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Local Magnitude of IMA

Body - wave Magnitude

Minutes of Discussion
Meteorological Aviation Report
Surface wave Magnitude

Message Switching System
Multi-functional Transport Satellite
Moment Magnitude Scale

National Disaster Management Office
National Institute of Water and Atmospheric Research

National Oceanic and Atmospheric Administration
New Zealand Agency for International Development
On the Job Training

Pacific Tsunami Warning Center

Pacific Islands Forum

Regional Specialized Meteorological Center
Satellite Animation and Interactive Diagnosis
South Pacific Applied Geoscience Commission
South Pacific Convergence Zone

surface synoptic observations

Terminal aerodrome forecast

Telecom Vanuatu Ltd

United Nations Educational, Scientific and Cultural
Organization

Value Added Tax
Vanuatu Meteorology and Geo-hazards Department
World Bank

World Meteorological Organization
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18 Jolz) tolER-#E
1-1 #ZE/ 2 —ORKERE
1-1-1 BREBE

1) ‘’K

&I&I

1) KEFEOHE

AT IFIE (LLF N EHERT) 1, ALK 1,200 km (272> TIRA Y, 8340 D~
ko TSN D, N EEa REENEEE T, B LN TRES TH L7720, BIRK
IR L TIEFICHET TH D Z b, BISRITHR D M 725 58 O JRBH S RER OFRRE & 72 > T
W5, FRC, RIBEEENC X D LIS DWE B A 7 v O RBURIZ K DK OFRES
FE A7 7 OHE, BRICESIKEFRREFEOBRKEFIIFAREREB L R-TETE
D, TOWHELEBL, BREE~OBEIENEZEBDO TN ZERRDLNTND, Fiz, [/
EZA—ARNZ U T 7L —hERVPETL—FEOBERIEL, F—ARZ U7 7L — R
KT L— Mk U THER T M~ 91 mm F2EE O CRE L TRV . I Tl 2009 4
10 A 8 HIZ M 7.8 DHIFES & > 7=l 1997 4, 1999 4=, 2007 4EIZ b [FIFEEE O HIZR S A L, H
WABIHI STV D (2012 4R, FURCKFHIEENFZERT) . 2 20 EMIC [N) E Tl S /o
WORARNEZE 1-1-1 17T, 6T, N EIXAARELFE U EREEKLIEICE L, BE
9 ODKILBIFEEH THDH Z LD KINEBNOHRFEEH 6RO LTV D, T3] [END A,
Beffi, PRICE D2 ARKEEA~OMUIRR TH Y . BBAEEZ GO - EHEEE D O EE %)
723 B HIRK E OO RN FE i TV 5D,

x 1-1-1 [\ BOZROFEERR

# |A|H e Hd HER o> B P

1997 | 4 | 21 | F—L REEE (Torres Islands) Mw 7.8

NRUTaA MR, A ATV

1999 | 11| 26 (BaieMartelli, South Pentecost) Mw 7.5 ML 66m, 5HIEL
2002 | 1 | 2 | =777 (Efate) Mw 7.2 W EE - 02mULTF
2010 | 12 | 26 | Z »F B WEE (West Tanna) M7.3 W EE s 41m

0= 5
2012 | 3 | 9 g Fy AR M 6.8

(South East Erromango)

Mw (BE—A v b~ =Fa—F): HELEZITWEEHOE—2 > (Mo) »HERIND,

M (w7 =Fa—1NF): ZPETOMERHRE LTHERINRTRBY, T—A v b~V =Fa—Fefih—HLT
W5, EBETIIRG T/ =F=2—F (Mj) ZHIZ TM] ERLTDZEBLZN,

Hid : VMGD

2) BRAKEFICHRIEAEH

[N [H O SEE LR D BATAHERIIE 2010 FFI25% 7 SN 7 EFKFHE PR (National Disaster
Management Office : NDMO) T 5, NDMO 1 H IR K E N HA U 7= BE Ol )7 50 R TG 8 25
DFIHZNFE, RET O, AT 4 T ROERELE L, ENSTHIN D IR LT PE#H
EHETLTND, ZOTEROELRDK[E, R, HREHRIT, FIFRIC 2010 FIZHHED K]
LIRS TR T Y RS #1595 R (Vanuatu Meteorology and Geo-hazards Department, L VMGD



R LR - BLIZAT > TV DM, 24 FEEAHIC~ 2 2 I EITHERE O K FITHT 5 1F#H
EARIEL TS, 2D OIEED FIES X NDMO #E4E5E ] FIIE (Standard Operation Procedures,
201341 H) lZmahTnd,

NN = RO BAEO TRITEE L R 2 G HEHIT. VMGD 12XV T3] ENICHRE S
FRHEFT CBII SN TND, 2D OREERIL, E A — /M0, RS CHIEFT) b |5#l R
— FETIZH D VMGD KJFK R T 7 4 —)b RZEPRHERT~Ms 2 S, RS S8R (World
Meteorological Organization : WMO) 723 & 32 &K (K%) #fE > A7 & (Global
Telecommunication System : GTS) A #&H L TRMFRA~EE TV D,

WS E T DEMEHRIZE L CiX, VMGD 13U A O KR 2 d -t % — (Pacific
Tsunami Warning Center : PTWC) 75 DEHRITIKSE L TV 5D, T3] EWNICIHEIN G (BT E

[BOM FT A OEEAERINIEE) Z2/) N7 7 T REAR—FETHEAOT ALY v - H FEL—
T ENEIZENEI L EPERE S TWD0S, 2D OWINLEHE VMGD A% L7cd O Tl
R, A=A BTV TELD (Bureau of Meteorology : BOM) M3FTA 4 28k Td 5, [RIEIAL
0 B P HERFE BT VMGD 2350 LT\ 528, LT — & OBIISCMEHTIZ BOM 2375 T
BY . VMGDIZL DY T A LTOWNMBINITATOI TRV, EIZIE VMGD AR T I
OSBRI R OB T — % Z EHEAF AR TH - 7275, HAEIZ BOM N7 = 7 LTI 515 H
IIRTF L TR Y, EREI%EE2 B L LIZIEAIEEE L VIR TH 5,

—J7, HUEBRERICOWTIE, M A X 2 HERBIH 0725, VMGD AT O SR~ 7 7
TRIZ 2T, =AY v - B FEIC L @EATRE STV D, S5 1E VMGD ARICH 5
HET — X B AT MIER S, T — XX T AZ A ATEHIE TS, B, &)
S OMERFEOFHRIZ, [ EBUFAERT 5 iGovernment (BL T iGov. & #797) & FEEILD
v hT—27 ZFHLTVMGD IZ#EFESN TS (Bl EE liGovernment % UV — | M),

(2) RE
1) SR, BR. HEHEAEM(COVTORE

KB OV TIE, VMGD 13 WMO O— B & U CEBER 72 [ GBLINNE OHEE I BBk LT
5%, BEAFO RGBT H B L A TR B9, BT VMGD IBIC LY R TERiS
Td, FYINROTEFEREASATOL2, BRIFABICE D720, BBz S
TRV, o7, EfE2BHIFACBIIT — & O M EITBIHIE ORRIERE L T\ 5, £
2. BT —% D GTS ~DANR KRG E~DFAIL VMGD B DO FERIC L D70,
W7 — 2 BT 2 L TR Y . KB AT HETH 5.,

W5 GONL) BN SOV T, A— b EFEOBEFNEHT X 28U 7 — # 2 EERH) 72 /5%
T HEFIELEZE B2 (Intergovernmental Oceanographic Commission :  10C) (2t ST
L0, ERo X oic, ZhOBEFREINLEHE BOM OEREHE FIcdh 5720, VMGD T, 10C
L BOM DB — L= EOBHIT -2 22 L TWDH, ZOX T I FITIZY 75 A 4
TEUN L 72T — 2 BT 8 | HIERIZ K D80 A 7 1 A2 X2 i O 2L D )
RIS CERUVREETH Y . VMGD 23 BITEH T 2803+ O REE AR KLETH 5,



g (MRS KNGS BN SV CIE, KU DA RS [N BN EZ LI
RIE S v, HERBEIEO K ITEE) O R O BEARHEE2Y VMGD AJm OMLBALEIZ L0 U 7V 2 A A
TEMRIN, ZOERIIAR—La 3=l anTnsd, —Fh, #EBNAHIC W TIEX, =7
7?%KE%%m%ﬁ&@7m~bﬂ/k%§ﬁﬁ%ﬂiﬁb1@%?O\iXEUyV-#V
MEIZ T v — RNy RHIEREEAY 1 @Ak (& S, & 5F 3 EpT @l T — & 23 VMGD A7) o ALt
HEEIZVTNAEA LATRESINL TS, TILHOT —X % [Seiscomp2) & MEEIL D BEAF O HIEE
fiEfTyY 7 b =7 ZHOWTHIEOBRERMNT (BROBERE, RS, v~/ =72—NK) %
Tole BT, RIFERIEET 4 AT VAR RK PR —L_X—=VICAH LT\ 5, EIHREEF
FriciTd 2 B AL E IS L 2B ORBEALETH Y | BIFRERMTT — % OFT (R
) DEIFEALIRETH D,

