iv) The runoff discharge distribution of the consecutive

rainfall on daily basis is determined as follows:

Rainfall 1st day 2nd day 3rd day  4th day Total '

juid] % % pA %
below 30 100 - - - 100
30.- 50 70 30 - - 100
50 - 100 60 30 10 - 100
over 100 50 30 15 5 100

-v) The runoff ccefficients during the rain is determined as

-follows:

" Rainfall (mm} 10 10-30 30-50 50-100 100-200 200-300 300
Runoff ~ (Z) 0 10 30 50 80 S0 95

vi) In Southeast Asian countries, it rarely rains evenly
covering an entire river basin of a large scale. 1Instead,
so called " spot rainfall" prevails under the situatioms,
the following reduction rates are employed in determining

the runoff coefficient in varying scales of drainage areas.

Runoff Reduction Ratio

Drainage Area (sq.km) Ratio
0 -3 1.00
3-8 0.90
8 - 16 0.85

16 - 30 0.80
30 - 80 0.75
80 - 160 0.70
over 160 0.65
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4.5.2, Unit Drainage Discharge

By employing the above-mentioned conditions the unit drainage
discharges of paddy fields and upland fields are computed as shown in
Table A.4,5-2,

4.5.3. Drainage Sluice of Roeng Rang River
A. Flood Drainage Condition in the Project Area

The areas along the Roeng Rang river and Nong Luang river which
a tributary of the Pasak river is the lowest in the western part of
the Project Area at only B.50 m (MSL). These areas suffered
inundation damages from flood as caused by back water of Pasak river.
The inundation area and volume obtained from topo-map (scaled in

1:10,000) are shown in Fig. A.4.5-1.

The highest water levels at the confluence of the Roeng Rang
river and Pasak rviver are calculated from the hydrological data at S$2
gauging station and Rama VI Barrape in recent ten years records, as

shown in Table A.4.5-3,

As can be seen in Table A.4.5-3, the flood damages are occurred

with 1/3 year probability.

B. Relationship between Runoff and Outside Water Level in the

Project Area.

The design rainfall is employed the four days consecutive
rainfall as mentioned in the previous paragraph 4.5.1 “Unit Drainage
Discharge". On the other hand, the flood water level at the Pasak
river as an outside water level are also shown in the previous

paragraph.

The study on the relationship between the runoff and water level
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has been made by using in recent ten years records.  The results are
shown in Fig.A.4.5-2. As can be seen in the Fig.A.4.5~2, it is rare
that the occurrence time of consecutive rainfall overlap with the
flood water level at the Pasak river. It--seems that has a certain

time lag lasting for 7 days to fifteen days.

The Pasak river has a drainage area of 14,522 km2 at the 52
gauging station and it shows a narrow and long shape which extends
from north to sowth. The rainfall distributions both in drainage
area of Pasak basin and Project Area are not uninform. Such big time

lag is due to the above said conditions,

And the hydrograph of Pasak river during the flood period has

lasted more’ than two weeks (Refer to Fig.A.4.5-2),
€. TInundation Control Plan

On the basis of the above-mentioned conditions, it is proposed
that a drainage sluice will be installed at the conjunction point
where Roeng Rang river joins with the Pasak river for the purpose of
protecting the lows lying area from serious inundation damage caused

by back water from the Pasak river.

The required section of drainage sluice is determined based on
the conditions as mentioned in the previous paragraph. The proposed
drainage sluice should have encugh cross-section to drain the peak
discharge under the condition of four—day consecutive rainfalls with
the return period of 5-year when the medium flood may occurred in the

Pasak river.

(i} The peak runcff discharge is already described in the
previous paragraph 4.5.1. As a result, the peak runoff
discharge of 55.37 m3lsec is computed by applying the

four-day consecutive rainfall with the return peried of

4.5-5



(ii)

(iv)

S-year which is equivalent to the rainfalls of 181.2 mm.
(See table A.4.5-4) .-

The outside water ievel on the Pasak river is computed by
applying the averaged highest water level exclusive of
peculiaf flood water stage observed at the §2 gauging

station and Rama VI Barrage.

The design peak water level at:the conjunction point of

.Roeng Rang river and Pasak river is determined by using

proportional allotment by hydraulic gradient of above said
twe stations. As a result, the designed peak water level
of 8.30 m (MSL) for determination of drainage sluice

section is obtained., (Refer to Table A.4.5-5)

From the viewpoint of economy, the designed minimum paddy
field elevation of 9.00 m (MSL) is adopted.

