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Preface

I have a pleasure to submit this brief report to conclude the
activity during my assignment from Dec,3, 1982 to Mar.3l, 19285 in
the Chao Phya Pilot Project,

Since I had come to the Project, I have been concerned with not
only Irrigation & Drainage but also other various kinds of jobs in the
field of the agricultural engineering defined in broad sense in Japan.
in this report, I mainly deal with the toﬁics about irrigation., When
I came here, the land consolidation had roughly finished in the whole
of the Pilot area. As the predecessors had left bnly'to point the
problem about Iirrigation, besides someone peinted the problem
gqualitatively from his view point; I have been grasping the problem and
trying to describe qnantitafively the result derived from the activities

in the area even though I got rough ones,

I believe that through codperation activity the result from
experiment, observation or calculation described numerically gives
explanétion impersonally and thal anyone may compare the result with
other reference easily, I compiled this owing to the counterparts'

and technicians! iabouricus work.,
I hope that the experience of the activities we have done in
cooperation becomes any of use with regard to the idea, principle,

method ete. in the future.

March 1985

Mamoru Fukuda

Irrigation & Drainage
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1s General description
1,1 Geological and geographical condition _
The Chao Ph&a‘Pilot Erojéct is located in the West Bank
Tract of the Chas Phya River, about 70 Km north of Bangkok,
in the middle of the central plain of Thailand,
Elevation : aboubt El, 2.0 m
Gradient : gentle, 1/5,000-1/10,000
Soil : formed by alluvial action of the saline water
riVer_in the clayey acid gulphate soil contents
- much clay so that the 801l hardness may vary
to the large extent according to the soil

moigture content

Climate : tropical savana
Dry seagon ; May-October
Yet season 3 November-March

Ammual rainfall  j 1,200-1,300 mm

1,2 Scheme of the Pilot Project
As one of the land_feform development program, the Project
intended to embank the dike arround the Pilot area to protect
the fiood in the wet season operating drainage pump and lifting
irrigation water in dry seéson g0 that the rice cultivation
might carry out twice a year in the flood irrigation area in

Amphoe Lad Bua Luang, Chanwat Ayuthaya.

The Pilot area was constructed spplying the land consolidation
work by the intensive method, As shown in Fig-l.l, 1.2, main
facilities in the Pilot area were the poldef dike, main canal,
pumps and land consolidation work which represented irrigation,
drainage and road net work. At the corner of the Project area,
the irial farm was constructed to conduct the trials with improved

agricultural techniques of rice cultivation (Fig—-1.3).



{1) Polder dike 3 . .
Total length :+° 9,100 m, width 6,0 m (crest)

Side slope ; Owter 12,0, Imner 111.5
Pavement ; Laterite pavement width 4,0 m

thickness 15'cm

Creét elevation Ele 3,50 m

(2) Land consolidation

370 ha

80 a (160 m * 50 m)

.l it 19.2 ha composed of 24 plots

Area

Shape of plot

Unit farm land

-

{3) Drainage system :
Drainage canal 3 Rainfall 189 mm
{Return Period 10 years
2 gonsective days),
average inundatioﬁ depth 25 cm,
allowable duration 3 days,-
unit digcharge 6.34 litre/{zec*ha)

Drainage pump Rainfall 212 mm

-

(Return Period 10 years

3 consecbive days), -
average.inuhdation depth 25 cm,
allowable duration 4 days,

unit discharge 4 litre/(sec*ha)

{4) Main pump sbtation

-

" Pump Vertical mixed flow pump 700 VSM
Total head 3,0 m ’
Irrigation operation

S.W.IL El, 0,00 M

D.W,L EL, 1,10 M
Drainage operation

S.,W,L El, 0,70mM

D.W.L Ele. 3.10M
Speed 420 fpm
Quantily 54.24 cu.m/min, 2 unit

—_— D



Motor

(5) Water intake system .
"The irrigation water for the Pilot area is taken from the
Nai Chat Canal.

(6)

Pump up quantity

H

3 phase induction motor
380 V, 50 Hz, 115 A,
45 kw, 2 unit

1 Q= 0,73 cusn/s

Tabla=l.1l Gross waler requirement -

Crop Area Water Effin~ Unit Gross
' require ciency water water
ment
(ba) (mm/day ) (%} 1/(s*ha) (cuen/s)
Up~land 68,7 4,6 59 0,90 0.086
Total 5035 0.73

(*) Source : Originai design including the southern part

Secondary pump station (4 stations)

Pump

Hotor

Horizontal mixed flow pump 300 SZR

Total headVQ.O m
S.W.IL. El, 0.60m
D,W, I, El, 2,60 m

Speed G20 rpm

(*1)

(*1)

Quantity 10,2 cu.m/min (¥1)

3 phase induction motor
380 ¥V, 20 Hz, 113 A,

5.5 kw



(7) Irrigation pump (Trial farm) ¢ :
Pump - ;i Vertical tubelar pump TDW-9W (*2)

diameter of tube 9 inch,
nominal disameter 100 mm
Tobal head 2,20 {*3)
SJW.L El, 0,80 m
D.W,L. El, 2,80 m
‘Speed 1100 rpm ' {*4)
“Quantity 2.1 cu.m/min (Head 3,6 m)

3 phase induction motor

380 V, 50 Hz, 11.8 A, 5,5 kw

Motor

(8) Drainage pump (Trial farm) :
Pump i Vertical tubelar pump TDU-19W  (*2)

diameter of tube 19 inch,

nominal diameter 300 mm

Total head 2,30 m (*3)
S.W,L. El, 0,80 m
DW.L, EL, 3,10m

Speed 430 rpm

Quantity_lO.S cu.m/min (Head.3.6 m)

YAMMAR 180 C-G
continuous 1% ps 2400 rpm

Engine

-

maximum 18 ps 2400 rpm

(*¥1) These specifications were to be revised at No.l, 2, 4
stationé.

