3.1
3.1.1
2001 2
3
(EAC)
EAC
2 2 3.1.1
(MIME)
EAC
EDC
(IPP) (REE)
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3.1.2

Ministry of Industry, Mines
and Energy (MIME)

to set and administer policies,
strategies and planning in the
power sector (Art. 3)

to decide on investment in power
sector and other policy issues
(Art. 4)

to issue standards on technical
operation, safety and environment
(Art. 5)

Administer

Royal Government of Cambodia (RGC)

Electricity Authority of Cambodia
(EAC)

- to issue rules and regulations

- to issue licenses

- to approve tariff rates and charges

- to enforce rules, regulations and
standards to licensees

- to approve and enforce
performance standards for
licensees

- to resolve complaints and disputes

- to impose penalty and to revoke
licenses
(Art. 7)

Service

Electric Power :’
Service Providers
(Licensees) ‘:
Tariff

Protect consumer,
Grievance redress,
Enforce rules

Electric Power
Customers

3.11

1992

JICA

3-2

21



1999

1999
3.2
2001
1) MIME 2) EAC
3) REES( )
EDC 1 REE (
CEC )
3.2.1 (MIME)
3.21 MIME IPP
EIA
MOE IPP EIA  EDC
Council of Minister
Royal Government of
Cambodia (RGC)
Electricity Ministry of Ministry of
Authority of Industry, Mines and Economy and
Cambodia (EAC) Energy (MIME) Finance (MEF)
I :
I IIIIIIIIIIIII: EIIII Leend
v v . - PEU:  Provincial (or joint with Private)
Electricity Business B Electricity Utility;
vyYy IPP: Independent Power Producer;
PEC: Private Electricity Company
PEU —| IPP —| PEC EDC (REE/REB)
[ [ EDC: Electricité du Cambodge.
===uuxxp Ownership control of EC
== ==p Policy, planning, development, technical standard
—p Tariff; license; review of the planned investment, finances and performance; enforcement of the
regulations, rules and commercial standards.
MIME
3.2.1
MIME

JICA

21 1



MIME 3.2.2 MIME
3
Min. of Industry, Mines & Energy (MIME)
- Minister
- Secretary of State
- Under Secretary of State
General Department
of Energy 1
Deputy General
Directors (2) ¢
]
Director of Dept.of Director of Energy Director of Hydro-
Energy Technique Development Dept. electricity Dept. 1
Dep’y Director Dep’y Director Dep’y Director ¢
| |Standard & Energy | . ] | | Hydro-power Planning
Efficiency Office 6 Planning Office 5 Office 8
| | Renewable Energy | | Rural & Province | | Hydro-power Project
Office 7 Electricity Office 5 Office 9
—| Research Office 5 | —| Cooperation Office ¢ | —| Mekong River Office ¢
Total No. of Staff: 64 (Feb. 2005)
Note: The number in each block indicates the number of staff as of Feb. 2005.
MIME
3.2.2 MIME
MIME
MIME
MIME EIA
JICA 3-4
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3.2.2 (Electricity Authority of Cambodia, EAC)

2001 EAC
EAC
EAC EAC
EAC MIME
8
3.2.3 (Electricite du Cambodge, EDC)
EDC 100%
EDC
EDC
EIA
2 2
(EDC) MIME (MEF)
2002 2 EAC EDC MIME MEF

EDC 1996 3

JICA 3-5



EDC

Banteay Meanchey Battamabang Siemreap

115 kv CPTL Cambodia Power Transmission Line Co. 2007
1 EDC
EDC
EDC EDC EIA
3.2.4
1993
EIA
3.3
3.31
EAC
EDC
EAC 2007 192
EDC 1 IPP 22 1 15 152
2007 180 EDC 1 IPP
14 1 16 147
CPTL (Cambodia Power Transmission Line Co.) 2007
Banteay Meanchey Battambang Siemreap
115kV EDC
2007 11 CPTL
EDC( ) (
) MV kW
JICA 3-6 21 1



3.3.2

EDC IPP 2007
314.6MW EDC 76.9MW IPP 202.5MW 35.2MW
100kW
2007 104.7MW 23.8MW
CPTL  115kV
80MW
419.3MW

(Captive Plants)

3.33
220V 400V 6.3kV 11kV 15kV 22kV 115kV
3 IPP 115kV
3 23.5km) (IPP) 115kV (105km)
230kV 230kV
115kV
2007 11 115kV Poipet (
) Banteay Meanchey Battambang Siemreap 4 204km
2007 115kV 332.5km / 10
286.3MVA 1,454km (22kV 1,322km 15kV 20km 11kV 22km 6.3kV
90km) 2,639km ( 166km) 1,440
895MVA ( EAC Annual Report 2007
3.4
34.1
34.1 5
5 21.5% EDC
JICA 3-7 21



IPP 2007
115kV 2009 230kV
34.1 5
Unit: GWh
2003 2004 2005 2006 2007 Average
EDC Own Generation| 165.29 | 273.30 | 65.3% | 233.45 |-14.6%| 208.87 |-10.5%( 171.89 |-17.7%| 1.0%
IPP (Sent-out) 456.24 | 450.85 | -1.2% | 625.13 | 38.7% | 853.99 | 36.6% |1,141.27 | 33.6% | 25.8%
Consolidated 15.23 19.37 | 27.2% | 20.79 7.3% | 2424 | 16.6% | 36.16 | 49.2% | 24.1%
Import 58.27 59.49 21% | 8225 | 38.3% [ 109.70 | 33.4% | 16741 | 52.6% | 30.2%
Total 695.03 | 803.01 [ 15.5% | 961.62 | 19.8% [1,196.80 | 24.5% |1516.73 | 26.7% | 21.5%
EDC & EAC Annual Reports
2007 1,516.7 GWh
EDC 1,370.6 GWh( IPP
90.4%) 105.0 GWh(IPP
6.9%) 40.4 GWh 2.7%
IPP( ) 1,141.3 GWh( 75.2%)
EDC 171.9 GWh (11.3%) 167.4 GWh(  11.0%)
34.2
EDC Phnom Penh
IPP
EDC 90%
EDC
3.4.2 30%
2007 EDC 51.1% 50%
301 MW 57.5%
34.2 5
Unit: MW
2003 2004 2005 2006 2007 Average
EDC 11570 | 136.60 [ 18.1% [ 162.12 | 18.7% | 201.92 | 24.5% | 249.12 | 23.4% | 21.1%
a) Phnom Penh 100.90 116.30 153% | 13310 14.4% | 165.00 24.0% | 204.50 239% | 19.3%
b) Others *1 14.80 2030 372% | 2902 43.0% 36.92 272% | 4462 209% | 31.8%
Consolidated 5.80 7.37 2712% [ 791 7.3% 9.22 16.6% | 13.76 | 49.2% | 24.1%
Import 13.30 13.58 21% | 1878 [ 383% [ 2505 | 33.4% | 3822 | 52.6% | 30.2%
Total 13480 | 15755 | 16.9% [ 188.81 | 19.8% | 236.19 | 25.1% | 301.10 | 27.5% [ 22.3%
EDC & EAC Annual Reports
(Remarks)
*1 : Demand of areas imported from Vietnam is included in "Import".
343
3.4.3 5 5
3-8 21 1
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22.4% 5
31.2% 2007 64.8% EDC
41.7%
( 33.7%) ( 29.5%) 3 ( 20.9%)
3.4.3 5
Unit: GWh
2003 2004 2005 2006 2007 Average
EDC 540.50 | 643.67 [ 19.1% [ 820.73 | 27.5% | 971.70 | 18.4% [1,221.81 | 25.7% | 22.6%
a) Residential 262.70 300.44 14.4% | 30947 3.0% 346.52 120% | 41140 187% | 11.9%
b) Industrial 6340 89.63 41.4% | 15722 754% | 160.38 2.0% 255.80 595% | 41.7%
¢) Commercial 121.40 163.37 34.6% | 19371 186% | 286.22 47.8% | 36007 25.8% | 31.2%
ad) Others 93.00 90.22 -3.0% | 16033 77.7% | 17858 11.4% | 19454 8.9% 20.3%
Consolidated 10.78 13.32 23.6% [ 15.45 16.0% | 19.40 255% | 31.96 64.8% [ 31.2%
Distribution 50.41 47.27 -6.2% | 57.67 22.0% | 75.14 30.3% | 9591 27.6% | 17.4%
Total 601.69 | 704.25 [ 17.0% [ 893.85 | 26.9% |1,066.23 | 19.3% [1,349.67 | 26.6% | 22.4%
EDC & EAC Annual Reports
2007 1,349.7 GWh ( 11.0%) EDC
1,221.8 GWh ( 10.9%) 95.9GWh ( 8.7%) 32.0GWh (  20.9%)
3.4.4
5 3.4.4 EDC 6
EDC
EAC
3.4.4 5
2003 2004 2005 2006 2007 Average
EDC 140,611 | 201,261 | 43.1% | 215515 | 7.1% | 264575 [ 22.8% | 286,823 | 8.4% | 19.5%
a) Residential 128713 | 183994 | 42.9% | 197,336 | 7.3% 242467 | 229% | 262256 | 8.2% 19.5%
b) Industrial 670 837 | 24.9% 842 | 0.6% 959 | 13.9% 1055 | 100% | 12.0%
¢) Commercial 10281 12549 | 221% 13026 | 3.8% 16,157 | 24.0% 17930 | 11.0% | 14.9%
d) Others 947 3,881 | 309.58% 4311 | 11.1% 4992 | 15.8% 5582 | 11.8% | 55.8%
Consolidated 32,106 | 45472 ]| 41.6% | 56,565 | 24.4% | 68231 | 20.6% | 89,999 | 31.9% [ 29.4%
Distribution 16,609 | 20,816 | 25.3% | 24551 | 17.9% | 25785 [ 5.0% 51,991 [101.6%| 33.0%
Total 189,326 | 267,549 | 41.3% | 296,631 [ 10.9% | 358,591 | 20.9% | 428813 | 19.6% | 22.7%
EDC & EAC Annual Reports
2007 428,813 EDC 286,823 (66.9%)
141,990 EDC 2007 32%
102% EDC
EDC 2007
262,256 (91.4%) 17,930 (6.3%) 1,055 (0.4%
3.4.5
EAC EDC 3 kWh
JICA 3-9 21 1




345
345
2005 2006 2007
Riel Use Riel Use Riel Use
Residential 628.3 15.7 733.7 18.3 736.5 184
Industrial & Handicraft 464.9 11.6 7334 18.3 692.1 17.3
Commercial 677.6 16.9 754.7 18.9 732.3 18.3
Hotel & Guest House 614.7 154 7125 17.8 706.2 17.7
Embassy, Foreigners' House, 824.6 20.6 873.8 21.8 887.2 22.2
Government Institutions 7313 18.3 808.3 20.2 802.7 20.1
Others 416.6 10.4 467.7 11.7 459.1 115
Average 621.2 15.5 745.6 18.6 730.0 18.2
EAC Annual Report 2007
2007 EDC 18.2 ¢/kWh
18.0 (Kandal) - 120.0 (Siemreap)¢/kWh
IPP
2007 12 IPP (7.0 ¢/kwh) 9.19 ¢/kWh
(Kampot Power Plant) - 34.90 ¢/kWh (SHC Ratanak Kiri)
3.5
351
351 10 EDC
10
15.3% 17.3%
1999 12%
35% 2004 2006 2 20%
GDP 9.2% GDP
1.67 1.86
: EDC 2006 EDC 1995-2005
35.1 EDC 1997-2006

JICA 3-10 21 1



3.5.2

MIME
MIME
MIME

2006 EGAT

““Power Development Master Plan”~
KEPCO EGAT

““Establishment

of Electricity Network Master Plan in Cambodia”” EGAT
2006 12 2006 5
MIME
2006 MIME EDC
EAC /KEPCO
2007 12 2008 1
2005 38%
EDC
2010 71% 2012
88% 2024 96%
3.5.2 /KEPCO 3 MIME 2007 12
MIME /KEPCO
/IKEPCO 2005 134 MW
2024 1,316 MW 12.1%
2,216 MW 15.5% 2,912 MW 17.3% MIME
18.8% 2024 3,571 MW
JICA 3-11 21 1



, /KEPCO MIME
3.5.2

3.5.3

/KEPCO MIME

, /KEPCO MIME
3.5.3

JICA 3-12 21 1



351

(MW)
/ KEPCO
MIME
2005 134.00 134.00 134.00 129.96
2006 152.00 156.00 159.00 158.43
2007 170.00 180.00 186.00 192.22
2008 196.00 215.00 225.00 240.27
2009 239.00 268.00 284.00 318.19
2010 404.00 467.00 502.00 431.74
2011 435.00 516.00 561.00 545.51
2012 537.00 652.00 719.00 768.46
2013 575.00 717.00 800.00 930.64
2014 675.00 866.00 979.00 1160.36
2015 768.00 1009.00 1155.00 1349.12
2016 834.00 1122.00 1302.00 1545.79
2017 883.00 1219.00 1435.00 1745.74
2018 934.00 1325.00 1582.00 1937.49
2019 987.00 1440.00 1746.00 2147.54
2020 1070.00 1610.00 1985.00 2400.88
2021 1132.00 1752.00 2195.00 2707.83
2022 1190.00 1894.00 2409.00 2958.47
2023 1252.00 2048.00 2647.00 3253.65

2024 1316.00 2216.00 2912.00 3571.42
: , /KEPCO MIME
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3.6
3 ADB
(GMS)* 2008
115 kv
2009 230 kV
3.6.1 GDP
3.6.1 GDP
GDP 3
GDP
4
73.7% 24.8%
0.8% 0.7%
3.6.1 GDP
65,068,149 13,995,904 85,262,356 6,521,998
: GDP 206,338 7,272 60,995 3,437
GWh 134,827 1,496 45,460 1,193
kwh/ 2,072.1 106.9 533.2 182.9
= CIA World Fact Book (2007 7 ) GDP= World Economic Outlook Database,
2007 10 (2006 ) = EDC, EGAT World Energy Outlook 2007 (2005 )
3.6.1 2006 2005
! (GMS: Greater Mekong Sub-region): 5 1

JICA 3-14 21 1



: 1) CIA World Fact Book 2007 2007 2) , World Economic Outlook Database, 2007
10 2006 3): World Energy Outlook 2007 2005
3.6.1 GDP
3.6.2
3.6.2 4 GDP 10
GDP 1997 2006 10 1.84
2.33 GDP
10 3.84 5.26
GDP 10 1.30
1.62
3.6.2 GDP
10 " GDP 1.30 2.33 1.99 1.84
10 *b 1.62 5.26 3.84 3.88
10 " 1.72 2.88 4.58 2.27
10
* 5.58% 11.16% 13.62% 8.54%
¢ ( %)
Toa= OECD 1996 2006 b= 1996
1995 2005 c= MIME : 2004 EDL : 2007
EGAT : Institute of Energy
4 10
5.6% 13.6% 10 1.72 458
13.62% 2015
4 46.6% 11.16%
JICA 3-15 21 1



1.27%

MIME EGAT/TLFS EVN/ EDC
3.6.2 2005, 2015

3.6.3
4
5
4
3.6.3

(MW) 8,314 10,000 20,5007 26,500 108,000™

( ) 5277 0" 3,119 0" 199™

( ) 1,250™ 0" 830™ 0" 1,765

( )" 1,493™ 7 3,972 600™ 2"

. *1: ASEAN , 2002 *2: EGAT 1 *3: *4:. BP
Statistical Review of World Energy, 2006 6 *5: 2003

*
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3.6.3

:EGAT
36.3
100% EDL
40.1% 49.8%
4.4%
5.0%
364 5
(GWh) 5,798 44 21,454 1,345 2,997
(%) 4.4% 5.0% 40.1% 100.0% 49.8%
=2005 EDL 4 =OECD IEA (2005 )
2005
16.7% 2025
40%
EGAT 2,400 MW 15.1%
2007
3.7.1(3) 3.7.2(3)
86%
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( ) 20,878 0 32,39 1,360
( ) 0 0 17,987 1,164
( ) 8,572 0 101 0
( ) 168 0 0 0
( ) 29,618 0 14,510 196
- ( ) 17,276 0 3,807 0
- ( ) 12,342 0 10,703 196
(GWh) 19,974 0 8,941 0 0
(%) 15.1% 0.0% 16.7% 0.0% 0.0%
=2005 EDL 4 =0OECD IEA (2005 )
21% 78% 3
2
366 5
(TJ) 860,821 0 288,471 0 457,413
(TJ) 0 0 59,829 0 358,856
(TJ) 345,246 0 0 0 0
(TJ) 1,206,067 0 228,642 0 98,557
(TJ) 884,734 0 223,991 0 34,584
(TJ) 321,333 0 4,651 0 63,973
(GWh) 94,419 0 20,856 0 2,396
(%) 71.4% 0.0% 39.0% 0.0% 39.8%
=2005 EDL 4 =0QECD IEA (2005 ) 'TJ=1
71.4%
39.0%
39.8%
6 1
GS
2005
JICA 3-18 21 1




95%

367 5
( ) 50,317 0 19,056 0 1,687
( ) 8,514 0 18,247 395
( ) 41,791 1,223 12,005 1,251
( ) 1,086 0 -633 0
( ) 84,680 1,223 12,181 2,950 2,543
( ) 1,963 338 682 145
( ) 82,717 885 11,499 2,398
(GWh) 5,798 836 2,482 0* 622
(%) 6.6% 95.0% 4.6% 0.0%* 10.3%

=2005 EDL 4 =0OECD IEA ) :EDL

JICA
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3.7

3.7.1
1)
1998 1999 2
2000 8% 2% 9%
3.7.1
(2)
EGAT MEA 2 PEA
DEDE
EPPO NESDB TDRI
TLFS
2007 9 NEPC 15 2007
2021 2006 142,005 GWh 5.57%
2021 2.3 320,376 GWh
2006 21,064 MW 5.78% 2021 48,958 MW
NSEDB GDP 10 2007-2011 5.00% 11 2012-2016 5.58% 12
2017-2021 5.60% 35 4.7%
55 60 High Growth Case Low Growth Case
GDP +0.5%
2 Nonthaburi Samut Prakan
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EGAT TLFS
3.7.1
GDP/ 2001 2006 MEA
1.11 PEA 1.65 Demand Side Management
(DMS) 2021 1.0
MEA: 0.65 PEA:1.10 °
3
2021 27,894 MW EGAT 2007
2021 32,151
MW 1) LRMC
2) 4 4
1 700 MW LRMC 3)
1,000 LRMC 3
2007 6 NEPC 2)
(Recommended Plan) LNG 3) (Alternative Plan)
2021 5,451 MW
13,851 MW
640 MW
8 GDP 1 GDP-
1.2 2002
2000 2010 1.01 2010 2020 0.90 2020 2025 0.71
4
EGAT NEDO
JICA 3-21 21 1



