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CARICOM Caribbean Community/#1 1) 7' £ E{A

CDB Caribbean Development Bank/#1 ') JBiFER1T

CcDC Commonwealth Development Corporation/3E > = JL ABF /AT

CIF Caribbean Investment Facility/7 ') TR &EE &

CORE Co—Financing for Renewable Energy and Energy Efficiency/ B4EREET RILF—E T
FILF—EIZR S HFARE

CREDP Caribbean Renewable Energy Development Program/71 ') TS EBARTEET )L ¥ —
RA%IT0J 5L

CSAMT Controlled Source Audio-frequency Magneto Telluric Method/ith#i & ith &7

CSEP Caribbean Sustainable Energy Program/1 1) 7B RRET RILF—T OIS A

DEM Digital Elevation Model/3{E{Z= €T /L

DFID Department of International Development/Z [E| EIFREAFE T

EC$ East Caribbean Dollar/8&4 1) 7 FJL

ESIA Environmental and Social Impact Assessment/IRIE L SECE

EU European Union/3—0 v/ \tEHA

GlzZ Deutsche Gesellschaft fiir Internationale Zusammenarbeit/ K A Y Ef& Higs

GPS Global Positioning System/&#h¥k;BIfL S X T L

HR Human Resources/ A28

IDB Intern-American Development Bank/ M B ER1T

IFC International Financial Corporation/EfE &R/t

IPP Independent Power Producer/Jh i FEB£E

IRENA International Renewable Energy Agency/EIFEE A ATHE T R )L F—HR

IT Information Technology/{&#Rx T

JICA Japan International Cooperation Agency/EIR 17 HiE

MT Magnetotelluric Method/MT BHEIFE %

NZ New Zealand/ =2 —>—5 U K

OAS Organization of American States/s i/ Ht&

PPP Public Private Partnership/ & F&$#

PPU Physical Planning Unit/ B E4 LA RBEREE - AEI=Y b

RG Reykjavik Geothermal/ L of &+ E 4 thZk X &1t

SEEC Sustainable Energy for Eastern Caribbean/884h ') JBARIRET RIILX—TOS S5 A

SEF Sustainable Energy Facility/ B4 AJRET R )L ¥ —HE

SEP Stakeholder Engagement Plan/ X 7—% 75)L 4 —BE 5 5HE

SRTM Shuttle Radar Topography Mission/> 4 bJLL—H—HifizS v 3>
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SVGCL St. Vincent Geothermal Company Limited/+z > k E >t > FihEsk &4t
TEM Transient Electro Magnetic Method/ TEM EBHIFEE %
VINLEC St. Vincent Electricity Services Limited /2> b E >t Y FNEEHE S
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T hEUVEY NEORT LT 4 — U EE
HBABA R AR D IEHINEE - FESRFAE

TZ7AF IV UR— K

C |

H1E TR

-1  FHEEM

v HERT L BRI AR AT MBUR SR Z A TR D T DI T LB AR IR DI,
RS 21T, ERBOROEEER, HIE, VA N7 A g & THERREDBRIICSA
(R DHETe,

v HEER O T O YRR £ 2 S BRSO PR RIBR B BE AL, K OS]
FESEZ BT % s o> Fit,

1—2 FRExZHE

o hErREY NEOT LT o —EE CUF, BE) B hE RV N

1-3  +ERFRE
AR BT S5 EOEEIILL T OB Y Th 5,
x -1 +ERSEHE

HEEEA EHon%
MBI /L — R BORRE, Fhiti, P

o FErky NEHSH (VINLEC) EfE 12t

Hii : JICA A
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TP P RN LT T — i
BRI IR B [ IRITIE - AR % A

$oE  THIAF—LI F ORI L E
2—1  BhEIE—DIRR
TET, BT R LT —HEED D B 9B5% EEAATHREH KT L D, B hE RV
FABSEIR T, KR EIR IR TRV —IHE DK 5% REIZEIRL T D H DD, %h
DISD B 2 CIIBE I DOT R TET 4 —BAREIMEGFE LTS, 7o, (bAREIOS

[N LA PRGN

2—2 EHIE CGERERUEHRE)
(1) B
Y EOFEEHIFAHESIX. VINLEC S MIh AEAE ISt TH S,

Y E OB ORI 1931 FIZEX0DIFA L S5, 1961 F, BUFEAR 49%.

Commonwealth Development Company &K 51%@ St. Vincent Electricity Service Limited (VINLEC)
BN S Tz, 1973 4, fifavE (Electric Supply Act) 23ilE 41, EEBURIE 1979 4ED

@j&@m%&7ﬂ ZVINLEC & TOMRREZEG L CEAMREL LT,

2 HEHSTE 1973

TIMAGTE  (Electricity Supply Act 1973) 11X, &1 7 ¥ —#EEORMEL /o> T D, Z DIk
EOHEIZLAUT, VINLEC |Z IPP KO HFHEFHEE IR L TIA B RAERITTHZ LN
TE D, BRICHR L2WEEIZBWLT S VINLEC OFRAIBMETH S, 1277 L. ZDOT7(F

AFBERT D REDFF A ZLEE L TN D,

(3) HEETRBASE I 2015
2015 4= 8 A IZHEZEABHFEIZ 0 DT LWIERDES IR S, ESAREZIT TS, Z0
ERITHENGIRBISE IS DR ERET 2 6D THY | ﬁ:ﬁﬂiﬁwﬁ—%%mﬁﬁﬁﬁ
PR LTZHDTHD, AR HZNEIRBHZE D7 DOFR AR AFEIE 7 & DS OV TH
ELTWD, BIFHER|DFER izsﬁﬁﬁz%hé_&_@ofkw\&§§®%ﬂﬁowf

HEREEN 2 INTW D,

2—3  HBBOBN LRE
(1) BUFHmk
BHPRT RV —E 7 ZF—DFEEIT & o TnD, B L F— 2=y bR

FXNLE AU, 2008 TRV —BURORE « Etiz oL T0Dd, —JF, 2006 42, EFRTx

ax\
W¥~ﬁ%@F?7F%@Ui*w¥—%@$ﬁ%ﬁﬁﬁﬂﬂbﬁﬁ_%a%ﬁﬁwﬁkL
TEF= RNV —FERDBRILIN TN D,

2016 48 4
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@  Ehet

VINLEC (X 1973 - X W E ) DFE, &8, BB/ DM EREL L THEREL T\, 20
AN 20334 £ THEE S LD Z L1072 > TV D, B ENCI ST HU RS T/EE L 72\ VINLEC
VIR PED B W SEEE 21T > TN D,

2—4 RE - XERMEOTN & RE

(1) FHE

YEOEERFKEITT A —EBNARETHD, T by RRBIZRIVUE, 2 EFT0T 4
—BNRE (F—rh—tuo—<r A1) L 3EIOKNREET (PR A=~ Uy
FEL R, 73 —=F 0 R) B’EEHL TS,

FOMD T VFTF 4 — BB INTT 4 — B A REFR AL L-REFTADOE
Kiof&%énfwéoN%Y%‘n%ﬁ/%\ﬁ/7/%\%4w~%_owf%74~
BAFEIEKF L TN D,

2007 £EIFRUT, B EICIZ 5.6 MW DK TIFEERRHA D Y . 7« — BV HEIL B MW TH 5,
(2)  EER
VINLEC D%, Bl AT A%, (i) #9250 <1 /L0 33kW 268 & 11KV BlERR (27,000
EOEREEZETe) | (i) 11,000 [EOBLEHZER, (iii) 8,050 HOELT 2> HAERL S 11D,
(3  #E

EETIE, BAO—REZFNF—DFhE EFHRAAIREHIKT L T\ D, D78, KT,
B J7, K, HigE EOHIPEHITER O = R L X —OBFH HBEROMETH 5, [FIRFIZ,
AL LTeT 4 — B A RERIOK TS ER R, S DIITSBC B O FHT b /i & 7
S TWND,

2—5 BAFHRERETFA
s

FEEAR BN OVSER &L, 2009 FFEIEZIEIU 49 MW, 135 GWh Th 5,
2) E=E2

T hE Y FAREDE— 7 FEE T 1988 450D 14 MW > 5 2008 4E121X 20 MW F THIIM L.
2011 [2IE 2L IMW ICIEL TV 5, TW5, Z OFEBE I e i nE (KREDA) 32MW
IZE s> SN TV 5,
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BHERZ OV T, 1998 47> 5 2008 4EF T 10 AERNTHRTEEL 74.6GWh 75 122.9GWh
F TR 70%DHNEFIER L T D, 20955, BEEHKOFEMRIZOVLTIE, 2008 iz
TENZFIN48%. 45%DIEE# R LT\ 5,

ENOEFFEITAER T 6.9% THINT 5 L BB TS, ZIUTLY 2017 FF TITH
LWERSAMEIZ /25 LFHis T D,

(3  EIEHEOBINL L RS

LIRS O ORGSR, IHEBREMED S L TV D, 2007 4EICIT— RS RERH TE —
Fr—V%EHTEC$0.89kWh  (US$0.33/kWh) Tih-7-7%, 2008 4EIZ1ZIEIE EC$ 1.05/kWh
(US$0.39 kWh))E THIIN L7z, Z D7z, ERMESDOEIC K - TEET LM I S
VIR OHIEEHIE O FRAR FTRE = R L — A BFE L, RBHIFE IS IN D FE88 % F NRIZ T 5 & & A3
DTEETH D,

2—6  HhEBAEDIR

Y EOHZBHFEIZ DUV TIE, Reykjavik Geothermal £ (L F, RG) & Emera Caribbean £1:& @
RN L 2 EEJF & O/IT, 2014 455 H 13 HIZ Letter of Intent (Lol) 23t Sz, Z o
Lol {2 &> C,RG/Emera & B3 PPP Zfk L CHIEVEBEHFEL VLD EIF 5 Z A E ST
W5, ZOHEICHDE, RGEmMera |3 H &4 CHIZFGHA (MEFIE, HUbFRA, W
) 23 LT\ 5, 20154F6 H 30 HiZiEL, RG/Emera #HiZ X » CEHEFHEN RS-, Bl
1E. JICA. IDB D4 CHEHIZEIT 5 ESIA 23& T L, 2017 4= 1 A 5 OFEHIBRARIZ A T HE
23330 BTV D, HEHIZEIY 5 &4, UK-DFID 752 [EBUFIox L CIEEE 423 CDB
R T ST D, CDB-Contingency Loan 73 PPP 2kt L CHEfik ST, F7-, HF
JEHI DRk Eh % 451412 Abu Dhabi Fund 7> 5 ORFE AWRE STV D,

2—1  FF—. EEHEE. REOEH
(1) CDB/IDB

B U 7 REE CHIEABR RS & FAE ATRE S R L X — DB e A D 572012, IDB & CDB I
Sustainable Energy Facility (SEF)IZ&E L T\% (20154F), SEF L, AV 7 6 I [EZRIHIC,
FAFRET RV —PRE SR E 2D O TH Y | HEBHFRE O 1L —2h )% OSHARS
FEDREN N EAGTeE A% L LT\ 5, SEF I% CDB 23 % GeoSMART Facility (¥4
&%, 728, GeoSMART Facility 1%, HEEABRFSIZLE D T4 DY A7 1Txbid 5 HRIDOE 4
XEEIRD LD TH D,

CDB [FFRIEE[EICIHBWT, PPP D ) — 7 Mkt L CRE R 2 £ Ch 5,
2) CDB/DFID., EU-CIF

DFID /%, CDB 23 % Sustainable Energy for the Eastern Caribbian (SEEC) Programme % <%
LCW5% (2015), SEEC I%, FERTRET R /LF —LH T R/LF—[na] ED72DIZ, DFID Ol
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European Union-Caribbean Investment Facility (EU-CIF))» 5 DIEEE & TER SND 71 75 AT
HD,

2016 4 7 A S OE#CIE, DFID X, ) EOMEHIREIGHEIZ L CCDB ## U 4 1
JHER Y RGBT B KE RV OREE &4 HUH LT 5,

(3) Za——F K

—a—U—F REFFTE Y ML 7 EICHIBAE S 2/ L Ch V) 725 E A~ 8t 5
ZRARE LTz, 2015 AEICHLE A 7 L X ENCE LT L& [E O Iz S OBk & FE 06 L
TW5b, EENCHBIFED DR LT3,
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BIE B ARRI R

3—1 HFEODEM., 7IO—F
A OFHESEBRAGHFIZIE, T CIZ RG #HiC & » THIZSHVE AR - Hb2f - WBEAs (MT
YRR NI A TH o7, APHEIC B 2 G RO H1- - Tk, HE - #fb5 -
YRR & G O SRR AR RO L E 2 —%1T o T2,

3—2 BEH#EE
3—2—1 R ARG A
(1) TEAAREs . K ILTEED

HENEIR ORI 2 B 8 &35 B EIZ BT 2 HIEERRIS 3 2 E 2RI 225 HE,. RG (RG,
2013) IZ& > THRINTNWD,

2) e

Ty bty FEOWEITEIC 4 HOKIEHY DR SN D, 2 b OKILMEHSIE
FICHHHE (Pleistocene) DARRIZHEH L, EEOAKEEZE > T DH L Siud (Caribbean
Power ,1988) , #x b A5\ KILE Soufriere (kL TH Y | FEHIRE I D72 < &b 5 [EIOME K AL =
LCW5, Bt OMEKIE 1979 FRITHAE LT D,

(3) WrEda

Soufriere ‘KD K NI EHVIMGILICE NS (ZRE. ZREEZE) WML TEY,
BAOHEIIAL R~ R~Ibdb R TH D (RG, 2013) ., —J7. Soufriere kLD H LTI
HTEARATIC & 0 ALPE-FE BR M OMEIR-FEVE R D U =7 A > R 3MEHdhH S v,

(4)  HoEpEE

Soufriere KL K AFFITIZ 1979 AT L2 E F—AIZIIERIC > TAHBOR AL
Bk b, —77, Wallibou Jitllk CIE7 7 U LBSETROR], EED 25 50 CARTOIRR
DB LTS, 72720, BHADOEBIZOW TG S TRV, Z OO MR I e
(Rl Sl PSR RR U s R4 NTAN

(5)  Soufriere kIO NY— <7

Soufriere I LITIE DMK CRIUME/ R I, KILTRYE, "EA MR OREIKIZ K 0 R peE %
AT TW5, RG (2013)1 L EDONE ) & Mg MR A fEt L7255, Soufriere kLTl 2 1000
FIZBNT 11 [BIOFFHEIEKARAE L TR Y, T 5 &8 93113 A L b & L
7o 12720 1979 AFEDMEK D K 5 ITHIEI DMK D> DI I KT 2556 8 5.

