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1 ML

1.1 EFEH S o

MBHILTHHT AT 22— FTF RLXY
JI| Pecher Chenda ARIZAZIE T %, Pecher Chenda Al
F4aia—rnbElInTng, 72733
2—2WNIZIE 7 DORBIEFEEL. 2EOANDIX
3,395 A (Seila, 2004) TH D, I = — 2 IMHED Proposed Busra
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BEX SV DBIT G E ST h, REI
RZE X DU ERERE L C b BTN TH 5,
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HEEZREPLETIUE, BUE~OEE IV NbDEEZLND, —iFIE, BREAICKY T4
WMEAFMARAEX ) (Bio-diversity Conservation Area) (ZHEE SN BREEFEX NI ET D, ZD
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KB EEENL, EEEOWOE D L VK 80m LA RN BUKIE GAERFRIE) 3 X OEUK
NZ&RE L, < 254K < EHIE 2K 330m DORFE (HDPE /34 ) Ti#EKkL, ~v K
B INHN ANy T e N T ERBET, FEORK 56m FROBEBEIICHITEK L TRET
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#3.1 TR FINKHFEEBEOFBEIRE

o G il £ K/L¥ UM, Pecher Chendafff, Bu Sra=t I = —
Bu Sra= I 2 — UHNOETH%E (Seila database®D X4 X 5)

HEHEH B#tT724F e (Seila, 2004) . AM3,395 (Seila, 2004) . 5771HF (AAH, 2002) .
PR TR 22955 T (20204 Mg AL, SRS T I)

EVIEES v — 2780 kW, #HHiEE(LitHiEk : 9361HH (20204EF )

PSSO Sre PokJI|Zk#Preak Poun)!|Bu Sraji. yilskiifs : 197 km®

V& 72 WP E= 64.09 m (IUKfz= E1. 490.67 m, /KHEH.L= E1. 426.58m) . ﬁéﬁﬁé%z 61. 84m

& B INKTIFE B AR = 80KW, FXFHE /K &= 0. 188 m3/s, #FMIFEAHE &= 260MVh

T EEEY ]38 AT RE HE (J:E’%D‘?%J:V)rf(‘JSOmJ:‘(ﬁi&)ﬁ\ a7 ) — MY HEEF2. 5m, maarf(‘jZOm\ AT K A B3, 990
m’) . BUKO GTEREREOMT) | EKE HDPE S 7, KEE330m) . ~v RZ 27 DRl], ~U & by
7 [E717K%& ] (HDPE 3 A 7°154m) , RKEE, FEH (F n A7 0 —KHE1R) | HBKE

Hicl 7 5% fi PEECERR (22kV, AAC) : 9.1 km, {KEEIEHMR (LV, ABC) : 10.9 km
(5 B8. 1 ki thERL AR E2R)

R BB LHEE : 534F FL (FEERRAN : 363F Kb, BUEEF(i : 170F KoL)

PR 661F RK/v

A EIRR=12. 6%, sXEFHE (50%ffiBh) =US$ 0.16 /kWh, FIRR=7. 1%,
GHGH!I i =5, 900 t-C02

HiERL - JICA T

JCA WK Y THE
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2 BV 6 G Hidsk o0 fH S R F R
21 AL BXOMEH

TAZ A a—YNITIEFRIORT L2, 7O00RBFEEL, 2D ANDIE 3395 ATHD,
AN AL 92%03 DD Phnong, 7 A —/V N 8% T, N M F ALV EOBRPHE ST
%, FRITZFEERIDVICE 55725, Phum Lekh Buon #7213 Ot RICAE L TWb, %
< DVBEBEN =2 22— EDICAFET D,

JICA FRA I ERK
3.2 TRAT e aIa—rNONENMNER

BRTEDOLFR, i, . AR EOBRIZILLTOLERBY THD, BB, Hitr—#I2kv,
445 (Househol ds) & 4k (Family) D 2 f¥E7238% 0 . SEILA Tix., Family Z W T\ 5, 1 #Fo

JCA H/K ¥ 7IH P3-4 Rk 184F 6 A
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FIE, BFENFRELTHDZEHH D % (Households) 1 0 & F %k (Family) D 53 K&
RBEE o TG, BREEZMBETHEIL. ZEREOBN THETHIZENEETHY, i
#¥ (Households) & FHW 5 = & & L7,

# 3.2 TAZ « aIa—rNONEOLEHE L ONE
Village Name L ocation
Village .

Code by SEILA by Commune by Meritec Study, 2003 UTM-X | UTM-Y
11040401 |Phum 1 Lekh Muoy Putuet Pum Bun Duth (Bun Tit) 764,510] 1,387,481
11040402 |Phum 2 Lekh Pir Pureang Pnm Rang 764,459 1,387,201
11040403 |Phum 3 Lekh Bei Busra Pnm Busra 764,908| 1,387,108
11040404 |Phum 4 Lekh Buon Putil Pum Pu Tham (Bu Til) 762,878| 1,388,151
11040405 |Phum 5 Lekh Pram Lames Pum Lam Bak 764,575| 1,386,344
11040406 |Phum 6 Lekh Prammuoy |Buja Pum Pu Char 764,766| 1,386,686
11040407 |Phum 7 Lekh Prampir Pulu Pum Sara Ba (Bu Luk) 764,273| 1,385,962
11040408 |(Phum 8) Pum T'mai (Leng Choung) (new village) 763,848| 1,388,210

Source: SEILA database, NI'S census, Meritec study.

* 33 TRAZ + ala—rNONEOHESR - A0

1998 National Census| 2002 AAH Census 2003 SEILA Database | 2004 SEILA Database | 2005 JICA Study Team
) 1 House: Popu- 1 House: Popu- 1 House: Popu- 1 House: Popu- 1 House : Popu-
Village | Family: s jaion | 2™ holds ¢ tation | 7™ holds ¢ lation | PP holds ¢ taion | T™Y! holds |+ lation
Phum 1 na | 63 na | 86, 352| 108 na : 469 116, na | 483 116 L 489
Phum 2 na 431 na 790 330 89 na 415 8 na 1 480 8s8i 480
Phum 3 na ! a4 na ! 67! 293 84" na ! 391 89" na ! 398 92! 394
Phum 4 na . 29, na | 48, 170 100; na 482 101; na . 493 101, 428]
Phum 5 na | 60 na : 79 320 92 na i 425| 95 na : 462 95 462
Phum 6 na ! e na ! 71! 315 81! na ! 385 84 na ! 391 84! 396
Phum 7 na . 67, na | 107. 4740 150 na : 658 151 na .  688| 151 678

Phum 8 na 261 na 40: 171 ' ona ' na : I
TOTAL 379! 577 2425| 704! 3225| 724 | 3395] 727 | 3,327
Annual Growth (%) ! | 11.1%: ' 33.0%]  2.8%: 5.3%)| 0.4%: -2.0%)

Source: 1998 National Census, Water Needs Assessment, Mondul Kiri Province (2002), Action Against Hunger (AAH).
SEILA Database (2003 & 2004), and JICA Study Team (Nov., 2005)

2.2 FEEREFERANRIC L S FETOILIR

T AZNTBT DEFREORFIRDL., =X —EHIZRET 236/ & EBE B~ DA WO EE
IZOWT, FESRERBEHEZIT 72, ZOF#EIL 24 (Phum Lekh Bel & PhumLekh Muoy) @
S0HFDH TN T HA A B a—IZ K Ei LT,

221 F Atk
(1)  FEALAJR

# 34T LY, B TENAPFITEETEED 80%LL EE EHTWES, ZHICHAENSS
<o B, HKE MARUSNDOBROIEMINE) 135 _INAJRTH 5, DEOFEE TIIEH 575
BhiEnT . EAFG7ER° NGO 72 E b B 215 T\ 5,

JCA H/K ¥ 7IH Rk 184F 6 A
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% 34 TRAT e aIla—rvOEERAR HEREFAEER)

Income Source Primary | Secondary| Tertiary

Agricultural produce (crops) 90.0 4.3

Livestock & poultry - 47.8 26.9
Forestry (timber non-timber forest productd 2.0 28.3 34.6
Rice/corn milling 2.0 - -
Repair shop - 2.2

Bakery/ grocery 2.0 - -
Salary from private business/ NGO - 2.2 -
Salary from public service 4.0 10.9 115
Wage from seasonal labor - 4.3 26.9
Total 100.0 100.0 99.9

HiERL - JICA FHA
(20 hHipTH EERE

I NT-/KBAZEEOEIEIE 26%ICEFED . KEDOFEFEEITHEEO STV 70t coRHE
IZHE-> TV 5, 90%LL FOFRENFRAO +HIZ > TRV, 40%RNA4— A 2. bT 7
H—  HERHEAZFTA L TWSH DI 10%LLF Th o7,

R 1rH®LYDWHE (U=

P—_ANZL DL, aI2=T 4 —NITBHEREEDFEL TWND, BERE R > T D IR
AT — 2 H Y720 250 K RAHE L TV D DIx L, 70~80% DFf DO AEIL 50 KLz
Wiz 7e, LVFEMREEEBIZR 35 DBV THDH, TRTOREEN LHER &L TEE
ERZ T, HEELTCVDHDIE 12%EE TH-oT2, boEbELWETIEZ 3000 V=L (1
RAVLLTF) F2EE L HE L TR L. MRS OB TERELTE % PEML 2 B OS24
TEBEOTZDIIN—2—H5]T 2 AfREEZ R L TWD,

100%
80% -
60% -
40% -

20% + ‘ |
0% - [ ——

200,000 200,001 to 350,001 to 500,001 to More than
and below 350000 500,000 650,000 650,000

‘I:I Phum Lekh Bel B Phum Lekh Muoy ‘

Hih ;- JICA FHA
X 3.3 HHE D7z Y OB A EHEIH =)

JCA I/ Y T P3-6 FRE 184 6 A
FRAE AT RECAA T A 17 FEA Al =7 7 ai
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* 35 17 Abich OHBEIHORNE T )v)

Expense item n % Minimum Median Maximum
Food 50 100.0 1,000 47,500 600,000
Clothing 11 22.0 2,000 10,000 100,000
Child care 15 30.0 2,000 5,000 60,000
Education 12 24.0 500 5,500 40,000
Medical treatment/medicines 32 64.0 1,000 30,000 200,000
Transportation 8 16.0 3,000 10,000 60,000
Amusement/recreation 19 38.0 2,000 10,000 60,000
Fuel for lighting/cooking 43 86.0 2,000 3,000 300,000
Personal care 46 92.0 500 4,000 15,000
Payment of debt/loan 2 4.0 25,000 37,500 50,000
Saving 6 12.0 30,000 100,000 100,000

Total expenses of each samplehousehold 50 100.0 3,000 116,500 835,000

HiERL - JICA FHA
(4 [FHEfM LIS

) 80%DMIEENEMEZ T2 ENH D EEZTN. L ITBESCKAN S DEETH -T2,
BWLAERIIREFHELTE LT, B IFE 21T O BBEITEE LRV, £ 90%D a1 #E )3 & #
MR IFEEZIT-oTELT, FE2ITH> O THEEZHEBICIHFO TBLLET, EWH LD Th-
7=,

(1) TxpRAF—fEH

JTIR & L TlE, 70%DEIEENEZ TWA LT 4 —EBAWBIELFhbhTnWg, L T—
r AM7-0 3500 U =)L, dlE—H ARFREA L, 14T 7 E2FTA L TWD, Ny T U —R
BIE 30% 3 FTEF L. — 2 HY 720 347 FEL 6,400 U = /LHEE L TW5,

100%
80% -
60% -
40%
20%

0%

Firewood
Mini—grid
Candles

Charcoal
Kerosene
Car

batteries
Private
generator

Dry cell
batteries

|@Phum Lekh Bei % B Phum Lekh Muoy % |

HiERL - JICA FHA ]
X 3.4 TRZ e aIa— T3 NAF—RIIFER LR

JCA I/ Y T P3-7 FRE 184 6 A
FRAE AT RECAA T A 17 FEA Al =7 7 ai
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(2 T a—TNE N YT U =R FRR

FIEHE O (BEHE 16 A0 95 10 N) 3 FROTDIZ6V Ny TV —%2FFLTW5, [H
BEE 500 5 72 OBREHE 1T E 0 O HU & Lol L T Tl H 28, HEHE Ay T U —D a3 X MI
WHIKICBW TRV EliThHD, T4 —EBAHEARY T U=l FERELTHEI LDOLRLN
Lo L TWARENS ~10 AT TlEdb o720, a3 2—2rHNTI=Z U v RN On
BEILTWD, BMEERST AT ABEHA I TS, LrL, fEDT 4 —EB/LHOfE EA
DT, ZOI=7V vy RPEELTWRWZ ERbholz, 22— rHNIZiE BCS H 0 & DFfF
LTS, TNOHOFFEFEEL THD0E LW, #HiEaI 2 —r NI\ TCEEL
FHEOEBEN TR EFZ Th 5,

% 36 T4 —EBNE Ny T U —BRB ORI

Kerosene (N. of users:37, share 74%) Car battery (N. of users:15, share 30%)
Cost of kerosene per liter Number of baterries owned /household
Mean 2,322 Mean 1.2
Standard Error of Mean 45.05 Standard Error of Mean 0.11
Minimum 2,000 Minimum 1
Maximum 3,000 Maximum 2
Monthly consumption Recharging timesper month
Mean 1.54 Mean 3.47
Standard Error of Mean 0.13 Standard Error of Mean 0.42
Minimum 1 Minimum 1
Maximum 4 Maximum 8
Monthly expenses Monthly expenses for recharging
Mean 3,5662.16 Mean 6,400.00
Standard Error of Mean 320.83 Standard Error of Mean 2,202.92
Minimum 2000 Minimum 1,000
Maximum 10,000 Maximum 28,000

HiERL - JICA FHA ]

% 37 NoT ) —OREJNFALEL IR B

Type of battery Number | Share Cost of battery
12 Volt - 100 Ah — 0% —
12 Volt - 70 Ah 1 7% 130,300
12 Volt - 50 Ah 5 33% 83,000
6 Volt - 5 Ah 10 67% 25,000

HiERL - JICA FHA ]

(3) FEREAOFTARI

BB EZFTAE L TWD DT ELEDHTH 200 CTHh 5, ETFFT v X, BIA7ITHFARE
a2 > TV D NTIIANROBEER TH LN, ZAXELAWEZLELE LTWD, > T, EILL
FEd 9 5 %DEIEFITHRAGRELZE - LB X, TOWDEENE L BB CTh o7z, EBEIAKR
VS TLEEE T AT y R HEENH DL

! EE SR E < D OER N EOKERER O & 5 22 BRI, B SR ORI BRI & & FEF
filize RIEIZH L BT D7z, FHBEREIE L35 2 L ABETH D,

JCA B/ Y T P3-8 FRE 184 6 A
FRAEATRECAA T A I 7 FEA LAl =7 AR
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% 38 NoT ) —OREJNFALEL IR B

Currently owned Want to buy
APPLIANCE
n % n %

Electric lighting 10 20.4 47 95.9
Electric rice cooker - - 27 55.1
Television (color) 5 10.2 24 49.0
Television (black and white) 1 2.0 8 16.3
Video (VHS/VCD) 5 10.2 21 42.9
Radio/radio cassette 1 2.0 16 32.7
Electric fan 1 2.0 35 71.4
Electric water pump for drinking/household 3 6.1 25 51.0
Electric water pump for irrigation - - 7 14.3
Iron 1 2.0 12 24.5
Refrigerator 6 12.2
Washing machine 3 6.1 4 8.2
Video game - - 1 2.0
Karaoke 3 6.1 2 4.1
Grain/cereal/meat grinder 4 8.2
Others
Water pump for washing moto
Motor for wood plane - - 2 100.0
Sewing machine
Electrical pot

HiERL - JICA FHA

223 PR TE B

TAZaIa—FRICAKOEDICK, BHE, BEEEHL WD, WD T A—LVAFE
FEIE 2 — b — WM E e B DS ﬁ%fwéﬂ AERERITR ST D, R0 BE
TIIRE L & BICBEMEENE S L AThh T3, BAD LY (BFHEBHE) 72 & DD
NEEMT I A=V ARENIC L > TIRE SN TV 5,

- RME, FA MR BT, KRTEBRWTHE—DEETHD, 2I2—I2iF
HRITR . 2D XK D BRHIOPERITT 4 — AL DU aFEH LTS, BRIk L'
RV UIN~OBABITABITIIN L TWD EDZ LN, BLRBCHMTH D 7 A7 i
R ZIEEET D IZE - TR,

# 39 £ FH U MNA~OBHEHEOBRFEE

Number of tourists arrived in Mondol kiri
Year Domestic ‘ International
2000 85 213
2002 366 563
2004 8295 1058

2 RS U JHBLER

JCA B/ Y T P3-9 FRE 184 6 A
FRAEATRECAA T A I 7 FEA LAl =7 AR



TAFWE = (7 V4=V E )RR % 4% Part 3 BuSraB bEE

224

M

/;\ﬂj- Xl\o)jZ‘j:l\E'u_J
(1) I E H~DO N EE

FIRAE I NORANIT — 7 v a v TR RSN, 7/ viEala—rERRE L2
2=V AUN=DTN—=T DN ONIE, FIa X FE LT 20 RALLEOSFANITIIRZE 1
B2 o7z, 40 RV EDOTIAN~DEEE R LTZDIE, 30%NZNL T TH o7, EIEOFEE
AT HaRFHE ROV WRY | SNENAE OSERN 2 I 2 —AZf@ninén ) & 2
L7zt Zh, BRBENPIECTE LT D 7 A— IV ANEEZMELEZHAHEDOE Y R A
%E%?é%%ﬁx%%ﬁ?é?%mbkoﬁﬁ’i et U7 G -G 72 SIS, i
IZEWHIRTHE Le&Z21T 2 EH TS, BALERICEDEXOFHIZ, #60EEN—R % E{k
éﬁf%%@%ﬁ#kwo;km@wﬁc%u%ﬁ@%%v%éo

(2 HEEXEHEO I NER

%L DFEREN1~2 RLOFPHTT 4 —E/L BCS TRy T IV —Z2FKEL WD ENnE, FE
L72bDODE T2 B AR %Z 2 RAVUTELTWS, R0 OBOFEENER > mFEl &
muﬁbf‘/\é‘ﬁﬁ§%%ﬂf:o

50%
40%
30% -
20% -
10% .
0%
No, I cannot Less than 2USD 3USD Total of
afford. 2USD 4USD or
more
|@Phum Lekh Bei % BPhum Lekh Muoy % |

HiERL - JICA FHA ]
X 3.5 ABRBE~DZINWER
(3) /INKIIFEE~DOFFEIAI

FREBACINIEE > T2 A ITIED 9 HE DR AZONT DA v EZEa—I2k b &, 30%))E % iED
HZEICHBRDN S D LB X, HEV T, FRITR VN (20%), FEBE(12%), Rk - SR (10%) & 7R o
TW5,

(4)  FEEERTAETRE O 720 DRk

BHERBOE T RE Z & OIUARREZ KBRS 5 Z L BREEN DD, %@—ﬁTSXF%@WT%é*
WICRET D Z ENVEARARTH D, faBHIREZIIRT 57201213, EAN (RERE) 72

JCA WK YV TIE P3-10 SRk 184E 6 A
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PR DB 2 IHRE I UNICERET DM ERH H, D7D, MP TiL, 7V >y hOE=x
RET VT2 ER ARBEN T 256120, B A RKIZ$0.50kWh T 6 H ¥4 73$0.42 (Riel
1680) ICHFELHZ Enn, LVEEARBEIIZOL ) RERMHOI =7V v R~OT7 7 &R
(WL o 1) OERTHDHZ 2R LTS, BEMICE, BRI T EHEA~DY
TR L VS0 REZ B Z ENBZ HILD,

23  BAFERTE LIMEDRESE ) (2 =2=7 1 —1HE))

3 X o — VBREHENIRRC 220 S BN T IR BN X B E RIS D NGO & Seila = X = — U Bi%
Tu T AL TEMMINTND, BOYZIEIT L > TR S oMM TIIARFIHZ v —7,
a2 =T 4 — M EERS. MERHY— RV 7 ) EREHEZESND D, [Maa—%
NRAE (L) FEEZMEML WA, iz ) vy s, YasxZy oA —F
RIEARXBR TR TN —T WDHEIET D L ORENRH D, BHIRIITERMLS, TSR
TEL720N,

