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6.1.1
6.1.1 10
No.
7&8 | Lower Se San 2 + | LL2 COMPREHENSIVE DEVELOPMENT OF HYDROPOWER IN
Lower Sre Pok 2 SE SAN RIVER BASIN IN CAMBODIA
VOLUME 1 SUMMARY REPORT
VOLUME 2 MAIN REPORT
VOLUME 3 APPENDIX
. OCTOBER 2006
12 Prek Liang 1 PL1
) POWER ENGINEERING CONSULTING COMPANY 1 (PECCL),
14 Prek Liang 2 PL2 ELECTRICITY OF VIET NAM (EVN)
22 Stung Kep 2 KP2 FEASIBILITY STUDY REPORT OF STUNG TATAY
HYDROELECTRIC PROJECT
DECEMBER 2007

CHINA NATIONAL HEAVY MACHINERY CORPORATION,
NORTHWEST HYDRO CONSULTING ENGINEERS

29 Bokor Plateau BP BOKOR HYDROPOWER PROJECT IN CAMBODIA
PRELIMINARY STUDY REPORT

NOVEMBER 2007
IDICO

VIET NAM URBAN AND INDUSTRIAL ZONE
DEVELOPMENTINVESTMENT CORPORATION

6.2
6.2.1
10 6 1: 10,000
#12 Prek Liang | #13 Prek Liang IA #14 Prek Liang 1l #20 Stung Metoek 11 #22
Stung Kep 11 #29 Bokor Plateau

JICA 6-1 21 1




6.2.1

Site No. Site Name

Area (km?)

Used Aerial Photographs

20 Stung Metoek 11

42

1/25,000, Feb. 1993
C5506813958, C5506813957
C5506913959, C5506913960,
C5506913961, C5506913962
C5607014073, C5607014072
1/40,000, Jan. 2003

40A_1823, 40A_1822,
40A_1821

41A 1541, 41A 1542

22 Stung Kep 11

87

1/40,000, Dec. 2001
490973, 49_0972, 49 0971
490970, 49_0969

50_0918, 50_0919, 50_0920
50 0921, 50_0922

29 Bokor Plateau

1/25,000, Dec. 1994
C6410915999, C6410915998
C6410915997, C6410915996

Total Area

182

27 photos

Bokor Plateau

JICA

21
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6.2.1

#29 Bokor Plateau
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6.3

6.3.1

Ministry of Water Resources and Meteorology:

MOWRAM MOWRAM
Department of Hydrology and River Works: DHRW
Department of Meteorology: DOM

Mekong River Commission: MRC

! MOWRAM
6.3.2
MOWRAM HYMOS
73 2 221 3 6.3.1
6.3.1 Tonle Sap
10 Koh Kong Ratanak Kiri
T MRC 2005 12 72 35
24 204

z 73 35
3 221 21 32

JICA 6-4 21 1



A Hydrological stations
o Meteorological stations

*) Location of the observation stations is plotted based on the coordination data of HYMOS.

6.3.1
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6.3.3 10
10 MOWRAM
10
6.3.2-6.3.4
6.3.1 6.3.2
Tréne A Hydrological stations
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10

6.3.1 10
*
(years) (mm)
5 projects in the Koh Kong Koh Kong 15 3,690
southwest area TEPSCO MGS Koh Kong 2 4,570
— MSRC Huai Sato (Thai) 27 3,080
- MTK2 A. Muang Trat (Thai) 25 3,590
- MTK3 Khiong Yai (Thai) 24 4,780
- 52; c Leach Pursat 19 1,560
Dap Bat Pursat 20 1,280
Peam Pursat 4 1,130
Talo Pursat 9 1,190
Treng Battambang 8 1,270
Chamlong Kuoy Battambang 8 1,150
Samlot Battambang 3 1,790
Cheang Meanchey | Battambang 3 1,260
Maung Russey Battambang 26 1,170
Pailin Pailin 18 1,230
Rattanak Mondol Pailin 3 1,020
Kirirom Kampong Speu 8 1,650
Trapeang Chor Kampong Speu 4 1,180
Oral Kampong Speu 8 1,200
BP Kampot Kampot 54 1,940
Bokor Kampot 6 4,920
Sihanouk Ville Sihanouk Ville 41 3,390
Phu Quoc (Vietnam) 42 3,000
Dorng Tong Kampot 3 1,200
Chumkiri Kampot 3 1,230
Kirirom Kampong Speu 8 1,650
Sre Khlong Kampong Speu 4 1,240
4 projects in the Stung Treng Stung Treng 46 1,760
northeast area O Krieng Kratie 8 1,730
- LL2 Sambor Kratie 18 1,650
- PL1 Ban Lung Ratanak Kiri 10 2,480
- PLIA Veun Sai Ratanak Kiri 22 2,330
- PL2 Andoung Meas Ratanak Kiri 5 1,790
Dac Glei (Vietnam) 21 1,520
Dak To (Vietnam) 24 1,860
Kon Tum (Vietnam) 25 1,760
Pleiku (Vietnam) 25 2,260
Lumphat Ratanak Kiri 10 1,700
Buon Ho (Vietnam) 24 1,600
Krong Bong (Vietnam) 18 1,580
Duc Xuyen (Vietnam) 23 1,940
Dak Mil (Vietnam) 20 1,790
Sen Monorom Mondul Kiri 3 1,810
*) incl. data missing periods
3,000 mm
JICA 6-8 21




6 10
6.3.2 10
*
2 3
(km?) (years) (m°/s) (mm)
5 projects in TEPSCO HGS | SRC+Touch 2292** 2 98.4 1,350
the southwest | Huai Sato (Thai) 190 26 10.1 1,670
area Taing Leach Pursat 2,011 50 313 490
- ﬁig' Bac Trakoun | Pursat 4,245 9 825 613
B Peam Pursat 243 8 16.7 2,170
- MTKS3 Prev Ki
~ KP2 rey rlong Pursat 421 10 14.4 1,080
_ USRC (down)
Sre Ponleu Battambang 566 65 23.4 1,310
Treng Battambang 2,225 44 69.7 989
Battambang
Mong Russey (St.Dauntri) 1,214 2 2.9 77
Peam Khley Prek Thnot 3,662 10 40.1 346
Anlong Touk Prek Thnot 3,650 50 39.4 340
BP Tuk Chhuu Kamchay T745%* 5 60.1 2,540
N5 (Kamchay) | Kamchay 710 1 50.5 2,240
Kbal Chay Prek Tuek 52.5 2 4.1 2,450
sub river
4 projects in Stung Treng Mekong 635,000 81 13,200 654
the northeast Ban Kamphun
area (daily) Se San & Sre ! 1,600 1,020
49,500
- LL2 Ban Kamphun | Pok 29 1570 1.000
- PL1 (monthly) ’ ’
- PLI1A Voeun Sai Se San 16,300 1 674 1,300
- PL2 Andaung Meas | Se San 11,779%* 6 521 1,400
Kon Tum Se s 3,056 23 99.4 1,030
Trung Nghia (\‘;i ef:]”am) 3,320 8 136 1,290
Sa Binh 6,732 9 234 1,100
'(-d‘gi'l‘p)hat 6 664 818
Lumyh " Sre Pok 25,600
pha 56 922 1,140
(monthly)
Giang Son Sre Pok 3,180 25 73.9 733
Ban Don (Vietnam) 10,700 24 271 799
Duc Xuyen 3,080 23 109 1,110
Ban Khmoun Se Kong 29,600 65 1,380 1,470
Siempang Se Kong 23,500 50 911 1,220
O Romis O Romis 38 3 1.6 1,310
*) incl. data missing periods
**) measured by Study Team on GIS
2,000mm 4 Peam 6.3.1
1,130 mm 2,170 mm
Bokor Kamchay 2,240-2,540 mm 1) 3
(2) 4,000mm Bokor
JICA 6-9 21
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6.3.4

o)

#16 MSRC, #20 MTK2, #21 MTK3, #23 USRC, #22 KP2
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Mean Monthly Run-off (mm’

100

50

6.3.5

10

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

—— Stung Treng

—=a— Ban Kamphun_daily (SS&SP)
—a— Voeun Sai (SS)

—— Andaung Meas (SS)

—x— Kon Tum (SS_Vn)

—e— Trung Nghia (SS_Vn)

—+— Sa Binh (SS_Vn)
Lumphat_daily (SP)

Giang Son (SP_Vn)

—o— Ban Don (SP_Vn)

—=a— Duc Xuyen (SP_Vn)
—=a— Ban Khmoun (SK)
---x--- Siempang (SK)
---%-- O Romis (MDK)

6.3.16
6.3.3 6.3.17-6.3.20
6.3.3 10
PJT No.
(km?)
1 7&8 Lower Sre Pok Il + Lower Se San Il 49,200
2 12 Prek Liang I* 883
=> 839
943
3 13 Prek Liang IA** => combined with
Prek Liang |
4 14 Prek Liang I1* °%
=> ﬂ
5 16 Middle St. Russey Chrum 461
6 20 Stung Metoek 11 416
7 21 Stung Metoek 11 656
8 22 Stung Kep 11 1,060
9 23 Upper St. Russey Chrum 163
10 29 Bokor Plateau 24.5

*) Based on the new topographic maps with a scale of 1:10,000, the dam sites are shifted upstream.

**) Prek Liang A was combined with Prek Liang I.

JICA

6-16
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6.3.17

new PLI1

6.3.18

#12-14 Prek Liang

JICA

6-17

21




6.3.19 5

6.3.20

#29 Bokor Kamchay

JICA

6-18 21
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6.3.6
9 6.3.4
BP
6.3.4
PJT No.
(mm)
1 7&8 Lower Sre Pok Il + Lower Se San Il 1,840
2 12 new Prek Liang | 1,840
3 14 new Prek Liang Il 1,850
4 16 Middle St. Russey Chrum 2,620
5 20 Stung Metoek Il 3,010
6 21 Stung Metoek I11 3,100
7 22 Stung Kep 11 2,690
8 23 Upper St. Russey Chrum 2,420
9 29 Bokor Plateau 4,630
6.3.21 - 6.3.23
e @.umphat
1695
6.3.21 3
JICA 6-19 21




Remarks) In order to consider the influence due to the Cardamon Mountains, an annual rainfall at USRC was assumed at 2,600mm.

6.3.22 5

2997

6.3.23 #29 BP

JICA 6-20 21




6.3.7
6.3.5
PJT No.
Se San, Sre Pok
1 7&8 Lower Sre Pok Il + Lower Se San 11
2 12 Prek Liang | Se San
3 14 Prek Liang Il
4 16 Middle St. Russey Chrum
5 20 Stung Metoek 11
6 21 Stung Metoek 111
7 22 Stung Kep 11
8 23 Upper St. Russey Chrum
9 29 Bokor Plateau
6.3.8 5
5 #16 MSRC, #20 MTK2, #21 MTKS, #23 USRC, #22 KP2
1)
Cardamon 2
6.3.6
m
Q Q90
, (m3/s/100km?)
(km?) mm/yr (m*/s/100km?)
in Koh Kong, daily,
TEPSCO
HGS 2,292* 1,550 4,91 0.11 321 days (2005/3/27 -
2006/2/10)
. in Thai, monthly,
Huai Sato 190 1,670 5.29 0.43
26 years (1971 - 1996)

*) measured by JICA Study Team on GIS

JICA 6-21 21
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350% T T T T T T
. i i i ;TEPSCb HGS_Ob;
800% F= - oo\ s — HuaiSato | |
250%
£
O 200%
9
S
3 150%
[
100%
50%
0%
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Duration Time (% to year)
6.3.24
Huai Sato
26 6
TEPSCO HGS
TEPSCO HGS
(2) TEPSCO HGS
TEPSCO HGS 1,550 mm
6.3.22 2,920 mm
TEPSCO HGS 2005.3 - 2006.2 Koh Kong
Koh Kong 4,087 mm TEPSCO HGS
2,920 mm Koh Kong 3,690 mm 3,230 mm
TEPSCO HGS 1,550mm TEPSCO HGS
3,230mm  48% 48%
LSRC-F/S SRC/Atay 51% Huai
Sato 54%
(3) TEPSCO HGS
TEPSCO HGS Koh Kong 15 , 180
TEPSCO HGS TEPSCO HGS
15 , 180 6.3.7

6.3.25

JICA 6-22 21 1
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6.3.7 TEPSCO HGS

Qm Q90
2 m3/s 3 2 3 3 2 % to
km mm m>/s/100km % m-/s m>/s/100km
mm/yr Qm
TEPSCO
90.8
HGS 2,292 | 2,920* 3.96 43 0.75 0.03 0.8
1,250
TEPSCO
113
HGS 2,292 | 3,230* 491 48 2.50 0.11 2.2
1,550
Huai Sato - 10.1
190 3,078 5.29 54 0.81 0.43 8.1
1,670
*) estimated from isohyet (refer to Figure 6.3.22)
**) Mean annual rainfall at Huai Sato
1 1,550mm 1,250mm
1 1
81% =1,250mm / 1,550 mm Koh Kong
1 4,087mm 3,690mm
111% 90%
81% 9% 10%
19%
1
81%
JICA 6-23 21 1
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= TEPSCO HGS_Est
—— TEPSCO HGS_Obs|- - -~ -+

350%

300% -5

250% |-~

(wd 01 %) MmojH

50% r

0%

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Duration Time (% to year)

0%

TEPSCO HGS

6.3.25

(4)

TEPSCO HGS

TEPSCO HGS ><

2,920 mm

TEPSCO HGS

2,292 km?

TEPSCO HGS

6.3.8

21
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6.3.8 5
Qm Q90
PJT
2 m3/s 3 2 3 3 2 %tO
km mm m°/s/100km % m°/s m*/s/100km

mm/yr Qm
16.4

MSRC 461 2,620 3.55 43 0.14 0.03 0.8
1,120
17.0

MTK2 416 3,010 4.09 43 0.14 0.03 0.8
1,290
27.7

MTK3 656 3,100 422 43 0.23 0.03 0.8
1,330
38.7

KP2 1,060 2,690 3.65 43 0.32 0.03 0.8
1,150
5.4

USRC 163 2,420 3.30 43 0.04 0.03 0.8
1,040

)

> Qm 0.8%

> 2008 2 #23 MSRC 0.1 m¥s #22 KP2

Kep 0.1 m*s Tatay 0.5 m¥/s

6.3.9 #29 Bokor Plateau

@)
#29 BP 3

JICA 6-25 21 1




6.3.9 #29BP

Qm

Q90

, , , (m*/s/100km?)
(km?) mm/yr (m°/s/100km?)

in Kamchay River
Tuk Chhoo 745* 2,560 8.11 0.10 basin, daily, 5 years
(2001 - 2005)**

in Kamchay River
710 2,260 7.16 0.04 basin, daily, 1 year
(1964)

in Sihanouk Ville
(Prek Tuek sub river),
Kbal Chay 52.5 2,640*** 8.38*** 0.29*** daily, 1.5 years
(2001/2/16 -
2002/8/31)

N5 (Kamchay

dam site)

*) measured by JICA Study Team on GIS
**) converted from water level data of MOWRAM and H-Q curve in Kamchay-F/S (June 2002, EXPERCO)
***) derived from 1 year data (2001/3/1 - 2002/2/28)

350% ‘ ‘ ‘
300% e Tuk Chhoo |- ___|
—— N5 (Kamchay dam site)
2B0% - - - NV KbalChay | __ |
2 1 1 1
S 200% 1 1 |
9 | | |
é’/ L | | |
= 150% T T TR T Fomm - - - -
o | | |
L N | | |
100% 3 3 3
50% LI T :L ****** i ******* i *******
0% L —— —a ol
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Duration Time (% to year)
6.3.26 #29BP
(2) N5 (Kamchay dam site)
Tuk Chhoo N5 (Kamchay dam site) N5
H N5 1964 1 , 366 2,260 mm
H 1964 Phu Quoc 40 (2,998 mm)  96.5% (2,892 mm)

JICA 6-26 21 1



N5 1964 Phu Quoc 96.5%
N5 2,340 mm (= 2,260 / 0.965)
N5 3 4 Qm 0.6%
6.3.10 N5 (Kamchay
Qm Q90
2 m3/s 3 2 3 3 2 % to
km mm m-/s/100km % m>/s m*/s/100km
mm/yr Qm
N5 52.7
710 3,800* 7.42 62 0.31 0.04 0.6
2,340
50.9
N5 710 3,800* 7.16 59 0.30 0.04 0.6
2,260

*) assumed at average of annual rainfall at Bokor (4,922 mm), Sihanouk Ville (3,393 mm) and Phu Quoc (2,998 mm) = 3,771 mm -> 3,800 mm;

annual rainfall at Kampot (1,939 mm) was not referred considering hydrological characteristics in the area

(3) #29BP
BP 6.3.23
Bokor Kamchay N5
2,340 mm BP
2008 2
BP 0.0013 m¥s (2008.2.29)
#29 BP 6.3.11
6.3.11 #29BP
Qm Q90
PJT
2 m3/s 3 2 3 3 2 %to
km mm m>/s/100km % m°/s m>/s/100km
mm Qm
18
BP 245 4,630 7.42 51 0.0013 0.01 0.1
2,340
(4) #29BP
B Kamchay-F/S (Jun. 2002, EXPECO) Kamchay 2,450
mm (710 km?, 55.2 m*/s) BP 2,340 mm 5%
m BP Qm 0.1%
JICA 6-27 21
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0.17, 0.10, 0.0002 m®/s

6.3.10 #7&8 Lower Sre Pok Il + Lower Se San Il (LL2)