AR T B2 3-6 2016 48 /7
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3—2—2  BEAFRE~OFA R & AT R

RG (2013)ix > kBB b, FRZALEROD Soufriere KISV CEEFRARE R A B D F &
. Soufriere KILNZBAT 2FFAI/HVE G, MRS, KILVEBIOFRHEAB OGN LTz, —F
T, MEROBEWEGAAIZ OV TRTE A ET —F B2\, 2078, HERFHE CIIAEH
WD FHEE T D 12D DT — 5 5455 Z L it gt & Lz,

3—2—3 H b
(1) TN O

HIEVEIR ORI 2 H ) & 92 B EIC I 1T 2 S EI 3 5 b2 7 fEtiE, RG (RG,
WY Lo THREINTND, ZOFREEIENLRIOT — & ZIUE L TRFFERZ A LT
5HDTH D,

[ [E > HhzE4ef ]

o EEOMEEREE Wallibou JIALEF O HIE 50°CAMDIER & . Soufriere k(L7 /LF F NI
NEET DEE B — SRR OMER (R IR O & RS RE S D,

o RN HLTTRICERE SH. EAEE OS2 < L IAEER S SR GRS TER
DB L CUauy,

o o T, EAAKITRE R—ABE TICH D /GEZE L T/~ T M HEEFEIC EF
LCWDAMBEMENR S 5, BRI /LT Z1 (Sigurdsson, 1977) 1, KEBUSEZREVK R
LWV K0T LARPTIZRKIEENC L DM B2 5 Z LN TE D,

o KERBVKIHIROFHUIME TIIR 22N DD, Z O~ 7 <l E D MK/ EUK
KR E AL SHTODAREMEIIEE TE 720y,

(RS AR DEE]
IKDEZ A FIFENTFEEREA 4 TdhD Cl. SO KON HCO; DIEEELLIZ K-> TN D,

o LEODIERDIZE A EITHIBERIGIICA L D & SN D ERIERIZOESND, —H.,
FERHECA D b EN TS Ch DLW RNER (Byk/k, mature water), & OiBaRLE
SRIFHR DALV,

e GeothermEx (2011) IR G DET WD DIAUIIRIBVK OFEEHEE L TUUIN D08, &
DOEE72 KD EHEOFHILIHIZRIZITFED BTV,

o 272U, BT ZH (Crater Lake) DOEACIA A REE, L, ZiudBZE 5
KIMHEDIEFR AT AR L, @i b TOKR—EAUN K DEH TIT RN EEZ BD,

(ESRKDHRIRAE, A A BUOSRKE]

ISR DAL FPHERRRE, b L <ITK—EAPUGDRKE ZMETT 572912, Na, K XU Mg
DILEEHAZ X D A< VB Tn g,

AR T B2 3-7 2016 48 /7
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o EEOERIIMg OIESILIZT Ty b &, BEREDR VK —Ea s E w1 HOEN
D THD,

RG (2013) 133 U HMIREFH O AR & bt R=—REH A L, 150°CHRLE £ Tl
DRI TS, ZORERIE, FAE S 5 HIBMTRE D FAREE 277 L TV D ATREMED & 5,
IV KOS B kB L T HIREEFFOMIZ, RG (2013) [XVER A A % kBT A MY bR
FERH A VY, 150°C-243°COEAE TV 5,

(2 BUFaA A~ OF AR AR & A AT #

o ftame LT, HIROHULFIRAR RITIL, @i D KRB R 2 A ETE 5 L 5 e
F 72 MU0 AT 1 378D By,

o [FET AR BT il X Soufriere K LoD FEANIZRE &A1, SR HIZERE I &l I H b
FUEN DRI TE 720,

o FRIBARDORIGLE 725 TOD HANI OV T, HIBVEREZ Ml 2121%, 7 A MEE2 R
HIL, ffgk OMERGRBRAT ) Z & ANEE LB 2 bivd,

AT, REORIERAKOER TR L TOMTT 5 Z LIk - T, BEFEREREROZY

MWERRRET 58t Lz,

3—2—4 PR
ety RO OIS AR 572012, RG (2015) (28T MT SREK D
TEM SEAR I STV D,
(1) AR
(BT — % OFEE]

MT/TEM IEEEE NS . HIFE0 ISR M) T O I L AT 3 fEiiE 2k X
NTN5, FRIOKEUE T HERTREE DX v v 7'a v 7 LR S, Rilo 10Qm =¥
—F 4 % 100°C, FHED 100mM D2 Z—F A % 240°C OEREHR L LT\ 5,

S BT OB I UE & HETRE & HEE L QW D, TIPSR & LCLLTFD Z
E DR STV D (RG, 2015),

o RATHIE R OO MBI RE R A R 2 MR Ze AR TG 2R T

o [LTHESC 300~600m RIZ L2 FEYS 3 2 BT FE I, VL2 A2 > C LTS & HYAl
WO PREAY £ TIRA-> TN D,

o EHARPIATRTHIENRE O B, 1 TS 72 0 RIS BIAZ, £ 2000m D
FEZEET D,

o RFHATHuIE OO FLER TR S S D BUK IS DR -2 R 5 b D TH 5,

(@) BUfFaRA RN A & A AT E

AR T B2 3-8 2016 48 /7
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o EHOHARIE R A ST REREOBRET — 2 BNHRSBF ST, ZHUELT 7 A
DREERHE Ch D Z & & Bl CORFBIZFARIRR EICED /A AL N2 LIk
Do ZODT®, GEBOMATREEIXE < e b o &Rl S s,

o IR OEIAETUBIC OV TR TR OFERN RO EHE S, Sy v T a v
&35 F OBHUZ SV TIEBRE CIE 720N,

o L7, HYIEHE S CWEERARIC X 2 MT/TEM Ji#E 2 L0 0, WP & LT
HOREO I % Eid 5 I8t Lz,

o Flo. ZOBTICEMT D ESTREOMHTRE R A T EEUT & OV RG/Emera (ZHEE LT,
BHNSRIRO—B) & L CIEL Jigt & Uiz,

3—2—5 MR ET v
(1) Dames and Moore (1998)

Soufriere K ILIOH NZBVK LI O HIEITRIE 2354 L, B RTINS sl —
LS EHEE LT, HIEBEITRYE 212 T 150~240°C (MULSAIREBHEE) DT 54 L ME
TEL., 794 O—EIIFRAE5Z1F->->, Wallibou JINIZEH L TWA EHEE LT,

2) GeothermEx (2011)

GeothermEx (2011) 1% Soufriere &1L}z N DJED OHEZRIZHOWT, FEEDO XL 9 R ET /L%
et Lz,

Soufriere KL TFIZi% Na-Cl ZLOHENITEEJE DIFAENHEE S b,

o WPREEOREIIHIELYT — 205 150~260"CFEE L #EE Si1D,

o HIEVUKOWEREEIEL 1) Soufriere KL KBTI > CIZIFTEEIZ B/ LT 5. 2)
Soufriere Jk (Lo k O AF3E7> 5 Wallibou )1 [FEssi 2 ieEh, 3) Soufriere Jk I LIME I Z &IV TN D
Morne Garu X ILEE (Richmond ki) DFE2z 5L T Wallibou JIEEIZHEH, D 3 /35—
viMEESND (X 3-1) .

AR T B2 3-9 2016 48 /7
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Hidh : GeothermEx (2011)
3-1 Wal | ibou JIIFRIEEIDIZ 19 5 HAEFSIA 044 2 F-HRETBBE T L

(3) RG (2013)
RG (2013) 1IRDEFT /N AR L TUVD,
o Wallibou JI|DH FEEIZIHREHRPTY — L DN AR > TV B,

»  Soufriere ‘KL kO 2 G T el FEEERIZITREHAVEENZ XA RTB KM — 3L, D
TR BN RE 8 OFFTEDEARF Sdu, IR Cld 240°C LA EDORTREJEIRE O 53 ATi HSEAFEC
x5,

(4) RG (2015)

RG (2015) % Wallibou JIIEBUELL 5 OYRAISHIFE, 77 B ADRTHE LW S Eivs
Z &5, Soufriere KILDHANT HSWT b HIRFREE 2 HiEt Lz (X 3-2) . FOfEHE,

»  Soufriere ‘KILIDHFEETH M F A RIS UESE N TFET D

. Z DR — U DAV BT L VAT SR L, V=T X "B CTH D L g
L=,

o TNLWIEE TR &R L TR D BT 2B 2 R e R L T\ D,

AR T B2 3-10 2016 48 /7
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TN ET PR LT T — i T A T LA —
MBI FEIZ LR B G HRIRIE - sl & 5

=

Hiit : GeothermEx (2011)
3-2 Soufriere XILDER. Wallibou JIID;ERZ B E Z -HhEETEEETIL

(5)  BbfFd R R

Soufriere KL PEEEL> & Wallibou ) EEJEL OIRIRIF H £ TO X OHERE T /AT D
Ti, HVE, b R O BRR A RE R03 & < BT BRI E TV 5,

o LU, KIS — o S U EIZ L D b DO TH 20 E D MIHREI TRl AR E L C
INTT 2N D D,

RG (2015) 73R L7- DR — o A5k HE LS MR 5 wTREME S 85 5, N
2T, B—Fy R ELTHD U =7 A2 FATB Gl D ODBHITERT 2 LB D 5,

HOHERIZSGHE S TO LRI OV T, RO THIESCBVKEEBMAET 2008 5 i
AT SR LT,
3—3  ARETEMEL-HhHE

A TIE, BFRARER OB & MRS 2179 BRTHEM L7z, 72720, Wit
PRI 0 E T ST WE DR A 5506 L ¢, EHEOH RO —h & Lz,

AR T B2 S-11 2016 48 /7
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3—3—1 R B A
(1) 5k

A OFER, K < R - HROFEE, BUKLEOREE, ZEHOMEIR « B, WiKoo1h
FORHSABIER L, fidi L, SIS U TEAREHZ R L, AR XBREIT T, Eah
Bl It L7,

2) (TS

AEIHIFHA Tl Soufriere JILILTEDR S R — A TEEED Wallibou (2B H 5 IR SR . Soufriere
KILPEFED Y =7 A 2 NEER O 3 T2 BUHER A L7z, £ OfEROMEIILL O Y Th D,

(3) Wallibou ) 113758 (Soufriere k|11 PG 7%)
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+ 2 BIEETH 5, w2 ERE R SRR (505 km?) O 0.77 1%, ALHREFIF B (182 km?)
DFI 2 fEITHY LTV 5,

BOAAHIT, =V PRALEElE & T 5 ERE L s REERZBEALCEBY, 2K
B DOWT NSRRI LV BHEAR - T 5, TBREE &3 U 7 HFEIR (CARICOM) &Y
BV TREEBE AR L TR, RRC, B Y TREE S 3bRomE A L 0D, EEE
TR OBDCETH D, FERM BT T T EOBEIEAEY L 725> TND0N, WIES %
FOTHRESHETIINADIRIE ORI 8 5L 72> TWEHT20, B REFRFITBICEIC L ->TX
ZHITND Z EDnDd, BAShHE O M HIZIFSY « RER Y 2 RS Tng,

x2-1 U FEVEY FRUVT LT 4 —UESEO—RESKR

1 |[—#
a.|ififE 390 km® (20144F HEREE KD
b.[A M 109000 A (20 144F HH6RE K}
o | & X ARG
d.| S35 WEAHEE) 7T AR/ SRR
e. | BT 19794F | HE[ED S
2 |BR
a. | BUA PTG ST ]
b.[TEH B EY P2
S — Pl GRHFER 154 B EHR6S)
d.| 2RO #E— J5 i85 (ULP) . ¥R 3 (NDP)
3 |4
a.| #1073 [E & (CARICOM) I EA [E [
b. | #7735 [EEEHE (OECS) i [ [
4 |RF
a. | EEPEHE R B
b.[GNI 720 J7USD (201 44EHHERE ED
c.| = AM7=WDGNI_[6,610 USD (20144 ERE L)
d.|GDPRtE % (HtgREEL
i) 20124F 1.40%
i) 20134F 1.70%
iii) 20144F 0.60%
e[ A TR GH#E Yl IMF)
i) 20124 2.60%
ii) 20134F 0.80%
i) 20144F 0.20%
o | Bk (20134 WTOEED
i) [ #@i 48 /5 _USD (F.0.B)
i) [ A | 378E 5 USD (C.L.F)
MEES- TN
i) [ gt [N el <P
i) N R N e e N e e
MEE T e [(20144 WTO% KD
N o BT l\U:éf‘*I\*-}\/i\:ﬁ\ 22NN
TUTAYT N —=F —4 RI=
ii) A KE MW= —K-pNz BU, RERT HiEH
j.lim e HHVTRIUECS)
k. [ZREL—] LUSD = 2.7 EC$ (FEEHHS)
N EREE] (20134 OECD/DAC)
) [(D BA. (2) 0, (3) i
ii) | %E, 5) hrx
(Hi: AARESNEE Y =7 VA M5(2016454 H 27 H BHR) )
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2—2 BHhEIZ—DHR

TENT, TR —HEED 5 HK) 95% AR KFE L T\ D, B bt b
K%%ET  KIPFEEDHE—IRTFNLF—HE DK 5U%EEICHB L T D bOD, ThLish
D% TIFBEIPHGDOT R TET 4 —BAREIEAF L TV D, (LAREBIOETITEmAIKA T L

l/ \60

2—2—1 JEHIE GEHEKROHH)
(1) W

TEOFEEHIAGEEIT. VINLEC LMHINLERENISHTH D, EEOEHHE
1%, SEEREEHIBURF (Crown Colony Government) 73 1931 4E(Z 32 ORAKI B IHEHE 2 BRAA L
TARIZEDDIED L &b, Dk, 19653 FICaE T o /L ABRAE (CDC) 23 &%
B L7273, 1961 -2 72 > CLBURE A 49% ., CDC &4 51% ™ St. Vincent Electricity Services
Limited 2353%37 X7z, 1973 4B IG5 (Electric Supply Act) 23 E SV CEIHG 3
OIEFRIEECDEL STz, EEBUFIL 1979 FEOMNI%, 1985 4 7 A IC 2 TORRAABfSG L
T, VINLEC FEA =ML 2> TS,

2) EEATE (1973)

TEDE 7 Z—0EE T 1973 FOEEGTE  (Electricity Supply Act 1973) % JLfifk &
LTCW5b, ZOFEROHEIZED . VINLEC IXIPP MU HFREFELE I L TIA A
EFATTDHIENTEDZ LI >TD, SRRtITHEE L2RVWME AR DT DIEEITI U
TH VINLEC OFBAINMETH D, 7272 L, ZDTA v AT D REOF A 2 p 5 b
LTWA7ew, FECBINOER TIZHDEEH ZENTE D,

(3) HENVEIRBASEE (2015)

2015 4 8 HIZHEEABHFEIZ 27020 | B LUWNERDES TR SNESAR 22T Tnd, 2
DIEZITHENEIRBIRIC D 0D -2 BET 2 O TH Y | FRIHE T 3L —BIR OFLE
REZ X LI=bDTH D, EXMHAE (Electricity Supply Act) 135 E L TEZITH Y |
HIZABR S Z B3 2 MR X Z OHIEMEIRBIRIEIC L > THIZE SN CW D, FEARRIIZ HIZVE R B
HDOTDDFFF], TA A BAGEE R EOFIFITHOWTHIE LT\ D, HIEFHFRIZ DU

TIE, BIFHERIORE R 25 FERI G2 DD Z LIl > TRV, #Frl, T4 A, Bl
He7n EOZHCHONT HEUNTHHE SN TS, BEFOHEFICOW T HIE#ERZ2 ST
Do

—J7. BIIC TEERZ R SE, ZOERICI > TUEL SND VAT LEKRESE
DT ENEELEZOGNTND, ZIUFIERBZOKE & BENEELMEMNTICSHH720T
D, MEBIZOWTHHBEROER, £=4 VY 723t 5720 _Egﬁ&“%ﬂ%f%f:
T Lo TWND, ZONHERIISHREZI > TS HEERADND, FIZEEROBEE
NI RO OREN LI L EZ DNLD, TS EEH SN LI E LD TH D,
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(1) BURFRERS

Z A T LA —

éﬁﬁﬂixw%%ﬁ&5~@ﬁg* LipoTWA, BRHFICIZTZ AL — 2=y b
FXAL S FL, 2008 TR LF—BOKOKIE » FEhtiz /75 LT\ 5
ST .

