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PREFACE -

_ .THeRGGVerﬁmeht:of~Kihgddm 0f3Tha1Tan has made;requeet to the
‘Government 'of Japan a technical cooperation for the pﬁrpdSe of .
?br1ng1ng up ‘of “the agr:cu]tura] cooperat1ve organization in: order
- to improve the agr1cu1tura1 product1v1ty and reorgan1zat10n of
'agrtcultura1 structure by the rataona1tzat1on of market1ng thruugh'

- the introduction of know]edge -and exper1ence accumulated by the

agricultura] cooperat1ve in Japan The Government of K1ngdom of
Thailand has taken it up as one of the important policy in the
'ftfth nat1ona1.deve1opment plan. - In response to the reguest,
the technical eboberation peried_of five years has been started
since the reco%duof'discussions‘for the project was signed on
duly 6, 1984 between both Government of the Kingdom of Thailand.
and Japan ‘

The team;.heéded by Mr. 'bSamu’Furuya,_Director'of Planning
Department Chugoku Shikoku Reg10na1 Agricultural Administration
Office, M1n1stry of Agr1cu1ture Forestry and Fisheries, was_ o
dispatched to the K}ngdom of Tha11and from November 30 1986”t0
January 8, 1987 for the purpose of detail design of mode] infra-
structures for construct1on of 1rr1gat1on facilities and 1ntegrated
swine ra1s1ng fac1]1t1es_wh1ch is essential to project activity.
for the promotion of the compound farming management by combination
of crop cultivation and swine raising, at the model farmere grodp
in the Phimai Agricultural Codperative'se1ected from the five mode]_
agr1cu1tura1 cooperat1ves which 15 located in the Nakorn Ratchasima
Province as a key stat1on in the Northeast That]and

This'repoﬁt.presents the results of the field inVestigation
and the subsequent study in Japan. MWe hope that this report will
serve us a. guideline for the model infrastructure construction
work near future. 4 '






Last1y, we take th1s opportun1ty to express our deep grat1tude
to the Ccoperat1ve Promot1on Department M1n1stry of Agriculture
and Cooperattves of Thailand, the Japanese Embassy in Bangkok and
the dapanese Experts serv1ng in Thailand for’ the valuable coopera-
~tion and assistance extended to the team throughout the survey
perijod.

Februaky 1987

Kazumi Miyamoto
D1rect0r

Agriculture Development Cooperative Department
Japan International Cooperative Agency
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MAIN WORKS OF THE PROJECT

Swine rajsing facilities

ITEM . DIMENSION : STRUCTURE

Piggery (meet use) 10m x 7m x 3houses | Floor--concrete placing
' ' roof--slate
p— T

(multiplication use) 6m x 6m x 3houses

floor--concrete placing

Drying-facilities 60 m? (15mx4m) | A S

floor--earth

Compose barnyard _
roof material--slate

200 m? (20mx10m)

Feed crop processing
facilities

floor--concrete placing

32 m? (8mxdm) roof material--siate

Farm machinery shed 80 m? (16mx5m) - do -

| D=1.2m, H=8,5m, .
Well > places R.C. Pipe
Urine treatment basin| jom x 4m x 1.0 m R.C. concrete_

Principal features of irrigation facilities

1. Net irrigable area 9.6 ha(60 Rai)

2. Source of irrigation water .- Mun River

3. Irrigation facilities

3-1. Pump _
(1) Type of pump Volute pump
(2) Number 3 sets
(3) Power per unit 3.7 KN
3-2. Pond '
Storage capacity 6,500 cum
3-3. Irrigation canals
{1) Main canal 800 m
(2) Lateral canal 1,200 m
3-4. Farm Road 500 m

3-5. Regulating basin
Capacity . 10w
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CHAPTER 1 INTRODUCTION

1-1. Backgroud ahd.Objéct1Ves of the Survey -

Th1s progect the Government of K1ngdom of Tha11and has taken it -
up as a techn10a1 cooperatlon prOJect for the purpose of bringing up
of the agr1cu1tura1 cooperat1Ve organ1zat1on in order to 1mprove the
agr1cu1tural product1v1ty and-to reorgan1ze the agr1cu]tura1 structure
by the rat1ona11zat1on of market1ng system The prOJect in a five year
has been started since ;the regordﬂof,djscuss1ons for the project was
signed on Juiy 6;‘1984 between both Government of Thailand and Japan.

The ob3@ct1ves of th1s surVey work were to carr1ed out the detail
des1gn of mode1 Tnfrastructures for construct1on of 1rr1gat10n facili-

progect activity for the promot10n of the compound farming management
at the model farmers group in the Phimai Agricultural Cooperative
which 1s selected from among the five model agricultural Cooperatives.
1-2. List of Survey Team Members

Members of the survey team are tabulated below;

Name . Assignment Position
Mr. Osamu FURUYA Team Leader Director of Planning Department

Chugoku Shikoku Regional
Agricultural Administration
Office, Ministry of Agriculture,
: Forestry and F]Sher1es
Mr. Satoru HAGIWARA  Coordination  Staff, '
' - ' Agr1cu]tura? Development Div,,
Agricultural Development
Cooperation Department, JICA

~ Mr. Kenichi MATSUDA  Designing of Senior.lfrigatidn Engineer,

- Irrigation Overseas Division
. _ ~Facility Nippon GTken Inc,
Mr. Takahiro KATO Designing of Irr1gat1on Eng1neer

Swine Raising Technical Engineering Div.,
- Facility - Nippon Giken Inc, :



1-3.

