- - . - A“-" Pameud pa g THiam oY Y R P I B RN Mo Tas . I I T T T Rt armnn b
.. L . D P S S R T I M R I A LR R AR ot S L L S LI A
. .ot eyt ,u.,“”_ R e T L T PRy L L LR E L I I P PRy AR T e e A O A )

* - e e W TmE 4 Thamawt it oebe i atve nediea b E e FIA U YISO 4 N e B o U3 30E Tk ts gk x tapia o e v hels B Il
L i e "“";’,',‘r--:};, I Tie. -+ - +omme¥ERT g idefe—gh b opR o bocupd df R S T LA T L T v 4 '
A *;:'-w;m 3 e : ‘:;”‘ At v "JAErFlh'I“""-’! a s eledfeviadioyes plua Rt ph by Ere sy Wies Mt b bl Wb LREL A g nk 1 e o F
pATE e ‘_-“‘2 ":‘f“:lf;;* Bl _‘”_:_1'_‘*_',:*‘:,",,,, g m gt v FOV e E sl e AR L & B A Sy E TGN 1 S SO S P P S A . .

M T e e R R e L L TN PSR RS R A B i e B S R L R L b R L R TR TR A T I '
Cre rlatre T E R o R e T LT L e 1] € FTAANEATE L g Vaop g v lvp..‘a‘!..-ﬁy(.&&ldful xdmy s
s VRe el e AU i P NI Rty bz D L T e e L tespgdnus it Feratin T o
worbredo fmumiig ey w8 e ven T R A T ] . P I T Ll Pt B P LT LR SR i i i aait
33T ras angt LR I e R s R TN I 2 P ] et PR TR R VN SIS TS P T g B A
,..,,m-v-...,url(-,-u.] ..\-..th:r{‘b'. Craghu HIAFR g ,,,\»-;" TN v AE weg s TRladl EE L av e B3 f emn s Ry eb b s ¢ H
% PALERTES 4w awelea s by T N L L] e T A R R ek B S T - R A N I SO H
exprr nlc.*, Ry Ll wis "...:.‘LLJ}ILI’J‘--—“" FEEE B st LAk b rr el bk TawN A r R RE X AFRTEY makmnt oW v oh g ar g '
=l e pwtgd '\'_-uey P T e A i B L T Y P ETIN P T i, TN TR -
it it M LA IR LT st Emese mxoans PR S I N £ysNey ek . R Rt L L L L i R S
- pinract ey DT v e It yraeve tav o ng B e S e B Lt S L SR LR T TR T VIS YOG SR - e ,
R L(\:;_‘\"\, e Ta g T, ¥Ys v raftcmdt el ow L . [ TR R E Y M1 TR ey al Ak
R TR L A Fpoeaapfifer ren “ A TR TR R LT Y P TR PO Fart kg ragrnirnd [Epaad ,“,,,,,4,,» .
Y FEAR S R Lay baF rews ey ¥oembApnE e me o 84T weny . .
4 Tepw s EM . e PR e L A =y mrbuanr rprerverle g wey fervey .
1 R I L LT A Sy ] . svbr b bal o4 va . a
The Wt ': Fem et TTud “ “‘ R il e Fy COERIYAE Vil & Fe-dmed iS [ORERAY M ) '
PUE e R e T s cpen n e SRS e Faz Sy mENve TaRhaemnaed afaREn By sy ek .....-.-u..w’n.u.- Tk gh T ruaid sKgedr Sisusap tuan 4,
LY H g »a woprE s :_-..r_n.,:p_. R T R AT E R AR LT Mo T Sextoain ATt F ok Prw paike % Yy gy s "{
rE ‘.-“. .,,,n‘, ,a,,--a.rc";k LA 1mT =yandee ,,,,‘..\».wwr‘nr.u“.a- b.,n.il.i n.\-.x ~_..gwn,sr“---“.ur-,,pr.\_‘_‘ s e e o
' KRS I ER s oesoTie zan ;;»:_‘J‘-‘: e v e R - IR e I F A Ty P '
= b wdy omw xof h iy - . »yu-nl S A N I e R T LI S R |
oo LAY l.,,n;‘,'.“rn..,,-»m ¥ & i g g LTI I S M MP R I 4l RSN I A ere
:__‘: SRR b ‘_‘l"i, " — b o . Ly,»-mnnnl.. Loratl o man cubipyane v parrutab oo rra Lt -
‘.:-':vr!‘ f ;'-‘?\,.'..H.:,n«tl-““‘}"?"‘”t’.. ;.f a.»ua- raww flad "3""‘?" Wngp b wygiy *ﬂ’\-- Traaar ept e \Hn\*.eu&.wnun b e e oeas
: - -\.-r-.;‘..,..k..-.rtn.’l!"r“'“ sibour s Srbpaebrrner by *#rlw.rl'.- Euoas o bygn o o 1.2 oA aea o
[ . LT by A ey P L TR Lt TR T IR P AT T CL I
- * i h wd =d R FY b, 4t la van
N w AElr P Eralayie VE ,1 TR v Raat e
“ T anrE awagr e Y S
CERBE LTk .y s g
—ienkiaan o ,
5 vhedyter ey T . N
arFryy . N
x AT IETE L
v TESTEY aa by -
P PR te
H ul-«\i?a b oerew bone sy .
-_:;r‘.\.,.s . P H i i
) ! Tt st e I
t ¢ owaw bl bl o 1Y
Feovie R0 4 1
Araan hperrycnl, fun 1 T
L Witvar x viiag Se e
i Fre I
g s B Ve
T:U i+ BROJEC ¥
P » (X X Y
.'.ui’ . P N P LA P TP T
v T N pr ArrihprreibearuN i3fdewprrir
Shne wny 4
&l prr HY
T b Py
x._".';.‘{f . i
Yarrih e r i
SFor Liliens h
TeIihe L rar g e -
mhewil o ghapmaEr ¥ W
"’3..:'7-10 un‘ ,.na 4 LR TS T
+ - ety
‘o - fes
r L
|I‘ I
N o A
- .
B T s
P | . v -
ey i memEY T e b ¥
LS & T - i i
-~ N - . T e F oterd Lamshograng
S o - v 1 N 1_.“,,‘, ayedtovn bpdoirron s, chaeradrd o ur -
Toalr Lo PREE SV A N wEFese L . PE Iy Lhaam, 1k o o decial
L DA Ao G MR I L RN W o IS RER SR F S T S TR 03I e PP B
SRS F LS R Rt e DN S JO A A e e I B P
APV 2 bt FPrafeay¥E 2 B Fe e kv ghd i MW HEL SARAT at L ek pal S s g piagdar mgd ) SA0E wgarry
Bred HFAe o % * wa rEw v vhnenbarafOef WTLTL wong kws TAT e LY o R r',-é--l.-a-.wrx.,n ar o diaLpley “y
LT AT :?»' se ar L NEY Yy LT erd any ..w.n;«u..— TRV AN B g I I R P R PR T T
- T 13 _ o I T S T
T e : 2 IHAILAND““”"“*‘* i
e - - v.n....-g.r._ TR - it S
- P e ort o Aeay el -r‘n'ru*;a-n AR R RN b At T h P b wq dme e e et 0F Gigt wad
arireT L N LA TR FE S i o i) R T Y LT N Vet [ SRMLRAAID M SRR Loawe
fuml aFTee weoan g T 4 B e o O LR B T R T S
A Tt s R Il R T L L e
Nl wame v wE iin P S
el e s IR IR TR
. : HE PTG I S S
-E wrfu akEderey bixlae waiiderba
{ EREN S, TR F pdL arEimé wEv. e
d -ar Irv iy w Tl prten B frFacew
I ~ P R TR I N T Y
¥ e P N
. aqpupmT kA erow 114 e seesa b weu g
ey R R R e e e
rea R T R R
B Rt JPranTiaay s e beeed
4 ' r oy ALY IS
v P .-f,-.-..u\ .u- Toet us "
r —..‘..n.-“-r :‘- Ty dlerayye < 2w rw
. PR L + ALt g
3 % *‘ﬁ-vv-u,-l:.r.\.u\x ol Feeniloan PR
M P h PR
. 4ot
: H
o
! LaL
: A .
v - Lrn
* h ey PR
YRt R I T
] e R N A s
Shees < et venn M Tar lem
- R L e L L ] Y T AR L AP
“ A ot foas Kwtry 2 T E otk daemaiar wann
% LR A S Toraaer amaet TRINLIDS V-
B L L O S Bre Bmavruli e, P
et LRI T 1 S R N T
N et T TR I Il
PR P e v
R e o R .o
PR ' .

. M .

nrvv'k\r&t.lr'lw| R T

ceFrbeTing farganty rars¥aaie sy

SETERT P PRTIE $39 I L LW I
EL A LR I Y EE AN BT T t-»n,—av,

LS NEAR ftLnaugag, Erestartan

e d ST fearasbooziy PR v
L R d ke kA YR kL mnc L I RTL dak et
THT G rF rit—- gt 8Py wewte b Se [ ovg
P L T L T S
S P TM g g Ed gk Ee ha miyad P
PE-ara-To e fara —k Few 1 tpwoae g
' e ad wged jese ' B e
DL SETIALINILITT ey oy
[ R R T S e LT
. e PR R T —wgpeu g & Lot we
T I N T T N S TR TEeMed omed
PO Aol b Hitit S et 3o S AL S D LT IR T e A R
try b wmaxakfdacaotred eEEatiaarare Lo v S 4 4, 01wtk b ewubx JorrY% Talii s yan L.
Foarrre mnatae s lrPaTEadELC aFand oy na Vel 0L gw L hpuatyepvETedt o darvasofiasasai) aiae 40
LR - MorL 4 e astk @ st dyarey s 4 oua )
" OCT.OBER:: 19794 - Ay R i R
! - b e T e St v ExgIle .ot
o .- B R RS R R TR A1 e
+ Yot L DT rx;“.—sr—."r-.‘-.-,\r-\” P O T I L - U
O A LI S ey S I, B P T I B N R I I SR T s,
. L e B o L R R R L LA S Wb e MEn T w cRNAEREaL BEr P Sadmra=yd pv one g
Try TP ACat e s e sag wwsg e qhme AP v lwade n FREaFFE Ly e hea e RURY SR BNV oy Fre,y 1 s
L N L R L L L LT B W T AER M i Yazanora caVach Xiaamhn eieny o
el T e T L T T L S T T T L E T L B DR
Ak s ow GEE T eyE mew e Yt MR L TETE ST LY TP SN Py
Y TRPRVE T Wl TE L L mres e e wbakx Nee mivef Y L)
FrAPY A st aeskan . R N L R A I T s
B ER TS i

v
pereaf o rur dasddeab Iaenrioe Sroen -
IR
i

N
H
T o wrstae Moy guia edszas vt v avd merdehasoas ;
"‘:"-;rt-w?\-'u cw e . o IR T L TR I IR H
iDL TR A e R e T E T R T e i
L ey FRc P T LD S ] T s Briere ceew s cierazte o8, i
hEn oA, Frase v vemaamt el uyga A E RemEe e ATt R RSTA L, el Kk, e d L .,n.,-:..u‘.“\ e d
i- e . Sein keceeca, .nuu-n,»u Cir e, mm N acieayzioveswast eabey suat feayia defendr oI T
oot brAhal-nleiild . v A rmwt ind ML e peavis T Il s by ol e bttt e L '
¥ s on sasmaety Lee T weak e v ven L et AT L L AT L T ademy S
- v "'”‘""‘l?“"’-r“- PEpa ty ey mhe frrvr LeLiwEdeeliatadaeay yerrsaed vE cpui. L, .
[ 2 iloay TG L FAE , gqeadEEw 2 R N e LI TR YRS ,,‘ S e e
.- LR T - [} EE R W% ®mtym FER L a6
TAL T ek I iy upx- D PR S
1-5 "‘v."‘i * "““\!k‘ ™ RAGHT ke wr T
i i b ,“‘\ii‘vv!l'{'
T ‘AGENCY "
S1. N
— ~gbva—aa sv
.z YT
' [ \‘—”-n:.'-.-..v-
N L RS TS R R
j IR T AL
! TN 1
‘ - .3 . TR -l
, LI S - - L]
SIre awena IR AFT,“,. {a
* - v . - ~j
- . B T A I TRt g g !
R T T i i e [ Amem L wapraey 4y - ——
v—ry re B L e fEU by pmes g o (Y R
Felen 1INy AT vae ¥y 3 -y, - z e :
- R N I A T T e " e P . T oo
’ I e e S LI SV S vt ca e e P " ol
e PR S T e raer v o F ettt M
P . s - '
- 79400 |
- a . P i
! Mdd AR AR . v .
cawtg cre var
. i, PR
T A TUE S
nu-v\. Fhav —Ees wpe e oweponea by
. L T







JEN Lisrary

IRy

1075051111

/?L?L






FEASIBILITY REPORT

ON

THE KAMPHAENG SAEN
IRRIGATED AGRICULTURE DEVELOPMENT PROJECT

IN

THE MAE KLONG RIVER BAISN

IN

THE KINGDOM OF THAILAND

MAIN REPORT

OCTOBER 1979

JAPAN INTERNATIONAL COOPERATION AGENCY

AFT

CR {7)

79— 40




EEMIFER \

19282

b



PREFACE

The Government of the Kingdom of Thailand requested the
Government of Japan to render a technical cooperation for the irri-
gated agriculture development project covering about 28,000 ha 1n
the Kamphaeng Saen Area which was accorded the highest priority
in development in the Greater Mae Klong River Basin by increasing

cropped area and yield of paddy as a major crop.

In compliance with the request, the Japan International
Cooperation Agency (JICA), the executing agency of overseas
cooperation by the Government of Japan, has dispatched the sur-
vey team headed by Mr. O. Ishiyama (Sanyu Consultants Inc., .
Nagoya, Japan) twice from January 22, 1979 through March 17,
1979, and June 18, 1979 through July 21, 1979, so as to carry
out the field surveys on the Kamphaeng Saen Irrigated Agricul-

ture Development Project.

Holding many discussion meetings about development
strategy with Thai authorities concerned, the Team made technical
and economical studies on the Project. Further studies and analy-
ses made in home office based on the data and information
collected in the field surveys have been concluded into this

Feasibility Study Report of the Project.

I hope this Report will serve in promoting the Kamphaeng
Saen Irrigated Agriculture Development Project as well as deepen-

ing the friendly relationship between the two countries.






Finally, I sincerely wish to express my heartfelt thanks
for the closest cooperation and assistance rendered to the Survey
Teams by Thai authorities concerned, Japanese governmental )
agencies 1 Thailand and the Ministry of Foreign Affairs and the
Ministry of Agriculture, Forestry and Fishery, Japan, and further-
more, [ deeply appreciate every possible effort made by the staff

of the Teams for carrying out the Project studies.

SHINSAKU HOGEN
President
Japan International Cooperation Agency






LETTER OF TRANSMITTAL

Mr. Shinsaku Hogen

President

Japan International Cooperation Agency
Tokyo, Japan

Dear Sir:

We have the honor to submit herewith our Feasibility Report for
the Kamphaeng Saen Irrigated Agriculture Development Project in the
Kingdom of Thailand. The report has been prepared on the basis of our
findings of the survey team, which visited Thailand twice, in January-
March and June-July, 1979, and various discussions held between the
Thailand Government agencies concerned and the Team.

The Project, covering a gross area of about 28, 000 ha, would
have a low cost investment and bring quick yield and would give bene-
fits to a small unit of farmer. We wish to state that this development
scheme would be one of the best plans for Irrigated Agriculture Deve~
lopment in Thailand.

This Report comprises the following volumes:

Volume 1 - Main Report
Volume 2 - Appendix

We hope that this development project would serve as a good
example and could contribute to the socio-economic development in the
rural area as well as in the entire Thailand.

Finally, we take this opportunity to express our deep gratitude
to the Royal Irrigation Department, Central Office for Land Consolidation,
Land Department, Department of Agricultural Extension, other depart-
ment and offices related to the study in Thailand, Ministry of Foreign
Affairs (Japan), Embassy of Japan in Thailand, Ministry of Agriculture,
Forestry and Fishery, Japan International Cooperation Agency, Super-
visory Group of the Project and Japanese experts for Thai Irrigated
Agriculture Development Project for their valuable assistance and
cooperation extended to us throughout the study-period and for the
compilation of this Report,

Respectfully yours,

O Gher

Osamudshiyama
Team Leader for the
Feasibility Study on
Kamphaeng Saen Irrigated
Agriculture Development
Project

Qctober 1979
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MAIN PROJECT FEATURES

Project Area: Gross area : 28,000 ha
Irrigable area (present} : 17,200 ha
Irrigable area with project: 16,380 ha-

Irrigation: Total canal capacity: 20.9 ma/sec.
Total canal length : 119,072 m (12 lateral & sub-
lateral)
Canal improved with
project : 47,774 m (6 lateral & sub-
lateral)

Irrigated area with _
project : 14,870 ha for wet season paddy
: 14,080 ha for dry season paddy
_ 1,200 ha for sugarcane

Total : 30,150 ha (Crop Intensity=184%)
Drainage: " Total canal length T 201,457 wm
Improved with project : 68,270 m
Constructed with project: 108,326 m
- Service read : 176,596 m
On-farm: ~ Type A development : 2,655 ha ( 2,560 ha)%s
Type B development : 11,675 ha (11,070 ha)7é
Type C development : 1,650 ha ( 1,550 ha)7é
Sugarcane area development: 1,220 ha ( 1,200 ha)-
Total 17,200 ha (16,380 ha)
/a --- area with project.

