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ADB Asian Development Bank/

ASEAN Association of South East Asian Nations/

CA. Catchment Area/

CDC Council of Development for Cambodia/

CIDA Canadian International Development Agency/

CNPA Cambodia National Petroleum Authority/

DAC Devel opment Assistance Committee/

DIME Department of Industry, Mines and Energy/

EEA Environmental Examination Application/

EIA Environmental Impact Assessment/

EAC Electricity Authority of Cambodia/

EDC Electricite du Cambodia/

A Investment Application/

IBRD International Bank for Reconstruction and Devel opment/World Bank

[EIA Initial Environmental Impact Assessment/

IMF International Monetary Fund/

IPP Independent Power Producer/

JBIC Japan Bank for International Cooperation/

JCA Japan International Cooperation Agency/

M/D Minutes of Discussions/

MEF Ministry of Economic and Finance/

MIME Ministry of Industry, Mines and Energy/

MOE Ministry of Environment/

MRC Mekong River Commission/

NEDO New Energy Industrial Technology Development Organization
/

NGO Non-Government Organization/

ODA Overseas Devel opment Administration/

PEOC Private Electricity Operators’'Company/

RDB Rural Development Bank/

REE Rural Electricity Enterprises/

RGC The Roya Government of Cambodia/

UNDP United Nations Development Program/

UNTAC The Unite Nations Temporary Administration for Cambodia/

USAID United States Agency for International Development/
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3-2
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3-4

us$
us$

(R)

M/D

4,000
110
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1.1

1.2

170kW

1 5kw

1

8,900 1,500

12kW

@)

400Km

200kW
3

Preak Dakdeur

200km

@
(3)FAX



(MINE)

1.3
1-1
1-1
No
1 3 3
3 8
2 3 3
3 8
3 / 2 18
3 12
4 / 2 18
3 12
5 2 18
3 12
1.4
1-2
JICA
11 2 18
JICA
2l 2 19 (MIME) JICA
3] 2 20
40 2 21
5 2 22 ( )
6| 2 23 ( )
77 2 24
8| 2 25 ( )
9 2 26 (
100 2 27 (
11| 2 28 ( )
12( 2 29
13 31 MIME




14 3 2 MRC MIME
15 3 3 (MIME)
JICA
16 3 4 MIME
17 3 5 JICA
18 3 6 ,
19 3 7 s
1
20 3 8
21 3 9
22 3 10
23| 3 11
24 3 12 JICA
25 3 13
15
Q) MIME
Suy Sem Minister
Ith Praing Secretary of State M.P.
Khlaut Randy Under Secretary of State
Dr. Bun Narith Hydroelectricity Department, Director
Victor Jona Depaartment of Energy Development,
Deputy Director
Run Chea Department of Energy Development,
Construction Engineer
2 DIME
Kong Pisith Director
Um Saran Deputy Director
Chin Sokhun Deputy Head office (Handicraft)
3 MOE
Keieu Muth GEF Operational Focal Point, Director General
Chuon Chanrithy Department of NR Asst. & Env. Data Management
Director
4 EDC
Chan Sodavath Corporate Planning & Projects, Executive Director
®)
Khoy Khun Hour First Deputy Governor
6
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(8) JICA

(9) JICA



2.1

2.1.1
@)
3 4
40
@)
2000
96
80%
®)
1991
1995
2
1999

11%

10

181,035

1,220

8.5%

1996

73

88.4

1998

10

30%

16

2.2%

11

42%

1996

1998

GDP
2001



75

2.1.2

@
(2) GDP
©)
*
®

(©)

2.1.3

(1991

@

o O o Q@

30
1990
2000
GDP 36 (2000 )
3,090,000,000 (2000 )
GOP 253 (2000 )
0.5%(2000 , )
4 5 2001 2005

1995 )

85%



€)
®

4)
®)

70

2.1.4

4.1

QD

8,888

2.1.5

2000 2002
6.1%

GNP

80%
30.5 11.3
5.2 75.0 19.4
10.2 117.3 35.1
3 4 5%

16,583 121,932
(20,632 299,865
(40,638 469,292

50

32,000

1997

45,045

2003

77,432
140,296



1993 1996 70

1997
1993 2001 876
1995 19
1996 2000 3.7 2001
1.4
1994
1997

2001
1994 CDC(Council for the Development of



Cambodia) CDC

28 CDC
2.2
8,888
80
3
14
2
27
600 800
1,700
150 200m
600 800m
61 10 3 5 15 20
93 98
90
10 1 ha



4,000

3.1
3.1.1
1994 10
@
2
©)
(4)

312

MIME

3.13

MIME

10

1999 2016



@
1999
2015

@)

©)

121IMW (577.6GWh)
744.3MW (2,628.5GWh)

11



3.2

3.2.1

12kw 50kW
64kW 35kW

174kwW
5:30 10:00 11:00
11:00 14:00

380V/220V

220V

3-1

25

75kW

12kW

17:00 23:00

(10 )

3-1

s
o

Police

Military Police

Military

Agriculture, Forest and Fishery

Rural Devel opment

Land, Management and Constr-
uction

Environment

Fire Department

O|O|N| O O~ W|IN|F

Religion and Culture

(=Y
o

Tourist

=
=

Finance and Economy

=
N

Social and Welfare

=
w

Planning

H
~

Women Affair

=
(&)}

Trade

=
(o))

'Telecommunication and Post

=
~

Education Youth and Sport

=
[e0)

Health (hospital)

=
©

Information

12




20

\Water Resources

21

Industry, Mining and Energy

22

Provincial Office

23

Red Cross

P=5kW

24

Public Work and Transport

25

Treasury

26

District office

27

Excise and Tax
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24

200 (80 ) 24
60
380V/220V
220V 2
JICA
MIME 2004 3
380V
215V 253V 220V
120V 135V 165V
3.2.2
2
€Y
a.
b. 1,500
c. 100
d.
e. 5 [0.25 500 /kih ]
f.
100 73
@
a.

15
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40

27

3.3

3.3.1

3.3.2

15

1

0.25 0.5

4,000

10,000ha

16

500kw
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4.1

4.1.1
€y ;
@

4.1.2

7,000

4.2

350km
,200

4km, 12km, 6km

8,888

O’'Moleng, Prek Dakduer, O’ Romis

Dam and Spillway

I ntake chamber

Power canal

Penstock

Powerhouse

Transmission line

Distribution system

Turbines

Generator

Transformers

17



4.3

4.3.1

3km

(1) Monourum sub-district
(2) Sokhadom sub-district
(3) Spean Meanchay sub-district

(4) Roumanea sub-district

7,000 80
1 6
1
4 5
3
6
1 3.5kW
4.3.2
@)
1,200
600m

971
2,127
3,864
1,926
8,888

3km
1,200
150W

27

350km

18

180kwW

200kW

2000

7,000
2020



(2)
2,000mm(1,700 3,000mm)
Avay Chras(12 17N, 106° 17E) 1,710 2,240mm(  1,930mm)
Pre Chhiong(12° 13N, 106° 26' E) 1,680 3,060mm(  2,020mm)

80 90 (1,600 1,800mm) 10
1,600mm 2 3
25 12 13
®3)
1m3/s/100km?2 1/50
70 1/20 40
(4)
MIME
(M/D
JICA
1
3 200kw
3 4-1 1997 3 MIME
Preliminary Study Final Report-3
The Lomphat gauging station at Sre pok river in Rattanak
Kiri Province 1965 1/50,000