Tuk Chhoo, N5, Kbhal Chay

1)
#7&8 LL2 Se San, Sre Pok
6.3.12 #7&8LL2
m
Q Q90
) (m®/s/100km?)
(km?) mm/yr (m*/s/100km?)
daily, 7 years (1961 - 63,
1,020 3.24 0.50
Ban 66 - 69)
49,500
Kamphun monthly, 65 years (1926
1,000 3.18 0.58
- 90)
Voeun Sai 16,300 1,310 4.15 0.75 SS, daily, 1 year (1965)
Andaung SS, daily, 2 yeas (2002,
11,779* 1,400 4.44 0.71
Meas 2005)
SS, daily, 23 years (1978
Kon Tum* 3,056 1,030 3.26 1.00
- 2000)
] SS, daily, 8 years (1990 -
Trung Ngia* 3,320 1,290 4.10 1.00
. 1997)
] SS, daily, 9 years (1982 -
Sa Binh* 6,732 1,100 3.48 1.28
R 1990)
Dak Mot** 1,292 1,650 5.24 - SS
Konplong** 943 1,330 4.23 - SS
SP, daily, 6 years (69, 01
818 2.59 0.21
- 03, 05 - 06)
Lumphat 25,600
SP, monthly, 54 years (42
1,140 3.60 0.63
-90,01-03, 05 - 06)
] SP, daily, 24 years (1977
Giang Son* 3,180 735 2.33 0.37
- 2000)
SP, daily, 24 years (1977
Ban Don* 10,700 802 2.54 0.52
- 2000)
SP, daily, 23 years (1978
Duc Xuyen* 3,080 1,120 3.54 0.80
- 2000)

*) data from Study on Nationwide Water Resources Development and Management in the Socialist Republic of Vietnam (JICA, Sep. 2003)
**) data from Comprehensive Development Study of Hydropower in Se San River Basin in Cambodia (PECC1, Oct. 2006)

JICA
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6 10
(2) Se San, Sre Pok
Se San, Sre Pok
Se San | Sre Pok
o Krong Po Ko oDak Bla
Dak Mot Konplong 4
C.A. (km2) 1,292 943
Run-off (mm) 1,652|75% 1,334156%
Run-off (mcm) 2,135 1,258
Basin Rainfall (mm) 2,204 2,398|applied Run-off Coef. @Trung Ngia, Kon Tum
Remains @Trung N Remains @Kon Tum
C.A. (km2) 2028 2113
Run-off (mm) 1,065]|75% 892156%
Run-off (mcm) 2,161 1,885 Vietham
Basin Rainfall (mm) 1,421 1,603
Trung Nghia Kon Tum Duc Xuyen Giang Son
C.A. (km2) 3,320 3,056 3,080 3,180
Run-off (mm) 1,294|75% 1,0291|56% 1,117|60% 735144%
Run-off (mcm) 4,295 3,143 3,440 2,337
Basin Rainfall (mm) 1,726|from Thig 1,849|from Thiessen 1,870|from Thig] 1,652|from Thiessen
Sa Binh Ban Don
C.A. (km2) 6,732 10,700
Run-off (mm) 1,098|61% 802|46%
Run-off (mcm) 7,395 8,580
Basin Rainfall (mm) 1,787|from Thiessen 1,754|from Thiessen y
A
Remains @Voeun Sai
C.A. (km2) 9,568
Run-off (mm) 1,214(61% =Run-off @Sa Binh x Basin Rainfall Ratio (1975mm/1787mm)
Run-off (mcm) 11,614
Basin Rainfall (mm) 1,975|derived from Basin Rainfall of Sa Binh and Voeun Sai (1897mm)
Remains @Sa Binh - LL2 Lumphat (daily)
C.A. (km2) 11,818 25,600
Run-off (mm) 1,214162% 818]46% Cambodia
Run-off (mcm) 14,345 20,933
Basin Rainfall (mm) 1,950|=Se San sub-total 1,774|=Sre Pok sub-total
Se San sub-total @LL2 Sre Pok sub-total @LL2 Remains
C.A. (km2) 18,550[=C.A.@LSS2A 30,620|=C.A.@LSP2 30
Run-off (mm) 1,172|60% =[Sa Binh]+ 818|46% =Lumpha 818|=Lumphat
Run-off (mcm) 21,740 [Remains @Sa Binh - LL2] 25,038 25
Basin Rainfall (mm) 1,950|from Thiessen 1,774{from Thiessen -
Ban Kamphun (daily Ban Kamphun (monthly) LL2
C.A. (km2) 49 500 49 500 49,200
Run-off (mm) 1,022|55% 1,002|54% 951152%
Run-off (mcm) 50,585 49,605 46,802
— Basin Rainfall (mm) 1,842|=LL2 1,842|=LL2 1,842|from Thiessen E
Remarks) Voeun Sai and Andaung Meas were excluded in the above water balance due to short observation period and uncertainty.
6.3.27  Se San, Sre Pok
(3) #7&8LL2
6.3.27 #7&8 LL2 951 mm
Ban Kamphun (daily) Qm 15% #7&8 LL2
6.3.13
JICA 6-29 21 1




6 10

6.3.13 #7&8LL2
Qm Q90
PJT
m*/s , , , , , %to
km mm m>/s/100km % m°/s m>/s/100km
mm Qm
1,483.7
LL2 49,200 1,842 951 3.02 52 222.6 0.45 15
(4) #7&8LL2
B Ban Kamphun 1,020 mm
1,000 mm PECC1 LL2 858 mm (49,200 km?, 1,340 m%/s)
[ ] Ban Khmon Se Kong Qm 15%
6.3.11 #12-14PL
1)
#12-14 PL Se San
6.3.14 #12-14PL
m
Q Q90
) (m*/s/100km?)
(km?) mm/yr (m®/s/100km?)
Voeun Sai 16,300 1,310 4.15 0.75 SS, daily, 1 year (1965)
Andaung SS, daily, 2 yeas (2002,
11,779* 1,400 4.44 0.71
Meas 2005)
SS, daily, 23 years (1978
Kon Tum* 3,056 1,030 3.26 1.00
- 2000)
. SS, daily, 8 years (1990 -
Trung Ngia* 3,320 1,290 4.10 1.00
. 1997)
) SS, daily, 9 years (1982 -
Sa Binh* 6,732 1,100 3.48 1.28
R 1990)
Dak Mot** 1,292 1,650 5.24 - SS
Konplong** 943 1,330 4.23 - SS

*) data from Study on Nationwide Water Resources Development and Management in the Socialist Republic of Vietnam (JICA, Sep. 2003)
**) data from Comprehensive Development Study of Hydropower in Se San River Basin in Cambodia (PECC1, Oct. 2006)
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(2) SeSan
Se San
| Se San | Input Data
Krong Po Ko ‘Dak Bla Calc. Data
Dak Mot Konplong
C.A. (km2) 1,292 943
Run-off (mm) 1,652|75% 1,334[56%
Run-off (mcm) 2,135 1,258
Basin Rainfall (mm) 2,204 2,398|applied Run-off Coef.
@Trung Ngia, Kon Tum
Remains @Trung NRemains @Kon Tum
C.A. (km2) 2,028 2,113
Run-off (mm) 1,065]75% 892|56%
Run-off (mcm) 2,161 1,885
Basin Rainfall (mm) 1,421 1,603
Trung Nghjia Kon Tum
C.A. (km2) 3,320 3,056
Run-off (mm) 1,294|75% 1,029[56%
Run-off (mcm) 4,295 3,143
Basin Rainfall (mm) 1,726 [rom Thig) 1,849|irom Thiessen
Sa Binh
C.A. (km2) 6,732
Run-off (mm) 1,098|61%
Run-off (mcm) 7,395
Basin Rainfall (mm) 1,787|from Thiessen
6.3.28 Se San
(3) #12-14PL
Krong Poko
1,070 mm Kon Tum (Dak Bla ) 1,030 mm Sa Binh (Krong Poko + Dak Bla
) 1,100mm 3 PL
PL 2
Krong Poko 1,070 mm PL
Trung Nha Qm 24% Kon Tum 31% SaBinh
37% 2 O Romis (Mondul Kiri )
32% Sa Binh Yali
3 30%
PL 6.3.15
JICA 6-31 21
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6.3.15 #12-14PL

om Q90
PJT
2 m3/s 3 2 3 3 2 % to
km mm m>/s/100km % m°/s m>/s/100km
mm Qm
28.5
new PL1 839 1,840 3.39 58 8.5 1.02 30
1,070
195
new PL2 575 1,850 3.39 58 5.9 1.02 30
1,070
(4) #12-14PL
H 2008 2 #12 PL1
1,000 km? 13.4 m*/s (1.34 m%s/100km?) 1.02
m>/s/100km?
B PECC1 #12 PL1, #14 PL2 1,260 mm (883 km?, 35.4 m%s), 1,270 mm (595
km?, 23.9 m%/s) 1,070mm 18% 6.3.25 Se San
PECC1 1,260 mm
1,070mm
B #12-14 PL Qm 30% Ban Kamphun Se San, Sre Pok
15% 2
6.3.12
6.3.16
6.3.17
6.3.16
No.
1. Ra mm 1,800 3,800-4,600 2,500-3,100
2. Qa mm 900-1,100 2,350- 1,000-1,300
3. Ca - 0.50-0.60 0.51-0.62 0.43
4, Qd/Qa | % 15-30 0.1-0.6 0.8
Koh Kong Kampot-Kampong Speu

Ratanak Kiri-Mondol Kiri

JICA
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Tonle Sap
MP
6.3.17
Qoo
No. km? (mm) mm Q, m*/s Qoo/ Qm
FS by EXPERCO
1 |Kamchay EXPERCO 710 3,800 2,350 0.62 52.9 0.30 0.006 |2002, basin rain &
-JST
Qg by JST
2 |Kirirom 3 CEPT 105 2,600 1,240 0.48 4.1 na na Fs by CEPT 2005
3 |Lower Stung Russey| rooceo | 1,550 2,920 1,250 0.43 61.4 na na  |TSDYTEPSCO
Chrum 2006
KFIC 567 3,026 2,280 0.75 41 na na ;gO6by KFIC Feb
4 [Stung Atay 4-29, TEPSCO
Tepsco 550 2,390 1,220 0.51 21.3 na na p. 4-23,
2006
New Tatay (same as} FS by CHMC
5 Kep Il) CHMC 1,073 2,850 2,030 0.71 69.1 na na Dec. 2007
6 |Bokor Plateau JST 24.5 3,100 - - 2.41 na na FS by IDICO
7 |LL2 PECC1 49,200 1,840 852 0.46 1,330 246 0.185 FS .by P!ECCL
basin rain by JST
. JICA BD report,
8 giﬁom's' Mondol JICA 38 1,810 1,370 0.76 17 0.52 0.306 |possibility of higher
basin rainfall?
JICA MP
North-eastern Region
9 |Prek Liang | JST 839 1,790 1,070 0.60 28.5 8.55 0.300 |Measured at 13.4
m®s d/s of PL1
10 |Prek Liang 11 ST 575 1,840 1,070 0.58 195 5.85 0.300 [Outfall on 2008.2.5
11 |LL2 JST 48,200 1,840 951 0.52 1,450 218 0.150
Central Mountains
Measured at 0.0013
12 |Bokor Plateau JST 23.8 4,630 2,350 0.51 18 0.0013 0.001 3
m°/s on 2008.2.29
South-western Region
Stung Kep 11 (new Measured at 0.58
3
13 Tatay of CNHMC) JST 1,085 2,690 1,150 0.43 39.6 0.33 0.008 r1n5/s on 2008.2.14-
14 |Upper Stung Russey | o 170 2,420 1,040 0.43 5.6 0.05 0.009
Chrum
i Measured at 0.1
15 |Middle Stung Russey) — jor 473 2600 | 1,120 0.43 16.8 0.14 0008 | od
Chrum m°/s on 2008.2.22
16 |Stung Metoek I1 JST 432 3,010 1,290 0.43 17.7 0.15 0.008
17 |Stung Metoek I11 JST 673 3,100 1,330 0.43 28.4 0.24 0.008

Note: Runoff height of Bokor Plateau is af

years 1957-2001 based on rainfall records at Phu Quok. The minimum monthly discharge at Kamchay N5 was recorded in March and April 1964 at 0.3 m*/s
which was 0.6% of the annual mean.

ter 2,270 mm recorded at Kamchay N5 in 1964 with long-term adjustment factor of 96.6% for 1964 compared to 45

JICA
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6.3.16 6.3.17
1,000 m Kampot
4,000 mm Koh Kong
2,500-3,100 mm Ratanak Kiri 1,800 mm
Cardamon Tonle Sap Pursat
1,100-1,600 mm
2,350 mm
1,000-1,300 mm 900-1,100 mm
0.62 4 0.43
0.50-0.60
5
1964 3 -4 Kamchay
0.6% 15-
30% 6.3.17 2008
11 1 2
11
1
5
0.5
Pursat Kampong Speu
* #29 Bokor 0.51
0.6
5 Pursat 27-32% LSRC 46-51% Huai Sato 52%
Kirirom Il 57% Khlong Yai 57% 27-57% Kamchay
0.62 O Romis 0.76
Huai Sato Q 5.29 m%s/100 km? =1,670 mm/yr
Pursat 1.28 m¥/s/100 km? =404 mm/yr
3,000 mm 1,400 mm R 2
C 52% Huai Sato  27-32%  Pursat
QSW RSW X CSW Rpr Cpr 4 Qpr
JICA 6-34 21 1



Mean winds at 850 hPa level (1979 — 1993 average) ERA15
Februa March Apil Ma

100'E~ 110°E  100°E ~ 110°E  100°E ~ 110°E 100°E 110°E 100°E 110°E 100°E 110°E
u September October November December

N A e I R X ﬁ%
10°N 1R G vl O it TUET Qi vl iy (i
100°E 110°E 100°E 110°E  100°E 110°E  100°E

15°N . \ Ia A1\ \ ] \ /]
fE\___ﬁ &L_I‘nl‘iiléﬂ-f‘p wﬂiiw_ﬂ

110°E 100°E ~ 110°E 100°E: 10°E

ERA15 ECMWF 15
6.3.29
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6.3.13

Creager

6.3.30

C=140 |
C=120 A
C=100 T

Specific Flood Discharge (m3/s/km2)

100.0

C=80 7
C=60 1

OO0 Chum1

000

Kamchay(PMF)
$Q000 yr)

RS, upper(10000 yr)

|tay_upstream,total(10000 yr)

Se San 1(10000 yr)

Lower Se San 3(10000 yr)
B [ SP2(10000 yr)

LOWBKSe San 2A(10000 yr)

1.0 B2 EEE—
oW Sre Pok 2(10000 yr)
W Sambor(PMF)
0.1 S NN
10 100 1,000 10,000 100,000 1,000,000
Catchment Area (km2)
O Kirirom 1
km2 m3/s m3/s/km2
Existing  Kirirom 1 988 11100 11.2 0O Chum 1
O Chum 1 231 64.0 28
O Chum 2 447 210.0 47 00O Chum 2
Kamchay-F Kamchay 7100  9,000.0 12.7 PMF m Kamchay(PMF)
CETIC Kirirom 3 104.6 524.0 5.0 100 yr -
1046 8450 8.1 2000 yr m Kirirom 3(2000 yr)
Chugoku EILSP2 30,620.0 51,000.0 1.7 10000 yr m LSP2(10000 yr)
KEPCO 29,490.0 51,000.0 1.7 10000 yr
Mekong Se Sambor 646,000.0 161,000.0 0.2 PMF m Sambor(PMF)
LSRC-F/S LSRC (upper) 14370 85000 5.9 10000 yr C=100 = LSRC_upper(10000 yr)
(TEPSCO) LSRC (lower) 15500 838000 5.7 10000 yr C=100
Atay 550.0 5,300.0 9.6 10000 yr C=100 W Atay(10000 yr)
PECCI  SesSanl 110700 241630 2.2 10000 yr & Se San 110000 yr)
Lower Se San 3 154000 283120 1.8 10000 yr  Lower Se San 3(10000 yr)
Lower Se San 2A 18,550.0 30,957.0 1.7 10000 yr
Lower Sre Pok 2 30,620.0 28,666.0 0.9 10000 yr W Lower Se San 2A(10000 yr)
LL2 49,200.0 49,443.0 1.0 10000 yr
PL1 8830 29340 3.3 10000 yr m Lower Sre Pok 2(10000 yr)
PL2 595.0 22340 3.8 10000 yr
m LL2(10000 yr)
Tatay-F/S Tatay (upstream, nor 5290 4,390.0 8.3 10000 yr
(CHMC)  Tatay (upstream, sou 5440 4520.0 8.3 10000 yr W PLL{10000 y)
Tatay (upstream, tote  1,073.0  8,910.0 8.3 10000 yr m PL2(10000 yr)
Tatay (downstream) 1,0880 9,030.0 8.3 10000 yr
Tatay (plant site) 1,1430 9,500.0 8.3 10000 yr m Tatay_upstream,total(10000 yr)
6.3.30 Creager
1/10,000 C=100 C=140

JICA
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C=100, 120, 140

6.3.18 (Creager’s C =100, 120, 140)
(m*/s)
No.
C=100 C=120 C=140
1 _7&8 Lower Sre Pok |1 + Lower Se San Il 31,500 37,800 44,140
2 12 new Prek Liang | 6,540 7,850 9,150
3 14 new Prek Liang Il 5,410 6,490 7,580
4 16 Middle St. Russey Chrum 4,830 5,790 6,760
5 20 Stung Metoek Il 4,570 5,490 6,400
6 21 Stung Metoek 111 5,790 6,940 8,100
7 22 Stung Kep 11 7,320 8,780 10,200
8 23 Upper St. Russey Chrum 2,710 3,250 3,800
9 29 Bokor Plateau 791 949 1,110
6.3.14
MOWRAM 1
Total Suspended Solid, TSS 6.3.19 2005 1 2006 12
TSS
6.3.19 Total Suspended Solid; TSS
TSS
o ID CA km? Qmm®s mg/I* m/km?/yr**
 HO014501 | Stung Treng Mekong 635,000 13,200 64.7 33
~_Ho020107 Backprea Battambang 514 9.0 126.3 54
~H440103 Andoung Meas Se San 11,779 523 32.2 35
H450101 | Lumphat Sre Pok 25,600 664 34.6 22
H430102 Siempang Se Kong 23,500 911 49.6 47
*) observed data
**) derived from C.A. and Qm
Se San, Sre Pok TSS Battambang  Se Kong
JICA 6-37 21
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6.3.20
*
No. (m®/km?/yr)
1 Nam Theun 1 142
2 Se Kong 4 135
3 Se Kong 5 143
4 Xe Kaman 3 277
5 Nam Kong 1 170
6 Houay Lamphan Gnai 236
7 Lower Sre Pok 2 36
8 Lower Se San 2 36
9 Se San 3 260
10 | SeSan4 378
11 Upper Kontum 244
12 LSRC Upper 460
13 LSRC Lower 549
*) #1 - 11: data from Se Kong - Se San and Nam Thuen River Basins Hydropower
Study (ADB/Halcrow, Jul. 1999), #12 & 13: data from Lower Stung Russey Chrum
Hydropower Project (TEPSCO, Aug. 2006)
200 m*/km?/year 100
6.3.21
No.
km? mcm/100yr
1 7&8 Lower Sre Pok 11 + Lower Se San Il 49,200 984
2 12 new Prek Liang | 839 16.8
3 14 new Prek Liang Il 575 11.5
4 16 Middle St. Russey Chrum 461 9.2
5 20 Stung Metoek 11 416 8.3
6 21 Stung Metoek Il 656 13.1
7 22 Stung Kep 11 1,060 21.2
8 23 Upper St. Russey Chrum 163 3.3
9 29 Bokor Plateau 245 0.5
JICA 6-38 21



