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序 文

太陽コンサルタンツ株式会社は､社団法人海外農業開発コンサルタンツ協会の補助金を

受け､平成2年3月1 1日から平成2年3月21日までの1 1日間にわたって､タイ国の

環境保全に関する農業開発の基礎調査を行いました｡

タイ国においては､最近､各種開発による環境破壊が進み､農地の疲弊.､森林の減少､

河川･海岸の環境破壊問誌が起き､これらの対策が緊急の課題となっておりますo

タイ国東方のトラット県の内陸部では材木の伐採及びルビーの採掘が行わjlており､そ

の跡地の放棄による土地の荒廃とルビー採掘現場から流出する多量の土砂が周辺の環境に

大きな影響を与えております｡特に続出する土砂は海にまで達し､河口に堆穣し､マング

ローブが枯死したり､魚介類が採れなくなるなど生態環境に被害が起きております｡

このような状況下で農業･組合省の土地開拓局(DLD)とトラット県庁は､これらの

地域に対して自然破壊の拡大防止と､農業開発を図ろうとしている｡このため､この地域

を計画対象地としてマスタープランを実施し､その中で優先度の高い地区及び内容につい

てパイロットファームの F/Sを実施しようとしており､その計画を日本政府による技術及

び経済援助により実現したいとの意向を持っております｡

本調査の実施に当たり､農業･組合省土地開拓局(DL D)の山本専門家及び.I ICA

タイ事務所の山下氏に多大の支援を賜わりました事をここに深く謝意を表すとともに､今

後､この計画が日本政僻の技術協力､経済協力により推進されることを期待致します｡

平成2年3月

太陽コンサルタンツ株式会社
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1.事業の経緯､背景

タイ国政帝は､第6次国家経済社会開発計画(1987-1991)の中で天然資源･環境

開発及び農村開発を主要な政策目標とし､この政策に法って各地域で数多くの開発プ

ロジェクトを実施している｡

このような政府の努力の結果､農村地域の多くの問題を解決してきたが､農村の貧

困､環境破壊問題など解決されなければならない問題点が未だに残っている｡

トラット県は､タイ国の中でも降雨に恵まれた地域で､材木業､漁業の他に各種果

樹及びゴムなどの工芸作物が栽培されている比較的農業の盛んな地域であるo

しかし､県の内陸部に入ると材木の伐採と宝石(ルビー:特にSiat恐Ruby と呼ばれ

る)の採掘が行われており､その跡地の不法放棄と採掘現場から流出する多量の土砂

が周辺の環境に大きな影響を与えている｡特に涜出する土砂は海にまで達して､河口

周辺に堆棟し､マングローブが枯死したり､その影響で魚介類が採れなくなるなど大

きな影響が出てきている｡

このような状況を改善するため､ルビー採掘跡地を含めた地域について農業開発を

行い､地域住民の定着と所得を向上しつつ材木の不法伐採の防止､採算性の低いルビ

ー採掘から農業-の転換等を図り､その結果として環境の保全を行おうとするもので

ある｡
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2.計画地区の概要

2.1自然状況

(1) 位置

プロジェクト地区はタイ国の東部､トラット県に位置する海岸部から内陸部に

位置し､内陸部はカンボジア国境に接する｡

(2) 地形

プロジュク 卜地区は標高O mから 200mの間にあり､凡そ以下に分けられる｡

① 低地部

標高30m-以下の地域で稲作に適するo

面積は約 8,793ライ(約1,435 ha)

② 宝石採瀕跡地

ルビー採掘跡地で､掘られたまま放置された凹地あるいは裸地として残され

ている地域｡

面積は約25,270ライ(約4,043 ha)

③ 中位部(凄傾斜地)

地区の地形勾配は 3-16%を示し,最大の面積を有する地域である｡農業と

しては各種果樹とゴムなどの工芸作物が適する｡

面横は約61,756ライ く約9,880 ha)

④ 丘陵地域

地区の地形勾配は16-35%を示し､土壌保全などの処置を行うことにより農

業が可能となる地域｡

面積は約1,174ライ(約188ha)

⑤ 山岳地域

地形勾配は35%以上を示す急峻な地域で､森林として残す開発不可地域｡

面積は約 6,485ライ(約1,038 ha)
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(3) 気候

この地域は海に面しているため､大きく次の2つの季節があるo

･南西モンスーン季節:雨が多い､ 6月から9月の問｡

･北東モンス-ン季節:比較的雨が少ない､ 12月から3月の間｡

① 降雨

トラット県はタイ国の中でも雨の多い地域である｡

トラット県の降雨量(30年間平均) 単位:nm

月 123456789101112年間

雨量 37.136.491.9163.9324.4535.8611568.2585.5327.891.614.33,387

･② 気温

年平均気温は27.3oC､最低は1月の26.0℃､最高は4月の28.3cCであるo

(参 蒸発

年間約500mm (1951 -1965の15年間平均)

④ 湿度

相対湿度約80% (1937-1965の29年間平均)
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2.2 社会状況

地区内にほ約 7,000家族が在るが､その内約65%がルビー採掘に係わっており､

残りの35%が農業を営んでいるo

しかし､近年はルビー採掘の採算性が低くなっており､所得も農業所得より低い

状況である｡トラット県の平均農業収入は約19,000 )ll.)/年であるが､この地域の

収入平均は約10,000バーツ/年で約半分である｡

辛 1990年3月時点での外貨交換レート

1.00US‡=153. 30¥ 1.00USS=25. llBT 1. 00BT=6. 105¥

2.3 農 業

トラット県は､降雨に恵まれた地域で各種果樹及びゴムなどの工芸作物が栽培さ

れている農業の盛んな地域である｡

しかし､計画地区内には一部にゴム､果樹､キャッサバ､陸稲などが栽培されて

いるが､農業の一貫した計画が無いため農業の遅れた地域となっているo

計画地の農業開発を行う事によって､採掘跡地の有効利用と農業への雇用促進が

緊急錬題となっている｡

-
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3.計画概要

3.1目 的

この計画の目的は､主に以下の2つとなる｡

(1)土地と水資療のための環境保全

･農業未利用地の農業開発(材木伐採跡地も含む)

･ルビー採掘跡他の農業利用

･かんがい施設を整備することにより､ルビー採掘現場から涜出する土砂の流出

防止

･森林の復活

･漁業の復活

(2)農業総合開発による生活の向上と雇用の拡大

･換金作物の導入､農村工業の導入を行い農業収入の増大を図る｡

･農村インフラの整備､改善により雇用機会を拡大する｡

3.2 計画コンポーネント

上記の目的を達成するための､計画コンポ-ネン卜は以下の通りであるo

(1】農地造成

農業の未利用地を農地として造成する他､ルビー採掘跡地を農地として利用する

為に造成を行う｡

(2)水利施設の建設

かんがい用の小規模ダムを建設する事によって､ルビー採掘地から出る土砂を溜

める効果も持たせる｡これにより､河口のマングローブを保護する｡

【3)植 林

地区の丘陵部あるいは山岳部に果樹､工芸樹木､一般樹木を植林しする｡これは

裸地を緑化するとともに森林を増やす｡

(4)農村工業､畜産

農産物の加工､処理及び畜産物の加工､処理を行う事によって付加価値の高いも

のを生産し､所得の向上､覆用の拡大及び地域の活性化を図るo
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(5)インフラストラクチャーの整備

道路､学校､病院及び共用施設を建設･整備することによって生活の環境改善を

′■■■■‾
▼

イ丁つ｡

(6)環境保全センターの建設

環境保全センターを建設し､東部タイ全体の環境保全の為の調査･研究･計画作

りなどを行う｡

(7】観光開発

タラット県は海､島､山､宝石などがあり､観光地として有望な地域でもあるの

で､観光開発も併せて行う｡

3.3計画に必要な調査の内容

この地域の環境保全と農業総合開発の為の調査は次の2つの Phaseに分けて実施

される｡

PhaseI :タラット県全域の雨期調査

PbaseⅡ :計画地区の乾期調査

(1) PhaseI調査(予備調査)