5 JICA 10

MIME
Sre Pok  Lomphat C.A.=25,600km?
150km

19



JICA DIME

12

1,500mm

50

1,500mm
4-1

Dakduer , 0" Romis

MIME

10 15%

1999 Prek Dakduer
Prek Dakduer
3 Prek Dakduer

-2 Prek Dakduer
4-3

0" Romis

0’ Romis

B/D

20

0" Romis 4

1m3/s/100km?
1
1mm 1m3/s/100km?
0" Moleng , Prek
200kW
MIME
4-1
Final Design Report
200kw
-1( 4-2 )
4
B/D



4-1 M/D )
O'Moleng Prek Dakduer O'Romis
Total
12°27 N 12°22° N 12°24' N
107°11' E 107°14' E 107°13 E
O'Moleng Prek Dakduerr O'Romis
km? 56 53 42 151
m’/s 25 2.2 1.9 6.6
x 1.5x20 2.0x 10 1.5x15
EL.m 600.8 6735 635
kW 69 61 72 202
mwWh 574 508 631 1,713
m/s 0.51 0.48 0.38 1.37
md/s 0.56 0.53 0.42 151
EL.m 600.8 673.5 635.0
EL.m 585.0 658.5 612.0
m 15.8 15.0 23.0 53.8
m 15.3 14.3 215 51.1
(L) m 350 650 850 1,850
(Ox @ m/sxm 0.56x 0.53x% 0.42x
(L) m 19 17 24
(Ox & m/sxm 0.56x 0.53x 0.42x
10°Uss 1,408 1,244 1,469 4,121
( x_ 35%) ! 1,446
( X 14%) 572
6,291
” 10° 692.0
kW USHkw 30,100
i 10° /kw 3,311
KWh US$/kwh 3.7
" /KWh 404
-1): [Preliminary Study Final Report, March, 1997, MIME]
[ MIME 1m*/s/100km? )]
-2): 1/50,000 ( ,1970)
-3): = x 1.1 10%
-4): = x 24 x 365 x 0.95
-5): MIME
x 202kW
39kw 2,605,000 /kwW 526,210,000
33kwW 2,478,000 /KW 500,556,000
39kw 4,915,000 /KW 992,830,000
60kwW 2,676,000 /KW 540,552,000
100-200kwW | 2,871,000 /KW 579,942,000
202kW 3,311,000 /kW 668,822,000

21




4-2 -1)
O'Moleng Prek Dak Duerr O'Romis
Unit Total
Latitude 12°27 N 12°22° N 12°24 N
L ongitude 107°11' E 107 °11' E 107°13 E
O'M oleng Prek Dakduerr O'Romis
km? 56 53 42 151
m3/s 25 2.2 1.9 6.6
m? 25,000
X Hx 1.5x20 6x50 1.5x15
EL.m 600.8 677 635
EL.m 673.5
m 69 35 72
m3 574 22,000 631
kW 69 *%212(30 182) 72 353
mwh 604 1,392 631 2,627
m3/s 0.51 0.48 0.38 137
m?3/s 0.56 **1.68(0.24 1.44) 0.42 266
EL.m 600.8 675 635.0
EL.m 585.0 658.5 612.0
m 15.8 16.5 23.0 55.3
m 15.3 15.8 21.5 526
L) m 350 650 850 1,850
(Qx? m3/sxm 0.56x% 1.68x 0.42x
(L) m 19 19 24
(Qx? m3/sxm 0.56x 1.683x 0.42x
10°US 1,408 *** 4323 1,469 2,877
( x35%) " 2,520
( X 14%) " 1,008
10,728
” 106 1,180.0
KW US$kw 30,400
" 10° /kW 3,343
KWh US$/kWh 41
» /kWh 449
1) 4hrs
- >
2) ; KeEaEa base operation v
3)***4,323=1,244% 212+61 6 5:30PM 9:30PM 23 6
kw
4) [ x 1/2 ( x 1/2x 24 +4 ]
5) 212kwx24hrsx365+2)+(212kwx24hrsx365+2)+2
x 353kW
39kwW 2,605,000 /kwW 919,565,000 ()
33kwW 2,478,000 /kW 874,734,000
39kW 4,915,000 /KW 1,734,995,000
60kW 2,676,000 /kW 944,628,000
100-200kW 2,871,000 /kW 1,013,463,000
353kW 3,343,000 /kW 1,180,079,000

22




4-3 4 -2)
O'Moleng Prek Dakduer O'Romis Prek Dakduer
Total
12°27 N 12°22" N 12°24'" N 12°22° N
107°11' E 107 °14'" E 107 °13 E 107°15 E
O'Moleng Prek Dakduerr O'Romis Prek Dakduerr
km? 56 53 42 43 151
m’/s 25 2.2 1.9 1.8 8.4
x 1.5x20 2.0x 10 1.5x15
EL.m 600.8 6735 635.0
kw 69 61 72 36 238
mwWh 574 508 631 300 2,013
m’ls 0.51 0.48 0.38 0.39 1.76
m’ls 0.56 0.53 0.42 0.43 1.94
EL.m 600.8 673.5 635.0 683.5
EL.m 585.0 658.5 612.0 672.5
m 15.8 15.0 23.0 11.0 64.8
m 15.3 14.3 215 10.3 61.4
(L) m 350 650 850 350 2,200
Ox @ md/sxm 0.56x 0.59x% 0.42x 043x
(L) m 19 17 24 12
Ox @ md/sxm 0.56x 0.59x% 0.42x 0.43x
10°US$ 1,360 1,340 1,420 710 4,830
( x 35%) 5 1,691
( x 14%) 676
7,197
” 10° 7,916
kW US$KW 30,239
" 10° /kw 3,326
kWh US$kWh 3.6
" /KWh 393
-1): [Preliminary Study Final Report, March, 1997, MIME]
[ MIME 1m*/s/100km? 1
-2): 1/50,000 ( ,1970)
-3): = x 1.1 10%
-4): = x 24 x 365 x 0.95
-5): MIME
x 238kW
39kW 2,605,000 /KW 619,990,000 ( )
33kW 2,478,000 /KW 589,764,000 ( )
39kW | 4,915,000 /KW 1,169,770,000 ( )
60kW 2,676,000 /KW 636,888,000 ( )
100-200kwW | 2,871,000 /KW 683,298,000 ( )
238kw | 3,326,000 /kW 791,588,000 ( )

23




51

5.1.1

1 MIME (Ministry Industry, Mines and Energy)

2 EAC Electricity Authority of Cambodia; Sept., 2001

3 EDC (Electricite du Cambodge; March, 1996)

6

4  Private Electricity Operators/Companies

| PP(Independent Power Producer)

EAC

Dr. Bun Narith

5.1.2
5-1
5.1.3 MIME
MIME 5-1
5-1
No Mekong Hydropower Project Hydropower Devel opment
Office Office Planning Office
1 |Mr. Nong Sareth Mr. Im Vandy Mr. Kun Chea
(Chief Office) (Chief Office) (Chief Office)
2 |Mr.CheaNarin Mr Pan Narin Mr Suon Ponnarith
(Vice Chief Office) (Vice Chief Office) (Vice Chief Office)
3 |Ms. SanVibol Mr. San Seng An Mr. He Sam Ol
(Staff) (Staff) (Staff)
4 |Mr. Kim Nhan Chan Amrin |Mr. Sem Nisith Mr. Pich Bunthoeun
(Staff) (Staff) (Staff)
5 |Ms. Prom Phaly Mr. Eab Ly Cheing Mr. Sim Bun Hy
(Staff) (Staff) (Staff)
6 |Ms KeoSa Mr. Year Chan Mr. Phel Sophal
(Staff) (Staff) (Staff)
7 |Mr.Keo Sa Mr. Chey Sothea Mr. Bun Veana
(Staff) (Staff) (Staff)
8 |Mr. Pen Sameth Mr. Tuon Sara
(Staff) (Staff) (Staff)

24




9 |Mr. Reth Sovannara Mr. Sao Phareoun

(Staff) (Staff) (Staff)
5.1.4
MIME 2001 2002 2003 170 180 200
5.1.5
MIME JICA
0JT( ) JICA
0/M
5.1.6
MIME
MIME IEIA
MOE
MIME DIME
10 DIME

25
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5-1 MIME
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5.2

5.2.1

DIME

5.2.2

DIME MIME
5-2
0/M
Director

0JT

Mr. Kong Pisith

Deputy Director

Mr. Um Saran

Office of Admin Office of Accounting

Office of Industry

Office of Energy !

