-lébop.peak
period. Some  animal 1labor is used for upland crops, but"the Labor
reduirement of animals 1s estimated by transplanting riée, which is the

most labor intensive crop in the Study Area.

3.3 Farming Condition

Tables H-23 to H-25 are analyzed based on the result of the agro-
economic survey. Table H-23 shows the Intenslity of factor inputs. In the
lower right bank, labor intensity durlng the dry season is high because -
of some vegetable cuitivation, though utilization of employment‘labor is
not common. Table H-24 shows the productivity of each production'factOr.'
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Table H-23 Intensity of Factor Inputs

Upper Rig.

-Source: Agro-Economic Survey 11-12/1991

il - UNIT Left Lower Rig. Whole Area

- Labor Intenslty per rai

Wet Season Mandays  13.65 11.37 11.73 12.18
Dry Season Mandays 25.83 25.83
‘Through the year Mandays 37.56 38.01
- Capital Intensity 1/

capital Inpui Baht  5,206.44 3,436.63 4,110.01 4,325.42
Farming Area Rai - 31.10 30.68 1 30.04 30.87
capital Intensity Baht/rai 167.41 112,02 136.82 140.12
- Fmployment Labor Intensity

llired Labor Cost Baht 1,007.67 i,106.41 316.32 916.22
Farming Area  Rai 31.10 30.68 30.04 30.87
Fmployment Labor Baht/ral — 32.40 36.06 10.53 29.68
- Intensity _ _

Noteﬁl 1/ consists of seed, fertilizers, chemical, fuel/lubric and hired
machine.

Table H-24 - Productivity of Production Factors

. UNIT Left = Upper Rlg. Lower Rig. ¥hole Area

~ TLand Productivity ' . o
Net Agri. Production Baht 20,972.57 14,025.51 13,539.01 16,367.07
Farming Area rai 31.10 30.68 30.04 30.87
Land Productivity  Baht/rai 674.36 457.15 450.70 530.19

L Labor Productivity

Net Agri. Production Baht  20,972.57 14,025.51 13,539.01 16,367.07
Labor Input Wet Seas.Mandays  412.66 328.31 334.74 356.99
: ' Dry Seas.Mandays 5.38 1.61
Through the year Mandays 412,66 328.31 340.12 358.60
82 42.72 39,81 45,64

Labor Productivity Baht/Manday 50.
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UNIT Left Upper Rig. lower Rig.  Whole Area
- Capital Productlivity 1/ _ B _ B

Net Agrl. Production Baht  20,972.57 14,025.51 13,539.01  16,367.07
Capital Input Baht. 5,206.44  3,436.63 4,110.01 4,325.42
Capital Productivity Raht 4.03 4.08 3.29 3.78
Note: 1/ consists of seed, fertilizers, chemical, fuel/lubric and hired
machine. _ : '

Source: Agro-Economlc Survey 11-12/1991

The cultivation of groundnut and cucumber requires adequate inputs
of chemical fertilizer as shown In Table H-25. The utilizatlon of
chemical fertilizer has been Increased gradually. On the other hand, to
increase soll fertllity, the input of compost or green manure is
indispensable. Presently, some farmers'in the Study Area make uée"ﬁf
manure for paddy only.'Pesticide use duripng the wet season is of .smali
amount in the right bank. Herbicide use 1s not reborted among the 'Sample
farmers In the Study Areas.

Table H-25 Utilization of Farming Inputs

UNIT Left Upper Rig. waer-Rig; ¥hole Area
- Seed use S o
Rice  Glutinous Kg/ral 5.20 5.20 . 4.60 5.00
Non-glutinous Kg/rai 5.10 4.70 4.60 - 4.80
Upland Cassava - Kg/rai 997,10 2,890,90 1,180.90
Crops Kenaf/Jute Kg/rai® 1.50 1.20 1.50  1.50
Groundnut Kg/rai 18.30 18.30
Soybean Kg/rai : 7.50 7.50

Cucumber Kg/ral - 0.50 .. 0.50

- Chemical Fertilizer usé _ o
Rice Glutinous Kg/rai 13.90 14.30 15.60 15.10

Non-glutinous Kg/rai 18.10 13.90 15,70~ 16.60
Upland cassava - HKg/ral 23,70 ©16.70 30.00 24,860
Crops Kenaf/Jute  Kg/rai 21.80 19,30 20.70

Groundnut; Kg/ral © $2.50 - 82.50

Soybean Kg/ral : 37.50 - 37.50

Cucumber Kg/ral 83.30 83.30

{To be continued dn the next page)
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