





Hinutes of Discussions

for
the Detailed Besign Study
. on
the Bang Pakong Diversion Dam Project
in

the Kingdom of Thalland

The Japan International Coopefation Agency (hereinafter referred to as "JICA™)
dispatched a preparatory study team (hereinafter referred to as "the Teaa™)
headed by 8. HayaShi to the Kingdom of Thailand from Aprililgth to May 6th,
1982 for the purpose of confxrmlng malniy the results of the environmental
impact assessment (her81nafter referred to as "EIA") on the Bang Pakong
Diversion Daa PrOJect and the progress of preparation works for the detailed
design study on the Bang Pakong Biversion Dar Project (hereinafter referred to
s "the Study "), and of prearranging the scope and contents of the Study.

The Team had a series of discussions with the representatives. of the Royal
Irrigation Department (hereinafter referred to as "RID”) and the other related
authorities concerned of the Governaent of Thailand.

The main issues discussed are as follows:

1. Japanese side récognized that the Bang Pakong Diversion Dam Project
(hereinafter referred to as "the Project”) is very important and needs
to be urgently 1|p1emented and also impressed that negative effects by
the Project conld be minimized with appropriate attention to be paid by

RID.

2. Tha1 side requested that the Study be implemented immediately. The
period of the Study 14 months, mentioned in the scope of work is
considerad as tentative work schedule only. Thai side wishes the
Government of Japan kindly make every effort to shorten the perioed of
the Study.
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. The consideration to implement the Study shall be finalized as soon as

passible, accordingly RID shall be informed through the Embassy of Japan
in Thailand.

. Thai side agreed to submit a Note Verbale showing that RID bears the

responsibility on all documents and drawings of the Study before the
signing of the scope of work for the Study.

. Both sides agreed a draft scope of work for the Study herein attached,

Thai side agreed that RID shall moniter the environmental impact during
and after the construction of the Bang Pakong Diversion Dam and RID _
shall take necessary mitigation measures against negative effects on the
environzent which may arise.

. Thai side emphasized that careful attention be paid for land acquisition

and the inhabitants be duly coapensated. Thai side expressed that the -
land acquisition would be smoothly implemented.

- Thai side requested a counterpart training in Jaban for the effective

transfer of technology to the Thai counterpart personnel.

Thai sidé requested that the equipment hnd'maChines be'provided for the
Japanese Study Team during the field work in Thailand and be transferred

_to RID after the Study is finished such as;

~Lomputers Chardware and software)
-Honitoring equipment for water qualities
-Survey equipment

Bangkok, April 27, 1992

R Wi P W

Mr. Youth Kingkate Hr. Shintaro Hayashi.

Director General, Leader, Préparatory Study Team,

Royal Irrigation Departament Japan International Ccoperatlon-
Agency
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Attachment I

LIST OF PARTICIPANTS

1. Thai Side
Royal Irrigation Department

Hr.
Hr.

“Hr.
Mr.
He.

Mr.
Hr.

Mrs.

Aror Khumkomgool
Sanan Sirion

Thanit VYaitayaporn
Samart Chokkanapitark
Pitak Paksanonda
Panya. Sakatamol

Suwit Thanopanuwat
“N¥aowarat Damrongsak

Hontri bnvimbl

Hideshiro Kikuchi

2. Japanese Side
Preparatory Study Tearm

dr.
Hr.-
Hr.
Ar.
dr.
Hr.

Deputy Director General for Adminristration
Director, Bang Pakong River Basin
Developrent Office

Chief, Loan Administration Branch, Foreign
Financed Projects Adaministration Division
Hanager of Technical Engineering Sector,
Bang Pakong BRasin Development Office
Engineer grade 6

Engineer grade 7

Project Planing Division

Chief, General Adainistration Branch,

Bang Pakong Basin Development O0ffice
Project Engineer, Bang Pakong Diversion Dan
Project

JICA Colombo Plan Expert

Shintaro Hayashi Leader
Harud Kesu Member
Yoshikazu Kunagai Hemher
Yuji foriya Hember
Hirencbu Tomiyama Hember

' Hember

Hidehiko_Hioki

Embassy of Japan

dr.
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de.

Hiromori Kuroki
Bnagkok Gffice

Juaji Yokokura

Staff

First Secretary .
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SCOPE OF WORK
FOR .
- THE DETAILED DESIGN STUDY
: 0N _ _
THE BANG PAKONG DIVERSION DAM PROJECT
_ N
THE KINGDON OF THAILAND

AGREED UPON BETHEEN
ROYAL TRRIGATION DEPARTMENT
AND

JAPAY INTERNATIONAL COOPERATION AGENCY

BANGKCK, DATE;

Hr.
Director General,

Royal Irrigation Department

Mr.

Resident Representative, Japan
international Cooperation Agency
in Bangkok
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I . INTRODUCTION o .

In response to the request of the Government of the Kingdem of Thailand,
the Governmant of Japan decided to implement the Detailed Design Study on the
Bang Pakong Diversion Dam Project (hercinafter referred to as “the Study”),
on which a feasibility study had been conducted from September 1988 to October
1890 (hereinafter referred to as "the Feasibility Study™) by the Japan
International Cooperation Agency Chereinafter referred to as "JICA"), within
the general framework of technical cooperation between Japan and Thailand,
which is set forth in the Agreement on technical Cooperation between the
Governaent of Japan and the Government of the Kingdom of Thailand signed on
November 5, 1981.

Accordingly, JICA, the official agency responsible for the implementation
of the techmical cooperation programs of the Government of lapan, will
underiake the Study, in accordance with the relevant laws and regulations in
force in Japan and in close ccoperation with the authorities concerned of the
Government of -Thailand. ‘

The Royal Irrigation Départment, Ministry of Agriculture and Cooperatives
(hereinafter referred to as "RID”) shall act as counterpart agency to the
Japanese study team (hereinafter referred to as "the Tear”) and dlso as
coordinating body in relation with other relevant organizations for the swmooth
iaplementation of the Study.

The present document sets forth the Scope of Work for the Study.

[1. OBJECTIVES OF THE STGDY

The objectives of the Study are: :

1. to review the Feasibility Study and the environmental impact assessment
report on the Bang Pakong Biversion Dam Project (hereinafter referred
to as "E1A report”™) prepared Dy fhai side,

2. to prepare the detailed design and tender documents of the Bang Pakong
diversion daa, pumping station and appurtenant facilities,

1. to pursue the transfer of technoiogy to the Thai countecrpart personnel
in the course of the Study,

f[I. GUTLINE OF THE STUDY
The Study will be composed of following two (2) phases.

i. Phasel
{1)Collection, review and analysis of relevant existing data and
inforsation, and conduct of surveys _
- to collect neccessry data and iafermation for ithe Study
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to review the geological investigation and the soil survey etc.
conducted by RID '

to canduct a survey for construction material swch as cement
aggregate, riprap naterial, concrete pile, reinforced bar etc.

(2}tydrological and hydraulic analysis of the Bang Pakong River and the

(3

(4)

diversion dam

to analyse the river runoff and design flood dlscharze

to carry out water balance study

to analyse back water influence in the vpper river basin by the

“diversion dam

to analyse necessdfy outflow'from the diversion dam

to study gate operation .rule of the diversion dam

to set up discharge cross séction and control water level such as
high, full and low water level-

‘to select ruaoff gaging station site at upstreaa and downstreaam of
.the river for the purpose of future water control uperat1on of the
diversion dam

to select water quallty test stations at upstraam of the river

to study the inundation area along upstream of the river

to study thé 1mprovement aethod of rlver Cross sect10n and protection
sethod of the river banks '

to study the necessity of embankment up and downstreas of the
diversion damn

Preparation of environmental.impact monitoring plan
to review the EIA report

to conduct a survey for quality of water from the livestock farms eic.

at the upstrean of the diversion dam
to prepare the env1ronmental 1mpact @onitering plan as to water
quality, ecology ete.

preparation of basic design
te set up dam axis, position of appurtenant facilities and pumping
station :
to deternine structural d1m8ﬁ810ﬂ of the diversion dan, tide
protectlon gate and appurtenant ‘facilities
to prepare the basic design of daan foundation, dam body, embankeent,
“river bed-and bank protection, closure dam, diversion canal, road,
'br1dge, tide protection gates and remote control system, pumping
station, control house for tide protection and pumping statioa,
electrical and wdter supply system for operation and maimtenance,
to prepare layout plan of office, warehouse and residential gquaters
~for opération and maintenance
to prepare layout plan of temporary works for construction



- to set up land acquisition area

(5)Preparation of tender document
-~ to review the project cost

1o prepare the pre-qualification tender document and evaluation
criteria to select qualified tenderers

2. Phase 1l
{1)Preparation of detailed desizgn

to set up design criteria for cxvxl. mechanlcal and electrical works
ete.

to set up constructionr material criteria

to prepare detailed design of each facility

to prepare approximate ‘design of temporary works

to prepare the design drawings

to estimate the work quantities for censtruction

(2)Preparation of construction plan

to study bulk excavation methed at the leer51on dan foundat1on
including drainage method of seepage water and spoil, method of
excavated material :

to study bulk excavation method under water at dlverslon canal
includiag spoil method of excavated material :

to study concrete and sheet piling method at foundatlon ot the
diversion dam and puaping station .

to study concrete mixing and placing method at foundation, piers and
abutment of the diversion dam

te study construction method of foundation treatment riprap placing,
masoncy works etc. at the river protection works

to study embankment method of closure dam

to study gate and puap installation nethod

to study operation output for each construction work ‘and work
schedule

te prepare construction schedule

(3)Cost estimation

to orepare the Bitl of Quantity

to analyse unit price

to estigate lump-sum price for temporacy works and manufarturer 5
works ;
to estimate total constructlon cost

My
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-{4)Preparetion of tender document
- to prepare tender instruction and condition of contract
- to prepare technical specification for civil and nechanical works
-~ to prepare bill of quantities and tender drawings
- to prepare general information data for tenderer’s estimation
- others. '

IV, WORK SCHEDULE _ :
The study will be executed in accordance with the tentative work schedule
as shown in Annex I.

V. REPORTS
JICA shall prepare and submit the following reports in Eng11sh to the
Government of the Kingdon of Thailand.

(1) Plan of Operation
Twerity. (20) copies at the commencement of the Phase [ study.

(2} Progress Report
Twenty (20) copies at the end of the field work of the Phase 1 study.

(3) Basic Design Report
Twenty (20) copies of the Bas1c Des;gn Report and one hundred (100)
copies of the pre-qualification tender document at the end of the
Phase 1 study._

(4) Draft Detailed Design Repart
Twenty (20) copies at the end of the Phase 1 study.
The Government of the Kingdom of Thailand shall provide its comaents
on the Draft Detailed Design Report to JICA within one (1) month
‘after the receipt of the Draft Detailed Report.

