No.

16 8
2004

JR

04-042
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2004

8



16

21

JICA

SIW

15

15
SIW



AFD Agence Francaise de Dével oppement
APSARA Autorité pour la Protection du Site et I'Aménagement de la Région d'/Angkor APSARA
APSARA Authority
BOD Biochemical Oxygen Demand
CDC Council for the Development of Cambodia
COD Chemical Oxygen Demand
COM Council of Ministers
Commune
Commune Council
CPP Cambodia Peopl€'s Party
DED Deutscher Entwicklungsdienst
District
EAC Electricity Authority of Cambodia
EdC Electricité du Cambodge
IPP Independent Power Production
JSA Japanese Government Team for Safeguarding Angkor
KAF Konrad Adenauer Fund
LMAP Land Management and Administration Project
2002
MIME Ministry of Industry, Mines and Energy
MLMUPC Ministry of Land Management, Urban Planning and Construction
MOE(nv) Ministry of Environment
MOT Ministry of Tourism



MPDF

MPWT

MRD

PPWSA

PRIP

PUR

PUSC

SEDPII

SRAHGA

ZEMP

Mekong Private Sector Development Facility
IFC SRAHGA

Ministry of Public Works and Transport
Ministry of Rural Devel opment
Phnom Penh Water Supply Authority

Provincial Rural Infrastructure Project

Plan d'urbanisme de reference et projets prioritaires AFD

1995
Plan d' utilisation du sol et de construction AFD APSARA
1999 2000 2002 6

Second Five Year Socioeconomic Development Plan 2
2001-05

Siem Reap Angkor Hotel and Guesthouse Association

Zoning and Environmental Management Plan /

1994



I
i LAOS )
THAILAND J ~ ",-\_jf.
e~ + r--..J .\‘\ Pl ¢
‘(N)?Cam bodia .~ o7 TN
A l\'-. - ‘-.\ '|
— '/‘I M\\‘ )" l'v‘ 144
] Melouprey g ;
7 . l-
-~ 5
i #83isoph i
\ isophon ‘ Stunge \
{ B Siem Reap Treng /
\Battambang g CAMBODIA /
: i
\ Kompong Thom h
{ . ]
Polithis4t e Kratice i
Kompon "-\'/
Chhnpangg. .__,'/ IETNA Mo
| .Kompong - elise=]
" Cham ‘J
i SO
D Krong koh Kong Ptgle?]T]@ Prey ::J )
Kom%ong Takhmauveng !
Speu Svay-. M
Gulf Rieng
Takeow L I
of i n‘_" 1
Thailand Kampot P




| 2 )

! - gimfmnsa
&

| SN Shengeny

Frademsnngs
sepeesens

f
i

e imydicio:

B woingidang book odijAbonegd | N
P vjmasimgiidanst boos onujEhomsigd R NN
P imusingidiongi booo (bbuidnbobgd [

I mosingidang osee anidneend
[ ] dmowtngtfdng ossd (ogjShenanih
B vjmamsingtBdiang: egén (iuBheingd

re g mooe




1,600ha

2003 SARS




District

10




HCC

APSARA

APSARA

-15

-18

-17




-21:

2004

4

10MwW

-22:

@

Vi



2-2

2-3

2-4

2-1-1
2-1-2
2-1-3
2-1-4

2-2-1
2-2-2

2-3-1
2-3-2

2-4-1



2-4-2 25

2-4-3 30
2-4-4 e e e 31
2o e 33
251 33
2-5-2 s 36
2-5-3 39
OO PP ORTPRRPPROPRRTN 40
2-6-1 40
2-6-2 42
A OO P PR PPN PR PPR 47
2-T- L e 47
2-7-2 49
28 e e e 50
2-8-1 s 50
2-8- 2 s 52
2-8-3 53
250 e 54
2-9-1 s 54
2-9-2 56
2-9-3 57
2-0-4 s 58

KiCk-0ff MEELING et e e e saee s 164

© N o O A W N ok
©
'—\



1-1

2003
JCA 15 12
SwW
1-2 1
1-3 2
1-4
SwW M/M
JICA S/\W
S\W
APSARA S\wW M/M
Steering Committee
24 16
Steering Committee Inter-Ministerial

Meeting CDC



1-5
@)

H.E.Mr.Yanara, CDC

SIW
2 SIW
16
CDC
Steering Committee
ADB UNESCO
ADB
ADB
2
Nhalyvoud, Dr.Suy San, Mr.Tep Bun Chhay,
S\wW
(3) APSARA Mr.Ur.Someth,

H.E.Chap

APSARA



Steering Committee

APSARA
(@] Mr.Philip Set Kao Mr.Chris Ho
/
(5) JSA
JSA
7 25
(6) UNESCO Ms.Tamara, World Heritage Unit
ICC International Coordinating Committee
Development
10
JCA
12
)
us20 I
Banteay Srei



Phnom Bok

1-6

ADB
APSARA

(1)

M/M

30km

20km

CDC/CRDB

APSARA

SIW



C/P

(2) APSARA
APSARA
APSARA
APSARA
SIW
Steering Committee APSARA
APSARA
8 26
APSARA APSARA
APSARA
APSARA
(©)
District NGO

APSARA



(4)

1-7

(1)

(2)

Steering Committee



APSARA SW M/M

APSARA 2
APSARA
“Steering Committee”
NGO “Stakeholder Meeting”
CDC “Inter-Ministerial Meeting”
(©)
@
CDhC “Inter-Ministerial Meeting”
”Steering Committee™ ”Stakeholder Meeting*
APSARA
APSARA

CPP

APSARA

(b)

APSARA



(©

APSARA

(d) Integrated Strategic Vision
2020

“Integrated Strategic Vision” 2020



/

Preparatory Study Team for the Study on Integrated Master Plan for Sustainable Development of SIEM REAP/ANGKOR TOWN in the Kingdom of

Cambodia
No | Name Job title Occupation Period
1 Itsu ADACHI Team Leader Group Leader 15/July/2004-22/July/2004

(Mr.)