3.7.1 2021

CcC

18,200 MW 2,800 MW 4,000 MW 1,700 MW 5,451 MW 32,151 MW

(Recommended Plan)

9,800 MW 2,800 MW 4,000 MW 1,700 MW 13,851 MW 32,151 MW

(Alternative Plan)

: 2007 EGAT
2007
10 MW 90 MW SPP (Small Power Producer)
10 MW VSPP (Very Small Power Producer)
EGAT 2MW 10 MW
23 146 MW 461 GWh kW
44,164 Bath/kW $ 1,419 /kW 2.4 Bath/kWh 7.71 Cent/kWh
50
168 MW 544 GWh 48,113 Bath/kW $ 1,546 /kW
2.57 Bath/kWh  8.26 Cent/kWh
(4)
2021 17.0% 43.1%
2007 4,461 GWh 2021 28,627 GWh 91,124 GWh
Nam Theun 2 (920 MW, 2009 ) Nam Ngum 2 (597 MW, 2011 ) Theun Hinboun (220 MW,
2012 ) Nam Ngum 3 (440 MW, 2013 ) Nam Theun 1 (523 MW, 2013 ) Nam Ngiep (261 MW, 2014
) 6 Nam Theun 2 Nam Ngum 2
6 3,060 MW
11,450 MW
Hong Sa (1,800 MW)
Hutgyi (1,200 MW) Tasang (7,000 MW) Chiang Tung (270 MW)
2017 3,000 MW MOU
Salaween EGAT
Salaween Tasang (7,000 MW)
Upper Thanlwin (4,000 MW) Hutgyi (1,200 MW) 6
13,600 MW
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Salaween
(®)
EGAT
Koh
Kong Stung Metoek Stung Mnam
Koh Kong
ITD 30% EGCO RATCH
20% 15% EGAT EGAT International 8%
7% 2019 1,830 MW
4 3,660 MW
ABN
Stung Metoek Stung Mnam) EGAT  Hydropower Engineering Division
103 MW 479 GWh PF 53% 160
EGAT
Stung Metoek  Stung Mnam) Stung Russey Chrum 210 MW,
718 GWh, PF 40.2%, 240
5 Bangkok Post, 5 September, 2007 Hutgyi (1,200 MW) 9
EGAT 1
2006 5 EGAT 2007 5 3
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3.7.2

(1)
1998 10 10% 2000 2001
15% 3.7.2
(2
Institute of Energy
2006 2025 20 2005
2007 7
. Institute of Energy, Revised Forecast 2007
: 5 5
3.7.2
2005 53,462 GWh 12.78% 2025
592,341 GWh 2005 9,255 MW 12.28%
2025 93,915 MW JICA ® 2006
11.15% 10.39% 2006 20
10
2005-2006 10.1% 2010-2011
19.3% DMS
2021-25 7.4-7.9% 3.7.2
JICA
2006 2015 GDP 8.5% 9.0%
6 JicA/ 2006 5
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Base Case 17% High Growth Case 20%
Sudden Growth Case

Institute of Energy
Provability
®)
1)
2007 36.0% 43.5%

1.2%
2007 36.0% 2025 24.9%
43.5% 19.8%
41.9%
5.0% 6.2% 1.1% 2.7%
4.7% 4,000 MW
2)
1
20,500 MW 51.6% 31.9% 16.5%
2007
2010 4 4,063 MW 2011 2015 5
2016-2020
200 MW
2015 15,452 MW 75% 2025
83%
2019

22%

LOLP Loss of Load

14.3% 5.0%
2007 14.3%
2025
2007

6,806 MW
1,374 MW  2021-2025

17,026 MW

600 1,200 MW

JICA 3-25
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3)

14% 111,300 km?
Se San Sre Pok
Se San
Yali (720 MW, 2000-01 , EVN) Se San 3 (260 MW, 2006 ,
EVN) Se San 3A (108 MW, 2006-07 , IPP)
Se San 3A (104 MW, IPP) Se San 4 (360 MW, EVN)
Song Da Construction Corp. Song Da Construction Corp. 2007 1
Se San Se San 4 120 MW x 3 units, EVN 2006
2009 120 MW 2010 240 MW IPP
Se San4A 63 MW 2010
Sre Pok Sre Pok 3 (220 MW, EVN) Sre Pok 4 (70 MW, IPP)
2010 2012
4)
5 1) Hongha - Laocai (110 kV, 1
) 2) Vanson — Hagiang (110 kV) 3) Van Son — Lao Cai (230 kV, 2 ) 4) Dong Hung — Mong Cai (110
kv, 1 ) 5) Van Nam — Hiep Hoa (230 kV, 2 ) 4.5 cent/kWh
Surcharge Primary
Secondary 4.5 cent/kWh

EVN Sre Pok Se San
MOU
Lower Se San 2 (207 MW, 2014 ) Lower Sre Pok (222 MW, 2015 ) Lower
Se San 3 (375 MW, 2017 ) 3

Sambor 3,000 MW F/S MOU
Stung Treng
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EVN
3.7.3
Lower Se San 3 Plei Ku 230 kV
Lower Se San 2, Lower Sre Pok 2 230 kV
80 km Binh Long Sambor
Sambor - Binh Long 500 kV 3.7.3
Lower Se San 2 Lower Sre Pok 2
EVN Joint Stock
Company: JSC Nam Mo
(100 MW, 2012 )  Se Kaman 1 (488 MW, 2013 )
Son Da Se Kaman 1 5.0
cent/kWh

Se Kong 4 475 MW, 2014
2016 ), Nam Theun Nam U (382 MW, 2019 )

230 kv 500 kv

Se Kong 5 (375 MW, 2016 )
EVN Song Da

Nam Kong 1 (229 MW,

Nam Mo
230 kV

JICA 3-27
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Plei Ku Da Nang

®)

2 500
kV

2020

2019

EVN Song Da
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4 29
4.1
41.1
41.1 Ref. 4.1 Ref. 4.8
4.1.1
No.
COMPREHENSIVE 16
Ref 4.1 RECONNAISSANCE REPORT ON THE
"7 | MAJOR TRIBUTARIES OF THE 4
LOWER MEKONG BASIN 1961 9
Stung Treng, Ratanak Kiri, Mondul Kiri,
Ref 4.2 Inventory of Promising Tributary | Kratie
" | Projects in the Lower Mekong Basin 1971
10
Battambang, Pursat, Koh Kong, Kampot
Ref. 4.3 | Inventory of Promising Water Resources
Projects outside the Lower Mekong Basin
1973 11
Lower 149
Ref. 4.4 | Mekong Water Resources Inventory 1984 17 F/S F/S
9 132
Mekong
Mainstream Run-of-river Hydropower
Ref. 45 | 1984 9 MRC
4
1)
Review and Assessment of 2)
Ref. 4.6 | Water Resources for Hydropower and
Identification ~ of  Priority  Projects, 3)
Cambodia 1995 6  MRC 4)
Se Kong Se San Nam Theun 3 37
Ref 4.7 Se Kong — Se San and Nam
" | Theun River Basins Hydropower Study
1999 7 ADB
JICA 4-1 21 1




29

No.
Se San Se
Comprehensive Development | San
Ref. 4.8 | Study of Hydropower In Se San River 30 MW
Basin in Cambodia 2006 10 Se San Sre Pok
EVN/PECC1
4.2 29
42.1 29
29
#7 Lower Sre Pok Il #8 Lower Se San I EVN
#7&8
42.1
1
200 m*/km?/ 100 100
1
JICA 4-2 21 1



YOIt

Ev

4.2.1 (1/2)

29

6¢

T¢

No. 1 2 3 4 5 6 7 8 7&8 9 10 11 12 13 14 15
. Prek Sre Pok IV Lower Sre | Lower Se | Lower Sre Pok Il + Lower Lower Se . Prek Liang | Prek Liang | Lower Sre
Project Name Sambor (*2] Prek Ter 11| Prek Ter Il Prek Por | Stung Tren Se Kon Prek Liang |
g CD| chhong 11 *2) Pok 11 san 1l Se San 11(*2) 9 Treng 9 | sanm 9 1A I Pok 111(*2)
(Upper Sre
(Different Name in the Report) Pok 5in
MRC
Unit
1. Source of Data (*1) CPEC (1995) | CPEC (1995) | CPEC (1995) | CPEC (1995) | MRC (1971) | MRC (1971) | PECC1(2006) | PECC1(2006) | PECC1(2006) | MRC (1971) | MRC (1994) PECC1(2006) | PECC1(2006) PECC1(2006) | CPEC (1995)
nalRenor Report Tabler | Report Table Final Report
P137, Annex | Final Report | Final Report | Final Report | Report P.V-12| Report P.V-11| Main Report | Main Report | Main Report I\ES CPEC S—pl CPEC Main Report | Main Report Main Report 137 A:nex
No.4.2 & P146 P146 P146 (CPEC 1995) | (CPEC 1995) P.152 P.148 P.156 ( ( P.143 P.172 P.166 .
N 1995) 1995) No.13
Drawing
2. Name of Basin
Location Kratie Kratie Kratie Kratie Mondul Kiri | Mondul Kiri |Stung Treng |Stung Treng Stung Treng | Stung Treng | Stung Treng | Stung Treng | Rattanak Kiri | Rattanak Kiri | Rattanak Kiri | Rattanak Kiri | Rattanak Kiri
Name of River Mekong Prek Chhlong Prek Ter Prek Ter Sre Pok Prek Por Sre Pok Se San Se San Se San Mekong Se Kong Se San Prekliang Prekliang Prekliang Sre Pok
Catchment Area km? 646,000 13,800 195 30,620 18,550 49,200 46,480 635,000 15,400 883 595
Anuual Run-off mem 21,731 20,438 42,201 16,969 1117 754
Average Discharge m¥/sec 13,950 327 6.25 689 648 1,338 1,490 13,710 538 354 239 775
Firm Discharge m/sec
Specific Discharge m?/s/100km?| 2.25 3.49 272 3.49 4.01 4.02
3. Reservoir
Surface Area km? 6 480 8 394 394 1,405 640 414 3.86 10.6 985
Gross Capacity mem 9,000 89 12,510 170.8
Sediment Volume mem 2,136 46.8 36.2
Effective Caﬁacuy mem 105 2,680 59 280 1,400 (70) 21.94 134.6 5,310
4. Power Plan
Power System Dam type Dam waterway| Dam type Dam type Dam type Dam type Dam type Dam type | Dam waterway Dam waterway
Plant discharge m¥/sec 3,600 114 79 59.2 327 8.7 2,011 1,440 8,000 813.6 747 50.9 775
Full supply level EL.m 20-30 64.0 70.0 90.0 190.0 520.0 75.0 80.0 75.0 90.0 55.0 1200 330.0 510.0
Minimum operating level EL.m 185.0 510.0 74.0 79.0 74.0 89.0 :3 119.0 320.0 :3 490.0
Dead water level ELm @ @
Tail water level ELm 34179 1350 3600 12 [ [
Effective Head m 15 25 20 20 52.5 1455 28 245 16.9 26.0 104.9 154.0 315
i Installed Capacity MW 465 242 13.4 10.1 235.0 17.3 180.0 204.0 420.0 480.0 980.0 180.0 64.0 64.0 330.0
Firm Output MW 44 735 128 < 69.5 195 < 201
Annual Energy Production GWhiyr 2,800 159.3 88.3 66.1 1,233 90 953 1,085 2,220 2,537 4,870 953 260 258.5 1,754
Firm Energy Production GWh/yr 1,488 2,940 647.2 153.5 171.5
5. Structures
Gravel dike Concrete Concrete
1) Dam |Type with cut-off Earth fill Earth fill Earth fill Earth fill Earth fill Gravity Dam Gravity Dam
Crest Length x Height m 20,000 x 30 3,650 x 70 950 x 55 5,882 4,311 x 29 6,185 x 36 (7,600 x 40) | (10,000 x 22) 6,650 x 35 335x 575 316 x 55 3,800 x 50
Dam Volume mem 30 (29.8) (4.8) 54 3.2 36 (20.27) (8.07) 78 0.07 0.07 15.83
Design Flood m/sec 28,666 30,957 49,443 79,100 28,312 2,934 2,234
2) Waterway
Type - Tunnel Tunnel
\Dlmenslon x Length DxL (m) 4,000 6 x 3,403 4.5 x 4,626.7
[Penstock pipe dxL (m) 660 4.0x294
3) Powerhouse
Generator Type Bulb Kaplan Kaplan Kaplan Bulb Kaplan
\Capacity X Units MW x nos 51.7x9 60x3 68x3 70x6 61.25 x 16 60x3
4T ission Line
KV x cct x 220 kV x 2 x 220kVx2x 220 kV x 50 220kV x2x
Length to Load Center (km) Km 250 500 180 125 km 220kV x 2 250 km (390) (400) 220x 2 - 50 km 440
5) Access Road km 25 55 35 110 110 220 (10) (60) 50 50 50 90
6. Construction Cost mil.$ 700 103.3 (504.8) 15.3(85) 333.22 367.34 220 195.4 (901.3) 2,280 387.37 114.21 1117 812
7. Economic
[Cost per kW SIKW [ | [ | 440 [ 885 | [ 1460 | [ 407 [ 2330 | [ 2150 [ 1790 | [ 1750 ]
[Cost per kwh ¢/KWh 25 [ | 6.5(40.94) | [ [ 28 [ | 5.4(3553) | 51(46.82) | | 4 [ 44 [ [ 43 [ 4629
8. R it
[Number of Houses [ [ [ 341 [ 883 [ 1224 ] [ 1830 | [ 1307 ] 0 [ 0 [

[ o 1 [ I [
MRC (1971) : Inventory of Promising Tributary Projects in the Lower Mekong Basin Volume | October 1971, Mekong Secretariat Working Paper (First Draft)
MRC (1973) : Inventory of Promising Water Resources Projects outside the Lower Mekong Basin October 1973, Mekong Secretariat Working Paper (First Draft)
MRC (1994) : Mekong Mainstream Run-off-River Hydropower December 1994, Mekong Secretariat
CPEC (1995) : Review and Assessment of Water Resources for Hydropower and Identification of Priority Projects June 1995, Mekong River Commission
PECC1(2006) : Comprehensive Development Study of Hydropower in Se San River Basin in Cambodia, October 2006, Power Engineering Consulting Company 1 (PECC1)
(*2) Schemes which private companies have already got permission for Pre-F/S or F/S

(*1) Source of Data:
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No. 16 17 18 19 20 21 22 23 24 25 26 27 28 29
Middle St. Upper St. Stung Stung
Project Name Russey Stung Chhay Areng (*2) Stun(g*;;aiay MsettLtl)I;a | Mi:genkg” Mestt(::arllglll Stung Kep 11 Russey Stung IP ursat Stunglf’ursal Stung Sen | Battanmban | Battanmban Fﬁgttl;;
Chrum (*2) Chrum (*2) qll(*2) ql1(*2)
(Different Name in the Report) (Stung Kampong Saom) (Stung (Stung
Mnam 2) Mnam 1)
Unit
1. Source of Data (*1) MRC (1973) | Vimean Seila | MRC (1973) | MRC (1973) MRC (1973) | MRC (1973) | CPEC (1995) | CPEC (1995) | MRC (1973) | MRC (1973) | MRC (1971) | MRC (1971) | MRC (1971) | MRC (1973)
Report P.38 Hasjhlifrgto's Report P.62 & | Report Table Final Report Final Report Report Table | Report Table | Report Table | Report Table | Report Table | Report Table
CF’pEC 19'95 Report (2007 Table VII-3 | VII-2 (CPEC Report P.129 | Report P.129 | P145, Annex P144D VI-5 (CPEC | VI-5 (CPEC | XII-1 (CPEC | XX-2 (CPEC | XX-1(CPEC | X-1(CPEC
( ) | Rep 2 1(80 ) (CPEC 1995) 1995) 4288 1995) 1995) 1995) 1995) 1995) 1995)
2. Name of Basin
Location Kh Kong Kh Kong Kh Kong Kh Kong Pursat Pursat Kh Kong Kh Kong Pursat Pursat Pursat Preah Vihear Kampot
Name of River Stoeng Russey Slu/r:;reighay S&u:iecﬂ;hay Stung Tatay | Stung Metoek | Stung Metoek | Stung Metoek | Stung Kep | Stoeng Russey | Stung Pursat | Stung Pursat Stung Sen Stung Stung
Catchment Area km? 474 965 950 353 430 670 1,000 2,080 10,500 120 2,135 245
| Anuual Run-off mem
Average Discharge m’/sec 25 (43) 85.5 20.5(32.1) 318 49.5 31(18.1) 31 5.9 61 241
Firm Discharge m’/sec 24.5
Specific Discharge m°/s/100km’]
3. Reservoir
Surface Area km? 15.4 (28.4) 180 110 32.9 25.5 154 95 (23) 41(28.3) 530 16 92 4.1
Gross Capacity mem 275 5,500 1,750 609 470 280 1,165 520 3,660 150 970 27
Sediment Volume mem
Effective Capacity mem 235 (377) 4,000 1,600 596 430 220 285 (123 295 (130) 2,890 110 770 (1,040) 25
4. Power Plan
Power System Dam Dam Dam Dam Dam Dam Dam type Dam Dam type Dam Dam type Dam
Maximum Plant discharge m®/sec 43 115 83.6 32.1 31.0 17 60.6 15.1 43 57 (8.7) 145 5.8 52 2.32
Full supply level EL.m 385.0 2100 420.0 250.0 130.0 90.0 610.0 200.0 50.0 435 670.0 75.0 950.0
Minimum operating level EL.m 360.0 190.0 390.0 : 220.0 110.0 196.0 41.0 35.0 658.0 63.0 930.0
Dead water level EL.m @
Tail water level EL.m 120 140 210 [a)] 20 10 60 23 20 170 35 10
Effective Head m 218 195 56 180 . 209 107 50.0 250.0 128 23 19.3 450 34 885
i Installed Capacity MW 125.0 260.0 65.0 80.0 90.0 25.0 25.8 321 75 (3.5) 17.0 38.0 36.0 24.0 28.0
Firm Output MW ==
Annual Energy Production GWhiyr 668 1,200 339 (1,358) 416 466 134 169.4 2113 399 (9) 91 (71.5) 201 187 127 (120) 147
Firm Energy Production GWhiyr 364 277 395 443 127 338 80 98
5. Structures
Concrete
1) Dam [Type Gravity Dam
. 350 x 60 _ _. 400 x 50 1,100 x 45 3,850 x 55
Crest Length x Height m (1,100  60) 3,200 x 55 1,200 x 55 750 x 55 650 x 65 350 x 60 h=30m h=30m (200 x 15) (250 x 28) 2,700 x 38 225 x 50 (4,200 X 49.5) 800 x 45
Dam Volume mem (6.6) 2.0 6.05 3.78 458 (0.08) (0.33) (6.50) (0.94) (17.15) (2.70)
Design Flood m®/sec 2,100
2) Waterway
Type
\Dimensiun x Length DxL (m) 19,500 11,500 2,600 7,400 2,100 750 6,100 7,000 5,600
‘Penslock pipe dx L (m) 1,000 2,500 270 1,100 600 550 650 1,600 3,700
3) Powerhouse
Generator Type Francis Francis
\Capacity x Units MW x nos 52x5 45x2
4) Transmission Line
Length to Load Center (km) kv E;‘m X (180) 230 kv 150 170 75 (45) (75) (220) (80) (45) (65)
5) Access Road km (60) 140 60 85 16 (5) (25) (60) (55) (10 (6)
6. Construction Cost mil.$ 68 (274.6) 535 44.1(501.8) | 41.0(214.8) 20.7 172 31.9 (18.6) 8.1 (59.6) 13.4 (80.4) 13.0 (65.1) 10.1 (48.9) 14.9 (63.8)
7. Economic
[Cost per kw kW[ 544 | [ 68000 | | [ 230 | 690 | | | 420 | 420 | 350 | 360 | 420 | 530
[Cost per kwh ¢kWh | (41.1) | 4500 | 8.4(3695 | (51.63) | | 1064 | | | | 58(07) | 7.1(8336) | 35(40) | 53(34.81) | 59(40.75 | 8.0(43.40)
8. Resettlement
[Number of Houses [ [ [ [ [ [ o T [ [ [ I [ I [ [