(5) Detailed Design Report
Fifty ‘(50) copies of the Detailed D951gn Report and two hundred (200)
copies of the tender document within two (2} months after the receipt
of the comnents of the Government of the Kingdon of Thailand on the
Draft Detailed Design Report

Vi. UNDERTAKI?G 0F THE GUVERNHEVT OF THE KINGDOH OF THAILARND
. In accordance with the Agreement on Technical Cooperation beiween the
Government of Japan and the Government of the Kingdoa of Thailand dated
November 5, 1981, the Government of the Kingdom of Thailand shall
accord benefits to the Team as follows:
(1) to permit the mesbers of the Teaa to emter, leave and sojourn in
Thailand for the duration of their assignment’ therein, and exempt

them from foreign registration requirements and consular fees,



(2) to exenpt the members of the Team from taxes, duties and any dthé?
charges on equipment, machinery and other materials brought into
Thailand far the conduct of the Study,

(3) to exempt the members of the Tean from income taxes and charges of
any kind izposed on or in commection-with any emolument or allowance
paid to the members of the Team for their services in connection with
the iaplezentation of the Study, o

(4) to bear claims, if any arises, against the menbers of the Tean _
resulting from, occurring in the course of, or otherwise connected
with the discharge of their duties in the implementation of the Study,
except when such claies arise from gross negligence or willful
eisconduct on the part of the psembers of the Teanm.

2. To facilitate smooth conduct of the Study, RID_shall take necessary
measures if cooperation with other relevant organizations:

(1) to secure permission for enity inte private properties or restridted
areas for the conduct of the Study, o

{2) to secure permisston for the Team to_take all data and dbcﬁménts
related to the Study out of Thailand to Japan, '

(3) to provide the medical services as needed {its expenses will be
chargeable on members of the Tean), and,

(4) to ensure the safety of the meabers of the Team when and as it is
required in the course of the Study.

3. RID shall, at its own expense, provide the Team with the following, in
cooperation with other organizations concerned:

{i) available data and information velated to the Study,
(2} additional survey related to the Study, if necessary,
{3) counterpart personnel,

{4) suitable office space with necessary equipment and furnitures in
Bangkok and the Study area,

(

(3]

) credentials or identification cards.
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UNDERTAKING OF JICA
For the implementation of the Study, JICA shall take following measures:

1. to‘dispatbh , at its own expense, the Team to Thailand,

2. to pursue the techﬁulngy transfer to Thai counterpart personnel in the
course of the Study.

.. OTHERS

JICA and RID shall consult with each ether in respect of any matter that
arise from or in connection with the Study.
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Request for Technical Assistance

Project Title : The Bang Pakong Diversion Dam Project
(Detailed Design)

Requesting Agency : Royal Irrigation Department

Ministry of Agriculture and
Cooperatives

Proposed Source of : Government of Japan
Assistance

1. BACKGROUND OF THE PROJECT

(1) BANG PAKONG RIVER

‘The Bang Pakong River flows down from northern mountains
in the east-central region of Thailand collecting runoff

of many tributaries and empties info the gulf of Thailand.

The river has a large catchment area of 17,660 km?
extending over four changwats of Nakhon Nayok, Prachinburi,
Chachoengsao and Chonburi and holds a rich annual runoff
of 7,930 HCH.

It is rather difficult, however, to use rich river water
for a big water demand in the river basin due to the

following reasons:-

a. The river runoff presents seasonal fluctuaiion with
muci water in wet season and less water in dry season
and fs difficult to use corresponding to agriculture

- and éther.bater demand without storace dam in the

upper river basin.

b,  The riﬁaf section of about 120 k. from river mouth
in the lower basin ts formed by very gentle river
slope of about 1:100,000 and always suffered from sea

water intrustion caused by tidal influence.
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(2) AGRICULTURAL CONDITION I¥ RIVER BASIN

Agricultural land of 994,000 ha. is ekpanding in the

river basin.

In the upper basih,belonging to changwats of Nakhon Nayok.
and Prachinburi, paddy, cassava, maize fruits etc. are
cultivated in the area of 656,000 ha. The area however,
is placed at depressed situation due to Tow agricuTtﬁréT
productivity caused by rainfed cuitivation,

In the lower basin being Tocated at Changwats of Chonburi
and Chechoengsao, there is an agricultural avea of
338,000 ha.,'where plantation of sugar cane, fruits and
vegetable is prevaiTing in addition to paddy and cassava
plantation and their products are supplied to Bangkok
Metropolitan market. " Since agricultural area along the -
river can introduce some fresh water in wet season pre-
senting much runoff, agricultural productivities of the
area are a little higher than these of the upper basin.

However, crop plantation is not made in dry season due to
scarce river runoff and saline water intrusion by tidal

influence.

Agriculture in the Bang Pakong River Basin, especially
in the lower basin is becoming important recently for a
large market of Bangkok Metropolitan and Eastern Coastal
Industry Areas,

Thai Government, therefore, intends to set up irrigated
agriculture by water resources development of ‘the Bang
Pakong River and to supply various kinds of agricﬁ1tura1_
products corresponding to consumer’s demand in the urban

and industry area.



(3) INDUSTRY AND URBAN DEVELOPMENT IN LOWER BASIN

(¢)

Industry andW{fbanarea js rapidly expanding in changwats
of Chonburi and Chachoengsao of the lower basin.

Since the area locates near Bangkok Metropolitan area
and has vast flat area, industry and urbandevelopment to
support “future national economy of Thailand wiil be pro-

gressive.

Howéﬁér;*iﬁdusfry and domestic water is considerably
limited in the area, so that urgent water supply by the
Bang Pakong Water Resources Development is required.

WATER _RESOURCES "DEVELOPHENT OF BANG PAKONG RIVER

Since stab1é'ﬁatér supply is the mostkimportaﬁt factor
for agriculture, industry andurbandevéTopment in the
river basin, Thai Government dgcided to accelerate the
Bang Pakoﬂg Water Resources Developméht with the highest
priority in governmental development policy.

' In this connection, the master plan study for the Bang

Pakong Hater Resources Deve1opment and the feasibility
study for the high priority project selected from the
master. plan had been carried out in 1990 by Japan Inter-
natxonal Cooperatzon Agency (JICA) under Japanese
Government Technical Cooperat1on Program in response to

Thai GOvehnmént‘s request.

lOutl1ne of the water resources development plan in

accordance with the master—p1an and the feasibility

study is summarized as follows:-
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a. Qverall Water Resources Development

4 13 storage doms with total resemoir'éapdcity of

2,304 MCM ore proposed in the river basin.

* Available water of about 4,000 MCM P.a
corresponding to about 50 percent of total fi_ver
runoff in the basin is developed by providing _

13 storage dams.

4 gvailable water of 4,000 ¥CM P.a is allocated to
irrigation water of 3,670 MCM including j‘ishery..
water of 15 MCM., domastie water of 116 MCM and
industry water of'215.frf€:‘4. -

* Total irrigeted agricultural arvea is ezpanded to
392,000 ha. in wet season and 210,000 ha. in

dry season.
b. High Priority Project

The water reéources development fh‘the'10wer bééih

s taken up as the high priority deve]opmedf-inigrder .
to supply stable agricultural prodﬁc{s in'féspbnse

to large consumer's demand in Bangkok Hetropolitan

and East Coastal Industry Area, and to Sécune.jnddstry
and urban water for the area being répic:ﬂ:yi developed =
in changwats of Chachoengsao and Chohbdri. | |

In this connection, the ?easibility study 1is ca%ried
out to expedite the water resources_deve?ﬂ{)mént in the
Tower basin. Outline of.the high priority project: is .

as follows :-
*  Rabom dan with active reserveir capacity of

40 UCH, which is under construction by RID is used

for water sources of agriculture.
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4 Bang Pakong Diverston Dam with reservoir capactity
of 30 MCH and 5¢ Yat Storage Dam with activé
reservoir capactity of 300 MCM is newly proposed

as new water sources for the lower basin development.

* pvailable water to be developed by the above three

water sources reaches about 8§50 MCM P.a.

# Availéble'mater'of 850 MCM is allocated to {rri-
gation water of 660 MCM., industry water of
161 MCM and domestic water of 32 MCM.

TIrrigation water of 660 MCM is allocated to 540 MCM
for the left bank arega, (Irrigation intensity of
150%) 104 MCM for the dry season water in the right
bank and 19 MCH for jmshery pond.

*  Irpigation avea in the left bank reaches:és?SOO ha.
consisting of Tha Lat area of 29,200 ha. and
Bang Pakong Left Bank area of 14,700 ha. JIn addition,
the existing right bank area along the Bang Pakong
~ river can receive irrigation water through the

reservoir provided by the Bang Pakorg diversion dam.

Although irrigation area is not estimated in the
feasibility report, the irrigation area by dry
season water of 104 MCM is assumed as dbout 10,000 ha.

% project cost is estimated as about 8,800 million

Baht on 1990 price basis.

' ¢. Bang Pakong Diversion Dam Project.

Thai Government selected the Bang Pakong Diversion Dam
Progect from theproposed prOJect in the feasibility

study as the 1mp0rtant and high priority project to be
~ implemented urgently taking into account project scale,
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project cost and urgent water supply to the development
area in the lower basin. ; _
The project outline is summarized as foliows :-

% The rver at the diversion damsite has a catchment
area of about 14,600 sq.km. and armual runoff of
about 5,500 million cu.m., cbnsisﬁing of 5,000 MCH.
in wet season from June o November and 50 MCM.

in dry season from December to May.

*  Bang Pakong Diversion Dom with reservoir capacity
of 30.MCH is constructed at 70 km. upstream site

from the river mouth and near Chachoengsao city.

*  Purpose of diversion dam is to prevent saline
water intrusion by tidal influence and to supply
fresh water fldming down from the upper basin to

beneficial area in the lower basin.

*  Avatlable water to be developed by the diversion
dam is about 490 MCM P.a which {s allocated to
irrigation water of 243 MCH and 10¢ MO at left and
right bank area respectively,'inﬁustry and domesiic

water of 133 MCH and fishery water of 13 MCA.

*  Irrigation area is proposed to be 14,700 ha.
conststing of 12,300 ha. for the existing left bank
area, 2,000 ha. for the expansian'leftrbaﬁk areq

and 400 ha. for fishery ponds.

The above area is irrigated by puwmping station
with low head insialled at left bank of the re-.
servozr and irrigation canal startzng at pumpzng

station ond covering service area.
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_Right bank service area of about 10,000 ha. also

could be irrigated by direct water intake from

the reservoir.

' Whter suppIJ to fishery pond bezng located along

left bank of the river could be made by the ertga—

'zLon canal mentioned in the above.

Altﬁough industry andurban vater supply is not
studied yet in the feasibility study, these water

will be supplied by pwiping station installed at

_rtght bank and pzpelzne system connecting to wa

CQ?ISLUTIQI‘ ared.

ongect cost for the dtverszon dam and zrﬂzgaszn

anal system is estimated as about -,000 millior

bahts on 1990 price basis.

Detailed Design of Bang Pakong Diversion Dam

The Bahg Pakong diversion dam project is a large scale
project with need of high technology, especially for
its detailed design.

'In this connection, the Thai Government requests to
" carry out the detailed design works of the diversion

dam including. pumping station for irrigation by the
technica1:conperation:of Japanese Government.