A2 2—r ORERFHIDERER THY ., W TEl, . N7 275 GEER) |
RfEY—E A WBEVY—ERLRoTWND, Sdla7 v/ I ATIEENLEND 2 I 22— DIEIA
W= RCR L THR— FERIET KB L TN D, L, Hifin, MEmicE b7 ey
=7 MIFHET D ZENTERD ST, -, TNETITESZER., BFE, Kb s
LRV T T2, TRIFFZI 2= ko THEIESN=7 0y =7 N EELIENIEIZE
R7EHDOTHD, 2005 FRICEHBES NIZFFEBRY — 27 > a v 7OHF T, Wz a—rOFERIE
B R 3 KO RO T8 SR R0 2 & & B LT,

JCA H/K v TIH P3-11 Rk 184F 6 A
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#310  ENFEFESE 2005 TRENTZT AT » aa— v OELEEHE

No Project’s Name Type Outputs Budget Estimate
(Rid)

Economic Sector
1 Red road repair Rurd 10300 m 325,480,000
2 Bridge construction transportation | 2 places 49,833,334
3 Drainage construction 13 places 45,154,642
4 Dam construction Irrigation 200x8x5+3 42,000,000
5 Pumping machine 7 units 19,600,000
6 Cow raising Agriculture 14 16,800,000
7 Buffaloraisng 14 16,800,000
8 Pipe 10300 m 41,200,000
9 Machine 7 units 2,800,000
10 | Riceseed 700 kg 5,600,000
11 | Ko Yon (motor cart) 7 units 39,200,000
12 | Mango seed 700 kg 2,100,000
13 | Durian seed 2172 13,032,000
14 | Rambutan seed 2172 13,032,000
15 | Coconut seed 2172 13,032,000
Social Development Sector
1 Dig hand wells Clean water | 31 units 194,804,000
2 Dig deep wells supply 22 units 88,000,000
3 Water-cleaning basket 724 units 14,480,000
4 Education on health care for women and baby | Health 12 times per year 1,200,000
5 Educate pregnant women on birth giving 12 times per year 1,200,000
6 Train parents on importance of education Education 2 courses per year 2,000,000
7 Latrine construction Hygiene 724 units 1,448,000,000
8 Provide nutrition to vulnerable people Social work 159 4,800,000
9 Visit vulnerable people 2 times 2,400,000
Environment Sector
1 Establish forest protection community Natura 1 group 2,400,000
2 Set up micro-hydro system for electricity Resources 1 place 12,000,000
3 Promote environment law Management 2 times per year 2,400,000

Note that these project items are merely prioritized, not yet budgeted.
H{#2: Provincial Planning Department

TATa a—E, BRICHEEFIE CTH O L D12, KIVBEE~DOEIERIATREME 2 L <FRFk L
Thy, MOHFREEZRAL WD, #BoidaI o —VEREROF TELT ey =7 N Egk
FHHIZLEO2E L, YEroMH SNz ala—rEe&aElicE0HTEY E L, EHETH
=B 4T 4000 75U =0 (]9 9,000 Kv) 12 Eo7edd, IR ORI A N EAS—TET,
FHEMPY R — FEHGETRIT DI ENTERNZ END, ETENREEZOLOOEZRH
EHR THoTCERGKBEN TR EEEFHE o7z, LML, BRIIRICEERFEOH LY —
EATHY, [AaIa2— Tk, MR O, MEBE COXXERMRTEIUL, i Eh
7233 2 — BG4S (Commune Investment Fund) % /K AEL T Y= 7 ML THWE L
T3,

[z =— 2Tk, NGO FEDMAE & HFICET AIREN 2R\ T, A RIF £ O IL[FIVEZE DR SR
IZZ LW, TRIZTAZIZEIT 5 NGOTEEIOMETH 5,

JCA B/ Y T
FRAEATRECAA T A I 7 FEA LAl =7 AR
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#3.11

TAZ + aa— BT 5EEE NGO O E R iEE)

The assisted by international NGOs and consultants for implementation and monitoring.

NGO Name

Sector — Description of work

Nomad Researche et
Soutien International

Health -3-year project Community Malaria Education Project, from
2005 to 2007. Conduct research on malaria in the commune and the
project will establish a drama team in order to provide education on
malaria to local people so as to prevent malaria transmission in the
commune.

Health Net International

Health - improving public health especially at the health center

International
Cooperation Cambodia
(1ICC)

Education/ Literacy- Working on Non-Formal Education and
Veterinary medicine

Cambodia Family
Development Services
(CEDS)

Information - focuses on community information dissemination,
including agricultural and health information

Action Contre LaFiam

(ACF)

Health - Working on water sanitation

Strei Santepheap
Daoembey Parethan
(SSP)

Support the Rights of Ethnic Group for Participatory Devel opment,
starting from 2004 by setting up networks with ethnic communities. Its
main objectives are to help the minority group understand deeper on
their own roles, to establish community forestry for environmental
maintenance, and to empower women'’s capacities.

World Wide Fund for
Nature (WWF)

Environment and wild life protection - focuses on protection of wild-
life from hunting/ trapping and prevention of forest clearance

Association for
Development and
Human Rights of
Cambodia (ADHOC)

Human rights - Focuses on advocacy, awareness raising and protection
of human rights

24

241

HHidh: JCA Fas

EREZ DORER

T—7 gy T

(Bu Sra)

BuSraZ I =—CU—2 3 a vy 7aFEK LI, MEEZLLTIORT,

24.2

#£312 TRT7ala—rTOERESOHME
Commune Name Date Time No. of Participants
Bu Sra Nov. 26, 2005 10:00 — 16:00 48

BRIV T T —

Ny T U—RKETEEN 48 AT 30 A& HHIZ W, £y T U —FIHEDZL LT 1+ —E Ll
HLLIEAI ZEL LTV D,

JCA B/ Y T
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#3183 BRIVTIV—RE

FiidH N (48 AH)
W ES 4
12V Ry T Y —pifg#E 7
6V Ny T U —FTaE 11
Ny TV —RKiTAH 30

Hidh: JCA FaAs

F 4 —F¥/il% 1 B Rid 600 LA EiS#E 425 A% 33 A, Rid 500 A FDO AL 12 ACTH-7-, 1 H
Riel 600 X 1 » A/ 45$ICH ST 5, AHEL ., T —E/I, A H D WITE A 55 EAL THE
ALTEY, HEA TR, FRFCERSH D WIEEA Z &gt TEEE2E>TW\W5,
L7eRo T, HEMCTRBEZHAE LZ VR LIZ0 325 2 LIZi3ELTW 2y,

2 3 22— WIZIE BCSIE Bujakf, Puluftd 2 @EpfEfEd %, Puluffd BCS TOFREHAMITLLT
DEBYTHDH, BCSTIZ1IHK 1Y v ¥ —=Rid 3000075 4 —E/LHEHEE L TW5,

% 3.14 BCS FE&EH M (Puluff BCS)

gk FeEkH4: (Rid)
12V, 70A 3,500
12V, 50A 2,500
12V, 40A 2,000
6V B0 o T

Hidh: JCA FaAs

243 7 A Z A ONT

2005 FEICBfE L7m U —27 v a v I TCHER LT- L oo, IO AHIIBOEREN WL D TT AT
VIR L Zauy,

244 FAOVEE

IR B B S50 22 A0 E DOFWIZH LT, 2ETIZWERZE L, 1 ZEAEDA
1Z$25$=Rid 100,000 72 & FX#x B L MHIZE, 72770, 3» AMITET A LER D S, 14 AT
$25%$=Rid 100,000 %, %Az 9. $12.5=Rid 50,000 72 & X#hx 5 L [HZE LT,

245 Fr LERM R LR

BREHELE ZORBEZLTO 6 /3% — R L, FERICSIAFTRE/RHPH C L O E OB R H &
ERETLHNEMLIEE A, TRIRTEBY 2B No. 2 DH Rid 8,600 Z®&R L7, o
7L FS M TIISAE N No. 3 ZiRATWHZ L LIt 5L, HTHERNLLTHDH, Zi,
ZOHIKTIIAN TV —FTAERMEL, BRICBE LW LIk lEZLND,

JCA B/ Y T P3-14 FRE 184 6 A
FRAEATRECAA T A I 7 FEA LAl =7 AR
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% 3.15 HABREAE LB
. - HEE <Y H fif B HETE A B
No. 48 H OfFEH & W Wh IESD N
10 UV hOEIT O %43 H SRR 72065 A 10 0.9 900 0
2 | 20 Uy DB 20% 15 H ARG 40 4.8 8,600 ==
20 U DEIT2HOLHETLEH LW
3| SR (10 U k) & ARSI R 80 9.6 18,200 0
20 U hDEIT2DEHT—TLE (80 U ) %
4 5 F ARSI 120 14.4 27,800 0
20 Uy hDELT 2D, BT—TLE (80 T k)|
5 | RS (40 U ob) 2 AR 160 19:2 37400 0
20 U hDEIT3OEHNT—TLE (150 Tv k) %
6 5 1 AR 210 25.2 49,400 0

Hidh: JCA FaAs

2.4.6 F RV —H | SEHR

II2—UITIE 56 A, T 4 —EAREEICONTH S TWDABND, /MO REESH 7 4
TIEEZRELTHDA, ABIE, A 7OEHTRBY, AN —2, RFFeHYTE 5 AMIE
Wh, T2l ERERTEINLITEREFTERSNETHDL L L,

247 S 2 — 2 O

I 2= NETODORMPOHERSIN D, 22— 2R T 727 HHEH V. N 30 N A—L
ANTEVIIDVDEREBETHS Phnon ATHD, BINEDON 15 NE7 A —LiEDiAE X Nk
W, 727 L, 2EEE RSN TE D,

AAHE

Ra—rOMBUILTO LB TH D, EFDOLIIA A EIIRWICALE S 225,

1
BB EENT & ZAICHIELS AL TWVW5,

#£316 TRTaIa—UHE
Village name No. of No. of No. of buildin No. of electrified house No. of electrified house
ag HHs people ) 9 (generator) (battery both 6V & 12V)
73 (al arealong the 3 (own generator, not
Putuet 116 489 road) provide to other houses) 10
50 (12-13 are far from 2 (own generator, not
Pureang 88 480 road about 200m) provide to other houses) 67
Busa 92 304 63 (al arealong the 18(3 generqtor owners, 15 8
road) connection house)
. 89 (all arealong the
Putil 101 428 road) 3 (owners) 8
82 (all arealong the 27 (7 generator owners
Lames 95 462 road) among 27) 11
Buja 84 396 60 (all ?rozd?;ong the 7 (2 generator owners) 12
127 (13 arefar from the
Pulu 151 678 road about 20km) 20 (8 generators owners) 18

HHidh: JCA FiAs
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2=V v NEAFETEMIIE LTI,
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BRI EDRREDOSINEE N H Y . KR35 D ERET 20ERH D, AMIZELTX R
V== 7T EA R —4 0 KEHIEYTE 26D LEALND,

3 E{eatEE

3.1 BEFRE

T A Z/NKNFEEFHENZ OV TR, BEEFA & LC. Meritec A% 2003 4512 FEfi L 7= BEAEFA A" Pre-
Investigation Study of Community-Scale Hydro Projects, Cambodia’ 3% %, [FFHE Tik, B RTT
EWN D 10 fEETO/INK B EHEIIZOWT 7 L FS i 2 Eii L T\ 5, Meritec fiEIZ L D7 A
FINKIFHE O EIILL T O LB TH 5,

% 3.17 Meritec (2003)FAEIZ &L 5 7 R T /K SR EFH EEE

A& 56 KW (F-[H%6 427 /) & = 0.103 GWh)

VK 2 58m, it 7K #=0.15 m3/s

B 450147 (7AF6021H4F D 5 H 75%)

R USD 137,000

R R A A EIRR = 12.3%
Preak Poun (Prek Por))I| 7" A Z & @ L it #9 40m#h i3 T HUK (frontal type

FHRAFE T intake, £ F2). ILEbH, EAKEE(PVC/SA 7150m), KEEPVCA 7
150m x 15%), AT N B O T4 FMl, 2 x 28kW Francis/k #25)

Hig : Pre-Investment Study of Community-Scale Hydro Projects, Cambodia’ (New Zealand Ministry of
Foreign Affairs & Trade, Asian Devel opment Ass stance Finance, June 2003

3.2 HIHMEKA O R

VAN =TT VBB W TRRE LT /INK IR ERT U VERERT D720, LT 3 [EOH
AT 2 it L 7=,

% 3.18 INKAIRT v o % JVER MBS 2T F2 i

=] A B EED) SFS

1| %2 kEIHIFHA [20054F 1 H 25 H~28 H WA, B, fhaRREA, %

) VRS IR | TR
2| WIUHMFE | 20055 AIOA~22H | e, ReAHIE, H@FEWE, %

TFIERR B &, SR B,
3| 455 kEHERA | 20054 11 F 24~27 H VAT U MR, iR GE TR )
et (ERES) F

JCA H/K v TIH P3-16 Rk 184F 6 A
FAEFREDAVE R H H5 B b ry-7" TV
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321  EKEORE
7 A Z/INK FTBFE ST I8 1T B K SCELNESA E1T b TV ey, Z o7, AR Tl B it
BEEZHETE T 5720, Prek Poun Il 7 A Z ik L OBEEET 2 O Phlai )1l 0> 2 Hi 2 Bk i 2 5% &
L. BB AER L THKMELN 2 EiE L7,
# 3.19 EKEREHSOME JICATHEHARE)
No. i )il ﬁﬁ%umﬂmumwm ﬁﬁf o Il T
BusraWater fal Preak Poun ANGE T
1 (Wooden Bridge) (Prek Por) 197 0763 259 1389 993 493 2005/5/200 2m jaym fﬁU(
2 |oPhiai Bridge O Phla 279 o757833 | 1389169 | 479 2005/521]  2m ﬁ%‘ﬁé@

T AT FBOWED LK) 70m |
AKERRR E LA (ORAE LR 12

v

B oA (BT
BT D NEALETHI R R 2 X 3.6 (2R

ICRESNIZBAKEOERR LU

BM1 (for topo.survey)
assumed El. 493.0m

Installed Staff Gauge at Busra Wooden Bridge
and Bench Mark-1 on the top of Bridge (Right)

Wooden Bridge at approx. 70m upstream
from Busra water fall top

Right Bank Wooden Bridge (top) Left Bank
494 |

T 493

Té’ 492 WL on 20 May 2005

€ 401

2

W 490
489 T T T T T T T TT T T T T T T T T T T T T

0 5 10 15 20 25 30 35
Distance (m)
Hi : JCA A

X 3.6 7 A Z KALBRIET HE R 33 1T A AR B R

ek, T AT EBEORE LR OARNE O AR B2, KO HENE S (BM1) & 7%
5 GPSIZ L 21 matHME El.m 493.0 2 BM1 O m & U TRE Lz, EKEER
. KA 49cm ThoT-, BEAIED 0 S E

H 5 H 20 H 15:00) D E/KEEDFEAIE

K BM1 55 OFE = HLE T El.m 490.20 & 72 5,

REL., TOERL.
b (2005
mE (AR

JCA /K Y TH
FAFREDAVE R H 5 B kg7 7R

Tk 18 42 6 H
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3.712 2005 4 5 H K X 0 BA#A L 7= Busra s £ Y O Phlai KA ELIFTIC 3T 2 B KBS B4
R, BT E Bl —OBE (B (28 B 5] 7 RREIRABI A L b, 72720,
2005 - 10 H LA D7 — Z 12O\ Tk, BIEENMERWEEB 2 Hivd, 20054 11 A 26 HIZFHHA
PN L 72 BLH R AT R (S FEE - 72 B KEE KL, Busra AKNZEAIFT T/KRAL 48cm Tdh - 7= DIT%S
L. BB DR B OREIKNALIL 85em & 7> TR Y . BUHAMEIZ 40cmiut< b D& N H - 7=,

I Sl N R—
£ ] vt B 5""’3
§ w0 . s
3 VA : ‘ VSN :
Sesach ST WL Record at Busra and O Phlai Gauging Station
i JICA A
37 7 273 LU0 Phlai KAZBAIFTIZ 31T % B AKALEHIR R
322  FAEWE OKYEH®)
20054F 5 A 20 HIZA— b LoL & HU T2 K I & 2 580 L 72,
KUEREZ 1T > 72 /b— b B L OVKHERIER R4 % 320 BLO
38 IT/RT, /b— b OEEREIL S GPSIZ X %, 2005 4 5 A
20 HOT7 AT FEEOE EFEO ARG UL O Bk ARG H s D 7K
i (IWL) 225, FEOREOK 55m T i oo % 8 i el i
BT HKEE (TWL) £ ToREZEIX68.19m Tho7-, 72
B, AFHETIE, HIEXKERD =D O BRI EITIT> TR
W, A%, FERREOBEICB WL TR, HBRIER L LD
WEEFEHT D ERBETHD,
JCA /K Y THEH P3-18 Wopk 18 4F 6 H

FRAERTRETAVE I T AL vAs -7 T A
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#£320 TATEOBENE (KEHNER) &R

St. | Date & Distance| GPS. | Longitude | Latitude

No. Time BS (mm)[FS (mm)| H (m) || EL.(m) (m) L (m) No. |UTM X (m)|UTM Y (m) Notes
2005/5/20) BM1 on Wooden Bridge
R e 734 4930000 000l 000 003 0763259 1389 993|Rigft sideat around 100m
) upsteam of Busura water
IWL (river water sruface) af|
3,018 2.284] 490.716) proposed intake site (under
the BM1 Bridge)
2 o06] 1840|1115 401685 4734 _ 47.34] 005 0763 296] 13 90 022|Rigt bark al top of waler
3 1254 1571 oe4s5|401240] 4639] 93.73]  o0s| 0763302 1390068 zgfnofzsndm””g basin
1 2362 245 -1009| 492249 _7499] 16872 __007] 0763318] 1390141
5 1,386] _1690] -0.672]492.921] 5042] 21914 __008| 0763326| 13 90 10]]
6 10| 4058 26/2] 490249 _1558] 234.72] __009] 0763324 1390207
7 306] _4.319] _4.300] 485949 _17.06] 252.68] __0L0] 0763318] 1390223
5 26| 4302 3.996] 481.953] _13.78] _26646] _ OLL] 0763312 1390234
9 3(§I 453%| 4510 477.443 1283 27029 o012 0763308 13 00 224CVENGPOINt OF foOL R
to d/s of waterfall
0 7236|4013 3.705| 473738 3239 31168 _ 013] 0763289 1390252
1 170| 2245 1809| a70929| 1487 32655 014 0763300 13 00 24of 1O Of lader a right bank
of 2nd (lower) waterfall
2 200 _4525] _4.355, 467574 (using hand level)
13 107 4760 4.540| 463034 015 0763266 13 90 26| POtoM Of ladder &t right
bank of 2nd (lower)
7 325|462 4520 458512 1042 33607 __016] 0763257 1390257
15 204 4,675 _4.350]454.162] 460 34157 __OL7] 0763253 1390255
16 74 3,4&“ 3.191] 450971] 1063 35220 __018] 0763243 1390251
7 142] _4698] 4624 446347 _1187] 36407 019 0763233 %0 258]
5 244 ,92“ 807] 442.540) 10| _367.17] __020]_0763234] 1390261,
5 51| 3.565] _3.319] 439.221] o4l 3711 021] 0763239 50 264
0 23| _4339] 4.288] 434,933 48] 37659 022] 0763227 0 266
1 49| _3.089] 3.066] 43L.867] _24.67] _401.26] __023] 0763223 %0 290
2 4055 3908 427961 1030 41165 opa| O7e3231| 1390 207|F1000 Water level markat
proposed P/H site
23 7568] _4.334| 423.627]
TWL at proposed P/H site
1832 1104|422523] 2042) 441077  o25| 0763215 13 90322(around 150m d/sfrom 2nd
(lower) waterfall)
14:00 1,059 0331) 423296 BM2 right bank of proposa
P/H site
Head (m) =] 68.193| L (m)=| 44107
Source: JICA Study Team

1390 350 500
@® [BM2(ds) 3 ¢ °
1390300 490 s o *
* @A ‘e
1390250 . o0 ¢ s 480 .,
* 9 E o .
— 1390200 =z
£ * £ 460
Z 1390150 + g A
E w450 *
S 1390100 = *
E 0 *
* 2 A
1390 050 .
* 430 Y
1390 000 4|BM1(nea W.BridgeWLPg )
420
1389 950 - - - - - - w10 | | | |
0763 0763 0763 0763 0763 0763 0763 0763
200 220 240 260 280 300 320 340 0 100 200 300 400 500
UTM X (m) Distance from Start Point (m)
Leveling Survey at Proposed Busura MHP Site Leveling Survey at Proposed Busura MHP Site
(Busula Waterfall, Mondul Kiri Province) (Busula Waterfall, Mondul Kiri Province)

