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AusAid:
B/D:
CRP:
C/P:
CSR:
CBD:
CITES:

EU:
EIA:
F/S:
FSP:
GWh:
GDP:
JICA:
JBIC:
KW:
KWh:
Kl

KOWACO:

MLGM:
MHP:
MW:
MWh:
M/D:
NEC:
NGO:
OJT:
PAA:
Pre-F/S:
PEA:
PRV
S/C:
TOR:
US$:

Australia Aid

Basic Design

Comprehensive Reform Program
Counterpart

Cooperate Social Responsibility
Convention on Biological Diversity
Convention on International Trade in Endangered Species of Wild
Fauna and Flora

Energy Unit

Environmental Impact Assessment
Feasibility Study

Foundation for People of the South Pacific
Giga-watt hour

Gross Domestic Product

Japan International Cooperation Agency
Japan Bank of International Cooperation
Kilowatt

Kilowatt hour

Kilo-liter

Korea Water Resources Corporation
Ministry of Lands, Geology and Mines, Energy and Environment
Micro Hydropower Project

Megawatt

Mega-watt hour

Minutes of Discussion

National Energy Corporation
Non-government Organization
On-the-Job Training

Prioritized Action Agenda

Pre-feasibility Study

Preliminary Environmental Assessment
Plantation Reunions du Vanuatu
Steering Committee

Terms of Reference

US Dollar



AR (2/2)

UNELCO:

UNCBD:

UNFCCC:

UNCCD:
VT
VANGO:

VRDTCA:

W/B:
WTEC:
WHO:
Y/N:
Yen:

Union Electrique du Vanuatu

United Nations Convention on Biological Diversity

United Nations Framework Convention on Climate Change
United Nations Convention to Combat Desertification
Vanuatu Vatu

Vanuatu Association of Non-Government Organization
Vanuatu Rural Development and Training Center Association
World Bank

Wan Tok Environment Center

World Health Organization

Yes or No

Japanese Yen



NXTVEYZ HZ)KAFREFERE (E=H)
TR EREE
HiR

Fr3C

(AR

Bih B
FE—

B L B B oo b et s b ann e renes 1
1 FERR 1
2 WEEH 1
3 FRERO#EK 1
4 FREHR 1
5 FE®RE 2
6 FAER R 3

2= %ﬁm@w ................................................................................................................. 8

FEORRE - T 8
miaiw%@ 8

. 3 T RIXF—BEE 10
2. 3. 1 EFRRXVX—BOREARSE 10
2. 3. 2 _EATEEICRT AR BEOME ST 10
2. 3. 3 HGEBEE 11
2. 3. 4 HEHEEORE 13
2. 3. 5 IRAIXF—AHR 13
2. 4 EBHFEEZM 16
2. 4. 1 BEOEEHNHLEETH 16
2. 4. 2 FHEHMWEARGERDORY M 21
2. 5 HREHE 21
2. 5. 1 N384 (Sarakata Savings) 21
2. 5. 2 NVHEALTHOENL 29
2. 5. 3 HHFENL 29
2. 5. 4 AHUELOE/EERHEE 29
2. 5. 5 HAAHHEREE 29
2. 6 BEFENMZOEE - MR - IR 33
2. 7 - REEAFHE 33
2. 7. 1 201 0%UAIOEY - #kr - BH 33
2. 7. 2 201 1FUEOEY - k- §8 34




N DN

3.
3.

DN NN N

. _ . - . .
L 1 I T O - ““ I Sy U E \\ R S G T e © I e T o)

a o o a0 O

=

. 8 i FF—EBhEIH
.9 EREERIOIE - 5
L1 KT (BNE, WIRE) OmER L Rt
.2 KNBREFORTREOHEL NEHR
BERBRIHORE - A%
BT H HKNIBEEFRDOERER

.1
.2

HERFE BRI

2.
2. 2

4.

4. 2 BEEFE
FREFERICET AHEE

3. 3.
3. 2
3. 3.

W W oW W W W

3.

rlkrlkrlkrbrbrb

1

3

() I SN GV V)

6

1 s - RSFAH] R O BRI OHERR & FFfb
B AR B DB R DL OHERR
K EEBAR DD
HERRERAR & AR

1

a A~ W N =

REMSEERE
HE)

BT &K DREERE

FERME L EmE—

BERX DR HE( T & Rk

EEECW N EHLO VLI -
BRSO

P LS S Vil ) . S———

EREE OB

MERFE B R

HE A

FTENA
BIHAENE

YT T B KN FEERT R DIROBE
.1

B AR

BRUE B YA AL e UBE R AR BE

Santo B DR R HE

VI HZNDKX - KE

AR

KFIHA

ne: PRI

R R REE

5 Ra—vrv7/ (REXLBERORR)

6 =5
6.

1

7 2 Y RO ZRLHEORRET

il

36
38
38
39
40
42
42
44
45
45
47
48
58
58
63
65
65
65
68
68
69

70
70
73
73
73
73
76
76
79
81
83
85
85
87
91
91



3. 6. 2 REMSEEREHER 92

3. 7 EABIHAEREEHLELOEESR 97

3. 7. 1 B FHEKNDBEEFHEFEOERIKRI 97

3. 7. 2 HAKREOEEmMR 97

3. 7. 3 XA ERERREE 97

B A B B D oot r et e e et s et st st e e et eareean e et esa e e st eeeeeneenaesnren 118

4. 1 EEESBHIFEROLENE - 24 118

4. 2 EARHFARCELEERINEFHE 120
B

> — Ny
=Y

iii



18

. EBERE
1993,94 FE\CIEMEE &1 90 N EY T 0 2K IR BT ERRGE ] CEIES =0 FEK

%II

AE

8

T3 ERT DR ER % 600KW ([ZIEMET 5, BRI 2 EFENRIILLTO L B0,

N

<HER >600KW FHZEERE (1 1), 600KW AREHZ—tr (1 £)
<Jfi g > KB DR, BT OILE

. BEEM

EENLIE, [N HORMRZEZE GBS EMIC L DR AR ~ORE, [UEaoil

REENRII R T, T D EMERT 5 & & bR & LT &) TEIET 5 BB 251

52

AL T - ORRELFE T D & ElroT,

3. FAEHDOERK
(1) G/ IKFFEEHH
PP 2H
MSIATBUEN [EES W 5 EES W e o uHERT EESWH =M E
(2) Ftmge
NI
MSTATEIEN lﬁﬁfﬁﬁ%%ﬁ%{%ﬁ%%%ﬁ%ﬁ EGE _ITN—T
f%“% BT - BT
(3) A R R AR A
H’%Bﬂ Bifi =
AARTE
(4) EEASEE
IR (52
f =TV Ref—= Va—gX
4. FAEBIE
H £} JICA avP LRk
/NI | OFFH OrkH (OLRN
7/25 H Hitoy F=—
26 A v R=—DAR— kBT
JICA 16+
27 | K B - T e m X —
éizw% ISE 3
u&
28 7K IR - £ e TR F—
BEREE RN, Wik
29 B ERA
8/2
3 k >y R=— A




1 | K U F=—SF—FET | CLE
K JICA N X7 Y EHEB FHFT CH A,
ABsE., B - L - 2L —EH X R MBAE. NEIERK
6 | & VER - T - mROL X —EBIER . "B PE¥EE . UNELCO il
A—hrET—=H L
7 1 HLHF A
8 H HL A A
N ENL—R—ET
9 A ARt (& - L - =V —HERER & MEA)
ARt (B - L - = VX —HERER L BRER)
E R AR
10 | k hate
11 K =y VEA4
JICA /XX 7 BEAE B P~
12 K |R—=FET>RANX, By
E7 4 o—KAffE &
JICA 7 4 V—F¥
s
13 | & ANDF T ¢ s
14 | + T T 4 - HK Gk
15 H A
16 A ELES
17 | &k T FRRT2RAK
18 7K EiES
19 | K JICA /3R 7 Y BEAE B P~
20 & A—hrET—>v F=— R
21 + AR A
22 A
24
25 | K JICA X7 BiAE BT~
26 | K R—=FET>ANR, ET 0 U—KMEfEE JICA 7 1
D BB
27 4 ANRSFT T 4
28 | + T TS HO
5. FE@KRE
Eaxi] Wfsr. BigEidd
Mr. Stephen Tahi Director General B - - =R
(Ministry of Land, Geology & Mines (MLGM))
Mr. Leo Moli Head of Energy Unit B - B TR —E TR X—fF
(Energy Unit (EU), MLGM)
Mr. Ernest Bani Head of Environmental Unit B - - TRV —H R




(Environmental Unit, MLGM)

Ms. Catherine

Malosu

EIA Officer

Environmental Unit, MLGM

Mr. Paul A. Sauei

Head, Asia/Pacific Division

S %548 (Ministry of Foreign Affairs)

Mr. Benjamin

Shing

Finance Policy Manager

BB M R

(Department of Finance, Ministry of Finance & Economic

Management (DOF, MFDM))

Mr. Nikunj Soni Adviser from Aus AID DOF, MFDM
Mr. Jimmy Director W8 R EHE R
Andeng (Department of Economic & Sector Planning(DESP), MFDM)

Mr. Yvonnick Manager Director UNELCO

Raffin

Mr. John Chaniel Water Supply Manager UNELCO

Mr. Willie Ben Commercial Manager UNELCO

Karie

[USPNIY 1E7 4 ¥ — B AREREEE
R ERLE 1E7 4 ¥— A AREREAH
AR B JICA /"X 7 S5 fip
IIRREFI INRT I INEA

A ET = JICA 7 ¢ ¥ — %5557
BARFTE JICA 7 4 ¥ — 55T

6. AERREUE
(1) 5&h & OWE TR & 2 iR gE
1) %70 2354
1993,94 4R |2 IMEE &1 ) V> NEY T 4 X )UK ERT s sl | TR Sz v

N B SIBE BN D DI DK & DR A MR LTz,
1995 £ 5 2003 42, YT B XK DFEENBE LRI (LLF, 70 ZINE4e L

AN
UNELCO (Z, 1,000 J7 VT {357 24212

T 681,869,037VT, Z D5 B, B4 2,000 /7 VT ITEEHEFFEHE - L ARE

VRO T AR L LTRSS STV D, B

TEDIRSF A DOFEE T 58,466,802VT T, ¥ 7 0 ¥ e DFEE T 53,508,555VT T 5,
BT H B ELEOFEREOERFERIIVY EATOEl., B, VA EATTOES
BRI THY . TNEFNOEIKRICED HEIETEL 53.9%., 104%. 10.8%I2H7-5

2) AT TV al T~

ZNALTVNES TRy a Wt ey

Th, VIV 7NReIT5EHE, HTEME, AFICETD




FEIEHEIND Z L 2R LT,

- FREIEISICESWTHEE N EHET 5 2 L WIS, T I XSO —E D%
HMEZRTAZ 2 HNE LT, AT TV 7 aiv T 42U TOLEEBYKET S
L THEEL,

c RATT VT alyT 4 OBREIILLTD LB,
<iBE>

BIR - i =X —4

< AR RE >

%ﬁ:ﬁmixw%~éizw% R <=5 R > SVESEINE R A R T
MBEME %ﬁ-i%-izw%—éﬁﬁ%\%ﬁ-i%-izw%~ém§ﬁ%
<K TP s>

TE7 4 V— BARERMERE, JICA RNX TV HEEI, EEN LT HH

s ATTV T as v T 4 DOERBEENILLTO LR,

O FBERILY 7 h & ESOFEMAIAGEARET 2 & & bic, FIHFHRFELBERE KD
E7 4 ¥— BARKMEE & JICA ST Y FHEATCEAT 5,

@ FHEMFAEIEAT TV 7 a3 v 4 OERERT, IXUDTHHERIET S,

@ FBRILY T I ¥ Fae R OMRFIEE O WS A B L OTE 7 ¥ — H AR KRR &
JICA "X T Y HBEHNIAT O,

@ HERCEIE, EIA OFEMES, AFE O [ 72 S0 K ONE B HERFE RO 7o O I B 7o k53R
RGE - T 5,

s FLY, RO EENEHELED D720, HIGTEIZHWD Y T 0 2 e OE A 2
RLIZWEOR LANRS ST, ZHUTK L, BT Z EEOHERIZONTIE, 5%, A
TTIV7aliyv T A NTRYDEDDHZETREFAE LT,

- BAMESRFIAEZE (UNELCO) IZEFEENTWHH, EREAT T U 7 a3 v 7 1
RET 5 Z & T, —BOGHMELBABEENHRINDI D EEZ LN D,

3) BHHEZBIT D BALEHE & ARFHE O E DT
1997 FIZHRE SN EFZEWF M (Comprehensive Reform Program, LA CRP &£ 9H) @
S ATENEEE (Prioritized Action Agenda, UL N PAA L\9H) T, @%ﬁﬂiﬁﬁﬁﬁﬂfﬂﬂ N
DA, @A xR/ X —FIHIZ L 2 E ., @FHIEEI DR E I X 578 T8kt
EREEH T TS, RFEIZEROICFEGT LB TH D,
Fo, KNPEEBEMMEETIUL, VI Z EeFHMERE T, BLZ25 THA»LELE
LEMIEET L EEAbND, Ko T, AFHHIT EROICHHLET 2B THD Lz

%)o
ks, 7B el %bfi RO FEAREENRE SN TV D, OFflliZef A A H Tk
<, AR R F—IC L DB B, OERHR, ZE M, & REES O IL[F iE

. IRERE. PR @E%%uf A, OFVEEOAETGILFERIC L 2 EEHERE B
il « BES) DFESL 2, OMiBh&DOTE ],
INEDOREATENTESE, ) EoEFEIT, ACEE&SHA, it R —IZ



5 XETERIMEPTLE - RSN TVD, ZOFT, A=A FZ UV TICL Y FEfish
7= F/S (Maewo Rural Development Hydroelectric Project) (%, i) « BRI Fifi rTHE 7R
s R K D EHERPE LD H R & T ZAA BRI 2 S LT Y R ICET
2

B Z ERRR, BE iR, AREEEOILFMR., —MRKFEE, rGER OB SEIEL THEBL
TOEABETH L0, ERERSABEIHICB T LY AL =TT 2D ONKREI LT
ZNQN

4) JEEHERE B
) Eo3E, ¥%E, BlfElX. UNELCO ({ARMEZE) L OBHWHEIC X0 EEHERE
BRI TWD,

- EEE SR ) TR INTY T A Z KNI EFO 1,2 S UNELCO (2 & 0 IEEHERE
FEHINTEBY, fik, VI ENT~OENILEN D OMGEIC G SN TnD Z &
TR LT,

UNELCO & DV 77w BT DB EN 2011 TR T H720, BIRITEIL

fhEFEx L, AT AT OBIREICSK - 53 ZREL TV D,

L LnG, AT TR GHEYRRNEREI b EEXBND,

O ForttoEBNE. NB- TEHEZ At i) 72 BRSNS 72K E ST
W, £, RETDHAMMPREL TS,

@ AfhXv Rt % —OEREHTELY, MEBEEECZHY, LT LHBUFAN TR —
Hy7e 5D 8 % o1 TIX7ZR W,

- 2011 FELIBEOE IR E A L LClE, BikgR T, OQUNELCO & O ELER ., @& 1At
O, @F OMERMAEEOITANEETE S,

5) fth K —oB8hE)m
7T AEY T T HKSIBEERT 3 SAEOBRIEICET S 2 [N ERICIRRE L2y, 1)
ERNbHERSNZZ & 2R LT,

(2) BiHFAA LR
1) BT h ZIEEFTOEIKEEATIT O HE Y
- BIHIERAIC L0 | BEFEKEEIR O ORMAIRHE C, D 7e< &b 50m LL R 72 5 T 60cm 2
FEOBENET TR, #iilFY ORENRZIT oML Z 2R LT, ZOFE/ET D
EHIB O AT, BT A ZNNCTHAT D RKEO MR, FElERREICRE REEs b
25 ELHIT, BARKEAROGEINDAIREENEWVEZ X b5, BIREATHEIND
SR E LTI TOEED,
® /—ﬁuﬂ% KO HEE 0 ) ~DOWEAIZ L > THIFE D B S 7 &
. HEINEIC Y — N EWET S,
@ %mﬁ% BoMOEWEGY L, WY MOAEEZRELT D,
- BIMEHAEIC L0 | BEFEKEBWORAIRE T, A7 < &b 50m 2L EIZH7z - T 60cm



FEOBZENELCTEY, #EY ORBENAZTEND 2 MR LTI, ZOEEHRET D
LHIIR Y AT, BT A ZNNTHAT 2 KREO DR, Tl /ERRFICRE s b
A% L EBHIT, BAKBEEERGMBES LD TREERSWEEXOND, BARATHRESND
KIERE LTI TDLEEY,

+ UNELCO & OEBNEARICETIEEREEICL D . 2D EARBEEOLRSFE BT

UNELCO BEEZE D ZLIThoTHBY, LikeRE2 G, 5% OxIN & mE THis
L., BRIZETTALOP LANT, ZhexT T, EH T ERRBREHREROMNENT
CEAETIZEHET S L & HIT, KAHNRIZONWTHRAIITI ZEE2I =y Y THERL
776

- UNELCO OHMIEHE DERIC LD &, EitHiig v oJEEIL 2001 00 Bzifbhnbd & o

L THoTN, BEHRMNTHERDZHAT L2 ETHDL SN TW RN TR TH L5, 4
k. WMHETETORANZHRE L, SUGEIHRAHOREZH SN TDLENH D, FFiZ
RBEDH R 2479 5 A 2 EHRNZBMUITTRIE T 265 < 0 2 RS RER D D,

2) BREH2EE

(3)
1)

g=ily

1993,94 F\ZEfii SN EEE WS T2 MRV T XKD EFEHFE ] T, H
HUNIS 24T > 7228, £ OW 13.9ha (ICBI L, 54O tHIprA#H & LIRS 2 REFE
S TR LT, 2o 10 4/, RO TWRNWZ 2B L, ENRO
M L D & ENENOBTA OB R PENICHEL SN T RN ERZDORKNTH
v, BUE, IBETHEHEIN TS

ERESADOWN 14 (1 HEE) 13, HHPNIC AN 7 — REED S LR RFR CTEEL,
PEROEEZR LTS, BEMAY OZHEHT2EOEETHLE I LT Y, MEICK
], BLHGETE%E CHUE STV D

AL, HHHBEE 5D, LR SEE FHi & O TOR BAER L, 3] [
MNZHER Uiz, T3] EMRNZE TOR RIZHESWT, LERTRE 2 BAICITO 2 L 20
L7z, 2B, ZhETOEMERBO I WEED, RFHEICHELESIC, (3] [FH
BNEXY T B E2EeEERTHZEZ2MELT0ND 2 & 2R LT,

UL EORI A E 25 & AT [JICA BREMHSREN A FF7 A4 B 75V B
WZALES T b5,

i A B

18] 0> S it 7 5%

199394 FFICFE STz [ MET T Z)IIKIPEERTERREE] 12XV 1995 FI2I%
NI ENSDOFEE T OW, FRIKFEFOUFGE IO EHD 2GR EE 70%I1
L, MBEAEA RO DAL KT D OBENC K E < EHkL 7=,

o, REHOIGEEIT, 5 BIECE BRI #ﬁbﬁffwé

LN LARNS, T0%, BREMRO EHEOBICLY, LT EATTOBRNEEEN
S LR S, 2002 AR [RIZK J13E BT O HAGE iki%ﬂﬂ>if%% ANTED,
KTV EREERE D MBEMENEE > TV D,



ZOEXDIRIT, BT A KINFEETIC 600KW OFEMA R L, MIEEREL
1200KW (ZHEME S auiE, VT BNV OB 21T & AV EKRTIFEEICL VIS Z L 3Alhe
LD, ZHICEY, FHOAMEE &N XE 1000kL BT 2 2 LB TE 5.

S, YIWEREELEIET DD, AT TV 7al vy 7 4 ICK2EEOT, #FE

LB IRHEOERED L —BlEEShs b0 EEx b5,

L oT, KEHHZEETHERITENEBEZBND,

2) BEFH

BAE, T3] BTSN DREUTOMBENFET D, ZHORBEOMID, AR

RIS ORISR T D,

@ 1993,94 IS S A7V T J1 21K )38 @R O U 25 ik LT &7, ity
HHEFEETHREFL TN D0, ZIVE T 10 4E/H, BOFITHH-PTH# I e 2 3
o T\, FrlZ, HHIFTEE O | ZITHHICANY Fr— REED KL LK

WEREL, FEEOEZRL TS, [N EBIFIZZ 6 N 250, #)
RBREALRBE AT O MR D D,

@ BEFEKEINOORMRE CTHIME Y OJIBERAZ T B, ZOE EAET D &g
DHRET, BABBROBEEIN D ATREMEAEWEBZ X b5, [N EBUFIREK
WASFHT-0, OO Y 552175 BENDH D,

B A& ERE AR . A Mk @E%%@ﬁﬂwa — I FRE. PR O SENENL TR
TOLRERAMETH LN, BRPAFTIHICBIT O AL =TT Z0HEDORREINL TN
2N, [N ETE, WK, B ®%$4/77#$%ﬁ&kw\zﬁ%éw
BB fa e & M5 EBAGE A BT IS D A TS~ A Z— T T U BMERL S LU,

BT BRI L DM GTEFETLY BORERRTEH LD EHFHFTE D,



F2F EFOHER

2. 1 EFOER-T=

ANXTVE (2001 45, ANEKI20 A, GDP/C972 R : LLF (o3 [EH) 13 K LRI E L,
TT 77, VU NEREDFE 12 5L EDOMDK 70 DE 2 NOHERES L BEETHD, A
HI3K 20 TAT, ZOIHOBLE 20%NT7 7 TBICHDLEER— T L NBEDLH
YEMIFERELTWD,

[N ERRFIE, FICREL T AHMIURFELTBY ., BETa T T04EL BisE RR¥E
DHLT, AAOD 80%23EF L, GDP @ 25% % HOTnb, £, H—EZXEHMAIX GDP DK 3

D2 FHEHDTND, lWWﬁ@ﬁEﬁ6&ék E SR L EF e AR T, RFEEsE
PEB) CTHIE T 2 B IR I

ERNOEIEA AD@N%%E%éwﬁ/tw&ﬁﬁT T DA MBHI CTEH I T
%o BHDIE - K BEITER - T - TRXAXF—EF XL X /BT TNDHD, EEED
EEMERFE L 1Y) EEENRICET O MEEEEATL 7 7V ARBEICETLINTND

WERBIERE D & 1FEAEREMRBAAMZERT 57  —EAREBEBITKTLTEY
EFREHEORERAH Lo TWVND,

ZOXE IR T, T EBHHIAMKFED D OME % B BB, KB E~OBAT
BREE LTz 0L — G %%EL WA EN~OEIIE D2 DY F 51 2 )RS EFT &
R BT 5 R A A E A B Ls, ZHuE T, 1993,94 4RI T4 N BT 1 ZJ1K T3
ﬁﬁﬁﬁﬁﬁjﬂim5m/amKW@%%Ei%ﬁﬁé%ﬁﬁﬁﬁﬁéhto%% W%E’
INT o EN~ORMAEE I ON, FIKIFEEFTOUEEIDOHDLFENRIBLE 70%I
7 4 —BNAFREOZEMRIIKE S HE#R LT,

D% G, FKAFEEIIIEE, 4300KWh OFEEL 2 A Z 0 MG L TWD 8, v
EL OB THEMIC K o TURHX OEIHEE VT L% 12% & 282N L 7= 7292002
FEDORIARIIFEEFTOUAETIE 1T L £ 50%I1278 57,

ZO7w, TN EHEUFIX, #HG B2 = XX —FEOBIMIxHR LoD, AlHKFE)
%@%w%mékb\ﬁ?ﬁ&mﬁ%ﬁ% 6mmvw%$%%%& . RIEAREL 1200KW
IZHENR S5 2 & A2 HEY & U 7o ARG 2 SR S 1 0 1S 2556 LT,

2. 2 MHFEEEMHEEHS

AFHE (N7 EY T & )R g ERTa G (55 =4)) OMFEFEmERE L, &K - +
e = Rx L F—EH R LX—)5 ( Energy Unit, Ministry of Land, Geology and Mines, Energy and
Environment : EU)CT&H %, TRAX—FOMBEKIIK 2. 2. 1LIIRTEBYTHD,
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| T RILF—F | | BRER | Department of
Geology, Mines,
EL
UNELCO and Water Resources
Principal Energy
Officer
| Economist | Petroleum Civil Electrical Senior
Officer Engineer Engineer Energy
Engineer
Energy
Technicians

(B © =Rk —H IR

B 2. 2. 1 BE-+H#- = LX—F0HEHBN

X2, 2. LIRS m<, MEOBRABIILTOLEY TH D,
1) Principal Energy Officer
2) Senior Energy Engineer
3) Electrical Engineer
4) Civil Engineer
5) Petroleum Officer
6) Economist
7) Energy Technicians
8) Office Assistant

TFNF—F{iE, TFAX—BEFEOBFOE T L L TERYL SN, EE LTROBERES
ZEY Po TN D,

1) "D, KBEYE, HiZEL JBT), A A~ AD &5 2 AEEA O VX —ERIZET 5 &
(O

2) i O = 3L X — B A

3) #Hi O O R F¥— - BHUEE

4) BUF A I PE R,

5) TH/LF—{rE

6) THRLX—EIEK - HIE




B, [N EoBEHMKIE, EAOBED T TTZ 7 v AREFETH S UNELCO( Union Electrique
du Vanuatu) ICEFES N TV 5,

2. 3 IRILF—ER
2. 3. 1 EFR=XVX—BOREALFE

() EHOZ R =1L, @i 72 AGHREHI R E IRTFLTRY . ZAUREFEREFEOKRE
BRAML RS TND, AMWREHZ OV TIIAMERE S (=L, E—EJL, BP) OMLEERE
Lo TWD, BAMKDOIZODEEHFFERSL 7 7V AREBETHHUNE L CO( Union
Electrique du Vanuatu )73, (FIFMM HAIICIT > TV D, FFad ], BHERE, Bl EOEHEIT O M
HIFEBE DEEREDS 72 < TN [EBUF & DTl 2 IZH5IEN T2 i EZEO T TMEMICIThILTEY |
ZDXZEBNEHENIEFRIZEVEOREHERE L TND, T ORI T,
1) T3] EBUFXE M A G R S O % B e Uiz A RET 1L X —OF A,
2) BIEHIRO IR A5 CRREOHER D DT DB O T CTHsl o & - BN/ =
FIL X — DA,
3) LOEAL - BIROADFINC &2 EFERF O EZ BiE Lot E B,
TRV X—BOROHEE LTW5,

2. 3. 2 _EfEENCRT A2ARETEOAE ST

AFHHE 2 AARDOIMEE W 10O T CEET 224 M4, EFR LAFHEOBLED HEHET 5 729
2, TRAX—% 7 X —IZxT D EFEOR - fHtlEZHE L7, =R F—8 7 ¥ — T HEFE
BUR - FHE & AFTEOMESTIX, LD EEB) THD,

199 74, ) BUFIE, EFBEEZERT D720 ORWEHE & LT CRP ( Comprehensive
Reform Program )& K E L7223, #9 L HECENEE RV RILICE 72+, CRP Z 2RI REtET 572
O OEESEATEN G 2 /25T L. PAA ( Prioritized Action Agenda )3 R E S 472, ZTDOPAAIZKD &,
EZFRHEORE AL 72> TV D Sl 72 A AT 5 OBEN, HAEFRTZ XX —FIHICLS
5B, BIHIBERE ORRIEIZ L 2 78 AT OB B 5 = L X — B DRl g & & B BRI
. BARTICET D EELROITEEIE E L TULRARY EFsinTind,