Office of Mines Office of Metrology

5.2.3

5,850

5.3

MIME

27

Water Supply Unit

Electricity Unit
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B/D

6.2

3-2

€Y)

Q@

T O O ©

29



B/D

6.3

€Y)

@)
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f.
g-
h.
i
B/D
Prek Dakdeur
3-4 1 2m
5 6m
6.4
NO.72.ANRK_BK, August 11, 1999,
Sub-Decree on Environmental Impact Assessment List
of the Projects Required an IEIA or EIA Annex

MW

EEA(Environmental

31



Examination Application)

IEIA(Initial Environmental Impact Assessment) MOE

EEA IEIA
IEE Initial Environmental Examination
MOE EIA
30
45 EIA
MOE
EIA
MOE IA Investment Application
for Cambodia EIA 1A
EIA 1A
TOR
TOR EIA
EIA
TOR
7.1
1)
MIME
2) 200kw

32

EEA IEIA
EIA
CDC Council of Development

30



15 2
5
©) MIME oJT
4)
NEDO
80km 2 25KW
30kW
(5)
JICA
7.2
1)
20
(20 PRA

(3)

33



(4)

®)
8
8.1
8.1.1
@
2
®
0" Moleng, Prek Dak Duer, O’ Romis 3
4
3
1 150w 1,200 180kW
4 5 200kW
®)
3 20KV
16km
20KV 380V

34



(©)

8.1.2

(1) Prek Dakdeur
Romnear 11

(2) 0 Moleng

(3 0O Romis
8.2
8.2.1
(€D M/D
200kw
IEIA

Prek Dakdeur
2km 2km
0" Romis
3
Prek Dakduer
B/D
2 3 3
Prek Dakduer

35



@

3)
0" Romis
1km 2km

8.2.2

4mm

8.2.3

€y

0’ Romis Tang
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0' Moleng

(8/D)

2 PRA

PRA
MIME
MIME 1EIA
MIME

G

NEDO

0.25 0.5 1,000 2,000
10 14
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(
1 Cambodia Statistical Yar Book 2001 Ngt!onal Institute of Statistics,
Ministry of Planning
2 Daily Discharge Data (1965-1969) FD Mekong River Commission
I National Institute of Statistics,
3 Statistical Year Book 2003 Ministry of Planning
4 State of the Basin Report 2003 CD-ROM Mekong River Commission
5 State of the Basin Report 2003 Mekong River Commission
6 State of the Basin Report 2003 - Executive Mekong River Commission
Summary
7 1/100,000 Digital Data for the Map of Mondul Kiri CD-ROM JICA Ministry of Survey
8
9 5 1 Sokla Stationary Office
10 5 1 Dak Dam U.S.Army
11 5 1 Orang U.S.Army
Final Design Report: Prek Dakdeur Micro - .-
12 Hydropower Project, Sen Monorom, Mondulkiri, Mekong River Commission
13 Curent Meter Data & Flow Calculation Sheets
14 Preliminary Study - Final Report Energy Department, MIME
Final Report: Review and Assessment of Water
15 Resources for Mydropower and ldentification of Mekong River Commission
Priority Projects
Prek Dakdeur Micro Hydropower Project, Sen - -
16 Monorom, Mondul Kiri Province, Vol.2, Drawings Mekong River Commission
17 Law on Environmental Protection and natural Ministry of Environment

Resources Management




18 Main Tourist Attractions - Mondul Kiri Province Ministry of Tourism
Master Plan for Tourism Development in Ratana - )
19 Kiri and Mondul Kiri of Cambodia Ministry of Tourisn
20 Sub-decree on Environmental Impact Assessment council of Minister
Process
Guidelines for Integrated Rural Energy Planning
21 and Environmental Assessment in Asia (Experiences UNDP/ESCAP
of China and India)
Cambodia: National Environmental Action Plan - .
22 | 1998-2002 Ministry of Environment
23 More of the Cambodia Less Traveled Ray Zepp
o4 The Cambodia Less Traveled - Northeast Supplement Ray Zepp, Bert"s Books

(Ratanikiri, Mondulkiri)
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®
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©)

2.2

€Y)

1,500W
2 2
100
100
2 5
0.13
87 500 /KWh
73
2 7
50
3 1

/KWh500

73

/kwh

96

100
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15 40
)

3 4
©)

3 3 5

100
®)
15 40

1 0.25 0.5

2.3
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0’ Moleng

2.4

Prek Dakdeur

Putang

0’ Moleng

Putorom

0" Moleng

0" Romis

90

Cherei Saem

01

0" Romis

0.38 0.50

1,500 2,000

Romis

2km

1,500 2,000

Cherei Saem

Putang

B/D



-1 (1/5)
1 Outline of the Respondent
1) Occupation:
a. Manufacturing 10 0 0 0 0
b. Hotel/Retailer 0 15 0 0 0
c. Urban Residents 0 0 25 0 0
d. Village/Agriculture 0 0 0 25 0
e. Government/School 0 0 0 0 25
f. Others 0 0 0 0 0
Total 10 15 25 25 25
2) No. of Years of Occupation:
a. Less than 3 years 0 2 0 0 2
b. 3 years to 5 years 3 4 0 5 4
c. 5 years to 10 years 5 7 7 8 8
d. 10 years to 15 years 0 0 8 9 9
e. 15 years to 20 years 2 2 9 3 0
f. 20 years to 25 years 0 0 1 0 2
g. More than 25 years - - - - -
Total 10 15 25 25 25
2 Use of Electricity
1) Use of Electiricity(Multiple Answers)
a. Every day for the work 10 15 25 24 24
b. Occasionally for the work 0 0 1 4 7
c. Domestic use only 10 15 25 25 15
d. Not using 0 0 0 0 0
Total 20 30 51 53 46
2) If using electricity, how much do you use?
a. Very heavy - more than 1500 W of appliances 2 3 2 1 19
b. Heavy - 500 to 1500W of electricity 8 11 23 21 4
c. Less than 500 W 0 1 0 3 1
Total 10 15 25 25 24

Note:

Answers less than the number of respondents means there was no answer to the

question, which is not shown in the table because of the lack of space.
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3) Do you think electricity is sufficiently supplied?

