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_ This report on the detaﬂed design for the Mae Klong Pilot Pl‘OJeCt
an mtegral part of the Technical Cooperatxon Pro;ect on the Irrigated
' 'Agrmulture Development in Thailand, was subm1tted by the Detalled Des1gn .

- Sm veyr Team headed by Mr. Kunio Ikl. o

The Team wae orgamzcd and dispatched to Thalland by the Japan _.

= ;Internatlonal Cooperatlon Agency, for the purpoee of preparmg the dctalled

:fdGSlgn of the Mae Klong Pllot Progect under the above mentloned Techmcal
Cooperatlon PrOJect which was commenced in accordance w:th the Record

of | chusslons concluded between both countrles on Apr11 8 1977

It 13 f1rmly beheved that th1s report baemg upon the close consulta-- S

7 tion Wifh ‘the Thal authorlties concerned and the fmdmgs the Team attamed )

]_w1Il greatly contmbute toward smooth and effectwe 1mplementat1on of the .

- Pro_]ect

Last but not the least I w1sh to thank the Team for their efforts and

._'cooperation Acknowledgement is also made with grat1tude for the guldance,

| 'm dlspatchmg the survey' team, accorded by the Mmlstry of Fore1gn Affalrs
and Mmistry of Agrlculture and Forestly and other personnel concerned
-as well as to Thai off1c1als whose wholehearted cooperation made the Team s

-work a succees. .

December .19»37 ! - ‘ZWQ@/&@Q//Mﬁbﬂ“ -.

~MICHIO NAKAHARA
- Director
: Agncultural Development
_ Cooperation Depariment
Japan International Coopel at:on
. Agency



- Letter of Transmitfal

: :Mr. Mlchm Nakahara

o Direcior

":7"-Agricultura.l Development Cooperatlon Department
- Japan International Cooperation Agency : -
.'Fokyo R o :

.Duar fnr, -

S 1 havc the honour to submit herowzth our- xcport on thc clctallcd
desxgned for the Mae Klong Pilot Project which is one of the sub~" "

projects established under the Technical Cooperat:on Project on the

Irrigated Agr iculture Development in Thailand in accordance with thd

. ‘Record ol Discussions dated April §, 1977. . The team has carried out .

" the detailed design survey for the period of twemy -five days. E:om '
. S(,ptcmbel 20 to Octobt,r 14 19'” : : .

: In the course of our held work we have beu1 tncouraged in’
. our survey. w:th greafl expectation placed by the That authorities con-.
cerned, thc:eby, the team has been able to complete the survey wuhm S

. the given pemod. under’ the close cooperatlon 'of the Thal authontnes

‘gon cerned

. L hope that thlc; 1eport wn]l be fully ut:lued as a gu1de and basic
: matenalc; for successful realization of the Mae Klong Pilot Project,

- ‘Furthermore; I hope that the Project will prove to be helpful to the

' development of agriculture in Thmland as well as 1o The Mae Klong

' Basm

Fmally, I take thls opportumty to express my hearty thanks to

- the Thai authorities concerned, Embassy of Japan.in Bangkok, Overseas
~ Office of Japan’ International Cooperation Agency in Bangkok and Japanese
‘Experts in Thailand for their valuable assistance and coopm ation extended
the tedm throughout the survey permd

k Very tluly yours,

/LM} L7 x,’/[/

December 1977 - R : Kunio ki
: : ' - Team Leader forr the
- Detailed Design Survey of the .
Mae Kloug Pilot Project, the
Technical Cooperation Project
- on'the Irrigated Agriculture
- Development in Thailand
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. CHAPTER 1, . PREFACE ~

21:1;1.: Thc Outljne of Japane%e Tcohnloal COOpOP&lJOh Proyvam for
' IPPlgatcd Agrlcu]tupe Dovo]opmenl in Thdt]and -

lho Govornmont hd‘ formulatod the plan of on farm developmont,ﬂ.if

‘ partlcularly the ]and con%olldatlon program a% eore of - tho plan,_(qo?

:.'}called IPrlpaLod Agrlculturo DevcloPmont), ang took neccssary 1ogdl'

and ln%tJLutlondl moabupo Cin enforcomenl of Land- Con%olldatjon ACL."
”(lQ?H) and Angcultural Land Rcfppm Act=(1970) for bmooph.exepuplon ;
Sof the devclopment program, The Govéfnmeht Carried'OUt the.adminisf . '_
'tPalee reovganlzatlon that had tpan%ferred the Roya] lrbzgaLlon  ::;”.
- Dcpartment to. havc bclongcd 1o the MlhlSLPy of . InLorlor, into- Lhe
'Mlnl th of Agrlou]ture and Cooperatlves,_and ncwlj establl%hed the
:1Central Land Consolldatjon Offlce 1n charge of plannlnp and executlon
of land. consolldatlon pPO]GCtS,.and the Agvtcultupal Land Reform -

fOfflce For. ppomotlon of Lhe land reform

In paralle] W1th those 9031L1ve measures for lprtgatod ayrlcu1~_'-
ture developmenL in Febpuary 1976, the Government of Thailand. requested
tho Covcrnment of Japdn to: 5upply the: tocthcal cooperatlon in imple-

ﬁmentatlon of the ]and consolldatjon propram

In response to.the chHC%l hy the Governmeiht of 1ha11dnd, the
Government of Japan dlspatched the Prelelnary Survey Mission on Irpi-
. gated. Agviculturo vajcét in. Thailand (headed by Dr. T. Kimuva) for
25-day a881bnment perlod to conduet Lhn field survey and consulialion
‘:wlth the Phaa FovernmnnL concernod Those series of actlv1tacs :
Pesuchd tn enabllnp the M1%°10n Lo hdvc {ull undor&tanding on Lhe;'
:puppose and %1gn1flcancc of Lho PPOJocL, and come to express keen
'1nL9Poqt Lhcrcxn AL the qamc time, il was CODilecd that the Proaecf

="would bv matorlallzed undor tho closc coopordtnon of both connLrlns.

“1:and thc PPO]CCL Avea uould bo l}mltod to the Greatov Mao Klong Bd@jn

jand ihe Lowcr Greatcr Chao Phya Baswn. The Scope of cooperatlon works

‘were also dcflned for the Credtor Mae Klong Basin, to planning and

-1



1mplem0nLdL10n for estab?mshlng Lwo pl]ot farm% and conductln? IeaeJ—-
'Jb111ty etudy for on- favm developmenL with land cons olldatlon and

- master plan formuldllon for the 1otal Bd%ln, and for the: Greator Lhdo
Phyq Lower BaSJn, to conductln? tho feae:bjilty study of the Hest Bank

Tvdot, plannln? qnd 1mplomental10n for oolabllohlng two pllol fdrms

o Along w11h the fundamcntal leeCtlon of the. Prelxmlnapy Study
'-M1%31on determlned tho Government of Japan dlapatched Lhe FLdstlllty
'Study Mlselon {headad by Mr._S: Watanabe), ot the 1vr1gdt0d a9r1cu]~
ture dovelopment prOJoct in the West Bank Tract of the Lower Greater-
Ht Chao Phya for Lwo- monih study sLaPLed from Octobcv 19!6, covering:

_about 12 OOO hectdp@s in that baaln

o the mld Ju]y 1977 the u7 ddy %upvey MlS&]OH (led by Mr _J.f&
Sakural) was dlspatchod for conductlng pro]lmlnary %upvey on the MasteP 
Plan %ludy of the Greater Mae Klong River Bd&ln Irplgated Agrlcuiture
Development Project, and ‘made field survey and oxchango of v1ew5 wlth
. the Thal Covopnment OffJLlaTS concerncd about the approaoh to the

' Master Plan’ Q1udy

At the end of November 1376, the 15-day prepaPalory works were'
deslgned to the MlSSJon (]ed by Mr. Y. Ohata) to make frameworks for
the follow1ng detailed survey, and the discussion meeting was held to
formulate the plan of approach to the final design of the Pilet Farm

 Ppogrdm

And Ecbruary through. Appll 1977, the Detalled Survey M1331on
(headed by M, M Ndkahara) caprled out “the firal plan Forinulation
'-and detalled de51?n for tho leot farm% of the’ Greater Chao Phya and

.'the Gpeateb Mde Klong dnd at: the same tlme, the MISS!OH had deliberate

”-»oonsultaLlon w1th tht Thal Govopnment ‘concerned on the 1mp]emontat10n

‘.:‘of the Ptlot progrdm and conoludcd {o agrce to the Rccord of thcus~

';31ons concernlng technlcal cooPeratIOn for Lhe 1Pp1galed agpiculture

:h.f'development lh Thalland




PdllbWiﬁg tho'Hieqfon infthé mithGptﬁmber, fhe Fiﬁalincqiph;

'i~Mqu1on was dlSdeChed to conducL tho 25 day supvey works of tho .

'*pJ]oL areas lﬂ tho Mao K]ong_BaSLn Ain dccorddnce w1th 1ho roady~

gprepared sivalegy by tho abovc mentloncd missioni
'f~i??}_‘0utline éf.Teéhnicél'CQopePétion.

: On Appi} 8, 191?, agreomont waq concjudnd betwcnn both counw.
'iPlGS w1th Lhé Record of DJscusslon dnd the Project plan basod on -

Lho sald dgrcemcnt was outtzned as fol10ws

. The Projeét aihéuéti ﬁﬁdér'the close coopéfation'of hoth coun-
'eres, promoLlng “the Iand oon%olldatlon works that will enable to
:1ncvoaoc in PJCO productlon by ylold lncrea e per unit acreage and
iexpanSLon of: acrcagg for paddy double croppnng, and coanwbutJng to
mevovemnnt and dlffu81on of farm]np techniques together with farmore

organizations,

“Phe Project consists of the Project Center and threec sub-projects,
namely Chao Phya Pilot Project, Mae Klong Pilot Project, and Dxperiment
and Training Project, expediting the Irrigated Agriculture Development

Plan-integhaliy'énd affectively.

i) The Project Center
The Project Center will be established in Bangkok és the head-

--quarter, and'fﬁnction as below.

(1)  To give necessary technical advices for pianning'and imple-
- 7@éntati0n_of tﬁellrpigatod Agricultﬁrc Development Plan in
the Lower Greater Chao Phya Basin and the Greater Mae Klong
Basing ' ' |
(2)  To .conduct managerial and coordinating wopké in order to
' promote smooth and effective implementation of three sub-

projects.



ii) The Chao Phya PllOl PPOject

_ The Chao Phya Pllol Proyuct of dboul JOO ha wmll be 5et up for'-'
agplcultural development of the Flood erlgatlon avea ‘in Tambol

Phraya Banlu, Amphoe Lat’ Bua Luang, Changwat Ayutthdya

131) The Mae Kiong Pilot Project

' The Mae Klong Pllot Project (No. 1) of dhaut HOO ha and the Hac K
Klong Pllot onject (No. ?) of dbout 500 ha wlll bc uCL up in Tambol
Maungchum and Banmai, Amphoe Tha thoang, Changwdt Kanchanaburl and in
Tawbol Tak]amen, Amphoe'Tha Maka, Changwat Kanchanaburl PD%pOCilve]y

for agplculiural dcvelopment by means of mu]tl cﬂoppln&

As- for the 1mplcmentatxon o{ ldnd consolldatlon works the Mde
Klong No. 1 area will be of 1nten51ve method and exLenslvo mothod for

tho Hae Klpnb No, ? area.

iv) Experiwment and Training PPOJLCt

The acilv1tles ol the Suphan Buri Station 1oca10d in Thambol Rua

Yai, fmphoe Muang, Changwat Suphan Buri are as follows:

- To conduct cxperiments and training on improved agricultufa}
techniﬁues for the succeésfﬁl impiemeﬁtation of the Irrigated Agricul-
ture Development in the pilot areas and their vicinities. The experi-
ment'méntioﬁéd above will be primarily cérried oul by the GQVefnment
of Thailand and the trainees will be agriculture officers and staff

concerned. -
- !ho Japanese Cooperaklon to be glven 1n the. PfOJoot is detailed
‘ds follow% |

'f:f(i)jfﬁispétéhingjthé cx?efts:k The experts will be dispatched to
f}-tﬁo Pﬁoject Céﬁtev‘in Bangkdk and other three sub-projects,
:Ef'lncludlng such’ 1ong tcrm ass 1?hed;staff as Peam hLeader,

‘ ‘_Irplgailon & Dpalnage anlneers Land Consolidatlion Enginecers,

(R TE



CAgro-economists, Agwonomistsg Liaison: 0ff1<op, ote,, but

:not.éxceodjng-?o members n Lolal

"’fQ)._Méchinerics, eduipmeﬁt and épvi—vhemicdls Eo he pranted:
: Thc Covernment of Jdpan will granL the construction
machlnerxos for tand consolidation wopka, farm:np maahlne%
fertillzeps, agnl—chcmlcals and vehicles to be‘thnlDGd for

" the Project. execution.

(3) Trdlnlng and study in Japan; The Thai couﬁterpavts por-
“somnel assigned to the Pr03ect will be tra1nod in Japdn to
master techniques of irrigation & dralnage, paddy cropplng,-

eto, to be necessitated in. the Project implementation.

The period of time for this Technical Cooperation is stated as

five years.

1-3. Outline of Surveyiﬁg for Final Design of the Mae Klong Pilot Projecls

1-3-1. Puprpose and Ttems of Surveying

On the basis of the Technical Cooperation Program for Irrigated
Agriculture Development in Thalldnd (Prepared in July 1977), this
survey has been made dJmlng aL flndJ design for consolidation of d&PlH
cultural infrastructures including irrigation/drainage facilities,
on-farm development, etc..éf:No.'l (about %00 ha} and No. 2(about 5¢0 ha)
ﬁilot Projects, and at planning for improvement of farm management and

agricultural organizations in the Project Area and its envirous,

The following are the major works that have been carried out by

the Mission:

1) rield sSUPVeYs

- Field tests on soil and water rate
- Survey on farming
- Data collection

Discussion with the Thai authorities concerned

1-5



%) Study items . .
:'zliji Plan fob‘céhéélidafién“6f”agﬁiﬁultﬁraL ihfh§sfpu§t@neg_  
lvrlyailon and dralnag
Ldnd LOH&O]IddthD ‘
.  ;. Watep mandgomontj} : :
:ii) ’Plan for farm mandgoment
- “'u? Land uge  -' '
:"_4 CroppJng paLtLPn
o - Agrlcu]tuva] pPOdUCtJOD
iii) Agbicultural_gupgortJng-sepvlgeS'
- '4_“Tria1:farm v |
L+ Hodel Farm
fj—f Falmeps' organlzatlon
':ivl:‘fdpm budget analySIS of the beneflted faﬁmeﬁ':)l
H.;th Archltecture for lp;al farm ' ' R

vi)"Cost e@tlmate

: - 1-3-2, Horking Recobd-
The survey team for the Mae Klong Pl}ot PPOJect CQPPIOG out the
: fleld .Survey for the 25-day. pePlOd from ?Oth Soptember 10 luth Ootober

_19f7 - The. worklng P?COPdS are summavlzod 1n TABLL 1-1

_17373;: Personnel OPgﬂHl?ﬂthﬂ of the qurvey Tcam

The porsonnel organl?atlon of the survey team.is listed in

‘:-;} JABLF 1-2.




Date-'.

s

29

. 2$_,

‘T425

Lo

Oct;

98

29

30

(6]

“Sept. 207,

Tues,
Wed,

;Thuréa,-i

Tri
Sat..

< Sun,

Mon, -

G Tues,

Wed,

Thurs.

~ Fri,

Sat,

sun.,

" Mon.,

Tues,

Hed,

Hopking*Ré¢0pd o

DGSCPEPtJOH

'jAvvjval in Bdngkok ‘ DlscuSsion'on'Survey'schcdule

with. Pv03ngt Centor'_“_"‘;y;

'Courtosy cal] to Japanese lmdeqy and JIPA Bangkok
- Office.. S T o
Tirst JOJHL Meotlng thh Thal authothles oonccrned".-
_j(cxplanallon of The: pupposvs and schedule-of “the

. supveyy request to-the Thai Government for faci-
- JltleS for thc survey) ala coliocL)on.

 CouPt0$y ca]] to, the Mlnlqtry of Agrlcu}ture and
Cooperatlve, ALRO and CLCG Data colloctlon

Aprangument for flold trlps.

-:Appdngament for f1e]d trlpq

.EfFleld trlpq To the Pro;ect Avoa with tho :Laff of -
' :the Project Center, Field surveys (pveljmlnapy
'fouvvey to the No. 1 and No. .2 Areas).

'-klpld surveys 1n the No. L-Arga,_ Discussion w11h
. the Mae Klong - Irrigation Project Office, Data
'coJlecLJon of applcultural sLatlstlcs. :

P]annlng for tho No 2 Pilot Project and fleld
surveys (Messrs. Iki, Kumata & Watanabe). Soil
and water rate tests in the No. 1 Arca (Messrs

: Ohta, MaLsubapa & Takano).

Inspoctlon tPlp 1o Ban Chao Nen Dam (Messrs. Iki, .
Kumata & Ohta). Soil and water rate tesls in the

_No. 2 Area {Messrs. Matsubara & Takano). Survey

coordlnatlon (Mr. YWatanabel}.

Discussion on project planning with the Mae Klong
Irpigation Project Office. Return to Bangkok.

Team mecting (Findings of the field survey and
schedule of succeodlng ourvoy)

Holjday
Heeting with JICA Banpkok OiflCG (explanation of:

- the field trips and survey schedule by Messrs, Iki

& Watanabe), Mecting with RID (Messrs. Kumata &

_Matsubara). Data collection (Massrs, Ohta_ﬁrTakano)[ 

Visit to MOAC & ALRO (Messrs. Iki, Kumata &
:Hatauabe). Team mecting.

Meeting and discussion with Lhc Project Center
{finding of the ficld survey, approach to the
project and contents of interim reports).

27



'Tabié i*l,(éontfd.) _

Déter

Ly

Qot.

o Day
6 Thurs.
AN ' U
8  Sat.
-9 :S&nf
10 - .Mon.
11 Tuaes,
12 Hed.
13 . Thurs.
% Fri.

| Matsubara & Takano). -

Desepiption - - o

~Inspection trip o land Qbﬁéoiidat}dn project. job. .-
sites_(Messrs.-lki,-Kumata Gﬁwgtanébe). “Data g
-cdllectiOn;and;arpangcmentj(Messrs._Ohta,  L 8

fInSpéétioh tPipftéﬂland'coﬁé&lfdatien'pfoject-job:}

sites (Messrs. Tki, Kumata & Watanabo).  Report -

“Report

" Report

Report

~Second
. cerned

..Réporf

‘ writing (Messrs. Ohta, Matsubara & Takano). .

Team meeting (scope of {he No. 2 bejgbt, Cohtents
-of interim reports), e

weiting.

.wpiting and meeting with the_deject Canter,

compiiation,

'Joint'Meeting'with;Thai authorities con--

(explanation of interim reports).

of the-pebformance.of”sdpveys to-Jépanese

Embassy and JICA Bangkok Office.  Discussion on
detailed design of the Project with the Mae Klong

Return

.-;Iprigatiqn Project Office,

to Japan.

e



TABLE 1-2. Hember List of the Team

”§pepiéliilf: .. Name - o "' Pé3itiéiH
'.:Téém'Léédev L o 'Hf.-KUﬁig IKI ' Dlvector HitbiéOSegaﬁa Irri—

gation Construction Brdnoh
Office, Kyushu chlond]
Agricullural- Administration
Burcau, Hipistry of Agricul- -
‘ture and Forestpy

:'Land;Coﬁsolim e th.fToshiro KUMATA  Senior Official, Agrlchlfural
“dation - 3 B o Land Depavtment , Niigata
_ e L N Prefecture Government

_irrigation{& _ _ﬁr; KuniQ OHTA . ‘:.Consultlnp Lnglnpcv Sanyu
Draivage .. .. v _ . Consultants Inc.

