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1 1. JICA Activities in Past Years

(1) Master Plan and Feasibility Studies
for Improvement of Water Supply

' System
JICA Activities and Achievement (Development Study: 1996-2000)
. . (2) Basic Design Study for Improvement
mn Slem Reap Area of Water Supply System (2003 )
in the Past Years and Remaining (Grant Aid Project)
Issues in the Future 2. Remaining Issues in the Future

(1) Groundwater Monitoring and Control
(2) Environmental Issues and Tourism
Development

3. JICA Approach in the Future

Outline on Achievement of Development
Study (1996-2000)
= Framing of Master Plan
(1) Poverty Relief
(2) Necessity of Management of Groundwater
Developiment
{3) Countermeasure for Prevention of Land
Settlement
(Establishment of 8 Monitoring Wells)

Basic Design Study for Improvement of
Water Supply System
1. Outline of Water Supply Plan
(1) Improvement of Served Population
(Served population:3,100 in 2003 to
26,000 in 2008)

(2) Improvement of Served Ratio in Target
Area

(Served ratio: 10 % to 65 %)
2. Restored Monitoring Facilities

S sl Covpereinn Avser {7




Main Issues in the Future
(1) Management of Groundwater
Development
(2) Harmonization Between
Environmental Conservation and

Tourism Development
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JICA Action Plan in the Immediate
Future

1. Investigation of Requested Development
Study

2. Implementation of Project Formulation
Study




MANUSCRIPT FOR PRESENTATION

Title “JICA Activity and Achievement in Siem Reap Area in the Past Years

and Remaining Issues in the Future”

I make a presentation on JICA activity and achievement in the Siem
Reap Area in the past years and remaining issues in the future. (By
the way, the Siem Reap Area is the famous place where the Angkor

Monument are located.)

1. JICA Activity in Past Yeaxjs

(1) Master Plan and Feasibility Studies for Improvement of Water
Supply System (Development Study: 1996-2000)
. (2)  Basic Design Study for Improvement of Water Supply System
(2003), (Grant Aid Project)
2. Remaining Issues in the Futures
(1) Groundwater Monitoring and Control
(2) Environmental Issues and Tourism Development
3. JICA Approach in the Future

Presentation Contents consist of three parts:
Firstly, JICA activity in past years. This content is classified into two

studies. (1) Master Plan and Feasibility Studies for Improvement of
Water Supply System (Hereafter, called the Development Study: the
study period from 1996 to 2000) and (2) Basic Design Study for
Improvement of Water Supply System (The study has been carried out
in this year, 2003), (this is Grant Aid Project)

The objective of these projects is to frame the Master Plan and
Feasibility and to perform the Basic Design for water supply in the Siem
Reap Town, based on the request of the Cambodian Government.

Secondly, remaining issues in the future. The issues are formed by two
items. (1) Groundwater Monitoring and Control, (2) Environmental

Issues and Tourism Development.



Thirdly, JICA Approach in the Future

¢ “Fig. 1 Study Area and Monitoring Wells”

The Project area is shown on the Slide.
“Explanation of locations of Angkor Wat, Angkor Tom, Siem Reap River, West

)

Baray Reservoir, Siem Reap Town, National Road No.6.

In the Siem Reap area, there are many old stone masonry shrines that
were built by the khmer dynasty. Of these monuments, the most famous
ones are the Angkor Wat, the Angkor Tom, and the King's palace and

others.

In the center of the Siem Reap Town, the Siem Reap River passes from
north to south. River issues from Mt. Khulen apart about 20 km from the
Town and it empties into Tonle Sap Lake located south with a distance of
about 14 km. The River water is stored to the West Baray Reservoir
during rainy season. Its stored water is used for irrigation through Canal
B. The discharge of the River becomes very small during dry season.
Rainy season occurs from May to October. Average annual rainfall is

about 1,500 mm.

In this aréa, groundwater is generally utilized for drinking at both areas of

rural and urban because of small river discharge in dry season.

The enclosure area with a red line shows the project area for water supply
in the Siem Reap Area. Also, 6 monitoring wells for groundwater level are
located at the sites of WT-3 to WT*8 and 2 monitoring wells for ground and
groundwater levels are located at the sites of LTa-1&2 and LTh-1&2.
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¢ OQutline on Achievement of Development Study (1996-2000)

Framing of Master Plan

(1) Poverty Relief _
(2) Necessity of Management of Groundwater Development

(3) Countermeasure for Prevention of Land Settlement
(Establishment of 8 monitoring Wells)



The Development Study had targets to improve the living
standard of town’s people by the supply of safety drinking water

for Poverty Relief.

As water resources in the Sime Reap area, there were the Siem
Reap River, groundwater, stored water of the West Baray
Reservoir, and lake water of the Tonle Sap. The M/S study
evaluated the development potential of these water resources.