IMPLEMENTATION PROGRAM FOR BANG PAKONG DIVERSION

"__m__-_._.__mﬁ.m-__m~.._.__.-..._......,..‘.._.__.___......-_m.—-‘.-.....‘_‘.._,.,_._.._...__...,...,..H.._

The Thai Government intends to carry out the construction of
Bang Pakong Diversion-Dam prOJect by use of the Tha1 Government
budget and possible economic cooperatTOn by the_Goyernment of
Japan or other sources after completion of the détailed design

works.

In addition, implementation of the Left Bank Irrigation Canal
Project including the detaiied ‘design and construction also is
expected to be carried out by the Thai Government oudget with
economic cooperation by the Government of Japan or other sources
which. sha?i be carried out in para?]e] with the construction

of Bang Pakong D1verswon Dam Project.

The raw water conveyance project from Bang Pakong Diversion
Dam to the industry and urban development area, will be
implemented after studying its definitive plan by Thai
Government, because the feasibility study is not made vet.

(1) EXECUTING AGENCY

Executing agency for the project implementation is RID
under the Ministry of Agriculture and Cooperatives.

(2) TECHNICAL COOPERATION 10 BE REQUESTED 70 JAPANESE
GOVERNMENT

Thai Government expects technical cooperatibn'by Japanese

Government for the following.
- Technical cooperation to prepare the détai]ed design of

Bang Pakong diversion dam inc1uding tender documents_for

purpose of construction.

Y



(3} OQUILINE OF PROJECT FACILITIES

(¢)

Outline of project facilities for the diversion dam
is summarized as shown in Table-1 in accordance with
the feasibility study result.

TMPLEMENTATION SCHEDULE PLAN

The project impiementation will be made dividing into

three items of the diversion dam, irrigation system
and the raw water conveyance system.

The'impﬂementation schedule is set up as shown in Table-2

taking into account the implementation procedure schedute
in Thai Government, technical and economic cooperation
schedule by Jéﬁanese'Government-or other sources and
detailed design and construction.échedule.



Table-1 : Outline of Project Facilities

1. Bang Pakong Diversion Dam

(1) Dam Scale

a. Reservoir Capacity 30 MCM
b. Dam Length 280 'm
. Dam Height 19.3 m

(2} Facility Component

a. Foundation Excavation 500,000 cﬁ}m with depth.of about 10 m
b. Concrete Pile at Foundation 1,900 P.C.S., 24,000 m -

c. bam Body Concrete 37,000 cu.m-
d. Tide and Flood Control 30 mx3.7m 2 units
Gate 30 m x 7.5m 2 units
' 30 m x 10.3 m 3 units
e. River Bed Protection Concrete Blbtk of 2,900 P.C.S.
_ riprap of 4,600 m®
f. Slope Protection Concrete Pile of 1,000 units
' Wet Masonry of 4,400 cu.m
g. Maintenance Road - Road Length of.IG Km
Bridge Length of 170 m
h. Closure Dam Length of 230 m
Height of 15 m
_ Embankment of 150,000 cu.m
i. Diversion Canal Length of 1;3'Km

Excavation 4,500,000'cu.m under water

2. Irrigation Canal System (Reference only)

(1} Service Area at Left Bank

a. Irrigation Service Area - 14,300 ha
Fishery Pond Area 400 ha
Total 14,700 ha

c. Availablc water 256 HCM



{2} : Facility Component

_a. Pumping Station

b. intake Canal

C. Left Canal
~d. Right Canal

e, Drainage Canal

260 cu.m/min

‘Pumping Head 6.1 m

Pumping Scale ¢ 1,500 mm, 4 units
Pumping Output 390 KW

Discharge Capacity 17.6 cu.m/sec
Canal Léhgth 700 m

Intaké Weir : One place

Discharge Capacity 4.8 - 0.7 cu.m/sec
Canal Length 12 Km '

Discharge Capacity 12.9-3.0 cu.m/sec’
Canal Length 24 Km

Discharge Capacity. 15-6.0 cu.m/sec

Canal Length 30 Xm

Water Conveyance System (Refe:ence only)

(1) Raw Water Supply Amount

(2) Approximate Facility Component

Urban Supply 19.9 MCM
industry Supply 113.2 MCM
Total - 133.1 MCM

The subject is to be studied and finalized by the Thai

Government.
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Project Cost

(1) Diversion Dam and Irrigation Canal Systenm
(Based on the F/S Report)

Ttems Cost (Million Baht)

a. Construction Cost

Diversion Dam 2,134

Irrigation Canal Sysiem 619

Sub-total 2,753

b. Land Acquisition | | 473 -

c. Survey Works for Detailed Design 30

d. Engineering Fee _273

Administration Expenses 134

f. 0/M Equipment : o 714.

g. On-farm Development 322
Total 3,999 = 4,000
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3. DETAILED DESIGN FOR BXNG PAKONG DIVERSION DAM AND

3.1 SCOPE OF WORKS OF DETAILED DESIGN TO BE CARRIED OUT
BY JICA

The detailed design for Bang Pakong Diversion Dam
and pumping station is expected to be carried out
by JICA under the technical cooperation program of
the Japanese: Government. o

It is advantageous and ecdnomical'td construct the
pumping station together with the d1vers1on dam,
because, the pumping station locates near the d1ver510n
damsite and its construct1on includes s1m11ar works
such as piling, building, electrical and control system
etc. which are also carried out in the diversion dam

construction.

The proposéd scopé of_works for the detailed desigh
is as follows and study period is estimated to be )
one year,

(1) Data Collection and Analysis

a. To revfew_the feasibf]itj report'for the
agricultural water development project
for Bang Pakong river basin prepared by
JICA in 1990, '

b. To collect and analyze data and information
to carry out the detailed design

c. To instruct and check the topographical survey,

geological investigation, construction material
survey etc. which are to be carried out by RID.
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d. To carry cut survey and test for quantity
and quality of groundwater, embankment
soil, cement, aggregate, riprap material,
concrete pile, re1nf0rced bar etc. available
“in Thailand.

e. To study RID design standard for civil and
building works

f. To study available construction equipment in
Thailand and from foreign country.

g. To study power capacity supplied by P.E.A.

h. To study tender and contract condition and
regulation provided by Thai Government.

i. To study tetﬁnicél Specification for civil
and building works provided by RID.

j. To study basic rate and unit price of works
preVai]ing in Thailand for construction cost

estimation,
k. _Othérs.

(2) Hydrological ard Hydraulic Analysis of Bang Pakeng

River and Diversion Dam

a. To analyse the river runoff and design flood

_dischéfge at Bang Pakong diversion damsite.

b. To éarfy out water balance study at the diversion
"daméité'based:oﬁ the river runoff, reservoir
capac1ty of Rabom dam and Bang Pakong Diversion
Dam, and water requirement of 1rr1gat1on industry

'and urban deveiopmenti areas.



c. To analyse back water influence in the upper
river basin by the diversion dam.

d. To ana]yse necessary outf]ow from the d1vers1on
dam to the downstream river.

e. To study gate operat1on rule of the diversion .
dam correspond1ng to water level fluctuated hy
tide and river flood. '

f. To set up discharge cross section and contro?
water level such as high, full and low water

Tevel.
g. To select runoff gaging station site at upstream
and downstream river for the purpose of future

vater control operation of diversion dam.

h. To select water quality test station ét upstream

river.

i. To study inundation area along upstream river
in case high and full water level of reservoir.

J. To study 1mprovement of river cross secLlon and

protect10n of river bank.
(3) Basic Design of Bang Pakong Diversion Dam

a. To set up dam axis, position of appu tenant
structure and pumping station site for irrigation.

b. To determine structural dimension of diversion

dam, tide protection gate, and appurtenant

facilities.
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“c. To carry out the basic design for dam foundation,

dam -body, river bed and bank protection, closure
dam, diversion canal, road, bridge etc.

d. To-carry out the basic design of tide protectfon
gates ahd remote control system.

e. To carry out the basic design of pumping station
for drrigation purpose including hydraulic con-

dition;'pumping equipment, pumping foundation and
building, intake canal etc.

f. To carry out the basic design of control house
for tide protection gate and pumping station.

g. To carry out the basic design of electrical and

water supply system for operation and maintenance.

h. To prepare layout plan of office, warehouse anc
residential quaters for operation and maintenance.

i. To prepare layout plan of temporary works for

construction. -
j. To set up land achisition area taking into

account O/M fatility site, contractor's camping
site, spoil bank area of huge excavation etc.

Detailed Design Works

a. To.set up design criteria for civil, mechanical

and e1ectficé? works etc.
b. To set up construction material criteria.

c. To set up items to be desigred, manufactured

and installed by manufacturers.
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d. To carry out the detailed design inciuding
stability analysis for foundation and structures
of diversion dam, appurtenant facilities and

pumping station.

e. To prepare the design condition for tide
protection gates, pumping equipment and remote
control system required for manufacturer's

design.

f. To carry out the detailed design for control
house, maintenance road and bridge, electrical

system, water suppiy system etc.

g. To carry out approximate deSign for temporary

works.
h. To prepare the design drawings.

i. To estimate the work quantities for construction
based on the detailed design and design

drawings.
J. Uthers.

(5) Construction Plan Study

a. To study bulk excavation method at dam founda-
tion including drainage method of seepage water.
and spoil method of excavated material.

b. To study bulk excavation method UnderfwatErfat_
diversion canal including spoil method of

excavated material.

c. To study concrete and sheet piling method at
foundation of diversion dam and pumping statﬁon,

Mgg__.



d. - To study concrete mixing and placing method
at foundation, piers and abutment of ‘the
diversion dam, '

e. To study construction method for foundation
treatment, riprap placing, masonry_works; etc.
at the river protection works. '

£. To study smbankment method of closure dam.
g.  T0:5tudy géte and pump instailation method.

h. To. study operation output for each construction
work.and work schedule.

i. To prepare construction schedule by critical

path'method, taking into account combination
schedule of civil and mechanical works.

(6) Cost Estimation

a. To prepare the Bill of Quantity based on
various kinds of works.

b. To analyse unit price for various kinds of

works.

c. To esfimate lump-sum price for temporary works

“and manufacturer's works.
d. . To’estiﬁate total construction cost and to
classify the cost to foreign and local currency

portion.
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Tender Documznt

To prepare the prewqua]ificatioﬁ'fehder document
and evaluation criteria to select qualified

tenderers.
To prepare tender instruction and condition
of contract. '

To prepare technical specification for civil

and mechanical works.

To prepare bill of quantities and tender

drawings.

To prepare general information data for

tenderer's estimation.

(8) Document io be submitied

Detailed design 1eport
Tender Documents.