Policy

EF T —FBRE, ZOMATTCEF BRI ORI ERRE 25720 | 2006 FFIZ[E
FTRILX—BORD RT 7 b & EGTeo 3L X —Bd HIECE R

MRS L CRRYLEnTz, EEDE ' 4 —

and

|
Regulation

Iz
) BURFIZB S %217 9
2RI DRRMARITRICRT L5 TH D
Prime Minister's Office |
I .
n National Energy
| Ministry of Na:|ona| Security jmm— Commities
| Permanent Secretary |
| Energy Unit |
Electricity | VINLEC |
Service = Chief Executive Officer (CEO)|

Engineering
F Finance

IT

HR & Administration

Customer Service
X 2-1
2 CSVAE=S R

High
TEIZHITEHENE Y 2 —HBBIAS

JICA FH#RH
VINLEC IITEEHA SNTZENEHTH Y, 1973 F L 0 ESHOFRE, &
AAE

ELAT 4 7 BOEINMFEEIT> TN D,

ML UTHIEL TV D, ZOMFHIIE 2033 4% THkc Sun Z & &of%é *7-
250 IPP 24 M VINLEC 12 L -»TT oL A 53N TEY . FEHTH D/ —LE

THIND
Y ENCIIMSTHRHRSES AL LV, BRI, B RV — « 2= M REE
@ﬁﬂ%%kﬁ@éﬂé%®@\WM£Ciﬁ@@4$@m%$%%ﬁofwé
2—2—3 TR BB OB, & R
(1) FHE

VINLEC |TE > FE U EY FAKE
BWTE

AR T H AL

RETE, 2=V B ) T UVERORAAL L—EBIZ
2 IRA. EE L CW5, PEOFRERFEEITT  —EARKETHD, Bk
L IPP £t RAFHICH S Palm &, Mustique B> U /' — Tl 576
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vty RARBIZEIVUE, 2 BT T 4 —ERER (Fr—rh—ébn—< A1) L
3EATOKIIFEEI (P TRV NR— U o FEL N 7 R3—=F 0 R)BBE#L T\ 5b GE 2-2),

& 2-2 VINLEC DIRE Y HEHEklE

Main Island Type Unit Capacity (MW) Year constructed
Cane Hall Diesel 8 units 19. 66 1971-2004

Lowmans Bay* Diesel 174 2005
South River Hydro No.1 0.275 1952
No.2 0.275 1952
No.3 0.320 1958
Richmond Hydro No.1 0.550 1962
No.2 0.550 1962
Cumberland Hydro 5 units 3.7MW 1987

R DTESITFEDORK 60% % fis

High : VINLEC ¥ =741 Mz L5
[Z DAt B DT FE R ]

ZOMD T VT 4 = EREOENIT + —BNAREIE AL LI REFTE OB
fHlc Lo THHR SN TV D, XXTE, a2=F U, B/ TV AA—BIZONTHT
4 —BIREIEFE L TS, VINLEC @ 2007 4ELR— M2k D &, REITEZE 10 Ficb
720 B X% 5.6 MW O 22K L, 7« — B /L3I 1998 4£0D 20.8 MW 2> 5 2007 A-121E
3B5MW ETHIIL TV 5,

(2 AR

VINLEC D365, Bl AT A%, (i) #9250 <A /Lo 33KV 6B & 11KV Al (27,000
EDOFEFEAGTe) | (i) £ 11,000 fEOECFEMAZ Ed. (iii) 8,050 fHDELT 2> B S5,
(3) e

FETIHE, BHIORTINF =05 EEAATHE KT L T D7D, B
ZEMEE, AR OERMESICRE SEBINTWDORL LT, BEXEHENEmIEEY &
7o THEY, EFREICKESEELCND, 2o, K, BT, Kk, #i#E:Eo

HIPEEHITE OO = L — DBRFERI S DRBYE & 72> T D, RIRFIZ, ML LIZT 4 —F
IR/ T FE AR, S AU TR R O T b HERBYE L 7e > T D,

ZNHOMBEIZHIGT A Z LI L > THRIER TRV F— v 7 AL ERTHZ ENEE
ThbHEEZLN TV,
2—2—4 EHFABE TH]
(1) e

FEREN OREE L, 2009 FHAEFZN TR 49 MW, 135GWh TH 5, BFEDT
4 —BVREINTIEFL UBRRIERIC 2 > TN B T2, BERIEOFTDVNELL 7o TND &
éﬂéo
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BEEHE STV AR EA R 10~15MW OHIEEF L. EEOEFE L xS
HHOEHFFEIN TS, F7o, HEERICABAHIUE, FERIZOEIRE & LT, o
52 ~OE I B S GEE E~DOE D bAEE SN T 5,

@ %

ty hE vty MREOE—7 FEEE 1988 40D 14 MW 7> 2008 A-121E 20 MW & CTHEN
L. 2011 4EI20% 2LAIMW ([ZEEL TV 5, 2 OFE I TR AR (KEDH) 32MW
Lo TR EN WD, Fio, Z LT T 4 — VRO — 7 FEE RO INZ 7~ LTV
Do 71T O E—7 FFEIFFERHIC 60%HN L T\ b, ZivH OEIMERIZLL T DI
IREND, 728, 2006 FELIRE B — 7 FEENT H Lo T2 ENZ LTV Ly,

B St.Vincent MBequia ®Unionlsland ®Canouan B Mayreau

30

25

20

15 -

10 -

Peak Demand (MW)

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

Year

Hi : Energy Action Plan, Government of SVG (2010)

2-2 EEIZBITHE—VFE

EINOESIFFE 2 IR DN T, PR OGFREFIZ- OV TIE, 2008 FZHBWTEILEI
48%. 45%DiHE ER LTV,

Hil : Energy Action Plan, Government of SVG (2010)
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YEOFEA, FEEA BUFE2ET) FEIRLRIVWEEETHD, —FH., BRIZIEW
S OMDOPEERFEEEN DV | HITEE IO T 720, 1998 47 5 2008 4EF T 10 4E[H]
I\ THAFEEL T 74.6GWh 725 122.9GWh F ToONA iR L T\ 5,

TERFIZBU T, 2003 FELUGEEIEIC BV TR B IHUNRH - T-DIFpEEYr 7 ¥ —CTh -
77 ENOENFEITFERTE 6.9% THINT 5 LB 5N TS, ZIUTLY 2017 4FFET
W LWEIRDS MBI D & &b,

VINLEC @ 2009 FEOFEE TR L D & BINR TRV FX—JROSR L ZEHE L GG
21X, BHORESIIRD X 9 7oA ABRENC L D38 EBRFR OFERNMLENZ 2 V) | ZOFER—
FALIRBHEHE D E LN 50t ShTna,

- 20154E K UR00FEETICEL FE VY RBEDOE—7 EH T, FNEN2TMW,
IIMWIZ72 5 & FHISIND, ZABITHIT D PHERE & O BEREIT, ThE
N48MW, 55MW T 5,

- KSSEEREENI. 2015 AR (N 2030 4EF T2, 158GWh, 184GWh (ZHENTS
5.

- BIREFEIIOIMREARE (54— 0 LB Z— 2 RED BEIC L -
THPNDLOEBETHE, ZHUT LY 2015 4-F T2 100 74 & > OAHREE
DOBNERAZD72730 . 2020 £ F TIZIE 300 A u OB S L E 2 Bb,

- 2O, CERURBEFHNELIENT A2 L LD,

- EEANOMEBLIIBWTH, BAIFEITSE 10 FRTHERSH T 3~4% LT
HEBZONTWD, Zibb, “BLRFPEHEOHNZET 22 L L0 d,

(3 EIEHEOIIL L BRE

EREHEIRD A R—F 2 R bR oTnD, T2 5, (i) KWh &= 0 OHfl, FiE
H. BEERTREER ~ORARENE, (i) PIEH R OPEERTRER ~D KW 7= 0 Rk,
(i) KWh &7 0 OIREF—F ¥ — ke (BREMIASI IS U TH Z&2Zb) | (iv) 15%Df)
IfiERl (R, PEETREEH ORMTTE L FIEMTEE O 200kWh 2 2 5 1HE Ik L
Tiffl) o FENEREEEZRORITRT,

% 2-3 1989 FLROENTELHE

Less than 50 More than 50 . Minimum Demand
Type of Customer kWh/month kWh/month All Units Charge Charge
Domestic (EC$) 0.425 0.500 - 5 -
Commercial (EC$) - - 0.480 15 12
Industrial (EC$) - - 0.440 - 12
Street Lighting (EC$) - - 0.565

Hillt © Energy Action Plan, Government of SVG (2010)

— R FRE D EBXEA T 2007 FEIZITRENY —F ¥ — P % & T EC$ 0.89/kWh
(US$ 0.33/kWh) 72 57-73, 2008 £EIZ131EE EC$ 1.05/KWh(US$ 0.39/kWh) £ THIN L 7=, %
D%, 2011 £ 21T EC$ 0.59 - 0.78/kWh (US$ 0.22 - 0.29/kWh), 2015 4213 EC$0.27 - 0.32/kWh
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(US$ 0.27 - 0.32/kWh) ZHERE L T %, 2008 FFEDFSEERMHE D EfsI I REHIEE O gl 2
5%@?%50:@tw\E%%%@%kh;ofﬁﬁﬁé%ﬂﬁ%_ﬁ@éh&m%@%
TEOFAFTRET RV —ZBH%E U, PREHIFE SN O % i/ INRIC T 5 Z & 23 CEEC
H5,

Energy Action Plan for St. Vincent and the Grenadines First edition, January 2010
(http://faolex.fao.org/docs/pdf/stv143765.pdf)

Energy Snapshot , St Vincent and the grenadines, NRELm August 2015
(http:/mnww.nrel.gov/docs/fy150sti/64127.pdf)

VINLEC Web site, Electricity ~Rate Structure and Fuel Surcharge
(http:/AMnwww.vinlec.com/contents/electricity-rate-structure  visited in July 2016)

2—3  HEBAREDOIR

FEDOHIEBAFEIZ OV T, Reykjavik Geothermal #2 (BAF, RG) & Emera (Caribbean)#t> & @
H[RIREEIR & 2 [EBUF & ORITC, 2014 455 F 13 HIZ Letter of Intent (Lol) A3k &7z, Z @ Lol
|2 &> T RG/Emera & B3 PPP Zofflil L THIBREFEA D LT 5 Z L PEEINTND,
ZOREICHSE, RGEmMera (I HEA CHIZRNA (MBI, HYbFiid, wiikds) &%
il T 5, 2015456 A 30 HiZiX, RG/Emera thZ & » TGS IR Sz, HifE, JICA,
IDB &2 CHRBNCRIT % ESIA 23K T L, 2017 4E 1 A 26 OHREIBIAIC a0 TR S0 5
NTW5, HEANCEIT 2& 41X, UK-DFID 2262 EBIFIZ 6 L CHEEE 475 CDB #2H Tt S
AT 51, CDB-Contingency Loan 73 PPP (25} L CHEflt ST 5, F7z, HHHIOME %5
:1Z Abu Dhabi Fund 7> 5 DRIE 235 E STV D,

2—4  FF—. EiFHEE. REOEE
()  CDB/IDB

B U 7 REE CHIEABR RS & MERFRTRE = kL X —BRRS FE A 57201, IDB & CDB %
Sustainable Energy Facility (SEF)IZA7 LT\ % (20154F) , SEF X, H AV 7 6 H[E%E k5
(2. FEFRET RLX—BIREESIRE 25 bOTH Y, HEGHR, —xLX—ghRmn L
FAREHRIFE OREN N LA G EA MR E LTV D, ZOEEL, 71.5USD OffHk & #EE <
=G5 TN D, SEF IZ CDB 238 % GeoSMART Facility D& &R E 725 LD TH
%, GeoSMART Facility %, HUZEABHIEICfE S Flixe DU 2 7 (2R 25 BIOE &R L 72D
HLOTHD,

2 Reykjavik Geothermal Ltd: 7 27> RO LA % £y 7 HlCAK A TS, EH L KEDBEFIMEE LTI LT=2HE Shb,

3 Emera (Caribbean)tt: : Barbados ok s, 7272 L. #Hako 80%i347 4T Emera tAMiA,

AT AR 2016 -8 /7
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CDB [FHFE[EICHBWT, PPP D=2V — 7 Mokt L CRE R4 £t Th 5.
2) CDB/DFID. EU-CIF

DFID %, CDB 75 % Sustainable Energy for the Eastern Caribbian (SEEC) Programme %
KBS DI, 25 FT UK AR REHEL TS (2015) , SEEC I1F, FAERRET R /LF—
BT F—A D72, DFID OfthiZ European Union-Caribbean Investment Facility
(EU-CIF)bIMEE S TEH SN T 77 L Th S,

SEEC Programme & [ Z3IF¥&4:C DFID 1% &) [EOHEABHFEIZ CDB 2@ U 4 | /5 HE R
> RG.7 KE ROV DOEFTE & 24U LT3 (2016) , Z DE4 1. SVGCL 24§k % ]
EEFO equity & LTEESH, HEBIRO 7 = —X1 (MG 3] T3 % OB T.5)
IEHEND TETH D,

(3) —a——F K

—a—I—F 2 REUFIZE > MV 7 EICHIEVERE I Z 2 RE L Ch U 7 EA~O
T &BLE LT, 2015 AEICHLE A 7 LU FEICE LT Y L FE OIS O 4 52
i LT 5, EEICHEINFZEDOTZORGM LT 5,

4) CDB/IDB/JICA

JICA %, IDB & CORE AF—2X (Co-financing for Renewable Energy and Energy Efficiency)
DFEREZATE L, 2014 FOEGENEEEH LT D, CORE A — ATHAMIC TR %
FROEET 2 B TAR SN DT, KUREEBIDORE L S D HIRKEDIREL0%E
DIZD DA K DR b2 L1 T 2 b D Th 5, Ewlh /)L CDB iU TiTh
NDEHE & 72> TV | BIfECDB L ARIZZWHEITH TH S,

(5) Glz

GIZ (% Caribbean Renewable Energy Development Program (CREDP) % U CE[ETOH
A FTRE = R L —BRTE & 3 LT D, ZHUE CARICOM & GIZ (IH GTZ) D3tRI7my
=7 b THD, TuY = NI YRERIFEEEICLIEETES N TND, 07
1Y >y MIFAEMRET R A —FHE B Y 7THIIC T 58 =i H O 7= OREE A 1
DERS T2DIZE SN TWD DO TH D, SHRITIT, () = F—BOR, (i) HAEFRET
VX —BR%E, (i) A= RIEHE), (v) RRPHFE. BEZE. EHdRit ERE END,