Test wells gave the results that gournd water had good capacity to .
produce expected discharge. The development study conducted the
- computer simulation. As a result, the study gave the conclusion
of no influence. However, excessive groundwater abstraction might

cause the lowering of groundwater level near the Angkor and land

settlement.

® Fig.2 Water Supply Facilities for Each Alternative
[Eaz D B 7R A

In this study, each alternative regarding water sources and water supply facilities

were compared.
Alternative 1: (Groundwater) The system is formed by only wells and

transmission pipeline.

Alternative 2: (West Baray vwater) Water from the West Baray includes
turbidity. Necessity of treatment system, distribution
pumping station, transmission pipeline _

Alternative 3:(Siem Reap River) High turbidity. Intake facility, treatment
plant, distribution pumping station, transmission
pipeline

Alternative 4: (Lake Tonle Sap), Intake tower, transmission pipeline, intake
pumping station, treatment plant, distribution pumping

station, transmission pipeline.

In comparison with the construction cost and easiness of operation and
maintenance, utilization of groundwater sources was most easy and its
construction cost was the lowest. Same time it was pointed out that

suitable Management of Groundwater is very important.



(38) Countermeasure for Prevention of Land Settlement
Considering increase of water demand and progress of groundwater
development in the future, monitoring of groundwater level and grand level
shall be necessary to monitor influence of pumping up of groundwater to
the Angkor. 8 monitoring wells were constructed. These facilities

automatically record monitoring data.

Of these facilities, the LTa-1&2 morﬁtoring well for ground level is located
in the center of the Town and the LTh-1&2 well is located in front of the
Ankor Wat. Thus, the monitoring results shall be important to evaluate

the influence.

® Basic Design Study for Improvement of Water Supply System

1. Outh’ne of Water Supply Plan
. (1) Improvement of Served Population in Target Area
(Served population : 3,100 in 2003 to 26,000 in 2008)
(2) Improvement of Served Ratio  (Served ratio: 10% to 65 %)

2. Restored Monitoring Facilities

The B/D Study followed the survey result of the Development Study and
selected groundwater for water supply source and planned to supply water
of about 8,000 m3/day. The target year is 2008 and served population is
about 26,000 and served ratio is 65 percent in the target area. Compared
with the present served population 3,100 and served ratio 10%, water

supply situation shall remarkably improve.

‘In the B/D Study stage, it was found that a part of monitoring facilities was
damaged and lost. Thus, the B/D study restored these facilities. After
finish of the restoration works, JICA conducted the trairiing for operation
and maintenance to the government people and turned over them to the

Cambodian Government.

e Main Issues in the Future

(1) Management of Groundwater Development
(2) Harmonization Between Environmental Conservation and Tourism |



- Present status of wastewater system in the Siem Reap Town

Photograph

A manhole of wastewater system and an effluent canal

Photograph

Illegal Dumping of solid waste near road-crossing conduit pipes in

canal

Present Status of Existing Sewer Pipes

Exiting sewer pipes are installed along the main road in only a part of
the Town and they are connected to canals. Colored lines show

existing sewer pipes.

JICA Approach on Environmental Issues

JICA approach in the future shall mainly focus environmental issues
including wastewater treatment and solid waste treatment. Cambodian
Government requests, “The Study on Improvement of the Urban
Environment of Siem Reap Town” to Japanese Government. JICA has a
plan to positively approach to its request. However, the request includes
many fields. Thus, JICA plans to dispatch a study team for project
formulation including the arrangement and adjustment of the request

contents on December 2003.



Development

The main issues in the future in the Siem Reap area are as follows.
(1) Management of Groundwater Development
(2) Harmonization Between Environmental Conservation and Tourism

Development

(1) Management of Groundwater Development
As I already stated in the previous section, the Siem Reap area is
anticipated that in the future, numbers of tourists shall increase and
tourism industry shall drill more private wells. Thus, the
management of groundwater development in the regional area shall
be necessary. To monitor groundwater development by these

monitoring wells shall be important more and more.

(2)‘ Harmonization Between Environmental Conservation and Tourism

Development
With development of tourism industry and increasing of tourist and

population, harmonization between environmental conservation and
tourism development is crucial.. At present, the treatment system in
the area is not arranged and the solid waste is disposed in

" open-dumping site.

Fig.2 Number of Tourists/Visitors

In the Siem Reap area, numbers of tourists/visitors have rapidly
increased with the stabilization of political situation. Its population
is estimated to be 540,000/year and 4,400/day in the year of 2002, and
1,060,000/year and 8,700/day in the year of 2006. Recently, the

increasing ratio gets to about 30 %.