Land’ Consoll~‘ ~Mr, Yasuo HATSUBARA Consulting anlneer Sanyu

. dation S ' }.' o _: BERCE - Consultants Inc, ‘
Agronomy' E g; iDﬁ}'ToshiPOITAKﬂNAO : Consultlnp Engineer, Qanyu _

Consultants Inc,

Coordination ¥, Mltsuakl WATANABE Staff, Agricultural Dove]opw
: : ' ment Division, Agricultural
Development Cooperation
Department, Japan Tnter-
national Cooperalion Agency



: 'c_ijmpfr}:R-'_?,". PRESENT SITUATION

‘2~l,: Ccneral
f_? -1, Locatlon and Area

_ _"Thas PPO]OCi area: 15 composod of the Mae Klong No. J Ptlot
' 'PPOJOCL (herelnaftev referred to as Lhc No. ] Pllot PPO]OCI) and th‘[_- 
© Mae Klong No.-? Pllot Progect (hepelnaftop reiepred Lo as ihe No.'? o
 P1lot P 01ecL) 'The both progect -arcas 1PC located 3n the. bonef1tvd
arca of the Greater Mae. Klong Project, 120 km west of Bangkok The -
.‘Pro;ect area is: connectcd w1ih Bangkok by ra}lway and. nat1ona] high- -
.'way. It takes about %ome two- houro to Banpkok Lhrough the natlonal
'fhlghway "'The pPOject drea has hlgh OLonoch potent1a131y as a h}ﬂtcr—_
f]and of Bangkok the ]anLSt oonsumlng clty in the countpv Tho pro—:.
posed dcredges of both Proqccts are 402 hd for. the No. 1 Pllot Pro]oct 

and. 563 ha. tov tho No. ? P110t PPOJPCt respoctJvely

Thc:No;?J'P{iot Préjcct is in Tha. Maka irvigétion arca and the’
No ? Pilot PTO]GCt 1n Kampeng Saen- irrigation area of the Greater Mae
_Klong PPOJcci - The No l area belongs admlnlstratlvely to Tambol
'Maungchum dnd Tamhol Banmal, Amphoe Tha Huanag in Chdngwat Kanchana— '
bUPI, dnd Lhe NDQAQ ﬂrca to Tambol Taklamen, Amphoe Tha Maka Jn o

Changwat Kanchanahurl

2—1%2. Socio~Economy

- Most of the. lnhahLLdntH excopt .very few merchants and laborers,
in Lhe PPOJeCl Arca and dts immediate vicinity have beon engdgnd in.
'agnlculture, gll of them are Buddhist and several buddhism temples can
-be seen cverywhere in the Area. Tha electric power éupply ig available
in only the town dlqtr}cts dnd reésidential districts along the Lrunk
poads, but no: othenr: publtc sevv1ccs uch as’ water supply and tc]cphone{
The - 1nhahltantﬁ uso ihe rdln Wdter or . Lho aPtes1an well fov the1r

potablo water and other domestic water use,



The 5upvey made by. Pconomlc Sectaon of. Ppo;cct Pldnnlng D1VJ~:5'
'31on, RID rovea]ed ihat the pcpcenidge of part owner favmers isg vcry

. hlgh as compared w:th that of naLtonal averagc as 3hown be]ow.-

Land Tenure (9)

i

'f:uItemw1§  ii:_‘ :  € _dejéé@;ﬁﬁéa K ggﬁibnal_ﬁverggq_’
Ouner Faviners o Tlggni L gt
PdPt ownep farmerq SR . 67 < . 32

Tenant favmers ‘”:¢  ST e 13 R 6

Phe Survey also shows thai an average faml]y COHolStS of abouL 
. 6. 9 poroons and Lultjvateq 28, 8 rai: (y, 6 ha). Onc famlly breed Lho “
- dome&tlc anlma]%, 1. 3 water buffalos, 1 7 cattle%, 0.7 SWlnes 16
”chlckens, and 10 ducks on an average Also, one fde household p0qh'--'
sesses genevally O 13 unlLu‘of power- tlllers, O 2. uniis of shoulderaﬁ

‘ type sppayors, and 0 u units of Jlfl up pumpq on. an. averagc :

l_-2?lf3.' AgPlCUltUPﬂl Exien510n SePVICee

_ The exten310n offlce of Changwat Kanchanaburl provxdo% five
.exten51on OfflCEPS dnd lt sub orpanlzatlon, ‘the Amphoe extenszon
'offlce 1n Tha Muang, ppov1deq six extenq1on stalf consistlng of a
manager, a deputy manager,-a clerk and- three exten31on agents Thesé
.thpee agents are reeponslble for extenslon For paddy cropp)ng and
-'fpuli —tree plantatlon, upland cropping and pcst contro], and vegetables

"cpopplng, reqpectlvejy.- Thelp sepV1ce area, . Jnc]udlng 13 Tamhol in the
'”iAmphoe, Ls Loo wlde to c0ver wlth suff101cnt qerv1ces by only three

”f«agents._

1he Depdrtmont of Agplcultural thenelon has- fonmulated a
n aflonal level progvﬁm, in whlch the Iol]owlng tapgets are prov1ded”-

1f:fop the SePVLCQS A the Changwat Kanchanaburl. T

) inen31on fow paddy cp0pp1ng,

: 2),,thgns;on of cash crops,



_”3) Post conLrol,

'[ OX[GDbJOD of

matters)

‘3?4) stabllshmont of farmlnp ppoupq (almlng Lo promoLO

1mppovcd farm1ng lochnlquos and PC]dtGd

;Fop %urcessiu] 1mplemontat10n of thc abovo the demonstratlon  “

.71‘faPm8 aro p]dnncd to be provlded Loyethep UJLh dJsip1buLJon of

1nformaL1ve pamphJeLs home V]Slt bovv1cos, and study on 1he fdpm1np=”’-'

~dn Lhe advanced dreaq in Lhe country

The ' fol]owlng wopks havu bepn executed in- 197]

L ff'Experlmenia} growxng of mUthoom 1n ihe KdaC%OPt Un1vcrqnty

'-‘”—. fest appllcatlon of dgr1~chemlcals in Hakhon Qade.

‘E;f "G1v1ng lecturoa Jn the Changwal Offlcc.”_

ff Tpalnlng on. favm management.

f"Trainlng on pcst contpol

- ‘ﬂralnlng on fert1114d110n

_ w__Traxnlng on eecond cropplng

However, every well prepared program has not hocn succe%sfully

_.undcvtaken due lo 1nsuff101

-cleplca], managerla] works

2-1-%, - Farmers' Groups: -

ent numb@v of staff much 1dlo tzmo Jﬂ:

and dlf[lculty 1n communlcation

The Rice Farmers' Groups have been already organized in two . .

'Muban in the proposed Pllot

prov1dcd for easeanp to- gl

.CULLHPG and AgplculLural Co

_farmers}for;theip_paddy“crq

Thape are: Lwo agploul

Pr03ect ﬂrea The said £roups have bgen(]'
ve credzt to farmers bv the Bank for Agri- .
opepatlvoo (BAAC). Thc bank has lqaned to’

ppiﬁgf

tura] coopepatlveq in Amphoe Tha Muang; one,

;15 thc Tha Muang Agricultural Cooporatlve and auothor the Suwdnaphum

‘Agrlculturdl Coppevattvo.

They prov1de 17 and 15 branchee, POSpOLthO]y

“and main sevvice, Lhough not so 1ctlvc is to give credit to farmers,



?4145j'-Mavketihgfand cvediting.ﬁ“
CThe Proyect area and 1Ls 1mmod1dtc v101n11y llnk w1th Hdngok by
Natlonai Highways ra11ways and nav1gdtlon by canals and rivers in

the downstream apea. Most of the farm products thC bean lvanaported'

to Banakok through the ahovg channols, DJ&thlbu(lﬂn of paddy exclu-

sively. dcpends upon The mmddlc»men and - thc FLOO mllllng mandgomont
who arg handllng the paddy From purehase, trdnspopt to markutlng.

The rice mlll have omploypd truvks GXPlUS]VOIY for pnddy trdnspopt

The farmers have made contracts WIth guartermen for their 3ugav
cane growing. The quartermen provide the farmers with pPOdUCllVO
Jinputs at tw0~percen1 interest per.month, and puvchaao the ,ugar Lanoes
in the dry scason, November ihvough following April, to secll the pﬁOW
ducts to factories, The quapiermen hold a numbor of tvuoks as a‘moqns
of 1pansportat10n of ihc products playing an 1mporiant-role in the

sugar industry,

“The BAAC basis credit has been given o individuat fariers at
A2-percent annual interest through the agricul tural cooperatives and
other farmers! groups in operation of bank's branch offices located
in every Amphoe.- On top of the above, the ordiﬁary Qommevqial hanks ,
rice mill Pactopies and money leunders have fiven loans to the farmers

at ammual intepest ranging 12 to 20 percent.

2-2.  Natural Conditions
2—2~1. Meteorolog; and Hydrologv
a), Meteorology

- The Project aArea haq'tropical savannha climate providing two
seasons, the vetl aeason Lrom May to Octlober and the dry season from .
iiNovombep ta Aprll AccordJng to the rncords at the Kanchapaburi -

stdtlon, lhe monthly mean temperature is max, 31.4°C in Apeil and

: fmln. ?H 8 C 1n December praqcntjng the monthly tomperatuve range

L of 6. 6% only (FABLL 9~J)



) Hydrology

Bﬂlﬂ;ﬂl%‘ jTho unnu&] moan ﬁainfaii of the Project arca is.
.1 OBJ mm,  81% of whlch, that is 914 mm, falls in the'wot'season of
>1x months. - The ralnfall of  the dry season occﬁpies only 16% of

:[hL ‘annual ralnfdll FIGURE 2-3 shows the location of seVopa] _
Pdln[al] staLJons, dnd the Pdlnfall of folloang six etaLlons c1o¢oly

locatod to the Project Apoaq hd: heen analyzed.

Name of Statidn

* Kanchanaburi®
Tha ‘Muang
._lThd Mdka*'- _
Tha Pha Repu]ator-
Ban Pong®

Choin Bung

o indicates the stations the data of which are analyzed.

The anpual mean rainfalls at Tha Muang and Chom Bung, as shown
in TABLE 2-2, have considerably large dlffcrencoq from those at other
four stations. The data of these two stations have been omitted From

subjects of analysis, accordingly.

'ﬂgnthlg Moan Rainfall .

. Monthly Mean Rainfall (wm)

Wet Season
Annual Poricd

=]

doF M A H Jy A S o N Rainfall  May-Ocl.
_8 LY 30 61 1h% 88 112 127 222 210 hY B 1,085 i Q1H min

NOTE: Mean value of 4 stationé for 23 years, 1952-1974.

2-5



-Annudl Mean Ra1nia1]

T —r—

“Probable. Annual -

v Eﬁfﬂbﬁ‘Pefiédt-i -g_Rainfallj(mm)  J
. normal year' ' o 1 085
3y0a'{\3 o .. 9"9-"_..
years" ﬁf. L j"”; 1f8b?;”_
7-15-y¢qr$:i ': : ;  ' " 7”§ s

NOTE:  Mean value of 4 stations for 23 yéars,51952~197u.

- Consecutive Rainfall’

C Maximum. Maximum Maximum’

Bgﬁggﬂﬁzgviod lhﬂﬁxerln£§}l. ?2-day Rainfall 3- —day RalniAJ?
_ (o) _ Cnm) " : (mm) '
2years. o ge . qip f_-l‘a‘:e'
§ yeaws . 120 :-, Coasr . 179
10 years Wi g 209
15 years . 153 e 226

'NOTE: Station, Kanchanaburi

Runq££ -The rainfall in the. wet sedqon and the Mae Klong river

are the water Pesources of the whole area of the Greater Mae Klong

_PPOJecl 1nclud1ng this pllot proiect,

‘ ”FIGURL 2- 2 shows thp month]y mean. dlschdrge of the Mao K]ong
‘}.rlver dnd 1ts two blg tPlhuthlOS the Kwac Yai and the Kuae. N01 the
3fdlscharges of whlch fluctuato shapply in the wet and_the.dpy scasons

;“as well as. Lho Palnfall does

B .lf The dlscharge of the Mae Klong is a lllt]e less Lhan JDO cu, m/s
'Q;Ln é peplod from January to May and hccomeq bO ou m/s, Lhe mJnlmum '
'thn Aprll Undep such condltlons 1t JS dlfflCU]t to- sccure thc euif1~
3;:01ent watep to crop the dry season paddy Howcver, the Ban Lhao Nen

';Dam would have constvucted on Lhc Kwae Yal river in 19!1, starting




FIGURE 2-1  LOCATION OF RAINFALL STATIONS =

Banﬁ' L:on :

BRI 2 PIL"“OT‘\F’%?JQ)JEC =

NAKHON PATHOM ,ﬁ\ B

7]

RS KISAMOT SONGKHRAM
_ 7 AM

. OA Rainfall  Station
© A -Anatysed Station
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. FGURE 2-2
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,MD&IHLY MEZAN DIS

MAE KLONG R}VER (l96?“f9?’6)
' STATlON BAN WAN KHANAI

HARGE: (unn 'cms) o

: _I < i

[ san [ FEB I MR | AR IMAYJJUN ]JUL ]AUG ] SEP ]oc‘r INOV ]050%'

KHWAE YAI RIVER (1967~ 976 }

KHWAE NOI RlVER {1 96?~- 1977)
STATION:BAN L.UM SUM

| K 10
R l—--—-.. .

cms :

Momh!y Meun Dischurgg {cms)
_» Standard  Deviatlon  .° (cms)
Hvdroicgy Dtv;slon,m{)

QLO

A= 26, 499 sqk

Azi1.184 sgkm

Az 7.008 sqkm



fpowor ponovdtlon from 1979 Thorerofc;'i% is oxpnclod Lhat tho d15~.f
chdrgc ‘of Lho Mac Klong rlvor 1n th dry sod>on w1]] he: ]DPPCdsOd to

Lho gonsadorab]c oxLenL.

Dlmen31onq of . Ban Chao Nen bam

]Rivér: Kwac Yai River

| Anhﬁé]‘moan-punoﬁJ-"ﬂ 00 MCM (Mean value in'1968- 19!6)
| Total qtopage cdpaclty 17,700 MCM

'ULfiectlve SLOPng capacmiy: 7,500 MCM
"iﬂoserv01r bquace area: 419 sq. kmL

Catchment aped 10,880 sq. km.

?f?—Q. fopography and 801]
al Topography

The ' topographiec conditions of the Pilot Arecas are summarized
as follows: ' :

No. 1 Pilot No. 2 Pilot

Project Arca Projoct Areq
. Project Area . : . 40?2 ha. , 563 ha.
Blevation (MSIs) .
 Maximun LL 20,75 ©BL 15,00
Min dmuin ‘ EL 19.50 - EL 11.00
Difference | ' 1.5 m . B,00 m
Gradient 1/1,000-1/5,000 1/1,000-1/5,000

The No. 1 Pilot Project Arca forms nearly square shape with
about 2 km side, with three sides bounded by IL-TR canal, road and

main drainage canal, respeclively.

" fhe No. 2 Pilot.Pboject Area is bounded. north. and west by Tha
Sarn drajnape canal, south by Left Main Caﬁdl, and east by Tha Sarn
Bdng Pla 10.RD, and the 3L canal runs through the Area, which forus

strip shape with about 0.8 km width and about 7 km length.
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bYy Soli
' i) Phy%xcal propovtles of 501]
The bOllS of both No. and No 2 Px]ot Ppolect Aveas contaln _"'
=‘s 1t coutents by - B0 pervent, whlch ave Cl&SSlfled 1n10 claycy stlt
or. sandy 31]1, and papt]y cldyey 3011 w1th clay contont% by 40 perceut

has been ochpved

" These propcptles are qutP dlfferent from Lho%e of tho Lhao Phya
Pllot Area LhaL prov1des the 301] clasq1f1ed into pure cﬁay with

60_80 pcrcent clayey contcnls,

Mechanlcal propcrtles

- The Soils in the Pro;ect Areas thG such mechdntca] pPOpePlleq '
as the angel ‘of intépnal friction (4) by 10 dagross, the, cohesion (c) _
by 0 it kg/cm ; - the spcc1f1c gravxty by 2.62, and apparont spec1flc .

grav11y by 1.54.

Pcvcoldtlon rate

The percolatlon tost on the 30119 of paddy fleldq rcvca]cd that 1he

porcolatlon rate was approxlmately l mm/day.

Beapingkgﬁpécity
Péddy fields in the both Ppoject Areas provide a sufficient
bearlng capa01ty in the 1Pr1gatod condition, as shown in FIGURE 2-3,
80 lhat the trdciops w1th 30 HO HP may be readily 3ntroducod to tho

-flelds

35:ii)' Chemlcal propevtles of 3011
o _ Chemlcal analySLO'of the solls revcalod Lhat Lh@rc exist no
'“'ﬁg partlculap elements harmful to the paddy and. upland bPopp1hLS. The -
1'30113 qhow the Ph by 5. 6 io 8 0 conialnlng the effective phosphorus
 fac1d in the pange between 270 ppm (max.) and 6. ppm (min, ), and
';frelated CLC ranges 16 as to 15 28 me/lOO gp.-

IR
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' ?43., Preseni Ippmpatlon dnd Dralnage
92321 The Mae Klong No l PiJol Progoct Area

The No. l Pl]ot PPOJGCL Avea has bcun lerPatod by Loncrote—“ _
‘llned IL-1IR canal Punnlng along the' Pro;eot APGd.‘ Tho water has been.

,supplled to the Area ihrough IL—IR cana] deLP pumped up from Lho f

IR Cdnal

The commanded area: by IL IR oanal is 8 90? rai (] U?a hd ) in’
gross and 8 016 rai (1, 283 ha) ln net. The No }.Pl}ot Progcct Avea
cons:sL% of 2.525 Pdl {402 ha) in gzosq ?8 pcrconi of the relevant

commanded area, and the a]loLted 1rp19at30n wator 15 0,30 cu m/sea

Qﬁmensions‘ofgIUfiR:Candl'

.Canal'cépacity:' 1}06“ cu.m/sec.
Gross area: 8,-9_0:7.?5 rai t,r_;raﬁs”-hz_z);
' Nét area: Q,OIB.HS rai (1;?83.ha) - _
 Upit irrigation wateri 6,13 1/s/rai (0.83 1/s/ha);
IWafer.sourCe: Ppmpihg up From fR canal
Elements of pump (CapaCity): 0.504 cu.mksec/set o
. (Mo, of units): 3 sets (one; spare unit):i
(Opevatlon time): 20 hrs/day i
(Power): 20 K¥, 380 volt.

Presenl]y, the IL IR oanal functlons onJy in Lhe wet season for
'supp]emontal 1PP1?atlon and doeb ot in the dry season, . Because _
(excavatlon of dpalnage Cdnal in thc dry season at lhe upper&trcam of
.the Vdjlpalongkhorn Dam pequlros Lo lower the regulated deolgn water
: lcvel of the FGSGPVOLP (EL 2? 00) and this lowercd Wdlerrlevelzallows
waLer—lntake to the IL IR cana] undvallable The erlgatlon thgrg»
-'fopo, wxll be avallable fov Lhe dry seaqon cpopp1ng aftop completién

'fof ihe Sald dralnage canal

In 197k, the dltch and dlke pPOjeCt was 1mplemented in 1he

Progect Apea and 1ts cn frons, se as 10 1mprove the on-farm- 1rr1gatlon

jzgi&




'-'fac13itnes and d% a rc°ulL, ozpht ]PP]?dtlcn d]tches wero pbov1dod

.'_1n the_ﬂo,_l PlloL PPOJeoL Ared aL Lhc 1ntervals of 300 m or NOO m. T

_ _'.In thc WOt Beason,. Lhe 1rr1gatxon wator ha% been 3upplaod hy
\fplot to p]oL mannor io each plot throuph requclec dltchc"' Tho
: 1arca dlonp tho ILw[R candl ha% COmpdralec]y haph elcvat1on dnd
*:l;tpep 1and «1ope a]ong dLLchos (1/600 1/] 000), which prevcnt Lho
: addy flolgs‘bengen_dchhea from bexng valgated oquLCLQntly. .Thc;
Uplana fiéids  Cdnéeﬁthated along.tho-IL;IR canal iﬁ small scale, _
annol bg 1rrlgatcd due to thelv thh élevation and low watcr levw]
in tho dltches Othcr fic}ds 1n tho Arca havo been cffectlvejy o

1rv1gated.

_ Some paddy flelds in tho down&tream have been. suffcred from
._decp waLev {more than 20 cm) due to no dpalnagc dltoheq and gent]o

',land q]ope

There is inconvenience in accessing to the fields in the Area

due to absence of adequate farm roads except for ridges.

232, The Mae Kléng No. 2 Pilol Project Area

* The No., 2 fArea is irrlgated by the concrete lined 3l canal.
running through the Project Area, The irrigation water is taken
from left main canal to 3L canal and distributed to the Fields after

diverted'by-ll turn-outs .

‘Dimensgions of 3L Canal

Canal capacity: 0,541 cu.m/s.

Gross ared: 3,731 rai (598 ha)

Net area: 3,361 rai (538 ha) .
Uﬁit irPigdt1on_water. 0.186 l/a/ran (1.01 l/s/hﬁ)

I )
Water source:  Left main canal

Por the No. 2 Area, as well as the No, 1, the ditch-and-dike

project has been executed to provide ditehes at the intervals of

2-15%



300 i or HOO m for 1pr19atlon. However 1hb lower wateb 1ove] in

V'GL canal, whlch hlndepa smooth waier 1ntake, and pough netwovk% Of

‘these dltLheS thO prevented Lhc No. 2 Aroa fpom belng 1rr1pated

effeotjvoly as 1n tho No 1 Apoa.‘_';_

Although the No 2 Pllot Project Arca 19 dvalned hy the Tha

: Sarn dralnage canal runnlng at we%torn and northern odge of thc Apea,
.absonce of dpajndge dlLChES has cau cd deep standlng water 1n ihe
géntle land slope parts of" the Arca as’ well Thc Tha Sarn Bang Phra
dvalndge canal, Pnnnlng through the eastcrn parL of the APCd, doee'(
not functlon fov the No 2 Pilot PPOjECl Avea due to hlgher elcvatlon

of its locatlon

24, Agrlculture
-2¥ufl.f Mae Klong No l Pilot on;eot Area
a) Land Use.

