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ARPAN I 4T AT}LHA{ COOPERA AT ITON Aqhﬂ“

(JICA)
DETAILED DESIGN syrRvey TEAM'
FOR . ' ;
|“E AGELCUIFU?mL DEV%LOPNENT RESEARCH PROJEST PHASE 11X
‘ I
MORTHEAST THATLAND
lecemher 7 tage

Oermﬁﬂwnb SeureL=ry

Fica’ “of tha Parmanent becreua‘
;1ﬁ18u.) of Agriculture and
Ccooparatives
Rajadamnsrn &ve.,
pangkel 102090

Re : The Pilot Infrastrusture Improvement Works for  the
Agricultural Development Research Project-Phase Ii

“The Dé izad by Jdapsa

etaiied De s13n “survey Tsam has bsan . orasniz N
Internaticnat Coopsraticn Qﬂgqncy__(JICA)' for the purposs. o7
formulating detailed. plan on ihs Pi10tﬁ1nfrastructu"€'Imarowﬁmen:
Wor S fo the Agr 1cu1tur41 Defeiopweﬂt Research Projsect Phase 11,
_The- Team:has, so uﬁr--made a series of site reconnaissances and
‘discussiens with your staff congernad in order to determine the
locaticn .and scale -of the Dﬁmn SLrau1bu‘Farm for Proper Land Use
(nereinafter referred to .as "the Farm™) and ite facilities. As
the resujt, we would like to submit to. vou the tentative idea Tor

2signing of the_Farm as -per the attachad.
Two. tean merbcrs M. Tsn1vﬁma and Mr. Xondo, will procead with
YOLT sta-s;uc COWDUCu Ffurther field surveys and investigations at
tha site and make the det a11eh design on the basis of ths ‘result
of thcle furvcyb . After the completion of the detailed design

and assassment of 1ts cost estimaticn, you will be informzd of
1bu-r95q1L tﬂrough:the_JICH Thailand G¥fice.

ror t e timely ccwmencem;nt of the construction of the Farm, we
woulcd 1iks to ask vou e take ihe netegsary Fforzpalitias in due
zation with  the JICA Teailand OFFice.
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y, we would Tike to ngreSS our aﬁarec1at1on for the'
n of your staff dur1ng our stay.
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'Sincere1y.Yours,

Satoshi AQHIDH
Team Leader

Sl 9.4 «_@:\,

Detailed Design Survey Team:

Janun International Coopsration

cc : Director General. :
. Eeparument of Agracu?tu e
MOAC .
(Act o Dr. Thanoncjit Wongsiri)
cc @ Depuly Director General ‘
'_uepartmonf o._hand Devewopment-.
MOAC : i _
e {A*L 1 Mr. Boonyarak ' ubs1r1)
¢cc : Dean, Facu1uy of ‘Ag r1cu1tu e
: Khon kaen University o
S (ATt Taweesuk Suentaweasuk) .
cc : Chief of Japan Sub- D1v1s10n A
Depsartment ot Techn1aa] nd Econom1c Coope at1on
{(ALL Mr. A cha~r1 Yooa:anar)
CC tmbas y of Japan

-

L 10~

F )

ALe

1Y




1.

Th1s survey is to.carty ocut *he de taw]ed design on
DvaQSuFGUTOn Farm Tor Proper Lahd US“ (ths Farm) which is to

1)

2)

-Obiedﬁfve

the

und rtake the avner1ment/tr.a1s to chack uhe techn1quvs which
were devaloped s0. far on their adaptability to Tocail
conditions and: . s L '
develop and derowstrate ‘propar Nand uee system to improve soil
produfb1v1ty unﬁer nhe conu1b1onq ov-typacae topography ¢f the
NOrthQaSb.'fu - ' h

I

Tre Fa.m, therefore; will play. the important' ole for ~ressarch
and techno]oc/ transfcr “to th& farmers as a pro J clt agtivity of
the_uechu1ca1 cooneratwon,~_' S ST

ThelFarmfw1}1 be mﬂnaged bv +he“Agrﬁcu1ﬁu"é'Péve1onmﬂnt Research

canter (ADRC), :sand. composed . of irrigation, seil ercsion survey and
larid use demonstration. fields - which- ‘nvolve the construction of
1anu'con501idatfoh,lirricapicn'syStem, drainage canals, farm roads,
pump stataon water tank reserVoﬁn and runoff ‘piots, eic. ‘

1ne rarm w}l] also equ1p +ho

f&ci]'tiée'such as- fiaid

f=)
laboratory, mach1n¢ry store hOJS survey -and st oraﬁn house and

dry y«,o..