O Z 71 Z K T)FEEFTO 3 SRR

QAR RE= R X —H I L 2 H 5B & Z DT D DE B ORER
Q@ERFHEOHLHIEBIRREIZ ) DA - BET

@BUT O F LRI SIH O A

199 3%, 94FICERINIY T Z)IKFHENR (No. 1&No. 2 F#) X, 19
9 5HLEE2 0 0 BHEETAA L ELTOBEBNMIEOT-DDBAAIMD 5 0 %% L1 D HIEIZH
BRLTETWD, AFHE (No. 375 OB, MAGH O 8 0 %DHIEAITE S
TWTC, @EffiZemAA D OBENT KT 2 HIE R & < Fli STV 5, FREZ, B b
BEFEETH LM AEMEEDE SR L LT T ZKNFEEFT OGRS 4% E bIRIITYR—

FTEDLHLDTHD, ZORRIT, AT TEEREEIZHH O FHE & LTS, 1Y) BHo
BARTICRIT DBl FRL L THRIEST 5N TWD, RFHE O _EALFHEIZ 31T D0 E
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DIFIEFDRbONRHDH ENZ D,

2. 3. 3 HHEBOR

) EiE. 8 0L EDBLVDHERB THR SN TEY . ARDOKI8 0%IF 26T D~
WA L TCWAERHIER & B & 31D DL, Efate DA — b ©7 i, Santo B D /L H B /LT Malekula
}%5 ™ Norsup/Lakatoro } O} Tanna /5 ® Isangel (2[R H A1, 24 HEBTTEBIC(EL R A A ORI 2 0 %A
BALOBEEZZ T TV D,

) EHEUmIE, B+ EIROGRFINC & 2 EZEREOFRE, W OEESRMN - wikom Ea
C R P ( Comprehensive Reform Program IZ35 17 2 H A FHIH & L TALE ST, PAAIZBWTH, Hi
JF OB & £ DX OB OIEE AL EATE BRI T D, £72, MFEREIC ST -

T, ROEAREENHE SN TND,

1) [EZRW 28T 28 diesel oil OFIF TR/ NRICIED, KI). KEGE, By, High, A
v ZAEOFAEFRET R LX —FIHIC X 2 GBI OREZ XS,
2) BAICY 72> T, FAROERIAM. 25 2 5 -
i) PR
i) R i v 2 — SO BE MR
i) ARAR - HES O FEE & O R
v) PHZEPEFEMRX
3) X iifd% EIRARIC K D FRAER 708 s - HERF - B2 S D IR & i3 5,
4) FDHIZ, « HERF - FELO T2 D Capacity Building % {1 FRAZxF L CTIT 9 72 D OFARR A
g SVA AN ik\ R B RR OB DB T LU, MiBh&E B X D,
5) W OEE - MR - SEEMIL, BB THDIL S, BHIEEHANATRERFEICT D,

RO FEERICH > T, INETICRONORE TN EHINTE WS, F
NHEOEREDOIL. £ 2. 3. 1ITR-TLEBYTHD,
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£ 2. 3.1 #ITEACICH T HBEDOFERE - Kt
Tuvz | IuYzs bOME R R | RFT 4 LN £y e
Zx R |V EE
Ewor MHP Ewor River, East of Eton and Forari villages 60 Pre-F/S, Hangzhou Regional
Efate Island KW | /1989 Center, China
Mat Tepare | Mat Tepara River, West | Mele village and Port Villa 100 | Pre-F/S, Hangzhou Regional
MHP of Efate Island Power Supply System KW | /1989 Center, China
Ranwadi Waterfall ~ River,West | 6 villages with 61 40 F/S, Fichtner of
MHP Pentecost, Pentecost | households, 1 primary | KW | /1996 Stutigart, Germany
Island school, 1 secondary school and Energy Unit,
and 1 high school. MLGM
Loltong 2 main springs in | Several villages including 60 F/S Energy Unit,
MHP Loltong Village, North | Loltong, Latano, Amagilua, | KW | /2000 MLGM
Pentecost, Pentecost | Labultamata and  Aute
Island villages and Ataftabanga
primary school.
Maewo Talise River, central | Several communities (200 75 F/S APACE, Australia
Rural region, Maewo Island households) and  public | KW | /2002
Developme facilities over an area of
nt coastal plain stretching 5200
Hydroelectr m from Sulua School in the
ic Project north to Wehil in the south.
Lowanau Lowanau River, Tanna | Several villages (about 100 | 100 | Potential Study | JICA, Vanuatu and
MHP Island households ) within 10 km | KW | /2003 Energy Unit,
radius of proposed power MLGM
station site
Mbe Tapren | Mbe Tapren River, in | About 150 households in | 30-40 | Potential Study | JICA, Vanuatu and
MHP the south of Vanua Lava | several villages including | KW | /2003 Energy Unit,
Island. Kerepeta, Vitumboso and MLGM
Vatrata Village
Aniwo Aniwo River, in the | Tasariki Village with | 130 | Potential Study | JICA, Vanuatu and
MHP south of Santo Island. population of about 300. KW | /2003 Energy Unit,
MLGM
(B : =R — Rt k)
Note : MHP : Micro Hydropower Project
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F 2. 3. LITVARMT v 7 ENTZbDOOMIZE SO THFAENE/mEI TN D
b0 b, b UfEFHAE,MEHE Maewo Rural Development Hydroelectric Project (Feasibility
Study by APACE Village First Electrification Group, Australia) T& ¥ . ) & O BRI Fifed rT e
I E RIS K D MR BT R A RE RS LT D, ZoRR7T ey =7 Fe fuy b
Ty e LTHEmL, %i’bé"%?‘ﬂ/k L CHIFEBLZIER MEEL T 2 EREEND,
ZDHAE. FE ¢ ik - BB O BB E OHULO R E VERLF 721 XA 2 SO AT RE 2R AR &
zéio@ﬁa_i\ﬁﬁéﬂﬁﬁk&éoﬁ%%wgékbfi BUFPH, BE - v—%
BOTANERI IR ENBEZ LN TWDN, BT 0 ZNKNFEEFTONEEBF I R—F L L
TEZBLND,

Fro. WGBECOMREIZ S 72> TiE, EEMGEM~ A F =77 O T2, FHER 2RI
EDOONDNERH D, ZIVE TTHICHNGNTWDHRT /‘/’V/I/‘H'/l) h 2 & BIZFEMIZ
R D LRI, ORT Uy YA MZOWTHFHE REto B BRAER R, %)
RN G B ED D720 OM G EN~ AL —T T L 2ET 20 E R B 5, SEMGE~
AL =TT MNEVIZONTIEL, UNELCO D) 245 T TITHES « FERDED ST 5720,
ZOREREAT, S LRI - MAOBERH DEEITIE, ZODOIREE R HFED A
MY & B g,

SHlT, ) ETIEBE e ERMR. ZHE M. QkEEﬁE*kODitrﬂﬁﬁim —IRFKBE. PSR D
HBSENANL THEIT 5 A TH 573, E%%ﬁﬁA BIFLYAZ—=TF7 2D DONKRE
STV, I ETE, Wb, & @ﬁﬁ4/77ﬂﬁﬁﬁﬁkw ESR&H D
BB AR T & 0 EEALE I A AT | WU ANTE~ A Z =T Z U PMERLS VU, T
BTG ENMFEEITILY —EBOMRERBTE LD LHFTE D,

2. 3. 4 HHEEORE

(] ETIEHBE, %@ﬁET BHEORE ., s B 24T 5 BLHIBEEA 2 HERE L TV 72wy,
HBIN U E T, AR A5 SN/ ST N 13@&0)/\%%%%% R E DAMEARZE & DR
DAE BN OBHE D T I 5 TR Tﬁbﬂ’(lﬂéﬁ&b HBEIZEWENME Lo TS, HDHWNIE
[E D RV X —BOROIHITIZ 78 > TV 5 5% @K/—\fjﬁjﬁﬁbflﬂé TS [EBOM I, FERTFAAT
BB OB E, S E B & AN L CAT D BB A B E L. %@Tfftﬂ?ﬂéﬂﬁé\ﬁ!ﬁﬂ’]iﬁ
N FENER SN WRY EORFERETD DGRV EN IR G, BHHEBERREIZ 1D
EEZ HEROIIRIC L VB LI Z2ATH D, Z OEE L, BRI %/\0)7?(5 ’E‘fxiiiﬁ
HHED HEFEIC 7R > TW D T2 ORI A MNE TH 5205, EEHIZH] eV TBATOEK[FELNE
DAL Z 1T 9 72D O EE - AHRIEAH 12 270 2 BARBY 2 EREMAIERIZE > T Z 2T A 9,

(] EOBENFEEFARFEDOBRIT S LU THBIREE DR EIZ LD HHIEI AR TH D, #
HIREBIRR B 0 DIEHEH F IO TR Y RITEN L Z 2 b, m<FHETE 2,

2. 3. 5 TXALF—Nrt

Ak o<, ) EoAEE (BX. KB, @E) X, Wb REFEZICL M EFRE
MELITEY , BHMHEIL UNELCO #EA3R — R BT LU ELI 2 (T OB TIT-> T 5,
OIS, FERMAEICERMICKGTEL T D2, REEECIIRENELRIND Z Enb,
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FIZE DS HARE L7 Wk O FBALSC A FTRE = R L X —FI I L 2 M5 BALZE ORI % L THid
THBHTH Y . BOEABURTH D & 2 AD @72 A MERED & ORBEN, [FH A+ - EIROA20F]
Mz X Zf)@?ﬁ%@&@fﬁjﬁﬁﬁi@f:&b@ﬂﬁﬁﬁﬂ% - BILFEORESRIGIT LR>TN D,

ZORRZRINZ SE LEOEARBER I » T A FEDORERMEZ HiF L T, ExR- R LF—4Att
( National Energy Corporation ) & j?bvj%‘z_ HBNTWVWD, EF=RLX—ATA R 74 2 HIERK
S, ERET HDICERBICT TICRESA TS, ZoMigKIZK 2. 3. 1 (GF—B
B KO 2. 3. 2 (FEBEE) IIRTEBYTHD,

LU b, HAERRSLICEE L Tid, IROBRRRE N#E 5 Z & LT,

1) FttOEBNE, Bk, NABFEOFFIEHL 00, MEIZH 2 B2 6 OIX5EH L

TWRWRIL TS 5,

2) NMOEBRARINTE LT, gk OEECRE 2 MII2AT O 72 O3 Y 22 R & DT
kLA =2 27X Capacity Building B’ TH 5, BIEETIT LA =7 8fThbTELT, b

LA =2 7 OFHE S N,

3) FEROBRERKIZOWTIX, Rt ¥ —DIEH%, Department of Finance Z /X U & L T,
(N ENTHIEIERBEADRDHY , LT LHBUFNTHR— L7c H#2MEE L T\ 2 DIF Tl

AAN

4) HEROZED T T, BHREEREZZ D, WEUE D2 O RIREAVHAAIED 3D 51T

W5, ZOREEARVSES & EIZEE L0k - K6l &< MR RNETH D,
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General Affairs
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Engineering
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XK 2. 3.

1

| President |

Planning, Design &

Supervision Div.

Operation &

Maintenance Div.

(L . =V F—F LY ORAEE)

ER TN F—AHHERE (B—BR)

Board of

Directorsl

Planning &
Administration|
Dept.

Accountants'
Dept.

General
Planning
Div.

Procure-
ment
Div.

Audit
Div.

General
Affairs
Div.

Distribution &
Consumer Serviced
Dept.

Budget

Div.

Settlementl

of Account

Div. I

Engineering Santo Branch
Dept Office
Distribution Renew- Distribution
Div. able & Consumer
Div. Services
Div.
Consumer Thermal Renewable
Service Power Div.
Div. Div.
Thermal
Power
Div.
(i« =L — 5 L 0 ORRIE R

EZ = R X=X (55 —BeFE)
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2. 4 BHEEEFM

AEX, 199 3%, 94FICEF SN T ZAKNFEENR (No. 1&No. 258, 3
OOKWX2>K%H6NO.3ﬁw<600Kw>®%&f%é BHOFEEBM 2 AL,
A T D T 2 R LT

2. 4. 1 BEOFEHHNLEFTETH

T T HKIFEE 1 SR L2 SH¥ERE®RDO 1 9 9 5FELURKF2 00 3SEETONALT - EN
BT 2 ARENRERELA O —7 AT, £ 2. 4. LIIRTEBVTHDL, %O TH
LI, FHOFTE LNV e VENMERROBAIMAGENEZER 2. 4. 28T, i,
K 2. 4. 1 kU2, 4. 21T, Zno6xz®bLZbDTHS,

VI HAKITIEEFNTNO. 1&No. 2 FHEREEZD1 I ISEIIBITANLVIENLDE
gx, EHET4, 825, 052KWh, B"—ZAMT1I08 2KWTH-72, M 2. 4.
1ED2. 4. 21Rsns<, 200 14FETIE, BENETHEEE1 1. 36%, ©—2 8
M CHEFEIS. 2%DMONERLTELN, 200 2FICKAFEFX THS Milkofi Saw Mill <°
Coconut Production Vanuatu 7¢ E3HFIHEEBIZU D BEZ 272D D TFBEBNELIAA TS, L
ML, ZDH%IT, VA ENOBEAOER LT, EHETHENL. 8%, E—7AMTHENAL.

2%DMOREZRLTEY, 200 4FEOENFHEIT, ENETHNT7, 280, 000KWh,
E—ZHAMTL, 300KWIZARDRIALTHD,

S%OBNBFEETHNZONTE, VA ELADBENZNETERUAN—RATHED S5 HIA
HTHDHILEEE LT, BHBRTEERI %, t—ﬁﬁﬁfﬁ$4%®@ﬁ$%ﬁﬁbkﬁﬁb
BEONT L ENTTOBEENT TITHE 9%ICEL TWT, 3~4FERITIFTHNOBELI N
FETT DD, 200 SFELURIIMORPREBPLTLHZ k%ﬁmhkoé%l\ZOISE
DIBEIX, RN OB KDL THAH L E2EE LT, HEOMWNIRL R —EIlkD
HDL LTz, ZORBEICESNT, EHFEIL, 20 1 5FCENETHKE, 620, 00
OKWh, E—Z7HHTHL, 6 30KWERD, ZOHKIXIFT—EIZRDbD L TR,
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# 2.4.1(1/2) NT L EMZBIT D ARIERENER Y — 7 AT
/8 Y5 H & KIIFEEHT(KWh) REER v—7 Af
(KWh) No.1 No.2 Total (KWh) Growth Rate (KW) Growth Rate
9501 353,400 0 0 0 353,400 1,080
9502 356,120 0 0 0 356,120 1,060
9503 284,240 151,620 0 151,620 435,860 1,120
9504 191,740 203,160 0 203,160 394,900 1,060
9505 172,180 212,840 0 212,840 385,020 1,040
9506 209,860 180,902 0 180,902 390,762 980
9507 202,500 187,970 0 187,970 390,470 900
9508 234,900 185,180 0 185,180 420,080 1,080
9509 306,620 102,390 0 102,390 409,010 1,180
9510 282,180 156,160 0 156,160 438,340 1,200
9511 204,100 155,760 68,610 224,370 428,470 1,120
9512 163,880 112,300 146,440 258,740 422,620 1,160
Sub-total 2,961,720 1,648,282 215,050 1,863,332 4,825,052 1,082
(Average)
9601 178,280 147,270 120,580 267,850 446,130 1,180
9602 196,880 128,340 134,270 262,610 459,490 1,200
9603 194,320 124,260 153,660 277,920 472,240 1,240
9604 131,380 151,150 177,480 328,630 460,010 1,160
9605 119,220 151,970 171,920 323,890 443,110 1,040
9606 120,800 122,040 182,410 304,450 425,250 1,060
9607 126,800 158,630 153,550 312,180 438,980 1,200
9608 126,200 153,320 161,860 315,180 441,380 1,140
9609 134,200 153,910 156,330 310,790 444,990 1,100
9610 145,400 169,360 166,530 335,890 481,290 1,140
9611 162,600 185,540 186,720 372,260 534,860 1,240
9612 169,600 197,180 200,170 397,350 566,950 1,240
Subtotal 1,805,680 1,842,970 1,966,030 3,809,000 5,614,680 1.16 1,162 1.07
(Average)
9701 200,400 162,930 163,820 326,750 527,150 1,240
9702 185,000 180,980 157,520 338,500 523,500 1,260
9703 331,400 194,480 25,780 220,260 551,660 1,240
9704 175,800 179,570 182,470 362,040 537,840 1,121
9705 160,600 190,720 191,080 381,800 542,400 1,180
9706 154,500 179,590 180,620 360,210 514,710 1,200
9707 171,900 184,110 183,110 367,220 539,120 1,100
9708 189,000 162,040 177,660 339,700 528,700 1,150
9709 191,100 174,460 183,090 357,550 548,650 1,160
9710 226,200 166,610 167,290 333,900 560,100 1,250
9711 268,200 162,360 150,300 312,660 580,860 1,250
9712 303,000 156,860 159,170 316,030 619,030 1,300
Subtotal 2,557,100 2,094,710 1,921,910 4,016,620 6,573,720 1.17 1,204 1.04
(Average)
9801 233,400 179,790 182,650 362,440 595,840 1,350
9802 227,400 183,340 186,280 369,620 597,020 1,320
9803 258,300 195,640 197,390 393,030 651,330 1,350
9804 263,100 170,050 171,230 341,280 604,380 1,300
9805 231,300 195,920 198,970 394,890 626,190 1,320
9806 214,800 183,070 188,920 371,990 586,790 1,270
9807 240,000 174,280 171,470 345,750 585,750 1,160
9808 236,700 186,120 192,410 378,530 615,230 1,250
9809 238,500 171,330 172,250 343,580 582,080 1,220
9810 254,400 182,020 182,080 364,100 618,500 1,310
9811 236,100 183,240 185,880 369,120 605,220 1,300
9812 255,600 194,330 193,580 387,910 643,510 1,400
Subtotal 2,889,600 2,199,130 2,223,110 4,422,240 7,311,840 1.11 1,296 1.08
(Average)
9901 295,500 137,140 145,080 282,220 577,720 1,250
9902 222,300 171,700 175,760 347,460 569,760 1,300
9903 270,100 197,840 198,570 396,410 666,510 1,300
9904 237,120 193,760 199,170 392,930 630,050 1,360
9905 241,480 198,660 198,860 397,520 639,000 1,260
9906 230,150 180,600 183,930 364,530 594,680 1,200
9907 259,230 201,550 197,190 398,740 657,970 1,320
9908 260,130 208,130 206,890 415,020 675,150 1,360
9909 262,930 195,890 189,160 385,050 647,980 1,200
9910 299,670 179,130 206,540 385,670 685,340 1,420
9911 302,960 176,040 195,580 371,620 674,580 1,290
9912 303,630 182,510 205,300 387,810 691,440 1,520
Subtotal 3,185,200 2,222,950 2,302,030 4,524,980 7,710,180 1.05 1,315 1.01
(Average)
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# 2.4. 1 (2/2) NT L EMZBIT D ARIERENER Y — 7 AT
/B Y5 H & KI1FEHT(KWh) REER v—7 Af
(KWh) No.1 No.2 Total (KWh) Growth Rate (KW) Growth Rate
356,000 173,130 193,830 366,960 722,960 1,480
0002 369,600 169,900 194,610 364,510 734,110 1,570
0003 419,340 182,200 205,540 387,740 807,080 1,740
0004 411,540 177,260 200,820 378,080 789,620 1,670
0005 348,930 181,400 203,420 384,820 733,750 1,590
0006 319,990 175,840 198,100 373,940 693,930 1,590
0007 277,050 207,910 204,270 412,180 689,230 1,590
0008 323,160 202,790 193,760 396,550 719,710 1,590
0009 334,590 197,950 182,290 380,240 714,830 1,475
0010 331,450 209,140 193,310 402,450 733,900 1,500
0011 369,700 162,430 194,150 356,580 726,280 1,460
0012 328,700 203,590 192,630 396,220 724,920 1,520
Subtotal 4,190,050 2,243,540 2,356,730 4,600,270 8,790,320 1.14 1,565 1.19
(Average)
0101 348,500 203,890 198,720 402,610 751,110 1,640
0102 358,600 187,970 181,030 369,000 727,600 1,780
0103 395,200 210,800 204,160 414,960 810,160 1,780
0104 333,700 198,000 195,580 393,580 727,280 1,880
0105 416,900 207,400 201,020 408,420 825,320 1,780
0106 400,000 191,960 185,950 377,910 777,910 1,820
0107 378,500 204,070 199,120 403,190 781,690 1,710
0108 400,700 200,310 202,900 403,210 803,910 1,840
0109 368,500 178,080 174,960 353,040 721,540 1,600
0110 412,000 193,800 191,140 384,940 796,940 1,729
0111 399,100 196,090 191,410 387,500 786,600 1,688
0112 331,600 180,510 181,090 361,600 693,200 1,590
Subtotal 4,543,300 2,352,880 2,307,080 4,659,960 9,203,260 1.05 1,736 1.11
(Average)
0201 359,500 122,680 118,300 240,980 600,480 1,235
0202 255,500 154,610 152,260 306,870 562,370 1,273
0203 251,500 187,760 187,390 375,150 626,650 1,314
0204 401,900 94,690 92,110 186,800 588,700 1,260
0205 416,100 0 160,540 160,540 576,640 1,213
0206 368,800 0 200,930 200,930 569,730 1,222
0207 366,700 0 210,150 210,150 576,850 1,190
0208 344,400 0 207,720 207,720 552,120 1,168
0209 321,600 26,510 195,610 222,120 543,720 1,224
0210 239,400 186,210 182,370 368,580 607,980 1,302
0211 235,100 185,070 183,950 369,020 604,120 1,286
0212 239,300 181,100 176,350 357,450 596,750 1,298
Subtotal 3,799,800 1,138,630 2,067,680 3,206,310 7,006,110 0.76 1,249 0.72
(Average)
0301 234,300 175,710 169,780 345,490 579,790 1,284
0302 245,000 173,400 171,700 345,100 590,100 1,303
0303 260,900 179,060 184,230 363,290 624,190 1,322
0304 241,900 175,770 176,340 352,110 594,010 1,352
0305 303,400 199,810 208,180 407,990 711,390 1,408
0306 267,700 153,430 166,790 320,220 587,920 1,309
0307 217,600 150,120 160,460 310,580 528,180 1,096
0308 216,900 152,400 162,270 314,670 531,570 1,123
0309 232,800 133,290 173,630 306,920 539,720 1,176
0310 258,070 145,980 161,280 307,260 565,330 1,172
0311 253,460 104,160 176,790 280,950 534,410 1,153
0312 240,200 157,310 168,300 325,610 565,810 1,277
Subtotal 2,972,230 1,900,440 2,079,750 3,980,190 6,952,420 0.99 1,248 1.00
(Average)
0401 245,900 162,530 182,700 345,230 591130 1218
0402 280,370 146,900 180,390 327,290 607,660 1,318
0403 301,490 160,940 191,210 352,150 653,640 1,512
0404 268,000 154,790 174,190 328,980 596,980 1,430
0405 266,600 154,740 173,550 328,290 594,890 1,416
0406 266,560 158,970 172,820 331,790 598,350 1,384
0407 245,520 181,610 179,350 360,960 606,480 1,339
Subtotal 1,874,440 1,120,480 1,254,210 2,374,690 4,249,130
0408
0409
0410
0411
0412
Subtotal 3,213,326 4,070,897 7,284,223 1.05 1,300 1.04
(Average)
(Estimated) (Estimated) (Estimated) (Estimated)
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Balance Between Energy Demand and Supply Capacity
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Year

MENFE L BEHREES DR O BISR

-20-

—&— Whole Sales (MWh)

—— Hydro Energy Supply
Capacity (MWh)

Total Dependable Output
including Diesel (MWh)




2. 4. 2 FTEEWEARGFEBOZYMHE

£ 2. 4. 2K 2. 4. 1%, ¥—7AMTH., KITERERE., MOUKT) « Diesel %
BRI N EEOROBRZ R L T\, HEOE—7AMIT1, 300KWTAS#E 1,
6 30 KWIZHMT 5 ERIAENTWD, —F, BREEEHINITHAES, 375KWHY, No
35D 6 0 0 KWHAEIHREShAIES, 975KW&@50@§W§%(%%ﬁMﬁ)H\5*
T AR THRIIRB DR DD EFZ D,

LML, BEE— RNEL, KDTOHAN—HEKDLEHETXTKITHNN—=1L, KITOHTITED
ﬁw%\%DmdfﬁOEMQ%@f%é No. 354 (6 00KW) OBEZEEOKIOMKH
JTHAH1, 20 0KWIE, BIELROIBROE— 27 AR IV /NS N2, ZORLRWEN%E
Diesel THiiD & WD Z &IZed, ZHUL, KBRS ZEZOTIABBINDL LN H ZETH
0. IR BINOREARBORCTHD £ ZAD” B2 AGMND ORI ICKE BT D2 &0
HrEsns,

BB OARZIFEOBISIRETHREFT SN TWD L HIC, AMEEERT L85G EHA) EEmLAR
WS (R ﬁ)@%@\%ﬂﬁﬁﬁﬁﬁ@#i\HT@ﬁuTﬁkk@T%@

HH Y R HERR 7=
2 0 2 0% TO Diesel REHRE & 109. 55| 62. 49 | —47. 06
(GWh)
2020FEFTHONo. 1&No. 2 5Kk | 94. 62 94. 62 0
i )& (GWh)
202044 FETHONo. 3FHKIEERE 0 47. 06 47. 06
& (GWh)
2 0 2 OFF TOREA Diesel HIJE (K1) 26, 182 |139,640| 13, 458
2 0 2 OFF CTORE A Diesel HIJEEE 14. 43 22. 02 7. 59
(10°US$)

FROFRICRD EB 0 AN FEH SN LD5E OAAMATEIL, Fh L R2WIEEITEXT
K (5 0% L) (2822 & &y BATEITBE LRI O % ST H0I2538 0
55,

2. 5 #ABHE

(92 7 2 )RR FEFTEERGE (199 3, 9 44) ) FEEOBISNRERTT L. KEMHEE
i B 80 7Kk ) S FEAR A SN O B X4 1 2 R Al L7

W7 J 5K FE AR AT O FE RN L B EARMEBHRL LT, BAEIC LD v e
OEf, HITEL, VI e OB R RKOBAGBABSEDSH Y . TN ENONRIL
UTFDLEY Tho,

2. 5. 1 IN3%4& (Sarakata Savings)

BT HEZIKIPIEEBITOIREREDITCEBICLDAEND, EE - HiF - EH%E L Renewal Fund &
TN DB - REFERZ 2 LW ES 2, INZE4: (Sarakata Savings) EFRL TV 5, BifE,
UNELCO #t& 03K ¢, #E - MR- HHEEH L 1L T20, 000, 00 0V T, 4. Renewal Fund
ELT10, 000, 000VT, /4% UNELCO tERZ2FHD Z L1272 > TWT, 200 34F
TONSEDRFEFAE TR 2. 5. 218 TEBY416, 869, 037VTLER-TWND,
Y E A RO %T?éwW/EWm® et HOFEL, VAT eV OE B
BT TE/z, & 2. 5. 3IRTEIIC, 2003FFETIZ, ZOXHIRFERIZI 7
4,487,751VTﬁﬁméﬂ\2003$$ﬁE42,381,286VT@%%T%60

#F 2. 5. 41 AHNo. 3EHENAEERINEHEAEIC., COREOIEENHfFSN, H
ﬁﬁmﬁ@%wﬁ/t»@ ) EHE DO RIBNIZH kT 5 Z k IRHEONEREALEZLOTHD, =

DREICEDE, 1995FE1H200 3FEFTTOMGTELEZETHHH3, 800, 000V
T/4 (34, 160, 267VT,/94=3, 795, 555VT 4) IZxL. 10, 00
0, 000VT AMEFEE TSR, FIZLH o EADOBEIRESMEN, 200 3EEETH
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4. 6VT,/ KWhio7. 77VT,/KWh (67, 000, 000VT, /8, 619, 1
79KWh=7. 773VT,/KWh) ICT5ZLNAETH D, BIEOEBENEARENKI3 5
VT,/KWhTHAHDT, 20 %LLEOEEIRENAREICRD LS 2 5,