6.4
6.4.1
ESCAP
6.4.1
6.4.1
12-14
78
7,8:LSS2, LSP2
20,2116 23 12-14: Prek Liang
' 16, 23: Middle & Upper
22 Stung Russey Chrum
20,21: St. Metoek 11 & 111
22: StKep Il
29 29: Bokor Plateau
ESCAP ATLAS OF MINERAL RESOURCES OF THE ESCAP REGION VOLUME 10 CAMBODIA -
EXPLANATORY BROCHURE, UNITED NATIONS, 1993
6.4.1
6.4.1
Kontum
PC —
DC
CT
C-P
A, R
M
B
Q
B G|
ESCAP ATLAS OF MINERAL RESOURCES OF THE ESCAP REGION
VOLUME 10 CAMBODIA - EXPLANATORY BROCHURE, UNITED NATIONS,
1993
6.4.1
— Tonle Sap

JICA 6-39 21 1



4
Q) Old and hard rocks
The oldest subgroup
Old subgroup
Middle subgroup
2 Young and moderately hard rocks

iv) Young subgroup

JICA 6-40
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6.4.2

site

10

6.4.2

JICA-MIME

Prek Liang site

#14 Prek Liang Il site No.3 Upper Russey Chrum site

No.
1% 27/10/2007-30/10/2007
2" 02/11/2007-03/11/2007
3" 09/11/2007-13/11/2007
4™ 15/11/2007-17/11/2007
5" 02/02/2008-08/02/2008
6™ 12/02/2008-16/02/2008
7" 21/02/2008-25/02/2008
8™ 28/02/2008-29/02/2008

6.4.3-6.4.9

Ratanak Kiri, Stung Treng and Kratie
Bokor Plateau

Stung Kep Il, Stung Metoek 111
Stung Metoek I1

Prek Liang

Stung Kep 11

Middle Stung Russey Chrum

Bokor Plateau

Russey Chrum

JICA
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6.4.2 10
2
7&8 | Lower Sre Pok Il + | Unknown geologic era: Devono-Carboniferous: silicified shale, green
Lower Se San Il No classified rock phtanite, blue-grey calcareous sandstone, covered by
LL2 relatively thick old alluvium
12 Prek Liang | Unknown geologic era: Undifferenciated crystalline rock
PL1 Crystallized indeterminable
rocks
13 Prek Liang 1A Unknown geologic era: Undifferenciated crystalline rock
PL1A Crystallized indeterminable
rocks
14 Prek Liang Il Quaternary: Cambrian-Silurian and Precambrian indeterminated
PL2 Volcanic deposits rock type
16 Middle St. Russey | Unknown geologic era: Middle Jurassic to Lower Cretaceous: Upper
Chrum No classified rock Sandstone, covered by relatively thick recent
MSRC alluvium or indifferenciates
20 Stung Metoek 11 Middle Jurassic — Early Middle Jurassic to Lower Cretaceous: Upper
MTK2 Cretaceous: Sandstone Sandstone
21 Stung Metoek 111 Middle Jurassic — Early Middle Jurassic to Lower Cretaceous: Upper
MTK3 Cretaceous: Sandstone Sandstone
22 Stung Kep 11 Middle Jurassic — Early Middle Jurassic to Lower Cretaceous: Upper
KP2 Cretaceous: Sandstone Sandstone
23 Upper St. Russey | Middle Jurassic — Early Middle Jurassic to Lower Cretaceous: Upper
Chrum Cretaceous: Sandstone Sandstone, covered by relatively thick recent
USRC alluvium or indifferenciates
29 Bokor Plateau Middle Jurassic — Early Middle Jurassic to Lower Cretaceous: Upper
BP Cretaceous: Sandstone Sandstone

1: Geological map by Department of Geology, General Department of Mining Resources
2: Geological of Cambodia in the ESCAP report

JICA
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6.43 #7&8LL2

Site No.

#1&8 LL2

1.

phtanite

Tonle San
LL2
2km
2km
50 MPa
JICA 6-43 21
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6.44 #12 & 13 Prek Liang1 & 1A

#12,13 Prek Liang 1 & 1A

UNESCO01982

500-600m

\Y

35-40

25m

iang

Prek L

NNE-SSW

150m

iang |
|

am site

"

YPrek K

Headrace

~ . Tunnel

S
~

5m

"3 km

40

"1 km T2 km

T0km

500m

NNE-SSW

20m

150m

Site No.

21

6-44
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70-80m
80 100MPa 25-30MPad45
2.
FSL  340m
4km
100,000
3.
4.
NNE-SSW
NNE-SSW
NNE-SSW

JICA 6-45
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6.4.5 #16 Middle St. Russey Chrum

Site No.

#16 Middle Russey Chrum

St. Russey Chrum

15km Atay
40m 30 15-20
30-50 MPa, 10-20
MPa
Lower Russey Chrum 2006 TEPSCO
EL 100m
3m
1 3m
10-15m
2 3m
10
NS EW
700m
40m
30-50 MPa
C=1.5 MPa, ®©=40-45
JICA 6-46 21
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Low Russey Chrum

TEPSCO 2006

2.
Lower Russey Chrum Site  Kep Il
3.
50cm
4,
5-10m
JICA 6-47 21
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6.4.6 #20 Stung Metoek 11
Site No. #20 Stung Metoek 11
1. Stung Metoek Il dam
15cm 200 cm Stung Metoek 111
5m
2.
\
200 \
1
|
1
1/10 !
1
Iﬂ
/
/ g
/ Vs
1 !
| 1
I 1
I
¢ .
I
1
2km I
[ ]
1/200 1/50 1/100

21

JICA
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6.4.7 #21 Stung Metoek 111

Site No. #21 Stung Metoek 111
1. Stung Metoek 111 Dam site
2. Dam site

80m '/? |

50m

100m
30m 40m
5m
200m
EL.140 m

200m

30-50 MPa 10-20 MPa
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6.4.8 #22St. Kep Il

Site No. #20 Stung Kep 11
1. Tatay
2.1 Tatay dam site
1
Tatay
40m 20-40
3-5m
30-50 MPa, 10-20 MPa
50cm
5m
CHMC EL 110m
Im
2-3m
NS EW
30-50 MPa
C=15 MPa, ®=40-45
CHMC
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20-25m
2.2 Stung Kep dam site
2
.40m
T T T TTmA-
40m 20-40
200m
30-50 MPa, 10-20 MPa
50cm
1m
2-3m
10-15m
NS EW
Stung Tatay site
2.
Lower Russey Chrum  Stung Kep
3.
50cm
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Kep

5-10m
2km
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6.4.9 #29 Bokor Plateau

Site No.

#29 Bokor Plateau

1.

Bokor River
2
300m
700m
_—Downstream site A[
P4

30-50 MPa, 10-20 Waterfall Bokor Upstream site
MPa P

10m 1km

Im

JICA
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40m

1 km

2 km?

30m

930m 950m
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6.4.3

1)
6.4.2

6.4.2

Hazard map -Eastern  Asia, The Global Seismic Hazard Assessment Program (GSHAP), a demonstration project of the
UN/International Decade of Natural Disaster Reduction,1998
Note Thick lines are active faults. Solid dots are earthquakes with Ms >/= 6.0
6.4.3 The Global Seismic Hazard Assessment Program (GSHAP)

Hazard map —Eastern Asia 0.2 m/s® - 0.4 m/s? (0.02g-0.04g)

JICA 6-56 21 1



6.4.3

Hazard map -Eastern  Asia, The Global Seismic Hazard Assessment Program (GSHAP), a demonstration project of the
UN/International Decade of Natural Disaster Reduction,1998.
Note: The GSHAP Global Seismic Hazard Map has been compiled by joining the regional maps produced for different GSHAP
regions and test areas; it depicts the global seismic hazard as peak ground acceleration (pga) with a 10% chance of exceedance in
50 years, corresponding to a return period of 475 years.

)
6.4.4 Prek Liang site
St. Metoek site USGS 1973
200km M=4 500km Prek Liang
485km M=5.3 Stung Metoek 280km M=5
100

Prek Liang site: 2.9 gal =0.003g

St. Metoek site: 5.0 gal =0.005g
200

Prek Liang site: 5.7 gal =0.006g

St. Metoek site: 9.9 gal =0.010g
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Return period

accelation (gal)

return period

acceleration (gal)

Prek Liang site

Stung Metoek site

6.4.4

@)

Ham Thuan — Da Mi Project
Dai Ninh Project and Dong Nai Project

0.05

VS

0.035¢ 0.07g
0.1g

0.1g

JICA

6-58

21



6.5

6.5.1
10
10
2 10 6
10
Grid Substation GS
EDC
-A
6.5.6
6.5.2
1)
Capacity Inflow Ratio CIR
CIR 20
CIR 30
Reservoir Surface Area (kmz)
12.0 10.0 8.0 6.0 4.0 2.0 0.0
330 4 : : : : —
] 10.56 | 306
320 4
] L
310 ==
£ 1 137 6.3
= 300
S ] 40 3.35
g 0. P I
w280 4 —e— Storage Volume
270; 1 —=— Surface Area 1959
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360
Reservoir Storage Volume (MCM)
H-A-V Curve
6.5.1
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)
100 DWL
D MOL
v FSL
< _MOL
el \
h>20xD N
D _
DWL 1m (
6.5.2 MOL
@)
Appendix-A
6.5.3
1)
6.3 -
#7&8 LL2 Ban Kamphun 7
#12 PL1, #14 PL2 Se San Kontum 23
#16 MSRC, #20 MTK2, Huai Sato 26
#21 MTKS3, #22 KP2, #23 6
USRC, #29 BP 20
)
1,000 mm
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6 10
0.7 700 mm
2 3
100 km 0.2 m*/
40 6
Inflow and Discharge Utilizable for Power Generation
FSL 325 masl, Pi 100 MW, Qtgt = 16.9 m3/s Qtgt = 16.90 m3ls
v 0
140 |
{ 500
2 120 F
E 4 1,000
@ 100 . —
g —— Inflow 4 1,500 2
5 f| = Qpower £
a2 80 <
a ‘ — Spill out [ 1 2,000 3
$ 60 i i z
& ] ' 1 2,500 3
E
= LN I LN I \
: l
20 ] J
vl s \T b v RS YA 350
0 : : : : 4,000
0 12 24 36 48 60 72 8 96 108 120 132 144 156 168 180 192 204 216 228 240 252 264 276
Month
Inflow Qpower
Simulated Reservoir Water Levels
Prek Liang 1 Hydropower Project FSL 325 masl, Pi 100 MW, Qtgt = 16.9 m3/s Qtgt = 16.90 m3/s
340

w
@
o

w
N
o

AVAWAVAVAWAYAWLYEAA WV

\ F\!_\/'\VI_\VI'\ VNN

S
VIR Amaial AVAAMEVAR AT
5310
=
5300 U
290 - b - - - -
°© % 3 8 ¥ 8 ¥ 3 8 8 8§ ¥ I 8 8 8 § I g 8 g ¥ ¥ g
Month
6.5.4
325m 290 m
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Prek Liang 1 Hydropower Project

Duration Curve of Power Output

FSL 325 masl, Pi 100 MW, Qtgt = 16.9 m3/s Qtgt = 16.90 m3/s
120
100 \
80 \
s
=
T 60 |
H
40
\\
20 o
0
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
Duration Time (%)
6.5.5
24
6.5.4
2007 9
6.5.1
6.5.1
No.
1 3.0 $ m
2 10.2 $ m
3 475 $ m
4 8.8 $ m
5 7.1 $ md
6 76.0 $ m
7 142.0 $ m
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10

No.
8 70.0 $ m
9 1,124 $ ton
10 5,000 $ ton
11 3,500 $ ton
3
3,500 6 11,204
#7&8 LL2 FS PECC1 ha
500
6.5.5
6.5.2
#7&8 LL2 | #12PL1 | #14PL2 |#16 MSRC|#20 MTK2| #21 MTK3| #22 KP2 | #23 USRC| #29 BP
(MW) 420 100 56 28 25 26 116 28 26
(GWh) 1,725 348 198 9 86 90 407 98 91
( USD) 623 162 70 85 71 72 314 124 55
(USCent/kwh) 4.76 6.13 4.64 1152 10.77 10.41 9.98 16.41 9.19
EIRR (%) 18.2 18.2 21.7 10.1 10.7 11.2 10.7 6.4 13.4
FIRR (%) 16.5 13.1 16.8 6.4 7.0 7.3 7.8 35 8.6
9
90%
7.3 CDM
ECX 2008 6 CER Certified Emission
Reductions 275 /CO,-ton

® Power Transmission Project in Cambodia, ADB June 2007
" Resettlement Plan for GMS Road Improvement Project in Cambodia, Royal Government of Cambodia/Ministry of Public

Works and Transport, August 2002.

1.1204

2007

JICA
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CDM CER
Financial Revenue

EIRR
7-10%
2
10% 5 7%
6.5.6
(1) #7&8 Lower Sre Pok 2 + Lower SeSan2 LL2
2005 5 2006 5 Electricity of Viet Nam (EVN), Power Engineering Consulting
Company 1 (PECC1) 1
EVN-PECC1
420 MW -

A PECC1
(2) #12Prek Liang1 PL1

1 #12 Prek Liang 1 #13 Prek Liang 1A

#12 Prek Liang 1
1 1
2 km
2 km
10 1 30 m
8
200 m 100 MW
MIME
(3) #14 Prek Liang 2 PL2
#14 PL2
10 1
20 m
#12 PL1 #14 PL2

& Prek Liang 1 1
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(4) #16 Middle Stung Russey Chrum MSRC

#16 MSRC 340 m 360 m 18 km
45 m

FSL 380 masl

2008 5 Lower Stung Russey Chrum LSRC FSL #16
MSRC TWL 2
1 TWL LSRC  Lower Scheme
120 masl TWL LSRC Upper Scheme 260 masl
TWL 260 TWL 120 #16 MSRC 120 m
TWL 120 4 MW/km? CDM
2008 8 3 LSRC 2008 5
Upper Scheme #16 MSRC
260 masl