a. Yes 0 0 0 0 0
b. No 10 15 25 25 25
Total 10 15 25 25 25
4) If not, why?(Multiple Answers)
a. There is no public supply system 10 15 25 25 25
b. Frequent black-out 10 14 25 25 22
c. My own generator is too small 10 3 0 0 18
d. Private electricity suppliers cannot increase the capacity 10 15 25 25 9
e. Other reasons 10 12 21 16 3
i. Insufficient supply 1 7 9 9
ii. Unreliable supply 7 5 4 6
iii. Low voltage - - 7 1 -
iv. No electricity now - - 1 - -
V. My generator is too small 2 - - - 2
Sub-total for "e. Other reasons" 10 12 21 16 3
Total 50 59 96 91 77
5) If you use electricity at present, do you think
a. The electricity charge at present is expensive 9 15 24 23 25
b. The electricity charge is appropriate 1 0 1 2 0
c. The electricity charge is cheap 0 0 0 0 0
d. 1 do not know if it was expensive 0 0 0 1 0
Total 10 15 25 25 25
6) What is your opinion on the electricity charge per month?
a. 1 can pay if it was round 200 Real/kWh or 0 0 0 1 3
less than 1 % of my monthly income
b. 1 can pay if it was up to 300 Real/kWh or 0 0 0 0 5
less than 2 % of my monthly income
c. 1 can pay up to 400 Real/kWh or 0 0 1 0 3
less than 3 % of my monthly income
Note: Answers less than the number of respondents means there was no answer to the

question, which is not shown in the table because of the lack of space.
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d. 1 can pay up to 500 Real/kWh or 10 15 24 24 14
less than 4 % of my monthly income
e. 1 am not interested 0 0 0 0 0
Total 10 15 25 25 25
7) What is your present monthly income level?
a. More than Riel 2,000,000/month 0 0 0 2 0
b. Riel 2,000,000 - 1,000,000/month 2 3 0 0 3
c. Riel 1,000,000 - 400,000/month 3 1 2 0 10
d. Riel 400,000 - 200,000/month 5 7 11 1 7
e. Less than Riel 200,000/month 0 4 11 22 5
Total 10 15 24 25 25
3 Future Supply of Electricity
1) Do you think electricity supply should be increased?(Multiple Answers)
a. Yes for the future expansion of my business 10 15 25 25 24
b. Yes for more business in the night 10 15 24 25 24
c. Yes for more studying after school 7 11 21 23 25
d. Yes for my electric appliances at home 10 14 25 23 24
e. Not necessary 0 0 0 0 0
Total 37 55 95 96 97
2) How should electricity supply be increased?(Multiple Answers)
a. Public supply should be considered 10 11 15 21 25
b. Private supply is enough 0 0 0 2 0
c. | will purchase generator for my own business 0 0 0 1 0
d. Other reasons 7 13 19 16 2
i. Avoid low voltage - - 1 1
ii. 24 hour services should be considered 2 5 8 7
iii. Avoid insufficient supply 4 8 6 7
iv. Make sure of reliable and stable supply 1 - 3 1
v. No electricity now - - 1 -
Sub-total for "d. Other reasons" 7 13 9 16
Total 17 24 34 40 27
Note: Answers less than the number of respondents means there was no answer to the

question, which is not shown in the table because of the lack of space.

3
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3) If electricity supply was increased, what would be the major Bgnefit?(MuItiple Answers)

a. Business in general should expand 10 15 23 23 25

b. Manufacturing industry will be promoted 10 0 4 1 25

c. Evening activities would become expanded 10 11 14 6 25

d. Studying in the evening will become possible 10 10 18 20 25

e. Other reasons: 0 8 11 12 3
i. Business increase - 6 4 1
ii. 24 hour supply is realized - 1 4 -
iii. Business diversification becomes possible - 1 - - 2
iv. Study in the night become possible - - 2 2 -
V. Living standard will be improved - - 3 2 -
Sub-total for "e. Other reasons" 0 8 11 12 3

Total 40 44 70 62 125
4) If electricity supply was increased, what would be the major problems?

a. People will stay up late in the night 0 0 0 1 3

b. Thriving business increase income of young people 0 1 1 0 5
who hang around on the night clubs

c. Electricity line causes degradation of landscape 0 0 0 0 1

d. Construction of power house will cause degradation 0 0 0 0 1
of landscape, which is important for tourism

e. A number of houses may have to be affected because of the 0 0 0 0 1
construction works

f. Others 10 8 5 0 2
i. Continuity of sufficient supply 8 7 -
ii. No impact to tourism 2 1 - - -
Sub-total for "f.Others" 0 8 5 0 2

g- No answer 0 6 19 24 12

Total 10 15 35 25 29

Note:

Answers less than the number of respondents means there was no answer to the

question, which is not shown in the table because of the lack of space.
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5) In general, if electricity supply was increased,
a. There will be more benefit 10 15 24 25 25
b. There will not be any benefit 0 0 0 0 0
c. Nothing will change 0 0 0 0 0
d. There will be more problems 0 0 0 0 0
e. No Answer 0 0 1 0 0
Total 10 15 25 25 25
6) If electricity supply was increased,
a. Electricity charge should be the same as it is now 0 0 1 0 0
b. Electricity charge should be cheaper than it is now 10 15 24 24 25
c. 1 am not interested/No Answer 0 0 0 1 0
Total 10 15 25 25 25
Note: Answers less than the number of respondents means there was no answer to the

question, which is not shown in the table because of the lack of space.
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1 Outline of the Respondent

1) No. of Years of Occupation:

a. Less than 3 years 0 2 0 0 2 4 4.0
b. 3 years to 5 years 3 4 0 5 4 16 16.0 ¢———
c. 5 years to 10 years 5 7 7 8 8 35 35.0
d. 10 years to 15 years 0 0 8 9 9 26 26.0 I]_’Gl > 32
e. 15 years to 20 years 2 2 9 3 0 16 16.0 ¢——
f. 20 years to 25 years 0 0 1 0 2 3 3.0
g. More than 25 years - - - - - 0 0.0
Total 10 15 25 25 25 100 100
2 Use of Electricity
1) Use of Electiricity(Multiple Answers)
a. _Every day for the work 10 15 25 24 24 98 98.0 :t> High Demand
b. Occasionally for the work 0 0 1 4 7 12 12.0 on Electricity
c.__Domestic use only 10 15 25 25 15 90 90.0
d. _Not using 0 0 0 0 0 0 0.0
2) If using electricity, how much do you use?
a. _Very heavy - more than 1500 W of appliances 2 3 2 1 19 27 27.0
b. Heavy - 500 to 1500W of electricity 8 11 23 21 4 67 67.0 I:}_"94 of Heavy Use
c. Less than 500 W 0 1 0 3 1 5 5.0
3) Do you think electricity is sufficiently supplied?
a. Yes 0 0 0 0 0 0 0.0
b. No 10 15 25 25 25 100 100.0
4) If not, why?(Multiple Answers)
a. _There is no public supply system 10 15 25 25 25 100 100.0
b. __Frequent black-out 10 14 25 25 22 96 96.0 High Demand
Cc. My own generator is too small 10 3 0 0 18 31 31.0 on Electricity
d. _Private electricity suppliers cannot increase the capacity 10 15 25 25 9 84 84.0
e.___Other reasons 10 12 21 16 3 62 62.0 i i
i. __Insufficient supply 1 7 9 9 1 27 43.5 High Expectations
ii. Unreliable supply 7 5 4 6 - 22 35.5 :t) on Electricity
iii. Low voltage - - 7 1 - 8 12.9 Supply
iv. No electricity now - - 1 - - 1 1.6
V. My generator is too small 2 - - - 2 4 6.5
Total for "e. Other reasons' 10 12 21 16 3 62 100.0 .
5) If you use electricity at present, do you think High Demand
a. The electricity charge at present is_expensive 9 15 24 23 25 96 96.0___|—» on Low Price
b. The electricity charge is appropriate 1 0 1 2 0 4 4.0 Electricity
c.___The electricity charge is cheap 0 0 0 0 0 0 0.0
d. 1 do not know if it was expensive 0 0 0 1 0 1 1.0
6) What is your opinion on the electricity charge per month?
a. | can pay if it was round 200 Real/kWh or 0 0 0 1 3 4 4.0

less than 1 % of my monthly income
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—>