Many large-scale hotels and restaurants with increasing numbers of

tourists and visitors have been constructed. These facilities have
drilled many private wells for water supply. At the time of the
Development Study (1006-2000), numbers of hotels were 3 to 5 but

their numbers have increased by about 57 until now.

Photograph
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Proiect Formulaticn Study on Environment Protection Suppert in Siem Reap Region in Cambhodia
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MINUTES OF MEETING
FOR
PROJECT FORMULATION STUDY ON ENVIRONMENT PROTECTION
| SUPPORT
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JAPAN INTERNATIONAL COOPERATION AGENCY
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4. E.Chap Nhalyvoud Itsu ADACHI

Governor of Siem Reap Province Leader

Kingdom of Cambodia Project Formulation Study Team
Japan International Cooperation
Agency (JICA)
Witnessed by

H.E. Uk Someth H.E. Leaph Vannden

Vice General Director of APSARA Deputy Secretary General, CRDB
of the Council for the

Development of Cambodia



1. INTRODUCTION

The Japan International Cooperation Agency (hereinafter referred to as "JICA"), the
official agency responsible for the implementation of the technical cooperation
programs of the Government of Japan, has sent the project formulation study Team
‘(hercinaﬂer referred o s "Tcam")‘ headed by #r. ltsu ADACHI on Lnvironment

Protection Support in SHEM REEAP to the Kingdom of Cambodia.

The team and the authorities concerned of the Government of the Kingdom of
Cambodia (hereafter reserred lo as “the Cambodian side™) have had a series of
discussion related to the study based upon the request from the Cambodian side “The
Study on Improvement of the Urban Environment of SIEM REAP Town™ (hereafier

referred to as “the Study™). Attendants list of discussions 1s attached annex 2.

The main discussions of the meeting are as follows:

1. The Team explained to the Cambodian side that the team would rejmrl to the
Ministry of Foreign Affairs in Japan (hereinafier referred to as "MOFA-") the result
of the Project Formulation Study in order for decision of approval for the
implementation of the Study. If the JICA shall be indicated to implement the study
by MOFA, JICA will dispatch the preparatory study Team to sign ““the Scope of
Works” which is agreement of the both JICA and Cambodian 'sid‘e as a document

necessary for commencement of the Study.

2. Both of the Team and the Cambodian side recognized that the purposes of the Study
shall be to formulate a master plan of Siem Reap / Angkor Town as a guide to
environmentally and economically sound urban development that improves urban
environment, increases and diversifies the attraction of the town for tourists, and
promotes local economy associated with tourism as attached annex 1, and that the
title of the study should be amended as “Master Plan Study for the Sustainable
Development of Siem Reap / Angkor Town ,the Kingdom of Cambodia™ ’W u



3. The Cambodian side requested the Team to include in the Study
the detail topographic map covering the Siem Reap Town Area. The team promised

to convey the request to Japanese side.

4. The team and the Cambodian side agreed that coordination mechanism among the
concer-c d organizations is requirzd in order to facilitat : mooth implementation «f
the Studv. The Cambodian side promised to take necessary sieps in order 10

establish the steering committee once the Study is ready to be implemented.

5. The team cxplained to the Cambodian side that it is necessary to coordinate with
other donor organizations such as AFD and ADB especially in the field of urban
development and environment fo avoid duplications. The Cambodian side

understood and replied to take necessary coordination measures.

6. 11 the Studv shall be implemented, the Cambodian side agreed. at its own expense,
10 provide the Japanese study team with the following, in cooperation with other
organizations concerned:

(1) Availablc data and information related to the Study

(2) Counterpart personnel,

(3) Suitable office space with necessary equipment in Siem Reap and;
(4) Credentials or identification cards as required for the Study.

7. The team explained to the Cambodian side “the outline of a New JICA Guideline

for Environmental and Social Considerations”.

2
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Project Title :

Purpose :

Crutput o

Annex 1

Master Plan Study for Sustainable Development of Siem Reap / Angkor Town, the
Kingdom of Cambodia ‘

To formulate a master plan of Siem Reap / Angkor Town, where environment is
deteriorating while the number of tourists to Angkor Remains is increasing
drastically, as a guide for sustainable development that improves urban
enviranment, increases and diversifies attraction of the town for tourists. and
promotes local economy arsociated with tourism, so a well balanced between
em ironment and socic-economic development would be achieved.