02



LT6°€09°V16 POF 9L6'BES T 8€9°891°v0T P68 FLI T TSHLSO'LY 0v9°90T LY T08°0TH LY PrLE6Y 79 €301
LT6'C09°PI6 | LOELOTLST T 9S0°I8T0b1 766°165°901 TSHLSO LY 0LT'LIL 6T 0LT'LIL 6T $90°68S €€ [el0)qng

P61 8¥T°914°59 8¥T°91+°59 086'0€9°1 6L1°619°8 98%°1€L9 €PL'S9E’E TL8T8Y1 TL8T8Y°1 T69°L88°1 0202
61 8%C911°S9 87T 91159 086°0€9°T 6L1°619°8 98 1€L°9 €7L°69¢'E TL8T8YT TL8T89°1 T69°L88°T 610
P61 8¥T°914°59 8¥T°91+°59 086'0€9°1 6L1°619°8 98%°1€L9 €PL'S9E’E TL8T8Y1 TL8T8Y°1 T69°L88°1 810C
61 8%C911°S9 87T 91159 086°0€9°T 6L1°619°8 98 1€L°9 €7L°69¢'E TL8T8YT TL8T89°1 T69°L88°T L10T
61 8%T°91+°59 8¥CT°91+°59 086°0€9°1 6L1°619°8 98%°1€L9 €PL'G9E’E TL8T8Y1 TL8T89°1 T69°L88°T 910¢
P61 8¥T°91+°59 8¥T°91+°S9 086'0€9°1 6L1°619°8 98%°1€L9 €PL'S9E’E TL8T8Y°1 TL8T891 T69°L88 T S10T
61 TSEPLT'S9 TSEPLT'S9 0€8'719°1 0v8°€Es's G88°91L9 ThP'8se’e 122°6L9°1 12T6L9°T $S6°918°T ¥10T
P61 TEV'EET'S9 TEVEET'S9 0S8'865°1 LyE'6v1'8 ¥8E°TOL9 T61°1S€°€E 965°SL9°1 965°5L9°1 €96°9%L°1 €102
61 9STY6619 9STY6619 020°€85°1 069°59¢°8 790°889°9 1€0PPEE 910°TLY‘T 910°TLY‘1 8TYLLYT T10¢
P61 S¥L'9S8 %9 SPL9S8 Y9 0vE'L9S T 198°78T°8 T16°€L9%9 956°9¢€°€ 8L7°899°1 8L¥°899°1 6768091 1102
61 €6€°0TLY9 €6€°0TLY9 0T8°15S°T €58°00C°8 188°659°9 176°6T€°€ 0L6'799°T 0L6'799°1 TLOOPS'T 0102
P61 S¥1°92T'S9 SP1°9T'9 00%'125°1 959°611°8 YTO'TIL9 796°SS€°€ 186°LLY 186°LLY TEL'LOY'T 600C
v61 120°STLS9 120°STLS9 09S°16%°1 ¥97°6£0°8 1€T°T9L°9 SIT°18¢€'E 8550691 865°069°T €E0°LLTT 800¢
6l #60°981°99 #60°981°99 0TET9P'1 L99°6S6°L SOL018°9 £5€°507°€ 9L9°TOL T 9L9°TOL1 296°8¥1°1 L00T
r61 0 16€°9LS°T8 080°90%°1 TE8LTLL T0T°L6TY 0000 109°860°C 109°860°C 0€9°0€S°€ 900T
6l 0 005°508°18 000'CSET 0SL‘TOS L 066°80C Y 0000 S6YP01°C S6¥'P01°C 09L°€6T € S00¢
vy 61 0 0SS°1TI'6L 000°00€°1 €TTYSTL L68°0L0Y 0000 6¥7'S€0°T 67'S€0°C 9TEEITE 002
ph61 0 LE0‘698°189 785°L86°€9 706°780°SE 0 OLE6EY LY TES'EVY'LI 089°706°8T [e0)qng
96%°988°LS 8¥T°1 0T¥°TS6%9 061°086°¢ 0 0SL°6L0C 070061 0€TTL6T €002

8L1°056°6S 6vC'1 011°900°L 01€902°€ 0 089°L90°C 0€9°8€1°1 008°66L°€ 2002

$89°95¥°08 9¢L’l 09T°€0T°6 096°659 0 080°L0€C 088°CSET 00€°EYS‘y 1002

P16°€LF 001 S96°1 0TE06L°8 0LT°009‘ 0 0€L°9SET 0¥S‘EVTT 0S0°061° 000T

S9L°699°C8 SIEL 081°01L°L 086'7CSYy 0 0£0°70€°C 0S6°TTTT 00T°s81°¢ 6661

88T789°18 96T°1 0r8 TTIEL 0rTTTr'y 0 0T1°€TTT 0€1°661°C 009°688°C 8661

9€6°96L°16 Y0T'1 0TL'ELS®9 029910 0 016°126°1 01L%60°C 001°LSS‘T L661

€78v87°98 911 089°719°S 000°608°€ 0 0€0°996°T 0L6°TH8°1 089°508°1 9661

756°S99°0% 780°1 T50°5T8Y TEE'E98°T 0 0S0°S1C T8T'8Y9°1 0TL196°C S661

UmM>/LA) @n) (xA)
o £oN TRION (M) (amD) (D) (3 000 (i 000 (o 000 wom) | s
peo yedd S9[eS A0 £ON CTON I'ON : ’
OIPAH BjEBIRS WOIJ INUIADY SSOID)
(Y 3]) uoneIouar) oIpAH eyeyeres
MLERLOXE T ¢ ‘T ¥

-23 -



TEE°08S088°T | LT6°C09°918 | YOF 9L6°EI0T | EEEEEETE | 000°000°0L | EEE'CEE ST | L99°999°bHS | 000°000°8T | L99°999°9TS | TEE 08S ESL T | LT6E09VI6 | YOV IL6 SEST | 68 VLI TV | TSHLSO'LY | 0¥9°90T'LY | TO8‘OTH LY | T®IOL
POTTILEOV T | LT6°C09°9T8 | LOE'LOT LY9 000°000°0%Z | 000°000°0L | 000°000°0LT | 000°000°89€ | 000°000°8T | 000°000°0¥€ | ¥6TTTILTLOT | LT6°E09°HT6 | LOSLOT'LSTT | T66°T6S 90T | TSHLSO'LY | 0LT'LIL 6T | 0LT'LIL 6T | 18I0IQNS
96¥°7£8°€6 8YT9TH'8S | SPTOIF SE 000°000°ST | 000°000°S | 000°000°0T | 000°000°CZ | 000°000°C 000°000°0C | 96¥°T€8°0€T 8YT91Y'S9 | 8PTOTH SO 98%°1€L°9 €rL'69cc | TL8T89T | TL8 T8I T 020T
96t°7€8°€6 8YT91'8S | 8¥T9IF SE 000°000°ST | 000°000°S | 000°000°0T | 000°000°CC | 000°000°C 000°000°0C | 96%°T€8°0€T 8YT91¥'S9 | 8FTOIHS9 98¥°1€L°9 €vL'69cc | TL8°T89T | 7L T89°I 610C
96¥°7£8°€6 8YT9TH'8S | SPTOIF SE 000°000°ST | 000°000°S | 000°000°0T | 000°000°CZ | 000°000°C 000°000°0C | 96¥°T€8°0€T 8YT91Y'S9 | 8PTOTH SO 98%°1€L°9 €rL'69cc | TL8T89T | TL8 T8I T 810¢C
96t°7€8°€6 8YT91'8S | 8¥T9IF SE 000°000°ST | 000°000°S | 000°000°0T | 000°000°CC | 000°000°C 000°000°0C | 96%°T€8°0€T 8YT91¥'S9 | 8FTOIHS9 98¥°1€L°9 €vL'69c’c | TL8°T89°T | 7L T89°I L10T
96¥°7£8°€6 8YT9TH'8S | SPTOIF SE 000°000°ST | 000°000°S | 000°000°0T | 000°000°CZ | 000°000°C 000°000°0C | 96¥°T€8°0€T 8YT91Y'S9 | 8PTOTH SO 98%°1€L°9 €rL'69cc | TL8T89T | TL8 T8I T 910T
96t°7€8°€6 8YT91'8S | 8YTOIF SE 000°000°ST | 000°000°S | 000°000°0T | 000°000°CC | 000°000°C 000°000°0C | 96%°T€8°0€T 8YT91¥'S9 | 8FTOIHS9 98¥°1€L°9 €vL'69c’c | TL8°T89°T | 7L T89°I S10T
SOL‘8¥S‘€6 TSEYLT'8S | TSEPLT'SE 000°000°ST | 000°000°S | 000°000°0T | 000°000°CZ | 000°000°C 000°000°0C | SOL‘8¥S0ET TSEYLT'S9 | TSEYLT'S9 G88°91L9 Wy 8SEe | 1TT6LY T | 12T°6L9°T 10T
£98°997°¢6 TEV'EET'8S | Tev'ecT'se 000°000°ST | 000°000°S | 000°000°0T | 000°000°CC | 000°000°C 000°000°0C | £98°99T°0¢€T TEV'EET'S9 | Tep'ecTs9 $8€°TOL 9 TOTISE'E | 96S°SLY T [96S°SL9°T €10T
T1S°886°T6 9STY66°LS | 9ST V66 TE 000°000°ST | 000°000°S | 000°000°0T | 000°000°CC | 000°000°C 000°000°0C | T15°886°6C1 9STY66'Y9 | 9ST Y6619 790°889°9 1€0PPEE | 910°TLY T | 910°TLY T 10T
067°€1LT6 SYL'9S8LS | SPL9S8YE 000°000°ST | 000°000°S | 000°000°0T | 000°000°CC | 000°000°C 000°000°0C | 06%°€T1L 6TT SYL'9S8Y9 | SPL9S8H9 TI6°€L9°9 956°9€€°c | 8LY°899°T | 8LF°899°T 110T
98L°0¥¥°T6 €6€°0TLLS | €6€°0TLVE 000°000°ST | 000°000°S | 000°000°01 | 000°000°CZ | 000°000°C 000°000°0C | 98L°0t+ 6T €6€°0TLY9 | €6£°0TLT9 188°659°9 1¥6°6TE€C | 0L6799°T | 0L6799°1 010T
68T°TSH€6 SY1°9TT8S | S¥1°9TT'SE 000°000°ST | 000°000°S | 000°000°0T | 000°000°CC | 000°000°C 000°000°0C | 68T°TSHOET SY1°9TT'S9 | SP1°9TTS9 YTOTILO 796°SSE°E | 186°LLYT | 186°LLOT 600C
£P0°0EV V6 120°S1L'8S | 120°SIL'SE 000°000°ST | 000°000°S | 000°000°0T | 000°000°CC | 000°000°C 000°000°0C | €¥0°0EH 1€T 120°S1L°S9 | 120°SIL SO 1€T°79L9 SITISE'E | 8SS069°T | 8SS069°1 800T
681°TLE'S6 $60°981°6S | ¥60°981°9¢ 000°000°ST | 000°000°S | 000°000°0T | 000°000°CZ | 000°000°C 000°000°0C | 681°TLETET $60°981°99 | ¥60°981°99 S0L°018°9 €5€50v°c [ 9L9°TOLT | 9L9°TOLT L00T
16€°9LS°TS 0 16€°9LS°TS 000°000°0T |0 000°000°0T | 000°000°0Z |0 000°000°0C | 16€°9L5°18 0 16€°9L5°T8 T0T°L61 Y 0 109°860°C | 109°860°C 900C
00S°S08°1S 0 00S°S08°1S 000°000°0T |0 000°000°0T | 000°000°0C |0 000°000°0 | 00S°S08°18 0 005°508°18 066°80C°t 0 S6v 01T | S6v 01T S00¢T
0SS 1TI6% 0 0SS 1TI'6Y 000°000°0T |0 000°000°0T | 000°000°0Z |0 000°000°0C | 0SS 1TI°6L 0 0SS ITI6L L68°0L0Y 0 6vY'SE0°T | 61 S€0°T 00T
LE0‘698°9TH 0 LE0‘698°9TH €EE°CEE'88 | 0 €EE°CEE'88 | L99°999°9LT | 0 L99°999°0LT | LEO 698189 0 LE0°698°189 706°780°SE | 0 OLE6EVLY | TES'EYY'LT | 1BIOIQNS
96+°988°LT 0 96+°988°LT 000°000°0T |0 000°000°0T | 000°000°0C |0 000°000°0C | 96+°988°LS 0 96t°988°LS 061°086°¢ 0 0SL°6L0T | 0006 1 €00T
8L1°0S6°6T 0 8L1°0S6°6T 000°000°0T |0 000°000°0T | 000°000°0C |0 000°000°0C | 8LTI°0S6°6S 0 8L1°056°6S 01€°90T°¢ 0 089°L90°C | 0€9°8€T°T 00T
68996466 0 68996466 geeieee’s 0 €eeieee’s £99°999°91 |0 £99°999°91 | $89°96+°08 0 $89°96+°08 096°659°% 0 080°L0ET | 088°CSET 100T
PI6°€LY 0L 0 PI6°€LY 0L 000°000°0T |0 000°000°0T | 000°000°0C |0 000°000°0C | ¥16°€L¥ 00T 0 PI6°€LY 001 0LT°009% 0 0€L°9SET | OVS EvTT 000T
S9L699°CS 0 $9L699°CS 000°000°0T |0 000°000°0T | 000°000°0C |0 000°000°0C | S9L699°C8 0 $9L°699°C8 086vTSy 0 0€0°T0€T | 0S6°TTTT 6661
88T789°1S 0 88T789°1S 000°000°0T |0 000°000°0T | 000°000°0C |0 000°000°0C | 88T +89°18 0 88778918 orTTr Y 0 0T1°€TTT | 0ET°661°C 8661
9€6°96L°19 0 9€6°96L°19 000°000°0T |0 000°000°0T | 000°000°0Z |0 000°000°0C | 9€696L°16 0 9€6°96L°16 029°910°% 0 0161261 | 01L'¥60°T L661
€78¥8T9S 0 €78¥8T9S 000°000°0T |0 000°000°0T | 000°000°0C |0 000°000°0C | €2848T98 0 £7878T98 000°608°€ 0 0£0°996°T | 0L6°TH8‘T 9661
756°599°01 0 756°599°01 000°000°0T |0 000°000°0T | 000°000°0Z |0 000°000°0C | TS6°S99°0t 0 756°S99°0% TEEE98°T 0 0S0°S1¢ 78T 8Y9°1 S661

an) wn @) @n) wn) @ @n) @) (@ an wn @) S ey e I

1eloL, €ON T®1'ON 1e10L, £ON ®1'ON 1e10L, £ON T®1'ON 1e10L, €ON I®1'ON 1e0L £ON ZON 'oN 180K

(SBunses vwIs) STy (pund [emousyatedoy) 5% E BES W L PTEHOIVRELNEYL L N BUBFELNSLCA
HEEHOLITN ¢ 'S ‘'t ¥

_24 -



UMM/LA 06'G :9[[IAUSSI'T UI UOIONDAT JjLIe) o[qISSO ] 930N

£59881°0€ | 0 £S9°881°0E | S98°EIESY | 0 SIS‘CIESY | OPETH6'69Y OPETY6°69F | 6LTTOS'SHL | 0 6LTT0S‘SHT | L9T091°S8 | 0 LIT'091°S8 | 000°0L8H8T | 0 000°0L8°V8T | 1OP9L6€90°T | 0 POY‘9L6'E90°T |  TeI0l
£€9°T61°TI-| 0 £€9°T61°T1- | 000°00€°12 | 0 000°00£°1Z | 000°000°sZ¥ | 0 000°000°SZ¥ | 000°000°C01 | 0 000°000°Z01 | 000°000°1S | 0 000°000°1S | 000°000°09 |0 000°000°09 | LOELOTLY9 | 0 LIE'LOT'LYY | IBD0IQNS
8YT9IS 0 8YT91S 000006 |0 000006 | 000°000°sT |0 000°000°s | 000°000°9 |0 000°000°9 | 000°000°€ |0 000°000°€ | 0 0 0 8YT9IV'SE |0 T08YT9IF'SE | 0T0T
8YT91S 0 8YT91S 000006 |0 000006 | 000°000°sZ |0 000°000°sZ | 000°000°9 |0 000°000°9 | 000°000°€ |0 000°000°€ | 0 0 0 8YT9IV'SE |0 T08YT9IF'SE | 610T
8YT9IS 0 8YT9IS 000006 |0 000006 | 000°000°sT |0 000°000°s | 000°000°9 |0 000°000°9 | 000°000°€ |0 000°000°€ | 0 0 0 8YT9IF'SE |0 20°8rT9IP'SE|  810T
8YT9IS 0 8YT91S 000006 |0 000006 | 000°000°sT |0 000°000°Z | 000°000°9 |0 000°000°9 | 000°000°€ |0 000°000°€ | 0 0 0 8YT9IV'SE |0 T08YT9IF'SE | L10T
8YT91S 0 8YT91S 000006 |0 000006 | 000°000°sZ |0 000°000°s | 000°000°9 |0 000°000°9 | 000°000°€ |0 000°000°€ | 0 0 0 8YT9IV'SE |0 T08vT9IF'SE | 910T
8YT9IS 0 8YT91S 000006 |0 000006 | 000°000°sT |0 000°000°S | 000°000°9 |0 000°000°9 | 000°000°€ |0 000°000°€ | 0 0 0 8YT9IF'SE |0 20°8YTIIP'SE|  SI0T
TSEYLE 0 TSEYLE 000006 |0 000006 | 000°000°sT |0 000°000°s | 000°000°9 |0 000°000°9 | 000°000°€ |0 000°000°€ | 0 0 0 TSEvLTSE |0 0€TSErLTSE|  YvIoT
TEVEET 0 TEVEET 000006 |0 000006 | 000°000°sT |0 000°000°sZ | 000°000°9 |0 000°000°9 | 000°000°€ |0 000°000°€ | 0 0 0 Tereerse  |o PO IEpEcI'se| €10z
95T'6 0 95T6 000006 |0 000006 | 000°000°sT |0 000°000°SZ | 000°000°9 |0 000°000°9 | 000°000°€ |0 000°000°€ | 0 0 0 9sTH66'vE |0 209STH66'7E | TI0T
SSTer- 0 SSTEr- 000006 |0 000006 | 000°000°sT |0 000°000°s | 000°000°9 |0 000°000°9 | 000°000°€ |0 000°000°€ | 0 0 0 SPL'9S8PE |0 S6FPL9S8YE| 110T
L09'6L1- |0 L09°6L1- | 000006 |0 000006 | 000°000°sT |0 000°000°Z | 000°000°9 |0 000°000°9 | 000°000°€ |0 000°000°€ | 0 0 0 €6£°0TLYE |0 80°€6£°0TLYE| 010T
SP19Te 0 SP19Te 000006 |0 000006 | 000°000°sZ |0 000°000°s | 000°000°9 |0 000°000°9 | 000°000°€ |0 000°000°€ | 0 0 0 syi‘ozese |0 ILvp19TTse | 600
120518 0 120518 000006 |0 000006 | 000°000°sT |0 000°000°SZ | 000°000°9 |0 000°000°9 | 000°000°€ |0 000°000°€ | 0 0 0 10'sIL'se |0 6€120°SIL'SE | 800T
v60°98C°T |0 ¥60°98Z°T | 000°006 |0 000006 | 000°000°sT |0 000°000°s | 000°000°9 |0 000°000°9 | 000°000°€ |0 000°000°€ | 0 0 0 ¥60°981°9¢ |0 PP 60°981°9¢ | L00T
609°cTe’s- |0 609°€T€°s- | 000°006T |0 000°006° | 000°000°sZ |0 000°000°s | 000°000°9 |0 000°000°9 | 000°000°€ |0 000°000°€ | 000°000°0Z |0 000°000°0T | 16€°9L5°TS |0 PI16€9LS TS | 900T
00S760°s- |0 00S760°S- | 000°006T |0 000°006°C | 000°000°sT |0 000°000°SZ | 000°000°9 |0 000°000°9 | 000°000°€ |0 000°000°€ | 000°000°0C |0 000°000°0C | 005°508°1S |0 9866750815 | S00T
0S#‘8LL'L~ |0 0S+‘8LL'L~ | 000°006T |0 000°006°C | 000°000°sT |0 000°000°s | 000°000°9 |0 000°000°9 | 000°000°€ |0 000°000°¢ | 000°000°0C |0 000°000°0C |0ss‘1zI'6h |0 8L'6VSITI6Y | 00T
98T18E‘Th |0 98TI8E‘TH | S98ET0°LT | 0 S98°CT0°LT | OVETH6FY |0 OPETH6' Py | 6LTTOSEY |0 6LTTOS'Er | LT09THE | 0 LIT091PE | 000°0L8VTT | 0 000°0L8°PTT | LEO'6989TF | 0 LE0°698°9TH | re303qns
PPSYIET |0 PPSYIET |0 0 0 0r0°102°6C |0 0v0°102°6C |0 0 0 0 0 0 0 0 0 96+°988°LC |0 96+°988°LT £€00T
YT8'v0TTT- | 0 YT8v0TTT- | 6€T°951Y |0 6£T°9STY | 00€°THLST |0 00€TPLST | #09°09¥°L |0 v09°09%°L | 1S6°SEE |0 156°S€€y | 806°09¥°0C |0 806°09%°0C | 8L1°0S6°6T |0 8LI0S6°6T 200T
01+°9zrs1 |0 01+°9TH'ST | $80°866T | 0 680866 |0 0 0 00S°L¥0°ET [0 00S°L¥0°ET |0 0 0 069°786°€C |0 069°v86°€T | $89°9s¥°ss |0 $89°951°SS 100T
118°8¢€°11- | 0 1188’11 [ TITI'v96°9 |0 TIY969 |0 0 0 TI0°1STCL |0 TI0°1STTL | €1L°s€T'61 | 0 CIL'SEI61 | 88819t ¢r |0 888°19%cy | ¥16°€LY'OL |0 YI6°ELYOL 0002
IL6ETTEI- 0 IL6°ETTEI- | €ST°S10°L |0 €S1°610°L |0 0 0 €L¥966°€ |0 €LY966° | #SELYIT |0 YSELYOT | 9SLYTITS |0 95LYTI‘TS |S9L°699°CS |0 $9L°699°CS 6661
9L T1¥y- |0 19L°T1¥p | 9LT°088°S |0 9LT°088°S |0 0 0 8€TLISS |0 8ETLISS | 1LseL1’e |0 ILSELTE | ¥96bTT 1Y |0 Y96 1y | 88TH89°IS |0 88T ¥89°1S 8661
£07°8€9°5T |0 £07°8€9°sT |0 0 0 0 0 0 T5¥°8T6 0 51876 §£9°88s°c |0 S£9°885°c | 9v9°1+9°1€ |0 WO IF91E [9£6°96L°19 |0 9€6°96L°19 L661
TE9'vE0‘ey |0 TE9'vE0‘er |0 0 0 0 0 0 0 0 0 €v0°6LT°T |0 €v0°6LTT | 8PITLETT |0 8PIIL6‘TT | €2848T9S |0 £78787°9S 9661
766°699°01 |0 766°699°01 |0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 756°699°01 |0 TS6°599°01 S661
(@A) (@A) (@A) @A) @ @ (@A) (@A) @A) (@A) (@A) (@A) (LA) (LA) (@A) @A) (@A) (@A) @A) (@A) (LA)
[ei0L, €ON| T®ION [0l | €ON| TFION [ei0L, €ON| T®ION [el0L, €ON| T®ION [el0L, €ON | T®IoN [el0L, €ON|[ T®IoN [e101, €ON| T®ION
IVA Apisqng Jue], o[iauesny uonensSIuIupy UOTBOL LI [eImy uonedyInodq ueqin 1wk