The determination of cross-section of drainage sluice is
based on the following formula.
Q=4AV
2gt!
v = T

1+fl+Efn+f4R

where, Q.= Drainage discharge, 55.37 mifSEc.
A = Flow area (mz)
v = Velocity {(m/sec)
H = Head = 9.00 - 8,30 =0.70 m
L = Length of Culvert = 24,00 m
R = Hydraulic radius
fl = (Coefficient of inlet loss = 0.5
fn = Coefficient of another loss (neglect)

f = Coefficient of'ffiction loss

¢ = %§. ¢ = LrY®  (Chezy & Manning Formula)
n = Roughness: 0.0iﬁ

2.50mx 2.50 m x 3 rows
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D.. Study on Inundation Conditions
The following table shows the probable water levels analyzed
based on the data of water levels recorded at 52 gauging station and

Rama VI Barrage from 1951 to 1980. ; T -

Probable Water Level (m)

Return Confluence of
Period $2 Gauging Station Rama VI Barrage Roeng Rang River
5 14.94 8.88 5.30
10 16.51 10.12 10.56
20 . . 18.04 10.50 11.02
50 20.06 11.00 11.62
100 21.61 11.71 12.39

Note: Water level at ceonfluence of Roeng Rang river is
calculated by proportional allotments between water level

of S2 gauging station and Rama VI barrage.

For the purpose of drainage planning in this project, the S5-year
return period of probable water level is adopted, taking project

economy into consideration.

In the water balance study, the outside water level is
determined based on the observed hydrograph at Rama VI barrage in
1930, which will be rectified to cope with 9.30 m (MSL) of 5-year
return pefiod. And the four-day consecutive rainfalls with the
return period of 5-year are also adopted for this water balance

study.

In accordance with aforementioned assumptions, the water balance
study in the project area was made under the condition of
with/without drainage sluice. The results-are as shown in the Figure

A.4.5-3, As can be seen in this Figure A.4.5-3, the inundation

4.,5-7



period will be shortened by 40 hours as compared between with
drainage sluice and without one, On the ather hand, the inundation
depth will be increased by 0.25 m and about 520 ha of paddy fields
will be inundated. The condition is due to the cross-section of
Roeng Rang river where become narrow after installation of drainage
sluice. It seems that inundation condtions still remain in the
project area. However, considering the hydrological condition at
Pasak river as described before, the installation of drainage sluice

is highly recommendable. : -

The structure of drairage sluice is designed as reinforce
concrete with box culvert type to be provided with steel sluice gate
(2.60 m x 2.60 m x 3 rows)

The areas located along the Pak Bang viver 12 km far from Rama
VI barrage which is a tributary of Pasak river, are .also suffered
from i1l drainage especially in 1964 and 1978. However, these areas
are situated at a comparative high portion (MSL 12.00 m in minimum)
and at the confluence point of Pak Bang river and Pasak river whete
has enough cross—section to flow discharge. At present, it.seems.not

necessary to provide for drainage sluice in this point.
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Table A.d.

5-3

The Prospected Water Surface at the Comnfluence
of Pasak and Roeng Rang River

Water Surface in MSL

52 gauging  Rama VI

Year Station -Barrage

(m) {m)
1971 10.48 7.22

#
1972 15.40 9.806
1975 10.67 7.60
1974 11.45 7.67
1975 13.21 7.98
1976 10.46 7.91
1977 12.29 7.69
1978 21.11 11.90
1979 10.56 7.78
1980 13.69 9.59
Note:

Roeng Rang River

Confluence of

10.

.44

07
.00
.53
.96

.87

{m}

Inundated

Area
_(haj

o
'i,120
| 0
0
100

70

Water Level of Confluence of Roeng Rang River were calculated

by proportional allotments between water levels of S2 gauging

station and Rama VI barrage, respectively.