6) OAS

OAS [ Caribbean Sustainable Energy Program (CSEP) % U CEEA Gieill £ o /3 —(Z
Hifih 2R L T\d, ey NIA Y 7HH@ED 7 SOENIZ LY 7 U — 2 TR Al
REMEDEN TR F—FIA 2N SH 570 F i STV D, FERREC R X —L 8T
FROEM &R HINDEEZRERT S Z LI X 0, % - FIZHED 5 720 OniRst %
425 2 IRV ATHD, BRC, 7ry= MEENIZ RV —8F X —DA /)
AREHREN A YET H 2 LIEI LTS, EREINCITRO L5 b onEEND, T
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ebb, () B rRE R R X —FHE OB Z M U T, Fi e/ AL « ¥ —7y N &l
SNEHEDHZ L (i) FEEOMESCEEININT DIEEN A Eii T A 70D KB AT,
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BIE BARRIRE

3—1  FRESM=E

3—1—1 FHEOHW

YENZBTDHEREDORT v Y VETHET 2126720 . BIZA RO B RSMRE %
i U7, HENEIRE ORI 57 - Tik, HE - #Hifb5: - WPRE 2 & T B F AR R
DL E 2—Z1T0, #HEGRZIH 5N T 5 7= O L B BRI 21T - 7=,

Fo, AHOMEFECST D MEIEOMEN, 77 A, BUke S THEE T L Ea—
A, OSSR RS v B A S L7,
3-1-2  TRANE

ATHAC SV T LA Ol ) Th 2,

v BEFERAERIRO L B2 —
> MR B

> HybE
> WEEAE (MT/TEM BER)
v HHEEA

> HEFMERE BN, SSaEA. XORREINT)
> bR GRIRK - MEEUEZEHT)
> HEIGRE

v BEAFHEC 3 D B L 2 —FiA
v BRBEAERRREIC 3 D A
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3—2 EiFFERROLEaL—

3—2—1 HUEHE
(1) TN ORI

HENGIROFHM 2 B & 2 B EICIS T 2 BRI O3 2 B a0 7T, Reykjavik
Geothermal (RG, 2013) (2L > TRIN TV 5, Z DR A Geothermal Desk Study for Mt.
Soufriere, St. Vincent  (RG, 2013) | & WO HEFITE L HOLIVTND, ARG L Z LT
DT —4 % Geothermica Italiana (1991) . Dames and Moore (1998) . Caribbean Power

(1988) . Sigurdsson and Carey (1991) . Lindsay et al. (2005) 7>5 X4 L, Geothermex  (2011)

ICEABEHEREHAE L TN D, 2oz, RG  (2013) 1%, EEOHEBIRICEH L CE
& O OLNTRERIZRMENIZEE R E S 2%, AfiTIE ZORG (2013) & LT, BE
FFORBVEIRICRE T 2 A - DL B2 —%1T 9,

) IR OT 7 h =27 A

tr bty NEEIHFRONT T 4 N EORNALE T D KIUETH D, /N7 T
4 NEEEDT 7 h=7 ATt Jacobs (2015) IZE D ELDBHILTWD, /NT T 4L
I ) TS L— FORFENCH Y . Z OHUE TIIAEERZR W LB S AT A U T
— IR ZATHD (X 31) . VTS L—MIET AV T L— N ROET AU H
7 L— M3 U CHRTBIZ RN RBE L TR Y | /N T 4 AR AHI T3t d~ A1 7 v
T L— NMIGDIVTHE R OB AT 22T Tnd (X 31) /N7 T 1 VEERSIT
1T7e< & 5600 TAERTL D KIL7 ey RBERESNTEY, LT F~kr her kY
kE~St. Lucia (Z2MF TIEK 1 FERIPIBRICKILZ By RRERINTZEEZL LN TS

(X3-2) .

(3) e

o hEtr FETIEED S Morne Garu volcanic centre, Grand Bonhomme volcanic centre
JZ O South-East volcanics D12 4 H O K LN DRSNS (X 3-3) . bkl
L)X F T BT HE (Pleistocene) DARRICHEHI L, MO AKEEZE > TnD LD

(Caribbean Power, 1988) .

Yo hE Yy NEORICITIHIO K EIEE AR L7 LiE ~ LA E 2 s O
DREIELTEY, Zi51E0.6Ma LARRIZ B OEEEFTDIEH LA,

3600~4500 “ERTICITE A DEIKESLCRAD A a ) 7 THRE-SIT NS Yellow Tuff
formation 23 & D KT o0AR LT b, £ Dk, dban Soufriere X (L, Morne Garu Volcanic
centre, Grand Bonhomme volcanic centre & U* South-East volcanics 7> 5 0 K LV ) 7N B 12554
LTCWA,

I HAVVKILIE Soufriere KILTTH Y, FERRIZD< & 5 [RIOEKEZEZ LTS
(1719, 1812, 1902, 1971-72. K (RX1979 FEDME kT HBHT L ARSI TV D) |
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Bt OME KT 1979 AEIZ3EE L., Soufriere KILDUTEIZIZ ZEGE~ZIEE D R— L0 &
nacng (X34 ,

(4) EEA

Soufriere kLD K OZIEHVMmILIZ B N A (Ls, LiE B2 s) BN L TR0,
BAOmArd R ~F~drdbEmch 5 (RG, 2013)

—J5. Soufriere KL H I LIEECIXHIANTIC X 0 ALPE-FEHR M OILHR-FIHRDO Y =7 A
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BHEDIGEHY (FFEHBEEN : X 35) TERLEZLOTHDL ET5 L, FITHThsER
DffE ThHHI LEEZD,

LIS O HIss ClrEWTE M QW2 2 B35 ek 23 7220,
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Soufriere K ILIDK AT 1979 FHIMEH L7oiba F— ATITERI > TRBORM AR
B D, —J7, Waillibow Jill CIE7 7 U EEEETROM, BEERD 25 40°CRRE DR
RBBH L CND, HAOBEIZOWTEHRE STV, EOMOMEIR CIIEE I
SRR AN

(6)  Soufriere kIO NP — <7

Soufriere KILIZ/INT > T 4 VEERICEWTERIEKILO—2>THY | iEDOEKTIIR
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I TE O Y L EHEERZFE L7552 5 Soufriere JK L CIEIEZ: 1000 45238V T 11 [H]
DORBFEMERDFAELTBY, T2 L0823 FEFY LHEINS L (M 37) .
7272 L. 1979 4EDVE KD X 9 IZHIBIOME K ) HEHEREZ I B AT 256 L H 0 | FIsM7e
EAHHY DD,

Z Ok S RG (2013) 1%, 2O L D BRGErCORIE TIX 1) KFHRICH 2 Hivd
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Hill : RG  (2013)
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Hill : RG  (2013)
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o bV ST T OGRS 2R 572912, RG (2015) (Z8W\W T MT
B KON TEM BB E NG S 7z, AENAIZLL FO@EY Th o,

#F 3-1 RG (2015) [Z&I1+5 NT REME
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e 5
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TEJERE R 320Hz~0.001Hz, HIERH : ABIHLS TR Z&Te 14 FEREILLE, &

BT —# K3 HR
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(AR 78 LR T W T X 277,

BT — % S IZHONWT TEM IETF— X ZHOW RN OO S THE Y Blif7es—X
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MOJFRBEZ DIz, TORORIWFEROO LS E LTRROFENRFToN TS
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DERNZTEIMTbiL, 5§ 2 IRGHEDORNZT 7 & ADMERN TR,

MT/TEM JEBRAE D & TR Hidsk oD EHRH S E TR BRI T IZR ) ST mh - CE-IR-&
DRI b 2~ 3 @G 2 s L, BJEOEEFUIMERHIE & ST TH 5, T O
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AT R oD MBI A AR d % VR 2 LU TR IS 22 7R T,
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EHRPL A R T BT O BiEiE, B RS 72 D CRIMISHE BHiAA, £ 2000m
DORFEZET D,

A D ARG S  IH B O BUK B E O 2 RS2 5 D TH %,
() FHEMIEAR L TRATTE

Fehts 472 MTITEM $R-A Tl RO HRFUE A & IR OBRE T — # 3 Fe 57
FCEipnotz, £2. BoALE ML O Soufriere kIO IEEEIZSWTIL, 7 7 & AEE)
72 Ty aNRO ) ZUTHIFEORMKRAE LY, ZIUuZ kb, ME# & ET 5 P
TERDSEE Lo T2 T2 DR A BLE CTE 2o T, £ D727 — X FRNTFE R DUV TR D
FERTRE L T < 72\, HLS2SECE C & 722> 72 Soufriere K LILTERRA & PR 522N T
D PTG O ENN R T 5, £7-. Soufriere K ILIDFE HURIE HLSFIREAS AV 5503
BV ZOEH TORMREE TR < 2V & b b,
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WEIR D B 727 — 2 BUSNLIETH D, 7277 L, AFEHIRA~DT 7 & 25014, #iEAt:
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THREOFNTHERZ N2 578 L U TREMNTAFR 2D T < 2 & ¢, FALIHHREIFHEICE 3
HHTFOERESED ZENREE LN EEZLND,
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3—2—4 HETREET L
(1) Dames and Moore  (1998)

Soufriere K [LOH T IZBUK FEE O BTG 040 L, BRI TR 28 K sl —
VERLED CHEE LT, HETRIEIC I3 ME T 150~240°C (MUY FRE S DHEE) DT T A
WFEL. 7 IA » O—EIFIR%EZ 1>, Wallibou J I LTV 5 EHEE LT,

2) GeothermEx (2011)

GeothermEx (2011) (% Soufriere KL} O DL OHBRIZOUWNT, i)~iil) DRI B |
VT2 L9 TV a et LT,

) JESREANEHT 2 Wallibou J11iX Soufriere Sk LIOWEHA AT T DRI NIE L, ZDOFF
WAk (Morne Garu KILEE) DOREHAH MG L T D,

i)  Wallibou ) 1 1FiEss DR IR L ORI IZKIFA LA (51 A +BaA A BFF VS 21 4
AT w7 AFERE) 96 FITTHOPHEOF)IK « SR EITHID b Ly REEKT 5,

i) Wallibou ) 1 [FElsk DR IR KIS AMEN & DIF EIRIB L OMEIRE D & < L RS EAR DI
ONTHREN TN D,

iv) i)~ii)2 5 EET 5 & Soufriere K ILOH FIZIE Na-Cl BLOHEMFRE JE O AFAED HEE X
N5, WFEEOREITHIE YT — 2 5 150~260"CREE L HEE Sh b, HIEUKkOiEEh
FEHIE 1) Soufriere KILDKIEIZI > TUIERIFTEIC A U CHBET 5. 2) Soufriere k(LI
DK O H Wallibou )1 HEtEl 2B, 3) Soufriere Kk [LIME H#)IZ 7041 TV 5 Mome
Garu JK[LI#E (Richmond k1) DFJE% 5 LT Wallibou ) 1 [FiRisi i, @ 3 /34—
DHEESND (X 3-14)

(3) RG (2013)

RG (2013) % Wallibou J 1131 52k L 72 CSAMT %> 515 5 M7= TR 2 2 CHPRE
JEET VARG L, 1) Wallibou JIOH FESEIZIFRHIRGTY — DA 5> T D 2) 1979
FEONE K LLFTTCIE Soufriere KL K NZHIATER S 4L TV 2 Z &0, Soufriere ‘KL K1
i o FEERICIRRE T EC X D AEAKINE Y — DV L, & ORI BN i D A7
FERIRESND Z & RHIRPTY — U S HIE O BRI X D 6 0 ERE L CHFRE T
280°CLL L ORTRBIREE DR C& D & Lz (X 3-15)

(4) RG (2015)

RG (2015) I3 Wallibou JIIEt)E07> & OIEHIZS ML, 727 B ZAD[TH LW E s
% Z &6, Soufriere KO HAANZ HOWT & EHIRPIEIE 2t L=, T O, Soufriere /k
(DB T & H FHEBIAR AR IS DM ET 5 2 L 2 L, Z ORI — 23+
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Hil : GeothermEx (2011)
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L. WiEDE 220 ToRERITARw,
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HOYHEHCTH S, RG (2015) (ZIHERFHFD # —7 > MBI 2Rl 3~ ST e
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—7 v NERIRS D,

(5) AN RATTE
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ZTC, Z—=F o FELTWABU =T AL MIOWTIEERRICE Z @R H 5 D0, Bukik
FNTKETe B DODNIRATH 5,

ZIT, WEIZOWTCE, V=7 A2 R LTZERIZ OV T, MF BV CHiE 02,
IKEENFET DM E D DEALINIT D ENEELEEZ D,
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@ ik

ey b EBAEEII AT D MM S OV THMIFIA 21TV A O, 18
KRR EROAEE, BOKEEOFEE, ZEFOMEIR « B, WO A0 R OS2 853
L. fLdid 2, BEIIE U TEARBHA TR L. IR XBREHT T, AR Bigs 2 529
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(&b R OSEE]
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ARIZ DWW TR, MOSEMINRCLEIN & OFTIHBIR 2 i EM R’y 2, SO &
HFEDEET D,

[ X ARIET204T]

IR XBREHT AT, B AR OVE IRk 2 VB L TS5, NI
WEIZ LY 1Rk %,

X AREHT AT OFER:, 14~15 ADSEHFRD BT EHZ DW TR ONEIZ X 0 @k
BB LT, =F L7 ) a—L (LLFEG) MEEA4TH, £72. TADOKFZED bz
RED Y B, B AV FA NOFEEHERT D MEDH HFEHIOWCIHERE (LLT HCD 4L
HETH, WESRMFIIKRDO LB &35,

- xffetin : CuKol

- EETE : 40kV

- BT : 20mA

- AR A E R 22" Imin
TESNRRE CRALEE, EG 4LEE, HCIZW) @17 /min

- AEATHIPH AR HEE Sk 120=2~62"

EFNEEE GRALEE, EG ALFR, HCIWE)  :20=2~32"
(3) RS

AFHFHA Tl Soufriere K ILIUTEDOWE S K —24, PEEED Wallibou (Z7EH 2R RH,
Soufriere ‘KILPERED U =7 A > Mg s 3 @2 B U, A A28 Lz, BEL
L7=ikBhs S a A 8is2 2 Mo, XORREr o 5 ik 2o L7z (K 3-17, % 3-2) .