2) BAKSHIZtRDRE

VMGD (% 2010 FFIZ KGR & HIERBLIH R A3 A OF LBIED VMGD (& L A1k & 7p o7, HIfE
BLANX VMGD ARSI HBICT — 2 DBINE SN D VAT LA EEALTEY | #illo A #kidE
ATWD, BHNZBHL S VMGD BB o m Eoi=wiz, tHRER4T (World Bank : WB) D42
T TEHIBDOT 7 0 AN LY | BUHESE A OB O B2 Thh T\ D,
—J5 . [REBROHFODIFNINT T 74—V REEIZH DD, NUT 74—/ RZEHELOEH
BRATEIZ 2 2B A BBEE SN TORWIRITH 5, S 52, FHlfEFT2 5 VMGD AR &
U T 7 ¢ —)b REBICKGBIN T — 2 %1557 5 B0 EEE AR H T fF S Tl 0 |
HOKEBN T — X EEIFTHAMTIHIE L T D DD, U T2 A A TH7eE#RS VMGD
ARCER S NIRRT E 72> T 5,

Fo. F2EOM 2-1-2 TRT VMGD DMK T 5D K207 7 ¢ —)b RZEHH
AT Tl 6 4RI T 24 FEE, 2= O ORMERT Tk 2 44 R THEZ 5 FE2N D 18 FEDR, K58l
HREHEL /T TS, BREEMFE AL WARWEZD, BIMERTICENS 4 5 S X
MOEEND Z EMMTE RV TH D, N T 7 ¢ —)b RZEEHERMERT LA O JIERT I VMGD A<
277 7T BUSMZH Y . %< ORWEFTITRERO AR TEBE1T->TH Y, VMGD &
J& TR BN 1A OB GBS O 72 OBHE SN E e S T b RMEFTRRE NS5 =
SIFEELVIRILTH B,

—RIZKRKQTHAEAT 956, AR, THET 5 FILTHRIIGHIR O KGR 2 BRAE L T 7R
FAUTZR B 720, VMGD &S5 O T B IEAHIGERT T OB NE & A -6 | & Hg o
KRG Z 0 B LT FHE D720, A%, KBBLIIA O B b4 X 0 JlEFT O E
OAHEWS L, VMGD AJF & IBEFT O NFRENV A NRIATZ D £ 5 I22T 2 s oRiE

IR SN D EEZ DD, S 5IZ, VMGD TR EZ B 5 EE o #ak <0 H5E 58 % D R
ﬁﬂﬁ@ﬁ%ﬂl%ﬂfwéﬂ EFRTRENRE S TR L TRFIRILIZISHOBETH 5,



1-1-2 BASEETE

o] ECE, EEHEICRT AL LT, 2000 4EICEF S EF Y (Disaster Risk Act No31)
NHIESNTZ, ZO%, MAEHEMERE-Z 8% (South Pacific Applied Geoscience Commission :
SOPAC). PTWC, [EFHEAHEFR (LB (United Nations Educational, Scientific and Cultural
Organization: UNESCO) K TN VMGD 231 L, BIRKE A x4 & U SEEBICBT DI - (i &2
HEES 5 72,2006 EIZ [EF S5 U A 7 & HLEFE] (The Disaster Risk Management National Action Plan for
2006-2016) ZHRE L7=, VMGD [X[FFHE 2 SE IS EFEBULR D FREFTH 2R L TRV | BLHAS
DEHHHAT S L RIRFHCBIHT — 2 OF v T A Az, Bl TEBEEO & WBLRRK O 4 B 5
LTW5, F7o, BESOERIRIZ OV TIE NDMO & H[a] CEZE xR FH# (Vanuatu National
Tsunami Plan 2013) % 2012 4EIZNPE LT\ 5, £ DOH T VMGD 1%, FHIEROEFICENTDH2 &,
AR DR 2R, fE AR AT 2 (Global Positioning System @ GPS) I 45 &Il i
FIOFESL, HIZIZKTT 5 U 27 OWFEOM, HERBIH, SMoREs, RETREOM), HEHRM O
IR OB IR D RLd S OEEI A D Z & PR EN TV D,

1-1-3 #HEEFRR
(1) #EKix

() ENZARR 25 5N (2011 4F, WB) T, RfEMEE L TIEAR DK 99 %A A T R 7 %
ThV., EVDL1%)PI—r v NREOBRTHD, NAZMITONTIE, HRaIZHETTHEO N AR
ADPELTND S DD, RANA DK 76 %A R 2 & te I EEL TR0 | EROZ MBI
IRIREEICH S AR E T T D, BRI & o TRIFZEROEE, AT AT ANRKE S B
STEY, Tk TEBELRZRDZ L5 100 U EOBHFENBRAETHHEH SN TV D, EBIKH
OERBEAZX D70, EvaT~validd [ HOEGEE LCHEASTEY ., 1980 4 O LLA]
A XV RET7 T U ZAOLFIFIRIC L DHERHBOR DB HN TN Z &b, JGEE 7 T 2V AFEN
(R HOLXHGEE 8o TWD, FHITF U A MM ADOK 9EIZ 5D TR Y | BEE TR
IRRHEDMEIM SN TV D sk H 20,

(2) #EFWKiR

() EOFEREET, BEEZPLE LY —EREELBETHDL, NODOLITEEITHE
FLTEY, 2 TRV LA TFOREYMOREOM, 277, a—t— aa7FomHiRE
TEMDORIE BATOI TV D, FFIFFROEEAEM L, 277 12k Tt FEEE2 2T T 5,
ANA—ANY7-0 OENAEPE (Gross Domestic Product : GDP) (2,620 US F/L (2011 4, IMF)
Th b, ] FEBFRITOE S EHERER (Trade Policy Framework 2012 4£) (2 X % &, 2000 4£7° 5
2011 £RICMT T GDP I O D H —IRPER, B IRFEXK, H REERDEIG O P, ThZh
20%, 11%, 69 % Td 5,

1-2 REZSBHOER - BREUHE

AR O &Y o RN ERETE LB N TEIER TH D720, BREFICK L THEF IR TH
D2 EMD, BIRITHR D EIEHI 2R O RBAVRE OBE & 72 > T D, RIS, K[UIREENC X 5 L1



W ENDWE LA X 2MHRRE. A 7 8 ORBUICE 2BOKDRESCTER - 1 > 7 7 DR,
BRI L DKEFRARRED BRKFITFEA RERER L 2> TETEBY, ZOFELEBL, BRK
FEADOHEIEN @D TN ZEBRROHENTND, 29 LRI OH | KFEHEREE 7 +— 7 & (Pacific
Islands Forum : PIF) . KEENHIEGLA% %2 (Council of Regional Organization in the Pacific: CROP) .
KEMKFEY R R—= " F—v v T« Xy NT—7 5% Hx OFA0A =27 F 7 O T KIZE
T LY MABITONTND, Ee RF—EHE LTEL, BPEEZMHED, A=A TV TR=a—T—
T v REIZE DI ENMTOIL, PTWC O, 7 ¢ P —EZ L5 & 3 2% HuldidER <5 % — (Regional
Specialized Meteorological Center : RSMC) % DHURI) 2l R STV 5, FAENL, Yk
WOKWBEEBFIZ LI D2ERKEO ) 27 OEA B L LT 7w 77 A 28T TSR 2 6
LTV %, 2006 EICHIE SN FRKEY 27 EHEHE CTIX, FERBOR & PRICKIT 2 SEEH#OE
WAt BOSCHGER & AFH Y AT LEHUGE, BBAM(LEFD 8 DSOS RS, ZRENOTEEIRH 2
DWW, F2 (2006-2009), 4] (2006 -2012), R (2006 -2016) DK TERNE D HAL TV
Do