COOPERATTON WORKS-BY RID

Prior to and during the detailed design by JICA,RID .

will perform the following cooperation works.,

Topographical and geological survey.
Construction material survey,

Advice for tender and contract cond1t10ns and

regulation provided by Thai Government

Advice for technical specification for civil
and building works provided by RID.
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ABKER T0 BESTIONNAIRE
e

- THE DETAILED DESIGN STUDY
oF

THE BANG POKONG DIVERSION DM PROJECT

1. BACKGROLND 0 THE PROJECT
1.1 Natimeil ﬁevelommt Pian.

Prior tﬂ the begmnlng of the sixth f:.vewear plan in 198'7 9 national
develcpmmt plans cmferlng & paricd of 25 years bave been 1mplmted with
.clear' result of improvement in both the comntry’s ecmcmy and’ the pecple 5
sta.ndard of hv.mg. The gross national product (GDP) increased 18 times from
al:gc:ut 88,900 million Bath in 1961 to about 13041,Qm'milli.t:n Eiaht in 1985 amd
pei cépita Ancome increased 10 times from 2,150 Baht in 1961 to 20,420 Raht in
1‘?95. N | |

.. In sp.lte m" the a!xxve ﬁ'Eﬂtl(]"%ed achleva'wmt in crverall natioral economic
and scc:xal develommt, varicus pmblﬁms such as the falling of the economic
_grcmm 'ratr:_' dm’lng the &’ .th'five«yéar' plan period, .fiscal and internétimal
trade deficites, poverty, unemployment and heavy debt service ratio etc. were
Valss_:ji W@ht éhcgitji as _é .cms_eqﬁmcé' of implaementation of the national
deyelbm'mt :pxaéms _

e Develt)mt af  the Bc‘d";.g Pakong Diversion Dam Project was formulated
dLil"J.!‘Ig the 51/1:11 flve-yeer plan penad which ccrverted the years of 1987 to 1991.
The pr.mtnpal (3&3::‘15 of tha sixth plan were t0 raise national developn‘ent to a
level tha'L can assure the country to progress and prosper in the future and to
SD].VE the a:canmn: and e;cscval th‘lﬁ'ﬂb that have acct.m_llated over the past-_
Based it such a pr:mc:Lpl&, an, aver‘age r“a‘te of gr'!:mth at pot less than 3 pzreent
per' armwn was prtposed 1n‘c3rder tu pn:w1de JDb oppor-tunities for at least 3.9
mllllm persons dur':mg the plan pem.nd and improvement of the o tal;,ty of life
in tlo_th rur'al and urban areas together with developu‘ent of the quality of the

pc}pulatlcn were defined also as the major objectives of the plan.
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In order o a{tain the principal economic and soxkial objectives and
targets. cited ;above_. the sixth plan specified 10 main prbgrarns with sach
program  consisted  of several key issues. Amang those key issues constituting
aperating frmw*k for the government and private sec:tnr", the main policy
basis - for the govertkeent to 1n1t1ate the Rang Pakong Diversion Dam Project
mxplmtaum can be smnarized as Tollows.

Aa To improve the use of natural resoureces in generating employment
including  conservation c:f rescuces tuensure cmtinued_ and consistent ecmtxnlc
use and iﬁcr’ease‘ of water resouwrces utilization efficiency, etc.

b. Té create - ampln?néﬁt' and .tn mcr‘ease tﬁe .mcm_\e of farmers through
di@rsificaﬁm nf agriculharal anr_i industrial production.

e, To develnp specrf.u: target areas mclu,dmg B&u’\qi/ul' and its environs,

urban grtmth CETIt&'—.‘*f‘S in prcrvmc1a1 regions amd the Eastem Seaboard and other
new eConomic areas. _ _

d..' Tca impn:we th‘-;- living cc'nditi.cns of the ﬁlral people in thé backwarﬁ,.
middle level and progressive areas.  To this effect, the gu{fenmmt shall
concentrate its rescurces on the backward and mic{&ie level arsss and encourage
the prlvate sector to :anest more in prngress;we areas.

Nlth the above policy guidance aa:cmqam:n.ed with favmrable turn of
the state of world economy, economic perfommance overall the country has marked
F- cmspici.c'ivia %cccinplishﬁt_ during the &' th plan periq:l thcugh the
perfm‘mance | in . each EEEtD!" .1.5 not idenﬁcal. Following table indicales annual
growth rate of Thai economy compared with those achieved in manufacturing and

agricultural éeﬁtor*s during the years from 1985 to 1990.
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Averane fAnnual Growth Rate in % oin

Year: GDP_Growth Mmufacturmq Sector  Aqriculbural Sector
1985 3.5 -0.6 | P

1986 5.9 10.8 g o

1587 9.5 13 . oz
1968 13.2 16.8 o 10.2

1989 12.1 o 4.1

1590 9.5-10.0 13.7 R 1.0

Source: NESDR(for GOF), Hank t‘Jf Thzu.land and Bang}’uk Pank Ltﬁ (for' the .
nthars) Figures for 1990 are esta.matﬂd _ _

The above table indicates that the renmr"kablé Ecmom:!c growth ratea-'.wasr
marked mainly due to the expansion of ron-agricultural sectors while the
agric:ultufe itself marked relat.i.\nel.y low figure whlch .will' m'"sa'l mt:me )
disparities between the urban and rural areas unless the QCN'E?THIE:"It can 1mple:rent
income distribution le.'I.C.IEE. . . |

In the 7 th 'f:.ve"year plan whlch has been star‘ted 1mplenmtat1m 51nce 1‘?‘?:2,
the major objectives are therefore,. placed on thse fﬂllmmg three 1ssues;.

a- To cmtlru.mly sustain the country’ s economic growth -ﬂ; an apprtspmate

level with stability.

b. To distribute income and developmmt prospem.ty tt:l the mglcns

C. To develop Human FESGUF‘CEG, quallty of life EI"\VJ.Y’U'\IIET‘It '=nd natur‘al e

sources, '
With major abjecﬁives as above listed, varlms targets have been set
out for dfawing development gﬁde_lines éﬁmg whit:h_.t.he main '.i.ss;.ues" can be Sum

marized in the following table.
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Main - lssues
Growth  Rates -
Overall economy
Pear capita income.
Agricul ture.
Industry
Evport valuss.
Stability: -
Inflation rate.
Trade deficit.
Income Distribution:

Target groups.

‘Poverty popudation under poverty line.

Human Resources and Gk.;.ality of Life:
Population gresth réte;

- Overall enployment.

8.2 ¥ per annunm.
7.0 % per anmsn.
3.4 L per anmwn.

?.9 % per annuwn.

34.7 % per anmwm.

Sat5 L per year.
lLess than 2.4 % of GIF per year.

Foor agriculturists, Employess in agr
cultural sector, Small self—amployed
workers and small-scale businesces,
Foor employees in private enterprises,
_G(:wemrumt officials and emplovess,
Those who camnot felp themselves.
Less than 204 of total population in

1956.

1.2 % by 1996.

- From 32.02 millicn jobs in 1991 to

F4.80 million jobs in 1996 including

20.2 million in agriculture and 14,65

- miilion in nore-agriculture sectors.

Matural Resources and Environmental Development:

- Conserved Torest area.
.D_istributim of land owaership.

Issuance of land title deeds.

More than 25 7Z of the total land areas
of the country.

Urging land reform in 30 million rai
within 7 years.

Nationwide within 20 years.
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Environmental Q.tality: .

KD contents not exceeding 4 milligrams Loweer Chao Phrava rivér 100 n from

per litre. estuary, Loser Tha Chin river 150 km
from estuary, Efc»astal SrOas, Tmr:ist_
destinations, any areas with seumge
prublems or cmteminatim. 61’ untrea—
ted water for cmaunptim-

Sewage treatment and disposal of Reducing both organic dirt and hazar-

industrial wastes. dous wastes to 400,000 tons per year.

Saurce: Summary of the 7°th National Economic and Social Development Flan
{English) by NESDB Sep. 1991. | |
1.2 Qgritultufai Development Plan.

V_e_\rious plant:; concerning agricultaral development have been proposed and
incorporated in. the 7°th five~year plan with the objectives and targets t;".vf each
plan defined and guidelines for aoperation framework provided. | However, the fini-
stry of Agriculture and Cooperatives (MOAC) categorized thooe dealing with natu—
ral agr"icultur_al resources development anid conservation int@'five(;‘.‘\s categories
which are summarized below: ' '

A. Land Resources and Denership.

In order tu maintain natural balance Dfléﬁd resmrces, land mmerghip of
those with high efficiency for agricultur‘al. production shail be properly managed’
while those deteriorated land rescurcves shall ‘be restored and developed for bet—
ter use of agricultuwal production.  Among tfpse _ma\ic:r plans to be implemented
wnder this category, the' gcs\)emment will promote:

a. Development of total 182 million rai deterioratsd land.

b. Froviding cultivatioch lands to the léndless farmers through affective
implewmentation of land reform program.

. Expediting issuance of land title deeds to creat justice and moral in land

development.
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d. To prevent transfer of agricultuwral land with irrigation facilities and
infr'a—étmtijre t:dnplc—zted by the govermnmant for other nm—-aéri«:ulhu*al
uses through supporting introduction of special t.a:»:atirh ;TE?aijlr‘EE.

e. Establishment of land bank to support land distributiu% policy.

B. Natur’-ai Resources Protection and Development.

Matural resmtrtes tt;.) e L.rt'ilized for agricultural devé.l logﬁent shall be
kept under proper pﬁtectim not only for prevention of further destruction bat
alzo for assu.r'aste: of suf“taining agri&:uliural development in future. Out of tho-
s major J.ssures, the government emphashes- |

. Early pr’mulgatlm af the- conserved for‘ecat area over the country which

_ shall be cmfcurmable ta about 25 7 of the total land area in Thailand.

b Developrent of t':mmu'nity'foréstry.plan and to ex;:eﬁite promuigation of
the economic forestry act.

c. Prumotlm of watér' rEsourees dmvelopswmt which shall be divided into large,
med;u_un and small scale dependlng on the development potent 1a1=.

d. Manimiz ing 1rngat;|.m water use efﬁc:.ency

e. Preventlm of spil erosicn by adcrptmg pmper cultivation and cmpﬁing

. rret:‘mc(olcgy. . .

f. F‘rc';tecti:m and resteration of cnasfal resomrTes.

Q. fmplénentatiu1 of fée collection systan‘ from those caused polivtion to
'tﬁe natural resouces ar affected agricultural activities. The collected
fee will be utilized for conservation work of the affected resource.

D_. F‘icréry Develcspme.ﬂf.

'ihe flshery develmpment in Thailand has bruught tremendqu pmf;t to the
country s ecmm\y tfmqh provision Df maJDr‘ nutrition souwrce for the people as
w2ll as erportatnan Earm.ngss from the fishery products. Among various plans pro—
pr_)sed 'for‘ 1mplen-ewtat3.m in thae 7 th plan per.u:td the following are most essen—
tial ones.