[Soufriere kLD F—2 (K 3-17 1> S1, S2, S3) ]

Soufriere X ILDLTEIZIZ A O AFERL AU TUN D, K OBEC I IAMiG L AR T A e O _Eir
(R KIS D HERS LD, F 72, ALIbB-FE m v E ) TRl O 221 L Pa e kDS K B
WICEALTWD, KAOBEZRERNRT 250 I IFBVKEEITRED B,

Soufriere KK IR SN TV DA F—A0F 1979 FliZEH L7=boThsd (X
3-18) . %4 R—AlIRbA-EmEa LR E LS N DR | KPP Cch 5, -
72U, A R— A0 RPTENCERE D00 L, AN AfRLIcZE L T0s (K
3-18) . MERILITFHZIIHEHEONTHOHMEGER TE 5, AR L LIz ZILa 0 DI E %
RSO B Y —XBHIXAA, AV A RBERLTWD (F 33) . 2L ORE RS
RF—=ALTFOKEZREHR LT EA L CE kUM CILPEZARR) ICR VAT SHEE S
Do

[Wallibou (X 3-17 > S4. S5) ]

Wallibou J 173V M3 FTC 40°CRIE DOIRIR MY Soufriere KIL 2% T 5 22 LIEa D
iR SR LTV 5, Wallibou 11 Soufriere k(L1 & Z DFFIC/ A% Morne Garu kLoD
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Tl PET RN LT T — iR
HBPGFEIZ R B (T HRIREE - R & T A F L R— A

Bl 72 o TWAM, IRIRKIE Soufriere KM S DAEH LTS (X 3-19) , JRIRIEH
T O DB Ta A OEITERD Hivd, X BREHT GO T H BRI
IXERD B2V,

[Soufriere KILFHEED U =7 * > bd@idss (K 3-17 F10 S6, S7) ]

Soufriere KO FRE TIXPEREIZ LA THIE DN 2272 B30 2 & B BB O 7= DRSS
HOMWMAINFHE SN TND, ¥—7Fy NMIHFEMYT DI Shzlkg s HEEShb ) =7
A R Th D, Soufriere KL CIIHBMSE DAL L HE U7 BRI IE Ch 5 72
W, X—Gy Nl DU =7 Ay NMOEOHIEMEE S 2T B DFAET D0 E 9 D Ehif
By DL EHRE L CHIMA 2 FEhi L7,

U=7 A MEER O E T Soufriere KILZMERKT D T L A-HEEA L LN G 72
DIEFCTH D (K 3-20) o WETRIZITEERNZEER L T D08, Aaidihagfiicd v,
SEIIR B8 B (RICBERSE CIEZILia DA F R OZERR-CBEsh ORI CAS ks 81
DERR L TWAR, TN OEERM IS EAT 2 O 5EGIETHD) . -,
TAZITWTRE S OV AU D BRI B RS T E 720,

HiE : JICAFRA
317 JFAEMER

AR L E 21 2016 %8 /7
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(LA B IRPITE R AL 3-22



T pEE PRI LT T — ]

HABITE IR S (T HRIREE - il 2 Z 7oA I L —
_ =H _— -
x 32 BHMhERERR-E
sample _|location(UTM Zone 20N) field name |geology memo labo
loc X Y elevation formation _|name rock alteration |remarks Manifestation XRD |TS
Soufri Lava
S1-1 696837 1474537 772|Soufriere ou rle.re dome in |basaltic andesite |white clay |Argillic altaration (white). volcanic fumaroles|Yes [N/A
volcanics 1979
Soufriere Lava
S1-2 696837| 1474537 772(Soufriere X dome in |basaltic andesite |white clay |Argillic altaration (dark gray). [volcanic fumaroles|Yes |N/A
volcanics
1979
Soufriere Lava
S1-3 696837 1474537 772|Soufriere X dome in |basaltic andesite |none alteration volcanic fumaroles|Yes |N/A
volcanics 1979
Soufriere Lava
S2 697120 1474489 738|Soufriere : dome in |basaltic andesite |none Fresh. none N/A IN/A
volcanics 1979
s3 697266| 1474502 730|Soufriere  |S°UTM® lgke  landesite none  |Dvke intuds tothe lavain | N/A |N/A
volcanics somma.
The surface of the cracks,
S4 695103 1472385 249|Walibou  [S°U® 1 oz flow |Andesite none where hot spring water flow |\ 0 Yes |Yes
volcanics in has changed color to
white.
S5 695103 1472385 249|Wallibou f;‘;’;':;: Lava flow |Andesite none none. Hot spring Yes [N/A
S6 699085 1473329 488|east frank  [2°U"® lGravel  [Tuf none The surface of gravel has | N/A |N/A
volcanics changed color to white.
s7 699085 1473329 488east frank  [S°U™ | 2 flow |Andesite none  [NO afteration and fractured | N/A |Yes
volcanics zone.
Hill - JICAFHALH
Hill - JICAFHALH
T : L S < 2 A
3-18 Soufriere XIUDFE F—LTEHEINLIERH
AR T E AL 2016 %8 /7
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Hil : JICATEA
3-19 Soufriere XIUFEE. Wallibou JIIITEHT EREHMELS I UVEENESBRR
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Hii - JICATHAH

HiB - JICAGRARA

3-20 Soufriere KIUWE., ') =7+ » MEBEF{HADER EMES L VEROERHRE
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& 3-3 XHREHTDHTHRER

“lay minera Silica Silicate Carbonate Sulfate Sulfide |oxide
Mineral @
2 theta to intensity) EJ ° o ° 2 °
2 [ - R = N T T o - = . g |unidentified
Slw |22 2|E]zE] 2 Sz g 2 z 5 E - = | diffraction
Sl T =0 - - - e | S22 = s g s ; 2 line (2
2 . gle|z2]| = £ 2= e e = & g & % Theta)
g1 ST s = g 3 -
[3) =
No. Locarity Rock state |12-5 ;2“ :3“ 12.4° [26.6 O faz.0 i;?“ 2141300 31 1 30.0 33.1 35.1
1 S1-1 Bulk | 1.0 3.2
Andesite Soufriere UT_| Yes Yes 3.0 0.9
Ghite alteration) | (Lava dome AD1979) | | EG | Yes Yes a
HC1
2 S1-2 Bulk 0.5 1.8
Andesite Soufriere Ut Yes Yes 39 L4
(grey alteration)| (Lava dome AD1979) EG Yes Yes B
HClL
3 S1-3 Bulk
Andesite Soufriere Ut ) ) R
(alteration) |(Lava dome AD1979) EG 0.9 L9 1.0 0.3 3.4 0.5 0.7
HC1
4 S4 Bulk
Andesite A uT
(fresh) Wailibou G 8.7 2.1 2.1
HC1
5 S7 Bulk
Andesite Ut E N
(fresh) EG 0-3 |87 1.6
Hel

UT ‘Air dried sample by preferred orientation method
EG ‘Ethylene glycol solvated
HCI :acidum hydrochoricum solvated

Hii - JICATHAH

BIHERAORER, B2 b ety MBI 2 HIEVEE T Soufriere kI LILTEDEE K— 2
(B TRIPEGRARIC J 0 4 CTo M E DI ATT % 2 L D5ifgad iz, Soufriere (L
PEAED Wallibou | ZIFIRIRANEH LTV D23, FAICAEER DD BN Lt MBI
JE 1 Wallibou 725 & HFREEREN T & 2 AITAHE L TW A RTEEMED 8 5 L HEET %, Soufriere
KILO L TIXHBTE | OFFA(E 2R3 5 & OIXHIRMERE CI3f55 2 LN TE T,
JEHNC X 0 HBITR B OF AR 5 Z L 3B TH D,

CORS (SN

BHEHAOREE, o hE vt v IS 2 MBI E XIS (A .
BIEZAA) 2R, IREOHUEZOREE & 8% & Soufriere kI LILTEDEE S R— A28\ T
KIDMERARIC L 0 B U T- R T b L TX 5,

Soufriere K ILITEREED Wallibou (2D T LA S ORI HIRIRONEH L TN D 03, &
PR DRO BV, IREOHULFORER (REER - Rplih) L5 &, Wallibou (12
B DIRR KT TR S T OEH &2 x> TRIH B L TW A R RER TR S -
LOTHDAREMNEN B D EHEET D,

Soufriere Jk |11 B LIFE CIIHEMTREE OIF(E &2 ~N2 T 5 b O IR G RE Clifgs = &
NTEF, JRHNC L0 BT B OF A GRS 5 2 EWMETH D,

AR T E (A 2016 48 4
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3—3—2 HfbFEAE

Y EOHEEEE P L, F OSSR 2 BRI & T 572012, iRt b
DI DS 2 £l L7-, = OEE CTlE, 201545 12, Wallibou JI[TAVNOIEIR & Soufriere X
(NN B BRI L. F7-BHE GEEE, pH. BXUEEER) 21T-o7-,

A A i L 7 SO 1 (HEETR GPS L S — 3— (2 L A) L BIHAE DR R4 3% 3-4

(g, EONLEIT 3-21 O B &R Ui, MlE LIS T FET — 2 SIZERICTH Y |
lRITR L2 42C, MKUTREZ ITCTH L,

Hil - JICAFRAR]
321 HEFREZEIT o -FATERS
TRIRIKEE LR ARBHIHE T =7 U 7 (KR DL FEBRE Tt LT-, obTHE
B &M kAR 3512, IERKDIHHRERZE 3-6 12, WAOOHHEREFE 37T 12FNTh
ZT—\‘—a—O
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x® 35 SEBEEOWMAE

Aqueous species Analytical method
pH pH meter

EC Conductivity meter
Cl, SO, lon chromatography
HCO;, Infrared spectroscopy
Na, K Flame emission spectroscopy
SiO,, Ca, Mg, Fe, Al, B ICP/AES

Gaseous species Analytical Method
H.S lodometric titration
CO, Infrared spectroscopy
H., N,, CH,, O,, He, Ar Gas chromatography

Hi - JICAGRARA

& 3-6 ERKOOHTHER

Hil : JICATRA

AR T E (A 2016 48 4
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%= 37

BRI RDAHTHER

Location
Code
Date

Temperature (°C)

Mt. La Sufurier
MLS 001
2015/5/20

97.3

H,0 and NCG
(total 100%)

NCG
composition
(total 100%)

R gas
composition
(total ~100%)

NCG
composition
(total 100%)

NCG
composition
(total ~100%,
corrected for air
contamination)

H,0O
NCG

H,S
CO,
R gas

H,
N2
CH,
0,
He
Ar

H,S
CO,
H,
N,
CH,
0,
He
Ar

H,S
CO,

NZ
CH,
He
Ar

(vol%)
(vol%)

(vol%)
(vol%)
(vol%)

(vol%)
(vol%)
(vol%)
(vol%)
(vol%)
(vol%)

(vol%)
(vol%)
(vol%)
(vol%)
(vol%)
(vol%)
(vol%)
(vol%)

(vol%)
(vol%)
(vol%)
(vol%)
(vol%)
(vol%)
(vol%)

99.60
0.40

2.4
92.2
5.4

80.0
15.2
3.8
0.83
0.008
0.13

2.4
92.2
4.32

0.820

0.206

0.045
0.0004
0.0069

2.4
92.2
4.50

0.679
0.21
0.0004
0.0048

AT DM TR IR O AR (BAT

Hi - JICAGRARA

AT —%) LBFT —FOZn & Z kT 5729

(2 Z [FIRFICIX] 3-22 D Cl—S04—HCO3 =57 % & X 3-23 D Na—K—Mg =0 RICENE

ey b Lz,

HAL &0
BT = T Y o
(R BT A

3-30
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Hi - JICAGRARA

3-22 RZRIKD Cl—S04—HCO3 =R5 %

Hii - JICATHAH

3-23 RSRIKD Na—K—Mg =pr%
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CRDMENG, FHERMT—Z LB ET—Z T EWNIEESHTH Y . Wallibou JIALFEDOIRE
TKIZERBET T oK — A SRR T D Z VR END, Fime LT, ZOEHT—
1% 3—2—=2 Bi CRA_=FEFHRE IOV TDO L B a—FE A 9 5,

Z O X HITIRRAKITK —EA IR TH L, F L LT, HEHRE 2 3FE LE
3-8 IR Y, R SN ATEEEE IR 150°C., Na—K IREEITKI 250 CTh 5, [AERICHESR AT AD
FHR A FW T A AR ES 25 HE L. 290°CLL EOIRENGFE ST,

A L DA CIIMER A AD He, Ar, Ny 20T L7cZ &b, MR A~D~ 7 <
HADHEZ, HARELE AT 52 ENTE D, ¥ 324 18T X 9IS, R A1
B KIS A L T KD s K DIRGHEMR BIC 7 vy i, KT AT~ 7~ T A
DFEENRSHD Z L 2md, T70bb IOMRIE, MRERILY 7 ~EORKTHY . EAHIC
HTIKERAELTNDZ EEET D, 7<% Soufriere kLB VT T NOWESE K— LT
TIRAITEENC L 0 BiRASNE L TWVD Z EIFHLNTH S,

Mt. La Sufurier

-
-
-

-

=~ LAir

Air saturated water

10He © 2 & S ® & & L S & S Ar
Hil - JICATHAS
3-24 BRKRHRADHe—Ar—N2 =pin %

AR T E (A 2016 48 4
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*x 3-8 MLFREFTEMR

Quartz Quartz  Cha ny Chalcedony Cristobalite Na-K Na-K Na-K Na-| Na-K-Ca Mg
. . . i Founier and
. Founier and Arnorssonet  Fc r  Amorssonel  Founier Truesdell Founier  Giggenbach Armnors enbach
smgle  Locatos: Waer:ly Date  poter (1982) al.2000) ¢ al. (1983) (1977 (1976) (1979) (1988) (200 T("gs?g';“ 938)
°C °C 2 °C e °C °C °C °C °C
WLB 002_1 W:;l\li:m Hot spri 2015/5/21 155 145 127 105 252 266 278 25¢ 97 56
WLB 003 3 W:i]:(i(::rou Hot spri 2015/5/21 145 134 117 95 252 266 278 25¢ 92 53
H,/Ar COJAr CH./CO, CO,-H,-H,S-CH,
Sample Location  Water Ty Date Giggenbach (1991) C nbach (1991) Giggenbach (1991) D'Amore and Panichi (1980)
°C °C °C °C
Mt. La
MLS 001 - Fumaro 2015/5/20 383 297 ik 208
Sufurier
Hih : JICA FH#H

H - FANWEL S S

[N — S Lf 1 GANA A" A AT

d:

i
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HBITE (T 1% 5 [ HURIE - a2 T A F I L A—
3—3—3 HHEE
(1) HE

FAA I O HERA T3V T, B ERAE & ) 2 KV E RS 242 2 . BT RE e & 7
% W DM 2 A0 oA & LT+ 2,

@  WEE
[ ]

HHIEITKE Scintrex #HEUHXTEF 2 HWTER LT, (rEEHRIL D-GPS (2 THE:
L7

ETR:LEE )

HAEEIL, 6RO Soufriere Lz s BB 2 5T o 5 R At & Lz,
AEBRIE. ACTERARE 500m~1km FEE & U7z, &ML D-GPS & RIS ONE & B
RO, EEOREEIIE5cm RE L L,

7272 L, ARSI I T IS £ TO T 7 & ATER I 2O Ao I AN R 2 T
ﬁ%<‘#0@éﬁﬁﬁbfwk@:®kbi%%’iofi?ﬁbk%ﬁlﬂﬁfﬁﬁ%
HAHVIEREL THHEAIZ LY GPS ZHW-HIENTEARWI EAVEESNAEAI
SRR Y 2ME U X S EE Lo, TERLSE L OB &SI 5= s 2 5% 7‘710
BRI 1T 2015429 H 14 B 5 2015 4F 10 H 5 H £ TfT7ebiviz, HIE ST 106 £ CHl
TE A SN L7,

3-26 (CHIRNEEX 2R L, & 3-9 [CHIER RO — Bl a2y, AERR—RITERIC
95,

[ R EARHE R, L & AR E ]

DS CTOESPEMIL, Fix % a LTEx OFBEZIT 520, BFIT - EDMEE RS
TEE) (KU 7N 75, 20k, BHTORERDAEIZBN L, KL 2 2EES O
W) 2R C TEEEREDE) ZE L., ZivE AW TS OREMEOMIEETT 5 J7EHRN
WMHid, BARANCIE, BYEROREM (BEEENE) %525 —EDREEM L R LzkEo
MO Z3HET 5 FEN L b,