(*1) Source of Data: MRC (1971) : Inventory of Promising Tributary Projects in the Lower Mekong Basin Volume | October 1971, Mekong Secretariat Working Paper (First Draft)

MRC (1973) : Inventory of Promising Water Resources Projects outside the Lower Mekong Basin October 1973, Mekong Secretariat Working Paper (First Draft)

MRC (1994) : Mekong Mainstream Run-off-River Hydropower December 1994, Mekong Secretariat

CPEC (1995) : Review and Assessment of Water Resources for Hydropower and Identification of Priority Projects June 1995, Mekong River Commission

PECC1(2006) : Comprehensive Development Study of Hydropower in Se San River Basin in Cambodia, October 2006, Power Engineering Consulting Company 1 (PECC1)
(*2) Schemes which private companies have already got permission for Pre-F/S or F/S
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. Catchment| Annual | Effective| Installed [ Anuual | Reservoir Maximum
No. Project Symbol (;?3;22) Area run-off | Head | Capacity | Energy area (hl/;i‘())()ln()dg(;() Plant discharge
(kmd) | (mrsec)| (M) (MW) |[GWhiyr)  (km?) ' (m°/sec)
1 [Sambor * SBR_|Kratie 646,000 | 13,414 15 2,394.4 | 8,893 6 6134, 6135 19,163
2 |Prek Chhlong 11 PC2 [Kratie 3,368 70 15 124 51 70 6233 100
3 |Prek Ter 11l PT3 |Kratie 3,377 70 18 14.8 92 179 6233 100
4 |Prek Ter Il PT2 |Kratie 2,769 58 17 114 55 98 6234, 6334 82
5 |Sre Pok IV SRP4_[Mondul Kiri 13,800 358 16 68.2 255 52 6435 511
6 |Prek Por | PP1 |Mondul Kiri 135 4 124.3 5.0 32 12 6433, 6434 5
7 |Lower Sre Pok II LSP2 |Stung Treng 30,620 1,067 18 228.0 990 122 6236 1,524
8 [Lower Se San I LSS2 |Stung Treng 18,550 616 23 169.0 710 341 6236 880
7&8 |Lower Sre Pok Il + Lower Se San Il * LL2 |Stung Treng 49,200 1,637 22 430.5 1,724 489 6236 384
9 |Stung Treng STG_ |Stung Treng 635,000 | 12,945 43 6,623.9 | 24,590 640 6136 18,493
10 |Se Kong SK__ |Stung Treng 26,500 1,245 10 148.2 551 114 6236 1,779
11 |Lower Se San 1l LSS3 [Rattanak Kiri 15,600 519 26 161.1 692 409 6437 742
12 |Prek Liang | PL1 |Rattanak Kiri 883 36.7 115.7 50.6 220 7 6437 52
13 |Prek Liang IA PL1A [Rattanak Kiri 943 39 52.3 22.5 106 0 6437 52
14 |Prek Liang Il PL2 |Rattanak Kiri 595 24.7 163 48.0 260 14 6437 35
15 [Lower Sre Pok III * LSP3 |Rattanak Kiri 26,200 679 29 235.2 988 697 6435, 6335 970
16 _|Middle St. Russey Chrum * MSRC [Koh Kong 461 24.4 193.9 56.4 345 23 5632 35
17 |Stung Chhay Areng * SCA [Koh Kong 965 51.1 179 109.2 668 135 5632, 5732 73
18 [Stung Tatay STY |Koh Kong 353 18.7 168.4 37.6 230 46 5632 27
19 [Stung Metoek | MTKZ1 |Pursat 140 7.4 122.9 10.6 66 5 5533 11
20 |Stung Metoek Il MTK2 |Pursat 416 22 109.8 28.8 174 19 5532 31
21 [Stung Metoek 111 MTK3 |Koh Kong 656 34.7 56.5 23.3 103 11 5532 50
22 [Stung Kep II KP2 _|Koh Kong 1,060 56 170 113.6 458 8 5632 80
23 [Upper St. Russey Chrum * USRC [Pursat 163 9 368 37.6 231 4 5633 12
24 [Stung Pursat | PST1 |Pursat 1,000 13 116 17.6 108 96 5633 18
25 |Stung Pursat |1 PST2 |Pursat 2,080 27 32 10.0 62 32 5733 38
26 _|Stung Sen SEN _|Preah Vihear 10,540 181 27 58.0 356 939 6035, 6036 258
27 [Stung Battambang I1 * BB2 |Battambang 120 4.1 347.3 16.8 104 14 5533 6
28 |Stung Battambang | * BB1 |Battambang 2,135 72.7 28 24.0 149 105 5534 104
29 [Bokor Plateao BP _ |Kampot 24.5 2 911.7 21.6 133 3 5830 3
2007 7 FS LOP FS MOU
JICA 4-5 21 1
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No. 1 2 3 4 5 6 7 8 7&8 9 10 11 12 13 14 15
Prek Chhlon Lower Sre Pok| Lower e an |-OWer Sré Pok Lower Se San Lower Sre Pok
Project Name Sambor * I 91 PrekTerml | PrekTerll | SrePokIV | PrekPorl h I Il + Lower Se | Stung Treng |  Se Kong ™ Prek Liang | | Prek Liang IA | Prek Liang Il e
San 11 *
Abbreviation SBR PC2 PT3 PT2 SRP4 PP1 LSP2 LSS2 LL2 STG SK LSS3 PL1 PL1A PL2 LSP3
1. Name of Basin Symbol Unit
Location Kratie Kratie Kratie Kratie Mondul Kiri | Mondul Kiri |Stung Treng  |Stung Treng Stung Treng | Stung Treng | Stung Treng | Rattanak Kiri | Rattanak Kiri | Rattanak Kiri | Rattanak Kiri | Rattanak Kiri
Name of River Mekong | Prek Chhlong |  Prek Ter Prek Ter Sre Pok Prek Por Sre Pok Se San Se San Mekong Se Kong Se San Prekliang Prekliang Prekliang Sre Pok
Catchment Area A km? 646,000 3,368 3,377 2,769 13,800 135 30,620 18,550 49,200 635,000 26,500 15,600 883 943 595 26,200
Anuual Run-off Qa mem 423,314 2,206 2,212 1815 11,291 110 33,680 19,455 51,699 408,507 39,302 16,385 1,158 1,234 779 21,437
Average Discharge Qm m¥/sec 13,414 69.9 70.1 57.5 357.8 35 1,067 616 1,637 12,945 1,245 519 36.7 39.1 24.7 679.3
Firm discharge Qd (=Q90)]  m%/sec 2,094.0 10.9 10.9 9.0 28.9 0.3 64.2 94.7 251.1 1,900.0 188.9 79.6 6.6 7.1 45 55.0
Specific Discharge qa m°/s/100km?) 2.08 2.08 2.08 2.08 2.59 2.59 3.33 2.04 4.70 3.33 4.16 4.15 4.15 2.59
2. Reservoir
Surface Area Ar km? 6 70 179 98 52 12 122 341 489 640 114 409 7 0.0 14 697
Gross Capacity Sg mcm 493 1,590 667 313 162 3,400 1,580 3,400 - 581 4,598 157 66.0 269 5,599
Sediment Volume Ssd mem 12,920 67 68 55 87 3 647 12,700 530 163 18 - 12 336
Effective Capacity Se mem 105 128 981 290 61 94 3,400 1,580 2,600 - 51 1,585 120.8 - 2178 1,749
Ratio (Se/Qa) % 0.02% 5.80% 44.35% 15.98% 0.54% 85.45% 10.10% 8.12% 5.03% 0.00% 0.13% 9.67% 10.43% 10.43% 27.96% 8.16%
3. Power Plan
Dam Dam Dam Dam
Power System Dam type Dam type Dam type Dam type Dam type Waterway Dam type Dam type Dam type Dam type Dam type Dam type waterway waterway waterway Dam type
Maximum Plant discharge Qmax m’/sec 19,163 100 100 82 511 5 1,524 880 2,339 18,493 1,779 742 52 52 35 970
Firm discharge of % to Qm 15.6% 25.3% 86.2% 47.1% 8.1% 86.2% 34.8% 30.5% 23.5% 14.7% 15.2% 33.9% 35.6% 35.6% 69.0% 30.6%
9 m°/sec 2,094.0 17.7 60.4 27.1 28.9 3.0 371.8 187.9 384.3 1,900.0 188.9 176.2 13.1 13.1 17.0 207.8
Average Discharge for Power Qp m®isec 81188 46.3 70.1 440 218.4 35 753.2 422.7 1,072.9 7,831.6 755.1 364.3 26.0 277 218 466.4
Generation %toQm | 605% 66.3% 100.0% 76.5% 6L.0% 100.0% 70.6% 68.6% 65.5% 60.5% 60.6% 70.2% 70.9% 70.9% 88.5% 68.1%
Full supply level FSL EL.m 20-30 62.0 60.0 80.0 140.0 560.0 70.0 80.0 75.0 55.0 60.0 120.0 340.0 210.0 520.0 120.0
Minimum operating level M.O.L EL.m 60.0 52.0 75.0 138.0 550.0 - - 69.0 1.0 72.0 115.0 315.0 190.0 495.0 116.0
Dead water level DW.L EL.m 52.0 42.0 68.0 132.6 540.0 - - 65.2 59.0 100.0 307.2 182.7 483.3 101.3
Tail water level TWL EL.m 3.4-17.9 45 38 60 122 420 50 55 50 12 48 90 210 155 340 88
Intake Diameter 4.5 4.5 4.0 85 3.0 9.0 8.0 85 4.5 50 4.0 8.5
Effective Head He m 15.0 15.0 18.0 17.0 16.0 1243 18.0 23.0 22.0 430 10.0 26.0 1157 52.3 163.0 29.0
Installed Capacity Pi MW 2,394.4 124 14.8 114 68.2 5.0 228.0 169.0 4305 6,623.9 1482 161.1 50.6 22.5 48.0 2352
Dependable Peak Power Pd MW 1046.6 8.8 148 114 154 5.0 223.0 1440 281.7 27222 62.9 152.6 50.3 225 48.0 200.8
Annual Energy Production Ea GWhlyr 8,893 51 92 55 255 32 990 710 1724 24,590 551 692 220 106 260 988
Firm Energy Production Ef GWhlyr 2,294 19 79 34 34 27 489 316 617 5,966 138 334 110 50 203 440
4. Structures
1)Dam |Type Sl’;vi'uf'okff Eathfill | Eathfil | Eahfil | Eathfill | Rockfill | Eathfil | Eathfill | Rockfill | Eathfill | Earthfill |  Rockfil Rockfill - Rockill Rockill
1,700x 21 + | 9,600 x 29 + | 6,950 x 23 +
Crest Length x Height m 20,000 x 30 1,650 7.5 8005 2.900%2 3,700 x 23 3,350 x 37 3,500 x 24 5,000 x 30 7,750 x 32 4,810 x 22 820x 20 6,200 x 35 230 x 61 - 240x75 3,650 x 39
Dam Volume \4 mcm 30 0.98 9.5 49 33 48 19 37 3.2 8.1 0.44 5.0 0.95 - 11 6.7
Design Flood IDF m®/sec 63,656 1,985 1,991 1,632 15,387 151 64,524 - 51,929 20,459 1,656 1,768 1,116 29,212
2) Waterway
Type - - - - - Tunnel - - - - - - Tunnel Tunnel Tunnel -
Dimension x Length DxL (m) 3 x 6,900 45x3350 | 45x3000 | 4.5x4,850
Penstock pipe dxL(m) 4.0x40 4x30 35x30 7.5x30 1.6x510 9.0x40 - - 7.5x40 4 x240 4 x 250 3.5x340 7.5x40
3) Powerhouse
\Generator Type Bulb Kaplan Kaplan Kaplan Kaplan Pelton Bulb Bulb Kaplan Kaplan Tubular Kaplan Francis Francis Francis Kaplan
\Capacnyxumts MW x nos 6.2x2 74x2 57x2 34.1x2 25x2 57x4 42.25x4 86.1x5 414 x 16 37x4 53.7x3 253x2 11.3x2 24.0x2 58.8 x 4
4) Transmission Line
Voltage (kV) x Circuit x Length kV x cct x 500 x 33 115x 50 115x 45 115x 24 115 x 250 115x 170 230x2x40 | 230x2x5 115x 51 230x2x265| 115x310 R 115x320 |230x 2 x 265
(km) km (Kratie) (Kratie) (Kratie) (Kratie) (St.Treng) (Kratie) (St.Treng) (St.Treng) (St.Treng) (St.Treng) (St.Treng) (St.Treng) (St.Treng)
5) Access Road L km 0 1 35 10 25 25 12 12 12 0 15 25 40 35 50 15
5. Construction Cost (incl. R cost) C mil.$ 52.5 152.4 84.8 1915 1176 587.6 305.1 467.5 1219 38.8 1198 435.9
6. Economic
Cost for kW (excl. R itcg UCC $/kW 3,545 9,625 7,394 2,808 23,504 1,273 2,007 1,973 2,409 1,723 2,496 1,757
Cost for kWh UGC ¢/kWh 13.91 2218 20.94 10.18 49.27 4.70 7.63 9.05 7.43 5.02 6.16 6.00
7. Resettlement
Number of Households hh 0 308 103 0 0 0 0 0 1479 0 503 1,349 0 0 0 726
8. Others |Reference Report CPEC CPEC CPEC CPEC CPEC PECC1 MRC (1994) PECC1 PECC1 PECC1 CPEC
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No. 16 20 21 22 23 24 25 26 27 28 29
Middle St. Upper St.
. Stung Chhay Stung Metoek | Stung Metoek | Stung Metoek Stung Stung
Project Name Russey*chrum Areng * Stung Tatay | I m Stung Kep I Russey’(chrum Stung Pursat | {Stung Pursat 11| Stung Sen Battambang I *| Battambang | * Bokor Plateao
Abbreviation MSRC SCA STY MTK1 MTK2 MTK3 KP2 USRC PST1 PST2 SEN BB2 BBL BP
1. Name of Basin Symbol Unit
Location Koh Kong Koh Kong Koh Kong Pursat Pursat Koh Kong Koh Kong Pursat Pursat Pursat Preah Vihear | Battambang | Battambang Kampot
Name of River Stung Russey S‘”E;ghay Stung Tatay | Stung Metoek | Stung Metoek | Stung Metoek | Stung Kep | Stung Russey | Stung Pursat | Stung Pursat | Stung Sen Stung Stung
Catchment Area A Kkm? 461 965 353 140 416 656 1,060 163 1,000 2,080 10,540 120 2,135 245
Anuual Run-off Qa mem 770 1613 590 234 694 1,095 1,774 271.0 404.0 839.0 5,699 129 2,294 63
Average Discharge Qm mS/sec 24.4 51.1 18.7 7.4 22 34.7 56 9 12.8 26.6 181 4.1 72.7 2
Firm discharge Qd (=Q90)| m¥/sec 20 41 15 0.6 18 2.8 45 0.7 0.5 0.9 18 0.5 95 0.1
Specific Discharge ga m®/s/100km? 5.29 5.30 5.30 5.29 5.29 5.29 5.30 5.28 1.28 1.28 171 3.42 3.41 8.16
2. Reservoir
Surface Area Ar Kkm? 23 135 46 5 19 11 8 4 96 32 939 14.2 105 3.1
Gross Capacity Sg mem 585 2,917 994 170 285 178 134 185 1,380 661 10,024 354 1,444 43.5
Sediment Volume Ssd mem 9 19 7 3 8 13 22 3 20 42 211 2 43 0
Effective Capacity Se mem 441 1222 349 117 265 128 91 128 342 486 3,390 98.5 1,058 283
Ratio (Se/Qa) % 57.271% 75.76% 59.15% 50.00% 38.18% 11.69% 5.13% 47.23% 84.65% 57.93% 59.48% 76.36% 46.12% 44.92%
3. Power Plan
Power System Dam Dam Dam Dam Dam Dam Dam Dam Dam Dam type Dam type Dam Dam type Dam
i Waterway Waterway Waterway Waterway Waterway Waterway Waterway Waterway Waterway P P Waterway P Waterway
Maximum Plant discharge Qmax m/sec 35 73 27 11 31 50 80 12 18 38 258 6 104 3
Firm disch Qf % to Qm 86.2% 86.2% 86.2% 86.2% 84.4% 38.3% 23.7% 86.2% 86.2% 86.2% 86.2% 86.2% 86.2% 86.2%
irm discharge mlsec 21.0 440 16.1 64 186 133 13.3 74 1.0 229 155.7 35 62.7 17
Average Discharge for Power Qp m¥/sec 244 51.1 18.7 7.4 217 25.0 36.9 8.6 12.8 26.6 180.6 4.1 7.7 2.0
Generation %toQm | 100.0% 100.0% 100.0% 100.0% 98.7% 72.2% 65.6% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Full supply level FS.L EL.m 400.0 210.0 420.0 400.0 240.0 120.0 200.0 800.0 200.0 70.0 50.0 560.0 75.0 945.0
Minimum operating level M.O.L EL.m 370.0 200.0 410.0 360.0 215.0 103.5 166.5 760.0 196.0 50.0 45.0 550.0 60.0 935.0
Dead water level D.W.L EL.m 360.4 1275 363.8 306.0 208.0 95.0 158.0 708.6 161.7 418 24.0 462.9 44.3 860.0
Tail water level TW.L EL.m 170 10 240 260 120 55 10 400 70 30 20 200 40 10
Intake Diameter 4.0 5.0 4.0 3.0 4.0 5.0 5.0 3.0 3.0 3.0 6.5 3.0 45 3.0
Effective Head He m 193.9 179.0 168.4 122.9 109.8 56.5 169.9 367.5 116.0 32.0 27.0 347.3 28.0 911.7
Installed Capacity Pi MW 56.4 109.2 376 10.6 28.8 233 1136 37.6 17.6 10.0 58.0 16.8 24.0 21.6
Dependable Peak Power Pd MW 56.4 109.2 37.6 10.6 28.8 233 754 37.6 17.6 10.0 58.0 16.8 24.0 216
|Annual Energy Production Ea GWhlyr 345 668 230 66 174 103 458 231 108 62 356 104 149 133
Firm Energy Production Ef GWhlyr 298 576 198 57 149 55 165 199 93 54 307 90 128 115
4. Structures
1) Dam |Type Rockfill Rockfill Rockfill Rockfill Rockfill Rockfill Rockfill x 2 Rockfill Rockfill Rockfill Earth fill Rockfill Rockfill Rockfill
Crest Length x Height m 490 x 67 1,880x 100 | 1,650 x 90 960 x 120 410 x 55 285x 35 Gggoxxsf; 660 x 115 420 x 45 2520)(333; 3,470 x 35 540 x 125 4,100 x 45 540 x 90
Dam Volume \4 mem 16 217 14.7 128 12 0.5 21 6.5 0.72 3.2 6.0 8.2 7.8 20
Design Flood IDF m’/sec 1,957 4,097 1,499 594 1,766 2,785 4,500 692 773 1,608 8,962 241 4,295 189
2) Waterway
Type
Dimension x Length DxL(m) | 4.0x16,000 5 x 8,500 40x4,300 | 3.0x2020 | 40x3,500 | 50x2800 | 50x9,000 | 3.0x8000 | 3.0x7250 - - 3.0 x 4,500 - 3.0x5,200
Penstock pipe dx L (m) 3.5 x 650 4.2 x 1,100 2.8 x 420 2.2x180 3.2 x 260 4.8 x 200 4.0 x 520 2.2x1,550 2.6 x 400 2.6 x50 6 x 40 1.6 x 600 4 x 45 1.5 x 2,500
3) Powerhouse
\Generalur Type Francis Francis Francis Francis Francis Francis Francis Pelton Francis Kaplan Kaplan Pelton Kaplan Pelton
\Capacityxunits MW x nos 282x2 54.6x2 188x2 53x2 144x2 117x2 56.8 x 2 18.8x2 8.8x2 5.0x2 29.0x2 8.4x2 120x2 10.8x2
4) Transmission Line
Voltage (kV) x Circuit x Length KV x cct x 115 x 160 230 x 165 (ﬁimxpﬁg 115 x 180 115 x 190 115 x 210 (legr:p%)‘;z 115x 95 115x 95 115x 85 (l'ggpiag 115 x 105 115x 55 115x 15
(km) km (Pursat) (Phnom Phen) Spueu) (Pursat) (Pursat) (Pursat) Speue) (Pursat) (Pursat) (Pursat) Thum) (Battambang) | (Battambang) | (Veal Renh)
5) Access Road L km 40 15 5 10 25 40 5 30 5 10 0 30 0 5
5. Construction Cost (incl. R 1t cost) C mil.$ 1453 570.3 283.3 2424 107.6 96.8 350.1 180.4 65.1 82.5 255.9 149.0 1731 80.4
6. Economic
Cost for kW (excl. Resettlement coy UCC $IkW 2,574 5,105 7,499 22,555 3,331 4,153 3,082 4,799 3,697 8,248 2,730 8,867 6,609 3,723
Cost for kWh UGC ¢/KWh 5.66 11.45 16.51 48.71 8.25 12.52 10.28 10.52 8.05 17.79 9.59 19.20 15.63 8.14
7. R
Number of Households hh 0 277 0 0 168 0 0 0 0 0 3,157 0 871 0
8. Others |Reference Report MRC (1973) | Vimean Seila CPEC CPEC MRC (1973) | MRC (1973) CPEC CPEC CPEC MRC (1973)