(5) #20 Stung Metoek 2 MTK2

CIR
30% ° 1 1
10 1 20m
2 1 1 144 m
141 m
3m
900 m
141 masl 10 1 120 masl
#20 MTK?2 #21 MTKS FSL
10 1 10 120 masl
#20 MTK2 TWL #21 MTK3
(6) #21 Stung Metoek 3 MTK3
#20 MTK?2 10 1 120 masl
6.4 3
o Koh Kong FS CIR 30%
CIR
40% CIR
1 MTK3
1 1 MTK3
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8l m 44 m
10 1 EL. 60 m
500 m 5m
60 masl 500 m 55 masl
#20 MTK2  #21 MTK3
#20 MTK2 #23 MTK3
(7) #22 New Tatay Stung Kep2 KP2
1 Kep Tatay 1
Kep Tatay 2 2
2 2
1 2007 12 #18 Tatay MOU FS
CHMC #22 Stung Kep 2 KP2
1.5 km Tatay
Tatay 2008 5
MP
(8) #23 Upper Stung Russey Chrum USRC
CIR 30
10 1 680 masl 760
masl 75 m #16 MSRC
CDM
EIRR 10%
(9) #29 Bokor Plateau BP
900-1,000 masl 22 m
35m 40 masl 900 m
24.5 km?
IDICO IDICO
Kamchay 75 masl 7 km
IDICO #29 BP
Kamchay 24.5 km? Kamchay 710 km?
3.5% #29 BP Kamchay 14md
Kamchay 13 GWh Kamchay
460 GWh  2.8% Kamchay
#29 BP Kamchay
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6 10
6.5.3
6.5.3
No. 7&8 12 15 16 20 21b 22 23 29b
Lower Sre Pok Middle St. Upper St.
Project Name 11 + Lower Se| Prek Liang I | Prek Liang Il |Russey Chrum Stung I,\I/IEIOEk Stungllleletoek Stung Kep I Russper))/ Chrum| Bokor Plateao
San Il * * *
Abbreviation LL2 PL1 PL2 MSRC MTK2 MTK3 KP2 USRC BP
1. Basin and Discharge Symbol Unit
Location Stung Treng | Ratanak Kiri [ Ratanak Kiri | Koh Kong Pursat Koh Kong Koh Kong Pursat Kampot
Name of River Se San Prekliang Prekliang | Stung Russey | Stung Metoek | Stung Metoek | Stung Kep [ Stung Russey
Catchment Area A km® 49,200 839 575 461 416 656 1060 163 24.5
Anuual Run-off Qa mcm 46,800 899 615 517 536 851 1,220 170 57
Average Discharge Qm m°/sec 1480 28.5 19.5 16.4 17.0 27.0 38.7 5.4 1.8
Specific Discharge ga m>/s/100km? 3.01 3.40 3.39 3.56 4,09 4.12 3.65 3.31 7.35
2. Reservoir
Surface Area Ar km? 394 9.5 9.3 13.1 14.1 114 10.5 2 3.2
Gross Capacity Sg mcm 2,772 264 157 234 227 186 268 57 22.0
Sediment Volume Ssd mcm 984 16.78 115 9.22 8.32 13.12 21.2 3.26 0.49
Effective Capacity Se mcm 331 219 110 180 188 116 239 50 18
Ratio (Se/Qa) CIR % 0.71% 24.36% 17.89% 34.82% 35.07% 13.63% 19.59% 29.41% 31.58%
3. Power Plan
Power System Dam type Dam Dam Dam Dam Dam Dam Dam Dam
waterway waterway Waterway Waterway Waterway Waterway Waterway Waterway
Maximum Plant discharge Qmax m/sec 1948 67.2 42.1 32.8 34.9 56.1 73.9 10.3 35
Firm discharge of m/sec 92.0 16.9 9.6 9.2 9.7 15.6 15.6 2.87 1.0
% to Qm 6% 59% 49% 56% 57% 58% 40% 53% 56%
Average Discharge for Power m*/sec 898 25.3 17.1 12.4 13.1 211 27.8 4 1.38
Generation N % to Qm 60.7% 88.8% 87.7% 75.6% 77.1% 78.1% 71.8% 74.1% 76.7%
Full supply level FSL EL.m 75.0 325.0 490.0 380.0 245.0 120.0 215.0 760.0 947.0
Minimum operating level MOL EL.m 74.0 291.0 475.0 360.0 225.0 105.0 174.0 720.0 940.0
Dead water level DWL EL.m 65.2 281.0 465.0 344.0 215.0 97.0 165.0 710.0 935.0
Tail water level TWL EL.m 47.9 125.0 325.0 260.0 144.0 55.0 0.0 380.0 40.0
Intake Diameter 1D m 10.4 5.4 4.6 4.2 4.2 5.0 5.6 2.6 2.6
Effective Head He m 25.9 178.8 153.9 102.4 86.1 55.7 188.6 325.7 899.8
Installed Capacity Pi MW 420 100 54 28 25 26 116 28 26
Dependable Peak Power Pd MW 220 100 48 28 25 26 92 28 26
Annual Energy Production Ea GWhlyr 1,725 348 198 96 86 90 407 98 91
Firm Energy Production Ef GWhlyr 480 217 107 64 58 58 205 66 65
4. Structures
1) Dam [Type Earthfill Concrete Concrete Concrete Concrete Concrete Rockfill x 2 Rockfill Earthfill
Crest Length x Height m 7,750 x 32 325.7 x 55 189 x 47 320 x 45 172 x 46 361 x 44 ggg:ggs 516 x 75 1,162 x22
Dam Volume \ mcm 4.43 0.158 0.067 0.175 0.076 0.189 6.7 2.23 0.49
Design Flood IDF mlsec 49,400 2,930 2,230 2,900 2,740 3,470 5,270 1,960 569
2) Waterway
Type - Tunnel Tunnel Tunnel Tunnel Tunnel Tunnel Tunnel Tunnel
5.4 x 5,000 5.6 x 10,800
Dimension x Length Dx L (m) 5.:?;;:8)00 4.6 x 4,600 4.2 x 9,300 4.2 x 4,000 5.0 x 2,300 S,EF:(RJ()JE)O 2.6 x 8,000 2.6 x 3,200
(TRT) (TRT)
Penstock pipe dxL(m) 9.0 x 40 3.8x 1475 3.0x 134 2.6 x 215 2.7 x 406 3.4 x 203 4.0 x 147 1.5x1,730 1.3 x 4,000
3) Powerhouse
|Generator Type Kaplan Francis Francis Francis Francis Francis Francis Pelton Pelton
|Capacityx Units MW x nos 84.0 x5 50.0 x 2 27.0x2 14.0x 2 125x2 13.0x2 58.0 x 2 14.0x2 13.0x2
4) Transmission Line
- kV xcetx [ 230x2x40 | 115x2x83 | 115x2x 13 115x10 115x 60 115x5 230x2x5 115x 37 115x 22
Voltage (kV) x Circuit x Length (km) km (St.Treng) (Banlung) (Banlung) (Atay SW) (Koh Kong) (Koh Kong) (R48JCT) (Atay SW) (Kampot)
5) Access Road L km 10 72 92 25 23 46.5 9 31 9
5. Construction Cost (incl. Resettlement cost) C mil.$ 623.1 162.4 70.2 85.2 710 718 314.2 1242 55.2
6. Economic
Cost for KW (excl. Resettlement cost) ucC $/kW 1,348 1,605 1,284 2,992 2,463 2,721 2,659 4,366 2,432
Cost for kWh UGC ¢/kWh 4.76 6.13 4.64 11.52 10.77 10.41 9.98 16.41 9.19
7. Resettlement
Number of Households hh 1,224 0 0 0 168 0 0 0 0
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6 10
115 kV 95 mm? 50 MW/cct
230 kV 400 mm? 250MW/cct
115 kV 60 MW 230 kV
160 MW
6.6.1
Project LL2 PL1 PL2 BP MSRC MTK2 MTK3
Max Output (MW) 420 100 54 26 28 25 26
Nearest Substation
- Name St. Treng | Ratanak Kiri PL1 Kampot Ou Saom | Koh Kong MTK?2
- Voltage 230/115 115 115 230 230 230 230
Transmission Line
- Length (km) 32 83 13 32 10 45 15
- Voltage (kV) 230 115 115 230 230 230 230
- Circuit 2 2 1 1 1 1 1
- Conductor 2x330 2x200 1x200 1x400 1x400 1x400 1x400
JICA 6-69 21 1




7
7.1
7.11
8 1
EIRR
EIRR 2007
IPP
30 2
7.1.2
0.9
1)
6
55.2 #29 Bokor Plateau 623.1 #7&8 Lower Sre Pok Il +
Lower Se San Il 1) 2) 3)
4) 5) 6)
kwW 1,348 kW  #7&8 Lower Sre Pok Il + Lower Se San
i 4,366 /KW #23 Upper Stung Russey Chrum
0.9
47,7 #29 Bokor Plateau 546.1 #7&8
Lower Sre Pok Il + Lower Se San Il
! 5 10 10 #12 Prek Liang 1, #13 Prek Liang
1A 2 #12 Prek Liang 1
#22 Stung Kep Il (New Tatay) 2008 5
8
2 : Kirirom 111 CETIC MIME

JICA 7-1 21 1



7 10
1 5% 2 10% 3 :30% 4
35% 5 1 20%
71.1
(MW) 1,000 kW 1,000

7&8 | Lower Sre Pok Il + Lower Se San 11 420 623,068 1,348 546,078

12 | Prek Liang | 100 162,445 1,605 140,908

14 | Prek Liang Il 54 70,158 1,284 60,874

16 | Middle St. Russey Chrum 28 85,231 2,992 73,556

20 | Stung Metoek II 25 70,985 2,463 62,101

21 | Stung Metoek 111 26 71,757 2,721 62,202

23 | Upper Stung Russey Chrum 28 124,161 4,366 107,036

29 | Bokor Plateau 26 55,169 2,432 47,738
)

0.5%
1.5%
1 31 418
@)
0.0151 /KWh
2006
7.1.3
o«
1) (Firm Peak Capacity)
2)
2
Power/Capacity Benefit Energy Benefit
5

JICA 7-2 21



5
4
LNG
2001
JICA FIS®
Sihanoukville 6
A 1
A GS
2005
MIME 2007-2020*
2020 (450 MW)
200 MW
100 MW>=<2
MIME EDC
BOO (Build Own Operate)
2010
350
MIME 2007 - 2020 2010 200 MW
2013 400 MW BOO IPP Sihanoukville
s F/S 2001 10 ,JICA/NEWJEC
4 : Report on Power Sector of the Kingdom of Cambodia for the year 2006, June 2007, EAC
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95% 2006
(Low Speed) (Medium Speed) (High Speed) 3
5 MW
EDC 2003
EDC
kWh 12 16
MIME 2012 200 MW
20 MW 80OMW

320 MW 2012 EDC 652
MW® 49%
)

MIME EDC
5 Base Case 2006 12 , Korea Electric Power Corporation/
World Bank
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7 10
7.1.2
$/KW 8707 1,700™ 1,370™ 2,020™
3 3 2 2
30%, 50%, 20% 30%, 50%, 20% 40%, 60% 40%, 60%
kcal/kwh 1,592 2,324 1,088 1,761
$ 9.30 /MMBtu™® 62.05 /ton™® 59.35 /barrel ™ 59.35 /barrel ™
kcal - 5,800 /ton™® 1,584,425 [barrel™ | 1,584,425 [barrel™
251 20t 257 25"
3.0%"* 5.0% 5.5%"* 5.5%*
*1: 3-39 World Bank/KOICA, 2006 12
*2: JICA/NEWJEC, 2001 10
*3: F/S, MIME
*4:2005 EDC
*5: EIA Annual Energy Outlook 2007 (2006-2007 :37.05 /) (
3-41 , World Bank/KOICA, 2006 12 1 25.0 /)
*6: EIA Annual Energy Outlook 2007 (2006-2007 1 7.40 IMMBUT) ( 0.5
/MMBUT :1.0 /MMBTU :0.4 /MMBTU)
7.1.1 PF °©
PF PF
PF 52.9%
PF 52.9%
7.1.1
PF
52.9% PF 52.9%
8 PF 39.1% 46.9% 52.9%
6 PF
0 100%
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@)
kW kWh
Forced Outage
Planned Outage
(Firm Peak Capacity)
kw kw
kWh kWh
kw kWh
kw 1.220 kWh
1.026
KW _ (1 - AXR of HPP) x (1 - AvF of HPP) x (1- T/L loss of HPP)
(1- AXR of ATPP) x (1 - AVF of ATPP) x (1- T/L loss of ATPP)
KWh _ (1 - AXR of HPP) x (1 - T/L loss of HPP)
(1 - AXR of ATPP) x (1 - T/L loss of ATPP)
* AXR= T/L loss= HPP= ATPP:
AvF= : 8,760
713 kW kWh
CCPP
- 2.80% - 0.30%
- 8.00% - 0.50%
- | 11.00% - | 3.15%
- 2.00% - 2.00%
25 MW (#20 Stung Metoek 11) ~ 220 MW (#7&8 Lower Sre
Pok Il + Lower Se San II) kw
31 MW (#20 Stung Metoek 11) ~ 268 MW (#7&8 Lower Sre Pok Il + Lower Se San I1)
kw 12% kw
133.7 3.34 ~
29.42 ><kW 7.1.2 7.14
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7 10
7.14
*b 0.122 *° TkW/ 2.49
/kWh
MW 31~268 | kW KW/ 133.7
Capital Recovery factor ™ 0.1241 / 3.34 ~29.42
*a: = i (1+H)"/ {(1+)™-1}  n= i= 12%
*v: 4,10 ,2006 10 ,EGAT
78 ~ 1,725 GWh
80 ~
1,770 GWh ><kWh kWh
kWh 6.07
4.8 ~ 104.8 >
kWh 7.1.2 7.1.5
7.1.5
kwWh ( / kWh) 5.87 2 /KWh) 0.122
kWh ( /KWh) 6.07 (GWh) 80 ~ 1,770
( /) 4.8~104.8
*a= 4 10 ,2006 10 ,EGAT
7.1.2
7.14
7.1.3 EIRR kW
EIRR kW
kW EIRR
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7.1.3 EIRR, kW ,
EIRR (Opportunity Cost of Capital)
12%
10%
7 4 EIRR
12.0% 3 10% 12% #23 Upper Stung
Russey Chrum EIRR 8.0%
7.1.6
No EIRR
’ (MW) (MW) (GWh) ($1,000/ ) ($1,000/ ) (%)
Lower Sre Pok Il
7&8 | | ower Se San Il 420 220 1,725 29,418 104,788 18.2%
12 | Prek Liang | 100 100 348 13,372 21,140 18.2%
14 | Prek Liang Il 54 48 198 6,418 12,028 21.7%
16 Middle St. Russey 28 28 96 3,744 5,832 10.1%
Chrum
20 : Stung Metoek I1 25 25 86 3,343 5,224 10.7%
21 | Stung Metoek 111 26 26 90 3,477 5,467 11.2%
Upper Stung
23 Russey Chrum 28 27 98 3,610 5,935 8.0%
29 : Bokor Plateau 22 26 78.2 3,477 4,750 13.4%
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7.2
721
8
FIRR
2007
30
IPP
FIRR
EDC
7.2.2
1)
8 55.2 #29 Bokor Plateau 623.1
#7&8 Lower Sre Pok Il + Lower Se San Il 7.1.1
5 1 5% 2 :10% 3 1 30% 4
35% 5 : 20%
2
0.5%
1.5%
1 33 452
3)
0.0151 /kWh 2006
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10

7.2.3

o)

MIME

IPP EDC
EDC EDC
EDC 1)
2) 0.3%
1.0%
EAC EDC IPP EDC
5.81 8.10 /KWh Kirirom |
7.2.1 IPPs EDC
CEPTC (China Electric Power
Kirirom | Technology ~ Import  and  Export 12 MW 2002 7.00 /kWh
Corporation)
CEPTC (China Electric Power 2010
Kirirom 11 Technology Import and Export 18 MW 8.10 /KWh
Corporation)
2010
Kamchay SINOHYDRO 193 MW 8.08 /KWh
. . 2012
Stung Atay CYC (China Yunnan Corporation) 120 MW 5.81 /kWh
MIME, EAC, EDC
721 EDC
EDC

JICA
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8.0 /KWh 8.0 /KWh
6.90 /kWh 2007 12 Stung Atay 5.81
/KWh Kirirom | 7.00 /KWh Kirirom 111 8.10 /KWh
Kamchay 8.08 /KWh 9.41 ~ 10.13 /kwh 2007 12 '
16.96 ~ 34.90 /kWh 2007 12
8
7.2.4
71.2.2 FIRR kW
FIRR kW
kw FIRR
FIRR 10%
FIRR  10%
8 3 FIRR  10% 4 FIRR 7% 10%
2 #16 Middle Stung Russey Chrum #23 Upper Stung Russey Chrum
FIRR %
8 /KWh
#23 Upper Stung Russey Chrum
FIRR #14 Prek Liang Il 16.8% #7&8 Lower Sre Pok Il + Lower Se

San 11 (16.5%) #12 Prek Liang | (13.1%)

T 2.99~330 /kWh : Report on Power Sector of the Kingdom of Cambodia for the year 2006, EAC, 2007 6
;71 =0.0284 2006 12 15

8 Report on Power Sector of the Kingdom of Cambodia for the year 2006, EAC, June 2007
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7 10
7.2.2 FIRR, kW ,
7.2.2
No FIRR
’ (GWh) (%) ($ 1,000) ($/kW) ( /kKWh)* (%)
Lower Sre Pok Il +
788 Lower Se San Il 1,725 46.9% 623,068 1,348.1 476 16.50%
12 | Prek Liang | 348 39.7% 162,445 1,605.3 6.13 13.10%
14  Prek Liang Il 198 41.9% 70,158 1,283.6 4.64 16.83%
16 | Middle St. Russey 9% 39.1% 85,231 2,991.8 1152 6.42%
Chrum
20 | Stung Metoek Il 86 39.3% 70,985 2,463.1 10.77 7.01%
21 | Stung Metoek 1111 90 39.5% 71,757 2,721.3 10.41 7.34%
Upper St. Russey
23 Chrum 98 40.0% 5,953 4,365.6 16.41 3.5%
29 | Bokor Plateau 78.2 40.0% 55,169 2,432.3 9.19 8.56%
10%
JICA 7-12 21




8.1
8.1.1
1)
29
5
10
10
10
)
10
10 6
W #12-14 Prek Liang I, IA I
Prek Liang IA
3 100 )
B #16 Middle St. Russey Chrum #23 Upper St. Russey Chrum
Se San Srae Kor
Commune(100 ), Sre Pok Kbal Romeas Commune(100 ) Hot Pak
Commune #7&8 LL2 Ta Lat Commune  Phluk Commune
(100 )
W #20 St. Metoek Il #21 St. Metoek I (2 100
)
100
#7&8 Lower Sre Pok I1+Lower Se San Il
9 300 300

800

JICA 8-1 21 1




®)
8.1.1 8.1.1

50 km

O

Q 100 samples

100 samples
300 samples
100 samples

O

O
O

100 samples
O 100 samples

JICA 8-2 21



8.1.1
No [Project Name Province |District Commune \Village Families  |Population [Sample
12  |Prek Liang | Ratanak  [Ta Veaeng Taveaeng Leu [Bangket 56 264 100
13 |Prek Liang IA Kiri [Ta Bouk 88 424
14 Prek Liang Il [Ta \eaeng 123 904
7&8 |Lower Sre Pok Il+Lower|Ratanak  Meun Sai Hot Pak Hot Pak 149 867 50
Se san Kiri IVeun Hay 59 335
Stung Se San Kbal Romeas |Kbal Romeas 97 432 100
Treng Krabei Chrum 146 696
Srae Sranok 91 426
Srae Kor Phum Muoy 156 658 100
Phum Pir 134 602
Ta Lat Rumpoat 39 188 50
Ta Lat 59 311
Phluk Ban Bung 52 173
Phluk 173 749
29  |Bokor Plateau Kampot  [Kampot Kaoh Touch  |Kandal 139 721 100
Preack Ampil 232 1541
Preaek Chek 100 493
22 |Stung Kep Il Koh Kong [Kaoh Kong Ta Tai Kraom |Anlong Vak 134 590 100
New Tatay Kaoh Andaet 73 346
16  |Middle St. Russey Koh Kong [Mondol Seima  [Bak Khlang  [Kach Pao 88 389 100
23 |Chrum Smach Mean Dang Tong Phum Ti Buon 1450 6949
Upper St. Russey Chrum Chay Phum Ti Pir 452 2134
20 |St. Metoek I1 Pursat \Veal Veaeng Thma Da IAekakpheap 50 239 100
21  [St. Metoek I11 Kandal 77 322
Sangkom Thmei 41 174
800
8.1.2
1)
8.1.2
JICA 8-3 21