HiERL - JICA FHA ]
%] 3.8 TASEOBEZ=RE KERE) v— b

323 AT TE AR T

B/ E MR, BUK DR (%)« BRI RISV T, BRI K OE
Wl A FEh L7z, X 3.9 ICHUKfUE MR (RBA) 17m Bi) | X 3.10 (2 H AR
(FEeHE & 0K 55m Tift) (SH1T 2 BRI R R 2 3 3. 2L ICHEWTHI BAE R 2 7R 77,

JCAW/E Y TH P3-19 Nk 184E 6 H
FAERTRERAV R T A LA b7 TVl
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Right Bank
4940

Left Bank

L on 25 Nov. 2005 (PM12:00)|
(Gauge Height = 48cm)

Elevation (m)

Distance from Right Bank (m)

Cross Section at Proposed Intake (1/T) Site
Busra River, Mondul Kiri

— T
0 10 20 30 40 50 60 70 80 920 100 110 120 130

AR DT YR T 1 (BB 14 No.2 HiLAR)

4 3.9 BUK AR (RER) #R (RBREO LFHA 17m) O EMEETHR &R R

Distance from Right Bank (m)

Cross Section at Proposed Power House (P/H) Site
Busra River, Mondul Kiri

Right Bank Left Bank
428
Proposed Power House Site Basement (EL = 426.58 m) ]
427
Design Flood Water Level (EL = 426.48 m)
7
€
S
S 4%+
5]
4
w
424 +
L on 25 Nov. 2005 (PM15:00)|
423
422
0 10 20 30 40 50 60

70

[Cross Section Line at P/H Site]

PIH Side (Right Bank)

AT BB (& FE T A LK)

HiERL - JICA FHA

X 3.10 HEIEA R (FEEO THR 55m) OFEEWH & R

#321  EEMKOWMEKEAEL (FHERTHE)

b AT TERTIEEE | KA VNS HEEH SR
(m) (m)
B /KA R A B X0 9 70m L3k 200 m 0.10 1/2,000 0.065
BUK O AR ZE A B X 0K 17m ik 33m 0.360 1/%4 0.053
F BT A Hi S T B L 0 ) 55m T 47m 0.465 m 1/101 0.053
HiERL - JICA T
3.24 R =R
W EHEIC LD MEBH 2 3 PFEm L=, 72720, EKEIT
200545 5} 20 HICERE L7=7=. 45 18 H o 2005 4 1 H O
D EIKFERALT — Z XM, 5%, KA —JRE AR O Em
D=z, HARMEH & B3 EEH (52H) Ok &4
EThHD, Gt 3RO EEHGE EE2 TRIRT,
JCA H/K ¥ 7IH P3-20 Rk 18 4F 6 H

FRAERTRETAVE I T AL vAs -7 T A
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#322  TAZH (PrekPor)ll) KABLRIHRIZIS T 5 i EBBLHRE R

No. BB BARE | RE@EE L2 ik KR
(m3/s) (km2) (m¥sec./ km?) KA (M)
1 2005/1/27 0.1%4 197 0.00078 —
2 2005/5/20 1972 197 0.01001 0.49
3 2005/11/26 1.319 197 0.00670 0.48
i« JCA Fi4s

325 KN — AR

B SN2 BAKNLT — X i B HR T 5 7200, AN —REHBREN (H-Q #if) AuEEL 5,
L L2 s, B X 9, BAKEKN EHREOT =2 08H5D1% 2[BOHTH Y, BT —
Z 2T TN — BB AMER T2 2 LI TERY, 2oz, BT, mhEkt - A%
WHHIEOFER S Manning 12 & 2 s A O CORAL— it B iR 2 1Rk L 72,

< = 7 OEHFEAR (Manning's Formula)

1 5 w2 Roughness Coefficient n

V=R Type of Channel Roughness n  Average
1 Concrete Channel 0.012~0.018 0.015
C=—xR" cpen Woody Channe 0010-0014  0.012
5 Stone Channel 0.013 ~0.03 0.022
V= |9« JRI =C xVRI Onen Sraght, Smooth 0017~0025  0.021
f ot Excavation Soil 0025~0033  0.029
where, Side=Soil, Bed=Stone 0.028 ~ 0.040 0.034
v : mean velocity (m/s) Channel g je- 551, Bed=Sall 0028~0035  0.032
n : Manning’'s n-Val ue (roughness) Strd ggt' S'T‘?]Oth' Dde;l? 8-8;2 - 8-833 8-8;3

. ) P Meander with Rapi Deep . ~0.045 .
g'_ %h;é?'azlfgeégg: Sgt(m) NR?\I;:""' Meander, Stone Riverbed, Shallow 0.045~0060 0053
; Meander with water grass 0.050~0.080  0.065

I': Slope (Max. n of natural river = 0.100)

KRR E RS 31T D KA. — i E AR OKimaEd | = /2,000, n=0.065 & (&) %X 3111w
T, k. AH-QEhEL. ERRITISE T T 4o oE Lz, £7-. Bukibss L O3
BEPTEAT N 31T 2 KA — il & [FARICHEE L7z (X 312) , Ak, E/KEEOKALBIH % fk
fed 2 & bl EMRICIRERN A I L, KA — RO E R L2 Ko MERH D,

JCA B/K v TIH P3-21 Rk 184F 6 A
FAERRETAVE R UG B kv as-7" VIR
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40 -

351

30 ]

251
201 Stage-Height (H-Q) Rating Curve
Q=ar(H+b)"2

Gauge Height (m)

15 ] H (m) a b
101 0 ~ 0.83 4005 0.1548
1 0.83 ~ 1.8 2.923]  0.2513
05 ] 18 ~ 241 2.609] 0.3651
241 = 4.450] -0.2587
0.0 ¥ ‘ \ : : : : : ]
0 10 20 30 40 50

Discharge (m?/sec)

Stage - Flow Rating Curve

HiERL ;- JICA FHA
X 3.11 TR T BB E MR OWEWIE 233 1T B KN — FiEE AR

493.0

492.5 M
492.0 ﬂ
4915 f@eg«

491.0

Gauge Height (m)
Gauge Height (m)

490.5

490.0 i i i i " " 0 0 10 150 20 250 30 350 40 450
0 20 40 60 80 100 120 140 s
Discharge (m’/sec)

Discharge (m*/sec)

Stage - Flow Rating Curve (Proposed Intake Site) Stage - Flow Rating Curve
HOK At O g (RBERE X 0 K 17m 13f0) el CF B K 0 K 55m Fift)

H - JICA FRAH
X 3.12 BUK AR RS L OSREFHERH 0 KA. — Fit B iR

3.2.6 AEDETE

AR O Bk E S IZ 81T 5 H-Q il 2 HWT, A Z BiEIcHiE L7 (322 .
JCA H/K ¥ 7IH P3-22 Rk 184F 6 A

FRAERTRETAVE I T AL vAs -7 T A
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#3238  TATAKMBRFTIZET S AAKAR X OHEREDFHERR

Year 2005 Unit: cm Year 2005 Unit: m3/s

Day Jan. Feb. | Mar. | Apr. | May | Jun. Jul. | Aug. | Sep. Oct. | Nov. | Dec. Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.
1 40.0| 65.0| 800 795| 80.5| 750 1 126 2.65 3.73 3.69 3.77 335
2 390| 705| 75.0| 75.0| 79.0| 735 2 12 3.03 3.35 3.35 3.65 324
3 435| 645| 85| 705| 775| 760 3 142 2.62 3.58 3.03 354 343
4 41.0| 700| 790| 800| 75.0| 805 4 131 2.99 3.65 3.73 3.35 377
5 385| 750| 99.0| 85| 795| 79.0 5 119 3.35 450 3.58 3.69 365
6 350| 730| 850 100.0| 850| 750 6 104 3.21 3.55 4.58 3.5 335
7 310| 690| 75.0| 980| 935| 700 7 0.88 2.92 3.35 4.43 4.1 299
8 277| 725| 830| 955| 90.0| 655 8 0.76 3.17 342 4.25 3.87 269
9 300| 715| 99.0| 97.0| 925| 710 9 0.85 3.10 450 4.36 4.04 3.06
10 340| 875| 110.0| 105.0| 90.0| 825 10 1.00 3.71 5.34 4.95 3.87 393
11 300| 830| 1050 1150| 895| 79.0 11 0.85 342 4.95 5.74 384 365
12 310| 700| 980| 1300| 850| 750 12 0.88 2.99 4.43 7.03 355 335
13 280| 805| 930 1475| 815| 720 13 0.77 3.77 4.08 8.71 3.85 313
14 295| 750| 905 157.5| 940| 700 14 0.83 3.35 3.91 9.75 4.15 299
15 300| 705| 940 1785| 91.0| 69.0 15 0.85 3.03 415| 1212 3.94 292
16 370| 730| 850 1895| 885| 675 16 113 3.21 355| 13.32 3.77 282
17 300| 700| 940| 1855| 860| 720 17 0.85 2.99 415| 12386 3.61 313
18 290| 640| 90.0| 165.0| 90.0| 76.0 18 0.81 2.59 3.87| 1057 3.87 343
19 300| 740| 850 160.0| 950| 730 19 0.85 3.28 3.55| 10.02 4.2 321
20 49.0| 27.0| 780| 810 1500 100.0| 705 20 197 0.74 3.58 3.81 8.96 458 303
21 260| 710| 750] 1405| 975| 67.0 21 0.70 3.06 3.35 8.02 4.40 279
22 300| 680| 90.0| 132.0| 940| 640 22 0.85 2.85 3.87 7.22 4.15 259
23 370| 650| 815]| 1240| 90.0| 705 23 113 2.65 3.85 6.50 3.87 303
24 395| 700| 87.0| 112.0| 89.0| 710 24 124 2.99 3.67 5.50 3.81 3.06
25 40.0| 67.0| 950| 1320| 87.5| 800 25 126 2.79 4.22 7.22 371 373
26 380| 610 108.0| 1205| 995| 850 26 117 2.39 5.18 6.20 454 355
27 41.0| 705]| 1005| 1100| 97.0| 815 27 il 131 3.03 4.61 5.34 4.36 385
28 43.0| 740| 905]| 1000 | 92.0| 780 28 140 3.28 3.91 4.58 4.01 358
29 415| 700| 850| 920| 89.0| 710 29 133 2.99 3.55 4.01 3.81 3.06
30 430| 600| 810| 85| 840| 67.0 30 140 2.33 3.81 3.77 348 279
31 630 730 81.0 31 252 321 3.81

Ave. 347| 708| 888 1205| 885| 736 Ave. 10 3.0 4.0 6.6 39 32

Max. 435| 87.5]| 1100 | 189.5| 100.0 | 850 Max. 14 38 53 133 4.6 39

Min. 260| 600| 730] 705] 750] 640 Min. 07 23 32 3.0 34 2.6

Source: JICA Study Team Source: JICA Study Team

HiERL ;- JICA FHA

327  GhEi R OHE

TATEOMITIE, ZEDNTESA L TWD, i EOHERE TIE, EEBSE A R O Bk 1 it
B LUK L— ML T 20em B2, ~» K& 07 3 L OSEIMEAM AT T TRk Im f2ET
b5, AT FEIC Fearasols & 5V X Leptosols (laterite) T 5,

ZREOFBIE (7 A T 1K) FBEOBOER (EAEL— 1) TAGWEL Y W 4km
ROHET T, BT CF SHRHH) ~FottoZRESM T, HEI R 7 =T 1Y,
L7 R Y ABRDART D, BAEFEAC LU, 7 =90 Y Lo HEEIT 7~12m Ll b & FERITE L
F 7o, AFIEAEE Kol 10°~10% emis DA — X — L EWEBAKEEZ R LTV 5,

328 JiEIek D Hi

31T AT L oI, WX LIS EVWZIR (B S 30km x #E 6~8km) % L CT\\%, Jinlk
DOfcEiEE L 934m (Phnum Tueu Deh |11) T, 72 Z3O B (& 490m) F CTiE, EE=
500m 5, EIEOILE TR iz L 7o TWD D, HIEsIER 72 oAkl & 72> T
Wb, 7AZ « a3 a— O, ISWVKERIENS, 7 AZEO EtiE, 0.1~2m FRE D/

2 OREL, TVT R A VHIRICET AT - BRI 5 AKEIRZE DT 7L ORISR, VK 16 4 ERFFE RS w5 &,
SCHEE BB A, %ﬁﬁﬁﬂi,mﬁnﬁﬂi7 <+ Research Revolution 2002 (RR2002), A « H#A - HiERILAE T 0o = 7 b3
6 KEFETFWET VOB (http://water.cee.yamanashi .ac.jp/RR2002/)

JCA H/K ¥ 7IH P3-23 Rk 184F 6 A
FAERRETAVE R UG B kv as-7" VIR
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WL LB, FAE AN IEWIER L TWD, —JF, o TR, mEnaEiss
fid (30~70° ) . f1iE 30~40mFEE Dk AZ E LT b,

it JICA Fi#s
313 TR IEIIRLEHEORE - AXBRFLER

329 ikt

il

RGN INCBIT Bt P EIZEET 2. o7 U 7SI Thiv TV, Ferralsols (344
(B DNIRETIIHERMICERE S U L, ELwEL DRV bD & FHEINS, 3 EIOH
HIFR A Tl KD B TS L O ZRRIUIEHERR S o 7o, 7eds, B/KEREHA ORE
D) TRV E 22> TEBY . KOO X 91272 >TWD Z L b BKEE~D LRMHA
IThENHDEZZ b, REE T EZAIET 52 L& L, 72721, BoKFRZEUK A2
SYREMMNIRALIRNWE D A7 ) = ARETOILERD D,

3.3 JKSUERAT

KRR TIX, 722 X RINCEL R EOHIENEE L 7D, LPLARBL, 7AT
FHHEIH R IZ IV TR, B/KEEDSNZED 2005 4 5 HICRE S Lo/, B E ORI AT
HbH, ZOH, ARETIE, AFAEERK - ZET — X 2N T 7 2 7RI T 2 B
BOHEZITH Z & & Uiz, FHEIGHIREDIC BT 2 AT 2K - K8 (WE) BllFio
LA oK 3.13 1R LT,

331  EFEOKAL - FEEBHFTT —4 (Fwu I ZBLET)
KRB OVEERET — Z PG HNRNGGE . TRORE « HE - 4, [ERN72 ERFRETHIL

. EEORBEBRATOMET — & 282, FHRERIC IV HEET 5 2 EBWRETH S,

JICA /K ¥V 7IH P3-24 Rk 18 4E 6 A
FAERRETAVE R UG B kv as-7" VIR
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T AT IEOEBHFTE L ClX, JCADIME £ KL% U A% E L7~ Sen Monorom T
O'lomis /KA » W EBHIFT (hkimfg=3skm®) 284 %, 20034E 5 1 A5 20054 4 H 30 H %
T, EAEICE D BARME N XOWESHN (H 2 B) “NEsNz, HWITL, KFET
2005 4E 5 7 20 HICRRIE L7 7 2 7 AKOLBLHAIAT & . AR ORT — 2 287203,

% 3.24 O’lomis BHIFT & Busra BHIFTF ORI

2003 2004 2005
Station CA. [1,2,3,4,5,6,7,8,9,10,11,12[1,2,3,4,5,6,7,8,9,10/11,12[1,2,3,4,5,6,7,8,9,10,11,12
k) | IV FIMIATMI JiJIAISIOVNID[JIFIMIAIMiJIJIAISIOIN/D[JIFIMIAIMIJIJIAISIOINID
S S S
omis 1 1 L 1 T T T R S R
(€1 o60m) s 0 T —
.................................
Busa R e e e e e e e e e e

...................... Lo

(€1, 490m) S A A A A AR A,

HEICRONIT =% (21) TEHL3, WMBRIFTIZRT 2 F A OBRIEREO 21T > 72
(% 3.25) , O'lomis HiAIZH 1T 2 EIT, WA 38km” Lvan s b b b9, HAL
S 720 OHFEIT, Busaim & ¥ HRE < WA RWI & 23507005, O lomis itk 75 3%
BmHLESNENRZNZ EN—KHTHA O, MFRORHITRE SRR D, ZDizH, Olomis
RO R Z | BRI EIE R S CT A RIBA~EA T2 2 L TERW ST S D,

% 3.25 O’lomis BEIFT & Busra BLHIFT O [FREHE & O Lk

Obs. WL Obs. C.A. Obs.Q Specific Q. Busra/ O'lomis Notes
Date Station (km?) (m¥s) (mIgkm?) Ratio
2005/1/27 O'lomis 38 0.520 0.01368, from H-Q curve, source; JCA.
2005127 |Busa | 197 | o1s4| 000078 57%observeQbyJiCA SudyTeam |
2005/11/27 |O'lomis 38 1.220 0.03211 observe Q by JICA Study Team
20051126 [Busa | 197 | 130 000670  209%|observeQbyJICA SudyTeam |
Prepared by JICA Study Team

o T, ARRATIE, BloFiks LT, mEOMEBRFTONET —#h6, T EZ I,
MHFHRET V2R L, REBET — 20 oREZHET 52L& LT,

332 M EBRNFTOT—#

EYFAFUMNTEE T SEEE NGO TédH 5 NOMAD RS
(http://Awww.nomadrsi.org/) (Z& Y, INND 7 FEETICHE - KB
GRE - W) BAFAHFE I TS, 7 ATZICH &N

BRESINTED, 2000 4 8 HMOEME WR) Itkd~v==a

T BRI ST D, £2, XA, Dak Mil @

BT SV | 1977 F0 5 2000 4FE TO HNET —# = AT LTz,

ZNZNONEBLRIFTOAFIRELRNET —Z 2 VT, %8l
HIFTHE O A R OB 21TV, 7 A 7 itdlai 570> Oreang,

5 O lomisBLIATD HAKMEELMNIZ, 20054E 11 H X v HB Sniz,

JCA H/K ¥ 7IH P3-25 Rk 184F 6 A
FAERRETAVE R UG B kv as-7" VIR
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Busra. Dak Mil @ 3 %@Hﬁ%@ﬁﬁﬁﬁ%ﬁokomﬁiﬂ%ZWMﬁ?@D%$%®\7
A T B AE ST L EY A NELZHE LT-, #* 326 ICRAMEZ T, 7 A THEO
iiw%m%mzznmwi&%ﬁénto