6¢



4 29
29 2007 9
MIME
424
Catchment Annual Effective Installed Annual Full Supply | Reservoir
No Project Province Area Run-off Head Capcity Energy Level Area Remarks
(km?) (mPsec) (m) Mw) (GWh) (m) (km?)
Committed Projects (excluded from candidate for master plan study)
1 Kirirom 111 Koh Kong 105 4.10 271 18 73 315 430 CETIC, Ne?gﬁ:ﬁ;" IA, PPA
2 Kamchay Kampot 710 54 122 193.20 498 150 20.40 Under CO“S“E‘CCE; r;)by Sinohydro
3 Stung Atay Pursat 5004567 | 79.2+77 181435 120 465 450/508 16 Start Consmzétr']‘i’:a;“” by CYC
Lower St. Russey CYC-MOU
4 Chrum Koh Kong 1,020 57 103 235 805 120 1.40 F/S:by TEPSCO (Japan)
Under Study
5 | Battambang Il Battambang 120 5.90 450 36 187 672 16 Pre-FIS by KTC (Korea) Letter of
Permission
6 | Battambang | Battambang 2,135 27 35 24 120 77 92 Pre-F/S by KTC (Korea)
Letter of Permission
7 Middle St. Russey Koh Kong 474 25 218 125 668 385 15 Pre-F/S. KTC (Korea) Letter of
Chrum Permission
8 Upper St. Russey Koh Kong 2 211 610 Pre-F/S. KTC (Korea) Letter of
Chrum Permission
Pre-F/S; F/S by China Southern Grid
9 | Stung Chhay Areng Koh Kong 965 83.60 163 300 1,475 245 110 Power (CSG), China, MoU
10 Stung Tatay Koh Kong 353 32.10 180 80 250 420 35 Pre-F/S; F/S by CHMC, China, MoU
467 2,800 ] 4 )
1 Sambor Kratie 646,000 7,775 20 or or 20/30 880 Pre";/j\’,vz S’(gég)h"g“hﬁ;”t&egge”d
3,300 14,870 ’ '
12 Lower Se San Il Stung Treng 49,200 1,440 24 420 2,220 75 691 Pre-F/S; F/S by EVN Vietnam, MoU
13 | Lower Se San Ratanak Kiri 11,070 378 25 90 480 141 910 Pre-F/S; F/S by EVN Vietnam, MoU
14 | Lower SrePork 1l | Ratanak Kiri 26,200 775 32 330 1,754 125 985 Pre-F/S; by Yunnan Copper
Industry, Permission MoU
15 | Lower SrePork IV | Ratanak Kiri 13,800 327 53 235 1,233 190 480 Pre-F/S; by Yunnan Copper
Industry, Permission MoU
Pre-F/S; by Guangxi Guohong
16 Stung Pursat | Pursat 1,000 11.70 125 75 200 95 Development Corporation,
Letter of Permission
MIME
(SEA) SEA
1) 2)
431
10 1
4.3.1
2 1
(RoR) 1
JICA 4-8 21 1
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4.3.2
2007 7
(1) #9 Stung Treng
[ |
[ | - CIR 1%
40% USBR, Design of Small Dam, 1977
40%
[ ]
[ ]
[ ] 20
| #7 Lower Sre Pok Il #8 Lower Se San Il
B #9 Stung Treng 10 #9 Stung Treng
#7&8 Lower Sre Pok 11+ Lower Se San Il
(2) #1 Sambor
| #9 Stung Treng
[ | CIR 1% 40%

JICA 4-10 21 1
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u 100 m*/km?/yr 646,000 km?
60 mcm 40%
[ | 2,050 mcm 80
80 40%
60%
60%
[ ] CSG 2006 10
[ ] MRC JC
B #9 Stung Treng #1 Sambor 2007
20 10

(3) #1 Sambor

[ | 2m 30 m
20 km

CPEC 1995 Sambor 10

Stung Treng Sambor

(@) Khone Falls 2007 7
[
[
[ | Don Sahong (240 MW-1,640 GWh)
[
(5) Tonle Sap 2007 7
B Tonle Sap Tonle Sap 10 15

JICA 4-11 21 1
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433

M)

#19-#21 Stung Metoek

Tonle Sap

#19-#21 Stung Metoek

)

#18 Stung Tatay

#22 Stung Kep 11

12

Tonle Sap
Tonle Sap

1)
2)
10

MIME

3)

#18 Stung Tatay

#18 Stung Tatay

#17 Stung Chhay Areng

3
#18 Stung Tatay

Tonle Sap

Stung Chhay Areng
#22 Stung Kep Il
#18 Stung Tatay
Stung Chhay Areng
#22 Stung Kep 11
8% EIRR
#22 Stung Kep I

4.4
44.1 10
10 2007 7 9 3 1
ToR 29
1)
2) 20
3) 4)
1)
JICA 4-12 21 1



2) #9 Stung Treng  #1 Sambor GMS
3) EIRR 5% 4)
! 10

442 29

29

#2 Prek Chhlong 11

60 m
60 m
#3 Prek Ter 111
70 m #2 Prek Chhlong |1
60 m 10 km
#4 Prek Ter 11
#3 Prek Ter Il
80m
#5 Sre Pok IV
. 140 m
2009 Sre Pok 3
9,450 km? 4,350 km?> = 13,800 -9,450
#6 Prek Por |
5 MW
#7&8 Lower Sre Pok Il + Lower Se San 11
100
! 1 km? 4 MW CDM CDM

1 km?
0.5 MW 10

JICA 4-13 21 1



#10 Se Kong

.48 m .70m

.60 m #1&8 100

#12-14 Prek Liang I, 1A, 11

#14 Prek Liang 1, #12 Prek Liang I, #13 Prek Liang IA

#13
Prek Liang IA  #12 Prek Liang |
#13 Prek Liang 1A #12 Prek Liang |
#20-21 Stung Metoek I - 11
#19-21 Stung Metoek Stung
Metoek #20 Stung Metoek I
240 m 120 m #21 Stung Metoek I11 120 m
55 m

#22 Stung Kep 11

Kep Tatay 90 m
200 m
1 km
Kep Tatay km
200 m Kep Tatay
#24 Stung Pursat I, #25 Stung Pursat 11
#25 Stung Pursat 11 10 MW
#24 Stung Pursat | #25 Stung Pursat |1 .70 m

JICA 4-14 21 1
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451
(Power Transmission Master Plan and Rural Electrification Strategy, May 1998) 2016
— Takeo — Phnom
Penh 105 km 230kv 2 115 kV
ADB-NDF
JICA (Rural Electrification by
Renewable Energy, Nippon Koei, June 2006 JICA 2006)
2020
(22kV)
(Power Development Master Plan and
Institutional Strengthening, KEPCO, Dec. 2006 MP 2006) 2022
MP 2006
Siemreap 230 kV
2020

The Establishment
of Electricity Network Master Plan, EGAT, June 2007

MP 2006
(Power Supply Development Plan in Cambodia from 2007 to 2020)
2006 EAC (Report on Power Sector of The Kingdom of Cambodia for The Year 2006
EAC 2006)
2007 — 2010 2011 — 2015 2015 - 2017 2017-2019
2020 - 2022
2008 MIME EAC 2006

JICA 4-15 21 1



452
2008 2 Cambodia Power Transmission Line
Co., CPTL 115kV 2007
Thailand Border — Poipet  115kV 1 5km ACSR 1x400
Poipet — Banteay Meanchey 115kV 1 55 km ACSR 1x400
B. Meanchey — Siemreap  115kV 1 85 km ACSR 1x400
B. Meanchey — Battambang 115 kV 1 60 km ACSR 1x400
230 kv
— Takeo 230kV 2 52 km ACSR 1x400
Takeo — Phnom Penh (WPP) 230 kV 2 53 km ACSR 1x625
WPP — Existing 115 kV Sys 115kV 2 14 km AAC 2x250
2" 115kV 1 21km AAC 2x250
Rerouting Kirirom Line 115kV 1 - km ACSR 1x150
EAC 2006 2010
451
29 10
115kV
230 kv
IPP

JICA 4-16 21 1
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2015

EAC 2006
JICA 2006 EDC 452
452
453
115 kV ( Poipet)
230 kV ( Takeo)
451 115 kV
JICA 4-17 21 1



( Stung Treng) 115 kv (  Krek Kampong Cham)
45.2 115 kV ( Svay Rieng)

(100 km ) 400 km

500
MW

JICA 4-18 21 1
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1¢

Thailand 1

Preah Vihear

{ '+ Oddar Meanchey Stung Treng £();

Thma Pouk

\ Kratie

Siemreap

Banteay Kralanh

Meanchey Kampong Thom

. - Kampong Cham
./ Palilin
’

Ratanak Kiri

Krek ! Vietnam
\

N © : 230/115/22 kV Substation
AY

O : 230/22 kV Substation
(O :115/22 kv Substation

DX : 230 kv switching

: Thermal Power Plant

EI : Hydro Power Plant

----- : International Boundary
Remarks:
Black : Existing Facilities
Red : Facilities under Construction

Blue : Committed Faciliries

-
); Battambang Skun C N suong -
Gs1 6S2 ‘\‘
Pursat Kampong Chhnang O sz O .
O  |=rrrer]
Moung Russei Chhveang —IPP CEP Prey Veng
(Ponhea Lueu)
WP Ta Khmau
L @ Svay Rieng
Kirirom |
Kirirom [ll
Kampong Speu Neak Loeung
18 MW 12 MW
193 MW
Sihanoukville Kamchay
, Vietnam

200mw | T C =< O :
Veal Rinh Kampot i

1

451 2010

(Based on the Introduced Power System Development Plan in the EAC's Annual Report 2006)
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0¢-v

1¢

. e
~. Ea
= Ratanak Kiri
{"" Oddar Meanchey Preah Vihear Stung Treng :, O
Thma Pouk
' Kratie
[
\ Poipet Siemreap Kampong Thom .
N~ e .
—(O)0—-—=C) Q: \_J . Snuol  #
‘. Banteay ||  kealaph o ’
Thailand 1 Meanchey Kralanh 15 kv (230 kv Design) Kratie SW /
Lol Kampong Cham /
.~ Pailin P
’ —_ 1 B )s 1 s L
O—@ Battambang sk - ~T LEGEND
— un Suong Krek - Vietnam
60 MW @ : 230/115/22 KV Substation
Pursat Kampong \‘
N N ‘.\ O : 230/22 KV Substation
J \_/
" Prey Veng
Moung Russel (PocnhhhevzfaLrl]J%u) (O :115/22 kv Substation
Stuna Atay Ou Saom SW . &
’° : 230 kV Switching
120 MW m-} . , - 230
. . vay |eng,' X
338 MW Kirirom Ill  Kirirom | Jiy ~ ; Thermal Power Plant
N\ — f
Stung Russey Chrum - Vietnam : Hydro Power Plant
18 MW 12 MW Kampong Speu Neak Loeung '
C ,JJ:H :X: - \‘\ ----- : International Boundary
I 1 [ | [ -
" 246 MW 1
Koh Kong Ongoing Tatay Remarks:
193 MW .
Vietnam Black : Existing Facilities as of 2010
; i Kamchay
Sihanoukville Y Max 200MW Red : Facilities to be Constructed upto 2015
2o0mw | T | '\/‘ X 4 Blue : Facilities to be Added for Hydro Development
Veal Rinh Kampot
400 MW
45.2

(Based on the Power System Development Plan in the EAC's Annual Report 2006)
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4.6
Seila Program
46.1
1)
2005 1388 2020
1870
4.6.1 (%)
Year 1999-2000 2004-2005 2009-2010 2014-2015 2019-2020
Cambodia 1.79 1.93 2.06 2.07 1.93
Banteay Meanchey 2.84 2.71 2.73 2.65 2.46
Battambang 1.57 1.82 2.07 2.13 2.00
Kampong Cham 1.21 1.45 1.60 1.64 1.54
Kampong Chhnang 2.13 2.31 2.52 2.60 2.50
Kampong Speu 2.05 2.16 231 2.32 2.15
Kampong Thom 1.80 1.90 1.97 1.96 1.80
Kampot 0.95 1.27 1.52 1.62 1.53
Kandal 1.28 1.47 1.62 1.67 1.55
Koh Kong 5.61 4.17 3.72 3.40 3.11
Kratie 2.75 2.63 2.53 2.42 2.27
Mondul Kiri 3.11 2.90 2.84 2.90 291
Phnom Penh 3.56 3.21 2.92 2.62 2.34
Preah Vihear 2.70 2.64 2.58 2.56 2.43
Prey Veng 0.50 0.84 1.05 1.12 1.03
Pursat 1.17 1.56 1.98 2.16 2.05
Ratanak Kiri 2.77 2.82 2.90 2.95 2.89
Siemreap 2.25 2.34 242 2.39 2.24
Sihanoukville 3.66 3.42 3.27 3.08 2.84
Stung Treng 2.84 2.73 2.67 2.62 247
Svay Rieng 0.86 1.07 1.27 1.34 1.21
Takeo 0.99 1.24 1.46 1.57 1.47
Oddar Meanchey 2.48 2.48 2.60 2.65 2.48
Kep 3.29 3.21 3.16 3.07 2.81
Pailin 6.39 3.89 3.55 3.34 3.08
First Revision Populations for Cambodia 1998-2020, NIS
JICA 4-21 21 1
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(5% )
Banteay Meanchey, Koh Kong, Pailin, Preah Vihear
Phnom Penh, Sihanoukville, Kep
Mondul Kiri, Ratanak Kiri, Stung Treng, Kratie
(1.5% )
Prey Veng, Svay Rieng, Takeo
4.6.1 Tonle Sap
Takeo Prey Veng
Stung Treng
Kratie Ratanak Kiri Mondul Kiri
2003 15
17.6% 19.5% 15.5%
4.6.2
Koh Kong Kampong Speu Pursat
4.6.2
4.6.2
Provinces Referral | Operational | Health Health Provinces Referral | Operational Health Health
Hospital District Center Post Hospital District Center Post
Banteay Meanchey 4 4 52 - Preah Vihear 1 1 12 4
Battambang 4 5 74 1 Prey Veng 7 7 90 1
Kg Cham 10 10 128 1 Pursat 2 2 31 4
Kg Chhnang 2 2 34 1 Ratanak Kiri 1 1 10 9
Kg Speu 3 3 50 2 Siemreap 3 3 53 3
Kg Thom 3 3 50 - Sihanoukville 1 1 9 -
Kampot 4 4 47 - Stung Treng 1 1 8 -
Kandal 5 8 88 - Svay Rieng 3 3 37 -
Koh Kong 2 2 12 3 Takeo 5 5 70 -
Kratie 2 2 22 4 | Oddar 1 1 11 1
Meanchey
Mondul Kiri 1 1 6 10 Kep 1 1 4 -
Phnom Penh 1 4 21 4 Pailin 1 1 3 1
Total 68 75 922 49
National Institute of Statistics, 2005
JICA 4-22 21 1
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)

