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1. 1 REDEER

¥ 4 FEIZ. 1980 ERBE L VAEDPSOHRET - 2 HILL o TIERZEERE %
EIR L. 1990 EFTEICIZEFREZD 10%, 1994 4E 8.8%. 1995 F 8.6% L T K %Z
ML TWo, CHIEHBERRNEETRICTIE 2BV TESEATZZDOTH S,
THIZE 5T 1994 FEi12id— A% H GNP I3 US$ 2,210 IZE L 72,

I LRE., Y4 TIIEZLZIZFORBEITIEFSENMBETLOOHLDDD, &
BEANODBEHZERATAIEEEETHS . K PLE LREYWERRILRE
PEEERTH Y., BHLERNT - SHEL COENEEENOFERMEEZEH> T
Bo ZODEEIRFIA GDP 12D B HEITEIC 10.0 % (1993 F) LKL, TALEH
Bangkok EB7317 T GDP DE5E L BAEE SN TW AR E, Bk, HBHORFE
BESNEZIC > TWwh,

& A ETiE, 1996 4 10 A2 L L8 8 REFH SR S v EFTEFER I N/ &
IAETHB, ZOFETIE, BREBREREIHEPERIIRIZLTELREIIOY
TREL, ZIL TV AHEARFEITR L BAROFmMERRL T 5, BREED
Brye LT, EROEBHENOFTR - AE. BA - bl - HEOFRE. K& THmD
RREERE L ALERSE., BELRAREFEOFA - *RE - BE. NGO RPREDRH
HE~OSIIEE, 2HBITT5, EREEREE LT, B2 A\ORK -BHRICL S
BAOKERRM S, KirP B ES0RIbIC X 2AAOHBEOEEER. FIBOLATEZ
BES L BPREELIC L 2 FOBBEROWE. ANBRFRE &L EFEKEOH LD
DDOFFEIDLE, RREBLREORELBELEZEUEE, WEDORVWAILHEF
DBIERSR. STEOREN 2 ERD 2O DRBITHROEER, ZHLIIBWTWS,

ZD L) pHERBEHBERO L0 T EBREDOENL TV 5 HHESEALRIZ B\
TEROFBLEFKEDOR L2570, KEFR BHE LIEMERZ &CERZIT
5 1777 MR 27 4 NIGREAEERRFERTE ] 2°5) EiFbhniz,



1. 2 HEOE®

RRAEIZ 1993 FEIZADCA LK WV ERENT OV 22 VT 74 V74 YV ITR/ET ¥
AET 7 7RG T &7 4 JIRBASERRARSTE] 07+0—-7 v 7TH), 20
NEZT v 77— b L. XEHOERTREEORE . BEHEE L S IR
5 & HRICER L7,

1. 3 REDOEH

AFAEIZ, 19973 A3B8ED 314 HO 12 HEICh-) ., BHEZER VY
VE Y othE (ADCA) DI v ark LT, BlEL (AREFERAH) | AR
Mk (B> Y=7 ) V7R EH) D241k TERBBENT,
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2. 1 —f&

g A EDE 8 REFRZEFHSHEEFTE (1997~2001 £) Tld, BZENERELHT
EDOBBRIIBVWTRDEIIZESLZ, FITEORERToT\b, Thbb, 1980 4
RONV a7 ERHEZ R0 LT 2 TEREBSRKIZ. ¥ 1EREODET LVWREES
XA TERE, BFICBITLHIBFEEELE L, EHEDS O B2 BF L
DILENZHRE, ERO—BEFRDOTEREBRORELFVLETH DL, B
REYFEBIIOVTIIEREELZ ) HIBOBRERT Vv VERKBIZFIEHT 720
DR BREEFELVEMNTIRT VI Y VOBWHBOBLEEIELN TN, =
SIERDRRER LD RERED S NREOBWBREED~D Y 7+, B DE#
ENDEBREZERL TH Y, BRARORENE L, EFICBI2H LVERDAIH
rHBLDTH 5,

AETEXTRAIKIE, ¥ A BHICNLEL, BEES 4 B lidhszpovryrs—E
(Changwat Songkhla) \ZB T %, AR #HEOBH4BICBWTIE, MELE2 W ER
DRFEPARATLEHRETH ), REICHOE VBT O REREED -0, 55l 2k 1T
2TETV5, ZNOBROBRLH ) ARRKICBWTIRREOEFERDLE .
ILHBHYERICOVWTOFEEZ b ALNS,