8.1.2
Prek Liang 95 5 100 44.3 46.0 44 .4
LL2 others 79 21 100 455 48.1 46.0
Kbal Romeas 83 17 100 44.2 51.8 45.5
Srae Kor 88 12 100 43.9 44.2 43.9
Bokor Plateau 84 16 100 44.2 52.8 45.6
Stung Kep Il (New Tatay) 76 24 100 46.3 48.5 46.8
Russey Chrum 82 18 100 42.9 46.1 43.5
Metoek 89 11 100 42.1 42.1 42.1
Overall 676 124 800 44.1 48.0 44.7
2004 5.1
8.1.2
Num Family
Prek Liang LL2 others
30
24F n =100 - n =100
18} Xbar=6.8 |- Xbar=6[
AT Al m
oF M B
0 | I - I I T |
Kbal Romeas Srae Kor
30
24 - n =100
18 | Xbar=6[.
12} S =3 | E
6 =
0 I T Y |
20 Bokor Plateao Stung Kep 11
24 - n =100
18 L Xbar=4ggr
6 =
0 [N I Y N N | I T N S Y |
Russey Chrum Metoek
30
24F n =100
18} Xbarz4f
6 -
0 | | L= | | L= | |
0.02.04.06.08.010.012.014.016.018.020.022.0 0.0 2.0 4.0 6.0 8.010.012.014.016.018.20.02.0
8.1.2
8.1.3
JICA 8-4 21 1




Ratanak Kiri
0% 20% 40% 60% 80% 100%
Prek Liang
LL2 other
Kbal Romeas BDrop out
@ Primary
Stae Kor OMiddle G8
Bokor Plateao QHigh G10
i B Collage G12
Stung Kep Il (New B Univ more
Tatay)
Russey Chrum
Metoek
8.1.3
95%
8.1.3
Russey Chrum
30 18
4.6.3 Ratanak Kiri 79.5%
Ratanak Kiri Prek Liang 8.1.3
8.1.3
Prek Liang 31 4 65 100
LL2 others 91 7 2 100
Kbal Romeas 91 9 100
Srae Kor 98 1 1 100
Bokor Plateau 99 1 100
Stung Kep Il (New Tatay) 100 100
Russey Chrum 70 30 100
Metoek 100 100
680 5 30 82 3 800
JICA 8-5 21 1




)
8.14
H 3800 530 Prek Liang, LL2 Kbal Romeas Srae
Kor 90%

300 249

[ ] Prek Liang LL2

[ |

B Russey Chrum

B Bokor Plateau  Stung Russey Chrum

Metoek
8.1.4
Company Govt Not Others
wol“.“'e' Z;‘ Breeckr ?;“ H‘:“e S| oeqtived | enployed | woking | @effkg, | Tod
Investor teacher Retired €c)
Prek Liang 91 0 0 37 8 6 1 25 2 10 180
LL2 others 94 0 4| 45 10 4 0 3 4 27| 191
Kbal Romeas 99 1 12 55 5 3 0 7 4 9| 195
Srae Kor 98 0 0 1 0 1 0 0 0 0| 100
Bokor Plateau 52 2 0| 36 0 15 1 8 0 30| 144
Stung Kep I
(New Tatay) 43 1 0 18 0 7 1 5 0 31| 106
Russey Chrum 6 2 0 54 0 4 2 10 0 22 100
Metoek 47 3 0 3 0 3 0 13 1 34 104
Total 530 9 16 | 249 23 43 5 71 11 163 | 1120
786 8.1.5
$270.86 $306.43

JICA 8-6 21 1




8.1.5 / /
®) ®)

Prek Liang 593 714 110 136
LL2 others 942 1,210 168 199
Kbal Romeas 1,047 1,191 206 229
Srae Kor 1,736 1,834 326 339
Bokor Plateau 1,291 1,907 252 375
Stung Kep Il (New Tatay) 1,084 1,295 270 322
Russey Chrum 1,744 1,723 433 422
Metoek 1,639 1,760 398 425
Overall average 1,260 1,457 271 306

[ ]

u Srae Kor

B Metoek Thma Da

2007 4
B Russey Chrum Dang Tong Sihanoukville
[ ] 786 247
275
[ ]
20%

JICA 8-7 21




8.1.6
| 4 283 | 284 | 285 | 384 | 385

Prek Liang 58 21 13 5 1 1 1 100
LL2 others 64 23 7 1 3 2 100
Kbal Romeas 59 23 7 11 100
Srae Kor 62 16 5 17 100
Bokor Plateau 70 9 5 1 4 2 1 6 1 1 100
Stung Kep I
(New Tatay) 73 11 5 8 97
Russey Chrum 63 19 6 11 99
Metoek 62 5 1 20 2 90
Total 511 127 48 3 79 3 1 11 1 2 786

1. Not applicable (Income is more than expenditure)

2. Debt

3. Remittance from families

4. Withdraw money from saving accounts

5. Other reasons (specify

8.1.4
|
" TV Russey Chrum Metoek 50%
Metoek TV

|

JICA 8-8 21 1
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8.14

®)

EDC

8.1.7

8.1.8

132

$5.00

$5.00/

67.8%

21

8-9

JICA



Light Cost
8.1.7 (/ / ) 70 Prek Liang LL2 others 10¢
s6f-| K = 3 | f0 {0
42} [foar=2.8 E | Xbaf=5.9 q60
=10.41 E =I6: 3
%) (%) %) igz/ - ll Tﬁ\ gg
Prek Liang 99 0 25| 18| 3.07 0 s ==
70 Kbal Romeas Srae Kor 100
LL2 others 99 0 58| 45| 8.08 sof o [ 1 [ e Ep
2k r=5. E - - 460
Kbal Romeas | 100 0 40 51| 6.20 28T %2 E ;ﬁ{[“-z 440
14} J t 20
Srae Kor 100 0 79| 70| 11.27 el — a1,
Bokor Plateao Stung Kep 11
Bokor Plateau | 100 0 46 41| 5.49 (g s E [ E e
2k 54.1 E | Xbay :7.5 é 60
Stung Kep 111, o| 8| 75| 1111 ] e 1 [prpn 3w
(New Tatay) U E q20
0 Ll L1 13 | T T | 3 0
Russey Chrum 100 0 17 23 329 70 Russey Chrum Metoek 100
Metoek 98 0 45| 75| 7.97 il 1 [ i
28 3 | s /=34.00 ED
Overall 796 0| 82| 50| 790 2 1
* $0 0-04.05.012.0 18.22.26.80.0 0.04.08.012.0 18.32.36.30.9
*$100/ 4
*
8.15 ¢ 1 )
261 $21.93
Electric_cost
35 Prek Liang LL2 others 100
8.1.8 ¢ /) ss— T 1
al Wt iz o
14} : ERNT ’ 40
H E 20
CHEENED e
Prek Liang 4 3| 53| 169 2388 BT ] = 100
21 barf5.1 E Xbarf3.0 60
LL2 others 5 2| 150 | 325 65.71 a i 0.5 z/\vi %
KbalRomeas 1 30 51 10.98 ; Tt Ll |||_A||||||||g0
Bokor Plateao . Stung Kep 11 100
Srae Kor 20 1 30 3.0 7.11 1 [ I E
Bokor Plateau | 24 1| 166 | 21.6| 39.99 : 1 [/ Epe
— ———34 F EEY
StungKep” 49 2 75 139 1976 B el 0000 0
(NeW Tatay) - Russey Chrum ] U_/Mefof_k/ 100
Russey Chrum | 82 1| 34| 60| 478 ool e, 1 [ &
Metoek 70 1| 113] 153] 2307 1 o HILL L T
Overa" 261 1 166 11 8 21 93 8.%.0 15.024.033.042.051.060.0 0.06.0 15.024.033.042.051.050.%
*$0
8.1.6
JICA 8-10 21



B Prek Liang

B Russey Chrum

68% 42% 18%
B Metoek Thma Da
TV ( 61%) (32%) (9%)
[ |
B #7&8 Lower Se San Il + Lower Sre Pok Il Kbal Romeas Srae
Kor
8.1.9
/ 299
/ $5.63 $9.02
117 / $12.32
8.1.9
0 $/ *

299 (0.00) 194 (7.04) 493 (2.77)

190 (1.52) 117 (12.32) 307 (5.63)

489 (0.59) 311 (9.02) 800 (3.87)
* 0.00

8.1.10 Prek Liang LL2
Srea Kor 2007
Kbal Romeas
1
Srea Kor

2008 8

JICA 8-11

21 1



8.1.10

Prek Liang 85 15 100
LL2 others 67 33 100
Kbal Romeas 48 52 100
Srae Kor 8 92 100
Bokor Plateau 29 71 100
Stung Kep Il (New Tatay) 26 74 100
Russey Chrum 12 88 100
Metoek 24 76 100
299 501 800
8.1.11
84.4%
800 675
$3.73 Srae Kor
Metoek
8.1.11
¢ ) ¢ )
Prek Liang 10 90 0.00 2.52 2.52
LL2 others 38 62 0.00 1.91 1.91
Kbal Romeas 28 72 0.00 1.15 1.15
Srae Kor 35 65 0.00 1.30 1.30
Bokor Plateau 3 97 0.00 4.99 4,99
Stung Kep 1l (New Tatay) 6 94 3.75 5.44 5.42
Russey Chrum 3 97 1.25 4.55 4.51
Metoek 2 98 5.00 6.38 6.37
Total / average 125 675 3.33 3.73 3.73
4
1000 mm 4000 mm
Russey Chrum
47 Metoek Thma Da 67
JICA 8-12 21 1




8.1.12
Prek Liang 100 0 0 74 5 21 68 2 30 84 7 9
LL2 others 99 0 1 94 3 3 67 11 22 99 1 0
Kbal Romeas 98 0 2 98 0 2 47 13 40 100 0 0
Srae Kor 100 0 0 96 0 4 59 15 26 100 0 0
Bokor Plateau 88 0 12 34 3 63 77 1 22 100 0 0
Stung Kep Il | 100 0 0 35 4 61 89 2 9 78 2 20
(New Tatay)
Russey Chrum 52 1 47 70 2 28 91 0 9 96 1 3
Metoek 96 1 3 98 1 1 99 0 1 29 4 67
Overall 733 2 65 599 18 183 597 44 159 686 15 99
Overall (%) 91.6% | 0.3% | 81% | 74.9% | 2.3% | 22.9% | 74.6% | 55% | 19.9% | 85.8% | 1.9% | 12.4%
Prek Liang 95 2 3 28 19 53 10 86 4 97 2 1
LL2 others 100 0 0 4 8 88 5 91 4 100 0 0
Kbal Romeas 99 0 1 2 6 92 8 91 1 100 0 0
Srae Kor 98 0 2 1 6 93 4 85 11 99 1 0
Bokor Plateau 98 0 2 98 2 0 17 80 3 100 0 0
Stung Kep I 91 1 8 79 9 12 7 6 87 87 7 6
(New Tatay)
Russey Chrum 91 1 8 95 2 3 11 6 83 75 3 22
Metoek 100 0 0 75 4 21 11 28 61 81 2 17
Overall 772 4 24 382 56 362 73 473 254 739 15 46
Overall (%) 96.5% | 0.5% | 3.0% | 47.8% | 7.0% | 45.3% | 9.1% | 59.1% | 31.8% | 92.4% | 1.9% | 5.8%
800 208
36,012 Riel ($9.00)
60
39,845 Riel ($9.96)
JICA 8-13 21 1




8.1.13
(Riel ) (Riel )
Prek Liang 6 31,417 0 -
LL2 others 1 54,000 0 -
Kbal Romeas 4 13,375 1 5,800
Srae Kor 1 10,000 0 -
Bokor Plateau 15 50,583 11 17,582
Stung Kep Il (New Tatay) 25 46,180 3 115,000
Russey Chrum 73 19,730 3 28,335
Metoek 83 46,157 42 41,940
Overall 208 36,012 60 39,845
8.1.7 68.3%
Codel Pit Flush No Total
latrine | toilet toilet o% 20%  40% 80%  100%
Prek Liang 22 1 77 100 Prek Liang 1 ; ;
LL2 others 1 1 98 100 LL2 others I ‘ ‘
Kbal Romeas 5 12 83 100 Kbal Romeas [N
Srae Kor 37 19 44 100 srae Kor I |
C O Pit latrine
Bokor Plateau | 6 64 30 100 Bokor Plateao B Flush tilet
Stung Kep 11 | 10 9 81 100 Stung Kep | :- O No tilet
(New Tatay) - \ \
Russey Chrum [
Russey Chrum | 3 27 70 100 vetook [ m— \
Metoek 13 24 63 100 overal 1 1
Overall 97 157 546 800
Overall(%) 121 | 196 68.3 | 100
8.1.7
64.25%
Stung Kep Russey
Chrum
JICA 8-14 21 1




100%
80% |
O Bury
60% B Burn
40% O Throw to river
O Others
20%
0% Prek LL2 Kbal Bok Sti R
re al okor ung ussey
Liang others | Romeas Srae Kor Plateao | Kepll Chrum Metoek | Overall
O Bury 14% 14% 21% 23% 13% 15% 14% 27% 18%
B Burn 90% 86% 84% 84% 81% 75% 49% 92% 80%
O Throw to river 5% 9% % 5% 8% 48% 49% 19% 19%
0O Others 21% 11% 6% 7% 24% 26% 19% 27% 18%
8.1.8
()
8.1.9
Bokor Plateau
Very Satisfied Satisfied Unsatisfied Very Unsatisfied
Education
Land management
Food Nutrition
Security
Cash income
Transportation
Light & Heat
Marketing
Health
—&—Prek Liang —>¢-LL2 others --A--Kbal Romea --B-Srae Kor *—Bokor Plat -<--Metoek
--¥-Stung Kep ---+-Russey Chr
8.1.9
8.1.14
JICA 8-15 21 1




8.1.14 )
Stung
Prek LL2 Kbal Srae | Bokor | Kep Il | Russey
. Metoek Il
Liang others | Romeas Kor | Plateau | (New Chrum etoek | Overa
Tatay)
2.23 2.06 240 | 2.32 2.41 2.76 2.47 2.88 2.44
2.08 1.97 222 | 2.20 2.63 2.90 2.86 3.14 2.50
1.84 1.60 186 | 1.72 1.88 2.61 2.37 2.48 2.05
1.41 1.32 191 | 1.88 1.63 1.98 1.76 2.28 1.77
1.53 1.55 207 | 211 1.77 1.94 1.66 2.15 1.85
3.00 2.53 3.00 | 2.28 2.40 2.86 2.38 2.48 2.62
2.05 2.00 228 | 221 2.09 2.79 2.18 2.65 2.28
2.40 2.16 222 | 211 2.15 3.09 2.74 2.95 2.48
1.64 1.54 148 | 1.62 1.78 2.87 2.86 2.77 2.07
2.46 1.91 189 | 1.77 2.36 3.45 2.65 3.42 2.49
3.43 3.21 3.43 | 3.15 3.28 3.87 4.09 3.96 3.55
2.17 1.80 1.76 | 1.78 1.95 2.68 2.11 2.98 2.15
1.25 1.65 152 | 1.79 1.39 1.79 1.74 1.95 1.64
2.89 3.11 3.18 | 3.03 2.38 3.08 2.51 3.28 2.93
2.41 2.37 231 | 2.16 1.61 2.49 2.52 3.61 2.44
2.77 2.55 255 | 2.48 1.57 2.35 2.83 4.15 2.66
2.77 2.32 252 | 241 2.71 3.10 3.26 3.11 2.78
1.51 1.33 147 | 145 1.46 1.33 1.21 1.44 1.40
1.36 1.34 1.38 | 1.50 1.17 1.73 1.58 1.59 1.46
1.31 1.23 121 | 134 1.29 1.65 1.73 1.83 1.45
8.1.10
Metoek 59 Thma Da
70
59
60 —
50 r
40 T
0 o2
30 T
20 | 18 17 15
9 9
O H [ ] H ﬂ [ ]
0
Prek LL2 Kabal Srae Bokor  Stung Russey Metoek
Liang  others Romeas  Kor Plateao KeplIl Chrum
8.1.10
JICA 8-16 21 1




8.1.11
1. ( )
2. ( )
3.
4. )
5. ( )
0% 20% 40% 60% 80% 100%
[ ‘ [
Prek Liang 33 ‘ [6] 8 | 46 ‘ [ 7
LL2 others 24 ‘ [ 19 [ 61 47 ‘ [4
Kabal Romeas 32 ‘ [ 19 [5] 43‘
Srae Kor 18 | 25 [4] 48 [5 0 Conservative
I \ \ O Passive resistance
Bokor Plateao 23 [6] 15 | 48 [ 8 O No idea
i ‘ ‘ O Less positive
Stung Kep Il 24 [ 7161 41 l 22 O Positive
Russey Chrum 36‘ [ 71 35 I‘ 21
Metoek [ Z 4161 ‘ 66 ‘ [ 17
Overall 197 ‘ [ 93 T51] 374 ‘ [ 85
8.1.11
(6)
8.1.15
3 LL2 Kbal Romeas Srae Kor
3
Kbal Romeas  Srae Kor
1920
JICA 8-17 21




8.1.15

1 2 3 4 5

Strongly Not like No idea Passively Positively Average of

oppose accept accept score
Prek Liang 2 6 22 28 42 4.02
LL2 others 28 38 6 13 15 2.49
Kbal Romeas 53 39 1 6 1.66
Srae Kor 49 46 1 1 3 1.63
Bokor Plateau 1 18 31 50 4.29
Stung Kep 11 (New 1 4 8 32 55 4.36
Tatay)
Russey Chrum 3 7 39 51 4.35
Metoek 1 2 4 47 46 4.35
Overall 138 135 67 191 268 3.40

173
107 #7&8 Lower Sre
Pok 11 + Lower Se San Il
Metoek

JICA 8-18 21 1
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Metoek
21

Srae Kor

Kbal Romeas

8-19

8.1.12

Metoek

8.1.16

JICA



8.1.16

1 2 3 4 5
Codel No 'No., No idea Conditional Positively Average of
principle Yes Yes score
Prek Liang 14 6 5 44 31 3.72
LL2 others 45 12 3 13 27 2.65
Kbal Romeas 37 30 2 13 18 2.45
Srae Kor 49 12 1 8 30 2.58
Bokor Plateau 1 6 8 57 28 4.05
Stung Kep It (New | g 10 12 38 25 3.48
Tatay)
Russey Chrum 12 7 21 37 23 3.52
Metoek 4 10 3 57 26 3.91
Overall 177 93 55 267 208 3.30
8.1.3
1)
#7&8 Lower Se San Il + Lower Sre Pok 11