TABLF 2-3 illustrates the present land use 1n the No. 1 Pllot
PPOjeCt Area, Most of the Area (98.2%) is Utlll/ed as paddy flelds

and sugar canes, chilies, etc. are croppcd in ihe rest part of the

e

ficids.
" PABLE 2-3, Present Land Use (No. 1 Pilot Project Area)
o . (Unit: ha) .
Catepory .  fereage . Pereentage
,Farm lands. . ' - g .8 - 98.2%
Paddy flelds o . 388.6 . 96,7
Upland flelds o s 1.2
e ;>ugap cane fleldo-. S Lo 2 0.3
':f:Roads and canals '”,1 N 5': 2.3 0.6
_'Re31dentlal ]ots 5}'_;5w S | 2.6 L QLB
'n _Ponds & oth@rs;f'qi,;3ﬁ5 R 1 - 293 0.6
Motal | L g 1003

-




7b)k ﬁrésént.Farﬁinﬁ:?vactices-

. _.Thc main CPOp in thc Avica is coﬁvcﬁtionai'local varieties df:?

addy gro»n by Lransplantzng. U(h local varieties, which'EaVe:
phoio"acngltjv1ty, are Lransplalvd June through-September acc6rding;
;Lo-valnfallaaondltlon aid harvésted end of November through ﬁiddle:;
édfﬁf671ou{hf' anudrj © The tvan“pléntiﬁy is . éafbied out ovéﬁ-a'rathoh.
lonp pOPkod hocau%e most of the terminal Jrragataon [a0111txos funvtxon
'dncffect;velj dnd-the-paddy-Flelds have yemaihed rainfed in tota}ly.
fdopbnding3upon'unre]iéﬁie rainfall in the early part of the wet season,
Somg farmerq Pprovide pump% to utilize the groundvaler or pondb for '

.cffnctlvo use of tho ralnfall

"Plbwing”ahd puddling works are practised. by. large Lype tractops
on rental. basxs, pouer Llllers or water buffalos. - MosL of the . idrmopq
- carry out exien31ve ‘farming, except very few prov;dlng shovlder- typn;'

s[may 01"‘-}

:Sugaf canes are planted in April through May and harvested

_ November thréugh'followiug.nprily The plants are renewed in the
.‘f0ubth yeaF qfter two ratoonings over. The sugar cane fields in the
Pfoje§t~ﬁrga, recently_devéldped fields, are considered to provide -
_:faVorable_cbhditioné to. readily improve related farming works._ Some
_farmcrs are growing maize between ridges of sugar cane [ields for
intensifying the eropping ratio. In thé dry season, 1o othgﬁ.crops

but for sugar canes. can be gcen In the Project Arca,

The following TABLIL 2-4 shows crop- wise cultivalion dCPPd?LS,

un:t y1o]ds and produgtlonu.
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 TABLE 2-N .. Ppesent Crop-Wise Cuitlvatlon Acreage, YlQJd
' and Productlon (No. 1 Pllot PPOJPCL Arca)

Coops Aéveagé- (ha) !iel;@.ﬂg‘zﬁiﬂ;); }?romd..l~leiaep
“Transplanting paddy - 888.6 9.9 | gsa.9
o e o 0506 . 60,0

Sugar cane

Upland crops . - s, 0. 10.0 50,0,

) Input Materxala and Labor lovces

In the Project Avea, the paddy cropping is cavried out ln exten-
sive wanner that no application of improved techniques e?cept funda—
mental practices such as plowing, puddiing, sowing, tpanaplanting
anid harvesting, The soils in the Project Area are less responsive’
to pOTdoalum fertilizers and it 10 recowmended to ciuploy thv N{trogen-

phOSphdte compound fertilizers 1n the Project,

The farmers who have. farm lands in tho Project Arca apre about
86 and their families consist of 6.9 members on an average. The actuwal .
labor forces in the said family are computed by 3 persons per housco-

hold {15-8% years old).

The wonthly lahor requtvemonls on the haSL% of present cropping
pditcpn are iljustrated in FIGURE 2.5 In both seasons of transplanting
and harvesting, the family labor forces camnot cover the whole works
and the hired powen isg supplied from inside and outside the Project
Area to meet the requirements. In the other seasons than the above

even the family power is.eXCessjve'ro_some axtent,

2au~2. Mae Klong No. 2. Pllot Project Area
a) Land Usc

TABLF 2 5. @hows the pre%ent Yand use in the No. 2 Bilot Project

]-:Ared.
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FIGURE2 5 PRESENT rARM LABOR
o REQU!REMENT {NO I AREA)
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CPABLE 2550 Prosent’ hand Use (No, 2 Pilot Avea) =~

. Gatepory . . Acrcage (ha.) 5
P lands . 0 83w owig

- Paddy fields =~ 511,72 80,8

 Upland Fields T 20 o
U Sugar eane Fields 21,00 U 8.7

~ Roads Eféanais o S 2800 0 5,0

 Residential lots . _ 1.0 0.1

Total . . 5B3.2 100

b)_,Préééhf_Pdrming,?vaétices‘

S Thé.main cr6p'in thé Afea is the  conventional local varietieé“ N
of_paddy.grown.by'tréﬁsplantingh In éﬁmc lowlying maﬁéﬁy'lands,'fﬁe'
-dirbct‘sdwiﬁg is;éarPied:oqt, Transplanting is made June thrbugh--
end of  Septenber apd difect‘sowing is made end of.Apfil through

‘ Jﬁnﬁ}, Iﬁéufficien{:consolidation.of thé ditches between 3L canal

“and the Lerminals have kept most of fields rainfed, except fof sémé

“along 31, canal,

In: the lowlyipg.marshy_lands in the dowastream pprtion of,fhé
Area, inundation takes place in the.peak éf the wet season and cohven—'
ltionally long-stalk paddy vapiéties are grown thercin. However, the |
Tha Sarn River conservancy in 1977 will greatly improﬁe the conditions

of -these inundated areas.

‘Plowing and puddliﬁg works have heen carriaed out'hy various
~ways such as using large-type tractors on the rental basis, power
tillers or carabaos. Tpansplanting has been made in the regular
planting method (25 x 25 em), and the farmers tends Lo plant deep.
. The paddy, which is conventional photo-sensitive varicties, has been
‘Tharvested end of November thrbugh middle of January in culbting short
from panicles with sickles., The local varieties in general have
shattering habit, which reduces production due to losses in harvesting

works. -
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B Thc Mae KTong RIVGP BdSln is: in the 80 called qugap cane bolt

._1n Thal}and, paPtlcU]dPly, the No 2 Pp03eci APOd 19 lncludpd im0
Amphoe Thamdka, Lhc real cenler of the %ugdr oano growlng._ The %ugar*-i
'cano is pldnied Appll 1hrough May, whcn Lhe 1pr1ga110n %tdrted Jn Lheff
: flelds whepo the - Jbrlgatlon facllltlc“ ave ava)lable.? %everal top

' dreqs]ng is CﬂPPle out’ wh1le planLa gpow1ng, whorca%ltho appllcatlonf
of herbicides has scarcely carvled out from the. v1ewp01nt of savtng '

the cost’ aga:nst low market prlce of the pvoducts._:

BeSides'the above crops, some fleldq in. the No 2 Pl]ot Pbo]ecL.
Avea, located olosely to vegotable produc1ng Hakhon Phaton area,
"produce mongo  beans, strlng bedns, 01bols, and chlllcs Howevor,.
'some ch1]1 plants hd?e haeen found Jnfected wlth v1rus d}bease and

ponewa] of species w111 ba PeqUJPed

In the dry soason, the second crops are’ growu 1n some” paddy ficlds -
a]ong the canals, being 1Pr1gated by poptablo puwps or by manpowcr '

waterlng

-TABLE 2-6 jllustrates the ppésent cropuwisé acreages of culti-
vated lands, ylelds -and producttons in geneval, the yields of each
crop ape con31dePably low., ‘The chllles are prown in tho exclusive use’
of upland flelds 1n the wet season, and the mongo beans in the paddy.

fields as- the second orop in the dry season.




- Thﬁhﬂ'?fﬁf Pva3ent Crop»Wuso Cu!L)vaonn Acroage Yaolds
' g "~ and Prnductlon (No. 2 Pilot Projeet . Aren)

"Crop% R Cpereage . Yield Production,

f _thffl-“  f i f R f-(WAYNA ' (TBﬁ?ﬁh)__’-”hfffaﬁj '''''
?:DirocL QOWIHL paddy _ ,".K' SO,O.VT l,é'. . lQS.U
.:1Pdn§pﬁantlﬂg_pdddy | R ]'. HSl;?  ..' . Q.Q j_ . _9“8.§ .

'-&.ugap cane ‘_' SRR ' _ 21,0 Csp.a -;1_,0550.(}
Upland orops (Ch]}]@q) | .'_ | Q.b 1.0 ' 2.0
i".Up_].nad erops (mongo IJ_Cauu?)' 26.3 ' 0.8 21.0

t)'_lhput.Matcrials and Labor Yorces
addy, osp001d1]y d]PCC[ sown pdddy, is grown s0 oxton91voly

‘ ,thdL 1o other ppoper practlcoq are omp]oyed Lhan p]owan? and qow1ny'1

'Tvaﬁspléntihg.'éddy‘ié grbwn'in'thc Same manner as chfried out:

2 in the Ho, l Pilot Pr0]cct Area. ‘There are 11# Farm houscholds who

ho]d the Jands in the No. 2 Pjlot Project Arca, and a Fanily con>1%ls;

L of 6.9, persons on an average, Including three avaslable laboyr forces.
‘fho monih]y labor requirements on the basis of present cropping palteri:
. are shown in  FIGURE 2-7 from which it is learned that in both scasons |

of. Lraneplantlng and hapvebtlnp the family labor forces cannmot cover

the wholc works ,
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| FIGURE 2:7 PRESENT FARM LABOR
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CHAPTER 3.  DEVELOPMENT PROGRAM

3erL D'e,{riemp'ment Strate py‘_ o
-i3~1¥l; Dcvclopment Avca
;aJ- No 1 Pllot APOd’ :

Accordln? to lho mutual CORSENsus dCthvOd hciween both %ldOS
(Thalland and’ Japan) and after the btudlos on the topography, water R
'resources exxstlng erlgatlon fac111t1es and so forth, tho Area of

fﬂO? hd 1n gross has been flnally selected for the- Pro3ect

The Area éktends in- almost . begulap.rectangular form and. is
_bounded phy81cally by - IL—IR cana} on the west, the Poad on Lhe weof,

and tho maln dralnage canal ‘ot the east

_ 1he norih boundapy was determlned so that the Project Area could
icover about 400 ha in acruayc and any 1nconven1ence could not be im-
posed on the {armevs who have a land on whlch the boundary llne fdlls
In view of further oxpans;on of the Project Area in.the future, the -

north boundary wWag plotted in-a right line {(by road and. cana])

The location hunfing.on the topo-map (L/4,000) for irrigable
lands by 3L canal found-about 676.2 ha. available for irrigated farming.
_'These_lands include 113 ha. of lands such as fpagmentary lands unsuited
| to developiment, alredady well provided lands with irrigatidn Facilities
- and available road system, and lands with no:topogpaphical.data availa-

hle.

Datermination was made to exclude this land of i13 ha. from thé ‘
Pilot préject.‘ 1h0rcfore, lhe gross acreage . of the PPUJect Apea is
'563 2 ha. Howevor, Sane it is 1nev1tahlo to involve the landu of
113 ha. for oon%tructlng 1rr1gaLlon sysLems, iheae ldnds arc d081g~

nated as "Related Area" of the Project.



3-1-2. App?ﬁ'mlch
é)_ Land Consolidation

The consultation between the vaernment'of Thailand*andéJaﬁdn'-
preseribes that the intensive land cénsolidation shali be applied to.
the No. 1 Pilol Project and the exteénsive land consolidation to the -

No. 2 Pilot Project.

The intensive-1and=consolidatioh5—which is planged Lo be intro-
duced into the Chao Phya Pilot Project, does not’ provide only the
irrigation facilitics but also the generéi conditions of the farms
to allow the improved farming to be available in the near future in
concurrence with progfess of agriculitural lechnology. The intensive
land consolidation will enable to provide the effective water manage--
ment system, alleviatle the hard Farming works, and mechanize the

farming works.

The extensive land consolidation aims wmainly to impfove the
terminal irrigation lacilities and provide the farm roads, and is
ready'to be converted 1o the intensive land consolidation when neces-
sity arises in future.

The construction machinery to be previded will be operated in
the No. 1 Pilof‘onjéct Area and then appropriated for the No. 2

Pilot Project Arca construction.

b) Faxm Management Pfogram'

_ 1he bd51c oonccpt for Farm Mandgoment Program is formulﬂLcd to
'_1ncrease the agr;cultupal productlvvly in the Projeccl Area by moeans

 of the fol]ow1ng practlce

: ;}zulniénsificéfibn'bf ]ahd u o ratio by 1n1roduc1np Pdddy doublow
E @cr0pp3ng and/or mu]11 cpoppxng
= lncroasc of- yleld per unit area

-‘;L;Dlver51ficatlon of crops -

82



Ppomotlon of farm mechanlzatvon

4'¥ Implementat1on of lmproved farming

Intcnslfloatlon of 1and use ratio will pequire to LOH?OlldaLG_
Lhe agrlculturdl 1nfra%tvucturas and e]Jminate the bottlenecks for _
the devclopment. A° mentloned prev10uqu, the 1n10n91vo land conqolnu
:datlon workq will be: Pcalizcd in, the No. 1 PPOJGCL Area, by wh]uh the
progoct is expecled 1o contvlbute not only to increase the ]and use
pate, but also to enable ‘farmn mechanization and erop leOPSl[lLﬂllOﬂ

~as the results of drainage jnprovement

c) Iprigation .

- The water right in the wet season in both areas of No. 1 and
No.-?'Pilot'Projécf Area has been already identified as mentioned in.
the ‘section on Iprigation and Drainage (item 2-3) of this Report,

whereas the one in the dry season has not been yet.

The watev_righf in the dry season should be identified on the .
basis of those plans for water resources development in the upstream
basin of_thé Mac Klong River and on-farm development in the downstream

basin,

The irrigation requirement in the Pilot Project was prepared on

the following.basic concept

i} Peak irrigation requirement in the wet season

The water right in the wet season should cover the following

range of demand in both areas:

No. l'Pilot Project Arca - Within 0.30 cu.m/s
No. 2 Pilot Project Arca " Within 0.54) cu.m/s
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i) Peak Jrvagdtlon POQUIPOMDH[ in Lhc dry scason

No. 1hPLlot PPOJOQLFADQG‘ Yhe uater domandq in two slages hdvof'

baen studlod olﬂCP the dry season cvopptny ‘has . not bcon dtliu%cd y(L.

in ihe PPOJOOt Avea and its vtc:htty

Fiyst stage: . This is tho sLayo bcfope d1ffuslon of lho dvy
. Season cropping in the Lommand arca of lho ILatR'
- eanal, and. in the qtapc the toLa} nator in Lho

TL-IR canal can be taken lnto the Pro;oct Arva.

Halop available: D.So,cu.m/s.(Qpehating.one pump unit)

Capacity of IL~IR canal: 0,563 cu}m/s '
One pump_unit operation: ©€,504% cu.m/s .
Two puap uﬁit_opevation: 1.008 cu.m/s

Duvation of ireigation: 24 hours/day

Second stape: This is the stage for reducing the Witer demands in
the Area by introduction of upland cropping, with
the dry season cropping diffused, to the extent of

demands covercd by the water right,

The cropping patterns in the first and the second stages arce

illustrqtcd in'FIGURB 3-3.

Ho. 2 Pilot 1 Project Area: The firea is independenf area irrigated
by 3L canal. The Arca has a relation only with the irvigation schedule
by the leIL hank maln oand}. The present irrigation vapaclly in the
dry geason of the TofL bank main canal: is 10 cuoum/s, which will bo
_1ncreasod w1th the water resources developed in the upstrean basin,
'Thé'plan for water intake in the No. 2 Area was formulaled on the

assumption that. in the dry season water can be used vp to 0.5M cu.w/s.

iii) Bstimafe'éf'wateb féquirement
The csttmate of water demands waq made on the respective cﬁopﬁing

:cdlendarﬁ shown Jn EIGURF 3 TN 1n;gmploy1ng the estimate standard shown
i FIGURE 342, ' I '

N



Reforence ovapotpanspiratlon (F E) The Penman 8 equailon was

.emp]oyed fop GSLimaLlon ‘of roforcnco cvapo transplraLlon uslng Lhe._T"

_ melcorologaoa] daLa ob%ovved at- Lhe Kanohdnaburl station.

" The monthly reference evapolranspiration is listed below.

Monthly Hvapotranspiration

Month - mm/d ﬁonth : pm/d . Month mmfd

Jan. . 342 May 051 Sept. 3.5
Ieb.. "8 " Jun., u.06 oct. 3.53
Mar. u.80 Jul. . 3.75 Hov.  3.43
Apr. - 5.2Q S Aug. 3.80 Dee. 3.20

Annual. Total: 1,441 mm

Conéumptive use of crop (CU): The consumptive use of crops is

obtained for each ecrop by multiplying a below-listed Crop Factor (K)

by corresponding amount of evapotranspiration (ETp).

Crop Factor . (X)

Growing High Yield Local Vaprie- Upland _ _
_Stagoe Paddy Ly Paddy Crops  Sugarcane
1 0.85 0.85 0.20 0.40
2 0.87 Q.87 0,20 ~0.80
3 0.95 0.95 0.10 1.00
y 1,06 1.06 0.66 1.20
5 1.10 1.10 0.96 1,25
6 1.20 1.20 1.02 1.20
7 1.19 3.19 1.00 1.15
g 1,15 1.15 0.30 110
9 © 110 1.10 0.75% 1.10
10 ' 1.03 1.03 0.60 1.00
11 0.90 | 0.90 6,20 0.90
12 | 0.80



}1e]d capa01ty._ The mameum fJo d Ldpdolly of WdLOP 1n paddy
'1101d is -assumed Lo be 100 mm in deplh.. The: fte}d capathy in. upland.

Field mainly depends on_Lhe.1otdl Readily Avatlablo Mo1sturn (1RAM)
iﬁﬁoront in the'indiv{duhl 305!5 Asaumjnp lhﬂL the fojlowanp ﬂchomo.
presants the Soil Holsture Extraction: Paltopn (SMEP), Lhe lRAM:nr

determined ipom the result.of the soil ana1y51> to be 87 imm.

RN B
Lsow | 98
.S Y
.f*__wzg,'g
ki I
Field capacity (¥C)..... 3“.1%'(by veight) _
Moisture content at PE 3.8 (Wp}. .... 22.2% (by weight)
Apparent specific gravity (Sa)...... 1.59

Pervoldllon rate.and other water reguirement. The percolation

rate in the paddy fields is determined to be 1.0 mm/ddy based on the
Field survey results and soil conditions. Other crops than paddy
require N9 wm of pre-irrigation water before sowing. On the other
hand, rice fequipes the following amounts of water For puddling and

ppepaving'tho field.

{Unit:  1am)d

Transplant field o Nupsorzligglﬂ_%h_

_ Pry et _ Dy Wet

Season” Seasom  Season  Season
Preparatory 30 15 a0 15
Puddling 160 160 - 126 120
Cotal 7290 . yys 150 135



_ IPPlFaLLOH efi1¢1on¢y The Following shows the_QStimated;irfié-
gaLJon efchaency ' o ' ' |

Paddy_Tield  Upland Fiold

Field efficioncy (Lf) 80% o 65%

Lonveyancc eff1c1ency (rdy 90% oo 90%
Ovcpdll eff1c1ency Lo 12% © 0 59%

Effective rainfall. Lffective rainfall affects dircetly to the

crop growth, ahd'is-detcrmined.by the following criteria:
r-.Inltlal loss is Ldken at S.mm and the rainfall below 5.nan/day
. leue 13 con81dcrod as 1neffcct1ve
-~ In the paddy fJelds, the rainfall -up to 100 mm in depth is
stored effectively and thai oxoeedlng 100 wm is ineffective.
- F[ieclec rainfall in upland fields is dclevmlned by perco-

}atlon rate and TRAM (U7 mm ),

The design rainfall, corresponding to the return period of 2 years

and 5 years, is established as shown below, based on Lhe rainfall record

alt the Tha Maka.

Design Rainfall (mm}

Month  T=2 =5 Honth =2  T:5  Month T=2  Ts5
Jan. 0 0 Hay 1394 220.9  Sept. 230.5 122.9
Feb. 0 - Jun. 107.0 79,7  Gct. 170.5 255.9
Mar, 0 0 Jul. 183.5 88,3 Nov. . O 25,7
0 - Aug, 173.0 75.0 Dec. 0 8.1

Apr. . Bl,L

- g

Annual total: T=2 years 1,065.0
T=56 yecars 876.5
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vrigatlon Doqg]remont. The fol]ow1ng is tho deinlt)Oﬂ oi &

-- O

.

:1rr1pat10n PequPDment nppllod Lo this study

. Nel watvr r'oquwomont (NWT‘) 5 :CU'_ t Pa _
L _ o Pe = I’e'vooj'a'tjon ]o:ss:
Udte‘r1 r'(,quwomm)t (Hr) = (W Lp - L)/L
o Ip = ':Land prepcmal,mn waior* ':
P = Effective’ mun{a]l
. Ef =:'_F1e1d gfl.mlonoy
- Diversion chuir_e.meht '-('D'r‘._) = Wp/REd

Conveyance efliciency

a) 'Dvaina'ge .

I‘Ew dralndgo gyctem in ihe PI’O]C‘Ct Aroa can bo 11?1}‘ Lmted

Jn Lhc fo]]m-ung model

.M_Qm.mgge MosieL

Consecutlve Rainfall R (n mox)r
QAR

' Homes'_lead ‘

Evapo -transpiration
H
1:1 3‘ U_f_\ 14
Upland Fleld -
* Canal & Rodd,;

e RUN - off

Voo o




.
i

Homestead, - . Upland  Road ~ Paddy

Aeveage (ha) o A AU S Ap AP
Runoff coefficient = fh 20.8 .~ fu=0.7  Frsl.0 -
:CUzﬁrFﬁapéfatibn from'paddy:fieldi(u.o mm/daj) :
DC;: Dlscharge capa01Ly (mm/day)

© LR (n, max) Consacutive: valnfall for b ddys w1Lh the Petupn‘ ‘
' per:od of 1 years

.In the above menLlonLd drarnagc mode], an dqsumpt10n waa madeﬁ
”thdL ralnfaJl on homeuLoads up]dnds and poads is dralned down in.a
ddy 1nto 1he paddy 1lelds leen that Dn presents flood water dcptb
~Ln the’ paddy fle]ds at the final day of the n-days consecutlve Palnfall;

Dn is. eXpre sed in the follOWLng formpla':
Dh_=ﬁ£R(h méx), ~nine —-n.CU]-

R(:; maX)T (Ah fht AU fu+Ap fp) L (3.1)

In this pro3egt, a]lowable 1nundatlon depth in the paddy flelds
is. pre- determlned to be 100 mm {DC 2 LOO mm). The followlng probablo

Palnfall w]th ‘the return pcr:od of 10 years is adopied as the d031gn

Palnfalj

Dﬁily-rainfail;‘ CR(L, max)lO = 141 mm
177 mm

no-

2-days bainfall;. R(2, max)]o
3-days vainfall; R(3, max),; = 209 mm

) Agrichltural Supporting Scrviée'

Tho kcy p01nt of the sucvessful implementation of the Project is-
to pPOVJdO a practicable working system for the farmers in view of the
agrlcultural davelopment 1n the tropnca] zone. In thlS reépect,_itﬂis:-

planned to ronder the so- called dgp3cultural %uppoptlng services throUgh
'applacablllty lests of technlques, which will be carried out in the
‘_PPO]eCt and difrusion of the improved techniques developed in the

5 Suphanburl RLLe prerlmentdl Station.
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FIGURE 32 PROCEDURE OF WATER REQUIREMENT ASSESSMENT ~

| Meteorolggical
: Bata

=

y .