2. 2 FHREHEOERER

PRI R #IRIE. & A E MM IC3H 5 Thepha /11 & UF Na Thawi JI| 5538 & Khok Pho Hi35
T IR (DUTARFIREBET) THh, TN 5D Thepha JI| KU Na Thawi )13 7
1E2 V=7 OESE%R %Y Sunkharakini II# L WV FEL, V7 7 —BEEHF L L.
7 ABENESC, RRBOKREREITH 3,760 km®> TH 5, EABITIAEZDELLET
BRI ETH 5,

ARBORREEAR VRO E Y R - OEELZIT 5, FRH 2B L TRAFAS



NBH, HFICEAEDZVDRILTEEY X — DV 10~11 B TH 5, EFHEK
=13 1,700~1,800 nm FEETH %, R[imid 23.9~314C T, £FH27.6CTH 5, It
BHHHEICOEINTE), BEFFICEL-fE8EG2H2L T 5,

RKRBIIEL LTV Y2 5—BEDFD 4 DDFE (Amphoe Chana, Na Thawi, Thephas,
Saba Yoi) IZZ 72250 TWwb, V7 7 —BOBEBNEARERHEIL 493 E/5— v (1993 4F)
THNVREYLI ¥ —H335%% HEDT V5, ZIITEREERD 10%I2FEEIZKE
Vo REDF 77 & —FITIIKERE162%. 1E¥ 9.1%. —REBEMTL 7.1% &%t < o
I ANHE7-D EREREIL 40828 X~V TH 5B,

1995 FE DAL 4 D A1 239,822 A. AOBEEIL 78 Akm® THh 5, [FEDARHMI
DHFEIT46,043FTHH, COFEBULEIFERTH 5,

FEBPREOALD (1994 )

£ m & F % A O ANOBE

(km?) (7) (N) (AN/km?)
Chana 502 16,165 84,284 168
Na Thawi 747 10,311 49,455 66
Thepha 978 11,403 58,498 60
Saba Yoi 853 8,164 47,585 56
&% 3,080 46,043 239,822 77.8

INGABMOLTHFAXS (19924F) 2 A5 L, ZOEHAMEEIZS X % 114,000 ha
THY, 2095 TARE., KH, REEOERKILZ 21 83,000 ha, 18,000 ha, 8,000
ha THb, AMBOKHDIZEALIIRAKETH ., EEEPLENRIENTE T
Hbo ZDHORDHBADBRITEREN TRV, T72, HIBAIZIZARED -
OB E SNTWEEH-PE L ASNRS,



FEBGEOLHFIA (1992 4. ha)

P! £EE BN TiE KEH EHE R
Chana 50,248 27,946 16,548 7956 2,660 781
Na Thawi 61,978 28292 22,148 3,129 1,406 1,608
Tepha 97,800 35236 26,502 5,126 2,342 1,265
Saba Yoi 85387 22,424 17,512 1,995 1,123 1,794
Gl 295,413 113,897 82,712 18,206 7,532 5,449

YV 27 F— (Songkhla) BE1KD 1993/94 £ D E HEYOIEMF I ERE L TEIZTR T,
INIZE B EKFE, T2DMICEBIREITFEEICHRERL TWE I L3545,

V77— BOERIEROEMIERE (1993/94 4E. ha)

i Chana  Na Thawi Tepha SabaYoi  Songkhla[§
KFE (—H8) 4,661 2,240 3,351 1,920 86,545
JKFE (ZH7) 0 0 0 0 7,010
REfE 62 293 33 176 785
B - KEEY
= A 268,057
o B R 5,413
INFF 3,251
rFUT Y 2,157
F A NIs— A 1,938
AM=MEVIYT 1,643
hva-tyy 1,564
gyarv 736
o) 644
A94—pa-y 593
Vs 375

EEHFHEATRTLOTS U F—L a v EABERLETEE) DI LF ¥ —1
RAEFEDP O BEEE T ANZANER~NOBITIERON D , KFIEHENE
WEHBDREFBEFO TLRRPK KA BEEICER L TWADTHS,29 Lizg
AT PRBEDOENN YT enrary (T—h V&, JadHres o4 icls)
DEBADVBEATH D,