—>

b. I can pay if it was up to 300 Real/kWh or 0 0 0 0 5 5 5.0
less than 2 % of my monthly income
c.__ | can pay up to 400 Real/kWh or 0 0 1 0 3 4 4.0
less than 3 % of my monthly income
d. I can pay up to 500 Real/kWh or 10 15 24 24 14 87 87.0
less than 4 % of my monthly income
e. | am not interested 0 0 0 0 0 0 0.0
7) What_is your present monthly income level?
a. _More than Riel 2,000,000/month 0 0 0 2 0 2 2.0
b. Riel 2,000,000 - 1,000,000/month 2 3 0 0 3 8 8.0
c.__Riel 1,000,000 - 400,000/month 3 1 2 0 10 16 16.0
d. _Riel 400,000 - 200,000/month 5 7 11 1 7 31 31.0
e. Less than Riel 200,000/month 0 4 11 22 5 42 42.0
3 Future Supply of Electricity
1) Do you think electricity supply should be increased?(Multiple Answers)
a. _Yes for the future expansion of my business 10 15 25 25 24 99 99.0
b. Yes for more business in the night 10 15 24 25 24 98 98.0
c.___Yes for more studying after school 7 11 21 23 25 87 87.0
d. Yes for my electric appliances at home 10 14 25 23 24 96 96.0
e. _Not necessary 0 0 0 0 0 0 0.0
2) How should electricity supply be increased?(Multiple Answers)
a. _Public supply should be considered 10 11 15 21 25 82 82.0
b. Private supply is enough 0 0 0 2 0 2 2.0
c.__L will purchase generator for my own business 0 0 0 1 0 1 1.0
d. _Other reasons 7 13 19 16 2 57 57.0
i. Avoid low voltage - - 1 1 - 2 3.5
ii. 24 hour services should be considered 2 5 8 7 - 22 38.6
iii. Avoid insufficient supply 4 8 6 7 2 27 47.4
iv. Make sure of reliable and stable supply 1 - 3 1 - 5 8.8
v. _No electricity now - - 1 - - 1 1.8
Total for "d. Other reasons' 7 13 19 16 2 57 100.0
3) If electricity supply was_increased, what would be the major benefit?(Multiple Answers) 0
a. Business in _general should expand 10 15 23 23 25 96 96.0
b. Manufacturing industry will be promoted 10 0 4 1 25 40 40.0
c.___Evening activities would become expanded 10 11 14 6 25 66 66.0
d. Studying in the evening will become possible 10 10 18 20 25 83 83.0
e. _Other reasons: 0 8 11 12 3 34 34.0
i. Business_increase - 6 6 4 1 17 50.0
ii. 24 hour supply is realized - 1 - 4 - 5 14.7
iii. Business diversification becomes possible - 1 - - 2 3 8.8
iv.  Study in the night become possible - - 2 2 - 4 11.8
V. Living standard will be improved - - 3 2 - 5 14.7
Sub-total for "e. Other reasons" 8 11 12 3 34 100.0

High Demand
on Low Price
Electricity

I]—> Low Income Group

High Demand
on Electricity

Demand on
Public Supply

Demand on Stable
Electricity Supply

High Expectations
on Electricity Supply
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4) If electricity supply was increased, what would be the major problems?

a. People will stay up late in the night 0 0 0 1 3 4 4.0
b. Thriving business increase income of young people 0 1 1 0 5 7 7.0
who hang around on the night clubs
c. Electricity line causes degradation of landscape 0 0 0 0 1 1 1.0
d. Construction of power house will cause degradation 0 0 0 0 1 1 1.0
of landscape, which is important for tourism Lack of E ;
e. A number of houses may have to be affected because of the 0 0 0 0 1 1 1.0 ack ot gperlences
construction works onfDiﬁa xanta%e
f. Others 10 8 5 0 2 25 25.0 OEI e Use 0
i. Continuity of sufficient supply 7 5 - 2 22 88.0 ectricity

8
ii. No impact to tourism 2 1 - - - 3 12.0
Sub-total for "f.Others" 10 8 5 0 2 25 100.0
0 6 19 24 12 61 61.0

g.___No_answer

5) In general, if electricity supply was_increased,

Benefit of the

a. There will be more benefit 10 15 24 25 25 99 99.0

b. There will not be any benefit 0 0 0 0 0 0 0.0 Foreseeable Future
c.___Nothing will change 0 0 0 0 0 0 0.0

d. There will be more problems 0 0 0 0 0 0 0.0

e. No Answer 0 0 1 0 0 1 1.0

6) If electricity supply was_increased,

a. Electricity charge should be the same as it _is now 0 0 1 0 0 1 1.0 D d Low Cost
b. Electricity charge should be cheaper than it is now 10 15 24 24 25 98 98.0 —> emin Ion ow oS

c. 1 am not interested/No Answer 0 0 0 1 0 1 1.0 of Electricity
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8 888

1777
50
a. 500 2 18
b. 500 3 71
c. 250 16 142
d. 100 31 275
e. 50 42 373
f. 897
1777
a-f
2,000
40
3kwh/ 1kWh 650
1 2000 Flat Rate
1
a. 500 2 18 40.0 710.80
b. 500 8 71 20.0 1,421.60
c. 250 16 142 10.0 1,421.60
d. 100 31 275 4.0 1,101.74
e. 50 42 373 2.0 746.34
f. 897 0.5 448 .50
1,777 5,850.58
a-f
2) 100 /
3)
5,850 /
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IEE Checklist of Environmental Parameters for the Micro-hydropower Project for Rural Electrification of Mondul Kiri Province

a.

3-1

O'moleng Site(1/7

o Negative impact

Positive impact

Actions Affecting Environmental
Resources and Values
(A)

Damages to Environment

(B)

Recommended Feasible
Protection Measures

©)

(IEE)

(D)

(Significant Effect)

No  Signifi-
cant D1

(small)

(Mode-
rate) D3

(Major)
D4

Supplemental Infor-
mation Sources (E)

Part B/ [Part B/

A

A. Environmental Problems Due to Project Location

1.
Resettlement

Encroachment into precious-
us ecology

3. /
Encroachment on historical
/cultural values

4.
Watershed erosion & silt runoff
and sedimentation

5.
Impairment of navigation

6.
Effects on groundwater hydrology

7.
Migrating valuable fish species

8.
Inundation of mineral resources

9. /
Other inundation losses or
adverse effects

10.
Impacts imposed on the tourism
potential area

1@
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IEE Checklist of Environmental Parameters for the Micro-hydropower Project for Rural Electrification of Mondul Kiri Province

a. O'moleng Site( /7

o Negative impact

Positive impact

Actions Affecting Environmental
Resources and Values
(A)

Damages to Environment

(B)

Recommended Feasible
Protection Measures

©)

(IEE) (D)

(Significant Effect)

No  Signifi-
cant D1

(small)

(Mode-
rate) D3

(Major)
D4

Supplemental Infor-
mation Sources(E)

Part B/ [Part B/

B

B:Environmental Problems Related to Design

1.
Road erosion

2.
Reservoir site preparation

3.
Water rights conflicts

4,
Fish screens

5.
Changes of River Morphology

6.
Changes of riverside morphology
and vegetation

7.
Transmission line is constructed

Participatory process for
design works
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IEE Checklist of Environmental Parameters for the Micro-hydropower Project for Rural Electrification of Mondul Kiri Province

a. O'moleng Site( /7

o Negative impact

Positive impact

Actions Affecting Environmental
Resources and Values
(A)

Damages to Environment

(B)

Recommended Feasible
Protection Measures

©)

(IEE) (D)

(Significant Effect)

No  Signifi-
cant D1

(small)

(Mode-
rate) D3

(Major)
D4

Supplemental Infor-
mation Sources(E)

Part B/ [Part B/

C

C.Environmental Problems Associated with Construction Stage

1. /
Soil erosion/silt runoff

O

2.
Other construction hazard

@)

safety of workers and residents

(b)

sanitation at worker's camp

©

water-oriented diseases

d 7/ / / /
dust/odors/fires/noise/vibrations

Q) 4
quarrying hazard(blasting/hauling)

()

environmental aesthetics

3.
Construction monitoring

OO O O O O O

4.
Expansion of employment
opportunities

5.