B501.50 (3220.3l)£?mi11ion
B152.60 (B 59.59)~million

BE5Y4.10 (B279.90)  million

Project Costs: Total excluded price increase
Anticipated price increase

I

Total preject cost

/b -~- these amount represent foreign currency component.
Project Benefits: Incremental net value of production = B248.85
Project Evaluation: Economic internal rate of return ....:. 27%

Farm rent recovery index ........ ve... 38B%
Project cost recovery index ..... ceee. 19%
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CURRENCY EQUIVALENTS, WEIGHTS ANWD MEASURES, ABBREVIATIONS AND GLOSSARILES

" Currency Equivalents

Japanese Yen ¥ 1,00 = USS 0.005 (=B 0.10)
US Dollar Uss 1.00 = B 20.00 {=%¥200,00)
= ¥10.00 (=US$0.05)

Thai Baht g 1.00

Heights and Measures

1.0 prai 0.16 hectare

1.0 hectare = 6.25 rai

Abbreviations

MOAC Ministry of Agriculture and Cooperatives
RID Royal Irrigation Department

COCL Central Office of Land Consolidation
ALRO Agricultural Land Reform Office

DAE Department of Agricultural Extension

BAAC Bank for Agriculture and Agricultural Cooperatives

JICA Japan International Cooperation Agency
HYV High Yielding Varieties
EL Elevation above mean sea level

0 &M Operation and Maintenance

Glossaries
Changwat province
Amphoe district
Tambon © sub-district
Muban villages
Muang capital of province
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SUMMARY, CONCLUSION AND RECOMMENDATION

Introduction

1. - The study of Kamphaeng Saen Agriculture Development-Project,
under the framework of the Master Plan Study for the Greater Mac
Klong River Basin Development Project/JICA, was principally

aimed at on-farm development. This report is based on the findings
of the survey team which visited Thailand two times in January-July,

1979.

Background

2. The Thai economy in GNP has an average annual growth rate of
about 7% since 1975. GNP per capita was estimated at about #8,400
(Us$u20) in 1977. Despite of its increase in GNP, unegual income
distribution . and under-employment still exist as major economic
preblems. In order to overcome these problems, the Govermment has
taken new national development targets and strategies in the Fourth
National Economic and Sccial Development Plan (1977-1981). The major
targets and strategies, among others, are to increase agricultural
production and farmers' income, and to provide employment opportunity

by promotion of irrigated agriculture development project.

3. ° The Projecti Area, althoﬁgh main irrigation canals and facili-
ties were completed under the Mae Klong Irrigation Project in 1972,
l.as inadequate terminal facilities and is irrigated only in the
limited areas of the originally planned irrigable area. Taking

into account these ineffective conditions, first step-measure would
be to make best use of the facilities provided. Thus, upgradiné
irrigation systems, improvement of drainage conditions and on-farm
development are primarily desired. Such project, which is low cost
and guick yielaing, is urgently requested by the farmers as well

as the povernment.
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Project Area

4, The Project Area which lies north of Muang Nakhon Pathom, is
about 50 km west of metropolitan Bangkok, and covers the east part of
present Kamphaeng Saen sub-project area in the Greater Mae Klong
Project, which is divided by the Malaiman highway. The area covers

a gross area of about 28,000 ha and extends over five (5) Amphoes in
Changwat Nakhon Pathom. The climate in the Project Area is tropical
and monsoonal. The wet season period is from May to October and the
dry season period is from November to April. The average annual

rainfall is about 1,100 mm.

5, Topography in the Project Area is roughly classified into twoj
namely, hilly land on the west and plain land extending from the
center to the east. The Project Area is situated on the eastern end
of the typical fan-shaped land developed by a deposit of the Mae
Klong in its lower basin. Soils are predominantly clayey, of high
cation exchange capacity, high base saturation percentage and highly

fertile, and suitable for diversified crops.

6. There are two highways connected To Bangkok in the north and
south of the area. Several roads passing through the Project Area
connect with the said two highways. It can be said that the area is
conveniently situated for marketing. In the Project Area, the western
part is rather dense in road network but the eastern part is sparse.

The road density is around 17 m/ha including O & M road along the

canals.

7. About 82% of the area or 22,830 ha is cultivable, of which
14,640 ha (52%) is cultivated for paddy, 4,680 ha {17%) for sugarcane,
1,480 ha (5%) for other crops and 680 ha (3%) for orchard. While the
irrigable area with the project is about 17,200 ha which has been
estimated based on the water available for the Project Area, consist-
ing of about 14,640 ha for paddy field, 1,220 ha for sugarcane and
1,340 ha for fallow land. Out of the total paddy field, 7,080 ha or
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48% is for the wet season paddy and 11,900 ha or 81% for the dry
season paddy, while an area of 4,340 ha or 30% of paddy field is
managed by double cropping of paddy. Crop intensity in the arable
land including fallow land is currently about 120%. About 22% of

arable land is possessed by landlord.

8. The present irrigation system in the Project Area could be
grouped into three based on the course of water available passing
across the Malaiman highway, the boundary of the Project Area. It
was estimated that originally plamned irrigable area was about
27,860 ha based on the design canal capacity of 20.9 ms/sec. Never-
theless, potential area to be irrigated under the design water level
of existing laterals is about 13,550 ha or 59% of total arable land.
Furthermore, only 30% of paddy land can obtain water directly from
the canals and ditches. About 4,300 ha of irrigable area obtain
water from the Nakhon Chaisi due to insufficient water distribution
of water head in the lateral/sub-laterals and insufficient provision

of on-farm facilities.

9. The area could be subdivided into three drainage systems -
Tha Sarn, Tha Rua and Nakhon Chaisi. The Tha Sarn river is used for
the irrigation purpose. Several check structures in the river block
its flow and divert the water into both sides of the river. The
high water level in Nakhon Chaisi river occurs during the period
from October to December (maximum in November). The flood which
flows over the bank occurs once in several years' frequency. The
Tha Rua drain the excess water to the Nakhon Chaisi but has drainage
problems in its low land. The poor drainage is due not only to.
flood from the rivers but also due to the absence of checkgate
operation, uncontrolled structures and narrow passage. Those floods

usually continue and occcur during the months of August to December.

10. Although the Project Area is provided with ditches under the

Dikes and Ditches Project, these ditches have not been functioning well
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and inefficient in water distribution due to low density of on-farm
facilities, ineffective canal location and absence of maintenance.
The existing farm ditches has a density of about 10.9 m/ha (2m/rai)

and commanded area of about 117 ha varied from 20 ha to 250 hz for

each turnout.

11. Total farm household 6,620 families accounts about 67% of the
total household in the Project Area. On an average, a farm family
consists of 6.6 members, of which 2 to % members per farm family

are expected as farm labor force. The average farm size is 4.0 ha

{25 rai). The size of farm plot 1s mostly 2-3 ha, which generally
compose of several sub-plots, varying between an area of 0.06 ha

and 1.6 ha. The farmer owns 2 or 3 farm plots for their farming. Rate
of mechanization is about 80% for land preparation and about 5% for thresh-
ing but nil for transplanting and harvesting. TFertilizer application is
low and area treated by chemicals is swall. Average yield for trans-
planted wet and dry season paddy in the irrigated land is 2.6 tons/ha
and 2.8 tons/ha, respectively. In vainfed field during the wet season,
the average yield for broadcasting paddy is 1.6 ton/ha and 2.0 ton/ha
for transplanting paddy. The west part of Project Area is mainly
planted with sugarcane which has an average yield of 45 tons/ha.
Vegetables and some other crops are cultivated on the elevated land
through the year and on the land along the Nakhon Chaisi river

during the dry season.

12, In and around the Project Area, there are five institutes and
one agricultural college. These would contribute and play a critieal
role on agricultural extension and training to farmers. The present
extension services mostly are rendered to the farmers' group by dis—
trict extension officers. However, it is expected that the National
Agricultural Extension Project, which covers the Kamphaeng Saen ared,
would improve the present conditions and widely extend its services to
a2 large number of farmers., Farmers' groupg zre organized for the pur-

pose of obtaining a loan. The membership rate for agricultural

cooperatives is 15% at present, i
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The Project

13. The Project would undertake, (i) upgrading of irrigation and
drainage systems, (ii) on-farm development, and (iii) strengthening

0 & M capability for field office.

L In order to extend the irrigable area as wide as possible,
improvement of existing canals and facilities would be required. How-
ever, increasing canal capacity should be second step of the project,
vhen water 1is avallable to irrigate more land. This would be proposed
in the master plan study. The project would then upgrade the function
of existing system, to bring into full operation within the quantity
of water available through the existing canals at Malaiman highway
(20.9 ma/sec in maximum), without widening the existing canal and
heightening water level at Malaiman highway. Under this basic approach,
the project would supply water to an area of 14,870 ha and 14,080 ha
for paddy in the wet and dry seasons and 1,200 ha for sugarcane, res-
pectively, with provision of heightening the water elevation at a
turnout on the laterals as well as increasing the height of embank-

ment and improvement and/or reconstruction of check structures.

15. The drainage problems in Tha Sarn drainage area would be

solved after the completion of the irrigation system in the Stage II
area (left bank side area). However, these expectation might not be
realized immediately. Therefore, the project would provide with

small flood protection dike as a feeder road along the river, outlet
with gate comnected to two or three creeks and channels to dis-

charge below the existing check gates. The project would also provide
with ditches to extend lateral of 8L-1R-1L-51 for irrigation/flood pro-
Fection purposes and gates at each point crossing the drains or channels,
to prevent the area from intrusion of flooded water coming from the
Nakhon Chaisi. The Kamphaeng Sazen drainage system would then be
surrounded with existing laterals, farm ditches and feeder roads.

Other areas, which are located along the three rivers and outside
Kamphaeng Saen drainage system, would be provided with only farm
ditches and drains, so flood problems will still remain in these

areas.
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16. For the purpose of increasing agricultural productivity, vast
area for double cropping and reducing production costs, agricultural
land improvement at on-farm level is vitally important. In the formu-
lation of development, the project would give priority to (i)} provi-
sion of adequate farm ditches, (ii) improvement of drainage condi-
tions, {iii) provision of farm road, and (iv) rearrangement of farm
plot. Therefore, the project would develop on-farm facilities with
3 types of level. In Type A, farm ditches would be provided in
order to deliver directly the water to more than 70% of farwers in
its service area, farm drain would be extended covering four farm
plots at the terminal point and farm road would be located along the
farm ditches, but no land levelling and rearrangement of farm plot
would be provided. In Type B, the farm ditches, drains and roads
would be connected with all farm plots but land levelling and rear-
rangement would be made locally. 1In Type C, the farm plot would be
rearranged into standard size. These farm plots could obtain water
from an inlet and drained into an outlet and would be shaped in

rectangular and levelled the land.

Type A would be applied to an area of 2,655 ha where drainage
problems will be left. Type B would be applied to about 11,675 ha.
Type C for 1,650 ha would be applied to better land taking into
account topography, drainage condition, farmers' willingness on the
development plan and so forth. In the sugarcane area of about

1,220 ha, Type A development level would be adopted.

17. Upont completion of the project, the irrigable area would be
about 16,380 ha, of which about 15,180 ha are for paddyland, and _
about 1,200 ha for sugarcane. The area irrigated during both the
wet and dry seasons paddy would increase from 7,080 ha to 14,870 ha
and from 11,900 to 14,080 ha, respectively. Annual cropping inten-
sity would increase from 120% to about 169% in the entire Kamphaeng
Saen area. Better water control, improved extension services and
expanded credit facilities would encourage increased planting of

high yielding rice varieties, heavier fertilizer applications and
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greater use of crop protection chemicals., The use of machinery for

land preparation and threshing would be further increased.

At full development, transplanting paddy yields are expected
to be 4.2 tons/ha in the wet season and 4.6 tons/ha in the dry
season, and sugarcane yield will be B0 tons/ha. The total amnual
paddy production from the Project Area at full project development
in 1990 would be about 124,400 tons as compared to 47,200 tons at
present. The production of sugarcane would increase from 210,600 tons
at present to 303,600 tons at full development. More grain storage
would be required at full development. For increased amount of rice,

the private millers are expected to meet all project requirements.

18. The project was estimated at US$32.7 million (B654.1 million) con-
sisting of US$13,995,000 for foreign currency and US$518,710,000 (B374.2
million) for local currency. The project cost per hectare excluding price
increase was estimated at US$1,531.00 (B30,620). Implementation of the
project would be completed not less than 6 years including one year for

preparation of construction.

Project Management and Coordination

19. The RID would he the Executing Agency for the project imple-
mentation. The project manager would be directly responsible for
the project execution at the project site, with the assistance of
Mae Klong Project Director. Each division related to the project
would carry out its specific performance and assist the project
manager. Design for irrigation and drainage works would be under-
taken by the staff of the Mae Klong Project and design for on-farm
facilities would be made in the project office, COLC would prepare
the issue of Royal Decree on the implementation of Land Consclidation
based on the Act. The Project Coordinating Committee should be

organized for the smooth execution of the project.
20. RID would also undertake the operation and maintenance of the
completed projects. Project engineer for 0 & M of Kamphaeng Saen

area would be responsible for all aspects in water operation and
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system maintenance. The 0 & M office would be reorganized with
adequate number of staff and common irrigators for effective water

distribution at field level.

Under the project, some construction equipment, vehicles and
communication facilities and building for 0 & M would be provided.

This provision would be made principally to cover the Froject Area.

21. DAE would sirengthen its organization and expand extension
services by the National Agricultural Extension Project. Therefore,
the complete services would be expected in the Project Area. Good
coordination between RID and DAE should, however, be maintained
through Agricultural Development Coordinating Committee in Bangkok

and at field level,

22. Upon completion of the project, requirement of certified seed
for HYV and fertilizer would be increased. It would then be neces-
sary to produce and store more certified seeds of HYV and prowmote
use of chemicals, rat contrel and application of fertilizer. In
order to promote the use of appropriate seeds, effective fertilizers
and timely application of chemicals for achieving full target yield,
training and educating farmers of new techniques as well as dis-
playing and selling these input materials at village level are of

primary importance.

23. Farmers' group under the administrative assistance of DAE is

a legal association with the right to undertake all business enter-
prise and its transactions. Aside from this association, RID has

a program to organize farmers' group for the irrigation water manage-
ment called "Irrigation Water Users' Association". This should be

a core of the farmers' association for efficient use of irrigation
water as well as promotion of new techniques in agricultural practices

in cooperation with extension officer at village level.



Project Benefit and Evaluation

24, At the full project development, net incremental benefit for

the project would amount to B248.85 million. The economic rate of re-
turn of the project over a 50-year evaluation period is about 27%. The
rate of veturn is only moderately sensitive in reduction or delay

of benefits. However, even under adverse conditions, the rate of
return would not fall below 22%. Farm rent and project cost recovery

indices are 38% and 19%, respectively.

Conclusion and Recommendation

25. The Project is economically feasible and financially justifia-
ble, taking into account low cost per hectare, incremental project
benefits, increase in farm labor employment opportunities, and in farm
income, and furthermore favorable results of rate of return and sensi-~

tivity test.

26. It is expected that this type of development project, which is
low cost and quick-ylelding, and its effect will reach large number of
small farmers, should be extended to a2ll over the Mae Klong Irrigation
Project Stage I area together with the improvement of existing canals

and facilities to use water.effectively.

27. Under the project, the area to be irrigated through three
existing laterals was estimated based on the design discharpe of
20.9 mB/Sec in total. This quantity of water should be ensured and
strictly controlled at the crossing point of Malaiman highway with

provision of measurement devices by the government.

28. Further study for water operation and flood controcl project

on Chac Phya river basin including Nakhon Chaisi river is principally
important, in order to solve drainage problems in the area along the
Nakhon Chaisi river untouched by the project and to get more irriga-

tion effects in the project area.
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29. Under the project, an area of about 4,000 ha along the Nakhon

Chaisi, where rats are damaging the crops in the wet season, was

proposed to plant double cropping paddy. Thus, it is recommended

that rat control program should be actively carried out in this

area prior to the completion of the project.
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CHAPTER I. INTRODUCTION

In response to the request of the Government of the Kingdom of
Thailand (Thai Govermment), the Government of Japan has coﬁducted the
feasibility study on Kamphaeng Saen Irrigated Agriculture Development
Project under the framework of the Master Plan Study for the Greater
Mae Klong River Basin Development Project through the Japan Interna-
tional Cooperation Agency (JICA), which is the official agency res-
ponsible to execute the Japanese Government's technical cooperation

programme for the overseas projects.

In accordance with the scope of works for the study of the
project agreed by both Gover;ments, the study was carried out by the
survey team through JICA with the purpose of formulating the irrigated
agriculture development project and verify the feasibility of the pro-
ject covering a' gross area of about 28,000 hectares which is located
at the northeast of Nakhon Pathom in the Mae Klong Irrigation Project
Area. The survey works consist of field works and home works. TField
works consist of collecting and evaluating data and information,
carrying out the field survey in the Project area and to hold dis-
cussions and exchange of views on the matters related with the project
formulation, while home works consist of formulating the project and

preparation of the feasibility study report in the home office (Japan).