Sre Pok Kbal Romeas Kbal Romeas Krabei Chrum Srae Srannok #7&8
Lower Se San Il + Lower Sre Pok Il
Srae Kor Phum Muoy Phum Pir Se San Kbal Romeas

- Kbal Romeas Krabei Chrum  Srae Sranok

- 1 1

- 1920
JICA 8-20 21 1



#20 Metoek Il #21 Metoek 111

#20 Metoek Il #21 Metoek 111 Thma Da #20
Metoek Il
- 1979 1998
- 400
2
#7&8 Lower Se San Il + Lower Sre Pok 11
Hot Pak EVN FS
Hot Pak Ta Lat Sre Pok
Phluk

#12-14 Prek Liang I 1A 1l

Taveaeng Leu #12 Preak Liang | 15km
#29 Bokor Plateau ( )
Kandal Preaek Ampil Preaek Chek Kaoh Touch

JICA 8-21 21 1



10

#22 Stung Kep 11 (New Tatay) ( )

Ta Tai Kraom Anlong Vak Kaoh Andaet Stung Kep

#16 Middle St. Russey Chrum  #23 Upper St. Russey Chrum (

)
Kaoh Pao Mondol Seima Bak Khlang Phum Ti Buon Phum Ti
Pir Smach Mean Chay Dang Tong

- Dang Tong

- Phum Ti Buon

- TV

8.2

GIS 2
8.1

JICA 8-22 21 1



8.2 GIS

8.2.1

8.2.1

M)

33 8.2.1 46,560 km?
181,035 km? 2 25.72%

53 1 Tonle Sap

MOE

2 http://www.cambodia.gov.kh/unisql1/egov/english/home.view.html

JICA 8-23 21 1



8.2.1

2007 12

CPA Community Protected Area =

JICA

8-24

21



NGO

Phnom Samkos

Phnom Aural 2 8.2.1 MIS-GIS FFl  Fauna
and Flora International Cardamom
6 12
8.2.1
S. No. (ha) S. No. (ha)
1 'TAr:'ngrape”g 10| 12,905.81|  18|Phnom Nam Lyr 12| 5383251
2| Angkor 13] 13,518.11 19|Phnom Prich 12| 221,818.39
3|Banteay Chhmar 13] 81,897.05 20]Phnom Samkos 12| 330,793.37
4|Beng Per 12| 249,407.59 21|Preah Vihear 13 4,844.61
5]Botum Sakor 11| 182,584.96 22|Preah Vihear dfw 9] 190,028.48
6]Cardamom 8] 401,310.81 23|Ream 11] 14,676.48
7|Dong Peng 14| 28,968.27 24|Roniem Daun Sam | 12| 16,565.75
8|Kbal Chay 8 6,356.07 25|Roniem Daun Sam 1| 12| 21,268.25
9|Kep 11 6,663.96 26{Roniem Daun sam |11 12 2,100.00
10| Kirirom 11| 28,374.69 27]|Samlaut 14 59,916.48
11{Kulen Promtep 12| 406,759.25 28|Snoul 12| 74,360.89
12{Lomphat 12| 251,468.06 29{Snoul_dfw 9| 297,915.80
13{Mondul Kirri 9| 429,437.24 30]SWEC 6| 144,275.21
14{Peam Krasop 12|  24,590.55 31|Ta Moa 7 2,384.47
15]Phnom Aural 12| 256,737.06 32| Tonle Sap 14] 322,269.64
16]Phnom Bokor 11] 142,316.56 33| Virachey 11] 338,056.65
17|Phnom Kulen 11] 37,608.17 Total 4,656,011.19
6 South West Elephant Corridor SWEC 7 8 9 10
11 12 13 14
GIS
GIS

Phnom Samkos

#29 Bokor Plateau

2

#20 Stung Metoek |1

#20 Stung Metoek 1l

Phnom Bokor

#29 Bokor Plateau

JICA

8-25

21 1



Pursat

#20 Stung Metoek 11

#29 Bokor Plateau

#20 Stung Metoek I Thma Da

2

8.2.1

#20 Stung Metoek 11

11
Thma Da

#29 Bokor Plateau

JICA 8-26

21 1



3
9 #12&14 Prek Liang | Il #16 Middle St. Russey Chrum #23
Upper St. Russey Chrum #20&21 St. Metoek 1 Il #7&8 Lower Sre Pok Il + Lower Se San Il
LL2 #29 Bokor Plateau 6
8.2.2
7 MP 0.6%
#7&8 Lower Sre Pok Il + Lower Se San Il 8
8.2.2
D " (ha)
km? %
Snoul 12 142.45
2 |Prek Chhlong Il 58.12 Snoul dfw 5 5.579.00 5,721.46 98.4
3 |Prek Ter 11l 178.79 - - - - -
4 |Prek Ter Il 101.55{Phnom Prich 12 1,901.61 1,901.61 18.7
5 |Sre Pok IV 52.62|Mondul Kirri 9 5,242.70 5,242.70 99.6
Phnom Nam Lyr 12 0.71
6 |Prek Por I 11.51 Vondul Kirri S 115055 1,151.26 100.0
7 ]JLower Sre Pok Il + Lower Se Sa 355.14]Lomphat 12 210.68 210.68 0.6
10 |Se Kong 117.11|Virachey 11 495.57 495.57 4.2
11 |Lower Se San Il 460.68]Virachey 11 1,527.06 1,527.06 3.3
12 |Prek Liang | 7.15]Virachey 11 715.39 715.39 100.0
14 |Prek Liang Il 14.16|Virachey 11 1,415.82 1,415.82 100.0
Lomphat 12 43,243.49
15 |Lower Sre Pok Il 709.78 Mondul KK ) 21.455 52 64,699.01 91.2
16 |Middle St. Russey Chrum 22.59|Cardamom 8 2,258.87 2,258.87 100.0
17 |Stung Chhay Areng 135.10{Cardamom 8 4,754.16 4,754.16 35.2
18 |Stung Tatay 47.06|Cardamom 8 2,909.72 2,909.72 61.8
19 |Stung Metoek | 4.60]Phnom Samkos 12 460.23 460.23 100.0
20 |Stung Metoek 11 20.22|Phnom Samkos 12 2,021.68 2,021.68 100.0
21 |Stung Metoek |11 11.20|Phnom Samkos 12 1,120.13 1,120.13 100.0
Stung Kep 11-B 5.23|SWEC 6 347.98
22 Stung Kep I11-A 2.32|SWEC 6 42.95 390.94 51.8
23 |Upper St. Russey Chrum 4.45]Cardamom 8 445.28 445.28 100.0
Phnom Samkos 12 6,448.08
24 |Stung Pursat | 101.54 Cardamom 3 8376 6,531.84 64.3
25 |Stung Pursat 1l 24.75|Cardamom 8 1,426.89 1,426.89 57.7
26 |Stung Sen 939.40]Beng Per 12 2,105.11 2,105.11 2.2
27 |Stung Battanmbang |1 39.67|Phnom Samkos 12 3,967.49 3,967.49 100.0
28 |Stung Battanmbang | 132.30{Phnom Samkos 12 96.73 96.73 0.7
Bokor Plateao 1.84]Phnom Bokor 11 184.37
29 Bokor Plateao-B 0.09]Phnom Bokor 11 9.13 193.50 100.0
6 South West Elephant Corridor SWEC 7 8 9 10 11
12 13 14
# 13 Prek Liang IA
8.2.2
8.2.3 MP
29 Lomphat
Cardamom 2 5 9
2 5
JICA 8-27 21 1



8.2.3
ha
ID
( ha ha %
- - 3 |Prek Ter Il - -
Beng Per 12 249407.59| 26 [Stung Sen 2105.11 2105.11 0.84
16 |Middle St. Russey Chrum 2258.87
17 |Stung Chhay Areng 4754.16
18 |Stung Tatay 2909.72
Cardamom 8 401310.81 23 [Upper St. Russey Chrum 14528 11878.67 2.96
24 |Stung Pursat | 83.76
25 |Stung Pursat 11 1426.89
7 Lower Sre Pok 11 210.68
Lomphat 12 251468.06 + Lower Se Sa : 43454.17 17.28
15 |Lower Sre Pok 11 43243.49
5 |Sre Pok IV 5242.70
Mondul Kirri 9 429437.24( 6 |Prek Por | 1150.55 27848.77 6.48
15 |Lower Sre Pok IlI 21455.52
Bokor Plateao 184.37
Phnom Bokor 11 142316.56| 29 BoKor Platoao B 9.13 193.50 0.14
Phnom Nam Lyr 12 53832.51] 6 [Prek Por | 0.71 0.71 0.00
Phnom Prich 12 221818.39] 4 |Prek Terll 1901.61 1901.61 0.86
19 |Stung Metoek | 460.23
20 |Stung Metoek Il 2021.68
21 |Stung Metoek 111 1120.13
Phnom Samkos 12 330793.37 24 [Stung Pursat | 6415 08 14114.34 4.27
27 |Stung Battanmbang |1 3967.49
28 |Stung Battanmbang | 96.73
Snoul 12 74360.89] 2 |Prek Chhlong Il 142.45 142.45 0.19
Snoul_dfw 9 297915.80] 2 [Prek Chhlong Il 5579.00 5579.00 1.87
Stung Kep 11-B 347.98
SWEC 6 144275.21| 22 Stung Kep 11-A 12,05 390.94 0.27
10 |Se Kong 495,57
. 11 |Lower Se San Il 1527.06
Virachey 11 338056.65 12 [Prek Liang | 1539 4153.85 1.23
14 |Prek Liang Il 1415.82
6 South West Elephant Corridor SWEC 7 8 10 11
12 13
# 13 Prek Liang IA
H#H1&#8 LL2
355.14 km? 8.2.4 8.25
8.24 GIS
1
JICA 8-28 21 1




284.86 km? CO,
22%° 6,270 ha
8.2.5
8.2.5 /
1
2
3
4
5 C < 10%
6
7
8
8.2.6
8.2.7
8 Co, 5.19 - COy/halyr
10 Thalyr CO;, 10 x 1.37 x 0.47 X (44/12) = 23.6 Ihalyr
5.19/23.6=1/4.55=22% 22%
CO,

JICA 8-29 21 1



8.2.6 8.2.7
S.No. km km? Km (k) 2
1 355.14 62.7
2 25 605.56 2.5 28.4 28.4
3 25 5 443.25 5 23.8 520
4 5 10 843.72 10 78.9 131.1
5 10 15 981.55 15 87.3 218.3
6 15 20 1133.00 20 1745 392.8
7 20 25 1287.22 = 1784 o112
8 25 30 1442.75 ' :
8.2.2
8.2.2 #7&BLL2
8.2.2
1)
2002 / 1992 2002
53
23 8.2.3

JICA 8-30 21



)

8.2.3

JICA

8-31

21



Cardamom #16 Middle Stung Russey Chrum
#23 Upper Stung Russey Chrum  #20&21 Stung Metoek |1 Il #22 Stung Kep Il New Tatay
#12&14 Prek Liang | I Virachey
(3)  Virachey #12&14 Prek Liang I, 11
Virachey VNP
2
1993 11 1 VNP VNP
VNP Virachey
1 1
Mekong
2000 Virachey
BPAMP
Virachey
2008 2012
VNP
157
43
Virachey
slow loris
pygmy loris pig-tailed macaque long-tailed macaque
douc langur yellow-cheeked crested gibbon

JICA 8-32 21 1



BPAMP 2007
VNP 100
1
2

Siamese fireback red-collared woodpecker great

hornbill
BPAMP 2005 Sasia ochracea
Scolopax rusticola Terpsiphone atrocaudata 3

Mlicovsky 1999

Virachey
Emmett Emmett 2006
2006 30
Osphronemus exodon Raiamas guttatus
Xenentodon cancila Barbodes schwanefeldi  Hypsibarbus sp. Cf. vernayi
Parambassis apogonoides Annamia normani  Mystus albolineatus

Virachey
400m 1500m
Virachey 2 2
7 BPAMP 2005
u 600m
[ |
60 30 3
BPAMP 2000
(4) Cardamom Middle Stung Russey Chrum Upper Stung Russey
Chrum
Cardamom Phnom Samkos Central Cardamom
Phnom Aural 3 Cardamom 2000
NGO Conservation International (CI)
Forestry Administration FA Cardamoms

Cardamoms Conservation Program

JICA 8-33 21 1



50 1,500 m
6 ha 1,000 m Emmett and Olson 2005
5
] Cardamom ——FFI 1999
B Cardamom ——FFI 2000
B Phnom Aural ——FFI 2002
] Cardamom Silver Road RAP ——Cl
2003
B Cardamom Botum-Sakor Peninsular ——WildAid 2003
2004 Cl
Cl 12 2 7 1 1
1 Rattus sp
1 Crocidura sp 1 Oligodon sp
Philautus sp Polypedates sp 1
Scincella sp 1 Ichthyophis sp

Emmett and Olson 2005

79 Emmett and Olson 2005 Cardamom
12
Lutra lutra
Lutrogale perspicillata Aonyx cinerea Lutra
sumatrana Daltry Traeholt 2003
Knorgl Strol
Helarctos malayanus Ursus thibethanus 2

JICA 8-34 21 1



Emmett and Olson 2005

Russey Chrum Valley

Emmett and
Olson 2005
Cl 2004 2 8 2
10 Cardamom 6
genera Maxomys Niviventer
11
Myotis horsfieldi Rhinolophus lepidus 2
Cardamom Rhinolophus shameli IUCN
Emmett and Olson 2005
93 Cardamom Emmett and Olson 2005
15 Cardamom
3 Black-browed Reed Warbler Chinese
Sparrowhawk Common Moorhen
Lesser Fish Eagle Oriental Bay Owl
Black-headed Bulbul Changeable Hawk Eagle
Common Tailorbird Oriental Darter Long-tailed Broadbill
Osprey Rackettailed Treepie Cattle Egret
Oriental Reed Warbler Green Imperial Pigeon
White-crowned Hornbill
Cl 2004 55 29 Emmett
2005
Crocodylus siamensis Indotestudo
elongate Amyda cartilaginea
Heosemys grandis Siebenrockiella crassicollis
Manouria impressa Cuora alboinensis
Cyclemys atripons spiny-breasted giant frog Paa
fasciculispina Mortensen’s frog Rana mortenseni Emmett

and Olson 2005

JICA 8-35 21 1



14 5 43 33 Cardamom
Cardamom 54
20
Balitoridae 3 12 3
6 1 Anabantidae

Cobitidae Gobiidae Osteoglossidae Pristolepididae

Sisoridae

Scleropages formosus Tor

sp Emmett and Olson 2005
Cardamom

Aquilaria crassna
Emmett and Olson 2005

Areng 0’Som
Areng
O’Som
Emmett and Olson 2005
®)
7 MP 8.2.8 Lower Sre Pok Il + Lower Se
San 1l 0.6%
6 100%
8.2.8 MP
ID ha (ha)
km? %

7 JLower Sre Pok Il + Lower Se Sa 355.14]Lomphat 12 210.68 210.68 0.6

12 |Prek Liang | 7.15]Virachey 11 715.39 715.39 100.0

14 |Prek Liang Il 14.16|Virachey 11 1,415.82 1,415.82 100.0

16 |Middle St. Russey Chrum 22.59|Cardamom 8 2,258.87 2,258.87 100.0

20 |Stung Metoek 11 20.22|Phnom Samkos 12 2,021.68 2,021.68 100.0

21 |Stung Metoek 11 11.20|Phnom Samkos 12 1,120.13 1,120.13 100.0

Bokor Plateao 1.84]Phnom Bokor 11 184.37

29 Bokor Plateao-B 0.09{Phnom Bokor 11 9.13 19350 100.0

6 South West Elephant Corridor SWEC 7 8 9 10 11
12 13 14
7 MP 8.2.9

1%

JICA 8-36 21 1



8.2.9 MP
ha
ID
( ) ha ha %
16 |Middle St. Russey Chrum 2258.87
17 |Stung Chhay Areng -
18 |Stung Tatay -
Cardamom 8 401310.81 23 |Upper St. Russey Chrum - 2258.87 0.56
24 |Stung Pursat | -
25 |Stung Pursat 11 -
7 Lower Sre Pok Il 210,68
Lomphat 12 251468.06 + Lower Se Sa ' 210.68 0.08
15 |Lower Sre Pok |11 -
5 |Sre Pok IV -
Mondul Kirri 9 429437.24] 6 |Prek Por | - 0.00 0.00
15 |Lower Sre Pok I11 -
Bokor Plateao 184.37
Phnom Bokor 11 142316.56| 29 Bokor Plateao-B 9.13 193.50 0.14
Phnom Nam Lyr 12 53832.51] 6 |Prek Porl - 0.00 0.00
Phnom Prich 12 221818.39] 4 |Prek Terll - 0.00 0.00
19 |Stung Metoek | -
20 [Stung Metoek 11 2021.68
Phnom Samkos 12 | 330793 37}-2LStung Metoek 111 1120.13 3141.81 0.95
24 |Stung Pursat | -
27 |Stung Battanmbang 11 -
28 |Stung Battanmbang | -
Snoul 12 74360.89] 2 |Prek Chhlong Il - 0.00 0.00
Snoul dfw 9 297915.80] 2 |Prek Chhlong Il - 0.00 0.00
Stung Kep 11-B 347.98
SWEC 6 144275.21| 22 Stung Kep [1A 1505 390.94 0.27
10 |Se Kong -
- 11 |Lower Se San Il -
Virachey 11 338056.65 12 [Prek iang | =539 2131.21 0.63
14 |Prek Liang Il 1415.82
6 South West Elephant Corridor SWEC 7 8 9 10 11
12 13 14
1.1.3 1.25
1,000 ha #7&8 LL2 #16
MSRC #20 Stung Metoek Il
100%
2 90% #12 Prek
Liang | #16 MSRC #23 USRC 3
#29 Bokor Plateau #20 Stung Metoek Il #21 Stung Metoek IlI 50%
2
MP EIA