Distance along Pasak River

52 gauging station -~ Rama VI barrage

Confluence of Roeng Rang River ~ -Rama V1 barrage’

4.5-10
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3.5 km



Table A.4.5-4  Calculation of Runoff Discharge

"R x 10,000 x 100A

Formula q-= 1000 x 86

.400

L

2.00

27.69

32.11

24.50

Where q :
R : Daily runoff (mm)
A : Drainage area (kmzj
C : Reduction ratio (%)
. Paddy Field Upland Field

Date _Rp A C qQp " Ru A [y

lst - 93.7 65 - 2.9 92, 65

2nd 12.4 93.7 65 8.74 40.0 92, 65

3rd A33.U 93,7 65 23.26 46.4 92. 65

4th 35.8 93.7 65 25.24 35.4 92 65

maximum drainage discharge = 55.37 m®/sec

Runoff discharge (m’/sec)

Total

36.43

55.37

49.74



Table A.4.5-5 The Highest Water Level at S2 Gauging
Station and Rama VI Barrage

Year S2 Gauging Station Rama VI Barrage .
(m} (m)
1951 11.38 7.64
1952 11.19 7.62
1953 11.30 7.66
1954 13.56 8.48
1955 iL.o4 7.74
1956 12.48 7.64
1957 *14.87 *9.56
1958 - *12.00 *7.04
1959 14.70 8§.72
1960 *11.90 *NLAL
1961 11.43 7.76
1962 N.A, §.43
1965 14.13 8.96
1964 *19.64 *10.26
1965 12.45 7.66
1966 13.89 8.28
1967 12.44 7.70
1968 *§.76 *7.61
1969 16.45 §.04
1970 12.17 7.78
1971 *10.41 *7,22
1972 *15.40 *9,86
1973 10.68 7.72
1974 11.41 7.86
1975 15,74 7.93
1976 12,81 8.06
1977 13.22 7.76
1978 *21.11 *11.940
1975 11.02 7.78
1980 *13.69 *D,59
Remark .
N.A. : Record not available
* . “The averaged high water levels were calculated exclusive

4

spome specified data.
Mean watef level at SZ gauging station : 13.19 m
u - at Rama VI barrage: : 7.94 m
at the confluence of Roeng Rang River

(13.19 - 7.94) x 22 + 7.04 = 8.50 m
3) 8.0 m

4,5-12
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4.6. Demonstration Farm
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4.7. ~ Agricultural Development Plan Including

Supporting Services
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4.7.1 Target Yield

Taking the actual result of the existing irrigation projects
mentioncd before into account, the proposed yields Table 4-7  in the
main report seem conservative as far as better farm management will be
practised by farmers than the the present one. All target yields seem
to be hept at a little lower level than their potentials, because the

proposed irrigation planning is made on the basis of about cne-third
probable rainfall.

Figure A.3.7-1 shows the result of examination of paddy vield
response to N-fertilizer supplied by Suphanburi Rice Experimental
Station, for which two regression equations are available. Using the
regression equations for the purposc of testing the proposed target

yield results in as follows;

Composition of Nitrogen

Wet Scason L.V. Basal 112 kgt/ha x 0.16 = 17.9 kg/ha
Top dressing 79 x 0.20 = 15.8 hg/ha
Total 33.7 (5.4 kg/rail)

Wet Season H.Y.V.  Basal 102 ka/ha x 0,16 = 16.3 kg/ha
Top dressing 123 x 0.20 = 24.6 Lg/ha
Total 40 5 (6.5 hg/srai)

Dry Season H.Y.V. Basal 113 kg/ha » 0.16 = 18.1 kg/ha
Tap dressing 135 x 0.20 = 27.0 kg/ha
Total 45.1 (7.2 Lofrai)

Expected Yield
Wet Season L.V. y = 581,29 + (20.44 x 5.47 - (1.50 x 5.44)
= 648.0 kg/rai (4.05 t/ha)

Wet Season H.Y.V. v = GAR.43 + (22.02 x 6.5) - (0.4] x 6.52)
= 674,2 kg/rai (4.21 t/ha)

Dry Season H.Y.V, y = 548,43 + (22.02 x 7.2} - (0.4] x 7.22)
= 685.6 kpfrai (4.29 t/ha)

4.7-1



It is said that maize has higher response to fertilizers than
that of paddy, and the maximum yield of 4.3 ton per ha is recorded in
Phra Phutthabat Field érop dxperimental Station, based on which the
target vicld of maize may not be decided., But according to interview

to farmers in the Project Area, an average vield is 2.1 tons, per ha

and som¢ farmer' vield as much as 2.8 tons per ha.