① 資料の収集､解析

a.自然状況

b.社会径済状況

c.農業

d.かんがい排水

(9 現地調査

a.現地概査

b.地形､地質､土壌の調査･分析

c.計画地区のかんがい諸元

d.農業経営
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(卦 資料の解析

a.水文･気象

b.地質､土壌

c.その他

④ プレマスタープランの作成

a..かんがいシステム

b.土地利用計画

c.農村工業計画

d.インフラ計画

e.観光開発計画

(2) PhaseⅡ調査(マスタープランの作成)

① 補足資料の収集､解析

(勤 現地調査

a.地形測量

b.かんがい排水

c.農業

d.農村工業

e.農業経済

③ 資料の解析

④ マスタープラン計画

a.土地利用計画

b.かんがいシステムの計画

c.作付計画

d.マーケッティ ング計画

e.インフラ､観光開発計画

⑤ 事業実施計画

⑥ 事業便益と事業費

(7)事業評価

(8)その他

-
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4.総合所見

本計画は､国家経済社会開発計画においても主要な政策殊題である資源･環境開発

及び農村開発という面から計画されたプロジェクトであり､タイ国において高い優先

度が与えられている｡

また､この計画が実施されると農業は安定し､地域住民の雇用が増大するため,こ

れらの地域に与える経済的効果及び社会的効果ほ計り知れない程大きいと思われる｡

土地開拓局(D LD)及びトラット県は､この地域の計画を早期に実施したいと考

えており､高い優先度を持って日本政府の協力を期待しております｡

環境問題は､世界的にも高い優先度が与えられている今日､特に東部タイは森林保

護､土壌保全など脚光を浴びておりますo このような中で本計画は､誠にタイム))-

な案件であると考えられます｡

今後､この計画が日本政府の技術協力､資金協力により実施されることを期待致し

ます｡

-
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5.添付資料

(1)調査日程

程

日数 年月日､曜日 出発地 到着地 宿泊地 行動内容､その他

1 H.2.3.ll 日 成田

BKK

Bangkok

KA

成田

BKK 移動日

2 3.12 月 BEE DLD本部打合せ

3

4

3.13

3.14

火

水

PATAYA

NTABURI

移動(BEKtoCHONBURl)

DLDRegior12打合せ

現地調査(TRAT)

5y 3.15 木 PATAYA 現地調査(TRAY)

6

7

3.16

3.17

金

土

BKK

BKK

DLDRegion2打合せ

移動(CuONBURItoBKK)

報告書作成､資料収集

8 3.18 日 BKK 報告書作成

9 3.19 月 BKK DLD本部打合せ

10 3.20 火 BKR JICA事務所報告

ll 3.21 水 移動日
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(2)調査団員

①総 括:椎名 乾治

昭和3年1月2 2日生(6 2才)

太陽コンサルタンツ株式会社 代表取締役社長

(診農業経済:安部 望五

昭和2 0年6月1 2日生(4 4才)

太陽コンサルタンツ株式会社 海外事業本部 開発部部長

③濯概排水:住友 俊夫

昭和2 5年2月7日生(4 0才)

太陽コンサルタンツ株式会社 海外事業本部 企画営業部部長

(3)関係機関面会者

G)D L D本部 Mr.BOONYARUK St)EBSIRI

Mr. PRAIWAN RESAN

Mr. MANU OMAKUPT

DeptJty Director General

Director of Planning Division

t)irector of Land Use Pla且ning

Division

Miss.PHACHONGCHIT BOONYARACrl Policy and Program Analyst

Mrs. KULWAI)EE INNUPAT

Mrs. WARAPORN BOONSOR村

山本 明

②DLD Region 2 Mr.PADEGE KANCHANÅKOOL

Dr. PORNCHAI SUTHATORN

Mr. I)DON PULSAWATtl

Mr.SU TAT SITTISOM甘ONG

Mr. SANAN POUNGPAY

徳岡 昭治

③トラッ卜県長 Mr.PRAPATPONG BARMPENSILP

(参JICA 事務所 山下

6)ADCA賛助会員 原 信義
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Policy and Program Analyst

Foreign Relations Officer

コロンボプラン専門家

Director of DLD Region 2

Chief of Technical Section 1,

Chief of Technical Section 2,

Chief of DLD Kantabtlr_i Station

Chief of DLD (Trat Station)

青年海外協力隊

t)upqty Governor

JICAタイ事務所

丸紅㈱タイ事務所



(4) TO R F i e 1 d R e p o r t

次ペ-ジ以降に記す.
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T出E KINGDOM OF T口AILAND

MINISTRY OF AGRICULTURE AND COOPERATI†ES

TERMS OF REFERENCE

FOR

THE MASTER PLAN OF

ENVIRONMENTAL CONSERVATION

AND INTEGRATED AGRICULTURAL DEVELOPMENT

FOR でAMBOL NONG BORN

IN

TRAT PROVINCE

APRIL 1990

DEPARTMENT OF LAND DEVELOPMENT



A GRICUL TURAL DEVELOPMENT CONSUL TANTS ASSOCIA TION, (ADCA )

AddressI 5134-4. SHINBASHI,

MINA T'0･^'U, TOK YO, JAPAN

Mr. Sitilarp VASUVAT

Director･ General

Department･ of Land Develop7nent

Ministry of- Agricultur'e and Cooperatives

Bankhen, Barlgkok lO900 Thailand

Tel: (P3J 438-2590

Cobte
J4ddress/

ADCA DAIMON TOKYO

Date: 16 Apri1 1990

Re: Submission of T.0.R.(Terms of-‾Referer】ce)

for the Master Plan of. Environment.al

conservat･ion and Irltegrated Agricultural

D占velopment for TamboI Nong Borロin Trat ProvlnCe･

Dear Sir,

ve are pleased to submit herewit･h to you Five (5) copies of the

T.0.A. mentiorled above for your consideration･

This T.0.A. is made upon the survey of our ADCA Project Finding

Team based orl aSSistances and discussions rendered to our t.Cam by DLD

(Bangkok Head Office ar)d Region 2) as well as Trat Provincial 0ffice･

we hope t･hat this T･0･R･ will be useful to your Department in

future concerned planrlning･Thar)king you and your dynamic st･aff･

Yours faithfully,

Bogo ABE

Toshio SUMITOMO

ADCA Project Findir16 Tean
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MAP EXPLANATION

工TEMS EXPLANATION
AREAS

RA工/ %

1

2

3

4

5

LowP1.ainswherethereisfloodinrainyseason,witha

8,793

25.270

61,746

こ1;174

6,455

8.453

24.291

59.354

1.129

6.234

slopingdegreeofbetweenO-2i

巳andaftertheexploitationdfgem

Landoflowcurvinglevelandsteepcurvingleve1.with

81oplngdegreeof3-16%

HillyGround;withasloplngdegreeof16-35i

MountainousreglOnWithslopingdegreeofmorethan35i

WaterSourcesandHabitation 562 0.539

Total 104.000 100.00



s工TE-P工CTURES

.
Access-Road

t.o the Project･-site

｢亡ヽi

≡;∴窺-≧議墓誌一芸套
:i<--∴

-こ.讃郡_TLJy'､

ヽ‾〈--}･/

■をpさ一･訟.

転三諾_;-,2i,i-恵還■.㌻三;:;.J'-T昌
,L､r.._ヤ･.一i.I-_-.･--･･ヰ■でJ･一･イ

‾｢--ll

A:

i

%i-

2. Project 5ite:

Abarldoned larld after

mirling exploitatiorl

3. Pr.eject-Site:

Mirlir)g exploiLation

in operation and

waBhing procedure



一也一

A

<. -LI

L-I.Jl<t

三ごキ

;Jl
ニ..r

l

J

｢

i

..uトr_㌔-- ----

･h▼:J

L‾-J'

I
Ah

▲ニー･L乞

i'

l

岬1＼

hqr.

4. Deva5ヒated situatioEI

of mangr●oves at coa8t-

ral areas

5. Grave 8ituatiorl Of

sedimentatior) at the

out,let of Tr･at River

6.凹eeting bett]eerl

Deputy-Govertr)or of

Trat ProvirlOe ar)d

DLD Region 2 officials

for proceeding the Pr'o-

ject



fJi
)

一;r一 轟 l一､

lT-
･p*J J･･

7 ●卓丁-.I:_:;

∫

_
/-_

■

t～.I;7､:i

}JF＋'it-l･ I 1_ ,
I

･.･lJ

A panorlamic view at the Project-Site

?