46.3

EDC REE

46.4

4.6.5
Preah Vihear Stung Treng Mondul Kiri Ratanak Kiri
Oddar Meanchey Anlong Veeng
Oddar Meanchey
2004 67,843
1,327,901
1,405,500 Oddar Meanchey
Pursat Pursat 5
24.4% 603,837
3.4% 83,175 4.6.6
10%
Banteay Meanchey Oddar Meanchey 5%
4.6.6
JICA 4-23 21 1



46.1

4.6.2

46.3

46.4

465 C )

4.6.6

Rural Development Database, Seila Program, 2003

2006
1993/94 45-50% 2003 35%

4.6.7 2003

1%

JICA 4-24

21




Rural Development Database, Seila Program, 2003

4.6.7
@)
90% 5%,
1%, 46.3 1.2%
4.6.3
Total Total Ratio Total Total Ratio
No Province Population Minorities (%) No Province Population | Minorities (%)
Banteay
1 | Meanchey 678,882 114 0.0 ] 13 | Preah Vihear 150,220 177 0.1
2 | Battambang 971,894 264 0.0 14 | Prey Veng 1,013,086 583 0.1
3 | Kg Cham 1,655,349 547 0.0 | 15 | Pursat 455,793 267 0.1
4 | Kg Chhnang 531,516 0 0.0 | 16 | Ratanak Kiri 100,248 79,657 | 795
5 [ Kg Speu 676,821 96 0.0 | 17 | Siemreap 755,404 103 0.0
6 | Kg Thom 606,918 209 0.0 | 18 | Sihanoukville 186,762 66 0.0
7 | Kampot 596,199 148 0.0 | 19 | Stung Treng 89,923 115 0.1
8 | Kandal 1,203,134 250 0.0 ] 20 [ Svay Rieng 513,616 0 0.0
9 | Koh Kong 118,495 0 0.0] 21| Takeo 880,405 148 0.0
10 | Kratie 328,885 48,238 14.7 | 22 | Oddar Meanchey 130,491 206 0.2
11 | Mondul Kiri 37,048 16,744 452 | 23| Kep 58,166 0 0.0
12 | Phnom Penh 1,043,669 646 0.1] 24| Pailin 41,247 0 0.0
Total | 12,824,171 148,578 1.2
Cambodia Inter-census Population Survey 2004, National Institute of Statistics, Ministry of Planning
The Cambodian Social Economic Survey (CSES 2004) Kampong Cham
Khmer Loeu, Chunchiet
Ratanak Kiri
80% Mondul Kiri  45.2% Kratie  14.7%
JICA 4-25 21 1
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0.2%
4.6.8  University of Texas at Austin
1970 2

http://www.lib.utexas.edu/maps/middle east and_asia/cambodia_ethnic_1972.jpg

4.6.8
4
2006 GDP 7.7% GDP 361
GDP 37.9% GDP 29.2%
16.1% GDP 32.9%
46.9 2004
2 Austroasiantic, Malayo-Polynesian, Thai
1. Khmer:
2. Khmer Loeu : 1960 Khmer Loeu
Highland Khmer
3. Vietnamese:
4, Cham:
5. Mountain Cham:
6. Lao:
JICA 4-26 21



Ministry of Agriculture, Forestry and Fisheries

4.6.9 (2004 )
Tonle Sap
8 22-68 kg/ 10-24 kg/
3 GDP 12%
GDP 10% 4
(MRC 2004)
1000 (Coates et
al., 2003)
Se San Se Kong Sre Pok Kratie
(Poulsen et al., 2002)
1 10 31

1 9 30 4.6.10

8 Ahmad, M., Hap, V.Ly, and M. Tiengco, 1998. Socio-economic Assessment of Freshwater Capture Fisheries of Cambodia:

Report on a Household Survey, MRC, 185p.
*  Starr. P. 2003. Fisheries production in Cambodia. Catch and Culture 9 (1): 6

JICA 4-27 21 1



MRC®

4.6.10

(Orcaella brevirostris) 60 100

(Beasley et. al., 2003)° Kratie
Se San Se Kong
(MRC, 2004)

WWF 2007 3 10

10
(MRC: 2003)

®  MRC 2002. “Fish migrations of the Lower Mekong River Basin: implications for development, planning and environmental

management, MRC Technical Paper No.8, 33p 34p
®  Beas;eu.0., S. Phay, K Sean and S. Yim. 2003 Mekong Dolphin Conservation Project: Status Report, July 2003. Cambodia.

30p
JICA 4-28 21 1




1-digit National

Road
: 2,052km
2-digit National
Road
: 2,463km
Provincial Road
: 6,615km
Rural or
Tertiary Road
appox.28,000km
The Study on the Road Network Development in the Kingdom of Cambodia, 2006
4.6.11
4.6.4
4.6.4
Mode of Transport Person-km/year (million) Ton-km/year (million)
Roadway 146.8 (65%) 274.0 (69%)
Railway 45.0 (20%) 41.0 (10%)
Inland Waterway 35.0 (15%) 80.0 (20%)
Total 226.8 (100%) 395.0 (100%)
The Study on the Road Network Development in the Kingdom of Cambodia, 2006
4.6.2
1)
JICA GIS 1:100,000
29 10
Stung Sen 3,157
JICA 4-29 21 1
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Se Kong Se San I
-0.697
4.6.5
. Female [Male .
ilrl?rjrf gérProject Name \'\}H?;bzg Ofg;nr?i'l OfFemale Male  |Population |llliteracy |llliteracy :Llltlitgracy
g y (15<)  |(15<)
2  |Prek Chhlong Il 2 308 825 793 1618 31.8%| 21.9% 26.9%
3 |Prek Ter I 1 103 562 489 1051 9.1% 9.4% 9.2%
g e SE Pl S 13 1479| 3685 3301 6986 29.9% 27.7% = 28.9%
Lower Se San Il
10 |[Se Kong 5 503 1256/ 1113 2369 45.1%| 41.2% 43.3%
11 |Lower Se San Il 24| 1349 3192| 3277 6469 47.5%| 45.2% 46.3%
15 |Lower Sre Pok Il 7 726/ 1891 1896 3787 42.8%| 31.4% 37.1%
17 |Stung Chhay Areng 7 277 597 564 1161 37.9% 31.0% 34.5%
20 |Stung Metoek I1 3 168 358 377 735 25.7%| 27.6% 26.7%
26 |Stung Sen 31 3157 7962 7561 15523 25.4%| 15.7% 20.7%
28 |Stung Battambang | 8 871 2044, 2140 4184 19.2%| 18.9% 19.0%
\Whole Cambodia
Rural Development Database, Seila Program, 2003
40km
40km 46.6 !
20 kV
4.7.4 Q)
7 40 km
JICA 4-30 21 1
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46.6 40 km
Project Number Num. of Female Male Illiterac
Nﬂicer Project Name of Famil Female | Male |Population|Illiteracy | llliteracy ratio y
Villages Y (15<) | (15<)
2 |Prek Chhlong 11 79 13895 35614 34432 70,046 27.9% 225% 25.2%
3 |Prek Ter Il 123 27,302 70877 68496 139,373 130% 10.8% 11.9%
4 |Prek Ter I 42 6485 17541 16,759 34,3000 25.6% 22.9%  24.3%
5 Sre Pok IV 13 1464 3740 3712 7452 353% 27.6% 31.4%
6 |Prek Por | 35 3566 8015 7,964 15979 30.8% 23.9% 27.3%
7 [Lower Sre Pok Il 4 57 10,189 27,369 26,228 53597 134% 11.3% 12.4%
Lower Se San Il
10 [Se Kong 63 7,605 20,765 10458 40,223 24.6% 22.7% 23.7%
11 |Lower Se San I 1271 12572 31,307 31,342] 62,649 385% 30.3% 34.4%
12 |Prek Liang | 300 1,776 4325 4318 8643 51200 453% 48.2%
13 |Prek Liang IA 56 3828 9,509 9447 19,046 520% 45.1%  48.6%
14 |prek Liang Il 7 413 948 941 1,889 43.9% 44.1% 44.0%
15 |Lower Sre Pok II 111 13271 33,068 32,737 65805 34.7% 26.8%| 30.8%
16 yﬁffrf S RS 30 8251 21244 22089 43333 128%  7.6% 10.2%
17 itr”er% Chhay 33 28571 6402 6481 12883 34.4% 20.8% 27.6%
18 [Stung Tatay 21 1654 3397 3525 6922 26.6% 185% 22.5%
19 [Stung Metoek | 32 2515 5954 6,047 12,001 14.3% 114% 12.8%
20 [Stung Metoek I1 13 688 1542 1558 3,100 224% 19.7% 211%
21 [Stung Metoek 111 6 1172 20244 2371 4618 213% 12.7%  16.9%
22 [Stung Kep II 40 9,620 24489 25345 49,834 13.6%  8.3%  10.9%
23 gﬁfj{; St Russey 14 653 1411 1440 2851 31.8% 25.8% 28.8%
24 |Stung Pursat | 69 13201 34534 33600 68,134 15508 12.9%  14.2%
25 [Stung Pursat I 126 23305 62,622 59,165 121,787 11.3%  95%  10.4%
26 [Stung Sen 153 17,661 43,8700 42,206 86,076 21.8% 17.4% 19.6%
27 Isltung Battambang 60 7347 17454 17,832 35286 16.8% 14.3%  15.6%
28 ISt“”g Batambang o7 47420 118798 117,201 235999 10.6%  88%  9.7%
29 |Bokor Plateau 183 49,988 134,637 126,274 260,911 155% 12.4%  14.0%
ﬁ;’ezrr]oje“s Vil 1,750, 288,698 741,766 720,968 1,462,734 254% 20.5% = 22.9%
fﬂaer;‘r?"d'a Totall 15 847 2.471,8346,455,835(6,047,566 12,503,401 12.8%  9.9%  11.4%
Rural Development Database, Seila Program, 2003
46.7
#27-28 Stung Battambang, #24-25 Stung Pursat, #29 Bokor Plateau
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Se Kong
50%
4.6.7
Agriculture Livestock husbandry Fisheries
,\TJ% Project Name Irrigation | Fertilizer Pesticide Pg;cded;)lf Cow Pig Row Boat '\ég;otr
2 Prek Chhlong II 46% | 51% | 57%| 3469 | 63.1% | 47.7% | 3.9% | 12%
3 Prek Ter I 9.6% | 15.1% | 19.7% | 3969 | 58.0% | 49.3% | 14.2% | 4.0%
4 |prek Ter Il 20% | 29%| 3.9%| 4000| 8L9% | 658% | 55% | 0.1%
5 [Sre Pok IV 00% | 12%| 05%| 2600 79.8% | 648% | 66% | 42%
6 |Prek Por | 00% | 3.1%| 53%| 351.3| 285% | 358% | 00% | 1.0%
Lower Sre Pok Il
7 W Lower Se San| 0.5% | 3.2% | 6.6% | 3284| 495% | 39.2% | 28.9% | 13.5%
I
10 [Se Kong 0.7% | 3.7% | 8.1%| 339.9| 665% | 543% | 344% | 17.9%
11 |Lower Se San III 0.4% | 1.3% | 11.0% | 3483 | 33.7% | 48.7% | 55% | 3.6%
12 |Prek Liang | 0.0% | 00% | 03%| 4250| 298% | 602% | 9.3%| 51%
13 |Prek Liang IA 02% | 00% | 24%| 366.7| 424% | 596% | 7.7%| 6.2%
14 |Prek Liang Il 0.0% | 00% | 00%| 4714 | 23.2% | 63.7% | 12.3% | 7.0%
15 |LowerSrePok Il | 0.7% | 1.7% | 52% | 330.4| 40.8% | 452% | 35%| 1.7%
16 g"l:gge'; — SUI 00% | 24% | 21% | 1767 | 32%| 43%| 18%| 9.7%
17 StA“:‘gng Chhay | 6206 | 2500 | 17.0% | 353.9| 407% | 33.4% | 11.2%| 2.8%
18 |Stung Tatay 04% | 3.9% | 6.3%| 4413 | 093% | 12.0% | 22.6% | 11.3%
19 |Stung Metoek | 0.8% | 3.7% | 85% | 2545| 33.4% | 525% | 02% | 0.0%
20 |Stung Metoek I1 00% | 09%| 1.0% 923 | 304% | 353% | 01% | 0.0%
21 Stung Metoek 11 00% | 43%| 4.9% 00| 64%]| 101%| 15%| 55%
22 [Stung Kep I 0.1% | 2.3% | 25%| 259.8| 2.3% | 54%| 40%| 164%
23 gﬁfuer:ft' RUSSEY | 0006 | 1.1% | 20%| 2733| 213%| 109% | 4.0% | 0.3%
24 Stung Pursat | 18% | 457% | 135% | 2529 | 67.9% | 453% | 09%| 2.0%
25 [Stung Pursat Il 3.8% | 54.6% | 9.2% | 3443| 753% | 595% | 14% | 12%
26 |Stung Sen 44% | 105% | 9.1% | 332.2| 78.1% | 64.8% | 11.6% | 12%
27 Isltung Battambang 40 | 5706 | 11.0% | 2993 | 27.7% | 37.9% | 03%| 08%
0g [N 44% | 356% | 21.4% | 3183 | 413% | 17.9% | 07%| 0.8%
Battambang |
29 |Bokor Plateau 151% | 56.3% | 23.0% | 370.1| 52.8% | 544% | 6.1% | 4.9%
ﬁ/?ean PrOJeCts | 55406 | 254% | 254% | 312.9| 254% | 254% | 25.4% | 25.4%
Cambodia Mean | 15.6% | 59.5% | 31.9% | 3858 | 584% | 54.7% | 80% | na
Rural Development Database, Seila Program, 2003
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46.8
. Househol Household | Household : Minuets
ﬁ;%%?r Project Name d having having having Kgl (I?rr?) M'gzztj to to Col;sgldain
TV Motorbike CAR Markets

2 Prek Chhlong Il 13.1% 22.4% 1.2% 9 48 87 1.0%
3 Prek Ter 11 28.1% 25.4% 2.2% 5 30 68 1.1%
4 Prek Ter |1 16.7% 14.4% 1.0% 13 76 134 1.1%
5 Sre Pok IV 2.9% 14.4% 0.8% 95 517 529 1.0%
6 Prek Por | 7.7% 31.5% 4.2% 9 46 83 1.4%
7 [Lower Sre Pok Il +1 5 g0 7.4% 0.5% 7 45 82| 06%

Lower Se San Il
10 [Se Kong 2.8% 7.0% 0.6% 30 161 211 0.7%
11  |Lower Se San Il 6.3% 14.9% 0.6% 4 22 70 0.7%
12 |Prek Liang | 0.9% 4.7% 0.0% 9 39 147 0.5%
13 |Prek Liang IA 1.4% 9.1% 0.1% 8 33 121 0.6%
14  |Prek Liang Il 0.2% 0.7% 0.0% 7 23 156 0.2%
15  |Lower Sre Pok Il 6.2% 19.6% 1.1% 18 95 130 0.9%
16 g:ﬂf'r'ﬁ St RUSSeY | 99906 |  138% |  1.5% 8 33 51| 0.8%
17  [|Stung Chhay Areng 7.8% 9.6% 1.1% 16 81 140 1.0%
18 [Stung Tatay 6.7% 7.7% 1.6% 24 124 142 0.4%
19  [Stung Metoek | 19.2% 32.5% 8.9% 2 15 53 2.0%
20  |Stung Metoek Il 12.4% 26.5% 4.1% 1 4 84 0.1%
21  [Stung Metoek IlI 13.1% 18.5% 2.0% 1 7 142 0.1%
22 [Stung Kep Il 27.3% 12.0% 1.4% 6 24 60 0.7%
23 [gprer StORUSY | sees | 100%|  11% 37 168| 206| 0.6%
24  |Stung Pursat | 18.4% 8.0% 1.6% 7 36 64 1.7%
25  |Stung Pursat Il 20.4% 11.3% 1.9% 2 10 46 1.5%
26  |Stung Sen 5.5% 10.6% 0.7% 22 72 134 0.7%
27  [Stung Battambang Il 19.2% 26.6% 8.1% 5 28 64 4.8%
28  [Stung Battambang | 26.0% 21.5% 5.4% 2 13 38 2.3%
29  |Bokor Plateau 19.4% 18.4% 2.0% 1 8 45 1.2%
29 Projects Mean 12.3% 15.4% 2.1% 13 68 119 1.1%
Cambodia Mean 31.7% 19.3% 2.4% 5 20 49 1.2%