sSuiaeg ejeseres JON

s3uiaeg ejedeIes Jo saimipuadxy

sSuiAeg ejedeIeg $SoIn

(M #H-a €ON) SITxhi

€ 'S

Z %

-25-



UMM/LA  LL'L : SI[IAUBSIT UL UOIONPAI JFLIRY S]qISSOd 120N

sSurAeg elexeIes 1ON

s3uraeg ereyeleg jo saimpuadxg

sSurAeg ejeyeIEg SSOID

08S°T66°0S |LT6°E0TESE|LYE TITTOE-|SISETT'LI|000°00F ST [SISETLTS|OPETHG8S0°T|000°000°P6T|0FETH6 YIL|6LT T0S 6TT|000°000°V8|6LT TOS SHT|LIT 09T 68T [000°000°0L|LIT09TGIT|000°0L8Y8T|0  |000°0L8 P8T|TEE 08S 088 T |LT6°€09°OT8[FOF LG €90°T| Ter0L
P6TTI98  |LT6E0TESE|EEITES FHE-|000°00T°0F|000°007°ST[000°00LFZ|000°000°FT0°T|000°000°46Z{000°000°0ZL|000°000°98T|000°000°+8]|000°000°C0T|000°000°SST|000°000°0L|000°000°S8 |000°000°09 |0  |000°000°09 |P6T TIL'EIHT |LT6E09°OTS[LIELOT LYY |Ier03qns
96¥°TE9T  [8YTITE YT [TSL €89 TT- |000°002°T [000°00T°T [000°00T°T [000°000°L9  [000°000°CT [000°000°Sy |000°000°CT |000°000°9 |000°000°9 |000°000°0T [000°000°S [000°000°S |0 0 o 96Y'TER'E6  [8YTITH'SS [8FTITHSE 020T
96v°T€9T [8YTIIE YT [TSL €89 1T~ |000°002°T [000°001°T [000°001°T [000°000°L9  [000°000°CT [000°000°s |000°000°CT |000°000°9 |000°000°9 |000°000°01 [000°000°S [000°000°S |0 0o o 96v'TE8C6  [8PTIIV8S [8FTOITSE 610T
96¥'TE9T  [8YTITE YT [TSL €89 TT- |000°002°T [000°00T°T [000°00T°T [000°000°L9  [000°000°CT [000°000°S |000°000°CT |000°000°9 |000°000°9 |000°000°0T [000°000°S [000°000°S |0 0 o 96Y'TER'E6  [8YTITH'SS [8FTITHSE 810C
96v°T€9T [8YTIIE YT [TSL €89 1T~ |000°002°T [000°001°T [000°001°T [000°000°L9  [000°000°CT [000°000°s |000°000°CT |000°000°9 |000°000°9 |000°000°01 [000°000°S [000°000°S |0 0o o 96v°TE8C6  [8PTIIP8S [8FTOITSE L10T
96¥°TE9T  [8YTITE YT [TSL €89 TT- |000°002°T [000°00T°T [000°00T°T [000°000°L9  [000°000°CT [000°000°Sy |000°000°CT |000°000°9 |000°000°9 |000°000°0T [000°000°S [000°000°S |0 0 o 967'TER'E6  [8YTITH'SS [8FTITH SE 910T
96v°T€9T  [8YTIIE YT [TSL €89 1T~ |000°002°T [000°001°T [000°001°T [000°000°L9  [000°000°CT [000°000°s |000°000°CT |000°000°9 |000°000°9 |000°000°01 [000°000°S [000°000°S |0 0o o 96v°TE8C6  [8PTIIP8S [8FTOITSE 102
SOL'8YET |TsevL1'vT |8v9'sT8IT- |000°002°T |000°001°T |000°00T°T |000°000°L9  [000°000°T [000°000°S+ [000°000°CT [000°000°9 [000°000°9 |000°000°0T |000°000°s |000°000°S |0 o o SOL'8YS'€6  |TSEPLT'RS |TSEPLT'SE 10T
£98°990°C |zer‘eco'vT |895°996 1T |000°002°C |000°00T°T J000°00T°T |000°000°L9  [000°000°T [000°000°SH [000°000°CT [000°000°9 [000°000°9 |000°000°0T |000°000°S |000°000°S |0 0 |0 €98°997°¢6  |zer'eeI'8s |revieerise €102
TIS88LT [9sT68°cT [prL 01T |000°00T°T [000°001°T [000°001°T [000°000°L9  [000°000°CT [000°000°sy |000°000°CT |000°000°9 |000°000°9 |000°000°0T [000°000°S [000°000°S |0 o o TIS'886T6  [9STH66°LS |9STH66TE 10T
06Y° €IS T [SpLo9sL eT [ssTiepe’ze- |000°002°T [000°001°T [000°001°T [000°000°29  [000°000°CZ [000°000°S |000°000°CT |000°000°9 |000°000°9 |000°000°0T [000°000°S [000°000°S |0 0 |0 067°CILT6  |SPLOSS'LS [SPL'9S8 Ve 10T
98L°0vT°T  [€6£°0T9°cT [L09°6LETT- |000°00T°T [000°001°T [000°001°T [000°000°L9  [000°000°CT [000°000°s |000°000°CT |000°000°9 |000°000°9 |000°000°0T [000°000°S [000°000°S |0 o o 98L°0VYT6  |€6£°0TL LS |€6E0TL E 010T
687°TSTT |SPI°9TIPT [SS8°€L8°TT- |000°002°T [000°001°T [000°001°T [000°000°29  [000°000°CZ [000°000°S |000°000°CT |000°000°9 |000°000°9 |000°000°0T [000°000°S [000°000°S |0 0 |0 68T°TSY'E6  |SPI‘9TT'8S [svI‘9TTise 600T
£10°0£TO1 |120°S19°1€ |6L6'¥8€°TT- |000°002°C |000°001°T |000°001°T |000°000°09  [000°000°ST [000°000°S+ [000°000°CT [000°000°9 [000°000°9 000°000°01 |000°000°S |000°000°S |0 0o o €10°0€P'v6 | 120°S1L'8S |1T0°SIL'SE 800C
68T°TLI'TT [#60°980°TE [906°€16°0Z- |000°002°T [000°001°T [000°00T°T [000°000°09  [000°000°ST [000°000°S |000°000°CT |000°000°9 |000°000°9 |000°000°0T [000°000°S [000°000°S |0 0 o 681°TLE'S6  |760°981°6S |#60°981°9¢€ L00T
609°cTs‘TI-|0 609°€TS‘TI- |000°001°€ |0 000°001°¢ [000°000°0€ [0 000°000°0€ [000°000°9 |0 0000009 000°000°S [0 000°000°s  |000°000°0T |0 |000°000°0Z |16£°9L5TS 000 16€°9LS TS 900T
00S¥62°C1-0 00S¥62°CT- |000°001°€ |0 000°001°¢ [000°000°0€ [0 000°000°0€ {000°000°9 [0 0000009 000°000°s [0 000°000°s  |000°000°0C |0 |000°000°0 |00S°S08°TS 000 00S°S08°TS $002
0S7'8L6%1-[0 0S'8L6%1- |000°001°C |0 000°001°¢ [000°000°0€ [0 000°000°0€ {000°000°9 |0 0000009 000°000°S [0 000°000°s  |000°000°0T |0 |000°000°0z |oss‘TZI‘6Y 000 0SS ITI‘6Y 00T
98T'I8ETY [0 98T ISETH  [S98°E10°LT|0 S98°CT0°LT|0VETH6FY |0 OPETH6' VY |6LTTOSEY |0 6LTI0S €Y |L9T091°VE |0 LIT09TVE |000°0L8°PTT(0  [000°0L8YTT|LE0°698°9TF |0 LEO698°91Y  |Ier03qng
PrSPIET 0 PrSPIET- |0 0 0 0v0°10T'6T [0 0r0°10T°6T [0 0 0 0 0 0 0 o o 96v'988°LT 0 96°988°LT €00T
yT870T°CT-0 yT8Y0TTT- |6€T°9STY |0 6£T°9s1Y [oocTrL'ST [0 00€°TPLST [$09°09FL |0 P09°09¥°L  |1S6°seEy [0 1s6's€€’y [806°09¥°0T [0 [806°09¥°0T [8LI‘0S6'6T [0 8L1°0S6'6T 200T
017°9TH'sT 0 017'9TH'ST |$80°866°T |0 $80°866°C |0 0 0 00S°LPOET [0 00S°LPO‘ET 0 0 0 069°786°€T [0 |069°786°€T [$89°9st°ss [0 $89°95t°SS 100T
118°8€€°11-0 118°8EE° T~ |ZIT'496°9 |0 TI'Y96°9 |0 0 0 Z10°1STTI |0 TI0ISTTl |eIL'ser'er (o EIL'SET'61 [888°I9r ey [0 [888°I9v'er [ris‘eLy'oL  |o P16 €LY OL 000T
1L6°€TT°E1- [0 IL6'ETTET- |€STSTOL [0 €51°610°L [0 0 0 €L1°966'c |0 €L1°966°  |pSELYT |0 PSELYT |9sLbTITS [0 |9sLpTiTS [$9L°699°TS |0 $9L°699°TS 6661
9L 117 [0 9L 11 |9LT'088°S [0 9LT°088°S |0 0 0 8€T°LI8S |0 8ETLISS |1LS'EL1'E O ILS'ELT'E  [¥96'VTT Ty [0 [¥96'VTT Ty [88TH89°TS [0 88T¥89°1S 8661
£07'8£9°5T |0 €07'8€9°sT |0 0 0 0 0 0 Tsr'8e6 [0 Tsv'8T6  |s€9'88se o $€9'88°c  [9p91+9°1E [0 [9p9°I¥9°TE [9€6°96L°T9 o 9€6°96L°19 L661
Te9're0'ey 0 Te9're0er |0 0 0 0 0 0 0 0 0 €v0°6LTT |0 €P0'6LTT  [SPITLETT [0 [8PITLGTT [€T8%8CT9S  |O €78%8C°9S 9661
T56°s99°01 |0 78659901 |0 0 0 0 0 0 0 0 0 0 0 0 0 0o o 7s6's99°01 |0 TS6°$99°01 S661
(LA) (LA) (LA) (LA) (LA) (LA) (@A) (@A) (LA) (LA) (LA) (@A) (@A) (LA) (@A) @) ] an (LA) (LA) (LA)
12101 £0N [£AKIN 12101 £O0N I¥I1ON [210L £ON I¥1ON 12101 £O0N 7%91°0N [210]. £ON 910N eIl |¢oN| Z®IoN [210], £ON 910N
IVA Apisqng Jjurey, ofjiauedng uoyeNSIIWpPY UOHEBOLIOI] [ely UONEBOLLIOI[H UeqiN) Teak

(0 B3a €ON) STxhi

v g

Z %

-6 -



® 2. 5. 5 &8/ R5FH4 (Repairs/Renewal Fund) &fEHE RFEHOEE (No3 &
Mt L)
Repair/Renewal Fund Expenditures Balance
year No.3 Total No.1&2 No.3 Total No.1&2 No.3 Total
No.1&2(VT)

(A4Y) (V1) (V1) V1) (V1) (V1) (V1) V1)
1995 10,000,000 0 10,000,000 0 0 10,000,000 0 10,000,000
1996 10,000,000 0 10,000,000 4,656,751 4,656,751 5,343,249 0 5,343,249
1997 10,000,000 0 10,000,000 0 0 10,000,000 0 10,000,000
1998 10,000,000 0 10,000,000 124,117 124,117 9,875,883 0 9,875,883
1999 10,000,000 0 10,000,000 10,343 10,343 9,989,657 0 9,989,657
2000 10,000,000 0 10,000,000 0 0 10,000,000 0 10,000,000
2001 8,333,333 0 8,333,333 0 0 8,333,333 0 8,333,333
2002 10,000,000 0 10,000,000 [ 10,722,820 10,722,820 722,820 0 -722,820
2003 10,000,000 0 10,000,000 [ 14,352,500 14,352,500 -4,352,500 0 -4,352,500
Subtotal 88,333,333 0| 88,333,333 | 29,866,531 29,866,531 58,466,802 0 58,466,802
2004 10,000,000 0 10,000,000 5,000,000 5,000,000 5,000,000 0 5,000,000
2005 10,000,000 0 10,000,000 5,000,000 5,000,000 5,000,000 0 5,000,000
2006 10,000,000 0 10,000,000 5,000,000 5,000,000 5,000,000 0 5,000,000
2007 10,000,000 0 10,000,000 5,000,000 5,000,000 5,000,000 0 5,000,000
2008 10,000,000 0 10,000,000 5,000,000 5,000,000 5,000,000 0 5,000,000
2009 10,000,000 0 10,000,000 5,000,000 5,000,000 5,000,000 0 5,000,000
2010 10,000,000 0 10,000,000 5,000,000 5,000,000 5,000,000 0 5,000,000
2011 10,000,000 0 10,000,000 5,000,000 5,000,000 5,000,000 0 5,000,000
2012 10,000,000 0 10,000,000 5,000,000 5,000,000 5,000,000 0 5,000,000
2013 10,000,000 0 10,000,000 5,000,000 5,000,000 5,000,000 0 5,000,000
2014 10,000,000 0 10,000,000 5,000,000 5,000,000 5,000,000 0 5,000,000
2015 10,000,000 0 10,000,000 5,000,000 5,000,000 5,000,000 0 5,000,000
2016 10,000,000 0 10,000,000 5,000,000 5,000,000 5,000,000 0 5,000,000
2017 10,000,000 0 10,000,000 5,000,000 5,000,000 5,000,000 0 5,000,000
2018 10,000,000 0 10,000,000 5,000,000 5,000,000 5,000,000 0 5,000,000
2019 10,000,000 0 10,000,000 5,000,000 5,000,000 5,000,000 0 5,000,000
2020 10,000,000 0 10,000,000 5,000,000 5,000,000 5,000,000 0 5,000,000
Subtotal | 170,000,000 0 | 170,000,000 | 85,000,000 85,000,000 85,000,000 0 85,000,000
Total 258,333,333 0 | 258,333,333 | 114,866,531 114,866,531 143,466,802 0 143,466,802
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£ 2. 5. 6 B8 574 (Repairs/Renewal Fund) & &8 MRFEHDOEE (No3 5
wWEY)
Repair/Renewal Fund Expenditures Balance
year No.1&2 No.3 Total No.1&2 No.3 Total No.1&2 No.3 Total
(V1) (VT) (V1) (V1) (VT) (VT) (V1) (V1) (V1)

1995 10,000,000 0 10,000,000 0 0 0 10,000,000 0 10,000,000
1996 10,000,000 0 10,000,000 4,656,751 0 4,656,751 5,343,249 0 5,343,249
1997 10,000,000 0 10,000,000 0 0 0 10,000,000 0 10,000,000
1998 10,000,000 0 10,000,000 124,117 0 124,117 9,875,883 0 9,875,883
1999 10,000,000 0 10,000,000 10,343 0 10,343 9,989,657 0 9,989,657
2000 10,000,000 0 10,000,000 0 0 0 10,000,000 0 10,000,000
2001 8,333,333 0 8,333,333 0 0 0 8,333,333 0 8,333,333
2002 10,000,000 0 10,000,000 10,722,820 0 10,722,820 -722,820 0 -722,820
2003 10,000,000 0 10,000,000 14,352,500 0 14,352,500 -4,352,500 0 -4,352,500
Subtotal | 88,333,333 0| 88,333,333 | 29,866,531 0| 29,866,531 | 58,466,802 0| 58,466,802
2004 10,000,000 0 10,000,000 5,000,000 0 5,000,000 5,000,000 0 5,000,000
2005 10,000,000 0 10,000,000 5,000,000 0 5,000,000 5,000,000 0 5,000,000
2006 10,000,000 0 10,000,000 5,000,000 0 5,000,000 5,000,000 0 5,000,000
2007 10,000,000 | 5,000,000 15,000,000 5,000,000 | 3,000,000 8,000,000 5,000,000 | 2,000,000 7,000,000
2008 10,000,000 | 5,000,000 15,000,000 5,000,000 | 3,000,000 8,000,000 5,000,000 | 2,000,000 7,000,000
2009 10,000,000 | 5,000,000 15,000,000 5,000,000 | 3,000,000 8,000,000 5,000,000 | 2,000,000 7,000,000
2010 10,000,000 | 5,000,000 15,000,000 5,000,000 | 3,000,000 8,000,000 5,000,000 | 2,000,000 7,000,000
2011 10,000,000 | 5,000,000 15,000,000 5,000,000 | 3,000,000 8,000,000 5,000,000 | 2,000,000 7,000,000
2012 10,000,000 | 5,000,000 15,000,000 5,000,000 | 3,000,000 8,000,000 5,000,000 | 2,000,000 7,000,000
2013 10,000,000 | 5,000,000 15,000,000 5,000,000 | 3,000,000 8,000,000 5,000,000 | 2,000,000 7,000,000
2014 10,000,000 | 5,000,000 15,000,000 5,000,000 | 3,000,000 8,000,000 5,000,000 | 2,000,000 7,000,000
2015 10,000,000 | 5,000,000 15,000,000 5,000,000 | 3,000,000 8,000,000 5,000,000 | 2,000,000 7,000,000
2016 10,000,000 | 5,000,000 15,000,000 5,000,000 | 3,000,000 8,000,000 5,000,000 | 2,000,000 7,000,000
2017 10,000,000 | 5,000,000 15,000,000 5,000,000 | 3,000,000 8,000,000 5,000,000 | 2,000,000 7,000,000
2018 10,000,000 | 5,000,000 15,000,000 5,000,000 | 3,000,000 8,000,000 5,000,000 | 2,000,000 7,000,000
2019 10,000,000 | 5,000,000 15,000,000 5,000,000 | 3,000,000 8,000,000 5,000,000 | 2,000,000 7,000,000
2020 10,000,000 | 5,000,000 15,000,000 5,000,000 | 3,000,000 8,000,000 5,000,000 | 2,000,000 7,000,000
Subtotal | 170,000,000 | 70,000,000 | 240,000,000 | 85,000,000 | 42,000,000 | 127,000,000 | 85,000,000 | 28,000,000 | 113,000,000
Total 258,333,333 | 70,000,000 | 328,333,333 | 114,866,531 | 42,000,000 | 156,866,531 | 143,466,802 | 28,000,000 | 171,466,802
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) OTHREEN3IOETIVT, & (RF-EE : 105V T, Operation: 20H I VT) T
Y KD 3 SHEORERLR L KEBREDOLOME ThHDH Z L2 BET 5 L2 TRAE .
EZHLD,

3) BHEAWEDO T T, B H 2 WITHBRIC LD AR DTEEIZTEZ DR,

BUENWEN AL 2 0 1 0FRE COBENMIGEMNERIZEL Z N E TOEMERE L FKET
LB, Mg (M7 WX Fund) [ZOWTIZOSFHERPMBRICE > T, £off
IRITHT T2 RN S 41D Steering Committee 12 L > CTHialk « IRESNLD Z L2725,

2. 7. 2 201 15FUEDEY - #FF - BH

(1) ERRRBAER LT

NH o ENVOBIENMEN KT 52 0 1 1FEUBROERFEL LT, RO =Z2SOBENRS
bd,

1) UNELCO (X%, MififE¥E) ~o&mEit =X

2) BT hHKIPEEATA

3) WA e NVEIE AT

ZNENDOHREOME L FHHIILL T O LB Th b,

1) UNELCO (X%, flifi{E%) ~DRmZEFLS X
REDBEEE .

ZORRETIX, EFEENAORIT 2L JRABAEOE K HER SN D2RNP BN T
W5, BB UNELCO (Xix, fihFA3E) 73, Diesel ZEIT & W T 1 Z KB &G HT T
wIEE - MR - BT IR TH D,

AL, ZO%E, Brax S5 BHEEO T TENMGENOFED B L <Bifsnd 2 &0
HESINTWD, F7o, MBI HOWTIMB RN SFERZIT H LI, 2[RI OV T
Steering Committee |Z3\W\N Tk - IRE SN D Z &2 D,

ZORETIE, B Lo R D0y, EE T HMEEE U CITE - HEFF -
B OMICEZERE N LE L 2> T HTeOBEEENEmLS 2D EWVWIHIER DD, S HIT, A
¥ L THIEDBE SN D T2, Rl HIRE SR RS 25 L TS 2 5, 20
Lo, ERZRET D ETHMRIBETIIRNE VWS MELH D,

(B m
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2) BT h 2 KRIFEENETTA
JEREDO

Y50 HKNFEATRIT, BRI =08 T B F K ERT O M OEE - HER -
B A AT BT X KRBT ORAEES % UNELCO (Xit. MOFA3E) 1B ETHEET
bbH, ZORETIE, BRZRVF—D03Y T 1 2K TJFEFT Ofisk &L - ek - EPLOE
RMAEEDOE LS FEhi§ 5 Z L1272 573, Diesel %%ﬁFﬁ@ MR - HERF - BELMONHBEE ~DEE

I, UNELCO (Xi%, MioFAE2E) MNFEMT 5, KESHITTRIORT LI D,
(]| Borf .
HE UNELCO e L% Steer.mg
(i3 thFZE) WM& R Committee
2t (NEC)
Diesel %1E :
— Jifi 5% O E LSS 0] X X X
—HiER O#ERF « PO FE 0) X X X
—EaE
1) HBEEZE~DEE - £4 0] X X X
i) & o X X X

YT E)NKIFEE :

— Jifi 5% O E LSS X o) X X
—HERR DHERF - EBLO X o X X
—EEEH
i) UNELCO ~D75t%E x 0 X X
i) HEE~DEE - £4 o) X X X
i) JEER - MR - EEE
DT X 0) X X
IV) Renewal/Repair Fund
DRE X o X X
v) IWage (o0 %
Fund)
EH G X 0 0 X
OB X X X 0)
Al

ZORETIX, YT BT O - M - BRI EEICEFET OV OEIRLT L
PHIRFS LD, BT 0 FFEEIEEER « iR - HHL COWSRRO B D AMDBRNE L 2D, =
NETIZZEDRRRAMPER SN TE TE LT, EHIRICZ R AM OBAMITEE LN Z L3R
ERWETH D,
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3) A BB AR
JEREDREZE

ZOREIE, YT I ZIKTIFEEFT KO Diesel HEFTZ EZO T, VA EALDOTXTOEIEHE
ZEFR TR —NHENEE - fEFF - BT OB TH S, MERBNEEOSFHERZITV),
Steering Committee 2345 & DR A EE T 5 Z &1, RO 2R L FERRTH 5,
aFAM :

[EZF =X =000, RS2 BT 2 AMERITHD 2 &< EF TRV X—BRICZIR > T2
B B EZED TV ETHROEE LWEETH D, ek ZiEiE L TV < HIiFE O
B - AR 4 5 O Capacity Building 23R R Th D, Z DERIR A B RO BN K & 72
EETH D,

(2) - REERABRBICHT SRS
e RETERAZEERBEREOZ N TSI DRI, Lk L7z Th 5, FHlRER, KO -
REWENEERZEZD2ONEFICHO L TRETHLLEALND,

1) AMOBRELIC, EBRTRVF =08 HIT Ko Thiiad s - #EFF - B2 75 2 &3
NEETH D,

i) koT, AMPERESNSE T, Yk UNELCO (i, fhoF{3) ([IFIEREMICERT
THRRELTHON, EEMNTHA S, AL, UNELCO (XiE, toF A L OZBFREIT
P SNHHGIBEO T TR LS AESNLIRETH D,

i) 20N T B ZKIPFEELAEFTR ~OBAT, SlEHNT” Vv v e VBN
X ~OBATIZAT T, 10$~15$@mﬁ%ﬁELtAH§m%ﬁﬁﬁm%f@éoAﬁﬁ
PO FEE LT, Bl . SF0B 0B MFEIRIEIC ;éﬂﬁ-ﬂﬁﬁwtmmﬁoty
m®ﬁ¢¥>&@ﬁﬁ%ﬁ_kmf\ﬁﬁ-ﬂﬁ®&%%£ﬁ IZRE VAT Z &&&#%z%
N5,

2. 8 f{hFF—DiEENEIM

AZBIREEE & O & O FTREMOEZ L B LT, ALFOEMICx L TEE LW RES
VEAZ ENEETHAHIZD, FEM N —OEIFENZOWT, LR 2R LT,

(1) tEROEBhIEE

BED TN HoAgEsE (BR. KHE, B85) 1, FFRTOREeRER E2M L TITHOH
HIREBAHERE L T <. WTN B REDORMFEF LI 2MEENR L DR TWD, BRI
O%T@\UNELCOﬁﬁﬁ—FE?kWﬁytwm2&%W%%Tﬁﬁ%&$¥%ﬁofm
Bo DT, FIIROIFFTE I WHIFELEICI3HEGD THMI TH D, H 2 WITEHE N R
BV EORGENELTEY Uqﬁﬂfiﬁﬁ%%@ RENMETHDHE L TP AAIZET,
H-ER O S 4E TGRS BERR E ORI R 2 Bt L2 L 2 A TH D, T OFEEHIT, BRENISES AR
ERRIRPNOED D Z LT o TNDHDT, Bl S5 £ TIZIEINR Y OB LETH D, iR
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ILBLTE =S ® Options ZHEm L TWT, [N [HIZ X % Option DR ZFF->TWNWHEZATHD,

3] EMRIOTRIRIEEIEN TWE N, 2% (3] ERIOTRIREE 12 H S T 2 1 5 2
H &R oTUWND,

(2) AusAID OEBIEE)

AusAID |E, MERICT RAA P —Z< 0 | MEROMBERIZIT 5 EFEES 2T LDE
ARKFHEBEOHMBIEZTT> T D, Z OBl WEORFE L LT, 74 Ese
DOEFREL UNELCO OF NGB R OB B NICE Sh, @ OEZRHE B & R SFHE B
HIOMHZ%Z1 5 L5127k o7z, ZOZ LiX, BESEOHIRENFICERIND Z L2 ERL
TWTC, WO TEE LWERIKHIC -7 EF XD,

I 5T, AusAid IT State Law Office (JEHil)&) (127 RS F—2 B0 | BHESCEHFZ RV
F—AtHEZ OO W] - HIE ORI OSSR E LT\ 5,

(3) ADF DO4EBhiEH)

YT A HKIIFEEFT 3 BHEOREICET 58 A [ EANCRE LA, 1) Bl Z o
BrWiol-Z L &=miR LT,
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2. 9 EREHOIRE - S
2. 9. 1 AXF—F (W&, WK ORER LR

BT HHKINEEHOS DY b EE, EEES PR AL SEDT-O 5 Hb 10 A D#g
RIIBFREFERICEEN S, 11 AD 4 HONEFILIEIRZE T, VYA 7 a0 BRoFHTLHH, A

— LD JEGE T K 90km/BFIZ1ET 5,

(1) Kervmodk

Y7 0 2 )G N EBLRIET X722\, L BV GG DX 2 7 280 TC 1990 FEnHEHI ST
LT —ANEELIND, HIFE 1AL 3 AOHBICRKERZRTH, 47 ORRRICL ST
HLIZHEINDHDOTH D, FHERBERIT 2, 259mm T 5 A3, i 5 14 FEMITH K 3500 2 U 2B/ 1200
RUOHPETRELSLEHLTEY ., 104FEY A 7 /L TEKE L BAELZR Y ITEAA RSN 5, 544X

ERIE D 10 F 2 ik THIO TOEKFIZEHTZDFEDO LD Th D,

2 rEILAYEIILERE (mm)

FE 1A 28 3R 4R 5B ©6R TA 88 9A 10R 11A 12RH A&t
1990 254.4 208.3 465.8 204.0 44.2 100.1 341 152 70.7 1723 107.6 370.5  2047.2
1991 141.6 601.0 411.2 169.4 840 845 57.9 81.9 1345 220.3 210.6 121.7 2318.6
1992 290.3 743.7 193.7 261.7 99.6 59.1 157.6 27.4 17.1 113.7 21.5 103.3  2088.7
1993 72.2 189.9 270.7 822 1222 90.5 49.5 116.9 356 26.9 581 97.3 1212.0
1994 451.5 161.4 478.8 2855 320 1225 83.0 41.1 39.1 3.0 77.8 106.6 1882.3
1995 172.7 184.2 282.1 280.2 453 62.3 30.3 130.9 75.1 1851 103.4 184.8  1736.4
1996 243.2 242 466.1 140.4 286.9 137.4 125.6 14.1 160.9 81.1 199.5 254.2  2133.6
1997 338.9 163.4 276.7 271.3 334.4 91.0 1043 440 9.4 186 59.8 158.9  1870.7
1998 287.9 272.6 384.3 346.6 207.6 256.5 59.5 61.1 177.5 133.3 146.3 343.6  2676.8
1999 489.8 397.4 167.1 1859 271.4 153 166.1 178.1 182.6 91.9 1955 364.3  2705.4
2000 417.7 155.6 397.8 525.4 113.1 187.6 165.6 184.2 203.6 398.3 353.2 365.7  3467.8
2001 295.2 472.3 179.5 309.7 132.3 246.5 200.6 521 172.3 96.0 253.8 75.3 24856
2002 188.3 378.9 193.2 376.8 262.4 330.5 187.1 62.9 151.7 139.7 198.9 38.3  2508.7
2003 368.3 225.8 104.0 161.1 292.3 523.9 1151 6.1 7.8 1859 336.9 163.5  2490.7
2004 113.1 306.8 168.6
FHy 2750 299.0 296.0 257.2 166.3 164.8 109.7 72.6 102.7 133.3 165.9 196.3  2258.9
EREOHB (FULE)

/\4000

: 30 A

E 2500 —= ———& (o FpTE

i 0 A —

{1000 .l

g 500 ; ; ; ; ; ; ; ; ; ; ; ; ;
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.1)5] 2R 3R 4F 5H 6A 7R 8R 9R 10R11R 12AH

(2) )il &

YT H K SIFEBIORAGRF CHI A SN T B & )IIKFT (Sarakata Cote 110) (XFEHEHTAR
BRICBIIARRE & 72 0 | 1995 LI DI T — ZIFAFAE L 722\ T 8O EBR 2 D97 [ B 1 3 S 70 A 203 1
AN

FEATOBINT LAVTEBA 2 S BUEE T 10 VEM O EITEEITH Y | 6n’/sec BUKIZZRADL
MR 2o lc D EThHD, 7o, AESH 6 H DO HRIZHD CHRUKEOHIFRHE S & Hi
ez T, 8 A7 HORBUKEIL 2. 5m3/sec FEEE &L HEE S 47,

2. 9. 2 KAREHORETHEDHE L NEMHER

BT F 2K IIFEEFOBBIZ DOV THERR C & DaRIMfAR - XifiE, &EF - i LEBRA T o 7oA =
YK MK D THEKHEEZ D BRI A — 7 —12 X 29452 TIE 2 UNELCO > Mg
JE OvH i) . UNELCO KJE (R—bhEF) | EU FBAHR) B THREShL TV,

5 2 KAFEFORMEHAE - KHEOLF

a Yz ML A5E TIXE | The Government of the Republic of Vanuatu, Sarakata River
Hydroelectric Power Development Project, January 1994, EPDC
International Limited (EPDCI), Tokyo, Japan

T A — I —IZ X5 XM The Government of the Republic of Vanuatu, Sarakata River
Hydroelectric Power Development, May 1994, Kubota Corporation,

Japan
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2.