2011 A 3 A 11 HICHAE LR AARER L, BAEICERREEL 726 L, BEEEfSITR LT

LK OEEMEZ L TR ST & EleoTe, LU b KEEME E OB K BIE  Fhi ]
(B, A 1ZIEFICHESS CTH L7, AEMB O AT The < Hlkw /1ox > b
T — 7 OREFIZE D SRR IR EITOMNERNDH D, £, YZHUgIc b 54 K —3— ) —
& B BTG U T - il 2l U7 R e 3R 2179 BN B D, —F ., 2004 DA~ K TR
HIFE & A ¥ REREEO%, BEORE Do E A TIPS KRR Om EIZBH TR Y, HEOBHIS
HRTEMORIEHEZIT > TOD0, BHHERH0BE I TND LITE 2T, HEBSHIE O EfMR T
BIERDO I WABIE S AT JMIB W THWETREEN L, ZO L5 R RELHE X, 45
BT ICA LK LT RIS o A 7 A sl i 1) el A (LLF . Al & #d) oA r%
Totz, ARAIX, PRk 23 4EEH 3 IIETRIC LV i 2 \EEEHHEZIEOFKREZ B E L
T TRAAKRELNDOEEOIEAT & CFk 2347 A 29 A H A A KE SRS HRAR) | 123k
SEEETLHDOTH D,

A7av=zs o N EROEGFENEZE 1-2-1 1R T, (3] B TIIHEOHEEN L BIEH
E N OHIEE R E E T IIA 722 < | HUEE 0O BRI ZE R O fEAT 1T 130/ 1E 72 HUB FHACE L X 58U o JBA 2
VETHY , BEENAEOT TR b ELIEMAE SR> T b, 23] ETITXGEM & O Tliz
BINEITHS Z L2 X0, @ OB 82 RIGREIT B 2 D 2 & THEOR/NRENATEE L 725,
F o T, WL L YR GUT BT 5 ERe /e EH 2152 Z &I HARKE TN QN B I B\ THRD CEE
Thod, LR EES (X)) BRIOEENEIL, K5, R, S gz hne L, K<
KICETHANRTHD Z Lol Lz, EEENRLZERD G4 FHEEaEFe (M/ID) | A-4-9 HIZRT
# L7,



x 1-2-1 ZFNBHE

fEESEIERT | No. HH o
1| WICEHR s 2T A 5 f&pT
A 2 | HUEGFY AT A 7 &Y
3 | 7 a— RV RBIHIT AT A 7 &Y
5 4 | BEYKGBLNEEE (AWS) 7 fEPT
5 | GTS [AIG Mk 27 A 1 K
C 6 | HE TR AT A 1 K
{

%« BUPEIC S & PIROBLED L ESEIAMAT T 21T > 72,

1-3 EAEDEBEIM
(1) EAEOZERR
F£1-3-112, [) HOBFRIZET 2AE ORI EZ 77T
* 1-3-1 BHPEOXE-E

BhnE | WA R4 [T
Heiiit ) 2000 | $elith 7 nV= NG TR | LSRR TEE
. L 73 ~y

ek BB Oy 7 — 7 HiEE CENE I Lo

* BURE A f OV
* CLIMSOFT %l > 27 A OF|

He ot /1 2012 4F | KPEM ML S LB S ERHE | - TEEIROm L

“ae sk - RUARZEE), KURZEENB SRR
o LI O R

HE : JICA

(2) FURHOFEFER

KRG R, ﬁ%ﬁ@%ﬁ#%%%hk?W5%ﬁ%%ﬁﬁék (ZUE BT T TR MR Bl 75 b B
L%, BIAIE, WA ZRRE L7220 TR O HTIE TE 20, B2 3 TiEm A8 SR 4 3
fp Lic BT, BT — 2 0 Bl O ROy, BRpSy . EAREIRRSY . BE S 200 L, Hal
ROy T 2 MER B D, [FERIC, (RO T —Z I A, @PEREDHIERF 2 15 5L 5 1
AT T D BAIRD S ETH D, Z D7, AV T A EFEORMETHE S MM T, MR R
Z MWD 7210, BIRBER (V7 Fa v R—x 2 F) 170, £ D% OHMERFE B34 28 A
L= VO THBTH D Z LR ST,

@) XTOT I b~DOHKIN

HUTE, TEIREHART OARH LR THC £ 5 T8, SR EE kX B
KRR C & f21s = L 150 3 TR - 71— 1< FHERHC & 5 BREAA O E
RETH S, 1o, RAMRIIITCHE O BRI ORI 070127 72— K32 g o
?~5%ﬁﬁﬁﬁf&éo%%ﬁ&U7HﬁFA/Fﬁ§ﬁ®%AL%LTm\%ﬁ%ﬁ@%ﬁ%
BRI ESEHI0IC, ZALORITBESLETHS,



1-4 {th FF—DiEBNEIF

7% 1-4-1 |24 FE T R —#8ESIC X 2 ki &2 7R3,

x 141 thrFF—0XE—FE
FE A B RE 4 e B B RE EBINE
2011 4 —a—Y—7 | BREFENGDOE | NZ$ 500,000 Wi | VT X A ARG
OS5 | NEEEERE T | B B2 HE L Tavx |, R, EERETIR S
Rl (NZAID) 72X T SRRk 7k BESENE, 4% OME KR
IHEEH S 2T D Sl D= D D kT — & X
FEST — R SR K OV ER
L5 L DB & R, =
7pxrgiiix, Tanna, Ambae
K TOY Ambrym @ 3 & T,
2012 4 HREFT (WB) | R— b+ B K UYL | US$ 1,400,000 | Feffith /1 | &6 i 3t o 342, 2
M5 3 AR —H eI v | KERUER, ] THL
Rl D AT 7 bk VG — v 205k, %
N EEHE L KA B xR

D EHEOMRLE HRY &
U 7o e P e K OV
fERIE~ >~ 7 DT,

H# : VMGD “The Ministry of Infrastructure and Public Utilities Annual Report 2011”
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F2E oV EMYELKRA
2-1 7oz y FOEEEFH
2-1-1 ##- AR

B, A7 w7 N OBEEEMHEIIALFIES (Ministry of Infrastructure and Public Utilities) T
B o723 2013 4 6 H AT RISV 7 4 D N B THERL S 41T 2 KB ZS Bl - Mg 9¢5E - e -
TxLFX—4  (Ministry of Climate Change Adaptation, Geohazards, Meteorology and Energy) & 7257z,
FHFERSIE VMGD Th %, KA « G « & « =10 £ —F OMkXIE, X2-1-1 D&
BOTHL,

w
RERUHA kE | &EA
: 1 1 ‘
R & mE BE
INXTIRER:
#RsER | |zrnx—p| | mER %
rvieal | AR M oo HHHE ABHE
SBRE
XFRFATOST IO RIEHEERS ’_‘_‘
wE T/
KEEEE | | AXBREA
i - VMGD

2-1-1 [UREEEIS - REKE - Jlx - TRIILF—EOHERR

AK7wvv=s7 hTlE, VMGD BEUFfIH %S (Consultative Committee) DHLYD £ L&k &b, K
TuY = N OEfKEETEH 5 VMGD (T XU B - M5 5 E - S = L F—HICFTE L. 3]
EME— DR BIAER & L TRERICET 28U - T3 - BHREDOEBEZIT>TW\DH, £72. WMO IZ
HATIE L, R O KGR - [UEZE BB ~ B R IZ S L TV 5, VMGD Ol E 1T 62 44 (2013
7 H 25 HBIE) Th Y., #HMEMNBRENR L OHRMIL, 2hEhik 2-1-1, K212 D&Y
Thbd, ZOFRT, K7V xr MTXDPHEHEMOER - HERFE 21T 5 MMNIE I KRB &
UHIE K EH TH 5,

= 2-1-1 VMGD D& A5 & NER

il REAH - %E AE
%7K (Director) VMGD R 14
K[EGT#Es (Forecasting Unit) —RRR T, W ERRTH, TR, T 72 THlRE 94
TV, BEEREERT D,
KEHE (Observation Unit) VMGD AR08 I T C UGB 2 S, 194
ST ERII S 2 7 A KON AWS HH 24 35 FH
i (Climate Unit) L[EHNEAEN L 2K T — ¥ OREEHE, 74
EHamEHATE (ICT and Engineering | VMGD WAAD 3% b U — 7 oK FEY 2T AEOFRGE, EEL, 74
Unit) ¥GTS [ARIEHHME S A T LS H
I S EH (Geo-hazards Unit) HEE, HER SO R, KILEIAL 54,
MHIEEE K OV 1 — RX RELHI S 25 A48 2450
K[AEZERIFES (Project Management | KUEZEENCBE 3 2858, SMERMT 5 KRB R ICHT T D He 84
Unit of Climate Change) 72 B S BRI 2B S,
FHE  (Administration) VMGD D#%. SitEOEH¥ER. 6 4
At — 62 4
i . VMGD