(*2) fhese pumps were to be changed new ones,

(*3) ?or the vertical tubelar pumps in the trial farm, total
head of those pumps coincided with the actual head of those,

(*4) This value was in original design.
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Fig-1.2 Irrigation diagram in Pilot avea,



waeg TRTA} FO MOTA URTd £°T-374

d ———

o T - - £ v . I-—
wES Arun BO4Y - ¥ dund uvotieEraar \V \V4 AV4 AV ]
AST-3In0 - W
jorT-uIl mAN
UOTIBAJSSOO A3LLEeM puBT-an
080E=V 0TE 8=V 0hg =Y 0882=Y",
10T BUTPTING N .
w CHZ "ON 08Z*ON | 0ZZ°ON 0Tz oN
v v v L v |
yo3p uotizlraar _ 3 :
— [ ] [ _ : . “

V \AS Y V V %
09es=v Ohe L=V 050g=¥ 0Te9=y cosga=y 0Z9h=¥
09T ON 0GT*oN ORT ON QET "GN 0T ON OTT*ON

v v v 4 v |

5

oo dumd- eeuTeag:s

7



2, bischarge of secondary pump (part 1)
2.1 Objective
To check the quantity of the pump after installation,

2.2 Method
Indirect method using flow current meter
Instrumént : {a) HIROI SANEI No., 8060
Calibration : October 27, 1981

by the Resourve & Energy Agency of Japan
Measurement line : Horizontal 1 point
40 % depth bz=low the surface
Stop watch t SEIKO digital type
Bince there were a few methods to estimate the partial
discharge, I accepted the equation shown below and made the

calculation form shown in Table-2.1

Qn,n+| =+12—[ B % (Vn+Vn+! ) % Hnt iB' (Vnt2%Vn+1 ) % (Hn+1  -~Hn) ]
where,
Qn,n-+1 : Partial discharge between two measurement lines

No, n and ¥o. n+l,
B : Distance between two measurement lines Mo, n and
No. n+1 .
Vu,Va+1 : Velocity on the measurement lLine No. n, No. nt+l.
Hn,Hn+t : Uepth on the measurement line No. n, No, n+l.
It was approximately assumed that the depth and the velocity
would vary linearly in the crogs section ; the equation gives
the partial discharge between two measurement lines No, n and

No. n+1 .

2,3 Result

Station Quantity Date
(litre/sec)
No.l 180 Feb. 9, 1984
0.2 : 164 Aug. 23, 1983
No.3 167 Aug. 31, 1983

No. 4 143 - 198 Aug, 18, 1983

Average 171 Sept. 5, 1983



Summary

Pump discharge showed approximately specified value 170

litre/sec at each station,

Reference

(1)

(2)

Specification of the pump & driver

1)

2)

Pump

Model

Capacity

Total head
Speed
Delivery Water Level

Suction Water Level

Driver

Yodel

OCutput
Speed
Pole

A modification plan is

e

e

LTl

.
»

EBARA 300 SZR mixed fliow pump

10,2 cu.m/min

(170 liter/sec)

2.0 m (*1)
620 rpm (*1)
Ele 2,60 m (*2)
El, 0.0 m

TOSHIBA 3 phase inductiocn

motor
5.5 Kw
1440 rpm
4

considered in chapter 189,

#2) Mr, TSUJI had recommended before the construction
of No.l Punp station that the D.W.L., should be
changed from El, 2,600 m to El, 2,700 m,

Former result

Station Quantity
{liter/sec)
Noo 3.{ temporary) 130
Noe2{temporary) 108
No o3 129
N§34 15

Oct,28-29, 1981

Daw

1,23, B3

Date

Mr,
Mr,
I,
Mo,
Mz

pro

Observer

Hongo
Hongo
Hongo
Tierdikiet
Hongea

Adesak



Comment o

- When I measured the dép_th and the velocity, I used the
scaffolding not that I minded being drenched, but. that I
might not disturb the stream, The temper'éture of .water
in the canal was about 30°C, ' |
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Discharge at several positiorsalong the irrigation stream
{part 1)
3.1 Objective
To grasp the water leakage or to estimate the irrigation

efficienay.

3.2 Methed
By using flow current meter, we measured the quantity of
irrigation flow at several positions along the stream, such

as lateral canal, turn-out and on-farm.

3.3 Result
Shown in Table-3.,1
We consider that the difference of discharge between two
sections at up-stream and down-siream is the lost water during
conveyance, From this point of view, we estimated the proportion

of actually lost water.

The result is shown in column (7) of Table-3.2.

The difference of discharge at two positions, in-coming
and out-going at one turn-out flowed to other direction or
leaked uselessly,

We could not measure the quantity practically by this
method but i1t was beyond negligible guantity. Because the
conveyance efficiency was not sc good as the design value;
what was worse, owing to the leakage water con the way, the
effective water reached the farthest turn-out decreasing the
quantity in proportion to the distance. The leakage was not
avoidable owing to the precision of structure in process of
manufacture,

‘We might point in the same manner the defect of structure
or less estimation of leakage water at in-takes along the

ditch,




3.4 Summary

3.5

3.6

Conveyance efficiency in lateral canal wés less than 90%,
The loss water caused by the nature of the structure

was beyond negligence,
It is essential to compact the border and to maintain

canal and border timely,

Reference
Maximum water requirement of paddy 9.6 mm/day
the water requirement on the last day of

land preparation 48 day rotation

Area of the standard plot 8,000 sqg.m
160 m # 50 m

Application efficiency 80 %

Operation hour of the secondary pump 22 hour

Quantity along an irrigation ditch (24 plots) 0.029 cu.m/sec

0.0096 % 8,000 % 24
60 % 60 = 22 % 0,80

Conveyance efficiency in lateral 20 %
Quantity along an irrigation block (48 plots}) 0,065 cu.m/sec

0.06096 * 8,000 % ng = 1
60 % 60 * 22 % 0,80 % 0,90

Quantity at the up-stream of the lateral

(2-irrigation blocks) 0,129 cu,m/sec

00,0096 = 8’000 toyg & oo
BO * B0 # 22 % 0,80 % 0,60

(3-irrigation blocks) 0,191 cu.n/sec

0,0096 * 8,000 * ug * 3
60 * B0 * 22 % 0,80 * 0,90

Comment

Tt is hoped to develop the pre-cast concrete structures
manufactured in the factory such as turn-out box and in-take
box. Those are well manfactured in size and have little

allowable error,

—
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Table-3,2 Result of discharge measurement

{7
Section Discharge Propor-
Pump {(liter/sec) .
N ~ tion
Yo (1) (2} (3) (1) (5) (6)
* Beginning | Ind Up~ Down- Differ-
Point Point Distance stream stream ence
Down-
Up~stream )
stream (m) 2
(5
2 T-1 T-2 292 164 137 27 16,5
T-2 T~3 330 139 97 42 30.2
T-2 T-3 13 110 2L 16.0
T-3 T-4 330 98 88 10 10,2
3 Pump T-1 163 167 136 31, 18.6
155 126 29 18.7
1 Pump T-2 u5% 143 106 37 25,9
198 153 L5 22,7
T2 T-3 320 137 115 22 16.1

%*) T-1, T-2, T-3; Turn-out 1,2,3




4o Discharge at several positions along the irrigation stream
{part 2; No,3 Pump area)
4.1 Objective
As the new counterpart and technician were assigned to the
Project, succeeding to the duties; we tried the same activities
in No.3 Pump area as I had done in No.2 Pump area in August
and September 1983, The activities were ag follows :
To chack the quantity of the pump after installation,
To'grasp the water leakage or to estimate the irrigation

efficiency.

4.2 Method
By using flow current meter; we measured the quantity of

irrigation flow at several positions along the stream,

4,3 Resgult

Shown in Table ~ 4,1

The pump discharge showed at most 161 liter/sec, which was
less value than specified value 170 liter/sec.

