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APPENDIX I

- KHLONG LUANG WATER CONVEYANCE SYSTEM

DRAFT TERMS OF REFERENCE FOR
ENGINEERING SERVICES

BACKGROUND AND OBJECTIVE

1.1  The Government of Kingdom of Thailand {the Government) is

intending to implement the Khlong Luang Water Convevance

System (the Scheme), which aims at supplying the raw water Ffor

the domestic and industrial use from Khlong Luang Leserv01r to

Chqn Buri area. The Scheme 1ncludes the follow1ng components:

(1)

(i1

(i)

(iV)

{v)

An intake in the irrigation outlet at the Khlong Luang

dam

A 56 km'long'wéter conveyance pipeline between the

- intake and the raw water basin, including various

appurtenant structures.
Two booster'pumping stations
A raw water basin, 180 m3 dapacity, at Ban Suan Phak

Raw water basin, 4,200 m3 capacity, at Khao Choeng

“Thian near Chon Buri

1.2 The Government will engage the Consultaﬁts for a period of

- months to prepare the detailed design, drawings and tender

documents for the construction and implementation of the

Project

including detalled surveys, field 1nvestlgatlon

and laboratory tasks and whateve% else is required to meet

-the objective,



EXECUTIVE AGENCY

2.1

The Government will appoint as an

executive agency for the performance of the engineering

services.,

The Center for the Integrated Plan of Operation of National
Economic and Social Development Board will be appointéd by the
Government as a coordinator of the other activities to be taken

by the Eastern Seaboard Committee.

‘The Public Water Works Authority is responsible for the supply

of treated water for domestic, commercial and industrial use

in the Scheme area.

SCOPE OF WORKS

3.1

Review of Report and Data

The Consultant shall review the available reports and documents

relevant to the Scheme, including evaluation on validity of the

previous surveys and investigations, and review of the domestic

and industrial water demand p;ojedtion.. Based on the review, the

Consultants shall prepare a detailed programme for the additional

surveys and investigations required'fo; the performance of the

detail design of the Scheme.

3.2

Detailed Surveys and Investigations

‘The detailed surveys and investigations may consist of, but

not be limited to the following:

{a) Route aliénment surveys albng the proposed pipeline.

(b} Topographical and geclogical surveys and mapping on the

site of major structure,



3.3

(¢) Soil and foundation investigations, including test

pitting, penetration test, and other field tests.

Pipeline Location and Sizing

3.3.1

3.3.2

The Consultant shall conduct a gtudy on alignment of
pipeline, taking into account the topographical and.
geological coﬁditions'and right of way. The'alignment
of the pipeline shall be subject to the DPW's approval

prior to the commencement of the detail design.,

In sizing the pipeline, the Consultants shall éarefully"
review the previous studies in comparison to the latest
projected water demand and thereafter recommend the

most appropriate_implémentétion plan to the executive

" agency.

The Consultants shall recommend the executive agency
the most economical configulation of the Scheme by
means of the economicféomparative study of various

configurations.

Detail Design

The Consultant shall prepare the detailed design of the

various components of the Scheme.

3.4.1

The detailed design shall include complete and detailed
drawings and design computations felating to structure,

foundations and hydraulics.

The hydraulic analysis shall include:

- {a} Simulation analyis of hydraulic pressure in

accordance with the variation of water flow, and

(b} Simulation analysis of water hammer caused by the

operation of pumps and valves.
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3.4.3 fThe desigﬁ drawing shall be prepared in necessary and

sufficient details for internaticnal bidding.

3.4.4 The bill of quantities shall be prepared for the
respectivé component of the Scheme and thereafter the
constfuctibn cost shall be estimated, which shall be
divided into foreign currency component and local
currency component. The unit prices shouid be supported
by detailed analysis and based on competitive prices

prevailing in the local and international market.
3.5 Report, Drawings and Tender Documents

3.5.1 The Consultants shall prepare the under-listed

documents for eacthdmponent of the Scheme:
{(a) Design-Report
(b} Detailed Design Drawings

(c) Tender Documents, including:
- Pre~gualification Document
— Instruction to Tenderers
- Form of Tender
- Form of Bid Bond N
—~ General Conditions of Contract
- General S?ecifications-
— Technical Spegifications
- Bill of:Quantities
- Form of Agreement

-~ Form of Performance Bond

The above report, drawings and documents shall be
- submitted by the Consultant in draft form for review

by the executive agency.