Disruption of the tourism with
waterfall during the construction
period.
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IEE Checklist of Environmental Parameters for the Micro-hydropower Project for Rural Electrification of Mondul Kiri Province

a. O'moleng Site( /7

o Negative impact

Positive impact

Actions Affecting Environmental

Damages to Environment

Recommended Feasible

(IEE) (D)

(Significant Effect)

Supplemental Infor-

Resources and Values Protection Measures No Signifi{  (small) (Mode-|  (Major) | _mation Sources(E)
(A) (B) (€ cant D1 rate) D3 D4 [PartB/ |Part B/

D.
D.Environmental Problems Relating to Project Maintenance and Operations
1.

Downstream flow variations O
2.

Depreciation of downstream

inundation fisheries
3.

Downstream erosion
4,

Lack of Run-of-river management O
5. (

Eutrophication(aquatic weeds) O
6.

Downstream water quality

Insect vector disease hazard O
8.

Estuarine and marine fisheries impacts
9.
Headwork stability O ©
10.

Operation monitoring O
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IEE Checklist of Environmental Parameters for the Micro-hydropower Project for Rural Electrification of Mondul Kiri Province

a. O'moleng Site( /7

o Negative impact

Positive impact

Actions Affecting Environmental
Resources and Values
(A)

Damages to Environment

(B)

Recommended Feasible
Protection Measures

©)

(IEE) (D)

(Significant Effect)

No  Signifi-
cant D1

(small)

(Mode-
rate) D3

(Major)
D4

Supplemental Infor-
mation Sources(E)

Part B/ [Part B/

E

E.Potential Environmental Enhancement Measures

1.
Run-of-river fishery enhancement

2.
Drawdown agriculture

3.

Downstream community water supply

4.
Downstream agriculture

5. /
Forestry/wildlife reserves

Cco2

6.
Recreation
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a. O'moleng Site(6/7

o Negative impact

Positive impact

Actions Affecting Environmental

Damages to Environment

Recommended Feasible

(IEE) (D)

(Significant Effect)

Supplemental Infor-

Encroachment on precious
ecology

Resources and Values Protection Measures No Signifi{  (small) (Mode-|  (Major) | _mation Sources(E)
(A) (B) (€ cant D1 rate) D3 D4 [PartB/ |Part B/
F.
F. Additional Consideration for Hydropower Projects
1.
Multipurpose management needs @
2.
Rural electrification ©
3. COo2
Transmission lines
@

® .
Impairment of wildlife
movement

©)

Impairment of environmental
aesthetics

(D

Soil erosion from construction
and areas left exposed
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IEE Checklist of Environmental Parameters for the Micro-hydropower Project for Rural Electrification of Mondul Kiri Province

a. O'moleng Site( /7

o Negative impact

Positive impact

Actions Affecting Environmental
Resources and Values
(A)

Damages to Environment

(B)

Recommended Feasible
Protection Measures

©)

(IEE) (D)

(Significant Effect)

No  Signifi-
cant D1

(small)

(Mode-
rate) D3

(Major)
D4

Supplemental Infor-
mation Sources(E)

Part B/ [Part B/

G.
G.Critical Review Criteria

1.
Loss in irreplaceable natural
resources and values

2.

Accelerated use of resources
for short-term-gains

3.
Endangering of species

4.
Undesirable rural-to-urban
migration.

5.

Increase in affluent/poor people
gap

6.
Ethnic minrity is affected

by the project
7. 1)
Participation of the local
population and information
dissemination

2004

Note: 1)

D4)
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IEE Checklist of Environmental Parameters for the Micro-hydropower Project for Rural Electrification of Mondul Kiri Province

b.

O'romis Site(1/7

o Negative impact

Positive impact

Actions Affecting Environmental
Resources and Values
(A)

Damages to Environment

(B)

Recommended Feasible
Protection Measures
(€)

(IEE)

(D)

(Significant Effect)

No Signifi-
cant D1

(small)

(Mode-
rate) D3

(Major)
D4

Supplemental Infor-
mation Sources (E)

Part B/  |Part B/

A

A: Environmental Problems Due to

Project Location

1.
Resettlement

Encroachment into precious-
us ecology

3. /
Encroachment on historical
/cultural values

4.
Watershed erosion & silt runoff
and sedimentation

5.
Impairment of navigation

6.
Effects on groundwater hydrology

7.
Migrating valuable fish species

8.
Inundation of mineral resources

9. /
Other inundation losses or
adverse effects

10.
Impacts imposed on the tourism
potential area

0O
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IEE Checklist of Environmental Parameters for the Micro-hydropower Project for Rural Electrification of Mondul Kiri Province

b. O'romis Site( /7

o Negative impact

Positive impact

Actions Affecting Environmental
Resources and Values
(A)

Damages to Environment

(B)

Recommended Feasible
Protection Measures
(€)

(IEE) (D)

(Significant Effect)

No Signifi-
cant D1

(small)

(Mode- (Major)
rate) D3 D4

Supplemental Infor-
mation Sources(E)

Part B/  |Part B/

B

B:Environmental Problems Related to Design

1.
Road erosion

2.
Reservoir site preparation

3.
Water rights conflicts

4,
Fish screens

5.
Changes of River Morphology

6.
Changes of riverside morphology
and vegetation

7.
Transmission line is constructed

Participatory process for
design works
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b. O'romis Site(3/7

o Negative impact

Positive impact

Actions Affecting Environmental
Resources and Values
(A)

Damages to Environment

(B)

Recommended Feasible
Protection Measures
(€)

(IEE) (D)

(Significant Effect)

No Signifi-
cant D1

(small)

(Mode- (Major)
rate) D3 D4

Supplemental Infor-
mation Sources(E)

Part B/  |Part B/

Cc

C:Environmental Problems Associated with Construction Stage

1. /
Soil erosion/silt runoff

O

2.
Other construction hazard

(@)

safety of workers and residents

(b)

sanitation at worker's camp

©

water-oriented diseases

(dy 7/ / / /
dust/odors/fires/noise/vibrations

() « 7/
quarrying hazard(blasting/hauling)

()

environmental aesthetics

3.
Construction monitoring

OO OO OO NG

4.
Expansion of employment
opportunities
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b. O'romis Site(4/7

o Negative impact

Positive impact

(IEE) (D)

Actions Affecting Environmental Damages to Environment Recommended Feasible (Significant Effect) Supplemental Infor-
Resources and Values Protection Measures No Signifi-{  (small) (Mode- (Major) | _mation Sources(E)
(A) (B) (€ cant D1 rate) D3 D4 |Part B/ _ |Part B/
D.
D.Environmental Problems Relating to Project Maintenance and Operations
1.
Downstream flow variations O
2.
Depreciation of downstream
inundation fisheries
3.
Downstream erosion
4.
Lack of Run-of-river management O
5. (
Eutrophication(aquatic weeds) O
6.
Downstream water quality
Insect vector disease hazard O
8.
Estuarine and marine fisheries impacts
9.
Headwork stability O ©
10.
Operation monitoring O
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IEE Checklist of Environmental Parameters for the Micro-hydropower Project for Rural Electrification of Mondul Kiri Province

b. O'romis Site(5/7

o Negative impact

Positive impact

Actions Affecting Environmental
Resources and Values
(A)

Damages to Environment

(B)

Recommended Feasible
Protection Measures
(€)

(IEE) (D)

(Significant Effect)