[ Dpesigngaintatt || 4
I/ - R (mirfd) L eference

" Evapotranspiration

1% : Initial Loss -

©ETp (mimAidy

¢

gy

.. Penman Formuls

et .. k: Crop Factor

Consumptive Use

£ Infiltration . ] - CM {mm/d):
{Upland} CU=K.ETp
- Ammy} T | ﬁ :

Additional Water

~ Requirernent
Lo = Land Preparation
Pe = Percolation (mm/d) |

Effective Rainfall
E {imm/d)

}

Net Water Requirement,
NWr (enm/d)
NWr=CU+ Lp +Pe

AM<TRAM

AM = TRAM

e e

Availablte Molisture
in the end of
Previous Day

AM> TRAM
b

AM=TRAM

| E=E-(AM - TRAmﬁ
e

TRAM: Total Readily Avaitable Moisture in Upland
or Stored Water in Paddy Field (mm)

3-11

¥

Water Requirement
Wr {mm/d)
Wr = (NWr - E)/EF

Ei: Fieid Efficiency

Diversibh Requirement,
Dy (mm/d}
" Dr=Wr/Ed

Ed: Conveyance Efficiency



For ronlafrng Lhe dprlculturd] supporllnp OPViC~:‘00h$tFUCfi?ﬂh:J
ol a tPld] lde and ‘des 1gndL10n of modo} farms ln the No. 1 Pi}pt._‘

Pro;ect Avoa are pPOpO“Od

3-2. Ho. 1. Pilol Project
3-2-1. Farm Managehentzprdgpém-
a) Land Uso

TABLE 3-1 shows the proposed land use to intonbify land use
ratio by paddy.double cpopp1ng and leOPQ]flCdL10H of Crops. Who Jand
. thsolidatidn fbr.ﬁhe ex1311ng Farm land* of 394.8 ha will poduco thﬁ
saild aCréageftO 362.1 ha af the land.dednctlon_natlo,of-‘fﬂ% for. the

“lots of canals, roads and other structures,
TABLE 311, -Proposed Land Use
- . (Nol 1 Area)

{Unit: ha.)

Land Category Present  Proposed
Cultivated lands o o ' ‘SQU.E ' 362.1
Paddy fieid | : T sess o 3wy
Upland field | 5.0 36.72
Sugapcane ' ‘ 1.2 . R
Roade, Canals . o 2.3 onLg
iTrial'farmi - ' j R : - - 9.9
- Homestead 2.6 2.6
' Others;ﬁr 2.3 2.5
lotal e - 402,0 502, 0

~NOTE: . ,and deduction rate = (39u 8 - 9.9 - 362, })/(39u g - 9. 9)
' e ~ 5 g,. '

lij_.bj; Cropplng Pattern

1ho pPOPOqu cropplnp. attovn is iormu}ated with pa<dy as main

'fcrop and sugarcdne and pulses (chh orops) are p!dnned 1o be prown in



'uﬁiaﬁd.fieldéf( in'fhe'aby sééséﬂ *péddy'fieid§ aro Cﬁltivaééd;With:'
-upland crops Lo pelain the SOLJ fGPtlllty ( FIGURYE 3~ 3) ’ Thc pPopO%Cd
. paddy VaPlQlleS avb Lhe RD sLPalns wth hlgh y]cldlng, non- photo%CHSJ_
L t1v1Ly, ear]y maturlng dnd qhort -stem,  The ?rowth porlod of the RD |
”stralnq is 125 days' in the wet season and 130 days in the dry séaSoﬁ.  5
Con81der1ng available manpowcr in the peak L1me and water %upply;.’..
' .puddl1ng d"d tpansplanllng shall e performcd For 48 days in béfhrﬁét

”and dry gedsons.

. As méhfioned ppcviéﬂsly, thé_cropping pattern in the No. 1 Pro-
 jvct Avea 5% divided into two stages in terms of its progress: one of
_whlch is ithe flpst stage where the cropping in the dry sason. is not
fully establlshod in the 1L-IR canal district and the other iz the.

second stage where the cropplng in the dry season has bgcome Sat]S“

faclory

¢) Agrictlitural’ Production

The improved farming techniqués to be introduced in the Project
_ Area with agricultural infrastructures consolidated will allow the
"yiélds inerease as shown below,

.

Target Yielda

Coops _ ton/ha
ot season paddy, HYV | W2
bry season paddy, HYV ' ST
Soybeans | '_ 2.0
Mongo beans : . ' 1.2

- Cabbage N 12.9

Sugarcane o _ ' B3. 0

Accomplishment of the above target yields, however, indispensably
requires the adequate agricultural supporting services with due consi-
deration on the following matters. TABLE 3-2 shows the target produc~

tion with Project and the expected inercased production.

3-13



_4; bybtpmdtlcal %upp]y and pOPIQdLCal sved roncwal Of HYV
.'i-VdPJPT}OS of Lho pure olPdln% : ' ' . 'L
;—..Adoquato fort1114atlon on tho nou dpplloailon.‘fahdapq.
:—:.l%idleshmont ot pva control y stem. LT

- .Havv00t1ng 1n the wet sedson.'_' _
I:~ .Lxl0ns1on of upldnd Jppagdtlon Lechnlques.
3_-¥u!%labllshmeni or - mochdnlzed farmlug

= Rat a)lwshment of marketlng qutom of farm nroduclqh

TABLE 3-2. Tapget'Produétion'(No.-;_nfea)

o : _ larpot Productlon L_ N Pregeht" :Incredsnd-
Crops T Acreage” PPodugL}gﬂﬁ -~ Production : Production
: ' ' - (ha) S ST () o)
Paddy . . ST o ,; _.: ‘_' o ._  .] '
- bry séasdn B 324,83 N l,éﬁﬂ ‘  - - ._':l,3@{
Wet season - 30,8 1,527 - 860" o 667
_ Total. : 2,8, 880 - 2,008)
Upland crops ' | o |
o Vegetables 3 x 18,1 00 so 650
Pulses 3x18.1 87 .y
Sugarcano _ R 1 S 88 60 28

d}  Labor Requirements and Agricultupal'lnbuts

FIGURE 3-11- Qhowe the eatlmatod monthly TLabor requmrnmonl° on the
ba51g of the proposed cropping pattern.. . At present, the labor shortape
‘ hdS taken place 1n only lransplanting and thVO&L]ng ,Lasons hoviever,

the famlly Jabor. force (3 porbons/household) will be 1n%uI(Lc1ont 1o

_ covev the labop requlrvmsnt ]ﬂ four months of lohbuary, March, June

" -and Novembep undoﬁ Lhe proposcd cropplng pattern wwlh land usc ratio

}conolderably inten51f19d

i For the tJmo belng,_such 1abor Qhortage wlll bo oovorod by
”employed 1abor forces from Lhe v1c1n11y of .the PPOJPQL Arca, and Ln@

« Farm mechanlzatton mdy bL 1ndlspcnsdb1y requ;rod Lo cope wqth Lhc pro~

l:igpess of tho pcglona] dcveJopmonLg.'



: [ Tho nceoeuary amounl of a?rlcultural anuts Such as pest1c1dc?,
"ffePL1117er3, rencwal %eeds, oLc,, shnuld bc leely suppllod to. achleve>"
*tho tdrgeL in the yJelds.; PABLE 3-3 shows the lnputs POQUlPEd for the..=
l f6uQc¢sufuJ 1mp]emenLation of. the Progcct. The paddy seed should be |
_frénéﬁcﬁ'at 1east once fov cvery four croppings. The aUph&HbUPl RlLP

'ﬁxpébjhent %tatlon Pc%erves Lhc pure- llnt seeds to bupply to Lhn thaJ.

":farm to be pPOVlded in the PPOJGOL hrea for Lhe1p mu][]p]]Cdthﬂ !ho

}mu]tlpllcatod SPedS shal] be dJstPJbuted to. the Pe]aLcd iaPmOPq through
the_farmers\‘organlzatlon. The nécessary amount of paddy sceds is ?hown_:

in'fhe;folldﬁihg TABLE 3-4,

- TABLE 3-3. Agpzcu]tural Inputs
: (No. 1 Pilot PPO}CLL Arcd)

Items . f  '-iUﬁit_Quahtity Cropped ﬁcreage Amount Requ1red
S ~{kg/ha)- o (ha) (ton)
':Fgr11]JaePs T ..:_.: ST
Dry seaboﬁ pa(ldy“:_:':= .262' | .32h;8- | i: ;85}l
Het eedson pdddy g - 220 3248 7.8
Upland CPOpS _"J - 636 , 3 % 36.2 69.1
%ugapcane ‘ '7_'. 446‘  : R N N -‘_ . _ 015_
Pe%tchdes _ ‘;” o : ' :_ )
jDry season paddy L 21.2 324.8 o | 6.9
Wet season_pqddy  - 21}2  ' 3214, 8 ' 6.9 .
Upland.cnops ' _ 372.3 3 x 36.2 4040
Sugarcane é _‘}. S22 o1 0.1
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FIGURE 3.3

'PROPOSED CROPPING

PATTERN (NO.I AREA)

oceupied in he

Area

N

G[F]mla

M| J

Als]o

N[D|

J1F M_T

.".-;Pdddy_, |
(HYV)

(RYV)

. :. Pﬂddy

/ Upliand_
I‘ cana  / Crop

: Upland |
/ ) Crop

o

in he

_Area

ocqup;ied _

B

- { Second

l ra

!_

Paddy
(HYV)

]
Stage )

Lt

Upland
Crop

/ipiand

- Crop

TT

Sugar cal_'ie _

Uplqnd
Cmp

Upland
Crop _

R

. Uplcmd ' upl_cmd
-.'.C,mp -_ Crop

Notes ': '

TP Transplaming
HYV High Yieidmg Vurleﬂes
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%BIF 3 H

Crops

Unit Quantity ..

_ No'cesﬁ;ér_'y. Amount of Sceds .

(No 1 Pilot Pr\ojjec:’t:m?e_a)_ B

Cropped fereage.

Amount  Required

iabor Requirements in

'-(tohih:ji‘)_ h (ha) . ~(tony,
Wét’ %eéséh.'giédd?; 0, OIL _3214‘.8 13,0
Dry soaC;on paddy 'O (}l! 3248 130 o
Mongo beans K :0 0'1) 3% 18,1 '_25.3
" Cabbages ‘0_.002 3 % 18.1 0.1
_' Sugarcane 6.2 1.1 6.8
FlGUF\’E 3 4 PROPOSED FARM LABOR
R REQUlREMENT(N01 AREA)
_ ‘ Month : .
b MIAM LY LIILALSIO N LD
5 B Lobor potentiol I
' ‘8 abor entio
z _Q'T:-'T‘-u-.d—“ “Jf. = .. - ]
g .
= L N —
é el




' 3 2 ?4: Agrlcultuval In(vd tvuoture Consolldatlon

Fhe p]an of (onqol1datlon work 0f thL"NO l Arca 13 fovmuldtcd

.f:‘aé shown, 1n PIGURL-_h lt is oxpeclod by tho Jmplemcntaljon of lho _

‘iworks LhaL “the cropplﬁg pattcvn aud walov contro] wall bo lhowouyhly ': '

;yatemattzod dnd LOH%OQUGDL]V tho fapmlng and ut}]L?atlon of wator L
u%]] be %lganLCdnLJy 1mproved lho woll levol]od iarm plot;_wt]] A

‘:';pPOVJdO rice with Lhc most fdvorab]o gpow;ng condltlon, and dLCUPdLelj -

conirollod 1prlgatlon ybtom w)ll brlnp preal JnCPOd%L of 1ncomo lo Lho

,glonal farmers .

The denslty of thc proposed roade dnd Cdnd]% puv hoctnve, Lha
leated costs pev hooiare for land con olldatlon wovkq and Lho-favm..:

'ldnd roductlon ‘rate. for pub]lc use are summarlzod ag foT]UWS

Densxiy of POdd and canal (m/ha)

Road SRR : ‘ IPP{g&[lOD o Dnalnage

Commqnlty road | 29 - . Lateral 5 23 Lateral 16
_ Farm road - 33 - = Ditch -~ 37 prain - 38
| Total 82 SRR 60 L sy

Constructlon cosi' : 3 255 B/raJ (1,067 USS/ha)

ReducLlon rate of farm lands ‘_5.9%
a)ﬁ'Irrigatibh
i)r Annual 1rr19atlon program

e The 1vrlgdtlon program o[ Lho No. 1 PPOJeci Area will ho'promoted
'7ﬁ'1n two stage% dq mentaoned in paraprdph 3- 1 2. FLQURP 3-6 ghow" the
gdnnudl lPPlgdllOH sohedu]e of oach stage based on the propoecd eropping

'T]_pattern. _ '}9’““'

v

"The peak 1PP3gat10n requ1vemonl? ﬂili'oCédb;L#ibc1ih.the:lthen="

'half of tho dry SEd&Oh (March) and. wel season (October), 1o cope with

fsuch ar LPllJCal condttlon, thu pumpxng sLatlon of the TL-IR Canal

w fqhould he opepatod thh Lho vate oI 9u hvs/day for abouL JO days




;:ii) Pgak'ipripatioh Poquirement

"ﬁThe;PQJk Lvrlgatlon PPqu Pﬁm@ut determlnes ”hﬁ capqc:tleq of
the iﬁﬁigétioh ujsloms.: The pgdn Jrrlgatlon Pequ Tcm@w“wﬁwl occun
in’ 1he lasL ddy of puddllng pOPIOd fop dry season pdddy,cropp;qg,@‘?,

- and is designeg as ghown_belqu: e

Reak*réduirement ‘_" I 371'[DeSignédl¢épé¢ityw’

" Hater feq&iﬁomént. 9 60 mm/d ' EaPm diteh: 1.25 /3 fha
S P : (or 0. G?H cu. m/s/lo ? ha)
DlVQPSlOH requ1re~ :
‘ S menbi 10, i? }P/? ,atopa] canal 1.2u1 1/s/ha
s

e or 2. 201 17

. Total requlrement. -0, H8 U m/% Tp]al iarm' .78 ]/S/H%
. 1‘(fapm }dud H; 36? l ha)
~:'.(fviai;faym: R 6,335ha)’

b oeainage

The Calculdtlon of proposed EpaJnage capac1ty wa° mado anplylfﬂ
1he probable dally maxlmum raniall of 101 ram cxceeded in’ one out o_'
ten jear%, and vesulted 1n a ug rate of 3. 3 mm/d (or equ1valert to

5,01, I/S/ha)

e OP favm land devclopmont

_ “'IThe 1nten31vo method is applled to the land oonsollaatlon plan
'de'%hc Area. The laﬂd consoljdatlon works, Jnclude the Iollowmng COLS -
'1ﬂuct10n workg,_thai is, lateral canal and farm stCh leading
~dpa1nage canal and drainage. dllch, community road dnd on-farn noad
.’dnd ]and ]evolllng '
In plannlng Lhe pepdpcellng o[ land, the basic plan has beén
.“formuldted LakJny the oropooed farmlng praotlces irrigatibn rotation’

and- fapmlng group%,ﬁﬁto consideration., Bascd on. ekperiences,gained-{g

wlth land consol ddgloﬂ works in Japan and in Laet A%Ja, the following
are paptlculdpiy-pr -One( as the [Undamen»al qutLPla to be adop*ed

"For he works in the. ’vOJeci
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F‘IGURF 3- 5 )
F?OAD AND CANAL NETWORKSOF‘ MAE . KLONG NOI F’H,.OT PROJECT
S SCALE | * {6,000
_- 9 SESERELET. IS _Lgook”

INTAKE NO.I

;::%;;3%1 2  €.

“—w-- :-f:

ALAL
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L_.J

i =

Chia- 0 i‘.

Tt

<
£

IR CANAL

Lo s
o
e
L 0
DRAINAGE - roepiisnms
FUSEREIIE * S

PROJECT AREA

IRRIGATI ON

PROJECT AREA = 4ozha i
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karm ploL. :}rcm Lho VJONPO]H[» of OXLth?e and <0n O]Iddllcﬂ :

_.of—farm 1dﬂd opordtzon afflclonuy oi fdrmznp machlnes and nffoctnvo .

. waLeP dedLment thw chapo of p]oLs. hould be o{ unljormcd woritnp]o

:80 Far ae condztlona pepmtt 1n ualor mand?omont and vaol]tny,a(ouvaoy,
the. posslbly }ongor ]on?th of run u1]1 hc ddvantapeou< for voduc1np

lho deduction rate of land dud eff:cjeni OpOPdLloﬂ of farmlng‘mqnhlnnr
It is deered roa%ondblo to lako a longth o£ Pun at 160 ] in {ho Arod.,
The w1dth Gf plot wa]] be reasouably takon at 50 - in Lhc Area,-whach

oxlonds ilaL dnd hd% no Po%trtcllon from the iopographlcdl CODd’LIOH‘

”ﬁWith the completion of  the project, Hﬁl‘éf farm plots Qillrhc

tormed in the fvea except the trial Carm.

Ipplodtlon _unit. For a cons1dovaL10n of tho watep mdnapcmonl

-LhL‘”Ullﬂb]e léngth of a Parm ditch will be 600 m at maxlmum The ong-

'1rr1gdtlon unit, 19.2 ha, will be composed of 284 plots as illustrated g

bolow.

L Lo ',T;HWJ,,L h_,_..-___,'_q o
W-CANA!T = =1 '

IRREGAFON UNIT R E
{ROTATION BLOCKT | |([ g‘ ?
;""'_‘*{I.Sf’r?ha)*“—"._ e 5

800m

RS T e— ———

FARM oniy [FARM ONIT
860 ) I [-(9.6ho) ———t] |- .

VAN L | S N N

ES0mXI2

S i~ —
& ‘Q'ﬂhﬂ../}f_( .:_';._._..;.___.'-L

o *‘"ﬂf‘“ﬂm—m“%% f":““l""""*‘““ﬂ“ =
R LJﬁQﬁ'JL L@oq L,IGQm_‘LLGOm |
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o Road Lvory p]ot should Iacc the on Farin road at Lhe %horLor
| JEs:de of Lts p]ot. The commun}ty road , ‘which w1]] be paved with latep—
'::1Le matgr1d13, shduid run aloong the ]enfth of run at 600 m 1nterva1
Tho lower lho voad ombankmcnl height is, the moru economzcal Lhe cons
trucL1on aést and the eas 1or the access of tho {armlng machines w11]
be, wh110 tho road embdnkmenL should reqUJpe to havc ltS helght fo
the CCPLaln cxtcnr lhdt thc road surface can kuep 113 bearab]e capa-
eity inm belng free From ihe advepqe effect of the water leve]o in Lhe
canals or paddy fields., Then, the comminity road embankment he:ght,
~in v1ew of 9011 propcpiles of the Area, was designed to be 0.2 m |
._hlgher at 1east than the water leve] in the canaJQ, and Lhe ‘on- Farm

road to he 0 1 m.

Canal. The farm ditches will be provided along the one side of

the on-farm roads. The dpalnagL ditch alme to control the %hdllow
ground watep table as weli-as to drain ouL the excess water by rdnnfa]l
as soon as p0531ble. lfowarver, it is hardly expecied ‘to lower the
shallow groundwater table in the irrigation period due to pooTr per-

meability of soils in the Area.

Resting place.' it is proposed to establish two PthlnL places

at where the irees from the favm lands will be transplanted and be used
by Farms to have a rest as well as parting areas. Furtheérmore, the
places could be used as puhlic facilities lots in Fulure, when neces-

sitated.,

' ﬁfisting'other facilities-in the Area. In the Project Arca

there are several privale properties other Lhan farw lands, such as
houses, homesteads and’ fishponds., In the planning, the following are
taken into consideration: 1) every house is provided wiLh a - Farm

road, and 2) the propesed irrigation systems facilitate the water
intake Fop ffshponds. The houses and Tishponds will be left untouched,
however, it is recommendable to reform the shape of homesteads and
fishponds in accordance with the proposed alipnment of read and canal

systems, when the owners agree,

3-23-



MOQi af - Lroes in tho Arcd aoem necoasary Lo he out down or tran(w

p]antod for the cxooutlon of land vonsoleatlon works. The wothy

‘trec de33gnatod by Lho ouncr w1]1 be 1eft as Jt s or. transplanlod to

"the %ultabjo looaLlon.

Adjdcent farm lande to Lho novth boundary L The fOIIOWJng conCL~_

' dLPleOﬂ 1, glven to Lhc Iavm Iand< 10 bo d1v:dod by Lho novthern:f‘

:‘boundary ]Jne of thg PPOJoot Area

L Drainage; to pfovido a dralnape canal dlonf the bounddry ltnL_
- Access: - tb provade a road a!ong the dpalnago cdnal and dva1nago

box culverts to Pross the read w1th Lhe ln(orva! of

aboui 300 m.