10 BIEEDNBE - 14

BT J B IKIIFEEITNEIAFL 1993 FEMEG W [ NEY T 02K IIFEERTaa% 5
(9. 7918H) | BXLOV1994 A TR (2/28) (2.5918M) | ko TEFZRINTWDS, KW
BIFDHAHEENFIILLTO®ED,

)

(a) 53 (12 » AH)

- FEHE%E

c BERRIEIE 0 B X L E TOHENGE K OB

- KEFREMS SO BRI (1654 300k W) OHaff, R

s BARREEY) (F A TRRbih, KBS, OKRE. OKERRE. FEEITRE) O/
- EEMROER., AR

(1/2

(b) THAIE¥E (1.5 » AR
. gﬂéﬁ@érug
-« B I B IS EE TR OO A BRI T B 0D Rk
- KEFE B KO BRI (154 300k W) OFaf, R
£2. 10. 1 VI7HFKAHREFHOFEERBHAR
HUKHE a7 Y— hEX BIERE X @S 0 43.0mX9. 5m
TLAb B AR IR MXFEEXEES : 6.0mX 15. 0mX 4. Om
BKEE a7 Y — NEHIKES M XEEXBES © 2.5mX840. 0mX 2. Om
KAE a7 Y — hKkiE MXESEXES ¢ 4.0~6. 0mX22. 0mX 5. 5m
KIEERE Eiik=g BXHEXFES © 1. 2mX 6mm X 69. 5m
eI R a7 V—h 2T JEIRTEFRE @ 143. Om?
P B WFE h (%)) XZEE : 3.0mX1.4km
JE B TR Hi77 : 300kWx 2 %k
B BT 7o AKHE
JE B Hi7) : 375kVAX2
A SHERMR R
M4 : 750rpm,  JEKH : 50Hz
FEES (FEM) H) . 750kVAX1 &
T : 380V/20kV
B BAMUMA AR
AR CEAES 20kV
ER=S 28km
F& R (BFEM) Hi7): 7T50kVAX1 &
L 20kV/5. 5kV
B BN A
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2. 11 YSHhRKIAFKERDERERE

2. 11. 1 VFHFKIDOEEERR

B+ T H X KIEE ﬁﬂ-zﬁ%( FHH 77 600k W) 1FaE 2 10 RN DT 0 B 4. 66GWh OFETE AL
EAHL. AT ELTIICEBT DENTED 50%LL LA 2 BERERZ M- TE 7z, KIIEENT
4~ﬁw%%ﬂié%ﬁ&%%%ﬁb@fé:k RV EZeT 4 — B VBB BT E D03, DL
WITH EDEH e ORLEBMIEMIZ X > TEILENEERRATD 40% 75> HBED 89%1Zm L L7,
FIRFIC, S D—HIE Y — T — B SRV OB L LTRSS, HFBRICRERE

AR LTV D,

2. 11. 1 VIV ELREBEEHEBOEE

A EA A B RAS &]

900,000

$00,000

700,000 |

600,000
500,000  FA—UARE
= " .
-

9501 9601 9701 9801 9901 0001 0101 0201 0301 0401

FA

" Exploitation de Santo. SG
UNELCO VANUATU LTD Le 2004/9/11

(i : UNELCO &*#})
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£2. 11. 1 VFUEKNBEFTOEEER
= FiEMmE = = = = YS3HhE1-25 | YShERYIHE
. |BxEE |Lame M= | ys5nai1si |v5nsoem (22221 25 (72055
EE (kW) %’L‘%EE (kWh) E(%E %%% (kwg %%% (kWI-"g %ﬁ];&%gi %;ﬁ*”ﬁﬁ# Z—gagﬁﬁ
1995] 1,200 | 4,825,052 15.9] 1,648,282 215, 050 1,863, 332 35.5 | 38.6
1996] 1,240 | 5,614,680 16.4 | 1,842,970 [ 1,966,030 | 3,809, 000 712.5 | 67.8
19971 1,300 | 6,573,720 17.1 2,094,710 | 1,921,910 | 4,016, 620 16.4 | 61.1
1998] 1,400 | 7,311,840 11.2 | 2,199,130 | 2,223,110 | 4,422,240 84. 1 60. 5
1999 1,520 | 7,710,180 9.4 | 2,222,950 [ 2,302,030 | 4,524,980 86. 1 58.7
2000] 1,740 | 8,790, 320 14.0 | 2,243,540 | 2,356,730 | 4,600,270 87.5 | 52.3
2001] 1,880 | 9,203, 260 4.7 | 2,352,880 | 2,307,080 [ 4,659,960 88.7 | 50.6
2002] 1,314 ] 7,006,110 | -23.9 1,138,630 | 2,067,680 | 3,206,310 61.0 | 45.8
2003] 1,408 | 6,952,420 -0. 8 1,900,440 | 2,079,750 | 3,980,190 15.7 | 57.2
2004] 1,512 | 4,249,130 | -38.9 1,120,480 | 1,254,210 | 2,374,690 45.2 | 55.9
(@ 2004 FEEET — 213 7 A £ TOEHRK)

(H48R : UNELCO &}

BERR D 1+ 2 BHSITIERR 2 S BIE E T 10 RIS NER O IE S S i F 1T 1 - 2 5HE 5 Cit
85% THERE L Th V| N ENBIKDOIEEDE Y2 /KIIFEETHD TN D, 726, 2002 F1% 1 5/KHE
D5 2 A MRS L L2 72 IR WBEEIR & 72> T D,
Fo, AKJPEEIIFEZBE L UIIET - EOHNEEHE I TEY, 8 A -9 HlIZBIT 2B W T HIE
HRFERRIIIR Y OH LRFBEZE D O WIZ ET)IREICEEN TN D,

2. 11. 2 HJORBEBHEDERE (1995 Fh 5 2004 FIFH))
Fo—tL [H5HE1R|H5h528| KIEH | ame e |

A \mmumoon |l | din | an |FEEEKN] EREE
11 263,769 | 168, 551 167,780 | 336, 331 600, 100 75.3
2| 257,826 | 170,804 | 171,506 | 342,400 | 600,226 | 849
3| 304, 223 | 183,469 | 167,047 | 350,516 | 654, 739 | _ 78.5
4] 256,363 | 177,937 186,156 | 364,093 [ 620, 456 84.3
5| 260, 261 189, 411 196,207 | 385,619 [ 645,880 86. 4
6| 243,991 169,504 | 183,817 [ 353, 321 597, 313 81.8
7] 238,726 | 182,953 | 181,310 | 364,263 | 602,980 | 816
8] 250,399 | 180,730 | 185,393 | 366,123 | 616, 521 82. 0
o] 251,803 | 172,130 | 176,037 | 348,167 | 599,970 | _ 80.6
101 275,313 | 178,006 [ 181,167 | 359,173 | 634, 486 80.5
11] 284,589 | 167,123 | 182,976 | 350,099 | 634, 687 81.0
12| 276,047 | 181,756 | 185,749 | 367,504 | 643, 551 82.3
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2. 11. 2 RERFEERT—F
T ETIICEBT HBROENEEIL, Bhor—2 (RKRKAR) 1300kW 2 & % [ D fclk A R 500k
WO FiH CHER T 5,

#£2. 11. 3 NI EALRERBERR

No. S EREOFELE N HEBRAE N

R 1 5% 300kW 1994 %@@%Kﬂ
2 S 300kW 1995 MBI A 7]
F 4 — PR EGL 1000kW 2000 Bar
F 4 — PR E G2 1000kW 2000 Bar

74— NIEFT F 4 — NI EG3 720kW 1997 Bif
F 4 —P LI E G4 520kW 1997 Raf
F 4 — P ER G5 520kW 1993 Raf

(High : UNELCO &}

WA ENATRICH DT 4 —EBVEEINICIE 1993 FLRRICHRE LT « — B3 EHN 5 & (At
773, 7T60kW) 5, VT H ZKIFEEFHHD 20k VENIEBITICBWTS 5k VICBESNT=H
ET A —EBARETERE L AT EATNA~EE IS, EHMBERIXT « — B EIT CiThd
N5,

KFT 1+ 2 SRR 24 FEEEES 2468 1 T D28, KEA AT OREITHEMELE RSN TH LT

o4 —BNREET NI CRBEO SRR AT\, BT ¢ — B AREHK E S TEi L T b,
HAtlt N ONEHR BB O, SZFHTT 4 — BB IO T REHEBIZTT-> TR Y | REZEFHITTKS
FEEATOFEEHER I Uil HR L CGEE - (F1EE21To T\ 5,

#£2. 11. 4 BHOKNHNBEEER

HEHRE — B HEN (kW) SEILIR ik
F—R1 Wﬁ% T 500k | T HH 1 HKEX20k W SR 0D Ji R A 1
W T 4 — B ER X250 k W T 4 —BILIEMT
(f&[#] 2 IE~5 K§) ZIT RO
T—F2 500 k WL |k BT HZ 1 GKEX 250k W SR D JE R A
(LFEREFEIHLISN) | T & 2 BKHL X300k W 74— B REKT
F 4 —B LR EM X (550 k WidiEsy) ZUTFO
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2. 12 #HEBFEEKR

2. 12. 1 EE - RFERROBESRR ORER & MG

BT HHZFEEANTIL 10 AN 2 N 1O SHETRHFELTEY, @%@#’iB%ﬁSﬁ%y7h?ﬁ
D5, D 1 BEPFEEY OKHETERICHTZD , 7RO 1 HIIFHFEFEDOAr Y 2 —/L Tl WZIER A
Bbb,

IDUKHE, UK, KIS, KESRE 2 EFEEAEEM P BET L5202 L1iThd e BEORMME
IEZH T & &7 0 | JENBREICK U CHRREEZ KITT I L1285, SRHEIZ OV TREIZITV),
ZOFRERIT S & DN THIMERRIF R B R AT 5 2 BT L &R D,

FRRICITES R & BRI RS B 5, EB AR IAEIEM BN TR A2 D TIT 9 b DT, g i O
REMERRORRREHERT 2 B & 3 24N R (BRSO D 73 i 24T T ITAMBLIC K 5 k) & IR I

% W& T D IROBE RS O 3 iR 2 5 B D 2 M 5 %

%ﬁﬁﬁiﬁ‘ﬁﬁﬁk R o TRMOEFLRD LNTIGEL, HIE, WKEIZREAHELT
G SR O Z 2GR AT O b D TH D,

PEFET, SROMECTRIBICEEDRBOONTHAE R Y, BREEZHERTILEND LA
I ERMIRTETH D,

R, AMBARAS LEL6 » A, WELEMIX L B2 B3 EE Th D,

K2. 12. 1 YF7HEZKABEFHTOSBIRG

HEIEH) O KA S b 1 — VTR BTN & 5 Xk
'C%M%haﬁb@?%MOﬂw@*ilﬁ/m;méh
BRI O A M TAER T X 72 o 723, EMDRILITA A R
g8

NI HERTE O, BUKE., KR 2 4EIC—EHK L TER LD
R S % FE

HIKRIZ L PIER R EE L F M L T2 (1998 41 H 6
HOKRIKZIZHEL 16 REHEME L UERTE O MO IR %
SIS ITol-ftikd V), HMIER ORI S FEM (2001 4 1 A
10 HOW > MEHE~ 7 =F 22— F6. 9% O LR O
RRRGLERH V),

SFHR AR

WEAT 7' AEKEE R, KEHEOT Y | KRR
HIE A IR OREZERMESICHOWNWT 200 241 2 HIZER
AP F s NEFOREER (HEEDHV)

(Hi 8t : EU 72 & ONZ UNELCO &k}
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2. 12. 2 RFER7o—0f)

(EwmEdE) bl

: r

BERRORRE] |
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! Bk
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NO/ Rz EALA RRELZ F AL A
Ihshih AR (-3
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2. 12. 2 BREKEEOEMKIOMER

AR DR IX, HIEE, K E 713K A AE L2581 B WO TRl R BT A0 NI G RE if 2 E
fid DL &0, INAHENVLERGAEDT 7B ADOMEOSRTEDObO TEETH D,

BT h FEOKEEIL T 77 4+ (FANFO) #2265 Skm HiflcH D, Y uv=2 b U 7 OHET, N
SYZ 0 2NN T/NRBIRIGWIZE N LBENT~E S, ETPIUKEA~OSIENH O | R e
BONTKIEE B 2 EETIC T 78 295 Z L3R D, R ORI, HED 5 UK IE VT AKAE,
KIESRE 2R L CHREIT~E D25, MELIX DO TS 7 & RAFICEF STV 5D,

K2. 12. 3 VIWXKHREHR T7T7vREK

2.
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2. 13 KiBEEDRR

IKEEFRAEDOBBUZDONWT 8 H 8 HB L U8 A 13 HD 2 RIBIMIFHE 24T - 7=, V7 H X KIIFEEIIT
BUEE CIEFICEIR SN TE T 52, BEIC 10 »ER O L 0 BFN 2B -CHREN RN T D 1E
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2. 14. 2 ESEEE
(1) BEEROM T r—7 114k
UNELCO 1 X, BT B Z K JFEEHN G VT > EVTTNAEEFTE TO 20k V 58 2 i FH#gE U~

HFFREEZ S > TE Y, BEFOZRZERITIFERREINND 7 7 F 7 8400 H o ENVILHEE~OBLEH &
L CHIHT 250 TH D, ﬁ%&iof%%f%%%&my X B ZRAN OB CIRIZLBROWEL
MBI D20, EEMEBOEEEZ2M LT ALEICALATWAZ N RIZH D,

A7 Nk D 20k VIEBERFEOHE ()

/LR YA HFR BeENE
1999 451 H 19 H DAN I 20k VEBRICH KW ETRA, HEO-OHTH
X 3BT A 165 KR 1
2001 42 A PAULA mkﬂﬁ9mmm@%ﬂﬁ’iwﬁ%ﬁ#nkﬁﬁ
R A I, FREIT O 1L 13 IFfE,

(2) ZHEFTOHEH - Hrax
BERR 1+ 2 S OF = — 7 b (ZAEBAH) OBEUICIE UNELCO 23 BERExfi O H#r s L U8 3 Sk

BRI T 2F 2— 7 NV EHBLHETTH S, 2004 £ 7 HIERHTE,

Elm B —E 7L 1.2 58
/& UNELCO OFEHr « #FaxH 12 -3 58H (LFH)

- 63 -



AT

UNELCO BT « Hrad ¥ = — E 7 )L DONER

- 64 -



2. 15 XREMRE
2. 15. 1
Vv

FEERTHR
2 HHITBEIC 10 EHERR 21T - TR Y |

RICBAT HHAE
LEBME

iz

COHETIROIBILNINTWAS ERBOBND, VT EATHICE

X 1,300k W T, /K1~

Do SRBITEYHTZD 4 %D—
RRAMIT L, 500k WIZET L0 LHEM S5,
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Jes DR FE R
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X TYEOEA OH

#2. 15. 1 NTENDOEIRMIRD
HH T &K Ty R ET | BLIR (2004. 8)
(1990. 12)

J¢ w7 (kW) At 1, 080 4, 360
F =¥ 1, 080 3, 760
K7 - 600
e RFE M ES KW 600 1,512
AR P LR /) & (10°kWh) At 2. 736 6. 952
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K7 - 3. 980
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& [

- 65 -



- 66 -



TiLAviA H ATEE DR

7 A Z KT 3EE R
HBRBUK AN EIEBEBH~EDSN DD,
WK DIBADFEEZ I E W F L <2 <BUKAZ2HDY 5 DT,
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RV D HIEED 1, 200k WH 12N AT REZ

AT, Hﬂ%@tﬁé;&k

TFIABFEBI ST NTH Y |
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WU TEEY 600k WHITETHZ ENRRUBLE2 D,

Ry 7KL d> 2 Wi

WICEENLTWDZ Lk,

L 111 S e IR (1 D | B 7 =N e
FROITEZBE L CH I Z)~b Eansd, k., HKEED
WAKITEENF T XN ETR T 5,

BT 2 THEO KR OB ER STV D AKSIEE
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(HE%) (BE%4Y)
600KW X 1
(H4E%57)

(i« EARR G A )

-67 -



2. 15. 3 EHRHEORD

T 4 —BVBEHIMm SO TEfl (T2 BT 67 N Uy L) ThdHs, KEFREHZ RRRIC
TEHCE 2EHFENEE L, 12 SHITRHROEEELE DT DIZHERT « — B AR EMK L5 L
TIEIA LRI Ao 7203 HRR R I ZEE O 2 K )b CTiT 5 Z &3k D K 95T 5

VERD D,
3 EMEREOERTE R
JEILIR FHE (kW) L1 fii %
E— R
T—F1 | 0~500kW 375 OB /KHLX600k W AR AR T 3 K
HTZITFR> (ol
HHR)
£T— K2 | 500k W~800k W 1 75 or2 5 /KH X 300 k W R BEREEIT 3 FK
(HNF—7 V) —iEHR) H TR
35 (Fr) /KH X600k W
T— K3 [ 800k W~1100k W 1 5 7/KH X300 k W JEEEEE T 3 5K
(HNF—7 V) —iEHR) HTRITR
2 B /KH X 300 k W
(TR F—7 1 —iEiiz)
35 (Fr) /KH X600k W
F— R4 | 1100k W~1600 k W 1 57KE X300k W 3 HAKEET 41—
(HNF—7 V) —iEHR) TV % TR CJE I 25
2 S /KHEH X300 k W EA2ITH
(R F—7 1) —iEiix)
35 (Fr) /KH X600k W
T — VLI X 400 kK W

BAOTEN 1, 100 k WELT DA ITIF/K R B O BMEERIZ L > TG TR L 20, 714 —B %
BT 1, 100k WA 2 2 5 EE0/KBLD SR SIERF A R 53 & 52 1 FF o,

2. 15. 4 HERFEREEHIRE

WE 10FMICBIT D 12 BHEOBEEBILTHIIET 2 O TH D0, HEFFEBAHNIZ DV TIm
FORMMPL 2B D T L NBHIFRHAE ORI L=,

S O AL IH AT DI TR 0 BRI BAF KRBT & 243, BUKEE O HIILNZ 31T 2 KB
720 T 7 RPEKROREM AR O FHITEE LRSS 20 bh b O3RN & i
TRVWEDPMER S NS, 70, BERBICOWTHRBRMELZEZ TEBY ., 1 BKREOREIIRE
FTAMT - T2 BRENS O FR AR B A OMRAE CREIMER L2 2 &I X 22 b NS H O @A R
ERBRIZLD2F v BT —Ya UNREEROND, Zih ARSI B OHERFEHIC I 1T D1
V2R IEAET 2 O1F, mBOEA - FIESLRBELEDO DI b & SV ekt &R 258 5 T Uitk
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BB TELT ORGP L ~LIZEL TWARWZ ERERK EEZEZ Db, HERICEHLE T 0JT
W KD HMBERE Eiid D Z E N RO B b,

2. 15. 5 EEKH

BT T B KIPFEEITIBAED & Z 5wmw(&ﬁ$¥%) LEDEEFHIIZERLNTREY, AXT
Y [E & UNELCO [ THiiks Sz vl v e ek T 2B MG IR 2 WE® (1990 4 1 A 23 A) |
BLONEY T 0 &2 KIIFEERIC %Téﬁﬁ%%(w%ﬁﬂﬂ3axwimw&qzﬂmaf%@#
HYEERSTND,

BARIE 2011 AELAFED = 3L X —AEERE AT TEWN TR Y, T 0 X KIS EHT OEEE %
BONT L ENTOBEBIRBE AL E S VI D TH D, DM, UNELCO ZFE3M Dffkke 201
T B IKSIFEEFRE DR BEMHIRE L H Y AT Y ERI TR i b 72 ST\ b, Akl
DDA D HTRLNMTE ] O FTREME S 38 B AR OB 72 & D1 TH R RE T O TV RN 2 &b
Bl CRBUCEE VBB E EEoTnD EE 2D,

¥, BUENAAT L AT OB SBAEIZ UNELCO Vo M XIEDOFH R B N) ., BEFE (F 4 —ELEE
AT 10 N, 7 B2 KIIFEEI 10 N), EBE 6 N) ICXHAF 34 ATITORLTEY ., ZoMiR
FE T ARIEDORESLHTHIEI OV R — a2 T 265 Hl & > T D, AMERIZEZNLZRWETIALZT
%< ODRREEANZFBUCHERT 2 Z ENVDCHREER Z E THHZ EEBET L L, BIEOKEZ D
FERITBATT D2 EDBME—DBERNRGTREBEFZDLD, WTHIZLTHEAXTVEE LTOE
REEFF- X H 720,
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B3R RIRUIEEHAE

3. 1 BH#®

7 J & )Ii& Santo /5 ® Luganville THIZ AR H Y, K7 =7 bOXIGNR Th 57 7 411K
JIREEFTIIR O 258 15km EWEOHZ 0 ZNHFSICH 5, T 7 2K IIFEEINLH RO EZRM L
LT 1993 4705 1994 T/ TH—WI L O ZH T2 T 7241 600 kW (300 kW X2 J5) DIEFE i

R STz, FfERRIZZNE TRER N7 70672 ARFNERICEIE SN TE 72, SR T Y E)
DOFEFEIZEDSETF MHBERM L LTY I ZJIIKNFEEIICH — B ROFEEH (600 kW X5 1
1) BEICHERT D 2 EBRET SN, A PHHAEICB O TEOIHEDOZ YA RS EE ORI E
GOl - MR T HZ L Lo,

ARERBEA BRI [JICA BRESASEE AT A FT7 42 (2004 44 H) | IZHKSE, RHA K
TA L OMME—75 & UTH ZHIRRMILHRICFE O BREA SRR ORER RE LV E O EDT
HD, MAIZERL TR, K 10 FRNATRDONIZE —HROH 7 m v =7 MW TEREERZER
A (LLF. EIA) BFEMIN TN, H=M7 e Y7 MR ARK OSBRI KT T R
JTRL FBHROE_SH 77 "PABRKOHSERREICKE L TEEREEOREBIZ OV THHM
HEORGRE LT,

3. 2 HEAR

EER HLS T Luganville TARPE O 7 2 JIHRFEEH QT A7225 15 km) (ZH Y AEEHRAK, 2RI
FHS SAET 2 BEHROHIE L 22> T D, A R B bW TR S S AL H 7 A2 3 km
Ehkhm®kmmﬁ(kﬂﬁlmmkImwmmm#%MMm%ﬁ)T%é(lamh

T T HHKNFEEINL, KEL 5T TEER, BUKE., ~y R¥ o7 BBk (¥ —Er, FEE.
HlfHE) OXMERNOKD, ¥ —v v, HBEHIT= 7 ) — MUOER] W@%M\EEA®ﬁ%'%

MBI,

BEFOFEBATEIIA) 10 FERNAT RN H - HAOHE B 7 v =7 b 300kW X2 1) 2k
T, BRI =R 2 b &7z 1,200 kW b fiiig & L CRRaEh - @R SN TRV, B TR T
I~y RE U7 ~ORUKE DR (1T, ¥ — 2 RUFREEOIEL . BUKE OB, HlfH A7 ADH
DAHT O/ TRETHEI D, REICE LWEELY 5 225 L0 R KB L THIIRAE LRV,
BEAF DL B OMIE R T 28 km TH VW EEMROILIR LHFMNTT b D Z &1/,

T H 2N B BUK SR KIZIER A IS H 28Uk — b (F8) KOtz <, 75

IR WG ST A — 7 VKBS Z 3 B L7281 900 m R~y RZ U 7IZED, ~y RZ T )
DEKEFIZL Y X — B~ gL, BT 702N S Vb, BIE~Sy R 7 B IEARE
KEREYZ 0 2 ) IR S TR Y | BEICKEZRKRENSH2 L RIZBUKESH T DREICH D, L
oo T, YEERE—FEHTXHE (LLF, HWXKHE) 81 km ICBWTRENME N 523, BEHN O T
TIXY 7 2 NN OKETBUKRTOFAKRIZEIFT 5,

W7 1 2 KIIFEE F)T%:/\XT/ﬁZWﬁ) HEFE L L TV 5 UNELCO Santo ® Mr. Stephane Garlopeau
(Area Manager) (2 XU, X OHEFRREMEROTZDLLTO X 9 2 A2 LT\ 5,

BRI T RN B D, BB D A L L7235 E . TECHUK S —
k& TP BUKE 2 B L CHEFFEZ R LT\ D
- BUEBUK 0TS — b & 25%BH B L 7=k hg ﬁ%bf“é
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« A—EE 1K 1.45mYsec DKEE LB LT 5720 2 BESY THI 3m’/sec DN REFRIC LB AL R
BUKBETH D, ~v RE 7D OREUKBPEH STV % O TEEICIE 3m’/sec DL EDSEUK
SINTWD, LLAans, BUKELKOSTKEAOREITRIE L TWRWnWead, wE 10 4
MOBUKET —# | MR ET — 213720,

FEfaE 2 AT 1 H 3R, A 10 ATEEHLTWS, Z0ED, 7F— MZMEMEAT
W2, EEREE 10 AT T Fanafo M OEANTH D, EHEEDO—ANICeT V7 Lie A, F¥E
FHC9EULEBE L TN EDZETHY , HBERERE O LZMRITRWERTH 5, FEMZKITT T
ARG CHENTIEY, AV B/ HATETE @O, ¥ LHERIZA DI Luganville il %
UNELCO Santo FTROY A Y RBETHY | REINONEHAY ZHIRLTWDH LD &,
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3. 3 RABERNE
3. 3. 1 HHFHEHM
B A HIRIZLL F o bv
2004 4F7 H 25 H~8 H 28 H (34 HFH)
3. 3. 2 FRAEFE
BiIH AR A AT CE R ZE A S FBRERICEST L, B TRIZ 2572, S 612, RERREE AR L e
TV T R OMAFERIOINEEE T T2, T ZKIFEHR (LLTF, 31 b)) O&H D Santo -~
o3 [ElH R U BAGREERI ~ DR L O o Rl 2 92k L 7o, BiHgi A IR o LU o FF A /ERk L JICA
AENCREATT 5 & T BAHINC b 2 ONEEHA L TRZRET,
(1) Draft Scoping
(2) BREEHh B AR
NN T B A D 9111 0 BEFS THIHLA 5 (1) Draft Scoping % JICA AFBIZHEHI L. JICA BibE
HARERESRDIAT 0D 27 FOREREO L~V EAFEELEHER, Aoz FTiEE LW EREE
BENRA LW ST L7272, BIA XEME TR - £=4 U > 7 %25 0 AR SRS R
HAZRE L, HHFBIFICFESED Z LoD TH D, BREASEERERIIEREIT2E O
B2 2B Lo i CTAE A ST,
Draft Scoping K& OB Bith AL AR 2 IR 1 KOV 2 12T,
B H S OME T 2 IR AR 1 1R T,

3. 3. 3 REBEEEHAKOEMREE
1) BREEPEEER
i) BREEIER
NI T EOHE 72 HEREEEHIT TEnvironmental Management and Conservation Act No. 12,
2002) ThDH, ZOEETIIUTONEEZREL T\ 5D,
- BRI BEAR R D& E
*EIA T RT b Qi3 PIIBRBEHAES F ORI - FHil, BIREERI~D %, EIA S
FHEOWTE I, BRI ~DEX, EIA @ TOR OWRETHE, EIA HAOAETE, F
FRTE O FITE, EIA GHliGIE, ARRTTIE. EIA & 2T LMER L6 OFiR
< EMBARMEARTE - EMBENET RS PR R ORE, TR O&H, EE ~OFHI,
A - ORI S
- IREBIR DFRIE AW PN EE RIS KOS AR RIS 2R G T - BAEDIRE, BT
5. BERATR S

i) BREEBEETA NT AV
EIA %4 R 7 A % Environmental Management and Conservation Act No. 12 #ll & LLRT2> & #& (i
NTHY, £DONEIEL General Guidelines for the Production of Environmental Impact Statements,
Technical Report No. 1, Environmental Unit, 1987 CTHE I TW5, [ETA KT A4 > OBEILLL
Ty,
(@) HM
(b) Fu¥=r MEHE
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(c) BREZDHLN