. T

1gnt of the ubOJe;ruhb;Téam”conducted the surveys on
lecu1on of site,” scale o,;farm,.condjtion of power and-

oomest1c,water supply 'ahd?_water right,  and had preliminary
discussions .on the framework of the Farm. - -

g; Locat.on and Sra1e
(1) The 1ocat1on“0.ftho Féfm is planned. in considsration of
-f01[0w1ng uond1t1uns v
i(a) 5011 type _ o o
b)) rainfall, - . ' ' _ .
“(e) topoc“aph1c featu.es, ’ ‘ -
(d) eff3c1ency fo. dnwonsurat1on i
'uons1der1ng thp:abOVe,. the Farm G5 3= éctéd at the area in
Khao Suan. KWQ“Q, about 40 ki lom&b,rs north of Khon Kasn
“City, as shoxn in F19 1. :
'{20“The'arﬂé of ‘the Farm is ahout 25 ha'ihcluding the faciltity

yard as shown 1n F1g. 2. "

-'"11'“' :



3.

Components of the Farm

3.1

Farm Fie1ds

"The Farm'bonq1sts of the fo11owwﬁg f1elds and re1atad
construct101o S :

(1)

(2)

(3)

(4)

Fne?d

, oL : : . o : i :
The area of the experimental and demonstration fields wiii
be about. 19 ha. The Farm gonsists 0f the following  three
kinds of field, B ' - : ERERTE

1) Irﬁjgatjoﬁ,fié]d,_
The irrigation fisld will be 6 plots. (about 5.8 ha).
Th1s field will be used for exper1menta1 activities
re1ated to 1rr1gat1on : S
2)=Soz1 erosion survey rze]d
Thet.SO]] erosion survey f1e1d will b°-1 p]ot (aboun
0.5 ha). This field will equip runoff plots for"
measuring s0il. 1oss and runof‘ water. : '
3).Land use demonstrau1on T1e1d
: Th1s f1e1d w111 be iabouu 1o ha . In the 1ﬂ!d "~ the
C techno]ogy deve]opﬂd'by the onaect will be: systemat1zcd
' for Oemonsurqt1on to the 1armers :

anoff p1ot8 for measur1nq 6011 1088 and runoff watar

E1chteen (18) runoff plots For measur1ng soil loss and

.runoff water will be constructed,in thsa soil. erosion survey
- fieid. . Size of the runoff p]ot w111 be 5 m width-and about
20 m 1enght - o _

Irr1gatlon water supply svstem (1 500 m)

V1ny1 ch or1de or po]yefhy1°ne D1pe w111 ‘be. adopteH ;or th
water - distributing pipeline. Valves will be installed in
the pipeline 'system in order to. regulate discharge and
pressure of the dirrigation water.. : '

,Draihage canal (1,400 m)‘

. Drainage canal will be construrted as the earth ‘canal.

Gabionates will be p]aced 1n the drainage canal to prQVan

thp canal from scouring.

geTE



(5} Farm road (580 m)’

Farm’ rcad w111 be constructed in the Ferm for easy approech

by mach” nery and for maintenance work tain  and sloning

portion of the}rarm road will be paved with laterite.
- C R

(6) Reservoir (about 30,000 m )

In addition to the existing = pond capacity, the reservoir

will be newly constructed in order ©o increase the stcrags
- capacity for “the irrigation on the Farm.

(7)) Pump and'Pumc.scation ;
Pump stat1on w11J be 1nsta]]ed on the site which will
be suitable to intake .the low - water 1in the reservoir.
E1ectr1c1ty w11] be con81dered a2 power for pump,
(submersible pump ;.¢80 mm) :

2. Lo
(8) Watear tank (50 m ) -
Yater tank wi11'be»cy1ihdr1ca1'tank made of reinforced
concrete,'andiinsta11ed on .the highest porticn of the Farm.
(9) Water supp?y_pipeiine {620 m)

Steel pipe will be adopted for the water suoply pipeline
cornecting the  pump station and the water tank. Valves
will be installed in the pipeline in order to operate and
maintain the water supply pipeline safely.

3.2 Farm Facilities

In order to conduct .the experiment and the demonstration
activities in the Farm, the following facilities will be
constructed, L S

_ o,
'(:) Fwe}d 1aboratory (144 m, )

c1e1d 1aboratory will equ1p thcse such as
(1) 1aboratory Tor farm1ng researches,
(i1) laboratory for:soil researches “and
GRED equ1pm°nt room.