No Signifi-
cant D1

(small)

(Mode-
rate) D3

(Major)
D4

Supplemental Infor-
mation Sources(E)

Part B/  |Part B/

E

E:Potential Environmental Enhancement Measures

1.
Run-of-river fishery enhancement

2.
Drawdown agriculture

3.
Downstream community water supply

4.
Downstream agriculture

5. /
Forestry/wildlife reserves

Co2

6.
Recreation
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IEE Checklist of Environmental Parameters for the Micro-hydropower Project for Rural Electrification of Mondul Kiri Province

b. O'romis Site(6/7

o Negative impact

Positive impact

Actions Affecting Environmental

Damages to Environment

Recommended Feasible

(IEE) (D)

(Significant Effect)

Supplemental Infor-

Resources and Values Protection Measures No Signifi-{  (small) (Mode- (Major) | _mation Sources(E)
(A) (B) (®) cant D1 rate) D3 D4 [PartB/ [PartB/
F.
F. Additional Consideration for Hydropower Projects
1.
Multipurpose management needs ©
2.
Rural electrification ©
3. CO2
Transmission lines O
(@)
Encroachment on precious O
ecology
()
Impairment of wildlife
movement
c)
Impairment of environmental O
aesthetics
(d)
Soil erosion from construction O

and areas left exposed
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IEE Checklist of Environmental Parameters for the Micro-hydropower Project for Rural Electrification of Mondul Kiri Province

b.

O'romis Site(7/7

o Negative impact

Positive impact

Actions Affecting Environmental
Resources and Values
(A)

Damages to Environment

(B)

Recommended Feasible
Protection Measures
(€)

(IEE) (D)

(Significant Effect)

No Signifi-
cant D1

(small)

(Mode- (Major)
rate) D3 D4

Supplemental Infor-
mation Sources(E)

Part B/  |Part B/

G
G

:Critical Review Criteria

1.
Loss in irreplaceable natural
resources and values

2.

Accelerated use of resources
for short-term-gains

3.
Endangering of species

4.
Undesirable rural-to-urban
migration.

5.
Increase in affluent/poor people

gap

6.
Ethnic minrity is affected
by the project

7. 1)
Participation of the local
population and information
dissemination

2004

Note: 1)

D4)
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IEE Checklist of Environmental Parameters for the Micro-hydropower Project for Rural Electrification of Mondul Kiri Povince

c. Prek Dakdeur Site(1/7

o Negative impact

Positive impact

Actions Affecting Environmental
Resources and Values
(A)

Damages to Environment

(B)

Recommended Feasible
Protection Measures

©)

(IEE)

(D)

(Significant Effect)

No Signifi-
cant D1

(small)

(Mode-
rate) D3

(Major)
D4

Supplemental Infor-
mation Sources (E)

Part B/ |Part B/

A.
A. Environmental Problems Due to P

roject Location

1.
Resettlement

Encroachment into precio-
us ecology

3. /
Encroachment on historical
/cultural values

4.
Watershed erosion & silt runoff
and sedimentation

5.
Impairment of navigation

6.
Effects on groundwater hydrology

7.
Migrating valuable fish species

8.
Inundation of mineral resources

9. /
Other inundation losses or
adverse effects

10.
Impacts imposed on the tourism

potential area

O ©
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IEE Checklist of Environmental Parameters for the Micro-hydropower Project for Rural Electrification of Mondul Kiri Province

c. Prek Dakdeur Site(2/7

o Negative impact

Positive impact

Actions Affecting Environmental
Resources and Values
(A)

Damages to Environment

(B)

Recommended Feasible
Protection Measures

©)

(IEE) (D)

(Significant Effect)

No Signifi-
cant D1

(small)

(Mode-
rate) D3

(Major)
D4

Supplemental Infor-
mation Sources(E)

Part B/ |Part B/

B.
B.Environmental Problems Related to

Design

1.
Road erosion

2.
Reservoir site preparation

3.
Water rights conflicts

4.
Fish screens

5.
Changes of River Morphology

6.
Changes of riverside morphology
and vegetation

7.
Transmission line is constructed

Participatory process for
design works




IEE Checklist of Environmental Parameters for the Micro-hydropower Project for Rural Electrification of Mondul Kiri Province

c. Prek Dakdeur Site(3/7

o Negative impact

Positive impact

Actions Affecting Environmental
Resources and Values

(A)

Damages to Environment

(B)

Recommended Feasible
Protection Measures

©)

(IEE) (D)

(Significant Effect)

No Signifi-
cant D1

(small)

(Mode-
rate) D3

(Major)
D4

Supplemental Infor-
mation Sources(E)

Part B/ |Part B/

C.
C.Environmental Problems Associated

with Construction Stage

1. /
Soil erosion/silt runoff

O

2.
Other construction hazard

@)

safety of workers and residents

(b)

sanitation at worker's camp

(©

water-oriented diseases

d 7/ / / /
dust/odors/fires/noise/vibrations

(€ « 7/
quarrying hazard(blasting/hauling)

()

environmental aesthetics

3.
Construction monitoring

O] O OO OO O

4.
Expansion of employment
opportunities

5.

Disruption of the tourism with
waterfall during the construction
period.
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IEE Checklist of Environmental Parameters for the Micro-hydropower Project for Rural Electrification of Mondul Kiri Province

c. Prek Dakdeur Site(4/7

o Negative impact

Positive impact

Actions Affecting Environmental

Damages to Environment

Recommended Feasible

(IEE) (D)

(Significant Effect)

Supplemental Infor-

Resources and Values Protection Measures No Signifi{  (small) (Mode- (Major) [ _mation Sources(E)
(A) (B) © cant D1 rate) D3 D4 |Part B/ |Part B/
D.
D.Environmental Problems Relating to Project Maintenance and Operations

1.

Downstream flow variations O
2.

Depreciation of downstream

inundation fisheries
3.

Downstream erosion
4.

Lack of Run-of-river management O
5. (

Eutrophication(aquatic weeds) O
6.

Downstream water quality

Insect vector disease hazard O
8.

Estuarine and marine fisheries impacts
9.
Headwork stability O ©
10.

Operation monitoring O
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IEE Checklist of Environmental Parameters for the Micro-hydropower Project for Rural Electrification of Mondul Kiri Province

c. Prek Dakdeur Site(5/7

o Negative impact

Positive impact

Actions Affecting Environmental
Resources and Values
(A)

Damages to Environment

(B)

Recommended Feasible
Protection Measures
(©)

(IEE) (D)

(Significant Effect)

No Signifi-
cant D1

(small)

(Mode-
rate) D3

(Major)
D4

Supplemental Infor-
mation Sources(E)

Part B/ |Part B/

E

E.Potential Environmental Enhancement Measures

1.
Run-of-river fishery enhancement

2.
Drawdown agriculture

3.
Downstream community water supply

4.
Downstream agriculture

5. /
Forestry/wildlife reserves

COo2

6.
Recreation
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IEE Checklist of Environmental Parameters for the Micro-hydropower Project for Rural Electrification of Mondul Kiri Province

c. Prek Dakdeur Site(6/7

o Negative impact

Positive impact

Actions Affecting Environmental
Resources and Values
(A)

Damages to Environment

(B)

Recommended Feasible
Protection Measures

(©)

(IEE) (D)

(Significant Effect)

No Signifi-
cant D1

(small)

(Mode-
rate) D3

(Major)
D4

Supplemental Infor-
mation Sources(E)

Part B/ |Part B/

power Projects

F.
F. Additional Consideration for Hydro
1.

Multipurpose management needs

©

2.
Rural electrification

3.
Transmission lines

COo2

@ ]
Encroachment on precious
ecology

®) o
Impairment of wildlife
movement

c)
Impairment of environmental
aesthetics

(d)
Soil erosion from construction
and areas left exposed
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IEE Checklist of Environmental Parameters for the Micro-hydropower Project for Rural Electrification of Mondul Kiri Province

c. Prek Dakdeur Site(7/7

o Negative impact

Positive impact

Actions Affecting Environmental
Resources and Values
(A)

Damages to Environment

(B)

Recommended Feasible
Protection Measures

©)

(IEE) (D)

(Significant Effect)

No Signifi-
cant D1

(small)

(Mode-
rate) D3

(Major)
D4

Supplemental Infor-
mation Sources(E)

Part B/ |Part B/

G.Critical Review Criteria

1.