Conveyance efficiency was estimated 86 % in the course of
18 m distance and 64 % in 493 m with normal maintenance of
the lateral canal as to cut weed insgide of it,.

27 liter/sec, 17 % of the quanbity lifted at up-stream
flowed to another direction, ewing to the poor structure of

the diversion weir,

4.4 Comment _
It seemed that there had been electrical problem aboutl
' pump operation, but we could not measure the electrical items,

pecause we had not enough instrument or tool at that tiwe.

SENE, [



Table~4,1 Dicharge in the leteral canal

Measurement
Discharpge Supply Remarks
Water
] (liter/sec] Level (El.m)
Aupg. 17,1084
Up- Instrunent {a)
161 2620 HIROI SANEI No. 8060
iy stream
Section
I
e -2 Loss 23 liter/sec
Down-~-
G —~ 8 = 23
138 2,603 16 . 12
gtream : 2 /16l = 14 %
Loss 27 lter/sec
Up- . = 27 .
111 2,573 188 - 114
. 27/ 161 = 17 %
Section stream
X
IC w1 Losg 8 liter/sec
Pown - 111 = 13 = 8
io3 2,366 8 / 111 = 7%
Conveyance efficiency
gtream 103/161 = 64 %
Pump stabion No.3
Section I L = 163,25 m e -2 1
\ v
i e i it
; I -3 =2 i .
I ~3 -1 2 - 130
Section 11 I = 328,70 m
10 ll
\\\_ 1P,
. ™ e
I -3 =23 I =3 =4

4

PO ' U




5., Profile Sdfvey along the streém
(part 1 No.?IPump area)
5,1 Objective
To check the height of irrigation facilifies at several
points along the stream after COﬁpletién of the’iand

consolidation,

5,2 Method

Survey by using auto level and obsevvation two parties,

5.3 Result

Survey result was shown in Fig-5,1. _

The lateral canal I-2 was completed a littie higher than
the height the drawing had specified.

Suppose that delivery water level, Poughnesé, slope and
cross section of canal are same as the design dimension, the
uniform flow depth at Turn-out T-4 will be smaller than 0,40 m
(E.L. 2.00 m -~ E.L, 1.80 m). In other wordé; the discharge
at this point will be smaller than that of design value. But
actually No,2 Pump was being operated higher suction water
level than design value, which caused that delivery water

levie rose higher than that of the design value.

3.4 Summary
Profile survey proved that the lateral canal I-2 was finished
containing greater error or difference than that of generally

allowable,

— T J——
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6. Profile survey along the sixeam
(part 2 ; No o3 Pump area)
6el Objective
The background was as same as described in 4,1,
TQ check the height of irrigaticn facilities at several
pqints.aiong the stream after completion of the land

consolidation.

6s2 Methed

Survey by using auto level and 6bservation one party.

6.3 Result
' -Survey result was shown in Fig~6,1,

The figure proves; about B;L. of the canal, the idea of
design and actual condition constructed in the area were
different. According to the detail design, the design B.l.
was set in uvniform slope from up-stream of LG-=2 to the end
of LC~l, And F.S.L. was set adding normal depth to the B.L.
in each section, _

On the contrary, the actual B.L. was constructed applying
the principle that ¥,S.L, should be set for the first almost
in uniform slope, after that B.L. would be set subtracting
the normal depth from F.S.L.

Though we might accept either of the method, the actual
W.l. was about 20 cm higher than the design W.L,

The reason might be.that the farmer dammed up.the stream
in I-3-3 or I-3-4 to lead the water into the plot. It seemed _
to effect to the up-stream, '

644 . Summary _
About the design of the canal how to connect the canals
which have different normal depth, there are some principles

to conmnect B.L, or F.3.L. in series,
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7. Profile survey' along the stream (part 3)

7el

7e2

7.3

Objective -

To check the height of inlet pipe, weir crest and in plot
near inwtake along the difch.
To grasp the standard allowance of land consolidation work

in process of construction control,

Methed _

Survey using auto level, observation one party.

Ag the drawing did not mention the elevation of inlet pipe,
weir and plot numerically; buit showed them to be finished as
shown in Fig-7.1 : I estimated the design elevation of works,
After getting the survey result, i compared it with the design

elevation, Then I processed those data statistically,

Result
Shown in Fig-7.2
1) Inlet pipe
Inlet pipe in No.l area were properly installed in height.,
Inlet pipe in No.2 and No.3 area were installed 7.5 cme
9,5 ¢m higher than design elevation in average respectively
Inlet pipes in No.4.area were 5.0 cm lower,
2) Weir crest
Weirs in Noe2 and No,3 area were properly installed
4.,5-6,.5 cm higher than design elevation, On the contrary,
weirs in No.4 area were 8,5 cm lower,
3) Elevation in plot near weir
When these were comﬁared with those of weir crest in the
whole area, the farmer was 5 - 8,5 cm higher than the latter,
According té the popular draﬁings or criténion, weir crest
should be installed O - 10 cm higher than the elevation in
plot, but the relation of elevation between weir crest and
plot might be thought abstructly to be opposite to the

popﬁlar design,

—— 23—



w

Summary
Assuming that irrigation water reaches satisfactorily in

discharge and energy in the lateral canal; it is necéssary to
improve the relation of elevation between weir crest and plot
so that the water may be distributed properly to each plot

along the ditch.

Reference
" The criteria for land improvement planning & design "

book - land consolidation of the paddy - ; 1977 MAFF, Japan

_'_-24..%.__
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8, Comparison gross water requirement with pump capacity

8,1

8.2

Objective _
To sum up the gross water reguirement
To graép the present condition of water distribution
"To check the pump capacity

To examine the allowance of capacity

Method ‘ _ _
T agsumed that all pump command area weve paddy; applied the
design- dimension For irrigation scheme : 1 summed up gross

water requirement arithmetically with drawing irrigation diagfam.

Result

Shown in Pig—S.l, Table-8.1

No.2 Pump area demands 169 litre/sec at maximum. The quantity
is élmost és'equai as the specified value of the pump (170 litre/
sec).

When the water requirement was compared among four pump coumand
area, No.2 Pump area was the greatest of the four. No,2 Pump

has less allowance of the capacity than other pumps have.

Surmmary

Being compared with another three pump command area, No.2
area is the greatest of the four. Then without suitalble
maintenance of canal and ditch, without order in distribution,

shortage of water would frequently happen in the area,

——— DT ——



Table -~ 8,1 Comparison Gross Water Requirement with Pump Capacity

(1) _ (2) _ (3) (W)
Pump Command Area Gross Water Pump Capacity £2) . 100
Station ' Requirement (3)
Maximum
(ha) (liter/sec) (1itep/sac) %)
No.l 90,86 152 170 89
No,2 100.6 169 170 99
No.3 81.5 137 170 81
No.b 91.4 154 170 91
% 1) Unit water requirement per 38,4 ha ;
Maximum average field water requirement 9.6 mm/day
Conveyance efficiency 0,80
Application efficiency 0.80
Pump operation 22 hr,
# 2) Pump capacity : Q= 10.2 cu.n/min

=

= 170 liter/sec




9. Water requirement experiment
{(part 1; wet season - April 1983)
3.1 Objective
To grasp the water requirement for puddling and to compare

the amount with that of the design value.

