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(i KABOMEHRTE ) 2~ AP bLRH, SOMTEEY) 2—n 1 TREHECHD,

e ABTOHEM
{(2) FET AR I087TEIH17H ., JICAEDLDORB TEE S h A NHGF LT THEBE I

e HEMMIL 1987 EORA 248 5 1988FETHISBE T T TH 2 12,

(3) HEOSMHIIHEHMEO BB KBGO, DR —-3 v 7.7 F L (B/PYE (EK
Taobl, FORCIBAHO NI 0y PREREFRELY « YT 128 F o

(FIY%4{75 S e Th b,

e JOU U MOMENSBERE
@  CORRRETOV . s FoXEE. BeREFEE AN THE %D I

WOBRKAFEL, $ALROIHICEHLMATORBEESTLHOTHL,

1) TMECKREFEEOBEAFXBL CREFF O, HFIEBEBIC L 5 2RO
Balh oo &,

9)  BLAERPYAFIC H AN LS~ o B IR o & m i B E oIl
SURA w LG KELLET L2 L,

3) I¥HE:BEHMEBONAKENEL,

4) BHEOTERMFCH R UTEEIBY AR EIERT Z L,

e M= BERUVREBIIEZBZM-1NT7
(5) B @EREBEIEC, Co7T0Y e PENEBELCBEORSUIREORER

{Eﬁ% AR 74_0



6  FERSADESHREE S PUROEB)THL,
1) EARS o
2)  HukkdesE o sEib
3y AE o &R

4 EROPEIGORE

(N FSPATRBEA 87 PEROLEBY TH D,
0 B BHEL oML b 2 A AR O KRBT RO, EFEAD
O Hek o2 B I F)
9) FHARUH TROM»AE

3y O PO Rk R KA O HE O

o {i & EH |
(8) WA REEEREOF T aryYd, FaryFY, FI, FrryTUD
4515 24Tkm> T, 0 ) b O8R4, 000hap Gl MK T, LEEEXFUREIE 2 LE

LT AT CH D,

%

o
b

9 ABRED P LHTHRBEHI NN T RBETLBT X - VEIREEY 5, FHMEK
#/H 1,400mm~3,000.mm"€‘ HH, WHEAL» S0 T, BMHE1IIAL»G4RTCTChH
b, EEHREE28T, AEHFRRAOREE4R030C. BREGIZANBCTHE, A
FENRE AR E A 10H D86%. RIKBIADTI%THH, LW - T, Zoiidid —m

KEEDL LB L ABTHLEE LS,



o M B

(10) FAEMEOBERIALREROF I, RO AR s b,

Geblogy _ Erosion

a) Decomposed granite Very severe a
{very coase sand)

b} Old basement Severe
(loam, clay)
¢) Terrace deposites Moderate to severe

(sand, gravel, clay}

s T i§£
(11) HHOFEL TREASEOH60%E HEH LTI T 4 S, TS v 75170
(11%), T 7 4 SV (15%DIETH D,
G F AL INOPLET IR, TFL R, YARLFRENBLRE, T YA

i, P75 2A0HERAFE I B, RKiEEHITHOATWAE,

e A O

(12) 1985 O4EROADNBRDERBN THL,

Chachoengsao 525,717 Persons
Chonburi 808,396
Rayong 418,814
Chanthaburi 390,348

Total 2,141,275




2. ABON— w977 (BIIP)

s BPOHBMN

(13) S OBPREMALOBBEREDLET HEM HRNESHBIMARET H2D0T

&%O%Hﬁé%%u\%%&w%mmiﬁﬁ%ﬁﬁfé:&t\%E&wkﬁwé%

ko m L rts s koot bobo tBEsR D,

s Mt 5y

(14) = o CIEHERE, FEME, STOREN3D DRHEEFRT Do A MIR(Study

area) & WA . EHMNE %47 SEF. F 3 M (Project area) & (2 EIE % 1T 3 Bk E

WEAERE, AR, HR S A ba ko R,

e Ak E oL orERT 5L,

zhFEho@mEdintbshcdhs,

st @ (Planning area) & iR & TET £

(Km2}
Province Study Area Project Area  Planning Area
Chachoengsao 5,351 5,351 2,200
Chonburi 4,363 4,363 3,041
Rayong 3,552 3,552 2,634
Chanthaburi 6,338 1,984 965
Total 19,604 15,247 8,840

e IHERER

(15 B/POETRUFsI 0y MIEEEOD,

BREOBREFELROBEEBCE S,

HEBEOTFHRAEREFHL L, TR

No. Classification Soil Loss
{ton/halyear)
i Top Urgent more than 50
2 Urgent 50 — 30
3 Necessary 30— 20
4 Normal 20— S
5 Not necessary less than 5




o i #H K
(16) HEEARE L NP REECTIREFER(USLE) &k - 72,
A=R - K-1s-C-P
Z 240 A 1 Total Soil Loess Volume (Lon/hafyear)
Rainfall Factor
K : Soil Erodibilitry Factor
Ls : Slope and Slope Length Faclor