A Rehdbllltatlm of .var:;.c:us sized water resources for develup‘rent of inland
fishery.

b, To release aguatic animals into the existing water resouwrces.
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c. To devel'op ant artificial coral reef at inshore area to avairl ‘pmpaga.tim
of aguatic animals. . | |
d. To establish propec régulétican for résa.trces protection for.tha nearsm
fishery area.
e. To protect and restore mangrove forest to avail inshore fishery devélmp—-
ment |
f. To conduct survey over the offshore .fis%hery resources and to formulate. .
develémm£ plan for -a.qua::ultur'e and offshor'e- fisl‘Eﬂ- .
g. To conduct 5L|r§.fey aver the marine fishery resorces and to develop ﬁxaf'iné
fighery through joint venture with the neiéhbouring cotlrjtries_:. . |
h. Pre@ﬁm cﬁ‘ water bo.l lution by shrimp arlxd fish_ farming.
0. Crap Production. . |
Durmg the 7 th plan perlod average annual grmth rate in a\gra_cultural
sector is =et to be A /., In order to actueve ’c}ug tar‘get, the dovertanent shall
implement various plans in crop prtx:!ut:'tlm, marketlng ad 1rjst.1tut:_Lma1 devxf_zlup—
ment aspects among which the following issues are Imcrst esséﬁial S,
a. Fromotion of crop ;iiVEf'Si'fiEatiﬁ3 based on natural conditicns prevézilin_g
‘and marketing demand.
E. Fromotion of processing business tﬁ 'increa_se_‘the valué of égr‘iﬁultural_
products. | . - |
c. To develop farrner‘s.- capability in farm managémeﬁt and tc 1n::r1ease .qua]..ity of .
farm 1abcur"5. | - | | | |
d. To develop farmers capabtility in engaging fo—farming works,
. To support farmers in creatlon and planning of e farm mnnagerﬁent ﬁlaﬂ.
t. To conduct research and develop'na‘!t For nes cr‘mp varletles and farming
technology for increase of crop pruductlm efflt:la‘u:y. .
g. To develop data relay and cn—line E.ystern 'fur pi"C!Vldlﬂ'g agr‘J.cuItural i
formation including marketlng aEﬁVltJ.ES and 1n5t1tut1mal develc:pamt-
h. To ccordlnate with the private sector for e>.panmm of a,gr'J.cultural 1n-.

surance system to cover more farm and livestock products.
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i. Provision of more credit service to avail production and marketing of farm

p_roductsa.
E. 'Kwaterj Resources Development.

In order to cope with incr‘eé\ssing demand of water resources for various
uses iﬁclu‘diﬁg agricQIture,' industry and domestic consumption, a series of policy
guidancé has been proposed al;\d incorporated in the 7' th five-yvear plan. The
following are those essential ones’ to be emphasized particularly.

a. F‘r‘mutlm of water resources development in the area suffering 'f.r't:m frecnmt
dr“cx__tgh;{i and/or water shortage. - |

b. PrﬁTDEfLiUT of "irr:f;gatim for dive:;‘sified crops elsewhéfe in addition to the

' '.t?aditit':.na]; ﬁaddy rice irrigation mustl.y in the'f.lé\t plain.

c. Promotion of water resources :develmmt by taking into account of long
term J.mpact to be cc-\used by the develcrped' water rescur'ces s0 as to a\t;ail
ﬁr‘dﬁer :al-lcx:ati(m of water and to minimize possible conflict happened among
the users. |

cl,..To readiust existing irritjéticsj projects for increase of efficiency in
ccnveyancé and aisﬁkilx.ttidﬂ ‘of water as well as in D& of the system.

e. To develop pir;;sib.ility for collection of water t‘;l“targe from wéter users
for use of éyétm DM as well as for water resowrces management. Cﬁllectim
will be s;férted “from industrial and nm;-agriCLtltLlre users at the béginning.
Put  for agriculture users, collection of water charge will be started only
mly. when water is effectively and esonomically util.ized.

f.. In order to increase water use efficiency, water users shall be properly
bl*gé{niééd and decipline in water use established. .

g. In’ order to prevent sedimentation, soil conservation wark to reduce soil

Srosion shall be introduced at the upstream of water resources.

1% Fole of the Bang Pakong Diversion Dam Project in the Tha Lat Basin

Devélumtéﬂt Prodect
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In the overall basini study for agricultural water resources development of
the Hang Pakang river basin, development of the Tha Lat river basin project

arwa which is composed of twoe sub—basins namely; the Lowsr Bang VF‘lakcng sub-basin

Gand the Khlong Tha Lat sub-basin has been ranked highest priority base‘.‘d on the
result of integrated pr%::ja:t eQaanatim. Feasibilify stﬁdy was therefore condue-—
ted also for the Tha Lat river basin I(:_msem.tently- _

Tha Tha Lat.river basin development project is a ﬁmlti-*p_t.lrpmse water supply
project for ir'rigat'im_. intdustrial water. Sply, dringing and ﬁs.hery. Total |
agricultural land area is 42,500 ha. in additich to 1,400 ha. fresh water fish
pond area which receives water from lrr.lgat.lm cmals and natur'al streams In
order  to meet buoe amount of water demand in the basln, aside from existing Tha
- Lat diversion weir which was constructed far irr‘iqat_i.m d_f exi_esting 22,100 ha.
Tha Lat irrigation area, the :pmject inténds_ to devgiap_tm following three({s)

additional water resouwces for supply of water to the project area.

Catchment Live Storage
‘HWater Resources Arealsg.km. ) Qa;éacigxgrﬂ__“‘i)_ Remarks
¥hlong Rabom Dam 18l a0 Cﬁ“plabad;r
Ehlong Si Yat Dam Q7h 00
Bang Fakong Diversion 12,061 30 ) B Frésh water storage.,

Dam

¥ Irrigation area in the left bank.

Out of the above three water FesOUrTeEsS, the Rank F‘akc:ﬂg__l);vérsim Dam
project has the most significant role in the whole Tha Lat river basin in terms
of water resources develtnpment and utilization because the pmjer:;i:: is .being 1o
cated at the oost doasiream of the Béng Fakong river. The project can provide
not only the river run—off water for various water users, but also ffesh water
supply especially durlng the dry season.

Fole of the Bang Pakong Diversion Dam F'rDJeci. in i:he pmpc:uged Tha Lat river

bagin can be illustrated by comparison of the proposed water uss both in the |
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project area and the whole b.s\sin area. The result of comparison is shown in the

folloeing table. All data used in the comparison are obtained from the JICA £/

repart.
_I_t._;_eq‘gg_ i Whole River Basin Bang Pakong Diversion Dam Proigct
Irrigation
Service Area 42,500 ha. - 14,300 ha.
Irrigation Water Demandk S540.3 MOM | 243.5 MM {left bank)
7'(ﬁver_age, Arnual) e 104.0 MM 104.0 MM (right bank)
Industey _ 160.8 MM 113,72 1O
Water Supply | . 2.7 MM 19.9 Mo
Fishery . 19.1 MOM - 12.8 MO

{Average, Aonual)

¥ Irrigation water demand is estimated based o 150% crop intensity.

The above table shows the estimated water demands for various uses which
Shf;l_].l be E.upplied by the project. Result of h)njrc;ldgical sim_,alatim. justified
also that the project is afford to supply water to meet the above water demands .
which share more than half of the total water demands in the whole basin. Cons
truction of the proposed project will bring about significant effect in water re—
SOUITES developruan_t and utilizatim_in the Mt}le river basin.

Aside from the importance lin providing water resowtes for various users,
pmvmfim of s.alrt water intrusion is one of the primary function that the people
in  the P@ince of Chacheongsao are expecting eagerly. Due to reduction of
forest area in the upper river basin, the watershed area has rather poor capabi—
lity to conserve aoisture, so that the flood nooff used to concentrate in rather
short pe:;*icx:t, while diﬁcﬁarge in the river during dry season becomes lowar
which indures more serious salt water intrusion to the upstream area.

| Sa_l_ine water with salt contents higher than 1.0 ppt reaches 10 km upstrean

‘of estuary in'NJyemher, some 70 kin upstream in January and about 120 km. upstream
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during the months of February through May éccar‘din'g tc) the NER record. Constre-
ction of diversion dam at the proposed. site which is about 70 .k'm upstream

from the estuary will be able to keep off salt water intrusion upstrean the dam
site and to assure year-round supply of fresh water for drinking and other uses

in the whole piovince area.

Following after rapid growth of industrial Esféfe as well as urbanization,
needs of water for indistry and domestic cmswnpti‘m become more uFgent day after
day. Nuber of pqp_i'lat:e in need of supplying domestic water together with the
estimated water demands for industrial and domestic consumption in each ‘Amphoe
can be cumnarized in the following table. T.l‘ie‘figures-sm in the table are

based on the field report compiled by the 0ADA Mission, Japan in Dec. 1991.

Donestic Water ' Industry Mater
Name of Served Population - Water Demand o
Amphoe PR Others Total o) R - O

% M.Chachoengsan 43,200 71,500 144,760 10..7 o 27.2
% Bang Khra 7,000 38,800 45,800 2.8 iE.e
* Bang Pakong 20,600 35,100 59,90 4.6 Ao
¥ Ban Fho - 30,600 W00 1.8 10.0
Phanon Sarakam 13,800 44,0 58,000 3.8 10,0
Sanamchai Khet  — 129,000 129,000 7.4 ' 5.0
Flaeng Yao - 26,400 26,400 1.5 © 30.0
Total B2.800 375,600 444,400 L 1606

¥ These Anphoe are to be served by the diversion dam project.
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11 ma?tmr_lm FOR THE THA LAT BASIN DEVELOFFENT FRINECT
2.1 The Rang Paku‘tg Diversion 'Dam Project
2_..&.1 Pmpar‘aticn qu the detailed desimj study (D/D)

{1y - F’r‘ﬁgresg. of the topggraphical survey : See Mfnex 1
Frogress of the geological and sub—soil investigation :
See @nﬁex e | .

(2) Techj:i;:al specifications of topographical survey : Sce Annex .III
Tach"ni_::a'l_ 5peci‘ficétid1s of geological invg’stigatim : See

Annex IV

2'.;1.2 F‘reparatim. fﬁr cnrs;tructim of the Bang Pakong Diversion Dam
(1) Pmmﬁaﬁ organization Tor the Froject implementation : See
Annex_V |
(2) Land ‘atquis'itim
_LancJ area of the Bang FPakong Diversion Dam headwork,
including the area for the buildings of the Office Df Bang
Pakong Rivér Basin DC—EVEICIFIIE’;kt:, approximate 793 rai is
o under rEmeaE.-Ltr‘EﬂEﬂ_t by The Land Department. At present
T cmmsétim is paid .to land czmers,_kﬁwever it
is awtiéipateq that land We_ré and RID coudd come into an
.agr'earmt in the.next two months. Which means the land owers

shall be paid within 1992 Thai fiscal year (September 1992).

The E mertituad c_:f land acquisition in the first step is
négctiatim and now BOZ of land twners agree in principle.

MNent step, _ir_x. case  that the remaining land owners do not
Vacc.ept the negotiation, the procedure of écm{isitim by law .
_will. be applied, Now the Notice to use the law for this area
alraady .éppruved ‘hy tie cabinet is to be announced in the
Gavernment Law and Regulation Publicaticn soon No resettlement

plan will be execuied.
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(3) Project implementation plan of the Rang Pakong right and lett
main canals and drainage system. ' '
Sc;:_r Arnex VI under item 1.3 Irrigation and Drainage Systoms
of the Bang Pakong Diversion Dam.
{(4) Coordination among other organizations ccﬁcﬁemeﬂ.
Naticnal level s National Water Resources Committes
{(under the Prime Minister's office)
Ministerial level : Irrigated Agricultural developnent Commnitted
{(under the Agriculture and Cooperatives
Ministry) —
- 11 - _
Provincial level : Committees and working groups to be orga-

nized by the Governor as necessary.