0
.
v}

Method
Observation of the farmers! aetivity in the trial farm No.liud
We measured the depth at four stakes installed at the corner
of the plot.
We measured the discharge in the irrigation ditch using the

flow current metern,

9,3 Résult

Field condition

field t trial farm No,140

levélling : ploughed, well levelled
. 6= 0,023 m

soil moisture ¢ depth 10 cm -~ 10 %

i

depth 30 cm - 286
area ! 181 om f 43 @ o= 6083 sqg.m
Water requirement for puddling
quantity : 1,540 cu.nm
in depth 250 mm

including standing water 80 mn



9.4 Reference
Field water requirement for nursery bed
acreage'nuréery'ﬁed : 5% of the total.acréage
| of related paddy fields
water requiréments : 300 mm

average-wafér'amount 300 % 0,05 = 15 mm

e

Land preparation
Pre-irrigation water 15 mm
land preparation 160 mm

-Total 190 mm

15 mm of water for land preparation will not be required

in the wet season cropping in due consideration or maximum

utilization of the effective rainfall.



10, Water.requirement experiment
(part 2; dry season Dec, 1983 - Apr, 1984)
10,1 Objective o
To grasp the water vequivement for puddling and For

growing;'tb compare the amount with that of the'design value,

10,2 Method' _ ‘
Observation of the'férmers' activity in the trial farm
No.150, _ _
We measured the depth at four stakes installed at the
corner of the plot, About the water for puddling, we
measured the discharge in the irrigatién ditch using flow

~ current meter at several points,

10.3 Result

Field condition

field : trial farm No,150

area : 7,240 sq.m  51.4 m ¥ 140.85 m

levelling : ploughed

soil analysis
Specific gravity ; Gs = 2,62
Soil moisture contents 3 W = 41,8 %
Void ratio ;e = 1,18
Povocity 1 0 = 501 %
Saturation degree ; Sr = 92,6 %
Het.dencity . Dwet = 1.70 g/cu.cm

Water requirement for puddling
quantity ; 0 = 1,448 cu.m

in depth 207 mm

including standing water 77 mm

_— 3 ———



10,4 Summary

{1) As it had rained more in wet season than_usﬁal, at the

(2)

(3)

()

beginning in this dry season, soii in the ‘paddy seemed to

have rather more soil moisture than that of ever expected.

-Bvenrafter Qne.mbnth'passéd since flood water in the paddy

had been drained out, the soil moisture kept about 40 %

in 10 cm depth., The Vaiue Wés:neanly'equal‘to the condition
before irrigation for puddling started. . '

Soil in 30 cm depth did not seem to vary moisfure ratio
through season because of less permeability,

To investigate the irrigation efficiency or the infiltration
into cracks, it is worth while trying soil experdiment in

the field on a bigger scale than that in a laboratory;



AV

Ppe;irrigation
for ploﬁghing

15 mm

X7 (dry season)

standing'wéter 100 wm

(=1)
(#2)

(%3)

(%)

Assuming that soil layer thickness

Assuming that soil layer thickness i

75,3 [

saturation of surface scil layer !
{ploughing depth 150 mm, with 40 %
Pre-irrigation for ploughing 15 mnm

increasing soil moisture from 10 %

mm

of

to 20 %

soil porosity)

(ploughing depth 150 mm,

Va = 4,0% alr. .
(#1) =
air and/or porosity 40 %
Yw = 50,2 % water water 60 mm (%3)
(%2)
crabk . .
increasing
thickness s0il moisture
150 o 15 mm (*eu)
Vs = 45,8 %
loss
. Experiment result " Design Report "
before puddling
1¢.1l-a 10,1-b 19,1-c
Fig.“'lonl

150 mm., 2ir vhase is b wm
k-2 X

150 mm, liquid phase is



(#3eT ady-gaeT o8 uoseas LIp)

yadep ur jusuagrnbog Jsnem Z*0T~"514

fui

TTady yaaey Axenagag Lxenuep

ugtsag
“JQT"%N 30T —- - — - —
CST'ON 30Td — - —-——
DET*ON 20Tg — — — = = = =

( fop suu)y

yidsp Ut

juswaaInbeg
a2iey

0T




Table-10,1 Schedule of cultivation

Plot Planting Date of Date of ‘ ..Date of
No, "~ Area (sq.m) Sowing Transplanting | Havesting
130 - 6,610 ‘Dec.1,-1983 - Dec,22, 1983 Apr. 4, 198u
150 7,240 Dec.9, 1983 Dec.26, 1983 Apr. 11, 198y
160 6,360 De¢,9, 1983 Dec.27, 1983 Apr. 9, 1984
Table~10,2 Rainfall Tahle-10,3 Gauge Evaporation
Date Depth Yonth Evaporation
{mm) { mm)
Dec. 31, 1983 15.0 Dec, I1 1983 3.2
Jan. 21, 1984 1.0 Jan. I 188y u,7
23 0.5 I 3.9
Feb. 14, 1984 2.5 Feb, I 4.3
15 0.5 11 3.7
Man, T 5.2
IT 6.2

%1) Statien

in the yard of

c.P.P.P,

#3)  Statien

%#2) Evaporation

in the vaed of
C.P.P, P,

; average value




11, Wabter requirement experiment
{part 3; wet season Jun.—0ct.,1984)
-1l.1 Objective.
To grasp the water requirement for growing; to compare the
amount with that of the deéign value, '

11,2 Method |
{1} Water requirement in depth
Observation of the farmers! activity in the trial
farm No.120, 130 and 140 (Table~1l,1)s |
We measured daily the water level at four stakes
ingtalled at the cormner of the each plot.
(2) Weather observation .
"Rainfall and gauge evaporation were observed in the
yard of Chao Phya Pilot Project office,

11.3 Result
" (1) Water requirement in depth
Shown in Fige11,1
{2) Weather observation
. Shown in Tablewll.2,3
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Table-11.1 Schedule of cultivation

%2} Evaporation

*3) no record

—— 38 ——

Plot Planting . Date of Date of Date of
No, Area (sq.m)} Sowing Transplanting Havesting
120 6,500 Jun. 27, 1984 Jul,16-17,1984) Oct.29, 1964
130 6,610 Jul.5,6, 1984 (divect) Qct .20, 1984
140 6,050 Jun. 20, 1984 Jul, 9-11,1984} Cct.19, 1984
Table-11.2 Rainfall Table-11.3 Gauge Evaporation
Menth Depth Month Evaporation
{mm) (s )
Jul. I, 1984 136.5 Jul, I, 1984
11 1.0 11, 11
Aug, I L2 .0 Aug, I (%3)
iT 33.0 IT1 8
Sept. I 86.5 Sept. I 5
it 218.0 1T 6
Oct, T 112.0 Qct, I (#3)
IT 31.0
#1) Station ; 4n the yard of - *1} Station 3 in the yard of
CJP.P.P, C.P.P.P.

average value




12, Hater requiremént experiment
(part 43 dry season Dec. 1984-continue)
12,1 'Objectivé ' '
To grasp thg water requirement for puddling and to compare

the amount with that of the design value.