#3260 7 RATKNMBRIPTHIRIZEI T 2 HEES A WEH#ERS R

Year| 1 ‘ ‘ ‘ 4 ‘ 6 ‘ 7 ‘ ‘ ‘ 10 ‘ 11 12 [ Annua | Rank
Jan. Feb. | Mar. | Apr. | May | Jun. Jul. Aug. | Sep. Oct. | Nov. | Dec. Tota

mm/month mm/year
1 1977 0.0 0.0 0.0 30.7| 140.2] 294.8| 344.9] 394.7| 587.0 12.5| 41.9 0.0 1,846.7 24
2 1978 0.0 0.0 135.1] 289.2] 319.7| 241.0] 5725 386.3] 459.2| 294.0 115.0 0.0 28120 4
3 1979 0.0 0.0/ 100.1] 255.5| 140.0] 474.0] 250.0] 152.3| 227.4| 253.5 63.9 9.7 1,926.4 20
4 1980 0.0 3.6 1.0 31.2] 350.5| 286.3] 176.2] 184.0] 307.0] 3385 154.4] 3.8 1,836.5 25
5 1981 0.0 74 48.3| 184.3] 356.3] 352.5| 4084 2339 269.1] 508.1 103.8 43.7] 2,515.8 9|
6 1982 0.0 0.0 5.0 121.0) 348.3] 183.6] 130.4| 158.7| 360.4| 323.7| 16.5] 0.0 1,647.6 27
7 1983 1.3 27.1 42.2 16.6] 296.1 212.2| 291.0] 418.0] 4732 377.5 63.7 0.0 22189 13
8 1984 0.0 0.0 91.7| 364.3] 194.4| 2829| 337.0] 269.7| 2539| 258.6 158.6 0.0[ 22111 15
9 1985 0.0 38.2 31.9| 449.4| 217.3] 122.8| 303.0] 166.8) 311.0] 219.0 1224 14.7(  1,996.5 19
10 1986 0.0 5.7 49.0 81.0 137.3] 237.8| 466.1] 594.6| 339.3] 297.5 69.8 0.0 22781 12
11 1987 0.0 0.0 49.7 45.8| 176.7| 226.3| 324.8]| 235.0] 349.3| 164.2 324.6| 0.0 1,896.4 23
12 1988 0.0 0.0 0.3| 2131 3424| 133.2| 265.8] 343.2| 444.4| 369.9| 104.0 19| 22182 14
13 1989 0.1] 0.0 0.3| 127.1) 427.7] 234.1] 3817 345.8| 289.3] 1589 119.1 0.0 2,084.1 18
14 1990 0.0 30.7, 18| 1432 201.9] 4515 2124 366.0] 310.0 167.7| 193.6 149 2,093.7 17
15 1991 0.0 0.0 0.4 63.1] 2744 216.1] 194.5| 221.0] 487.8| 92.0 14.2] 3.0[ 1,566.5 28
16 1992 0.0 4.1 19.5| 178.0] 204.4| 504.2| 351.9] 346.0f 359.1] 382.0| 71 13| 2,357.6 10
17 1993 0.0 0.0 59.0| 132.8] 457.1] 206.4]| 4539 215.0] 420.7| 4447 102.1) 1191 2,610.8 7|
18 1994 0.0 13.0] 23.6] 154.4] 449.0 376.9] 142.6] 195.6] 226.2| 124.9 0.0 21.3| 17275 26
19 1995 0.0 0.0 4.2 16.9] 381.6] 248.2| 2439 2734| 4805 3785 83.6 6.2 2117.0 16
20 1996 0.0 5.8 84| 151.4) 544.3| 365.5| 374.8] 308.2] 361.0] 424.2] 111.6| 25| 2657.7 6|
21 1997 0.0 18.4] 0.5 283.0] 250.9] 119.3| 432.8] 246.6] 396.9| 135.1 36.5 0.0 1,920.0 21
22 1998 0.0 344 0.0 196.2] 186.1| 177.7| 282.8] 476.1] 233.6] 490.6| 535.5| 2157 2,828.7| 3
23 1999 9.3 0.0/ 166.2] 371.1] 289.6] 197.9] 194.6] 4953 412.3] 3913 198.9 47.7) 27742 5
24 | 2000 0.0 8.9 0.6] 466.9] 253.4| 462.9| 280.3] 466.4] 355.1) 492.4 77.9 97.1] 29619 2|
25| 2001 8.5 0.0 138.5| 167.6] 329.3]| 587.6| 348.7| 810.6] 248.6| 324.0, 153.3 0.0 3116.7 1
26 | 2002 0.0 0.0 10.2 96.2| 282.6] 331.0| 319.5| 756.7| 438.1] 216.8 48.9 23.6] 2,523.6 8|
27 | 2003 0.0 12.4] 50.3 92.9] 379.1] 253.8| 330.4] 501.4| 534.9| 130.8 37.3 0.0 23233 11
28 | 2004 0.0 0.0 55.2 69.3] 296.6] 403.6] 353.7| 299.8] 425.0 7.6 0.0 0.0 1,910.8 22
29 | 2005 0.0 5.0 60.4| 177.2] 127.9] 224.1) 1952 229.0] 340.1 96.3 15.9] 0.0 14711 29

Average 0.7 74 39.8| 171.4] 288.1] 289.9] 309.1 347.9] 369.0 2715 106.0 21.6| 22224

Max. 9.3 38.2] 166.2| 466.9] 544.3| 587.6| 5725/ 810.6] 587.0] 508.1 5355 215.7 810.6

Min. 0.0 0.0 0.0 16.6] 127.9] 119.3| 1304 152.3] 226.2 7.6 0.0 0.0 0.0

HiERL - JICA T

333 BT LA RYREOHETE

BAKIEZ L DKM T —ZE, fZED 2005 4 5 ALIBEOARATHD, D=, /INKITRES
HEREGEREHTEDOT- O, MU ETLO—2>ThAZ L 7ETF L (& ﬁ;m%)%%mf\
MR EN D RHRELZHE TS L & LT,

[# > 7T VO]

BT IV(ETRA956) D EEARIIRE 2 FFIX, KX 7 IZET N A0 BT D KORF &
BEHET L NGRS, KNI, HFLEKBOE S mmféo%&yﬁm&yﬁ
JEEEIZZE T BN -FLEMIE D 2 DD G2V . OIS O EDOFHFE JFIEIZLL T 0@

yn =0 (Xa =hy)
Yo =a1 (Xn-hy) (h1 <Xn =hy)
Yo =0z Xn-hp)+a1(Xy -hy) (hy <Xy),
n :,B*Xny
Xo =Xn -Yn-Zn,

Zytl=X, +x, +1
el el Xn BTN (RERTIAT v 7))
Yo SRR LB OREH
Zn BYIEHRE D OWEH
Xn BTN
a1,0, Al EHALER SR
B R REILRE

JCA H/K v TIH P3-26 Rk 18 4F 6 H
FAE R RETAVE R UG B kv as-7" TV IR



TATWE =N (77 V74— )74 3R % 4% Part 3 BuSraE{kEHH

Fe BB vy CIEAE L LCHAKRA G 2 DI, FBY v 0 T LB 27 b ORE R
BARAT B0 44 > 7 ML S O RO AFASITHIARL L 25, 227 LT
A= 5 (RBOORE R, BATHREAS LT L 20 | B £ 3SR OESRN EB X D1
W5,

MBS AT IR |2 FE i L 7= B BIRE R & . T RA T ARAHBIIFTIC 1T B H KA Z KA — i Bt T
ELVFEHREERIET—X L LT, £X LT DOETNEK T A—4%) #REIELE, BELE
KRTA—=HFOEL, ETIVFHEN R & BIHNE & OEg %X 3.14 B8 L O 3.15 IZ/RT,

Tank-1

16 v 0 ——— 0.020
™ T il T T
u LY L L LLIS i b vl bt ) R _ = 60
I Rainfall ﬂ %
512 omsQ h 8
8 = = =cakQ ’ = 0.050
21 o o '[I-Ll 100 £ h1-2= 20 F
s I E e
= I\ = 0.42
£ .\ 1000 & Tank-2 L
2 4 ¥ RS A *""‘N\/\"'\/\/\/\ £ ——— 0,027
v ' A S h2-1= 50
2 . Q e o
0 o, * ' = ‘ ‘ ‘ ‘ 300 0.030
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec h2:2= 5 J.l:
Year : 2005 ,0_11
Tank-3 L
100 v 0 ———_0.0000
R AT et i ety | i
h3-1= 0
! " 5 B
2 1w n, 100 z 0.0033
mﬁ w/ '\‘,\ E h3-2= 15 I
E - S =
< 4o 'Q:JWWM VAN z [ o
S N S
3 ' . " '\,W“/ ° - et ——I_o 0000
a Z ) -
. | S hai= 0 I:
s R T Y
01 300 0.00008
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec n4rz:,0_ I
Year : 2
ear : 2005 00010

HH# : JICA G
< 3.14 RIE L7 A ZKMBRIFTIZB I B Z 7 - ETNVDNT A—H

rom WL Records by using

e (

mals)

HQ
-

Observed or Calculated
IS
~l
.
0
.
.
o N\
3

Estimated Daily Discharge by Tank Model (mas)

Comparison between Observed and Estimated Discharge by Tank Model for
Busra Water Level Gauging Station (CA=197 km2), Mondul Kiri Province,
Cambodia

Hh : JICA S
< 3.15 7 2 Z BIRIFT OBIRIFEE (2005 4E) & & > 7 T IVEEED Hlg

X 3.16 (2. 7 A ZKMERFTHIAIZIIT D 29 MO ET T AV aHRAED S VER L7 it th
MaERT, o, #3272, BMERHEMED ORIE Lz A VA aEst Hfs Rord,

JICA WK YV T[H p3-27 SRk 18 4E 6 H
A RRELAVE R # 7 Bk ~ay-7" T/
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Source: JCA Study Team

Flow Duration Curve of Estimated Daily Discharge
by Tank Model at Busra Water Fall Intake Site (CA = 197 kmz)

Duration of Year (%)

1000 3 Estimated Daily
] Discharge a Proposed
100 Duration of Year Intake Site of BusaMHP
= 3 (al series from 1977 - 2005) (CA=197 km2)
E 104 (m’s)
© 3 30% 110 days 5.448
5 ] 50% 183 days 3.201
e 13 60% 219 days 2.248
a ] 70% 256 days 1.223
0.1+ 80% 292 days 0.362
E \ 85% 310 days 0.150
001 1 S AN N SR SN AR A S 87% 318 days 0.119
- 90% 329 days 0.100
0%  10% 20% 30% 40% 50% 60% 70% 80%  90%  100% 95% 3il0ays 0075
Source: JICA Study Team Duration of Year (%) 98% 358 days 0.059
Source: JICA Study Team
Flow Duration Curve of Estimated Daily Discharge
by Tank Model at Busra Water Fall Intake Site (CA = 197 kmz)
HiBR : JICA FH4A
N — AN N N — = N N
(316 T RIKMBRMADBFREE T NVEEMED O IR L 72 iDL kR
N — L. N N
K321 T ATKNMBRIFTIZET D A EHTRERER R
Month] 1 ‘ 2 ‘ 3 ‘ 4 ‘ 5 ‘ 6 7 ‘ 8 ‘ 9 ‘ 10 ‘ 11 12 | Annua | Rank
No. Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Mean
Y ear m’/s m’/s
1 | 1977 160] 044 008 014 055 398 7.02] 772] 1480 644 300 160] 395 21
2 | 1978 042 008 075 264 5250 613 14.16] 996 1306] 1153 598 320 6.10 4
3 [ 1979 164 048 053] 169 256 893 625 430 5571 756 255 137 362 23
4 | 1980 032 012 009 012 481 499 3470 29 77 671 696 220 337 25
5 [ 1981 087 012 032 172 556 718 838 872 657 1332 618 326 518 10
6 | 1082 174 055 011] o066] 350 592 291 275 837 668 325 137 315 27
7 | 1983 030] 012 012 o005 488 255 458 1014] 1260 843 7.01] 279 446 13
8 | 1984 132] 027] 017] 601 433 635 559 700 591 847 432 244 435 17
9 | 1985 097] 033 017 381 714 352] 516] 459 574 735 374 214 372 22
10 | 1986 059 011 025 o048 105 357 819 1722 871 1029 456 257 480 12
11 | 1087 116 021 o017 o010, o084 333 579 500 778 535 523 444 329 26
12 | 1988 121] 022 o008 130 539 349 464 666 1081 1159 500 273 443 14
13 | 1989 129 027] 009 o042 591 468 1061 704 788 695 402 183 425 18
14 | 1990 062 015 009 127] 284 950 428 781 850 622 590 236 413 19
15 | 1991 104 017] o008 o010 294 222 502 407 978 559 222 095 285 28
16 | 1992 013 006 004 219] 190| 1116 667 1035 837 1136 510 252| 499 11
17 | 1993 112 018 039 093 479 732 802 699 893 1621] 512 46l 538 8
18 | 1994 219 094 019 145 58| 946 475 362 590 350, 194 080 338 24
19 | 1995 014 010 007 005 626 394 547 551 11.92| 1094 535 270| 437 15
20 | 199 126] 024/ 007] 075 801 1100 983 761 990 935 832 333 581 6
21 | 1997 179 069 013 470, 298] 272 806 542 980 743 293 141 400 20
22 | 1998 033 020 009 170, 223 326 511 906 618 1594 1209| 10.70| 557 7
23 | 1999 389 225 247 512 759 404 457 816 1500 1166 815 4.02| 641 3
24 | 2000 236 105 024 669 545 1039 957| 1120, 973 1642 558 491 697 2
25 | 2001 250 120 094 100 570 949 1510 2744/ 711] 1001] 864 379 7.74 1
26 | 2002 213 087 026 068 406 727 644 2093 1365 794 536 320 607 5
27 | 2003 166] 055 051 064 606 639 639 1378 1440 697| 414 241 532 9
28 | 2004 105 025 053 041 398 913 761 868 1381 378 224 096 437 16
29 | 2005 0200 015 030 083 119 104 303 396 658 390 324/ 062 209 29
Average 123 043 032 164 426 59| 678 8571 948 889 511 280 4.62
Max. 389 225 247 669 801 1116 1510 27.44] 1500 1642 12.09| 10.70| 27.44
Min. 013 006 004 005 055 104 291 275 557 3500 194 062 004
H : JICA F#
JCAh/E™: P3-28 Tk 1846 A
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3.34 HZ 2R

LIFOGEHIIRT LI, 7ATHOFRIT, #FLWFETRES ML, ods. 2005 i,
EREERRN O RSN L 91T, E 29 R TRARDFE TR &\ 5 RIGKETH -7,

BV 7E 23m) §27 20054F 1 J] 27 H B R(Y 5 23m) 9% 20054F 5 /1 20 H
B DI(¥ 75 42m) §2Z= 20054 1 A 27 H B DI(P 75 42m) FIZE 200545 F 20 H

BE : JCARAMIRY

BT D3, T AT/INKIJFEEFTETIL, 2020 FERERICIIT H B — 7 T2 4 80kW L ARE LT,
FHEHUR OB ZNEZENL 61.9M THH DT, KEBLOREORENEL 07TRELTH L, L
PR A K BT 0188 m¥s L 72 B, BIRD X 7 BT MC K BHETEE D L. HEITIL,
HERATRET DN D 5, 7, et KR 0.188 mYs (%, BIEOFELEIHR L v 4/ 365 H O
87%RME (318 H) Wi TH Y, FM 47 BMIIART L MR H D, ZORET L2HMbE
REEEW-THAE, T4 —BVREDRy I T v TERZMHET D, M & &),
R 72 IR EIFD TR B— 2 BB S XL HET 2 LERH D,

335 KA

R A CHERR L - AR R X O LR 0 A RO S
A B BUKHLAL (SRR E /S, WORER 197km?) Js L% |,
EIHGAHLE COBAN A LTz, Aok, FHBIPORACIE, U100 |
ERERPREREL R LT 5L & L, KIEOREHREORK |
fir (294F4Y) 75 V1004EFERICARYS 35 B MK TR (Qdoo
=55mYs) ZEAMEVEFEL, cNEE—VHEICT S0, 26
() AT UC, FHEEEKTE (Qoox 2.6 =142 m%s) & L

oo BBOKAIL. = OB R E Bk O & H A 31T B I T E o
TR S EIE LT AN —FREAR L v HEE LT,
JCA BV vV TIH P3-29 SRk 18 4E 6 A

FRAERTRETAVE I T AL vAs -7 T A
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L, bBREHEEE. Z<OHEE - (EZGT S DG EEEOBKNMIT S - L& < 72 5 Rtk
bdH Y, Ak, FFRRENSLETH D, AVKFEEIZL > TiE, FEEHTOREKIIHEERRES D
T LG, FEEFTHUROFEEOKMIIZEMNIERET D Z ENEE LV, SUGIERICHRE LT
SO, WARBI R E B E L, FEEFTHUS ORI BH KL O S 2 426.5m & L7,

#328 T AZ/INKAFENCEIT S FEBOKAL (1/100 FRER)

HiS HE/KAZ(1/100 4E) BN ()
BKEREM A OK Hz DK +#) 3.5m El. 4940 mmsl.
1)
UK AR Z2 HZZ= DK+ 2.4 m El. 492.6 mmgl.
FEEPT T E M H DK +#) 3.4m El. 426.5mmdl.

HiERL - JICA FHA

I

34 EIFTERE

i
it

34.1 BLE D& 1 R

TAZ +aa— KT, 2005 4 11 ABIET 28 BOBRFEHT + —BLAREERH DL (F
329) , INHLOIEMEFIHL T, BLE 8Lt (15%) NEXREZFHALTW5, BFEARE
BED—HFIIH T 5 KW T, 455 18 n 22HFETHEL, H 4V v MOT 4 —EBLZEE
LCW5, T4 —EBREN OB 3,000 V=Y v kv (US$0.75) THoH DT, HEK 90
R ZBREME LTER L TW AR H D, —FH, £ 14% (74 i) By 7V —Z2FH L
TEY, 33 2—r2K0K 0%NELAEZFHL WD,

% 3.29 TAT e aIa—roNNyT ) — 5 4 —ELREN A HEE

No. of buildings No. of Electrified Buildings
. aong | far from| Distance by Diesel No.of
Village | Total road road from road by Battery Generator D.G.s
Phum 1 73 73 0 10 14% 3 4% 3
Phum 2 50 37 13/200m 7 14% 2 4% 2
Phum 3 63 63 0 8| 13% 18 29% 3
Phum 4 89 89 0 8 9% 3 3% 3
Phum 5 82 82 0 11| 13% 28 34% 7
Phum 6 60 60 0 12| 20% 7 12% 2
Phum 7 127 114 13|2km 18 14% 20 16% 8
Phum 8
544 518 26 74 14% 81 15% 28
95% 5%
(JICA FHAFE~, 2005 4 11 A)
JCAWE Y TH P3-30 PRk 184F 6 H
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342 B TEEE

T ATINKIPEEFTROBRFERTE T, BHRESCHMY —7 v g v 7OE, SRERE.
KRR T — & . BEEHER R (Meritec, 2003 %) J5 L UM 0 BEEAL I IC B 1) D B A8
RMEDERIC IS HET DL & L,

B K SIFEEIT, BERBICHE - SHERREETH DL Z LD, FFEROBEBREEOM UL EE
L7 iR A H T2 LERH D, O8I, FEOEBMC XY BELREEOHEKIZES IZ3IG

TX b REETX (F 0 —BLRE,
TAZENFHETIE, T4 —BAREDNR Y 7T 77 LIZ/INKT) O IO BARERRIZ K

[T G S TN B

)

T AEE DR

AL B O RE

SRR 20204 & L7z, Ao X 91z

WA T~ A, KGR ERE) LI3RRD, 20D,

0 it

. WErT — & Ttk (Households) &

FiE (family) @ 2FENH V| SelaT — % X— A TIEFEEE (family) ZHWTW5, 1
BEBHEVRFRBELTHNDZEbHD, EXTHFETH T, AN ET5, EHTED
MatT—4 & LTIk, 2002 0 Action Against Hunger (AAH)IZ K D7 2T « a3 22— Ok
¥+ ANO7—4# (Water Needs Assessment, Mondul Kiri Province, 2002) & . Seila Database (2003,
2008) DR - NAT =2 3%, ZOTd, FEROMHEREZBET H512H720 . AAH 12X D

2002 D A% 577 households % £El

Z. 2003 fE D 2004 £ 1 AEMOFESH ORISR (FER

2.84%) % T 2020 4EHE,SIC BT DT AT « 2 2 2 — U 2RO 955 HH 2 487FE L 7=,
[2020 FEHFSICRIT H T AT « a3 o —r OMEERIEEK]

577 HH x (1+0.0284)"(2020-2002) = 955 HH

k. Rk 329 1Lk 9z,

THLSME, TRAT -
Ao SE =S AEst 1 SAIAY
FEITERT DEEE L,

98% =936 HH & L7~ (3% 3.30) .