‘ ”1th regard Lo lpragdtJon,_no dellCUlaP dltch is propoéed due’ to
untdvorablo topographjc condltlons, howevor,' ince the Farm lands” are
present]y équipped w1th ‘ditches, thc cons truct;on of the ldnd cons ol1h

dation works will not hinder those farin lands as far as 1rrlgallon is

concerned.

=.d)._watebjMahagement -

After ihc complet]on of the lPPlgdllOD and dpalnage faclllLle,
advanced water control Lechnlque" must be introduced in the Arca.  The
ac1lltlcs for watcr controt shou]d be Lhoso which aj]ow The accurate

%watep contro] WJthout poqu1v1np Pompllcatod opopdt1on dnd palecuTar

iknowledge

: ) Water managament system

The pvo;ect 1ncludes Lo of‘wator contpo] sy 1cms ]ntako No 1.

"_,and Intake No 2, edch of whlch 1 'compObed of: the followlng lhrco

"'sub“ y‘%tems

o sion '



‘Sub-system’ . Fggi}lt sr” E

fIntaké-éﬁb—Syétém: '}. BT Chcok, ‘inlake S
:"Cbhveyahce'sub¥5ystém5 B ChocP dlverelon, 1aiera] cana]
;.Disfnibutiqntsubﬁsystem © . Farm ditch, farm 1n]oi

‘ As. the'i%figafion wé{er‘Foﬁ thb'Ar-a is lifted ap with the pump-
ing slailon 1nstallod at . the: hcad oI ‘the. I1,~IR capnal, constant dluchargo
in ‘the Cdna] can eaetly be malntaJncd by whlch, the- pathep qlmpllflod.

. ;water control Irom the JL-IR canal to the lateral cana] is expectod

Cii) e Wdter control faCLIJtJeq L "'i'-'_.;: L

InLake sub eystem The . 1nlakc syb- syutem has tho funct:ons oi

' waLcr 1ntdke from the IL -IR cana] and the d1%tr1but1on of lhe waltor - Lo'_
tho latCPal canals.- The facnlltloa consist of an intake weir and a -
check gate ihaL is to be installed in Lhe IL-1R canal to keep the -

-water levcl oonstant

Conveyance sub-system. The conveyance sub-system is composed of

such facilities as lateral canals, diversion and check gate, and has
the functidﬁs of conyéyiﬁg'the water fo_the farm ditches thfough the
lateral canal$.  The conétpuction of the check gatev'is pﬁoposed o
'.kecp a constant water level in the lateral camal for accurate watov

diversion, though the irrigation requirement seasona]ly fluetuatee

: D]SLPJbULlOH sub- system The djstvlbutlon subwsyqtem is' the

Lerlnal system, dnd cach sub Systcm commands one 1PPJgat10n unJl com—'
posed of 24 farm plots. One sub-syslem consists of one farm ditch
and six farm inlets that distribute the water From the farm ditch

into the farm plots. . Each one farm inlet covers: four farm plots,

‘Drring the land prepavation period of paddy fields, the rota-
tional irrigation method.is proposed to irrigate one distribution sub-
system (24 Earm plots) for a N8 days period, by supplying water at the

rate of two days per Farm plot.
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In tho NO l Aroa, Lt hdg becn P'I"O])O-JG(I to e‘;tabll&h Lwo water ;
managemont KPOUDS am‘ vae J’arlmng groups. for' boLtor* waiet” COﬂ‘LI"O]

J‘hp )POJO&,Cd waler* mana oman t- sLom is p1v9n i)e]ow. c
E ? >

TRID |
. Zone Man E

3621he

. ?1?()ha o Tl s

“fNo. T Wa(ar Managemem Group. No.2 Wator Managoment Group e J’[ '

R . 'fm'pke_Squ-systgm ’ ]
- . Conveyance Sul-System St

No.1E.G. fvo2ral [nosra] N_o.di?.G_, No.5F.G.F T Hﬁ-m___;u

bl eam 4 266 1004 _agy

\ 6isq:£{i>-14xio_;1:Stlb'_ls‘;"sl_‘.?m /
-‘342—3,  Design
a)  Irvigation Pacilities

i) ‘Ih"take faci:'r i%ié’%

.'7 lwo 1niake del]‘i‘Lle‘S are pr*opoaed to b@ mstal]ed in tho lL IR

canal No. 1. 1ntake at thc ‘%Ldtlon KM + 561 38 No ? Jntako at tho
_ 'btatlon I”M 7 4 !f?fl 38 respovt wo]y.

' Dc31gned capa01ty. Ihc deswned capaci L1e<; of Lhe mldkc fac1~

‘—‘—-—--ﬁ--’“"*‘-—‘-——-'r—wﬁﬂ—

'llties are ca]culated as shoun 11& TABL&. 36,

' ":'PABLP 3 5 D(}Slgned Lapaclty

Ir’mgaimn InLake ' "}5iVGr*<;Jon Laterdl

.":-4'fIntake | _: : “area- (ha) . (cu m/s) . (cu /S) i s Canal

' '*~321?;o,71i"]” 0. Qesﬂiff{_";o;oao SRR TR
'JQSG_-“_F3_":' S -"0.21-'7-_"'_": 00136 g, 24
R S R . 0.081 T Lo2-2,
LT 0, 030 L 2-3
COUHBOT BERE T

i iy . e




.fobucgyre}: The d031gned cheok gato is of the: manual- operatcd

' %lu{cé:gate‘tyﬁé. A WOlP of tho full~w1dth 5harp crestcd typn wll] boi .

: eqnlpped wlth eacn 1ntakc 1d0)31ty to measure tho lntakc water dla* -

"”fchavgc. The outltnes of Lhe 1ntakc FaOJlltles are l]lustrated ln

'TFIGURas 3. 7 dnd 3-8,

 ’,'ii);‘Irfigatioh-céﬁal o

. Tho proposed ]ongltudlnal slope of Lhe cana] eha]l noL bo le%s
f:than l/a 000,  Tn hydpaullc computatlon of eross-section of canalg, '
-fthe Mdnnlng = equatlon was employed in 1ak1ng Lhe roughno%s cooffl—
'201ent at, 0 035 ‘ The canals sha]] provide . the ¢ross- eertlon w1th the :
'9broadep bottom for ea%y oPQPaLJon and malntenance, vaLher than thaL

*l*ijth hydrdullc advaniape, a% 13 tod ‘below:

: Cahélt'ﬂ ﬂ  H; Dlscharge -'T Eﬁfﬂﬁi cB  ".':'i5" S IU:,&;
S (c m/s): PR T my) (m). )
. Lateval cana] : R o e ‘ =

CLALLL 00188 . 1/2,000 1.00 - 0.45  0.65
Ll=2.1. 0 T h0.088 . . 1/5,000 0 0.90 0.10 . 0.60 '

[1-3.1 0,095 . . 1/2,600 © 0.70 . 0.40 0.60
L1-3.2 - S 0,085 ¢ 11/5,000 1,00 . 0:40 . 0.60
N P T T L.0.080 - 1/5,000 0.70 . 0.40° - 0.60 -
CL2-1.1 10,138 1/5,000 1.30 . S 0.45. - 0,65°
102412 10,138 - L I/5,000. 0 0060 ¢ 0.0 0,60

U L2-1.3 0 BRI ©1/2,000 1.20 0.40 .60

Tl 2-2.1 0,050 1/5,000 0.50 £0.10 0,60

T L.2-2,2 C 0,048 - 1/5,000 0,50 0.40 0.60

Farm'ditch' . o ) o - L

Fi-1 C 0,024 - 1/1,000 0 0.30 0 0.25 0 0,35

- FD-2: C . 0.028 | 1/3,000 0,40 0.25. .0.35
FD-3 S 0028 - 1/5,000 0,50 0.25. . 0.35

: Typicalepossr§ecfioﬁ
%;ﬁi%;
.- "
B

hy freeboard :
: Lateral caua] h=0.20 m
Farm diteh - h=0.10
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FIGURE 3-8 PLAN OF INTAKE No2
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‘. i.i.'i.)'.' 'o*timf ‘faci.n{-.‘msf '
1uvnouLs to be ln%tal?cd aionp the Tateral canals shall provide o
0u0h Siructupoﬂ that can po;slbly m1n1m1zo the head loss, As the
vater will be dlvopted through turnouts in Lonstdnt quanLJLv, “the sub-

merged weir type w111 be able lolfunctlon dtlsfactovjly to meet the

Jrequirement .

The Farming machineries will approach to the Farm ficidsufrom
the.févm road, along the one side of which the farm‘dirch\ie ppovided,
and thon the access Facilities - hould be conetruoted 1o brldge over '
the dJichcs with PL?UfOFC%d goncreie p)p0° {4300 m/m) %hould be.

provmded

b) Drainage Facilities

The'designeq.ﬁnit.drainage quantity is 5.01 1/s/ha. 'Thé-dﬁéss;
section is determinad with fhe'rohghnoss coefficient of 0. 040 The
side slope of the ldtoval dralnape canal is dLSl?nLd to be 3l a, o
while the drainage ditch to be 1:1. O owing Lo shallow depth of 1 0 mn,

" Main features of the drainage canal are shown In DWG.ML1-7..

<) Road

The width of roads was decidéd as follows:

'l‘otfiij:f:ﬁy_l - Remarks
' Farm-roads: - 3.0m ,  Tractov or. T-9 ton truaks pasqab!e
*COmmﬂnify roads: b.0m T-20 ton. tpuok% pdssablo

Allhough the Jowcr road surfdce alevation is convenlent in acces-
'gxng Lo the fxelds 1t should be olevated from vicwpoint of soil pro-
_.fpertle and 0 8 M, at 1ea9t 0.1 m above thc water level in the dilches
:: 01Dng tho fapm roads.i Thu elcvatlon of farm roads shouid be 0.3 m
.'above the fleld euridue,_and the communlty roads should have 0.5 m

.¢helghL,‘

;3-30&_ 




?*Thb'loéd 'to favm poad hy vehlclos us od in the Project Area is

- :Pestrlctod to le%a thdn 1 9 Lon. The vohlc]os avalldblo 1n iho aroa

¥

- would be 1Fuoks WLth flve Lon toad at max1mum, accordlngly " Further:

..'Smoro, Lt should bc notvd 1hai the heavy COﬂotPUCthU machlnery will

bo pPOhleiLd Jn oporailon alter instaliation of Lhc 1rr1gat30n p)peo.

1n Lhe farm road

: Fho cu}vort of Peanforcod concrete pipes should bet antaljed
at Joaet wJLh an earth covering depth of 0.3m under the on- farm road

Vit

~and 0.5 m undor the communlty road.

- a) Land. LCVeiling
: On lcvellsng lands, the marg;n of errors with —5 cm will be per-
) m1391b10.: In Lhe PPOjcct, the unit plot is so large by 160 RLRS 50 ul_
that a; gveat caPe should be exercised in }evg]llng works.‘ Pdvtaa] .
‘unevenness._in.the plots will be re-levelled when plowing aq@;vuﬂ?lﬁqg,
are carriad out aftép land consolidation completed, .;_.ﬂf . |

. For somc.timé after completion of the Project, o prbvide t?TT-
pbhary-irrigation ditches along ridges will be effective for correct .
and SpeedyIWateb_conﬁrolw In . the same manner,;temporaryf@raﬁﬁgg?.::w
ditches in the fields will well function for quick drying thé-PQQdy,.

fieldsf.

TheVCalovTaTion of carth quantily of land levelling was made
with the clectric compuLeP, reading the mosh data of spot o]evaLlon
at an interval of evepy HO m, indieated on the Lopoppdph maps scaled

1./1,000,

The designed ground elevation of each farm plot is shown in

DWC.M 1-2. TABLE 3-6 shows the resulls of the' calculation.
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LTABLEj34G. -Sﬂmmavy-qf Earth'ﬁdying ::

H? IVPlgaLlon B]ock o . ;Eérfh‘Vlemef‘”A"::‘yﬁullng Dlstance
BERUEVE o TTeww/bhay TG
oo Gu 3 ;. I R R {;{;]osé*ff'
_ 'Nq.2 7L aee T T s
. N0 s 6. 6 ff1§é:i* ""§5 ‘,ff3}595fx.‘_
Mot 109 [ TR ) R i e
Wous Wo.7 s o us

3P3;_'No.'2 Pilot Phoﬂectf
";-3J3—1,. }avm Managcment Progpam."
'}a)' :and U%e

The propoeed land use was dotcrmlncd on the basas of paddy doubJo' 
.cropplng and deer81f1catlon of crops The hlgh ylold1ny VdP]theS SR
'j(HYV) OF: paddy w1th ShOPt Stems (RD c‘twa;l,ns) shall be croppcd fov the'"
._paddy grow1ng, ‘however, some paddj IlO]d& may - bc Suhmergod deop An the
wet season becau,e of the plot Lo~ ploi Lvrlgatlon, and 1n such dcep
'water flelds the: photo sen91t1VL VaPlLtIEb w1ll be grown Jn the wet
séasén. In Lhe No. 2 Pllot PrOJect, no larpe scale ]and levelllng
w1}1 be. carrled out, whoreas the water %upply condltlons To the hlgh~'
1y1ng 1ands W111 be remarkably 1mproved with' ihe 1pp3patlon by%tom

'_»prov1dcd effectlvely.

TABLE 3;7. Proposed Land Use (No., 2 fArea)
| o (Unit: ha)

o Land Categopy:";: SRR E??EEHL o o depo§g§i59
- 5040

uél;gt
2.0
20. ]

58 ?1
I 0

if{ﬁ:Cultlvated lands-ff
'E=Paddy £ie1d: ST
Upland: fleld f‘g_{-
SugaPCdne SRR

R¢gds Canals

. 063 ?

" NOTE:- TLand deduction rate (53u 2 - 50u)/53u 2
R R S 7%

‘*;fff3*§2uc”:'

ﬂm n:_'_ﬁ




i3
i3
HE

b)Y Propnscd Cpopplng Paltopn 3~;1_€ _'_} :Ti:':f:  €-
: Malnly, the paddy'doublc CPOpplhg w;Jl bo 1nirodugod Jn Lho .
.:.PP010013| [n Lhe dry $eason, tho HYY hl]l bc CPOpde in 1hc toLa] uvoaf"
'and Jn the wcL Scabon, Lho HYV fov qomo pdrlq and tho gonventlondl |
: var1cLJe fon thc others w:ll e, cropped lhe conVCntlonal VdPlOllO%
'-Lhc pholoecn%1t1vo var191103, shou]d be Lbdnsp?dntod up to tho end of.

' %Lptembor at the laLesL 80 thdt the hnrvest]ng can be iJnl%hod end ofwg

' Novomber through mlddle o{ the’ Iollow1n9 Jdnuary
| The HYY of RD straln, bped 1n hat]and w1]l bc pntroducod wqth

jproapocl lo grow in: a perlod of 125 dayq in the ‘wet 301son aqd ]30 daya-

'1n-tho dry season.' FIGURL 9 ahows Lhe proposcd cvop)lnyépdttern,-

3 '? N .!' l. i
e ) Labor Requlrement dnd Agrlculturdl onductlon S f;;]f_n'ﬁiﬁ,n

. ': Z : TP
: i

_ It 1s cxpectcd that the agrlcultural pPOduLLLOH of 1ho No 'Zi
‘PPO]GCL Aroa wlll reach thu lOVLlu aa listed ln'TABLF 3-6 whan ih91
erlpatlon and dralndge eystems are oompletely built up W]Lh tho

adapLdLlon of the advanccd tucnnology developed in the;LrlaJ farm and

. .-e
’ -‘.

model Farmq.ff L ;_; _ F- :
e TR

: . _ ST

‘ FIGURP 3 10 Shows ‘the moq(hty férm 1abop requmrbment estimatod
l:',accor*ding ta the Pr'o1>osed Ci»oppmg Pattem. - From thlflgure,g it 1<5
-ﬁovxdently hndcpstandabjo that ﬁhe ldbpr force avallahlo in: Lhc }ndl»

' Vldudl farms (3 popbons/[arm) s far less than is requlred;dur;ng_

'd]MOUl half a year, f-.g . R S SR A
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o . Pdd(ly

'TABLB_3u8_' T5bget ?pbdubtiour(ﬂo. 1 Area)
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.3?3—§.T.Agbicﬁlfural Infrésfvuétubé'COnéolidation .

: Thc exten ive ]and con%olldatlon plan for the No. - ? Ared 19
_fopmulated as  shown 1n ¥1GURL 3 11 ~The” mdln dlfference of tho LXLOH"
sive e thod - from the intensive one is Lhdt though 1mp]omhntod Jn Lhe
jlntcn91vc Jand consollddtlon, tand level11np “and ldnd rcal]ocatlon

are hardiy 1mp]emented in. the cxtenslvc 1and CODSO]ldaLIOB Accopd~f'
ingly, ‘the pre%ent land hordevq lel be ]of( uniouchod, and Lhe cono~
'tpuotlon coste by’ the extensive method will be reducod to aboul 3??

of that by the 1n1gn51vo molhod

In the oxtenq3vo land consolldatlon, the water control w11h
]OWOP accuracy is undavoidable, furthepmore, the level of fde mechanl—
zdtlon ‘will be llmlted to some extent Howéver, the 1mprovemcnt of
canal systems and’ con%tructxon of Farm road. networks will brlng the
Area much morc farm production and beltep: working conditions than

those at the present.

The density of the prdposed roads and canals pepr hectare, the
estimated cost per thLare for land conso11datlon wovkq dnd farm land

poductlon pate fov pulec uge are SummaPlVGd bclow.

Denéity of road and canal (m/ha)

Road _ Irrigation ' Ppaiyagc'
Coumunity road - - 11 . Lateral 16 Lateral - 19
Farm-bbad  L © " Farm ditch 43 . Drain ditgh 3
: © Minor diteh 45 - Minor ditch 19

CTotal E,fi” o 100 R

';CbﬁsihuctiOH‘éoéi 1 2"5 B/Pal (389 U8$/ha)
-_ Reduct1on vaLc of farm 1dnd 1% ;‘ '

uTho Pather thh land PeducLJon rates are cauqod by the cConsg-
1vuetlon of the Jeadlng drainago canals aJonp the community
_ proposed 10 make better ube of the borrow~p1ts along the communlty POddS&
. I‘O&dS. : : B e
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&) Iveigation -
In Lho Jpngatlon sy%Lemb of tho Arca, lPPlFatJOH water 1% ]ed
._fpom Lhc lnteva] Canals to the farm ditches in the sane mannow as 1or
~ the No, 1’ Pllqi DPO]OLL area?' However, the plot-to-plot irrigation -
| is'inéviiaﬁlefin'sohe-afeas:as'each farm plot does not alwayé:face:.
__'to'fhe'fafm:diféh. 4Thus; fhé bonstruétion’of additibnai:miﬁor;ditchés;
.,-19 proposed 80 Lhat the plol to-plot’ 1pr1gaL10n within 3 to b fari .
plots is possible.  Hos t of the ‘existing ditches will be used as a°

minor ditch, -

i) Peak 1rv1gatJon Pequ1voment

FIGURE 3 12 shows: tho estlmated annual ireigation schedule on
:Lhe baqjs of avcrage year. The peak 1rrigationibequiPCmcnts Qill
-0CCUP.tW1C€ a year in the latter half of the wet scason (October)
and in Mapchjdf the drey Sééson. The peak irpifation veQuiroméﬁt to
determine the ¢anal capac1ty will occur in the last day of pudd])ng

' periods fov dry season paddy cropping, and is designed as %hown below.

Hater'reqﬁibement: ~ 6.99 wm/day or 0.809 l/sec/ha

' Diversion requirement: 7.77 mm/day or 0.899 ]/%OC/hd :

The designed éapacities of lateral canals and farw ditches are *

listed below.

: Yrrigation Block Capacity
Camal ~__ _No. Ha. — (eum/s)

Lateral 1 69,72 0.060
2 61.2 0.016

3 hg.5 0.048

y T 0.066

5 23.7 0.023

6 9.7 a.009

T 63.2 0.001

;! 7.9 0. 0L

9 16.3 0,015

10 ! 32.1 0.031

- 11 70.1 0.059

. 19,1 0.018

13 65.3 . 0.061

: Total 602.0 0.5141

Diteh - 19.2 0.020
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b) :Dréihagé -

The dpalndge area covere not only the’ P1Joi Ppo;ect Arca bui

‘also Lhe populatcd VJllage avea% JOCated in thc soulhoasl of “the APLd

Thg PPO]LCt Avea is-divided Jnto Al dralnago b]ockq, of Whlch 9. bJockq

._belong to the Tha Sarn. dralnag system and 2. block% io tho Tha Sarn
_Bang Pla 10 RD dra;nage sy%tom 'The dea1gned dralnage capa¢1ty of

each- block ig llsted be]ow.

: Drainago-'. . Drainage Avea (ha} Capacity
Block. . Paddy Tield Others —  Total - {euw.mfs)
1 9.7 - o 78,3 . 0.543
2 HGLB = B 0,327,
3 21.3 — 26.2 - 0,160
U 100.8 - 0 29y.5 ©1.918
5: 56,9 . . L. 67,7 . ...0.387..
6 379 - S 5120 gu3pg
7 B T KO0 - S B0 L 7 e
8 28,9 - . 36.8 0,237
9 4o .6 ~ 5.5 0.596
10 - 17.3 Coa 2L.1 7 0,128
= LT = 883 0.109 .
Total: 568.3 i 918.6 6.808

c) 'lfpigafion anﬂ«Qpaihagq System

The Project Area'sldpes to the north at a gradient of 11/1,000-

~ 1/3,000, except for the area along the Lefl Main canal having a slope

of -about 1/2,000 to the south,

L In thc plannlng of ‘the irrigatlon and drainage- systems, parti-

T-- uu1ar cons1depatlon was plven 1o the fOl]OWln?