AN DREHAE DFEYE & 92 Hp T @ #B % o 7 A % 7 A2 (K 3-26 100 3333 3%)
(ZERT T, BTk, e, JEZ BRAAT AR & Y ORIER TH%O 2 [BEORIETV, £0
Ao EEEE) & Le, £/, ZOREMEDZE (FU 7 M) DR AEZ TV
W & A EEIORIE TR L, By ey MERICIE. HFUERED Tt & E] &
R S D HEDGHT HNTWRWOT, AMEOEHEIT, FATo FEEE T E) Lo T
RESME] ELTERDEND LTS,

AT AR 2016 -8 /7
BT =7 ) o TR

(LA EIRPITE RS AL 3-34
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AW CHE L7 R HIE L, WEROF ISR &, R, SR e & O &
EHITHIELZ D 2T, R To NFEHERE) Lxttb S5 2 LI2k ) ZORIETO T
KFESIEY AZHE Lz, THXTEME) 1, AP TOREISATRe [H-HUS OO H
JHE] EWIHRZ D2 ENTE D, 7eds, EREIIZRMERTEMEITHIES H72DI2iE, A
CRRIT 7o CIE LA % | JEBEE (VLS RRE) ICRE S TCWD T
N ORMRERIET 2 0ERH 5,

[ ifiE]

FRETR®D B AV AR T ORI E B THIE ORIRIT & 2 B JIME AR O D 58
AT TR, HFEIHEIC L2 ENEOELAEINITRD LTV, 2072, 1
EDPMTOND, ZOMIEILT =L LTINS,

T HIEIC B O TIATIEMIRIC BT 25 A EBE L T O OBEABE A% E
L CT—F R 2 ERk L& O L CTE ) — = EFEBEX] (G-H correlation) & 1ERk L7z (K 3-27)
T, AABEZ N ODRRE LT —FBERZER L, #iE L OMBZ/R L, 7
— 7 BE K PHIE ORI DB IN TReWE EOELEELY [Tl EEE & LT
U7, AHUIC I 2 Bl E 1L 24g/om® &3l L7-, # D07 — 47 B X %X
38R LT, ZOT—FREMN, BIREOIEARMFT & 725,

[F PRI ]

T =T RER R LT EAET — 2 2T, AREDOHINCEET 2 L 918, TRIC
YT AR LT,

x -9 ENEEMAMTR-E

HOES) (B fFaabR
A RS

WIREEDET) (R 1
Y,

fRATIXA T T KBS DERFER TN
AR A E ) ARG L DHITIR | PRASISR L 70 DR | SUOTHOZR B S 4

T %, BMRREAHEE T
2o

AP Ao 1X| T=TREEOREND | AKELROEIMEZLD | WOERREVIE LT
HIMEAE AT NGy METRL DEER W ORERHE | OFEA(ERE W, WifE
42, 2R 8 EOEATIR T

HEE RN

HIMEZAEREWITT D,

TEE— PO B o
A B kO E—2
ZRY

I E o AR
DA Chs BT
B, Wi & DEAHERD
AT

Hii - JICATHAH

IRFE— IRy X By OB — IR A5 X TR S0 S b i v & i N e & D BfR &

WRIXNZRT

HALEHAR A

T =T Y o A
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@: Gravity station

Hii - JICATHAH
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Project: St-Vincent Gravity Loop: 62_Sept24. TXT Processing status: Solved (s.d. = 0.000 mGal)
Date: 2015/09/24 Instrument type:  Scintrex CG-5 Serial No. 41062
No. of stations: 4 No. of readings: 5 Reduct. density: 2.67g/cm3
Gravity formula: 1GS 1980 Coordinate system: WGS 84 / UTM zone 20N Elevation datum: Ellipsoidal
Loop closure processing:
Line  Station Local time Instr. reading Instr. height Tidal corr. Drift corr. Abs. gravity Resid. Remarks
No. No. [m] [mGal] [mGal] [mGal] [mGal]
0 2111 10:11:51 3388.149 0.160 0.043 0.000 979000.000 0.000 BASE
0 12 15:21:49 3397.950 0.160 0.116 -0.025 979009.849 0.000
0 48 17:50:32 3329.192 0.160 -0.016 -0.038 978940.946 0.000
0 13 19:14:33 3396.427 0.130 -0.068 -0.045 979008.113 0.000
0 2111 23:39:08 3388.190 0.160 0.068 -0.066 979000.000 0.000 BASE
Legend: BASE - gravity base, REP - in—loop repetition
Stations results summary:

i : Geodetic Geodetic ; Abs. Max. Theor. Free air Bouguer g Total Complete Remark
Line Station latitude longitude Altitude Number gravity S error gravity anom. anom. Local Regional corr. Bouguer s
No. No. [° 1] [°1 [m] ofobs. [mGall [mGal]l[mGall] [mGall] [mGall [mGal] [mGal]l [mGal]l [mGal] [mGal]

0 12  13.32541553 -61.22373926 2.413 1 979009.849 978307.013 703.581 703.311 N/A  N/A  N/A N/A

0 13 13.33188909 -61.22132526 3.323 1 979008.113 978307.274 701.864 701.492 N/A N/A N/A N/A

0 2111 13.28473000-61.12549000 55.000 30 979000.000 0.000 0.000 978305.370 711.603 705.449 N/A N/A N/A N/A BASE
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\/Approximately 2.5 km to La Soufriere volcano

Visitor center

End of pave road O
Drilling site (RG1)

Relatively steep, narrow and winding road

Rabacca Dry River

Approximately 2 km to Georgetown

Byera tunnel
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1)  PPU (Physical Planning Unit)

EIA OBUEES R, FEALEHT 5 TH 5, BREEICEIT 2 B EIMN I o BIFRER R
EHEHPE L TfTo TV D,

2)  BREIBHEOBUFHRK

BRBEDAERIZEE 3 2 BEFEERS & LC. Ministry of Health, Wellness and the Environment
W@ Environmental Management Department, Ministry of Agriculture, Rural Transformation
Forestry and Fisheries %738 %, Z 415 ORI ZE#ET 2 70 EFIT6F LT 705k & R
bD, o, AT Y = OB BN S 2R LT D,

3) TxAF—a=v
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U CIEHT MR 2 v 7 2 FLE T 2 WE DR H D,
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1. Executive summary

2. Project Overview

2.1 Project Description

Tuavxl MILLTOEEZETe,
- HOENETRREMN, AR VINLEC 23E 47
- HEE SRR OB B, A, EEHERE LAY
- HEREE 7 > b (10-15 MW)  EE% T 5 EMESIN TN D,

- IRERREERR

- EETThEE

- R (MBS L)

2.2 Goal and Objectives

- BEFICHRS AR L BB DR T L A B, U=V > Tk Iz,
- FEFEMO—1 7% 018 USSKkWh &35,

2.3 Decision Management

PR B & 6 B2 0%, -
1. BgA. 2. BIERHME, 3. AERRHE, 4. GRS, 5.9, 6.E

BB IEE 3 BEfS

2.4. Project Ownership, Structure and Governance

HE TR L EALRIIUTO®EY, Emera OF¥RUSEEIRGIZ S,

- GOSVG: (25.00%) TR EHE T Emera 2350RA
- EmeraCaribbean (56.25%) THLDLEEND,

- Reykjavik Geothermal ~ (18.75%)

- GOSVG % Abu Dhabi Fund (IRENA) 735 15 B 5 US$D Y 7 h— | CORE A% — A& HiiEd 54

BAEES FEEARE,
- HZEB4AIE. IDB & JICA OB SdRA T T- CDB OHME SR G &%

Hifs FIEIZ DWW T grant, private
- a2 =T L TR 25 4E partners ©  equity, CDB ’ s
BEFET v 7T — b contingent grant @ 3 O3 E 4
7 x—X1 GHEEIBIOMEETS) HEs, —A Lo TND,
- DFID4 HA3EHRY N (BUFo equity O % Hik) (DFID <p:id 4 75 5 SefE AR
- CDB9.5 &5 J7K[E KL Contingent loan (SVGCL ~@lig, syt | R

BT
2.5 Policy and Legislative Framework
o -

- 2008 4F : HENEEJEBAFEHE X O Energy Unit 233% 37,

- 2012 4 : Geothermal Resources Exploration and Development /%37
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- 2015 4F : HTHIEENE R BTEAR L
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- Letterof Intent : PEATHIZAEFRBAZAE GET) DIBIZE > TEBIH T
- Non-disclosure Agreement : AR D TREESE &T) 2,
- Shareholder Agreement : FE=\Acsr &5 E:
- Geothermal Exploration Agreement and Resource Concession : BIFSHEIZF% D

AEE
- Power Purchase Agreement : BFEAEIZ) DD IEAREE
- Electricity Generation & Transmission License : J75, 58 0]
- TaxAgreement : G FIAIZ) D BIBESE A B
3. The Geothermal Opportunity
3.1 Geothermal Opportunity
- Soufriere HulsiZ 13 240 “CLL EOHENITRIEIME(ET D, KO OGN @R OB MFAE
- T EOFE LM TERENAET D, I 5 AREPEIC DV TR,
3.2 The Geothermal Resource
- FEHRBTARARIC K > TSR 1000 m B E | - T VRS TR =55 80 & S RIFRTZDN, T R

THAT DR TR S HER S VT, — LLS I I SRR S 7R,
- RSP OO P, IREE 240°CLL EORT | - L7230, HEE STV D IREEETHE K 0 MO

HE bma s, W ENROIFRAEBFTET D &\ D FEIRI 72 AR AR
- EMIOFHFHEENZL, Soufriere KLLTADG TER,

T 3-4km HURCIIET 2D K0, - DD, BEIN T DHE R ERR TH L0 E

DOHWILTE 2R,
- TRANC K DR L,

3.3 Infrastructure Assessment

- Leeward road (PEUEE) 72607 7 AFFEFICHEECHY , TR | -

TEEEOBYHIZ 25 T 5 US$S &4,

- —J5 Windward Highway 2>5 D7 7 £ AIKSTH 5, -

- Rebacca River Jt5MD 2 >DH 1 M. BEFEOME S EE S - EEN
R CT& %, 77 & AEKOEEE: X Site No.1 1% 35 &5 US$,  Site
No.3 13 3.8 i1 7 USSEELE TH 5,

T U RGO T
[AIE

I A MZOWTIEzT AV
~L7Z2u,

3.4 Final Site Selection

- SiteNo.1 (RG1) & SiteNo.3 (RG3) ZEET D, -

- Site No.1 [ZBUMETA. Site No.3 (THUTBUR bR EIC TR S - BT
BH5,
- BURE, BEHICHAMEEERIGT b0 9D,

BUAERCIT G IR R
FHAL YU A LR & LT

70z
o

3.5 Geothermal Drill Plan

- ERPE2YUE 2500m  GEASTE, AEEFHAR) - FHENE AEESEAROGREI A ARE, iy

- EEEZRVUBRBE LETE 2500m (AEREHD) (IAEPES, BTt & LR,

- TEELESCH, 1000m - EEHEROYOE AR DR, WiEE 2
—7 v b &I o ERHET 2 E LTl
JEBOFEAMEET 2 Z EBEF LU,

3.6 Geothermal Power Plant Concept & Turbine Selection

- 10—15 MW OBFICIZS v 7V T7 T v aRF—E VY Th -

2.
- BREFHNORFIC L o QIR 2B RFT 2 0N 5 5,
- HEREISMW LT ETRETHD,
- YUHBHIRICERET D,

R 2%,

4. Integrating Geothermal Energy Into the Grid

4.1 Overview of VINLEC

VINLEC 2L -
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2016 #8 4



TN EE PR LT T —

TS IZ R B (TR - fEaiah & T A F LA — A
2 B ST - B

- 1931 FFITAE L LT

- 2033 A E CHHA RS K OV ER R A R

- 33KV OEER. 11kV a)ﬁaﬂ‘?ﬁf@ﬂ%

- 2014 DE—UEE MW, RS 127 GW

- REHD8%ET 4 ~Jzzv%§%f{it;fp

- 2014 EDOIEFEEUMIZ 0.33 USHKWh, JFURIR& I SN D,

4.2 Dispatch of Geothermal Generation

- 2019 O TRENBFSEO I LiuL, HBFEERORIMARILLL | - REINWTWDEELA]
MW Eﬁ?z‘ﬁi@@m*oé PRSI AUT Y,

- LD REOBSITREOK 67% 5% HEEETIES Z LR TE 5,

- fﬁ]ﬁ 0)7k77§%< EITNEDEERET D LIGET D & T 1 —ELFE~
DIRAFIEVTBITED 80%70> 5 15%1H S5 2 ENFRETH D,

4.3 Transmission Interconnection

- 33kv @éﬁﬁﬁ% 2 RlREER T D, - FHEEEEY,

- tﬂg?ﬂ%%a? IEEF RS Do - VINLEC O&E4&THENFE

- RERNT VINLEC DEEE,. A ERTEATD =

4.4 Geothermal Energy — Benefits to VINLEC

- HENC X AFERUIA 0.18 US$KWh & LAERIFEE 4 80 GWh L 975 | §E SV TWAIE A RIHEIZ T
LA L, 2012 F L 2014 FEOFUMIE T « — BN REBEEMEET D856 | FuTy,
% 25 A oA TRl LT-,
- XTORER, MBGEREITERERT DA PNV ORI € 163 US$D =2 A
ME & o7, 277 UEIS R 8%,
- Tz, EFHEDEA TS Cane Hall 8EFTOEIHES R 2 Z 815
LEDHRIIS DHICRE LD,

5. Risk Management

5.1 Project Risk

- IRHIE COYIIEEIZ oW TS Equity IRR IZBE L T, - By,
- O TR AZIZOWTHFHEICERE LD,
- Political/regulatory risk

- Resource Risk

- Financing risk

- Partnership risk

- Plant sizing risk

6. Financial Projections

6.1 General Conditions

- THICREARTETIEDL, BRELME) < Open Book FAUTHENEY | -

25832,
6.2 Cost Estimates
- a2 MNEFEIZFIS L-ULOFER (Class4) L35, BHRIFILLTFO®EY
Summary US mil$ %
Drilling 2171 26
Power Plant 31.43 38
Civil Works 3.79 5
Steam field 24 3
Soft Costs 15.48 19
Financing Costs 7.32 9
Total 82.12 100

(et ., P eA], SEHAWTFERSE 2 S T)

6.3 Project Assumptions

AR R — R TROEY ,
- AR : 55 MW x 2 Unit,  total 11 MW

HA L (21 2016 =8 4
BT 2 =T Y o AR
/8 =0 Jzrb . 2 TA 4-3
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HBIR =17 5 D HURIE - A8