JCA, Globa Environment Department, Group 11
(Water Resource and Disaster Management)

(23
)

JCA
2 Nobuhiro KOYAMA Regiona Promotion Senior Advisor 15/July/2004-22/July/2004
(Mr.) Planning Institute for International Cooperation, JICA (23
JCA )

3 | (Staff of JICA Office)

Aid Coordination

JICA Cambodia Office
JICA

16/July/2004-22/July/2004

4 Yutaka FUKASE
(Mr.)

Study Planning

Staff JCA, Globa Environment Department, Group |11(Water
Resource and Disasster Management)
JCA

15/July/2004-23/July/2004

5 KeitaY ONEZAWA
(Mr.)

Organization Structure/
Regional Economoic
/

NLI Resarch Institute

15/July/2004-4/Aug/2004

6 Toshisada
KATSURADA
(Mr.)

Urban Planning/ Economical
Infrastructure
/

Alphaten Co., Ltd

15/July/2004-4/Aug/2004

7 Ryunan MATSUE
(Mr.)

Urban Sanitation

Nihon Suido Consultants Co., Ltd

15/July/2004-4/Aug/2004

8 Seiji ITAYA
(Mr.)

Environmental and Social
Consideration

Docon Co., Ltd

15/July/2004-4/Aug/2004




2 (1)

1 |7 15 () 11:00 JL717 - BKK(15:30)
BKK (16:30) TG698 - PNH 17:45
2 |7 16 ()|JcA
CDC
3 |7 17 () PHN(12:15) FT702 - Siem Reap(13:00)
4 |7 18 ()
5 |7 19 ()
APSARA
6 (7 20 ()| IwW
7 |7 21 ()
SIW
Siem Reap (16:25) FT703 - PNH
(17:10)
8 |7 22 () ]JCA
PNH(18:50) TG699 -
BKK(19:55)(
)
9 (7 23 ()| - Narita
10 |7 24 ()
11 |7 25 ()
12 |7 26 ()
13 |7 27 ()
14 |7 28 ()
Siem Reap (10:00) FT701 — Phnom
Penn(10:50)
15 |7 29 ()
16 |7 30 ()
17 |7 31 ()
18 |8 1 ()
19 |8 2 ()
20 (8 3 () JCA
Leave PNH(20:25) TG699 -
BKK(21:30)
21 |8 4 () - Narita

- 10 -




2(2)

(Itinerary of “Preliminary Study for the Study on Integrated Master Plan for Sustainble Development of Siem Reap/Angkor Town”)

7123 8/4

O
D

Schedule

1 21-Jul Wed

Mr. Chan Seng La, Director of Water Supply, Siem Reap Province 4 8:00-16:30

- Mt. Kuhlen

2 22-Jul Thu

AFD Mr. Pierre Etienne (IECA) 8:30-10:00
Dept. of Land Management 9:00-

Dept. of Water Supply (@ MIME) ( 10:00-12:00)

Dept. of Environment ( 14:30-)

APSARA 14:30-16:50

3 23-Jul Fri

APSARA- Mr.Lao, JQA 8:00-
Seila Program UNDP Gov't Office 9:00-

Dept. of Public Works PM

Mr. Kim Chhay Hieng, Deputy Director, Dept. of Tourism 15:00-16:00

APSARA- EMS Mr.Lao, JOA 16:30-17:50

4 24-Jul Sat

Mr. Chan Seng La, Director of Water Supply, Siem Reap Province
9:00-12:30

- Mt.Kuhlen

5 25-Jul Sun

6 8:00-

6 26-Jul Mon

8:00-

8:30-9:30

Suy San 9:30-10:30
AM
AM

Dept. of Environment MICC 14:00-15:30
Mr. Kim Chhay Hieng, Dept. of Tourism SR Province
MIME 15:30-16:30 PM
District Governor's Office 16:00-17:00

14:30-

7 27-Jul Tue

KAF( )District Capacity Building Ms. Birgit Schindhelm 14:00-

8 28-Jul Wed

SR 10:00 FT701- PHN 10:50
Specific Project supported by Hotel Association
Ms. Karla Quizon, Deputy Manager, MPDF Cambodia
Ms. Lili Sisombat (14:00- JICA )
LMAP Project 16:00-  Min. of Land Management
Mr. Sar Sovann, Project Director, Land Managemet and Administration Project, MLMUPC (Imap@camnet.com.kh Phone:
012-897-429)
Mr. Willi Zimmerman, Team Leader, TA-GTZ
AFD, Mr. Bertland Moisselet 16:00- AFD

9 29-Jul Thu

9:00-11:00
MIME 8:30-
Jocv 9:30-
MOWRAM 14:00-14:30
Edc PM
15:00-15:30
16:00-
JICA NGO 16:00

Phnom Penh Hotel 18:00-21:00

10 30-Jul Fri

9:30-
University of Cambodia 10:30-
MIME 10:30-12:00
11:00-
VINCCHI 14:00-15:30
ADB 15:00-16:30
Ministry of Interior 15:30-16:30