.‘1}(;) To Utlllze the ox13t1ng fa0111tlos as far as possible

::;{;%f:Use of check dnd dlverszon fQCl]JileS ofl Lhe 3L cdnal
":, 5¢ste of the exxstlng dltche° as a minor d:tch

‘Ff,Use of tho hoprow pltS for tho 30 cana] as a dratnage

canal.



_.(2)_}To shoprten the length of the‘irpigétion canals as far
e és;poéaible asfthe-candls”aré'of'éavth.canalé: ‘a' .
' :(3)'_10 keep the watep level in lhe canal oon tant for . beltor

L water coanol by Ln%La]l1ng the phuck dov:cc

'rhc conetdcvatxon chd0 to use of all check dcvlcesiof the 3l

;Lana] and Lurnlng thL borrow ptts (6.8 Pm in: lcnglh) to-practical use

‘as dralndge cana]s. About:GOﬁ,of the ex:&tlng_dltchus-lel.be;u§cd w~"
15 A minor- dJLch o e

B

Sd) on- farm Land Developmenl

The exton31ve method, as mentloncd a]peddy, is dppl]ed to iho
ron 1avm ]and dovelopment of thL Area and ]ove]]xnp and rcalloaataon
of land w1lt nol he, lmplcmentod exccpt a. bpocaa] case. Careful oAdewn
nathn, Lherc{ore, hall bo made of the Lopographlc oond1t1on oi thc.

. Areca.

Irrlgatlon unit. A farm block to be commanded by One [farm diteh

 dnd 1ts mlnop dliches is termed an lprjgatlon unLt, and is corres pondlng
to lan 1vr)gailon rotatlon block Though de31rable for better water
"contro] and farmlng practlce, cstabllshment of untformcd shapc of

_ JPplgatlon units is hdrdly expected in the Area owing lo app]tcatlon

of the exten81vc method,

1he ppoposed lPPlgdtlon units ave d051gned to have around 18 ha
of farm p]ots each angd all, and one lvrlgaLjon unit is COmpOoGd of 6

irrigation units, considering the topographic and water use conditions.

Road. ‘fwo kinds of road, namely on-favm road and commmily road,
are Proposed " The on-farm roads will be constructed at an interval of
~aboul 320 and the communlty yoads will be constructed to cross the

on- farm road WJth a D1ght angle at an interval ol aboul 600 .

The embankment materials for the roads will be excavated at: one

side of ecach proposed road and the borrow-pii shall be used as a
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-_dréihége'caﬁél On tho other 51dc of Lhe road théifaﬂm;Qitqh'will :""

be consiructud

Thrgu fapm 1nlot% to glvo acceqs to, 1he favm pJot, three farm
_ 1nlet3 w1]1 be JnstaJled on cach farm dllCh at an . Jnterval of abouL%f~
. 150 m. - Thc farm Jnlots Wwill. also funcilon as d check devloe of Lho:'

- water levol 1n the fapm dltch

‘Céﬁal' Along Lhe road%, any 1ype of canal wl}l ho prov1dcd

-The canal net" is almost ‘the same in. prlnclpaJ a% Lhat of he’ No l

o Project Area.- Borrow plts excavated when. road is: aonstrucled are

-'usod as drdlnage canals Consequent]y, thé ql?e of drajnagc canal

s nmstly determlned based on tlie Poqu1red amount of carth for road'“"*

'embankmeni Pathor than hydpaullc advantage.i The mlnor thches w11];’
 be pvov1ded in ihe Area where plot to- pJot 1pr1gat10n JS appl]cd, as

: mentloned ahove

“-éj Water Managemcnt

In 1h9 No ? Area w1ih Lhe exten31ve land CODSO]ldathD wovke, one

-of the most lmportant {aotors on whlch the suogess of thc PPOJCCt ]arpely :

- depends 15 watev control WhllO Jn lhe No 1 Pro;ect Avca, plannlng_ls

”’:e]aborately made to faellltate water control

Watep contro] system of the No ? PPOJGCL Area c0n51ﬂts of tho

”-:Ejbllow1ng Lhroo oub syatems thch J& Lhe same a< No..l PPOJCCt Avoa

PRV L - . © i e e gy L

~ J- Suh System '::fﬂhi'i_ﬂ_ o acllltncq

Intake sub system :ff;;~;.=l3h cana], check intake
Conveyance %ub~$ystem 3jquatepal canal, chuck dlep%Jon

"*ﬂl{Farm d1tch, MLDOP dltch farm 1nlet{:




 FIGURE 3-11 _ROADao CANAL NETWOR T fCT{S' I L R
e R RO SCALE'.'-I IGOOO S ' ' '
:mnﬂn&o‘g‘ !-.!lfff *‘TOM‘...

an e

ROAD —em T COMMUNITY ROAD
=== ON-FARM ROAD
JRRIGATION e LATERAL CANAL
———>——— FARM DITCH OR MINOR DITCH
----- g~ MINOR DITCH . (using existing ditch)
( CHECK  {CHECK—i ~ CHECK -6}
o> INTAKE {(IT=1L~1T~13)
ORAINAGE e LEADING DRAINAGE
: ———ee = | EADING DRAINAGE {using exlsﬂnq borrow ptn

NOTE: | PILOT AREA s dofined. s follows ——»——-—  DRAINAGE DITCH

PILOT AREA= PROJECT AREA-RELATED AREA

glmér RE&EA igg Eg. | . |  PROJECT AREA
) q } : 'I“I“'YI::—
2. ORGANIZATIONS - ' E L/ IRRIGATION BLOCK

FARMING GROUP: F\*o;ect consisls of 13 fqrming groups.

WATER NW\IAGEMENT GROUP: - Projec! gonsists of
. -3 wq!er managament groups,

: RE:LA'TED AREA {valer supply is only scheduled)
rora e ————  BQUNDARY OF WATER MANAGEMENT GROUP

3-41






_ o R . 93@ ] AoN | 400 [ .d3$ | osq ELh rznﬁ. _ AVH _ udv “ YW | 833 | NVe

. 1 o
.. r.w - , o B I U B _ILI-Om

“TWRT

o
\
(10) ANIW3UINO3Y NOISHIAIQ

IS0 3ALLINASNOD

: - d

(no)

Laaculi

)
747
g
)
Z
(W)

————— ,7///,,/// B NN\ — 2R

: .7///%7/// ﬁ//n .77//// e I N PO N S i S
ERNERESEE N\ N SN N\ S NN\ e S
SRR NN NN NN %,,% NN
S NN N NN

CE) TNV

I — ho«.\..EEu..h. -
R o QA X0Rd.

LNIWRIIND3Y  NOISYIAIC

Lo e T NVEA TWWMONS NI LN

o To3road 10TId 20N NETIINGSHOS NOLLYSIBNY TVONNY  2i-€ 3unom

.. ../.

BRIV



The numbor of tho fqrmlng groupx arc ]appc in CompdD]%On with
Lho COVOPd?O due - Lo thc rather narrow and Iong bhapo ol the Area.

Hatap w11] bo ‘controlled in 1hc same manher as the No. 1 Ppo;oct Ared

does,
' 3-u, Agriculturnl-Suppoptihg Senvicbé :

.The improvement of the agricultural supporting services aims to
_provide the coudltlona for establishment of the high prodnct}valy apgri-
culture on the con%olidatcd 1nfrastructure. ThO_PPPJLCt w1ll deal wth

the Lgllow1ng matters in the related.fleld;

= To promote the land consolidétionapvéjéét,
to inteasively extend the farming'techniqucs-and strengthen
the Farmers! tralnlng, ' o | :

- to promote organizing Lhe farmors,

= to establish the marketlng asystem,

-~ to promote farii mechanization, éhd

- to improve the ¢rediting system and promote accumulation of

farmers' own capital.

The governmenial officials in charge, who will receive training

in tha Suphanhurl Training Center, shall be responsible ~To carry out
these works. In the No. 1 Pilot Project involving about U400 ha. of
Jihe Project Arca, agblcultural supporilng gervxccs will be rcndcp@d
 through acLlVJLleS in. the trlal farm and tho modol Farms in utilizing
: various IdCl]liles. In the No. 2 Pilot Progegt no trial Farm nor model
'ffarm ape ppov1dod ‘and the Chanpwat levc] ext@nqnon officers or the

:cooperatlve staff 1n ¢hdarge shall be vcoonsxhlg Lo’ pive guidance to the
i-farmevs,_and the expepts qovVIng in the No, 1 Pl]OL Project will be in
?;a posttlon to glve ddv1cm& and guldance to ‘the farmers in the No. 2

 -ﬂP11ot PPO]eCt lf neceoqrty arqus._i

3=uy



‘_3 4H1. lvlal farm :

Tho Lplal farm w1l1 be provadcd w1th about 10 'ha a]énﬁ“IEAIR—
Ldnd] 1n “thhe No. ] Pilot PPO]PCt Area The irlai ‘Farm wxll bo used
for the' dppllcab111ty Lost of zmprovod farmlnp technlun° ‘ind gLVanij”

‘trdJnlng to the farmcrs.lf

a) Appllbdb]]lty Tesl

_ The {o]lowlnb Jans w1]l be 91ud1ed 1n tho lrlal fdrm by prorl
of lrrlgaiJon/dralnage, agriculture, ldelﬂL maghjne ‘water mdnagomonL

agrlcultural.exten31on sepvices and olhers concerned.

, T):;P]oﬁing aﬁd puddliﬁg';‘:lu_  ‘M  > ;7!:‘ _'A ‘H_ :; j,.__” o
?)L;.and levolltng B | o I AR
ZS)HIWeed contpo{ ‘ e et

:u)-.Nur ery . of goedjlngs for tranbpléﬁt1ﬁp machlne’xA )
:51“ Appllodtlon of Lransplantlng machlne ) JJ! | f;'

. 6) ﬂppllgqt}onbot”hapyesﬁgp R o
7}‘JPeSt ééntroi S

'8}  Rodent control

9} Comparative test of varieties

'inHFBearab]e cdpa01ty oF land '
1) “water management S SR R R

:i?): Surface 5011 tpeatmenl
13) Upland 1rr1gat10n

RL); Fert}llaer roapon31véness

15) Soil imprévement

©16) Rotatlional cropping Syslem

 The tests and trials méntioned” above should'bhé éarried out for
the practiéal-purposa, bhisaed on the pesults -obtdined by -the Suphaiburi
Ricg Experiment Station and many other existing data. It will be
pequired to have c¢lose relationship among test items, although the
agronomist, agricultural expert; will placé the main target’of these

tests,
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L) ‘Traintng
Tho%e tecturers who will- be thand in Lhe uuphanbuvl_Fpaihing
Center wxll give tralning to the favmers solgcted among those 1n every

district., These trainees %hould be prefevgntlally sclcoted from tho%o

farmers whose farm lands-wlll be land-consolidated.

The training covers lectures and exercises and.should be held
in the slack time of the farming works so that the farmers can partici-
pate conveniently. A consideration should be paid to avoiding long

lectures,

The folLowing ave the main training items: 1) Water mahagement,
2) Preparation for establishment of agricultuﬁal dédperativeé, 3) Manage-
ment of fapmlng groups, 4) Mechanization of farming and 5) Farm main-
tenance such as fertlllzatlon pest confro],'weed'contfol, ele. A
course of training takes 10 days and a half-day training will be res-
‘ponsible.- Among the trainees, the.farmevs in the No. 1 Pilot Project

Area, who get the fair show, shall be deéignated as'model farmers.

3-4-2, Model Farm

_ ~ The model farm in the No, 1 Pilot Project will provide the neces-
sary input materials and farming machines to demonstrqté the new farming
techniques. The sclected model farmers will be trained intensively on
the know-how of new farming by the experts assigned to services in the
trial farm. The agronomist and agro-economist should conduct a tracing
sﬁvvey-on chénges of farmehs’ income and livipg standard in the model

:farm'for_the_cdnfirmation:of project impact,

- In the Project Area, three model farms (three farmers) should be

selected to stqdyuthe_félloﬁing_matters on Fari operation:

'1) vﬁbpliéation'bfgimproved techniqué% to the farmers' own fields,
2) Demonstratlon of 1mproved technlques, and,

: 3) Seed farm for renewal

. 1.3:95: -



a) Selection of Model Fayrmers

' In.pviﬁciplé5wthe model Farniers. shdll beé selected among thosa who
have enthiosiasm for agriculture, and it is . essential to make a defiritely
faipr sclegtion in considering thosce selected fapmers may enjoy various.
favors and conveniences. The selection standard shall be provided as .

-followg:‘

1) Education 1evel‘of householder: At least graduated from the
-primary school.
_?) Liabilities: Not exceedlng the gross annua] income .
43)f liabor availablllty _‘RGSLPVng average labop forcg fop
o : ; : fdrmlng works to be. Pequ1ved ‘ _ _
,q) _Tpaiqing; Uavzng partlc1pated in the irdlnlng ln tho trla] Iarm.
b) Managemént of quelétarm ‘
The farmers belonging to model farm shall submit the annual.
schedules for cropping and management of their Farms to have approval
from'the'rélatedfexperts and’haﬁewsupply\of‘the necessary inpul
materials.  FPertilizers and other agri-chemicals will be . furnished with
the same: quantlty ‘as the other farmers through farmers! Qrganization
Lo bé established: iit the Project.
In the ecarly stage:of the Project, the possession .and; operation
of farming machines will be controlled by the preparatoery agricultural

cooperalives. In Lthis way, the flarmers will use the machines for their

works on the rental bab]%, without any much Eundo for . purchase and risks

for their operation and maintenance.

The operation ralie of the machines may be.comparatively dow
becanse many and.unspeoified-farmevs;will use them. Therefore, ther:
will be various problems on operation of those machines by the prepara-
tory cooperatives., Under the situation, the Farm mechanization in the
early stage shall aim ‘to give: Farmers:the information and understanding

on the mechanized farming through the cooperatives® activities.
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Who fapmlng machlnes ehall be rented to tho model farmops meh
 :'thc rca%onable charpes It w1Jl be necesoary 10 glve Var10u% favopo,
Zlong term low - 1nterest CPOdlt, 1nsla]lment sy%tem for machlne pur~-
chase to Lhoso farmoro who wanf Lo havo thelp own mdchinen' Lheqe
 favors ‘;hon}d be provaded dlong with the. pollcy of the PPOJevl.,
urthermope, when the modPI farmers may  help other farmers. in the ...
PPOJeci Area in 1houv appr0pr1atlon of The. maahlnes after f:nrsh:ng

thein oW workq, 80 as to make the machlne operailon more éffective:

3-14-3, Prograni of Farmers' Organization-

_ Therc GXLStS no powevful farmers' organlzatlon in both No. 1 and
No._? Pl]ot Pr03ect Areasy The PPO]eCtS include a plan to form new
farmevs' organlzatlons in the Apeas For the tlme belng, Lhe Dopdvt—
“ment of Looporatlves ‘Promotion w111 take 1n1t1at1vc to form the ovgan1~
wation along with 1ts own policy and have to supp]y neccssary fund and
exper;enced personnel for establishment and opepatlon of such orgdnl— |

zations.

Agricultural. Cooperatives. There shall be the agricultural

coopergtives.brgamized; through which modernized farm managément_and
improved'farmiﬁg techniques'wili'be diffused fon successful implementa-
“tion. .Thé Pilot Pﬁbjéct Aféas, sinee having small scales, seem to have
difficulty to provide well-managed independent agpibultupal cooperatives,
~and a témpbraryfcbOPépatives,iballihg Preparatory Agricultﬁral Coopera-

 tives ‘shall be organized.

“he’ Department o[ Coopebatlvcs Promotion:will a831gn cooperat]ve
-offlcep to the tempopary cooperatives as leeOtOPb. Several local

' government OfflCEPS in Changwat level or Amphoe level shall be appointed

- to the maln otaff of the cooperatlves, who- shou]d réceive the ?uxdanoe

"-_;”and trdlnlng 1n the Federatlon of Agvlcultuva] Coopcvatlveq,_Thalland

' ﬁBangkok

The Fxten$1on Expert Lo cooperate W1th the directors of the pre-

i_paratovy coopehatlves to strengthen the organlaatlon and- 1o gnve proper

.
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Lpaznnng to Lhe PeJaLed ,taff on tho basis of adequata]y prcpapod

LvaJnlng sahoduTo

ThP main purposoa oF the proparatory LOOPCPdL]VOb ane- as
fo]10w9" ' '
-‘Ctdﬂémoothly pvémété;the land cbheo]idatign'works;
L to. vup a rdtlona] water mdnapomenl _ ‘
o ho amp]y ‘supply farmlng inputs and rationalize col]octzon
stovage, processing and’ marketing of the. proudcts
S ito establish measurés for' promolion of“farm-mcchanizafion,
z'inéluding operation and maintenance of the machinesy -
g fo“give farmers the training and puidance on improved farming
rteuhnlqucs, C »9-‘u G e e '
“’fl"to glve ¢hadit to farmer%, and -

S try to lével up ‘the' Farmers ecohomy.’
(oash dcposlt and accymulation of self- Cdp]tal)

;- R : oo

In a périod.of fivé‘yeapsqu‘this.Teghnicql Agsigyapce,,howeveP;
thé training and education of tﬁe farmers will‘bg.givqn_jp_}hg trial
farm of No, 1 Pilot Project oniy.: In this_teqﬂqicql assistance, also,
the land consolidation works in the No. 1 Pilot Project Area will be
implemented from thc'second'pfoject year to the foupth, and those in
the, No. 2, Pllot Project from the fourth pr03ect yoar to the flith
prnoject year. Under lhe program, the ultimate goal of nroducllon w111
not be accompllshed:wlthin thcla331§tqnce pep;qd of y;mc,_ The prepara-
tory agricuiturél cooperatives activities will focus on the land consolli-
dation works in the early part o[ 1the Project workq The water manager-
ment, collective works, 1ntpoduvtlon ol Lhe dry season paddy croppsng
ote., will be implemented in cone Farm plot after another where the land

consolidation works will have becn completed.

Tho preparatonj abploullurdl COOpCPﬂthO will provide farmepq'.
groups, the sub-organization, Furthermore, the ovganlzatlons of wator
- management and farm mechanization will be required for carly accomplish-

ment of the Project fapget. 1n the No. 2 Pilot Project, unfavorable
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.1 fleld COHdltJODS rest:ct the 3ntroduthon of 1arg@ 81?0 fdrmlng _'
machln@?, ‘and sma]l size MdLhIHOS wllT ho omployed for the part
'mgchanlgatlon of farm;ng in d shoit- Pdnged program of lmplomcntatlon.
Tho_above”qrgan14dt1op will be involved in the agplpultural cooperi-.

tives for their effective sevvices.

'Iarmlng Froups. The size of farming-groupqiqhall'éccobd with

that of waler management group, and flvo farming groups ‘shall be in
the No, 1 Pilot Project Area, and four farming groups in the No. 2
Pilot Project Area, respectively. The Farmiig groups will be . respon-

sible to perform the following wiorks ;

- to pPedeO Lhe CFOppln? pPogPam,

- to propare the pvogram% tor lPPJgat]OD and watenr management,
- . to prepare the progran fop_collectlye farmlng‘works-and to
implement the progvém {hursery bed, transplanting, pest

‘conitrol, mechanized Farming, etc.),
- to.cérry out callective fovwarding of the producis and
marketing, and, ' '

T Carfy out collective purchasing of input materials.

Water Management Organization, For the more effective water use

_ by_neﬁly'intréduqéd rotational irpigation, the water management groups
%hail be oﬁgahized to prepare the water management work schedule, and
to carry out operatzon and malntenance of water control dellJLJPS.