12.2 Hethod
We observed the farmers' activity in the trial farm No,150,
We measured the depth at stakes previously installed in the
plot at several hours interval after irrigation had started,
We measured the discharge in the irrigation ditch using flow
current meter and checked the amount at the recténgular weir

in the up-stream.

12,3 Result

Field condition

field : trial farm Ne,150

area : 7240 sg.m 51,4 m * 140,85 m

levelling :  ploughed, well levelled

7 = 0,027 m

s0il analysis:
Specific gravity H Gs = 2,62
Soil moisture content : w = 32,68 %
Void ratio ' : e = 0,900
Porecity ; n = 47,39 %
Saturation degree _ . Sr o= 95,00 %
Wet density ; Dwet = 1.829 g/cu.m

Water Pequirement for puddling
quantity ; 864 cu.m
in depth 119 um

including standing water 111



Irrigation ditch

v inniet' |

7
' )
(O sta.l O sta.2 O sta.3 Biuse (-
O sta,u O sta.s O sta.s
OSta’.? O Sta.8 O Sta.g
2]
< =
(O sta.l10 () sta.ll (O sta,l12 ol =
@| o
=+
W —
Osta.13 O sta.iu O sta.1s
(O sta.i6 (O sta.17 O sta.18
O sta.19 O sta.20 O sta.21 —&
[as)
o
o~

cut-let

Drainage ditch

1.7 m . I 14,0 m
)

_I 14,0 m

J 11.7 m

i
51.4 m




Janey uetieErasi ‘Sa asier yo uyadsg zzT-914
my 3o yaSusy

09T 0RT 0zZT 00T 0B 09 O 24

m 1 | _ | b

a4 Z
anoy woryeBradar N.
N
NS
N
du g
A TEEm oo eI RS R e T e =
-con.ﬁ,nm. n@ n,.N!Om,M @meu.m —— e — i —
LR < € e
. I oN @21
0T "3 “Z oy =eag ay g

-u-n@. nw_. .n.ﬁboz mempm — e

Js

ot

05T

(umy asiep

3o yadeg

4]



sﬁanding water 111 mm

24 % ailp

Pra~irrigation
for ploughing
15 mm

== (dry season)

ey

standing water lOD mm

Ya = I
(*1) - :
air and/or | porosity 40 %
‘water . ,
i
Vw = 85,1 % water 60 mm (%3)
(*2)
=" | increasing
thickness s0il modsture
150 mm 15 mm {(*4)
Vs = 52,6 %

.fxrﬂ' ,'){f
e

Experiment result

before puddling

()

12.3,a

Fig - 12,3

Assuming that soil layer ihickness
Assuming that soil layer thickness
Safnration of surface soil layer :
(pioughiﬁg depth 150 mm, Witﬁ uo %
IPre-ifrigation for ploughing 15 mwm

increasing soil moisture from 10 %

" Design Report "
12.3,b

is 150 mm, alr phase is 3,5 mm

is 150 mm, liquid phase is 67.7 mm .,
B0 mm

of soil poresity)

(ploﬁghing depth 150 mm,

to 20 %)
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13, Spot height survey in the plots after re-levelling

13,1

13.2-

13.3

13,4

13.5

Objective .
To check the level. in the plot after land re-levelling,

Method
_ Spot height survey with using auto level 16 spots/plot
(50 m * 160 m)

Result

Shown in Table-~13.1

The levelling in this term intended to cut the soil the
former land consolidation work had left undone. By the
farmers' request, the area to be improved bécame bigger
than it had béen estimated, As the result of this work,
the irrigated area expanded than before in the Project
area: but the flatness in the plots might not be sufficient
owing to the limitted time and budget at that time,

Summary

It is necessary to define the standard of completion

about the land levelling.

Reference
(1) Guide line
Range of allowable error;
100 wm more than 75% of total point shall be
in the range of 75 mm,
Measure section;
Plevation at 16 points shall be measured in

standard plot.



(2) Detail design _
The margin of orrors within5 cm will be permissible,
In the Project, the unit plot is so large by 160 m % 50 m
that a great care should be excercised in levelling works.
Partial wneveness in the Plots will be re-levelled when
plowing and pﬁddling are carried out after land consolidation

completed,

Table-13.1 Spot height survey result

Plot Range Humber of Plot Range Number of
number (em) -} spot number (em) spot
1,2,3 31.9 10 7 31.2 16
ul.,0 10 ' 8 25,2 16
48,7 8 17,18,19 27.6 16
20,0 7 31.8 16
26,0 7 20 31.2 16
4,5 28,2 15 21 38.4 16
G 2,0 16

No.?2 Pump command area

— Al —



14, Plot size at present in August 1984

14,1 Obijective:

To grasp the present condition of the plot size after a
few years since the land consolidation finished/

ih.2 - Method

Field survey by measuring the distance between parallel
borders.

Assuming that the plots in the avea shown in Fig-lh,1l were
rectangle and that length of run was 160 m, I calculated the
area of each plot; classified at 10 m interval,

14,3 Result

As shown Fig~14,2, we can Ffind the many 160 ave plot (100 m
* 160 m) in the area shown in Pig-1%.1. At present, standard
plots (50 m # 160 m)} exist nearly one-third in number: No,l
area 14 plots/36 plots, No.2 area 23/60, No.3 area 17/60, No,4
area 15/50. '

4.4 Summary
The standard plots exist only one-third in number that may
be designed in the area.
7,
\
Survey area : Shown in Fig-14.,l

the part surrounded by chain line
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15, Acreage of paddy classified according to the planting method
15,1 Objective '
To grasp:the presenf condition of the planting method
applied in the Pilot area,

15.2 . Method
I surveyed in the field and summed up the areage distributed

to the farmers on the drawing.

15,3 Result
Shown in Table-15.1
Though ¥ Détail design report " had suggested to adopt the
transplanting after land consolidation, actually only 10 % of
area of the paddy accepted transplanting, the rest did the

direct sowing.

15.% Reference
Refering to the " Detail design %, the conditicn of before
land consolidation and proposed cropping pattern after land
cdonsolidation are shown in Fig-15.1 in comparison with the

survey result,



Table-15,1 Acreage VS.