11 31-Jul Sat

Local consultant 11:00-12:30

18:00-20:00

12 1-Aug Sun

4 9:00-11:45

Misnistry of Interior 16:00-17:20

13 2-Aug Mon

11:00-
14:30-
Jocv 15:30-
H.E.Nuth Nih Doeun, Secretary of State, Ministry of Tourism 16:00-
H.E.Kao Kim Hourn, Undersecretary of State, Ministry of Foreign Affairs 19:00-

14 3-Aug Tue

JCA
PHN  (18:50) TG699 ~ BKK 19:55
BKK 23:10 TG642 -

15 4-Aug Wed

7:30

- 11 -




2-1
2-1-1
6.1% 1998
1
6.3%(2002 )
6
9.4%
14 District 108
6 7
2-1-2
1998
50 45
SARS
100
30%
2004 7
7,600
! 3,745 km?

2

101 km

- 12 -

15,271km? 8.4% 69.6
41 km? 1998
,167 mm 2002 1,355 mm
24 (
3 4
2 2002
Commune 915 Village
2003 12.3
2-1-4 2
2002
9 2004
2005 2004
87 200
30 3,500
299 km?



2005

5,000

2-1-3

(1)

1)

2)

3)

)

20

75

AREEE 2 4 I FEBE: S H

iR 2 8
I FBIEAZY—

TR 206

[ 6 S

)| ek -
SRR

&

500
200

211

- 13 -




2-1-4

(1)

1) : 375 km?

2) Kulen Promtep: 4,025 km?
1993

3) : 108 km?

Protected Landscape
4) 3,162.5 km?

Multiple Use Area

)

1992
2004 28

- 14 -

Preah Vihear

400 km?



@ Cities
; = Roads
! Kulen Promtep . A
Maijor
Railway
/. Rivers
[ Proposed Protected Area
Protected Areas
B8 Fish Sonctuary
B Muliiple Use Area
| National Park
[ Protecied Landscape
| RAMSAR Wetland
8 Wildlite Sanctuary
| Protected Forest
Marine Protected Area

mp&ng Cham

i )}—x,._\. 2 4Snou\.|
N -

0 "] 30 &0 90 Klometers

Phnom -Ferllh, s

b -
S \
~ .
; \ i\ i\‘ Sources:
g G ’\\ Protected Areas: Ministry of Environment (2001)
b \/-vwf i Proposed Protected Areas: Ministry of Agriculture
\ f\ S‘ Forestry ond Fisheries (2000}
y Roads: Ministry of Planning (1999)
Cities: UNEP (1999)

Cambodia National Report on Protected Areas and Development, Ministry of Economics
and Finance, MOE and The PAD Partnership 2003

Sihanoukville

212
11 4

1) Beng Mealea 11 12

40 km 80 km
2) Prah Khan 12 7
3) Banteay Srei 967 400 m
4) Phnom Kulen 400 m

(©)
3

- 15 -



546 km?

1) Boeng Chhmar and Associated River System and Floodplain: Kampong Thom

2) Koh Kapik and Associated Islets: Koh Kong ~ 120km?

3) Middle Stretches of the Mekong River north of Stoeng Treng: Stoeng Treng  14.6 km?

2-2
2004 7 21

District Commune

2-2-1

Scope of Work (S/W)
APSARA

221

Governor
H.E. Mr. Chap Nhalyvoud

v

v

v v

v

Deputy Governor
Mr. Suy San Mr. Bech Soken Mr. Cheng Lim Serang Mr. Chan Sophal
NGO
4
Chan Sophal Department of Tourism

Ministry of Tourism: MOT

- 16 -

280 km?




1,200
Council
5
60% 30%
1
3
2
126 (1)

(2)

3

commune clerk
CDC

commune clerk

village 2

Ministry of Interior

Commune
2002
CPP
10%
commune clerk
145

commune clerk
commune clerk

- 17 -



SwW
Suy San

2-2-2 APSARA

2.3

2.2.2 APSARA
Administration (Urban (Tourism (Forestry)
Monument & Development Development (Socio-Economy (Culture &
Archaeology) Development Research)
APSARA
Royal Decree No.001 (1994) No0.196
SEILA
SEILA
2004

7 19

- 18 -



(1996) Sub Decree No.15 (2004)

Article 11
APSARA
1 US$20 APSARA
° US$25
US$300 400
222
Department of
Demography and Statistics
2-3
2-3-1
6
8km 6
61 Uus 20.- 3 US$40.- 7 US$60.- 2004 8
APSARA
APSARA
APSARA 2004 7 22 Ms. Tep Vaitho APSARA

10% 20%

- 19 -



6
District
3.6%/
1990

12.3 (2003

2004 3

1) ZEMP (Zoning and Environmental Management Plan) (UNDP, UNESCO

N0.001/NS

2) PUR (

3) PUSC (

Decree N0.35

4) PUSC

300m

APSARA

) (1995 )

Decree No.79

) (1999 )

(2002 6
APSARA AFD

30m

PUSC

APSARA

- 20 -

) 1998

AFD
1994 )
Royal Decree

)



2-3-2

(1)

(2)

©)

PUSC

APSARA

LMAP: Land Management and Administration Project

(MLMUPC)