2-1
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1% T 14 T 14
[ ——— I . 1
EFREEME & I8 & e ERHEEME ‘ ERREEME ERREEME
H mEazEs WA SAFLEEE| |[RRREKEATLEEE JliE WEEL
1% 1% 1% FE T 1%
ELEE i - RAREME | [FBE0e2| | | remmeme HEEME HEHME HEHME
LR D7 7= LF - KLTEREES | BIRICEES HEEL
e ERARH % e % pve =t s
p— p—— | o ey — ey —
| [Emnenr prer— | [prsrnnE 2 T TSR T RRATE
AREREL e F FHTHEL JOLPER RS WEEL
& BER 18 [ | 2% i3 3%
1% | N ZRPYE )]
FHE PE— - HEEME
BHF FE =
L gmgumE ilonills — ml T FFEar
6% H  ~a7 1% 7;5,;;]\%?1 aETEE s
AR 1%
1% pspEME = |
ssumE 1 &ﬁi:?
M 55%% ]
AT | eSS
1% SREMAE
o v L REHERE
| =<5 — mEEL
R 14
1% |
aazEnE %
H RDAR TR o
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1%
RAREME
= 7HAA
AR
1%
N\ 9%/ \_ %) \_ 78] \_ 5%/
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SUREBIRHRED
R B
1 XFREATOO 19 MiH HBSBHERT,
o EIGIETAIS R T LR UANS | [REAIL
ERHEEME JHIERERUTO— AL FRAID AT L : HEKEL
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2-2 ATz Y b4 FRURDORE
2-2-1 BAEA 75 DEHERER
() BHEH

) EIZ, BR=XAF—ORMIZ I AR AF—IZ L 2E a2 X FOHIBZXK > TEY
TAEY »Y e NETIEY T A Z)ZFAL 1,200 KW OKIJFEEEZIT> TODHM, A— e
ZRRTITE G R AR L7z 2,750 KW OREAFEEITON TN D, FEEFT K OB B O E Ok
BN & W o 7o B RN KU AR B L - SR S - S - =1 )L 3 —748 (Ministry of Climate Change
Adaptation, Geohazards, Meteorology and Energy) OB O T, RE{EEICETLIN TS, LrL7A
ﬁEfWFfﬁ%iXBUVV'%VF%®W~ﬁVEW\737?%&5VT%M —HB i T
FELEERRIZ LV BRI STV D, ERLSMIEARRICKREMHETH Y | FPHRE LIS
%%%%k%tﬂzw FVREZIT-TWD, A7 v=7 bxtGilkonZ < IIREMIKTH
D, M OBECERERZERT L0, KGR ES AT LAORBENPLETH D,

2) BEEFH

() HOMEEFIR— TR ALY v« o NGO/L—T o EVED Z 2
LTEY, RaICBEE CTORMALIENR > TETWHA, FEEEFOH LiAZA b EEITFI M FHE
ROLETH ,r ANOEENNDZ LD, 2012 F 0 EEEE S EE#ES (International
Telecommunication Union : 1TU) OFRAIZ L % & 2009 4REATIX AL 100 NX%7- 0 OFTAEHIL
3.09 NIZHE->TWD, £D—F T, #HAEEDMAFEIZ OV TIIE 2 BB & D | 2002 4
FEm COANH 100 N7 0 OFFE#H I 252 A Th o773, 2008 421X 15.79 A (2012 4, 1TU)
ERMEIZEEML TW5D, F£72 2009 12 (3] [ECHEM S 7z [EEF4A (Census) 12Xk b &, A—Fh
BT R OUL—H > ENVEOHR TR ClidZe < . MG OB C L R ERE 2 ES TS & RIFLE 2
I LTNWDZ LGN, ERICE s TEHEERFRIZEFELRSTWND, LNLRDL, #iE
RO AN — (EEE FTRER M) 1, FEHOFLEHOATH D,

A U H—F v MERZOW T, TN ETIEIERNTT ¥ 2 I AE R (Asymmetric Digital
Subscriber Line : ADSL) Ofhh, #EHEFZOH AN —NTHONITHERET L ZFIH LA % —
F OGN FTRETH 203, WEFHBORUDBARLETHLZEHH0 | FIHFITEEROK
8 % (2010 45, ITU) &RSRE L THKITHEA TRV, —5T 3] ENTEHEEEM 2 L
TEFEINOESRZ B LT Y . BUFBEER 2 5 o @@ E R Tt 2% iGov.v AT A
ZEALTWD, iGov.OOF v T =7 FALER DN 7 ZAFEBN LAY Y v « o b, =7 7
TREERB L, EHOX > FEETHERINTND, ZOIGV.VY AT AEEHTLZ L1280,
A B =%y FRTV 2HE VAT L, EROTLOOBREAWE, HE., BUE. SRS oBHREEICH
HHL TS,
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(1) #0%

] Eodtiit h— L REE T, VeELEFETIIH L7T0km, BEMmO T A 7 2 LB
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— BV R=TEDOaA TNT 4558 E THT 25 200 km L2EEIL TV 7220, FEAERT 1,200 kmiZ 7=
STIEMNY , 8350 D 2 IZ K> THER S D BLETH v | FEHORREITK 1 5 2190 km*TH
Do —HBRERBIZT ALY v - B MNETH 4010 km?, VT~ T2 Tk, =7 7 T RBOIEIC
5, ENOREEET, =AY v « U MNGICHDHER 1L,8719mDF X« U =< B FIUTH D,
R B9 2OTEKIL (N2 DR AL 2350, oMEEOE2ICR b D K 5 22 ik
DRIV IFE AV EBRKILTEE N7 L— b OFERIZE > THRE L CTEX NS F 2 il
720,

2) sz

(/8] BN, By ORISR CL B < | A L CRURDOEEA D7 < IREED R,
Wil (5 H~10 H), Ml (A 27— 11 H~4 1) 2350, bRIENE VA2 A,
BKWAHIX8 A Th b, WO FHUK TIX, FHKIED 26 C. fmXURD 47 30C, KIEAIR
DN 24 Ciz2 0, KT 13 CETRIBA TN bbb, =77 7 HBOETICH DA —
BT TlX 8 HOWEHRIEA 22 CT, 2 HOWHRIEMN 27 CTH 5,

FEAKR BEODAMITHIIZ Lo TRESHER D, FEHENOOEGEITE > - 28R & H AL, (LR}
BT ERADREMESN, ZLOBKNRLT-LIN5, FFlZ, 7=—= v BRBRET HED
Hid. mAEFENHHE (South Pacific Convergence Zone : SPCZ) (ICL - T, £ & oMK D 2
EVRDHD, TT7 7 TEOLDBRRELEOREEMTHEAKRIZZ <, W2, ZHORNARITALERT
2D, BAKITEDOMESEDORE SITL > TR | MAMOH)T Tlx, FRFEKED 2,400 mm
~3,000 mm (272 B3, LB TIEMERZE O3 b, MORBZWAIL3 AL kbW AILS
HThsb,

G2 U TR D RO SR X | ZOMS TS5 S v b (9 25ms) Th 5, BUTH
<L SIS0 /v b (5 mS) LA LIMED . K925/ v b (913ms) 1S5 kb
b, L, KFE B L THIHEREN> T 20N CTHD,

R—FESOKBDATY [°C] (HEHHAR : 1980 £~2010 )

R 1A 2/ 3/ 4 J] 5/ 6 /] 74 8 /] 9/ 108 | 11 A4 12 A
53] 30.7 30.7 30.3 29.3 279 26.8 26.0 252 26.2 27.2 28.3 29.1
AKX 234 23.6 23.5 22.8 214 205 19.5 194 19.6 20.6 21.7 22.6
S 27.0 27.1 26.9 26.1 248 23.7 224 220 226 23.6 24.7 254

R—rESOBRBEOADRRTY [FRE] (HEHHARE - 1980 £~2010 )
A 18 | 28 | 34 | 48 |54 |64 | 7A |84 | 94 [ 104 | 114 | 124

w®AY) | 3181 | 2415 | 246.8 | 2289 | 235.2 | 223.1 | 250.2 | 239.9 | 253.9 | 270.7 | 291.8 | 283.4