C : Crop Management Factor

P : Soil Conservation Measures

%

o (BRIEIE
(17) USLEIC k> T4R o 27 7 2G| T IEEERLFABEL -0 KERTH B, 884,000hatd

IS ) B, 81% M 5 716,200hat HREEEHE CH 2,

(km?)
Classification Chachoengsao Chonburi  Rayong Chanthaburi  Total
ton/halyr.

1. Top Urgent (50 <} 388 1,245 923 331 2,887

2. Urgent (50 - 30) 553 521 170 268 1,512

3. Necessary (30 —~ 20) 523 439 864 328 2,154

4. Normal {20 - 5) 351 23 223 12 609
1-4

Total {Erodible Area) 1,815 2,228 2,180 939 7.162

5. Not Necessary(5 > ) 385 813 454 26 1,678
1-5

Total (Planning Area) 2,200 3,041 2,634 965 8,840




e LHREHR

(18)

I

By re:, ARWOFE, APV,

FEAEOAOO L EERERELA T

Gy b CRERA B LOL LT, BO32ONHBEENLLOTHY . RBROIHE

mmmmﬂﬁﬂﬁf%&ochﬁmﬁMEwtfd,769:&%%&@%%&&0%

R EhUNRESNLLLDTH L,

s BENHKRICL S LEREMH

(10} S 2EY i R4 Y4 (biological measures)& bEH R B M, J I TRRIFEL S

&

5 EEC I ORI B, KOFSHEBETAT LT b,

1. Mulching
Cropping method

Cultivation method

Canopy improvement
Soil management

2)

N
2)
3)

1)
2)

Live muliching
Non-live mulching

Contour ploughing
Contour ridging
Contour strip cultivation

Tillage
Soil property improvement

e ETAREAKICL B HIBREMR

(20

e, =&

hARBHERS Moy PHERO

CUER., RS YOESREGR0NIIBTEFOSREEED LK I AL

KOFERROLBY THD,

1
2)
3
4)
5
6)
)

8)

EHE IS YT

Soil management system (sub-soiling)

Terracing systewn

Drainage system

Farm road system

Farm pond or reserveir
Check dam (sediment pond)
Slope protection

Others

HRlehb, SR OERL R
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T i



e MANWEEERC &2 HBEReHE
(21) B TRAEMBEIEA TR WS, FESLREHIIBWC IR E A EOMI K
OB ->TwD, 4, BEMIBTH L 220, DHIERRIC L 5 2A WA

BHERLI LI A,

(22)  884,000ha® F W ME @ 5 b BISAfE & b5 212MOM e 7K L ASHE 1Sk huid A

A DI o] GE 11 44 53,000ha(iy 6%) & HiEE B b,

Passihility of

Irrigable Area Required
Province Area Plan Rate Acreage Water Resources

(km2) (%) (km?2) (1000 m3)

Chachoengsao 2,200 11 6 132 52,800
Chonburi 3,041 1§ 6 182 72,800
Rayong 2,634 1 6 158 63,200
Chanthabur 965 ¥ 6 58 23,200
Total 8,840 530 212,000

s FEHR

(23) AEFEROL-DUEEHZOLOOMBEE LRI, IEFFEOBRBSIETCH
L, HpEHE., BREHA, B, BETHAGEA LV TII AT I F v —OBRENFELLR
Hy SLITBRMBOTELHBOMIELERCHL, ChEFFC, BHLTE, 2R

HE, BEEEoOBH T EELTBIEODERELTCE Y &I,

e SAESiE
(24)  884,000ha? TIEREFHEO LD ERBB L L THERF ToObw EFIE. FH30EHM
REL L, BUK» £EHE(19911995) T . B, FBRFE OB EE 210,000hatity