District

2002 12
Land Law 1992

15% MLMUPC

Village

10 LMAP
11 3
1/20,000 1/4,000

MLMUPC LMAP

GIS

12 14 26 3

370 ha
60 m
ADB

- 21 -



APSARA 2005

JV (Vetamecon)
8 ha

2-4

2-4-1

2 5 Second Five Year
Socioeconomic Development Plan 2001-2005; SEDP |1 2001-2005

2005
24.1
24.1
2000 2005
29% 40%
69.5% 87%
SEDP 11 2001-2005
6 40
28 Cambodia
Millennium Development Goals Report 2003 2015 2.4.2
24.2
1998 2005 2010 2015
% 30% 40% 50%
20% 68% 74% 80%

Cambodia Millennium Development Goals Report 2003

Ministry of Industry, Mines and Energy: MIME

- 22 -



1996 2004 800 Department of

Potable Water Supply 24.1

MIME 30
24
10
2003 MIME 22 7
MIME PPWSA 2004
MIME MIME 2003 2017
149 154

Coordinating Committee for Development of Water Supply and Sanitation Sector
MIME National Policy on Water Supply
and Sanitation 2003 Policy

Urban Water Supply Policy

Urban Sanitation Policy

Rural Water Supply and Sanitation Policy 202.4
stakeholder

- 23 -



Minister

v

Secretary of State

v

v

v

v

v

Energy

General Dept. of

General Dept. of
Mineral Resources

General Dept. of
Industry

Provincial Departments of
Industry, Mines and Energy

/
Dept. of Personnel,
Administration, Finance,
and others

v

(30)
Dept. of Potable Water Supply
' >
v Provincial Public-Private
2) Waterworks
Deputy Director
(6) (6) (4) o 4

Technical Office

Water Work Office

Planning Office

Project Office

JAdministration Officg

MIME 2004-07

241

Supply and Sanitation Law

2004

Water

MIME

Water and Sanitation Authority of Cambodiaz WSAC

MIME

2003

WSAC

NGO

_ 24 -

WHO




WHO

2004
WHO
2-4-2
(1)
7 7 14
2.4.2 2.4.3
10 MIME
24.2
1)
Director
|
( 1) ( :1)
Deputy Director (Administration) Deputy Director (Technical)
(1+1)
( ) (1+1) (1+2) ( ) (1+3) Distribution
Administration Finance Customer Service Planning Production Network
24.3
No. ()

1 38 8

2 53 4

3 33 4

4 52 24

5 43 13

6 28 4

7 38 8

2004-07

(2

-~ 25 -



24.4

- 26 -

244
( 1/m®) (US$/connection)
(70-80%) 1,200 1 time/month 65% 70-100
(20-30%) 1,400 1 time/month 70% 70-100
2004-07 1 =4,000
5 2.4.5
2000 2001
60
245
(1,000 )
2000 2001 2002 2003 2004 (6 )
187,289 260,420 356,821 421,059 263,821
11,808 13,753 13,046 16,207 17,247
33,353 35,899 41,992 47,339 44,676
232,450 320,072 411,859 484,605 335,754
236,775 240,759 307,116 394,660 241,669
/ -4,324 79,313 104,743 89,945 94,085
2004-07
1930
1960
1995
MIME 1995 AFD




1998 1999 7

2.4.3
243

Original Spray
Taype Aeration

Well No.2

70
T

- ys:tem was
stopped to use

g . . - 400
Clear Water Capacity B0 mhr
Reservoir (6.7 Vsec)
850 m3

K

Depth : 2.5m

constucted 0 1960s is b -
£1

= = i

5 N _
-] = = Submergihle
£ £ & Pusmp
Fo = El
ZE = AT Blower z
=§ for
g Adr Scoring C

Pressure
i) Gauge

[ Lime Feeding
L e

Dia. IM\:’C

@ £

® ®

i |
[ Dia. 125 PV L
1 a Feeding Pump for 2]
5 E Chlorine Feedes ol
g F g vFE|F
Bl 3 F et =
z El =] = */ §
5 2 g T ] Submergible
= g ]
? 2 g g E Pump Flow
H ey = 3 eler
Chltrine 3 2]
Container 3_
Ty Ve 5
» o M-
Dia. T60mm PV o
Flow Well No.1

= Meter A D;nthir;;r m

g Elevared Tank apicity O3/ FEgModification

3 L.:ﬁmty: “1|]_IG m3 Drain (167 Lsec) work made in

g eight : 30 m

e August 1999

i

=

(5]

To
N Dirain ! Distribution
N System

2)
2.4.4 100 mm
240 mm 1960
ACP 1998 AFD PvVC

AFD
1960 ACP




PvC 2,540m 4.6 m/

2.4.6

2.4.6
mm m
240 ACP 509
200 ACP 1,646
150 ACP 4,075
150 PVC 148
100 ACP 5,226
100 PvC 452
ACP- 11,457
PV C- 600
12,057

244

To Angkol Wat Qéb
¥)

‘Qﬁrpcn

Existing
Water
Station

New PV
Pipeline which
was installed in
1998 by CFD

- 28 -



3)