This Report is based on the findings of the study team and
supervisory group ésssigned to the project fTable 1-1 refers) during
the period from January 22 to March 18 and from June 18 to July 21,
1979, with the assistance and cooperation of the perscnnel concerned
to the Study (Table 1~2 refers), This report alsc incorporates all
the provisions which were discussed in the meeting between the Thai

authority and the Team members,



Table 1-1. Supervisory Committee and Study Team Members Assigned

to the Study

Supervisory Committee Members

Name

Mr. Humiya SEKO
{Chairman)

Mr. Kazuya NAKAMURA
{ Member)

Mr. Masaki SHIMIZU
{ Member)

My. Tadashi SAKAMOTO
{ Member)

Mr. Toshioc YAMAMOTO
{Member)

Mr. Takashi TAUCHI
{ Member)

Mr. Masahirc SASAKI
( Member}

Mr. Kuniyasu KADOWAKI
(Member)

Position

Chief Technical Advisor

Agricultural Structure lmprovement
Bureau (ASIB)

Ministry of Agriculture, Forestry &
Fishery (MAFF)

Deputy Director, Project Planning
Division, Planning Dept., ASIB, MAFF

Deputy Director, Project Planning Divi-
sion, Construction Dept., ASIB, MAFT

Deputy Director, Design Division,
Censtruction Dept., ASIB, MAFF

Deputy Director, Resources Divisionm,
Planning Dept., ASIB, MAFF

Deputy Director, Water Use Division,
Construction Dept., ASIB, MAFT

Deputy Director, Area Planning Divi-
sion, Planning Department, ASIE,
MAFF

Deputy Manager, 2?nd Technical Appraisal
Division, Economic Research and
Technical Appraisal Department,
Overseas Economic Cooperation Fund



Study Team Member

Name (Position)

Mr. Osamu ISHIYAMA
(Team Leader)

Mr. Kunio OHTA
(Irrigation)

Mr. Kosaku CHICHIBU
{Drainage)

Mr. Yoichire KURODA
(Hydrological Analysis) °

Mr. Hideo HIRATSUKA
(Land Consolidation)

Mr. Mamoru FUJITA
(Design & Estimation)

Mr. Tatsuo HAMAJIMA
{Cultural Plan)

Mr, Tetsuo DOKIYA
(Agri-Extension & Farmers'
Organization)

Mr. Hiroki NAKAMURA
(Agro-Economy)

Mr. Norio KOIWA
(S0il)
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Jan.
Jun.

Jan.
Jun.

Jan.
Jun.

Jun.
Jan.
Jun.
Jun.
Feb.
Jun.
Jan.
Jun.
Feb.
Jun.

Jan,
Jun.

Period
22 - Mar. 17, 1979
6 - Aug. 31, 1979

22 - Mar. 17, 1979
25 — Aug. 4, 1979

22 - Mar. 10, 1979
25 - Aug. 31, 13879

6 - Aug. 8, 1979
22 - Mar. 10, 1979
6 - Aug. 31, 1879
6 - Aug. 31, 1979
5 - Mar. 17, 1979
6 - Aug. 4, 18979
22 - Mar. 17, 1979
6 - Aug. 4, 1979
5 - Mar. 17, 1978
25 - Aug. 31, 1979

22 - Mar. 17, 1979
6 - Aug. 4, 1979



Table 1-2. Personnel Contacted During the Survey

Name

Mr. Charin Atthayodhin
Mr. Paitoon Pélayasoot
Mr. Damrong Jaraswathana

Mr. Chari Tulyanond
Mr. Chaleimthep Ratanaprayook
Miss Supha Sing-Intra

Mr. Sa-ngad On-num
¥Mr. Osot Chanvej

_Mr. Boonlu Poolsanock
Mr. Danai Triyadhen

Mr. Paisal Teanglum
Mr. Chamras Chindasanguan

Mr. Sompote Sukhumpanich

Mr. Wichai Sriwarapongse

Mr. Praseot Milintangul
Mr. Nit Dhanunajavn
Mr, Precha Jotisangasa
Mr., Vilas Promchotchai
~ Mr. Prasarn Leelasorn
Mr. Udom Rakchanya

Mr. Boonthai Otagaventa

Mr. Sconthon Monthapun

=l -

Position

Deputy Director General, RID
Secretafy Géneral, COLC
Director, Hydrology WDiv., RID

Praject Manager, Mae Klong Irrigation
Improvement Project

Office of the Deputy Director General
for O & H

Chief, Ecoromic Branch, Planning Div.,
RID

Economic Branch, Planning Div., RID
Agronomist, 0 & M Div., RID

Land Consolidation and Ditch and Dike
Branch, 0 &€ M Div., RID

Chief, Land Classification Branch, Soil
£ Geclogy Div., RID

Region X, RID
Region X, RID
Region X, RID

O0ffice Engineer, Constructiom Div., Mae
Klong Irrigation Project)
( MKIP)

Hydrologist, Hydrology Div., RID
Survey Division, RID

Survey Division, RID

0 & M Division, RID

Chief of Soil & Geology Division, RID
0 & M Divisien, RID

Design Division, RID

Project Engineer, Kamphaeng Saen
Sub-proiject
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CHAPTER II. BACKGROUND

2.1, General

Thailand covers-some 514,000 km2 of land being situated in the
central part of the Indo-China peninsular. The population is arcund
43 millions (1976) with a growth rate declining from 3.0% in 1970 to
“about 2.8% since 1973 annually. The Thai economy in GNP, which had
an average annual growth rate of about 6% between 1972 and 1975, grew
‘by about 7% since 1975. GNP per capita was estimated at about B8,40Q
©(US$420) in 1977, Nevertheless, unequal income distribution and under-

employment still remain as major economic problems.

In order to solve these problems, the country has taken up a new
development targets and strategies in the Fourth Five-Year Plan formulation
(1977-1981), The national objectives for the Fourth Five-Year Plan are to
accelerate economic recovery, reduce income disparities, reduce popu-
lation rate, improve manpower quéiity, increase the level of employ-
ment, improve the management of basic resources, rehabilitate environ-

mental conditions, and strengthén national security management.

2.2, Agricultural Sectof

Out of total land area of some 51.4 million ha, more than half
is forest and about 36% or some 18.6 million ha was used for agriculru-
ral purpose in 1975/76, Some 11.7 million ha or about 63% of the land
for agricultural purpose are cultivated for paddy. This paddy land
area, however, blanéed rice in only 76% of the land due to deep
water remained in the field, shortage of irrigation water and little
provision of water distributiom system. As the amount of irrigaied
area is limited, most of the cultivated area can be used only during

the rainy season.

Agriculture accounts for about 27% of net domestic products,
about 78% of total employment and about 60% of export earnings in 1977.

The production of rice was estimated at about 14.2 million tons annually



on average for last five years (1973-1977), of which exported rice

was marked as the annual average value of about 1.5 million tons,

although it was unstable every year.

The c¢rop production grew at a growth rate of about 13.3%
against the rate of Gross Domestic Product of 30% in the last five years
(1973-1977). This may indicate a widening of the income disparity
between rural and urban areas. About B0% of the country population
lives in rural area and their economic livelihood relies on agricul-
ture. Therefore, in order to support the government effort to "raise
the income and living standard of the rural peoples in various
regions”, increase of agricultural production through yield improve-
ment and increased cropping intensity where water is available is

indispensable due to little possibility to expand agricultural land.

2.3. Irrigated Agriculture Davelopment

The irrigation in Thailand has much developed to the vast land
as a supplementary irrigation for wet season rice in order to increase
rice production as well as stabilized export earning from the rice,
since Royal Irrigation Department was established in 1904, Afterward,
many irrigation projects were impiemented to contrcl the water in wet
season and to provide an irrigation water to the dry season crops
through construction of reservoir dam with hydropower generation and

flood control purposes, and provision of diversion structures and

distribution canals,

At present, about three-fourths of total cultivated land area
is dependent on rainfall for water supplies. Irrigated areas total
3.2 million ha, or about 17.2 percent of total farm areas. However,
it has been estimated that only about 1.6 million ha is effectively
irrigated, This figure actually refers to wet season irrigation.

Dry season irrigation only covers an area of 0.77 million ha, of which

only 0.32 million ha or about 2 percent of total farm area has water



control adequate for double cropping. -The Central region has the
highest shave of irrigable area, accounting for approximately 1.87
million ha as compared with 0.38 million ha in the Northeast. By
the end of 1976, on-farm facilities were completed in the area of

about 1.22 million ha or 38% of irrigable area.

Although provision has been made of on-farm facilities
effectively to distribute water to farms under the Dikes and Pitches
Act (1962), those efforts were rewarded with success to some extent.
Many lands, which have been already provided with main and lateral
canals, are still left without enough irrigation water at the on-farm

level.

Under such circumstances, the Government has formulated the
plan of on-farm development, particularly the land consolidatien
program (so~called Irrigated Agriculture Development), and took
necessary legal and institutional measures in enactment of Land
Consolidation Act (1974) and Agricultural Land Reform Act (1975) for
smooth execution of the development program. The Government carried
out the administrative reorganization that has transferred the Royal
Irripation Department which belonged to the Ministry of Interior
into the‘Ministry of Agriculture and Cooperatives, and newly estab-
lished the Central Office of Land Consclidation, in-charge of planning
and execution of land consolidation projects, and the Agricultural

Land Reform Office for promotion of the land reform.

The Japanese Government has dispatched the Japanese experts
to give necessary technical advice for planning and implementation
of Irrigated Agricultural Development plan in the Lower Greater Chao
Phya Basin and the Greater Mae Klong Basin. The Japanese Government
has been implementing the Chao Phya Pilot Project, the Mae Klong
Pilot Project and the expefiment/training program in the Suphan Buri
Rice Experiment Station and Training Center as its cores under the

Japanese Government's technical cooperation programme since 1977.



These actions are expecting to, play a role of accelerating

on-farm development program, expanding irpigated agricultural land,

upgrading agricultural productivity and increasing farm income not

only in the said two basins but throughout the country.

2.y, The Greater Mae Klong River Basin Develcpment Project

The Greater Mae Klong River Basin Development Project is
aiming at providing water to irrigable land, covering an irrigable
area of some 466,000 ha located in the west of Thailnad, flood con-
trol and hydropower generation through construction of a few reservoir
dams and diversion and distribution facilities. The area was divided
inte three according to the development stages. The Greater Mae Klong
Irrigation Project Stage I, assisted by World Bank, was commenced in
1964 and completed in 1972, which have provided with the Vajiralong
Korn Diversion Dam, intakes on both sides of the river, flood pro-
tection dike feeder roads and ivrigation and drainage canals in the
left bank side of the Mae Klong covering an irrigable area of some
191,000 ha. However, some of the additional works are still under
construction. The Kamphaeng Saen area is located in the said project
area. The area has been provided with irrigation and drainage system
by the project as aforementioned Eut with insufficient provision of

on-farm facilities,

While implementing main facilities for the irrigated agricul-
ture in the Mae Klong area, RID has further studied to clarify the
multi-purpose development in the Greater Mae Klong River Basin,
including development of Stage IT and Stage ITI areas., The Japanese
Government has also dispatched the study team for formulating master
plan for the Greater Mae Klong River Basin Development Project under
the framework of technical cooperation program for the Irrigated

Agriculture Development since 1977, This study will be completed
in March 1980,

B



puring the course of the master plan study, the entire area
was grouped into proper size for project execution in making imple-
mentation schedule of on-farm development, which covered an area of
about 50,000 ha. Besides this study, in the light of concrete water
operation plan of Sri Nagarind Dam which would start in 1981 and
effective use of this water, the Thai government requested to carry
out the on-farm development project in the Mae Klong Basin in the
early stage. Under these éircumstances, the Japanese government has
decided to take up the Kamhaeng Saen Project as first priority in
the Mae Klong area for feasibility study taking into account the
completed main irrigation system, land planted paddy as the main
crops, land mostly irrigated by pump and/or gravity system, the
majority of farmers who are willing to improve their on-farm facili-

ties, fertile land and available topographical map, etc.

2-5. Project Formulation

Development of new and improved irrigation facilities would
play a major role in overcoming the aforementioned problems and
stabilizing the agricultural production, specially in rice., Conse-
quently, it would raise farm income and sol;e disparity of living

standard between the rural and urban areas.

However, some of the areas still remained suffering from
inadequate quantity of irrigation water for farm land, even though
a main irrigation canal and facilities were alreaﬁy provided. In
the project area, only about 30% of cultivable land could obtain
water directly from farm ditches. This means that abundant water
is used ineffectively due to insufficient provision of terminal faci-
lities. For using those waters efficiently for the irrigation pur-

pose, adequate provision of on-farm facilities is primarily important.
On-farm development may be defined, from an engineering point

of view, as the provision of farm ditches, drains and roads in the

service area of existing turn-out onm a lateral canal. Legal model of
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"axtensive" scheme exists under the Dikes and Ditches Aet (1962).
This Act requires farmers to construct bounds around their paddy fields

for transplanted rice cultivation and to dig ditches to irrigate and

drain blocks of 8 ha. If the farmers fail to do so, RID is empowered

to construct the works at the expense of the owners. This Act has
been used to permit the construction of tertiary ditches and the
irrigated areas in Thailand. However, the repayment provisions have
never been enforced. The Act does not provide for the construction
of farm roads. "Intensive" model has been undertaken in further
development of on-farm facilities, under the "Land Consolidation for
Agriculture Act" issued in 1974. In this Act, "land consolidation”
means conducting of land development activities on every single plot
of cultivated land so as to increase productivity and to reduce cost
of production by way of consolidating a number of fragmented pieces
of land in the same areas and rearranging land shapes and boundaries;
constructing irrigation and drainage systems and farm roads; under-
taking activities of land levelling, soil improvement planning on
production and marketing of agricultural products including exchang-
ing, transferring and accepting transfer of right in land; giving
land for hiré—purchase and others relating to land conscolidation

and alignment of land boundaries for habitation. Under the Act,

the Govermment established a Central Land Consolidation Committee,
Provincial Land Consolidation Committees and a Central Office of
Land Consolidation under the Ministry of Agriculture and Cooperatives.
Intensive on-farm development (by Land Consolidation Act) is compul-
sory if more than half of the affected land owners approve it. The
Government has the power to acquire the land of any farmer who is
unwilling to participate in the scheme. Compensation is paid for-
land taken for ditches, drains and roads only in cases where more
than 7% of the area of the farm is taken. The Act gives the Central
Committee power to determine the principles and procedures of cost
recovery from project beneficiaries, with the specification that

the cost of common facilities shall be repaid in annual installments
of not less than 10% of the capital cost and full levelling works'

expenditures, beginning the third year after completion of the work,
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with a government subsidy of not less than 10% of the cost. The
farmers are responsible for payment of operation and maintenance

cost of all common on-farm facilities.

In planning and designing on-farm facilities, a great deal
of study and discussion have been made in what is applicable to the
project under the land consolidation programme. However, the deve-
lopment of on-farm facilities could not clearly distinguish
"intensive"™ or "extensive” model, The images of land consclidation
may be varied in each farmer and in each region, wherever the land
is currently irrigated with enough water or not. Immediate target
for the project should bhe set in the lower cost and quick yielding
so as to step up present farm income to advanced one. The stage
development is one of recommendable ways to conduct the comprehensive
improvement of land to the farmers and to achieve full target of on-
farm development in the future. In fact, farmers in the proiject area
strongly require the improve of present conditions in on-farm facili-
ties, farm ditches, drains and roads. Most of them claim the shortage
of water and excess water in the farm plot, even though main irriga-
tion and drainage systems are completed. Lack of farm road as well
as 0 & M road for farm ditches are a major problem for the farmer.
However, their immediate needs are to receive adequate water at the
necessary time and drain an excess water rapidly from the farm ploct
and provide to farm road for hauling their product. Only saome
farmers would improve their land in levelling and filling up their
farm plots by their own fund, when water is available. These farmers'
needs on on-farm facilities must be incorporated in the plan and
and design, specially for charging the construction cost of on-férm
facilities to the farmers in the project and to collect this cost

in high rate.

Increasing in the existing canal capacity for possible
expansion of the area to be irrigated may be taken as second
step of the project when water is available under the master

plan of Greater Mae Klong River Basin Development Proiject.
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This would be clarified in the master plan study. Under this approach

upgrading the fuaction of existing system to bring into full operation
within the quantity of water available to obtain through the existing
canals at Malaiman highway (20.9 msfsec in maximum), without widening
the existing canal and heightening water_ level at Mzlaiman highway
would be worked out. However, some of laterals in the downstream,
some of sub-laterals and all of farm ditches are required to provide

enough capacity for full development stage in future.

Upgrading the existing drainage canals with enough capacity
and improve the drainage system and protect the currently inundated
farm land against the flood from Tha Sarn and Nakhon Chaisi rivers
through provision of feeder road, farm ditches and farm rcad together
with installation of sluice gates for the purpose of flood protection

are primarily required.

For the purpcse of increasing agricultural productivity,
vast area for double cropping and reducing production costs,
agricultural land improvement at on-farm level is vitally important.
The design cfiteria for on-~farm development works have not been so
far clearly ﬁtipulated. However, the plan and design of on-farm
facilities should be made from teh technical, economical, social
and political viewpoints. When farm land of more than 70% of the
projected area can directly obtain irrigation water from ditches,
the on-farm development project is applied to Land Consolidation
Act. Allowing for these conditions, a few types of development stra-
tegy at on-farm level would be worked out. Thesa should, howevér,

be economically feasible.

For the purpose of strengthening of 0 & N capability for the
project office, some construction equipment, vehicles and communica-
tion facilities and building for 0 € M are required under the Project.

These provisions would be made Principally to cover the project area.
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CHAPTER III. THE PROJECT AREA

3.1. General
(1) Location

The Kamphaeng Saen project area is located about 50 km west
from metropolitan Bangkok and lies between latitude 13050' - 1u°N.,
and longitude 100° - 100%15" E., having a gross area of 28,000 ha.
The area is nearly in the shape of rectangle, and is bounded on the
west by the Malaiman highway and on the east by the Nakhon Chaisi

river. .

The Kamphaeng Saen area, which covers the northeastern part of
the lst stage area in the Greater Mae Klong Irrigation FProject, adminis-
tratively belongs to Changwat Nakhon Pathom, comprising 5 Amphoes,

Kamphaeng Saen, Nakhon Pathom, Don Tum, Bang Len and Nakhon Chaisi.

(2) Climate

The project area is located at the westefﬁ end of the tropical
savanna clima%e zone in Thailand. The climate can be divided into two
climate seasons, dry season and wet 'season. The climate with two
seasons is chafacterized-by the two major wind systems of south-west
monscon and the northeast monsoon. The wet season is for a period
from May to October and the dry season from November to April. From
May to September, the southeast monsoon prevails and rain is abundant.
The mean annual rainfall in.the area is around 1,100 mm, with the
range of annual rainfall between 650 mm and 1,360 mm. Mean annual
temperature is about 27°C. The hottest season extends from April to

May, recorded about 29°C in mean monthly temperature (See Table 3-1).