1-4.

Dec.

Survey Period -
The period of the survey is as follows;

(1) FieId works in Thailand (30th Nev-'1986=- 8th- Jan.1987) °

Upon the request of the- Government of Thailand,  the

_Government of -Japan- d1spatched the survey team to That]and for B
40 days from 30th November 1986 o 8th January 1987, The field

works comprised the i) reconna1ssance survey and basic study
ii)'field'survey for‘des1gn works and . 111) pre11m1nary design.

(2) Home offtce works in Japan (9th Jan - 7th Feb 1987)

The survey team COnducted the home off1ce works in Japan .

for 30 days from 9th January to 7th February 1987 wh1ch 1nc1uded

the detail des1gn and tender documents

Schedule of Detail Design‘Team
The schedule of the detail design team is as fo11pws;
(1) Field works in Thailand

(a) First half part of the'sehedu1e - a]]’members

| A P o
1st  Meeting with JICA . (1) Visit the CPD Office
: Office and Embassy of (2) Meeting with Japanese experts
_‘.Japan N :
Znd -'Meet1ng w1th CPD staff Movement
| B _ (Bangkok we~—K0rat)
3rd. - F1e]d 1nspect1on in Field survey in Phimai
L _Kongsamak1 area o o : _
4th . (1) ‘Meeting with the (1) Meeting with the representatives
: staff of tne Phwmat of the farmer in the survey area
Coop. - .- (2) F1e1d survey

o (2) C011ect10n of

- informations at . the
RID Phima‘i) Operat10n
- and Ma1ntenance Office .



Sth

6th’

7th

Bth
o
10th
11th

12th

13th

Dec.13th

14th

|

1987,Jan. 2nd

3rd
4th

T

7th.

8th

(2)

Jan. 9th

22nd
23rd

Feb. 7th

‘Reconnaisance of

existing irrigation

facilities o
'Fiéid-survey ' ¢ ) Field survey

S | (2) Meetlng at the Phimai Coop.

'Movement o
: (Korat-——-Bangkok)

‘Meéting at the JICA Meeting with Japanese experts

Office o ‘at the CPD office
fMeet1ng W1th the CPD Meeting with Japanese experts
staff . at the CPD office

Report preparétjon
' Team meeting = Meeting with the JICA staff
e T and Japanese experts
Final Report to the  Final Report té the 'GPD office
JICA office and - (submit-of the letter)
 Embassy of Japan

LeaV1ng for Japan (Furuya and Hag1wara)
" Korat (Matsuda, Katc, Otsuka)

(b} 2nd half part of the schedule - Matsuda, Kato, Otsuka

Movement (Bangkok — Korat)
Field survey
Movement (Korat —- Bangkdk)

~ Report preparation and Report to the JICA office
~and CPD office

Leaving for Japan

Home office works in Japan
Report to the JICA Tokyo office
Detail design
Report to the: M1n1stry of Fore1gn Affairs

Cost estimation
Report Preparation 1nc1ud1ng Tender Documents

Submission of Draft Final Report

-3 -



1-6. List of the Visitors

- Embassy of Japan in Thailand

(1)

Mr. Katsuyuki NAGAYAMA

- JICA Thailand office

(1)
(2)

Mr. Michimoto GOTO

Mr, Eitaro MITOMA

- Japanese Experts

(1)

(2)
(3)
(4)

- Cooperatives Promotion Department

(1)
(2)
(3)
(4)

(5)

(9}
(10)
(11)

Mr. Koshi TANAKA

Mr. Hiroshi YAMAMOTO
Mr. Akira YOSHIDA
Mr. Yutaka OISHI

Mr. Chern Bamrungwong
Mr. Songyos Nakchamnan
Mr. Suparb Sewatasai
Ms. Peerarat Aungurarat

Ms, Wannee Ratanaw

Ms. Rachaneewan Prathomthong
Mr. Witaya Chinchantarawong

Mr. Panya Promdee

Mr. Chacchat Losagul
Mr. Nikorn Tongerm
Mr. Wallop Nisadal

First Secretary

Resident Representative
of JICA Bangkok office

Assistant Resident
Representative

Agricultural Cooperative
Promotion Project

- do -
- dp -
- do -

Director General
Assistant Director
Assistant Director

Chief, Project Planning
Office

Chief, Project Management

 Office

Senior Policy and Analyst
Policy and Plan Analyst

Chief, Engineering
Center No. 3 .