2.4.7 1999 7 2000
2001
247
1999 2000 2001 2002 2003 2004/6
253 383 399 593 699 793
- 45.6 4.2 48.6 17.9 13.4
2004-07
2.4.8
2.4.8 2003
knm? 345
ha 90
Person 116,211
Person 32,000
Person 3,200 2004 6
% 10
|/per capita/d 100
|/per capita/d 300
3
m°/day 1,580 1.440m%/d
M*/day 1,800
NRW % 42
Connection 658
Connection 41
1 Person/staff 228 2,600
1 m®/staff 24,000 269,000
1
2
3
4
5
2004-07
1990
NGO
10m 80-100
30m 40m

- 29 -



2-4-3

() JCA M/P F/IS 1996 2000
1996 2000 JICA
2010
8,000m%/
(2) JCA B/D D/D 2003 2004
2003 2004
B/D B/D
2.4.9 M/P FIS B/D
249
M/P B/D
1 2 2008
(2006  FIS) (2010 )
345 ha 436 ha 42.4 ha
39,224 53,151 40,000
3,686 4,856 9,132
2.4,508 39,864 25,000
3,500 4,600 3,652
C ) 65 75 65
«C ) 95 95 40
52.67m° 7,709 m® 5121 m°
15% 15% 15%
6,208 m* 9,069 m® 6,000m*
8,352 m* 12,074 m* 8,000 m®
4,797 6,498
1 2 B/D
(m%d) 1,440 - 1,800
(m/d) 8,000 4,000 8,000
(m/d) 9,440 12,000 9,800
JICA
3 WAPCOS 2003 2004
2003 WAPCOS APSARA
2.4.10

- 30 -




2.4.10 WAPCOS

2003 11 2004 6
Vision for Water Resource Management of Siem Reap | Rehabilitation of West Baray Irrigation Project in
Area (Preliminary Report) Siem Reap Province (Interim Report)
APSARA
1) West Baray
Siem Reap Angkor Thom Prasat Bankong West Baray
Angko Chum Banteay Srei
2,247km? 1 West Baray
2)
SRA | 2 West Baray
698.78 m? 3 10,300ha
280 m? 2,000ha
3) 4 MIS Management
JCA M/P 2015 Information System
2015 5  Capacity Building
23,840 m*/d 650
2) 2005 2009
WAPCOS
5)
2015
WAPCOS APSARA
2004-07
2-4-4
Law on the Management of Water Resources
2002 3
1)
2)
3
4)

- 31 -




(1) 2 3

2411 2.4.13
24.11
NO.
1 |Location 3 km west of Bayon Temple, Angkor
Thom,10 km northwest of Siem Reap
City
2 |SurfaceArea 2.2km x 8km
3 |Designed Max. Storage 70 million m®
4 | Current Effective Storage 48.6 million m® 1998
5 |Dead Storage 0.2 million m*
6 |Average Depth 3m
7 |Inlet River Siem Reap River
8 | Construction Time 11" century Restored by USA
AlID in 1959
9 |Purpose Irrigation, recreation, drinking and
feeding for cattle
10 |Inflow from Siem Reap River 34.1 million m*/Year
Storage by Rainfall 6.6 million m*/Year
Total Annual Storage 40.7 million m*/Year
11 |Volume for Irrigation 32 million m*/Year
12 |Water Quality pH: 6.2-8.2 Monitoring time:
DO: 6.4 mg/l (Dec. of 1998) 1997 — 1999
BOD: unclear
CODy: 10-72 mgll
SS: unclear
Coliform Group: No detected
JICA
WAPCOS
24.12
NO.
1 |Location 15 km south of Siem Reap City
2 [Catchment Area 67,600 km*
3 |Surface areain Rainy Season |10,000 km® (2.40 km long, 100 km wide) | Sep. - Oct.
4 | Surface areain Dry Season 3,000 km” (120 km long, 35 km wide) Jan. - Feb.
5 |Maximum Depth 10m Sep. - Oct.
6 |Average Depth 45m
7 |Elevation in Rainy Season 8-10m
8 |Elevationin Dry Season 1-2m
9 |Average Storage 45,000 million m®
10 |Dead Storage 1,300 million m®
11 |Inlet River Siem Reap River, Stung Sen River, Sttung
Tren River etc.
12 |Outlet River Tonle Sap River
13 |Purpose Irrigation, water transportation, drinking,
fishing, bathing etc.
14 |Fish Production 120,000 — 150,000 ton/year
40

- 32 -




15 |Water Quality pH: 5.6-8.7 Monitoring point:
DO: 6.6 mg/l (Dec. of 1998) 4 km from boat
BOD: unclear station;
CODyp: 15-115 mg/l Monitoring time:
SS: unclear 1997 — 1999
Coliform Group: 11-40 CFU/ml
JICA
24.13
NO.
1 |Catchment Area 670 km?
2 |Length 90 km (average gradient: 1/190)
3 | Average Width 20 m (dry season); 30 m (wet season)
4 | Average Depth 0.5-1.0 m (dry season); 1-2 m (wet
season)
5 |Max. Flow Rate 2.5.8 m*/s = 2,300,000 m*/d Prasat Keo
6 |Min. Flow Rate 0.56 m%/s = 48,400 m*/d Prasat Keo
7 |Annual Average Flow Rate 2.52 m*/s = 225,000 m*/d Prasat Keo
8 |Annual Volume at Prasat Keo  |59.7 million m®
Annual Volume to West Baray | 23.1 million m®
Total Volume at French Weir 82.9 million m®
9 |Purpose Irrigation, drinking, bathing and feeding
for cattle
10 |Water Quality pH: 5.5-7.2 Monitoring  point:
DO: 6.8 mg/l (Feb. of 1999) Angkor Bridge
BOD: 41 mg/l (monitored by MOE) Monitoring  time:
CODypn: 19-89 mg/I 1997 — 1999
SS: unclear
Coliform Group: 0-20 CFU/m
JICA
2-5
2-5-1
1970
2