R—rESORRRE [om]  (FREHHAR - 1980 £~2010 %)
A 1A |28 |34 | 48 |54 |64 | 7TA | 84 | 94 | 104 | 11A | 124

5] 2442 | 312.8 | 288.8 | 2224 | 1855 | 162.8 | 823 | 786 | 746 | 948 | 1222 | 1729
Hil : VMGD &#h

i
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(3] E &L O RPN T HIEE Mo ONESE OFEAEBREL AR S, BRE O Y = € 568 Tl 2009 4RI
B 192 NEHTHEZZIT TS, [N EHEBICER 2>~ 7/ =F 22— K 7 LI Eo#iEIX 1900
LM 6 MIRLER STV DA, BEERWELIRIIFE - TR, # 2-2-1 IS RPN CR/E L- s
KO ED—E &R,

x 2-2-1 KEMNOMBRUVHE—E
B

£ | A A IR - R L P
1855 | 1 | 23 | =a—U—F U R (U= Vv b oig) M 8.0 WV, e
1875 | 3 | 28 | =a— B VL KR=T : 0ATAT 4 5 M 8.0 FHEHY
1900 | 7 | 29 | VEEY B EIA—RE M81 (Ms7.6)

1909 | 2 |22 | 74 o— M79 (Mb7.6)

1910 | 6 | 16 | "X TV i =a—~TUF R M8.6 (Mb7.9)

1910 | 11 | 9 | RAXTY i =a—~TUFRE M79 (Mb7.5)

1913 | 10 | 14 | "X T Y i =a—~T VTR M81 (Mb7.6)

1917 | 5 | 1 | =a—Y—=F v i FA~T /i M86 (Ms7.9)

1917 | 6 | 26 | I~V ET M87 (Ms84)

1920 | 9 | 20 | R"XTY i ma—~T VTR M83 (Ms7.9)

1931 | 2 | 2 | =a—TY—=FF (KA—7 AEHE) M79 (Ms7.8) SEHE 256 A\
1931 | 10 | 3 | VEEVE M79 (Ms7.9) 5E4 50 A
1932 | 5 | 26 | 7 U—iEdh M79 (Mb75)

1937 | 4 | 16 | hoH M81 (Mb7.5)

1939 | 4 | 30 | YuEL B M8.1 (Ms8.0) A 12 A
1948 | 9 | 8 | buH M79 (Ms7.8)

1950 | 12 | 2 | RAXTY i ma—~TUTFRE M81 (Ms7.2,Mb7.6)

1950 | 12 | 14 | 74 ¥— M79 (Mb75)

1955 | 2 | 27 | =a—V—F v R FA~T v/ M78 (Ms7.7)

1966 | 6 | 15 | YrEVE M78 (Ms7.7) ¥ 0N
1973 | 12 | 28 | "X T Y i UM M78 (Ms7.3)

1975 | 10 | 11 | hoH M78 (Ms7.7)

1975 | 12 | 26 | hoH M7.8 (Ms7.5)

1976 | 1 | 14 | =a—V—F R FA~T v/ M78 (Ms7.7)

1976 | 1 | 14 | =a—V—F R FA~T v/ M82 (Ms7.9)

1980 | 7 | 17 | YEEY B EIA—RE M7.9 (Ms7.7,Mw7.7) | %E&0 A
1986 | 10 | 20 | =2 —Y—F > N FA~T v/ M82 (Ms8.1, Mw?7.7)

1995 | 4 | 7 | buH M8.0 (Mw7.4)

1995 | 8 | 16 | YrEVE M78 (Mw7.7) ¥ 0N
2003 | 1 | 20 | YEEVE M7.8 (Mw?7.3)

2-16



S H | A R - R T P
2006 | 5 | 3 | hoH M7.8 (Mw8.0)

2007 | 4 | 1 | VEEVE M7.9 (Mw8.1) FE# 52 N, K
2007 | 12 | 29 | 74 ¥— Mw 7.8

2009 | 9 | 29 | YEEVE M81 (Mw8.1) FE# 192 N, HEBE
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R IR DI KRG, EIEERE (AE) 22OERT D,
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o T—AUI¥T=Fa—F (Mw) :
WEZEZTHEESHOET— A2 F (Mo) 2HEHT D,

(4) Hbfs - hERSH
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B OIS 2 D TE T 2 T2 1T A SRS A 2 Sl L 7z,
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R LTI, BEREEFE AR E 2, HEH KO T o — Ky REHIC AT AR EREREOY A b
2B W TR LT,

DL EDFE R, BaZib O 2 B W TE YA bR HoRmEEZA L. A FoMiBI
FERPECE |, BEEE Z E SRR ST, TR BRI Wi TIRAERE-T - HER A - I EGRA
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BETHNITWSD, KETIET AU BHHFERKIT (National Oceanic and Atmospheric
Administration : NOAA) BT AN, 7T A D MCBERH % 56 250 fEFT CRINBLIIZ1T-> Tk
D, N Tr—rOFEME CTh D AF T BT L 25 km (& 1 EATOWNBLAET (i
23 E B ) ASERIE S RO RO K PE 7 TR 50 km (2 1 AT OWINBLRIFT 3% E S LTV b,
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K7 harrR—x2 ML, VMGD BB BNFINLF N R 6N T — X ORI 2 BRAE L, BHIC%
B4 A a2 BAs - LEMEE L, X512 VMGD MERKT A7 =7 %A FE@E L. BT —&
GEUENT — 2 2 RIETEDLLICRDILEZAE LTS,

@ VvIbrarvkR—2x2 rOER

ARYTZ RaviR—3xr hOFEMZEY, LFO X D REENIFFEIND,
WEGUTAR D B ARBLG K QAN G HC BT 2 ZERE R0k 03 B 45 S, BT — 2 0> B A 1R 72 B 51
WA 5 Z ERATRELE 72 D,
N FHBLI T — & OO e S E BN T, WUICHE - RESND X0tk b,
R EHBLIA T — & DS N fRAT S Au. B BICRIH S D BREEDEE 5
U= T A MEFIZ XD WINLEI T — 2 03 [N BB SEEB 0 A 7n b T EBRIIC I S
DERBENFEED
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3-2-4-9 HEIRE

BNEBREEEHIHA RTA NEDSE, 3210 DBV OFEEERBIRE L-, A7 udx
7 N OFTELHNIIEMRGE DT 145 » AL b,

& 3-2-10 EXERIER

1234|556 |7 |8]9|w0]|n|1
| (IAMI%{’EEE)I
% (BB
i ML)
o T (AKL)
(35 4 1)
— L
[ R - s TR - AR (795 7 1)
o WL
% (i)
" (MR %)
ﬁ
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3-3 HFERASHEEROME