T A T L R—

2 g ST - IS
- FNES 1 10%
- BB 96%
- HahET) 1 10 MW
- HEERI R b REERED 25%
- AEEPEER  BRIEE R 889GWh, AW 15 80.0 GWh

- FERRIA - 24 D H
- SRRl BEFIMESRER © 25 AR

- 7' MERE  VINLEC 2332k, PPA (34 B

6.4 Financing & Capital Structure

BEMEIILL T O@EY) (=R —2R)
fEN4 : HE4=60% : 40%
Capital type Us$ % % BORF&E 413 IRENA (15MUS$).,
Debt — Lender -1 (from IRENA funds) 6,700,000 14 - H&EEIIRE 7 = — X285
Debt — Lender -2 42,572,000 86 - HMEND =TS,
Total Committed Debt | 49,272,000 100 60 FEBATERI OV TIEEALIC
Sponsor Shareholder Loan - - - L2 THA=T D,
Government Shareholder Loan - - - _ . »
Sponsor Equity 24,636,000 75 | a0 || DFID PoRikM 4 mil. British
- pound (HEHI, 4, BUrF D equity
Government  Equity (from IRENA 8,212,000 25 10 1o F)
funds, DFID)
Total Equity | 32,848,000 100 -
Total Committed Sources 82,120,000 - 100
6.4.1 Debt Financing
7 FEBFD IRENA 715 DA

Lender - 1 : F 738 2.00%. i} 20 years

Lender - 2 : FI[ 72 7.50%. HifH 15 Years

BT

PHEESRA T2 & DRSS

6.4.2 Equity

BUFHE 0 Y 27— L REEFUROBRIZIL T O Y

Scenario Average Power Price (US$/MWh) Target IRR (%) Letter of Intent {Z & 5 HIEIRR 1%
High 175.83 20 20%. HLBUNE®ITY 7 br
Base 166.07 12 —UTHTHIDELSTDHZ L
Low 157.04 2 PNATREZ2 DT, Base case & 12%
LT3,
6.5 Financial Sensitivity Analysis — Project Uncertainty
HriAS & REFMOBR (IRR : RG/Emera=20%.  Biff=12%)
Scenario No. wells Average Power Price (US$/MWh) R AROHFOLHET, &
Aggressive 2 wells 151.67 — U > 74l 0.18 US$kWh %
Base 3wells 166.07 HEFFCTE D,
Conservative 4 wells 180.48 BRI 8 N AR ) S,

- T 7 7 F—DRRESHTTIE, ABEASERI DR R E L

7. Project Execution Plan

- TuYxl MIEEBUTEEEE (RG/Emera) THEET D,
- PID £ ToHEHZED Project Charter [T/ STV 5,
- FID ¥ COHEHEDHT Project Charter X K7 7 F S C\5,

7.1 Project Management Structure

- GoSVG, RG. Emera 2>672 58 TEES L7483
W5,

- GoSVG O Ellsworth Dacon (%, Owners Committee O—8,

Jz
E
5

Sh

7.2 Project Schedule & Major Project Milestones

RENTVDEYA LA DI HLEERLDIFFRTH D,

| B H DS,

HA L 52
BT =T Y o A

(LR E IR TE R 4-4
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2 B

5T - 65

- Business Plan Agreed : 6/30 — 8/15/2015

- Decision Gate 2 — Preliminary Investment Decision : 8/30/2015

- Infrastructural upgrade and well pad construction : 7/30/2015 — 2/28/2016
- Drilling contractor selection and Mobilization : 9/22/2015 — 3/30/2016

- First power on grid : 6/30/2018

(2016 4F 7 H 1587
PREIElE T03 2016 4F 11 B, i
B 2017 45 1 A BT &

7.3 Environmental Management

LUFOFERBR STV D,

- ETOHEBIRITAIL EU THRA SN QWA ERFIE & KL BRAT
)

- HUENETRBETS T, HIBEITE D BT D BRI Z H s D HE R IEST
T 5,

- RTOITAIL IHYER. BAREIRIE, THERE T A ST A
TEIT 5, BT, RRIGRK OVKETEL s E O~ DR % /N
ET5,

- Emera & RG IZ EIA Z i L.\ )72 5 EEL /B~ DS 4 214t Ui
BT EERET 5,

- EREEACE A, Decision making D7 0 A AN D,

Emera & RG IE, #REREERBIMEMNF L Ga Y2 MEJRZEAL

TWa,

Aa—vr TREE LN
— AT A UIRAEREEN
ERR SN T,

TN ER—RIZLE
ESIA 23 JICA I8 &
72

LB o —OF5 R, ERIENE
TH 5 IFC OFRYELT-
SN ENHBIL, A=
— BB E LET
NPy

7.4 Health & Safety

RG/Emera 73, {EEHOLE LRFFEFEIZOWTEMTER S Z LBk s 4,
TW5,

7.5 Quality Assurance

SERFLY Z7 I (QMS) & LT 45D LYLOTEEIN L CEHE STV 5, 4,

- Quality Policy : QMS D HA &

- Quality Plan : SEEERONE & FIH

- FEhiv=a7)0V S OB FIRE, AR
. G R L R e

7.6 Stakeholder Management Plan

Stakeholder Management Plan (R RIZEER ST 5,

- HEGRRA~OEFRTE L RROER

- HENEIRA~OTREOm & 2R

- MBSO RO ~DE

- PBREERME (RGEmMera) AEEL TV D Z & ~DOfS R
- PEBUNFEIHEROEE A TRERO LDD I L

T EBUF A K (Champion) &
LT, RG/Emera 733fii L T\
HT L CEER XD & &
L LTWa,

8. Recommendation

RRESNTOLHHT, BXB@OER L ZEICHE L, HER ORI
bR TE D, 27, BAUEHE & BURI TR G &8 L CHRHIBRS
T2 L ARET D, WHIBHO = X MILITO®Y Th 2,

100. Project Management; 4,925,000 US$
200, Steam Supply (wells) : 24,991,000 US$
900. Offsite Infrastructure : 508,000 US$
Subtotal : 30,424,000 US$
Owner’s Contingency (5%) : 1,521,000 US$
Total 31,945,000 US$
Higt - JICAGRAH
AR T E A1 2016 8 A

T =T Y o AR
(LR E IR TE R 4-5
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SVG 11 MW 55 MW
x 1 unit X 2 units
System reliability when fails
Reserve margin  (RM) > Largest unit capacity
- Rated installed capacity: 43 MW in 2011
- Capacity to be installed: 11 MW .
. . . M | Preferabl
1. - Rated installed capacity considered: 54 MW (Ri;g"lall MW) gM N ;e'\j\r/e\n/l)) ¢
- Generation capacity*: 25 —29 MW - -
(tentative)
- Peak demand: 21 MW in 2011
- RM: 4-8 MW
) Not greater than a 20% of the peak demand (4 MW) Not suitable A Marginal
(DOMLEC 2015) (<<11 MW) (<55MW)
Continuous operational ability of the power plant v FTOSSIbIe .
. . . (Continuously deliverable
3 while maintenance, or when sudden shut down of one | Not possible X
. output: 5 MW in normal
unit.
Flexibility to fluctuation in power demand due to .
6 likely unstable base load conditions Low ¥ High
7 Inltlfil C_ost, 2 Low
(Indicative)
8 Maintenance cost A Low
Hand-ability
- Transportation
9 (port and inland) Low A High
- Installation
- Maintenance
10 Spare Parts compatibility between units {4 Compatible

*Generation capacity= Rated (54 MW) x Average output capacity (0.65 — 0.70) x Availability (0.80) x failure rate
(0.90-0.95) ---tentative

HiB : JICAFRA

HA L (21
BT =T Y o A
Vex 29 i ke SR

4-6
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e ——. G2, —
BORK nl:ll?F% L %E

5—1 # @&

(1) HENE R BAFE DT

o bty NEDBHDIEL., T4 —E AP RERRSHEDNLTEY ., &
FIEAS X E A R DS B &2 50 < 21 TV B, 2007 ARSI, R EERE T AUR e S
EC$ 1.05/kWh (7 US$ 0.39/kWh) & i L T 5,

O RS, BEMPEERToH 5 HEVEIROIEDN S8 Th 5 & ifthm S 412,
@) HENEIEIEA & R

2014 270> CTREEFEMR (RGEmMera) NEENS 74 L A& T REA $
TOMFRFAZ L L T\ D,

ZOFER, YEN—An— REJR S L THNEZR I0MW ~15MW O&JEARTES 5 Al
BEMEMN B D &R TV D,

— 77 AAERAER OBAFEEHRE O E Tl @D KRB R 2 A8 E T
&2 89 B A BN A IR DIV & DRSRA TR LT,

() YUHEHIFHE

RG/Emera & CIEHEIFIL. E&0H%E 75% (HOES®) . 25% (EEESIHE) &L
THHI THFHA21T O R CH D, YU 3 Gl S b, B4IIREIC
RS TV D,

— 7 . ARAN I A EEHAARDOIEH| ORI ARG A A 2 ONEE L L2

ESDy

LU, 3 T DAEIARTUFOMHIL, FH RrILEEEO 75% ZHOE
&M O RIEHEZEMR) OFITZR DT, AFRENIT L EEEZRA 720,

(4) BAZEE i
BRFIL. &) [EBUF & RGEmMera 22572 R L > T dn b,
FHAE 5.5 MW X 2 unit 232 HI STV 5,
FEEITMIEIE 0.15 2USSkWh ~0.180 US$/kWh & AHE X Tud,
VG AAREE O R S D &V ) RIFRICIV TR, ST LS s,

(6)  EaEtE

HA L (21 2016 =8 4
BT 2 =T Y o AR
/8 =0 Jzrb . 2 TA 5-1
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7T MEROBEFHEIIETEE - TR,

3E{R1T CDB 725 DG 252 LT B,

5—2 & & — Fhooxiz

AHEL, BREFGEEOA =2 7F 7 THD LN TS, 20 ) LEBEEADORG
FRITHEBIRE A2 HI LT HRETHY . —HDORMEED Emera (Caribbean)tHi TR F £E
HTHDH, WThOSELEMEOEWEERTH L, —F, BEBIFITKEDOZ U by
WD SR 2 5% CTHEOMBR A HED T D,

F7-. AFEIIARORIEE D& 4D HikbIL> T\ b,
DL EORRZRIRIDN S . AFS DR E LTI [FHERHIE Fi2EE L T\ 5,

AARECOHMHE, & ITIEEPTERR% OITH B, Steam Field Management,
MERX DMERFE B2 &

7T MR DT ESIA OE i
EEARERR D ESIA, FIS 1 X OS2

KRRz, ISERREERIIABRR GBI DR hLr v 7 L7210 5 DT, ESIA & FIS EliiD X1
NERAIILETHD EEZ NS,

Fo. T HBUN 2 &0 I HEBRIAESERIT, 77 > MERDTZODOEEIFARER L T
7128, EIRIFE 23 ATRE 7R D RIS E £ D,

AR T E AR
T =T Y o AR
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DATA COLLECTION SURVEY FOR GEOTHERMAL DEVELOPMENT IN ST VINCENT AND GRENADINES

Minute of Meeting (Internal Memo within JICA Team)

Meeting

Energy Unit, Ministry of National Security, Air, Sea Port
Development, Government of St Vincent and Grenadines

Venue Energy Unit

Date

2015/5/18 9:00-11:30 & 14:00-16:00

[From St Vincent side]
1.  Mr. Godfred T. Pompey, Permanent Secretary, Ministry of National Security, Air, Sea Port
Development, Government of St Vincent and Grenadines (9:10-9:45)

2. Mr. Ellsworth Dacon (ED), Director, Energy Unit, Government of St Vincent and Grenadines
3. Ms. Melissa De Freitas (MF), Energy Unit, Government of St Vincent and Grenadines
4, Mr. Chaz Williams, Energy Unit, Government of St Vincent and Grenadines
[From Japan side]
- 1. YAMAGUCHI Kazutoshi (YK), Latin America and the Caribbean Department, JICA

Participants
[JICA Survey Team]
1. TAKAHASHI Shinya (ST), Team Leader/ Geothermal Energy Development/ Reservoir Assessment
2. AKATSUKA Takashi (TA), Vice Team Leader/ Geology/ Drilling Planning
3. FUKUDA Daisuke (DF), Geochemistry
4. KAWASAKI Kiyoshi (KK), Geophysical Survey
5. KIKUKAWA Takeshi (TK), Electricity Policy/ Investment Policy
6. TERAMOTO Masako (MT), Environmental Social Consideration
7.  Saul PADILLA (SP), Project coordination

Material ICR, Presentation on Geothermal Development
Agenda 1. Introduction of JICA survey team, purpose of survey

2. Interview and discussions on geothermal development status in St Vincent

Discussions 1. From Japan side

and - YK introduced about JICA survey.
Conclusions - ST explained the purpose of JICA survey as to examine the present situation of geothermal

development in St Vincent in order to propose the possible cooperation from Japan.

ST: explained that this visit is only for 10 days and the second visit to S. Vincent can be to
complete the information collection and make any survey, if needed in order to end the surface
studies.

2. From St Vincent: Mr. Dacon, the Director of Energy Unit, explained current situation as follows.
[Policy for geothermal power generation]

Geothermal development has been one of the prioritized projects for more than twenty years.
The government is keen on development.

Whereas some companies showed interests in development in the past, only RG/Emera group is
serious about investment.

The government secured financing of US$15 mill from IRENA for geothermal development.
The eligible components would include; civil works, test/production drilling, engineering services,
project management, equity for investment, and so on. The government policy for debt
guarantee has not been firm at this point.

VINLEC has the licenses for generation, transmission and distribution. VINLEC can provide a
sub-license.

Mentioned that if with JICA’s Loan the price of electricity is reduced to less than 18 cents per Kw,
then this option will become more attractive for the government.

[JICA’s Team Queries]

It is our understanding that geothermal development is a high priority for the government of Saint
Vincent.

ED: Yes, it is very high. At moment the cost of diesel generation is 43 cents USD, approximately.
Therefore, we see that geothermal energy is our best option to reduce that price.

What type of business model will be selected by the government to development the geothermal
project?, there are several models, but the more common are: 1) RG/Emera take part in steam
production and generation; then the transmission and distribution by VINLEC, 2) RG/Emera
produce the steam and sell it to VINLEC to produce electricity and 3) RG/Emera will undertake
the engineering, procurement and construction only then transfer the whole facility to VINLEC for
production, transmission and distribution.

ED: The model they want to follow is the construction by the government (consortium?) and
produce the energy then to sell the electricity to VINLEC for transmission and distribution. The
idea is that this consortium will be a government company mainly.

Is the legal frame ready for the implementation of geothermal development?

ED: In the electricity supply Act there is only one electrical company with the right to distribute

1




and transmit electricity, and this is not considered to be changed.

[Organization and business]

- At the moment, the government is interested in a business setup where RG/Emera group and the
government would establish the Special Purpose Company (Developer as a form of PPP) in order
to develop the steam. Even though the current thought is to have VINLEC to construct the
power plant, the investment on the power plant will be considered at a later time (At other meeting
of the following day together with VINLEC, VINLEC stated that the consortium would undertake
the steam production and power generation as well; while the VINLEC would purchase the power
and sell it to public).

- However the other option would be that to discontinue the business negotiation with RG/Emera
group and to seek other partners through tender, if the government is not satisfied with the
indicative condition of the steam purchase (or power purchase).

[Legislation and Finance]

- The government wishes to enact the draft geothermal bill as soon as possible. The government
does not believe that the current electricity supply act needs to be amended for the geothermal
development. (The sub-license can be issues by VINLEC under the current legislation.)

- The government does not have PPP act and Procurement Act.