TABLE OF CONTENTS

LOCATION-MAPS

SITE-PICTURES

Ⅰ . PROJECT
PBACKGROUND

1. 1 General

l ･ 2 Project･-Outlines

l ･ 3 Pr'oject-Area

Ⅱ. PROJECT-FORMULATION

2. 1 Project-Objectives

2･ 2 Project-Components

2･ 3 Proeeedirlg-Procedure

Ⅲ. SCOPE OF STUDY

3. 1 0utlines of the study

3･ 2 Propo8ed 甘Ork 8Chedule

PAGE

l

16

16

17

18

20

20

22

APPENDICES

( 1 ) Field Survey Report from ADCA Project Finding Team･

( 2 ) Technical Cooperation for Agricultural Development by

the Japanese Govemnent･

( 3 ) Project-Data



Ⅰ. PROJECT-BACK6ROUNt3

1. 1 6eneral

As a result of various exploitation8 0f natural re80urCe5 for

ecor)omic reasons, the Kingdom of Thailand has beerl lar'gely affected‾

by deforestration, devastation of land8 and water resources, and

subsequerltly, ecological changes in correspondirlg regions, Causing a

present situation of grave damages to erlVironmental conditions in

various parts of the country･

Trat Province, 8ittlated in the East bordering Cambodia, has

been so far suffered from a situation of economic depre88ion･

Major economic activities, therefore, have been observed irl the

primary 8eCtOr Such as lumbing, fishery, agriculture and,

particularly, mining exploitation･

Since the early 8ixties, the reglOn i8 甘e11 known of its minirlg

exploitation, especially
” Siam Ruby

M
,

resulted in innumerable

mining locations here and there in this r'enote area, causing a

serious devastat,ion of' lands after digging for thi3 purPOSe･

Consequently, damage8 tO 甘ater reSOurCe8 due to sedimentation come

from this operation, have been considered as a cause to mangrove

destructiorl arld marine devastation in these coastal areas.

This‾ hazardous situation is considered increasingly irl a high

pace in the East, from Pattaya, through Rayong to Trat, enquiring

urgently proper measures for preventing further- damages to this

part of the country.

The task of environmental conservatiorl, therefore, i8 r)OW

consider･ed as an ur･ge-rlt matter tO be carried out at the utmost

priority in order to reform gr･een valleys, forests, mangroves and

clean 甘ater not Only for purposes of development in agricultural and

marine but also to maintain healthy envir･onmental conditiorlS for

the life of a nation.

On the basis of this concept, Tr'at ProvirlCe With the present･

_ 1 _



Situation of environmental devastation should be considered at first

priority in the frame甘Ork of a conservatiorr oriented project for

these purposes･

And, with the formulation of a 凹a8ter-Plan for this kind of

proJeCt 甘hich can be properly applied for otherlsimilar regions

affected by various environmental damages in the 甘hole country, the

natur･e of ecology irl the Kingdom of Thailand, therefore, vould be

largely inproved･

1. 2 PrQject-OutliTleS

Irl the scope of regional development, Trat Pr'ovincial Office

and t･he Central Department of NESDB had as81gned DLD Reg10n 2 to

make a survey on the development plan for TamboI Nong Borrl irl 1988

wher･e most larlds are uplands of tropical forests adjacent to the

mourltainous region Of- Khao Sam Ngam, Khao Kapum Bai Ka Ngeng, Khao

Talat and Khao Tap Kadai bordering the 甘ar-raged country of Cambodia

T甘O aSpeCt8 have been observed in the background of this

development plan･ First, as a resolution of the Government,

approximately half of the total area of Ta皿boI Nong Bom has been

planned as reserved perlSion-areas for

officials after their retirement. Secondly,

kno打n for the existence of preciou8 8tOneS,

Mining exploitation for this gem is a

Navy and the_ Cabinet

Amphur Bop Ra主 has been

especially ”Sian Ruby”.

main revenue ror Traヒ

ProvirlCe, therefore, land excavation for this purpose‾ has been done

in large scale in TanboI None Born, devastating land and water

resources, affecting the lover parヒs With the destruction of

mangroves in coastal areas, arid posing a threat to ecological

conditions in the r'eg10n･

A repor･t orl the development plan of TamboI Nong Borrl in Trat

Province was made in 1988 and submitted to Provincial Office of Trat

Province and Central Development Division of NESD8, notifying the

classificatior1 0f larlds and corresponding development, plans based

on 3 aspects, agriculture Gun forestry, industry and tourism･

- 2
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Due to r-easons of insurficient finances and‾ the enduring

conflict-situatiorl in Cambodia, further actiorlS On this developnent-

plan have not been taken by-the Provincial Office of Trat Province

as 甘e11 as NESDB,甫hile the devastation of land and water･ resources

ha8 been gradually expanded, causing further･ damages to the total

environmental conditions of the region.

With the restor'ation of peace irl Cambodia, Trat Province should

be pr･operly developped for environmental con8er･Vation and

integrated agricultur･al aspects for the benefits of its local

inhabitarltS Which TamboI Nong Born 甘Ould be considered

project not Only for purpose of 7naintaining the nature of

but also making this part of the country developped in

water･r'esources for prevailing the national soverelgnty.

1. 3 PTOject-Area

(1) Socio-Economy:

a pilot

ecology

land and

The area of TanboI None Born in Anphur Bop Rai of Trat

Province covers about lO叫,000 rai. 凹ost of its lands are

national reserved forests, such as ■lKao Sming廿 Forest, "Elorlg

Yai” Forest, and -.Kao Fai Main Forest. Some parts irュ t.he

upper region are being projected by the Navy for allocation

to retired naval officials, and the middle part of the region

in Tambo1■chang Toon, TamboI Bor Ploy and the lover Part Of

the region have been 8eparated from areas re8erVed as

national for-eats by a resolution of Government.

Preserltly_, most land8 have been deforested, except some

hills or' mountains･ Besides, people from different parts of

the countr-y have cone to the area for gem finding･

Excavation for minir)g exploitation has affected the

environment due to the devastation of areas abandoned after

exploitation without any proper reclamation.

_ 只 _



Fr'om mining exploitatiorl, the sediment of soils flows ir)to

waterways, canals, and then into sea, has reportedly caused

environmental damages to the coastal areas with the

destruction of mangr10VeS arld marine products･ The brown-

coloured 甘ater in the reg10r) CanrlOt be used for agriculヒural

purpOSe･

Of about 7,000 fanilies in Anpbur Bop Rai. approx. 65

percerltS Of the population are engaged ir) mining vork8, While

35 percents are living on farning･

Regardirlg mining exploitatiorl, this has been started 甘ith

a mobilization of large population sirlCe the middle of 1960-ら

甘ith mostly marlual methods using simple tools for digglrlg,

可ashing and sieving･

But later, in late 1960'8, modern nachineries have been

gradually introduced for usir)g in excavatiorl in large scale･

Some Places 甘ere dorle tO a dept･h of nearly 100 meters･

Recently, however, nirling exploitation has been gradually

declined due to its high cost in exploitatior) but low revenue

due to a lo甘 CO11ection of precious st･otleS･ 也any mines,

therefore, closed dowrl. This resu1じed in a declirlation in

economic atTROSphere･

Regarding f'armingl aPPrOX1 2,500 families in Anphur Bop

Rai, or 35 percents of its populatiorl, have been livirlg Orl

f-arming, cultivation of rubber trees, I-ruit-trees and some

paddy･ Their income has been reportedly below 10,000

Baht/year 甘hich is lover than the average incozne of

agricultural family in the proyince (approx･ 19,000

Baht/year)

(2) Geographical Feaヒures:

The land irl TanboI None Borrl Of Amphur Bop Rai of Tr-at

Province is siヒuated rlearly close to Lhe frontier of

Thailand-Cambodia in the area of the range 仙Mount. Bantatll

_ J _



甘hich cover･s national reserved forests namely, Kao S血ing

Forest, Klong Yai Forest and Kao Fai Mai Fore8t･ The area･is

of long and taper･ing shape ; para11eling ttith the range in

slanting direction thr･ough the area in Amphur Bop Rai, the

direction of North-We8t - South-East COVering an area in

Tambol Nong Born, TamboI Chang Toorl, TamboI Bor■Ploy and

TamboI Dan Chumpo1, a total area of about, 166･山 sq.

kilometres(10斗,000 rai),甘ith boundaries as follows:

In the North:

In the South:

In the West:

In the East:

The feature

tlaVy 甘ith

alt･ernating

follows:

Bor･der･ing ”Elong Pook汀 Mour]t, abouヒ 2 km5･

from Huay Sator (Saヒor. Brook), the latitude is

12o 叫2′ 50o ”.