Phum-7 @ 13 A7 5 E K> & 2km LR EfE 72 sl 2 s 1
IZEATHWD, 2Ok, &

a3 a— DB OHE (98%) ITIEHRIAV M
EETAHER LT I L, BAICEETAERIC
L7235 T, 2020 £ 128

DRI @S 31 2 (S

X, Ny T U —

. 955 HH x

#3300 TRAF:aIa—rOBLHEMTFROEE (2020 FHR)
Year 2002 2003 2004 2020
Nos. of Familiesin Busra Commune n.a 704 724 1,133
Annual Growth (%) 2.84% 2.84%
Nos. of Households in Busra Commune 577 n.a n.a 955
Source:l AAH,2002 | Seila,2003 Seila, 2004 forecast
Assumed Connection Rate (%) 98%
Estimated No. of Electrified (Target) Households in 2020 936
Hi - JCA A
JCAWE Y TH P3-31 Rk 18 4F 6 H

AT

ReTtvE =R 5 A b as-7" 7Vl
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2)  HFHAESIERTE

FREOBEBBIR BN 2, AR - TR E oA ER, pEiE. N TR CokEe Y
HLAEEL, £H T3V —BIOBEBSEEZRE L, 2020 BB 2 BEREEZMELE, £72.
% - BEMR OB R ESCAMEIMH ST DO DRMI & 10%~30% LA, TWND, HE L
2020 FE DA FEMHERI O ¥ — 7 FFEB L OB N EFEE A # 3.318 L O 3321277,

# 3.31 T RAZIINKAFEOESIEEREMRE (2020 R R)

e i =% BORER
T [hour] [KW] [kWh/ H]
| 4 80 320
18:00 — 22:00 (69) (276)
BRAR 8 6 48

22:00 — 06:00 (4 (32)
] 1 33 396
06:00 — 18:00 (30) (360)
= 764
&5t 24 (669)

P - EEOBTFIIREIR TOREE, TEONOEFIIFEEZMIIB T 5%

HiER ;- JICA FHA

JCA WK Y THE

AT

RETAVE —FI 5 BB LAs-7" 7l

P3-32

Tk 18 42 6 H
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4%k

> — = — > — = ==
# 3.32 TRAZ/NKAFE DT T ) —R - EAFEREMRK (2020 FHRR)
Power Demand in 2020 for Busra MHP
. Diversity Peak
Nu::]l;te; C (z\r;\l;) Factor Demand Notes/ Assumptions
(%) (kW)
Nighttime Demand (18:00 - 22:00)
Domestic (Light users) 90%) 842 0.052 11 39.80 [Assumed 2 x 20W tube+TV/Radio (40W)x30%
Domestic (Large users) 7% 66 0.128 12 7.02 |2x20W tube + TV 65W, Karaoke/VCD 20W + Fridge 20%*80W*10/60
Commercias/ Business 3% 28 0.970 15 18.11 |Shop:25, GH:2, 5x20W tube + TV 110W, Karaoke/'\VVCD 20W, fridge 80W, rice cooker 600W, etc.
Sub Total (Domestic & Business) 936 64.93 8.3% =20min /(60 minx 4 hr)
Small Scale Industries
Rice mill/Sawmill, tailoring, etc| 20 not work in night
Water pump, Irrigation pump, etc. 7 not work in night
Sub Total (Industry) 27 0.00
Public utilities
School for night clasy 2 0.160 11 0.29 |8 tubes /room x 20W
Health center (MDM) 1 1.333 12 1.11 ((8 tubes'room x 40W + refrigerator 80W* 10/60 + water boiler 1kW)
Health posts (detached ward) 3 not work in night
Commune centre/pagoda/church, etc. 2 0.160 12 0.27 |8 tubes/room x 20W
Public lightg 0 0.018 10 1.62 [Street light along the main road (3.6 km ) * 1/40m x CFL 18W
Sub Total (Public) 98 329
Sub-Total (Demand by User) - 69
T/L & Distribution Loss, etc. 10%) 7 [ Transmission & Distribution Loss and for load fluctuation, etc.
Estimated Peak Load for Generator (Nighttime) - 80 |(rounded)
Mid-Night time Demand (22:00 - 6:00)
Domestic (Light users) 90%) 842
Domestic (Large users) 7% 66 0.023 15 1.00 [1x20W tube + fridge 20%*80W* 10/60
Commercials/ Business 3% 28 0.033 15 0.62 |1x20W tube + fridge 80W* 10/60
Sub Total (Domestic & Business) 936 1.62 =20min /(60 minx 4 hr)
Small Scale Industries
Rice mill/Sawmill, tailoring, etc.| 20 not work in night
Water pump, | rrigation pump, etc. 7 not work in night
Sub Total (Industry) 27 0.00
Public utilities
School for night clasy 2
Health center (MDM) 1 0.333 11 0.30 |(1 tubes/room x 40W + refrigerator 80W* 10/60
Hedlth posts (detached ward) 3 not work in night
Commune centre/pagoda/church, etc., 2 8 tubes/room x 20W
Public lightg 0 0.018 10 1.62 [Street light along the main road (3.6 km ) * 1/40m x CFL 18W
Sub Total (Public) 9% 192
Sub-Total (Demand by User) - 4
T/L & Digtribution Loss, etc. 30%) 2 [Transmission & Distribution Loss and for load fluctuation, etc.
Estimated Peak Load for Generator (Nighttime) - 6 |(rounded)
Daytime Demand (6:00 - 18:00)
Domestic (Light users) 10%] 94 0.012 i3 0.75 |Assumed TV or Radio (40W) *30%
Domestic (Large users) 7% 66 0.023 15 1.00 [1x20W tube + fridge 20%*80W* 10/60
Commercials/ Business 3% 28 0.033 15 0.62 |1x20W tube + fridge 80W* 10/60
Sub Total (Domestic & Business) 188 237
Small Scale Industries
Rice mill/Sawmill, tailoring, etc. 20 2.500 2.0 25.00 |1 ~ 8kW; assumed average 2.5kW
Water pump, Irrigation pump, etc. 7 0.200 20 0.70 |1 water pump average 2kW / village
Sub Total (Industry) 27 25.70
Public utilities
Schools (class) 12 8 tubes /room x 20W, 3 schools
Health center (MDM) 1 1.333 11 1.21 (8 tubes/room x 40W + refrigerator 80W + w.boiler IkW
Health posts (detached ward) 3 0.040 11 0.11 |2 tubes/room x 20W
Commune centre/pagoda/church, etc. 2 -
Sub Total (Public) 18 1.32
Sub-Total (Demand by User) = 30
T/L & Digtribution Loss, etc. 10%) 3 [Transmission & Distribution Loss and for load fluctuation, etc.
Estimated Peak Load for Generator (Daytime) - 33 41% of Nighttime demand
it - JCA Fi A
SEQ/A N N =S == = =
3.5 ta/N T A LAV HR E T E

351

REERO BRI — %

Part 3 BuSra®E lEFHE

AR K 91z, B — 27 38 80kW ZHET H7-0I1213. AT 61.9m, KH - REHOKBRES
WA QT FRELTH L, LEKE 0189 mis L 7ch, — . HEIZIIFITEEN WA L, #/i
IROFEIEER N SIXER O 47 BREIEARZ T 2[R H 5, ZORET 528 b BERTFEE 2T

JCA H/K ¥ 7IH P3-33 Rk 184F 6 A
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2T 70lllE, T4 —BAREER Oy 7T v FEREYHET D0, e SRk, 3
W LIKEZIFD TB = RESF RN EHETHILERNDH S, BREMERET H5HE. (DI
RIS AT R A2 3% ) KA 225 T B R S CTHpKkT 2 HiTEE R . @~y RF 7D
REr RE L, NERIPKRELZHAT S FHEMER T 02818 EZLND,

(@ /1K TI(BOkW) D A + BT . (BUKEER O & i)
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1390400 Power House
] 150 } l,AT!_I
] = 470 460 490
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i Proposed Regulation Pond
1390300 - 1 (Alternative Site 3)
1390250 -
1390200 - \ ; \|Water Way (PVCpipe) |
1390150 - : Access Road (New)
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] b
1390100 g 1st Water Fall g,
q \ NN N
> 1390050 Tr g 3 oL
s ] 0 Senmonorom \\ R & d
= 1 S < -
=) ] | VRS —— I [intake mouth (Alterative-B)
1390 000 E Motable Road (Existing) N ‘ ‘ NG
‘ Intake Weir (Sand-bag, Alternative-B) |
] I I
1389950 + | Motable Access Road (New)| L \Wooden Bridge (Existing) \\
] L [Intake mouth (Alternative-A) \
] - _— Foot path \ To Busra
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1 (Alternative Site 1) o/
4 N\ N
4 \
1389850 - N .
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1389800 1 0 50 100m
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% 3.33 FERER - EXTEEMLERE

FWL at Intake]  490.67 |m Water Loss Head|
FWL at P/H|  426.58 |m
Gross Head| 64.09 |[m Effective Head (He):

Efficiency 5
P (KW)=9.8* He
Power Demand & Required Discharge

Time Hour Gene. Required | Required Hour Salesble
Zone perday | Demand | Discharge | W.Val. perday | P.Demand
in aday (hr/day) (kW) (m%s) | (m*/day) | (hr/day) (kW)
6:00-18:00 12 hr 33| 0.078] 3370 12hr 30)
18:00-22:00 4hr 80) 0.189] 2,722 4hr 69)
22:00-6:00 8 hr 6| 0.014 403 8 hr 4
Totd 24 hr 6,495 24 hr

# 334  WRPLERRD OFE L RRER - FHIBABNBRE L UERERENE

Daly Q Daily Dayti me Maintenance Flow Usable Available G Output (MHP)
Inflow Total for D/SW.F.(Tourism) Water Vol 18:00-22:00 22:00-6:00 6:00-18:00 Tot. Daily |Duration]  Annual
Duration of Y ear a Busra W.Vol. Release = Inflow (except Available Energy Available Energy Available Energy Energy | (Period)]  Energy
(all seriesfrom WL S (Inflow) Q Duration|  Vol. daytime) Output Output Output Output Output Output Production | Days | Production
1977 - 2005) () | (miday) | (9 | (houn) | (miday) | (m¥/day) | kw) | (hour) | (kWivday) | (kW) | (hour) | (kWhiday) | (kW) | (hour) | (kWivday) | (kWhiday) | (days) | (kWhiday)
50.0% | 183 days 3201| 276566| 3201] 120[ 138283] 138,283 80 400 320 6] 800 48 33] 1200 396 764 183 139,430
60.0% | 219 days 2248| 194207| 2248| 120] 97114 97,113 80| 400 320 6| 800 48 33| 1200 396 764 37 27,886
70.0% | 256 days 1223| 105667| 1223] 120[ 52834 52,833 80| 400 320 6| 800 48 33 1200 396 764 37 27,886
750% | 274 days 0.789 68170 0789] 120 34085 34,085 80| 400 320 6| 800 48 33| 1200 396 764 18 13,943
79.7% | 291 days 0.380 32,832| 0380] 120 16416 16,416 80| 400 320 6] 800 48 33[ 1200 396 764 17 13,106
80.0% | 292 days 0.362 31277| 0362] 120 15638 15,639 80| 400 320 6] 800 48 33[ 1200 396 764 1 837
810% | 296 days 0.280 24192| 0280] 120 12,09 12,096 80| 400 320 6] 800 48 33[ 1200 396 764 4 2,789
820% | 299 days 0.233 20131| 0233 120| 10,066 10,065 80| 400 320 6| 800 48 33| 1200 396 764 4 2,789
83.0% | 303 days 0.206 17,798| 0206 12.0 8,899 8,809 80| 400 320 6| 800 48 33 1200 396 764 4 2,789
84.0% | 307 days 0.179 15466] 0179] 120 7,733 7,733 80 400 320 6] 800 48 33] 1200 396 764 4 2,789
85.0% | 310 days 0.150 12960] 0150] 120 6,480 6,480 80| 400 320 6| 770 46 33| 1200 396 762 4 2,781
851% | 311 days 0.146 12614| 0146 12.0 6,307 6,307 80 400 320 6] 427 26 33[ 1200 396 742 0 271
86.0% | 314 days 0.128 11,059] 0128 12.0 5,530 5,529 80[ 400 320 0] 000 0 33] 1000 330 650 3 2,135
87.0% | 318 days 0.119 10282| 0119 120 5141 5,141 80| 400 320 0| 000 0 33| 86l 284 604 4 2,205
88.0% | 321 days 0.113 9,763 0113 12.0 4,882 4,881 80] 400 320 0] 000 0 B[ 769 254 574 4 2,095
89.0% | 325 days 0.106 9,158] 0106 12.0 4,579 4,579 80[ 400 320 0] 000 0 3] 661 218 538 4 1,964
90.0% | 329 days 0.100 8,640| 0.100 120 4,320 4,320 80| 400 320 0| 000 0 33| 569 188 508 4 1,854
91.0% | 332 days 0.095 8208 0095| 120 4104 4,104 80 400 320 0] 000 0 B[ 4w 162 482 4 1,759
92.0% | 336 days 0.089 7,690] 0089] 120 3,845 3,845 80[ 400 320 0] 000 0 3] 400 132 452 4 1,650
93.0% | 339 days 0.084 7,258| 0084] 120 3,629 3,629 80| 400 320 0| 000 0 33| 32 107 427 4 1,559
94.0% | 343 days 0.080 6,912| 0080 12.0 3,456 3,456 80 400 320 0] 000 0 3] 261 86 406 4 1,482
95.0% | 347 days 0.075 6,480| 0075 12.0 3,240 3,240 80[ 400 320 0] 000 0 B[ 184 61 381 4 1,391
96.0% | 350 days 0.071 6,134 0071 120 3,067 3,067 80| 400 320 0| 000 0 B3| 123 41 361 4 1,318
97.0% | 354 days 0.066 5702| 0066 12.0 2,851 2,851 80| 400 320 0] 000 0 3] 046 15 335 4 1,223
98.0% | 358 days 0.059 5008| 0059 12.0 2,549 2,549 80[ 375 300 o] 000 0 o[ o000 0 300 4 1,094
99.0% | 361 days 0.050 4320] o00sof 120 2,160 2,160 80| 317 254 0| 000 0 o] 000 0 254 4 927
100.0% | 365 days 0.016 1382] 0016] 120 691 691 80 102 81 o] 000 0 o[ 000 0 81 4 297
Source: JICA Study Team
Totdl =
Energy Consumption by User (KWh)
18:00-22:00 22:00-6:00 6:00-18:00 Tot. Daily | Duration Annual
Duration of Year | Available [ Available Energy | Available | Avalable | Energy | Avalable | Available Energy Energy (Period) Energy
(all seriesfrom Output Supply | Production| Output Supply |Production] Output Supply Production Sales Days Consumpt.
1977 - 2005) (kw) (hour) | (kWh/day) | (kW) (hour) [(kwh/day)] (kW) (hour) (kwWh/day) | (kwhiday) | (days) (kwWh/day)
50.0% | 183 days 69 4.00 276 4 8.00 32 30 12.00 360 668 183 121,910
60.0% | 219 days 69 4.00 276 4 8.00 32 30 12.00 360 668 37 24,382
70.0% | 256 days 69 4.00 276 4 8.00 32 30 12.00 360 668 37 24,382
75.0% | 274 days 69 4.00 276 4 8.00 32 30 12.00 360 668 18 12,191
79.7% | 291 days 69 4.00 276 4 8.00 32 30 12.00 360 668 17 11,460
80.0% | 292 days 69 4.00 276 4 8.00 32 30 12.00 360 668 1 731
81.0% | 296 days 69 4.00 276 4 8.00 32 30 12.00 360 668 4 2,438
82.0% | 299 days 69 4.00 276 4 8.00 32 30 12.00 360 668 4 2,438
83.0% | 303 days 69 4.00 276 4 8.00 32 30 12.00 360 668 4 2,438
84.0% | 307 days 69 4.00 276 4 8.00 32 30 12.00 360 668 4 2,438
85.0% | 310 days 69 4.00 276 4 7.70 31 30 12.00 360 667 4 2,435
85.1% | 311 days 69 4.00 276 4 4.27 17 30 12.00 360 653 0 238
86.0% | 314 days 69 4.00 276 0 0.00 0 30 10.00 300 576 3 1,892
87.0% | 318 days 69 4.00 276 0 0.00 0 30 8.61 258 534 4 1,949
88.0% | 321 days 69 4.00 276 0 0.00 0 30 7.69 231 507 4 1,851
89.0% | 325 days 69 4.00 276 0 0.00 0 30 6.61 198 474 4 1,730
90.0% | 329 days 69 4.00 276 0 0.00 0 30 5.69 171 447 4 1,632
91.0% | 332 days 69 4.00 276 0 0.00 0 30 4.92 148 424 4 1,548
92.0% | 336 days 69 4.00 276 0 0.00 0 30 4.00 120 396 4 1,445
93.0% | 339 days 69 4.00 276 0 0.00 0 30 3.23 97 373 4 1,361
94.0% | 343 days 69 4.00 276 0 0.00 0 30 261 78 354 4 1,292
95.0% | 347 days 69 4.00 276 0 0.00 0 30 184 55 331 4 1,208
96.0% | 350 days 69 4.00 276 0 0.00 0 30 1.23 37 313 4 1,142
97.0% | 354 days 69 4.00 276 0 0.00 0 30 0.46 14 290 4 1,059
98.0% | 358 days 69 3.75 258 0 0.00 0 0 0.00 0 258 4 944
99.0% | 361 days 69 3.17 219 0 0.00 0 0 0.00 0 219 4 800
100.0%] 365 days 69 1.02 70 0 0.00 0 0 0.00 0 70 4 256
Source: JICA Study Team
I Total =[ 365 | 227,590 |KWhiyear

[ 228 Mwhiyear

EROFHETIE, B 6:00~18:00 DX, BLEDTZDDOMOBIRD T, LR b OFA R
DEBFBEZHIT HZLE LTS, ZO7H, KM (18:00~22:00) D t'— 7 FZH & Z Ol D RF[H
BT AW -7, WL, R (22:00~6:00) ([ZhKT %, £ 334 [T T L9, HE
MWARITHZ LIk, FRoD 97% (354 HfH) 1%, &M (18:00~22:00) @ &°— 7 FF% 80kW %
4 TR T2 2 L AT E, R E (100%RIERE) ORFTH, 80kW % 1 RFElIIHET 2
P3-36 Yok 18 45 6
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TLENTED, £, B (6:00-18:000 DHFEIFICOWT S, 4H D 85.1% (31 HH) 1%, &
2L 33kW % 12 KE[EEE T, 95% (347 HIH) T 33kW % 1.84 WM FE7E n] T%éo
(22:00~6:00) DOFFEIZ DWW TIE, MOFRFM AR U TR Z7% & L TH D, &%%@
%@@m\$%®&mﬁﬁf%éoi%%&%ﬁ%(%ﬁﬁﬁ)kioﬁﬁﬁ%ﬁﬁi<

W) X, LR &Y EHETE D,

FEMRAEBHE BB
EREEENE (5B
— . BiEMOVEIKFEIL, AROFEEOLE. £ 3B OLHIICRHETE, LEREIX

3990 m® L oTm, ¥, BEAKEEZREMS (BT [CINERE L R 55813, L5
Bk B 3,990 M A FE(R 9 A 7-I2iE, HEOR L AR, ¥ 1moOE EIFRNE L 5,

) = 260 MWH/4E

SE

%

==
\

) = 228 MWH/4E

Q‘lE

#3.35 T RZANKAFTEICBIT ABEFEEY—7 BEDO DO BRABMO LB KEE

Estimation of Required Reservoir VVolume
18:00-22:00 22:00-6:00 6:00-18:00 Required
Duration of Year Available W.Use | Inflow | Required Available W.Use | Inflow | Required Available W.Use Inflow Required | Reservoir
(al seriesfrom Output Vol. Vol. Res.Vol Output Vol. Vol. ResVol Output Vol. Vol. Res.Vol Vol.
1977 - 2005) (kW) | (hour) | (mPday) | (m*/day) | (mday) | (kw) | (hour) | (m¥day)| (mP/day) | (m%/day) | (kW) | (hour) | (m*/day)| (m%day) | (m%day) | (m*/day)
50.0% | 183 days 80 4.00 2,722 | 46,094 o] 6 8.00 403| 92,189 o] 33| 12.00 3,370 o] 3,370 3370
60.0% | 219 days 80 4.00 2,722| 32371 ] 6 8.00 403 | 64,742 0 33| 12.00 3,370 0 3,370 3370
70.0% | 256 days 80 4.00 2,722 | 17611 0 6 8.00 403| 35222 0 33| 12.00 3,370 0 3,370 3370
75.0% | 274 days 80 4.00 2,722 | 11,362 0 6 8.00 403| 22,723 0 33| 12.00 3,370 0 3,370 3370
79.7% | 291 days 80 4.00 2,722 5,472 0 6 8.00 403 | 10,944 0 33| 12.00 3,370 0 3,370 3370
80.0% | 292 days 80 4.00 2,722 5,213 (] 6 8.00 403 | 10,426 0 33| 12.00 3,370 0 3,370 3370
81.0% | 296 days 80 4.00 2,722 4,032 0 6 8.00 403 8,064 0 33| 12.00 3,370 0 3,370 3,370
82.0% | 299 days 80 4.00 2,722 3,355 0 6 8.00 403 6,710 0 33| 12.00 3,370 0 3,370 3,370
83.0% | 303 days 80 4.00 2,722 2,966 0 6 8.00 403 5,933 0 33| 12.00 3,370 o] 3,370 3370
84.0% | 307 days 80 4.00 2,722 2,578 144 6 8.00 403 5,155 0 33| 12.00 3,370 o] 3,370 3514
85.0% | 310 days 80 4.00 2,722 2,160 562 6 7.70 388 4,320 ] 33| 12.00 3,370 0 3,370 3,932
85.1% | 311 days 80 4.00 2,722 2,102 620 6 4.27 215 4,205 ] 33| 12.00 3,370 0 3,370 3,990
86.0% | 314 days 80 4.00 2,722 1,843 879 0 0.00 0 3,686 ] 33| 10.00 2,807 o] 2,807 3,686
87.0% | 318 days 80 4.00 2,722 1,714 1,008 ] 0.00 ] 3427 o] 33 8.61 2,419 o] 2,419 3427
88.0% | 321 days 80 4.00 2,722 1,627 1,095 0 0.00 o] 3,254 (o] 33 7.69 2,159 0 2,159 3,254
89.0% | 325 days 80 4.00 2,722 1,526 1,196 0 0.00 0 3,053 0 33 6.61 1,857 0 1,857 3,053
90.0% | 329 days 80 4.00 2,722 1,440 1,282 0 0.00 0 2,880 0 33 5.69 1,598 0 1,598 2,880
91.0% | 332 days 80 4.00 2,722 1,368 1,354 o] 0.00 0 2,736 0 33 4.92 1,382 ] 1,382 2,736
92.0% | 336 days 80 4.00 2,722 1,282 1,440 0 0.00 o] 2,563 o] 33 4.00 1,123 0 1,123 2,563
93.0% | 339 days 80 4.00 2,722 1,210 1,512 0 0.00 0 2,419 0 33 323 907 o] 907 2,419
94.0% | 343 days 80 4.00 2,722 1,152 1,570 0 0.00 0 2,304 0 33 261 734 0 734 2,304
95.0% | 347 days 80 4.00 2,722 1,080 1,642 (] 0.00 0 2,160 0 33 1.84 518 ] 518 2,160
96.0% | 350 days 80 4.00 2,722 1,022 1,700 (] 0.00 0 2,045 0 33 1.23 345 o] 345 2,045
97.0% | 354 days 80 4.00 2,722 950 1,772 0 0.00 0 1,901 0 33 0.46 129 0 129 1,901
98.0% | 358 days 80 3.75 2,549 850 1,699 0 0.00 0 1,699 0 0 0.00 0 0 0 1,699
99.0% | 361 days 80 3.17 2,160 720 1,440 o] 0.00 0 1,440 0 0 0.00 o] 0 0 1,440
100.0% | 365 days 80 1.02 691 230 461 0 0.00 0 461 0 0 0.00 0 0 0 461
Source: JICA Study Team
max-[—3590]
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% 3.36 REZOMKEE A b GBMER) L&