Loss in irreplaceable natural

resources and values

2.

Accelerated use of resources

for short-term-gains

3.
Endangering of species

4.
Undesirable rural-to-urban
migration.

5.

Increase in affluent/poor people

gap

6.
Ethnic minrity is affected

by the project
7. 1
Participation of the local
population and information
dissemination

2004

Note: 1)

D4)
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IEE Checklist of Environmental Parameters for the Micro-hydropower Project for Rural Electrification of Mondul Kiri Povince

c. Prek Dakdeur Site - Regulating Pond (1/7

o Negative impact

Positive impact

Actions Affecting Environmental
Resources and Values
(A)

Damages to Environment

(B)

Recommended Feasible
Protection Measures

©)

(EE) (D)

(Significant Effect)

No Signifi-
cant D1

(small)

(Mode- (Major)
rate) D3 D4

Supplemental Infor-
mation Sources (E)

Part B/ |Part B/

A

A. Environmental Problems Due to Project Location

1.
Resettlement

Encroachment into precio-
us ecology

3. /
Encroachment on historical
/cultural values

4.
Watershed erosion & silt runoff
and sedimentation

5.
Impairment of navigation

6.
Effects on groundwater hydrology

7.
Migrating valuable fish species

8.
Inundation of mineral resources

9. /
Other inundation losses or
adverse effects

o X©

10.
Impacts imposed on the tourism
potential area

O ©
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IEE Checklist of Environmental Parameters for the Micro-hydropower Project for Rural Electrification of Mondul Kiri Province

c. Prek Dakdeur Site - Regulating Pond (2/7

o Negative impact

Positive impact

Actions Affecting Environmental
Resources and Values
(A)

Damages to Environment

(B)

Recommended Feasible
Protection Measures

(©)

(IEE) (D)

(Significant Effect)

No Signifi-
cant D1

(small)

(Mode-
rate) D3

(Major)
D4

Supplemental Infor-
mation Sources(E)

Part B/ |Part B/

B

B.Environmental Problems Related to Design

1.
Road erosion

2.
Reservoir site preparation

3.
Water rights conflicts

4.
Fish screens

5.
Changes of River Morphology

6.
Changes of riverside morphology
and vegetation

7.
Transmission line is constructed

Participatory process for
design works




IEE Checklist of Environmental Parameters for the Micro-hydropower Project for Rural Electrification of Mondul Kiri Province

c. Prek Dakdeur Site - Regulating Pond (3/7

o Negative impact

Positive impact

Actions Affecting Environmental
Resources and Values

(A)

Damages to Environment

(B)

Recommended Feasible
Protection Measures

©)

(IEE) (D)

(Significant Effect)

No Signifi-
cant D1

(small)

(Mode-
rate) D3

(Major)
D4

Supplemental Infor-
mation Sources(E)

Part B/ |Part B/

C.
C.Environmental Problems Associated

with Construction Stage

1. /
Soil erosion/silt runoff

O

2.
Other construction hazard

@)

safety of workers and residents

(b)

sanitation at worker's camp

(©

water-oriented diseases

d 7/ / / /
dust/odors/fires/noise/vibrations

(€ « 7/
quarrying hazard(blasting/hauling)

()

environmental aesthetics

3.
Construction monitoring

Ol 00O OO0 Qg o0

4.
Expansion of employment
opportunities

5.

Disruption of the tourism with
waterfall during the construction
period.
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IEE Checklist of Environmental Parameters for the Micro-hydropower Project for Rural Electrification of Mondul Kiri Province

c. Prek Dakdeur Site - Regulating Pond (4/7

o Negative impact

Positive impact

Actions Affecting Environmental

Damages to Environment

Recommended Feasible

(IEE) (D)

(Significant Effect)

Supplemental Infor-

Resources and Values Protection Measures No Signifi{  (small) (Mode- (Major) | _mation Sources(E)
(A) (B) © cant D1 rate) D3 D4 |Part B/ _ [Part B/
D.
D.Environmental Problems Relating to Project Maintenance and Operations

1.

Downstream flow variations O
2.

Depreciation of downstream

inundation fisheries
3.

Downstream erosion
4.

Lack of Run-of-river management O
5. (

Eutrophication(aquatic weeds) O
6.

Downstream water quality

Insect vector disease hazard O
8.

Estuarine and marine fisheries impacts
9.
Headwork stability O ©
10.

Operation monitoring O
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IEE Checklist of Environmental Parameters for the Micro-hydropower Project for Rural Electrification of Mondul Kiri Province

c. Prek Dakdeur Site - Regulating Pond (5/7

o Negative impact

Positive impact

Actions Affecting Environmental
Resources and Values
(A)

Damages to Environment

(B)

Recommended Feasible
Protection Measures
©)

(IEE) (D)

(Significant Effect)

No Signifi-
cant D1

(small)

(Mode-
rate) D3

(Major)
D4

Supplemental Infor-
mation Sources(E)

Part B/ |Part B/

E

E.Potential Environmental Enhancement Measures

1.
Run-of-river fishery enhancement

2.
Drawdown agriculture

3.
Downstream community water supply

4.
Downstream agriculture

5. /
Forestry/wildlife reserves

CO2

6.
Recreation
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IEE Checklist of Environmental Parameters for the Micro-hydropower Project for Rural Electrification of Mondul Kiri Province

c. Prek Dakdeur Site - Regulating Pond (6/7

o Negative impact

Positive impact

Actions Affecting Environmental
Resources and Values
(A)

Damages to Environment

(B)

Recommended Feasible
Protection Measures

©)

(IEE) (D)

(Significant Effect)

No Signifi-
cant D1

(small)

(Mode-
rate) D3

(Major)
D4

Supplemental Infor-
mation Sources(E)

Part B/ |Part B/

Multipurpose management needs

F.
F. Additional Consideration for Hydropower Projects
1.

©

2.
Rural electrification

3.
Transmission lines

CO2

@ ]
Encroachment on precious
ecology

®) o
Impairment of wildlife
movement

c)
Impairment of environmental
aesthetics

(d)
Soil erosion from construction
and areas left exposed
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IEE Checklist of Environmental Parameters for the Micro-hydropower Project for Rural Electrification of Mondul Kiri Province

c. Prek Dakdeur Site - Regulating Pond (7/7

o Negative impact

Positive impact

Actions Affecting Environmental
Resources and Values
(A)

Damages to Environment

(B)

Recommended Feasible
Protection Measures

©)

(IEE) (D)

(Significant Effect)

No Signifi-
cant D1

(small)

(Mode-
rate) D3

(Major)
D4

Supplemental Infor-
mation Sources(E)

Part B/ |Part B/

G.
G.Critical Review Criteria

1.
Loss in irreplaceable natural
resources and values

2.

Accelerated use of resources
for short-term-gains

3.
Endangering of species

4.
Undesirable rural-to-urban
migration.

5.
Increase in affluent/poor people

gap

6.
Ethnic minrity is affected

by the project
7. 1
Participation of the local
population and information
dissemination

2004

Note: 1)

D4)
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