As to groumdnuts yié]d, Table A.4.7-1 is referred. In case of
groundnuts, Nitrogen can be supplied by root nodule bacteria and then
it is planned to spply only potassiuvm chloride with dosage of 125 kg
per ha. According taTable A4.7-1 vields without ghell of 1,791 kg
per ha and 1,799 kg per ha are obtainable with dosage of 75 g per
ha and 150 kg per ha, respectively. Thus, the proposed targe vield

of 2.6 tons per ha would be attainable.

Table A.4.7-1 Effect of Potash and fypsum on the Yield of Unshelled

Groundnuts (Mean of 5 replications in kg/ha)

Potassium Chloride 0  37.5 75 150 tean
Sulphur. 0 1,805 1,866 1,791 1,799 1,816
Gypsum 38 1,704 1,584 1,674 1,657 1,655

Mean - 1,755 1,725 1,133 1,728 .-

CV % (s) = 7.6 Mean effect of gypsum significant (P = 0.05)
Snlit plot {K) = 9.5

‘Source:  Coordination of plant production research in

Thaitand, project working paper-No.3 F.A.0.
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4.8.1. Construction Planning

A. Work Ttems

"The Project involves construction of a pumping station and a
canal network to avail irrigation water from the Pasak River and to
distribute to the beneficiary areas. Major work items under the

project consist of the followings:-

a.. Pumping station : Mixed flow, vertical type
$1,000 m/m x 560 KW x 7 Units
Suction pool 24 m x 36 m x 21 m
Delivery pool 24 m x 22 m x 4 m

Housing spuace 40 m x 12.5 m

b. Irrigation canal: Main canal 35,350 m

Lateral canal 112,225 m

¢c. Drainage canal : Main canal 21,800 m

B. Construction Period

Project_period shall cover seven (7) years from 1982 to 1988.
The initial year of 1982 and 1983 is for detailed design, various
preparatory works and land acquisition, making the actual period for

construction work to be five (5) years of 1984 - 1988.

4.8-1



C. Prevailing Conditions in view of Construction Work

]

3

L

Rainfall

Rainfall in the arca is coucentrated in the wet season _
(May - October) and usually flood damages are observed in the
months of September and October. The same season is for wet
season paddy cropping in the area and all the paddy fields are
covered with water. This situation makes it difficult to carry
out canal construction works, therefore, a period of six (6]
months from Junuary to June shall the construction period under

the present project implementation.

Road

In the Preject area, four (4) paved roads are existed for

North - South connection. Out of which, threc (Route |, 3022
and 3028) are national road and the rest is of provincial road
with at least the width for double tracks. While in the central
part of the project area, there is Route 3048 connecting east
to west the Route 1 with the D & M road along the Chainat Pasak
canal at the terminal point. Other than these, there are con-
siderable number of local roads and farm roads connected with
the said main roads, though the road surface is not in good con-
dition. For preiect construction purpose, such existing roads
shall be partly rehabilitated or widened for more smooth trans-

portation,
Power
In the project_area, a pumping station is existed for which

electricity -is the source of power., For the construction works

4.8-2



under the present project, therefore, electricity is available.
Taking into account the cconomy in the power source, since canal
construction is the main item of work and temporary facilities

to avail electricity might be rather costly.

C.4.  Required water for construction work

There found several wells in the northern part of the area,
while every house in the southern area is provided with facility
to store rain water. Under the circumstances, it seems rather
difficult to secure required water for construction works in

the project area. From this viewpeint, the water be supplied

through pumping up from the Pasak River.

.5. Others

Concrete aggregate is available at the northern part of the
area located along the Route 1. Further, the project area is
connected with Bangkok with about 110 km. distance by Route 1,
making mobilization of equipment and various materials quite
convenient. 1In view of the above, it ecan be said that prevai-
ling conditions for construction work in the project area is,

in general, quite fair.
Construction Equipment

Various construction cquipment required for project imple-
mentation shall be carefully selected so as to zttain smooth progress
in actual works. From the nature of works under the project imple-
mentation plan and those characteristics of each equipment, the follow-

ing equipment he recommended.

Excavation works : Bulldozer, Backhoe-shovel
Hauling works : Bulldozer
Compaction warks : Tamping-roller, Tire-roller



f.