Second Five Year Socioeconomic Development Plan 2001-2005; SEDP |1 2001-2005

251

- 33 -




251

2000 2005
8.6% 20%
49% 90%

SEDP 11 2001-2005

2005

ADB

Ministry of Public Works and Transport : MPWT

General Department of Public Works

251

Minister

v

Secretary of State

v

v

v

v

v

General Dept. of

General Dept. of

General Dept. of

Provincial Departments of

General Dept. of

Transport Administration Public Works Public Works & Transport Inspection
Road Heavy Public Works Inland Airport
Infrastructure Equipment Research Center Waterway Dept. Construction
Dept. Center Dept.
251

MPWT 2004-07




252

Sub-decree on Water Pollution Control

252

1999

253

Water Quality Standard in Public Water Areas for Bio-diversity Conservation

No

1 pH mg/| 6.5-85
2 BODs mg/| 1-10
3 Suspended Solid mg/| 2.4-100
4 Dissolved Oxygen mg/I 20-75
5 Coliform MPN/100ml < 5,000
1 pH mg/I 6.5-8.5
2 COoD mg/| 1-8

3 Suspended Solid mg/| 1-15
4 Dissolved Oxygen mg/I 20-75
5 Coliform MPN/100ml < 1,000
6 Total Nitrogen mg/l 1.0-0.6
7 Total Phosphorus mg/I 0.005 — 0.05

Sub-decree on Water Pollution Control

253
Effluent Standard for Pollution Sources Discharging Wastewater to Public Water Areas or Sewer
1 | Temperature °C <45 <45
2 pH 6-9 5-9
3 BODs (5daysat20 ) mg/l <30 <80
4 COD mg/| <50 <100
5 Total Suspended Solids mg/l <50 <80
6 Total Dissolved Solids mg/l < 1,000 < 2,000
7 Grease and Qil mg/l <5.0 <15
8 Detergents mg/| <5.0 <15
9 Phenols mg/| <01 <12
10 | Nitrate (NO3) mg/| <10 <20
11 | Chlorine (free) mg/l <1.0 <20
12 | Chloride(ion) mg/l <500 <700
13 | Sulphate (as SO,) mg/| <300 < 500
14 | Sulphide ( as Sulphur) mg/l <0.2 <1.0
15 | Phosphate ( PO,) mg/| <3.0 <6.0
16 | Cyanide(CN) mg/l <0.2 <15
17 | Barium(Ba) mg/| <4.0 <7.0
18 | Arsenic (As) mg/l <0.10 <10
19 | Tin(Sn) mg/l <20 <8.0
20 | lron (Fe) mg/l <1.0 <20
21 | Boron(B) mg/l <1.0 <5.0
22 | Manganese (Mn) mg/I <1.0 <5.0
23 | Cadmium (Cd) mg/| <0.1 <0.5
24 | Chromium ( Cr*®) mg/| <0.2 <1.0
25 | Chromium (Cr*®) mg/| < 0.05 <05
26 | Copper (Cu) mg/l <0.2 <1.0
27 | Lead (Pb) mg/| <01 <1.0
28 | Mercury (Hg) mg/| < 0.002 <0.05
29 | Nickel (Ni) mg/I <02 <10
30 | Selenium (Se) mg/l < 0.05 <05
31 | Silver (Ag) mg/l <01 <05
32 | Zinc(Zn) mg/l <1.0 <3.0
33 | Molybdenum ( Mo) mg/| <0.1 <1.0
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2-5-2

(1)

34 | Ammonia( NH3) mg/| <5.0 <70
35 | DO mg/l >2.0 >1.0
36 | Polychlorinated Byphemyl mg/| <0.003 <0.003
37 | Calcium mg/I <150 <200
38 | Magnesium mg/| <150 <200
39 | Carbon tetrachloride mg/| <3 <3
40 | Hexachloro benzene mg/l <2 <2
41 | DTT mg/| <1.3 <1.3
42 | Endrin mg/| <0.01 <0.01
43 Dieldrin mg/| <0.01 <0.01
44 | Aldrin mg/| <0.01 <0.01
45 | Isodrin mg/l <0.01 <0.01
46 | Perchloro ethylene mg/| <24 <24
47 | Hexachloro butadiene mg/l <3 <3
48 | Chloroform mg/l <1 <1
49 | 1,2 Dichloro ethylene mg/| <24 <24
50 | Trichloro ethylene mg/l <1 <1
51 | Trichloro benzene mg/| <2 <2
52 | Hexaxhloro cyclohexene mg/| <2 <2
Sub-decree on Water Pollution Control
Sewer
and Public Electricity Office 2002
252 6
254
Director

!

v

v

v

v

Deputy Director

Deputy Director

Deputy Director

Deputy Director

Port, Vehicle Planning and
—p» Parking and Water | —p»f Accounting
Way Center Department
Public Works Administrative
’ Department — P Personnel
Department
2004-07
252
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254

No. ()
1 Technician 38 2
2 Technician 43 2
3 1 Technician 30 2
4 2 Technician 30 2
5 3 30 2
6 4 30 2
2004-07
2
2004