WX DM % 55> 5 Na Thawi /[ (EEH 1,500 km?) 1T EEE SR & BB
TBY, TZ2#EHSE RD) CLH/PMERER O 27 FEEBBENRLTVWS, DL
D13 Na Thawi TERFD I > 7 1) — MEOPUKE T, £ DTHHK 3,700 ha DKHDE
BHXfThNT w5, 9 0 EDiE, Chana & Y EFH 5 km ICHRER & /-BUK
BTHY, # 1,900 ha DEFEEBBEL TW5B, L2 L%D S, Na Thawi Jl| D FIKE
BOUHBH/N SNV oo EFRRENSTERNVTWV S,

HX D HFLNALE T % Thepha JIITEE (EREFY 1,900 km?) 13, DM Saba Yoi & 1
ERICKELZFEBRERZ D00, EEREIMTOATBL T, TARRLOBF TH
%o THBITTFHLZWMBEFEFTH ). KEREVITONMNIEREEEOREBHN ZILK
PLEINBERT VT Yy Vb,

B{H® Khok Pho #1318 (HEf&# 360 km?) E. Thepha Jil & Pattani JI[ 1B F N/z/N& %2
WMETH Y, %9 1,100ha DRKHZET 5, FHEHMFETHLPbLTrLRERE D
SIKBICHEIN TV A 729, Pattani BT TV 27 b bMY RN TH 5o

ZDEIT, KRBIIAEERRORTF VI vy vp5H s 120 h0bobE, ShETIC
RBREEE DY = 7 FRPHBFEBEORERES L EN TV VWHIETH 5, KBED
Pattani JI|38 T Pattani 70V = 7 ML o THRESN TV S 0123 L A #ui%
DRRIIKRVZIIAREGRKEELEBVLNL TV,



B3E RERDTEHE

ARETEIZ. ¥ A EIRERD Thepha JI[Fi3%, Na Thawi JI|#i3%. Khok Pho #iX 28T,
KREBRABEZIT, EBRBEELERTL2ID0TH S, T2, KHBROEELEOE(L
W EBICIE S AEICBWTIRE ALERO L WIHBEREXZELDDOTH 5,
Thepha JI| & Na Thawi JI| D EFEICIZFFK Y A BZROTREEEH D, ThEKFEL LT,
REEIFEDZ 74—V )T A AEOERERET 5,

Thepha JIIFIH TIZE A1 (BGAT) 2 FHE LRDEFZFUHREI N —TITLoT
REBEFEORAED 1991 EICEHBENTWS, Zhid, WBICOHT5ER (Lignite)
ZHRE L. CNEFHL TKAREZITV., TOWEKDOHERD 72012 EFIIRIZEK
FLARIEAFIEI TH D, LPL LIS, fIOBX THEROEEICL ZAEMENEY
M72EdNI70C, COFTEIIIERBDBERFLT, $ihEELo Twnab,

Z T, ARERIBII B THEDOHU L % 5 Thepha /Il LFEICEKSY & % 521F . Saba
Yoi fHETHKT 2EELXEEL. TROREIZESWTIBBD Y L 4RV~ 3 v
T o 72,

IFKEE 110 MCM
- BEKE AR, 30 £
- wildiE  ABl. 304EH
- =K 207 km®
- e KAE. R (FY7Y)
- 3hes KHAE115% (FEH 100 %, %HA 15%) . FH 100%
- el UBHBRORFR Ry -
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COMEDHER, BENDOKRFELZ M/ TOICLER 5000 ha DKHEEBL, &5
\Z 4,200 ha DRB R OEBHEVERLRLIEBELL o7, T, AR D 4
ERDIKH 18,200 ha D 9 HLELICEBMBEENFEM I TV 5 5,600 ha 2B < 12,600 ha
DPRKETHZ25, TOK4A0 2 BERETAHI L LR D, ELICTLEADS DEHRRE
B 7% EUTHT L 4,200 ha DMHEREDTTRE & 72 525, ZHUIBEHFRAIE 7,500 ha ©
56 B\ HLTAEETH 5,