Consiruction Plan

L.l

Pumping station

Two {2) years period shall be scheduled for construction of

the pumping station. . In the first year (1984), foundation shalj
be'éompleted and the seceond year {198%) construction includes
pump house, driving channel and installation and tunning test
of pump set. For excavation and hauling, a combination of ]
0.6:m§ backhoe-shovel, wheel loader, 15t. bulldozer and 8t. dump
truck shall be embloyed.~ Excavated material shall be hauled
to spoil dump except those to be deposited nearby and be used
for back-%il{ing afterwards. After excavation completed, con-
crete be. placed. Concrete shalllbe’transported to the site by
1.5 m? agitator truck from the mixing plant provided nearby.
Afrer raking sufficient concrete curing time, back-filling be
made one after another. Work order is as iljustrated in
Figure A.4.8-2.

Canal

Surface stripping is to be made on canal/rcadlroute by using 151.
bulldozer. Stripped earth material be disposed at the neighbor-
ing sites. After surface stripping, embankment material be

brought in from side borrow pit by using 1.2 or 0.6 m§ backhoe-

shovel with 15t, bulldozer and be compacted by témping raller.

-Then, backhoe-shovel work for rough excavation of canal section

and finally reshaped by manpower, concrete shall be placed at
the places where final shaping be completed. For concrete plac-
ing, 0.3 m> ~¢lass pot mixer-be used moEiiizing from place to

place. Work order can be illustrated in Tigure A.4.8-1.

Where canal crosses with the existing roads, constrpction work
shall be completed a half section after ancther half section

in case if the road provided with double tracks or more. If
the road is with a single track, the works be underraken at once
for the wholc secfion. For drainage channels too, the same

manper of construction be applied with providing a coffer dam.

4.8-4



£.3,

Related struocture

There are various structures to be constructed in connection
with the main and lateral irrigation canals. Those structures

located under the canal shall be completed prior to canal cons-

.- truction and those to be installed on the canal be completed

later on. .For both cases, excavation shall be made by 0.35 m
backhoe-shovel and manpower and concrete be placed with using

0.3 m? pot mixer. For back-filling, rammer be used by manpower.
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1.8.2. Cowparison on Construction Method and Project Years

A. Comparison of Construction Method
As a reference of the consideration on project implementation
program, following alternatives are set up to compare with the original

plan which was adopted Comtract Basis for most itews of construction

worhs.
° Alternative No.l

Construction works of all irrigation canal system are imple-

mented by Force Account basis except on-farm level.

% Alternative Ro.2

Construction works of main irrigation eanal are conducted by

Force Account basis and remainder by Constract hasis,

The detailed breahdown is tabulated in Table A.4.8-12, and summa-

rized comparisons are shown as follows;

{(Unit: B1,000}

Foreign Lacal Total
ltems Amount _E“_ Amount % Amount
Original 373,346 30.4 562,454 60.1 935, 800
Alt. No.l 424,285 44.1 537,619 55.9 561,904
Alt. No.2 409,776 42.6 553,034 57.4 962,810

4.8-6



B. Alternative of Project Year

As a reference of the project implementation program, if actual
construction period are allocated with only three years, the yearly
budget allocation and total project cost are tabulated as following

table and detailed breakdown are shown in Table A.4.8-13.

Yearly Budget Allocation

{Unit: BA1,000)

Fiscal Year Forcign Local Total Proportion
(%)
1982 - 4,591 4,591 0.5
1983 10,656 20,211 30,867 3.5
1984 137,419 138,875 276,294 31.7
1985 111,554 218,342 329,896 37.8
1986 90,693 138,579 229,272 26.5
Total 350,322 520,597 870,019 100.0
{Proportion) (40.2%) (59.8%) {100%)
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Table A.4.8-1

Comparison of Labor Cost

85

4.8-8

-- Cost {Unit : B)

Phitsanulok  Chao-vhya Kaeng Khoi

Personal - Unit RID irri-project Project Praject
Worker Day 60 47(62.7) 49,585 50
Chief worker v150 - 124,55 125
Skilled worker " 85 - 57.85 60
Fareman r 90 92{124) 73.25 75
Vehicle driver & 90 55(76.2) 73.25 75
Vehicle driver Asst " 80 . - a6.75 65

Heavy equipment -

Operator " 130 56(77.5) 108.90 110
Heavy equipment Asst ™ 80 - 66.75 65
Mason " 80 - 49 _55 75
Capenter " S0 - 49,55 75
Smith n 85 - 57.85 60
Painter " 110 - 93.50 93
Asphalt worker u 115 - 98.50 100
Watchman " - 57.85 60

Remarks
——'—-"'—-—.