Raffles Grand d’ Angkor

ot B, P, s priomest, B B i s K3

20ha
(il Hadic Praigm Sty on (e Frogect [ Improvement of
[1] [E] ot ! El Waler Suppli Sieicos in Skems 'H.-uj Touwn
I ™ Pignon 133
Exiisting Sevrars (223

[%]

S wr T & il onttn Bk Sorty Dompastes Boren B P bt Kt

(R T]

Basic Diewign Sceody on the Projest for Tmprovement of
Waler 5 iin Blem Tawn

Fipee 3 W

Exciciimg Saewers (13}
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©)

1)

2)

Sofitel Hotel

24

1991

4km

1.7km

253
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1930
70 90
253
2km 1.0m
0.5m-0.6m
Grand Angkor Hotel
2 253

Office of Health Services
Water-rel ated



3)
1990

2-5-3

(1) ADB

ADB Mekong Tourism Development Project
255 ADB

255 ADB

Loan Agreement No0.1969-CAM SF 7 Feb. 2003

PMU  Project Management Unit
PIU  Project Implementation Unit

17,000
1
2
253
3
350
(1,000US$) (1,000US$) (1,000US$)
100 460 560
2,040 880 2,920
40 10 50
2,180 1,350 3,530
1

2003 6 2004 5 1

2 |EE EIA
2003 6 2004 9 IEE EIA
2003 10 2004 9

2004 1 2007 9 2004 7
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ADB JCA
ADB
ADB JCA
ADB
ADB 2004-07
256 AFD
FIS APSARA ICEA
AFD ICEA
1 APSARA
2
FIS
1 2004 9 10
FIs
M/P  TOR 5  55M/M
2 2004 12
FIS
3 2005 6 8
4
ICEA
Capacity Building APSARA
M/P
AFD Jca
AFD
AFD
AFD ICEA  APSARA 2004-07
(2) AFD
APSARA AFD 2004 2 3 400
Urban Development Project AFD AFD
2004 9
F/S 2004
2-6
2-6-1
Ministry of Environment: MOE 2004
400 Solid
Waste Management Office 2.6.1
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26.1

15

BOD COD SS

Minister

|

Secretary of State

v

v

A 4

v

v

Dept. of Planning
& Legal Affairs

Dept. of Natural
Conservation and

Protection

Dept. of Environ.
Pollution Control

Provincial &
Municipal Dept. of
Environment

/
Dept. of Personnel,
Administration,
Finance, and others

v

v

v

v

v

Water & Soil Quality I\/;‘I‘zlaLSguear#(te%t l\jo alr:ggveyna'lsetri Research Center & Planning
Management Office Office Office Laboratory Office etc.
MOE 2004-07
Sub-decree on Solid Waste Management 1999 4 26

Household Waste
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2-6-2

D
District
2000
MICC 20
26.1
26.1
2000 1 1 2019 1 1 20
Mr. Nou Phalla (Governor of Siem Reap District)
Mr. Kim Vathanasophoan (Director of MICC)
MICC 191,151US 5
1 4 1 2 15
2 1
3
1 26.2
2 MiICC
1 1 1 MICC
2 6
3
1 MICC
2 MICC 350 875 291,700
73
3 1 5 MICC 874,700 220
MICC
4 MICC
5 MICC
2004-07
MICC 100
MICC 2.6.2
HCC APSARA
2 MICC
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)

2.6.2

40
45
2
10-16
97-103
MICC 2004-07
39
2.6.3
2.6.3
No.
1 1 1.0 us /
2 2 0.8 us /
3 1 3.0 us /
4 2 5.0 us /
5 20.0 us /
6 50.0 us /
7 90.0 us /
8 200.0 us /
9 20.0 us /
10 45.0 us /
11 NGO 20.0 us /
12 50.0 us /
13 30.0 us /
14 50.0 us /
15 20.0 us /
16 100.0 /
17 200.0 /
18 300.0 /
2004-07
20 30 MICC
MICC 4,000 5,000 1.0 1.3
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MICC MICC

MICC

®3)
1)
MICC

MICC 8
800
MONDULI

2)

2.6.4

NGO



3)

2.6.4

2.6.4
6 7
2.6.4
100 12
30 /1
600 Ikg
400 /kg
4,000 /kg
2004-07
6 7 km
6 ha MICC 2000
6 ha MICC
MICC 3
4 /1 2004 7 120 m*/

MICC
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4)
MICC
MICC

COD 50 70 mg/

MICC

2.6.5

2.65

20

(Siem Reap, Kouk Thom, Sla Kram, Svay
Dangkum, Sala Kamraeuk 5 )

7

70

120 m¥/d

44,000m°

Prasat Bakorng  Prey Kuy

7km

6 ha

6ha MICC

173,000 m*

2000

MICC

OO WNPR

MICC 2004-07
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2-7

2-7-1

(1)

34.3% 5.9%

2004 4

EdC
ADB

( )

(Independent Power Production)

EdC
Feb.2001
|PP
EAC
2
EdC 271
2009
EdC
3
2002 7 EdC

Project Agreement

(EAC) JcA
2000

10MW

1999

|PP

EAC (Electricity Authority of Cambodia)

JCA
Feb.2004
10kw 1200kw
115KV
Electricity Authority of Thailand Power

2



(MIME)