Rural Development Database, Seila Program, 2003
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4.7 GIS
4.7.1 GIS
GIS
GIS
4.7.1
47.1 GIS GIS
S.No. Name of Coverage Description Source
1 cont_lin Contour Line of Cambodia; 20 meter interval | MOPWT
supplemented with 10 and 5 m.
2 lu_topo Land Use/Land Cover of Cambodia MOPWT
3 District_ HQ.shp Location of District Capital in Cambodia MOPWT
4 Province2 HQ.shp Location of Province Capital in Cambodia MOPWT
5 khet50.shp Province Boundary MOPWT
6 srok50_poly.shp District Boundary MOPWT
7 REE.shp Command Area of REE JICA  Study
Team
8 Seila2003.shp Location of Village Center and related | SEILA,
socioeconomic data Cambodia
9 geology Geological coverage MOPWT
10 dn_lin & dn_pol River network coverage MOPWT
11 Landmine & UXO Landmine & UXO data of various types CMAA
CMAA:Cambodian Mine Action and Victim Assistance Authority
4.7.2
1)
X-Y
1) 2)
GIS GIS metro_st.shp
GIS GIS hydro_st.shp
ID
)
10 5
20
GIS 1) 2)
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4.7.2
Project _ Minimurp Maximur_n Total _
Number Project Name Elevatation |Elevatation |Inundation
(m. MSL) (m. MSL) Area (ha)
2 Prek Chhlong 11 50 60 5,811.99
3 Prek Ter 111 40 60| 17,879.01
4 Prek Ter Il 70 80| 10,154.57
5 Sre Pok IV 130 140 5,261.81
6 Prek Por | 540 560 1,151.26
7&8 Lower Sre Pok Il + Lower Se San I 50 75| 35,513.56
10 Se Kong 50 60| 11,710.62
11 Lower Se San Il 100 120] 46,068.05
12 Prek Liang | 300 340 715.39
13 Prek Liang IA 160 220 275.81
14 Prek Liang Il 480 520 1,415.82
15 Lower Sre Pok |11 100 120] 70,978.09
16 Middle St. Russey Chrum 360 400 2,258.87
17 Stung Chhay Areng 140 210] 13,510.04
18 Stung Tatay 360 420 4,706.26
19 Stung Metoek | 300 400 460.23
20 Stung Metoek 11 180 240 2,021.68
21 Stung Metoek Il1 100 140 1,120.13
22 Stung Kep |1 40 200 754.59
23 Upper St. Russey Chrum 700 800 445.28
24 Stung Pursat | 180 200] 10,154.26
25 Stung Pursat 11 40 60 2,474.68
26 Stung Sen 30 50| 93,940.10
27 Stung Battambang 11 460 560 1,431.34
28 Stung Battambang | 40 80| 13,229.91
29 Bokor Plateau 860 945 193.50
4.7.4
1) 40 km
47.4 40 km
40 km
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4.7.3
_ Area (ha) Distribution in Different |72 OT Ar€aly, o A roa
Project Project Name Total Area|) an4 Use/Land Cover Categories Under | qer
Number (ha) Agricultur
Agriculture [Forest Others o Forest
2 Prek Chhlong Il 5811.99 668.49 4829.83 313.67 12 83
3 Prek Ter Il 17879.01 854,58 | 15796.46 1227.96 5 88
4 Prek Ter Il 10154.57 49.30 8631.10 1474.17 0 85
5 Sre Pok IV 5261.81 4658.97 602.84 0 89
6 Prek Por | 1151.26 6.48 1129.58 15.21 1 98
788 |-ower Sre Pokll 3551356 | 1347.20 | 30794.18| 3372.19 4 87
+ Lower Se San Il

10 |Se Kong 11710.62 536.39 6723.65 4450.58 5 57
11 Lower Se San |l 46068.05| 12935.69 | 12682.87 | 20449.49 28 28
12 |Prek Liang | 715.39 0.00 685.04 30.35 0 96
14  |Prek Liang Il 1415.82 0.00 1017.40 398.42 0 72
15 Lower Sre Pok Il 70978.09 1784.80 | 64169.45 5023.84 3 90
16 Middle St. Russey Chrum 2258.87 8.52 2116.95 133.39 0 94
17 |Stung Chhay Areng 13510.04 1059.31 | 10620.46 1830.27 8 79
18 |Stung Tatay 4706.26 121.65 3958.41 626.20 3 84
19 |Stung Metoek | 460.23 0.00 295.80 164.43 0 64
20  [Stung Metoek Il 2021.68 723.65 1129.66 168.37 36 56
21  |Stung Metoek Il 1120.13 0.00 669.84 450.29 0 60
22 |Stung Kep Il 754.59 0.00 625.94 128.66 0 83
23 |Upper St. Russey Chrum 445.28 0.00 445.28 0.00 0 100
24 |Stung Pursat | 10154.26 0.00| 10154.26 0.00 0 100
25 |Stung Pursat Il 2474.68 2.56 2407.75 64.38 0 97
26  |Stung Sen 93940.10 7715511 81972.05 4252.55 8 87
27 |Stung Battambang Il 1431.34 0.00 1351.61 79.72 0 94
28  [Stung Battambang | 13229.91 1020.04 | 11144.46 1065.41 8 84
29 Bokor Plateau 193.50 0.00 110.79 82.72 0 57

Note: Being Located in Rural Areas, the Settlements (sparsely populated areas) are mapped under Agriculture due to
Mapping Scale

JICA 4-43 21 1
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4.8

1996

4.8.1
(1) (1996)
1993 1995
12 24 *
)
"The Protected Natural Areas" 1993 1 1
2,373,200ha 18%
(3) EIA
EIA 1999 8 11
(URL http://www.camnet.com.kh/moe/sub_EIA.htm) 4.8.1
(IEIA)
IEIA EIA
IEIA EIA
PO submits PO revises IEIA PO submits revised PO revises PO PO implements
EIA & IEIA Report or Prepare 9  IEIA or EIA EIA ~» approval 9t Project &
Report to MOE EIA Report Report to MOE Report ) EMP
4
IEIA
—{ Report needs
Revision IEIA or EIA
" Report
MOE EIA MOE reviews Consents
reviews IEIA|+  Report revised IEIA Note: )
Report reqUired or E1A Report EIA Report EIOA FI’ErnO\J/?rcgnsrr(::Itr;lerlﬂpact Assessment
needs ’
L IEIA: Initial Environmental Impact Assessment
IEIA revision EMP: Environmental Management P lan
] Report EEA: Environmental Examination Application
consents MOE: Ministry of Environment
48.1 EIA
IEIA/EIA
(4) EIA
1999 EIA 5 EIA

9

URL.: http://www.camnet.com.kh/moe/EnvironmentLow.htm
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481 IEIA EIA
No. Type and activities of the projects Size / Capacity No. Type and activities of the projects Size / Capacity
A Industrial 1 | Food processing and canning > 500 Tonnes/year 10 | Flooring tile manufacturing 90,000 piece /month
| .Foods, 2 | All fruit drink manufacturing > 1,500 Litres / day 11 | Calcium carbide plants All sizes
Drinks, 3 | Fruit product manufacturing > 500 ones/year 12 Production of construction materials(Cement) 900 tonnes/month
Tobacco 4 | Orange juice manufacturing All sizes 13 | Cow oil and motor oil manufacturing All sizes
5 | Wine manufacturing All sizes 14 | Petroleum study research All sizes
6 | Alcohol and beer brewery All sizes VI 1 Mechanical industries All sizes
7 | Water supply > 10,000 Users Metal industries 2 Mechanical storage factory All sizes
8 | Tobacco product manufacturing > 10,000 Boxes/day 3 Mechanical and shipyard enterprise All sizes
9 | Tobacco leaf processing > 350 Tonnes/ year VIII 1 Manufacturing of harms, barbed wires, nets > 300 Tonnes/month
10 | Sugar refinery > 3,000 Tonnes / year Metal Processing 2 Steel mill, iron, aluminum All sizes
11 | Rice mill and cereal grains > 3,000 Tonnes / year Industries 3 All kinds of smelting All sizes
12 | Fish, soy beans, chilies, tomato sauces > 500,000 Litres/ year 1X 1 Waste processing, burning All sizes
Il. Leather 1 | Textile and dyeing factory All sizes Other Industries 2 Waste water treatment plants All sizes
tanning, 2 | Garments, washing, printing, dyeing All sizes 3 Power plants >5 MW
Garment and 3 | Leather tanning, and glue All sizes 4 Hydropower > 1MW
Textile 4 | Sponge- rubber factory All sizes 5 Cotton manufacturing > 15 Tonnes/month
6 Animal food processing > 10,000 Tonnes/year
1. 1 | Plywood > 100,000m3/year(log) B. 1 Concession forest > 10,000 Hectares
Wood 2 | Atrtificial wood > 1,000 m3/year (log) Agriculture 2 Logging > 500 Hectares
production 3 | Saw mill > 50,000m3/year (log) 3 Land covered by forest > 500 Hectares
V. 1 | Paper factory All sizes 4 Agriculture and agro-industrial land > 10,000 Hectares
Paper 2 | Pulp and paper processing All sizes 5 Flooded and coastal forests All sizes
V. 1 | Plastic factory All sizes 6 Irrigation systems > 5,000 Hectares
Plastic, 2 | Tire factory > 500 Tonnes /year 7 Drainage systems > 5,000 Hectares
Rubber and 3 | Rubber factory > 1,000 Tonnes /year 8 Fishing ports All sizes
Chemicals 4 | Battery industry All sizes C. 1 | Tourism areas > 50 Hectares
5 | Chemical production industries All sizes Tourism 2 Golf course > 18 Holes
6 | Chemical fertilizer plants > 10,000 Tonnes /year D. 1 Urbanization development All sizes
7 | Pesticide industry All sizes Infrastructure 2 Industrial zones All sizes
8 | Paint manufacturing All sizes 3 Construction of bridges-roads > 30 Tonnes weight
9 | Fuel chemicals All sizes 4 Buildings Height > 12 m or floor >
10 | Liquid, powder, and solid soap All sizes 8,000 m2
manufacturing
VI 1 | Cement industry All sizes 5 Restaurants > 500 Seats
Mining 2 Oil refinery All sizes 6 Hotels > 60 Rooms
production 3 | Gas factory All sizes 7 Hotels adjacent to coastal area > 40 Rooms
other than 4 | Construction of oil and gas pipelines > 2 Kilometers 8 National road construction > 100 Kilometers
metal 5 | Qil and gas separation and storage facilities | > 1,000,000 Litres 9 Railway construction All sizes
6 | Fuel stations > 20,000 Litres 10 Port construction All sizes
7 | Mining All sizes 11 | Airport construction All sizes
8 | Glass and bottle factory All sizes 12 | Dredging > 50,000 m3
9 | Bricks, and roofing tile manufacturing 150,000 piece /month 13 Damping site > 200,000 people

http://www.camnet.com.kh/moe/sub_EIA.htm by Ministry of Environment, Cambodia
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(5) (1998-2002)
(MOE) (1998-2002)
(EIA)
EIA EIA
482
2004 33 23
10 4.8.1 29 25
18% MAFF(
) 1,346,225ha 7.5%
25.5% 2003 3,194,471ha
2003 4.8.2 29
25
4.8.2
Protected Area Tot(ahl a?lze Some Unique Characteristics

Kirirom National Park 35,000 | High elevation pine forest with large mammals including
elephants.

Phnom Bokor National Park 140,000 | High elevation sphagnum bogs, Podocarpus forest with large
mammals including tigers, elephants, and sun bear.

Kep National Park 5,000 | Secondary lowland evergreen forest.

Preah Sihanouk (Ream) 15,000; | Secondary lowland evergreen forest with some mangrove forest

National Park now | plus two islands.

21,000

Botum-Sakor National Park 171,250 | Lowland evergreen forest heavily degraded by illegal logging,
mangrove forest, and the only coastal Dacrydium/Podocarpus
swamp forest in Cambodia.

Virachey National Park 332,500 | High altitude forest in northeast Cambodia with a different set of
biogeographic influences than in the southwest. An important
habitat for several threatened species, including tigers, elephants
and douc langur.

Koulen National Park 37,500 | Located in the catchment area of Siem Reap stream. It is an
important historic area.

Aural Wildlife Sanctuary 253,750 | Highest mountain (1743 m) in Cambodia with a wide diversity of
vegetation ranging from dry Dipterocarpus/Podocarpus forest to
medium altitude evergreen forest.

Peam Krasop Wildlife 23,750 | Most important mangrove forests in Cambodia and possibly the

Sanctuary most extensive within the Gulf of Thailand.

Phnom  Samkos  Wildlife 333,750 | High altitude area with a wide diversity of forest types. Supports

Sanctuary a range of threatened birds in the area.

Ronien Daun Sam Wildlife | 178,750; | Lowland evergreen and semi-evergreen forest of unknown

Sanctuary now | condition.

40,021

Kulen  Promtep  Wildlife 402,500 | The largest area in the protected areas system intended to protect

Sanctuary wildlife. The principal habitats are lowland evergreen / semi-
evergreen forest, and the largest swamp in northern Cambodia.
Very important for large waterbirds such as Giant Ibis and Sarus
Cranes.

JICA
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Protected Area Tot(a1hla§.|ze Some Unique Characteristics
Boeng per Wildlife Sanctuary 242,500 | A previous wildlife sanctuary, it reportedly has good populations

of wild cattle and deer. The area has some important
archaeological sites.

Lomphat Wildlife Sanctuary 250,000 | The area comprises mostly evergreen forest on basaltic soils,
grassy glades, open deciduous forest, mixed deciduous forest,
pockets of evergreen/semi-evergreen forest, riverine habitats and
small wetlands. Banteng and Asian wild dog are present and
elephants migrate into the area at certain times of the year. Also a
breeding ground for Sarus Crane.

Phnom Prich Wildlife 222,500 | The habitats in this area are similar to those at Lomphat — mostly
Sanctuary evergreen forest on basaltic soils. Grassy glades, and open
deciduous forest. Mixed deciduous forest, riverine habitats and
small wetlands.

Phnom  Namlear  Wildlife 47,500 | Mainly evergreen forest which harbors the Green Peafowl,

Sanctuary Germain’s Peacock Pheasant, and Great Hornbill.

Snuol Wildlife Sanctuary 135,000 | Consists mostly of logged evergreen forest on a heavily dissected
plateau.

Angkor Protected Landscape 10,800 | This mostly forested area includes the Angkor temple complex,

perhaps the single-most important archaeological/cultural site in
southeast Asia.

Banteay Chhmar Protected 81,200 | The area includes an important temple site.

archaeological /  cultural

landscape

Preah Vihear Protected 5,000 | The area was included for its archaeological/cultural value, it

landscape includes an important temple.

Dong Peng Multiple-Use Area 27,700 | Lowland coastal wetlands — mostly mangrove and melaleuca
swamp forest.

Samlaut Multiple Use Area 60,000 | An evergreen forest area within the watershed of the Sangke

River. It has been denuded by mining operations causing severe
erosion and increased sedimentation of the river, which flows into
Tonle Sap Lake.

Tonle Sap Multiple Use Area 316,250 | Long-standing ichthyological (fish) reserve. Great biological,
hydrological and cultural / economic importance.
Total area 3,194,471 | 17.64%

Ashwell, 1994 / State of Environment Report 2004, MOE and DANIDA

4.8.3
4.7.7
48.2
B Virachey Se San douc langur
Prek Liang #12 - 14
B Sre Pok Lomphat 1
Sarus Crane #5 Sre Pok IV  #15
Lower Sre Pok 111
B Mondul Kiri Green Peafowl Germain’s
Peacock Pheasant Great Hornbill #6 Prek Por |
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®  Snuol 2
#2 Prek Chhlong Il

] Peam
Krasop Sihanoukvill Preah
Sihanouk (Ream) Botum-Sakor 138 Dong Peng

Peam Krasop #22 Stung Kep 11
W #29 Bokor Plateau sun bear Bokor
H  Aural 1,743 m
Cardamon #16 Middle St.

Russey Chrum, #17 Stung Chhay Areng, #18 Stung Tatay, #23 Upper Stung Russey Chrum

B Samkos
#19 - 21
Stung Metoek #24 Stung Pursat | #27
Stung Battambang II
484
2007 12 27 2008 1 4
11 66
Chapter | General Provisions
Chapter 11 Responsible Institutions
Chapter 111 Establishment and Modification of Protected Areas
Chapter IV Zoning
Chapter V National Strategic and Active Plan for Protected Area Management
Chapter VI Involvement and Access Rights of Local Communities and Indigenous Ethnic Minority
Communities

Chapter VII Education, Dissemination, Rehabilitation, Improvement and Funding of Protected Areas
Chapter VIII  Permit and Prohibition and Environmental and Social Impacts Assessment
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VIl 36

1.

DEFINITION OF ZONING

Core zone: management area(s) of high conservation values containing threatened and critically
endangered species, and fragile ecosystems. Access to the zone is prohibited except to the Nature
Conservation and Protection Administration's officials and researchers who, with prior permission from
the Ministry of Environment, conduct nature and scientific studies for the purpose of preservation and
protection of biological resources and natural environment with the exception of national security and
defense sectors.

Conservation zone: management area(s) of high conservation values containing natural resources,
ecosystems, watershed areas, and natural landscape located adjacent to the core zone. Access to the
zone is allowed only with prior consent of the Nature Conservation and Protection Administration in the
area with the exception of national security and defense sectors. Small-scale community uses of non-
timber forest products (NTFPs) to support local ethnic minorities' livelihood may be allowed under
strict control, provided that they do not present serious adverse impacts on biodiversity within the zone.

Sustainable use zone: management area(s) of high economic values for national economic development
and management, and conservation of the protected area(s) itself thus contributing to the local
community, and indigenous ethnic minorities* livelihood improvement. After consulting with relevant
ministries and institutions, local authorities, and local communities in accordance with relevant laws
and procedures, the Royal Government of Cambodia may permit development and investment activities
in this zone in accordance with the request from the Ministry of Environment.

Community zone: management area(s) for socio-economic development of the local communities and
indigenous ethnic minorities and may contain existing residential lands, paddy field and field garden or
swidden (Chamkar).
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4.8.3
Items Number of Species
1) Mammal species terrestrial & aquatic (approximated) 110 species
Critically endangered, endangered and vulnerable species of mammals 28 — 39 species™
2) Bird species (recorded) 530 species
Endangered, endangered and vulnerable species of birds 21 — 44 species*
3) Reptiles and Amphibians Not known
Critically endangered, endangered, vulnerable, near-threatened 15 species
3) Fish species
(a) Freshwater 486 species
(b) Marine / brackish 357 species
Critically endangered, endangered and vulnerable species of fish 7 species

4) Known flora species for Cambodia

2308 species

Threatened species of flora

30 — 38 species*

5) Extinct species since 1990

4 species

State of Environment Report, 2004 (Seng et al. 2003, DFW 2003, MAFF 2002, Ashwell 1998, www.redlist.org
IUCN 2002, MOE 2002, Colin People, Pers.comm, 2003, FishBase, www.fishbase.org 2003)
* The number regarded as endangered is different by the various organizations.