Table A.4.8-2

Description

Comparison of Material Cost

Cost

Phitsanulok . Chao phya Kaeng Khoil

Unit RID irrig project Project Project
portland cement Ton 1,600 1,620 1,426 1,600
sand Cu-m 180 105 94 180
cravel " . 180 240 164 180
Deformed bar Ton 11,270 10,500 11,270 11,300
Round bar " 10,190 - 10,189 10,200
Miscellancous steel Kg 12 14 12 14
Gasolin ;
{for truck) Litter 12 11.63 11 12
Diesel fuel
(for generator) " 10 - g 10
b " 8 1.62 8 8

Lubricating oil " 24 - 23 24
Wood Cu-m - - - 5,300
S1ft-timeber " 5,984 5,400 8,476 6,000
Hard-timeber - " 8,096 8,700 12,788 8,100
Sodd1ing 5q-m 10 - 12 10
Pitching stone Cu-m 485 - 420 485
laterite " 75 - 173 75
Kote : Rate of FC & LC )

Cement . 20% 80%

Fuel 75% 25%

Steel . 40%

60%

4.8-9

6,780

6,120

485

75



Table A.4.8-3  Unit Price of Equipments

(Unit : B 1,000)

Name Specification Unit Price Remark§

Bulldozer 15t 14005 1,400
o o 16t 140ps (swanpy) . h 1,620
Rackhoe shovel 0.6 md 100ps 1,400
X 0.35 m°  80ps 1,000
Wheel loader 1.5 w0  100ps 1,080
Y 1.2 m 80ps 780
Tamping rollor St(G-weight 5.Sr) . - 240
Tire rollar 6& 45ps 900
Motor grader 3.7 m 125ps 1,080
Dump truck st 240ps 500
Agitator truck 1.5 m®  150ps © 400
Water tank truch 6,000£ 170ps 360
Fue! truck 6+ 170ps 480
Concrete-M-plant a.5 ms 45kw 950
Concrete mixer 0.3 w° 12ps ' 60
Concrete vibrator 38 m/m 5DS 15
. Generator . 60 kva 75ps 210
Rammer 80 kg ips 30
V-P-Compacror 70 kg dps 25
" Belt comveyer 7 m' ips ‘ 25
Pump 4" ans 10
Jeep 5 110ps 180
Pick-up 1.5% 85ps 120

Motor cycle 100cc 20

4,8-10



Table A.4.8-4

Name -

ulldozer

Backhoe shovel

1"

Wheel loader

1"

Tamping rollor -

Tire rollor
Motor grader
Dump truck

Agitator truck

Water tank truck

Fuel truck

Cancrete mixing plant

Concrete mixer

Concrete vibrator

Generator
Rammer

Vibration plate
compactor

Belt conveyer .
Pump

Jeep

Pick-up

Motor-cycle

" Note :

Comparison of Unit Cost on Construction

4.8-11

Equipment {Unit ; B 1,0Q0)
llmit Price
Chao Phya Kaeng Khoi
Specification RID Project  SSI1P- Project
15t 140ps* 1,564 1,600 1,392 1,400
16% (Swanpy) 14 0ps - 1,650 1,620 1,620
0.6 m> _ _100ps* 1,160%1,910 1,400 - 1,400
0.35 m>  80ps - - - 1,000
1.5 m° 100ps 810 1,200 1,080 1,080
1.2 w0 80ps - - - 780
3L (G-weight5.5%) - - 240 240
6t 45ps - 900 - 900
3.7 m 125ps 1,380 1,500 1,080 1,080
gt 240ps* 650 400 380 500
1.5 m3 150ps - - - 400
6,000% 170ps* 324 400 360 360
6t 170ps - 420 476 480
0.5 m> 45k - - - 950
0.3 m> 12ps - 100 36 60
38 m/m Sps* 11 15 - 15
. 60 kva -75ps 175 - - 210
80 kg dps 20 30 36 30
70 kg dps 11 35 - 25
7m . 3ps - - - 25
4" éps 54 20 - 40
11Cbs - 180 - 180
1.5% 85ps - 120 - 120
100 cc ) - 20 - 20
1980
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Table A.4.8-7 Summary of Construction Cost on Civil Works

Amount (B1,000)