(d) FEDIHT

(e) BAFREXHILNIR
() BREPA~DE
(2 MNEZX

(h) FHEOZLME
Qi) =gy

() i

(k) AHEEE

ZNFETEIA OERKIFZZIT 20D, HlELTUTOL I RbORH 5,
* New Power Station for UNELCO VANUATU Ltd. Tagabe, Port Vila 1997
+ White Grass International Airport, Tanna, Vanuatu, 1996
Environmental Management and Conservation Act No. 12 ffil i€ LA 2 D BIA % /i L T\ 5 23,
INHIERBIELHEET CTHD BUET = v 7 BBEOIZDRRTERNEDZ L)
ZOMDNARXT Y ENZBT HERERET A R A L LTI TOLORH D,
* Code of Logging Practice, Department of Forestry, Vanuatu
Specific Guideline for Coastal Tourism Environmental Impact Statements, Technical Paper No. 2,
1987, Vanuatu
* Specific Guidelines for Mining Environmental Impact Statements, Technical Paper No. 3, 1987,
Vanuatu
* Environmental Impact Assessment Guidelines, SPREP (South Pacific Regional Environmental

Program)

ii1) BRETALYE
NIXTYEMRBIZEDTZRK, KE, BEE. IREVFEICET BRE AN, Pr RS 13— o7F
TEL 720N, BOBKIEHED 72 WHO 23 E D T2 B K EEHEZ R L T2 K 5 T 573, Department
of Rural Water Supply (& XAVUTEREI K ORRAEITIZE A EFHE L TWRWNEDZ &,

iv)  HUTSEIE
Santo /5573 &3 % Sanma N TITINBURIR B O BREERE B & 2203 EIA IZBI L TOHM
HOfi 5 EIA (PEA) 74— L% o THEY, ZNETIHOEFANRD L, 7272L, TNV AT—
VD EIA [ZFERN 2N E D &, PEAITIE SN AHREEEZ YN B THIEL M 5 B2
STEVME EIA & L THIEMWELS TE T35, Z® PEA X Mr. Kenneri Alvea, Environmental
Office, Sanma Provincial Council, Santo 23y & 72> TERK L7 E D Z & TH 5,

v)  DERIEORE
AN T EITFRANE 196,000 A (2002 4EIFR) TiXd 523, K80 DEAMNH2D | ENIZ
105 OFFER O DD, DR EOREIZEE T 51581372, Environmental Unit (2 X4UE, HFE Y
BN WO TOBERELHET D2 L BENEIIC SRR Rt nZ L Thol,
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L2 L7235, #itid Port Vila 72 EOEHEBIALE 2RO THID B2 BB D ET Ab k% IC
Wz ooH), HEEBEBIZI V=N TEHBENR DI LB RoTETCNDLLEDZLET
HoT,

2) BRI TEES
Environmental Unit 253X 7Y E O BREEFEITEH O T TH 5, TOMRITHEMAK S 4, 7V A X
v M 14 ThD, Environmental Unit OZFTIZAR VY, il % OEFREOBEE LR 3.43 D@D,

% 3.4.3 Environmental Unit @ SR OAH 3

K 4 (g EAUES
Mr. Earnest Bani Director BRETE PG A, HE
Mr. Ruusell Ngari Deputy Director PRIGE BT E . BRETRRVE
Mr. Trison Tari Senior Education and Awareness Officer TR, XEE
Ms. Donna Kalfatac Senior Biodiversity Officer W Rk
Miss. Catherine Malosu Trainee for Senior EIA Officer EIA

Environmental Unit (X EIA DA, FfeE DI1EA, MO & ILF L TEM SN & it L T3
L TW5D, AT ET 1993 AN ZARMESHK) (CBD @ Convention on Biological Diversity) (ZHt#E
L7=t%., < OB#E ey =7 b %3 L CTX72, National Strategy and Action Plan Project ® 7 = — X |
TIEEMNBRE R BIRE SNUEHMRICUTO L 9 2822 Tnd, A7uy=7 hO7 =—
A 2 1% Environmental Unit 230 & 72> THED LTV D,

(1) BRAKIR D FF L OHUBIR D AW ZARNER M 5 15
(2) BHIHE
(3) k4D =5
(51HEkH
+ National Biodiversity Conservation Strategy, Vanuatu National Biodiversity Strategy and Action Plan Project,
November 1999, Environmental Unit
+ Freshwater Fish and Crustaceans of Vanuatu, Leah T. Nimoho, June 2000, Vanuatu Environment Unit (Z OFRAS X
UNEP—GEF O& &), =2 —Y— 7 > FEUF, X — A7 O French Pacific K555 OHAT S 2% 1) CFE i
Shr.)

Environmental Unit 23ERE%a A & SEh 9~ 5 BRIZ1X Department of Forestry & $:[F1EEZ T 28550320,
Department of Forestry (ZI3HEY) 7D HEFIZFE 2 4 D3 il 4T\ %, $£72. Environmental Unit |Z13{k
T T R 72N AL 7255 13X Department of Geology and Mines &z U8 Department of
Public Works and Environmental Health 23T 3 270 7 R AMEH L TnD, K7r Y =7 MIBWN
TH T A X2 )NOKIL - KEFREDPLE 72356 . Department of Geology and Mines 3] || FAA D FE#E M OVEL
GiMESREEZ AL TND Z LN LRBEDO SR 2N Z £1272 %, H727~Z, Department of Geology and
Mines DHT 7 RZMHE L TWDH A, /7 RITIFHIOER, BUGHEMN ~ L F A —%— (KR, pH,
EC, DO %), COD it, #rHIN 7 AGRmERDH 5, o, it (Fe7X) 21 HRALTL
Do BRI TERWA, G REESITIFRETH L (RMHTER FE1), £/, ZhH0I R
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THOWNARAREYE L. ZMHEI2NVNE=2——F 0 RIZREZE > THOILTEHoTWWSEEDZ L,

3)  BEBINGOs
ANXT Y ENCEB T D EEREREE NGOs 1ZLL T O
(1) Foundation for People of the South Pacific-Vanuatu (FSP Vanuatu)
FSP Vanuatu |34 BAFE BT R 2 HOITIEE L TR 0 . BolIRR R ORERE T n Y =7
MZb Iz ANTWD,
(2) Wan Smol Bag (WSB)
WSB IZEHBENEEIR 7 VA ik £ &l L CERECEREEAE R 2 F ML T D
(3) Vanuatu Rural Development and Training Center Association (VRDTCA)
VRDTCA OiEE)iE Rural Training Center (RFTFIIEEEIRE 2 —) & Wil L CTEIRE L8R
BB EOEBEOIZN, KT, W, R B EOEREEZ1T> T\ 5,
(4) Wan Tok Environment Center (WTEC)
WTEC [3/3X 7Y [E TIEME—DOHTIZ S 2 BRETHEF NGO TH Y, BREFMRZA TND
BUMHERE, fthod> NGO, Fi & iﬂéﬁf“%ﬁ?\@%ﬁ%fﬁiﬁﬁimﬁgé%ﬁ BLTWV5,

&AL NGO X WTEC TH Y, ZOMEIILLFOEY Th D,

- WTEC % : Mr. Roy K. Hills, Technical Advisor (¥ A, Santo & Luganville filZ7E{})

« WTEC 1% 15 AD A L _R—=n b7 %,

W OO TR Y2 NCAXTVENERFEITHEEZ LZZEBH 5,

cFT UK EH, BT EREOIREZIT D,

- EEREED R R ORI,
Mr. Roy K. Hills (2% 7 51 % K F13 AT O HRIEIZ OV T NGO O & 2 =hia7-28, Fric Z oI
BAL TZHNETNGOs FENNTWAR L, A% BIFEHZITO TEITRVWEDZ EThoT,

4)  BREIBEEFRSA ~ O AR
INRTY ENZELT OB BB EFR AN HHE L T D
- United Nations Convention on Biological Diversity (UNCBD)
- United Nations Framework Convention on Climate Change (UNFCCC)
- Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES)
- Montreal Protocol on Substances that Deplete the Ozone Layer

- United Nations Convention to Combat Desertification (UNCCD)

3. 4 YISHFKNEERMEDLEHDOHE
3. 4. 1 Santo BOKSBHE

Santo &2 8B1F 5 FM 72K ENIFTIE Luganville 70 Pekoa ZEHEIZ & 5, Z OBIHIFTILIE 22 HE D B &
& RIREENC PR S iz, 2RI OSSR BIHIPTIX Luganville HiNIZ & o 72,

[&UR., FEAKE]

FHIBLIT — 21255 < A B REK R, Heom KU OFAR&UR., A RIROFEELZ B 451 1277,
20 FEROKRT — 2 b ATCRIB K OBAKRBED AJIEEO LB 2 7% L | ¥l 24T L LM ESH
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EWCKBIEND AFIT2UCREE TR T T2 EETHRAESKIRIZ 265CTHY HAD X 9 Ik
ZHIMOKIRZEIL 2, L LR S, BRAKEIXAZET 100 mm, A fit%, EZFTIL 300 mm,H &z

DENZRERENROND,
FEHEOBEKBEIZHLRYOENAOND, ZHIETL - =—=a ORENRKEIEELTBY, =L -
=—= g OFREFIIEKRER DT 2B H 5, A, FERFEKEDFEEIL 2,303 mm THD
M, T =—= g VR4 L7 1983 4E121E 1,000 mm, 1993 4521 500 mm &b LTS, LavL7g
MDD, KIRITFEH EERTHEILOCEREDEICEET /L « =—=a |2 X2 BT/ S0,

[zt]

Santo J& DAL 5 7 » b CHEBAAIIFEKR TH 5, MREIFIATICHETI0 /) v 2@ D
Babbd, EFICIEAEGRARFERTH L0, LRECILDORENLKRS Z& bbb D, T ORHIEIEIL
HFEYRE L RLAIEBRE NS, YA 7 1 UHORELUZBRICITEE 50 / v MERSITB X,
NI = OHEAEITIE100 /) v MCbRESZEbH D, NY T = 3R TR T3 2 8@ E~05%
BIITIECWHLORH D (Report provided by Vanuatu Meteorological Services, August 2004) ,

Pekoa- Long Term Averages (1974-2003)

500 35

3

0 30 @

8 T e I L E

g 5 g

£ 300 - ‘_‘_‘_‘\‘\‘_‘ﬂ—k’k/‘_‘ | 20 o

E 5

= z

K 200 "1y

£ =]

S 10 ©

100 - b

L 5 g—

()

0 o &
Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
Total Rainfall 292 | 306 | 268 | 265 | 177 | 190 | 107 | 90.8|97.6 | 154 | 197 | 208
—— Maximum Temperature | 30.3|30.3|30.2|29.5|28.5|27.8|27.3/27.3/27.9/285|29.4| 30
—a&— Mininum Temperature |22.8|22.9/22.9(22.9|22.4|21.621.4|20.9| 21 |21.6(22.4|22.3

3.4.1-1  Santo /& Pekoa airport {23515 5 H Fk &, fiem - ARKUR O FEEOFL (1974 H-~2003 )
[5IH%&#] Provided by Vanuatu Meteorological Services, August 2004

Pekoa: Average monthly Rainfall and Temperature from 1983-2003 (20

350.0 yr period) 27
300.0 _/—\ L 26.5
N\ - 26
250.0 | s
200.0 - [] | 25
150.0 L 245
100.0 - [ 24
L 235
50.0 | |_| L 23
0.0 B 55 N N 5 N N (S N 5 S N N S 225

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

3.4.1-2  Santo /& Pekoa airport [Z351F 5 H F/k &, KIRD 20 FFEPESMEOFLE(L (1983 4~2003 4)
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[5IH&#] Provided by Vanuatu Meteorological Services, August 2004

Pekoa: Annual Rainfall and mean Temperature from 1983 to 2003

4000

(20yrs) and the annual average rainfall (2303mm)

3000 -

2000 -

1000 -

' "\

AN}
]
]
]

O O A D O D
F P KPS

N A OO X OLP OCRA DO O NIA D
D D7 D" D D" P DT QLY O
NN NN N M IN NN N S N NS

Years

26

25.8
25.6
254
25.2
25

24.8
24.6

3.43.1-3 AFRIEAKR KL OEFEEKIROLE) (1983 4:~2003 4)
[5IH&#] Provided by Vanuatu Meteorological Services, August 2004
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3. 4. 2 YIFAFNOKI-KE

Santo 5233 1F 254 X % X 4.5.2 (12789, Santo & IZ351F 2 Fe KO I[1% Santo &AL @ Big Bay
IZ7E < Jordan )1 TORWTREVORT T H Z)TH S, VT 7 &) ITHEKK 247.79 km®, 25 48.54 km,
SRR 102 m Th D, Y7 B ZAKIFEEHATELT HAMNTIL, [FHLA T Department of Geology and
Mines (2 & Y i &BH T2 b T, FBEATERE. B AZ Lo L CEllZ LiIXs < Off
BT 72 & 9 Th 2 BBUEITBIHI 21T > TV, FEEFTERUATOHWT — % Tidd 525, 1982 F1 b
1984 FE £ TOH VR EDLEE 2 X 4.53 (TR, FIC Ko TEEA R WA T A0S 10 A OFF
WCREDME T2 H D, IR LIEBEKESE 1| AREDZ A 57 7)1 D OIXEAKIBO K57
ISFRAR, B, (LEHE CH Y IR OBAERE N LICERLTWS EBbhd, BRI, 1982 4
P35 1984 EFE TOHIRH O B EH)E 1T 8.35m/sec TH 5.
KEIZOWT OB FET —Z I TEETH 50, HEIEBE~OE TV 7 R OEHBIEORRIC LN
X, A MEEOKEITHER %Y CREENE R UAFHKORHEN A N0, TA a7 EOFREIR
RNEDZ L, REVHLOIERR b EAE 1 EIH 2 BIFEE TH Y | HERPNBUKMERR {3 O HERD O Br S EE Z
O 10 FEMIIT-oTELT, i —ELUEBLIZEDOZETHD, HEINE FROKEIFKE?2 m 2
EEEONOINEEETHEZ > THRA, A MEEOYZ B ZJNOKEITIHEELRKE TH 5 &k s
o, BT 02 )IHFFRER R OV A SRS Lcas, kil TIHFEOH YRS 7o <3 1 & THEgR) R 4772
KEER->TWD EHE ST RTER 5E2) .

JEZIZOWT B BEFEHESRIL VY, HEEE D D L7z P O JRE K O sk (I OJRE 1A A, /NAD
FHRTHDZ & BEILHMOHEBI EN DIV L7 EnG A MEEOH T 1 2 OJRE I3,
INEEEERE LI DO TS, Mt s S i bd Thhnwe#fisins,
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PALTFIC QUEAN

HOUCGAINVILLE STRAIT

X 3.4.2 Santo B IZ31F A4S

Discharge(m3/s)

0
1 2 3 4 5 6 7 8 9 10 11 12
Month
[EN—> 1083 - 1984 |

K343 B 7 5 2 K FEEFHNLEIZIS T D 1982472 5 19844F £ T O A it i DA H
[5IH&#I] Water Resources Investigation for Vanuatu, KOWACO (Korea Water Resources Corporation), July 1997
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3. 4. 3 ABR
(]

Santo SIXHFED T5%RFHEMRICEBONTND, IhbiI A7 s kiR, BERETIA—VE%
FTWDER, FEADFOONTORWEABN L AFELTWD, ZhbOFARIZIE 1,500 FELL L
DYCHEY), 2, R, SABFEL T\ D, FrICRHER R 2 LIZEARD a S HICB DN - EHEK
DIEFETH D, ZNDHITEERAOERLAERR TR TESCSIRIEICH 2HFTICHFEL TR,
Santo S PENICZ < 340 LTV 5, BRORHEIIZRBIARIZ N Yo TT0m L EIC bR 5, 7 1%
Santo & DILHEBOWEFARIZIB > THEBLTWD, NXT VI IS8 O T U NEELTEY, TD 9
HLOMAWFENREAFETH D, LovLann, EICHBIC X FAERSEREMIIKEITHD LTS,

P H Z)RIBOERRRDERITARVA, AXTYEHELEOT 7 HHAHXEZ RS L. Santo &D
P71 s F 0 RERBPITRDIVTWRWA T XD &% Santo 5D H 31T 3 A3 =3I
FIFH S, RETREEERTY TIIMBOTZLNE Y THD (X 4.54), H7RAIZ, Santoi HIZHIT
% H SRPRFEI T Vatiei Conservation Area (Big Bay) National Park, Loru Conservation Area ® 2 » Fi Co 0 |
BT h 2B O TR CRERIIFE L Ty (K 4.55), LML L, A MNEdix
ARG CTHEN TR Y ALMNRBBIEENFIRS N TWDE Z b, I W XNERTI->EI &L
EARMRICEDNTRBY, BRSSOV EEMENFET D THENILS 5,

NXTYENCET 2 EEMHOY A N EZIRFER £ 21087,

® Marginal Agricultural Land
Non Agricultural Land

B Other Agricultural Land & @u a
B Prime Agricultural Land =

- el

3.4.4 Santo BIZIT 5 L HIFH OREE
[5I/H&#] Provided by Energy Unit, August 2004
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WASMATE @ATHOK '\ @ORb
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SEREREA
\ ILOPORA @A %UMBE[
~, @ALAOLO f .

@uavin L | @BEORGE LiNi

“@EREVINUMEP ."Of'a' ? @Sy -\ ONONG f
‘E- @REIPO 1] LWN WICARDIE )
) \ f Movo_l;l_‘ . TTEVI ~ UBA IS
""‘SWK’?N‘ 5 ORUS. - w1} QUATEBEA | @HOKISSA IS

. @URELAPA IS. ~—8gRaTUA IS,

X 3.4.5 Santo D 25D BARREREEHEDM Q rFTOKMIE T 2T L)
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(€ALZ)
Santo 521 D EAEM T — Z 1XATR L7z 2 DOLREX LIS 720, Department of Forests 7 Mr. Watson
J. Lui, Deputy Director (Z JAUX, [FRITIX 2 NORRAEMY OFRIEN TE D5 HMAENNDLH, BRAEEIYIZ
DNTIEFEAXT Y EICIFEMAZ I enwE D Z &, A MNEZIZ-2W T Environmental Unit 2> 51572
BT ToOEER () 894 MNALTROLND LEDZ L ThDLINENLL EOBFHRITR,
- Vanuatu Kingfisher (Halcyon chloris)
- Santoa Cruz Ground Dove (Gallicolumba sanctaecrusis)

- Vanuatu Mountain Honey Eater (Phylidonyris notabilis)

WA Z ST, Bk L7z National Strategy and Action Plan Project ®—E8¢ & L CAX 7 YV EE L%
L LimAE N OHZRBEOSA LA — & [Freshwater Fish and Crustaceans of Santo, June 2000,
Environmental Unit] 238 5723, ¥ 7 7 X )| Zxt4 & LIciid 7 — #1372\, Port Vila i % OY Luganville

(& % Department of Fisheries XM DFTIZHR T 2T U 7128 W T HIAEMIZET 2 FHIE
3@5 L OD, T I Z NN OYKAE AR D THFRITR D, 722U, T 0 Z )N 28 THEAEMIZEE L
TOHIZHOWTH X, A FOGHRKENIZH D7 B Z i HELEO FIE 180m, FEEATO L 700m)

aﬁ}ﬂﬁ@@mi DIXDDLEINBHAELTHEY, LrbRABOWEE RS> TND 2 b, BB O

WTHEAEMIC RIFETHEIT W E WX HDIRTER 5 H 3), £% % TIZ Environmental Unit 237~ L
7z Santo F 21T D FERIERI R AL 2 LU FITRT,
- Black Mullet (Cestraceus plicatilis)
- Spotted Bass (Lutjanus fuscescens)
- Jungle Perch (Kuhlia rupestris)
- Spotted Flagtail (Khulia marginata)
ZITRAXTYVEICBIT S EEEHYO Y A MERMNER R3IRTICEEDD,

[51H&#}] Freshwater Fish and Crustaceans of Santo, June 2000, Environmental Unit

3. 4. 4 XFIH

Santo f&(Z iﬁdﬁ@@ﬁfﬂﬂM@%@#%é FEAREEODAMIIATIHOK 455 (R THEY TH
Do TNHOEED H HLIEEMRIZ K D EXFIH N ARE72 7813 Fanafo £ )% OY Luganville T8 721 TH
Do {mODé%?%%iiT?E&)éb‘&iﬂ%‘/?ﬁﬂ\ e EICL VBN ZH> T D, Fiz, FEIKIHE S AT Al
DU T Luganville T3 FK &2 Ik A BT CTAGE S AT L2384 LTV 51E5ME, Nembauk HiX D%
FTOFIZIEKZRIH L5 KE Y AT L0372 Fanafo A28 4 % )11 D Naceei )11 Z2/KJEE L
TG AKE Y AT APV ES N TV DB E vy (AT 3.4.5 28), 2D OKEHE > A7 A TES
WZRDRTT v TROEKV AT LTI, @IEEEZFH L2 EKTH D, B LS OERITT N
TR, HF, W72 EITAEK A EF LT D

Mr. Kenneri Alvea, Sanma Provincial Council, Santo (2 U, T B Z IO EE O 5 A fRkidiL =z
341 DY ThH D, FHIOERITHE W EOZER S % 7o O ZELSN O KRR IT 72\, FEEFTHBLE
T ik XY 7 B 2N S A OB KR & LARTRIZIRERIR T Th 5, Bt b REROKFIHTH 5 73
—HETY T A ZINAKFOKRZHERE LT ORELHLLEDOZLETHD, L LARDE, Toan Viji,
Acting Regional Forestry Officer, Sanma Provincial Council, Santo {Z JAUE., ¥ T B # JIIAGE 2 8RR & L
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THHA L TOWDEEITRWEDOFES &V FHEMII AN TH 525, FEEITHERE ORI ) W) IKE D H1L
TREREELZTTIMIZRNE O LHERE SN D, BEKIZOWTIHFRB 2V T 70 Z I ORIK
KEIEH A FPROSRKHZT TH Y | BTV, U FIZY A M bV Fanafo A TRELZ BN D
7V 7 LIRN &3 F 0 2 )| R OFERT &L Db Y 2777,

Fanafo Ff1Z A F1#J 1,000 A THEO KB REEICEF L T\ D, T I ZRETTND OERERIC
VIZIFRFEXOFHNRFETH D2, —HMOERITBEREWZOEKIEFHA L T, Mmbﬁ
ﬁ’ci%a‘%%lﬁ%&\ PR ENEHINTBY ., 2o ORISR IZT X TEILINTWD, BT

FEEIT 1, 2 SHERRIC L DB 3 SHEANIC LD ETHICHOWTe T Y 7 L7223, Fanafo &
ﬁ_iiof:<ﬁ®%ﬁﬁ“if£b\}:0) EThDH, LA, HEIICEIVER, EXPEHINT-Z L, ¥
LADOREER 10 NG EBZOMNNOREHAINTND Z & FEEFdER TR Fanafo #77217 T 50 Af2
ENEMRER SR WG/ 572 2 & 72 & Fanafo A2 & o> TREITERITHEE LV FIEE D
bl Thb,

Fanafo #HIZEEHKE D ATE K AR O Z X 25 YT 71 2 )11 33 (Naceei )11) IZ&F LT, W
FHINNNIHZ LD T T 2T HRETIZEA EIKTFLTW R, DKBEICFET 297 0 X
WIAHZ & > THBIZRBIT OO E DL SN TWVDHD, T E THIRTEICK L CRERIZR AR 70 L& 4T
FZLb L EROT 7 EANENOOSTATS NS R0 EDZ ETh D, £io, BOLER

ﬁ%%&wkm &T, RIZ 3 FHORE CROMENH 72 LTHMOEELRNWEDZ L TH

ST K D HUB(ERA~DAKF A ~OREIT RN b D LRI D,

F3.4.1 VT 0 X )FRIEDERL DSy HidR I

Settlements currently Accessing water from Sarakata River
[As per discussion with Kennery Alvea, Sanma Provincial Council- August 19 2004}

Name of Settl t | Down stream | Mid-Stream | Up-Stream
Butmas
Stone Hill
Kona

Fanafo
PRV
Samsonsem

NSNS

Jubillee Farm
Menix Hill
Vunaspef

Mango
Cattle Project
Nerkar
Nambau

Sewa
Beleru

E|E|EIE|E|E|E|E|EIE|E

Nambel

Side river
solwai

Sarakata
Pepsi

Pump Station

Luganville

IS NN S ENES

[51 & E] Mr. Kenneri Alvea, Sanma Provincial Council, Santo ~MD t 7 U > 75 R £ = VERL
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3. 4. 5 *THIFIA
7 21 &N O T HIR A D35 Luganville &2 BRITIL, BEELRETETTHS, A MNELb
FEETH DN, A FPUTEAREAR CHEN TOTHFFAIZR LIZIZAN WD, fERE LTohnt
A FNOBRAFITA 2B IE LRSS (5K BAMefFs e EoREBIZR>TnD,
Mr. Gordon Wille, Rural lands Officer, Rural land Office, Santo (Z K 4UiZ, Santo 2351 DR D DO
FIILUTFOLHY> THD,
CBIBMEY) c aaY . RN=T 0 i E—F vy KAVA (Zv—Y), aay a—t—
cHiEH DT~ —ry FIRGEH ALY, =4k, FEF YV AL, FFX, NS,
XYY, AR
cFE/B X, YA, T T
s (TEL A B
* Luganville TTNO A —7 v ~—70 v MIGIREZL, BROPBIEVEFFHIALTE S TN 5,
c A =T =0y MM O ROV H R A LS 24 BERFBT O TV D,

JICA %7 71 Z 3BT AR FH S E (2001) (2 XAUE, FHETOHEREZRIZ LV BUKEH T 6.8m DK
N EF- HEAKUE SRR 800m (2 %ﬁékﬁ¢éﬂ1wé#\ FHEITERICL2ERBIEEGES HE
T % #%7%&Mﬁﬁ®mﬁ% THIFI RIS LW Z RITT 2 L 3B ho 7o b o LR S D,
F 7=, EEHIT Luganville 1 —Fanafo A OBERREEHLEINVMICEFZ SN TWDENR I H HIZONTHERIC
ﬂﬁﬂﬂeiﬂﬁmotk%&ﬁéhé L L7y 6, FEEATBH O M HEITBRRICB W TH RSN TE
S, 83 PR LRI AT TR L nid e b 2 Wil Cch 5, HHfEAREOBEEIZ R O@ Y T
BHb,

3. 4. 6 THUEMRE

T HOKIPFEEFOBHIL, K& 2 7T b, ZbidnThbEfch s, — o
5.2 ha IZ PRV (Plantation Reunions du Vanuatu)fl:, & 9 — 5 @O M 13.9 ha [ZLL FD 5 A @ Fanafo #H{ER D
A TH 5 (3.4.6),

XX T BURFIE PRV @ 3 48 [ ORREHI B OVERE B~ OBIRERIC L 0 T Ok 2 3CHh D 20 W3 % i
fE L. 2O 10 [ PRV IZEEHZ SCHA > TV, mvﬁmi%%ﬁ%ik%1~4i¢m&&#
Mikﬂ%&béb\ HTHWETZL#THY, XELERSTWAEH T LHD LD TH L WE OBRITELF
Th b, Y 13.9 ha D HHIUZHOWTIZ, 5 B Z K S)FE Pﬁ@ RIERN DA BICEDLETAXT VE
JREAT S OB HIT> T2 oTo, TOERIBEIT S AOFTAE T 2 BHIBEE R 23 TRV 72 DliEN
BREROHLNRNT LITER L TWD, 2o HuE FE O Z LR ISRT,

() BIFFZZNETHEIOFE LAWVWOGEZRL, BEEROTZDLLTD 2 SDORELE{T-o T2,

R A 13.9ha lZxt LAE®O—E AW ZITW., ik 5 ADILFEE L L, ZOEHIC
DNWTIE 5 NMZEFREEZENRD,
2% B HHIPTNC L D EHBE R OWRE D%, Z OEET LT 2 - TH M E IS EBEIE 4 % A
Do
(2)  HFANTEHIFTIC X 2 BB R OB LA EE LT,
6)5A@%£®9%1A#&#%@%E#Eﬁkbf FRNZ EIZHRET D720, FETAY
HABEIC—FK TR L 21TV, NU 7 — REFNTREHTAY 0% 3 5 E7# 2 5517 -
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=, ZOBRENE 2004 4E 6 A 8 BATIF DX T OG22 H ] Daily Post %I & #E# Sz,
(4) BUFIX 2004 7 BIZELEEEITCHELEOREERL 5% 7F— REHEEOBRERE & -
oA TSR EIC L DAl E 2 R 2 BE 25, BHTOBEELFFOZ & M
e X7,

BRI LT, Z OO 2K 543, ERMH 2 VIIBAFHE & i & O THREITE Z
LB T, BELEIC L 2 HHEE SR AHREICED DI TWRWAX T Y QR TIEE LW & Tldk
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&k 1 Draft Scoping

Draft of Scoping (A= —E 7 %)
Creation Date: August , 2004

Reception Date:

1. Title of the Cooperation Project and Names of Project Proponents and Consultants

- Title of the Cooperation Project: Project for the Sarakata River Hydroelectric Power Development (3"
Stage);

- Names of Project Proponents: Ministry of Land, Energy and Resources, the Government of Vanuatu;

- Names of Consultants: Nobuyuki Nakazawa, E&E Solutions Inc.