MIME 2007
1 8OMW
EdC

EdC 40km
PP

230KV

2.7.1

2003 2004 2005 2006 2007 2008 2009 2010 2011 | 2012
1516 | 21.89 | 24.08 | 26.49 | 29.14 | 32.06 35.26 | 38.79 | 42.67 |46.93
281 4.06 4.46 4.91 5.40 5.94 6.54 7.19 791 | 8.70
1.27 1.83 2.02 222 244 2.69 2.95 3.25 357 | 3.93
0.09 1.46 161 177 1.95 214 2.36 2.59 285 | 313
(Gwh) | 19.32 | 29.25 | 3217 | 3539 | 38.93 | 4282 47.10 | 51.82 | 57.00 | 62.70

(Mw) 4.50 6.50 7.20 7.90 8.70 9.50 10.50 | 11.50 | 12.70 | 13.90
EdC

3)

US$0.23/kwh US$0.15/kwh

MIME

EdC
IMF

U$0.32 (1997) — U$0.28(1997) —
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U$0.23(1999) 1999
EdC
5 10kwh
EdC
2-7-2
(1) JCA
JCA
2 Rural Electrification Program
Rural Area
Puok  Purea Dak
IPP
3 IPP
EdC
4 JcCA

ADB

EdC

US$0.5/kwh

Rural Electrification Program

(7OMW)
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2-8

2-8-1
6
2003 40 65%
13 79% 11%
2.8.1 (2003 )
76,620 13,227 89,847
38,994 11,658 50,652
26,317 81,503 107,820
183,628 183,628
5,322 2,798 8,120
69,229 23,457 92,686
400,110 132,643 532,753
@ 6
6
447 km
17.5km 2002
ADB
ADB
2004
6 2 11,000 12,000
2.8.2 6 (2002 11 )
12
1 2
4,666 5,470
1,080 1,103
373 366
5,127 5,421
11,246 12,360
JICA2002
(2
6 km 6

- B0 -

24%

2006

12



SCA

N 2002  ADB
100
8 10
2,500 m 200
SCA 3,000 m
2.8.3
283 (2003 )
89,819 85,791 175,610
189,382 186,352 375,734
279,201 272,143 551,344
SCA
281
80,000
70,000
60,000 [
50,000 [
40,000 r
30,000 [
20,000
10,000 r
0
1 2 3 4 5 6 7 8 9 10 11 12
—— .- — . — —-—
SCA
(3
12
150
2003 11 5593 |/
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ADB F/S 6 km
2-8-2
6
6 2 29,000
11m 2
2
284 6 (2002 11 )
12
1 2
18,479 17,973
4,521 4,474
963 911
4,892 5,442
28,855 28,800
JICA 2002
5 6m
6
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2-8-3

1
PRIP: Provincial Rural Infrastructure Project
65 207 67
67 6
2.8.2
—ee—— [EECS R - '\\’ji.\_ = l
zggmm \‘\\\ @”33-,55.
(2) Sela
UNDP SIDA 1996 Seila
5 3
(3 APSARA

APSARA
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2-9

2-9-1
291 GDP
1 2000

1998 1999 2000 2001 2002
GDP 116,473 129,029 138,095 145,925 153,923
n/a 10.8% 7.0% 5.7% 5.5%
3,486 4,132 4,727 5,584 6,221
n/a 18.5% 14.4% 18.1% 11.4%
( GDP 3.0% 3.2% 3.4% 3.8% 4.0%
5,891 7,929 12,958 15,901 19,248
n/a 34.6% 63.4% 22.7% 21.0%
( GDP 5.1% 6.1% 9.4% 10.9% 12.5%
50,940 52,695 51,913 53,074 51,627
n/a 3.4% -1.5% 2.2% -2.7%
( GDP 43.7% 40.8% 37.6% 36.4% 33.5%
14,361 14,627 14,324 14,453 14,575
n/a 1.8% -2.1% 0.9% 0.8%
( GDP 12.3% 11.3% 10.4% 9.9% 9.5%

Satistical Year Book 2003, National Institute of Statistics, Ministry of Planning
3 4%
GDP
GDP
212
50 100
2003
6
7 9
82004 8 2 Nut Nin Doeun, Secretary of State

o Ministry of Tourism, “Tourism Statistical Report” (November 2003)




(1

APSARA

Nut Nin Doeun APSARA
APSARA
JICA
10
(2) Hotel Association™
Raffles Grand d’ Angkor
(3)
10 2004 8 2
1 Siem Reap Angkor Hotel and Guesthouse Association SRAHGA |FC

Private Sector Development Facility: MPDF
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12

(4)

2-9-2

2-2

12

Accor
School

82004 8 3 JCA

Angkor Century Hotel

Nut Nin Doeun
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13

NGO

2-2-1

(8)

National Tourism



14

Hotel Association

15

Sub-Decree Sub-Decree No0.16
2004 6 11 16

17

2-9-3

() ADB Greater Mekong Subregion, “Mekong Tourism Development Project —
Cambodia Component”
2003 2 Loan Agreement (No. 1969-CAM) Tourism- related

Infrastructure Improvements Siem Reap environment improvement

(8)

SIW

18

(2) KAF DED

M/P
2004 7 EU
(1)
1 2004 8 2
12004 7 20  Siem Reap/Angkor Hotel & Guest House Association
16 Lav  Act Sub-Decree
o 20046 8 2 Nut Nin Doeun
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2 Planning Workshop

(3) Angkor Century Hotel

2.9.1
2-9-4
1992
JSA
JSA
2
JcA M/P F/S 2000
4
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