Bordering Baan Den Chumpol and lltlanaon 凹ount.

The latitude is 12o 26' 21H N.

Bordering 川Klong Pookp Mourlt and llMa PringII

Mount about 10 kilometre5 fron the i-r･ontier of

Cambodia.

The longitude is lO2o 26′ :川” E･

Bordering l■Klong Goon”凹ount, Ed Mount, Baan

Ma凹uang. Thelongitudeis lO2
o

37′ 斗2n E･

of most parts under ヒhe project-area is considered

some small hiロ_a scatter.ing here and there,

甘ith narro甘 Plains, which can be classified as

1) Low Plains where therle is flood irl rainy season, With a

sloping degree of bet甘een O - 2 車, cover. ar] arlea Of about

8,793 rai (8.叫53再). They are rlarrOW Plains betweer】 hills,

high above sea-level of nediun range, appr･ox･ 15 -

30

metres. It is rleCOmmended that such plains be used for

groving rice With developed water･ re8erVOirs･ In case Of

rlee cultivation, a proper lay-ouヒ or rlee fields must be

adoptedしo ensure t･he re8erVation of Water all through the

- F= -



farming 畠eaSOn.

2) Larld after･ mining exploitation

This type of land i3 0f

soils and

ground8･

2う,270 ral

To improve

Provincial

stones With

Such ヒype or

(2叫,291).

ur)even level containing heaps of

pits and holes or sedimentary

land covers an area of about

such type of land will need a conf-irmation from

Of-fice.

3) Land of low curving level arld 8teep Curving level:

This land With a sloping degree of 3 I

16S covers the

large part of the project-area. Its total area is about

61,756 rai (59.35u蕗). Its major part is abandoned and

uneleared.

There are scattering cultivation spots of crops, rubber

trees and f-ruit trees. The area of such land is mair】1y

subjected to the agricultural developner]t plan･ In case

for grot]ing crops, there must be a proper sysLen for

cor)servatior1 0f soils and Water. Plants to nourish the

earth must be gro甘n also･ 工n case for gro甘ing fruiトtrees

and rubber trees, the trees must be planted in lir]e

crossing the sloping line of t･he land and coverling plarltS

must be gro甘n; Or tO grO甘 CrOpS in alternative line with

rubber trees.

Fruit-trees, during the f'irst thr-ee years, As I-orlthe

improvenent, of soils and the rate of application of

chemical fertilizer, they 打i11 all deperld on t･he

properties of soils. (Please refer to the data about

Soi18ト

叫) Hilly Ground: With a sloping degree of 16 -3う事･

Such type of- land covers am area of approx. l,17il rai

(l.129車) of such high degree of- slope･ Con8equently, it

rleCeSSarLy tO have a perfect system of conBer-Vation of

soils and 甘ater.

5) Mourlt,airlOuS regiorl With slopir)g degree of more than 35蕗･

- Fi -



Such type of land covers an area of approx. 6,斗85 r.ai

(6.23斗再).

This type or land should be conserved as areas for

permanent forests.

(3) Cl土mate:

1) Climate: This coastal region locates on the open-seal

Consequently, it has been fully

Western monsoon. Therefore, it is

per'iod of- June - Septenber; and

north-eastern mor]soon, Dece】コber･

observed.

influerlCed by south-

nuch rainy during the

during ヒhe period of

- Mar'ch, less rain is

2) Rain: The average rain precipitatior] in this regior) is

approximately 3,叫00 millimetres/year･ Durirlg the period

of November - 凹arch, the rain is less. 工n December, the

precipitation is at the lo甘eSt, average Of approx･ 8

皿Jn/day･ The rainy season of t･his reg10rl Starts f'rom

April till October, the volume of precIPiヒation per month

is more than 300 mi11imetres and this 甘i11 increase

continuouBly, especially in August,甘here t･he

precipitation 官ill be as high as approx･ 700 millimetreB･

且fter thi8 period rain 打i11 be gradually decreased until

Oct.ober.

There are regular rain fa118 eVery mOrlth, but from

Decernber to Feburary, minimum rain falls are observed.

Cor】sequenヒIy, this would possibly be corlSidered as

ref-erenees in

Annual J F

3,387 37.1 36.4

connection viヒh

M A M

91.9 163.9 32斗.也

plantatior) of fruit-tr'ees･

J ∫ A S 0

535.8 611 568.2 585.5 327.8

N D

91.6 川.3

( Average of 30 years)

3) Temperature:

In this region, the yearly average temperature is 27.3Dc･

while the minimum monthly average temperature is in
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Jarluary at 26.0 oC., While the maxinun aver.age temperature

in April is at 28.3oC.

There is not much variance ir] temperature between days arid

bettleer) months. During the rainy period, the temperature

sho甘S a rather low value.

叫) Evaporatlon:

Observation in 15 years (1951165) by the Meteorogical

Depar-tment sho甘S aPprOX･ 500 mm･

5) f]umidity:

Regading humidity, data of 29 years (1937-65) by the

MeteorologlCal Department show that a relative humidity

of 80 percent and more ha8 beerl Observed.

(4) Land:

a. Gem

The

the

big

l)

2)

3)

Hi°ing:

area or

SurVey'

areas,

gem mining is about 25,270 rai･ According to

gen mining activities are carried out in three

namely,

Baan Notlg Born,

でambol Bop Ploy,

Bua Tung, Baan

Baan Tar Ngarm

Baan Nonsri and

BaaD Suar Dao and Baar】 Ⅹor Lae.

from Baan Pa Ar, Baan Tar･ Barb, Baar)

Ta巨 Waeng Borl, Baarl Ta巨 Waerlg Lang,

and Baarl Klorlg Aeng･

Baan Sa Yai.

b. Cultivation:

Crop gro甘ing, rice farming, rubber-tree plantation and

f-ruiトtr-ee plantation arle presently performed on a total

area or abouも 叫1,200 rai.

Ba8ed on the data of land e)【ploitations, it can be

summarized as fo11o甘S: -

1) Rice Far･ming: Only 3,7吐5 rai (about i12.59蕗) are

culヒivat.ed out of the whole area suitable

for rice farming (about 8,793
rai)･

2) Crop-Growing: Plar)tations of rubber-trees and fruit-

trees. and others, and crops ar-e grown

irl about 37,LL55 rai (about 59.51%) of

一 穴 _



the 甘hole area,

groving or about

suitable for crop

62,930 rai.

(5)

1)

Soils:

Features of Soils:

Accordir】g to the survey, soil features ir) the project-area

are as follovs:

a･ The major Part Of soils in the upper' part of t･he

project area, fro皿 Baan Chang Toon and upper, up to Baan

Nong Born, are deep, of brovrl and/or red brown colour, or

red colour, in the for.m of either heavy loans or clay

甘it･h good discharge of t4ater and high degree of holding

甘ater.

They are of 7nedium up to high degree of- nourish皿ent8,

suiヒable ro° f■ruit ヒree and rubber tree planヒaヒiorlS･

As for the abarldoned mining, these lands, can be used f-or

plar]tations of fruiトtree8 and rubber-trees, but･ the

levelling and land reclamation are needed･

b･ The major part Of z50ils ir) the lover area8 under the

project, f-ron the lower part of らon Rai District Off'ice

site and Baan Chang Toon,

Baarl Ta巨 Waeng Lang, Baan

Ta巨 Waerlg, Baarl Sr-a Yai

Beneath the soils in such

lump later-ite･ Soils are

in the areas of Baan None Aeng,

Tart Ngarm, Baan I(long Aerlg, Baan

and Baan Nongsri, are sha11o甘･

areas are layers of gravel sand

of lo甘 nOurishment quality･ If

such soils are used for gr-otJir)g crops. some measures must

be t.aken to improve the 80il prlOpertie王5.