ZHITHNZ . Na Thawi JIIFEIBICH WL 0D F LA BBHAH ), ¥FLAEFZROTEEME
RAEPLETH S, EROFKEFZORE L LT E, EEtE LRSS
bDTH5B, 51T, Khok Pho HIX~DHELIK, F 721 Na Thawi JI| ~NDFIREE % &
DRt ESREFTOKHMIDH 5

o AFIRICE L T, B - TERAKOTETENLD & L0 MBI RENZEL
D) EBAKOBETHAGLETH L, FE. TAALEPL N T Vi LR
ENOERFSRIEDONTB ) AR ERDOEASEKFHOESREL 25,
M EFETEICB W TEIUTOEHE ORIV LETH %,
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(3) MR T 2 RRBME BBIET,

(4) JMHEPES AT L OEHLEREBI AT LEBET S,

MABEBICIIR Y T2 LA V05— R EFREER), ZOEEREF 5
KT 572012, BEBEROEENFEST L, RETEICBWTIXI S A TFitd EiT/hkD
REBREFE L. BREOWRELFRAEERIT 2. COBHE. K IEERY
DERFIENE, 77— LRV FAOEXER EZHB LN, TREDEBOHB L LT
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RETENE, R HAHKEREZFEDFAL. BELVNIVOEN Y [ Eimibif 2 ERHEE
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The Eighth National Economic and Social Development Plan (1997-2001), NESDB

Statistical Reports of Changwat-Songkhla, 1995 Edition, Songkhla Provincial Statistical
Office

Topographical Maps, 1 : 25,000
Topographical Maps, 1 : 5,000

Feasibility Report on Water Supply for Saba Yoi Power Plant Development, Vol. Ito IV,
EGAT, 1991.

Irrigation Development in Songkhla Province, RID Regional Office 12 (in Thai)

Land Use Plan for Songkhla Province (in Thai)
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I. Background
1.1 General

In Thailand, recent water shortage has become serious year by year because of rapid increasing
of water demand in urban area especially for industries, domestic use and so on. And due to
these circumstances, the water for agriculture has been unexpected no longer from the other

sectors and enforced to be squeezed from its own sector.

The improvement of economical handicap of rural area against urban area is one of the
important policies of Thai government. The water resources development which is promising
more income and working opportunities to the farmers has been set up as the most important
strategy on the agricultural sector.

In addition, the Eighth National Economic and Social Development Plan says that it is
emphasized in the agricultural sector that the most effective development should be accelerated
due to the particular potential in the area. That is, according to the natural and social condition,
the crop diversification is most essential and sustainable for farmers that would promise the

income generation and increasing of working opportunities.

The more precipitation and sunshine can give better circumstances for fruit tree cropping in the
southern region in Thailand unless being dry season. The upland irrigation which supplements
the water shortage in the dry season and can make the fruit cropping more effective is not
introduced yet into Thailand except on the individual farm scale. Through the course of
planning, implementation and maintenance it should have the quite deference method from the
irrigation for paddy field. The farmer's participation for the planning stage of the project might
be the essential factor for the success of the upland irrigation project, because of the high
investment of the farmer.

Under these circumstances, in order to attain the strategy of the plan the government of
Thailand expects to be introduced the technology of the upland irrigation which is lack in
Thailand as mentioned below in detail.

(1) Pipeline system for the agricultural water use.
(2) Appropriate technology for the sprinkling system.
3) Institution for the farmer's participation for the upland irrigation project.
4 Operation and maintenance of upland irrigation system.
As the upland irrigation is executed mainly by sprinkler, pressure water by pump is required.

Therefore, generating electric power for the pump operation is also required for saving O/M
cost.



Taking account of these conditions small-scale hydro-power generating system is to be
included on the irrigation dam scheme. Surplus electricity at the night time and/or non
irrigation time shall be used for pumping up to store water into the farm pond which enables

supplemental gravity or pipe irrigation.

As a result, such a system as these the utilization of local energy shall much contribute to

environment conservation.

1.2 Present Conditions of Study Area

The Study area consists of Thepha and Na Thawi river basins which is located in the southern
part of Thailand. The Thepha and Na Thawi rivers rise in the Sunkharakiri mountain that is
national border between Thailand and Malaysia. The river flows from south to north through
eastern part of Songkhla province and it drains into the Gulf of Thailand. The basin area of the
Thepha and Na Thawi rivers is approximately 3,000 sq.km. The catchment area is a
mountainous land covered by evergreen forest with steep slope from south to north.