3.4.2 The Consultant shall submit an Inception Report,
summarizing the result on review of the previous
studies and available_documents and the plan of

operation.

3.4.3 The Consultant shall quarterly submit progress report_
of his work to the executive agency throughout the

period of the services,

REPORTING

4,2

Inception Report (20 copies)

Within _. months after commencement of the services.

Draft Design Report Draft Design Draw1ngs and braft Tender

Documents (20 copies)
Within months after the Inception Report.

Final Design Report, Final Design Drawing and Final Tender

Documents {50 copies)

Within  months after receipt of comments on the draft
documents by  the RID.

Quarterly Progress Report (10 copies)

At the end of each three-month period after commencement of

the services.



APPENDIX II.

KHLONG LUANG DAM AND IRRIGATTON SCHEME

DRAFT TERMS OF REFERENCE FOR
' ENGINEERING SERVICES

1. BACKGROUND AND OBJECTIVE

1.1 The Government of Kingdom of.Thailahd {(the Government) is
intending to implement the.Khlong Luang Dam and Irrigation
Scheme (the Scheme), which is located in Chon Buri Province.
The Scheme aims at constructing a multiple-purpose dam on the
Khl@ngrLuang river and developing irrigation and drainage
system for 6,600 ha (net) of lands.. The Scheme includes the

'following'components:

Multiple-purpose Dam
(i) A main dam, an earth-f£ill type, 17.1 m high above the
river bed, 3,800 m long and spillway.

(ii) = A saddle dam, an earth-fill type, 7.5 m high above the’

original ground surface, 2,300 m long.

Irrigation and Drainage System

(i) - 'Two intake structures,

(ii) Two main canal systems, ‘approximately 53 km in total

length, including various appurtenaﬁtistructures.

(1ii) Lateral canal systems, approximately 34 km in total

length, including various canal structures,

'(iv) ‘Approximately 37 km lgng dtainage channél, incuding an

improvement of existing small streams.

(v) On-farm development over 6,600 ha of lands.



1.2 The Government will engage the Consultants for a-period of
approximately - _Tmonths to prepare the detailed design,
drawings and tender documents for the construction and
implementétiOn of the Scheme, including detailed surveys,
field investigations and laboratory tests and whatever else

is required to meet the objective.
EXECUTIVE AGENCY

2.1 The Government will appoint Royal Irrigation Department (RID)
as an executive adency for the'performance'of the engineering

services.

2.2 The Center'for the Integrated Plan of Operation (fhe CIPQ) of
National Economlc and Social Development Board will be appointed
by the Government as a coordlnator of all the other act1v1t1es

to be taken by. the Eastern Seaboard Committee,

SCOPE OF WORKS

3.1 Review of Data and Report

The Consultant shall review.the avéilable-re@orts and documents
relevant to the’ Scheme, 1nclud1ng evaluatlon on valldlty of the
" previous surveys and 1nvestlgat10ns, hydrologlcal and other
design studles. Based ‘on the Leview, the Consultant shall
prepare a detailed programme for: the addltlonal surveys and
1nvest1gat10ns required for ‘the performance of the detail

design of the Scheme.
3.2 Detailed Surveys and Investigations

The deteiled surveys and investigations may consist of, but not

be limited to the following:



(a) Geological investigation, including drilling, field per~

meability tests, standard penetration test, grouting and

other field tests.

(b)

{c)

(@)

(e}

Soil and foundation investigations..

Investigation on quality and quantity of materials for

embankment fill.

Investigations of materials for concrete-aggregates,

filter and rock riprap.

Topographical and geological surveys and mapping on the

site of major structures.

(£}

{9)

Rerial-photo mapping covering the entire irrigation

service area.

Hydrological investigation.

{h) Investigations on environmental and ecological impécts.

Detail Design

The Consultant shall prepare the detailed design of the

various components of the Scheme.

3.3.1

The Consultant shall preﬁare.several alternatives of
the dam design based on the detailed surveys and

investigations and recommend the best alternative for

‘the detailed design considering both technical and

economical aspects.