(3) Topography and Soil

As far as topography is concerned, the project area can be
classified into two: fan deposits and alluvial plains. The western
part of the area belongs to the fan deposits of the Mae Klong river

which extends from Kanchanaburi to downward to east. The land slope
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is gentle, being 1:5,000 and the ground elevation ranges from EL S5m
] k] >

to 8 m.

The topography of eastern part is flat and low-lying alluvial_
plain., There 1s some depression and swamps studded in the lowest

land. The ground elevation ranges from EL 1 m to 4 m.

Approximately 63 percent of the Project Area is covered with
hydromorphic alluvial soils and the remaining 37 percent is covered
with non-calecic brown soils. Approximately 54 percent of the hydro-

morphic alluvial soils belongs to the marine alluvial soils.

Most of the soils are ¢layey except for non-calcic brown seoils
distributed in the natural levees, and the soils with relatively

high clay contents are widely distributed in the Project Area.

The scils with acidity ranging from weak to strong are found
at many points, while the soils with neutral to alkaline reaction are

widely spread in the Area.

The soils in the Project Area have moderately high natural
fertility with higher cation exchaﬁge capacity and base saturation
percentage. The test pit surveys of the representative soils, however,
reveal that the soils are generally medium to slightly low in cation
exchange capacity, and the natural fertility is evaluated by moderate
to moderately low. In general, the effective surface soil layers
are thick so that top soil treatment in land consolidation with

land levelling is required in civil works.

In the Project Area, about 4,000 ha of acidic sulfate Soils
are distributed. However, these soils also suffer from phosphate
deficiency. The field experiments have proven that an increasing
application of phosphate fertilizers can successfully accomplish_the
paddy production increase. Consequently, the phosphate fertilizers
application will be essential to the paddy field, while neu{ralization

by liming is necessary for upland fields.
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One of the important preblems for execution of the development
plan is improvement of poor drainage soil caused by topography and soil
properties and improvement of poor drainage conditions in the paddy
fields. The low-lying lands aleng the Nakhon Chaisi River and other
major rivers are chronically inundated in the wet season, used only
for the single cropping of the dry season paddy. The paddy land
extending from Tha Sarn river (northern boundary of the Project Area)
to the south of Don Toom, has a poor drainage or slightly poor drain-
age condition. Furthermore, many poor drainage lands are found spora-
dically in the whole Project Area, and the land along borrow pits are
“kept as swampy area. These poor drainage lands have difficulty in
natural drainage due to unfavorable topographical conditions, and

its soils are left saturated for a long time in a year.

The single cropping of the dry season paddy is a major crop-
ping pattern in this paddy field. As a result of exposing the soils
in the paddy field to dry condition during several months after wet
season, big cracks exist in the single cropped land at the land prepa-
ration season. - Such yearly swelling and shrinking of the soils will
affect favofably the development of soil structure and increasing per-

meability of soil.

The Project Area is composed mainly of clay soils with high
water holding capacity. The soils of low-lying lands having excess
water, which is located along the road from Don Toom to Ban Suan
Thura in the southern boundary, and swampy area adjacent to borrow
pit and depression area scattered throughout the project area are
strongly gley soil rich in undecomposed organic matters. These soils
are formed under the strongly reductive condition in the waterldgged paddy
field. Therefore, sound rice production can hardly be achieved

on the strongly gley soil owing to its strongly reductive condition.
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(#) Transportation

Through the Malaiman highway (Route No. 321) which is the
eastern boundary of the area, the project area connects indirectly
with two national highways to terminate in Bangkok. Besides the
highway, there are district roads totalling some 330 km in length.
Most of district roads are provided with laterite surfacing. Most
of irrigation canals have been equipped with operation and main-
tenance roads along the one side of the constructed embankments,
which has been used by the people for transportation purposes as
well. The western part of the area has a rather dense network,
while in the eastern part the road is scarce due to current flood.
The average density of roads in the area is around 17 m/ha including

the operation and maintenance roads.

3.2. Present Land Utilization
(1) Land Classification

As the result of land classification made for the project
ared, lands unsuitable for the production of crops (including resi-
dential lot, roads and canals, etc.) were figured out at 5,080 ha

(18.1%). Lands suitable for crop production is 22,920 ha (81.9%)
with the following details:

Group Uy 2,730 ha

Us 120 ha

Ug 110 ha
Sub-total 2,960 ha

Group Ry 13,760 ha

Ry - 4,120 ha
Sub-total 17,880 ha
Group Ua/Ry 2,080 ha
Total 22,920 ha
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According to the existing data available for present land use,
the paddy lands are 14,640 ha, occupying 63.9 percent of the total
arable lands (22,920 ha) and the sugarcane lands are 4,680 ha, occupying
20.4 percent. The present paddy fields of 14,640 ha account for 81.9
percent of the lands suitable for paddy lands of 17,880 ha, while the
existing sugarcane fields are 1.6 time as large as the lands suitable
for upland fields of 2,960 ha. Consequently, the above figures might
suggest that most of the Ug/R, group lands and some unirrigable lands
of the suitable lands for paddy fields might be converted to the sugar-
cane fields; and furthermore, some of the suitable lands for paddy

fields might be used as the sugarcane fields or remained fallowed.

(2) Land Use

The topographical feature of the project area, in general, is
gently slopes from the land along the Malaiman highway to the
Nakhon Chaisi river. Roads and villages are located on the relatively
elevated land. The villages, consisting of 20 to 560 houses, are
situated along the reoads and rivers. There is no urban area in the

project area.

The farm land is cultivated with comparatively high crop
intensity at present. The land along the Malaiman highway is predomi-
nantly planted sugarcane and rice land is gradually developed in the
land going toward the downstream. The upstream area is predominantly
planted with transplanting and/or broadcasting wet season rice and
the downstream area with transplanting dry season rice. Double

cropping of rice is practised in the land with adequate water supply

system and occupies about 30% of paddy land.

Vegetables are planted by making high ridge in the farm land.
These areas are distributed mostly among the land along the Hakhon
Chaisi river and partially along the irrigation and drainage canals,
where water is available even during the dry season. Coconut and
other fruit trees are planted on the land nearby homesteads

scatteringly but not so large. Fallow lands and swamps are mostly

~17-



distributed on the lowest land. The homestead land has an average

of 1.6 ral more or less per household.

The oresent land use in the Project Area is as follows:

Area (ha) (%)
2alfy Tiaid 1,640 ( 52.3) ( 64.1)
SyugsToans 4,680 ( 16.7) { 20.9)
Vepatzhia, Orchard
& Others 2,170 ( 7.7 { 9.5)
Tztliow Land 1,3u0 ( u.8) ( 5.9)
Sub-total 22,830 ( 81.5) (100.0)
Non-arable Land 5,170 ( 18.5)
TOTAL 28,000 (100.0)

Cultivated land in the Project Area occupies about 21,490 ha
land which is accounted for some 77% of the gross Project Area.
Paddy fields, in gemeral, are situated in flat lowland area and
such depressed areas in between hilly lands. Wet season rice is
cultivated for about 7,080 ha or 48% of land classified as paddy

field and dry season rice is for about 11,900 ha (81%), res-
pectively.
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About 1,340 ha of arable land, which is accounted for
about 5% of the pgross area, is identified as fallow lands due
mainly to the prevailing poor drainage condition. The said
fallow lands could be fully developed through implementing

possible drainage improvement under the project.

The present cropping intensity is 120%, which is estimated
based on the cropped area of about 27,320 ha included area planted
wet and dry season paddy, sugarcane, vegetables and others and

cultivable area of about 22,830 ha.

{3) Land Tenure and Size

In 1975, Thai Government issued "Agricultural Land Reform
Act (B.E. 2518) aimed at better allocation of land rescurces and
redeeming land for farmer. In this Act, the government would
purchase or expropriate the land for agriculture, which is state-
owned land or private land which is not cultivated by land owner
himself and/or owned in excess of his right in accordance with
this Act; and allocate these land to purchase, rent or cultivate
by farmers who do not own land or own very little land, and
farmers' group. This means an improvement of landholding size in
connection with title and other certificates in land for agricul-
ture. The excess land of the right in this Act means the land
exceeding 50 rais (8 ha) of land owned by farmer who operate his
land by himself and 20 rais (3.2 ha) owned by landlord who does

not operate by himself.
In the Five-Year Plan (1877-1981}, the government intends to

redeem land for farmers on a nationwide basis. During the first

stage, the redemption of land will be carried out in areas where
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1and deeds or land title-certificates are already available. The

Land Department will have to carry out surveys within the shortest
possible time to determine the number of landholdings that should be
redeemed. As for areas where land title-certificates are to be issued,
the Land Department will carry ouwt a survey on land ownership make
cadastre concurrently with the issuance of land title-certificates

to facilitate subsequent formulation of a land redemption plan.

While in 'the Project Area, Land Department has carried

out cadastral mapping survey and land registration services since

1978.

According to DLD surveyed data (1975/76), about 22% of farm
land in the Project Area is owned by landlord, of which some 77%
live in Nakhon Pathom Province. The land owned by farm operators
and partial tenants are about 74% and 4% of arable land in the
Project Area, respectively. HNinety-six percent of land owners have
title-deeds in land, and only four percent has "Certificate of use"
and "Other land certificates". Land ownership and tenure in the

Project Area are as follows:

Land
No. of Ownership Land Tenure
Household Area (ha) % Ouned (ha) Rented (ha)
Landlord { 867} 5,090 22 -
Owner/Operator 4,448 16,734 74 16,734
Partial tenants 341 1,006 4 1,006 1,363
Tenants 886 - - 3,727
Total 5,656 22,830 100 17,740 5,090
1
(5,673 (100%) (78%)  (22%)
/1 ==~ No, of farmers operating in their own land and/or rented

land.

The average size of farm land by owner is about 5.9 ha (36.7 rai)
in the Project Area, while land owner who possesses farm land of less

than 8.0 ha (50 rai) shares about 92% in numbers and 71% in area.
Whereas, the average size of farm land by owners operated and partial

€
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tenants arve about 3.8 ha (23.5 rai) and 3.0 (18.4 rai), respectively.
Most of them possess the land of less than 8.0 ha. These average

values show less area than the ones operated by themselves.

The land ownership distribution in the area in 1979 is

estimated as follows:

Land Size No. of Landowner Area of Landowﬁer
(ha) {(No.) %) {ha) (%)
Less than 8.0 5,177 91.5 16,111 70.6
8.0 - 16.0 387 6.8 4,554 19.9
16.0 - 24.0 73 1.3 1,370 6.0
24.0 - 32.0 9 0.2 260 1.1
More than 32.0 ' 10 0.2 535 2.4
Total 5,656 1060.0 22,830 100.0

In general, the average size of farm land owned by farmers tends to

decrease, while the number of landless farmers tends to increase.

3.3. Present Irrigation and Drainage
(1) Irrigation System

The Kamphaeng Saen area is supplied with irrigation water
through the 12 canals branched off from the left main canal con-
structed under the Greater Mae Klong Irrigaticn Project., The area
has been subdivided into three sub-irrigation systems; 2L-5L, 1R-1L-5L
and 2R-1R-1L-5L. Actual area currently irrigated directly from the
canals and farm ditches is assumed to be about 30% of paddy fielq;
while total designed irrigable area has been estimated at about
27,860 ha by the RID data applied in the design stages, which were
0.75 1/s/ha of unit irrigation requirement and 20.9 m3/s of total
design water capacities available to three sub-irrigation systems

in the Project Area.
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The canals for irrigation use consist of two systems, the major
irrigation canal system constructed under the Greater Mae Klong Irri-
gation Project and the farm ditch system under the "DPitches and D@kes"
program. The farm ditch branches off at the farm turnout installed
on the irrigation canal in order to distribute irrigation water to
farm land. The total length of 12 irrigation canals and farm ditches
are approximately 119 km and 304 km, respectively. The density of
farm ditches, as an index of water distribution efficiency at faprm
level, is estimated to be 10.9 m/ha on an average. In the Project

Area, 239 farm turnouts have been constructed, and average commandable

area and length of farm ditch per farm turnout are 117 ha and 1,270 m,

respectively,
Per Turnout
Length Farm Ditches Com-  Farm

Designed of Den~ HNo. of manded Ditch

Sub-system Area Canals Length  sity Turnout Area Length
(ha) {m) (m) (m/ha)

2L-SL, 3,820 36,550 104,400 10.6 70 W0 1,490
1R-1L-5L 12,500 6,912 128,400 10.3 lou 120 1,230
2R-1R-1L-5L 5,540 35,610 71,300 12.9 65 85 1,100
Total or
Average 27,860 119,072 304,100 10.9 239 117 1,270

Of the total canal length of 119,072 m, 96,730 m of canals,
except 8L-1R-1L-5L and parts of 2L-5L and 1R-1L-5L, are lined with
concrete, corresponding to 81% of the total length. The thickness
of lining varies between 5 to 10 cm depending on the canal discharge
capacity. In general, the canal lining is in good condition. The
sSlope of canal bed is mostly designed at 1:10,000 but 1:5,000 for
_5L—lR—lL—5L. The number of check facilities is U0 with average

spacing of 3.0 km, including tail regulators. Most of road crossing
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structures are of roadway culvert consisting of single or double
barrels of reinforced concrete pipes, totalling at 24 culverts, A
loss of water head at the roadway culvert varies from 0.1 m to 0.3 m

with the size and discharge capacity.

As TSL (design water level in canal at full water supply peried)
of canals are designed as steady uniform flow based on peak water
requirements, water levels in the canals shall be controlled by
operating check facilities when the discharges is less than the
designgd one. Installation of additional check facilities would be
needed at suitable locations in order to extend commandable area both

at full and partial supply.

The irrigation systems in the Kamphaeng Saen area was con-
tructed with the purpose of supplying irrigation water for the area
of 27,860 ha. However, many farm plots are not irrigated with the
existing systems as originally designed. There are uncommandable
farm plots which are located higher than the elevation of FSL or
have lake of on-farm facilities, like farm ditches. 1In the latter
case, the situation would be improved by provision of adequate

on-farm facilities,

While in the farm plots which ground elevation is higher than
the FSL, only farm plots situated along an irrigation canal/farm

ditch can receive water by pumping up.

Based on the detailed topo-map (1:4,000 with 0.25 m contour
interval) and canal profiles as prepared by RID, commandable area
as served by the existing gravity system has been estimated.
Criteria for this estimation are (i) 0.10 m of diversion water
headloss at farm turn-ocut, (ii) 0.25 m/km of conveyance loss head

in farm ditches, and (iii) 0.10 m of distribution loss head at the
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terminal point of farm ditches. The commandable area was estimated

to be about 17,970 ha in gross area, of which an arable land
accounted for about 13,440 ha or 59% of total arable land and 48%
of original irrigable area in the design stage. This commandable
area means that it would be irrigated by the provision of on-farm

facilities without any improvement of existing laterals and sub-

laterals.

As étated above, the existing canal capacities are designed
for supplementary irrigation for wet season rice and could irrigate
dry season rice field to 1imited areas. The Sri Magarind dam is
under construction on the Quae Yal, which is expected to supply
storage water for large-scale dry season irrigation starting from

1981.

(2) brainage System

Drainage System

The Kamphaeng Saen area can be subdivided into three drainage
systems for the discussion of present drainage conditions; namely,

Tha Sarn, Tha Rua and Nakhon Chaisi, as follows:

Tha Sarn drainage system - The Tha Sarn river, which run along the
north boundary of the area to the east, was ordinarily one of
the natural channel which branches off the MaeuKlong river
and meets the Nakhon -Chaisi river. The river has been used
for dual-purpose of irrigation and drainage in its basin
ineluding a part of Project Area before the completion of
Mae Klong irrigation project-Stage I. Afterwards, the river

has been reconstructed as a main drainage canal by the RID.
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However, the area lying on the left bank side of the river
which is the Stage II-area of said project, has né grrigétioh
canal and facilities to obtain water from the Mae Klong river
and puts dependence upon this river as an irrigation water
source, Therefore, four control structures in the river are
sill in use for checking up the water level and cause a poor
drainage condition in the area. The total.l;ngth of the
river is about 65.7 km, of which about 27.6 km is for an
area of about 7,100 ha in the Project Area along the river.
The discharge capacity of the river is 53.96 m3/s, consisting
of diversion water (51.92 mB/S), as a part of the Mae Klong

river floods, and drainage water (2.04 m3/) from its basin.

Tha Rua Drainage System - The system is subdivided into two sub-

Nakhon

drainage systems: Kamphaeng Saen and Tha Rua sub-systems.

The Tha Rua-river, which has a function of spillway for the
flood of Mae Klong river in case of emergency, passes along the
south boundary of the project and meets Nakhon Chaisi river

at Bang Phra. Main drainage canal of the Kamphaeng Saen,
which was a branch of Tha Sarn river having a dual-purpose

of irrigation and drainage, has reconstructed as main drainage
canal by RID under the Mae Klong irrigafion project. The Tha
Rua system, covered a drainage area of about 17,100 ha, has

a main canal of about 24%.3 km in length with drainage capa-
city of 53.96 m3/sec and 8 laterals having total canal length
of about 129.8 km. Main canal, Tha Rua river, is equipped
with head regulator and tail regulator as the water regulation
facilities. )
Chaisi Drainage System - Besides ‘the two systems as afore-
mentioned, this system directly drains the excess water to the
Nakhon Chaisi river through natural creeks and drainage
canals. Its drainage area is about 3,800 ha. Main drainage
in this area runs away through four natural creeks and Rang

Yao canal into the Nakhon Chaisi.
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Drainage Canals

A drainage modulus of 0.42 1/s/rai (or 2.625 1l/s/ha) was

applied to the design of drainage canals constructed under the Mae

Klong Project. The modulus has been calculated based on the probable

maximum daily rainfall of 150 mm not exceeding one in 10 years,
drainage for a five-day period, and a total loss of 25% during the
drainage period. All drainage canals econstructed are of earth canal
with the side slopes of 1:1.5 to 1:2.0 depending on designed dis-

charge. No operation and maintenance road is constructed along the

canals.