The climate of the area is affected both by southwest monsoon and northeast monsoon resulting
in high amount of rainfall almost the whole year. The high rainy period is from October to
November caused by northeast monsoon. Average annual rainfall is about 1,700 to 1,800 mm.
Temperature varies between 23.9 °C and 31.4 °C and its average is 27.6 °C.

Population of main four (4) Amphoes in the Basin, i.e., Chana, Na Thawi, Thepha and Saba
Yoi is reported at 239,822 and average population density is about 77.8 persons/sq.km in
1994. Number of household is at 46,043 in the area in the same year, and more than half of it
is estimated to farm household.

Total agricultural area of the above four (4) Amphoes is about 114,000 ha in 1992. Out of that,
areas of rubber, paddy and orchard are about 83,000 ha, 18,000 ha and 8,000 ha, respectively.
Most of paddy field in the area has been rainfed farming with low productivity and cropping
intensity. Therefore, paddy production of the area is short in regional self sufficiency. There
are also much fallow land due to water shortage.

Recently fruit tree cropping such as durian, longan and so on has been introduced in the area
where the irrigation water are available along the tributaries of the Thepha and Na Thawi rivers.
Even the farmers can supply irrigation water, the fruit tree cropping does not promise its
harvest without high initial investment comparatively long term irrigation for its growth. On
the other hand the rubber trees have been cropped in the area where there have been difficulties

to take water for irrigation. However, the farmer's intention for crop diversification such as



from rubber tree to orchard is accelerated year by year because of cropping stability and high

income,

Depending on the result of a rough dam operation study in the Thepha river basin, a reservoir
of approximately 110 MCM capacity is considered to be suitable for irrigation at about 5,000 ha
of paddy field and about 4,200 ha of orchard relatively. This estimation is done on the

following conditions:

- Precipitation: monthly, 30 years

- River discharge: monthly, 30 years

- Catchment area: 207 sq.km

- Crop: paddy and durian

- Cropping pattern: typical pattern in the area

From this rough estimation, 5,000 ha of paddy field where rice production can satisfy the
domestic consumption in the area and 4,200 ha of orchard are seemed to be irrigated by the
capacity of reservoir. In addition, since the basin has several other suitable sites for reservoirs,
possibility of irrigation for expansion of irrigated orchard might be considered.

As mentioned above, agriculture in the area might be drastically changed when the irrigation
system completes. But on the way to the modern agriculture, overcoming the obstacle,
solution for difficulty and particularly farmer's participation for the project are strongly

required.

II.  Objective of the Study

The objective of the Study is to formulate upland integrated agriculture and water resources
development in the Basin and to identify the scope of the development Project.. This Study
shall start from the basin-wide study, which covers irrigation development potential including
not only for upland but paddy field. In addition to this the institutional study is one of the most
important scheme for the farmer's participation from in the course of planning to O/M and
small-scale hydro-power generation scheme is also important for utilization of local energy.

Another objective is transfer of knowledge to Thai counterparts through the on-the-job training
and workshops during the Field Work periods and training course in Japan.



III. Scope of Works for the Study
3.1 Scope of Works
Objective and scope on the feasibility study are described as follows.

The feasibility study on upland/paddy irrigated agriculture and water resources development
including small scale hydro-power generation to identify development potential in the area. In
this study, water resources and water demand shall be assessed in consideration of installation
of dams, small scale hydro-power generation, diversions and upland/paddy irrigation systems
and also trans-basin of the river water for the optimum water utilization. Farmer's participation

concerned with the institution are emphasized as the component of the Study.
- Water resources assessment in the river basins
- Land use and cropping plan
- Optimal water use plan in the basins
- Agriculture development plan
- Paddy irrigation development plan / Plan of paddy irrigation facilities
- Upland irrigation development plan / Plan of upland irrigation facilities

- Small scale hydro-power development plan / Plan of small scale hydro-power
plant

- Construction plan and cost estimation
- Project evaluation

- Environmental impact assessment

- Farmer's participation plan

- Operation and maintenance plan

The study schedule is shown in Attachment-1.