Survey Engineer
Senior Engineer
Senior Agronomist

- Nakorn Ratchasima Provincial Cooperative Office

(1) Mr. Songchai Pavaboonsiriwongse

- Phimai Agricultural Cooperative

(1)
(2)
(3)

Mr. Prasart

Mr. Yu Samanmit
Ms. Kanittha Pattanakul

Provincial Cooperative
Officer

District Cooperative
Officer

Chairman
Manager









CHAPTER 2 FIELD INVESTIGATION

2-1.  Topography and Geology
2-1-1, lTopogréphy.'

The proposed ﬁroject area located at about 60 km northeast of
Nakorn Ratchas1ma Clty Administrativeiy, the area be]dngs‘to
Changwat Nakorn Ratchas1ma, Amphoe Phimai which is STtuated 1n
south west of the Korat plateau in the Northeast Tha11and '

In more detail, it is-located about 6 km downstream of Phimai
Dam. The area is surrounded by the Mun River and RID canal that
intake.gate is 1nsta]?ed at Phimai Dam. The prOJect area is FTat_
and paddy field predominates in the project area. The water sources
for_irﬁigation are RID canal and ponds.

2-1-2. Ged1o§y

The Korat Plateau is composed of fine-graded sandstone and
shale strata which are overlain in the va11ey'depre55i0ns with
alluvium and river terrace deposit. The sandstone in the upper
strata are highly preVious.

The sality soil covers in the whole Korat Plateau area and
the rock salt was confirmed in the Phimai project area at 70 m
depth below the ground surface.



2-2, Meteoro?og} and Hydro1ogy
2-2-1. Precipitation

Rainfall data was collected at near the project sjtes.
Period of observation is shown in Fig.9 and those data are.
summarized in Table 1, 2. | B

Annual average rainfall at'Phimai area varies'frbm'1'000-mm-to
1,300 mm of which about 95 % of annua1 ra1nfa1] 1s concentrated
in wet season from Apr1l to ‘October.. ' '

Based on the resu]t of ra1nfa1] analysis, the ré1at10hship
between ra1nfa11 and crop cu1t1vat1on are genera??y character1zed |
as follows; o o

i) There is no rainfall from Nbvember, 50 %hat the paddy
harvesting is done by this time. Accordingly, the paddy
p]anting'wi]T be carried out during the wet season, from
May to October. ' -

ii) The proposed soybean'crop'is p]énted_after paddy harvesting
during the dry season from December to March. The effec-
tive rainfall can not be expected in this time.

2-2¥2. Temperature and Humidity

Since July 1985, the Phimai Cooperative Office has started
meteorological observation on the rainfall temperature and_humidity.
Observation period is still too short for analysis. '

Observat1on records of ra1nfa11 From 1977 and temperature from
1978 at RID Phimai observation station are available as shown in_
-Table 4 The fluctuation of mean temperature is re1at1ve1y small.

"  Based on the data at RID Phimai observat1on station, mean temperature

o Js about 28.3 ,C' The cpo1est month is December with the mean monthly
- temperature of 24.4 °c while the hottest one is April with 31.4 °c,



The other meteoro]og1ca1 data at Nokorn Ratchas1ma are aTso
aﬁé11ab1e as shown 1n Tab]e 5. The average relative hum1d1ty varies
from 65 % to 83 % and average annual value is 73 % at Nakorn
Ratchasuma Mean annual pan evaporat1on is 1,916 mm with monthly
varlatlons of 194 mn in: Apr11 and 132 mm in September.

Based on the above ment1oned data the crop évapotranspiration
was ca1cu1ated by us1ng the Modified Penman method.,

2-2-3. River Flow

© The Mun River'és fhEISDEE.water source for the project.
The river discharge is artificia]]y_contro]1ed by the reqular
constfﬂbted across the river, The water'1éve] and discharge have
been observed at the immediately upstream and downstream.of ‘the regu-
lator fr0m31977 to 1986 including the discharge records at intake
gate (RID canal). |

The Qbsérvéd:fe¢ofds'su6h'ds discharge records at intake gate
and Mun River, water Tevel records at upstream of dam and high
water level records of Mun River are summarized in Table 6 and 7,
and Fig.,11,12 andi3 resbeptiﬁe]y.

‘Observation records from 1975 to 1986 show that the maximum
water level at the downstream of the regulator was 152.9 m whereas
the minimum 149.1 m.

Régarding the river discharge, the daily maximum discharge
of 226.5 cu.m/sec was recorded in September 1982. On the other
hand, the discharge records show often zero runoff from January to
June,



2-3. Soil Mechanics
2-3-1. Field Tests

Location of thé“test'pits‘eXCavation are shown in Fig.i4,

Depth and width of those test'pits are 2m x 2m'x 2m and supplemen-

tal drilling was also carried out.