Problems and Needs

Floods from the Mae Klong - The high floods in recent years in the
Mae Klong river occurred in 1969, 1872 and 1974. It is
reported that several hundred hectares of farm land near the
Malaiman highway suffered inundation for 2 days from the
overflows of the Tha Sarn river originated from the floods
of the Mae Klong river in August, 1974, While the comstruction
of the Sri Magarind dam on the Xhwae Yal river is under way,
and the EGAT has a plan to construct the Khao Laem multi-
purpose dam in the Khwae Noi river, for the purposes of
hydropower genevration, flood control, irrigation and so
forth. After completion of these dams, the frequency and
magnitude of flood in Mae Klong river would considerably
lower so that spillage through the Tha Sarn and Thé Rua

rivers will no longer be necessary.

Floods from the Nakhon Chaisi - No severe flood in the Nakhon
Chaisi river has been recorded since the Bumibol and the
Sirikit dams was constructed and regulated flood at Chainat
diversion dam. The Nakhon Chaisi river, however, rises to
EL 2.0-2.1 m at Bang Pla and to EL 1.5-1.7 at Bang Phra,
and it continues for about one month, Water surface of

Nakhon Chaisi rises up gradually from August to September,
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and rapidly rise in Cctober, and reach at the maximum in and
around the end of October and/or early November, and lower
down gradually from November to February. It is comparatively

stable from March to July.

Water level fluctuation pattern as mentioned above presents the
fact that the water level is not affected by the rainfall in the
Kamphaeng Saen area, as most of catchment area of the Nékhon
Chaisi belong to the Greater Chao Phya River Basin., It is also
derived from the fact that peak water level in the Hakhon Chaisi
usually occurs in November though the maximum rainfall in the
Kamphaeng Saen area is mostly recorded during the pericd of
September-October. Consequently, in the lowlying area along
the river, inundation occurs every year due to the intrusion

of water through the canals which have no sluice gate.

Flood from Tha Sarn river - Four regulators in the Tha Sarn
river which runs down along the northern beourdary
of the Project Area, are operated to check up the water level
high so as to irrigate the areas mainly in left sides of the
canal. According to the water level record, the Kamphaeng
Saen regulator check up the water level in some two meters
high. In addition, the left bank area, which is the second
stage-area of the Greater Mae Klong Project, has mnot yet been
equipped with irrigation systems, and the Tha Sarm canal will
still be used for irrigation purposes. Under the circumstances
that the regulators cannot be removed, the construction of new
drainage systems with flood protection dike and more drainage
canal will be needed for drainage improvement of the right

bank area.
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For effective water control and manage-

Lack of Drainage Facilities
ment at on-farm level, the farm plot should be equipped with

adequate facilities not only in supplying the correct
amownt of water at the right time for irrigation purpose but

also in draining the excess water within the time in order that
any crops will not be damaged. However, most of paddy field
and depressions, especially in the lowland are distressed with
abundant excess water due to lack of drains and unlinked
channels to existing main and lateral drainage canal. On the
other hand, there are some control facilities in the main
drainage canals but none in the laterals and on-farm. These
conditions also bring about drainage problems to certain por-

tion of the Project Area,

{3) On-Farm Facilities
Farm Ditch

Farm ditches with a total length of 304 km have been con-
structed under the Dikes and Ditches Project initiated in the area
in 1969, The farm dithces were constructed as a measure to expand
irrigated area in a large area by available water through completed
main irrigation system but have had effect on the area to a certain
extent. However, there are some problems in the distribution of
water through existing farm ditches and facilities due to lack of
topographical maps in the design stage. These on-farm facilities
have to be improved and/or reconstructed in order to introduce HYV

cultivation and double cropping in the both seasons in the Project Area.

Main problems of the existing farm ditches in the area are sum-

marized as follows:
- Spare density of farm ditches (average: 10.9 m/ha). Con-

sequently, most of farm plots are irrigated by plot-to-plot
method.
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- Unsuitable alignments that left topographical conditions
out of consideration. It resulted in floods caused by
excess water of the upstreams and water shortage at the

same time in a service unit.

- Inaccurate boundary of service units equipped with straight
and standard alignment of ditches with space 300-:00 m and
inadequate ditch capacities for its service area due to

lack of detailed topographic information.

-~ Lack of water operation and maintenance of facilities.
Many ditches are left unrepaired, specially at borrow pit

crossing point along the laterals and sub-laterals,

- Difficulty in conducting better water control without
adequate control and distribution structures in the cause
of farm ditches which some are more than 2 km and branch

minor ditches without control facilities.

Drainage Facilities and Farm Roads

Prainage facilities at farm level have scarcely been con-
structed, which resulted from the fact that efforts have been made
by farmers only for storing the deep water for irrigation. Under
this condition, planting broadcasting local variety rice in the
lowland is inevitable. Although the main drainage canals have been
constructed for better water operation, additional construction of

laterals and farm drains is necessary to link to the main canals.

Farm roads to access farm plots are very limited. As for
farming road, the service road along the irrigation canals and
feeder roads connected to each village are used, Therefore, provision
of farm roads for hauling agricultural inputs and outputs is indis-

pensable.

29~



Land Tenure and Size

According to survey of the sample area selected for the study,

ns prevailed with regard to land tenure and plot size/shape
As for the land

conditio
are different to each other in each sample area.

tenure, owner/operator are more in the higher area and less in the

lower area. Farm plot (1andholding size) is larger in size and good
in arrangement like a latticework, in the flat lowland area and
getting smaller and unsystematic as it goes from middle to higher
part. The size of farm plot is mostly 2 to 3 ha, with 0.4 ha as the
smallest one, and farm plots are mostly shaped in rectangle varying

in length of plot from 250 to 350 m. In general, the farm plot is
composed of several sub-plots of which the area varies between 0.06 ha
and 1.6 ha. This sub-plot is a unit for farming practice and water

management.

(4) Operation and Management

The water management in the RID is under the control of the
Water Operation Board, which is to formulate a general policy on
water operations. The Board consists of four members. The Director
General of RID is the chairman. Under the Board, there is Water
Operation Center, This Center is headed by the Executive Secretary
of the Board, who is responsible for the water management as to water
release from reservoirs and allocation of water to project areas

downstream.

The operation and maintenance of the project completed is
undertaken by the regional office The project engineer of Kamphaeng
Saen Sub-Project Office is under the regional director of Regioﬁ X,
RID. Under the project engineer, three water masters are responsible
for delivering the irrigation water with assistance of 24 zone men
who operate and maintain the facilities and water delivery to the

area covering about 1,600 ha (10,000 rai).
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Quantity of water 1o be delivered to the laterals are estimated
by zone men in accordance with the request from farmers every week.
The regional director decides quantity of water to delivery at the
main intake of the Vajiralongkorn dam. And gate tenders operate the
gates and-checks in the canal based on the capacities estimated by
each lateral and/or sub-lateral, under the project engineer of sub-
project. Only three commen irrigators who are responsible for
checking the quantity of water to supply to the farm land through
farm ditches for the area of about 160 ha (1,000 rai) are presently
assigned in the Kamphaeng Saen sub-project area due to shortage of
0 & M fund. The 0 € M roads along the canals are already provided
or scheduled to be constructed. It would be provided for irrigation
canals but not for drainage canals. The telephone services are availa-
ble only to commect between repicnal office and sub-project office

headquarters but ne provision within the Project Area.

3.4. Social and Environmental. Aspects

Out of the total population, about 80% of peoples live In
rural area and employ in agriculture, Of industrial employment,
about 78% engage in the primary industries, which is occupied by a
majority of employment, and only 4% in secondary industries and 18%
in tertiary industries (19768). Agricultural populaticn is about
2.5 million persons and account for 59% of total population.
Allowing for these figures and rate of export earnings (60%) occu-
pied by the agricultural production, it could be said that Thailand

is supported by agricultural societies.

Nakhon Pathom province has a population of about 518,000 with
a population density of about 238 persons/kmg, which is considered
high rate against the national value of about 84 persans/km2 (18761}.
Of about 63,000 households in the province, about 66% occupies farms.
The average size of farm land held by a farmer is about 3.87 ha
(24.2 rai) which is almost the same as the national size in 1976.
Agricultural products account for about 35.8% of provincial Gross

Domestic Product; manufacturing sector, 20.8%; service sector, 43.4%
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in 1977. The rate for agricultural product is a little higher than

the national rate.

In the Project Area, most people engage in agriculture. The
villages, consisting of 20 to 560 houses, located along the roads

and rivers, hilly land and/or the relatively dried and elevated land.

The farm family size is about 5-7 persons and composes a
nucleus family. Many people transmigrate to Bangkok and others every
year as indicated in 1.8% of anpual population growth rate. Of annual
average farmer's income, about 71% gain from crops production and 13%
from animal husbandry and 16% from wages for agricultural works and
other sources. There are little employment opportunity. The unit
society of peoples in the rural community, which organize with people
living in a village and keep on face-to-face association. The farmers
conduct themselves in a group of this community. Therefore, most of
people, as constituent members of village, have certain connections
among them. On the basis of emotional strings dwelling in such
personal connections, peoples keep mutual cooperation and assistance.
Through this exchange, solidarity among them exists. "Long Khaek"
is one of its examples, which is requested by land owner to help
each other in the cultivation, transplanting and harvesting. However,
it might be limited in terms of cooperation. Those relations in the
long run have relied on the related union which composed of families.
Under such relations, a patriarch becomes manager of a cooperative
farming and possess the land. The daughter and her husband and the
relatives who do not get a share of the land engage in agriculture

managed by the patriarch, as landless farmer.

The farm plot is extended centering the village in every
direction. Most of farmers commonly have a land near the village
and some have in a distant place and/or in the neighboring village
areas. Thus, the boundary of villages including its area is not clear.
Geographical boundary, however, is clear in an administrative district

of villages. There is a Phuyaiban (chief of village) in every village,
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who manages all of administrative matters on the villages with one

or two assistants.

Their way of life was dependent upon the self-sufficient eco-
nomy but has been changed by the influence of commodity economy.
Their commodities are available in the town where there are Wat (temple),
Most of agricultural inputs and outputs take at the gate through mer-
chants due to little vehicles owned by the farmers. Their drinking
water is obtained from the stored rain or shallow twrell. There are
elementary schools in every village. The enrollment is so high in

junior classes (U4 years) but lower in senior classes.

3.5. Present Agricultural Conditions
(1) Farm Population and Labors

The Project Area contains about 65,500 population, of which
some 68% is regarded as the agricultural population. The annual
population growth rate is calculated at about 1.8%, which is much
lower than the natiomal average of 2.8% since 1973, due mainly to the
social depletion that the population pours out to such urban areas
as Bangkok and neighboring provincial capitals. The total farm
households of 6,620 families is accounted for about 67% of the total
households in the Project Area. However, about 14% of farmers are

landless farmers. This labor force plays valuable in agriculture.

Available farm labor forces were estimated te about 25,500
persons, which correspond to 3.85 persons/farm, based on available
force in ages of 16 to 60. Labors actually to be engaged in
farming were assumed to be about 90%, excluding students, empley-
ment other than agriculture, unworkable persons, ete. Assuming that
the number of working days in a month was 25 days and housekeepers
could work only half-day, the working day per farm was estimated to

be 75 man-day (3.0 man-day/day on average).

Agricultural population and farm labor forces available in

1990 are shown as follows:
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Population in 1979 Population in 1990 Workable

Total For Agriculture Total For Agriculture day/year

(person)  (person) (person) (person) (1000 H-p)
Male 32,741 21,734 24,190 14,320 3,866
Female - 32,767 22,620 25,170 14,070 2,806
Total 65,508 44,354 49,360 28,390 6,672

(2) Farm Size Distribution

According to DLD survey data (1975/76) on agricultural land
tenure, there are 4,448 full owner-operator or about 67% of the total
farmers in the Project Area, 34l farmers or about 5% for partial
tenants and 886 farmers or about 13% for full tenants. Besides these
farmers who operated their land land and rented land, landless farmers
were accounted to 9u5 farmers or about 14.3% of total farmers. The
average farm size operated by a farmer is about 4.0 ha {or 25 rai) per
farm but its size has a great difference in distributien. The average
farm size operated by owner-farmers and pure tepants are about 3.8 ha/
farm and 4.2 ha/farm, respectively, which are around the average value
in the Project Area. While partial tenants operate an average farm

size of about 7.0 ha/farm. The land tenure is summarized as follows:

Farm Size No. of Farm Area of Farm

(ha) (Vo.) (%) (ha) . (%)

Less than 1.6 1,716 30 2,309 10
1.6 -.3.2 1,503 26 4,031 18
3.2 - 4.8 1,032 18 4,495 20
4.8 - 6.4 “ 492 g 2,630 12
6.4 - 8.0 437 8 3,072 13
More than 8.0 495 9 6,293 27

Total 5,675 100 22,830 100
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Farmers who operate farm size of less than 1.6 ha share 30% in
the number with 10% share in the acreage. Comparing this with the
national average of 10% and 2% shares (in case of less than 1.6 ha)
in number and acreape, respectively, it can be said that the size of

farms operated by more than half of farmers is very small in the

Project Area.

(3) Cultural Practices

Cultivation

Plowing and harrowing in paddy field are mechanized in about
80% of the works and the remaining is done by animals and/or manpower.
However, about 37% of farmers who have a power tiller operated in
mechanized culture and the remaining is cultivated under the terms
of lease and hire. While in the sugarcane land, cultivation is
carried out by using big size tractor which has been hired. For
making high vridge in the vegetable land, cultivation is performed

by manpower.

Seed and Transplantation

Majority of seeds are supplied by farmers themselves. A gquan-
tity of seed for transplanting paddy averaged to about 81 kg/ha
(13 kg/rai) and for the broadcasting is about 169 kg/ha (27 kg/rail,
which have more than 30% of standard quantity recommended by the
extension officer. Pulling of seedlings and transplanting are
carried out by hand. Nursery of sugarcane is planted for every

three years with about 2 to 6 tons/ha in its quantity.

Fertilization

Fertilizer application is practically low in Thailand.
Farmers apply fertilizer to about 38% of cropped land for wet season
paddy and 85% for dry season paddy and most of fertilizer is Ammo-~phos
(16-20-0 and 20-20-0), which is applied at about 48 kg/ha and 140 kg/ha
in its average quantity for the wet and dry season transplanting paddy,

respectively, according to the survey (RID, February 1979), TFarm land

~-35-~



for broadcasting paddy is applied with ammo-phos for about 10% of
the cropped land about 15 kg/ha in average quantity to planted

land. Fertilizer is applied to most of sugarcane land, because
sugar mill manager and/or quarterman for cane production supply
fertilizer to farmers with the condition of paying after harvesting.
Its average quantity is about 156 kg/ha of ammo-sulfate. Fertilizer
application for vegetable land, for example, in cucumber, is about

156 kg/ha in average quantity of smmo-phos.

Chemicals

Farm land is treated with chemicals at the area rate of 17%
by pesticide and 25% by herbicide for wet season transplanting paddy
and 55% by pesticide and 49% by herbicide for dry season paddy,
respectively, according to the RID survey (February 1979). The dry
season paddy land treated with chemicals is generally large as com-
pared to the treated land for wet season paddy. While for sugarcane,
the land is treated with about 10% of planted land with herbicide.
Besides these chemical treatments, the land damaged from rats in the
eastern part of Project Area is reported. This area is however not
clear in its hectarage. Thus, this land has not been cultivated
according to farmers' reports. Therefore, rat control program
should concentratedly be made in this area where it was proposed to

plant wet season crops before the completion of the project.

Harvesting and Drying

Harvesting of paddy is mostly undertaken by manpower. In
general, paddy is harvested by cutting at the middle of the stem
and bundling it up. After harvesting, the paddy is dried up to -
medium conditions in the field and hauled out from the field. The
bundled and hauled paddy is placed on the rcads, canal bank, and
other places for drying. Dried paddy is again hauled to farm stead
or roads near the village by using cart and threshed by animals
and/or power tillers., While some of the variety having high shedding

habit is harvesteq in the matured conditions and threshed by hand in
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the Field. Paddy is sorted by winnower and/or winds after threshing
and sold to werchants. There are no driers available and only depends

op the sumn.

Harvesting of sugarcane is also undertaken by manual labor.
The cane is transported to sugar mills directly from the field by

trucks sent from the mills, after harvesting.

(4) Cropping Pattern and Producticns

Sugarcane

Sugarcane is planted in the area along the Malaiman road and
in comparatively elevated area in the west part of the Project Area,
which covered an area of about 4,680 ha. Planting of canes is ratoon-
ing and renewed every three years. Land preparation and nursery
plantation are currently carried out in the period from January to
Hay. Harvesting is generally undertaken from December to April.
Average yield of sugarcane is about 45 tons/ha at present, according
to RID survey data (February 1979) and collected information.

Sugar content rate is low at about 8.5%. Molasses contains the

rate of 50 kg per ton of cane.

Paddy

Lower lands in the said hilly land and mostly in northern and
central part of the Project Area are planted with paddy which cover
an area of about 7,080 ha during the wet season. The wet season
paddy is planted in the land where water is not so deep and is
generally sown during the period of May to June, transplanted in
June to August, and harvested in November to December. Local
variety having photo-sensitive habits is used for broadcasting cul-
ture. HYV is planted in the area where the water is ensured by the
Mae Klong Irrigation Project, which covers an area of about 4,130 ha.
The average yield of wet season paddy is 2.6 toms/ha in irrigated land
and 2.0 tons/ha in rainfed land, while 1.6 ton/ha is for broadcasting

paddy in rainfed land.