3.2 Study Period and Experts

The whole Study period including Field Work and Home Work consisting of Work 1 and
Work 2 respectively is fifteen (15) months in two fiscal years. It consists of six (6) months of
Work 1 Study and nine (9) months of Work 2 Study.

The Study requires twelve (12) experts to complete the development plan depending on the
detailed analysis of collected data, alternative design of required facilities, cost estimation,
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economic analysis, environment assessment and so on.

The Study team consists of the following experts and the assignment schedule for each expert
is shown in Attachment-2.

Expert Man-Month

Field Home __Total
Team Leader/Planning 7.5 6.5 14.0
Irrigation/Drainage 7.5 6.5 14.0
Hydrology 7.0 2.0 9.0
Soil/Land Use 7.0 2.0 9.0
Hydro-power 7.0 2.0 9.0
Agronomy 7.0 2.5 9.5
Agro-economy 2.0 4.0 6.0
Design Engineer A 4.5 4.0 8.5
Design Engineer B 4.0 4.0 8.0
Construction Plan/Cost 2.0 4.0 6.0
Environment 2.0 2.0 4.0
O&M Planning 2.0 2.0 4.0
Total 59.5 41.5 101.0

3.3 Reporting

JICA will prepare and submit the following reports in English from time to time to the
Government of Thailand.

Inception Report:
Thirty (30) copies at the commencement of the Study.

Progress Report:
Thirty (30) copies at the commencement of the Field Work 2 of the Study.

Interim Report:
Thirty (30) copies at the end of the Field Work 2 of the Study.

Draft Final Report:
Thirty (30) copies within one (1) month after the end of the Home Work 2 of
the Study. The Government of Thailand shall provide comments, if any, on the
Draft Final Report within one (1) month after its receipt.

Final Report:
Fifty (50) copies within two (2) months after the receipt of the comments on the
Draft Final Report.



3.4 Undertaking of the Government of Thailand
The Government of Thailand shall, at its own expense, provide the JICA Study team with the
following, in cooperation with other agencies concerned, if necessary:

1) available maps, data, reports and information related on the Study,

1) counterpart personnel: one (1) chief counterpart personnel, ten (10) counterpart
personnel from RID,

1ii) necessary survey, geological tests and environmental impact assessment related
to the Study by RID suitable office space with necessary equipment in Bangkok
and Study site, and

V) four (4) vehicles with drivers.



Attachment-1

Study Schedule

Study

1st Year

2nd Year

6 7

10 | 11

12

1 2 3

Preliminary Study

Field Work 1

Home Work 1

Field Work 2

Home Work 2

Explanation of
Draft Final Report

Report

4

Inception

&

Progress

4

Interim

£

Draft Final

Notes:

Prelimiary Study:
Field Work 1:

Home Work 1:
Field Work 2:

Home Work 2:

Legend:

Preliminary study for the Project/ Submission of Inception Report

Data collection & field reconnaissance for assessment & formulation of the Project/

Submission of Progress Report

Data analysis and formulation of the Project

Submission of Interim Report/ Additional data collection/

Analysis & Feasibility study on the Project

Feasibility study and confirmation of the Project / Draft final Report

Field Work in the Site

- Home Work in Japan



Attachment-2

Assignement Schedule

Assignment of Expertise 1st Year 2nd Year Man-month
1121341567 18]9([10]11[12[ 1| 2| 3 | Field |[Home| Total
1.Team Leader/Planning ﬁ 7.5 | 6.5 | 14.0
2. Irrigation 7.5 | 6.5 | 14.0
3. Hydrology 7.0 2.0 9.0
4. Soil/lLand Use 7.0] 20| 9.0
5. Hydropower 7.0 2.0 | 9.0
6. Agronomy 7.0 2.5 | 9.5
7. Agro-Economy 20| 40| 6.0
8. Design Engineering A 4.5 | 4.0 | 8.5
9. Design Engineering B 40 | 4.0 | 8.0
10. Construction plan 2.0 4.0 | 6.0
11. Environment 20| 2.0 | 4.0
12. O & M plan 2.0 | 2.0 | 4.0
Total 59.5| 41.5]101.0

Legend:
ez Field Work in the Site
C——Home Work in Japan
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