Test Pit No;hi' at proposed piggery site

Test Pit No. 2 at proposed pond site

Test Pit No. 3 -at proposed paddy field

‘Soil profiles are shown in Fig.15. The results of the test
pit investigation are described below. ' ' R

Profile'DéSchiption

Test Pit No. 1

0 - 60cm, po Soil, Clay |
60 - 200cm, Dark Glay, Sandy Clay
beibw 200cm, Gray, Clay:- '
Ground water level : 270cm

Test Pit No., 2

g - 20cm, TopJSdil
20 - 400cm, Sandy, Soft, Saturated
Ground water level : 160cm

Test Pit'Now 3

0 - 3Ucm Top 'Soil

30 - 200cm Brown1sh Gray, C]ay, Compacted
below 200cm, Sandy -
Ground water level : 180cm

As for Test Pit No. 2, the sandy soil is very soft. Therefore

“,ffthe special attention should be paid on the pond excavatlon works,

: espec1a11y, on the excavatlon slop and depth



Furthefuofe"additional drilling by augarhole was carried out
at the proposed pond s1te and 1ocat1ons and so11 prof11es are shown
in F1g 17 and 18,

, The result of the: above 1nvest1gat1on shows that the soil
about - 2 M depth from the ground surface is composed of. c]ay
_ which seems to have a suff1c1ent stress for structure foundation,
but the 5011 about 2 - 4 m depth from the ground surface is composed
of sand which is same as Test Pit No. 2. Especially, when soii
become wet, the stress will be decrease.

2-3-2. Soil Test
The items of the soil testing are as following;

1} 'Speoific'gravity'test

2} Liquid limit test

3) Plastic limit teot

4) Grain size analysis

5) Standard compaction test
6) Field density test -

The soil sample was taken from the above mentioned test pits
at 1.5 m depth below the ground surface which was considered as a
typical soil in the area. The reaults of the test are shown in
Table 8-12.

According to the grain size analysis, all of them (Test Pit
No. 1, No. 2, No. 3) belong to fine-grained soil.

On the other'hand, based on the Japanese Unified Soil Classifi-
cation System, the soil can be classified into the following
categories, taking the liquid and plastic 1imit test into account.



Test Pit Ho. | (Pngery) ol
Test Pit No. 2 {Pond S1te) Ly
Test Pit No. 3 (Paddy F1e1d) ......... "CH"

As for Test Pit No. 3, the cons1stency 1ndex shows about 1 a.
It means, the 5011 is genera]Ty hard under the cond1t1on of natura]
water content. Then the 11qu1d1ty indéx shows near]y 0(zero) and
the sen51t1v1ty ratio is also very 1ow which 1nd1cates a over conso-
lidated clay soil. '

Based on the Japanese Unifjed-Soi1 C]aésification System, the
characteristics of soil are summarized in Table 13,

The coefficient of permeability at the proposed pond site (Test
Pit No. 2) is estioofed'at ranging ‘from 10~ %cm/sec to 105 cm/sec.
Therfore, in the estimation of the pond capacity, it might be taking
the seepage loss ipto account. o N

The results of compaction test are shown‘befow;

Wopt. (2) | ydmax, (a/m?) |

© | Test Pit No. 1 | 19.2- | 1.606
| Test Pit No, 2 | 9.2 1,550
Test Pit No. 3 | 15.5 | 1.672

As for Test-No, 1 and No. 2, natural water content is larger
than that of optimum moisture content. as ‘mentioned above. Therefore,
the mo1sture content should be carefu]]y checked dur1ng construction
period ' ' '

- 10 -



2-4., Nater Qua?ityr

The water qua]1ty test for 1rr1gat1on was carr1ed out accord1ng
to the fo]]ow1ng s1tes and the1r ]ocat1ons are ShOWn in F1g 14,

Point 1S t Location
Ex1st1ng farm pond ———————— Piggery
MUn River ===s=-smmsmomeae Proposed intake site

T @ m.m o 0w e

Existing well

Ground'watér'
, _'Ground water

Ground_water

Existing farm pond
Small irrigation canal

- e e v .

Proposed pond area .

Test Pit No.1 H
Test Pit No.2 H
Test Pit No.3 H

2.0.m
2.0.m

2.0 m

,Apcbrding to,ﬁUnitgd Sfatg_Department of Agriculture (USDA)",
watev_samples_aré classified into four groups as shown. in Fig.19
with respect to sodium hazard depending on the sodium adsorptien

ration (SAR)_VaTué and the specific conductance.

as.

SAR =

Na

+

\/ (Ca++

~ Where, the concentratidh of. the ions is expressed in per

+ Mg++)/2

(USDA)

million (epm). The results of analysis of water samples are

summarized below:

The SAR is defined

SAR

‘Site T]t]e E.C. ~ PH Sodium | Salinity
.of . | MMHOS/cm Hazard | Hazard
| Sample 25° . '
Existing farm pond A 270 | 7.4] 12,5 | ¢z 52
Mun River B 550 | 7.5 21.4 | ¢2 s4
_Ex1st1ng farm pond C 240 7.51 15.3 C1 S2
Small irrigation canal| D 320 [6.4|20.2 | c2 S3
Existing well E 4200 | 7.1 31.3 c4 54
Ground water 3 11200 | 4.6184.9 c4 sS4
Ground water G 200 |7.5|22.8 | 1 $3
Ground water H 1340 |6.0] 36.3 |  ca 54