Ii is proposed to orpanlze fzve groups in ‘the No. 1 PJlot Pr030ct

Ared and four’ groups in the No. 2 Pl}ot Project Arca aJong with the

lschedu]e.. :” HE

S The water managgment group sha]i pvepare the Pelatcd work
: fschedu]e hdsed on the oropplng program ppepar@d by the £arm1ng gronpa
'”Tand control ihe waler JD cooperatlon wlth the zonemen that will be

'75d031gnated by the RID




Farm Mechanizatlon Organlzatzon. Yhen Lntrodu01ng mochanlzcd

favmtng to the Pilot PPO]OCL Arcas whorc favrmers have only poor kn0w~
Jedge ahd PXDCPIOHCO abouL machine application to. the farmlng,'
gUIdances on: speq;flc_cropplng,method by machines and forming and
._oporatang féfmévs‘ gﬁouﬁs'for snccoséfu]‘implemcntatjon of'mochAn{zed
farmlng wll] be lndlspcnsably prov1ded partlcu]drly in. the No 1
Pllot PPOJOCt Arca, on ‘top ‘of the ovdJnaPy technical gUIdancc and
.malnyendncq‘serv1ces of the machines, etc,

_ A In the flPHi-utdgC of noohanlaaLJon mechanized {armlﬁg ﬁl}l be'
_ exerc;ch only in the irial Farm for machine appllcablllty lost and in
.Lhc dcmonstratjon farm for domonstratlou of maothe operatlon undbr
1nten81f1ed gu1dance by 1he experts. -

It is ppoposed 1hé prepardLory agrlcu]tupal coopcvatlvos qhdll

possese the machines and operdte them in the early stage of tho devo~
lopment' howevep, the farmers groups should be organl?ed for more f
SlnLO

i

ext¢n81ve and effecilve use of machlnes in the very near iuture.
the No, 1 Pliot PPO)GCL Area, where the land consollddtlon wlll ba
compleLeJy Jmplemontod will provide suff1c1ent COﬂdlt]On% to meet ihc
requirements for meghanlzcd {farming,. the farmers opganlyatlon for‘:_
mechanized farming qhould be formed by related Farmers on the 3and

,cadastral basgis,



(TABLE 3-9. List of Infra-facilities in Mac Klong No.l Pilot Project.

e i ConétPUOtion:Year SR
R R T o lst.YeaP",Qnd3Yeav'--3rd_?e§r-; Total -
Infra- fa0111lles BT (1978) " (1978) | (1980) o

P

.:Road SRR : . o . : .
'Comﬁﬁﬁify Roéd[ o "'ﬁ'_y fu_' 2,8k 5333 ”A"-?;436 "=10;3ll ,
On-famm Road . m 2980 58 4,800 12,54)

fregation canal R
Lateral Canal T 7:'_:f'1,9h3 ! §,600°0 . 2;3@&'\"38;897
Taem biteh . w o 2,462 6,061 4,800 13,323
o fotal Y n05~' 10,661 7,00 : 22;;767

;Dralnage Canal S

3
H

Lead1ng Dralnaye o '3,4947:”: ”2,U79 7 5,973
Dralnage dltch S m L 2,9620 5430 5265 13,647
Total o .A_ : : o 2?2&2_ BT I U 19,620

Ipvlgatlon Stpuotupeo
Intake .~ . Places .-'7"" 1
.'-CheCk Gate S : ~ﬂ§%:. RS
LBrldg "_'  3 i:f' ';dé?i

R R R
t !
R ONSRY. N

'f,DlvePSJon"de'.:'i' ~do- o _

'_Irrlgatlon Culvert  '—do% 12 : & ?7
 Turn ot --;"'_ " 5604_3' 10 g 21

5 flnlot:\}:ffmff”“f:-idé; . Cows o we o1
‘j.Tall Haste {]*}f_*,‘ ~aou:f' v oy ;3 '10 R 22
3'}arm Inletl';',- 'wdoj; Lo 20 o 56 hs 127

N @ e e e

Dralnage StructureQ'

Dvainage Culver : f?iééeé‘--;'5ﬁ  g 9 . 28

e

Goausz




TABLE 3{10.“Li$t3fofhfﬁa4fécilitiés ih-Mae_KléﬁngdyQ_Pilof Profect

.Iﬂfra~stpuc%yrész"”

Road

. Commgnity Rbéd.
On;féhﬁ'Road
_Totéi o

Irrigation Canal
Late%alzéanal_'j
farm Ditch | .
Minor Bitch:

Tota; B

Drainage Cana]:-'
Leading.Drainagé o
Drainage'pitch”
Minor Ditch

Total

Irrigation Structures

Check Gate

Intaké

Turnout _
Irrigafiéﬁ Culvert
Farm Inlet -

Minor Check

- brainage Structures

Drainage Culvert @

© Minop Culvert

‘Waste May .

" Drainage. Regulator i’ . -

“Construction Year

Tt Vear C198GY

'Unip‘.a

S

m -,

20,640 1,930

. Places

“do-

#dof
.~dq*
~do--

~-do-

Places
. ,.(i fo
-do~ -

5,370

15,060

9,690

Tojec
Avca |

- Area

T SRelated

0N Year (108

U Total

- Project

Related

Iﬁ”f;f: f:5 _

Project
Area -

.. Related
- Area

IR T

9,690 . 1,490

. Total. ' Arca -

11,180

:'5;810: ‘450:

15,2300

" Avea

o

Coamo s
15,230

’ Tota]. ‘

580 .
Lon, 920

5,820 .
1,490
30,740 '

1,930

HNQ
1,490
9,580 . -

5,370

q;qjo.
8,430
b, onh : -
16,945

13 -
39
35 L

28 - -

53

" 26,570

16,990 15,680
3,850

0,785
©13,100
S31,735 -

5,810
11,180
19,580

6,230
10,670
5,530
22,830

4,810
'9;700
n;6ﬂ5- j
18,655

8 16
13 12
39 38
35 . 65

28 27
/A 15

180

160 ;

15,820

3,990

2,785
13,100

24 1470

580
1,490
22,680 -

9,220

580

220?0

: Totél :

6,400
26,410
32,810

9,800
25,960
122,680

56,370 2,070

140

31,875

6,470

10,670
5,530

© 92,570

!_|

2
38
65

22

..15

19,100
9,575 ' -
39,375

580
1,270

10,700

1,850

5 -
11 2

U -

77 -~

100 -

50 . -
22 -

58,440

11,280
20,370

9,575
41,225

13
3u
25
77

100

50
22



CHAPYER 4.  ARCHITECTURAL FACILITIES

The lmp]emonlallon of 1ho Lochntca] “cooperation pru]Ott im tho
5Mae Klonf Pw}ot pPOJGCl ﬂroa will requlpo Lo prov1de lho {ollnwxnp
. dOLJ]LlOS, buoh as: Lompovary rde oflfice, pPOJoci ofilce, experts!

lodyjny and fac1l]tles Ior lho trial faem, Aftep lho dlSPUuSiOﬁ on

the field Of[]UG, DPOJOLL ofitcc and ox;ortf‘ ]odgln&, Lhc ”dO K]onpuu .

.IPP]EdLIOﬂ PPOjnct Dffice: dnd the Supvoy Poam aohloved Lhe {01]ow1ng

. mutua? ayroemont

iho of[Jce of the Mae K}ong Pilot Project will be es fﬁh];dh@d:

Jn Lhe compound% o[ th Mae Klonp ]rr}pailon Pr030c1 0IE1c

- .Part of the archltectural Facilities of Lhe Mae Klong Iryi-
'gatibn Ppéject Offico w{]l be offercd to the Pilot Projéct,
_and addltlonal bus]d?ngh or fael]1ties, when noco slty arises,
will bc_bullt at theo site possessed by the Mae Klong lPPlgdf
tion Office, '

- Part of dcaommodatiQnﬁ in the Mae Klong Irrigation Project

Office will be exclusively used as experts' lodging.
n=1. Outline of the Proposed l'acilities

”ﬂEﬂﬁﬂﬂﬁﬂiw9f£iﬁi- The manégement office is a nuecleus of “he
trial Farm providing office réomsﬁ conflerence rooms, lecbure rooms
for farmers, and laboratory. The related experts and ‘thai officers
to be assigned in the office will be 5-6 and 10-12 persons, respect-’
’ive]y, and the farmer trainces will be 10-20 persons; then the scale”

of the facilitics was designed in veferchee to the above figures.

Workshops. ' The trial Ffarm will provide four workshops such as
a generval workshop, a threshing house, a milling house, and a repaipr-

shop..

sheds.  Two sheds will Dbe provided to house tractors, combine

}'Ir]Y‘V(“ l(“'l’“: ]"1(‘(‘ )l.mt(‘r‘u Gté. and one garage to ilOll‘c}O '[Zif‘ll(‘.kﬁ; ('ll](] A
s H ] 3 > :

Clight-van,
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deehouse. 'The‘lelowing'warehouses will be constructed for

‘VGPIOUS pnr*po%o&. .:

B Rlce warohouse equPped wllh alrcondllloned Poom Tor” Plcoi;'
.:blOPde 1051 avallablc. ER ' :
Q..Wapohouso for farm1ng 1mp]ements 1nc]udlng fcvllleers,
;agrl—ohomlcajs _ B ' : '
e Warehoueo for 9eneraj us

- 'Wanehouse For fuel’ 011 and others:

bhower room and Jdvatory The Jndcpendont bu11d1ngb for ;hower

and lavatopy Ull] be con%tpuoted for the trainees and the Jdborcrs

in the LPldl fapm. ' ' '
gggzgen. Pof the bonVeniencé of'taking lunch,'and rest, a

Thia=style arbor . w1ll be constpucted and utilized by laborers

: tralnee% Thai officers and Japanese experts. such facilities will

pr0v1de an opporlunlty to -promote friendly. rclatlon and mutuval under-

siandlng among the people concorned

chers The mlnlaturcd Buddhlsm tomp]c, so- caJ}ed'“Sangapoung”
in Thai will be placéd in a ‘corner of ‘the gardon near the entrance,
.subjected to the LU;tom of the Couniry Purthermore, .a instrument
‘shelter for weather obsevvatlon paddy drying yard, working yard arc

) planned to bu prov1dod

The buildings to be constructed in the trial farm ave listed below.

7;'§§me__a . _."; '_"7=Flooppﬁfca _ Remanks
o E {squm) '
?]Maﬁégéméﬁf;pfficé;1jfff"1 i“3512f S 1nc]udlng 170 sq. m. of Lerrace

Cand corridor

B n _ _5‘560E o Ea;rﬂondltloners equipped.
' fLThﬁe3h1ng houSG.: j‘~5_ :.usf&.1q7r ' _
.ﬂklce mlll o :f‘;._'?ﬂ';{V 7.1”7._{ _iISérving.dually as hulling plant .




Name .~ . Poor Area . Remarks

i e e e PSRt VS

A LA L

T (sq m)
:Geueral workshop '._.:‘. : :_ 1”7 o
Repalv shop '_;' 3 'i..' ':.; Yy
AgPJ._machlnery 7h0d _'9,.:; 290 - _ .1”7_Sq.m x 2
apafc T -'i'”.:' 7
.Agr‘,:nslrumonts warehouso-__ .1H7
-Gonevql warohousv o _IH?I
0il ¢ fuel qtorapo : o2
__Cdnicen NI _ 160
Shower<W.C. - .t a5
Total U 2,061 sq m.

42, " Layout

"-_l'-?v-l'. '[.bcet'ti_oll _

. The locdtlon of the buntd}ng lots are dgtopmlncd where is

eaqy access and most pPCfCdelO to roplol the farm h}ooks of the ddjd—
cent Farm 1ands. Tho qclected Joi with the area of aboul 22,500 sq.m.
is Jocated near the oLaLlOH No. 7K + 500 along the ERAIL canal. The
'ox1otlng Poad aTong Lho IR~ 1, Canal perm1t° casy acces to3the'huiid—

ings and faclllLleb planned

0-2-2,  Layout of Buildings

. Every building and facilities, having its own purpese and func-
tion, should be laid out Lo function as a whole to meel the Project
requirements in keeping good interrelation among each other. In

layout of these Ffacilities, there will be threc approaches as follows:

al Each faci]ity have its own building jndepcndently.

.b} %ovcrdl faLl]JLZCo with similar nature aro housed in ono
hu3161np to mako functlon wise groups of hu;ldlnpq .

e} Al facilitieg are housed in one large ‘puilding which

ywovides several interior hlocks by facilities,
1 b
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- In case Of:b)_éhovn, although‘wdrking flvxihijity'may~he-;
avalldblc, the “Flow pathq of work is apt to be confused and tho good
arrangemcnt is difficult for mdlertd]q, oqurpmont and other art\g]oe
And the case ¢) should not.bo applied egcept for necessity requiving
for two or threc stories buildings dué.to insufficient construction
site veserved or specially for only one building nceded in the design

aspect.

In the Project, the.case a) was adopted in considering the sufl-
ficient space available for buildings and simplicity of the construc-
tion works. In the lay-out of this case a}, it is essential to place
evevy:buildihg to make its Function fully cffective under organic

interrelation in each othen.

4-2-3. Creation of Necessary Building Lols

_ ~ Phe huilding lots should be embankad up Lo EL 21.2 m which should
be taken. as the standard elevation of the strecl putlers. The elevation
of road center and surroundings of the buildings is designed a little
higher than EL 21.2 m with two to four percent of gradient to assure

good drainage.

Roads parking and car washing area are to e pavod with asphalt
after compaction of 15 em thick laterite and 5 cm thick sand. ‘Gardens
will he turfled, and flower beds and tree planting will be made partially.

The proposed land use of facilitics lols is shown below:

Facllities - o osam.

Bﬁilﬂing fRoof~pPojected area) 2,980
'Rbéd, parking area - l I, 660
CWork yaed | 1,310
CGanden - A 12,300
:af]éénalg;bthers  . SRR 1,290

At it

Ttotal L | I 29,540

ey



B-%0 Supply and Digposal
§-3-1, Electrie POHOP:Supply
The electric poweb will be supplicd from the distribubion faci-

tities at thoe pumping station for IL-1R canal (STA. 0). 7Phe power

consumption is estimated as showd below,

Tl ities CKVA rachliries o
Masegamen U ol fice ©15.6 Garaze 0.3
Threshing house 9,0 Fuel and oil =slorage 1.0

: (for liphting).
Rice wiil 9.9

joneral warchouse ._ 9.0 Shower room, lavatory 0.6
Rice warchouse 3.3 Canteen ' 1.8
Repair shop 15.0 Cut~door lighting (13) 3.3
Shed (1) 0.3 Pumps _
Shed (11) 0.3 Well punp 11.0
Apri-instruments warenouse 0.3 Garden pumnp 6.2
total 6.0

Powep trans smission.  The source voltage and distribution system
shall be discussed and determined alter necessany surveys are iade
[t is estimated that The power line exiend to 7.2 km and about 80 poles

(at interval of 80 m) arc installed for the line,

Substation. In order to lead the power source in the trial

farm, one incoming unil of 380V, three phase, W wires, will be reguired.,

DlSLPlbuLJOH. Powoer lines oxlending about 550 m and 17 of

wooden poles (30 m intervals) will be required.

N=-3-2, Hater Supply

The necessary water wil) be supplied by punping up ol the ground-
water. The proundwater pumped-up will be stored in a storage tank at
first, and distribuled to cach facility by a pressure delbivery systom,

However, since detailed surveys on water qualily, guantbitly and so on

et



wore ot carvied out, the proposed water supply system is subject to

change in accordance with the sﬂrveys to bg succeeded.
The capacity of daily water supply is as shown holow.

R T

Facilities o C1/day

Management officé' - ;:: | 2,009
Canteen . - o 1,560
Shower room, lavatory o | 2,000
Caf washing area 1,000
Outdoor watep plugs . - _ 500
Totai ' 7,100

Daily water consumption: 7,100 1.
Average hourly water consumption: 925 1,
Max. hourly waler consumption: 1,800 1,

Momentary max. consumption: 440 1/min.

PRSI Wi’ 3

Capacity 50 L/min. (Filling-up the tank within
' 2.5 hours)
Bore diameler 32 m/m
Total head : 35 m (Assuming the depth of well to be
' 30 m)
Power consumption L ke
Pump type .- : _ Submerged multi-stag type (15 sta’“‘}‘
Well diamcter R 138 ¥4
Water tank -
Capacity ' 7,100 1 {equivalent to the sum of dally
L : uonsamptlon) .
‘Méfériglsfé‘étbuctupes _‘RL)nlOPCPd concretp (20m x % m x 1.5 m)



Pressure waler supply sysiem, - Two units of pressure wated supply
systems will be installed and be operated alternately lo supply

“water to "thé trial f['é'mrﬁ.l

Pamp -

| “Capaﬁity} o ':‘ 840 1/min.
Bore diémetep: ”:' . 80 m/m |
Total headi: : 38 m
Pover consumption:' " 5.5 KW
Pump tybe - Turbine pump

Pragsure tank -

' CapéciLy ' 1.1 cu.m,
Starting pressure 2.3 kg/sq. om.

Stop pfoSSure  . 3.8 kg/sq. om.

Dislributing pipes

Diameter - 13~6% m/m.

Liength Approx. HOO .

4-.3-3. Garden lrrigation

In the dry season, the turf, lrees and flowers in the trial farm
garden must be adequately irrigated. The irrigation water will be
supplied from the Intake Ro. 2 and be conveyed with pipes te the
gardens. Irrigation wili be made by portable sprinkler sels, assuming

the water rate of 5 mm/day fdp the arca of 12,400 sq.m.

Pressure water supply system

P S S

Pump -
Capacity . 200 1/min,
Rore diameter 50 w/a
Total head o 56 m
Power consumplion 3.7 KW
Pump type " gurbine pump (5 stages)

17



onseure Lank -

"y Capaoxty ‘“  Q 7*']-;l;l_éu.m Q_i-i
A:Stavtlng prséure:fz ‘iH.LIkglsq.cm'
Stop pressure . 5.6 kg/sq.om.

_Distributing pipes

. Dlameter, main plpe -f":- 50 m/m
R branch pJpO' 25 m/m
Length o Approx. 7QO L
Requirement at terminal  ‘H0 1fmin (2 %pP]HklOP sets) _

.Nbs, 6f terminals = .- ?2 (5 places to be opovdted
o o elmulldneously)

4F3~4._-Réin Water Dpainage_'

The. raln water Shdl] Flow ln, or be led through the - %hdpb_
%1de ditches along the’ Poads, to the catch boxos to be dralned out
1hpough the underground drain plpes : The proposod dpalnago &y?tom%
cover about 75% of the total lot area, In the plan,-design rainfall
intensity and a runoff coefficient are assumed to be €0 mm/hr and

1. 0, pespectlvely

Drain pipes

“Diameter © . 150-4%00 m/m
: Lengtb_ . _ﬁ.ppréx.' _8.110 m
cateh box | o -
| "':'.'_S‘ize_i R | 01l5 N % 0.45 m/0.6 1 % 0.6 m
| “Quantity :: o - 58 boxes/?ﬂ boxes
?3i)ep~th-' R o 5-0.6 m "

gL shaPe dligheb

”;fj Length Yo ..}21’_l,ﬁ56 o




"-_tlfsas.':_ $¢a¢dg'e‘ liispoéal.,_
» To maJntaJn tho good onv1r0nm¢ntal condltlon dnd qualaLy of
‘wator dround the tp a] fawm, all wa%to waler ull] be collocied Lo"”
pur;ilcaLlon plant% to h@ dlsno cd and d]%ehargod to the out51dnioj
':_Lhc trial Farm Lhrough thn raln water drain pipe %ystnm.f The fo]lou—

'an fdﬂll]t1oq fov sowage dlSpO al are proposod

_ Scﬁti?Itanké "0 Tvo tanks - the onc3avai1ab1¢ de
C 20 persons capacity and the othey
available for 30 persons 0dpa01ty

.Dﬁéih_pipcs; . S ]00 i/ m
U Architccturél'Sﬁecificatioh

A cloqo care was oxerc1sed in d931gn1ng Lhe fac:]:ixes on lhe

_f01101wng hasic concoptS'

To harmonize the Ffacilitics with the environment :
- Ta desigu with consideration for facilitating construction
works

- T¢ be available in easy ppocureanL of materials

- To posszb]y reduce cons LPULLLOH cost

In view of the above poink, all proposed buildings arc to he
constructed by Lhe conventional method of Thailand with local mdLCPld]‘
fully wtilized. The design of foundation works shall be made in detail

in accordance with the geological survey 1o be succeeded at the site.

The structure and finishing of the buildings have a little

diffovence in cach fa01llty bul their outline is as follows:

Strﬂctupe: Ioundal]on p]lo
WOodon p1!o ¢ L= Approx. b om
P.S, concrate
pile L = Approx. 5 m for rice ware-
‘ house, machine shed, garage
and repairshop
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~Foundation-

Rbinfbhcod=cbncrete'_i:‘

: lRelnforcod concrotp

~Column . LR
'Tie beam7'3" : WOoden boam in pr1n01plo, but
' : R .. steeld truss For shgd, garagﬁ
Lo '_dnd vgpazrshop ‘ _
“Hall SRS S Nooden framework congrote hlook  :
fflébr i wooden elevdled_qumlng and
2 . conerete ground. floor.
' Finishing{ Roof Cobrugated asbdst@s sheat

Boarding -(oil painted), mortar

thevlor wall
. fln]thng (cmu151on painted).

Pillaﬁ; Toundation MOPth brushlng (emulsxon palntod)

‘The fuvthcr dethls on bUJldlng dcstgn are . rclorred to the

Draw1ngs and the folloWLng Spe01flcatlons

Management office

o - (sq.m)
~Avea . Building area o 512
Floor area o 512
Floor area [op DlrectOb 8 room : 18
Office. room 68
, HeetlnL room : 30
 beader's room - 18
Experts' room 5l
- Laboratory © 36
Prepardtion room 18
. Lecture room 50
Locker &_shOWLv W.C. 36
OthPb ERRR - 10
“Sub-total a2
“Terrace: & corridor - 170
Total 512

"Number of stoplegé' “TWO storles elevaLed b1ngle floor

?fStPucture'“:iq' iwooden structupe, detldl]y PelnfOPPLd con-

_ i L dretey . }oundation pile: Wooden pile L = Approx. s
‘;Bq&ipmeﬁtsﬁ -,:' : '_-Complete set of supply, sanitary drain equip-
L oments and electric equ1pmont
'_finishkyg] s_U7"-.-__Rofer to the DraWJngs

"_"4410 




‘Rice warehouse : Tho gonerdl 09001f1oatlono of the cold siorage rooms

B e T

. cquuppod for the purposo of utopapo lQQL is -as follows

CStructure :,i'-: _ ‘. o 75 wi Lhick Foamed styrole oun con-
IR o ceete block wall of 150 mm 1hlck

[.Outeido'max. LempcraLuro no%e _
-P]annod Pcom anpcraLupo 'SGC_ ' , LSOC
'Plannod ‘room hum1d1Ly ! .
_ (varldb}o) o o T0% 70%
chu1red ooolang cadeJLy © 1,200 Keal. 900 Keal/hr.
: : /hr.
'Coo;ing'unit§=' 7 2 % air-¢ooled Lype cooling uiits

ol 1,300 Keal/hr of capacity’
_ P _ Power consumption 1,5 KVA/cach
Cfumidifier 2.5 - 3.0 1/hr, 0.1 KVA
' : ' : 2 setls ' '

RQE?&EEDQEJ “The fepairshbp iz desigoned in the non-Flammable structure
~as well as the machincry-shods and parage. The [itlings of main entrance
are to be manual éperation:steel shutter. A hoist crane with one ton
capacity and a one meter deep pit ave equipped for the convenience of

repaipr.
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CHAPTER 5. PROJECT TMPLEMENTATION

5-1. Construction rogram. -
{Sflél.f~wbrkingiCOhditj¢hs L
Tho OpOPdLJOH %ohedulo of thv'construataon machlncrlv “was

. eslab]1shcd in: varloue condlLlén and acLual reésults in Thdlland

as meniloned bolow.;'

D Convcralon POﬁ]flCiont of the bOJ] -

Natupa] S Lxcavatcd | COmpactéd'.r

)

fﬁgﬁgtﬁigﬁ_ i conqlLlon " loose condition Epnditionﬂ-ﬁ.
clay soil‘ .  1”1.00 ' 1.3 ©0.90

- Oporatlon hourq was dotcrmlned at 1 houv “per day in’
‘Pefcvrlng to the actual vesults in ‘Thailand.

f;_;live of. annual worklng months and 25 oI monlhly WOPR}“& ddy%-

5-1-2. Land-ﬂbnsolidatidn Works

lho ]and conqolldatlon project is composed of these construction
- works of land clearing, embankment of [avm roads and ditchesg, excavas
- tion of ditches and drains and land levelling.