Dry season paddy is planted during the pericd of FPebruary to

April and harvested in May to June. The dry season paddy is planted
in the lower land where water is available. The area directly irri-
gated through the laterals and farm ditches cover about 4,760 ha,
which is about 40% of total area planted with dry season paddy (about
11,900 ha). As HYV is used for dry season paddy, the yield is high.
It is about 2.8 tons/ha in well irrigated land and 2.4 tons/ha in
poor irrigated land where water is poorly available by pumping up

from the creeks connecting to Nakhon Chaisi river.

Double cropping for paddy is undertaken in the area where water
is adequately available. Its area is about 4,340 ha or about 36% of the

total dry season paddy land.

Cropping calendar for paddy vary depending on water availabi-

lity, as follows:

Dry Season
Wet Season Rice Rice
Broadcasting Transplanting Transplanting

Single cropping

Land preparation late Mar. to Jun. Apr. to mid-Aug. Mid-Jan. to mid-Mar.

Transplanting late Apr. to Junér mid-Jun. to Augl Mid-Feb. to mid-Mar.

Harvesting mid-Nov, to Dec. mid-Nov. to Dec. Late May to June
Double cropping

Land preparation - Jun to mid-Aug. Jan. to early Apr.

Transplanting - mid-Jul. to mid- Mid-Feb. to mid-Apr.

Aug.
Harvesting - late Oct. to Nov. Late May to Jun.

iﬁ ~-~ geed broadcasting.

Vegetables and Others

Vegetables and other crops, such as sweet potatoes, cucumbers,

guinine melons, cowpeas, water melons, chinese cabbages, chili peppers,

etc., are planted under the high ridged cultivation in the elevated

area and along the Nakhon Chaisi river. This cultivation is not
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precommendable to extend the area, because it needs high technology,
such as construction of high ridge in the field, more labor force,
irpigation facilities, fertilizer applications, chemical spray, etec.,

and enough funds. Vegetables are common planted twice a year,

Orchards are also planted under the high ridged cultivation

in the land where equipped with dikes around.

Present Production

Present production for paddy and sugarcane in the project is

estimated as follows:

Planted Area Production
{ha) {ton)
Dry Season Paddy 7,080 15,790
Wet Season Paddy 11,900 31,420 -
Total 18,980 47,210
Sugarcane L. 680 210,600

{5) Farm Income
General

Farm management in the Project Area is roughly classified into
three: only paddy cultivation; paddy and other cash crops such as
sugarcane, vegetables, orchards, etc., and other agricultural indus-
tries including animal husbandry. According to RID survey data
(February 1979), farmers planted paddy account for about 97% of total
farmers, while 70% of farmers plant only paddy for their management.
About 70% of produced rice is sold in case the farmer has an average
farm size of 3.8 ha. FParmers which has small-size farms, however,
consume their products for home consumption. Poultry and animal
breedings are mostly pig, ducks, hens and cocks. About 90% of farmers

are breeding one or more poultries and/or animals.
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Income

According to RID survey data (February 1979), farmers having
a farm land of about 3.84 ha (24 rai), gain an annual incomwe of about
33,300 bahts, which compose of about 23,800 bahts from farming, 4,300
bahts from animal husbandry and 5,200 bahts from other sources. Net
income is estimated to be about 22,300 bahts by reducing expenditures
of about 11,000 bahts. Living expénditure is reported to be. about
13,200 bahts, which is quite low because it excludes home consumed

value of produced crops. Thus, it has a high as compared to national

value.

3.6. Present Apricultural Institutions
(1) Research and Institute

In and around the Project Area, Rice Experimental Stations in
Suphanburi and Ratchaburi, Field Crop Experimental Station in U Tong,
Sugarcane Experimental Station of MOI in Tha Muang and Irrigated
Agricultural Experimental Station in Kamphaeng Saen are existing.
Ratchaburi Agriculture College is located in Ratchaburi, The
Kamphaeng Saen Campus of Kasetsat University, which was built near
the Project Area in October 1979 is to be provided with necessary
research and experimental facilities and such facilities required

for agricultural extension and training.

Activities to be assumed by the Rice Experimental Station
include improvement and spreading of HYV and research on cultivation
techniques and application of fertilizer and chemicals on rice culti-
vation. Field Crop Experimental Station works for variety improve-
ment and research on cultivation techniques for such field crops
as cotton, sorghum, maize, oil seed, root crop, sugarcane and
fruit trees. Research activities for sugarcane and experimental

station and irrigated agriculture station are limited.
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(2) Extension Service and Training

The Project Area is located under the jurisdiction of the Rat-
chaburi Regional Office, Department of Agricultural Extension. TFurther-
more, there are provincial and district extension offices under the
Regional Office, and presently the district office is provided with
4-5 extension workers. Considering the number of farm households to
be served by a district office, the ratio is rather insufficient at

some 1:2,740.

To cope with this low capability for the services, the Govern-
ment has been actively implementing the National Agricultural Extension
Project for 33 provinces in the country as the first phase with having
the financial assistance by the World Bank. Under the project, exten-
sion offices are to be established up to village level, and in
case of Nakhon Pathom Province, 75 of additional extension agents are
to be provided. This ratio will be improved to 1:1,000 level. Further-
more, the World Bank project proposed to assign contact farmer in the
rate of 1 to 10 farmers and to carry out extension services through

contact farmers.

Training programs for DEOs and EAs are held at irregular
intervals, are not always on topical technical subjects and are often
mainly oriented woards extension methodology. While the government
has a program to provide education and training programs for those
govérnment employees (COLC, RID, ALRO, DAE, ARD, etc.) concerned
with the irrigated agriculture development in the Greater Chao FPhya
and Mae Klong Basin under the technical cooperation program of
Japanese government on irrigated agriculture development. Main faci-
lities for the education and training center was completed in the
Suphanburi Rice Experimental Station in 1978. <Chao Phya pilot farm
and Mae Klong pilot farm which is designed to play a role as the
sub-center for the said training center are presently under con-

struction.
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(3) Agricultural Input Supply

Seed

The High Yielding Varieties of rice in Thailand are registered as
RD variety produced in the rice experimental station. These wvarieties
have a strain of high production yield as well as good quality as
maintained with Thai Grain Standard Class 1 milled rice. The pro-
duction of foundation seed for rice rests with the Department of
Agriculture, through its rice experimental stations. Some foundation
seed is sold directly From the stations to farmers, but mostly is
channeled through the DAE in order to multiply the seed through a
contract system with private farmers. However, supervision of the
contract growers is lax. Some certified seed is sold directly from
the seed growers to farmers. The Seed Division, Department of
Agriculture, handle the certified seed to collect from the seed
growers and send to the Processing Plant Center, which are provided
in five regions, in order to improve its quality, sorting and storing
it. Farmers can buy the certified seed directly from the seed center
or from the MOF through Extensiocn Officers. However, the route to
buy the seed through MOF sometimes take a lot of time for the deli-
very. Farmers get the seed from thelr neighbors and the seed grovwers.
However, most farmers use their produced paddy as a seed for sub-

sequent planting.

Fertilizers

In Thailand, most of chemical fertilizers (90% of total con-
sumption) are imported by private trading firms and sold to Ffarmers
through wholesaler in Bangkok. According to the survey carried out
by Kasetsat University in 1975, farmers buy fertilizers from merchants
at about 70% of requirement, cooperatives at about 20% and extension
office at about 10%. Farmers in the Project Area can purchase the
fertilizer at any time and in any places in the area. Fertilizers

used are mostly Ammo-phos.
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Chemicals

Similar to fertilizer, farmers usually buy agro-chemicals from
the merchants in the area. For the sake of giving guidances for
farmers in selecting and applying suitable agro-chemicals depending
on the pests and insects, the district extension office distributes
agro-chemicals free for farmers registered in the farmers' group and
in case of damage area with more than 80 ha. The quantity as supplied
free by the extension office is estimated to share about one-third
of the total consumption in the area and the remazining is bought by

farmers themselves or provided by land owners.

(4) Credit and Marketing

Credit

-Financing to farmers by the Bank for Agriculture and Agricul-
tural Cooperatives (BAAC) has been made threugh two channels; direct
financing to individuals and through extension offices or cooperatives,
and the debtors include twe kinds; namely, the group of farmers and

individual farmers.

Credit is classified into three types, (1) short-term credit
(when repayment is within one year), (2) medium-term credit (when
repayment is within three years), and {3) long-term credit (when
repayment is within ten years). Another kind of credit is called
special credit. This special credit is provided for the new comers
in farming with a long-term credit, which repayment is within five

to fifteen years with a grace period of one or two years for which

the said comers pay its interest only.

However, farmers borrowed money from relatives, merchants,
neighbors and others in most cases. The sources of farmers' loan
is accounted to be about 32% from relatives, 18% from merchants,
and 16% from neighbors. On the other hand, a loan from the Bank
and Agricultural Cooperatives and through the farmers' group

account to about 10% and 14% of the total loan.
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Marketing

Marketing of agricultural products are mostly handled by mer-

Farmers generally sell paddy to rice mills
They sell little crops

chants and/or brokers.
near the villages and other crops to brokers.
through agricultural cooperatives due to poor management for marketing.
Most of their products are dealt with merchant by reason of con-
venience for selling, high price, free-charge of transportation,
advance payment, etc. Thereby, about 78% of farm products are on
sale in their villages and the remaining (22%) are brought to sell
rice millers and in the market. Marketing of sugarcane is handled

by brokers.

(5) Farmers' Group

Farmers' participation in the group activities in the following
groups and organizations still remains at low level in the Project

Area. Most of them are aiming to obtain a loan.

Agricultural cooperatives are organized aiming at not only
sufficient supply of agricultural credit but also timely supply of
input wmaterials and marketing of farm products. The participation

is only by 15% of farmers.

Farmers group as promoted by the Department of Agricultural
Extension is organized separately at village level and compose of
20 to 30 members in accordance with the crops and natures of farming
practices such as rice, field crop, fruit trees, vegetables, live-
stock, and so on. However, they should not overlap each other
farming practices. Members of this group may have an advantage -
in gaining loans from BAAC and other financial institutions for
purchasgs of land, farming machine and animals and other fund for
farm management. Another advantage is in supplying farming inputs
and having special services by extension agents through the organized
group. However, participation by farmers remains at low level at only

10%. This group may become an Agricultural Cooperative by resolution

Ty



of the general assembly.

For aiming at water management, People's Ivripation Association
was organized. However, activities by this association have pone
down due to shortage of fund. Whereas, RID intend to establish

Water Users' Association as legal group.
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CHABTER 1IV. THE PROJECT

4.1, Project Component

The Kamphaeng Saen Agriculture Development Project would

(i) upgrade existing irrigation and drainage systems on purpese to
increase agricultural productions and raise the level of Ffarm manage -
ment through extending irrigaticon services hy converting the currently
rainfed land and uncommandable land into irrigated land and increasing
double cropping land, (ii)} develop on-farm facilities such as farm
ditches, drains and roads, in order to carry out proper water manage-
ment, elevate agricultural productivity and promote new farming tech-
niques and (iii) strengthen O & M capabilities at field level in order

to effectively manage the system.

At present the objective area of project works is about 17,200 ha,
which consists of all paddy and fallow land and a part of sugarcane
land. Net irrigable area in future would be about 16,380 ha, taking
into account available water supply and farm loss by construction of

on-farm facilities.

As above-mentioned, the project would include the following

components :

i} Upgrading irrigation and drainage systems - through improve-
ment of existing irrigation and drainage canal and
facilities and construction of new drainage canals
and farm-to-market road in the irrigable area of
about 16,380 ha;

ii) On-farm development - through improvement of existing
ditches and construction of new farm ditches,
drains and roads on the area of about 17,200 ha
included land levelling and replotting in some

areas;
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jii) Strengthening O & M capability - through increasing of
0 & M staff and provision of equipment, vehicles,

telecommunication facilities, working stations, etc.

4.2. Irrigation Planning

(1) Irrigation Method

The project would upgrade the function of existing system to
bring into full operation within the quantities of water and FSL
available to obtain through existing canals at Malaiman highway
(20.9 m3/s in max.)., Therefore, some of laterals in its downstream
and some of sub-laterals would be improved with raising up the FSL in
order to irrigate more land by gravity system. Though efforts would
pay to heightening FSL as much as possible, some area might be left
as uncommandable area because FSL at Malaiman highway crossing point
is fixed. These areas which consist of mostly sugarcane and upland
crop land, would be irrigated by pumping system due to high elevated

land.

(2) Irrigation System

Existing irrigation system would be subdivided into three
based on canal systems; mamely, 1R-1L-SL, 2R-1R-1L-51 and 2L-5L.
About 4,000 ha of land is presently supplied with water of Nakhon
Chaisi river, even though this area was included in the Mae Klong
Irrigation project area. Under the project, water would be provided
to irrigate those areas and rainfed area. These areas are not yet
irrigated due to inadequacy of on-farm facilities, although water

1s available. The gross area of each sub-irrigation systems are

as follows:
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Irrigable Area

Available Commandahle by Water
Sub-System Water by Facilities Wet Season  Dry Season
3
(m™/s) (ha) (ha) (ha)
1R-1L-5L 9.u5 5,137 7,570 7,307
2R-1R-1L-5L 4.30 3,311 3,545 2,818
2L-5L 7.15 3,992 5,055 5,055
Total 20.90 13,440 15,070 15,280

As shown in the above table, the area which is irrigable under the
FSL in existing lateral and sub-laterals for each sub-system are smaller
than the area to be irrigated by presently available water for the pro-
ject. This means that existing lateral and/or sub-laterals should be

improved in order to use the available water in full operation.

(3) Unit Water Requirement

Consumptive use for crops was estimated by evaporation value

(computed by Penman method) and crop coefficient. <CLrop coefficient
which has been used in the study of Mae Kiocng Irrigation Project and

commonly used in Thailand, was adopted in this study.

Percolation value, which depends upon soil texture, was assumed

at 1 mm/day for both wet and dry seasons, because soils in the Kamphaeng
Saen area as well as Mae Klong river basin area is predominantly high-
clayed soil and poorly drainaged. Percolation value for upland crops

was assumed to include into farm irrigation losses.

Water requirement for land preparation was assumed at 200 mm

for paddy land, 50 mm for sugarcane land and 40 mm for upland crop
land. Land preparation water for paddy (200 mm} would be supplied at
an initial date for land preparation. Subsequently, the water corres-
ponding to evaporation and percolation would be supplied during land

preparation period of 30 days.
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Effective rainfall was estimated at 75% of dasily rainfall with

the maximum value of 200 mm per month and 70 mm per 10-day for paddy
and 150 mm and 50 mm for sugarcane and 120 mm and 40 mm for upland
crops, based on rainfall data from the Kamphaeng Saen station and

conclusion of the master plan study.

Water losses consist of farm losses, conveyance losses and
operation losses. Some of the water distributed to farm plot might
lose by seepage through levee of the plot, overflowing, water operation
errors in the farm plot. These losses might be indefinite depending
on development level of on-farm facilities, irrigation method, quantity
of supply water, etc. Thereby, the water losses at field level was
estimated at averape value, which is 30% of supplied water in the field
for paddy and 40% for other crops. These farmn losses would include

farm ditch conveyance losses.

The conveyance loss is caused in the main canal while the neces-
sary water is conveyed through the canal system to the farm ditches.
The necessary water to be diverted from the Mae Klong river includes
the conveyance loss. The operation of diversion facilities, which
should be made to adequately meet the water requirements, will un-
avoidably cause losses, particularly in the wet season. These water

losses were determined as the operation losses in the systems.

Taking account of these losses, irrigation efficiencies were

asssumed as follows:

Item Irrigation Efficiency

Farm Irrigation Efficiency 70% for paddy, 60% for upland
crops (including sugarcane)

Operation Efficiency 90%
Conveyance Efficiency 895% for concrete-lined canal
Overall Efficiency about 60% for paddy; and,

about 51% for upland crops
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Unit Water Requirement

Unit water requirement for every month and 10-day was estimated,
taking into account evapotranspiration, percolation, effective rainfall
with return-period of 5-year, and proposed cropping calendar. Maximum
water requirements would take place in last day of land preparation
period for three cropping calendars of paddy and an the last 10 days
of April for sugarcane. Project water requirements for each cropping

pattern are summarized in Table b-1.

{(4) HWater Demand and Supply

The maximum overall water requirement would take place on the
last 10 days of April for dry season crops, taking into account the
unit water requirement for each calendar and proposed land use. In
order to supply the water to all arable land in future, the maxzimum
water demand were estimated at about 24,1 malsec and 28.5 maluec for
wet and dry season crops, respectively. While the water presently
available through three existing laterals is 20.9 m3/sec, the arable
land could irrigate to only some limited area, even in the wet season.
The paddy field (15,180 ha) should have the first priority te obtain
water. However, about 1,200 ha of sugarcane land is presently irri-
gated by pumping up the water from the laterals and ditches. Taking
account of these conditions, available water could be allocated to
the sugarcane area of 1,200 ha and paddy land of 15,180 ha. Never-
theless, only 14,870 ha or about 98% of paddy land could be irrigated

in the dry season.

Although the total water is enough to irrigate all wet season
paddy land (15,180 ha) and sugarcane land (1,200 ha), in case of each
sub-system, the land belong to lateral 2R-1R-1L-5L could irrigate
limited land. Thereby, for this area only, beginning of land preparation

in cropping calendar has been amended to delay 20 days from the original one.
In case of cropping pattern type 2, the water would be required

for dry season paddy before harvesting and for wet season paddy in

early stage of its land preparation in April. Since this type was
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applied to the area where drainage condition would not be improved
and the water is limited to irrigate the whole Project Area in April,
priority for irrigation was given to dry season paddy cropping. As

a result, however, an area of about 310 ha could not be irrigated

for wet season paddy land (Table 4-2).