LT AL L L, By EEE SR EEENI5000haT 2 EMELETE L /o,

¢ BPOEEH

(25) 884,000ha? R ELHOLHOFERBLDTOLBNT08510 51~V Thb,



Total Project Cost

Province Area Plan Unit Project Cost
(km?) (Baht/rai) (106 Baht)
Chachoengsao 2,200 11 12,825 17,633
Chonburi 3,041 Il “ 24,373
Rayong 2,634 11 " 21,111
Chanthaburi 965 1i “ 7,734
Total 8,840 70,851
o HEEAI
(26)  FEAV O, BIOEENRBISRERRDIZAO LB Th D,
{%)
Province '
ltems s CN RY T Overall
1. EIRR 89 123 9.8 119 10.8
2. BIC Ratio
a} discount rate 8 1.09 1.4z 1.19 1.34 1.27
b} discount rate 10 0.90 1.20 0.98 1.15 107
¢) discount rate 12 0.74 1.02 0.82 0.99 0.90

o SESERHA

(27)

CORALBHARESFELER T ALOL, DLDOBE I BEL R0 LB 0BT 5

LIARET S,

1) TIC (Technwolegy Introducing Center)® DLDARUIHR T A, THiZBHELIIH

TAHEA, BHAONFORNRCERYINERET L D

Lo

L BE. ERoXE.

EREANE D, B A LN L HELESL TV A LWCCD BRI & & 5,

2)  LWCC (Land and Water Conservation Center)® F 3 » 7)) BAZ 334 2 ~ it

BREBUIBTAESHEOEE.

PRI 5,

3)  LWCS (Land and Water Conservation Statiom)%* €8 8811 H%E v 4, “hiilg

SPROTHER, BROREEARUERRLOER S4BT 2,



30188y IR T ¢« YEYF 1 X ET 1 (FS)

e /A0y MBEOEE
(28) 1674 oy MR G, L R KESELERE L, DREARK &

BELCB/PORFEMK L 2L KRB RO RES R, MK OHFd b X

F50~250haTdH 5,
Chachoengsao 4 sites Rayong 5 siles
Chonburi b siles Chanthaburi 2 sites
e BARAGE

(29) MREAEZEVS POEHLRAROBBENYFET LA LEL, RKO3Y 4T L L

A
Class Grade S0il Loss Unit Cost
Prevention

(%) (Baht/rai)

Plan 1 High grade 90 16,800

Plan il Medium grade a5 12,800

Plan Il Common grade 80 7,500

e ¥ X E

(30) BHEOFEHBIUVFERMFEREOEBYTH D,



Project Cost  EIRR

pii’lr;vi:rc;agg. Area Soil Loss Volume  Class
(ha) (ton/halyr.) {000 Baht) {%)
Chachoengsao
CS - NO3 186.9 63.8 Top urgent 7,473 8.5
NO.4 79.0 16.8 Necessary 8,097 8.3
NQ.5 92.0 347 Urgent 4,184 8.1
NO.8 1155 347 “ 6,318 8.2
Chonburi '
CN - NO? 94 .4 a41.1 Urgent 12,741 83
NO.2 116.8 753 Top urgent 9,075 186
NO.4 94 1 86.9 i 5,311 9.4
NO.8 130.6 33.2 Urgent 16,104 9.3
NO.9 127.2 347 " 11,415 8.6
Rayong
RY - NO.1 173.7 83.2 Top urgent 8,638 9.8
NQ.2 219.5 62.8 " 23,108 11.6
NG.3 96.7 167.6 N 9,638 8.5
NO.5 155.8 68.6 " 12,953 85
NO.7 89.9 64.0 " 7,392 8.1
Chanthaburi :
CT - NO.2Z 143.1 i42.6 Top urgent 11,789 10.8
NO.3 146.8 99.2 “ 14,456 9.3
Total 2,062.0 169,692 10.1
e FHEITM

(31} ko4& TFa b L CEESATE LgE, RIRRIEKIZA THRIZ85~11.6%T

i)’jf:o

CS - NO.3 8.5% Pilan

CN — NO.B 9.3% Plan 1

RY —~ NO.2 11.6% Plan !

CT - NO.2 10.8% Plan 1l
Overall 10.4%

ChbENER, 216X OBIRROEHF101%CHhi 2 L6 d . ~O4dBRE A {EE

HMEE L THEYTHALEXEFULEFTLLY, COFWIIBVT, 2

P DEMH S E SRS RETH S,

G414 Uy



(32) LMIREMBEIT LA ooLBEO EROLE BT L, LEE T L AIRE L &
EIRE S A &R 12,0000 - Y/ha(=1,92023— 217 ) ERTEL 6 s, BIWIYERE
Bl AT 1,885% — W ha(=300 23— /T AN E R D, SOYBREIT TR
Rz F 4 & L“Ciju;ﬁéiéﬂ& Lo TEah <, HLFTOEFEMNLRNCHL, LANFT