2.  Outline of the Project (Location, Scale of Operation, Lot Area, etc.)

- Location: The Sarakata River is located northwest from Luganville City in Santo Island. The site is
located at the midstream of the Sarakata River, 15km upstream from the sea.

- Scale of Operation, Lot Area etc.: The Sarakata Hydroelectric Power Station has been operating for about
10 years after the 1* and 2™ construction stages. Although this project is the 600 kW extension project, large
scale earthwork will not be needed in the 3™ construction stages because all the facilities of the Sarakata
Hydroelectric Power Station were designed and constructed based on the future 600 kW extension.

3. Overall Environmental and Social Condition of the Project Area (Environmental Pollution, Ecosystem,
Land Use, Population, Environmental Quality Criteria, Legal Regulations Regarding Urban Planning
etc.)

- Environmental Pollution: There is no baseline data on environmental pollution. Based on the site
reconnaissance, there are no pollution sources around the site.

- Ecosystem: There is little data on the ecosystem around the site.

- Land use: Agriculture and livestock farming are the major land uses.

- Population: The population of Luganville City is approximately 10,000 people. The population of the
nearest village to the site, Fanafo, which is located about three (3) km from the site, is 1,000 people. This village
is the only community to be affected by the 31 stage extension project, and relies upon clean water resources
from the Naccei River, which is located near the village and is one of the branches of the Sarakata River.

- Environmental Quality Criteria, Legal Regulations: There are no national environmental standards and
criteria in Vanuatu. According to the Environmental Unit of the Ministry of Land, Energy and Resources, they

perform their work by referring to international environmental standards and regulations.

4. Adverse Environmental and Social Impacts (Spatial and Time Range, Range of Impacts to Be Assessed,
Methods of Prediction and Evaluation)
4.1 Natural Environment

- Construction Stage: The following impacts may occur during the 31 stage construction: (1) flow volume
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may increase at the section between the weir and the power facility due to the shutoff of the water intake from
the Sarakata River; (2) water quality may deteriorate, especially with respect to turbidity, due to the earthwork
and the flow volume increase at the section between the weir and the power facility. Water quality and flow
volume monitoring will be needed during the construction stage.

- Operation Stage: After the completion of the 31 stage construction, flow volume may decrease at the section
between the weir and the power facility. To mitigate the above, a detail design which reflects environment
consideration, water quality, and flow volume monitoring will be needed during the operation stage.

4.2 Social environment

The Sarakata hydropower project was constructed on two parcels of land which are owned by the custom
owners. One part of the land, 5.2 ha, is leased by the custom owners to PRV (Plantation Reunions du

Vanuatu). The other part of the land, 13.9ha, is still in dispute. There are five claimants. This dispute

was published in the Daily Post Newspaper on June 8, 2004. The government held a meeting with the five

claimants on July, 2004, and got the agreement that all claimants must wait for the court ruling. This type of
conflict is not rare, because the boarder line of the lot is not precisely fixed in the rural area in Vanuatu.

However, because the government has not paid any rental fee to the land owners for about 10 years, the

countermeasures against this dispute should be clarified and monitored.

- Construction Stage: There are no serious social impacts except for the above land lease dispute problem.
However, it will be important to pay attention to the conflict between the proponent and the local communities
in labor hiring during the 31 stage construction because the labor wage would be a significant income to the
local communities. Water quality deterioration in turbidity at the downstream of the site may affect the fishing
ground of the Fanafo village people. Since freshwater fish and crustaceans are an important food source for
the rural people, countermeasures and monitoring will be needed.

- Operation Stage: There are no serious social impacts except for the above land lease dispute problem.

Alternatives, including no action:
Alternatives for the project itself have been considered in the studies of the 1* and 2 stages of this project.

And according to the studies of the 1* and 2 stages, the addition of 600kw facility was the optimum plan.

Because moving ahead on the renewable energy utilization is one of the most important national policies,
600kW generated by this project will be an essential energy for Vanuatu. Without this project, the diesel
power generators would have to be operated with full power to provide the increasing electric power demand.

In this situation, the running cost and the air pollution level would be highly increased. Therefore, this

project will be an essential energy resource for Vanuatu.

Related Documentation (Maps and so on)

- Please refer to the location map.
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#&¥ 2 Draft Scoping Document
Preliminary Study on the Project for the Sarakata River Hydroelectric Power Development
(3" Stage)
Summary of Preliminary Study Result for Grant Aid Project

7.  Title of the Cooperation Project, and Names of Project Proponent and Consultants
- Title of the Cooperation Project: Project for the Sarakata River Hydroelectric Power Development 3"
Stage);
- Names of Project Proponents: Ministry of Land, Energy and Resources, the Government of Vanuatu;

- Names of Consultants: Nobuyuki Nakazawa, E&E Solutions Inc.

2. Categorization and its reason
The project is classified as Category B because the part of the land, about 13.9ha, is still in dispute by the custom

owners.

3. Title of the Regulations under which the environmental and social considerations study has been conducted

Environmental Management and Conservation Act NO.12 enforced in 2002. This act provides for the EIA
system in Vanuatu. However, environmental standards and regulation have not been prepared yet. The EIA
enforcement organization is the Environmental Unit. This unit has had experience with only two EIAs since
2002, but no experience in the EIA process for hydroelectric power generation stations. The Environmental
Unit consists of only six environmental professionals. When they conduct an EIA, they form a task force with
other related organizations in order to staff the projects. For example, the Department of Geology, Mines and
Water Resources has a capability to conduct the hydrological and water quality survey for rivers because they
have some experts, the measurement equipment, and a small chemical analysis laboratory needed to perform the

work.

4. Outline of the Project and the Location
- Location: The Sarakata River is located northwest from Luganville city in Santo Island. The site is located
at the midstream of the Sarakata River, 15km upstream from the sea.
- Scale of Operation, Lot Area etc.: This project is the 600 kW extension project, large scale earthwork will
not be needed in the 3" construction stages because all the facilities of the Sarakata Hydroelectric Power

Station were designed and constructed based on the future 600 kW extension.

5. Proposed Project and Alternatives (including without project option)
(1) Prposed project

The Sarakata hydroelectric power station has been operating for about 10 years after the 1* and 2™ construction
stages. Although this project is the 600 kW extension project, large scale earthwork will not be needed in the 31
construction stages because all the facilities of the Sarakata Hydroelectric Power Station were designed and

constructed based on the future 600 kW extension.
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(2) Alternatives

Alternatives for the project itself have been considered in the studies of the 1* and 2 stages of this project. And
according to the studies of the 1% and 2™ stages, the addition of 600kw facility is the optimum plan.

Because moving ahead on the renewable energy utilization is one of the most important national policies,
additional 600kW generated by this project will be an essential energy for Vanuatu. Without this project, the
diesel power generators would have to be operated with full power to provide the increasing electric power
demand. In this situation, the running cost and the air pollution level would be highly increased. Therefore,

this project will be an essential energy resource for Vanuatu.

6. Key Impacts Identified and Mitigation
(1) Key Impacts Identified
The following impacts are considered using the environmental checklist of JBIC (Hydro Power Projects) and
the JICA Guidelines for Environmental and Social Considerations.
6.1 Air Pollution
Air pollution will not be serious problem in this project.
6.2 Water pollution
6.2.1 Construction Stage

The construction plan of the 31 stage has not been fixed yet. However, based on the result of our site
reconnaissance, there is no possibility that large-scale earth work will be conducted during this project.
Therefore, the possibility of the water pollution due to earth work is expected to be low.

6.2.2 Operation Stage

(1) After implementation of this project, water level increases and expansion of the inundation zone of the
Sarakata River are not expected. Therefore, water quality degradation in the weir reservoir due to
inundation of woody vegetation will not occur. According to the staff of the Sarakara Hydroelectric Power
Generation Station, there was no proliferation of phytoplankton and zooplankton, so far. During our site
reconnaissance conduced in the dry season, water quality degradation was not observed.

(2) UNELCO has no data on the quantity of water to be diverted from the Sarakata River. However,
quantity of diverted water is estimated to be more than 3m’/sec at present because the two turbines need about
3m’/sec to operate. Excess water is discharged from the head tank directly to the Sarakata River. ~Although
UNELCO has tried to maintain the overflow from the weir during the dry season so far, mitigation measures
to maintain the overflow should be taken to protect the ecosystem at the section between the weir and the
power station, which is about 880m.

(3) There is no possibility that river flow downstream of the Sarakata Hydroelectric Power Facility will be
reduced. Therefore, water quality degradation downstream of the Sarakata Hydroelectric Power Facility
caused by reduced river flow is not expected.

6.3 Soil pollution

There is no relationship with this project.
6.4 Waste
6.4.1 Construction Stage
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Since large-scale earth works are not expected, the wastes generated from earth work are expected to be
small.

6.4.2 Operation Stage

Since only a gatekeeper family and two operation staff are staying in the site, there is no impact on the
environment because the amount of their waste will be very small.

6.5 Noise and vibration
6.5.1 Construction Stage

Although a family is living near the site, serious noise and vibration impacts on that family are not expected
because the location of the construction is limited only to the area around the power generation facility which
is far from the family.

6.5.2 Operation Stage

Impacts on the family are not expected.
6.6 Ground subsidence

There is no relationship with this project.
6.7 Offensive odors

There is no relationship with this project.
6.8 Geographical features

The Sarakata River is located northwestward from the City of Luganville, located on Santo Island. The
site is located at the midstream of the Sarakata River, 15km upstream from the sea. The right bank of the
site is covered by the natural forest and the left bank is the highland with meadows. The Sarakata River
flows between steep cliffs in this area. There is a natural waterfall, named the Sarakata Waterfall, located
180m downstream of the weir and 700m upstream of the power generation facility. No impact on
geographical features is expected because the earthwork will be conducted on a small scale.

6.9 Bottom sediment

The river bottom downstream from the weir consists of big rocks and cobles. The river bottom upstream
of the weir looks to be of the same condition. There is no information on the bottom sediment of the weir
TeServoir.

6.10 Biota and Ecosystem

There is little baseline data on the biota and ecosystem of the Sarakata River.

According to the Environmental Unit, the following birds can be observed as the rare species around the
site;

- Vanuatu Kingfisher (Halcyon chloris),

- Santoa Cruz Ground Dove (Gallicolumba sanctaecrusis), and

- Vanuatu Mountain Honey Eater (Phylidonyris notabilis).

There is no information on any other important species around the site. Regarding the migratory fish
species, there is no impact on them, because the Sarakata Waterfall has prevented their migration so far. The
serious impacts on biota and ecosystem will not occur due to the 3 stage, because the scale of the earthwork
is small.

6.11 Water usage

Fanafo is the nearest village with a population of more than 1,000 people. This village is located about
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three kilometers from the site. This village is the community to be affected by the 31 stage extension of the
project. However, this village relies upon the water resources of the Naccei River. The Naccei River has
clean water and is located near the village. It is one of the branches of the Sarakata River. According to
the people of the Fanafo village, they have been using the Sarakara River downstream of the project site as a
fishing ground. Freshwater fish and crustaceans are important foods for the rural people. The following
are the major fishes for the Santo Island;

- Black Mullet (Cestraceus plicatilis),

- Spotted Bass (Lutjanus fuscescens),

- Jungle Perch (Kuhlia rupestris), and

- Spotted Flagtail (Khulia marginata).

The serious impacts on local water use will not occur, because the scale of the earthwork is small.

6.12 Accidents
There is no information on accidents.
6.13 Global warming

There is no relationship with this project because the weir reservoir is very small and combustion of

hydrocarbons will not occur.
6.14 Involuntary resettlement

There was no involuntary resettlement in the past 1% and 2 stages of this project.  Similarly, no

involuntary resettlement is expected during the 31 stage, either.
6.15 Local economy such as employment and livelihood etc.

The population of the Fanafo village is about 1,000 and almost all the families are engaged in agriculture
and livestock farming. The Sarakata Hydropower Facility is hiring a total of 10 operation staff coming from
and living in this village. After starting the construction of the 3" stage, some laborers will be hired.
During the 1* and 2™ stages, about 50 persons for 12 months were hired as labor from the Fanafo village.
As the labor wage is an important income for the rural people as cash earning, it needs to pay attention to the
labor hiring plan for the 31 stage to avoid any conflict among the villages and/or individuals.

6.16 Land use and utilization of local resources

Agriculture and livestock farming are the major land use. There is no impact on land use in this project.
6.17 Social institutions, such as social infrastructure and local decision-making institutions

There is no impact on social institutions in this project.
6.18 Existing social infrastructures and services

There are some existing social infrastructures, including a small water supply system, the local school, the
clinic, the church, the road, and an electrical system. No impact on social infrastructure and services are
expected as a result of this project.

6.19 The poor, indigenous, or ethnic people

There is no relationship with this project.

6.20 Misdistribution of benefit and damage

For almost all the people of Fanafo Village, their level of comfort and quality of life has improved as a

result of the Sarakata hydroelectric power generation facility. However, the next chapter identifies a

problem related to the improvement in quality of life.
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6.21 Local conflict of interests

The Sarakata hydropower project was constructed on two parcels of land which are owned by the custom
owners. One part of the land is leased out by the custom owners to PRV (Plantation Reunions du Vanuatu).
The hydropower project occupies 5.2ha of this land. The other part of the land, about 13.9ha, is still in
dispute by the custom owners. There are five claimants to the land.

There have been no problems between the government and PRV, despite the fact that the government has
not paid any rental fees for about 10 years. Instead of getting the rental fees from the government, PRV
required duty exemptions on fuel and agricultural materials for three years. The original custom owners of
this 5.2ha of land before it was sold or leased to PRV are four persons corresponding to above 1 to 4.

Regarding another parcel of the land with 13.9ha, the government attributes this dispute to the land
ownership conflict between five persons. However, the government has tried to resolve this dispute by
having many meetings with claimants so far. As a result of that, the government put forward following two
proposals to the claimants:

(1) The government makes a lump sum payment for the 13.9ha of land into a trust fund to be owned by the five
custom owners. The custom owners will be solely responsible for the trust fund management.
(2) The government is awaiting a court ruling on which of the five claimants is the true owner of the land.

Then, the government will make payment for the 13.9ha directly to the true owner.

The five claimants agreed on the (2) proposal, but Mr. Thomas Toaserekite's family has moved near the
entrance into the hydroelectric power facility and blocked the entrance several times because the court was
slow in hearing the case. This trouble was published in the Daily Post Newspaper in June 8, 2004. The
government held the meeting again with the five claimants in July, 2004, and got the agreement that all

claimants must wait for the court ruling.

According to Mr. Leo Moli, Energy Unit, this type of trouble is not rare, because the border line of the lot is
not precisely fixed in rural areas in Vanuatu. However, as the government has not paid any rental fee to the
landowners for about 10 years, the background of this problem should be clarified and followed before project
implementation.

6.22 Gender

There is no relationship with this project
6.23 Children’s rights

There is no relationship with this project
6.24 Cultural heritage

According to the people of Fanafo village, the Sarakata Waterfall is one of the sacred areas for the village.
However, the traditional ceremonial rites for the waterfall have not been conducted so far, and nobody has
been there due to the poor accessibility. There are no other cultural heritage sites along the Sarakata River.

6.25 Infectious diseases such as HIV/AIDS etc.

Since almost all the labors were hired from the surrounding villages during the 1% and 2™ construction

stages, there was no problem relating to infectious diseases. During 3" construction stage, almost all the

labors will be hired from the surrounding villages, the same as before.
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6.26 Others
(1) Protected Areas
There are two natural protected areas, Vatiei National Park and Loru Conservation Area, in Santo Island.
However, there is no protected area near the site.
(2) Landscape and Tourism
There is no possibility that the project will adversely affect the local landscape. No tourist has visited the
Sarakata Waterfall so far.
(3) Environmental NGOs
The following are the major environmental NGOs in Vanuatu,
- Vanuatu Association of Non-Government Organization (VANGO),
- Wan Tok Environment Center, Tel/Fax 36153, Roy Hills, Luganville, Santo,
- Director, FSP-Vanuatu, Telephone 22915, Fax 24510, E-mail: admin@fspi.org.vu, and
- Mr. David Esrom, Eco-Man Consultants Limited. Ph: 24977, Fax: 24977. Mobile Phone: 43219.
(4) International Conventions
Vanuatu ratifies the following international convention:
- United Nations Convention on Biological Diversity (UNCBD),
- United Nations Framework Convention on Climate Change (UNFCCC),
- Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES),
- Montreal Protocol on Substances that Deplete the Ozone Layer, and
- United Nations Convention to Combat Desertification (UNCCD).
(5) Environmental and Social Monitoring
At present, the team has been discussing the implementation of the EIA, including the monitoring plans in
the 3™ stage with the Vanuatu government so far. It is considered that the following items should be
monitored through the construction stage and the operation stage:
- Water quality and flow,
- Dispute of land lease,
- Labor hiring program,
- Alternative electric power supply during construction stage, and

- Accident prevention plans, including contingency plans and mitigation measures.

(2) Mitigation
Mitigation measures to reduce the key impacts are summarize below:
1) Sedimentation
Mitigation measures for sedimentation include slope protection, reforestation, and removal of sediments

(hydraulic removal, mechanical removal, man-powered removal).

2) Land acquisition
Development of land acquisition plan including; total land area acquired for the project; the areas affected by
land acquisition; type and land use; ownership, tenure, and land use patterns; land acquisition procedures and

compensation; legal framework for land acquisition and compensation; compensation framework; valuation and
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compensation for lost assets; timetable and budget for the land acquisition; grievance redress.

7. Monitoring
A monitoring plan should be prepared including the following:
- Monitoring team organization chart,
- Responsible organization and person,
- Emergency contact network, and

- Contingency plans and mitigation measures.

8. Enhancement Opportunities (training, supervision, remedial action, financing, reporting and so on)

The EIA report of the Sarakata River Hydroelectric Project has not been prepared yet. So far, the
Preliminary Study team (hereinafter referred to as "the team") has been discussing the implementation of the
EIA for the project with Environmental Unit so far. Many organizations, including the Department of Public
Works, Department of Geology and Mines, Environmental Unit, Sanma Provincial Government, Department of
Provincial Affairs, Vanuatu Investment Promotion Authority, and Department of Health, are closely related to
the EIA implementation. Further discussion about EIA implementation between the Vanuatu government and

the team will be needed.
9. Consultation (state who has been contacted about the Project, means of contacting them, date when they were
contacted and so on)

Consultations with stakeholders are summarized in Table 9.1.

Table 9.1 Summary of Consultation

Date Consulted Person Means

July 26 JICA JICA Vanuatu Office
Interview
* Mr. Ike, Resident Representative

July 27 Ministry of Lands and Energy
+ Steven Tahi, Director General, Ministry of Lands and Energy Interview

 Leo Moli, Principal, Energy office

July 28 Environmental Unit , Ministry of Lands and Energy Interview
+ Ernest Bani, Head of Environmental Unit,
Interview
+ Cathenne Malosu, Assistant EIA officer, Environmental Unit
July 29 UNELCO Santo
Interview
+ Stephane Garlopeau, Area Manager
Fanafo Village
+ James Targis, Customary owner of Fanafo Village Interview

* Rukon Pelre, Customary Claimant of Hydro Land
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August 3

Environmental Unit
+ Cathenne Malosu, Assistant EIA officer, Environmental Unit
Department of Forests

+ Hanington Tate, Principal Forest Officer

Department of Geology, Mines, and Water resources

+ Chris Ioan, Director

Interview

August 4

Meteorological Service

+ Jotham Napat, Director

Statistic Center

+ Simil Johnson, Social Statistician

Vanuatu Fisheries

+ Robert Jimmy, Principal Fisheries Biologist

Vanuatu Culture Center

* Ralph Regenvanu, Director

Interview

August 5

Department of Foreign affairs

+ Paula Sami

Interview

Energy Unit
+ Steven Tahi, Director General Ministry of Lands and Energy

* Leo Moli, Pricipal Energy Officers

Department of Economic & Sector Planning

* Amdeng, Director

Department of Finance
+ Shing, Finance Policy Manager, Nikunji Soni, Adviser, Leo Moli,

Principal of Energy Unit staffs

Strategic Management Office

 Bebe, Director

Interview

August 6

Environmental Unit
+ Russell Nari, Deputy Director

+ Cathenne Malosu, Assistant EIA officer

Tourism Development Office

+ Eddy Slias, Director

UNELCO

+ Raffin, Managing Director

Interview

August 9

Lap Up Meeting: Ministry of Lands and Energy
+ Steven Tahi, Director General, Ministry of Lands and Energy
+ Leo Moli, Principal, Energy office
+ Soni, Department of Finance

+ Ernest Bani, Envirnmental Unit

Interview

State Law Office

+ Michel Edwards, Legistration Advisor

Interview
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August 10

Lap Up Meeting: Ministry of Lands and Energy

+ Steven Tahi, Director General, Ministry of Lands and Energy

+ Leo Moli, Principal, Energy office

+ Ernest Bani, Environmental Unit

Interview

August 11

Ministry of Lands and Energy

+ Steven Tahi, Director General, Ministry of Lands and Energy

+ Leo Moli, Principal, Energy office

+ Ernest Bani,Environmental Unit

Interview

August 12

Sanma Provincial Council in Santo

+ Kenneri Alvea, Environmental Officer

Sanma Provincial Council in Santo

+ Toan Viji, Acting Regional Forestry Officer

Fisheries Department, Santo

+ Alsen Obed, Fisheries Extension Officer

Rural land Office, Santo

» Gordon Wille, Rural lands Officer

Interview

August 13

Wantok Environment Center (NGO)

* Roy K. Hills, Technical Advisor

Department of Forests

+ Watson J. Lui, Deputy Director

Interview

meeting

and

August 17

UNELCO

+ John Chniel, Responsible Exploitation Eau

JICA JICA Vanuatu Office

- Mr. Ike, Resident Representative

Prime Minister Office

+ Jean Sese

Interview

August 18

Energy Unit
+ Leo Moli, Principal, Energy office

+ Fred, Energy officer

Interview

August 19

Sanma Provincial Council in Santo

+ Kenneri Alvea, Environmental Officer, Sanma Provincial Council in

Santo

+ Ioan Viji, Acting Regional Forestry Officer

Interview

August 23

Rural water supply

+ Kalparam Cershom, Engineer

Interview

August 24

Energy Unit
+ Leo Moli, Principal, Energy office
* Leo Moli

Director, Environmental Unit

* Russell Nari, Deputy

Interview
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+ Cathenne Malosu, Assistant EIA officer
Department of Forests

+ Hanington Tate, Principal Forest Officer
Rural water supply

+ KalparamCershom,Engineer

August 25 JICA JICA Vanuatu Office
Meeting

- Mr. Ike, Resident Representative

10. Review of EIA Report where available (Environmental Compliance Certificate, Consistency with JICA
guidelines)

The EIA report of the Sarakata River Hydroelectric Project has not been prepared yet.
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11. Related documents (Maps and so on)

Survey area is shown in Figure 11.1.
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M3 REdSRERER

Terms of Reference (TOR)
Monitoring Study on Environmental and Social Considerations

to Be Implemented by the Government of Vanuatu (Draft)
August 23, 2004
JICA Preparatory Study Team
Nobuyuki Nakazawa

This draft TOR provides the objectives, scope of work, and contents for the environmental and social

consideration study on the Project for the Sarakata River Hydroelectric Power Development (3rcl Stage)

1. Objectives
The objectives of this study are, as follows: (1) To understand the actual situation of the natural and social
environment around the Sarakata hydroelectric power generation facility (hereinafter referred to as "the site");
(2) To measures for mitigating the project’s prospective adverse impacts; and (3) To monitor the adverse

impacts on the natural and social environment around the site during the construction and the operation stages.

2. Scoping of Environmental Factors to Be Affected
2.1 Natural Environment
(1) Construction Stage

The following impacts may occur during the 31 stage construction: 1) flow volume may increase at the
section between the weir and the power facility due to the shutoff of the water intake from the Sarakata
River; 2) water quality may deteriorate due to the earthwork and the increase in flow volume at the
section between the weir and the power facility. These potential adverse impacts may affect aquatic life
and the vegetations in the Sarakata River. Environmental monitoring, including river flow, water quality,

aquatic life, and vegetation will be needed during the construction stage.

(2) Operation Stage
After the completion of the 3™ stage construction, flow volume may decrease at the section between the
weir and the power facility. To mitigate the above, a detailed design which reflects environment

consideration, water quality, and flow monitoring will be needed during the operation stage.

2.2 Social Environment

The Sarakata hydropower project was constructed on two parcels of land which are owned by the custom
owners. One part of the land, 5.2 ha, is leased by the custom owners to PRV (Plantation Reunions du
Vanuatu). The other part of the land, 13.9ha, is still in dispute. The countermeasures against this dispute
should be clarified and monitored through the construction and the operation stages.

(1) Construction Stage
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It will be important to pay attention to the conflict between the proponent and the local communities in
labor hiring during the 31 stage construction because the labor wage would be a significant income to the
local communities. Water quality deterioration due to increased turbidity downstream of the site may
affect the fishing ground of the Fanafo village people. Since freshwater fish and crustaceans are an

important food source for the rural people, countermeasures and monitoring will be needed.

(2) Operation Stage

The above land lease dispute problem should be monitored and resolved.

3. Contents of the Study
3.1 Baseline Study
3.1.1 Natural Environment
(1) Hydrology and Water Quality Study
- Period: September, 2004 to January, 2005
- Frequency: once a month, total five (5) times
- Parameters:
1) Observation: river width, water color, and taking photographs,
2) Flow: current meter and/or setting gauging station, cross section,
3) Water quality: water temperature, pH, DO, EC, SS, T-SS, turbidity, alkalinity, hardness
-Location: Total five (5) points:
1) Upstream from the weir at a location unaffected by the weir’s inundation (control point), only for
water quality;
2) Pond water behind the weir, only for water quality;
3) Section between the weir and the power generation facility, for water quality and flow;
4) Downstream from the power generation facility, only for water quality; and
5) Water intake channel, for water quality and flow.
-Methods: portable meter and laboratory chemical analysis based on the Standard Methods and other

certified measurement methods

(2) Aquatic Life Study
- Period: September, 2004 to January, 2005
- Frequency: as a rule, once during the rainy season and once during the dry season, total two (2) times
* Select the best season for species
- Parameters: nekton, crustacean, and others
* Select the target species which are important for rural people as a food
-Location: Total two (2) points:
1) Section between the weir and the power generation facility,
2) Downstream from the power generation facility.