Kouprey (Bos sauveli), Banteng (Bos javanicus),

Gaur (Bos gaurus), (Bubalus arnee), Sambar  (Cervus unicolor), Eld’s  (Cervus eldii), Hog

(Axis porcinus) Barking  (Muntjac) (Panthera tigris) (Panthera pardus)

60-100
NGO
2003 44

The giant ibis (Pseudibis gigantean), white-shouldered ibis (P. davisoni), the masked

finfoot (Heliopais personata) Se Kong Sarus

(Grus antigone)
Takeo  Kampot Sarus Siemreap
Banteay Meanchey Tonle Sap
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4 29
4.9
49.1
1)
26
26 EIRR
EIRR 2007
IPP
30 Y 0.9
7.1
(2)
49.1
52.8 #2
Prek Chhlong 11 680.5 #7&8 ~MW) | 1,000 KW | 1,000
Lower Sre Pok Il + Lower Se San Il Prek Chhlong II 10.8 52,830 4,003 46,338
Prek Ter 111 15.0 152,386 9,487 131,615
W 1495 Prek Ter Il 12.3 85,297 6,881 73,604
' Sre Pok IV 68.1 191,476 2,811 167,501
/KW #7&8 Lower Sre Pok Il + Lower | prek por 1 52 | 118672 | 22,909 102,664
Se San Il 22,909 /KW  #6 Prek Por Is_:v;z;?;e Pok II + Lower 428.6 680,533 1,495 506,022
I Se Kong 148.2 305,148 2,007 267,796
Lower Se San Ill 160.6 466,868 1,975 413,032
Prek Liang | 52.7 121,297 2,301 106,344
Prek Liang 1A 26.2 129,412 4,931 112,959
0.9 Prek Liang 11 49.4 121,716 2,463 106,633
Lower Sre Pok 111 2263 | 419,758 1,755 368,600
46.3 #2 Prek : : :
Middle St. Russey Chrum 58.2 148,551 2,550 128,828
Chhlong 11 596.0 #7&8 | stung Chhay Areng 1164 | 659,668 5,557 568,075
Lower Sre Pok Il + Lower Se San Il Stung Tatay 37.5 | 283,325 7,524 243,768
Stung Metoek | 11.7 241,965 20,392 208,498
Stung Metoek 11 29.6 143,756 4,460 125,218
Stung Metoek 1111 29.8 115,124 3,861 100,403
Stung Kep Il (New Tatay) 47.9 167,119 3,486 144,662
Upper St. Russey Chrum 38.6 179,953 4,658 155,351
0.5% Stung Pursat | 174 65,220 3,746 56,715
1.5% Stung Pursat 11 12.0 86,799 7,214 75,129
Stung Sen 60.2 253,058 2,585 223,006
Stung Battambang |1 16.9 148,970 8,792 128,487
0.0151 Stung Battambang | 285 173,200 5,560 149,881
Bokor Plateau 21.7 83,572 3,844 71,910
/kWh 2006
10 : Kirirom 111 CETIC MIME
JICA 4-56 21 1
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®)
1.45 ~57.32
0.88 ~ 95.18 49.1
49.2
49.1
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4
49.2 EIRR kW
EIRR kW
kW EIRR
26 24 EIRR 2.0% 18.0% 2
#6 Prek Por I  EIRR #19 Stung Metoek | 0%
EIRR
EIRR #15 Lower Sre Pok Il 18.0% 3 #14 Prek
Liang Il, #7&8 Lower Sre Pok Il + Lower Se San I, #16 Middle St. Russey Chrum EIRR 14%
18% 3 #10 Se Kong, #12 Prek Liang I, #11 Lower Se San Il 12% 14%
49.2
$/kW
49.2 EIRR, kW ,
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651

T¢

49.2
EIRR
No.
(MW) (MW) (GWh) (1,000 ) (1,000 ) (1,000 ) (%)

2 Prek Chhlong 11 10.81 3.14 50.87 1,445.95 2,806.99 46,338 6.34%
3 Prek Ter I 15.02 10.51 96.36 4,245.94 2,549.31 131,615 1.96%
4 Prek Ter Il 12.32 6.31 70.80 3,482.76 1,873.05 73,604 4.47%
5 Sre Pok IV 68.13 10.71 258.11 9,109.48 14,242.22 167,501 10.22%
6 Prek Por | 5.18 3.62 33.22 1,463.94 878.97 102,664 -

7 & 8 | Lower Sre Pok Il + Lower Se San Il 428.65 79.94 1,724.98 57,317.09 95,183.54 596,022 17.71%
10 Se Kong 148.20 19.49 527.24 19,817.19 29,093.09 267,796 13.25%
11 | Lower Se San IlI 160.64 69.36 869.30 21,480.35 47,967.70 413,032 12.45%
12 Prek Liang | 52.71 14.39 242.63 7,048.66 13,388.32 106,344 13.86%
13 Prek Liang IA 26.24 4.67 103.90 3,509.05 5,732.97 112,959 5.22%
14 Prek Liang Il 49.41 24.94 282.51 13,971.67 7,474.40 106,633 14.43%
15 | Lower Sre Pok Ill 226.34 91.60 1,197.14 30,265.85 66,057.70 368,600 17.99%
16 Middle Stung Russey Chrum 58.22 40.75 373.59 16,462.20 9,884.09 128,828 14.75%
17 | Stung Chhay Areng 116.39 54.15 646.62 15,563.10 35,680.28 568,075 6.31%
18 | Stung Tatay 37.47 26.23 240.48 10,596.62 6,362.33 243,768 4.17%
19 Stung Metoek | 11.70 8.19 75.10 3,309.33 1,986.96 208,498 -

20 Stung Metoek 11 29.61 16.40 174.96 8,372.77 4,629.02 125,218 7.46%
21 Stung Metoek I11 29.81 18.72 184.13 8,430.44 4,871.53 100,403 9.72%
22 Stung Kep Il (New Tatay) 47.94 7.33 179.85 6,410.69 9,924.29 144,662 8.24%
23 Upper Stung Russey Chrum 38.63 27.04 247.92 10,924.44 6,559.16 155,351 8.24%
24 Stung Pursat | 17.41 12.19 111.72 4,923.11 2,955.89 56,715 10.25%
25 Stung Pursat 11 12.03 6.76 71.42 3,401.33 1,889.57 75,129 4.14%
26 | Stung Sen 60.18 16.35 276.54 8,046.54 15,259.23 223,006 7.71%
27 Stung Battambang 11 16.94 11.86 108.74 4,791.51 2,876.88 128,487 2.94%
28 Stung Battambang | 28.55 19.98 183.20 8,072.95 4,847.09 149,881 5.92%
29 Bokor Plateau 21.74 12.30 129.41 6,147.84 3,423.88 71,910 9.95%
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o)

FIRR

FIRR

EDC
7.2

2

26 52.8
#7&8 Lower Sre Pok Il + Lower Se San Il

Lower Se San Il 22,909 /KW  #6 Prek Por |
3)
IPP  EDC
EDC
2)
1.0%
7.25 /kWh /
11
4
49.3 FIRR kW
FIRR kW
kW
26 24 FIRR
#6 Prek Por | #19 Stung Metoek |
- FIRR
FIRR #15 Lower Sre Pok 111

26

IPP

#2 Prek Chhlong 1l 680.5

1,495 /KW  #7&8 Lower Sre Pok Il +

49.1
EDC
EDC 1)
0.3%
EDC
FIRR

11%  14.7% 2

0%

14.7% #7&8 Lower Sre Pok Il + Lower Se San

11 (13.2%) #16 Middle St. Russey Chrum (13.2%) #14 Prek Liang 11 (12.2%)

L Kirirom I (12 MW): 7.00 /kWh  Kirirom 111 (18 MW): 8.10 /kWh  Kamchay (193 MW): 8.08 /KWh
Stung Atay (120 MW): 5.81 /kWh : MIME, EAC, EDC : Kirirom |
3
JICA 4-60 21 1



4 29

6 #10 Se Kong, #11 Lower Se San Ill, #12 Prek Liang I, #24 Stung Pursat |, #29
Bokor Plateau, #21 Stung Metoek I11 FIRR 8% 12% 2 #23 Upper St.
Russey Chrum, #5 Sre Pok IV FIRR 6% 8%

$/kw
493 FIRR, kW ,
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T¢

493
kw
No. FIRR
(GWh) (GWh) 1000 ) | @ooo ) | (  mw) | ¢ JkWh) %)
2 | Prek Chhlong Il 50.87 50.21 3,640.2 52,830.0 4,88555 14.14 4.00%
3 Prek Terlll 96.36 95.11 6,895.2 152,385.9 10,148.63 21.30 111%
4 | PrekTerll 70.80 69.88 5,066.1 85,297.0 6,925.43 16.30 2.96%
5  SrePokIV 258 11 254.76 18,470.0 191,475.7 2,810.65 10.23 6.66%
6 | PrekPor | 33.22 32.79 2,377.4 118,672.2 22,922.55 48.50 -

78&8 Is_:r\:vﬁr Sre Pok Il + Lower Se| ) 75, g 1,702.60 123.438.8 680,533.1 1,587.64 5.43 13.24%
10 SeKong 527.24 520.41 37,729.4 305,148.2 2,058.99 8.00 8.99%
11 | Lower Se San I 869.30 858.03 62,206.9 466,867.5 2,906.29 7.29 9.94%
12 Prek Liang | 242.63 239.48 17,362.6 121,297.2 2.301.07 6.92 10.50%
13 | Prek Liang IA 103.90 102.55 7,43438 120.411.8 4,931.41 17.12 2.45%
14 | Prek Liang Il 282.51 278.84 20,2162 121,715.6 2,463.40 5.96 12.15%
15 | Lower Sre Pok Il 1,197.14 1,181.61 85,667.0 419,758.4 1,854.53 5.81 14.66%
16 | Middle Stung Russey Chrum 373.59 368.74 26,733.8 148,551.1 2,551.67 5.43 13.21%
17 Stung Chhay Areng 646.62 638.23 46,272.0 659,668.1 5,667.82 13.75 4.29%
18 | Stung Tatay 240.48 237.36 17,208.4 283,325.2 7,560.57 15.89 3.19%
19 | Stung Metoek | 75.10 74.13 5,374.2 241,964.8 20,675.14 43.46 -

20 | Stung Metoek II 174.96 172.69 12,5203 143,756.4 4,855.06 13.46 5.94%
21 | Stung Metoek 1111 184.13 18174 13,1762 115,123.8 3,861.46 8.59 8.30%
22| Stung Kep Il (New Tatay) 179.85 17752 12,8703 167,118.7 3,485.83 12.64 4.91%
23 Upper Stung Russey Chrum 247.92 244.70 17,740.8 179,953.4 4,657.98 9.84 7.07%
24 Stung Pursat | 11172 11027 7.994.9 652195 3,746.06 7.99 9.01%
25 | Stung Pursat || 71.42 70.49 5,110.8 86,799.2 7,216.11 16.52 2.82%
26 | Stung Sen 276.54 272.95 19,788.9 253,058.1 4,205.31 12.27 5.24%
27 | Stung Battambang Il 108.74 107.33 7.781.2 148,970.1 8,791.51 18.54 2.03%
28 | Stung Battambang | 183.20 180.83 13,110.1 173,199.8 6,066.69 12.75 4.90%

Saliar ez 129.41 127.73 9,260.7 83,5716 3,843.91 8.72 8.19%
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3) 10
5.1
511 AHP
AHP 1960 Thomas Saaty
AHP
GIS AHP
LPG ! (EIA)
2 AHP
3
AHP
AHP
5.1.2
10 51.1

! MULTI-CRITERIA DECISION ANALYSIS: A Framework for Structuring Remedial Decisions at
Contaminated Sites, “Comparative Risk Assessment and Environmental Decision Making” Kluwer, 2004,
p.15-54

> Decision Support Systems for Large Dam Planning and Operating in Africa, Matthew P. McCartney,
International Water Management Institute (IWMI), 2007, p19-21

®  Clean Development Mechanism Simplified Project Design Document for Small-scale Project Activities,
version 02 (SSC-CDM-PDD), UN CDM-Executive Board, 2007, p7
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JICA MIME EAC EDC
N
29
Step 1
L)
26
)~
™
X = Step 2
10
S
10 ™
Step 3
_
[ = sme
511
AHP*
3 2007 7

4 Saaty, 1980
5
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1.00
Level 1
.16 .15 .24 .29 .16
( )
Level 2
.08 .04 .04 .06 .04 .05 .06 .08 .10 .08 .09 12 .08 .08
5.2.2
5.2.3
5.2.2 29
5.2.1

1 211 25

GIS
2 213 CO, t-CO,

CO,
CO, t-CO,/km?
(3 312
4 411 1 Sre Pok Lumphat
Qs 1 Es Lumphat
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CIR 2
Sambor: 1.0% Stung Treng: 1.0% Sre Pok IV 0.54% Se Kong 0.13% 1
4 Kratie, Stung Treng, Lumphat,
Ban Khmon 90% 1
(5) 422
(6) 431 43.2 IRR EIRR FIRR 8%
IRR EIRR 10% FIRR
7%
(7) 522 1,000
1,000

500
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T¢

52.2
(0, 25, 50, 75, 100 )
0 25 50 75 100
11 1.1.1 >1,000 hh |500 1,000 |200 500 50 200 0 50
Socio-Economic
_ 0 5,000 10,000
F”V'rot”me”ta' 112 hokm 2,000 hh | 2000 5000|145 600 20,000 > 20,000
mpac 113 < 5% 5 10% 10 20% |20 30%  |>30%
1.2 121
122
13 13.1 >2,000 ha |1,000 2,000 |100 1,000 |0 100 0
132 - - - - -
133
1.34
135
2.1 2.1.1 > 5,000 ha |1,000 5,000 |100 1,000 |1 100 0
Natural
Environmental
Impacts 2.1.2
co,
)14 0 500 500 2,000 iboggo > 10,000
" _ 2 _ 2 ’ _ 2
t-CO,/km t-CO,/km t-CO,/ki? t-CO,/km
2.2 2.2.1 > 30 mcm 10 30mem |5 10mem |1 5 mem <1 mcm
222 > 40 km 30 40km |20 30km |10 20 km 10 km
223 > 50% 30 50% 20 30% 5 20% < 5%
2.3 231 ( >50km? |25 49km? |10 24km? |5 9 km? <5 km?

07
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T¢

(0, 25, 50, 75, 100 )
0 25 50 75 100
232
31 100 knm? <0.10 0.10 020 |0.20 030 030 050 ;
311 m*/s m3/s m*/s m3/s >0.50 m*/s
Technical 1o <5000  |5,000 10,000 20,000 > 50,000
Feasibility " mcm m 10,000 20,000 50,000 mcm m
313
3.1.4
32 50 100 100 500 500 1,000 |> 1,000
GWh) <50 GWh | G GWh GWh GWh
33 >10 8 10 7 8 6 7
& /kWh C/kWh | ©/KWh e/kwh | @skwh | <8 E/kwh
41 50 250  |250 500
ALL | G ver in GWH) <20GWh |20 50 GWh |2 o > 500 GWh
Economic and 50 100 100 500 500 1,000 |> 1,000
Financial 412 <50 GWh | c\wn GWh GWh GWh
Aspects 4.2 > 10 8 10 7 8 6 7
421 C/kWh | ©/KWh e/kwh | @skwh | <8 E/kwh
7¢ 50 100 100 500 |500 1,000 |> 1,000
4.2.2 <50 GWh | G GWh GWh GWh
43 431 < 10% 100 12%  |12% 14% |14% 16% | > 16%
432 < TH ™ o% o% 11% | 11% 13% | > 13%
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T¢

(0, 25, 50, 75, 100 )
0 25 50 75 100
5.1 5.1.1 > 40 km 30 40km |20 30km |10 20km |<10km
Speed of 250 500  |100 250
Implementation 5.1.2 > 500 km? km? km? 50 100 km? | < 50 km?
5.1.3 > 30 mcm 10 30mem |5 10mem |1 5 mem <1 mcm
5.1.4 /
5.2 5.2.1
200 300 |100 200
5.2.2 >500 m$ [300 500 m$ s s < 100 m$
: FS
523 | t/s B/D D/D FS
04 |MRC

1)
2)
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5.3

5.3.1

1)

531
5.3.1
No. (in 1 o) CIR (%)
1 Sambor (Mekong) 3,500 -
2 Prek Chhlong Il 350 5.8%
3 Prek Ter 111 East 700 44.3%
4 Prek Ter Il 550 16.0%
5 Sre Pok IV Northeast 2,400 0.5%
6 Prek Por I East 1,400 85.5%
7 Lower Sre Pok Il 3,000 10.1%
8 Lower Se San Il Northeast 3,000 8.1%
7&8 Lower Sre Pok Il + Lower Se San 1l 3,000 5.0%
9 Stung Treng (Mekong) 3,000 -
10 Se Kong 4,500 0.1%
11 Lower Se San 1l 2,400 9.7%
12 Prek Liang | Northeast 2,400 10.4%
13 Prek Liang IA 2,400 10.4%
14 Prek Liang Il 2,400 28.0%
15 Lower Sre Pok 111 2,400 8.2%
16 Middle St. Russey Chrum 100 57.3%
17 Stung Chhay Areng 150 75.8%
18 Stung Tatay 150 59.2%
19 Stung Metoek | 170 50.0%
20 Stung Metoek 11 Southwest 170 38.2%
21 Stung Metoek 1l 190 11.7%
22 Stung Kep 11 120 5.1%
23 Upper St. Russey Chrum 50 47.2%
24 Stung Pursat | 950 84.7%
25 Stung Pursat 11 575 57.9%
26 Stung Sen North 3,500 59.5%
27 Stung Battambang 11 Southwest 100 76.4%
28 Stung Battambang | 450 46.1%
29 Bokor Plateau South 250 44.9%
1 1/1,000
JICA 5-11




5 10
No.6 No.26
1
CIR
A 30% CIR 100
B 20% CIR 30% 75
C 10% CIR 20% 50
D 5% CIR 10% 25
E CIR 5% 0
1/1,000
1 532
5.3.2
No. (in 1 to) CIR (%)
1 Sambor 3,500 -— 0
2 Prek Chhlong Il 350 5.8 25
3 Prek Ter Ill 700 44.3 100
4 Prek Ter Il 550 16.0 50
5 Sre Pok IV 2,400 - 0
6 Prek Por | 1,400 -—--> 0
7 Lower Sre Pok 11 3,000 -——-> 0
8 Lower Se San 11 3,000 -——-> 0
7&8 | Lower Sre Pok Il + Lower Se San Il 3,000 -—--> 0
9 Stung Treng 3,000 -—--> 0
10 Se Kong 4,500 -—--> 0
11 Lower Se San Il 2,400 ———-> 0
12 Prek Liang | 2,400 -—--> 0
13 Prek Liang 1A 2,400 -—--> 0
14 Prek Liang Il 2,400 -—--> 0
15 Lower Sre Pok 111 2,400 - 0
16 Middle St. Russey Chrum 100 57.3 100
17 Stung Chhay Areng 150 75.8 100
18 Stung Tatay 150 59.2 100
19 Stung Metoek | 170 50.0 100
20 Stung Metoek II 170 75.4 100
21 Stung Metoek 111 190 43.7 50
22 Stung Kep |1 120 1.3 25
23 Upper St. Russey Chrum 50 47.2 100
24 Stung Pursat | 950 84.7 100
25 Stung Pursat |1 575 57.9 100
26 Stung Sen 3,500 -—--> 0
27 Stung Battambang 1l 100 76.4 100
28 Stung Battambang | 450 46.1 100
29 Bokor Plateau 250 44.9 100
JICA 5-12 21




5.3.2
(1) 100 km?
- H-Q
3,000 mm
8 9 10 4 1
5.3.3 1

7 #5 #15
8
o Q: A km?

mm

Q/ A= (100 mem x 10° m?) / (100 km? x 10° m?) = 1 m = 1,000
mm

1o 100 km?

m®/s/100 km?
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5.3.3 1
. (m®/sec/100km?)