2.2 Other Camponents of the Thalat Basin Development Project
2.2.1 Implesentation schedule of varicus project See Mnex VI and please
note that the Rabom Darﬁ is ccxﬁplétad,. the .'Thax Lat Diversion Weir
and'. main canal is iﬁcluded'." in the irrigation and drainage systems
of the Siyat Project (item 2.3)

3

Coordination among other wrganizations concerned.  Same as 2.1.7

N
M
8

(4}

I BENVIRCANENTAL. IMPACT ASSESSMENT (EIR)

{1) The Pang Pakong Diversion Dam Ccns'trucﬁch' PmJet:t will have the
storage capacity, its reservoir surface area, and the irriga'ble:afea lower than
the standards stipulated in 1981 by the Ministry of Science, Technology and
Energy concerning the specification of type and size of the prcuect or activies
that must bave the enviroeental iepact assessment éﬁd ﬁiﬁgati&w MEASLFES ,
according o the Immt and Conservation of National E}ivir&wﬁent&\i ('}1_.1?:\13'1\_}r :

Act of 1975, Therefore, it is not required for the ervironmental impact study.
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Mrgaver, : the Cabinet Chas already approved the construction of this diversion

dam o0 December 4, 1990. towever, the Royal Ir‘r;igatim Department, the

Ministry of  Agriculture and Cooperatives,

realizes its duty towards the general

public and deea‘red it appropriate to contract the professors of the kasetsart

University to undertake to enviromental impact assessment of the proposed project.

Fepresentatives from  the National BEnviroomental Poard have been appointed in

‘the Comnittee. to set the Terms of Reference, as well as to supervise and

approve the' study results, Should any issues that might have an impact on the

envirowment  be  found, appropriate mitigating measures shall be 'ndertaken. As

a result frum these measures, higher benefits shall be gained from the project.

In practice, the Royal Irrigation Department will submit the study results o

the cmcemed agencies for reconwerdations.

(2} Same as (1)

{3} The genaral pfu:edure to ge{: the approval by MEBR. See Monex VI

IV. CONMENTS OF EXA REPORT OF TFE BANG FAKCRG DIVERSION DAM FROJECT

4.1 Outline of EIA Report

(1) Pericd of study is July 1991 to March 1992

(2) Sccspe of study covers 1& study areas namely :—

Sur“face_ hydrology

Soils

Aquater ecology

Forestry/Wildlife

Sand transportation
. Livestock/Industry
. Resettlement

Recreation/Pesthetic
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Water guxlity

Land
Fishery/Aguaculture
ater supply
Mavigation
Compensation

Public Health

Sorio-economic



(%) In line with the mentioned 'sfudy area in (2) the foiicwing experts are

in charge .

M. Veeraphol Tasesombot
Mr. Irb Kheorusaroooms
M. Pratak Tabthipwon
Mr. Sanit Aksornkose
M. Virayuth Lauhachinda
Mr. Chavalek Vanichvetin
Mr. Kitsadarux Pasratakal
M. Pornthep Patanarurak
_ M-. Matrini Ruktanonchai
Mr. Sukhoom Rowechad
Mr. irb Kheoruenromne
ﬁr‘. Wit Tarndnalanukit
Mr. Wonchai Chooprasest
M. Vichian Lk:lcmraténasilpa
i‘ir- Chavalek. i/anichvetin
Mr. Chucheep Pipatsites
Mrs. Madhana Pradipasen
Mr. Decha Dejakaisaya
Mr. Pormthep .F;"atanmu'“ak.

Mr. Sri—oo Scsmbnnnsap

The Study Team led by Dr. Kasem Chunkao of
supparted by the following experts : .
Mr. Jesda Kaswhulya

M. Wicha Niyom
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B.Eng, M.Eng, Ph.D

Rec. MSC, PH.D

‘B.S.., M.S., DEA

B.5., MG, Ph.D

B.5., M.S., Ph.D
B.Ehg, M.Eng, Ph.D

B.Ed, M.S.

BSc.. M.

B.A., M.A. Ph.D
B.S, M.S..D. Aari
BSc.. MSC, Ph.D
B.S.,

B.S, H.S._..-F'h.D
EBc M.5.

B.Eng., M.Eng, Fh.D

B.A, t.A, Ph.D

‘MuD., M.S., Dr. P.H.

M.D., M.S., Dr. P.H.

RBSc., M.A.

R4, M.S.
B.S.F, M.8., Ph.D al=o was

BSc., MSc. Ph.D (Irrigatiocn)

B.S., M.S., Ph.D

(Watershed/Forestry)



Mrs derachone  Sriswasdilek B.5., M.5, Ph.D {(fgro-
_ sctnomist)
. Eggain fukulyusdhatton B.A; M.A, (Ph.D {Urban

Planning)
{4} - See item {2) and (3)

- () Review, survey and analysis unter international methodologies and

standard of each component.
(&) See 3 (1)

4.2 Gotent of EIA report
4.2.1 I‘ieas:_._irés to prevent water poliution

The prn'pcxsed feasmves to prevent water poilution in upstream section
induced by livestork farms are to close the canals that receive waste—water
from | swine. farms and  provide inté_rsécted canal to divert water to the Bang
F‘akﬁng -Ftivér . at its dowstresm section. For domestic wastewater, drainage and
wagtewater  treatment systaws_sh:uld. be provided for main residential areas. For
wastewater- disc_térged from industrial factories, their contaminations should be
cantrolled so ‘tl_'at -i_t' will not exceed the Effluent Standards issued by the

Nin_iétry- of Industry.

4. 2.2 Tx-.:rbidity of: the water during the dam construction

Avoid  activities that gemerate high turbidity load, such as cc.-as*;ru{:tim
of colswe déyn_. during .mid and late rainy season (September to November) .
Dut-off channel should be excavated from. the diversion dam out to the Bang
Pakong River tu.re_tainrﬂﬂst sediment within the working area.
4.2.3  Inundation/Flood

Regarding upstream flood protection dike with & length of 13 km, we
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recommended that this upstream dike is to be constructed in order to .pmtect the
fleod  from the river during the rainy season. The maximum vater level ‘D‘f the
Bang F‘él:mg River; at  the proposed diversion damsite estimated from the past.
records  at nearby regulators (drainage gates) are about +1.80 and +2.00 m ML
(during  the rainy season) in 198% and 1990, respectively. The results of .the
stdy o back water effects also show that the mautimum water level near the
damsite (X-37) are +1.63, +1.94, +2.14 and +2.30 m MEL. for the return periods
of 2, B9, 10 and 20 years, respettively. Even thaugh all gates will be fully
opened during the rainy season, the situation of the above high water levels
cannot  be avoided. Sirgée there is an existing flood protection ;::like of Fra Ong
Chao  Chaiyanuchit  Irrigetion Project on the right bank, wé.tm recommend that

the upstream flood protection dike also be constructed on the left bank.

Regarding the downstrean  flood protection dike of about 15 km long, we
also recommsided to construct  this &ike' in order to pmfect the saline water
from  intruding into  irrigated area dL;ring the dry season and  for flood
protection - during the wet season. These are not really’ attir'ibutabie' to the
construction of the diversion dam. The range of medn of maxim.m water level of
the Bang Pakong River nesr the proposed damsite. dur"‘ihg the dry sedson from
December to May estimated from the past records at the  adjacent regulatnrs and
stdtzcns is abolut +1. 1.0 to +1.20 m MEL. After the cmstmctlan of the diversion dam..

the maximum water level of the saline water downstrean of the dam is estimated
to be increased upto about +1.45 to +1.85 during the dry season when all gates
of the dam are fully closed, due to the tidal effect. |

Due to the design and operation of the diversion damy e do agr_ee with
the JICA F/S report that the influence of .th.e dam on the river flow will be
rather o the reducticon cf.. Tlood tut not on the increase of flcod in the
downstrean reaches of the dam. However, during high ‘flcxxf.s,"' the ﬁ_\a:l.imim watear

levels upstream and downstream of the dam will not be so much i:_lifferent wher a1l
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gates are fully opened. The situation of high water; level dowistream will also
cause inundation. in the nearby irrigation area.

at present, there are flood protection dikes (or polder dikes) on both
left and rlght banks of the Rang Pakeong River around this area except in the
por-tion af the left bank which we recommended bath upstrean and dowastream of
the pruposeﬂ d;‘:\iTEiltE.
4.2.4 Scx:ial adjustment plan
4,2.4.1 Str‘ategy 1o el;umnate L tenslcn Df the avacueses

From the study, the pmjet:t will cover the area about 7‘?" rai (126.88 ha.)
.including, &5  housabolds o _1:_»4 landlots for the land acquisition.  The
cmstnlctim area ié.divi&ed in 8 zones in ordér to establish the implesentation
program  and. the project execution schedule, the evacuation plan should be dons
in régard of the necessitics of the evacuees in gach zone according to the

implementation schadule.
4.2.4.1 Description of the implen’ent_atim plan in each zone in order to avoid
the tonsicon and the impact of evacuation, the evacuation plan should be

organized as follows:

Zone Mo.l. (urgent zone)

The area covers 20 landlots or 135,393 rai.
The nunber of housebalds affected 10 households
The' 1mp1&nmtat1m plan &
— The area neads to be cleared urgé1t1y to prepare for the
welcoming ceranany of Her Majesty the (ueen.
C - Landrt::learihg for the posit of the foundation stone that should
b dore o0 August 12, 1992.
The evacuation planning :
- 10 Vh-.:ltf-:.ei'ﬁlds should be evacuated from now-on until June 1992

 bafore the RID start land clearing.
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The procedure 1o release the tE‘ﬂSlm of the evamuoos 3

~ hly the area set aside for the CRremony cquare s¥mld be mcwed
oty the ouler aresa can be ooved at the Same tlms:-: as the 2 sone.

— Immediate payment should be E‘EtabllShEd fox- compensation in
this area (15 wone) sa that the people cd.tl_d imediate loak foir
other landlnt | : B

- The RID should Qr‘ganlze Dther preventxm measure by f:md.lng 4
plots of land for these 10 evacuses to enable them to 1J.VE near

their punland.