A Master Plan for Siem Reap Town

Target Year Year 2020

Area  Projected urban area in 2020 (Angkor Wat Area : Zone 1 will be covered
by the study but not included in the planning area)

. Scope  Long-term strategies, short / mid / long-term action programs, and

feasibility studies for the short-term priority projects in the following
fields;
1) Land use
‘a. Land use plan (reflecting the recent changes) _
b. Capacity for land use control, regulation and
implementation measures -
2} Urban infrastructure and utilities
a. Transportation
b. Water supply (including under-ground water management
and future development of other water sources; this
component will be integrated and coordinated with the
‘Management of Water Resources in Siem Reap / Angkor
Region” project under preparation by APSARA)
c. Sewerage and drainage (in coordination with the projects
being prepared by ADB and AFD)
d. Solid waste management
e. Power supply
f. Landscaping and facilities for tourists
3) Promotion of local economies associated with tourism
a. Human resources development
Dissemination / extension of technologies
Marketing
Finance / credit scheme ‘
Institution building (such as standards for food hygiene)
Infrastructure and facilities related to commercial and

o oo o

economic activities
il A2~
(X |
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Mr. Kang Chantra

Mr Chan Sang la

Mr. Say Pichenda

Mr. Sou Sountherg

Mr. Kim Ravy

Mr. Chhim Ma

Mr. Tat Bun Chhoeun
Mr. Oum Somantha
Mr. Uk Someth
Ms.'Tap Vattho

Mr. Itsu Adach

Mr. Yutaka Fukase

Mr. Takayuki Takamichi
Mr. Hajime Sonoda

Mr. Koizumi

Annex 2

List of Attendants

Governor of Siem Reap Province

Deputy Governor of Siem Reap Province

Deputy Governor of Siem Reap Province

Director of Planning, Siem Reap Province

Director ¢f Land Management, Urban . unstruction & Land Titling, fiem Reap Province
Director »f Environment, Siem Reap Province

Director of Industry, Niines and Energy, Siem Reap I'rovince

Director of Water Resources and Metenrology, Siem Reap Province
Deputy Director of Public Works, Siem Reap Province

Director of Water Supply Syslém. Siem Reap Province

Chief of Wastewater Office, Dept. of Public Works, Siem Reap Province

Deputy Project Director of Choung Kneas EI, Dept. of Public Works, Siem Reap Province

Deputy Director of Tourism, Siem Reap Province

Director of Commerce, Siem Reap Province

Director of Agriculture, Siem Reap Province

Deputy Governor of Siem Reap District

Vice-General Director for Urban Development, APSARA
Director of Urban Development, APSARA

Team Leader, Project Formulation Study Missien, JICA
Study Planning, JICA Study Missicn

Regional Cooperation Planning, JICA Study Mission

Town Planning / Environment Protection, JICA Study Mission

JICA Cambodia Office
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The member for Project Fromulation Study on Environment Protection Support in SIEMREAP region

Attachment 1

No [Name Job title Occupation Period

1 [Kenji Water Supply Facilities NJS Consultants Co., Ltd 4/Feb./2004-
TAKAYANAGIMr.) [Development B o e —x R a4 gy 8/Feb./2004
A BT EAREEE AR
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UNESC()/JSA 6 February 2004
Draft Agenda of the 8" Bayon Symposium (February 2004)

6 February 2004 (PM}

Opening Session

14:00 Opcning Statement  Prof. Takeshi Nakagawa

14:10 Orpening Statement  H.E.Mr.Bun Narith, CEO of APSARA

14:20 Opening Statement  Mr.Etienne Clement, Representative of UNESCO in Cambodia
14:30 General Introduction Dr Azedine Beschaouch, Permanent Secretar%: of ICC for
Angkor (presentation of Bayon Symposmm CD-ROM and report of the 7" Session of

Bayon Symposium)

Session I Workshop on Water Environment and Safeguarding Angkoer

-(Chairpersons Prof Nekagawa and H.E.Mr.Bun Narith, CEO of APSARA)

15:10 Conservation of Angkor Monument and the surface water and underground water
by Dr. Yoshinori Iwasaki, Geotech Unit.JSA

15:35 Water Supply in Siem Reap City by HE Mr.Peng Navuth,Director of Potable
Water, The Ministry of Industry, Mines, and Energy

+6:00-VWerer-Rroblem-in-Siem Reap Provinee-by-H-E.

SiemReap-Provinee

16:25 Teu Break

16:40 JICA project in Angkor Area by Mr.Hiroto Mitsugi, Deputy Resident
Represen-ative, JICA Cambodia Office

17:10 Water management and Angkor by H.E.Mr. ROS Borath, Deputy Director General,
APSARA

17:40 Op-=ning of Weather Station in Siem Reap by Mr.Yoeun Sokhom, Meteorological
Officer, Department of Water Resources and Meteorology, Siem Reap Province

17:50 Water related infrastructure in the Ancient Khmer by Dr.Jacques Gaucher, EFEQ
18:10-18:40 Discussion and Recommendations (Moderator: Prof.Azedine Beschaouch)