The Jaboratory will be constructed “with concrete block wall
and slate roof. '

- : L 2
{(2) Machlnery store house (72 m )

The mach1nery store house w111 store aor1cu1tura1 mach1nery
,such as tractor, etce,

13-
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o

The houseé will be constructed  with concrete pillar ang
slate roof, but without wall.

(3) Survey-and storage house (192 m-).

|he surVey and storage house w111 equ1p those such as
(i) pre11m1nary survey room, - oy
(1i) fertilizer and’ cﬁemioai storage and
(i11) products storaqe L

The housa w111 be construeted w1th concretm b]ock-wai] and
s]ate roof. ' . i :

z

(4) Dry yard (216 m )

In order to. dry the prqductstuCh'ashcaSéavé, COW pea,
maize, mung bean, etc., the dry yard will be facilitated

Necessary meééuféériakenlpx Thai side

For the éstébﬂiéh&éﬁé‘ofﬂﬁhé Eafm;jfo1]owing measures. should
be taken_py'Thai side, : . :

1) Provision of land fér?ﬁﬁngérmﬁ'l

é) Mahaéeﬁéht bfftﬁe #arm-ff_; . .155'5 1 

a) Estab11shment of managnment system

'b) Assignment of farm manhager and at. 1east two ass1stants

'¢) Budget allocation of the salaries for the employeew and
other expenses for management of the Farm

3) Supplementary cohstrﬂctioanQrBsf

a) Gate and fence ¥
b) E1ectr1c1ty and domestic water suppTv up to ‘the Farm

others - 'f.j _ B T T

The tentatave schedu1e qnd procedure for the construct1ow
work of the Farm is shown in Table 1.

=14



1989

Nov.

Déc.
1990
Jan,
Feb,
' Mar.

Apr.

May

Jun.
Jul.
~ Aug.

Sep.

Oct.

Table-1 »

OUTLINE OF THE TENTATIVE SCHEDULE

ON

'THE PILOT INFRASTRUGTURE IMPROVEMENT WORK

Japanesé. Side- -

Detailed design survey
-=-Noy. 28 to Jan. 11, 1950--

Detailed design work

in Japan

submission of final report

Thai Side §

To provide land for the
Farm .

e

_"Reguest of construction work
for the Farm

<
JICA HDQ
ﬂ

__(to JICA Thailand Office)

VSubmission'of At form for

Signing of Supplen

supervising expert
(to the Embassy of Japan)
ientary Note

. “on the Record of Discussion

Exchange of Note Verbale

Dispatch of supervising .
expert S _
Remittance of budget
contract for construction

" start of construction work

15—
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DEMONSTRATION FARM
i
[

F1G.2 . FOR PROPER LAND USE

TOTAL AREA APPROX. 25 HA

g LEGEND
;- Irrigation field
‘g o 1. {about 5.6 ha) N
N o (:)il Soil erosion survey
% vy ~ field (about 0.5 ha)
) N L )
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1. General
1.1 Background

The Agricultural Developmaent Research Project. .in Nertheast
Thailand as the Japanese Technical Cooperat1on had. been commenced
based on the Record of Discussions signed on December. 20, 1933
and completed on December 1988, after a cooperation’ per1od of
five {8) years. '

This project was intended to strehgthen_the;research
activities which was directed towards the.development of
agricultural technhology ‘adaptable to the Northeast Tha11and and
to propel the development of the Northeabt Tha11and The main
subjects were i) assessment of natural environment and natural
resourceas, ii) improvement of crop performance and iii) soil
cond1tionb and 1its dimprovemant, = The research. activities were
performed at the Agricultural Development Research Center (ADRC)
and its Annex and at the Khon kaen Field Crop Rasearch Canter
{(FCRC).

For promoting the further agricultural development suitable
for Northeast Thailand with its characteristics environment, the
Agricultural. Development Research Project Phase 11 in Northeast
Thailand has started based on the Record of Discussions sighed
on December 16, 1988 fecr. a cooperation per1od of five (b) years
until December 1833, The Tentative Schedule of .Implementation
for the Phase IT WaS signed en August 17, 1989 containing
research and cooperation of 1) classification of -agro- ecological
zones and land use planning, 11i)- development of Tarm ﬂanagoment
system and 11i) development of Tow-input techno]ogv

In the course of the Phase II, the'Roya1'Thai1 Government
(R722) pltanned the Demonstration Farm for Proper Land Use (ths
Farm) and reguested the Government of Japan (GOJ) to provide. the
cooperation fTor the plan. in response to the request, the GOJ
has decided tc implement the Farm by the Pilot infrastructure
Improvement Works and conduct the Detailed Design Survey (the
Surveyl. ' o : e :