A七 certain spots close tO the banks of callals, soils are

of deep degree and of medium nourishment. In 8uCh spots

fruit-trees car) be grown and good yield8 Carl be expected･

In addition, some lo打 Plains scatter･ing all over in the

area can be used for rlice farning･

2) Product.ivity of Soils:

a. Hostly, the land I-or rice farming must be of lo甘

Ievel so that it can be inurldated.

1. Tract No.1 of about 8,3斗3 r･ai scatヒering in the

middle part and southern part of the

_ q _



middle part and southern part of ヒhe

proJeCt-area, covering BOne parts Of

the area in Baan Klong t(Yang and Baan

Chang Toon, arld extending to Baarl Tab

Waeng arid Baan Ma Muang, the area

bet甘een Klong Pra Deng and Klorlg Pup and

some part of areas in Bar)n Nong Aeng

extending to Baan Elong Kaeng and Baan

Sra Yai in the area of Elong Aeng arid

Elong Goom･

The feature of soils is deep soils of

unproper 甘ater discharging tyPe･

Textures are loans, or sandy clay loans

of low nourishment to medium degree of

nourishment, with a sloplrlg degree of

O12i.

2･ Tract No･2 of about･斗50 rai, of which some par'ts

b. The areas

are ir】 the western part of- Baan Chang

Toon, bor'dering the areas ur】der じhe

proJeCt, t･he middle part of the area in

Baan Bua Tung and Baan Huay Chang Kin

Din and some part or ヒhe areas orユ the

eastern part or Baan Sra Yai.

The features of■ characteristics of 80ils:

deep or medium deep soils 打ith ur)proper

甘ater discharglrlg nature. Textures are

sarldy loans of' low nourishment, with a

sloping degr･ee of- 0-2 i.

suit･able f-or groIJing fr-uit ヒrees, rubber

trees and crops:

General Features: Upland8 0f wavy plain5 tO 8teeP 甘aVy

plains･

Tract No.3 of 叫6,560 rai, Which is a large part

under the project area, SCatterirlg Orl

the West - the East in the northern part

of- the project area, While t･he large

part is in the lotler Part in the north,

the middle part ar]d nearly the whole

-
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Feature8 Or Characteristics of soils:

Sha11olJ type tO mediuTn-deep type, of

good water discharglng･ Textures are

sandy loaTnS, Or gravel loans, of- low

nourishment, vitb a sloping degr-ee of

3 -

16i.

Tract No･斗 of l,17叶 rai, being some part of the

areas ir) the north bordering the East

and ヒhe West of the project area, in the

reglOn Of- Klong Aerlg, Baan Nong Born,

Elong Ktlang and Baan Suar Dao･

Features or characteristics of soils:

Layer of soils of medium depth, of good

官atetl discharging Character･ Textur-e8

are gravel loans of high nour-ishmenヒ,

甘ith a sloping degree of 16
-

35卓･

Tr･act No･5 of 川,276 rai, being some part8 0f the

northerr】 area in t･he region Of Elorlg

Aeng, the major Part･ Of the area in the

West, ar)d ヒhe nor-them reglOr] Of the

southern part of the project area, and

the part scatt･ering in the East and in

the South of the middle part of the

area; and some parts of the southerr】

region in KIong SarlO, along Pra Deng

and Klong Pru･

Feaヒures or characterist.ics of soils:

Layer of soi18 0f reasonable dept･h･ The

properties are good 甘ater dischar'glng.

Textures are clay and sarldy loans,

medium r)ourishner)t to

with a sloping degree

Tract No.6 or about 910 rai, being

length-wise area from

extending to Baan 王(1or】g

high nouriBhmenヒ

of 3 116i.

80me Part･ Of the

Baan Chang Too°

Xvang, some part

of the area in the ea畠ter■n part Of Baan

Klong Kwar)g, the southern part of- Baan

Chang Toon irl the region Of along Aeng

-
I I
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c･ Genl Mining

Tract No.7

d.

in the tleSt Of Baan Ta Ngarm and in the

south of- the Water Reset.voir of

National Security Division.

Features or characterist,ics of一 日Oi18:

1.ayer' of soils is deep, the char'acter of

soils is of good 甘ater discharglng･

Textures are sandy loans of lo甘

nourishment,甘ith a sloping degree of 3

-16舌.

Areas:

of 25,270 rai, being the major part of

the eastern part ir) the north and the

large part of the middle part. of the

plain extending to the east; and the

big part in the south of the central

parlt･ Of the area under the pr.oJeCt･

Feat,ures or characterist.ics of soils:

The areas of such places ar･e full of-

hole8 and pit8 甘ith earth heaps, storle

heaps and sediment grounds caused by

mining operaヒion･

Mount.airlOuS Areas:

Tract No･8 of 6,吐55 rai,‾ being some parts of the

area in ヒhe north, the upper parヒ or

the area on bolt.h bar)ks of Klong Aeng

(Aeng

area,

south

Swang,

north

Carla1), bordering the project

some parts of- the area in the

of Klong La Gop and Baan Klong

the large part of areas in the

-

80uth of' Baan Wok Chu, the

eastern part of Baan Ta Bard in the

region Of Amphur 8or Rai near Klong

Nua1, Baan Ta汝 Waerlg LuElg and the large

part of area ir) the upper part of LJKao

凹aipI甘ater. re8erVOir ir】 the 80uth of the

project area.

Featur.es and characteristic8 0f soils:

-

1 2
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Soils With a sloping degree of■ more than

35i,

(6)

1)

Water Sources:

Surface-Water:

There are many vaterways and canals.

The

a.

slgrlificarlt OneS are

7(long Aeng (Aeng Canal): The sources of this canal are

in Ta 8aeng Yai llount in ヒhe area bordering Cambodia

ar】d Char】taburi Province. Ho8tly, a11甘ater甘ayS ar】d

canals in this reglOr]甘i11 flo打into Klong Aeng･

Thus ヒhe size of this canal, especially the section

fron Baan Ta Ngarm ヒo the lower basin, is erllarged･

てhis canal flows through the area in the Western part

f-ro7n the northern most to the south through marllJ

vi11ages, such as Baan ‖ern Tab Dad, Baan Nollg Born,

Baarl Sua Dao, Baan Nong Mai tlorm, Baan Tapor)g Hark,

Baan Chang Toon, Baarl Ta Ngarn, Baan Turlg Ta Rong and

Baarl Elong Aeng, respectively･

b･ Klong Cha Nark (Klorlg Bop Rai)･ The source of this

canal is in Ta Bark Mount, Sum Ngarm 士1ount･, Kaev Mount,

Por 凹ai Mount, f'1oving through the EIOrthern part of

the ar'ea in Baan Ta Bark, Baar] Cha Nark, Baan Tung

Praneet (the site of the present Bop Rai District

Office) and then into Klong Aeng in t･he area of' Baan

Ta Ngarm.

e. Klong

Bantat

Mount,

Mount.

Nor】sri

Sar】o甘. The 80urlCe Of thi8 Carlal iヨ in Kao

(Bantat Mount), Tub Era Dai Mount, Plai Elong

Orb Tark Mount, Pong See Mourlt･ and 王(long or

工t floTIS through the area in east of Baar)

(Baar】 Wai

土nヒo Klong Aeng

Smirlg･

d. Klorlg Goon: The

Mount. It f-lo首s

inヒo along San°

e･ Klong Peed: Tbe

Guay), Baan Klorlg San°, and Lhen

in the area border.ing Amphurl Kao

SOurCe

through

in the

SOurCe

- 1 3
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of this canal is in 丘ong Goon

the area in the east and ther]

area adjoinj.rlg along Aeng･

of this canal is in 王(1or)g Warlg



Po 凹ount. Ed Mount. Tak 好aeng 凹ourlt, flowirlg through

the southern area of Elor)g Peed.

All these water'甘ayS are natural sources of Water or) the

sur'f-ace consider-ed esserltial for agricult･ure･ A11 of

these water甘ayS, however, are adversely aff'ected by the

mining operaヒion, caused turbidity and made the 甘aterl irュ

these canals ur)Suitable for consumptior] and agricultural

use.