Under the project, the irrigable areas are as follows:

(Unit: ha)

Cropping Pattern for Paddy Sugar-
Sub-System Season Type 1 Type 2 Type 3 Sub-total cane Total
1R-1L-5L Wet 540 1,118 5,046 6,704 766 7,570
Bry 540 1,428 4,573 6,541 766 7,307
2R-1R-1L-5L Wet - - 3,382 3,382 163 3,545
Dry - - 2,755 2,755 163 2,918
2L-5L Het - 592 4,192 L,784 271 5,055
Dry - 592 4,192 4,784 271 5,055

)

¢}
1
{h
'4-‘
=
4]

rt

5406 1,710 12,620 14,870 1,200 16,070
bry 540 2,020 11,520 14,080 1,200 15,280

Although wet season paddy requires considerable water during the
July to early August (later part of land preparation
sericdh rainfall amount is sometimes zlmost neglible. Therefore, water
TES3zeTenT a8 wWell as crapping schedule specizlly for land prepara-
t carefully. In order to control the peak
zest=d that schedule of land preparacion should be
od, or increase the prepared land in S-shape

TES O WEIST TensgeEment.

! 2Ty Te the lztverzl and sub-lateral canals would he on
& constant and contiavous susply basis, and be varied only depending
upon the ¢ropping schecules of sub-zreas and climatic conditions.
Flexibility would be provided¢ for implementing rotational irrigation
along the sections of laterals only during the land preparation period

and alsc during critical periods of water shortage for the supply.
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It is envisaged that rotational irrigation would be the basis
of water distribution. This would presuppose the training of the water
operators and common irrigators on the intricacies of water wmanagement
and the related agricultural practices. Initially though, there may
be a transition period where the usual method of simultaneous irripa-
tion would continue to be practiced until all concerned are prepared
to édopt the new method of rotational irrigation. However, discharge
control would be done strictly by gate keepers and common irrigators
upon instruction of the water master and water operator. For effective
water management, all farm plots commanded by one turn-cut would [ollou
only one cropping pattern. This is especially important when crop
diversification is considered. This would minimize difficulties con-
nected with the application and removal of water and possible misunder-

standing among water users.

Under the proposed practices, each rotational area as irrigaticn
unit is about 40-60 hectares. The area is subdivided into 4-5 rota-
tional units about B-12 hectares. The rotational interval is based
on a certain number of days, each unit getting its share of irrigation

delivery and time proportional to its unit area.

Implementing rotational method neccssitates the availability

of water control and measurement facilities, scheduling ard planning,
working knowledge and active participation of both systems' personnel
and water users. Since rotational irrigation means the supply of the
correct amount of water at the right time and the proper sequence,
orderly farming operations within a rotational area have to be planned
and scheduled. Formation of a water users' association in each rota-
tional area becomes imperative to facilitate communication, cooperaticn
and participation in activities involving the water users as a group

in the basie irrigation unit.

It is important to provide water measuring devices to effactively
operate regulating and control structures in implementing improved

water management. Water measuring devices would have to be installed
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at the place near the intake at the branching points of main canals,

v

and sub-laterals and at the farm turn-outs where farm

4,3, Drainare Impravement
{1} pPrainage Method

Drainsge problems still exist in the Project Area, althcugh
the ~ain drainage canals were improved. On the other hand, rainfall
is not much, as the maximum daily rainfall in 5-year return period is
ahcutr 107 mn.  However, some areas are flooded with deep water every

nadequate drainage capability in the low land and
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and Tha Sarn rivers. High water level of

e

vom Nakhon Chais
Thesa Two vivers currently arrear in November to December, which delay
ghout ong zonth Trom ralny month of September to October in the Kam-
Trherefore, by tzking measures repidly to drain
ainy month and prevent

the Project Ares Trom floed from the rivers, the drainage problems
would e solwed. Although natural drainage is principal, some lecal
sreas might be left & little inundaved, specially in the lowest places.
Fumping érainage would mot be economical. About €10 ha of swamp would

remzin even in future with project.

(2) Drainage System

The Project Area could not protect flood from the rivers,
because existing drainage canals in the lowland is used as dual pur-
poses of drainage and irrigstion without control gates. Therefore,
proposed dralnage systems would be bounded by existing canals, new
ditches and farm roads and provide with control gate 1o protect many
fermland the intrusion of flood water. However, the outside zrea of
these flood protection dikes would be improved not more than present

conditions [refer to para. {(4)] helow.
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(3) Unit Drainage Discharge

Most of rainfall have been recorded at 3 to 5 days successively,
in general, according to the record of successive rainfall in Kamphasng
Saen area. In the light of these conditions, the project would apply
a unit drainage discharge of 37.5 mm/day (or 4.34 1/s/ha) for design
of drainage canals, which is the capacity to drain the maximum & days
successive rainfall with 5 years return-period (187.3 mm) within

5 days.

As for drainage in other than paddy land, specially in sugar-
cane land, the drainage discharge would require more than in the paddy
land. As a result of this, unit drainage discharge other than ihe
paédy land was estimated at 74.8 mm/day (or 8.66 1/s/ha), in
order to drain the rauimum daily rainfall with S-year return periced

within a day.

Permissible water depth for paddy vary in the growing stage of
paddy. Critical period is immediately after the transplanting, which
is required in shallow water depth permissible and short inundation
period for paddy. According to the proéosed cropping calendars, trans-
planting period for wet season paddy would be undertaken during the
period of May to early August. In the Project Area, heavy rainfall
was mostly recorded in September to October and was low in the fre-
quency of its occurrence during the transplanting period. As to com-
paratively heavy rainy month of August in the transplanting peried,
average monthly rainfall was 143.% mm (275.2 mm in max. and 21.7 mm
in min.). When flood depth analysis tramsplanted paddy was made by
using the maximum 5-day successive rainfall including the mazimum
daily rainfall of 106.9 mm in 5-year frequency, the maximum water
depth was not exceeded 200 mm and left inundated water within 6 days.

These conditions would be permissible for paddy.
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(4) Measures

Plan of Approach

The causes of drainage problems in the area are classified
broadly into three, for which technical countermeasures would make
flood protection, drainage of excess water and drainage improvement

at on-farm level which would be undertzken in on-farm development
L]

works.

Flood Protection

Flood from the Mae Klong river: The possibility to suffer the
area from flood of the Mae Klong river would be diminished

with the progress of flood contrel project for said river.

Flood from the Nakhon Chaisi river: Although the possibility
of severe floods has been reduced as the result of flood
cgontrol project of the Chao Phya river, a plan of flood
protection against the Nakhon Chaisi river that occcurs
once in several years would be required with the purpose
of introducing HYV and double cropping of rice into the
area along the river. Possible technical measures need to
construct fleod protection dikes and sluice gates. Conse-

quently, the depth of floods would be less than 0.5 meter.

Flood from the Tha Sarn river: The withdrawal of the regulators
on the canals has to wait until the construction of irriga-
tion systems comp}etes on the left bank area of the river.
For the drainage improvement of the right bank area, it is

recommendable to comstruct flood protection dikes along

the river,
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Drainage of Excess Water

Drainage improvement of swampy area: Drainage improvement works
will be composed of construction of canals and control gates and
improvement of the existing canals. Full development of
swampé for agriculture would call inevitably for installation
of a pumping station for drainage use, which might not be
justified from the economic point of view. Main purposes
of the project are to stabilize paddy cropping, and to
improve the farm land for mechanized culture, by accelerat-
ing the disposal of ezcess water through well-designed
canals when the water levels in the main drainage canals

are low.

Improvement of drainage system: In addition to flood protection
works and drainage improvement of swampy area, reasonable
drainage system would be provided based on a function of
existing main drainage canals and facilities in the
Project Area. This plan would be closely connected with

on~farm development schemes.

Drainage Improvement of Each System

Gross project area of 28,000 ha would be divided into four (1)
drainage areas for the improvement of draipage conditions. Respective
condition prevailed and countermeasures for drainage improvement for

each drainage system are as follows:

Kamphaeng Saen Drainage System: This system covers 18,149 ha
of gross area which is bounded by the Malaiman highway,
irrigation canals of 1R-1L~5L, 8L-1R-1L-5L and 2L~5L and
the proposed flood protection dike (6.7 km connecting the
terminal points of 8L-1R-1L-5L and 2L-5L) along the Nakhon

Chajsi River. When water level is high at the Nakbon Chaisi

River, drainage cannot be functiomed. In the analysis on

drainage function under the above-mentioned conditions,
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design rainfall adopted annual rainfall in 1969 which was
almost same amount of its 5-year return period and design
Flood water level in Nakhon Chaisi River applied the actual
hydrograph recorded at Bang Pla in 1374 which has shown

the maximum water level in the latest 7 years. As a raesult
of this analysis, maximum water level and inundated area
were EL 2.07 m and about 6,650 ha in the condition without
the project, respectively. With the project, those condi~
tions would be mitigated to EL 1.89 m in the maximum water
level and about 4,790 ha of inundated area. That is, well
drainage area would increase from 11,500 ha to 13,360 ha
after the project. Assuming that this plan is a separate

drainage project, IRR was estimated at about 35%.

Tha Sarn Drainage System: 6,385 ha of gross area is covered by
this system as bounded by the Tha Sarn river, 1R-1L-5L and
8L-1R-1L-5L irrigation canals. Water level at the Tha
Sarn river is maintained at high with regulator since the
water in this drainage canal is utilized as an irrigation
water source for the East Malaiman area. To protect the
water intrusion from the canal to the project area, a
fload protection dike (about 24 km) should be constructed
along the Tha Sarn river. ZIExcess water in the area shall
be discharged below the check structures in the Tha Sarn
River through the main drainage canal (borrow pits for
embankment material) along the embankment. The field
cost for this plan was estimated at about Blf4 million and
IRR at about 44%, Therefore, this plan would be technically

sound and economically feasible.

Nakhon Chaisi Drainage System: Lowland of 1,768 ha along the
Nakhon Chaisi River is the area covered by this system.
Affected by high water level in the Nakhon Chaisi River,

poor drainage and inundation by river water occurred again.
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For the improvement, polder dikes and pumping facilities
for drainage purpose are required though such measures

would not be economically justified. Therefore, for this
system, no provision of facilities other than farm drains

would be provided under the project.

Tha Rua Drainage System: This system covers 1,698 ha area in
narrow shape as bounded by the Tha Rua river and 2L-5L
canal, for which no other provision than drainage ditches
shall be considered for the same reascn as the Nakhon

Chaisi drainage system.

k.4. On-Farm Development

(1) Basic Concept

For levelling up of agricultural productivity through intro-
duction of HYV varieties, enlargement of double cropping area and crop
diversification, improvement of techniecal infrastructures at on-farm
level is vitally important. To this end, technical countermeasures
at on-farm level should be planned and implemented in conformity with
the close relationship with the farming practices projected, but not

independently.

In the Project Area, main irrigation and drainage systems have been
completed. Irrigation water for dry season cropping is to be released from
the Sri Nagarind reservoir in near future. On the other hand, in view of
the agriculture in the area, several developments have been observed
recently, i.e. expansion of dry season transplanting rice farming
instead of wet season broadcasting rice farming, considerable exten-
sion of double cropping of rice where it is favored with better
irrigation and drainage conditions and mechanized plowing and harrowing.
In this case, better understandings by farmers on the project to be
implemented should be fully secured and necessary guidances and
trainings for farmers are to be duly accomplished for this purpose.

In this connection, it is considered that any planning and implementation
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evelopments be further progressed based an the well-coor-

concerned with the initiative by the

of on-farm d
dinated program by the agencies
government, but reflecting the farmers' opinion as much as possible.

Technical approach of the development at on-farm level would

consist in part or all the following:

i) Construction of minor irrigation and drainage systems which
can be controlled in accordance with the necessity in

water managements;

ii} Comstruction of roads for purposes of 0 & M facilities

and efficient farming practices;

iii) Land levelling aiming at improvement of water control

capability; and,

iv) Reparcelling of farm plots for higher water management

practices and more efficient farming practices.

For effective water management, a turn-out shall command a
service unit/irrigation unit of about 40-60 ha and this unit be sub-
divided into 3-5 sub-units. In this case, the ditch as taken off
from the turn-out is called main farm ditch, which Ffunctions only for
water conveyance to each sub-unit, and water can be taken to each
farm plot directly from the minor farm ditches. Farm roads (2-3 m
width) would be provided along every main farm ditch for efficient

farming and 0 &€ M purposes.

(2) Types of On-Farm Development

Referring to the present conditions prevailed in the Project
Area, past experiences in on-farm development in other areas in
Thailand and the current government's policy, the following three (3)

types of on-farm development have been worked out.
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Type

Description

At least 70% of the area, for which this type of development be
applied farm plots would be directly connected with farm ditches
and drainage ditches. While at the maximum, some of the

area may be obliged to be supplied with irrigation water

by so-called plot~to-plot irrigation and drainage. Farm
ditches, drains and roads would be provided along the

existing boundary lines. No land levelling is to be under-

taken in this type of development.

Every farm plot be connected directly with farm ditches,
drzins and roads. Plot rearrangement is to be undertaken
only when required. Farm ditches, drains and roads should
be in principle located along the existing boundaries. In
some cases such Ffacilities would cross the existing farm
plots as required, plot rearrangement might be necessary.
Land levelling is to be carried out only for aiming at

better water control at farm level.

Technically, this type provides the highest standard of
on-farm facilities. Every farm plot would be provided
with farm ditches, drains and roads, and plot would be
rearranged to be in rectangular shape through land level-

ling and replotting.

A-type is to be applied to the area along the liakhon Chaisi

River, which would suffer from flood of the river even in future and

would not be economical in supplying water by the gravity system due

to elevated land and far from the laterals. Thereby, some cf the

area, would be irrigated by pump owned by farmers' themselves.

B-type is to provide farm ditches, drains and roads fer facili-

tating agricultural practices immediately based on requirement of

farmers taking into account the effective water distribution as the
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main purpose. This method would be low-cost and quick yielding.
Land levelling and rearrangement of plot might be carried out in some

area by technical judgment.

C-type is to be applied to the area, where farmers actively
manage their farming, and to form a model of comprehensive rural deve-
lopment in future. As for applying this type to some area, complete
agreement of all farmers is principally important because farmers
should fully financne the cost of land levelling and others which

do not belong to commonly used facilities.

(3) Criteria for Development Planning

On-farm development plans complying with the above-menticned
three types of improvement should be implemented in accordance with

the following criteria:

Type A
i) Production target: Target yield at more than 3.3 tons/ha.
ii) Plot arrangement: HNo replotting is carried out.

iii) Farm ditches: Located on the existing farm plot boundary lines
and in principle farm ditches be extended to command
four plots at the terminal point. Interval bet-
ween farm ditch and drain should be 400 m at the
maximum. However, more than 70% of farmers in
the service area should cobtain the water directly

from the ditches.

iv) Farm drain: To be located on the existing farm plot boundary

lines and in principle farm drains be extended to cove:

four plots at the termingl point.

v} Farm roads: To be located along farm ditches with the
width of 3.0 m,

vi} Land levelling: No levelling be undertaken.
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Type B
i) Production target: Target yield at more than 4.2 tons/ha.

ii) Plot arrangement: Replotting would be made only in case

the plot be crossed by ditches.

iii} Farm ditches: To be located, in principle, on the existing farm
plat boundary lines. Interval of farm ditch with
farm drains should be 200 m a2t the maximum. TFSL

shall be at least 10 cm higher than ground surface.

iv) Farm drains: In principle, located on the existing farm
plot boundary lines. Design water level be same

with that of ground surface elevation,

v) Farm roads: Located on the existing farm plet boundary lines.
The width should be 3.0 w and the road surface be
30-50 cm higher than ground surface.
vi} Land levelling: MNo levelling for replotting purpose.
Levelling could be made only for betterment of

water control at farm level.

Type C
i) Production target: Target yield at more than 4.8 tons/ha.

ii) Plot arrangement: Standard size is 160 m x 50 m (§ rai).
Farm ditches and drains be located alternately for
every 160 m distance. Replotting should be

necessary.

iii) Farm ditches: Located along the shorter side of plot. The
maximum length is 750 m. FSL should be 25 cm
higher than ground surface.

iv) Farm drains: Located along the shorter side of plot.
Designed water level would level with ground

surface.
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v) Farm roads: To be located along farm ditches. The width
should be 3.0 m and the road surface be 30-50 cm

higher than ground surface.

Dlans and designs of on-farm facilities for each develapment

ware iwariad cut hased on the topographical and cadastral maps

0F samole zvezs, covewing an area of about 2,620 ba in 10 sample

“hs ~zz-s far on-farm developument were estimated based on

= Tor these a@reas.

Zrlimoizn: Indlcoztors of development level for each type are

Tlzsnning Indicators of On-Farm Facilities
ltexm Type A Type B Type C
Ditches (m/hz) ) uy 71 75
Drains {m/ha) 27 47 45
Roads {m/hz) 38 64 67
Moved earth vol. (m3!ha) - - 315
Field cest (B/ha) 8,270 10,770 20,500
{B/rai) (1,320) (1,720) {3,280)

(%)

On-Farm Development Plan

The gross Project Area of 28,000 ha could be divided into four

zones in accordance with the topographic conditions, present land use,

land tenure and so forth. Pevelopment plan for each type was worked
out based on these zoned areas.

i) Higher part-sugarcane zone: (Zone I)
Conditions: EL 3.0-7.0 m. Higher rate of owner/
operator.

Development plan: Type A should be applied for
Sugarcane area. Road width is to be
designed wide enough for stake truck.
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. ii) Higher part-paddy/sugarcane zone: (Zone II)

Conditions: EL 3.0-5.0 m. Higher ate of cwner/
operator (80%-100%). Averaged plot
size at 1.4-1,7 ha.

Development Plan: Separated irrigation/drainage
systems should be provided for sugar-
cane area and paddy field area. Type A
would be applied for sugarcane area as
same with the above. For the paddy field
areas vhere completely drained and com-
paratively flat, Type C should be
applied. For those which might leave
a little inundation and/or rolling
laznd, Type B is considered.

iii) Middle part-paddy zone: (Zone III)

Conditions: EL 2.0-3.0 m. Rate of owner/operator
at 70-80%. Sugarcane is cultivated only
partially. Averaged plot size at 1.5-
1.7 ha.