The detalled design of the dam and its appurtenant
structures and irrigatjon and drainége facilities

shall include complete and detailed drawings and

‘design computations relating to hydraulies, structures

and foundations.
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3.3.3 The design drawing shall be prepared in necessary and

sufficient details for international bidding.

3.3.4 The Consultant shall carry out the laboratory test of
spillway and other major facilities deemed necessary

to be modelmtésted.

3.3.5 The Consultant shall prepare the bill of quantities
fof the respective compénent of the Scheme and shall
thereafter_estimate the construction cost, which shall
be divided into foreign currency component and local
currency component. The unit prices to be used should
be supported by detailed analysis and based on competi-
tive prices prevaiiing in the local and international

market,
3;4 Report, Drawings and Tender Documents

3.4.1 The Consultant shall prepare the under-listed documents

. for each component of the Scheme:
(a} Design Report
{b) Detailed Design Draﬁings

(¢} Tender Documents,'including:
- Pre-qualification Document
~ Instruction to Tenderers
- Form of Tender
- Form of Bid Bond
~ General Conditions of Contract
- General Specifications
- Pechnical Speéifications
- Bill of Quantities
- Form of Agreement

— Porm of Performance Bond



The above report, drawings and documents shall be
submitted by the Consultant in draft form for review
by the RID.

3.4.2 The Consultant shall submit an Inception Report,
summarizing the result of review on the previous
studies and available documents and the plan of

operation,

3.4,3 <he Consultant shall guarterly submit progress report
of his work to the RID throughout the period of the

gervices.

REPORTING

4.1

4.3

4.4

Inception Report (20 coples)
Within months after commencement of the services.

Draft Design Report, Draft Design Drawings and Draft Tender

Documents (20 copies)
Within ___ months after the Inception Report.

Final'Design'Report, Final Design Drawing and Final Tender

Documents (50 copies)

Within - months after recéipt_of comments on the draft

documents by the RID.
Quarterly Progress Report (io copies)

At the end of each three-month period after commencement of

the services.
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4.4 Quarterly Progress Report (10 copies)

At the end of each three-month period after commencement of

the services.



APPENDIX III

ADDITIONAL SURVEYS & INVESTIGATION

Future Shrvey and Investigation

The following survey and investigation are deemed necessary for

the performance of detail design of the respective scheme.

(1} prographic Survey

Description Unit . Quantity
{(a) Dam & Reservoir
Topo-mapping '103m2 320
(b)f’water Conveyancé System
Topo-mapping 103m2 72
Route alignment survey km ‘586
{c) Irrigatioh and Drainage System
_Aerial—phofb-mapping km2 100
. Popo-mapping . km? 1.5
Route alignment survey
Main canal _ km 53
Lateral canal km 34
Drain km 37
(2) - Geological inVestigétion
pescription _ Unit Quantity
{a) Core briling with 5.p.7T.
and Permeability Test,
@ 30 m, at Damsite m - 1,500
(b} Trehéh Cutting at Damsite m 400
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(c)

{3)

Material Survey

Description Quantity

(a)

(b)

Borrow Area for Earth Embankment

Test Pit 5 m=x 3 spots

Auger Boring 5 m x 15 gpots
{Core Drilling) (75 m)

. Moisture Content 10 Nos, x 18 spots

Specific Gravity 3 Nos. x 18 spots

Gradation _ - ditto -
Atterberg's Limit - ditto -
Compaction - ditto -
Priaxial Comp. (CU) . - ditto -
Permeability =~ ditto -

Borrow Area for Drain Material

Specific Gravity - ' . 3 Nos.
Gradation 9 Nos. .
Relative Density 9 Nos,
Triaxial Comp, {(CU) 3 Nos.
Foundation

Test Pit 5mx 3 spots
Sampling . 3 Nos. x 3 Spots

Moisture Content 5 Nos. ¥ 3 spots

Specific Gravity 5 Nos. ® 3 spots

Gradation - =~ ditto ~
Atterberg's ~ ditto .=
Triaxial Comp. (CU) - ditto -
Triaxial Comp. (ﬁﬁ) - ditto ~
Consolidation - ditto -

{15 m)
{75 m)

(180 Nos.)
{ 54 Nos.)

(15 m)

(9 Nos.)
(15 Nos.)
(15 Nos.)
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