Working Language for Session I : English/Khmer

Written Paper should be in English.
Presentation is in English/Khmer, providing sxmultaneous translation between English

and Khmer.
Discussion is in English/Khmer with simultaneous translation.
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Organization requested to attend v

APSARA, The Ministry of Culture & Fine Arts, The Ministry of Industry, Mines, and
Energy, The Ministry of Water Resources and Meteorology, The Ministry of
Environrnent, The Ministry of Tourism, Siem Reap Province, Hotel Association.
UNESCQ, ICC, Member Country of ICC for Safeguarding Angkor

JICA, JICE, JSA

Place:

JSA Office at Siem Reap

7 February 2004 (AM}
Session II Conservation of Bayon Temple and Masterplan

8:30-9:10 Introduction; Bayon Temple’s features and its evolution (by Prof. Takeshi
Nakagawa)
9:10-10:(0  Bayon Temple in the light of Khmer Inscription (by Prof. Claude facques)

10:00-10:20 Tea Break

10:20-11:00  Structure of Bayon Masterplan Contains Concept and fundamental
‘ materials of Bayon Charter (by Ms.Chinami Eguchi, JSA)

11:00-11:40 3D images of Bayon (Prof. Katsushi Ikeuchi, JSA)

11:40-12:00 Recommendations (Moderator: Dr Azedine Beschaouch)

Lunch break

7 February 2004 (PM)
Session III International Case Study

14:00-15:20 Case Study by Prof. Pierre-Sylvain FILLIOZAT on the site of Hampi-
Vijayanagan, a World Heritage Site of India (and Prof. Roland Silva fo be confirmned)
15:20-15:40 Break

15:40-16:15 Debate on the Sessions L, IT and ITT

16:15-17:00 Recommendations

17:00-17:20 Final Speeches by Mr Bun Narith and Mr Nakagawa

Working i_anguage for Session II and ITI: English/French
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FIEREPPPLPI I

THEE JSA (BRBME7 > 3—ILERKEF—L).

# f UNESCO

B &
RFNADELEERFE A TKORS EIFICK ST T, BH~OEE. KFIIZHE
5= HKERR. SABROTREE, 7oa—LERRUZORAIZH T SKREME
X, 8. BALLOEE>TWA, 5 LESEES T OKBBICET 2EFEORHRE

TRBLUBEESHOEEERDILFENE LT URDILNFHES L

2B6H twi 3l KIREHE
(BB THIZEEIEHENTEYyYav2 NI UFROBREEIRZI—TF2, v
33 H—ARRET4—hFHAESIT)

<JISA/EIBIFI, (B Mt ARIRE R >

1993 4E(= UNESCO ASEETCRAE L= 7 > 0 — LB BMEGREIC 5 L TKEEABH DR
S CEBHNEEEALLIERENLCEERHT, JSA AT I— L TEBL TS
Fok/KIBESICET DL HEREARE SN, IHBERBEILUTOLSY,
1. FIciEeR, STAISEET A LICE Y TADLALEER L, ESICEER
5, '

2. EHRTHTAERALEFSETFROBTKLALERST 5.

3. LHORBLEOBE THTKERS LTS ETFROBTFALALBHEDT B,

4. BEENTRETHIO. HTAORELERICIBECTEAL,

5. HMTFADRELEH. RALTOREENET 5100, RHLFHREO EFRE TR
DEETHTFKLALOEZLY VT EFIEHNBETH S, ,
6. /31 3 UHEFERO D3 2BV THANERS N, BELIAENDETHD.

<HTETR)LF—E/Mr. Peng Navuth, Director of Potable Water>

JICA MF - R ATHES LUEKRRATRBRREOMESRH, ATOT Y FTIE.
KEELTHTKRERELTWAA, BEHMTKEZ#IL. 1 88000 2 EBEDRAL
FTHNILEBR~OEEIFEALEBERTED, LORAERRSLIUVRRERRLZ, &
.1 88000 Fodkizk Y., Akt 420ha @ 65%DER. ELUVEHAZED 40%
ETEHEENES ENTRETH D, Tz, DUROTRDEREEZ L > T8 DOFHABH
FIZBHAEZ8 UV T MRT A EDBEREFRZ =,

<JICA/=xBH;, JICA VRO TFTEHH RE>
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BEROSEEAEEY LEFE. L0520 T FEENLE,

< APSARA/Mr. Uk Someth, Vice General Director>
JICADTLELTF—2 3R, BAKETHS LAY Ty FHOAQIZJICA (AX)
DEEBEEHANSEREDESICHBLTLLLON, BERTE—S v bLIh TN
ARRORTINADQKERIBEROBRIZOWTHEERICEThfz, JICAMSIE, KIERE
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JICAE LT ED LS GHBALFREMET L TR EZATH D, LTz, KFBREEA~
DORERVERICEETSALRVWKEREENZESOBRELE>TWIEREEZITT. B
TZH1T 5 JICA DKGHFE~DBAITHITHONRAFIFELOATVNS 2 8K EH-T
FFELf ‘