.

Land ‘elearing works. Trecs, bushes and useless ridges, and other
B_We s : L

obsiacles will be eliminatad for elearing the job-site of land consoli-
dation. “Some of the bigger trees, which have been indicated by the
Tand dwncPSQ wili'bo'left %fanding in the field, or be transplanted.
The hqudo:?crn (e ), hav;np worklng capacatj of 1.0 hr/ha, will be

cmployod for 1dnd clearing wobk<

Fmbankment of favm Poad and farm ditches, The cembankment of

"faﬁm roadq and farm ditches will bc made in better utilization of the
: OdPth cuL OF[ by Lhe 10vcl]3ny of the flolds and eyoavalcd carth from
the dvalnage dlLehes, The chawler type scrape-dozer (6.4 cu.m), which
_js suitable to.tpanSportfactlon Tor medium distance and working on
_fhc-sdft ground, and[op_bulldozcr {140 HP). will be employced for .
cutting 6ff'and haﬁlingfofztho ecarth.

G--1.



Qince the communlly Poad ds doblgned Lo have a Jateral dva1nage
anal alonﬂ lts one s:de oxcavated 3011 from Lhe canal can be u°ed
for embankmont matcrla]s of tho road to?ether wiLh the oapth out- off
':_by the: land lovelllng ln thg dedOLnL Field, A;GG PS.Cld§S.haLkhQ§ 

is: cmployed for the work

- Lxcavat:on of fdrm dnd dra1nage dlLChCS. Since the. Tarii ditches

will be pPOVJded just alonp the farm POdd thie cdn%trﬁctfon”WGrkq af
the farm road dnd lPPlgdthn d}Lches Shd]l be executed s1multan00u51y
The farm dchhe%, which are not s0 deep, will be excavated hy manpower,

The. dralnage leChOS w1]£ bc excavatod wlth backhoes (0, 3 cu. m)

_ Egﬂﬂflevclllng.l The bul]dozer (lHO HP) will be suitable For land
.1evelllng of short. haullng dlstance, and the %cvapedozor will bo used
for inedium haullng d]%tance “The levelilng works involve: the conutrucj
1lon_oi.necebsary ridges, the bequiréd=carth volﬁMe for. which shali:be
pushed_along_the akignment of tﬁe relévant ridges. Motor-graders .

(125 HP), after levelling works compléted*ﬁill do finishing works,
5-2, 'Annual Implementation Schedule

The annual 1mp]emoniat30n schedule was formulated to be shown in
TABLL 5- 1 in taking into account the period of this Technical Coopera-
tlon sevv1oe (s yeérb) budgetavy factor, and effective opordtlon of
_the machines to be” antroduced in the Project. The conslruction
mach:ncrlcs, which - ehall be used in. the worke of the fo. 1 Arca, arg

'1planned Lo be convepted to the lmplementaLlon of the No .2 Arca,

‘¢f The lanﬂ COnSOIlddLlOH work% (362 1 ha) of the No 1 Areca are

"?g_ppoposed to be lmplemented wlth the Lhree years. construution periody

‘46 ha Jn the flrst yedp of 1978 (Irrlgatlon Units, J% iy, 20 andi2lsl),

" 168 u ha 1n the socond ycar (Irrlgatlon Units 1-4, la-lg, AL-2 and'§2)

::and 1“7 I ha 1n the thpd yeap (Ipplgatlon Unxts J?l?)y

3 - .




Pavt ol the cons lbubtién machinérjo wxl] ho iran[crrod to the

"No., APOd (50% ha) in Lhe thlPd year to sLdrl lhn Yand COHSOJldaLJGH

. work% w1th an area of ?1? 9 hd (WGLOP Managemcnt Group, No. 1) And

Lh@ land Lonso11daL30n WOPk for Lho rcma1n1ng arca of 231, 3 hd (Mater

Managemon} Group No;-Q and No. 3) w;ll be completed JH_The fourth year,

. Thé eﬁpépimcntdl énH'ép?liéd‘ﬁescaréb,faﬁmé-in the trial farn
.wli] be cén*tﬁuéted_in'thc‘fiFSt year so as_tb prodice fhe'good effect
at Lho earliest stage of the Project. fThe construction of facilitices
Lota and dFthtQOLUPal workb Will bd exccuted in two yoar%, 3078/1Q

_and 1919/80

','Tﬁg.pﬁdposed-impléméntation échedule,iS'shown in TABLL 5-1,

5-3
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5.

Items. L - Quantity 19771978
Pféjéctihdministﬁéfion
Vehicles '_ b anit 2 -2
Meteorological .
raeconder . LS. 1 -
Sfationaﬁiés T .S 1 -
Agrlcu]turd] IanaStPULLUPC
Development -
'_f2~l{,ConStﬁUctidn-Machincfies ;
Bulldozer lHO_PS unit & - 2
Backhoe T 60-PS noop - 1
Scrapedozer - 6.4 cu.m Y 2 - -~
Motor grader 125 PS - Moo - -
Water truck - 6 ton | - -
Agricaltural Suppor(:ng
“Services
3-1. Trial Parm
{Indoor Training) _
Catculalor unit b - -
8 mm movie camera
and projector L | -
Slide projector : S - -
Blue print 1n=Lruman " 1 = -
_(‘y linder press " L =
Tape 1ecorder "ol - -
Microphone oo -
(Indoor Trial)
Microscope unit 2 - -
Binocular microscope n.oo2 - -
Thermo-control equipment M 3 - -
Refripgeraton : "2 - -
Balance g - -
Moisture weter "2 -
Airconditioner Seed _
stordgc) w2 - -
2 -

3, .

Machineries and Equipment

1h0 machlnerté and “equipment Lo hé granted aye as

'the foi]OWan Lable

CTABLE 5-2,

Provisional hList

of Hachineries

}iécal'Yvdr'(dapah)

Humidifier (Seed oLOPapo)”

Bty

listed in.

and Lquipment

19]9

N

== =

— R b e -

DS

1080

s

—

P B — 8D e

1981



~(Table 5=2 cont'd.)

. Ixecal Yoap (Jdpdn)

Items 9;339.31};_1 TR 1978 I8 1060 ISEY

(Field Trial aund =~
. :Traihing)f
“pactor 30 HP ;-uhit 2
‘Tvaciop ‘attachments _L.S' 3o
o Power tiller '5~ff__ AUNLE-2T e e e
. ‘Power attachments™ - .5 3 B BRI
Rice planter foo unit)b
'  Comh1ne havvester . W5 -
Pest. control equtpmcnt s e o
Winnower. :
Thresher-
Rice mill Lqu1pmont
Pump for irrigation.
w Cargo truck:
- Cargo ‘truck with crane’
" Workshop requipment. . .8 _ S ‘ -
- Feptitizer A | S TP W PN S
CAgri-chemicals . . 100 kg . - - W.7 6.8

|

S R I 7 T R U

i
1

I
I
1
S e e my B

.C‘\_‘
ST S

{(Public Utility)

N .
ot
1

Pump © . unit 3 =
3-1, Hodcl farm

Tractor ~ 30.PS  © unit 3 L - A

Power tiller. _ M3 o ~ o : .
 Fertilizer . t 2.8 - - - 1. L

Agoi-chemicals © kg 200 S 100 100

]
P
H




. CHAPTIR 6. PROJECT COST

Tho Progeot cost snc1udos hosc |Loma of the land vonholldallon,
[.tho purchasc of construrtlon md(hinCPlOb, agrlcuiluvdl huprrLJng;per~\”

*

vxces, and ihe Pro;oci Adm]ﬂlxtPaLlOD

' Tho dopr0p aL10n c0>tfof thc'cbnﬁtruétiéﬁ'h&thinéf{éézéfa3ho£"f
'_1ncluacd ;nssuch_earth works‘fhat are éxocﬁfcd'wifh‘fﬁo:machihéﬁiés;”c
to=hg grantcd; qé the procurcmnnt co;t% are appPOpP1dLCd in Lﬁe 
fspeéial:cbst item, The co@it for maohlnerlo% Was compovod of the costs
;6f machinériéé'ahd'tﬁéih pare pdrts on the CIF Banpkok bas1 (forbign
gurrency portlon) and cusiom% duty and othcr local handJJng charges
:cqulvalent to‘?o-percent'of the CIF pP]CPa (local currency. portion),

" The. cost of dgplculluval ouppovtlng services was compoavd of those
_Loeto For uonstructlon of the trial farm and- 1ts neces sary materials; .

and apr]culturai 1nput mater1a1h for the model farms.

The project administration costs include engincering costs (for
“topographical surveys, design, supervision and so on), persomel
oxpenseg for: oxpurt% (thls) and officials concerned and miscel laneous

‘offlcc,éxpenscs, in addlLlon to Lhoac of equipment and materials to bo

granted.

fhe construction works are planhed to be implemented nnder direct
0peration'of RID, exéept for architcctural works for the trial Farm,
" The coﬁvbr‘lon rdto of. 1oba1 currency and foreign currency was
fxxod at B?O L0=US$1,00= Y??O Go. 'The estimated
Jn?ﬂMJ 6-1.



CPABLE 6-1.. Projeet Copt R '
o o S {Uniti 000 B) o

© Total flé(af Yédr (Japan)

m;;rn"xﬂi

Cost 1tems. Cost . YRFATTTOTETUIG80 T IOBL
AL No.-l'bilot'Pfojort~"”
' "~ 1) Land COﬁHO]]dd"'
tion o 3, ,61Y 460 l §§§, TWFZ§. Lo
" 2)  00ngtvubti0n'f1  SO - ' B
- machinery S (1n,27m) 0 (3,230) (5,511)‘ .(r r53)f o
IR 19,090 8,037 8,038 6,916 -
3y 5!1‘1011] Fural sUp-
' poatlng service
Trial favm ' ;'. . ]
Civil works 2,497 1,939 538 - -
.Ahghllecturb 4,868 L _ u,suﬁ h - .
Eqﬁipmént‘8  o o
Materials’ (5,108)  ( 15) (1,361) - (2,632)  (1,100)
N 5,673. 16 1,526 - 2,905 1,226
Modci Farms { GBH)_. e = w3 (_'2H7)
N S - s 272
Sub-total (5,792)  ( 15) (1,361)  (3,069)  (i,37)
13,756 - 1,955 6,912 3,385 1,498
y) Project adminisQ
tration .
Miaterials & equip- } . '
ment . .. 533) ( no0) (- 133) IR T
' sl 48l 160 - -
Managerial ox-
pense _ 11,093 1,132 3,383 3,637 2,902
Sub-total ( 533)  ( no0) ( 133) ' -
o 11,730 1,812 3,563 3,537 2,02
, Total (21,599) (3,645) (8,005)  (8,502)  (1,347)
S T U8, 194 8,060 20,276 15,014 HL,UN0
- Z&.T': J" e ol AELATTIITY Pl Sl Aot “‘”‘f—_:......u. WLATIJINS
B.:fNo; ? Pllot Pro3oct ‘ S
P fl)iwhqnd consolldatlon_zﬂﬂig' o T M“Qgh AJHJE
ﬂ;;',?)i[PPO]ect admlnlbtrau L
[T 'tlon - 570 - 30 ko
1ota1 ' 3,602 . < s 1,266 1,756
'. v - . _' ulzrmta _hc.r.w.wrru EFTEASTET e il 4 Ay LLUEY ».l iex
e, CRAND TOPAL (21,599) ' (3,645)  (8,005)  (8,602)  (1,347)
[N, 51,216 - 8,064 20,276 20 6,1
¥omrEse 0 mea ; S TR b

'715NOT£J }1gureb in. pargnthoqls &how

the'féfeign.cuvpency are included
[ln total R ' '

ogEn



X CI_IA'P'I‘.LIR" 7. g THPACT or THL pmd];mi-

7~1. - Pari Budget Aunalysis
711, “Hvaluati&n’ﬁcthbd
The ﬂompavat1VH study of the investment and the pvodurod bcne-
‘f]lS, both of: wh1ch are. convertod into monozarv valueg, will be
'commonly used For the evaluallon of the projects. This cvaluation
" method, however, WLll nol he applicdble to this Project, which is the
pilot projeect aiming at trial farming, demonstlration and training as

‘the base for the égridulture:dévelopment{

Such béing'the case, lhe farm budget analysis of the sample
farn hauseholds shall be an assessment of this Pliot Pro;ocl 1haL will

glve‘an impact lo Lho related farmers? :noomo and farm LLOHﬂmy

7-1-2.  Sclection of Representative Farm {louscholds

According 1o the survey For the cconomic condition of the farm
houscholds in the Mae Klong River basin, carried out by the Royal Irri-
gation Pepartment (RID) on the selected 850 farm houscholds (corrvespond-
ing to about 1% of the total number of 88,727 farm houscholds in the
basin), one Farm howschold possesses lands of 27.85 rai (4,46 ha) on an
average. On the other hand, the lalest survey shows thal the average
farmland per houschold is 28.8 rai in the No. 1 Project Area and 29.3
Pai.in the No. 2 Project Arca. And, in this study the averape cropped
acreage of the Pepfesentative Farm houschold is determined to be 28 rai

(H.,08 ha),

The Tarming types of Che representative farm households are estab-
lished as shown in TABLE 7-2, taking accounl of the present and pro-
pesed ldnd use and the aforementioned survey vesults by RID. In the
Praoject Areas, rice is Lhe pr:ng]pa] ctop and almost oxvlusrvely culti-
vatéd, followed. by upland [ictd cpops. The present farmland vse of
the 21,800 ral in the Mae Klong basin is tahulutcd in TABLE 7-1, which

shows Lhat rice is. the main crop In the basin throughout the ycar.

7-1



CTABLE 71

' Laﬁd'U$b_Qf11hc Sémpie Faﬁm H0uSQholdﬂ'

(UnJL Cpal) oo

S S B ) xupar
R = Het ‘Season - Dry Season 1 Cane o Tota)
Crop. - - AcT l"OclgO % o Acreage” 6 Mhereage Aorc‘agw i
Rice n,627 :  9?$7 1,16 68.3 - “-.15,773
Sugar canc B S T 1S BN T LA
" Vegetables © 919 5.8 262 0 15.6° - RS
Other upland crops 236 LS 2v0 6L _ a06
Total | 15,762 100 L8718 100 _"?:l_ :91,5yj_

- NOTE:. * Dala Source, RTD (1976) _
' No, of gample:: 1850 farm hou%eholds

1he farm budget analy31% of the vepresentaL1VO fapm housoho!d, was

ponducied Jn Lyplcal 1hree kinds of farmerq on the bﬂ%lﬁ of fdrm}ny

types as ‘listed in

QABLL 7-2.




1.

Lo Mo 1 dvea 0 Mo, 2 Avea
Jrems Present — Proposed  Mrosent  Proposed
| 28 28 28 28
Paddy (exclusive) |
Paddy; welb season, _
transplanted, LV .28 - on 2.4
Paddy , wet scéason
direct sowing, LV ' - - H
Padddy, wet scason,
transplanted,; HYV - 28 - S 19,6
‘paddy, dry scason,’
transplanted; HYEL - 78 - 28
- Paddy_and sugar canc
Paddy, wel scason,
" transplantéd, LV - = 21 7.5
Paddy, wel scason,
dircct sowing, LV - B Y -
Paddy, wet season,
transplanted, HYV - - - 17:5
Paddy, dry scason,
transplanted, HYV - - - 25
" Sugar canc - - 3 3
Paddy and vegetable
Paddy, wet season, _
transplanted, LV . 2B - 22 7.8
Paddy, wet season, .
divect sowing, LV - - 4 -
Paddy , wet season,
transplanted, HYV ' - 76 - 18,2
- Paddy, dry scason,
Aransplanged, HYV ' . 76 - 26
Yopotable ' 2 2 : 2

Tnnnh 72,

© Farm size

[‘;}f*minf', Type and Size of the Representative
‘Farm louseholds :

sy ral)

-3
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ant .L_m'

- l>y lﬂL!]Ll :!ym;’ tlm toml u{ i:l"(}d_‘,‘.(fi‘i{_:'l_l'}'(','(i;f'-l‘,‘ by the s

ralo of:1 7.83% ;‘{s;‘ the R[ ;m“v(w

: f'\lli ine mm' wl ih ])1“0 |“< t P(.\if‘* }‘:1 sLimetaod, c!'-é' Tist o in

*

,i) I}m -\,Lifﬂdl'LOﬂ, atm in 'omt _0!'7_\103( tm)l L SBlrens the

_."rw_‘_(‘n'.‘wgrt‘: of . main - o 'L\p" (md lhs -'5;" 1 ol wet seano

"ci\i(i" in ‘L'h(-

Mo 2 Afa*q nkuf,-;):).-..‘}vr:i'-qgé-u‘i_H‘(‘! (560 kp/ral, 70%). mzl i\f {Hfl.) hgfral '

'lls(‘ g;r‘(“vnl. i ari .ixi't!(‘jiii(:z }'“m(l'(:x';‘sccj_l.ed Favm Income of Lhe weproion-

E F,t‘m hrms,c'ho]dq.abc ewl Jmalml fort cach farming type I’,J'\:’;‘-‘“ in
';.'-I’J\Bl.;!‘;_ /,_;) l)y (q)p?y:ngr* thn I nfm ine mm' 34.0wn in TAKLE 7-3 cmf' TABLYD A
3 I‘ho nvemge hvmg cost pm' "i AR huu who 4 in lho Avea scems too bo

'ar'ound BLS, {)00 fer anmma'.-'

'l‘AiBii-L'-j’i'HG shows the Favm balance sheel of he represenialive
;fﬁll;[ﬂ households, -I’ro_nt whié;h it s evidonl that the tfarmers’ Incols
_.t_'aou],d Jinerease to a preat extont wainly vesulted from intensive |
tand use, and that the fawn'houséhm,-d:; counld not only maintain the
standard Yiving from onty favm income, but also they could bear a

Fetrim :‘ump] us .
Y-2. FPar-reachiig Blfcet of the Project

The direclt effect the Projecr would produce was alveady ova Luated

in menetary conversion in the preceding paragraph 7-1.

Tho Project has particular features as pilol works with very smati
arca for the frrigaled apgeieulture development preject invelving Dinda

mental and a greal deal ol works such as providineg nocossavy agri

dnf‘o.tulm:rturm f'u'r» padriy double cropping, the tival Tamm, many  Farining

' "j:if!;}:tl ,'..‘f- md:)o ' Idr*m 5y ih'u_znr; Ve poidance of Favming tetbniques topether
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Production (kg) TR
Price (Brkg) - owL?
Gross income (B} 1,1n78

. 7: i

“Hired cost 215
Tortilizer & .

Capri-chemicats 0 267
Othores . : S 1h7
Cost (B)

3. Pavm income (B) ot

i‘\(\_

B, Ho. 2 Pilol Projoci Area

1. {Gross it

Mellil§

Production (kg Hg?
Price (K/ky) P
Gross dncowe (B) 1,060

2. Production oo
Hired cosg 251
Peyrril i

Others YLy

Cost (B) 665

3. Farm income 3495

g

P
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ey

S

650

1,000

R0
2.0

LyH08

25
Th0

3533
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L, E00

0. 297
4,467

ithe?

RS A

1,8

12,800
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0, aad

3,807
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with efFicion( agri-suppoviine aoryl Ddneinpy o ihe

Favaevs S ovrpan faabion

tides thone cond it ions poginivied For miegoss] ol o, o

“the services showdd nolbe ouly Svenderod o e inprovoreni oiitho

Favw managenent of the ‘favisers - in tho Preode Area, buat al

Ao produrd o reaching of et A mernt foned bholow,

VY The savisfactory land consolidation wit] be peatieed bo fge

Farmors TaoiTigaring

prove Thedabor condit fonn ol the

intraduetion of farw mochanization, and-wlil cocotvaps tho

Parmers For upgrading theiv Viving staodard through o[

\

wabter contiral, demonantration of cconsiderabdd yield Inepreane

2 :.'I'h(,‘ actadald !‘<;li.-’!';i§.f‘.f!}).|(ii e i ol f;éur;mv:_~||‘;&'-l1'1 Eoaf o [l]t-lllii‘éfit'-."'
i!lf'ﬂl‘: fo !)6';{;;5110(] i Lhe model Eapmes would he recogind Bed I')ﬂ_,r.
Che Covernment of ficiats concerned, which would ]_'.!‘t,‘vm:!i'f‘.t.éif‘
cxtension of the frelgated apricnlivroe.

3V The Farmers could Tive on bhe ageicnlture o depending upon

1 yiceddings and devoblo thmmoolves to the Lavaing works

b Lo uperade of the Dadring tochind ques.
Ny the trial Tarm to be provided in the Projeci Area shall
funciion as nuclens of the tochmicsl puidance far the farmers

nob only in the Pre oot Aeea, Luio in Lis vieinity.

5)  The cooperallive services repdorod by the oxperts of both .
counteies, Phalland and dapan, Wit wive divect and machioal
pddances to tha farme:s throngh chete aevivitieos du Irial tarm,
mevhe b favims, Jand consctidation works, oty and thone elose

Pelation botween each olanr will he a grest belp of pibaal

rwlers Fand ing,
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