Zone Mo.2  The diversion dam canstruction area.
The area covers 27 lendlots or 162.522 rai
Tie nunber of househlod 11 | fmlsémlds.
The implementation plan s ' '
- Landcleaf"ing for damsite ﬁcnétructim.
— Temporary labourghelt_ef cmstnsctim._
— fnd locate thé ‘i:;orrcw area. |
The evacuation pl@ihg : from Méy o Dc:tnber; 1‘?‘?2

The evacuation execution @ from i\bvanbér, 1952 tD.Jmuary:g 1993

Zone No.T The Llpstr_eam diversion channel 'ccnstn.;ctiq'n.
The area covers 13 landlots or 95.657 rai
The number of household : 7 households.
The iaplementation plan : |
— Borrow area. | _
~ Landclearing for the upstream cﬁaﬁnéi -c_mstn.lctin.n (uﬁstr’éém
intake near the river) . . . .
The evacuation plamning @ February, 1993 to dul?; 199;3

The evatuation eyecut_l_m z ﬁ..cgusi.: to Ck:tdber', 1993
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Zone No.d4 The c:mmstream' crt-oft channel construction.
The area covers 49 landlots or 218.01 rai
The number of household 17 teuseholds.
The implenentation plans |
- Landclearing for labouwrshbelter and the downstream
channel construction (downstream intake near the river).
The evacuat.';m plé:';riing .2 May, 199% to Cctober, 19935

The evacuation cxcecution @ November, 1;?‘?3 t January, 1994

‘end all other recreation area.
The area covers 22 landlots @ 181.245 rai
Tre r;wnber* of household 17 households.
The implmtatim'plénz
- Dffice building cmstr-uc.tim. .
— Df.ficial residente cmstrt;tctim.

— Rooreation and green area creation.

Tre evacuation plan : August, 1993 to Janwary, 1994

The evacuation execution : Febrwary to April 1994

The evacuation schedule above shows that the urgent area that
need to be clcared first is Zone No 1 so that the ceremony sguare should
L start in_ﬁ.lgusﬁlZ, 1992 on the occasion of the &0th  birthday of Her

. .i“laiesty the Busen.

The measure for compensation

Tr:t release the 1mpact (economically) of the cvacuess, the payment
of the cmpensa{ ion sh:uld be done repidly so that the evecuses could

have tlme anci be able to look for the new landlois.

-The c:o_mpensat:l.cn is divided in to 2 conditians as follows:
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First condition (2 ranges of compensation)

— The area located 40 metcrs along the river will be cmzpa-\sa'téd
at 1.00 millicn baht per rai (the seme for upstrean as downstream).
— The other area (inner part) should be conpensated at 0.9

million baht per rai.

Second condition (3 ranges of compensation)

The same as the first condition except the middle range whar*é H

~ Teh area is located along the main road (the ruad leading to Wat

Saman Rattanaram) will be ccmpensated at 0.75 millicn baht per rad,

Such  compensation  will - be done equally in every zone, ooly zone 3-4-8

will have the advantége of having more time to prepare for their evacuation.
4.2.5 Conservsation of Mangrove forest

Eventhouah thw dam construction has slight impact on the mangrove forest,
the reforestation is necessary. ficcording to the Cabinet _mgulatim on the
mangrove forest there should - be mangrove formsts a:lcng. the streambank for at
least 90 meter deep and 75 meter wide along the coastline not only to protect

the stroasbeanic and “to préfvent coastal erosion but also o maintain the

eccrioé;ical balance of coastal ecosystem. Hokwever, the implesentation plan
should  be done by the Royal Forest Depaftn'fmt and the project should be
provided with the budget for sengrove reforestation at a rate of about 1.,900

baht per rai (6.23 rai = 1 hectare).



Monitoring of these water quality parameters stould be performed three
times  per year @ in April, Septemier, and Detember, for the first three years

of the diversion dam operation.

It should also be noted that during the course of the EIA several reports
are prepared : the ma:.n report, the summary report and environmental impact
mitigation and monitoring porgrams. These reports will be submitted at & later
daﬁe. '

5,2 Treatient of the excavated =oil at the dam site

The excavated soil  from the GL!tb;x:)ff channel should be used for the
following purposes : (i) heightening. the office area within the damsite
campound; (i) - partial constriction material of closure dam (iii) dump into
the Betﬁg Pakc.ng R;Lver upstream and hearby the closure dam GE the contractar may

arrange with the housing estate business in Rangkok Metropolitan Region.
9.3 Migration of aguatic animals

1) Fbgérdiﬁg fresh water and marine animals, study results have
in(_jicated that Amphoe Bang  Khla is the boundary of fresh water and
saline #Jater. Marine animals could travel up the ri;ver with saiihe water while
fresh  water animals could travel ily within the fresh water zone in the river.
Tl"sef“efc)re, when  the Hang Pakong Diversion Dam is vnder construction between
Pmphcxz paang and fmphoe Bang Khla i would act as a barrier for - fresh water and
salme water- CWhén G diversion dam is. completed fresh wéter animals will
ramaun upstream of the dam whersas marine animals will remain downstream Fish
lack.':lef'r is  therefore not neceasary for both types of aguatic animals since
mara.ne anima.ls wauld not use the ladder to move into fresh water and vice versa

for fresh water.
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detailed monitoring schedule will be fully described in the final report. At

this stage, on example of such program is provided bere.
Example of Bwirghwental Monitoring Program

~- Surface water quality and waste water from livestock farms and
industrial plants. _ o _ | 7

Surface water  quality ssi‘ﬁ.ild be monitored through watér 53:.11;311'11-{_:;3.

from the mid-—débth layers at 11 stations for comparison with the standard for

tihe quality of suwface water that is not sea water. The élevai sampiing

stations are as follows.

(1) The Bang Pang Rlver. upstrean of A‘npi“ne Bang hhla,

{2} The Hang Fakong River, upstream of the Bang Pdl»'cng DJ.VEI""’IG') Dam
{3} .Th:e flang Pakong Rlver, doxenistrean Df. Amphoe tliang (,m;imlgsa@_,
{(4) The Bang Pakong River'.at its mouth, |

(3} Khlong Tha Thong Lang, )

(&) Khlong Song Fhi Nong,

(7) Khlong Sadtan,

(8} Khl&\_g Chuk Ka Choe Bon,

(7} Khlong Chuk Ka Choe Lang,
(10} Khlong Bang Phai, and,

(11) Khlong Don Si oo,

Water samples collectsd should be  measursd and. analyzed Jor 25
parameters @ water temperature ; [;'H; salinity, turbidity; suspended SEdimﬁfs'
conductivity; dissolved oxygen; BID; al?allnlty, harﬁnee'.s' amnauawnltrogen'.
nitratenitraéené phosphates feacal coliform; total c:ol;tfnrm, sodlum ﬁa:isnrptlm
Ratio (5A4R); fluuricfe; éyanide; i_rm; nickels; cadmiumg 1ead;: men:ury__; chromiumg

and copper.
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4.2.6 Disgase (mosgquito, eic.)

After the diversion dam has cowsenced its operation, some of the
mosquites whith  are  disease vectors may increase in number while the others
will Have no charge. Those expected to incresse are : mosquitoes transmitting
malér'ia and Japa.nése ‘B, encephalitis. Howover, the former have very low
capability in disease trénsmission while the latter would be widespred
espacially in  the afea .with high cocentration of swine farms. | Swines are the
intermidiate host of Japaness B. encephalitis, therefore when they are bitten
by the mnosguites the disease will be transmitted to the mosquites which will
pass czn ) the dlseaae when they bite humans. Mosguites transmitting acute

haemorrhagic fever will have no change.
It is recommendsd’ that the mitigation plan be set up as follows.

1 Th@ water is to be drained through the regulation gates at low tides.
These gates' shnu'ld_' be: closed at -h_._igh tides every .10 days. Public hsalth
officers  should  also establigh campaigns to eradicate mosquiteo breeding armas
among  the popqlatim, Unte effective mitigation that should be carried jout at

all times is ta cover all water containers carefully.
2)  Feople should be a;ci'visecf to have a vaccination against encephalitis
especially those wider 15 years of age who now reside in the vicinity of swins

farms.

V. URERS

9.1 P‘knita'ring

. The implementation echedule of the menitoring program would start as

soon. as  the cmstmcﬁm of the diversion dam project is completed. The
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2)  Brackish water animals were found to have travelled between the
Gulf of Thailand the Bang Pakong river mouth — and upstream of the Bang Fakong
River -as far as Amphoe Muang Nakhon Nayok and Anphoe Bansangs Changwat Prachin
Furi. The diversion dam will have an insignificent impact on these animals
since they are able to survive in both fresh water and brackish water. Those
isolated upstream wouild survive and continue to breed while those dewnstrean

wioild breed and spasey in their former territm"y-r

_ 3 For giant pramﬁs_ (Macrobrachiun  rosenbergii),  during
construction of the . div*er;rjim: dam would be slightly af.fected t_;y higher water
turbidity in the Qicinity of construction site. Such_. turbidity is distq;;bmg
to thier fry and larvas. toreover these praws ue.ﬁally spawn doesenstream and
their  fry would travel upstream tr:a_mamré, To . mitigate this  impact it - is
recomnended that :

(1)  Construction  should start at the beginning of thé try seasch to
avoid erosion and sedimentation that would incresse water turbidity.
= Should the effect 'becone mrécr.itic:al,. it is imperrativé that

restocking be carried out-
3.4 Regulation gate of the closwe dam

Since most wastewater produced by liva*ﬁtcjck_.‘fanns in the upstream
section will be trapped by Tlood control dike and interseeted drainage vanal,
accuwmalation of organic matters in front of the closwre dam will  becons
smaller and provision of gate or  drainage pipe af: the closure dam can be

cancelled wnder this condition.
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Progress of Topographic Survey

Annex 1

Page | of 1
Bang Pakong Divexsion Dam Project
SCALE NUMBER YEAR OF
TEM RO. DESCRIPTION MABSERIES
' oF OF SURVEYTNG
MAYS SHEETS
1. TOFOGRAPHIC MAPS OF BANG 1:10,000 133 2994544, 1985-1986
PAKONG RIVEK BASIN W/1.00 M
B ' CONTOURS
2. LONGITUDINAL PROFILE OF HIOR. 1:100,000 3 36967 1989
BANG PAKONG RIVER FROM VERT. 1:100
KM, 04000 TO 2004700
3. dROSS—sﬁcrxnné OF BANG'. HOR. 1:2,000 30 36968 1989
- PAKONG RIVER FROH VERT. 1:100
KM. 04000 TO 2004700
(AT APPROXIMATELY 2 KM.
INTERVAL)
4. TOPGGRAPHIC MAP OF 1:2,000 2 37180n3. 1990
DIVERSION DAM SITE
5. TOFUGRAPHIC MAP OF 1:1,000 4 39003 1990-1991
DIVERSION DAH SITE W/0.25 H.
GONTOUTS
LONGITUDINAL PROFILE OF #OR. 1:4,000 3 39224 1993
BANG PAKONG RIVER (AT VERT. 1:100
DIVERSION DAM SITE 10 Ki.
7. " CROSS-SECTIONS OF BANG HOR. 1:500 16 39225 1991
PAKONG RIVER (AT 200 M. VERT. 1:100

INTERVAL)
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Annex 11

Pape 1 of 1
Progress of the geolocical Suxvey
Item No. Investigation Area Drilling hole
1. Bversion Dam BC.1 = 21.90 m. BC.2 = 30.50 m.
BG.3 = 21.50 m. BC.4 = 23.00 m.
BC.5 = 30.90 m.
2. Cut-0ff channel Upstream BU-1 = 13.00 m. BD-Z = 13.00 m.
Test pit SM-1
Downstream BD-1 = 13.00 m. BD-2 =:13.00 m.
BD-3 = 13.00 m. BD-4 = 13.00 m.
BD-5 = 13.00 m.
Test pir SHM-2 SM-3
Sm—4
a, Closure dam BCD-2 = 21.55 m.
4. Pumping Station BPS-1.= 28.40 m. © BPS-2 = 23.70 @m.
5. Lefr bank of BD-1L = 20.60 m.
Piversion Dam Field Vane Shear Test
Dutch Cone Penetration Test
Thin wall sampler
6. Right bank of BI-1R = 21.30 m.
Diversion Dam Field Vane Shear Test
Dutch Gone Penetration Test
Thin wall sampler
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1.