<TT LTy TMKEERZRE/Mr. Yoeun Sokhom, Meteorological Officer>
JICAOREZRRTOD ) MIDOWT, FHRREBS L URBROT—2 OB NN Thh,
FM702zy FOBBRED 1 DALz LY Ty FITEMM TS, RRF—4 A daily
R—RTEbh, B GB. A. £J&) IS5 ILEICLBBELTOATNS, &
. BRF—2%24 L1 H2E (BRER ITRISFHRLITL. BFHRERRHLTWLS,

<HBEBLVRE>

Dr. Azedine Beschaouch, Permanent Secretary of ICC &Y, BTDBEYBIELS L UVIE
BEARENT, |
- APSARA (X, HhEXAFH#EER FH— L DO - BELX RIS &,
-BIEFESEOKLSHTI—V L ay THEOMSERT. KBEICHT IHER. B#%
HAELTWL D E,
- HTFKEDE=ZRZYTIEA AR TERIF BEIEIRILY—H) HPEEFEH > TER
LT Z&, |
- BEAA TR ZEKERE LI-RKSE L PKERROREETI&ICEY . MREE
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AI#E 5

THE 8" BAYON SYMPOSIUM

6 FEBRUARY 2004

MINISTRY OF INDUSTRY, MINES AND ENERGY
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THE PROJECT FOR IMPROVEMENT
OF WATER SUPPLY SYSTEM
IN SIEM REAP TOWN

Ministry of Industry, Mines and Energy
Department of Potable Water Supply

E

Number of Households access to Clean Water

5.8% 14.9%

5% T\ f

= Can be bl
considered  s% S
as Potable
water: 28.2% O Wells
- Hand I
Pumps pon. g
. . water
— Pipe Lines vt
- Water o
Vendors Sources

Source. Census 1998

m Status of Current Water Supuiy

-15 Public Waterworks are in operations
-18 Private Operators have been given licenses

- 5 Provincial Towns have nn water supnly
systems

* Krong Kep

* Krong Pailin

* Odor Meanchey
. * Preah \V'near

* Mondulk

Project Background

n Siem Reap Waterworks was established in
1930

= Stop operation in 1995

a Rehabilitation and start operation in 1999
under the Grant from AFD

— Ground water is used
- Maximum capacity 1,440 m*

SR
it

Population in the provincial towns
access to piped water supply system

13%

37%

87%

63%
BACcess 1o pReds witar T DAcceistoppedwmer |
anlﬁme{p-dm W NOt accaus b piped waker ‘

Water Supply in 2003 Water Supply in 2006

Project Background

u Master Plan and Feasibility Study were
conducted by JICA Study Team from December
1996 to June 2000

u Technical/leconomical/financial /environmental
viabilities

m Four water source has been studied
- Groundwater ’

- West Baray
- Siem Reap River
- Tonle Sap

e

kil
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% Basic Design Study

» JICA dispatched the Basic Design Study Team

Recent Progress

= Exchange Note (E/N) for Detail Design
Study has been signed on 20 January, 2004

» March 2003 field survey started

» Basic Design Study Report has been completed R
in November 2003

» JICA assisted to restore the Monitoring Facilities s
= 6 observatories Groundwater Level @

= 2 Observatories Land settlement

= Agreement for Consulting Service for
Detail Design Study has been signed on 4
February, 2004

=7

\l'»[‘!

S . THE PROJECT FOR IMPROVEMENT
'Basic Design Study OF WATER SUPPLY SYSTEM
0 Scope of Works IN SIEM REAP TOWN

> Raw water intake facilities :

1,100 m3/d x 8 wells

» Water treatment plant : i
8,000 m3/d

> Transmission pipelines :
4,050 m

» Distribution network :
25,843 m

> Rehabilitation of existing distribution pipes :

6,060 m NJS CONSULTANTS CO,, LTD.