No. q
() (G) | W%
14501 @ Stung Treng Mekong river Daily 20 2.04 0.30 15%
14901 | Kratie Mekong river Daily 20 2.08 0.32 16%
430101 @ Ban Khmon Se Kong Daily 9 4.70 0.71 15%
440101 | Ban Kamphun Se San Daily 7 3.33 0.51 15%
440102  Veoun Sai Se San Daily 1 4.15 0.75 18%
450101 | Lumphat Sre Pok Daily 6 2.59 0.21 8%
550101 | Treng St. Sangker Daily 8 341 0.44 13%
580102 | Taing Leach St. Pursat Daily 4 1.28 0.05 4%
610102 | Kompong Putrea | St. Sen Daily 5 1.71 0.02 1%
- Huai Sato (Thai) | Huai Sato (Thai) Monthly 26 5.29 0.43 8%
- Kbal Chay Prek Tuek sub river Daily 15 8.20 0.44 5%

(Sihanoukville)

*) MRC, MOWRAM, Preliminary Study on the Stung Mnam Hydroelectric Power Project (EPDC, 2001), The Study on

Regional Development of the Phnom Penh-Sihanoukville Growth Corridor in the Kingdom of Cambodia (JICA, 2003)

533 90% 365
><90% 328.5

JICA 5-14 21 1
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300%
290%
280%
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260%
250%
240%
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220%
210%
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Flow (% to Qm)

130%
120%
110%
100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

Kratie_Mekong R. _
Ban Khmon_Se Kong
Ban Kamphun_Se San
Veoun Sai_Se San
Lumphat_Sre Pok --
Treng_Stung Sangker

Taing Leach_Stung Pursat
Kompong Putrea_Stung Sen
Huai Sato
Kbal Chay

0% 10%

40% 50% 60% 70%

Duration Time (% to year)

20% 30%

80% 100%

531
5.3.1 Stung Sen (Kompong Putrea)
Qoo 10 Qm 90%
10%
1
534
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5 10
534
Qd
No. (m*/sec/100km?)
1 Sambor (Mekong) Kratie 0.32 75
2 Prek Chhlong Il Kratie 0.32 75
3 Prek Ter IlI East Kratie 0.32 75
4 Prek Ter Il Kratie 0.32 75
5 Sre Pok IV Northeast Lumphat 0.21 50
6 Prek Por I East Lumphat 0.21 50
7 Lower Sre Pok 11 Lumphat 0.21 50
8 Lower Se San Il Northeast | Ban Kamphun 0.51 100
788 Lower Sre Pok Il + Lower Se San Il Ban Kamphun 0.51 100
9 Stung Treng (Mekong) Stung Treng 0.30 50
10 Se Kong Ban Khmon 0.71 100
11 Lower Se San IlI Ban Kamphun 0.51 100
12 Prek Liang | Northeast Voeun Sai 0.75 100
13 Prek Liang IA Voeun Sai 0.75 100
14 Prek Liang Il Voeun Sai 0.75 100
15 Lower Sre Pok Il Lumphat 0.21 50
16 Middle St. Russey Chrum Huai Sato 0.43 75
17 Stung Chhay Areng Huai Sato 0.43 75
18 Stung Tatay Huai Sato 0.43 75
19 Stung Metoek | Huai Sato 0.43 75
20 Stung Metoek Il Southwest Huai Sato 0.43 75
21 Stung Metoek 111 Huai Sato 0.43 75
22 Stung Kep Il Huai Sato 0.43 75
23 Upper St. Russey Chrum Huai Sato 0.43 75
24 Stung Pursat | Taing Leach 0.05 0
25 Stung Pursat 1l Taing Leach 0.05 0
26 Stung Sen North Kompong Putrea 0.02 0
27 Stung Battambang 11 Treng 0.44 75
28 Stung Battambang | Southwest Treng 0.44 75
29 | Bokor Plateau South Kbal Chhay 0.44 75
Qd
(m*/sec/100km?)
A 05 qq 100
B 03 q¢ 05 75
C 02 q¢ 03 50
D 01 q¢ 02 25
534
/
No.29 Bokor Plateau Kbal Chhay 53.1 Kbal Chay
Kbal Chay
JICA 5-16 21
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5 10
c) 50
d) 100
A 0
B 25
C 50
D 75
E 100
5.35
No.
1 Sambor 0 0 0 50 50 C
2 Prek Chhlong 11 0 0 0 50 50 C
3 Prek Ter 11 0 0 0 50 50 C
4 Prek Ter Il 50 0 0 0 50 C
5 Sre Pok IV 0 0 0 0 0 A
6 Prek Por | 0 0 0 25 25 A
7 Lower Sre Pok 11 0 25 0 0 25 C
8 Lower Se San Il 0 25 0 0 25 o
7&8 | Lower Sre Pok Il + Lower Se San Il 0 25 0 50 75 D
9 Stung Treng 0 0 0 50 50 C
10 Se Kong 0 0 0 50 50 C
11 Lower Se San |11 0 0 0 50 50 C
12 Prek Liang | 25 0 0 0 25 B
13 Prek Liang IA 0 0 0 0 0 A
14 Prek Liang Il 50 0 0 0 50 C
15 Lower Sre Pok 111 0 0 0 50 50 C
16 Middle St. Russey Chrum 0 0 0 50 50 C
17 Stung Chhay Areng 0 0 0 50 50 C
18 Stung Tatay 0 0 0 0 0 A
19 Stung Metoek | 0 0 0 0 0 A
20 Stung Metoek 11 0 0 0 0 0 A
21 Stung Metoek I11 0 0 0 0 0 A
22 Stung Kep 11 0 0 0 0 0 A
23 Upper St. Russey Chrum 25 0 0 0 25 B
24 Stung Pursat | 25 0 0 0 25 B
25 Stung Pursat 11 0 0 0 0 0 A
26 Stung Sen 0 0 0 50 50 C
27 Stung Battambang 11 25 25 0 0 50 C
28 Stung Battambang | 25 25 0 50 100 E
29 Bokor Plateau 0 0 0 50 50 C

JICA
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5.4 10
4 29
6
54.1 29
10
29
4 I
#19-21 St. Metoek
#7 LSP2 #8 LSS2
J
/ 2
26
- J
4 N
26
EIRR 5% 8
500 kW/km®
5
o T J
13 10
54.1 10
10
54.1
D #1 Sambor  #9 Stung Treng
40%
20
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(2)  #7 LSP2 #8 LSS2 Sre Pok Se San
#7&8 LL2 FS EVN
LSS2 LSP2 LL2 LL2
LL2
26 =29-2-1
5.4.2 26
@)
26 #3 Prek Ter 11 25
4.1.7 "
25
1) 4
2) RGC
26
10
1 2 10

(2) 26
26 54.1

#7&8 LL2 2

#11 LSS3 7 19

#10 Se Kong 8
15

#16 MSRC #22 KP2 #29
1) Strict conservation zone (core area), 2) Conservation zone, 3) Sustainable use zone, 4) Community zone.
JICA 5-21 21 1
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26 8 EIRR 5%
10 MP

#3 Prek Ter 111

#4 Prek Ter 1l

#6 Prek Por |

#18 Stung Tatay

#19 Stung Metoek |

#25 Stung Pursat 11

#27 Stung Battambang |1
#28 Stung Battambang |

#22 Stung Kep 11 #18 Stung Tatay

#18 Stung Tatay

#17 Stung Chhay Areng

EIRR 19.5% 8%
#18 Stung Tatay
#17 Stung Chhay Areng EIRR
5,149 ha 277

Stung Chhay Areng
#22 Stung Kep 1l
#18 Stung Tatay
Stung Chhay Areng
#22 Stung Kep 11
#22 Stung Kep 11
EIRR 4.8%
8.0%
1,064ha

JICA 5-22
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YOIt

€¢-9

T¢

541 29 10
Score with Weight 1 2 3 7 5 5 7 8 788 9 10 1 © e 14 5 16 7 8 9 20 2 2 2 2% % % 27 % 2
Prek  orek Ter Sre Pok IV] Lower Sre | Lower Se IP_S:IIGIr b Lower Se |Prek Liang|Prek Liang|Prek | Lower Sre| V9ISt ISt g b0 \sing  [swng [stung  [stung Kep| PP St stung  [stung Stung  Swng g0
Sambor * ﬁhhm"g " Prek Ter I1f, Prek Por ookt [san 1t é!wle; se Stung Treng| Se Kong. ez |y 1A Liang Il |Pok 111 * g::::ny* i?::;’ . |Tatay* | Metoek 1 |Metoek 11 |Metoek {11 Ef\:zf“y* Pursat 1 |pursat i |>tung Sen S:;‘Tln o S:;‘Trlmh Plateao
sBR | Pc2 | PT3 | PT2 | SRPa | PPL | LsP2 | Lss2 | LL2 sTG SK | Lss3 | PLL | PLIA | PL2 | LSP3 | MSRC | SCA | STY | MTKL | MTK2 | MTk3 | kp2 | UsRc | psTi | PsT2 | sen | Be2 | BB1 | BP
4.9 9.3 7.1 9.2 5.4 49.7 23.1 24.0 28.9 39.9 36.3 433 40.8 17.8 13.8 10.1 21.3 15.5 13.0 13.0 19.7 8.9 17.8 12.6 11.8 19.1
Rank 26 21 24 22 25 1 8| 7 6 4 5 2 3 12‘ 15‘ 20 9 14 16 16 10 23‘ 13‘ 18| 19 11
33.7 39.0 375 35.5 32.4 69.1] 43.8 41.0 55.4 62.6} 59.8] 63.7] 75.8] 43.8 46.8 42.4) 51.9] 46.1] 49.1] 48.5) 51.3] 42.8 33.9 415 38.5] 59.9]
Rank 25 20 22 23 26 2 15| 19 7 4 6 3 1 14‘ 12 17 8 13 10 11 9 16 24 18 21 5
10 355 69.1 43.8 55.4 62.6 59.8 75.8 438 51.9 46.1 49.1 48.5 59.9
Rank 13 2 12 6 3| 5| 1 11 7 10| 8| 9 4
Sand Sand
IRR 5% - 7.1%| 2.3%)| 4.0%| 5.4%| -1.9% - - 17.6% - 9.3%| 13.0%| 19.3%| 19.2%| 20.3%| 17.9%| 16.9%| 8.0%| 4.8%| 0.0%| 13.7%| 12.2%| 9.5%| 8.9%| 13.3%| 4.8%| 9.3%| 3.9%| 5.0%| 11.0%
KW/ 0.5 MWk 500 399.07 | 0.18 0.08 0.12 1.31 0.43 1.87 0.50 0.88 10.35 1.30 0.39 7.07 - 3.39 0.34 2.50 0.81 0.82 2.30 1.54 212| 1491 8.44 0.18 0.31 0.06 1.18 0.23 6.97
Sand Sand
MW 2,394.4 | 124 14.8 114 68.2 50| 228.0| 169.0 4305 6,623.9 1482 161.1 50.6 225 48.0 2352 56.4 109.2 37.6 10.6 28.8 233 1136 37.6 17.6 10.0 58.0 16.8 24.0 21.6
GWh 8,893 51 92 55 255 32 990 710 1,724 24,590 551 692 220 106 260 988 345 668 230 66 174 103 458 231 108 62 356 104 149 133
Cent/kWh |- 13.91| 2218 20.94 10.18 49.27 - - 4.70 - 7.63 9.05 7.43 5.02 6.16 6.00 566 11.45 16.51| 4871 825 1252 10.28 10.52 8.05| 17.79 9.59| 19.20| 15.63 8.14
EIRR % 0.0 71 2.3 4.0 5.4 -1.9 0.0] 0.0 17.6 0.0 9.3 13.0 19.3 19.2 20.3 17.9 16.9 8.0 4.8 0.0 13.7 12.2 9.5 8.9 133 4.8 9.3 39 5.0 11.0
FIRR % 0.0 42 0.9] 1.2 6.8 0.0 0.0] 0.0 15.0 0.0 9.5 7.9 9.8 14.2 11.7 12.0 12.7 5.8 3.0 0.0 8.7 5.1 6.7 6.5 9.0 24 74 1.9 33 8.9
| [ | [ | [ | | | [ 1 | [ [ 1 | | | [ |
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [
?%ozlka( 1000t-CO, 0 13 -12 -4 169 18 0 0 941 0 381 457 143 80 191 413 250 450 153 49 125 74 342 151 29 34| -157 58 54 97
100 km? km? 6 70 179 98 52 12 122 341 489 640 114 409 7 0 14 697 23 135 46 5 19 11 8 4 96 32 939 14 105 B8]
5,000ha ha 0| 5,721 0| 1,902 5,243 1,151 0 0 501 0 496 1,527 715 276 1,416 64,699 2,259 5149 2,910 460 1,869 1,100 430 445 6,532 1,427| 2,105 3,967 97 877
1,000 hh 0| 308 103 0 0 0 0 0 1,479 0 503 1,349 0 0 0 726 0 277 0 0 168 0 0 0 0 0| 3,157 0 871 0
1,000ha ha 0| 668 855 49 0 6 0 0 3,081 0 536 12,936 0 0 0 1,785 9 1,064 122 0 991 0 0 0 0 3| 7,716 0| 1,020 0
10 co, 1000t-CO, 2,395 Legend 10
10 MW 833
10 GWh 3,754 2 10 ‘
[ [

07



5.4.3
26
5,000 ha
#15 LSP3
64,699 ha = 646.99 km® #2 Prek Ter Il #26 Stung Sen
CO,
KW/km?
1
13 1
1
EIA
5.4.2
5.4.2
o _|Min. acceptable level of power density (kW/km?)
Description Unit
500 1,000 2,000 4,000
Development| GWhiyr 5,629 3,007 1,923 1,147
potential % 69% 37% 23% 14%
Restricted | GWhiyr 2,584 5,206 6,290 7,066
potential % 31% 63% 77% 86%
GWh/yr 8,213 8,213 8,213 8,213
Total
% 100 100 100 100
Note: A total of 26 projects, including low EIRR projects.
1,000 kW/km? 3,000 GWh 26
37% 1/3
500 kW/km? 5,600GWh
69% 2/3
2 CO, 5.19 t-CO,/halyr IPCC
B cDM MW/km? GHG
90g-CO,/kWh 10MW/km? GHG
5-24 21

JICA



2
500 kW/km? 1,000 kW/km?
26
500 kW/km?
1
2 10
5
#2 Prek Chhlong Il
#11 Lower Se San |11
#15 Lower Sre Pok |11
#24 Stung Pursat 14
#26 Stung Sen
#11 LSS3 161 MW 409 km? 390
KW/km? 13,000ha
PAP 10
5
19
#15 LSP3 235 MW 697 km? 340 kW/km?
235 MW 988 GWh
647 km? 1,785 ha
726
EIA
1
2 10
#21 Stung Metoek 11l MTK3, 23.3 MW, 103 GWh
#23 Upper St. Russey Chrum  USRC, 37.6 MW, 231 GWh
942 (5 0.5 MW/km?
0.43MW/km?
EIRR 13.3% Pursat
EIA
5-25 21 1
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544

10

10

0.43MW/km?
EIA

5.4.3
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LC-S

0¢

1T

5.4.3 10
1D No. 7&8 12 13 14 16 20 21 22 23 29 Summary
o Project Iﬁg\livﬁ +S * brek Liang (| Prek Liang |Prek Liang g't:gi; St Istung Stung Stung Kep gssgy&' Bokor .
Name IS_ZnW(IaIr se 1A I oy | Metoek 1~ Metoek 1l |1 oy |Plateao Min Max | Total/Mean
Abbrev. | LL2 | PL1 | PLIA | PL2 | MSRC | MTK2 | MTK3 | KP2 | USRC | BP
1 MW/km? 121 7.07 3.39 2.50 1.54 2.12 14.91 8.44 6.97 1.21 14.91 48.15
2 co, 1Z-C02/km2 1,925 | 19,954 0| 13,499 | 11,064 6,703 6,738 | 44,939 | 33,960 | 31,341 0| 44,939 170,124
3 CO, 1000 t-CO, 941 143 80 191 250 125 74 342 151 97 74 941 2,395
4 km? 355.1 7.2 0.0 14.2 22.6 18.7 11.0 7.6 4.5 3.1 0 355 444
5 km? 5.0 7.2 0.0 14.2 22.6 18.7 11.0 4.3 4.5 3.1 0.0 22.6 90.4
6 hh 1,479 0 0 0 0 168 0 0 0 0 0 1,479 1,647
7 ha 3,081 0 0 0 9 991 0 0 0 0 0 3,081 4,081
8 MW 430.5 50.6 225 48.0 56.4 28.8 23.3 113.6 37.6 21.6 21.6 430.5 832.9
9 GWh 1,724 220 106 260 345 174 103 458 231 133 103 1,724 3,754
10 c/kWh 4.70 7.40 5.00 6.20 5.70 8.20 12.50 10.30 10.50 8.10 4.70 12.50 7.86
11 EIRR % 17.6 19.3 19.2 20.3 16.9 13.7 12.2 9.5 8.9 11.0 8.9 20.3 14.9
12 FIRR % 15.0 9.8 14.2 11.7 12.7 8.7 5.1 6.7 6.5 8.9 5.1 15.0 9.9
PL1A PL1

07



10

10

1. 1  #16 MSRC 4  #29BP USRC
3 5 6 #12-14 Prek Liang | 1A 11
Virachey
2
2. 2 #7&8LL2
3. 8  #2KP2
2
4. 7 10  #21-22 MTK2-3
FS FS
3 #15 LSP3
#15 LSP3 235MW 988 GWh
3
697 km? 647 km?
340 kW/km?
430 kW/km? 1.5 GWh/km? 15
697 km? 1,000 GWh
#15 LSP3 988 GWh
726
1,785 ha

¥ 942 (5)
JICA 5-28 21
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