LRBREFECHT 5 BROGHEET (cost recovery) I HE MoK R E50%TH L,

4. & B

4-1 & 3F

By 14R B2 LBREARFOBKEGNOTHSBEEHRCI DR CH L, FHmH
[£884,000hat BT 3 FIEM T EGEMMICTA M ERBEL A, o 2EPERES

(NPK)DELXBFTWN-YL2EO L 0 AV DERICIBE T 5 L ERP420608 - &2 b,
FOMAFHL L ol ErvBEHBRt Y R Vb 0N H 5, TEY 4 EEBHR CTHE
FEFDOMBETH S1EH D Th . FFEEE (Newly Industrializing Economics)& L TR
ROER#2HFTvDH, ELIIIFORF Vv Mh SR CRHRIICHIITTOKRS 2 EFENRED
WHFEEhTwE, ~HBOREBEFFELEMESy FEEINBT~19DNCA GRS L ) CE L@
BErH#ROEDPRE, Y MBS bt EREFORVEETHE,
CHHOHEE S LIy A BUFIE, DLDOMES 2 L L AR Uk B REReo PHEMBE L
TOMEMNTF & & DB L il 6 d vy, DLINGI963E 1257 S L, 19847 1 H Soil
and Water DivisionA P SR HIER e FoPER e L THEf i & nrl, FIZ19864F
Seil and Water Conservation DivisionlZ R, HEOEBEB L L COMBRIT b ERT
VE, LPALEALBEIRE B TR ZOBRETASLER ST DRy,
FREECHBEORZTCRETS EBbDILL, 4. FABMkObh b 3, L WK
e @) & v Land Development ActM OF Z AUl BI 4 2 HHE ) il . Land and Water Conservation

Cenler® Y, HEEBOLOOEENEEOEL TH S
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HCARREIR . S 5B L e BREEET 50 bR, ¥ AEABLKE CRIRECBRLE
WHHChdbELL, 2L THMEL CRESN TS TR Y 27 FADLDRLIZER A
CEME RS D EE WY B,

9d&%ﬁﬁﬁbmm%¢@gimﬁﬁ$¥Emﬁwa6ﬁ‘g@%ﬁdcmﬁkﬁgﬁ
AR LTS b Ay, LALS 0RRIERTHY E AREEET 20T, B
% XlE L REDHALRET .
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Table 5.2-1 Present and Plan of Land Use

Table 5.3.3-1 Erodible Area in 4 Provinces

Table 5.6.1-1 Diagram of Damages Caused by Soil Erosion

Table 6.2.3-1 General Present Conditions of Pilot Areas (1/4~4/4}

Table 6.3..1-1 Predicting Soil Loss of Pilot Areas

Table 6.3.2-1. Alternatives of Soil Conservation Plan

Table 6.3.2-2 Classification of Pilot Areas

Table 6.3.3-1 Major Mechanical Measures Applied to Pilot Areas

Table 6.3.3-2 Gross Cultivable Area of Pilot Areas

Tabte 6.3.3-3 Soil Conservation Effects

Table 6.3.3-4° Irrigable Area of 16 Pilot Areas

Table 6.4.2-1 Project Cost for 16 Pilot Areas

Table 6.5.2-1 _List of Construction Equipment for Pilot Project (2 C{ews)

Table 6.6.1-1 Suhmary of Economic Analysis for the Representative Pilot Areas
Table 6.6.1-2 Ssummary of Farm Budget Analysis for the Representative Pilot Areas
Table 6.6..1—3 - Summary of Cost Recovery Analysis for the Representative Pilot Areas
Table 6.6.2-1 Summary of Economic Analysis for the 16 Pilot Areas



Figure 2.5-1

Figure 5.7.1-1
Figure 5.7.3-1
Figure 5.7.4-1
Figure 6.3.2-1
Figure 6.5.1-1

Boy X b

BRI IRt EOZB a2 7 M E
DLD Organization Chart

Organization Chart of DLD Existing and Recommended

'Proiect Management and Monitoring System

Farm Road, Drainage and Terrace Arrangement

Construction Schedule for 16 Pilot Site (Tentative)
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AC
ADB
ALRO
ARDO
BMA
DA

DH
DLD
DMR
DOAE
DTEC
EGAT
FAO
JICA
LWCB
MD
Ml
MOAC
MOl
MPH
MWWA
NESDB
PMO
PWD
RFD
RID

mEsE R U

Agricultural Cooperative

Asian Development Bank

Agricultural Land Reform Office, MOAC

Accelerated Rural Development Office, MOI
Bangkok Metropolitan Administration, MO
Department of Agriculture, MOAC