1.2 Objective of the SUkvey

The objective of the Survey is to execute the Detailed
Design Survey for the construction of the Farm, inc?uding-]and
consoltidation, 1rrigat1on and  drainage. fac1:7b1ns, farm roads,
reservoir, farm facilities, etc. The Surveyrlﬁ_to perform the
data collection and field survey necéssary to the planning,
detailed design and cost estimation during the stay in Thailand,
and to work up the planning and detailed design etc - into reports
and prepare the tentative contract documents at “the. home office
in Japan, . :



1.2 Members of the Survey
(1) JICA Survey Team

Name

Organization

Speciality

Mr. Satoshi ISHIDA Team Leader

Mr. Kazuo NAGAL Coordinator

Land Consolidation

Mr. Shigeki ISHIYAMA
' : : Plan

Mr. Ken-ichirc KONDO Facility Design

Ceputy Diractor,

Project Planning Division,
Agricultural Structure
Improvement Bureau,

MAFF

Députy Director,

“Technical Cooperation Div.,

Agricultural Development
Cooperation Dept., JICA

Nippon Giken Inc.

Mippon Giken Inc.

(2} Counterparts

Name

Speciality

Organization

Mr-. Chaiporn Vachirakornwatana
Worigsa

M, Wanchai

Mr. Chartchai Poonpanich

Irrigation
Apriculture

Hechanics

Engineering Div., DLD
Engineering Div., OLD
frngineering Div., OLD




1.4 Work Schedule in Thailand

The Survey in Thailand was conducted for 45 days from
November 28, 1838 to January 11, 1990. _

No. . Date Day  Member city - Work Schedule

1. 11/28  Tue. 4 Bangkok - Departure  from Japan
2. 29 Wed., - 4 Bangkok - Courtesy call at JICA,
' ' ' Embassy of Japan and
- MOAC :
3. 30 Thu. 4 ~ Khon Kaen FfField. raconna1ssance and
S . , . S 'd.sou551on meeting at ADRC
4, 12/1 Fri. 4 ° - Khon Kaen - Data.collection
5, 2 . 8at. @ 4 '~ Khon Kaan Preparat1on for letter of
_ , ' o team leader
6. 3. sun. 4. Khon Yaen © o =do- , :
7. 4 ‘Mon. 4 Khon Kaen - Discusesion meeting at ADRC
8, o) Tue. -3 Bangkok  Preparation for letter of
team ]eader S
' 1 Khon Kaen “=do- .
9 6 Wed 3 Bangkok _ ‘Discussior meeting at DLD
' : i xhon Kaen Preparation for,Survey
10. 7 Thu, 3 Bangkok ~ Eubmission of letter,

report1ng to JICA and
Embassy of: Japan S
Khon Kaen Preparation fo;'sutveyf-

i
11. 8 Fri. 2 " Lv. Bangkok . - o
' ' ) 2 Khon Kaen Preparation for survey:
12, 9 . Sat. 2 SR Ar. Tokyo. ... o
2 Khon Kaen Preparation for survey
i3. 10 Sun. 2 Khon Kaen . Data arrangement .
14. 11 Mon. 2 Khon Kash Investigation of present
o conditions’
15, 12 Tue, 2 Khon Kasn ~go-
16. 13 ved. 2 Khon Kaen ' -go-
17. 14 ~ Thu. 2 Khon Kaen. ~do-
18. 15 - Fri. 2 Khon Kaen - ~do-
19, 16 . Sat. 2 khon Kaen - ~do-
20. 17 Sun. 2 Khen kaen. =GO~
1. 18 Mon. 2 Khon Kaen -do-.
22. 19 Tue. 2 Khon Kaen . -do-
23, 20 Wed. 2 _Khon Kaen - =do-
24, 21 Thu. 2 ‘Khon Kaen - =do-.
25, 22 Fri. 2 Khon Kaen = o =do-
26 . 23 Sat. 2 Khon Kaen - -do-
27. 24 Sun. 2 Khon Kaen Data arrangement
28. 25 Mon. 2 ¥hon Kazn P1anﬂ:ﬁ” and deta11ed dns19ﬂ
29. 26 Tue. 2 Khon Kaan - ~do-
30, 27 . Wad. 2 ¥hon Kaen ' ~do-