- 11 -




Based on the resu]ts of ana1ys1s, the water of Mun R1ver,
existing 1rr1gat1on canal and pond can by used for the 1rr1gat1on
On the other hand ground water shows h1gh EC value and SAR va]ue,
.can not be used for 1rr1gat1on _ But . the ground water at proposed
pond site is not so high. Thekefore,_the stored water will not
increase the sa11n1ty dens1ty catsed by the ground water

2-5. Irrigation and Drainage

The project area is surrounded by the Mun'River and RID canal.
The water sources for irrigation are RID canal and ponds. There are
no terminal irrigatfon'canais'in the project area. Therefore, all
irrigation and draihagé have been carried out”By'pTot4to'plot'method.
In dry season, the irrigation water can not supp]y from RID canal
and ponds due’ to decrease the cana1 water d1scharge Accordingly,
in this t1me, th°'1rr1gat1on water source for upland crop is depend-
ing on- the Mun River by emp}oy1ng the pumping facilities.. However,
the water IeveT of Mun River 15'1oﬁered'to:abootVSO;cmgdéep at the
end of dry season, even the pumping facilities Cao‘not use in this

time.

The drainage system in the projéct area are not provided.
Therefore, the excess water still remains in the fields. Especfally
in the wet'Séoson;zthe draihage conditions become worse.

.2f6._ Topograpbica].Survey

The topograph1ca] survey works were carried out to cover the

proposed swine- ra151ng farm and 1rr1gat10n area, Items of the

survey works are as fo]1ows

;¥(1) Leve] Survey for Bench Mark.,
From ex1st1ng B.M. to progect s1te (L=3.0 km) _

“ 1?2 -



(2) Swine fafsing-farm E
1.  Survey aféa-’. .
o Sﬁine'raising farm site : 0.5 ﬁa
- Phimai'AgriéulturaI Cooperative site : 0.8 ha
é‘ Plane tébie'survey
- C]oSed'traVEfé survey.
(3) Irrigatfon_area and-poﬁd site
1. SurVéyIarea:f 35 ha -
2. Travers survey
- Closed tré?ers sur?ey for whole area
- Concrete peg : 21 pegs
3. Levé]rgurvey

- Setting_a_base'line and mesh line (25m x 25m)
- Number of points : 800 points

4. Plane table survey
- For whole irrigation area
(4) Irrigation intake site

> River crossectional survey at intake site
-L=170m

2-7. Electrical Facilities

The existing high-tension 1line (22kv) extended to the center
~of Taluang Village. Then its high—tension.voltage drops to 380 v/
220 v by transformer for home use. This Tow voltage Tine already
extened to thé_propose swine raising farm where is about 900 m from
the said transformer. Now the electricity for the proposed pumping
facilities will be extended about 600 m distant from the swine rais-
ing farm. Considering the voltage fluctuation and d{stance,_it is
impossible to extent from the swine raising farm to the pumping
station. Therefore, the new line from the transformer point to the
pumping station will be required.
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341,

”3CHAPTER 3 :PLANNING AND DESIGN OF FACILITIES

.. General

The'Prbject aims at to promote compound farming management

(combination between swine raising and crop cultivation) in the area

of Phimai Agricultural Cooperative which is one of the model coope-

ratives .under the program of the Agricultural Cooperative Promotion
Project so as to increase farms income and to establish the coopera-

tive farming system.

For this purpoée, construction of swine raising facilities and

1rrfgation’faci1ities have been planned. The project will include

the following components.

Constructions of Swine Raising Farm

(a) Swine raising facilities--Construction of piggery, compose
barnyard and urine treatment basin.

(b} Feed crop prdcessing facilities--consisting of drying and
storage facilities '

(c) Related facilities--construction of farm machinery shed
and well |

Cdﬁstruétidn oF'Irrféatfoﬁ.FééiTitfés

Consisting of pumping facilities, pond, requlating basin,
canal systems and farm road

For detail design, the following basic considerétions were
incorporated in the study;

(a) The detail design is made in accordance with the plan proposed
| by the CPD and Japahese experts, which is justified with the
purpose of model infrastructure improvement program promoted
by JICA, with the consideration of natural, social and economic
conditions in the area.
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(b) The views and 0p1n1ons of farmers concerned are respected
in the process of “determination-making on the Tocation and
“scale. of the fac111t1es.

(¢) The Opinioﬂzbf the authority concerned to existing facilities
is taken into account in designing of the water source

facility.

~ The locations éf the proposed project sites are shown in Fig. 20.

3-2. Swine Raising Facilities Plan
3—2—1;"Basic'cbncept‘in P1aﬁnin§

. The scale of swine.raising farm is p1anned to feed 112 heads of
pig in total of which 100 heads are for meat use and 12 heads are

for multiplication use.

~ The design of swine raising farm will be carried out with the
consideration of the f0110w1ng po1nts

(a) Imprbvemént of feeding condition and circumstances
(b) Community use of feed crop processing facilities

(c)i_Uti]ization:of-feces and urine

3-2-2. Planning and Design of Swine Raising Facilities

In order to integrate the swine raising, the following facilities
‘will be planned.