Department of Health, MPH

Department of Land Development, MOAC
Department of Minera'i Resources, Ml

Department of Agricultural Extension, MOAC
Depariment of Technical and EconomicCooperation
Electricity Generating Authority of Thailand

Food and Agriculture Organization of the United Nation
Japan International Cooperation Agency

Land and Water Conservation Board

Meteorology Department

Ministry of industry

Ministry of Agriculture and Cooperative

Ministry of Intertor

Ministry of Public Health

Metropolitan Water Works Authority

National Economic and Social Development Board, PMO
Prime Minister's Office

Public Welfare Department, MO

Royal Forestry Department, MOAC

Royal Irrigation Department, MOAC
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CN

RY

T
B/P
FIS
GDP
GRP
GPP
HYV
LV
EIRR
NPV
B/C
GPV
F.C
L.C
C.LLF
F.O.B
O&M
H.W.S
N.W. S
L.W.S

Chachoengsao

Chonburi

Rayong

Chanthaburi

Basic Plan

Feasibility Study

Gross Domestic Product
Gross Regional Product
Gross Provincial Product
High Yield Varieties

Local Varieties

Economic internal Rate of Return
Net Present Value / Net Production Value
Benefit Cost Ratio

Gross Production Value
Foreign Currency

Local Currency

Cost, Insurance and Freight
Free on Board

Operation and Maintenance
High Water Surface

Normal Water Surface

Low Water Surface



Glossary

Park
Changwat
Muang
Amphoe
Tambon
Muban
Mae Nam
Nam

Lam

Kwae

Huai

Region

Province

Capital of Province
District

Sub-district

Viltage

Large river

A medium-size river
A small river

A tributary of ariver

Arivulet
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Rai
Baht

cu.m
MCM
cu. m/s
km

sq. km
g

kg

ton

ha

El

MSL
°C
mmho/cm

HP
ppm

Unit of land measurement
Unit of Thai Currency
Millimeter

Centimeter

Meter

Cubicmeter

Million Cubic Meter

Cubic meter per second
Kilometer

Square kilometer

Gram

Kilogram

Metric ton

Hectare

Elevation above mean sea level
Mean Sea Level

Degree Centigrade
Millimho per centimeter
Horsepower

Parts per million

Units of Measurement

Rai

Hectare

1

¥

0.16 hectares = 1,600 sq.m
6.25 rais = 10,000 sg.m

Currency Equivalents (Average of March. 1988)

Us Dallar

US$ 1.00 = B25.52 = ¥ 128.92



The Sixth Plan or the
Sixth NESD Plan

Survey area

ot Study area

Project area

Planning area

I

{h
peilif]

The Sixth National Economic and Social Development
Plan (1987~ 1991) published by NESDB-

19,604 km? (12,252,500 rais) covering the whole area
of 4 provinces (Chachoengsao, Chonburi, Rayong and

Chanthaburi)

15,248 km? (9,530,000 rais) covering 3 whole
provinces (Chachoengasao, Chonburi and Rayong)
and a part of Chanthaburi province (approximately
one third of the western side of the province)

The net area of 8,840 km? (5,525,000 rais) out of the
Project area excluding paddy and forest land,
residential and industrial area, etc.
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Main Report

Basic Plan for Integrated Rural Development in the 4 Provinces of the
East

Feasibility Study of 18 Pilot Areas for Agriculiural Land Conservation
Appendix for B/P

Background of the Project

Eastern Region

Project Area

Appendix for FiS

 Alternative Study

Data and Appendices
Guideline for Planning, Design and Construction

Drawings
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JICA STUDY TEAM

1. Dr. Yoshizo MOCHIZUKI . Team Leader.

2. Mr. Makoto YOKOZAWA Sub-Leader/Soil Conservation
3. Mr. Yoshiteru TSUNODA . Irvigation & Drainage

4, Mr. Akira IWAMO’I‘O Meteorolbgy & Hydrology

5. Mr. Yoshiyuki MORIMOTO Topography & (eoclogy

6.  Mr. Junichiro KAWAKAM!I Cultivation & Farming

7. Dr. Kazuo ABE Soil & Land Use

8. Mr. Junichiro NAKAJIMA Rural Development

8. Mr Keizo YAMADA Agro-liconomy & Organization
10.  Mr. Yoshiro HAYASHI Survey

11.  Mr. Yuichi MATSUMOTO Cost Estimation & Implementation
12.  Mr. Atsushi CHITOSE Project Evaluation
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1.  Mr. Sanarn Rimwanich Director-General

2.  Mr. Boonyarak Suebsiri Deputy Director-General
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