- The equity investment by the government could be made by the IRENA fund. However the fund
arrangement for debt is still open. The government will explore the possibilities such as GEF,
EU and others. EU might be able to provide the grant for test drilling (Caribbean Investment
Facility (CIF)) and the debt for field development.

- The equity participation rates of the government and RG/Emera group have not been agreed on.
The business arrangement will be discussed and decided after the submission of the business plan
by RG/Emera group.

[JICA Support]

- The government expects JICA to support both of technical and financial aspects.

- The financial assistance would include the grant for test drilling and the debt financing for the
field development/ plant construction.

- The technical assistance would cover the verification of the study and business development plan
by RG/Emera group, and the technical support/advisory on the geothermal development for the
government such as an owner’s engineer. (The government needs a second opinion on the
project when working with RG/Emera group.)

- With respect to the legal advisory, the government secured the legal services by the Clinton
Foundation in NYC in order to negotiate with RG/Emera group. The government wishes to have
a negotiation on the business plan from July to August 2015.

3. Others
- The meetings with other relevant organizations and field survey have been scheduled during the
stay of the JICA survey team.

Photo

Godfred T. Pompey, PS Ellsworth Dacon, Director Chaz Williams Melissa de Freitas

Memo by JICA Survey Team; Clarification Points
(1) Would it be possible for CDB or IDB to provide grant fund for test drilling?
(2) Would it be possible for CDB to provide debt finance for the field development that is conducted by a private-led
consortium?
(3) If the government mobilizes the EU fund, what kinds of coordination could be made by CDB?



DATA COLLECTION SURVEY FOR GEOTHERMAL DEVELOPMENT IN ST VINCENT AND GRENADINES

Minutes of Meeting (Internal Memo within JICA Team)

Meeting

Stakeholder Meeting Venue Prime minister’s office

Date

2015/5/19 9:00-10:30

Participants

[From St Vincent side]

Mr. Ellsworth Dacon (ED), Director, Energy Unit, Government of St Vincent and Grenadines
Ms. Melissa De Freitas (MF), Energy Unit, Government of St Vincent and Grenadines

Mr. Chaz Williams (CW), Energy Unit, Government of St Vincent and Grenadines

Mr. Casmus Mcleod (CM), Forestry Supervisor, Forestry Department, Ministry of Agriculture,
Forestry ,Rural Transformation and Industry

Ms. Nyasha Hamilton (NH), Environmental Educator, Environmental management department
Mr. Nikolai Lewis (NL), Civil Engineer, Ministry of Transport, Works

Mr. Desmond Shallow (DS), Planning Technician, Physical Planning

Ms. Karen Duncan (KD), Senior Crown Counsel, Attorney General’s Chambers

Mr. Fidel Neverson (FN), Planning Engineer (Generation), St.Vincent Electricity Services Limited
(VINLEC)

10. Dr. Reynold Murray (RM), Independent Consultant

11. Dr. Jerrol Thompson (JT), Director of Special Project Advisement Energy

12. Mr. Erasto Robertson (ER), Park Ranger, National Parks

[From Japan side]

1. YAMAGUCHI Kazutoshi (YK), Latin America and the Caribbean Department, JICA

[JICA Survey Team]

i

CcoNoO

1.  TAKAHASHI Shinya (ST), Team Leader/ Geothermal Energy Development/ Reservoir Assessment
2. AKATSUKA Takashi (TA), Vice Team Leader/ Geology/ Drilling Planning
3. FUKUDA Daisuke (DF), Geochemistry
4. KAWASAKI Kiyoshi (KK), Geophysical Survey
5.  KIKUKAWA Takeshi (TK), Electricity Policy/ Investment Policy
6. TERAMOTO Masako (MT), Environmental Social Consideration
7.  Saul PADILLA (SP), Project coordination
Material N/A
Adenda 1. Introduction of JICA survey team, purpose of survey
g 2. Interview on geothermal business model by VINLEC and EIA study
Discussions | After the general introduction of JICA Survey Team and its objectives, following topics were discussed.
and
Conclusions |1.  Discussion with VINLEC

<General>

- VINLEC purchases power from small renewable electricity producers at the price of
approximately EC 45cents kWh at the moment on a negotiated basis. (not a feed-in-tariff) The
power purchase price is approved by the Cabinet. (The highest tariff would be US

0.18cents/kWh according to the energy unit.)

- To the price for the final consumer has to be added the cost of the fuel, which is around 40 cents

per kWh, for Law this cost is directly transferred to the consumers.

- The electrification rate in the country is almost 99%. There is no need for distribution system

expansion for rural areas.
- The major target for the company is to reduce the electricity price.

<Geothermal Development>

- In the geothermal power development, VINLEC will not be a part of the power generation
consortium but a power purchaser from an IPP. The company has no plan for investing in the

international transmission line either.

- The detailed discussion on the PPA has not been made yet. The conditions for the contract will

be a future issue.

- Transmission line (33Kw) would be 8 km from the preliminarily located geothermal power station
to the nearest sub-station, which should be newly constructed and owned-maintained by VINLEC.
In response to a question about financial availability to the construction of the power line, ST
commented that detail financial matters have to be examined when the project becomes more

realistic.

2. Interview on Social-Environmental Assessment for Test Drilling

- Dr. Murray, who is in charge of preparation of EIA document, explained about status of social

environmental study on geothermal project.

- Scoping report has been submitted to physical planning authorities and next step is EIA study. But

1




3.

4.

waiting for some guidelines to be done to figure out what kind of elements to be consulted. In this
moment there is no regulation on Environmental social impact assessment.

- Main issues to be considered are;
1. Housing, social aspects

2. Water for drilling and discharge to environment

3. Impact on wildlife

- Geothermal development candidate sites are not inside the national reserve area.

Field Survey
- If any

Others
- If any

Photo

Ms.Karen Mr.Neverson (VINLEC) Dr.Murray

Mr.Shallow Mr.Lewis

Ms.Hamilton Mr.Jerror Mr.Casms

Memo by JICA Survey Team; Clarification Points

@




DATA COLLECTION SURVEY FOR GEOTHERMAL DEVELOPMENT IN ST VINCENT AND GRENADINES

Minutes of Meeting (Internal Memo within JICA Team)

Meeting

Stakeholder Meeting Venue Prime minister’s office

Date

2015/5/22 9:00-11:30

Participants

[From St Vincent side]

1. Dr. Jerrol THOMPSON, Personal Advisor of Prime Minister

2. Mr. Ellsworth Dacon (ED), Director, Energy Unit, Government of St Vincent and Grenadines
3. Ms. Melissa De Freitas (MF), Energy Unit, Government of St Vincent and Grenadines

4. Mr. Chaz Williams (CW), Energy Unit, Government of St Vincent and Grenadines

[From Japan side]

1. YAMAGUCHI Kazutoshi (YK), Latin America and the Caribbean Department, JICA

[JICA Survey Team]

1. TAKAHASHI Shinya (ST), Team Leader/ Geothermal Energy Development/ Reservoir Assessment
2. AKATSUKA Takashi (TA), Vice Team Leader/ Geology/ Drilling Planning
3. FUKUDA Daisuke (DF), Geochemistry
4. KAWASAKI Kiyoshi (KK), Geophysical Survey
5. KIKUKAWA Takeshi (TK), Electricity Policy/ Investment Policy
6. TERAMOTO Masako (MT), Environmental Social Consideration
7. Saul PADILLA (SP), Project coordination
Material N/A
Agenda 1. Introduction of JICA survey team, purpose of survey
Discussions | After the general introduction of JICA Survey Team and its objectives, following topics were discussed.
and
Conclusions |1.  Site Visits
<General>

- The technical team was requested to give an opinion about the impressions of the site visits. DF
explained that in the eastern side of the island there are not visible manifestations on surface,

except in the crater. Therefore, more analysis has to be done.

<Geothermal Development>

- Dr. T said that the GoSVG would like to avoid delays of the geothermal project, but in a safety

way.
- ED:

- Affirm that they need technical assistance to review what RG and Emera have done so far in

order to have a second opinion.

- To share the RG/EMERA’s data | needed to have a signed agreement with JICA of
confidentiality. ST said that the NK group has a confidentiality agreement with JICA, therefore

SVG can be sure that this is an important issue for us.
- Dr. T.
- The Parliament will see the draft geothermal Bill by next week, on 28 of May.

- Also, he said that GoSVG is still looking for others lenders to finance the project. He said that

the 15 mill USD from IRENA are the first step.
- ED:
- Asked if JICA can provide funds for supervision of drilling, drilling and ESIA.
- They need to know what JICA can or cannot support to the government with this project.

- Said that there are several “eyes” over what SVG is doing to develop the geothermal energy in

the country.
- They need, immediately, an advisor expert to review the designed geothermal plan.

- YK: explained that JICA would formulate projects together with IDB and CDB, with this figure it
is possible to finance project with a private company involved in a JV with governments. But,

JICA alone cannot assist projects in that condition. JICA assist only governments alone.

- Dr. T.: Asked if JICA can assist to SVG with this project knowing that the government owns the
25% of the consortium. YK said that he is not sure about this issue in this moment, because it

depends on a business plan of geothermal development in St. Vincent..

- ST: Said that one crucial point is how RG was selected to come here. If they came by themselves

without a proper tender, then for JICA is very difficult to assist SVG.

- ED: said that the most important issue is to know if JICA can assist for advices on business plan of
geothermal development and negotiations in the following 3 to 4 months. YK said that it is

possible to assist them as required.

2. Interview on Social-Environmental Assessment for Test Drilling

1




3.

4.

- ST: Asked if there is room to help with ESIA. ED explained that there is room to help with the
ESIA and clarify that they have only 60 Mill USD for this study, and if JICA can help it is very
welcome. ST: explained that he is not so sure if JICA can assist to a consortium with a private
company involved.

- ED: explained that the ESIA is a benefit for the people of SVG and responsibility of the
government to run with the study. ST asked if there an agreement between SVG and RG where is
specified the responsibilities of each parties and if JICA can obtain a copy of the MoU.

Field Survey
- If any

Others
- If any

Photo

Memo by JICA Survey Team; Clarification Points

)




DATA COLLECTION SURVEY FOR GEOTHERMAL DEVELOPMENT IN ST VINCENT AND GRENADINES

Minutes of Meeting (Internal Memo within JICA Team)

Meeting

Stakeholder Meeting Venue Energy Unit’s office

Date

2015/5/23 9:00-11:30

Participants

[From St Vincent side]
1. Mr. Ellsworth Dacon (ED), Director, Energy Unit, Government of St Vincent and Grenadines
[From EMERA side]
1. Mr. Peter Williams (PW), Managing Director
[From Japan side]

1. TAKAHASHI Shinya (ST), Team Leader/ Geothermal Energy Development/ Reservoir Assessment
2. AKATSUKA Takashi (TA), Vice Team Leader/ Geology/ Drilling Planning
3. KIKUKAWA Takeshi (TK), Electricity Policy/ Investment Policy
4.  TERAMOTO Masako (MT), Environmental Social Consideration
5.  Saul PADILLA (SP), Project coordination
Material N/A
Adenda 1. Introduction of JICA survey team, purpose of survey
g 2. To clarify finance model with EMERA
Discussions | After the general introduction of JICA Survey Team and its objectives, following topics were discussed.
and
Conclusions  |<General>

ED: Explained the context of the JICA”s mission in this country.
TK: asked how is distributed the participation of the GoSVG and EMERA in the Consortium. PW
mentioned that the participation of SVG is 25% and EMERA is 75%.
TK: Asked for more explanation of the project schedule. PW said that the target is to have the
power plant commissioning in 2018. At moment, they decided the drilling phase, because the idea
is to run with the testing wells at the end of 2016.
TK: asked about the reason to drill standard wells rather slim holes (gradient wells). PW explained
that the reason is to avoid extra cost to bring a rig for slim holes and after bring another rig for
standard wells. Also, he comments that they are totally confident that slim holes are not required.
PW: explained that the plan is like that the equity will finance the first well and if the test is
successful, it will be easier to find lenders for loans.
SP: asked why for the first well testing a reinjection well is not considered in order to have a
proper testing program. PW said that they consider that a reinjection well is not necessary for the
first testing.
PW: said
- At moment they are in the process to get the improvement of the business plan.
- They have a letter of intent (Lol) with GoSVG defining the generalities of the development
project.
- Depending of the capacity of the first well, they will decide how many wells more are needed
for a 12 MW power plant. It is planned to install 2 or 3 small units (5 MW each).
ED: said
- In the finance model 100% success is considered with the production and reinjection wells.
There is no room for failures and this is very important issue for the model, because this affect
directly the final price of the KW. PW commented that this is still in revision.
- Explained that they are planning to get a technical advisor engineer working for SVG in order
to have a counterpart reviewing all the data from RG.
- Mentioned that JICA recommended making a 2-D analysis of the MT data. This analysis can
take 2-3 weeks and is going to be done in Japan.
- The 2-D analysis will give more precise and confidence information to JICA to take decision
for further supports.
- Explained that the loan from IRENA (15 mill USD) will (may) be used for drilling. And the
parliament would not allow to spend money in the risky stage of the project, because this
money has to be paid back.
TK: asked if we can share information with IDB/CDB. ED said this is not a problem and we can
share it with them.
ST: asked what the SVG is expecting to be assisted from Japan. ED said that wherever assistance
can be offered from Japan is well accepted. And PW commented that the finance for big costs
(drilling and power plant) can be better.
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Minutes of Meeting

Name of Project

Data Collection Survey on Geothermal Development in Grenada and Saint Vincent and
Grenadines

Date

27" June 2016

Venue

Energy Unit, Kingstown, Saint Vincent and Grenadines

Participants

<Energy Unit>

Mr. Ellsworth Dacon
Ms. Melissa Defreitas
Mr. Chaz Williams
<JICA Survey Team>
TAKAHASHI, Shinya,
KIKUKAWA, Takeshi
TERAMOTO, Masako

Meeting: Discussion on the up-coming JICA “Geothermal Development Support Project” in Ethiopia
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Soil Erosion due to excavation (-)

Noise (-)

Water exploitation from Rabacca River (-)

Waste (-)

Aquitic Bio, Terrestrial Bio (St. Vincent Parrot) (-)
Employment (+)

Community disturbance (Traffic etc) (-)

Tourism  (-)

Cultural Heritage (-)

Natural Hazard (-)
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UK-DFID: 5.8 M USD (Grant to Gov.)
CDB-contingency loan: 9.5 M USD (loan to JV)
IRENA, ADFD: 15 M on condition that the wells are
successful.
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== End of discussion ==
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Appendix-2 Photographs

Fumaroles in the crater of Mt. Sourfriere

Gas sampling from the fumarole in the crater

Footpath on the outer rim of the crater

Overview of lava dome in the crater of Mt.
Sourfriere

Hot spring at Walliabou river (approx. 40°C)

Hot spring at Walliabou river (approx. 40°C)
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Outcrop along the eastern coastal road Site survey along eastern lineament pass point

Debris flow on the eastern lineament point Andesite lava flow on the eastern lineament point

Meeting at Prime minister’s office Meeting with Ministerial Stakeholders
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Substation Main road of Georgetown

New international airport (under construction) Byera tunnel located at the eastern coastal road

Candidate drilling site (P5) proposed by RG Candidate drilling site (P2) proposed by RG
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