_:(a) Piggery (meat use)—vfeedab}e head at ordinary time--100 heads

(b) Piggery (multiplication use)--feedable head at ordinary time
--12 heads
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(c) Drying facilities

(d) 'COmpose barnyard

(e) Feed crop processing.fatilities
(f) Farm machinery shed

(g) Well, and

(h) Urine treatment basin

The major dimensions of the facilities are summarized below:

ITEM DIMENSION STRUCTURE

Piggery {meet use) 10m x 7m x 3houses | floor--concrete placing
roof--slate

Piggery 6

- do -
(multiplication use) i

x b6m x 3houses

Drying facilities floor--concrete placing

60 m? (15mx4m)

floor--earth

Compose barnyard
200 m* (20mx10m) |- yo0f material--slate

floor--concrete nlacing
roof material--slate

Feed crop processing

facilities 32 m* (8mx4m)

Farm machinery shed 80 m? (16mx5m) - do -
D=1.2m, H=8.5m, .

Well o 2 nlaces R.C. Pipe

Urine treatment basin | 10m x 4m x 1.0 m R.C. concrete

A general layout of proposed swine raising facilities is shown
in Figﬁ 22'énd the feed crop processing facilities will be constructed

jn the area of Phimai Cooperative.
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3-3. Irrigation Facilities Plan

3-3-1, Basic Concept in Planning

The proposed cropping area is 60 Rai for soybean cultivation
from December to March after paddy harvesting.

The water source for the project is the Mun River, During
high water seasons from December to February, the irrigation water
will be directly pumped the river_Wéter to the irrigation system.
On the other hand, during Tow water seasons from March to April
there is no dependable water in the river for irrigation. It is,
therefore, required to construct the pond for storage the river
water for dry season use in March.

As for the irrigation method for soybean crop, intermittent
irrigation with furrow is favorable for farm practices after paddy
harvesting.

3-3-2. Irrigation Water Requirément
(a} Crop water requirement
Potential Evapotranpiration {ETO) is estimated on the
monthly basis by applying the modified Penman Method based on
the climatological data observed at Phimai RID meteorological
station. The results of calculation are shown below, and its

detailed estimation is given in Table 16.

Potential Evapotranspiration

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep [Oct | Nov |Dec

basis

Sep Total
Daily - 4.7 5616.1]6.61{6.115.615.415.214.6i{4.7|4.6 (4.4 -
basis
Monthly | 146 157 {189 1198 {189 168 } 167 | 161 | 1351 146 | 138 : 136 1,930
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After the determivation of ETO, crop evapotranspiration
(ET crop) can be estimated by multiplying the estimated ETO
vaTues'by'crdp coefficient'(Kc). The Kc values vary depending
upon a growing period of crops énd'}ocaiity. Thus,-}his Ke -
" values are selected for pkbposed crop as shown below (See
Irrigation and Drainage Paper 24, FAD)

Selected (Kc) Values for Sbybean

~ Month Dec. | Jan. | Feb. | Mar.

Ke ©0.45 0.75 | 1.1 | 0.45

The ET crop values are, thus, predicated by applying ETO
and Kc as mentioned above. The estimated crop evapotranspiration

(ET crop) for soybean is shown below.

Crop Evapotranspiration (ET crop).

(unif:‘ﬁm)
- Month ‘Dec. |- dan. | Feb. Mar.
ETO 4.& 4.7 5.6 6.1
Kc 0.45 6.75 1. 0.45
ET crop 2.0 3.5. 6.2 2.8

(b) Irrigation Efficiency

In consideration of soi] conditions in the project area and
applied irrigation methods and structure, the project irrigation
efficiency (EP) is estimated at 75 %. '

{c) Effective Rainfall

The ya]ue'of-effective rainfall is neglected as a safety
:'factdk in’éonsidétation'df'thé'1rregu1ar distribution of rainfall,
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(d) Irrigation_Water Requirements

following equation.

v

where,

v
EP
A

ET crop

N

10 (

EP

A x ET crop x N

A

)_

~ The irrigation water requirements can be obtained from

; Monthly volume of water requirement in cu.m.

. Project irrigations efficiency - 0.75

; Cfopped acreage of soybean crop - 9.6 ha

s Crop evapotranspiration in mm/day

; Number of days in each month

Based upon- the above equation, the monthly irrigation

water requirements for soybean crop are calculated as follows;

Month]QVWétéf Reduife@ent

- (Unit : cU.m.)

Month " Dec. "Janﬁi Feb, - ‘Mar,
Day 1153 fias' 1 15 28 15
ETO - 4.4 | 4 a7 | 47|56 | 56 | 6.1 6.1
Ke. - 0.450 0.750 1.1 1.1 | 1.1 4 0.a5] -
ETcrop | - 2,00 3.5 | 5.216.2 | 6.2 | 2.8/ -
v 3,840 16,700 22,300 | . 5,400

(e) Unit Nater-Requirements

The unit water requirement (m?/ha/day) can be estimated from

above said equation as follows.

V=

10

(1.

0x6.2)

0.75

10

(!.