28—



No. Date Day. Member - City : “ Work Schedule
31, 28 . Thu. 2 Khon Kaen ~do-
32; .29 Fri. 2 Khon ‘Kaen ' -do-
3. 30 - Sat. 2 Khon Kaen ~do-
24, . 31 sun, 2 Khaon Kaen Data arrangement
25. 1/1 ° Mon. 2 Khon Kaen - ~do-
a 2 - Tue. 2 Khon Kaen Preparation of field report
37. 3 Wed., 2 Khon Kaen ~do-
- 38, 4 Thu. 2 Khon- Kaen Reporting to ADRC
.29, 5 _ Fri. 2 Khon Kaan @ Data arrangement
40, k] Sat. 2 Bangkok -Dffice ¢lesing, etc,
4. 7 - Sun. 2 Bangkok . Data arrangement
42, 8 Mon., 2 Bangkok Reperting to MOAC
43, 9 Tue, 2 - Bangkok ‘Additional data co?]ection
44, 10 - Wed, 2 Bangkok Reporting to JICA and
: ' Embagsy of Japan
“Thu. 2 Lv. Bangkok

g
841
—
-y

2. ‘Location and Scale of the Farm

"The. Fafm site s located immediately to the wsst of the
Khon Kaen—-Udon Thani Highway, about 40 km north of Khon Kaen,
The Farm lies within Changwat Khon Kaen, Amphur Khao Suan Kwang,
Tambon Khao Suan Kwang administratively. :

The scale of the Farm is about 25 ha including the facility
yard. ) :

3. Major Works Performed in the Survey Period
3.{ ‘Topographic SurVey
“Topographic survev “at the.Farm site was performed ch the

fo]lcwing items, based on .the existing topographic map of 1/1¢00
scale; : .

(i) traverse surveying along the boundary of the Farm,
(1) drainage. canal route surveying,

{iii)farm road route surveying, _

(iv) pror11e and cross oeftional leveling at the reservQir

site, and.
v contour 1=ne check surveying, etc.

29—



3.2 Water Quality Survey

Water guality was: 1HVeqtagated on the: following three (3}
test items; '

{1} electrical conducu1v1ty (EC),
(ii) pH, and
(iii)total dissolved solid. (TDS)

Two - (9) water ‘samples from ex18b1nc resnrvo1r and test pit
(TP.1) were ana]ySed '

3.3 Soil Survey

50171 surve" was carried out by exuavat1n9 two (2) test pits
(STP 1 and STP.2).  Soil prof11e ~and 8011 analysis were exscuted,

3.4 8011 Mechan1cs and Foundat1on Survey
8011 mechanTCs and fovndat1ow SuUrvey was Carrﬁed out as a
basis of the design and construction plan of the reservoir. This

survey was performed as foi]ows;

{i) Three (3)'teSt pitting (TP.1, Tp. and TP. 3) and
(i) Seven (/) auger bor1n9 (AH.1 to AH 7)

Foundat1on profile, undercround water tab}e measuremeht and’
s0il sampling were. executcd : :

3.5 Intake Rate Survey

Intake ;rétes were measured using the double ring
infiltrometer on the Farm site. The measurements were executed
on the four (4) pownts {IR.1 to IR.4).
3.6 Data Co]]ect1on

Data co11ection on soil, geo]dgﬁ,'meteoro]ogy and hydroleogy,
etc. was carried out. Major collected data list is attached in
ANNEX-2. : - - e SRR
3.7 Cbnstruction CdstlSurvey

Déta aﬁd ianrmatﬁon”on'the-cohstructiqn'matEFiais,
equ1oments and tabour, etc. were collected in the field survey
period. S _ : R
3.8 General Layout of the Farm

'Gehera1_1ayout of the Farm WAS des1cned dbr1ﬂ0 the field

survey period. This Jjayout had been drawn up based on the due
consideration of locations and sizes of 311 fac1]1t1es



3.9 Lanhd Consolidation Plan

0Proposed_areq of the Farm is gentle slope with gradient of 2°
to 3% The Farm fields consist of three (3) kinds of field, such
a§|§1)_1rr1gap1on'f1e1d; (1i) soil erosion survey field, and
(ii1i) 1§nd-use-demonstration-fier, Land consolidation plan of
these fields are as_fo]]ows; : :

(1) Irrigation field

L Irrigation field has been designed to uniform gradient
within each plot.

- {2)-S0o11 erosion survey field .

“This fTield equip'runoff nlote for measuring soil loss
and runoff w§ter.o Gradient of these runcff plots has been
designed to 3 ahd 5. :

(3) tand use demonstration field

In this field, contour bands have besn designzd.