Technical Specificarions of Topographic Survey

Headuworks

1.1

i.2

Topographic map scale 1:2,000 with 0.5-1.00 m. centour

Grid lines every 40 n.

lines.

1.3 FElevation measurement  every 20 m. or every points which have

1.4

high varied elevation.

Benchmark type "B" 2 pairs, left and right banks.

Reserviors :  Earthdam and Structures

2.1

2.2

2.3

2.4

31

3.2

3.3

3.4

Topographic map scale 1:1,000 with 0.5-1.00 m. contour
Grid.liﬁes évery 20 m.

Same as 1:3

Same as 1.4

flén

Topograﬁhic map scale 1:500 with 0.25 m. contour lines
Gfid lines every 20 m..

Eievatibn Heasﬁremenf every 5 m. or every poiunts which

have:high:variedlelevation.

lines,

Benchmarks type ""C" one pair at centex line and four pairs

at four corners of the site.

Distribution System

4.1
4.2

4.3

4ot

Tnpdgréﬁhic wap scale 1:10,000 with 1.00 m. contour lines

Grid lines every 20 w.

Elevation measurement every 50 m. or every points which

have high varied elevation.

Benéhmarks type “B" a pair every corners of sheet.
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Annex IIII
Page 2 of 2

5. Water Storage Area
5.1 Topographic map scale 1: 10,000 with 1.00-2.00 m.
contour lines.
5.2 Grid lines every approximate 200 m. from main 1ine§
along river, river braﬁches and roads. |
3.3 Benchmarks type "B" a pair every ciréles and type Y'C"

a pair every 2 km.
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Technical Specifications of Geological Investigation

1. Seiswmic Survey should be made at dam axis, épillway and outlet.

2.

Report on

2.1 éeblogi;al Map in thé reservior
2.2 Locations map of the d#illing holes
2.3 Geological Core Log -
- Overbhrden use standard penetration test — ASTM.D 1586-84
~sampling collect every 1 m.
- ﬂSﬁR DESICNATi0N E-18 every llmi until rock zone
- hnified S0il Classification (USBR DESIGNATION E-3 or
ASTH D-2487)
2.4 Houlsby's Method
2.5 Croés section of foundation and geological structures.
2.6 Standard practice recommended fbr investigation and sampling
soil and.yock for enginéering purposes
2.7 Daily activities ' |
2.8

‘Pictures of rock sampie
Saﬁple Boxes of soil and rock

Construction material Servey for

"~ Dam

— - Filter waterial and concrete aggregate

- = Rock for rock — fill dam.
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Stapwise Project EZavironmental Impact Consideration
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Abbreviation
RID - Royal.Irrigation Department
MOAC - Hinistfy of Agriculﬁure and.Cooperativés.
NESDB -~ _Nationa;'Economic and Soeial Development Board
DIV, - Division |
-EBIS - Environmental Impact Statement
EIM ~ Environmental Impact Mitigation
Fs ‘=  Feasibility Studf’
IRﬁ ~ Internal Rate of Return
B/C - Benefit/Csst
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10.
11,
12.

13,

W,

151
6.

7.

1B,

19.
20,
21.

22.

Annex VII
Page 3 of 3

‘Member of the Sub coumittee of Coordinating Plan for Dam Project

Assistant of the MESDB's secretary

. Deputy of NEB's gecretary

‘Representative of the Forestry Dept.

The Royal Irrigation. bept.

The Elestricity Geherating Authority of Thailand

The Fishery Depts

The Dept.of Hinana;_nesogrces
The Mﬁnistrx of Public Heslth
The Fine Art Dept,

The Forest Industry'Organizéﬁion
National Enviromeﬁt Board

The Local Administration Dept._

Dr. Santasiri Sornmanee of Mahidol University.

Representative of the Natien al Frergy Administration
‘Representative of the Tourist Authority of Thailand

Representative of the'cﬁulélongkorn Enviromental Redearch

Institute _

The Director of Div. or.Inﬂ%mtructure Project - NESDB
The Director of'pivg of’ Economic Project - NESDB

The ﬁivector of the Div. of Overall Planning - NESDBZw

Coﬁmittee

:The Director @f'the Div. of Techﬁplogy and Environmental

Planning ~ NESDB: —.Committee Secretary

Chairman
vice chairman

committee

L]

[}]

_Chiéf_of Energy Seétioﬂ:or the Div. of Infrastructure Project - NESDB - Asat.

to--the secretary

Chief of the Post Evaluétion fo the Div. of Technology and Environmental

Planning - NESDB
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Governor’s Office

‘Bang Pakong District
Cha Chéongéad Province

Thailand
April 24, 1992

Mr. Shintaro Hayashi
Construction Department,
Hokuriku Regional Agrﬁculture
Administration Office

Japan
Dear Mr. Shintaro Hayashi:
Refering to Japanese mission visitting me on April 21, 1992,

the Bang Pakong Basin Development  Project __wasu taken into

discussion and the minutes of meeting are attached for Lhree pages.

Sincerely Yours,

T Ddunspal ™
(Mr. Tawee Phadungrat)

Governor of Cha Cheongsao Province
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Minutes of Meeting
Between

Japanese Study Team and Governor of Cha Choengsac Province

The Japaﬁese preliminar& survey team paid a _coﬁrtesy call
to the Governor of Cha Cheongsao province, HNr. Tawee.Phadungrat
on Apr;l 21, 1992, After wvelcoming to Cha Cheongsao province,
the quernof expressed thanks to the Japanese Governménﬁ in
assisting the Thalil Governmeht-on performing the feésibility study
of the Bang Pakong Basin Development, and thanks again to. this
Japénese. teém who Comé to visit the site of the Bang Pakong
Diversion Dan and p&ve the way tor the implementation of this
projegt. The Bang Pakong Basin Development Project was discussed

as follows:_

1. Water Shortage

currently, the shortage of water for domestic use, industry,
and agriculture is a big problem not only of Cha Cheongsao
province but also of other provinces in the eastern part of
Thailaﬁd. Usﬁally water shortage in Thailand occurs drastically
dﬁring dry season from ﬁid January to May every year. The Governor
believes thﬁt it will be more serious in.the next two years, if

this problem can not be solved on a long term basis.

2. Flooding

ﬁué to the forest destruction and a lot of rain fall during
.thé -rainy season in the Bang Pakong Basin, the effects of flood
" are destructive in at ieast three ways: loss of life; damage to
bﬁildings, roads and other structures; and loss of public services

Cconsequently, flooding should be mitigated.
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2. Drought

During the dry season, the saline water is prevail to the
tfresh water in the Bang Pakong river; thus, it causes.the
salanity to increase dramatically tor a long distance to the
upstream river. This impacts the water supply for the population

and orchards on both sides of bLhe river.

4. Land Acquisition

Meeting between the land owners and the gove}hment‘ofﬁicer,
RID . and province officer pccured for several times in‘order to
introduce this project. Approximately 793 rais are ieeded for
constructing the Bang Pakong Diversion Dam. The-oﬁners'égreed with
this project.'HOWever,'They'want'to gel the comﬁensation ter their
land and properties with the_feésonable price.  All owhers can be
devided into thfee groups. First group estimately 80 percents of
alls after selling their land, they 'wiil move to their 5thérs§
the secbnd group may change their careers; the left shall looks

for the new land far awvay and cheaper.

5. Reforestation
Reforestation is the main policy of the province. The’
implementation on reforestation has been done continuosly year by

year.

6. Waste water treatment

There is provincial regulation to enforce the industrail
sector, shrimp tarm, tish farm to treat the pollutéd water:before 

releasing into the river.

7. Benefits

Increasing demands of fresh water for “domestic use,
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industry, - and agriculture, have: led to develope the water
resource in the Banyg Pakong' Bésin; A lot of fresh water from
this project will be supplied ‘for those. Obviously, the Bang.
Pakong. ﬁaéin_ Dévelﬁpément Project is vefy useful for economical
developmént'of'Thailand; Therefore, the Governor strongly supporis
the Bang Pakong'Basiﬁ'Devélopment'Project. :

Hopefully, the detéiled design of ﬂhe Bang Pakong Diversien
Dam should be doné as_sodn.as possible. The Governor is grateful
for Japanese help " and suppdrt_in a nunber of ways to have the
project _ implemehted. Again thanks are conveyed to Japanese

Government.

Dt el

(Mr. Shintaro Hayashi) (Mr. Tawee Phadungrat)
Téam leader of Japaneée - Governor of Cha'Cheongsao
Preliminary Survey Team Province
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Royal Irrigation Department
Samsen Road, Banglkok 10300

wo.0311/7 11

2. March B.E.2535 (1882)

Subject : Conclisive enviromental ispact assessment report
on the Bang Pakong Division Dae Project

pesr Mr. Aambassador,

Pursuant to the discussion with M¥r. ‘Hiromori Kurcki, First
Secretary of the Embassy of Japan on Feb. 7, 19392, régarding
the technicallnssistance of the dovernmenhﬂof-Japan on the détailed
design work of the Bang Pakong diversion dam project, the Departuént
wish bto _sﬁhmit herewith the captioned repo}t jn_order_tp proﬁide in
sdvance the dnformaticn on the major outcomes and conclusions of the
study to avail furtber_proceeding toward eafly implemehtatién of the

detailed design work of bLhe project.

The  study, conducted by & group of professors 'fron ‘the
Kasebsart University, is to glarify possible influence thét miéht
be caused as a result of the project construction as well as:to
identify necessary prevenbive measures for conservdtion of the e#iéting
envifagént. At presenbt, the study is substantially completed and is
in -process of cospilation for final report vhich is scheduled to be

accomplished in Harch 198Z.

His Excellency
Kr. Hisshiko. Ckazaki,
anbassador of Japan

Banglol.
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—0.

From the result of assessment, iL deems that there is no major
ohstruction or negative influence on the implementation of the project.
However, the Department would like to endorse the recoamendations made
in the conclusive report and to take effecﬁive neasures during the
course of sgbsequent implementation so as to assure the nmost

desirous arrangement in the environwental consideration.

The Department hopes that this conclusive report would be
sufficieht enough to serve.for understanding the environeental problee
_and'lead .Eo' early cosmencenent of the detailed design vork for
the pfpposed Bang Pakong diversion dam project. However, if further
detai]s are needed, bthe final report will provide the necessary

information.

‘The Deportment would like to take this opportunily to express
jts heartfelt sppreciation for your kind understanding and favourable

consideration extended on this matter.

sincerely yours,
i
(Youth Kingkate)

Director General

Encl.: as stated
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