Case A Bm= A b

(@ | AKRDEBKW)DAH +  iERTEE T (BUKE R O & 1) 51,100
(b) | AVKAIBOKW) DA+ G ERER T (~y RE 7 FEHR) 55,400
(© | AVKTIBOkW) + T4 —BAJE (B0kW) (B2 D7 Elx) 131,700
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1 ! |
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] 430\\ Y
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1390100 - N
B ] %& N \
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# 3.37

7 A Z /INKFIFEBENE O L AREEY TR G OEA T #
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RIEE, B L EARG# - K

1| Bukig
(Intake Weir)

 BUKH R R DL E LI MR &2 38 ET 5,

s BUKMEIZSBICEE U, WAL 2 HOR T 28R b R a2 X 5. REmO ik 80m
1 GRARE L Y # 10m k) & 95,

CUKEEIR SR v 2 ) — RS L, WEFE (KA R 3,990m°) T& 5 X 9 BUKE D
FAmAkNrE ER-SE, MR LV 25mE & 35, R O K iE X EL. 492m & 5,

< JIIER) 17m QPO ISR T D720 THMANTEF K ImAE LTS8, HokFiEs <9
BOWRIEL 25,

CHEPICHLEM (M v 27 %) OBITHATRERMME 13207 ) — MG (K B
493m Pl b, L 25mx W 3.3m) % BUKEE BRI 5,

2 | BukH

* RIERFOBRMEN: & POk O T 7 v A 0% EBE L, BUKEOE EiEof R iok iz
AL, MARGEM S — b 2RET D,

CHAREORAZE 20, BUkAIZA27 YV —2 (V=06m/s, WO.4m x H 1.1m) Za @+ 5,
RARBUKE 2/ 02mis &5,

BRI A E Y R — R (W 0.6m x H 055m) %% &, NS Chy FLailEds, i
T, HMERFEHSZ B LT 2720 Hid - EHE s L 35,

3 | ihbih
(Sand Settring Basin)

- BUKHLEIL, AROEWNE > TEY . BROWWHHIZ > TWD, Tk, FilEti
BiIDianeE 2, It Em 5,

4 | K
(Canal)

AHI B E OWOR KO-, MR LT 5,

< BUKNL &KL, RRFVEE B UL KRR E L35,

- TS LT, WEAEE L HDPE /%A 7 (¢ 9 200mm) &9 %,

 EDK AL /1,000 & U7z, EUKEEAER 1% 330m, R 2</KEH=0.33m,

CRBEE LS B TR RHERE T B D &S T2 WK RO KBIEHE T, KK OB IEL
WA 2mlsec & L7,

5 | Ak
(Head Tank)

s KEE BN QSRS 2% B9 5,

KO R BIT R KA KRS 125 BT 245 E (V= 23m°, A/IQ >50, H 1.5m x W
20mxL 7.6m)AEE Luy,

s ADOF— MIJFRIE U CREE T, BEIMIOKTEERRMICA DR ERT 5, BUKEERT
HIZAZ V—v 2T D,

o KAERRSC B o k&3 5, BT EL. 490.0 m

cFERNICHA L2 2 PR T & Ak, JKAEE U15~1U50 O F 0 Al E L, Hbs— b

(FEAEY RAF— ) BT D,
KOS a7 — &Y LT 5,
< JKAEPEHIL 0.4 ~ 0.6 MSTEE L4 5,

6 | KIEER
(Penstock)

o KR VR, R TR, RREME, SREAEEE L HDPEE 28 HT 5,

< PRSEI & R A B E LT E AR E T 503 REE BRI O ZE M & T 55D
LM A TS,

 EANO R KERKENL 0.61 MPa (=61m KE) , BT OREFLIIAY 0% FEEMETD
S VATH DTRERESD EFIFA TR, JEN ER%2 10%E 95 & KA 0.7MPa f2
B,

- ENOBREREITRE KT 25misec & L, BRITWIFE—T 5,

- KIS BIER (X 154m, ¢ 0.30m, 7% 7 3.86m,

7| T
(Power House)

- BERR O SRR, DIRENTE D A= R BT D,

C REITREIT. REALE S ImOEsIEar s U — MEL TS,

- TEMRA. ALK 2BREEZHEE L, BERRITERAICKE,
- BT oMK N A BRI KICELE T S,

« YKL EL. 426.48 m, JKHLHLs EL. 42658 m & 95,

8 | JokH KR, KEXZ VR TFTAKICHIRAEERAESERNE D, —EOKEEZHRS L D T
(Tailrace) %,
JICA FAAFERL

Y TRASEOE LRSI ) B AHENS T AT I a— DI M DOEBO—ETH Y . FRIENEND, FEO

HKBFIZIE, EE LI OKEE,

TEARMEARE < RY, REOBEB TS 2, WAKICEVED TSN ERERH D, T

D 50m Ltz iz, TEE, BTEHORERH D, EREROZERT 7 v A2k 5720, Inz&B L, ihE
B OBUKE 2 @39 D88, #Eo E#c, EREITRRER 227 U — M E RGO BB A EE L,

P R TAREEREBMEICSN ANy 7 ERBTHI 0D, HBRIRET DL RS ICHA TRE E VA Ry 2 A
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B O T TORFNEZ K 338177,

7 A Z /KB EE E OBEKERE O TR REER
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372 HEBETHEE
(1) KRB = A b

FROVA T FELEICEELELEEIL, £ 339 0y &5, o, BHEETEITEI
OKDBAFEHA F~==2T V] Chox/X—MH, 1996) DO %A HW -, HARTHEE,
KT - BRSO THEF T OEME % 341 1R,

#3309 T AT/INKAREHBEOLEERIER (Pre-F/S)

Item Estimated Cost (US$) Note
Total F.C. D,C,
Construction Cost
1. Preparation Works 11,001 11,001((3+4)*0.05
2.Mitigation for Environment 11,001 11,001((3+4)*0.05
3.Civil Works 200,178 119,441 80,737
3.0 Access Roads 111,032 103,950 7,082
3.1 Intake Weir 50,379 2,936 47,443 |excluded gate/screen
3.2 Intake 4,805 0 4,805|excluded gate/screen
3.3 Sand Settling Basin 0 0 0|excluded gate/screen
3.4 Headrace 8,107 7,267 840
3.5 Head Tank 8,179 2,133 6,046|excluded gate/screen
3.6 Penstock 5,701 290 5,410|excluded Pipe cost
3.7 Spillway 1,742 243 1,500
3.8 Power House 9,998 2,467 7,531
3.9 Tailrace 236 155 81
3.10 Outlet 0 0 0
4.Mechanical Woks 19,845 19,845 0
4.1 Gate & Schreen 11,747 11,747
4.2 Penstock Pipe 8,098 8,098
5.Electrical Works 290,237 289,522 715
Turbine/Generator 119,798 119,798 0
Transmission Line & Distribution Facilities 170,439 169,724 715
6. Transportation 1,472 0 1,472
7.Direct Cost Total 533,734 428,808 104,926(1.+2.+3.+4.+5.+6.
80.3% 19.7%

JICA T2 ERK
(2) BElEMREHK= A b

319 (27 A T EAFHH ORLEMEF R X A2 <7, BLEMOVNEREE R 340 IInT, B, 7
AT A a—rNTE, ZRIFZSTEEDWIZOMA LTV A2, FEEERIL, BBV
FHEI L7, E7o. FHEREMRIL. EAC @%}z%ﬁ%ﬁ (CHIY 22kV & L7z, HE ﬁaﬂaf%) WILR 9.05
km® 95, 801 km MK EAEMR & T 5, AlEdsiL, WM/ NI, ERAR 77 ED
B ORMBTRELEE L, _Tﬁéé{;m’%{rﬁﬁ%:l\:“—‘/qub%M) 2 EPTICERE T D,

JCA H/K v TIH P3-41 Rk 184F 6 A
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£340 EEROBE (TR TF/IVKHREEHE)

BEE | 8 | #x
REH

hEREHDH 10]  km

E EERERHERR 80[ km

EEREHEOH 29 km

EES

15kVA B4 2 set

25kVA Ei#H 1 set

25kVA =% 0] st

50kVA =48 4 st

DA -IRERE LS.

JICA FHAS I ERK
JCA B/ Y TIE P3-42 Rk 18 4F 6 H
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1,392,000 %92
1,391,000 -
Busra W.F.)
1,390,000 L A 1399
(5 \\
] (G)
WL Staff Gauge
(JICA Study Team)
1,389,000 —
District Hall
©
] v 50kVA-3¢ (B)
= Phum Leki01
; BUOHM
< 1,388,000 - ! 1388
15kVA-1¢ (E
5 2 um Lekf
] Mu oyl Church
o 50kVA-3¢ (C)
Phum Lekh Pir . ,
1,387,000 - 88 ® P Lekh Bei3
Phum ' & schools 89
| Pramn Clinic
Phum Lekh
Pram5 (___Rain Gauge (NOMAD RSI)
1,386,000 - lat CCP Lameth Village Bgg
it
. 2 -
Prampir7 -
1,385,000 -
7621 64 66 Distribution Lines
Scale .y .
o 500 1000m s Midium Voltagg Line
1,384,000 ‘ nnnn | gy Voltage-Line
762,000 763,000 764,000 765,000 766,000 767,000 768,000
Souorce : number of Family : SEILA data base 2003, UTM-X (m)
Location Map of Villages in Busra Commune

JICA FHA I ERK

Distance Length (m) of Distribution Lines
MV&LV [ MV only LV only
P/H ~ 15kVA(A) 820
15kVA(A) ~ 50kVA(B) 2,340
15kVA(E) ~ 50kVA(B) 1,170 MV TOTAL (m)
50kVA(B) ~ 50kVA(C) 1,600 9,050]
50kVA(C) ~ 25kVA(D) 2,080
50KVA(C) ~ (F) 550[LV TOTAL (m)
50kVA(B) ~ (G) 1,300 10,880]
(G) ~ 15kVA(A) 1,040
15kVA(A) ~ (H) 1,020|MV+LV TOTAL (m)
Tota 8,010 1,040 2,870 11,920
319  TRI/IKAREFEOEEMREEIX

JCA WK Y T
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7 3.41 TR Z/INKIFEBEOFHEFE T

MHP ID No. | Name of MHP. | Busra Name of River |
Province Code: | Mondul Kiri |District | Ilnst. Capacity I 80 kW
Beneficiaries (Village)
Electrified HH =| o3| Peak Demand (kw) =|  80.0| EIRR (MHP)-
Design & Futures of Proposed Micro Hydro Power Scheme
Type of Project (Construction) |y Constructor hd 1 Type of Penstock Pipe HDPE Pipe v 3
Type of Intake Weir Gongrete Dam v 1 Type of Turbine Cross—Flow (Local made) v 1
Consider Sandtrap (De-sander) basin (Y /N) N Helicopter Transportation Not Use v 1
Type of Headrace Channel |HDPE Pipe v 5
Catchment Area at Intake 197.0 (km?)
Intake Site Elevation (IWL) 490.67[ mas.l. Design Flow Qg4 0.189 m3/s
\Water way (Canal) Slope | (open=1/1000, Tunnel=1/500) 0.1%| 1/1000 Design Flood Discharge Q f004 142.0 m3/5
Head Tank Site Elevation (HtWL ) 490 m.as.l.
Power House Site Elevation (TcWL) 430 mas.l. Gross Head (IWL - TWL ) H, 64.09 m
Elevation of Turbine Center 426.58] m.as.l. Net Head (HtWL - TcWL ) H o 60.76 m
LossHead H; =L,/I 0.33] m
Intake Weir Width 18.0 m Loss Head H ,=124.5%0.0112/D, @=L, /Dt*V */(2*g)*125% 3.526 m
Headrace Channel Length L, 330 m Loss Head H; 0.00 m
Penstock Length L, 154 m Total Loss Head H; =H,+H,+H3 3.86 m
Tailrace Length L, 10| m Effective Head H. =Hy-H, 60.23 m
Headrace Flow Velocity V. (Open=2~ 3 mis) 2.50] m/s Turbine Efficiency 77, 0.82] -
Headrace Water Area (Cross Section) 0.08 m? Generator Efficiency 77, 0.85] -
Penstock Design Flow Velocity V, (ave.V,=2~4mis) 2.50| m/s Combined Efficiency 7= 7 * 7, 0.70] -
Pestock Pipe Diameter Dp =(4*Q 4/ (pi*V )2 0.31] m Firm Plant Capacity P =9.8*Q 4 *H . *7r * 7, 78| kw
Penstock Roughness n 0.011 - Installed Capacity P 80 KW
Penstock Thickness Tp=0.0362*H ,*D,+2 (min=2.0 mm) 27 mm Annual Energy Generation (Load Factor= 0.33) 228| MWhlyr
Number of Turbine (ifP>= 50 kW, n=2) 2 Nos.
Length of Transmission line (both MV & LV used same pole) 8,010 m
Length of Transmission line (MV only) 1,040 m Transfomer 15 kVA, single phase 2 nos.
Length of Distribution Line (LV only) 2,870 m Transfomer 25 kVA, single phase 1 nos.
Transfomer 25 kVA, 3 phase - nos.
New Access Feeder Path Construction to Site 0.20 km Transfomer 50 kVA, 3 phase 2 nos.
New Motable Access Road Construction 0.45 km Transfomer 100 kVA, 3 phase 1 nos.
Distance from Border to Province Center /Reference Town) 0 km
Transportation from Provincial Center to Nearest Motable Road 40 km
Transportation by Headloar/ Animals 0.2 km
Transportation of Sand/Stones to Site 1.0 km
(Source: JICA Smdz Team)
Summary of Cost Estimation and Economic Analysis
Discout Rate: Investment Cost (MHP) 660,600 US$
Annualized Investment Cost (MHP) 69,000[ USS$/yr
Life Cycle Year (MHP) : 20|years Unit Investment Cost per KW 8,258|US$/kwW
Life Cycle Year (Grid) : 30fyears Unit Investment Cost per Household 706)|US$/HH

JICA

JICA /K Y P3-44 SRk 18 4E 6 H
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373  iRE¥ER

HE LT AT /KPR EHE O THEIC, BFEHEEREO Y 7 b, K ~OEGEH., £
— A =R RGO REERE T, £34R2ITRTEBVE66LTUS KLERD,

% 342 TR Z KRB B OREEE

Cost Economical Price
1. Hard Costs 533,734 452,667
1.1 Civil Works 223,652 203,320 1.10
1.2 Power Station 139,643 112,996
1.2.1 Gate/Screen 11,747 10,679 1.10
1.2.2 Pipe 8,098 6,478 1.25
1.2.3 Turbine/Gen. 119,798 95,838 1.25
1.3 T/D lines 170,439 136,351] 1.25
2. Soft Costs (government administration, etc:
15% of hard costs) 15%) 80,060 72,782 110
4. Service Wire, Meter, In-house Wire US$50) 46,800 42545 1.10
Project Costs Total 661,000 567,995
JICA TR HIERL

374  FERMEREOETE
(1) /INKRIIEEEREES « HERFEE 2 A B
INK 1 FE BRI DAERES « HERFEE A FELUTO LI ICHED 5,

%343 NKAREERBOFEMEL - MERFEHEI X b

VE3TE H PR #H

1 FEEFT IR O E W AR 24, 41181, $500,[A] $500
2 FETEER B O 34 X$40X 12 » A $1,440
3 ARAEEY OHEFFE T B 5 $60,[8] X 12 » H $720
4 TR OB EE $500% 1 [B]/4E $500
P $3,160, 4%

! =$3,200,4F

JICA FAAFERL

(2) BB, AJEgOFERGELR - fiRE o 2 b
BlEERR. BELMOERMEFE o X MIfho® EEOB 25510, #FED 05%E RED 5,
472 h . $170,439X 0.5% = $852,4F = $900, 4

38  LEFEMM

THEFENZRICY 2> TE, EEEARTFIRFICERM T2 2 & & Lo, ARG L UG
FHZET D2HIFIEAEHI 1L 7L L, ey =7 MRROERBIMIZ, K 320D A7 Y 2 —/L %
(R K DITK 30 A EA8E LT,

JCA H/K v TIH P3 - 45 Rk 184F 6 A
FAEFREDAVE R H H5 B b ry-7" TV
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Year FY1 FY2 FY 3 FY 4
Work Items Month| 11T 12 1 [ 2[ 3| 456 [ 7]8]oeJw]ul2]1]2[3]4]s5]e[7][8[]ofw[ul[12] 1]2]3]a]s
N[ D[ F[m|a[mM[a]a[Aals|o[N|[D|lalrIm|Aalm[a]la]A] o[ N[D|J[F[M[A]M
Season Dry Season Rainy Seaso Dry Season Rainy Seaso Dry Season Rainy Seaso
Totalmonths| 1 | 2| 3| 4[5 ]| 6| 7|8 | o 10|n|12]||1aas|16]|17]| 18|10 2 [2]2]|23[2a[2]|2]|2]22]|2»

1. Design

1.1 Review of PreF/S

1.2 Survey & Investigation

1.3 Basic Design

1.4 Detailed Design

1.5 Preparation of Tender Document

2. Construction Works

2.1 Tendering

2.2 Evaluation of Tender

2.3 Contracting

2.4 Construction Work

1) Preparation Works

2) Access Road

3) Intake

4) Headrace Channel (Water way)

5) Head Tank & Spillway

6) Penstock

7) Power House

8) Tailrace

9) Ingtal lation of Turbine & Generator

10) Transmission & Di Line Works

12) Other

2.5 Test and Commissioning

2.6 Completion

3. Environmental Measure

3.1 Land Acquisition, etc.

32 EIA

4. Village Organization, O&M

4.1 Establishment of CEC Organi zation

4.2 Participation of Construction Works

4.3 Training on O&M

4.4 Monitoring

JICA Study Team

Note:

Construction Works : Preparation works, C

road,

Installation of Turbine & Generator (40kW x 2 sets), Electric facilities, Transmission & Distribusion Line s

JICA FRAS I VERK

X 3.20

T AZ KI5

FHEOLEFE (R)

5 ir, Intake, Headrace Tunnel, Headtank, Penstock, Spillway, Powerhouse, Tailrace, Maintenance Survice Route, €tc.