3.10 Irrigation Facilities Plan |

(1) Irrigation area

g - Irrigation area consists of (i) irrigation field, (it)

runoff plois and (iii) a part of land use demonstration fiesld.
Total irrigation area will be about 6.8 ha.

(2) Reservoir

storage capacity: of existing reservoir has besn surveyed

to be about 6,000 c.m. Additional storage capacity from the
excavation has been estimated at about 21,000 c.m. Thereforz, the
reservoir will have a capacity of 27,000 c.m. This capacity 1is

not enough to irrigate whole irrigation area during the dry
sedason. o . "

(S)IWater supply syétem

Pumping system has been pianned, tecause the reaservoir

is located at the lowest portion of the Farm area. 1In this
system, installation of water tank is desirable, especialiy feor
the upland irrigation. Witih this consideraticn, the water tank

nas bsen plannad on the highest portion of the Farm.
{4) Vater distributing system.

in order to utilize the pumped irrigation watar and
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water head effectively, the closed type pipeline system has been
planned. . .

(5) Irr1gat10n method
Perforated pipe 1rr1gat1on method wou1d e su1tab1

tak1no account of effective head and operatlon ‘and ma1ntenance
4. Home 0ff1ce Hork

Home Off1ce WOrk will be’ undertaken by the Deta1led Design
survey Team for abcut one month in succession for the field
survey. The contents of the Home Office Work are described in
this chapter. _

4.1 Deta11ed Des1gn and Draw1ngs

. Major 1tems of deta1led des1cn and draw1ngs w111 be as Fo110us

-~
—
-

General layout of the Farm (conta1n1ng ]ocat1ons of all
facilities) T
Lavout of land conso11dat1on
Estimation of water requirement
Reservoir designing :
Pump and pupm station designing
Water tank designing ' : -
water supply and distributing p1pe11ne desvgnwﬂg
Drainage canal designing
Farm road des1on1ng o S
Field loboratory, survey and storags bouse and mach1nnry
store-house desighing .
Dry yard designing :
" Runof{ plots for measur1nc qo11 1055 and runolf water
designing. ' :
4.2 Construct1on P1an and Cost Est1mat1on

—
A e W W NP
SW RO
R L. L L R W e e

Fane T o)
-k
[R I
Nt

Appropriate construct1on p]an will be formulated in
accordance with the site conditions based on the Survey.
‘Construction cost estimation will bes carried out based on the
unit cost of labour, materials and machinery applicable to the
site, being clarified through the Survey. Final construction
cost wi11 be decided by the JICA. : :

4 3 Tentat1ve Contract Documents-

Following tentative contract documerts W111 be prepared in
Eng?1bh as a basis of placing the order '

FORN OF - CON!RACT

(1) _
(2) TERMS AND CONDITIONS OF: CONTRACT
{3) TECHNICAL SPEPIFICATIOHS —

~32—.



(4) BILL OF QUANTITIES
4.4 Report
| The.d}aft final report will be explained to the JICA at the

end of the Home Office Work, the middle decade of March, 1990.

_Thé FinanReport will be submitted within 20 days atter thes
explanation of the draft final report, the last decade of March,
1990, R ' .



ANNEX-~2 |
| ' COLLEGTED DATA
1. Soit

1.1 Out11ne of 80118 of the Northeast Plateau Tha11and“
. Technical Paper_ No 1, ADRC, December 1986,

1.2 Upland $ail of Tha11and The1r Characterization and
Capability Eva1uat1on , ADRC March 1986 :

1.3 "Compilation Report on 8011 FertiTjty;ih]Northéast
"Thailand", Technical Paper No.2, ADRC, April 1987,

1.4 ImprOVement of the Soil Moisture Regime for the
' Stabilization of Field Crop Production in Thailand",

Tropical Agriculture Research Center, MAFF and Department -
- of Agriculture, MOAC, February 1983.

2. Geology

2.1 Geo?og1cai Map of Tha11and 1:500, 000" Northeastern
Sheet 1883 Ed1t10n

3. Metecrology

3.1 C11matoiog1ca1 Data of Tha11and Boeyear Paridd (19566~
1985)", Meteorological Department, Ministry of
Communications. : - _

3.2 “Meteorological Data of Khon Kaen:Meteordlogical'Statiohs",
Metecrological Department, Ministry of Communications,
1983-1988, ' :

3.3 “Monthly Report of Weather Station”, ADRC, 1985-1983.

3.4 Monthly Rainfa]), Nam Pong, 1976-1987,

4. Hydrology

4,1 Study on 8011 Erod1b111ty by Us1ng Rawnfa11 Slmulator
Report of Short Term Expert (15), ADRC October 1987.