(Wet season, 1984)

planting method

unit : rai

Pump station Transolanting Direct sowing Total
No.l 163.6 387,49 551,09

No,2 5.0 462.03 507.03

No,.3 8.7 469,73 H78.43

No. U 5.0 532.11 537,11
Total 292,3 1,851.36 2,073.66
(10.7%) (89.3 %) (100 %)

%) 1l ryai = 0,16 ha

Before land

congolidation

After land
consolidation

proposed

Dry season

Vi A

whole area

Wet seasof

tpansplanting trans- ,;direct’ééwiig;{zg
ot _//’/./'/ 7,
172.9 ha 35,3 %] planting [-7193.8 ha 39.8 %~

420,3 ha

123,6 ha 25,2 %

[
©°

transplanting 368.1 ha 100

Northern part

368.1 ha-

cropping patterr

After iand
consolidation
present

condlition.

sy
“/~direct sowing 296.2 ha 83.3

s
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Northern part
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16.

Inspection of the diversion weir boxes in the Pilot area

6.1

16.2

i6.3

16.4

Objective
To grasp the present condition of the diversion weir boxes

in the Pilot area after the land consolidation finished,

Method

Inspection in sight

Result

As shown in Table-16.1, I checked 225 boxes in total.

180 boxes among these were active; 45 were dormant because

the farmers put soil inside of boxes to stop the in-coming

flow completely or the farmers gave up using boxes as these
had not been installed at proper elevation.

With regard tc the active 180 boxes, each box was to
have ? shuttering boards, then 360 pleces might exist. 122
pieces were available; but 73 pieces needed repairing because
these had rotted to be short in heitht, What to worse, there
were no boards at 165 positions.

I imagined the reason that the farmer dared not to repair
the boards of his own plot or to make new ones. Because he
did not feel the boards necessary when he would lead water
into his plot. It was the time when the boards of his own
plot became necessary that the irrigation rotation fell on

the turn of the plot of another's own,

Summary

In the Pilot area, only one-third (122/360) of shuttering
boards were available., It is necessary to prepare the all
boards properly, so that the water management in the rotatior

block may be performed.

—_— g ————



Taple-16.1  The Condition of Diversion Weir Box

Nunber of Box Shuttering Flush Board
Pum — - -

P (0 (2 (3) () (57 (8) €D)
Station | iive | dorment | total availabld meed no Total
No. repair exist

1 48 8 56 49 1h 33 96
2 56 7 63 32 16 6l 112
3 3y 16 50 18 19 31 68
4 42 1t 56 23 24 37 84
Total 1.80 45 225 122 93 165 360

—— 50 —




17, FEstimation of Manning's roughness n of the lateral canal
17.1 Gbjeative

17.2

To estimate the roughness on hydraullcs by the observa-

_%lon of the irrigation flow in the lateral canal and to

compare the result with the design value,

Method

Since we might assume that ‘the discharge, 8.W.L. and D.W.L.

of the secondary pump were nearly constant in a day operation,

‘T considered that the stream flowed steadily but non~uniformly

between two neibour turn-outs. Then I applied the equation

shown below:

2
h1§§§q§%~:h2+i[+§9&§-_§m(§? . _13?1__2302(}2L
" 2 RiP A R4,
where,
hl R h2 ; depth of water
Q1 » Q@ i discharge
Ay AZ i area of cross section
R] R RZ i hydraulic radius
i ;i slope of bed
1 » distance
el i i coefficient of energy
g i acceleration of energy
n i Manning's ccefficient of roughness

(*) Suffix 1 and suffix 2 imply the value at down-stream

and that at up-stream respectively,

We measured the discharge, using flow current meter.
{a} HIROI SANEI No.8060
(b} NAKAASA J-021 No.5084
(c) NAKAASA J-021 No.5189
1 prepared the calculation form shown in Table-17.1. 1
got the result, ﬁsing SHARP scientific calgulator E[L~5103
(pocket type). .
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Fig-17.1

17.3 Result

17.4

Shown in Table-17.2

Soon after the periodical maiptenance activity, such as
cutting weed finished, the roughness was estimated to be
n = 0.017-0,019 in the biggest canal LC-3. -

Even with normal maintenance, the roughness was estimated

to be n = 0,041 in the smallest canal LC-1,

Reference

Cross-section of canals _

In hydraulic computation, the Manning's equation was adopted
in taking roughness coefficient at 0.035, The canals shall
provide the cross-section with the broader bottom for easy
operation and Mainténahce, rather than that with hydraulical

advantage. --" Detail design "--



Table-17.1 ESTIMATION OF ROUGHNESS
. mp SAnllon A, / .
DATE : Zeb 3 /7P PLACE : ,’r:g@ Canak NAME : Fudugls, Chanekal
ITEM UP- STREAM DOWN-STREAM REMARKS =~
_ _ o T osuffix )
{1} section 1T Tuscoed &1 T Feaewt 7} IT 1 suffix 2
. ~enbrance- entrance | twstramesnt hs
(2) Position exit R MAkdASH
: F-ort po SoFY
(3) "Time Ay PR '
1 {4) Water level El.m -y ¥4 2. 830
(5)._Depth n 2. S . $2
(6) Bottom level El.m 7258 2 000
el = vpprg
(7} 1 : Bottom slope
{8) I : Distance n 277
{39} ¢ : bischarge ou.m/seq o srry Py o4 Qave == o. /72
(10) Q »* 2 PAER -V 34 o. 02572/ o 0287
(11) A : Cross section sg.m 2. 9028 2. 74‘2‘5:'
(12) A +% 2 o. PEF LSS o Fo/ e
(13} P : Wetted perimeter m L EFO 2.5768
{14) R : Hydraulic radius n o4 TIRT | o RWT/FO 4 1y 4 (13)
{15) R =% (4/3) O, 2 725 O, 23F LFT
{16} R *% {4/3) * A *% 2 o. 202 Fos b 200 ST
(17) F(A,R) = 1 / (R**(4/3) * axx2) | #8577 /2% £ 228 263 | [ 11 2eadisp
-
(18) 1 / (A %% 2) VAV - B e NPT 2oL II-I oc.ofaf//

2
FIR,A) * n° % Q2 1, =2 » (H2 + 1 * L - 0l + 2 ri’f-*"f)

Fuadesd 2 77 x e.o28F R /2P =2 {o..ﬂ-+(-o.o_/¢) wo..{:e} T

48 2fF ¥ 0’ = o o9z
2

@y P&F * n, = o D2 s2
n F o
n = o oRdd

g

t+ ool 2

o0 &8 TEE

2 Al
2, 0287
b

% pofo B/




Table-~17.2 Observation result of roughnéés co-efficient

54 .