JCA I/ 7
A AT RETAVE

T A A s-7" 5

P3 - 46
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4 e - Mg R

41  BRERHMm

411 IINIK T35 EE R A D R A

B U7z D) SRR O TFE 2 BB, AIMIERL Sy 2 22 L5 W 7o iEd ik 2 TR D &
BYURELL,

% 344 T A Z /K FIFEER B ORI

gt EIEIES Bzt
©® )

1. IHRERRA 533,734 438,351
(1) 1hKA 363,295 1.20 302,000
(2) BRE#R 170,439 1.25 136,351
2 EEEERA 4,100 3727
(1) 1hKA 3,200 1.10 2,909
(2) BRE#R 900 1.10 818

&t 537,834 442,078

JICATRZE R

412 ik (74 —BAREIC L DR E)
(1) HIRFE DT D OARFEF

INKITEFEIORRFE « MBI WAEZEE LT, 22Tk, UEEHEE LToOT o —ELRE
Wk aEAMGEHBEOERZEET S,

@) KRBT —PAFEBED I X |
HER /e A — T —DF n U v 40 OF ¢ —ELREKOHARIL 500 $ kKW Th 5, ZIITHER
T T, LLTFO#Y 7 ¢ —EB VB O HAh &2 FE LT,
$500/kW (FOB : A LAfifs. 100%)
+ i kR - CRIEE (8%) +PNBRERSEy (2%) +RREFHA (5%) +REITERE (25%)
+BABL (15%) +AHIMMfERL VAT (10%) = 825USHkW = $830/kW

AL G M LB BRI A B BOKW TH AN S, ZHET U TTF 4 — PR E MR R
A MILLTOLICHEEND,

HEER R 80 KW X $830/kW = $66,400
S HICPEE % 10% FRY1 5,

T e : $66,400 X 10% = US$ 13,280

JCA B/ Y T P3 - 47 FRE 184 6 A
FRAEATRECAA T A I 7 FEA LAl =7 AR
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L7edv, RBEMBERE I TO®EY L2rs,

% 3.45 T4 —BNRERRERE

H g US$ 66,400
ThE US$ 13,280
& 2 US$ 79,680

(3) BT 1 — ¥ ILIEDORF M
BT 4 — B REORFMEE TRO LBV AE L,

% 3.46 RET 4 —BNLHE (80kW) DORF#E

WA #31% REHEE
® ®

1. DHRERA 211,663 169,331
1) F4—EI 79,680 1.25 63,744
(2) BB 131,983 1.25 105,587
2. EREERA 57,200 52,000
) F4—EIL 56,500 1.10 51,364
(2) BB 700 1.10 636

&% 268,863 221,331

JICATRERMVERL
@) T4 —PAREOERL

TEHE « HEFRPEEE LN AR T ENO R E S UCREHE LRI E D 5%E RS o7,
PREVE I AR T EN OB EE LT, 0.23USSYKWh 2 FHWTLL R D L 9 ICEET 5,
$79,680 X 5% = $3,984 = $4,000 /year

ERLALSS SS R 228.0 MWhlyear X 0.23 US$/kWh X 1,000 = $52,440

% 347 T 4 —EBNRERRERLERE

L - HERTE A US$ 4,000
R US$ 52,500
& Ft US$ 56,500

413 R

FE LT R MRS 2 VT 20 OB LR OREBIEEZIT b0 &2 TRIDRT, B L
LT, FEHHB LV, BERERIZONDPHFREE . 725 ITEM O LEETRRE 251 -
L7co /INKIIFEERMO%A. 5 IS 1, FEK. 7F—F - A7V —VE#EOA Yy —A A
RIavETIZENPMETHY, ZOREZYHBEED 1E5 & 0E LT E LR,

— . i LTI, REBEHE LTTF 0 —BARBELZEA LTSA OWMEERE,. 7t 5 ONCE
LRy GEESHERFE PR, BRRHER) | BOEEARERY - MERFlICME R 2 X N &G E L7z, #IBIE
(discount rate) Z 10%& L. 20 fEM ORRFHMAE R A % 348 1277, RE IO/ R, 727

JCA B/ Y T P3 - 48 FRE 184 6 A
FRAEATRECAA T A I 7 FEA LAl =7 AR
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/NKITFEEFET (80kW) DREFHINRINZEE (EIRR) 1%, 12.6% & 72V . #RFEHINZIT 70 e
ARETdH D Hﬁuﬁéﬁénéo

% 3.48 T R Z /K I ER B ORRFE AR R

Discount rate 10%
(Unit: US$)
Cost Benefit Present Value
Trans- Tans- Annual
MHP Capitd o&M Total Capital Totd Net
Copital sevicewiite ot |MHPORM mison 21| 08 Enagy | (0 oem | o0 Bendit Cost Benefit B-C e
Y ear efc. O&M (MWh) (t-CO2)
-3 1.0000 0 0 0 0 0
-2 194,549 194,549 194,549  0.9091 0 -194,549 176,863 0 -176,863 1
-1 194,549 178,897 373,446 373,446  0.8264 240,739 240,739 -132,707 308,633 198,958 -109,675 2
1 0 2,909 818 3,727 3,727 0.7513 228 52,000 52,000 48,273 2,800 39,068 36,268 3 296
2 0 2,909 818 3,727 3,727 0.6830 228 52,000 52,000 48,273 2,546 35,517 32,971 4 296
3 0 2,909 818 3,727 3,727 0.6209 228 52,000 52,000 48,273 2,314 32,288 29,974 5 296
4 0 2,909 818 3,727 3,727 0.5645 228 52,000 52,000 48,273 2,104 29,353 27,249 6] 296
5 0 2,909 818 3,727 3,727 05132 228 52,000 52,000 48,273 1,913 26,684 24,772 7 296
6] 9,000 9,000 2,909 818 3,727| 12,727 0.4665 228 52,000 52,000 39,273 5,937 24,258 18,321 8 296
7] 0 2,909 818 3,727 3,727 04241 228 52,000 52,000 48,273 1,581 22,053 20,472 9 296
8 0 2,909 818 3,727 3,727 0.3855 228 52,000 52,000 48,273 1,437 20,048 18,611 10 296
9 0 2,909 818 3,727 3,727 0.3505 228 52,000 52,000 48,273 1,306 18,226 16,919 11 296
10} 0 2,909 818 3,727 3,727 03186 228 52,000 52,000 48,273 1,188 16,569 15,381 12 296
11 9,000 9,000 2,909 818 3,727| 12,727 0.2897 228 47,808 52,000 99,808 87,081 3,687 28,911 25,224 13 296
12} 0 2,909 818 3,727 3,727 0.2633 228 52,000 52,000 48,273 982 13,693 12,712 14 296
13} 0 2,909 818 3,727 3,727 0.239%4 228 52,000 52,000 48,273 892 12,448 11,556 15 296
14} 0 2,909 818 3,727 3,727 02176 228 52,000 52,000 48,273 811 11,317 10,506 16 296
15} 0 2,909 818 3,727 3,727 0.1978 228 52,000 52,000 48,273 737 10,288 9,551 17| 296
16| 9,000 9,000 2,909 818 3,727 12,727 0.1799 228 52,000 52,000 39,273 2,289 9,353 7,064 18 296
17| 0 2,909 818 3,727 3,727 0.1635 228 52,000 52,000 48,273 609 8,502 7,893 19 296
18} 0 2,909 818 3,727 3,727 0.1486 228 52,000 52,000 48,273 554 7,729 7175 20 296
19| 0 2,909 818 3,727 3,727 0.1351 228 52,000 52,000 48,273 504 7,027 6,523 21 296
20} 0 2,909 818 3,727| 3,727 0.1228 228 52,000 52,000 48,273 458 6,388 5,930 22| 296
416,098 178,897 594,995 58,182 16,364 74,545 669,540 288,547 1,040,000 1,328,547 659,007 520,145 578,678 58,534 5,928
1) Discount rateis 10 %. NPV (B-C) 58,534
B/C 1113

JICA FHA FH VERK

4.2 B

T AT INKIIFEEFTH O MBI BV T, AFEICBW TR T IN D EEE M7 L OICHER
EH(O&M)E A Z BT 5 7= DI E R RIEOBLRE &2 RHE Ui, Far R WIm, ks iy,
SME AR L — b AR, 3 K OWERFE FL(O& M) AR 5 51T, BRI D54 & [A)
Thd, k. RIEFAHART, BEE (228MWhliyear) < (80KW x 24hx 365Day) =32.5% &
THE LT,

HIKESE T, BAKREERAZ U TOFNEHOEE R TROIZEARRBIEE (CRF) (2 THE
L L=z, HFFEHOSMEAZMNA., FMEIFEE TR L TCEE L,

/K F1@ CRF (capital recovery factor) 7%, 20 -3 2 A2 H#2) =0.094
7 4 —B/L?® CRF (capital recovery factor) (10%, 10 -5 (242 #2) =0.163
PEBCEML D CRF (capital recovery factor) (7%, 30 £E 412 A5HA) =0.080

W MW%WE+<WR)i%&@ﬁ%#ibmimkﬁéoit\%~6x:xbﬁi0%
SBEHEDOYI a2l —va URERAER A7 IR T, MiBEE 50%E T A5E . BETEEES

JCA B/K v TIH P3-49 Rk 184F 6 A
FAERRETAVE R UG B kv as-7" VIR
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$0.16/KWh & 72 %% 7Zads. #iBh (Subsidy) 237RWEAICIZFRERA (BH4) %$0.30/kWh & 3% iE
THZLENVETHD (F350) .

43 REHHRAT A (GHG) HIFHZhS

HIERIERZ L A7 A (green house gas: GHG) D HEHIHER S| (CDM) %é\i@\élio% S, B
ARE= R LF— (IVKIIHEE) 1LV T 4 —BLEREBT 256 28E %@ GHG (CO;,
PR CHEE) HIBGIRAFMT 5, 7 —EBALHOEHEIL, /J\7kj7%‘é%§ LRIED 228
MWNA:% 20 4ERI3ET 2 6 D L {E L, CO#EfiIL, IPCC(1997) D 1.3 kg-CO/KWh %
BWH L., £ 3491277 & 912 GHG HIJE&1T 20 A42fH] T 5,900t-CO, & HiE S 7,

# 349 TR T/INKIIFEERE OB RS R

Benefit (USS) Casts (USS)
T/D lines, Registration
Energy | Commerci Energy | Commerci| Public | Connection Tota | Investment(Po| ServiceWire Fuel fee Net
Year |Tota sale§ Sales a Public_| Total Bendfit| sales al Sales | Sales | Feg($50/hh) | Costs | wer Station) elc Subsidy | Cost | O&M | (1.6Rid/kWh)]| Income Tax] Bendfit
(Average 0% on net
Mwh) | (Mwh) [Taiff $iwn) 0169  0.166 0.164 0.00 509 14 income |(Uss)

-3 q [y 0 q qf q 0
-2 q 0] 0 q [ q 110,839 221,678 -110,839 -110,839
-1 q 0] 0 q 0 q 219,458 221,678 217,239 | -219,458 -219,458
1 q 0l 37,805 37,80 qf q 0 4,191 0] 4100 91 33,614
2 q [y 37,805 37,80 of q 4,191 0] 4100 91 33,614
3 q ) 37,805 37,809 of q 4,191 0] 4,100 91 33,614
4 q 0l 37,805 37,809 qf q 4,191 0] 4100 91 33,614
5 q [y 37,805 37,80 o) q 4,191 0] 4100 91 33,614
6 q [§ 37,805 37,80 of q 14,001 9,900 0] 4,100 91 23,714
7 q 0l 37,805 37,809 of q 4,191 0] 4100 91 33,614
8 q [y 37,805 37,80 9 q 4,191 0] 4100 91 33,614
9 q Y 37,805 37,80 of q 4,191 0] 4,100 91 33,614
10 q [§ 37,805 37,809 of q 4,191 0] 4,100 91 33,614
1 q [y 37,805 37,80 9 q 14,001 9,900 0] 4100 91 23,714
12 q Y 37,805 37,80 of q 4,191 0] 4,100 91 33,614
13 q [§ 37,805 37,809 of q 4,191 0] 4,100 91 33,614
14 q [y 37,805 37,80 qf q 4,191 0] 4100 91 33,614
15 q [y 37,805 37,80 of q 4,191 0] 4100 91 33,614
16 q ) 37,805 37,809 of q 14,001 9,900 0] 4,100 91 23,714
17 q 0l 37,805 37,809 qf q 4,191 0] 4100 91 33,614
18 q [y 37,805 37.80! 9 q 4,191 0] 4100 91 33,614
19 q 0l 37,805 37,80 of q 4,191 0] 4,100 91 33,614
21 q 0] 37,805 37‘80q 0f q 4,191 0] 4,100 91 33,614

FIRR=

JICA FHAS FHERK

® TREDMKRREA 7R E S FEBIAA LI ORI L, BRI L (69 ka4E#F’ﬁ + (80KW x
24h) =144%FREICHE L LHESND, T DF %7J<E75>§ﬂ;ﬁf’ﬁﬂ_ﬁﬁ‘é LARE L7258 T3, BBk
2 $0.36 KWhIRFZIZRRES D Z L BB E LR D,
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K350 TR T/NKAFEEGE ORI R
Estimation of Costs of Service
(unit: $)
Subsidy (%): 50%
1. Annual Costs 63,610 33,755
1.1 Annua Capital Costs 59,710 29,855
1.1.1 Power Station etc. 46,075
1.1.2 T/Dlineetc. 13,635 Economical Price of OM costs
1.2 O&M costs 3,900 3,900 3,545 11
12.1 O&M 3,900
1.3 Fuel Costs 0 o
2. Cost of Service ($/kWh) 0.279 0.148
Annual energy sales(MWh) 228.0 228.0
Note: Capital recovery factor (10%, 10-year repayment) = 0.163 Diesel
Capital recovery factor (7%, 10-year repayment) = 0.149 Biomas
Capital recovery factor (7%, 20-year repayment) = 0.094 Micro Hydro
Capital recovery factor (7%, 30-year repayment) = 0.080 T/D lines etc.
Tariff Simulation
Cogt of service (¥kwh) 0.148|
Profit 0.018 12%
Tariff (§/kwWh) 0.166
Monthly Payment per HH (US$/mon/hh) 3.37
Monthly Payment per HH (US$/mon/hh)
40w x 4h x 30 days = 2.4 kwh/mon 0.80 48
ATP (Initial connecting fees) Us$
70%) 20
30%) 40
Average 26
ATP (Monthly payment)
Lighting souece (/month) Riel Uss
K erosene (70%) 3,500 0.88
Battery(30%) 6,400 160
9,900.00 2.48]
JICA FHAHIER
JCA /K Y P3-51 Rk 184 6 H
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ARERFAERELEIZH T2 . JCA BREAMERME T A T A NI LN ->THT IV Z2REL, B

Bis Bt 21T > 72, E£o. B AR YT EOREEEE NI TS %" Sub-Decree No.72 ANRK. BK.”
(dated August 11, 1999) @ Annex Tr S 4172 List of the Project Require an IEIA and/or EIA”°Z D

AN S U CRMili 217 - 72,

—J7. [FETIT RS 2 (Initial Environmental Impact Assessment, IEIA &5, IEE

IZHIY %) BEFEOERICET DM iz 2 2 TIEFEO EIA (BT 2 #HA]
(“Guideline for conducting Environmental Impact assessment (EIA) Report” stipulated by the “ Prakas on

Guiddines for preparing EIA Report”, No.49 BST.SSR dated March 9, 2000) % #EH L7z,

Bu Sra /NKJFHENCBT D ERIEA 7 UV —= 0 T B T o728, IEIA 23925 Z EAVHBH L7,
DLTFICERERA 7V —= 7B X WIEIA Of R4,

51 RERAIZV—=17

7% 353 |2 Bu Sra /WK JTFENCET 2 8REA 7 U —=> VT OfERE2 R, ARFHEIZEIT HEREE A
IV == T EAT ST AER, IEIAZET S Z 0N Lz, FEREREFTRZLUTICRT,

() IEIA EfEDOE

VUF O D B AFHE Tl IEIA 217 5 BB H 5,

1) ARFHEOSLHS T MOE 1 X Y " Bio-diversity Conservation” & L CHEE S 7= BR R # X
WICALET D Z &,

2) L7Eno>T, JCA BREHESEENA RTA L VEBRENT Y B LMD Z &
TR T EEES (MOE) OMHAITYH IEIA ZKLE LT 5,

a7 hOERERE BRI IEIA 2 EIA 21TV, T OHEEL MOE [CHRH LEE & &R
s AR A B AN E AV AN AN

(2 BEAZV—=27 O EBIOHIA

1) HR-HRRE~OA 7 b

a  AFFEOSLHSIE MOE (2 X Y ”Bio-diversity Conservation” & L CHEE SN 7= BREEIR#EX
N (A mfEIER 429,440 ha) (2H D, S BT, KEHEIZT AT O%EERAT 5K
Thb, 72721, 20064 6 A 8 HIZ T o =Bkt & Bl = X o — OB OREH &
DA B 2=, ZOHIR—HCREFEHMIRONLN L FTTATHET
ITHA 2 OIFHIEA RO—HNREERTH Y, =2V — U R MEREZINTITITHE VDL

JCA H/K v TIH P3-52 Rk 18 4F 6 H
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RTORVEFT TS = L VI Lz, LiaioT, BRI 5 R BT ol &
T5 L THA L%y R D T LA EREL I B,

b.  ARFHEIIIKIITEH D Z &6 HK O KRR E ~D R T E,
C.  AFMHIZ & 2 FARA~DEEEI T,

) BEFOFFB L OHBIC LD HE
a I OHUDRIESDOEREITE,

b. AFHEII~A 7 mKTH Y /PFBEEUKE & LM TFTHERAKEEZHRATL2L, 361
SR CIRES BN A O NN LD BREA~DEREIIE T RN EEZ I B
éo

c. AFHEIZXDAE L
) HIEANELEND,
i) S5 L L CHI O SN AL B,
i) AR I RIS PR B O S N E L D,
dERTHEICLVWJIIADEY NEC LA REMEN D 5, WK THEEZE/NNRICTHZ L, £
7. THETAULABEITHKASICLVIERBISEAZ EBNETH D,
3)  REATOMEERIC L D
a  EEEIITORENRRVEDT S, ORI, BUCENHNLBEIL T A F%E
DWW EHEE S ER2NE S, BENOEIRFEZITV, BUC~ORELERET 5, BARK
W21, WEEERICER 2 2>, 82RO IKFED 10% 2] ) I#ER T & L TR
HZE,
b. Z O CHRER AR DEOFEIIMR I TRV, L L, BBk
BT KRN Z AR EET 28NN 570, B OB IR L2 &
IHHET = AHERITDH L,

c. T OHUNDREEA~DOEZEITEN,

52  BuSra/hKJIEFEIZEE T 5 U HIBRBE S BGEMN  (IEIA)

1) Tavzs hOWE

Bu Sra/NK 773 O ST LS T Mondoul Kliri )1 Pecher Chenda Distrct, Bu SraCommune NIZAZE T 5,
DA a—NULT ODFENGFET D, KGHHEIT T A TEOEZEZFIHL BKW ORT > v
YVEAET D,

ORI R OB EHIC e > TWS, LN T BEORBICBW CITH EiE 2 305 L,
BAA~DEEBELRT 5, — )5, AFEONHSIE MOE 2B EE L7-BRET(A# X (Bio-diversity
Conservation) WNIZdH D, 7272 L., 20054 6 H 8 A T - EiisAr LR o S o — oM % D

JCA H/K v TIH P3-53 Rk 18 4F 6 H
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REGLDA L FE2—0, ZOHB—H CHREIDIIARONWI &, T ATETITRE
T 50RO THY, =2V —VU A FERWTIHTIIEH E VNS TWORWIGATT
HAHZ LML, LN o Ty AFHEIZ L ABREE~DA %7 MINEWEEZ 5D,

B ERLBRAE TOA > 7 B o —ORERENS | AFHEIE D 2R YT ERCEH R OB
B RERHIOPSHAANICH D LB A BILD,
(2 AFtEO B

AFHETIL, 27 AT 32 a—rNORREEMAE 955 (2020 4EFHIE) OWN. 936 HEHF Tk
BTAHILENENTHD, ZOESMMEICEVFE Commune OFTEEOATER BIcEHEd 52 &
MNTE D,