Besides, at certairl Sections, the waterways ar'e so much

shallow that causes shortage of water, especially in the

dry season.

Irl addition to natural t]ater甘ayS, there are 8ma11 Water

supply s10urCeS excavated by of-ficials and i.oca.1people, but

most of them are for the living consumption, not･ for

agricu1ヒural purpose･

2) Ur)der･ground Vat,er:

From the survey of' all

甘e11s beir)g excavated,

different places can

fo11ows:

the villages and place8 官here 打ater

the level of underground water in

be reached at different depths as

For the case of loワ larld at ヒhe foot of hills adjoinirlg

the rice farm in the arlea Of- Na Nao Mount,, the depth is

l metre

3 netres

8 - 13 metres

But at the f-oot･ of hills adjoinir]g rice farm

in Baar) Char]g Toon:

For the case or highland in Baan Chang Toor】:

While the highland in

At the banks Of Klong

At･ the highland in the

At the sloping Section

Baan Warlg Or: ･･･････

Peed (Peed Carlal):

area of Vat Sua Dao:

at the foot of' hill in

Baan Nong Born: -----------･--

Or) the nourld irl the area of- Ma Nao village:

The above records are from survey made in 1987.

斗 meヒres

6 meヒres

て2 meヒreB

10 metres

7 metreB

Therefore,

the levels of- wat.er･ as ir】dicated above are considered as

- 1 4 -



reference-values only. It is also considered that the

underground water Will not be enough for agricultural use･

If beir)g pumped, the discharge of water' will be

decreased rap上-dly･ Therefore, this underground 甘ater is

just enough for the village consumption.

From the climatic statistics and the 8tudy of sources of

water, it carl be summarized that if rain 甘ater･ expected for

use in agr'iculture, plant･s can be gr-own during the period of 7

morlths or use in agricultur-e from April to October･ But if

fruit tree8 are tO be planted, this would need a development

of sources of water f'or use irl the dr'y seasQn･ It is

considered of high potent.ial that such development can be made,

since there are many natural canals available in the areas

vhich can be turned irltO a proper ir･rlgation system･

Besides, the availability of low lands between hills, such

lowlands can be made into smal1甘ater reservoirs for use in

f-ar･ns and fields.

ー1 5
-



I[. PROJECT-FORMULATION

2. 1 Project一口bjectjves

Fr･om the present devastation of lands ( deforestration,

destruction of top soil and disorder of land configur-atiorl by

ninirlg eXploiヒat.ion ) as Well as water resources ( pollution,

sedimentation and a per･ishable situatiorl Of marine pr･oduct8 )

rle8ult･ed in a 日eriouB nerlaCe tO Changes in ecologlCal condiヒion8 0f-

the region, L甘O (2) main objectives of the project･ are considered

as fo11o甘S:

(1) EnvironmenLal conservation of lands and 官at,er resources by

englrleering measures i-or avoiding further envir-orlmental

damage8 arld rest･oring a normal situat･ior] of these

environ皿enヒal cond土ヒions.

(2) Implementation of an irltegrated agricult･ural development

for secur･ing the envirorlmenヒal conservatior] and gradirlg uP

livir)g condiヒions of local inhabitant日 Suffering from

presently low incomed livir】g conditions ar)d insuf-ficient

employmerlt.

From these 2 ba8ic objective8 related aspects are COnSidered a8

fo11o甘S.

a. To develop ヒhe are■a 甘ith surficierlt, infra-str'ucヒur-es I-or

reglOnal development･

b. To develop the area with proper in8titutionB f'or ecorlOmic

developmenヒ･

c. To corlSt.ruCt a Center f-or Environmental Conservation in

七he East.

-
1 6
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2. 2 Prロject-CompolleTltS

From the above objectives of enviror)mental conservation and

integrated agr.icultural developmerlt, pr･OJeCいcomponents are

considered a8 fo11ovs:

(1) Land Reclamat.ion

AB mir]ing exploitation

reserved for this purpose,

reserved area subjected to the

by the Provincial 0ff'ice.

甘i11 be continued on lands

land-portions in ヒhe mining

project-area 8ha11 be confirmed

Besides,ヒhe future land

reclamatiorl Of portions in minir】g operlation shall be done by

these correspor]dirlg eXploiters 打ith a sヒrict regulation after

each exploitat,ion.

(2) Cor)trol of' Vat,er･ways

As sediment.ation is ar) obvious cause from mining

operation to ur]pr･oper 甘ater for agricultural purpose as veil

as destructior) of mangroves, a system of 甘ater-COntrOlled

structures 甘iヒh sand 8aVir)g dams, reservoirs and conduiヒs

shall be subjected to the mairl COmpOnentS Of ヒhe project for

boヒh purposes: prevention of sedimentation and 官aヒer--use in

agrieulヒure･

(3) Plantation

As most land of the project-Site are

consider･ed for･ the project-area are rubber

and legume8 upOn the suitability of each

concerrled conditions.

uplands, crops

trees, orchar.ds

larld-portiorl and

Forestratior】, ther･efore, is an inportar)i part of ヒhis

componer)i ･

(4) Agri-Bu8ineBS Development

Agro-industries and livestock-induBヒry shall be a

component subjected
t･o the proJeCt･

A combination of- pasture 甘it,h orchard plantation shall be

considered accordingly in order t.o support livest.ock

development･

- 1 7 -



Agro-ir)du8tri88 5ubjecte'd to the pr･oject to be cor)8idered

甘Ould be rubber-product･s, agro-processing arid, dairy

industries.

(5) Infrastructure-Construction

As ヒhere is a slgrlificant lack of infrastructures such as

access-roads to each Ban in the project-Site aB Well a8

commune-inst,it.utions such a5 日Choo18, hospitals, housing and

utilities-facilities, irlfrast.ructures are 8ubjected to a

component of ヒhe proJeCt･

AIso with the consolidation of proper infrastructures,

regional development will be made up, formir)g conditions for

tourist developmer]t, accordingly･

(6) Center for･ Envir'onnental Conservation

A Center for this purpose of erlVironmental conservaヒiorl

associated to DLD Reg10n 2 sha11 be subjected to components

of this project･･

This Center sould be constructed in BOne proper place in

DLD Region 2 f-or dealing打ith this mat･ter in the Whole reg10n･

especially from Patヒaya t･o Trat where serious damages tO

er】viror】mental condit.ions have beer1 0bBerVed.

sヒaff member.a of the Center shall be DLD of-ficial with

experts from ヒecbnical cooperation･

(7) Touri日m Developmer】t

with the conser･vation of natural conditiorlS COnbined with

infrastruct･ure development, tourism shall be arl ample

business for Trat･ Provir)ce which possesses many scenic spots

such as islands, sea-shores, border-areas arid gem-busines8･

Ho甘eVer, With the development of tourist indu8tryl

further･ applications f'or er]vironmental conservation shall be

considered accor'dingly･

2. 3 PTOCeedjng-PTロCeduTe

ln orderL t･O implement ヒhe project, 2 parts, formulation of ヒhe

- 1 8 -



master plan and project-i皿plemerltation, are considered indispensable

in accordane with the proceeding procedure.

(1) Fornulation of the ”/P

A study shall be carried out i-or fornulatir)g the ”/P

vhich is consider･ed as the basic document for implementing

corlCerned aspects 8uCh as engineering,日eCtOral application,

management-netvork and financial sources for ヒhe proJeCt･

This study shall be carried out in the f'rame 打Ork of-

technical cooperation i.e. JICA Where the environment,al issue

is considered at high pr'iority.

The Goverrlment Of Kingdom of- Thailand,

request a techr)ical cooperatior] to i.e.

via its Enba8Sy in Bangkok for this ”/P

Survey-documents of the project-area

shall be served as basic data materials

therefore, shall be

Goverr】ment or Japan

Study.

made by DLD 土n 1988

for this Study.

(2) PrLOject-Inplenentation

After approximately 1 year of St,udy, the ”/P 甘i11 be

finalized, erlVisaglng COnCrete Subjects and proposed

schedules for each related imple皿erltation･

The total pr.oJeCt WOuld be implemented durirlg a per.iod of

う ー10 years.