- Nescriptian Quantity Foreign Local Total
Pumping station 1.0 place 10,682 20,477 . 31,159
Irrigation canal

2.1 Canal 148 kn 100,865 148,980 249,854
2.2 Structures 443 unit 12,965 52,101 65,066
Sub-total 113,830 201,090 314,920
Drainage canal
3.1 Canal 22 km 26,484 11,956 38,440
3.2 Structures 18 unit 1,344 5,366 - 6,710
Sub-total 27,828 17,322 45,150
Demonstra%ion farm 260 ha 1,211 2,689 3,900
Transmission line 5 km - 3,620 3,620
Total 153,551 245,198 398,749

4.8-14




Table A.4.8-8 Procurement of Pumping Plant

Item and specification

A. Foreign

1. Mam pump, 61,000 mm vertical,

mixed flow

2. Electric Mdtor, 560KW

(o3 )

Operation board

4, “Transformer facilities,
5,000 KVA

5. Butterfly valve, #1,350 mm
6. Preﬁéntion valve, @1,350 mm
7. TIron pipe, 41,000, =24m
8. Cfane, I5 tons

8. Sand pump set

10. Miscellaneous and others

" Sub-total

B. Local
1. Installation, transportation

Sub-total

_Total

4.5-15

Unit Amount (B1,000)
7 set 21,370
7 set 6,860

L..S. 3,960

L.S. 5,410
7 set 2, 800
7 set 700

L.S. 7,420

L.S. 970

L.S. 1,500

L.S. 1,475

52,465

L.5, 5,000

5,000
57,465




3]

Table A.4.8-9  Equipment and Vehicles for Project Implementation

Ttem

* Station wagon 4 x 4
*  Truck, pick-up 3/4 ton, 4 x 4

*  Dffice cquipment,

sub-total

R

*  Transporration
*  Qthers

sub-total -

4.8-16

Quantity Cost
(¥ 1,000.-)
3 % a0Q.-
10 1,000.~
L.S. 1,000.-
B 2,900.-
L.S. 50.-
" 50.-
B 100.-
gﬁéaggg_:

f ==t ]
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2.

Table A.4.8-10

- — -

Item

Backhoe, 0.35 cu.m.

Grader, 110 HF,
Loader, 1.60 m§

Dump truck, 6 ton
Truck, pick-up 3/4 ton
Concrete mixer 140 £
Pump, 100 mm.

Station wagon

Motor cycle 75 cc.

Spare parts

Total

Transportation
bDelivery charges
Others - _

Total

Grand total

“Tractor cfawler, 1406 HP.

4.8-17

Quantity -

4
[ T P

N N oo

30

L.S.

L.S.
L.S.
I..S.

Equipment for Operation and Maintenance

Cost
. (B 1,000.-)

B 1,100.-
1,400.-
1,050.-
1,270.-

800 .-
800. -
60. -
150. -
600.-
480.-
660. -

B 8,100.-

B 300.-
300. -
300. -



Table A.4.8-11 Cost of Consulting Services and Training

(A] Consulting Services

1. Foreign Currency Portion

e -

1~1. Remuneraticn (120 MM)
1-2. Out-of-pocket expenses

a. [nternational travel
expenses (27 R.T.}

t. Reimbursable cast item
and others

3. Contingencies

[
[}
|72

Sub-total

2

Local Currency Portlon

2-1. Remuneration {110 MM)

2-2. Living allowance & quarter

2-3. Local communication transportation
2-4, Printing of reports

2-5, Contingencies:

Sub-total
(B} Tfainings

1. Fereign CurrencyiPcrtion

1-1. International travel
expenses (8 persons)
-2 Per-diem ..................."

BL1,150 x 4 persons x (66 dA)s + 240 day;]

1-3. Dther cost _
i-4. Contingencies

Sub-total

2. local Currency Portion

2-1. Preparation expenses

Sub-totail

4:8-18

— Foreign currency B 31,760,000
=s=z== ‘~— Local currency % 9,340,000

B 22,080,000
4,983,000

(683,000)

(4,300,000)

2,737,000

B 29,800,000

B 5,500,000
2,000,000
500,000
500,000
800,000

E 9,300,000

R 202,000
1,380,000

200, 000
178,000

# 1,960,000

B 40,000

B 40,000
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Fig. A.4.8-1 Construction Plan of Irrigation Canal
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Fig._A.4.8-2 Construction Plan of Pumping Station
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