-Methods: trapping, identification, and interviews with village people.
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(3) Vegetation Study
- Period: September, 2004 to January, 2005
- Frequency: once during the study period, total one (1) time
- Parameters: herbaceous, woody and aquatic plants
-Location: Total one (1) zone:
1) The Sarakara River banks at the section between the weir and the power generation facility,

-Methods: observation and identification

3.1.2 Social Environment
(1) Village Study Around the Site
- Period: September, 2004 to January, 2005
- Frequency: once during the study period, total one (1) time
- Parameters: Relationship between villages and the Sarakata River, including distribution of the related
villages, population, water use for the Sarakata River catchment area
-Location: catchment area of the Sarakata River

-Methods: existing information and site survey

(2) Land Lease Issues
The following study should be conducted:
- Background information on the land lease issues, including the mitigation measures having been
conducted by the government so far, and
- Collection of current information on these issues, including opinions from land custom owners and

the Fanafo village people.

3.2 Mitigation Measures
The following mitigation measures should be described:
3.2.1 Construction Stage
(1) Natural Environment Conservation
- Water quality degradation prevention measures caused by the anticipated increase in water flow at

the section between the weir and the power generation facility and earth works,

(2) Social Environment Conservation

- Public hearing and explanatory meeting of the 3" stage project to the relating villages,
- Mitigation measures against the land lease issues,

- Labor hiring program,

- Alternative electric power supply during construction stage, and

- Accident prevention plans, including contingency plans and mitigation measures,

3.2.2 Operation Stage

- Plan to keep adequate flow of the Sarakata River at the section between the weir and the power
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generation facility.

3.3 Monitoring
A monitoring plan should be prepared including the following:
- Monitoring team organization chart,
- Responsible organization and person,
- Emergency contact network, and

- Contingency plans and mitigation measures.

3.3.1 Construction Stage
(1) Natural Environment
Hydrological and water quality monitoring should be conducted, as follows:
- Period: during the construction stage,
- Frequency: once a month,
- Parameters: same as the Baseline Study,
-Location: same as the Baseline Study, and

-Methods: same as the Baseline Study.

(2) Social Environment

The land lease issues should be monitored once a month.

3.3.2 Operation Stage
(1) Natural Environment
Hydrological and water quality monitoring should be conducted, as follows:
- Period: one (1) year since operation start,
- Frequency: once a month,
- Parameters: same as the Baseline Study,
-Location: same as the Baseline Study, and

-Methods: same as the Baseline Study.

(2) Social Environment

The land lease issues should be monitored semi-annually by seeing the light at the end of the tunnel.

4. Report
The following reports should be submitted to the JICA Office in Vanuatu:

(1) Execution plan on "Monitoring Study on Environmental and Social Considerations" should be
submitted by the end of October, 2004, which includes the detailed plans on the baseline study, mitigation
measures, and monitoring;

(2) Baseline Study report stipulated in this TOR should be submitted within two (2) months after

finishing all site surveys; and

~114 -



(3) Monitoring report should be submitted monthly after starting the monitoring.

5. Notes

5.1 Hydrological and water quality studies should start as soon as possible.

5.2 Using the flow data measured in this early September and the past flow record, the minimum discharge
volume from the weir to the Sarakata River during dry season should be determined referring the other
Baseline Study results.

5.3 Flow monitoring at the section between the weir and the power generation facility and at the water intake
channel should be continued after completion of this study to keep adequate flow in the Sarakata River.

5.4 Monitoring of the land lease issues should be continued and reported to the JICA office in Vanuatu on

Vanuatu government's own initiative after the completion of this Study.
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Plant species of conservation significance

Endemic plant spe'r‘:‘ies

Plant species of cultural or
economic value

Plant species that are rare
or vulnerable

Agathis silbae (Kaun)

Calamus vanuatuensis
(Rattan)

Callophyllum neo ebudica
(Tamanu )

Carpoxylon macrospermurmn
(Palm) monospecific genus

Caryota ophiopellis (Snakeskin
Palm)

Clinostigma harfandii (Palm)

Cyphosperma voutmelense
{Palm)

Dioscorea hebridensis (Yam)
Ficus granatum (Nabanga)
Heterospathe uniformis (Paim)
Licuala cabalionii (Palm)

Macaranga megacarpa
(Navenue)

Neoveitchia brunnea (Paim)
Orchidaceae spp. (Orchids)
Physokentia tete (Palm)
Veitchia spp. (Paim)

Bambusa spp. (Bamboo )
Cordyline fruticosa (Nangaria )
Cyatheaceae spp. (Tree Ferns)
Cycas spp. { Namele)

Fruit trees (Naos, breadfuit, ....)
and their genetic variants

Medicinal plants

Metroxylon warburgii (Natangura )
Pandanaceae spp. (Pandanus)
Fiper methysticum (Kava)

Root crops (yam, wild yam., taro,
water taro, kumala) and their
genetic variants

Tree species used for local
construction and cances

Wild “cabbages”

Wild cane (Saccharum maximum.)

Agathis macrophyiium (Kauri)
Agathis silbae (Kauri)

Cananum harveyi (Nangae)
Carpoxylon macrospermum (Palm)
Caryota ophiopellis (Snakeskin Palm)
Clinostigma harlandii (Palm)

Cycas seemanii (Cycad)
Cyphopsperma voutmelensis (Palm)
Gulubria cylindrocarpa (Palm)
Heterospathe uniformis (Palm)
Licuala caballionii (Palm)
Metroxylon warburgii (Natangura)
Neoveitchia brunnea (Paim)
Orchidaceae spp. (various orchids)
Felagodoxa henryana (Palm)
Physokentia tete (Palm)

Santalum austrocaledonicum
(Sandlewood)

Veitchia sp. (Palm)

[51H&#t] National Biodiversity Conservation Strategy, Environmental Unit, Nov, 1999
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Animal species of conservation significance

Endemic animal
species

¥ X3 NA\XTYEHIZBITS2EEEMD) R +

Animal species of
cujtural and
economic value

Animal species
localily vulnerable to
over exploitation

| Animal species that

are rdare or
vulnerable

Aplonis santovastris (Santo
Mountain Stariing)

Crytabhepharus
novohebridicus (Beach
Skink )

Ducula bakenr (Vanuatu
Mountain Pigeon )

Emoia aneityumensis
(Aneityumn Skink)

Emoia nigromarginata
(Pentecost Green Skink)

Emuoia sanfordi (Vanuatu
Skink )

Emoia speiseri {Speiser's
Skink)

Halcyon farguhari
(Vanuatu Kingfisher )

Macrobrachium sp. nov.
(Freshwater Prawn)

Megapodius freycinet
{Incubator Bird )

Myeomeia cardinalensis
(Vanuatu Honeyeater)

Narave Pig — genetic
variant of Sus scrota

Neolalage banksiana
(Vanuatu Fly Catcher )
endemic genus

Perochirus guentheri (Saw-
tailed Gecko)

Petula sp. (Snail)

Phyiidonyris notabilis
{Vanuatu Mountain
Honeyeater )

Polyura sacco and other
butterfly species

Pteropus anetianus {(White
Flying Fox)

Pteropus fundatus (Banks
Flying Fox )

Stenogobius sp.,
Sicyopterus sp., Sicyopus
sp.. Stiphodon sp.,
Vivineala pryhotigris, sp.
nov.( Frashwater Fish)

Zosterops flavifrons
(Yellow White- eye )

All shellfish
Anguille sp. (Eel)

Birgus latro (Coconut
Crab)

Chelonidae (All turlle
species)

Ducula baker (Vanuatu
Mountain Pigeon )

Ducula pacifica (Pacific
Imperial Pigeon )

Gallus gallus (Red Jungle
Fowl / Wild Fowl )

Land Crabs

Macrobrachium spp.
(Freshwater Prawns )

Megapadius freycinet
{Incubator Bird )

Panulirus spp. and
Paribacus
caledonicus...Labster

Pteropus anetianus (White
Fiying Fox)

Pteropus tonganus
(Pacific Flying-fox )

Puffinus lberminferi gunax
(Audubon's Shearwater )

Puffinus pacificus
{Wedge-tailed Shearwater)

Tridacna spp. (Giant Clam)
Trochus nifoticus (Trochus)

Turbo marmoratus (Green
Snail)

All commercial sea
cucumber species

All land crabs
All species of Flying-fox

Birgus latro (Coconut
Crab)

Charonia tritonis (Triton
Shell )

Cheionidae (All turtle
specles)

Ducula bakeri (Vanuatu
Mountain Pigeon )

Ducula pacifica (Pacific
Imperial Pigeon)

Macrobrachium spp
(Freshwater prawns)

Megapodius freycinet
(Incubator Bird )

Neritid spp (freshwater
sheilfish, arsih)

Panulirus spp. and
Paribacus
caledonicus...Lobster

Scylla sp. (Mud Crab)

Tridacnid spp. (Giant
Clam)

Trochus niloticus (Trochus)

Turba marmoratus (Green
Snail)

All Flying-fox species

Birgus latro (Coconut
Crab)

Brachylophus fasciatus
{Banded Iguana)
Introduced from Fiji.

Chaerephon bregullae
(bat)

Charmosyna palmarum
(Green Palm Lorikeet ) —
Vanuatu and Santa Cruz
Group

Charonia tritorns (Triton
Shell )

Chelonidae (Al turtle
species)

Crocodyius porosus
(Saltwater crocodile)

Ducula bakeri (Vanuatu
Mountain Pigeon)

Ducula pacifica (Pacific
imperial Pigeon)

Dugon dugong (Dugong )

Erythrura cyaneovirens
{Rayal Parrotfinch)

Falco peregrinus
(Peregrine Falcon)

Gallicolumba
sanctaecrucis (Santa Cruz
Ground Cove ) Vanuatu
with Santa Cruz Group

Hippopus hippopus (Giant
Clam)

Megapodius freycinet
(Incubator Bird )

Tridacna spp (Giant

| Clams)

[5IM%&#+] National Biodiversity Conservation Strategy, Environmental Unit, Nov, 1999
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MINUTES OF DISCUSSIONS
ON

'THE PREPARATORY STUDY
ON

THE PROJECT FOR THE SARAKATA RIVER HYDROELECTRIC POWER
| DEVELOPMENT (3RD STAGE)
' IN
REPUBLIC OF VANUATU

In response to a request for Grant Aid from the Government of Republic of Vanuatu
(hereinafter referred to as "Vanuatu"), the Government of Japan decided to conduct a Preparatory
Study on the Project for the Sarakata River Hydroelectric Power Development (3rd Stage)
(hereinafter referred to as "the Project") and entrusted the study to the Japan International
Cooperation Agency (hereinafter referred to as "JICA"),

JICA sent to Vanuatu the Preparatory Study Team (hereinafter referred to as "the Team"),
which is headed by Dr. NIWA, Akira, Senior Adviser, Institute of International Cooperation, JICA
and is scheduled to stay in the country from 26 July to 26 August, 2004.

The Team held a series of discussions with the officials concerned from the Government of
Vanuatu and conducted a field survey at the study area.

In the course of discussions and field survey, both parties confirmed the main items
described on the attached sheet.

Port Vila, 11 August, 2004

— E ;
%}L%Aﬁ-& /

Ni%va, Akira Stephen Tght’
Leader Dl‘re’ctor General SRy 7 LS . AT
Preparatory Study Team Ministry of Lands, GeologysMmes; ‘Briergy, &

. . . . G, X .
Japan Cooperation International Agency Environment My S e
Japan Vanuatu i ‘

Witness By /g
Simeon ;yﬁy




- Secretariat makes annual usage plan for Sarakata Savings and distributes it to the Members of the
SC, Embassy of Japan in Fiji and JICA Vanuatu Office one month before the SC.

-The usage plan for Sarakata Savings becomes effective after the approval of the SC.

-Chairman reports for Sarakata Savings. and Repairs/Renewal Fund to the Members of SC,
Embassy of Japan in Fiji and JICA Vanuatu Office annually.

-The Members of the SC makes and carries out necessary measures for the smooth implementation
and proper operation/maintenance of the Project.

5-3. The Vanuatu side expressed that the Sarakata Savings should be used strategically under the
long-term rural electrification plan and requested the cooperation for setting up for it. The Team
agreed to convey the request to the Government of Japan.

5-4. Any future changes to the composition of the SC is a matter that would need to be discussed by
both parties.

6. Requested items by the Government of Vanunatu
The Vanuatu side requested the following items. Both sides agreed that hydroelectric generator
shall be main power resource. JICA will assess the appropriateness of the request and will report
the findings and results to the Government of Japan.
- A 600 kW hydropower turbine
- A 750 kVA generator
- Auxiliary equipment
- Penstock from head tank to generator
- Power house extension for workspace
- Replacement of governors for existing generation units to ones with stand alone mode
- Inspegtion and fepair/rehabilitation of existing all facilities

7. Environmental and Social Impact

7-1. The Team explained that -there are some environmental and social issues to consider for an
impact assessment for this project. For example, a part of the agreement of land lease with 5
consumer landowners for Sarakata hydropower station constructed by Japan Grant Aid in 1993, 94
had not concluded yet because boundaries of each owner’s land were not legally clarified. The
Team explained that the impact of the Project for environment and society would be evaluated
strictly based on “JICA Guideline for Environmental and Social Consideration”.

7-2. The Team shall make the draft of Terms of Reference (hereinafter referred to as "the TOR") of
necessary assessments and procedures for environmental and social issues in the Project and report it
to the Vanuatu side by the end of coming September. The Vanuatu side and the Team shall agree to a
final Terms of Reference which will guide the Environmental Impact Assessment process under the
cost of the Vanuatu side.

7-3. The Vanuatu side understood that the completlon of the above-mentioned necessary assessments
and procedures was one of the necessary conditions for implementation of the Basic Design Study.

8. Sarakata Reserve Fund

8-1. The Vanuatu side explained that the balance of the gross revenues from Sarakata hydropower
plant was as shown in Annex-3.

8-2. The Vanuatu side expressed that the usage of the Sarakata Savings for rural electrification
should be increased. Both sides agreed that its usage would be decided by the SC.
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9. Operation and Maintenance
9-1. The Team confirmed that the existing generators had been operated and maintained for 10 years

' successfully. By site survey, the Team identified that large of area of the ground along the
existing headrace canal shows severe cracks, a symptom of possible landslide.

9-2. The Team expressed that the situation was aggravating for the structure of the headrace canal
and that following measures should be taken urgently
 installation of temporary sheets to prevent the rain from permeating into the potential landslide
surfaces
- permanent measures for protection from landslide )

9.3. The Vanuatu side explained that the above-mentioned countermeasures are to be carried out at
the cost of Vanuatu side. The Vannatu side shall complete installation of above-mentioned
sheets before the start of next rainy season and the permanent measures for protection from
landslide as soon as practically possible.

9-4. Both sides agreed that the Sarakata Hydropower Station should be under sustainable operation
and maintenance after 2010 when the concession for power generation and supply in Luganville
expired. '

9-5. The Vanuatu side agreed to allocate the necessary budget and personnel for implementation of
the Project and for the sustainable operation and maintenance of Sarakata Hydropower Station.

A



-
.

1)

[N

1

b)

c)
d)

e)

Annex-1
JAPAN'S GRANT AID SCHEME
Grant Aid Procedure

Japan's Grant Aid Program is executed through the following procedures.
Application  (Request made by a recipient country)

Study (Basic Design Study conducted by JICA)
Appraisal & Approval (Appraisal by the Government of Japan and Approval by
Cabinet) ,
Determination of (The Notes exchanged between the Governments of Japan
. Implementation and the recipient country)

Firstly, the application or request for a Grant Aid project submitted by a recipient country is
examined by the Government of Japan (the Ministry of Foreign Affairs) to determine
whether or not it is eligible for Grant Aid. If the request is deemed appropriate, the
Government of Japan assigns JICA to conduct a study on the request. If necessary, JICA
send a Preliminary Study Team to the recipient country to confirm the contents of the
request.

Secondly, JICA conducts the study (Basic Design Study), using Japanese consulting firms.

Thirdly, the Government of Japan appraises the project to see whether or not it is suitable
for Japan's Grant Aid Programme, based on the Basic Design Study report prepared by
JICA, and the results are then submitted to the Cabinet for approval.

Fourthly, the prdject, once approved by the Cabinet, becomes official with the Exchange of
Notes signed by the Governments of Japan and the recipient country.

Finally, for the implementation of the project, JICA assists the recipient country in such
matters as preparing tenders, contracts and so on.

Basic Design Study

Contents of the Study ‘

The aim of the Basic Design Study (herginafter referred to as "the Study"), conducted by
JICA on a requested project (hereinafter referred to as "the Project"), is to provide a basic
document necessary for the appraisal of the Project by the Government of Japan. The
contents of the Study are as follows:

confirmation of the background, objectives and benefits of the Project and also institutional
capacity of agencies concerned of the recipient country necessary for the Project's
implementation;

evaluation of the appropriateness of the Project to be implemented under the Grant Aid
Scheme from the technical, social and economic points of view;

confirmation of items agreed on by both parties concerning the basic concept of the Project;
preparation of a basic design of the Project; and

estimation of costs of the Project.
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2)

3)

4)

The contents of the original request are not necessatily approved in their initial form as the
contents of the Grant Aid project. The Basic Design of the Project is confirmed considering
the guidelines of Japan's Grant Aid Scheme.

The Government of Japan requests the Government of the recipient country to take
whatever measures are necessary to ensure its self-reliance in the implementation of the
Project. Such measures must be guaranteed even through they may fall outside of the
jurisdiction of the organization in the recipient country actually implementing the Project.
Therefore, the implementation of the Project is confirmed by all relevant organizations of
the recipient country through the Minutes of Discussions.

Selection of Consultants

For the smooth implementation of the Study, JICA uses a consulting firm selected through
its own procedure (competitive proposal). The selected firm participates the Study and
prepares a report based upon the terms of reference set by JICA.

At the beginning of implementation after the Exchange of Notes, for the services of the
Detailed Design and Construction Supervision of the Project, JICA recommends the same
consulting firm which participated in the Study to the recipient country, in order to maintain
the technical consistency between the Basic Design and Detailed Design as well as to avoid
any undue delay caused by the selection of a new consulting firm.

Japan's Grant Aid Scheme

What is Grant Aid?

The Grant Aid Program provides a recipient country with non-reimbursable funds to
procure the facilities, equipment and services (engineering services and transportation of the
products, ete.) for economic and social development of the country under principles in
accordance with the relevant laws and regulations of Japan. Grant Aid is not supplied
through the donation of materials as such.

Exchange of Notes (E/N)

Tapan's Grant Aid is extended in accordance with the Notes exchanged by the two
Governments concerned, in which the objectives of the project, period of execution,
conditions and amount of the Grant Aid, etc., are confirmed.

"The period of the Grant" means the one fiscal year which the Cabinet approves the project
for. Within the fiscal year, all procedure such as exchanging of the Notes, concluding
contracts with consulting firms and contractors and final payment to them must be
completed.

However, in case of delays in delivery, installation or construction due to unforeseen factors
such as weather, the period of the Grant Aid can be further extended for a maximum of one
fiscal year at most by mutual agreement between the two Governments.

Under the Grant, in principle, Japanese products and services including transport or those of
the recipient country are to be purchased.

When the two Governments deem it necessary, the Grant Aid may be used for the purchase
of the products or services of a third country.
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However, the prime contractors, namely consulting, contracting and procurement firms, are
limited to "Japanese nationals". (The term "Japanese nationals” means persons of Japanese
nationality or Japanese corporations controlled by persons of Japanese nationality.)

Necessity of "Verification"

The Government of the recipient country or its designated authority will conclude contracts
denominated in Japanese yen with Japanese nationals. Those contracts shall be verified by
the Government of Japan. This "Verification" is deemed necessary to secure accountability
of Japanese taxpayers.

Undertakings required to the Government of the recipient country

to secure a lot of land necessary for the construction of the Project and to clear the site;

to provide facilities for distribution of electricity, water supply and drainage and other
incidental facilities outside the site; : ‘

to ensure prompt unloading and customs clearance at ports of disembarkation in the
recipient country and internal transportation therein of the products purchased under the
Grant Aid;

to exempt Japanese nationals from customs duties, internal taxes and fiscal levies which may
be imposed in the recipient country with respect to the supply of the products and services
under the verified contracts;

to accord Japanese nationals whose services may be required in connection with the supply
of the products and services under the verified contracts such as facilities as may be
necessary for their entry into the recipient country and stay therein for the performance of
their work;

to ensure that the facilities constructed and products purchased under the Grant Aid be
maintained and used properly and effectively for the Project; and

to bear all the expenses, other than those covered by the Grant Aid, necessary for the
Project.

"Proper Use"

The recipient country is required to maintain and use the facilities constructed and
equipment purchased under-the Grant Aid properly and effectively and to assign the
necessary staff for operation and maintenance of them as well as t0 bear all the expenses
other than those covered by the Grant Aid.

"Re-export”
The products purchased under the Grant Aid shall not be re-exported from the recipient
country.

Banking Arrangement (B/A)

The Government of the recipient country or its designated authority should open an account
in the name of the Government of the recipient country in an authorized foreign exchange
bank in Japan (hereinafier referred to as "the Bank"). The Government of Japan will execute
the Grant Aid by making payments in Japanese yen to cover the obligations incurred by the
Government of the recipient country or its designated authority under the verified contracts.

The payments will be made when payment requests are presented by the Bank to the
Government of Japan under an Authorization to Pay (A/P) issued by the Government of
recipient countty or its.designated authority.

. B

27
i



IR,

9)

Authorization to Pay (A/P)

The Government of the recipient country should bear an advising commission of an
Authorization to Pay and payment commissions to the Bank.
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Major Undertakings to be taken by Each Government

Amnex-2

No.

Items

To be covered [To be covered

by Grant Aid

by Vanuatu
Side

To secure land

To clear level and reclaim the site when needed

To construct gates and fences in and around the site

To construct the parking lot

Ln | [0 |19 [

To construct roads

1) Within the site

2) Outside the site

8

To construct the building

To provide facilities for the distribution of electricity , water supply , drainage and other
incidental facilities

1) Electricity

a) The distributing line to the site

b) The drop wiring and internal wiring within the site

¢) The main circnit breaker and transformer
2) Water Supply ’

a) The city water distribution main to the site

b) The supply system within the site (receiving and elevated tanks)

3) Drainage

8) The city drainage main(for storm sewer and others to the site)

b) The drainage system (for toilet sewer, ordinary waste, storm drainage and others)
within the site

4} Gas Supply

a) The city gas main to the site

b) The gas supply system within the site

5) Telephone System

a)The telephone trunk line to the main distribution frame/panel (MDF) of the building

'b) The MDF and the extension after the frame/panel

6) Furniture and Equipment

a) General furniture

b) Project equipment

To bear the following commissions to the Japanese foreign exchange banking services
based upon the B/A

1} Advising commission of A/P

2) Paymernt commission

R
o

To ensure unloading and customs clearance at port of disembarkation in recipient country

1) Marine (Air) transporiation of the products from Japan to the recipient country

2) Tax exemption and custom clearance of the products at the port of disembarkation

3) Internal transportation from the port of disembarkation to the project site

10

To accord Japanese nationals whose services may be required in connection with the
supply of the products and the services under the verified contact such facilities as may
be necessary for their entry into the recipient country and stay therein for the
performance of the their work

11

To exempt Japanese nationals from customs duties, internal taxes and other fiscal levies
which may be imposed in the recipient country with respect to the supply of the
products and services under the verified contracts

12

To maintain and use properly and effectively the facilities contracted and equipment
provided under the Grant

13

To bear all the expenses, other than those to be borne by the Grant, necessary for
construction of the facilities as well as for the transportation and installation of the

equipment




Annex-3

The balance of the gross revenues from Sarakata hydropower plant (VT)
Revenue - Expenditures
Gross Revenue from | Operation and Repairs/Renewal Sarakata Savings
Sarakata Maintenance Cost Funds
Hydropower Station
Mar 95 —Feb 96 40,665,952 20,000,000 10,000,000 10,665,952
Mar 96 — Feb 97 86,284,823 20,000,000 10,000,000 56,284,823
Mar 97 —Teb 98 91,796,936 20,000,000 10,000,000 61,796,936
Mar 98 — Feh 99 81,684,288 20,000,000 10,000,000 51,684,288
Mar 99 - Feb 00 82,669,765 20,000,000 10,000,000 52,669,765
Mar 00 —Feb 01 100,473,914 20,000,000 10,000,000 70,473,914
Mar 01 —Dec 01 . 80,456,685 16,666,667 8,333,333 55,456,685
Jan 02 — Dec 02 59,950,178 20,000,000 10,600,000 29,950,178
Jan 03 — Dec 03 57,886,496 20,000,000 10,000,000 27,886,496
Toatal 681,869,037 176,666,667 $8,333,333 416,869,037
The expenditures of Sarakata Savings (VT)
Urban Rural Administration | Luganvilie | VAT Total
Electrification | Electrification Tariff Expenses
. Subsidy
Mar 96 —Feb 97 11,971,148 1,279,043 0 0 0 13,250,191
Mar 97 —Feb 98 31,641,646 3,588,635 028,452 0 0 36,158,733
Mar 98 — Feb 99 41,224,964 3,173,571 5,817,238 0 5,880,276 56,096,049
Mar 99 —Feb G0 52,124,756 2,047,354 3,996,473 0 7,015,153 65,783,736
Mar 00 — Feb 01 43,461,888 19,135,713 12,251,012 0 6,964,112 81,812,725
Mar 01 —Dec 01 23,984,690 0 13,047,500 0 2,998,085 40,030,275
Jan 02 —Dec 02 20,460,908 4,335,951 7,460,604 | 15,741,30 4,156,239 52,175,002
0
Jan 03 — Dec 03 29,201,04 29,201,040
0
Toatal 224,870,000 34,180,267 143,501,279 | 44,942,34 27,013,865 | 374,507,751
0
| Sarakata Reserve Fund Left on 11 Aug, 2004 (VT) | 53,508,555 |
The main results by Sarakata Reserve Fund from 1996 to 2003
Rate of Electrification | Number of Electrified | Luganville Tariff Subsidy
household
Urban Electrification
Luganville Electrification | 40%—>89.1% | Nul—668 | -
Rural Electrification
Epau Village Electrificati 0%—89% 0—49 -
on
Isangel Electrification Nul Nul-543 -
Lakatoro/Norsup Nul Nul—499
Electrification
Tariff Subsidy
l - l 35.05—30.45VT/kWh

Luganville Tariff Subsidy _| -
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The expenditures of Repairs/Renewal Fund

(VT)

Expenditures Main Items of Expenses :

Mar 96 —Feb 97 4,656,751 ' Purchase of New Control Boards
Mar 97 —Feb 98 0 :

Mar 98 —Feb 99 124,117 Recovery of Cyclone Damage
Mar 99 —Feb 00 10,343 Bank Charges
Mar 00 — Feb 01 0

Mar 01 —Dec 01 0

Jan 02 —Dec (02 10,722,820 | Renewal of HV Cubical Housing Step-down Transformer
Jan 03 — Dec 03 14,352,500 See below for Details *
Toatal 29,866,531

| Repairs/Renewal Funds Left on 11 Aug, 2004 (VT) |

58,466,802 |

*7,852,500VT — New Watchman and Shift-workers House at the Hydropower Site
6,500,000VT — Rehabilitation of Civil Structures Damaged by Heavy Raining
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