Financial sources of each subject are subjeted to be

consulted betweerlヒhe Kingdom of- Thailand and the finarlCir】g

country.

- 1 q -



班. SC⊂】PE ⊂IF STUDY

3. 1 Outlines of t:he Study

The study 甘i11 cover 2 mairl

conservation of the reglOn and

development in these uplar]d areas.

aspects, the

the integrated

er】viron皿ental

agricuLtura1

Due to climatic conditions, the study shall be made irltO 2 phases.

Phase I : Survey ir】 wet season Of all areas in Trat Pr-ovince,

especia11y TamboI Pong Born and rlelated coastal areas･

Phase I[ : Survey in dr･y season With f-urther･ detailed investigat･ion

of- each portion in Ta7nboI Nong Born corresponding t･o each

proposed development feature･

Description of PbaseI : Preliminar:y Study

(1) Collection and review of existing data and infor.nation

a. Natural Conditions

b. Socio-economic corlditions

C . Agr'iculture

d･ Irrlgation and Drainage

(2) Execution of field-surveys and investigation

a. Field reconai8SanCe Survey

b･ GeologlCal investigation

C. Irrlgat,ion-scheme at proposed sites

d･ Farming pr-actice8

(3) Ir)terpretation and ar]alyses of data and information

a･ 凹eteo-hydrology

b･ Geology

e. 0ヒhers

(4) Preliminary Ma8ter･-Plan

a. Irrlgatiorl-System

-
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b

C

d

e

Land-use plan

Agro-ir)dustrial development plan

Infrastr-ucture plan

Tourist developner)t plan

Description of' PhaseE : Firlalizatior) of Master Plan

(1) Additional data information collection

(2) Executiorl Of field survey arld inve8tigatior]

a･ Topographic Survey

b･ 日ydr10-tleteorology Survey

c･ Agricultural Survey

d･ Agro-industr･ial Survey

e･ Agro-ecor10mic Survey

(3) Ir]t･erpretation and ar]alyses of daヒa and information

(4) Finalization of Ite7nS in the Master Plan

a･ i.and Use Planning

b･ Basic Design Of' Irrigation Scheme

c･ Cropplng Pattern per Different Portion

d･ Basic Design Of AgroIProces日ing ar)d Marketing

lnstitutions.

e. Irlf-rastructure ar】d Tourism Development Plarl

(5) For･nulatior] of Inplenentation plan and schedule

(6) Benefits and costs e8ti皿ateS

(7) Project-Evaluatior]

(8) Preparation of' the Final Report

_ ワ 1 _



3. 2 PropロSed Work Schedu一e

The study is expected to be conducted 甘ithin

illustr-abed irl the table of proposed Work Schedule 甘ith

0†le year a≡∋

10 erlglr)eer8

and experts.

A total of- approx. 81 manmor]th8 is formulated for this Study

which 甘Ould be considered as fo11o官S.

1. Team leader

cum Planning/

Land Reclamatior1

2. Sub leader

cun Dan Engineer

3. Civil Engineer

4. Surveyor and Designer

5. Irrigaヒion

6. Pedologist･

7. Agr.onomist

8. Soci'o-Economist

9. Livest.oek and

cun Agro-Industry

Specialist

10･ Enviror)mer)hal Speci-

alist Gum Project

Evaluation

Pha3e I

site home甘Ork

2.0 2.0

PhaseⅡ

sit,e home170rk

2.0 2.0

3.0 1.5 2.5 2.0

2.0 1.5

2.0 1.5

3.0 2.0

3.0 1.5

3.0 2.0

2.0 2.a

2.0 1.5

3.0 1.5

2.5 1.5

2.5 2.0

2.5 2.0

2.0 1.0

2.2う 1.5

2.0 1.0

2.0 1.5

2.25 2.0

Totニal

8.0

9.0

7.5

8.0

9.5

7.ち

8.7う

7.0

7.0

8.75

81.00



PROPOSED STUDY-SCHEDULE

Monk,h

Team-Member

1 2 3 4 5 6 7 8 9 10 ll

May June July August Septembe October･ November December Jarluary February March

1.Team-1eadercum

planning&1andReclaJnation

2.SubleadercumDam-Engineer

3.CivilEngineer

4.SurveyorcumDesigner

5.Irrigat.iorlEngineer･

6.Pedologist･

7.Agronomist

8,Socio-Economy

9.LivestockcumAgro-Irldustry

Specialist

10･EnvironmerltalSpecialistof-

ProjectEvaluation
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AGRICULTURAL DEVELOP旺ENT CONSULTANTS ASSOCIATION

(Al)cA)

TOKYO - JAPAN

A F工El-D SURVEY REⅠ〉OR⊥

ON PROJECT FINDING tN TRAT PROVINCE

PROJECT OF ENVIRONt4ENTAL CONSERVATION A打D 工NTEGRATED AGRICロLTURAL I)EVELOF凹ENT

FOR TAHBOL NONG BORN IN TRAT PROVINCE

(ADCA Project Finditlg Team : Z4essrs. a.ABE and T･SU凹ITO世0

世arch l1 - 21 1990)

The project-finding team despatched by ADCA to the Kingdom of Thailand

as per the attached schedule had made a reconnaissarlCe-Survey at TaTnboI

NONG BORN ofAmphur BO-RA工in TEAT Province a8 Well as field-discussions

with officials of TRAT Province and DLt) R･_gion 2 about the possibility

of a Japanese technical cooperation for this project･

The total area of TamboI NONG BORN is about 104,000 rai in which larlds

subjected
to the project-area,uplands and latlds for minirlg-exploitation >

covering approx･ 60 percents and 25 percents of the totalareal reSpeCtivel`'･

In Uplandsl areas apart from plantatioTtS Of rubber aTld fruit trees,

and national fore8t8 have been gra血ally deforested ; while marty areas

for mining exploitation are iTI Operation甘ith varioLtB places have been

abando昨d here and there)alon各fhe acce8S-road to Notlg Bornタafter digging

for thi日 purPOSe1

of the total populatioTl iTI TomboI PONG BORN more than 60 percent5 0f

the people are engaged in mining worksI While only 35 percents are living

on farming･ The avera島e annual income per family i5 reportedly belo甘than

10IOOO Baht, which i$ lower than the average itlCOme Of Trat Province and

one of lo甘eSt incomes irl the whole country of Thailand･



_2_

rhe projec亡Ifinding也a.rnvisi亡ed alさO mangrove areas at亡he o11tle亡of

Trat River which have been亀Padually destroyed by various exploitation8

in the region in which sediment･precipitation come froITn mining exploitatioEl

in upper part日 Of the region has been con8idered as One of the major Causes.

From our di8CuSSions甘ith local officials, a project for
gr7ading up

livirLS COnditioTIS Of local inhabitaTltS ill lqong Born combing with natural

environmental conservation especially mangrove areas and abandontled areas

from mining exploitation in Trat Province is urgerltly鳴eぬd. ･

PROJECT - OBJECT工VES :

Projecc-objectives, therefore, are considered as follows
.･

1･ To coTISerVe environmental conditions, especially lands and waters

in the reglOn･

2. To develop these natural resources for hllman benefits甘hich

agriculttlral developznent i5 the main part･

3･ To 9r-ade-up living conditions of local inhabita=ltS for stabilizing

this boTT･ユer-region･

4. To develop the area甘ith sufficient infra-structures for inhabitarltS

basic life.

5･ To support the land development and land-use planning in the East _



-3_

PROJECT⊥FORWLATION
.･

1･ Land Reclamation of abandoTlned areas from mirling exploitation･

21 Conservation of 甘ater resources in TamboI Pong Born by P･egt11ator8

for avoiding sediment precipitation irl lover parts of Trat River･

3･ Agricultural development of uplands and areas
af.ttrmining exploita-

tion.

41 Development of crop-plantations Such a8 rubber and fruit-treeS〉

and related agricultural-developments Such as livestockl agrO-irld118tries

and rel且ted ∈唱ri-busine8S･

5･ Development of infra-8truCture8 for 8uPPOrting regional developTnent

and tourisTn in the reglOn･

PRCJECT IPROこEDtj-RE

1. Haking軸T.0.ヱ..

2. Ee･7tleS七 of JaFaneさe

/7.こoncユusicn c･f icoi二e

az)a Thai G.overnment･

ヰ. J=CA Survey-team to

5･ I?･erleS七to foreign

project-ccmponent8.