9.4.2 EIA

JICA 8-37 21 1



8.2.3

7 MP
#7&8 LL2
#7&8 LL2
#7&8 LL2
4
#12&14 Prek Liang 1 3
#7&8 LL2
8.2.4
SEA sand flushing
FS
3 #29 BP
3
EIA
sand flushing
4 9.42 6 9.42 (7)

#29 BP

#7&8 LL2

MP

FS

JICA 8-38

21



9.1
1)
5 10 6
7 8
1 #12 Prek Liang 1 #13 Prek Liang 1A
#12 Prek Liang 1 #22 New Tatay
2008 5 MP
8
MP 5 1 5
9.11
5 522
9.1.1
5
#20-21 Stung Metoek Il & Il #16
MSRC 2 #29 Bokor 1
8
JICA 9-1 21 1




91.1
7&8 12 14 16 20 21 22 23 29
Lower Sre .
Pok 11 + Prek Liang | Prek Liang g“g:ele St Stung Stung Stung Kep :ps:; St Bokor
Lower Se 9 ussey Metoek Il [Metoek 111 |1 ussey Plateau
Chrum * Chrum *
San Il *
LL2 PL1 PL2 MSRC MTK2 MTK3 KP2 USRC BP
47.6 38.1 40.9 9.5 11.8 114 18.7 8.5 16.8
Rank 1 3 2 8 6 7 4 9 5
MP EIRR :10% 18.2% 18.2% 21.7% 10.1% 10.7% 11.2% 10.7% 6.4% 13.4%
CDM EIRR 21.6% 21.6% 25.3% 12.1% 12.8% 13.3% 13.4% 8.0% 15.7%
67.9 64.3 66.8 48.2 43.8 42.0 55.6 58.5
Rank 1 3 2 6 7 8 5 4
MW 420.0 100.0 54.0 28.0 25.0 26.0 116.0 28.0 26.0
GWh 1,725 348 198 96 86 90 407 98 91
Cent/kWh 4.76 6.13 4.64 11.52 10.77 10.41 9.98 16.41 9.19
FIRR % 16.5 131 16.8 6.4 7.0 7.3 7.8 3.5 8.6
CO.
2 2 t-COZ/km2 2,859| 30,368 15,484 5,053 4,262 5,588 32,181 31,650| 17,375
t-CO,/km*(
2
100 km? km 394 10 9 13 14 11 11 2 3
5,000ha ha 211 715 1,416 2,259 2,022 1,120 391 445 194
1,000 hh 1,224 0 0 0 168 0 0 0 0
1,000ha ha 1,347 0 0 9 724 0 0 0 0
#23 USRC EIRR 6.4% CDM
8.0% 10%
#23 USRC 20 MP
) 2
m  #7&8 LL2 1
m  #29 BP 1
JICA 9-2 21 1




#7&8 LL2

@)

9.11

PL1

#7&8 LL2, #14 PL2, #12

2

#16 MSRC, #20 MTK2,

#22 KP2, #29 BP

3

#21 MTK3
MTK3

#20 MTK2, #21

15.6 m°/s

EO0OO0O@®O

9.11

MP

(4)

2024

9.1.2

21

9-3

JICA



9.1.2
(km’) | (m’s) (m) MW) | (GWh) -
. Kampong Speu,
- |Kirirom Koh Kong EAC 99 3735 12.0 48 0.46
- |0 Chum Ratanak Kiri |[EAC 23 31.0 1.0 3 0.36
1 122 - - 13.0 51 0.46
MP
Under construction by
- Kamchay Kampot MIME 710 54 122.0 193.2 498 0.30 Sinohydro, China
- |stung Atay Pursat MIME | 590+567 | 79.2+77 | 181435 | 120.0 572 055 | gperconstruction by €¥C,
- |Kirirom 111 KohKong  |MIME 105 4 271.0 18.0 73 0.47  |CETIC, China, PPA under
negotiation
Lower St. Russey CA with Michelle to build
* | chrum (LSRC) Koh Kong MIME 1,020 57 103.0 338.0 1,019 0.35 until 2015 with $495.7 m.
#22 New Tatay (former CA with CHMC to build until
- Stung Kep I1) Koh Kong CHMC 1,144 69.2 185.5 246.0 858 0.40 2014 with $540 m.
2 2,979 - - 915.2 3,020 0.38
#7&8 Lower Srepok Il + )
Under FS by EVN, V
1 Lower Sesan 11 (LL2) Stung Treng |JST 48,200 1,480 25.9 420.0 1,725 0.48 nder FS by ietnam
2 |#14 Prek Liang Il (PL2) |Ratanak Kiri {JST 575 195 150.8 54.0 198 0.42
3 |#12 Prek Liang | (PL1) |Ratanak Kiri |JST 839 285 178.4 100.0 348 0.40
4 |#29 Bokor Plateau (BP) |Kampot JST 24.5 1.80 911.7 26.0 91 0.41
#16 Middle St. Russey LOP on Pre-FS with KTC,
5 Chrum (MSRC) Koh Kong JST 461 16.4 224.0 28.0 96 0.40 Korea
#20 Stung Metoek 11
6 (MTK2) Koh Kong JST 416 17.0 88.1 25.0 86 0.40
#21 Stung Metoek 111
7 (MTK3) Koh Kong JST 656 21.7 55.7 26.0 90 0.40
3 51,172 - - 679 2,634 0.45
54,272 - - 1,607.2 5,705 0.41
7 679 MW 2,634 GWh
(5)
913 7 1,138
7 MP kw 1,680
7.26 kWh
JICA 9-4 21 1




9.1.3 MP
Co, CDM
No. kW KWh EIRR FIRR EIRR
(MW) (GWh) (1000 t-CO,)  ($ m) @kW) | (c/kwh) (%) (%) (%)
1 |#7&8 Lower Srepok | 1,725 1,127 623 1,480 4.76 182 165 .
11 + Lower Sesan Il
2 fx;rek Liang If 54.0 198 146 70 1,300 464 217 16.8 25.3
3 f;f;re" Liang | 100.0 348 289 162 1,620 6.13 18.2 13.1 216
4 féz)BO"or Plateau 26.0 91 57 55 2,120 9.19 134 8.6 15.7
5 |#16 Middle St 28.0 96 66 85 3,040 11.52 10.1 6.4 .
Russey Chrum
#20 Stung Metoek 11
6 | wTK2) 25.0 86 60 71 2,840 10.77 10.7 7.0 .
#21 Stung Metoek
7 TS 26.0 90 64 72 2,770 10.41 11.2 7.3 -
679 2,634 1,809 1,138 2,170 8.20 148 10.8 20.9
1,680 7.26
#23 Upper St. Russey
8 | Chrum (USRO) 28.0 98 63 124 4,430 16.41 59 2.7 ;
Note: CDM effect was provisionally accounted only for those having Power Density > 4 MW/km®.
(6) MP
7 MP #7&8 Lower Sre Pok Lower Se San LL2
#20 Stung Metoek #7&8 LL2 2008 IPP
MOU FS-EIA
#20&21 Metoek 2007 7
MP
n
n
[ | #7&8 LL2
[ ] #7&8 LL2
LL2
B #7&8 LL2 Se San Sre Pok
Scheduled Load
30 30cm
JICA 9-5 21 1




B #7&8LL2

B #7&8 LL2 0.2
m®/s/100km? 96 m’/s
20%
9.2
451 MP-2006
F/S
13
1,985MW 5 1,500MW 2024
MP-2006
2024 9.2.1
JICA 9-6 21 1



9.2.1

MP-2006

PP O -
LEGEND
— Installed Capacity (MW)
(Name Plate Output) — M
3,000 B Supply Capacity in Dry Season (MW) T HEN 111
I - —e—Peak Demand (MW) P 1] -
2,000 r
1,000 r
0
2005 2010 2015 2020
9.2.1 (MP-2006)
EAC 2006
MP-2006
MP-2006 EAC 2006
#1 (200 MW) #1 (200 MW)

combined cycle gas turbine (CCGT)

#1 (200 MW)
CCGT#2 (200 MW)
CCGT#3 (450 MW)
CCGT#4 (450 MW)

2008

8

t#2 (400 MW)

CCGT#1 (450 MW)
CCGT#2 (450 MW)

EAC

JICA

9-7

21



(1) Kirirom 111 Hydro (18 MW, 2010)

(2) Kamchay Hydro (193 MW, 2010)

(3) Coal-fired Thermal Plant #1 (100 MW, 2011)

4) Stung Atay Hydro (120 MW, 2012)

(5) Coal-fired Thermal Plant #2 (100 MW, 2012)

(6) Lower Stung Russey Chrum Hydro (235 MW, 2013)

(7) #22 New Tatay Hydro (246 MW, 2013)

7
9.3
9.31
2 MP-2006
9.2
9.1
MP-2006
MP-2006
MP-2006
1) )
(3) MP-2006
9.1
5 7
MP-2006

9.3.2
JICA 9-8 21



MP-2006 3-15 3 33
26.1%
95%
95%
931
9.3.1

Installed Annual Firm In Dry

Hydropower Projects Capacity Energy Energy Season

(MW) (GWh) (GWh) (GWh)

Committed Projects
1 |Kamchay 193 498 n.a n.a
2 |Kirirom I11 18 76 n.a n.a
3 |Stung Atay 120 306 186 108
4 |Lower Stung Russey Chrum 235 805 449 n.a
5 |New Tatay 246 858 333 n.a
Total 812 2,543 - -
Priority Projects selected under the Study
1 [Lower Se San & Sre Pok 2 420 1,725 480 231
2 |Prek Liang 1 100 348 217 112
3 |Prek Liang 2 54 198 107 54
4 |Bokor Plateau 26 91 65 32
5 |Stung Metoek I1 25 86 58 30
6 |Stung Metoek 111 26 90 58 30
7 |Middle Stung Russey Chrum 28 96 64 33
Total 679 2,634 1,049 522
EDC IPP
9.31

JICA 9-9 21 1



250.0

200.0 | /1/h\l\"
s 4 N
S 1500 |
©
c
I
e
[<b]
Q 100.0 -
g ‘\’\0\,\.,/ —e— Jan 2307
o) —8— Jun.14'07
a Dec.20'08
50.0 —%— Jun.02'08
0.0
1 3 5 7 9 11 13 15 17 19 21 23
Time
EDC
931
FS
2015
9.6 ( 24 40%)
MP-2006
26.1%
9.33
MP-2006 9.2 MP-2006
2024 EAC
2006 2008 8
MIME
MP-2006 EAC 2006 MIME 2008
#1 (200 MW) #1 (200 MW) #1(200MW)
combined cycle gas turbine (CCGT) t#2 (400 MW) #2(700MW)
#1 (200 MW)
CCGT#2 (200 MW) CCGT#1 (450 MW) #3
(400MW)

CCGT#3 (450 MW)
CCGT#4 (450 MW)

CCGTH#2 (450 MW)