1 .
0x2.8)

0.75

1

= 83 m®/day/ha

= 37 m*/day/ha

- 19 -
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3-3-3. Planning and Design of Irrigation Facilities

The proposed irrigation facilities to be consturcted are as
follows. '
- Pumping faciiities
- Pond |
~ Regulating basin
- Canal

- Farm road

(a) Pumping faci1ities

Considering the topographic conditions of the area and
available water resources, two {2) pumping stations will be
constructed of which one is located in the niddle of the
southern prOJect boundary facing to the Mun- River for pump1ng
river water to the irrigation system and pond in wet season
through the regulating basin. - The other is located between
pOnd'and regulating basin for pumping the pénd water to the
irrigatidn System inﬂdry season.,

The design conditions of pump are as follows;

Pump for river water

24,

DeS1gn discharge ; Q=0. 96 1/sec/hax9 6ha><o0x-TU 1,000 = 1.33 m®/min
Total pump head ; H =14.0 m

Type of pump ; Volute pump, Single suction

Bore ; 80 mm, -Revolution ; 1,200 rpm

Power per unit ; 3.7_kw Number s 2 sets

Puhb fdr'pbnd'water

Des1gn discharge ; Q 0.43 ]/sec/hax9 6hax60xTU+1,000 = 0.6 m*/min

Total pump haed ; H = 12 0m

Type of pump ; Volute pump, Single suction
Bore ; 80 mm, Revo]ut1on . 1,200 rpm

Power per un1t 3 3.7 kw, Number i 1oset
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(h) Pond

.~Theipond‘wi11_be constructed near to the'pumping'station.
“The storagé volume. of pond is calculated as follows;

Irrigation water requirement for the month of March
+ 20 % of pond loss (evaporation + seepage)

y

!

55,400 x 1.2 = 6,500 cu.m
The necesﬁary_area for bond.wiil be about 900 sq.m.(30mx30m)
and a depth of 4.0m. Slope of the pond will be 1 : 3.0.

(¢} Regulating Basin

In order to dissipate the water conveyance energy of pump
and to maintain water head, the requlating basin will be con-
structed after the pumping house to connect with the canal.
The capacity of basin is designed at 10 cu.m.

(d) Canal

The layout. of proposed irrigation canal systems is shown
in Fig.23 . The irrigation canal will be provided with concrete
lining in consideration of the following:

- The irrigation area is extremely flat. Canal will have
a'quite gentie slope accordingly. In order to keep the
water level at the downstream end of canal at an appro-
priate height for irrigation, concrete 1ining to keep
smaT]Ithe friction loss will be necessary.

- Banking will be made for canal. Therefore, concrete
Tining will be useful to prevent leakage and to protect
the banks from erosion.

The hydraulic calculation is done by using Manning's formula
for the irrigation canal as fallows;

273 /2
Q= 4A-. % * R A I , Q=AxYV
Where: Q= Design discharge N= Roughness coefficient
A= Discharge area R= Hydraulic radius
V= Current velocity I= Bed slope
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(e) Farm Road
:The-Farm=R0ad will be censtructéd to_connect-iheipumbing
“house along the main canal for operation and maintenance of
facilities and transportation. The width of farm road is 4 m
to be paved by laterite. C '
A general 1ayout'bf pfbbdsed 1rFigat16n facilities is shown
in the Fig. 23. The principal featurés of the facilities are
summarized as follows;

Principal Features of Irrigation Facilities

1. Net irrigable area | 9.6 ha(60 Rai)
2. Source of irrigatidh water ) o MUp Rivér 

3. Irrigatibn facilities

3-1. Pump , , :
(1) Type of pump - - - Volute pump
(2) Number - S 3 sets
(3) Power per unit - - ' 3T K
3-2. Pond
Storage capacity =~ | 6,500 cum
343. Ikrigaijn tana]s _ | | o
(1) Main canal 4. 800 m
(2) Lateral canal | ' 1 1,200 m
3-4. Farm Road . . . 500 -m,

3-5._Réguiating basin
Capacity " 10 m?
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3-4, Study of Full Scale Development Plan

- After cbhpTetion of the project, various socio-economic benefits
are expected and its demonstration activities are highly promising.
In addition, the project would bring about experience, technical
know-how and skil]s_in-farmers.' These up-graded human resources
will provide motivation for future development in the Phimai Model
Cooperative Farm.

- In this_connection, a study of full scale development plan is
made based on the previous mentfoned concept for CPD information.
The following table shows the result of the study and a general
layout of those facilities is shown in Fig. 1.
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Table I Main Works of Full Scale Development Plan

Main works Quantities. | Construction cost. (Baht}
I Swine raising farm 7 farms | - 8,500,000
‘Piggery (Meat use)
Feedable head-700 heads
-Piggery (Mu?tfp]ication_use)
Feedable head-84 heads
Drying facilities
-Compose barnyard'
Feed crop processing
facilities
-Farm machinery shed
-well ?
-Urine treatment basin §
Sub-Total |
2. Irrigation facilities i
2-1 Net irrigation area..... 70 ha _é é
2-2 Source aof irrigation water §
..... Mun River, RID Canal :
'2-3 Irrigation facilities §
1) Pump $200, 22 kw 2 sets
880, 3.7 kw 18 sets 5,200,000
2) Pond 45,000 m® | 3,400,000
3) Canal Main canal 6,000 m 2,000,000
Lateral canal 8,500 m | 2,600,000
4) Farm road Width; 4.0 m 3,500 m 1,500,000
5) Repair for existing canal : '
Bed Width; 4.0 m 7,000 m 1,000,000
Sub-Total 15,700,000
Direct cost 24,200,000
4,800,000

| Indirect cost

Construction cost

- The exchange rate is Baht 1.0
' = J¥6.20

29,000,000 B
= 180,000,000 Q¥
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Volute pump,2sets
G=5.0 m /min,
200mm,22kW