5

= Basic Design Study Water Supply Plan

m Service areas : 425ha
= Served population and coverage:

aBenefit from the Project
> Safe Drinking Water will be supply 24

] hours Year 2003 Year 2008
¥ Improvement of Quality of Life 3,000 > 26,000
> Population served will increase from 10% S 65%

3,185 to 26,000
»10 to 65% for residents
» 10 to 40% for tourists

= Served tourists:
450 2> 3,650
10% 2> 40%
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Water Supply Plan

m Per capita consumption :100Ipcd
120 Ipcd for residents
500 Ipcd for tourists

m NRW : 50%
15 % by the target year 2008

» Production capacity:1,100-1,500m?d
8,000 md/d

The Proposed Facilities

= Raw water intake (8 wells)

= Raw water conveyance pipes
(300mm x 4km)

® Water treatment plant (8,000m?3/d)

= Clear water transmission pipelines
(500mm x 4km)

m Distribution pipelines
(50 to 450mm x 26km)
u Water meters (4,000 units)

Demand (M'1d)

Water Demand and Supply

LL,000 -
, [EXPANSION CAP. : 8000MD]
16,000 Y -
~#- Ave. Day Demand
~#-Max, Day Demand ‘ \ f
8,000 =
6,000 =
4,000 7 o
3
/ IrEXlSTING CAP.:1,400M Idl

= |

2002 2003 2004 2005 2006 2007 2008 2009 2010

Year

Sla Kram(140ha)
Kokchak(30ha)
Along No.6{50ha)

Location Map of Project

Facility Planning

1. Easy and low cost for operation
and maintenance

2. Appropriate grade of facilities
and equipment

3. Avoidance negative impact to the
Angkor Heritage
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Soft Component Assistance

= Assistance for management

Capacity building of the SRWSS

 Assistance for engineering .
Technical assistance for O&M

» Assistance for public education program

Public education for the people of Siem Reap

Svay Dangkum(13%ha)
Sala Kamraeuk(66ha)




] Environment Assessment

- lmplementatlon Schedule 1. Confirmation of Buried Ruins in

Development Area

s Detailed Design : Tender Documents ax2. Influence of Groundwater
February 2 August 2004 o Development to the Angkor

m Tender : Selection of Contractor o « Land Settlement
August = October 2004 ‘ » Leakage of the West Baray

Reservoir
+ Lowering of Shallow Groundwater
« Influence to Irrigation Canal

s Construction & Training
November 2004 - January 2006

< B

i Influence to Endangered Species

|
" [Influence of Land Settlement |
= 'Relevant Issues T »

i}r‘ -‘.. X \‘, ;—1- f‘bﬂf

n Conservation of Unknown Buried Ruins
in the Proposed Construction Area

s Influence of land subsidence to the areas
around the Angkor Heritage that may be
caused by groundwater development

B 2

it i

e Do S0m27 o2 S Foapor o Tt
otr Sappa Syice m Stew Ry Temd

o 0 Fryct mad Location of Mowicx o Well

Relevant Issues .

u Influence to leakage from the West
Baray Reservoir that may be caused by
groundwater development

K1

n Influence to shallow groundwater and
irrigation canal

[ERPS——

Cao] dazyy

0 swsasaiday so)

— 110 —



@ | Estimation of Influence to The Angkor |

e i oring Pari 13 ta Oct.
(1) M/P & F/S Groundwater Development Survey | e e e @ ”

G [ Fig.3-2 Groundwater Level Fluctuation st WT-5 Site
|
|
|

(1996-2000) 55558588859z 333785388888

Groundwater No Influence to
Computer

Simulation

.72) Basic Design Study (2003) ‘

Groundwater Leval (cm)

Multiple-Well
System Theory

About 7.5 km
from GWD Area,
Small Drawdown

Land Settlement
Theory

Fig.5~2 Groundwater Level Fluctuation at WT-8 Site
{Monitoring Period: Aug 13 to QOct. 01)
Manth/Date

SSE5555535

B/28
8/28

2
8
=

B3
B/15
/17
B/15
[2&4]
822
8/
%
8/22
8/24
9/28
9/28
8/30

Monitoring Wells for
Land Settlement ]

Monitoring Well for
Groundwater Level

Groundwatar Leval (cm)

Fig.1=1 Groundwater Level Fiuctuation at WT-3 Site

i2.8-1 Groundwater Level Fluctuation
(Monitoring Period Aug 12 to Aug 15) Fig. ro ater Level Fluctual

at LTb-1&2 Site
Meonth/Date

Month/Date

195

220
E
- E
E’ 205 s
T -
3 3
5 210 3
3 bt
£ H
5 s 3
e z
g
20 £ S

225
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Fig8-3 Ground Levei Fluctuation at LTb-1&2 Site !
{Monitoring Period Aug 15 to Aug 17) i

Month/Date !
® e = = &8 & &= &~ &~
3 3 & B 3 B & @ B B

o~
8715
8/15
uie
[ 741}
[ 731}
818
8/18
8/18

Hnz
34
s

3ta =

B

w
]
Iy

i SO - e
Ground Level Pluctuation (mm)
5

Thank you very mu.
for your kind attentiol

B
S

’Inﬂuence to West Baray Reservoir

i Earth Wall
i  Canali 8 of Reservair | .. .
5 ig / Water Surface West Baray Reservoir
C#il (Goud) conanp
Surfacy’ |
s 3 H j/ /q//B VoL,
3 H /
N
§3 Low-2
i‘; ' Groundwater
i Level

r Lowering of Shallow Groundwater

Prapeasd Wtee Supply & Redents
e ¥y

Grosatwaies Devrinpascat
WPV 254 ta SR mpprax, dohm)