JICA

9-10

21 1



100 MW

100 MW - 200 MW - 400 MW (
15%)
9.34
MP-2006
7
932 933 931 932
7
MP-2006 2024
1,985 MW 1,500 MW 2,400 MW

1,491 MW 1,500 MW 2,300
MW 494
MW Sambor

Stung Atay Lower Stung Russey Chrum #22 New Tatay
1 #22
New Tatay 1
9.34
9.35
MP-2006
2007
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9.3.2
Year 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Peak Demand : Base Case (MW) of Master Plan 2006 134 156 180 215 268 467 516 652 717 866 1,008 | 1122 | 1,219 | 1325 | 1,440 | 1,610 | 1,752 | 1,894 | 2,048 | 2,216
|
I.__Existing Diesel Plants |
Available Total Output (MW) 150 218 198 198 198 198 198 198 195 195 195 195 195 195 195 195 195 195 195 195
Max M
1l.__Import Yr to Grid Contract
1 Thailand by 115kV line] 2012 20/80 (20 (20) (20) (80) (80) (80) 80.0 80.0 80.0 80.0 80.0 80.0 80.0 80.0 80.0 80.0 80.0 80.0 80.0
2 Vietnam by 230kV line] 2009 80/200 200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0
3 Vietnam by 115kV line] 2012 20 (20) (20) (20) 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0
4 Laos by 115kV line 2013 20 (20) (20) (20) (20) 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0
Total Imported Power for the National Grid in Dry Season (MW) Q 0 0 200 200 200 300 320 320 320 320 320 320 320 320 320 320 320 320
lll. Hydropower Development| Inst MWJUnit Cad Firm En|MWinDry
Existing : Kirirm | 2001 | 120 6.0 143 41 41 4.1 4.1 41 4.1 4.1 41 41 41 4.1 41 41 41 41 41 41 41 41 41 4.1
Committed Hydro Plants
1 Kamchay 2010 | 1932 64.4 n.a 504 504 50.4 504 504 504 504 504 504 50.4 504 504 504 504 50.4 50.4
2 Kirirom IIl 2010 18.0 75 n.a 47 47 47 47 47 47 47 47 47 47 47 47 47 47 47 47
3 Stung Atay 2012 | 1200 50.0 186.0 53.1 531 531 53.1 531 53.1 53.1 53.1 53.1 53.1 53.1 531 531
4 Lower Russey Chrum 2013 | 235.0 64.0 4490 | 1281 128.1 128.1 128.1 128.1 128.1 128.1 128.1 128.1 128.1 128.1 128.1
5 New Tatay 2013 | 246.0 82.0 333.0 95.0 95.0 95.0 95.0 95.0 95.0 95.0 95.0 95.0 95.0 95.0 95.0
812.2 3314
Total of Committed Hydro Plants 55.1 55.1 55.1 108.2 | 3314 | 3314 | 3314 | 3314 | 3314 | 3314 | 3314 | 3314 | 3314 | 3314 | 3314
Master Plan —ﬂnst Cap|Unit CagFirm En.MWinDry
1 LSP2 +LSS2 2016-18| 420.0 70.0 4800 | 1370 137.0 137.0 137.0 137.0 137.0 137.0 137.0
2 Prek Liang 1 100.0 334 217.0 61.9 61.9 61.9 61.9 61.9 61.9 61.9
3 Prek Liang 2 54.0 27.0 107.0 305 30.5 30.5 30.5 30.5 305 305
4 Bokor Plateau 26.0 13.0 65.0 18.6 18.6 18.6 18.6 18.6 18.6 18.6 18.6 18.6
5 Stung Metoek II 250 125 58.0 16.6 16.6 16.6 16.6 16.6 16.6 16.6 16.6 16.6 16.6
6 Stung Metoek Il 26.0 130 58.0 16.6 16.6 16.6 16.6 16.6 16.6 16.6 16.6 16.6 16.6
7 _Middle St. Russei Chrum 28.0 140 64.0 183 183 183 183 183 183 183
I 679.0 1,049.0 | 2994
Total of Hydro Plants for the Master Plan 0.0 33.1 51.7 1886 | 2994 | 299.4 | 2994 | 2994 | 2994 | 299.4
IV. Thermal Plants to be Developed
1 Coal-fired plant #1 200 100 100.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0
2 Coal-fired plant #2 700 |100/200 1000 | 2000 | 3000 | 3000 | 3000 | 5000 | 7000 | 7000 | 7000 | 700.0
3 Coal-fired plant #3 1000 200 2000 | 400.0 [ 600.0
4 Coal or gas-fired plant| 1600 400
Total of Thermal Plants to be Developed 0 100 200 200 200 300 400 500 500 500 700 900 1100 | 1,300 | 1500
V. Total Supply Capacity 154 222 202 202 402 457 557 757 827 1050 | 1150 | 1283 | 1402 | 1539 | 1650 | 1850 | 2050 | 2250 | 2450 [ 2650
VI. Reserve Margin
15 % of Peak Demand 20.1 234 27.0 323 40.2 70.1 774 97.8 107.6 129.9 1512 168.3 182.9 198.8 216.0 2415 262.8 284.1 307.2 3324
Maximum Unit Capacity 6.5 6.5 6.5 6.5 6.5 64.4 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 200.0 200.0 200.0 200.0 200.0
Required Margin in MW 20.1 234 27.0 32.3 40.2 70.1 100.0 | 100.0 | 107.6 | 129.9 | 1512 | 1683 | 1829 | 1988 | 2160 | 2415 | 2628 | 2841 | 3072 | 3324
Margin against Peak Demand in MW 205 66.5 220 -13.0 | 1340 -99 41.1 105.1 | 1102 | 1843 | 1423 | 1614 | 1830 | 2140 | 2097 | 239.7 | 297.7 | 355.7 | 4017 | 4337
in % 15.3% 42.6% 12.2% -6.1% 50.0% -2.1% 8.0% 16.1% 15.4% 21.3% 14.1% 14.4% 15.0% 16.1% 14.6% 14.9% 17.0% 18.8% 19.6% 19.6%
Year 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
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Year 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Peak Demand : High Case (MW) of Master Plan 2006 134 159 186 225 271 502 561 719 800 979 1155 1302 1435| 1582 1,746| 1985| 2195| 2,409 2647 2912
|
I. _Existing Diesel Plants |
Available Total Output (MW) 150 218 198 198 198 198 198 198 195 195 195 195 195 195 195 195 195 195 195 195
Max MW
Il. _Import Yr to Grid Contract
1 Thailand by 115KV line[ 2012 20/80 (20 (20) (20) (80) (80) (80) 80.0 80.0 80.0 80.0 80.0 80.0 80.0 80.0 80.0 80.0 80.0 80.0 80.0
2 Vietnam by 230kV line] 2009 80/200 2000 | 2000 | 2000 | 2000 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 200.0 | 2000 | 2000 | 200.0 | 2000 | 2000 | 200.0
3 Vietnam by 115kV line| 2012 20 (20) (20) (20) 200 200 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0
4 Laos by 115KV line 2013 20 (20) (20) (20) (20) 200 20.0 20.0 20.0 20.0 200 20.0 20.0 20.0 20.0 20.0 20.0
Total Imported Power for the National Grid in Dry Season (MW) 0 0 0 200 200 200 300 320 320 320 320 320 320 320 320 320 320 320 320
1ll. Hydropower Development Inst MW|Unit MW| Firm En [MWinDry
Existing : Kirirm | 2001 | 120 6.0 143 41 4.1 4.1 41 41 4.1 41 4.1 41 41 41 41 41 41 41 41 41 41 41 41 41
Committed Hydro Plants
1 Kamchay 2010 | 1932 64.4 n.a 504 504 504 504 504 504 504 504 504 504 504 504 50.4 504 504 504
2 Kirirom IIl 2010 18.0 75 na 47 47 47 47 47 47 47 47 47 47 47 47 47 47 47 47
3 Stung Atay 2012 | 1200 50.0 186.0 53.1 53.1 53.1 53.1 53.1 53.1 53.1 53.1 531 53.1 53.1 53.1 53.1 53.1
4 Lower Russey Chrum 2013 | 235.0 64.0 4490 | 1281 128.1 128.1 128.1 128.1 128.1 128.1 128.1 128.1 128.1 128.1 128.1 128.1
5 New Tatay 2013 | 246.0 82.0 333.0 95.0 95.0 95.0 95.0 95.0 95.0 95.0 95.0 95.0 95.0 95.0 95.0
812.2 3314
Total of Committed Hydro Plants 55.1 55.1 1082 | 236.3 | 3314 | 3314 | 3314 | 3314 | 3314 | 3314 | 3314 | 3314 | 3314 | 3314 [ 3314
Master Plan Inst Cap|Unit CaglFirm En[MWinDry
1 LSP2 +LSS2 420.0 70.0 4800 | 1370 137.0 137.0 137.0 137.0 137.0 137.0 137.0
2 Prek Liang 1 100.0 334 217.0 61.9 61.9 61.9 61.9 61.9 61.9 61.9 61.9 61.9
3 Prek Liang 2 54.0 27.0 107.0 305 30.5 30.5 30.5 30.5 30.5 30.5 305 305 305
4 Bokor Plateau 26.0 130 65.0 186 18.6 18.6 18.6 186 186 186 186
5 Stung Metoek II 250 125 58.0 16.6 16.6 16.6 16.6 16.6 16.6 16.6 16.6
6 Stung Metoek IIl 26.0 13.0 58.0 16.6 16.6 16.6 16.6 16.6 16.6 16.6 16.6 16.6 16.6
7 _Middle St. Russei Chrum 28.0 14.0 64.0 183 183 183 183 183 18.3
679.0 1,049.0 | 2994
Total of Hydro Plants for the Master Plan 471 1090 | 2811 | 2811 | 2994 | 2994 | 2994 | 2994 | 2994
1IV. Thermal Plants to be Developed
1 Coal-fired plant #1 200 100 100 200 200 200 200 200 200 200 200 200 200 200 200 200
2 Coal-fired plant #2 700 ]100/200) 100 300 400 500 500 700 700 700 700 700 700
3 Coal-fired plant #3 1000 200 200 600 800 1,000 1,000
4 Coal or gas-fired plant] 1600 400 400
Total of Thermal Plants to be Developed 0 0 0 0 100 200 200 300 500 600 700 700 900 1,100 | 1,500 | 1,700 | 1,900 | 2,300
V. Total Supply Capacity 154 222 202 202 402 457 557 810 955 1150 | 1350 | 1497 | 1659 | 1831 | 2031 | 2250 | 2650 | 2,850 | 3,050 | 3,450
| VI. |Reserve Margin
15 % of Peak Demand 20.1 239 279 338 40.7 75.3 842 107.9 120.0 146.9 1733 195.3 2153 2373 2619 297.8 329.3 3614 397.1 436.8
Maximum Unit Capacity 6.5 6.5 6.5 6.5 6.5 64.4 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 200.0 200.0 200.0 200.0 200.0 400.0
|___|Required Margin in MW 201 239 27.9 33.8 40.7 753 100.0 | 107.9 | 120.0 | 1469 | 1733 | 1953 | 2153 | 237.3 | 2619 | 2978 | 329.3 | 3614 | 397.1 [ 436.8
Margin against Available Output in MW 205 635 16.0 -230 | 1310 | -449 -39 91.2 1553 | 171.3 | 1953 | 1954 | 2244 | 2494 | 2854 | 2647 | 4547 | 440.7 | 402.7 | 537.7
in % 15.3% 39.9% 8.6% -10.2% | 48.3% -8.9% -0.7% 12.7% 19.4% 17.5% 16.9% 15.0% 15.6% 15.8% 16.3% 13.3% 20.7% 18.3% 15.2% 18.5%
Year 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
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9.34
Year 2005 2006 2007, 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
|Annual Energy Demand (GWH) of Master Plan 2006 | ] 764 887 1,020 1271 1472 2574 2,891 3,750 4188 4728 5250 5,869 6,408 7,000 7.646 8,550 9330 | 10,111 | 10,958 | 11879
Energy Demand in Dry Seasons (for 6 months) : Base Case (GWh) 382 444 510 636 736 1287 | 1446 | 1,875 | 2,094 | 2364 | 2625 | 2935 | 3204 | 3500 | 3,823 | 4275 | 4665 | 5056 | 5479 | 5940
|
I Existing Diesel Plants |
Available Total Output (MW) 150 218 198 198 198 198 198 198 195 195 195 195 195 195 195 195 195 195 195 195
Available Max. Energy in Dry Season (GWh) 524 760 689 689 689 689 689 689 679 679 679 679 679 679 679 679 679 679 679 679
[Max MW[_Energy in Dry
1l.__Import To Grid Contrac{ GWh [in future
1 Thailand by 115kV line] 2012 20/80 | 552 | 220.8 (55.2) | (55.2) | (55.2) | (220.8) | (220.8) | (220.8) | 2208 | 2208 [ 2208 | 220.8 | 2208 [ 2208 | 220.8 | 220.8 | 2208 | 2208 | 220.8 | 220.8 [ 2208
2 Vietnam by 230kV line] 2009 80/200] 220.8 | 551.9 551.9 551.9 551.9 551.9 551.9 551.9 551.9 551.9 551.9 551.9 551.9 551.9 551.9 551.9 551.9 551.9
3 Vietnam by 115kV line| 2013 20 55.2 55.2 (55.2) (55.2) (55.2) (55.2) 55.2 55.2 55.2 55.2 55.2 55.2 55.2 55.2 55.2 55.2 55.2 55.2
4 Laos by 115kV line 2013 20 55.2 55.2 (55.2) (55.2) (55.2) (55.2) 55.2 55.2 55.2 55.2 55.2 55.2 55.2 55.2 55.2 55.2 55.2 55.2
Available Total Energy for National Network in Dry Season (GWh) 0 0 0 552 552 552 773 883 883 883 883 883 883 883 883 883 883 883 883
1. _Hydropower Development Inst MW| Y.GWh [Firm En[SWhinDry
Existing : Kirirm | 2001 | 12.0 | 469 na 72 72 72 72 72 72 72 7.2 7.2 7.2 7.2 7.2 72 7.2 72 72 7.2 7.2 72 72 72
Committed Hydro Plants
1 Kamchay 2010 | 1932 | 498.0 na | 1300 130.0 | 130.0 | 1300 [ 1300 | 130.0 | 1300 | 1300 | 1300 | 130.0 | 1300 | 1300 | 130.0 | 1300 [ 1300 | 130.0
2 Kirirom Ill 2010 15.0 76.0 na 19.8 19.8 19.8 19.8 19.8 19.8 19.8 19.8 19.8 19.8 19.8 19.8 19.8 19.8 19.8 19.8
3 Stung Atay 2012 | 120.0 | 306.0 | 186.0 | 108.0 108.0 108.0 108.0 108.0 108.0 108.0 108.0 108.0 108.0 108.0 108.0 108.0
4 Lower Russey Chrum | 2014 | 235.0 | 805.0 | 449.0 | 2245 2245 2245 2245 2245 2245 2245 2245 2245 2245 2245 2245
5 New Tatay 2015 | 246.0 | 858.0 | 333.0 | 166.5 166.5 166.5 166.5 166.5 166.5 166.5 166.5 166.5 166.5 166.5 166.5
Total | 809.2 |2543.0 648.8
Total of Committed Hydro Plants 150 150 150 258 482 649 649 649 649 649 649 649 649 649 649
Master Plan Inst Cap| Y.GWh |Firm En/| in Dry
1 LSP2+LSS2 420.0 |1725.0 | 480.0 | 231.0 231.0 231.0 231.0 231.0 231.0 231.0 231.0
2 Prek Liang 1 100.0 | 348.0 | 217.0 | 112.0 112.0 112.0 112.0 112.0 1120 1120
3 Prek Liang 2 54.0 1980 | 107.0 54.0 54.0 54.0 54.0 54.0 54.0 54.0
4 Bokor Plateau 26.0 91.0 65.0 32.0 32.0 32.0 32.0 32.0 32.0 32.0 32.0 320
5 Stung Metoek Il 25.0 86.0 58.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0
6 _Stung Metoek Il 26.0 90.0 58.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0
7_Middle St. Russei Chrum 28.0 96.0 64.0 33.0 33.0 33.0 33.0 33.0 33.0 33.0
Total | 679.0 |2,634.0 [1,049.0 | 522.0
Total of Hydro for Master Plan 60 92 323 522 522 522 522 522 522
IV. Thermal Power Development
Thermal Plants
Plant Unit Nos GWh/unit *1
1 Coal-fired plant #1 200 100 2 348.2 348.2 696.4 696.4 696.4 696.4 696.4 696.4 696.4 696.4 696.4 696.4 696.4 696.4 696.4
2 Coal-fired plant #2 400 [100/200 6 348.2 | 6964 3482 6964 10446 |1044.6 10446 |1.741.1 | 24375 | 24375 | 24375 | 24375
3 Coal-fired plant #3 1000 200 5 696.4 696.4 |1392.8 |2089.3
4 Coal or gas-fired plant] 1600 400 4 13928
Total of Thermal Plants 348 696 696 696 1045 [ 1393 | 1741 | 1741 | 1741 | 2437 | 3134 | 3830 | 4527 | 5223
V. Total Available Energy in Dry Season (GWh) 531 768 696 696 1248 | 1,398 | 1,746 | 2,315 | 2,523 | 2,748 | 3262 | 3,670 | 4,051 | 4282 | 4481 | 5177 | 5874 | 6570 | 7,266 | 7,963
VI. Surplus Energy (GWh) 149 324 186 61 512 111 301 440 429 384 637 736 847 782 658 902 1,209 | 1514 | 1,787 | 2,023
% of Required Energy 390% | 73.1% | 365% | 06% | 69.6% | 8.6% | 208% | 235% | 205% | 162% | 243% | 251% | 264% | 22.3% | 17.2% | 21.1% | 259% | 30.0% | 32.6% | 34.1%
Year 2005 2006 2007, 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
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Year 2005 2006 2007, 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Annual Energy Demand (GWH) of Master Plan 2006 | ] 764 901 1,051 1,328 1,560 2,766 3,147 4133 4677 5351 6,022 6.809 7,553 8,369 9278 |10548 | 11,691 | 12863 | 14160 | 15599
Energy Demand in Dry Seasons (for 6 months) : High Case (GWh) 382 451 526 664 780 1383 | 1574 | 2,067 | 2339 | 2676 | 3,011 | 3405 | 3,777 | 4,185 | 4639 | 5274 | 5846 | 6432 | 7,080 | 7,800
]
I Existing Diesel Plants |
Available Total Qutput (MW) 150 218 198 198 198 198 198 198 195 195 195 195 195 195 195 195 195 195 195 195
Available Max. Energy in Dry Season (GWh) 524 760 689 689 689 689 689 689 679 679 679 679 679 679 679 679 679 679 679 679
[Max Mw|_Energy in Dry
Il._Import To Grid Contrac] GWh |In future
1 Thailand by 115kV line] 2012 20/80 | 55.2 | 220.8 (55.2) | (55.2) | (55.2) | (220.8) | (220.8) | (220.8) [ 2208 | 220.8 | 2208 | 2208 | 220.8 | 2208 | 2208 | 220.8 | 2208 [ 2208 | 220.8 [ 2208 | 220.8
2_Vietnam by 230KV line] 2009 80/200| 220.8 | 551.9 551.9 551.9 551.9 551.9 551.9 551.9 551.9 551.9 551.9 551.9 551.9 551.9 551.9 551.9 551.9 551.9
3 Vietnam by 115KV line] 2013 20 55.2 55.2 (55.2) (55.2) (55.2) (55.2) 55.2 55.2 55.2 55.2 55.2 55.2 55.2 55.2 55.2 55.2 55.2 55.2
4 Laos by 115kV line 2013 20 55.2 55.2 (55.2) (55.2) (55.2) (55.2) 55.2 55.2 55.2 55.2 55.2 55.2 55.2 55.2 55.2 55.2 55.2 55.2
Available Total Energy for National Network in Dry Season (GWh) 0 0 0 552 552 552 773 883 883 883 883 883 883 883 883 883 883 883 883
Ill._Hydropower Development Inst MW} Y.GWh | Firm En[SWhinDr
Existing : Kirirm | 2001 | 120 46.9 na 72 7.2 7.2 72 72 72 72 72 72 7.2 72 72 72 72 72 72 7.2 72 72 72 72
Committed Hydro Plants
1 Kamchay 2010 | 193.2 | 498.0 na 130.0 130.0 130.0 130.0 130.0 130.0 130.0 130.0 130.0 130.0 130.0 130.0 130.0 130.0 130.0 130.0
2 Kirirom Il 2010 15.0 76.0 n.a 19.8 19.8 19.8 19.8 19.8 19.8 19.8 19.8 19.8 19.8 19.8 19.8 19.8 19.8 19.8 19.8
3 Stung Atay 2012 | 120.0 | 306.0 | 186.0 | 108.0 108.0 108.0 108.0 108.0 108.0 108.0 108.0 108.0 108.0 108.0 108.0 108.0 108.0
4 Lower Russey Chrum | 2014 | 2350 | 805.0 | 449.0 | 2245 2245 2245 2245 2245 2245 2245 2245 2245 2245 2245 2245 2245
5 New Tatay 2015 | 246.0 | 858.0 | 333.0 | 166.5 166.5 166.5 166.5 166.5 166.5 166.5 166.5 166.5 166.5 166.5 166.5
Total | 809.2 [2543.0 648.8
Total of Committed Hydro Plants 150 150 258 482 482 649 649 649 649 649 649 649 649 649 649
Master Plan Inst Cap| Y.GWh |Firm En,| in Dry
1 LSP2 +LSS2 420.0 |1725.0 | 480.0 | 231.0 231.0 231.0 231.0 231.0 231.0 231.0 231.0
2 Prek Liang 1 100.0 | 348.0 | 217.0 | 1120 112.0 112.0 112.0 112.0 1120 112.0 1120 112.0
3 Prek Liang 2 54.0 198.0 | 107.0 54.0 54.0 54.0 54.0 54.0 54.0 54.0 54.0 54.0 54.0
4 Bokor Plateau 26.0 91.0 65.0 32.0 32.0 32.0 32.0 32.0 32.0 32.0 32.0
5 Stung Metoek Il 25.0 86.0 58.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0
6 Stung Metoek Il 26.0 90.0 58.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0
7__Middle St. Russei Chrum 28.0 96.0 64.0 33.0 33.0 33.0 33.0 33.0 33.0
Total | 679.0 {2634.0 11,049.0 | 522.0
Total of Hydro for Master Plan 84 196 489 489 522 522 522 522 522
IV. Thermal Power Development
Thermal Plants
Plant Unit Nos GWh/unit
1 Coal-fired plant #1 200 100 2 348.2 348.2 696.4 696.4 696.4 696.4 696.4 696.4 696.4 696.4 696.4 696.4 696.4 696.4 696.4
2 _Coal-fired plant #2 400 ]100/2000 6 348.2 | 696.4 3482 110446 13928 [ 17411 | 17411 | 24375 | 24375 [24375 | 24375 | 24375 | 24375
3 Coal-fired plant #3 1000 200 5 696.4 6964 | 20893 | 2,785.7 | 3482.1 | 3482.1
4 Coal or gas-fired plant] 1600 400 4 1392.8 1392.8
Total of Thermal Plants 348 696 696 1045 | 1741 | 2089 [ 2437 | 2437 | 3134 | 3830 | 5223 | 5920 | 6616 | 8009
V. Total Available Energy in Dry Season (GWh) 531 768 696 696 1248 | 1398 | 1,746 | 2423 | 2,748 | 3,096 | 3,959 | 4391 | 4851 | 5144 [ 5841 | 6570 | 7963 | 8,659 | 9356 | 10,748
VI. Surplus Energy (GWh) 149 317 171 32 468 15 173 357 409 420 948 986 1,075 960 1202 | 1,296 | 2117 | 2,228 | 2,276 | 2,949
% of Required Energy in Dry Season 39.0% 70.4% 32.5% 4.9% 60.0% 1.1% 11.0% 17.3% 17.5% 15.7% 31.5% 29.0% 28.5% 22.9% 25.9% 24.6% 36.2% 34.6% 32.1% 37.8%
Year 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
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No| Project Name Year | Mw 2007|2008!2009!2010 2011 !2012 2013 !2014 2015 !2016 !2017 2018!2019!2020!2021!2022!2023!2024
1 |LsP2 + Lss2 2018 | 4200 [z T ITIOAOC IO T TTO T ITIITITITOTTT
! l | 1 1
2 |Prek Liang 1 2017 | 1000 ] I|1:1:11:1:1:1IIIIIIIIIIIIIIIIIIIIIIIIIIIIII : : : : : :
3 |prek Liang 2 2016 | 540 e T OO | : | | | | | |
4+ |Bokor Platea 2018 | 260 SRRRSI ””'.”””:””” : : : : : :
5 [stung Metoek 1 2018 | 250 S 1] |||||'||||||;|||||| | | | | | |
6 [Stung Metoek 11 2016 | 260 gaanni ||||||:|||||| I | | : | | | |
| | | | | | [
7 |Middle St. Russei Chrum| 2020 | 28.0 S
Total 679.0
Legend: | Preliminary study ‘ | ng%l;{fgg%r:]tn&
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