A OFMIE « PEATIT A AN AR L, W THORMICMIE & 7 BB OmMEFIT T3 [ERIA
M5, ) EROTHERED

ZEHN A2 3-3-1 1ZRT,

F* 3-3-1 I/)\] EIGHERASSEIE
No. A B OF om B
A |arR—>3r rEE
1 | BEMEREEAT - il (UUF, myxy A FEFRT) | 201311 H 52 T % 4,
DR
TaYxl MrA FOEEM, FEX] Y K OEEY ORFE H AR TR E CIKE T2 &,
NIXT VBN S DIG.Z U —, JEAEH (5.8GHz) J UM | 2013429 H 52 T i %,
S [RIRR O B 7 AT AT
4 TuTxl b A FADT 7 RE RO (WLBEIZE L)
5 |ZuY=2 bAoA bETCOBRKRILATE HARMHES TR AIE CIZm T 52 L,
6 TaY ey hIEMEICHER BRI AEE O TR MR K OV | 2013412 A F CITERBERSZE5T N A B3 40 % B
e T5HZ L,
7 AP N RO FREEER OLUY OB M2 FF | A Y 2 Y= 7 BRI, BLHiRE AT/ S
A (MBS L) ZR— MERLEEZVMGD~EHT 5 Z &,
S S B AR
ZE YRS NG BR K~ D AT F]
8 | EEM ok, BT X R UFERBLO TR
(1) SeBiEE
(2) TPk comBE TR X
(3) M EE M AR D I ERL (VAT) Db E 7~
ESsEiE]
9 | {EXEHEMEY O fER
10 |Fuav=7 h¥A hOBE, REM. FI5 R OSFRET O
B (MEIZED)
11 |7uev=s bA MBI 7 ey =7 FEREOL 2T
R
12 | BSA OYEH] - MEEME B LR NE - TE O
13 (B LTy s A Mo BB5IR
14 | FEHEH Y T U — O IE RSy
15 | STEUBRIZ S < FEBO KA
16 |EBEEEHACEENRVEHOAM
17 | 7ud=s b A FoEHTER KIS 3V O IR A i 2.
18 | AREEEEW IS TRESN T MM 58 b 8T —
FIZE D REPENTGE DIRH
19 | 7uav=7 MERHPRTPICBT 2VMGEGDBED Y r Y = 7
rYA b F TORRE K OTEIEE
B |BINLEHHEIT AT A
1 | HRORGT~REMRIC L HDCP (F—2WET T v N |20144ETH ETICET 5 2 & MM HEEE
T4 —25) HHICET A TR X W R H R R R A O FE IR &
VMGDIZ#HT 5 Z &,
2 | BEMRRESATO L HPTA 7 5VMGDSE O R% . 1 | 20134E11H 58 T % 7,
BE B OHERFE L FIEICBT A AESCEORO M (M| ~F7 27 7BV Y VY (T-D) ;<7 v 2 YBUHF
B UL Al e X 2 5 ie) ZUoFEBLTF AL (T2) ; L7 AiksEAas
1t
3 ~7778B)YI)Y (T1) ¥4 b 20134F9 A 5E T ¥ o
iIGov. % U — EDF A N— 7 ¢ BHRLANSE#R DR E N Y| & A 3 — 2T ¢ IR LANFESS O EEE T H A
BEZELANZR — N OfEICBI§ 2 83X 7 BRF 2 © O FF FTE | A,
5
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No. A #H F H i &

4 Ao FEVFN (T-2) A b 2013410 A 52 T # Ao
TVLY U — EOMRLANKESE OFRE BT 27 L 2 A 3 | 5Tk ¢ £90.5m x 0.5m x 21{#
7Y (TVL) 75 OFF A B #EE : $10kg x 21

X & T4k © 50,000 Vit
i F L : 50,000 Vt/H
IERRLANKE 2R OFRE TE3E T B AR|IA .,

5 | A FBLSAaL (T-2) 41k 20134E10H 58 T ¥ 77,
CREST FM T VA Jd&s N DOUPS DX {E 2B % #F rl LS UPSORREEEIL B ARG,
6 | A TBLTrL (T2) U1k 20134E10H 58 T ¥ 77,

TrUT Tl A, EELANBSESS R OV T OF%E K OBERR | UPSO R & MEZE 1T A AR &4,
LANZR — ~ o HIZ B9~ 2 Tafea | BT 7> © O FF T B
7 | LUFHSB O IS S B B O MR
~Z7778BVYV)Y (T1) %A b 01412 FTICETTH 2 &,
iGov. & U— FIZERE I ND X A N—1 T ¢ A LANFE SR
JHOEIE (DC 48V, 20W)

2o BV (T-2) A b 2014 E 12 £ T TTHZ &,
CREST FM T VA RICRET HUPSH OEIR (AC 240V)  |kWhA —x —&{EE ] 30,000Vt
w&A . 10,000 VA

2o BV (T-2) A b 2014 E 12 T TTHZ &,
Tafeal B AT 3535 TS i 1B 2 IEARLANKE SR K ONT O
IR (AC 240V)

8 | VMGDAJFANEERR A 1R AT & (MSS) &5 —F %%
153 AT L OB

9 A H—F vy bENLZEAGBRKE L 0BT — % 03t
(MBI L)

10 |R—FETRON—H o BRI BT —2 D
BOM» & D Hufs

11 | 7ev=2 b A FOBEGFER Y F~— 7 HEROMUS GREE, | 2014F12A ETIZETT5H 2 &,
RS Fe OV R )

C |MWRHKROT m— KAV FBRIV AT A
1 AR BT O L HIFTA & 2> 5 VMGDSE OM % & . ] | 20134E11H 58 T i 7,

B BHIL R O ER IR I T 2 B LEORV T M| ~TF7 7 T ET7 0 br (SB-1) ; ~ 7 7B

TG CRB TR X 25 10) S T BAF v (SBB) ;5 ¥ 7 = T B
2 |INBUREBITICBIT 27 Ok E, BERLANAR — R Offi | 2013511 A 58 T % 4,
K OANT7 HERMRE (AC 240V) (ZB3 5 3 n] BLis NT OFRBIEEIT HAMAR,
3 | VMGDA RNEERR LI At — S —~ D8 L O LW | B AR THHMPICE T35 2 &,
BN D B Sk

D |HBRKBHEE (AWS)
PN T VRN HVMGDSE DEEF R E . UPS~DFEIR | 20134E10H 58 T 3% 77,

fifs (AC 240V) KOBERRLANR — F OEHICBE S 568 | UPSORENM R B A A,
SCEOIY i

E |GTSR&ERPMT ZT 4

BT — & 2 F Bt E. BARDRET, EFHEE% L g
4572, WMO (World Meteorological Organization) 73i&
4 %5GTS (Global Telecommunication System) (27~ 7' 1
—F¥5ZE,

3-4 Jnlzy FOEE - HEFEEE
3-4-1 EE - HFEEKH

AK7ny =y MIKER., %, MBEBAEM TH L5, Th b OB OW TR @R i L O
THEEMITEV, WIAGEHTRES DN EENDL LD, b=V T TV =P ORG L 72 DM, 4
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FEBLNLEE O BRI T2 KRB AT LDy TV —NEHROMETH D, AFnP =7 b

TlE, [RBIEEM 2895 VMGD 28, [ZRRE L TOXRENZ RI2T720IiE, MR BEEHmIC
KON TRHELEORFELIT O LERD D, £7o. [B. SR, BN A, B4 o aReER
BEDRE LWIGFNCRE SND Z L0 b | MR Oft, BE#M . KR ES 2T LEDEN
R EED, MMORELIEROETNF = V%2 EE L, £ 10 F2 AL E L THEMZEHTS
VENRSH D, o T, KRTr Yzl MIEVFEIN DM OMERFEBEE T, % 3-4-1 ITR7T X
INCEMER A B LI RSFRIE E 35, 23, BT 2% 3-5-2 O LB 0 EMERSTRIEICR D &
HITBUF NS O TFRIZL > THHbIL S,

& 3-4-1 HEMRSFEE

AR KBS

3F k%%ﬂiwﬁﬂy?u~—MWWWWX&m#&nmmm
AR IR BT 7 — %@t;wf(mmmwﬂ

10 4E-4% tm&%“%‘%u# (300,000,1000Vt)

(BFL— b : 99.77 [9/USS, JPY1.034/Vt, Vt96.49/US$, 2013 4E 7 A )
3-4-2 HERK

IFEOHMTHEFNC LV | ETHEROEEME, WAMER M L2 Lz, MO I &
DM O R BGITBAEANCH D, O LIcEmZ 5T, FedE T LM ORSF SR OBRREIZIAN Y
DO b, LrLRNb, MBIHIKD B OB H 2 BEIIT O 2 &R LV IR, i E R
OV EINERT D720, BAEROEMSREZRNSTERT LI ENEETHD, - T,
& SR OVE BRI B 7 S ARPR O PR ST EEHE A SR UL b Ol 2 RIRIZ B IR 2 #6220
LR 5, VMGD ITBIEDK G, W5, MGBIHIBAT O I IXRIBED < | AU SR AR 4 22 7 b
MIZALTWAD AT m Y=y MNEEM OB S EMSROER &SI LB iR % & 3-4-2
e B

R 342 EMRBREBRUVLEMS

RN SRIEH VBT SRR R (HERRSE)
FHA—HF— RO ERRE |
D B SR
A s > 5 Fa
H 5 R - AR AR B O AR TELo -
B, SRS E T AN
1E AR (FrtEiBR) | WiINT A7 — )b

-6 7Oz H FOMIREXE
3-5-1 MARREEXEOBREXE

A e % AP VANG E €, /N
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3-5-1-1

3-5-1-2 HFEAKIEEE

BXxEA&ERE

e % AP VANG E €, /N

US$ 15,100 (¥1.5 BAM)