Development Plan: For the areas where drainage
problems are not encountered, Type B
or Type C should be applied. For the
apreas which left a little inundation
water, Type B should be applied.

iv) Lower part-paddy zone: (Zone IV)

Conditions: EL 1.0-2.0 m. TFlat lowland. Lower

rate of owner/operator at less than 50%.
Regularly inundated by flood water.

Development Plan: For the areas which could be
protected from flocd water after con-
struction of protection dike, Type B
should be applied. For the areas where
flood water from the river brings
about inundation, Type A should be

applied.

The area for each development type was worked out, based on

topography, drainage, land tenure, etc. As a result of this, the

area where Type C could be applied was initially estimated to be
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3,120 ha. However, under the preject, Type C area would be adopted
one-half of initially estimated area, taking into account economic
analysis, the farmers' willingness for development, development

staging, etc. The area for each development type are as follows:

Type Paddy Sugarcane Total
(ha) (ha) (ha) (%)
A 2,855 1,220 3,875 23
11,675 - 11,675 68
c 1,650 - 1,650 9
Total 15,980 1,220 17,200 1006

4.5. Proposed Agriculture Development

(1) Proposed Land Use

According to land classification, an area of about 17,880 ha
and 2,080 ha suitable for paddy and paddy/upland crops, in which
about 14,640 ha of area is used as paddy lard and the remaining is
for sugarcane and hallow land. An area suitable for upland crops of
about 2,960 ha would be left for sugarcane and upland crop in the

future.

It is assumed that sugarcane cropped land would not change
rapidly in its hectarage because most of the areas for sugarcane are
made on a contract between sugarcane manager and farmer and sugar
mills also would maintain their business. In addition, upland crop
area would be managed same as the present cropping because the land
is suitable for upland crops and could not be irrigated by the
gravity system. On the other hand, hallow land would be reclaimed

by drainage improvement and used as paddy land after the project.

As a result of the above conditions, the land use of entire
area and projected irrigable area would be formed as follows. These
areas have taken consideration of lost land for the right-of-uay

of on-farm facilities.

-B6-



Present Future with Project
Project Irrigable Project Irrigable

Land Area Area Area Area
Paddy 14,640 14,640 15,180 15,180
Sugarcane 4,680 1,220 4,660 1,200
Upland crops 1,490 - 1,470 -
Qrchard ’ 680 - 680 -
Fallow land 1,340 1,340 - -
Sub-total 22,830 17,200 21,980 16,380
Non-arable land 5,170 - 5,010 820
Total 28,000 17,200 28,000 17,200

(2) Cropping Pattern and Yield

Cropping Pattern

Upon completicn of the project, the area would ensure enough
irrigation water, improve drainage conditions and develop on-farm
facilities. HYV (RD-7, 11) would be used in the majority land and
HYV resistance for deep water (BKK 6986-147-2 or RD-5) would be
planted in lowland where there is a little inundation left. Taking
these conditions into account, proposed cropping pattern for paddy

could be classified into three, as follows:

Type I: For external area of the Klong Tha Sarn embankment in the
northern part of the Project Area, low-lying paddy filelds
below EL 2.0 m, 540 ha (Type A of on-farm development).

The river water increase by checking up for irrigating the

Mae Klong Project Stage II area has resulted in increasing

the field water level by around EL 2.5 m or 0.50 m in water
depth at the end of August and September. Therefore, the deep~
water resistant strains (photo-sensitive) would be suggested

to this area. Cropping pattern of this type is as follows:

Wet Season Dry Season
Land preparation Mid-May to early July Late Dec. to m%d—Feb.
Transplanting Mid-June to early Aug. Late Jan. to mid-Mar.
Harvesting Late Nov. to mid-Jan. Early May to end June
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Type 1I: For external area of embankment in the southern part of the
Project Area, paddy fields below EL 1.5 m, 2,020 ha.  {Type A

of on-farm development).

This area has been inundated with increase in water level of
the Nakhon Chaisi river and standing of water in the area.

The water level in the area has increased at the end of

October through the beginning of December. Therefore, the
cropping pattern should be established to finish harvesting of
the wet season paddy by the time when the water level increases
with advancing the paddy creopping. The cropping pattern is

as follows:

Wet Season Dry Season

Land preparation Mid-Apr. to early Jun. Mid-Wov. to early Jan.
Transplanting Mid-May to early Jul. Mid-Dec. tc early Feb.
Harvesting Late Aug. to mid-Oct. Late Mar. to mid-May

Type III: For central part of the Project Area, the paddy fields frec
from floodings, 12,620 ha.

This area occupies most part of the Project Area and land
consolidation by Type B or Type € would be executed together
with construction of irrigation and drainage facilities.
Therefore, the HYV should be introduced to establish the paddy

double cropping. The cropping pattern is as follows:

Wet Season Dry Season

Land preparation Mid-Jun. to early Aug. Mid-Dec. to Mid-Feb.
Transpléntlng Mid-Jul. to early Sept. Mid-Jan. to Mid-Mar.
Harvesting Early Nov. to end Dec. Mid-May to early Jul.

In future, the sugarcane planting, which is currently carried
out in May-June when the wet season starts, should be made smoothly
on schedule after the third harvesting so that proper irrigaticn can

be made for yield increase with well growth in the early stage. And
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in ratooning, intertillage, weeding, fertilization and irrigation
should be properly practised immediately after har%esting, in order

to increase the yield. The cropping pattern of sugarcane is as

follows:
Land preparation Early Jan. to end Apr.
Planting Early Feb. to mid-May
Harvesting Mid-Dec. to mid-Apr.
{Ratooning) (mid-Dec. to mid-Apr.)

The diversified cropping pattern should be introduced in
future for vegetable growing with such crops to meet the local farming
condition and demand as sweet potatoes, melons and cucumbers, toma-
toes, chillis and other local vegetables which have high productivity.
However, the project could not supply the water for the diversified

crops due to no water available.

Yield

The yield in future were estimated taking into account the type
for development, effective water management, improvement of extension

services, HYV introduction, increased fertilizer, completion of treat-

ment, etc.
Future
Without With
Present Project Project
{ton/bha) {ton/ha) (‘ton/ha)
PADDY
Wet Season
Rainfed Broadcasting 1.6 2.0 -
Transplanting A 2.0 2.3 -
Irrigated Transplanting A - - 3.3
Transplanting B 2.6 3.2 4,2
Dry Season
Irrigated Transplanting A 2.t 2.8 u.g
Transplanting B 2.8 3.4 L.
SUGARCANE 45.0 60.0 80.0
NOTE: A is for land irrigated with extensive water operatlon and

B

is for land irrigated with intepsive water operation.
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Upon completion of the project, the production would be
increased from about 47,200 tons/year at present to 124,400 tons/year

in future with project for paddy and about 210,600 tons/year to

303,600 tons/year for sugarcane.

Ttem Area Production

(ha) (7000 ton)
Wet season paddy 14,870 60.4
Dry season paddy 14,080 B4.0
Total 28,950 124,k
Sugarcane with project 1,200 96.0
Sugarcane without project 3,460 207.6
Total 4,660 303.6

(3) Future Cultural Practices
Cultivation

Plowing and harrowing the paddy field would be mechanized
from 80% at present to 90% in future. Rate of cultivator holdings
would increase., This cultivator should be used cooperatively. Culti-

vation for sugarcane land might not change in its practices.

Seeding and Transplanting

Quantity of seed use for paddy would be decreased to
reasonable quantity of 45 kg/ha with advice of extension officers.
On the other hand, mechanization of tramsplanting could not be

expected even at full development stage.

Fertilizers and Chemicals

Inereasing rice productions of HYV mostly éepend on heavier
fertilizer application. Improved paddy field which would ensure
encugh water and could control the water depth would encourage use
of fertilizers. The fertilizer commonly is ammonium phosphate
through the country. Under the project, is is assumed that urea

would be used for supplementary source of nitrogen from an economic
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point of view, though ammo-phos will continue to be used as a basic

fertilizer.

In order to control pest, it is expected that chemicals would
be treated throughout the Project Area with adequate service of
extenzion officers. It is assumed that herbicide treatment may

increase because little farmer undertakes weeding at present.

(4) Farm Labor Supply and Requirement

The labor requirements for the proposed cropping pattern was
estimated at about 2,595,000 man/year, 1.68 times as many as the

present.

The buslest season for farming works is in July when trans-
planting of the wet season paddy and harvesting of dry seascn paddy

coincide each other.

The required machine power will be 46,300 units/day by 6-10 Hp
power tillers, which is equivalent to 1.67 times as many as the pre-
sent. These machine powers would be mobilized for preparatory works

of the dry season paddy cropping.

The labor supply will be short to the required labors to cover
the busiest season (July), however, the shortage may be suppliied by

employing the labors from non-farm households and in outside area.

4.6. Project Works and Costs
(1) Upgrading of Irrigation and Drainage

Irrigation Works

As the FSL of the existing lateral and sub-laterals are low,
an area of about 13,440 ha could be irrigated when on-farm facilities
would be completely provided. Whereas, the water available at the

point of Malaiman highway is enough to irrigate an area of about
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15,870 ha for wet season crops. Therefore, in order to use the availa-
ble water as effective as possible, FSL of existing laterals and sub-

jaterals should be improved by rising the water surface.

The project would then undertake in heightening the canal in
0.7 to 0.6 m for 6 laterals/sub-laterals with a total length of about
53 km, replacement of 20 culvert road crossing by bridges, improvement
of 4 turnouts, rehabilitation of existimg turnout and construction
of foot bridges. The heightening of caral works consist of construc-
tion of additional canal side wall and concrete lining with a length

~f zgbout 22.2 k.

Inproved
Existing Canal With Project
Sub~System Capacity Nos. Length Nos. Length
(mafsec) {m) (m)

1R~1L-51 9.u5 5 36,550 yo 24,112
2R-1R-1L-5], 4,30 5 46,912 1 6,010
2L-5L 7.15 _2 35,610 1 17,652
Total 20.90 2 119,072 6 47,774

Drainage Works

Drainage works are composed of widening of existing drainage
canals in total length of about 108.3 km, construction of 6B.3 km-new
lateral, construction of 24 km-feeder road along the Tha Sarn River,
and drainage control gates for flood control, improvement of a
drainage sluice, instazllation of gates at the conjunction point with
existing creeks and farm ditches for flood control and construction
of service road in the bank of canals. 15-drainage siphon across
the existing laterals/sub-laterals would be equipped with control

gates under the project. Main works are as follows:
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Canal Length

Drainage o m Service
Sub-System Area Present Improved— Constructed™~  Road
{ha) {m) (m}y {m} (m)
Tha Sarn 4,373 53,385 16,033 8,8u0 24,873
Kamphaeng Saen 17,397 86,472 46,787 89,406 136,163
Tha Rua 1,688 28,560 0 0 0
Nakhon Chaisi 4,542 32,040 5,450 10,080 15,530
Total 28,000 200,457 68,270 148,326 176,596
/% ——— With Project.

(2) On-Farm Facilities Development

The project would develop on-farm facilities covering an area
of about 3,875 ha for Type A, 11,675 ha for Type B and 1,650 ha for
Type C. Each farm plot would be equipped with an irrigation inlet
and drainage outlet. Farm ditches would be equipped with turnout
which would be double orifice type or equipped water measuring devices,
diversion boxes for each sub-irrigation unit, contrel structures,
pipe crossing, road crossing and others for water distribution.

Farm road would have 3 meters wide.

Projected Area

Development Type Present Area Lost Land Developed Land
(ha) (ha) (ha)
Type A for sugarcane field 1,220 20 1,200
for paddy field 2,655 g5 2,560
Type B for paddy field 11,675 605 11,070
Type C for paddy field 1,650 100 1,550
Total 17,200 820 16,380
(%) (1007 (1.8) (95.2)

{(3) Provision of 0 £ M Facilities

In order to strengthen O & M capability, under the proposed
organization, the project would provide with 6 water masters' quarters,

and 18 additional working stations, since 20 working stations for
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zonemen and gate tenders have been built.

Procurement of equipment, vehicles and instruments for O & M
would be made under the project. The communication facilities and
telechone networks between the office, water master quarters, working

stations ancé gate tenders' house would be provided.

Ttz perizd for orocurement of construction equipment has an

Imflisziz oz zonstruction schedule. The equipment should be delivered

I Iis zrefsct site at least up to early part of wet season in second

ITelzcT ye2r.  The construction equipment would be procured for force
dzzzimt worng of drainage and on-farm facilities works. Materials
fzzlvding gates would be procured in the country. This procurement

isy must comply with the project construction schedule.

Equipment for 0 £ M

Vehicles and telecommunication facilities among the equipment
for 0 & M would be procured up to second project year. Construction
equipment for 0 &€ M would only prepare necessary ones up to the end
of the project construction, after checking the equipment used for

construction.

(5) Construction Method and Schedule

Construction Methed

Most of construction works in Thailand have been undertaken on
force account basis, although some projects have been undertaken on
contract basis. However, it may require a number of staff. For pur-
poses of executing the project by adeguate number of staff and foster-
ing the contractor for agricultural development works, contract method

should be taken up by the project.
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Under the project, most of irrigation works, improvement of
drainage canals and about 40% of on-farm facilities work would he
undertaken by contract basis, and the remaining would he done by
force account. The contract works for on-farm facility might bring
about some problems. This trial might not be effective to reduce
the number of staff in the project office. However, it is expacted
that this trial would bring about good result in the project imple-

mentation stage or inm new projects in future.

Construction Schedule

The project works consist of preparation of construectien works,
such as additional studies, surveys and detail designs, and construc-
tion works. The preparation works would be mainly carried out in the
first project year. specially the procurement of comstruction eguipment
and detailed design of project works, implementation planning and scheduie.
Construction works would start from the second project yvear and be
scheduled for 5 years, taking into account the force account works'
progress. The total project implementation period then would be six

years, FY 1980/81 +to 19B5/86.

(6) Cost Estimate

The cost was estimated based on the layout, standard design,
etc. The unit cost for on-farm development works for each development
type was estimated based on the planning and design for sample areas,
which were selected in 10 sample areas with the total area of about
2,620 ha. The total cost for the on-farm works was estimazed by unit

cost and area for each development type.

Physical contingency was assumed at 10% for civil works. Anaual
inflate rate due to expected price increase over the implementation
period was assumed at 9% for civil works and 7% for equipment and

services.



The project costs are estimated at B65%.10 million as shown in

Tahle 4-3 and summarized as follows:

Rate of
Local Foreign Foreign
Ttem Currency Currency Total Currency
fmil. B) (mil, B) (mil. B) (%)
Total without price increase 281.19 220.31 501.50 by
Expected price increase 93.01 59.59 152.60 39
Tatal project cost with price
increase 374.20 279.90 654,10 43
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CHAPTER V. PROJECT MANAGEMENT AND ORGANIZATION

5.1. Project Management and Coordination
(1) Project Management

The RID has a great deal of experience on the execution of
irrigation project as well as on-farm development project. The
Executing Agency shall be the RID for the Kamphaeng Saen Project

for the smooth and effective execution and success of the Project.

Inasmuch as implementation of several projects in the Greater
Mae Klong Basin area are scheduled, the Mae Klong Project Director
would be appointed with the same level as Deputy Director General and:
responsible for the implementation of all expected proijects in the
Mae Klong Project area and concurrently he should assume the duty for -

supervising and assisting the Kamphaeng Saen Project execution.

The project manzgger, under the Mae Klong Project Director,
should be directly responsible for the execution of the project. Under
him, five (5) section chiefs, project engineer for engineering., con-
struction and equipment management and project officer for adminis-
trations and project supporting services should be assigned for the

project.

Under the proposed organization, all design and construction
would be carried out in the project site with assistance of staffs of
Design Division, Cohstructibn Division, Roadway Divison, Survey Divi-
sion and Land Consolidation Section of O & M Division of RID in Bgngkok.
All equipment procured_forithe project would be undertaken by the
Procurement and Property Division in collaboration with Mechanical
Engineering Division: Topographical mapping has been carried out by
" the Topographical Survey Division under the financial assistance of
IBRD. However, additional and/or supplementary survey for detail
design of irrigation and drainage canals, roads, facilities and on-farm

facilities would be undertaken by staff of the project office (Fig. 5-1).
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For preparation and jssuance of Royal Decrees concerning the

execurion of the project under the Land Consolidation for Agricultural
Act {197u), COLC would act as main Execu

struction period in areas to be incorporated under t

ting Agency, before the con-

he project. The

Provineial Land Consclidation Officer would carry out the field level-

functions of COLC, especially to promote on~farm development among

farmers in the project area.

Responsibility for cadastral surveys and issuance of title
deeds in all parts of the project area subject to on-farm development
would rest with the Land Department of the Ministpy of Interior, The
Land bepartment, whiéh has recently increased its staff for this, is
presently carrying out the said cadastral surveys in the project area

under the Chac Phya Irrigation Improvement Project 1I.

(2) Project Coordination

To ensure smooth cooperation between all Departments engaged in
the project, the Project Coordinating Committee chaired by the Under-
secretary of Agriculture would be established. The Committee would
include the Project Coordinator, the Director-General of RID, the
Mae Klong Project Director, the Project Manager and representative
of the Ministry of Interior. Budget Bureau, Ministry of Finance and
other depaﬁtment and offices related with the project implementation.
The Deputv Undersecretary of State for Agriculture would be appointed
as Project Coordinator. His principal duties would include coor-
dinating all project activities among the agencies related to the
project; ensuring the actions requiring higher approval by immediately
bringing to the attention of the Undersecretary and/or Minister; and,
to exercise such powers in the implementation of the project. The
Committee would also has full power of all proiect activities, so as
not to consume a long time specially for procurement, budgeting,
staffing and the appointment of consultants. This Committee would
also be able to expand those activities as a ccordination for the
implementation of future projects in the Greater Mae Klong area. if

- required.
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