4.2 Hydr010910a1 Character1st1cs in K1ong Yang Watershed
Nakhonratchasima Provwnce

ST



5. Others

5.1 "The Study on Agricultural Land Conservation for
Integrated Rural Development in the East, Progress Report
(No.2)", JICA, March 19$88,

5.2 “"Rainfed Agriculture Pilot Project”, August 1981.

5.3 “AgricuﬁturaIIDeVe1dhmént Reseéarch Center 1in Northeast
Thailand (ADRC)-Activities and Research Highlights 1984~
1988", ADRC.

5.4 "“Exploitation of Promising Crops in Northeast Thailand”,
ADRC, December 1987. :






6.  Technical Data

W

(2).‘, :
(3)
4)

(5

Soils -
Sbil-Mechanics and Foundation
Cl-inzlét.e'érid Hydrélo ay

Intake Rate |
Bill .6f Qﬁantity and Unit Cost -






(1) Soils

LIST OF TABLES

'TABLE 5-1 SOIL PROFILE SURVEY (STP.1)

 TABLE S22 SOIL PROFILE SURVEY (STP.2)
 TABLE S-3  RESULTS OF SOIL ANALYSIS
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(3)  Climate and Hydrology
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TABLE M-I CLIMATOLOGICAL DATA FOR THE PERIOD 1956 - 1985
Station XRON KAZH Elevation of atation above MSL %5  metors
i Helght of harometer above MSY, %6 matary
In Station “iﬁ ' Helght of thermometer abovs ground 1.3  maters
Latltuda % 2% K Halght of wind vane sbove ground 10,58 moters
. , _ "
Longitude s e, Halght of raingauge 1.0 meters
Jan | Feb | Mar | Apr| May|Jun | Jul | Aug | Sep | Oct [Nov | Dee | Year
Progaure (+1000 or 900 sbs, ) : : 1. :
Baan 14,10 | 1988 | 09,72 | 07,97 [ 05,58 | 65,21 | 05,17 | 05.4% | 07,25 | 10,68 | 1%.28 | .52 .| 0.
Ext, Max, 28,13 | 24,72 | 2 ] 249,68 | 10,90 | .70 | 42,62 | 15.92 | 15,06 | 19,70 | 23,77 | 25.08 | 28,9y
Ext. tin, 02,34 | 00,36 | 99,98 | 9700 { 97,80 | AR | 95,05 | 95.58 | S22 | 01,87 OA.18 | 0B.M | 4,3
Thean d&il’ range 5-” 5:93 5.97 5-68 5012 ‘023 hO‘ ‘.11 bo’& *o?" 7 5.75 5.11 ~¢M
Temperature (°C) ] ‘ _
tiotn 22,8 26 207 ] 301 | 2.2 | 266| 28.0| 26| 220 | %3] N8| 28| :2
Bonn Dz, 30,5 %7} 35| %3] W8 | 33 owE| 20| 33| M3 30.8] 209 52,6
tean tin, 17| 19| 222 | 20 | 27 | 7] A2 | 236 | 23f 93 863 |27
Ext, iax, 2| Mo M| a2 | M2 | 4] 380 380 39 | oBA] BaA| B | A2
Ext, Kin, S 5.7) 104 105 | 268 19,8 | 20,7 20,2{ 20.8 | 19,3} N0| M| 5.6 5.6
Relative Humidity (%) ) _ _ ' o
toan 63.9) 624 ] 59.3 | 63,0 | 20 | maA| A 7| 820 | ma] w665 | 708
Baan Usx. 5.9 82,91 800 | a2 | 88,0 | 89.1] 0.7 M6 | 935 | 9LA] 8| 823 | 0
" Yaan ¥in, M| sos ] 386 | 23 ITs28 ) 58,7 611 60§ 63,6 | ss.al Mo ] ML | 345
Bxt, Min. o] 10,01 10,0 | %,0 | 26.0 33,0 34,0 ¥7.0 | 5.0 20| 210 5.0 10,0
Desws Point (°€) _
Hian "m0 ol 9.4 | 2035 § 23,0 | 236 235 236 | A3 | 2.9 186 ) 5.7 | 208
Evaporation {mm.) 1 . :
Moan = Pan Bh2 | b | 21,7 [ 26,6 [196.5 | 1714 | 65,5 | 130.0 [137.0 | 12,3 | 1300 | 1524 |2000.0
Cloudiness{0~10) ' '
Heen 5.0 34 36) 50 65| &0l so] &5 | ne| 37| 42| 35| s
Sunshine Duration(hr.) ' ' _
Uesn - 28,5 | 252,8 | 235.2 [ 22,5 |26 [ 1861 [ 1e2,4 19595 | 68,2 | 23%6.6 22,3 | 2033 |2%6,0
Visitility (km.) ' '
0700 L.S.7. 5,3 s.0F %0 | 6.6 | &3 8,9 901 67| 8. eal 73t 6a 7.3
tlean 7.4 B, 6.7 7.3 9.1 6.9 9.7 9.4 9.3 g% 9.0 8.1 8.6
Vind (knots)
Prevailing wind | o | st | s s | s | s e | e | e | o -
Basn wind spaed 2.0 2.4 2.5 2.4 2,4 2.7 2.8 2,61 1,8 8 2.4 2,4 -
Dex, wind spoed i 4 .} BONE 1MW {A750, 1 A92, 1359 40 B [330UE 3% RE| 53N [ B RE- | 33 ¢
wind spe SR B B BTN R I R PREIBRE
Rainfall (mm.) A ‘ _ - _
4‘.-'98?? ‘-6 15-2 . 37-, '5'0_:7 '5?-‘? 1”09 ﬂ}.i 1”-? 52.0 R 87-2 1’-9 3»3 V 1"%07-
Ziosn ralny doys .3 26| 3.8 6.9 156 | 1A | 157] 177 | w2 93! 17| o7 05,3
Greetest fn 25 hr, 2.2 630 | 58 | 65,7 | 807 [ A354 | 92,8 | 1348 |66 [ 1243 | 81,0 | 2.6 146.6
DayfYeor 2Af69 ] s | /a2 | 6/65 | s/t | /83 | 2/63 | 12/ | e | /68 | 14A | 20/7 /82
Vumber of days with ' ' ' . N
Haza 2,51 255 | %5 | 8.3 | b 00} 01| 00| 0,2 211 70 b A3 | 169
fog 0,3 0.4 0,2 0.4 0.0 0.0 | 0,0 0.4 | 0.0 0.h 0,4 | 0.4 2.0
il 0,0 0.0 0,0 0,0 0.1 0,0 0,0 0,0 0,0 0,0 0,0 0.0 0.
Thunderstors 0,2 4.7 1 48 ] 1.8 | 188 W7 | 1.0 | 134§ N 6,3 0.5 0.9 1002
quunll o0l 00| 00] 01} 0.0 0.0 ] 0.0 | 08 | o0 ,o}] 0o o0 0.1
Remark 3 4. Sunshina Durstion 19657 « 1985
2. Eveporation 1962 - 1965'_