REMEEICET8IBER
BHEE R
No. A (US$) 5
1| SATEUERIC S < BBl T H 3,000 | FBE4HE
2 | Fuev=s NEEHIRPIZE T 5VMGDEE O~
0=l A ETONE K OWIER
() | # A TR WMz E (v7 27 77K -
25,000 Vtx 24 =50,000 Vit
MzeE s (% v EH) -
30,000 Vt x 244 = 60,000 Vit
HEE
10,000 Vt x 3H x 24 x 2% k
= 120,000 Vt
2,400 |2 : 230,000 Vt = US$ 2,384
(2) | WV ERE B e OV A FiE B R Mz E (v7 27 7 I¥ T
) :
30,000 Vt x 244 = 60,000 Vit
MEE
10,000Vt x 3H x 244 = 60,000Vt
1,300| 2 : 120,000 Vit = US$ 1,244
3 | ZrFRELFHL (T2) A b EE M : 50,000 Vt
TLaLNRXTY (TVL) BErETA5TVLE U— %L 50,000 Vi/H x 124 1
FOMHRLANFE SR DR E IS A B = 600,000 Vt
6,800 | 2} : 650,000 Vt = US$ 6,736
4 |\ FrFRLFrn (T2 ¥4 b kKWh A — % —3% @& f : 30,000 Vt
CREST FM 7 YA RlcakiE 4 5 UPSOERM (AC EFBSML . 10,000 VA x 127 A
240V) = 120,000 Vit
1,600| 2 : 150,000 Vt = US$ 1,555
g=:18 15,100
(AL — b 99.77 FH/USS$, JPY1.034/Vt, Vt96.49/US$, 2013 4F 7 H W)
2B OEMAIEER
BHEE R
No. A (US$) 5
1 |HEREHEEIR P ICR I DVMGDR B D 7 e Y = 7 Wz E (~7 27 77K -
FYA b E TORRE KOS 25,000 Vtx 144 x 2la] =50,000 V't
MZeE s (% v EH) -
30,000 Vtx 144 x 2[a = 60,000 Vt
HEE
10,000 Vt x 3H x 14 x 2@ x 2
# ~ =120,000 Vt
2,400 |2 : 230,000 Vt = US$ 2,384
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MEZEA
No. AHEEIE (US$) %
2 | FrFBLrrn (12 A+ 50,000 Vt/A4 x 124 H = 600,000
TLasnRXTY (TVL) WA T5TVLY U— Vt=US$ 6,218
O IEHRLANFE SR O FE 6,200
3 | ZvFRBLFHL (T2) Ak 10,000 VYA x 124 A = 120,000
CREST FMZ U4 Rk iE 3 2 UPSOENIL (AC Vt=US$ 1,244
240V) 1,300
&t 9,900
(B L— b 99.77 [9/US$, JPY1.034/Vt, Vi96.49/US$, 2013 4F 7 H i)
3-5-1-3 HEEH
1) Tl B IR A YRk 257 H
2) AR — b 1US$=99.77 1

1Vt=1.034 4
3-5-2 EE - MirEER

VMGD 733 b RICEE SNH =0T A7 a7 F CHRESN DM 2\ E EH LT
WS MERDH D, 6o T, Bl L OB OHMEFFEFE IO 2. BIE TR EMH M FE £
T& FIANTEHEFFE R 2 NL CHOMEN D D,

3-5-2-1 ERESFH
S R O ADHEERMIZLL T O LB 0 iE LT,
(1) X

K7V =7 N CTHRETHHEMT 2015 F L VEH L, 104F%0 20255 42 HEE LT, BEE
I L0 EBEREHES L L THEANYTHZ L 2RIHEIC, BEOXHEEZHTE TS, BYeDFEE LT
%, BUFBh & THh D, ZTOMOTHIER & THEREHIEITELIE1DOLEEBY THD,

& 3-5-1 FPHEHEE

(BT V)
A S T TR I VBT
a5 s 54 (2008 4E~2012 4F) O T A AT 5, 63,369,845

(FRIFEEZSWTIE, T3] [ GDP Filll 5.1 %% %8 L | f:4E 3.0%
FREEIZHINEmA 5 Z L2 HEEE Lz, IMF 2011)
FH 25 5 4R (2008 4E~2012 4F) ORI A A BRAT 5, 13,338,001
(FHHEEE IZ >V T, [} [E GDP Pl 5.1 %% &8 L | fi4F 3.0%
FEEECHIMZMAZ S Z L2 HEEE Lz, IMF 2011)
R 2 5 4R (2008 4E~2012 4E) ORI HEEE BT 5, 3,072,548
(FHHEEE IZ >V T, [ [E GDP Pl 5.1 %% &8 L | fi4F 3.0%
FEEECHINAZMZ D Z L2 HIEE Lz, IMF 2011)
25 5 4E M (2008 4E~2012 4F) O FHXIHFEE AT 5, 890,370
(FHHEEE IZ >V T, [ [E GDP Pl 5.1 %% &8 L | fi4F 3.0%
FREEIZHINEMmA 5 Z L2 HEEE L=, IMF 2011)

=
W
\
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THRRGE 1%

LET

A 5 4R (2008 FF~2012 4F) O XHEEEAERAT 5,
(FRIFEREIC ST, T3 [E GDP T 5.1 %% % [E L . /54F 3.0%
FREE N ZIMA 5 Z 2L L=, IMF 2011)

3,319,951

M2 54ER] (2008 4E~2012 4F) DO L HEE A BRI 5,
(FRIFEREIC ST, T3 [E GDP T 5.1 %% & L . /54F 3.0%
PR mAZMmx 52 L2 BIELE Lz, IMF 2011)

6,207,073

2

A 5 4R (2008 FE~2012 4F) O XHEEAERAT 5,
(FRFEAZIZOWTI, T3 [E GDP Tl 5.1 %4 Z & L | f54F 3.0%
FREE IS ZIMA D Z 2L L=, IMF 2011)

1,480,852

AT AR

B2 5 4 (2008 4F~2012 ) ORI HEEEZRAT 5, 70,
M5t OB RE R, 3-4-2 |27 LT HELEAZHOE L O N % X
Mg %, Fo, MHERICE Y BT 2asc >0 TH 2 2 TRL
776

613,880

fi i e

M2 54ER] (2008 4E~2012 4F) O L HEE AR 5,
(PRI HOWTIL, T2} [H GDP Fill] 5.1 %% %8 L . fi4F 3.0%
PR mEZMmx 52 L2 BIELE Lz, IMF 2011)

8,388,678

WHIEPHSE &

A 5 4R (2008 4E~2012 4F) O XHEEAERAT 5,
(FHFEEE IS\ TIL, [} [H GDP Fill] 5.1 %% %8 L . fi4E 3.0%
FBEEICHMZIMZ 52 L2 L Lz, IMF 2011)

1,142,988

R YN ¢

2 5 4R (2008 4E~2012 4E) O 5% AR A B4 5, fH4E 10%
4%,

2,577,611

A 5 4R (2008 4E~2012 4F) O XHEEAERMAT 5,
(FHFEEEIC W TIE, [} [H GDP Fill] 5.1 %% %8 L . fi4F 3.0%
BEEICHMZMZ 52 L2 L Lz, IMF 2011)

3,578,162

M2 54ER] (2008 45~2012 4E) DO L HEE AR 5,
(FRIFEREIC ST, 23] [ GDP Tl 5.1%% & & L | 54F 3.0%
PR nAZMmx 52 E 2 BIELE Lz, IMF 2011)

7,832,393

VAT

B2 5 4ER] (2008 4E~2012 4F) O K HEE AT 5,
(FRFEAZICOWTIE, T3 [E GDP Tl 5.1 %4 Z & L | 54F 3.0%
FREE N ZIMA D Z 2L L=, IMF 2011)

4,604,004

fi e i

A 5 4R (2008 FF~2012 4F) O XHEEAERAT 5,
(FRIFEREIC ST, T3 [E GDP T 5.1 %% % [E L . /84F 3.0%

PR mEMmx 5 L2 BIELE Lz, IMF 2011)

8,000,000
(2016 FE X 1)

2 WA

ETENOTHRICEVIED,

& 3-5-2 £FMEURA

(BT : V)

IXAIHH

BOE STk

DN (5D

o LB

2008 4E~2012 ¥R H L 0 B

120,416,355

3-5-2-2 HEERR

(BEL—1

99.77 F1/US$, JPY1.034/Vt, Vt96.49/US$, 2013 4= 7 H K s5)

ERLRRERME S 10 FER DM O SO & TOIGI Tl 2% 3-5-3 (27”77, 2020 4E12 13 HHTHE
M ORESLYE IR TE 5 EHEE SN D,
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Ly-€