CONCLtTS=ON :

I.三･L-ISistBliCe (七echnicE-ll survey)一

･⊃f T..:crks 1;Je七weeユニ COntL=-Ct-rtlission of Japaz)

Thailand forユノp of the project.

sollrCe(s) of aBSis七ance for imi.1ezrleユIting

Thi8 Project i6 fir6tly considered important fL)r enVirozILl-leZ)tal

cozISerVa七ion of land and 甘ater-resources in the
･三a.st of

the countryl borderirJ&･ CaJTlbodgel Where deforestrati【)n き･ndぬnirlg-

exploitatiozl ha-ve a:raduaily destl-Dyed erl_Vironrn.erltal ccndi七iorlf'in the

r'eB'コ･Orl' eL;CEYleCi邑ユIy mall_i;rCl'-e fGreEtS Elrirて eccユogエcLll c(′r]ditiozIS C'f

water at outlets of rivers in the regl(コn.

nilhe ヱ)rOuiect is for pur王)0汚e Of baLqic己11.v supporting the land-

develo.pment ど11d larid1-じEe in t!1iLq reご10r1.巨S Well a8 reピ:10エ1al develo王)I

血ent of local govennleエt.



_斗_

The project iB also ai血ed a七 the iznprovement of livi工場COnditior18

of local inhabitants iz}七he瓦ast by meazIS Of a8･ricu1七ural development

a且d related l)usiness.

Made in Bangkok, 20 March 1990

ADCA Project Finding Tealn



ADAC PROJECT FIⅣDING 酋ISSION SCⅡEDtJI}E

(Project of environ毘ental conservatic)n and integrate卓 agricultural

developrQLent for Ta.･,rL73C1 :qor).gli3Orn in Tra.t Province)

****************************

1. March ll_1990 (Sunda_y) :まrri∇al to Bang東o東by TG 6卓1,

2. ?iarch 12_1990 ほon己ay) : An_: ㌍eeting w. Director of DLD

ReglCrI 2

璽r. Yamanoto,
L7ICA

三Ⅹpert

Pn.: 写etting w. ⊃℃七.⊃irectc)r GeTlera1
” ”

(1!r_ BQOnYaruk Suebsiri)
fT

II

3_ 望arch 13∴990 (Tuesミa/z) : Visit to

望eeting
lI TI

Il ll

H

¥r. 苫anu Oma女l柑t (〇irectcr of
”

land Useplannirt冒⊃ivision)

DLD ReglOn 2

7P. Directc,r (つf ⊃LTj 畏eglOu 2

つR.■ ?orncbai SuthaT:orr?,

諾r. TJao況?t】.1sa可ath

4.竺arch 14.1990 (idea.nesねy): Arm.: Vis土t to n⊃ 7ia!1taburi static)TI

TrLeetinq可.
--Mr･

?n.: Visit tc) -Ira/I.

Office竺eeting tG.

S. Sittisbmwong

?rovlnCl.3.i

5･ :iarch 15.1990 (I:7..JZISday):

6･ ?!arch 16.1990 (Friday.)

7･ :iarc:T1 17.1990 (Saturday〉

8.望arch 18.1990 (Sunday)

9･諮arch 19_1990 (ヨot).datz)

10･㌍arcb 20.1990 (Tuesday)

11･Harch 21J1990
I(甘ednesday) :

Governor

竺a_nqrove

of Tra.t

アiele_ vISit

explo土tat土on.

去皿.:
_Yeeting

.ぎiela_
見rea_s a-i

rユ.∇er.

to areas

望もtljrn tO

コeptltY

visit to

モ:ne 〈⊃.･Jii:let:

of ?T･.1nlng

DL⊃ Reg10n 2

w_ BLD Reg■ion 2

Pn.: Return to Bang■ko克.

yaking the report.

軍ai【ing the report,

謂eeting at て)LD琵ead Office

Courtesy
-visit

to Japan Embassy,

and JIC且 Bang女ok Office.

Departure for-Japan by TG 640.



(2〕

TECHN‡CAL COOP∈RATION FOR AGRICULTURAL D∈VELOPMENT

BY THE JAP'ANESE GOVERNMENT

The presen-･da､′ TOrld econorT'＼･ is i｡creasin91v becoming sTrOngl＼･ interdependent 0f each nation･ Jar)ant too,

has hitherto heaviiy (eiled
on otner CDUnT‖eSてO C)evelop her economy -hrough invesてmenl and trade. Therefore. it is

indispensable forてni5 reSOUrCe･4acking･nation
to furTne, SOhdifv her iriendly relat-ons w,Th other counTries･

ln a bid to fuffiEI ner resPOnSlbiHt'es 'n TOE WOr(d econorT7Y･ rt7e Japanese Govemmen=s ロos(r-veLy rendering

economic and TeCnnical as51S;anCeてO develoロIng COUntTIe～･

To cope ､VLてh the raPidI＼′ increasing popuLalion and the deterioralinq food sLtUation on ～ global scale, the

Japanese Governmen=s prornoling The 'Agricu:turaE Developme〔t Technical CooロeratlOn■ a～ an imporてanてDarl Of

one soiLnionてO
TneSe PrOblerns･ However, a～ the nu7･nber of 句overnment englneerS is limited,てeCnnicat engineers

from various consulling companies aLsD Part(Ci:)ate ln such qovernmentat DrOiects.
The AQricuhuraL DeveLoロmenl ConsultanてAssociation 【ADCA) was esてaDlished to facilitate overseas leChnlCal

coooeraてion子or agncuIIUral developrTlenてDy The Japanese Government with a mcmbersnip of consuhing
corn･

panies.

The ouILine and orく】er Of agricultural development technical cooperat∫on rendered by The Japanese Governrnenて

a(e as fol一ows:

ReouesT lronl

DevelCPIng Count(Y

PrehrTltnary Survey

A(ran9emenてOi

ScoDe Of VVorks

FeasibiliTl･ Study

lTnOIementatlOn戸rogram

PrclitfCI A⊂】pralSal

De†-” つesign

CorTlmenCemerlT Of

construction
YVc>rk

suロerVision of

consITUCtion
〉Vork

ProleG

F･noln9

Maste( Plan

1) The proDOSa; isロrePared by The parてner COUP.Try and submiてteC

10てne JaDaneSe Governmenし

2) PTOject finding is conducted byてhe partner gOVernmentdirectly

or by The Japanese consuLting company subsidized by てhe

Japanese G()vernmen･t.

1)

2)

3)

1)

2)

l)

2)

3】

1)

1)

2)

1)

2)

l｢･vestlgaてion of presen'L ag｢icuilural conditlOnS. CO=ecてion Df

inforrnaTion and daてa, reCOmaissance of a proposed site. and

oTher studies are carried out.

A Preliminary Survey Report is compiled an〔ゴsubmiてTed to the

Partner government.

The Japanese Governrnenてa⊂)PrOPTiaてeSてhe al( budgeてand sends

personnel for a survey.

A roaster plan is drafted and The next series oi survey ofてhe

proJeCt Site is commenced ac⊂ordins lO Prior;てY.

The dra†ling of a master Ptan is sornetirnes orniててed,

A feasib=TY
study includes a topographica一 survey, and

invesてi･

gations of soI'ls. water source. irrlgaてion. and drallnage, etc.

A feasibility study reporてis comp一ied and submltて巳d lOてhe

Partner gOVernment･

Both the master PLan and feasibiliて＼′Study w川be carried out

by てhe consuhing company vvith てhe expenses borne byてhe

Japanese Government.

Based onてhe feasibirLてY study report.the partner 9OVernmenて

will decide whether 10 COnducててhe pTOJeCてCOnCerned.

The
project appraisal w川 be oerformed by the WorLd Bank.

Asian Developmenてaank, eてC..てO decide onてhe amount Of 一oan.

Either
The partner government bears the expenses or the Japa-

nese Government
extends a yen credit.

The expense for deてail design win be appropriaてed from the

Pro)eCt Cost.

The deてail design ofてhe construction work will be carr'led out

byてne COnSUEting company.
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