Lateral Pump ‘Roughness Date Instrument
Canal Station - |:Co-efficient
‘n
LC - 3 1 0.0256 Peb. 9, 1984 b
0.0251 Feb., 9, 1934 c
1 0.0194 Dec.12, 1984 a
0.0154 Dec.12, 1984 o
2 0.0171 ‘Pec.13, 1984 a
0.0164 bPec.13, 19384 c
3 0.0332 Aug.l1l5, 1984 a
0.0276 Aug.l7, 1984 a
LC ~ 2 1 0.0255 Feb. 9, 1984 a
3 0.0365 Aug.l5, 1984 a
0.0389 hug.17,; 1984 a
LC ~ 1 1 0.0411 Feb., 9, 1984 a
* Instrument (a) ; HIROI SANEI No.B060
(b) ; NAKAASA J-_DZ]. No.5084
{¢) ; NAKAASA J-021 No.5189
N tC3 /]
(=]
| 120 !
{ :
SN LC-2 -, S L
AN e
L _ o Fig.-17.2 Standard formation
{ 110 I ] of the lateral cana
'l 1
N GV ./ L
N ¥ 5
{070 | i
I ]



18, Irrigation diagram in No,2 Pump area
18,1 Objective
. To revise the irrigation diagram applying the temtative
design dimensions derived frow the experiment in the

Pilot area,

18,2 Method
-1 calculated the unit water requirement; sunmaed up the
gross requirement in No.2 Pump area considering the result
of experiment and field observation as follows :
Unit water requirement 3 Water requirement For
Puddling 230 mm (150 mn)
Irrigation efficiency 3y  Application efficiency
0.80 (0.80)
Conveyance efficiency
_ 0,85 (0,90)
Pump operation hour of
23 hr (22 hr)

ws

puddling stage

Planting area : ;3 Observation result in
August, 1984
paddy 83.0 ha

up-iand 37,4 ha
total 100.4 ha

18.3 Result
Shown in Fig-18,1

The calculation in detail is shown appendix.

18.4 Summary
When we apply the dimensions derived from the experiment
result in the Project, No.,2 Pump requires quantity 10.8 cu.m/min
(10,2 Guim/min), épeed.ﬁgo rpm (620 rpm) and drive power 7,5 Kw
(5.5 ¥w).

%) The value described in (. ) are derived from the detail

design report or the final design.
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Ap = 10.3 ha I-2-1,

Secondary pump No.2
= 1703 1/5 :
177.6 1/s ::C)
LC-3
160.3 1/s
direct AP = 1,9 ha
q = 3.2 1l/s
. : Ap = 4.8 ha
Ap = 16,9 ha Telm2 T=2e3 qg= 9.5 /s
Av = 2,1 ha
a = 33,3 1/s q= 2.1 1s
LC-2
11202 1/5
Ap = 5,3 ha
Ap = 16,0 ha g = 10,5 1/s
S —— L=223 Av = 11,0 ha
g=31l.5 1/s ‘ g = 1l.1 1/s
-1
59,1 i/s
. : Ap = 11,8 ha
Ap = 16,0 ha ' L7 q= 23,3 /s
: T 25 -
S — Av = 4,3 ha
. g = 315 1/5 o _ g= 4.3 l/s

Flg,nlB 1 Irrigatlon dlagram in No 2 Pump area
(modiflcation wet season 1984)
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19. Consideration about hydro-dynamic dimensions of the secondary
pump '
19.1 Objective
To examine the capacity of the pump and the driver to

improve the performance.

19.2 Method
o tried that the pump might discha?ge mach guantity
than that in the original condition with increasing the
pump speed. '
(1) Dynamic item
He changed the ratio of V-belt pulley in order
1o increass the pump speed,
(2) Hydraulic item .
We measured fhe discharge indirect method using
flow current meter HIRCI SANEI No,BO06O,
(3) Electric item _
'We measured voltage using circuit tester
SANWA MULTITESTER YX-360 TR. We checked amperage

by the set position of the magnetic moter starter,

19.3 Result
Shown in Table-19,1
With the higher Suction Water Level, the motor was

running 73 % load of the rated value.

19,8  Summary
In experimental operation, in the case that S.W.L.
was highér than H.W.L. and head loss through the bar-screen
was less than 0,20 m of the design value, the pump dischérged
0.199 cu.m/sec at 738 rpm as the rated speed 620 rpm and

0,170 cu.m/sec,
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Table-19.1 Dimensions of performance

Ttem Rated value. Original Hodification
condition in experiment
Pump discharge (cu,m/sec) 0.170 0.1u43 (.193
Pump speed {rpm) 620 620 738
Diameter of pipe (wm) 300 300 300
Velocity in pipe {(m/sec) 2,140 2.02 2.82
Suction Water Level (El.m) 0,60 1.32 1.32
Delivery Water Level (El.m) 2.60 2,691 2,67
Head
actual (m) 1,371 1,35
loss (m) 0.546 1.06
total . (m) 2,00 1,920 2.41
Water power (xw) 3.325 2.685 4,630
Shaft power (i) 4,90 3.84 6.25
Drive power required (kw) 5.5 4,22 6.88
Voltage (v 380 380 380
Anperage (&) 11.8 8.0 11.2
Apparent pbwer (KVA) 7,767 5.265 7.371
Load efficiency (%) 63 73 85




20, Discharge of secondary pump (part 2)
20,1 Objective

As we had grasped the necessity and possibility to improve
the performance of the No.l and No,2 Pump, we decided to
replace the 5.% Kw motor with 7.5 Kw motor to increase the
discharge, The modification in detail is described in Table-
20,1,

To check the discharge after the replacement and to confirm

the performance,

20.2 Method
(1) Hydraulic item
He measured the discharge indirectly using flow current
meter described below!:
Instrument . {a) HIROI SANEI No.8060
{c) HNAKAASA J--021 N0.5189
Calibration ; By the Resource £ Energy
Agency of Japan
Measurement line 3 Horizontal 1 point
40 % depth below surface
(2) Electrical item
We measured the valtage and ampere using circuit tester
and clamp tester respectively described below:
Instrument 3 Circuit tester
SANWA NULTITESTER YX-360 TR
clamp meter

KEW SHNAP 9 MODEL 2904

20.3 Result
Shown in Table~20,2,3

20.4  Summary
No.l Pump is sucecessfully operating, increasing the discharge
33 liter/sec than before: No.2 Pump was not so successiul as

No,1 Pump owing to the bad electrical condition,




20.5

20,6

Reference
Selaection chart. of the mixed flow pump 300 SZ
50 Hz Vee-belt driven (Figs20.1).