— 54~
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| Intake Rate
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(5) . Bill of Quantity and Unit Cost
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UNIT COST of LABOUR

December, 1989

No. Item Unit Pcrd;xcfn
Baht |
L. | Labour nd 90
2. | Fofcﬁ{ap _ 7 md - 300
. 3 Opei-a_tc')r (Hé_éiry Equipment) | md 280
4 Assistéri_f_;iof(.)pera_mr md 200
,5.' Stcei W.orker" | md 250
6. | Mechanician md 250
.’I. Carpenter md 250
8. Masonry md 250
9. | Driver md 220




UNIT COST of MATERIALS

December, 1989

No. Item Unit Cost Remark
- {Baht)
1. | Aggregate
Sand m3 350
~ Gravel m3 300
2.-| Cobble-stone m3 300 ] .
3. Cement bag 90 {lbag=>50kg
4, Iron Bar kg 15 ' o
5. Wire for Binding kg . 20
6. Nail kg 20
7. Laterite - m3 100
8. Fuel '
' Gasoline liter 8.80
_ Diesel liter 6.50
9. Block
(90 x 190 x 390) PC 5.50
(70 x 190 x 390) PC 3.50
10. Brick PC - 0.40
1. Lumber m3 7,800.- | for frame
12. Timber m3 12,400.-
i3. Plywoced m?2 240.- thickness 6 mm
14, Log - m3 6,500.- _
15. Wire Mesh m2 120.-  |space2”,#11
.l 6. Concrete pipe (4)300) PC 160.- lit. =10m
17, Congcrete pipe {($500) PC 300.- lit. = 1.0 m
18. Steel pipe ($p300) m 1,540/6
19. 1 PVC pipe (¢125) m 1,472/4
20. PVC pipe ($100) m 965/4 |
21. PVC pii)e @75) m 600/4
22, PVC pipe ((i)ﬁ 5) m 430/4
23, m

PVC pipe ($50)

260/4
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