Q) Tuv=7 FEEIZEET DI

e fUEFZE: Mondul Kiri JNIND MG EALDOLEVET SV, GIS Z H ARG K2 & [F)
MW’%ZOMﬁ®¢*ﬁ@@ﬁEWﬁm5nto$E®ﬁﬁ\%§ﬁ$\%%ﬁ@
REVERCT 7 & RIERE DOIRDLD DAFHE A BE STz,

o HEHILHOREFEEY O BEICEET AT FIS R CHEE S v b, BlRESTIXB Mk
AL B AN
(4 BREASICETHEREER

1)  E7BRERE

a  Z MU T TR N e < L B TEIGUEIRDN 720 T & D DAL —HF DR
KRBT BT, ﬁ/T/TI ERBVE R ToH 0 | AFHEH S A7 O KU b fth o> Hitde &
FIERELF &E MBS CV D, MIFIE4 06 11 AR E THi<

b. KZEDOLA EREE. WIIOKEL B THD, BIEKEIZET LT —Zi320, <A
7 K IFEERDO T, KE~DOEEEII TR IR,

2)  EEREE

a BEEsE L 22— RBEONERL DA X B a—OfER, AZHEHI S — 512 135
ST AEEY O A BT 20,

b.  AREEHE —H OO R EIL IR THY . £ 10%% 5D D,
3) iR
a 20054 6 H 8 HEIfE., BuSa =3I =—rD AN 3,326 AT, #it#%x 712 ©
Hb, TDON 8% Khmer AT, #£ 0 D 92%T L ER D EE %D Phnoug A TH 5,
b. FZI=2— 23 50 GOT 4 —EBAHEKRH Y | K 100 HER 7 U —HRI %
FALTWD, BCSIZ 1 7ATLoeW, KITZHF EERICHE->TW5D,
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c. [AaZIa—rRBHFIAMERLOAL X E2—0FE, £ OEEMTYINIIELIET
EALEZLOTH LM, BAETAEAME L TR L., ITAEEZAET D,

d FzaI=— 3 1 20FERLH Y. 3 ODOEESE CEBLIT- T 5D, ERNTW
72 < 12 NDOREEET 23N D,

e a3 Ia— T 1 20FERNRHY, NFEELPTREDEBE LT > T D, BIE, HO
AT BV 25 TH D,

f. FzaIa—rBROFEHE LT, 1 DA EEITN$IS THD, TOERINATRITE
T, ERBWIaATH D, RARBIEDEEBUC X HINAITK 10%ICH-5, BKER
FEBEIIBEHHALE LT T\ 5,

(5) ATIZLDEEIA~OZIN

1) AEEEFICR DA L BEEAVER L OFEEEZ HAIZ, DIME 80 14 S ARREMEBD) S
BRI N—7THaIa—rOfilEzZTo 7, ZOFHMMETH= I 2—DOREE
ROMTERZICKT oA v Ea—LFEEITo72, TOMEK, 23 22— TEBEONLHE
PERFFZ DAL, FTEBEOME L KOG HEETH L Z L LT,

2) Atk BEIA 217546, O THIERRE SFEL M L. Al O 2 2 TREREZED
BRIERZAT ) Z L BMETH D,

(6)  WIMIEIBRBER B AT

1) HR-HRREA~DOA 7 b

a  AGHEOSIHEIT TEMSZERIERAFX ] (Bio-diversity Conservation) O HIZAZET %,
2, A= a—REE LR ERE L OFEET Z O I REEIZAER L TV
WZ &, FERNTLZ LN EDZ E ALz, Lieno> T, R EAY~D
AT MERwERDbNS,

b. L7d-oT, BEMREZEIILELCR2VWE DI,

C.  AFMHNZ & 2 AW NIGRELA~D A 737 M,

d  ARFHEIZ/AVK I TH Y | GBS — 4 O R KERLKE ~ DT 20,

e AFHEII/IKIITHY | ARFHEIZ X D8O T R~OERETAE U,
2)  BEITORGE ERITRDRE~DA NI b

a  RFENZHUSE B O BREA~ORBT 0,

b.  BEFOWJIKFIE & OHARITAR 0,

c. b LERMI-CHA E2iR» LR 256, TR~NEB Kzt I Liimd, o
D DI T EEE 2. RPN 0)”%’1%“@%@%%4\@@: LEDDH I L,
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d AGHESLHUS —HRVE~OLF £ LU
- @7 E Lo MR
- ERPHERICEERS S RAE

e TEREMF v 70D OHERPAKIZ X DWNNKIGEIELED RN D D, 15RO
THTENBETHD,

f.  EERTHEFOMEOREEIZOVTIE, BUKICLVREZMHEZT L2 LPLETHD,
3  FEEPNEERT OBELA 3 b

a  WIRIZIIFIKRER N2V DTS, TRASHE ORNEHESET A7, BEORMIT
FREATOEIRZRETH 2 &, D, KEGEIRICIR D 2>, /M IHERRR & & L TRz
KOWED 10% & RFFT 25 2 EBRMETH D,

b.  ARFHEIC XD FHUESAKE ~DEREIT 20,
C.  ARRHHNC & 2 Hibl—H7 D A~ DT,

d. ASEHE S O HIE — 8 IR A B N AR B LTV RN E DD L Th A, BN
MR VAL TS DA 5 5, & ORI IRIZ BRI SRR OB X fif (= P~
T AERITH I EBLETHD,

IR R HT 1EIA OFEM A K 354 12777,
(7)  EREDEESRAE

1) EREERERIHE O A2 £ 354 1T, 2 Tid [BREEEHEEE ] Ofi chitdd 5,

2) AR D X 912, FZRII)IKOFRENMmO TS b, T ATEOTRNEHERFT 572
b, HEOBBIIREFTOELRLZRIET 5, b, WHEEERIZIR D 2, S/ HERRT &
E L CHFEROMED 10% 27T 5 2 & THNE~ORENEI I NS,

3)  AKFHEOSHAEN [EMEEMRTEIR] ORI ET D, LEN- T, EEZR~DA %
7 NEBERREL, BT DRERIREZB U O ERD D,

4)  ORFHEHS O M B RGER AT N AR L TV RNWE DD ETH D, BN EE
BENIZEKVIAATL D H[REME S 5 D, £ OB IEICEAER X HCALE X H I #E 7 = > A
ERITHZEDVETHD,

=

(8) FLZEEF AT K OBRELAM A

A7a vz hTIE 2020 F£O TRIEFEE O 719%I2H7-25 719 BFOZFFEIZHET 5, £
2L, RNy TV —DORECKWE DRI NN ETIIAREIZRY , J0mERESHLI W
BREHNERT S, 7. REEINXNAKOR Y ZTHKIZHHA L, FE~OHEKSC B O
WZERT 52N TESD, —F, ERAMTOBADEERITD 72 < FHEARIZ L 0 B
AHETH D, BT, 7 A THEOBILMEOREHIFEEHTOEEEIC TRT 5 Z & TERIND,
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(9)

BRELAE B ]

a

#3501  REERE - BARE
Environmental 1ssue Mitigating Measure I mplementation
Responsibility
Construction
Loss of tree resources Trees to be cleared will be limited to the | Project  10/operator  and
waterway, penstock and generator | contractor(s)
facility. The lost trees will be
supplemented by reforestation in the | (see Remarksfor 10)
surrounding area.
Air/river water quality Air dust will be minimized by spraying | Project  [O/operator  and
water. The waste water from | contractor(s)
congtruction camps will be properly
treated before being discharged to the
river. Water supply and waste disposal
facilities will be established for
workforce camps.
Keep river bed work as minimum to
avoid generating turbid water.
Loss of rare and endangered | Identify critical habitats and prepare | Project  10/operator  and
Species habitat protection plan contractor(s)
Hazardous materials Proper storage of chemicals and fuels Project 10/operator  and
contractor(s)
Worker/public health and | Health care and safety center will be | Project  10/operator  and
safety established. contractor(s)
Operation
Potential impact to tourism | At least keep 10% water flow any time, | Project 10/operator
when necessary.
Changein water quality Remove upstream pollution sources. Project 10/operator
(upstream and downstream)
Sediment transport/erosion Prepare sediment bypass system Project 10/operator
Electric shock to wildlife Set barrier nets around outdoor electrical | Project 10/operator
equipment and distribution facilities
Introduction of exotic pest | Reduce water residence time Project 10/operator
Species
Public safety Proper design to avoid tourists and | Project 10/operator
villagers entering the facility areas.
JCA WK vV TIH P3-57 Rk 184 6 H
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% 352 BEE=F) 7 7ar I A

Monitoring Monitoring Monitoring Location Monitoring Monitoring

Parameter Technique Frequency Responsibility
Construction
Loss of tree| Observation of | Site surrounding area | Once per  two | Project 10/operator
resources conditions of | used for reforestation | months and contractor(s)

reforestation
Airfriver  water | Observation, Project site area Once per week Project 10/operator
quality turbidity meter and contractor(s)
Loss of rare and | Observation Project site area Once per month Contractor(s)
endangered
Species
Hazardous Observation Construction ste Once per month Constructor(s)
materials
Worker/public Observation Whole area of the | Everyday Project 10/operator
health and safety project site and contractor(s)
Operation
Possible wildlife | Observation Qutdoor electrical | Once per week Project 10O/operator
intruson to plant equi pment and
facilities distribution facilities
Reforestation Observation The areas used for | Once per six | Project 10/operator
condition reforestation months
Change in river | Observation, pH, | Upstream and | Once per three| Project IO/operator
water quality COD, TSS, etc. downstream months
Sediment Turbidity meter Upstream and | Once per month Project 1O/operator
transport/erosion downstream
Introduction  of | Observation Upstream and | Quarterly Project 10O/operator
exotic pest downstream
Species
Public safety Observation Whole area of the| Once per week | Project IO/operator
project site during  tourism
Season

Remarks: 10 stands for Implementing Organi zation.
(10) A7 oy = MRFEELRWEGEOIREE

20054 6 H 8 HEFA T, BuSra = I o — 2 TR HHENAE L TV A, ILADK 90% 13 E¥E T,
IANZEDOEEY) (K 80%% 5D 5) Thbd, 1FEOEANITHSS T, AiFE & LTl
TEWLUZH D, ZO—%KE L TRBOFESCEBHEEORBZITo>TVAN, TN TH
RFESHEDZETHDH, AlaIa—iT 1B BCS LR, £ 100 tHigEn Ny 5 1 —%2F|
ALTWD (14%) , 7=77L. 815007 4 —BAREBEPBFHE L TEDNLTWVD,
Flala—rOBRZEEIT D BROBEEEHOEMR, 2) BWEOFRETOANT E#EEHAKD
FTETHD, 5. L OFETIINARE TROGBREEZ5D Z ENTE TR,

PlED X H1c, Flaa—3nzz D BRREIZH S, (MTH R E2H U Z ofRgikE

SN, BILIZ RS RBRVHR SN D TET Tl FERBKEFEMTAKOFTFEZXK Y | B
HEDOWEPEEIZ L DN D,
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(11) AEARRIASH B0z T)

BUEA AT ORISR, Z OBEAFHEOMER, BEaCHE 22T 5 Mk AR OsRL 2 A ATk & 8
bbb, 7ry=y IS OER - FEE I LT, EIA 2179 72D OHF R
WRIETRN, —T5, Tuyxy MERKE L O - BEA L TEREIE R 0%z
RECEEZ AT D, TOIDIC, ZORBHEMBNICERE T ¥ 2 A MM AL, ZEOHF
CHEENRMETH B,

(12) #mms L EhE

a  AFEILIKATHBMN, CHANR EMBEIERIEK) ORISR 5 2 Lnb, &
HEF~DA 23y AR, BT 2R R 2 LD 2 L AUETH D,

b. ARG S O Mk — B R E B A BN ER LW RN E DT L TH DA, BN
FEMAA T VIAATL DA[REME L H D, T OBAIEIC BN B % E Ol Bk i 1 P
T REHFRFHE, —F, B a—r TIEEEESED TEV, KHEIL, W
Ze BRI iR ~B N 2 AT 2 L b ATRETH V| HURE R O &K [ RE o gk
WZHEBNT D,

¢ HBTHETICES DR ML QU DB L,

d Zov=7 bOEmER - MHT EEEEE Q) NEREEHGE ) OR LIZERERER
MRBIOREE=XV 77077 ARHMEICEMTEL L) BVEBETZEALL A A

ETs L,
e AGHHENZ LAARER~OFELY LV FEICHIET 570, EIA DFEMNALEE LV,
JCA H/K v TIH P3-59 Rk 184F 6 A
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# 3.53 TAGINKAFHBOREAI V—=F « Fx o2 U A R(12)

1. General Information
Name of the proposed project: Bu Sra MHP Project
Name of Project owner/proponent: not decided yet
Project Execution Organization : not decided yet
Name of authorized person(s) responsible for the project : not decided yet

Information regarding the project site
Name of the village, commune, district and province :
Ten villages, Bu Sra Commune, Pecher Chenda District, Mondul Kiri Province

2. Outline of the Proposed Project
2.1 Information on project characteristics
(1) Needsinvoluntary resettlement

Yes Scale: households, persons
[ ] No
(2) Groundwater pumping

Yes Scale: ' lyear
[ ) No

(3) Land reclamation, land development and land cleaning
Yes Scale: hectors

[ ) No

(4) Logging

o Yes Scale: about 0.5 hectors for power house space and waterway construction
No

2.2 Description of the project
Main design specifications:
The MHP will utilize the head difference of Bu Sra Waterfall of Prek Por River, which isatourism spot. If the

water from the waterfall of Prek Por River would not be available, Ophlai River water will be used for power
generation.

2.3 Isthe project consistent with the higher program/policy ?
(outline of the higher program/policy)

o Yes Rurd eectrification plans of MIME in both of Mondaol Kiri and Rattanak Kiri
Provinces

No

2.4 Any alternatives considered before the project ?

(outline of the alternatives)

o Yes Bay Srok MHP project site. However, the village concerned is existing now due to
mining gem stones in and around the village. When the gem stone resource will be
exhausted some day in future, the villagers may leave this area to other places to
look for other income sources. If thiswill be case, the village will be discarded.

No

2.5 Didthe project proponent have meetings with related stakehol ders during the project planning ?
(mark the corresponding stakehol ders)

o Administrative body/local government

o Yes @® | Local residents/villagers

NGOs

Others (to specify)

No

JCA H/K v TIH P3 - 60 Rk 184F 6 A
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# 3.53 TAGINKAFHBOREAI V—=F « Fz o2 U A R(2/2)

2.6 Areany of thefollowing areas located inside or around the project site ?
(mark related items listed bel ow)
o Nationa park, wildlife sanctuary, bio-diversity conservation, and other protected
areas designated by the government
Virgin forests, tropical forests
Ecological important habitat areas
Yes Habitat of valuable species protected by domestic laws or international treaties
® Likely salt cumulus or soil erosion areas on amassive scale
Remarkable desertification trend areas

Archaeological, historica or cultural valuable areas
Living areas of ethnic, indigenous people or nomads who have a traditional
lifestyle or specifically valuable areas

No

Remarks: Based on the interviews carried out with the representatives of concerned Commune and villagers, protected
animaswere not found in the site areaand its vicinity.

2.7 May the project have potentia negative impacts to the environment and local communities ?

(brief description of the potential negative impacts)

@® | Yes The project site is located in a Bio-diversity Conservation Area being protected.
Measures shal be taken to mitigate impacts to the protected animals.

The power will use the head of Bu Sra waterfall, which is atourism spot. Plant operation
shall be avoided during the sightseeing time in tourism season.

No
Not identified

2.8 Mark therelated potential environmental and social impacts and describe briefly the contents of the impacts, if

any.
Items of potential impacts Items of potential impacts
Air pollution Local economy, employment, livelihood, etc.
Water pallution Land use and utilization of local resources
Sail pallution Existing social infrastructures and services
@ | Waste (liquid and/or solid) Poverty issue
Causing noise and vibration Ethnic and /or indigenous people
Ground subsidence Misdistribution of benefits
Offensive odors Local conflict of interests among villagers
Geographical features Gender issue
Bottom sediment Children’srights
@ | Biotaand ecosystem Natural and/or cultural heritages
Potentia conflict on water use rights Infectious diseases such as HIV/AIDS, etc.
Public health and hygiene Othersif any
Global warming
Involuntary resettlement
Remarks:

1) The waste would be generated during construction from worker’s camps at Ste. Such wastes must be treated
before being discharged to the environment.

2) Asmentioned above, the project site is located in Bio-diversity Conservation area being protected. Mitigation
measures shall be taken to avoid impacts to the protected wildlife which may inhabit in or around the Ste area.

3) 91.4% of people in the Commune are ethnic people (Phnoug). No other ethnic people. Remaining 8.6% are
Khmer.

3. Key results and findings of the environmental screening

The candidate project site will be located in a Bio-diversity Conservation area being protected. In addition, the
project will use the head difference of the Bu Sra waterfall, which is a tourism spot. Therefore, considering both
the environmental regulations of JICA and the MOE, carrying out IEIA(IEE) will be required, and the report shall
be prepared and submitted by project owner to the MOE for review and approval.
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K354 T RAT/AKAREFHEONYIEREM (IEIA)
Potential Environmental Impacts
Positive Negative Impacts
Environmental Factors Potential Negative Mitigation Measures impacts | Non, not Moderatd Significant Remarks
Impact I ; ]
significant | impacts | impacts
or minor (B) (A)
©
1. Natural and Social Environmental Impacts
1. Watershed erosion and | No negative impact Non
st runoff/
sedimentation
2. Encroachment upon May have negative Set barrier netsaround Protected wildlife
precious ecology impact electrical equipment and Minor have not been
digtribution facilitiesto foundin the
protect wildlife againgt project site area.
eectrical shock.
3. Impact on migration No migration fish species Non
fish species foundin theriver.
4. Effects on groundwater | No negative impact Non
hydrology
5. Change of river No negative impact Non
morphology
6. Change of riverside No negative impact Non
vegetation
7. Resettlement Not needed Non
8. Impacts on tourism May have impacts Keep 10% water flow as
area of the end of dry season [
during daytime as
minimum flow.
9. Encroachment upon No such heritages being Non
natural/cultural existed
heritages
10. Impairment of No river navigation Non
navigation
11. Inundation of No negative impacts Non Because of a
agricultural and/or MHP, weir sizeis
pasture lands small.
12. Water right conflicts | No conflicts Non
13. Other potential Not found Non
impacts
14. Held stakehol der No negative impacts. Interview and
meetingstoinform Through discussions discussions were
and discuss on the with the Commune Yes conducted on June
project plan, and Deputy Head , Council 8, 2005
points of opinionsand | members and villagers,
comments received found all of them need
more el ectricity.
11. Environmental Issues in connection with project design and construction activities
1. Negativeimpactsto May have impactsto Improveroad conditions
exigting existing communi cation before starting Not
communication road condition. congtruction activities. signific
road/system of ant
concerned villages
2. Soil eroson/slt No negative impact Non
runoff
3. Noise during Minor dueto remote Non
congruction activities | from villages
4. Air pollution during Minor impact to theair Spray water to the dust Minor
congruction activities | around the sSite area. generating work.
5. River water pollution | May haveimpact onthe | Collect high turbidity
during construction turbidity of river water. water to a pond before Not
activities discharging to theriver signific
and minimize river bed ant
work. And minimize
river bed work.
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Potential Environmental Impacts
Positive Negative Impacts
Environmental Factors Potential Negative Mitigation Measures impacts | Non, not Moderatd Significant Remarks
Impact I ; ]
5|gn|f|cant impacts impacts
or minor (B) (A)
©
6. River water pollution | May haveimpactsonthe | Prepare sewage treatment
due to waste water river water quality system o
discharged from
workers camps
7. Air and/or water May cause such diseases | Prepare sanitary
borne diseases to workersand villagers measures ()
8. Impacts by quarry Not much quarry will be | Minimize collection of Minor
sites needed. quarry from river bed.
9. Odorsto be generated | No such impacts Non
10. Employment of local | Will create employment Yes
villagers as construction workers
111. Potential Environmental Impacts during Operation
1. Downstream river No such pollution Non
water pollution
2. Downstreamriver bed | No such impacts Non
erosion or
sedimentation
3. Eutrophi cation of No such impacts dueto Minor
reservoir small reservoir
4. Air/water borne May cause suchimpacts | Avoid long term Minor
diseases stagnation of reservoir
water
5. Impactson No such impacts dueto Non
downstream fisheries | no fisheries being existed
6. Increase of insect May have such impacts Avoid long term Minor
vector diseases stagnation of reservoir
water
7. Potential impact to May have negative Set barrier netsaround
wildlife which come impact, such as causng the outdoor € ectrical [ )
occasionally into the electric shock to the equipment and
plant site facilities wildlife. digribution facilities
8. Potential impactsto Would have negative During dry season, river )
thetourism of Bu Sra | impact to the tourism. water flow may become Bu Srawaterfall is
waterfall quite small. To keep the Not not awell known
waterfall scenery, at least sgnific tourism spot.
10% water flow as of the ant
end of dry season will be
kept as minimum flow.
Source: JICA Study Team
Remarks: 1) Negativeimpact (A) stands for having “ Significant impacts’.
2) Negative impact (B) stands for having “Moderate impacts’
3) Negative impact (C) stands for having “Non, not significant or minor impacts’
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