Comment _

At No.2 Pump station, we measured the amperage three times
changing the combination of the electric wiring : the Value'of
1line-S were 7 A in each case. We asked the Provincial Electfic

Authority to investigate this matter,



. Table-20,1 Comparison of the operation characteristic

ES
Ttem Final design Modification s
Pump discharge (cu.m/sec) 0,170 '0.213 *2)
Pump speed (rpﬁ) 620 683
ratio | 2.32 2,12
Diameter of pipe {mm) 300 300
Veloeity in pipe (m/sec) 2,40 3,01
Suction Water Level (El.m) 0.60 1.69
Delivary Water Level (El.m} 2.60 2,617
Head
actual {m}) 0,927
loss (m) 1,229
total (m) 2.00 2,156
Water power (Kw) 3.325 4,491
Shaft power b (K) 4,90 6.173
Drive power required (Kw) 5,145 6,749
(5.5) 9 (1.5) 9
Voltage (V). 380 390
Amperage (a) 11.8 12,83
Apparent power (KvA) 7.767 8,667
Load efficiency (% .63 71,

#1) The value in column " Modification " were checked Dec, 12, 1984

%2} The value refers to the average discharge measured by instrument

{a) and {c).

%#3) The rated value is described in ( ).
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Table-20.2 Discharge after replacement

Pump Discharge Suction Water Date
Station Level
(liter/sec) (El.m)
No.l (a) 206 1.69 Dec, 12, 1984
(e 219
No.2 (a) 181 1,80 Dec, 13, 1984
() 182
Table-20,.3 Voltage and Amperage in operation
Pump Line Voltage (V) Line Amperage (A) Apparent
Station : v , Power
-V V-W U-W R/U S/ T/ (KVA)
No.1 390 390 390 ik 13 11,5 5.668
No.2 380 395 380 16.5 7 16.5 _ 83.836

ot
u

Voltage without load was w00 Vv

—— G0 e
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: Acreagé df_the Chad:Phya Pilot Projeot

October,'lgéh

Appendix-l.1

unit : ha !

Tteén

Area.

Arable‘laﬁd.

RE

Paddy

(2)

Vegetable

(3)

Others

(%)
Total. .
(1) (3)

(5)

Tacility
ot |

(8)
Road
8 .

canal

(1)

" Total :

(W) (6)

A{a)
Pump
_No.l

()
Pump -
No.2

{c)
Pump

Nq.S

(d)
Punp
No.4

{e)
Total =
(a) (&)

(£)
Trial
farm

(g)
Main
Pump
Station

(n)
Building
lot

NED)
Embank~
ment

(3)
Grand |
total .’

88,17

- 81,12

76,55

85,94

331.78

5.62

2.88

17,48

L.78

6.53

31,87

2,02

4,68

0,85

91.05

100,62

81.33

. 95,13

368,13

6,47

0,02

G,02

0,02

0,02

0,08

0.23

2.37

2.97

3.98

14.28

23.80

ol o1 -
iou.50j
84582?
99,13
382,49

647"
0.23
2,37

23.80°

115,36
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Water management groups and each coverage area’

;AbpendixleE

 Wet season 1984, Unit : ha
| o SR I R O |
Irrigafién difqh _Péddy ' Vegetable n7 .0thers ' Tbté;:
Pump station No,1 ' L
I-1-1 | 7.83. 0,32 7095
1-1-2. 16.07 15r0?f .
1-1-3 17,75 1775
Yel-h 16,00 16,00
I-1-5 14,76 2.56 17,91
1-1-6 15.97 15,97
Total 88,17 - 2,88 91,08
- Pump station No.2 , _
T-2-1 10,26 0.16 10,42
1~2-2 16,92 16,92
1-2-3 4.80 2,19 6,98
I-0-4 16,00 16,00
1-2-5 5,33 10,95 16,28
T_2-6 15.98 15,98
1-2-7 10,84 4,34 16,18
‘Direct 1.86 1.86
- Total 81,12 17.48 2,02 100,62
Pumpistation No.3
I-3-1. 19;65 19{65
1-3-2 22,38 22,38
1-3-3 15,32 5,78 20,11
13-4 19.20° 19,20
Total 76,55 4,78 81.33
Pumpjstatibn Nd,u _
R S 17,49 17,49
It 19,21 19,21
T IeH-3 17,01 1.50 0.53 19,04
[ SE 19.15 | 19,15
o I-4-5 13,08 5,03 2,13 20,24
. Total " 85,94 6,53 2,66 95,13
| trand total 331,78 31.67 4,68 368,13




DimeﬁsiOn of the lateral canal Appendix-3.1

in No.3 Pump area

1. Irrigation ditch and its coverage avea

Diteh Avea (ha)
I-83-1 19.6
I-3-2 22,3
T-3-3 20,1
1-3-b 19.2
Total L 8l.2
% Area in Dec. 1981
. 2. Lateral canal and its coverage area
Lateral canal Area (ha)
Lc~2 81,2
_ LC-1 - _ 39.3
% Area in Dec, 1981
3. Design capacity
Lateral canal _ Capacity (cu.m/sec)
LC-2 - . 0,0096 * 81,2 % 10,000
: 80 # 60 ¥ 22 % 0,80 ¥ 0,90
= 0,137
LC-1 : 0,009 * 39,3 % 10,000
' 60 * 60 * 22 * 0,80 % 0,90
= 0.066
4, Dpimension of the lateral canal
Léteral Capacity | Bottom Side Bed  1Roughness) Normal
canal (cu.m/sec) width {(m)] slope slope n depth(m)
Le-2 .} 0,137 1.10  } 1l 1/3265 0.035 0,421
LC-1 0,066 0,70 1:1 1/4710 0,035 0,385
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1.

Irrigation diagram in Pump No.2 area

Unit water requirement in depth

daily consumption number of _ plant
(mm/day ) plot '
7.1 % 15 = 106.5 A
7.1 i 1 = 7.1 A
6.5 % 15 = 97,5 B
5,7 & 13 = 74,1 C
5.4 I 2 = 10,8 C
5.4 % 1 = 5.4 D
230.0 % 1 = 230,0 D
Lg 531.4
531.4/48 = 11,1 mm/day

2. Unit water requirement in the ditch per ha

1) paddy
0.0111 * 10,000
60 * 60 ¥ 23 * 0,80

= 0,001675 cu.m/(sec . ha)

Unit water requirement in the lateral canal per ha

1) paddy
0.0111 * 10,000 .
60 * 60 * 23 ¥ 0,80 % 0,85

= 0,001971 . cu.m/(sec , ha)
2) up-land

0.0046 * 10,000
60 * 60 * 23 * 0,65 = 0,85

~=  0,001005 cu.m/(sec , ha)

T 89—

Appendix-18,1

stage

-growiﬁg
growing
- growing
growing
growing
growing

growing



i, Ditch and its coverage area and discharge

Discharge

Area {ha) (1/sec)
ditch paddy up~-land paddy up--land Total
-2 - 10.3 17.3 17.3
direct 1.9 3.2 3.2
I -2~ 16,9
I ~2 - 4.8 2.1
h2.8 2,1 h.9
I-2- 16,0
I~2- 5.3 J31.0
42,0 11.1 53.1
I-2-~ 16,0
I-~-2- 1i.8 b,.3
54,8 h,3 58.1
Total 83.0 17.4 160,1 17.5 . 177.6
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