Wha [ e mag W] WeIaE T1Ades Wi A |
18 1t aidrmy dog pafend 341 up Spayy s ivey
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Al 6

JICA’s Activities on Environment
and Safeguarding Angkor

-from Project Oriented to Program Approach-

February 6, 2004
MITSUGI Hiroto
JICA Cambodia Office

Contents

1. JICA’s Cooperation since 1993

2. Current Situation and Remaining Issues

3. JICA’s Future Approach

162004

JICA’s Cooperation to Siem Reap / Angkor
Map: - .
Topographic Mapping for Angkor
Archaeological Area in Siem Reap Region
Road Improvement :
Improvement of National Highway Route 6
(Siem Reap Section)
Electricity :
Expansion of Electricity Supply Facilities in
Siem Reap
Water System :
The Project for Improvement of Water Supply
System in Siem Reap Town

o | 26200

3

JICA’s Cooperation to Siem Reap /Angkor

Demining :
Improvement of Equipment for Demining
~ Activities
Health : )
Grant Aid Program for Medical Equipments to
Siem Reap Hospital
Assistance for Disabled Persons
Siem Reap Rehabilitation Center
Human Development : ' .
Dispatching Volunteers in many fields (JOCV, V)

through

2602004 4

JICA’s Cooperation to Siem Reap /Angkor

2000 2005 2010
Map — (July.1998)
Road (Jan. 2002)
Electricity ——— (March. 2004)
Water (Jan. 2006)
Demining
Health (March. 2003)

Human Resources

246/ 2NM

Topographic Mapping for
Angkor Archaeological Area

Coverage Area
Angkor Archaeological Area

{DTopo Map : 430km?
(Scale 1/10,000)

@ Topo Map : 100km?
(Scale 1/5,000)

26,2004
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National Highway Route 6
(Siem Reap Section)

2672004 ?

Improvement Water Supply System

Targeted Population :
2003 3,100 people (10 %)
1,400m*/Day

1
2008 26,000 people (65 %)
8,000m*/Day

262004

Current Situation and Issues (1/3)

* Rapid Growth of Population in Siem Reap Province

Year 1979 30,000 people
Lo

Year 1993 85,000 people
l

Year 2002 118,000 people

6204 9

Current Situation and Issues (2/3)

* Rapid Growth of Tourists

@Visitor to Cam bod s
BYyistorto Siem Rea

) ol
o b

1993 1896 1999 2002 2008 2008

2/6/2004 10

Current Situ;ltion and Issues (3/3)

Hotel Construction without Any Regulation

Year 2001 3,524 Rooms

\

Year 2002 4,528 Rooms

(inctuding Hotels and
Guest Houses)

26/ 2HH n

Remaining Issues in the Siem Reap / Angkor

* Traffic Jam

* Solid Dumping 5

= Drainage etc i
A\

Need for Comprehensive Approach ;

62N 12

— 114 —




What is

hensive” A
,ComPre PProggy,
® -
From Project Oriented
to- Program Approach

M/P Study for Sustainable Development of

Siem Reap/Angkor Town (1/3)

1.Target Area:

Projected Urban 7
Area in 2020 |

6204

M/P Study for Sustainable Development of

Siem Reap/Angkor Town (2/3)

2. Target Year : 2020

3. Implementing Agencies :
Siem Reap Province Government

APSARA and other stakeholders are expected
to be involved

M/P Study for Sustainable Development of
Siem Reap/Angkor Town (3/3)

4. Scope :
(1) Land Use

(2) Promotion of Local Economy associated with
Tourism

(3) Urban Infrastructure and Utilities
- Transportation
- Water Supply
- Sewerage and Drainage
- Solid Waste Management ctc

e 262004 ! 15 /62004 16
Three Key Issues of
Siem Reap/Angkor Town
, and
Hov “wwkoon S
s 3 .
Preserva v Heritage / JICA Focus

Sustainzs :'QEQ‘Qment of -Livelihood of
Siem Hew =or Town? Local People

26 2IHM 17

-Tourism

-Conservation and
Restoration of
Angkor Heritage

2672084
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JICA’s Conceptual Approach for
Siem Reap / Angkor Town

*Benefit utmost for Local People from tourism «———

development l

*Improvement of their livelihood

eIntensification of their environmental awareness

’ l
*Environmental preservation around Angkor Heritage
l
*Sustainable tourism development
26/2004 L4

Thank you for your attention
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