RID Canal

Canal (Exfstfng)

Volute pump,3sets
Q=0.6 m /min.
80mm,3.7kHW

Mun river

Legend

PLAN

NBe | | o

Swine Raising Farm

Irrigation Canal (Main) .
Irrigation Canal {Lateral)

Pump Facilities

_ Model Group

Farm pond







" CHAPTER 4 CONSTRUCTION PLANNING

;.4-1. _ConStrucfibn'Methéd'5i5

The project involves mainly eafth_works such as construction
of‘pond,'noed”dn8 cane1e §07that-a'hUge number of earth volume
shou]d be carr1ed out. by mach1nes -.Construction equ1pments were _
a1ready donated by JICA under the. Agricu]turaT Cooperative Promotion
Progect for the purpose of construct1on of project works and 1mprove—
ment of heavy equ1pments operat1on technique and construction admini-
stration. ab111ty for. CPD s personei

k.Under the aBBVefsaiHrcdn&ition , there are two ways to execute
such civil works ;' execut10n by force account and contract basis.
Therefore, for th1s proaect the construct1on of pond, road, canal
(earth works) and embankment for SW1ne raising farm site w111 be
executed by the force account basis by using the donated construc-
tion equ1pments while the construct1on of pump1ng stations and
swine raising farm: fac111t1es ‘and concrete for canal Tining and its
related structures will be executed by the contract basis. Then.
the ‘power line will be constructed by the Provincial Electricity’
Auth0r1ty (PEA).

4-2. Construction Schedule

The time required for construction of the project wou?d be
about 6 months 1nc]ud1ng about one month of preparation of tender
documents, tender calling and tender award and Final Inspection.

The proposediéonstrUction schedule is shown in Table 17.

~The construction scheduTe for the project was worked out on
the basis of the following considerations;
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(a) workab1e days |
Mean workable day is dec1ded as 21 days per month consi-
der1ng the suspens1on days caused by ra1nfa11 Sundays and

nattona] hol1days

(b) Convers1on rate of earth vo1ume

The convers1on rate of earth volume for ‘making the earth '

mov1ng plan is d1c1ded as 1 vs_1_

'(c) * Earth mov1ng p]an

In pr1nc1p1e the earth mater1a1s necessary for embankment

are supplied by a excavated earth materials 1n the site.

(d) App11cat1on of manpower and construct10n machwnery

Monpower is app11ed for the work;- because the work sca1e s
the comparatively small and the emp]oyment opportun1ty for local:
labour can be 1ncreased The constructioﬁ eQuipment!is,se]ected.

as f0110ws
Dump Truck (11ton) " transportation
_ Buli_Dozon_(11_ton)' excavation or spreading
Back-Hoe Shovel (0.5 m3)  excavation
Tractor Shovel (1.2 m®) Toading

'Vibration Roller (3 ton) compaction
Pontab]e Cencrete Mixer  mixing of concrete

‘ The b111 of quant1t1es of the construction works are shown.
1n Tab]e 18,
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CCHAPTER 5 - COST ESTIMATE

51, _Genéﬁelh'

The constructaon cost of the prOJect is estimated by use bill of
hquant1t1es taken from the deta11 designs, ‘drawings, and reasonable
e'un1t costs The construct1on cost is 1nc1ud1nq tax, prof1t and -
hhoverhead, ‘and a]so 1nc1ud1ng contTngency for price escalation and
physical ‘measures of b111 of quant1t1es

-'Cost for civil‘WOhke'?s estimated taking account of various
factors such as construct10n method, earth moving plan, workable

days and SO on.

Unit'COSt'of eech work item is estimated by use Tabour cost
and material cost which are current market prices surveryed on the
beginning of Dec. 1986.

The*ekthahge.rate used in the estimate is Baht 1.0=J¥ 6.20.

5-2. Construction Costs

The total construction cost of the project of which 9.6 ha net
(60 Rai) is developed, are estimated at Baht 4,580,000 (J¥29 000. 000

equ1va1ent) 1nc1ud1ng price cont1ngenc1es The cost comprises Baht
4,030,000 (J¥25 000,000 equivalent). of construction cost and Baht
_650, QQQ__ (JY 4,000,000 equivalent) of equipment cost to be supn]1ed
by the JICA. The construction cost are summarized in Table I1 , and
est1mated unit cost of each item is shown in Tab1e 21, £2, and SUFVEjed.
-market_pr1ces of Tabour and material are shown in Table 19 and 20,

respectively,
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