& 3-5-3 I FA

VMGD (HAT VT
7‘7;;7 1 2 3 4 5 6 7 8 9 10

No. | A 2015 4E 2016 4E 2017 4E 2018 4E 2019 4E 2020 4E 2021 4E 2022 4E 2023 4E 2024 4E 2025 4E
A | EHIAEH Total Budget 120,416,355 | 162,282,944 | 166,534,624 | 172,146,409 | 175,706,994 | 180,492,817 | 186,671,198 | 190,833,940 | 196,260,974 | 203,123,540 | 208,017,855
BUN T Budget 120,416,355 | 162,282,944 | 166,534,624 | 172,146,409 | 175,706,994 | 180,492,817 | 186,671,198 | 190,833,940 | 196,260,974 | 203,123,540 | 208,017,855
B | EMZHEAE Total Expenses 120,416,355 | 132,282,944 | 136,534,624 | 142,146,409 | 145,706,994 | 150,492,817 | 156,671,198 | 160,833,940 | 166,260,974 | 173,123,540 | 178,017,855
1|5 Wages 63,369,845 | 65,270,941 | 67,229,069 | 69,245941 | 71,323,319 | 73,463,019 | 75,666,909 | 77,936,917 | 80,275,024 | 82,683,275 | 85,163,773
2| FY Allowances 13,338,001 | 13,738,141 | 14,150,285 | 14,574,794 | 15,012,038 | 15462399 | 15926,271 | 16,404,059 | 16,896,181 | 17,403,066 | 17,925,158
3 | HRRE Travel 3,072,548 3,164,724 3,259,666 3,357,456 3,458,180 3,561,925 3,668,783 3,778,846 3,892,212 | 4,008,978 | 4,129,247
4| HeE Workshops 890,370 917,081 944,593 972,931 1,002,119 1,032,182 1,063,148 1,095,042 1,127,894 | 1,161,730 | 1,196,582
5 | HlEY Vehicles Fuel 3,319,951 3,419,550 3,522,136 3,627,800 3,736,634 3,848,733 3,964,195 4,083,121 4205615 | 4,331,783 | 4,461,737
6 | (5% Communications 6,207,073 6,393,285 6,585,083 6,782,636 6,986,115 7,195,698 7,411,569 7,633,916 7,862,934 | 8,098,822 | 8,341,787
7| WRIEAL Medical Treatment 1,480,852 1,525,278 1,571,036 1,618,167 1,666,712 1,716,714 1,768,215 1,821,261 1,875,899 | 1,932,176 | 1,990,142
8| A7 A% | Repairs & Maintenance 613,880 705,962 811,856 2,133,635 1,253,680 1,441,732 2,857,992 2,086,691 2,399,694 | 3,959,648 | 3,353,595
9 | fihE Equipment - 8,388,678 8,640,338 8,899,548 9,166,535 9,441,531 9,724,776 | 10,016,520 | 10,317,015 | 10,626,526 | 10,945,322 | 11,273,681
10 | AFZEBHTE Y Research & Development 1,142,988 1,177,278 1,212,596 1,248,974 1,286,444 1,325,037 1,364,788 1,405,732 1,447,904 | 1,491,341 | 1,536,081
11 | T Sh A Maintenance Parts 2,577,611 2,835,372 3,118,909 3,430,800 3,773,880 4,151,268 4,566,394 5,023,034 5525337 | 6,077,871 | 6,685,658
12 | — e ety Subsistence Allowances 3,578,162 3,685,507 3,796,072 3,909,955 4,027,253 4,148,071 4,272,513 4,400,688 4532,709 | 4,668,690 | 4,808,751
13 | SeEE Gas Electricity Utilities 7,832,393 8,067,365 8,309,386 8,558,667 8,815,427 9,079,890 9,352,287 9,632,855 9,921,841 | 10,219,496 | 10,526,081
14 | VAT Value Added Tax 4,604,004 4,742,124 4,884,388 5,030,919 5,181,847 5,337,302 5,497,421 5,662,344 5832214 | 6,007,181 | 6,187,396
15 | ik ek Buildings - Houses - 0 8,000,000 8,240,000 8,487,200 8,741,816 9,004,070 9,274,193 9,552,418 9,838,991 | 10,134,161 | 10,438,185
C | Wkkadt (A-B) 0| 30,000,000 | 30,000,000 | 30,000,000 | 30,000,000 | 30,000,000 | 30,000,000 | 30,000,000 | 30,000,000 | 30,000,000 | 30,000,000
D | FEHEfi4B%T | Reserver Fund 0| 30,000,000 | 60,000,000 | 90,000,000 | 120,000,000 | 150,000,000 | 180,000,000 | 210,000,000 | 240,000,000 | 270,000,000 | 300,000,000
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F4E JOooxy FOFHE

4-1 BERRED=HOAMHRSEH
#33-LITRT [ EAEEESHRCEESh S,

4-2 TRvzH FEFHEZEROEHICBHEGRFARA (RE) FR
HuRRRF, WLEHEE O RO IR SS B A THBIAE TSR T 5.
HIRREE, WILEHE T — 2 R A ORRERORKN, AANTERIMAE T T T 5.
A AR O MR ERIC L8720 AR O LR & ST 55 ORI LR TRIARER S 5,

4-3 SMEREH
() EOREERYE 7 2 —, Bkt s 2 —ICBT 2BORBEL S u,
HIFRSE D KRB e BIRGEHEDFEE L2,
T R EORFERERENIEAE L,

4-4 FrPxH Lo
4-4-1 R4

KA xr ME, UTFIORTERY T3] EOKICETD 26, MR EEERDZY
PRV ST S LD,

(1) ##mAQ

K70V =7 bOERMIZEY . WHLEHT AT L HERHROT v— Ry FERIC AT A0 B
BB EN RSN D Z & T [N EERK25 A (2011 4, WB) (ZxF L FERHEEFHR O
TN TRE L 72 5,

2 ] EOREHEICETSTOSzI b

(3] EOBESS B 31T 2 E RISV TiE, 2000 4EIHlE S aL7- EFR K FEE B (Disaster
Management Act) (Z X W /REN TV D, £ D% 2006 4EICET SNEFKE Y 2 7 EHEHE (Disaster
Risk Reduction and Disaster Management National Action Plan 2006-2016) 23ERL S 41T\ 5, E D7,
AK7uv =y ME, RETPHZ5E LB - FEOHEME ] (T8 T 02 &b, 13 [HE
HETHIZETH B2 b5,

@) BAEDOHMERALDLEL - Bt

AKTa Y =7 FCHREINDRER, W5, SRBHARA R OB ERM O3S E ciiE S,
ZO—HIIPKHPER TH D, BBEDO Z IO A — I —1F, FlE - BB O 3R K O T fh i
HEEOT 74— — A K 2EZTEY, MAMEICEL THEmWEBEZHE TS, FFIZ, AWS
T D RUERE, IREF, B EEE, WEHEOK[SRBIEAM >\ T, BllT —% % GTS
X0 EBOICEREA SRS O TH Y WMO HLEDBLIINERE AT 2+ 5 IMA ORRE S &
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BB R OEKA4 5300
NRIRF
Prime Ministers Office
Fred Samuel Government Chief Information Officer
Johnson Naviti Head of Aid Coordination Unit
MBE
Department of Finance and Treasury
Antonneth Arnhambat Budget Manager
Dorothy Ericson Acting Director
Baddley Tany Acting Principal Officer, Custom and Inland
Revenue (CIR)
Hamphlley Tamata Acting Manager, Custom and Inland Revenue
(CIR)

KUREBNES - HIZR K E - X =N F—F
Meteorology and Geohazards Department, Ministry of Climate Change Adaptation,
Geohazards, Meteorology and Energy

Jotham Napat Acting Director General
AT RS R IR
Vanuatu Meteorology and Geo-hazards Department (VMGD)
David Givson Acting Director
Esline Garaebiti Bule Manager of Geohazards
Sylvain Todman TA Volcanology and Engineer
Patricia Mawa Principal Scientific Officer
IT and Engineer
Morris Jim Harrison Geophysicist
Fred Jockley Principal Scientific Officer
Forecasting
Joe Mala Principal Scientific Officer
Observation
David Nakedau Senior technician Seismology
Simon Boe Technician
Tom Kaio Senior Met. Officer, Sola MET Office
Athanase Worwor Technician
ERKEETHT
National Disaster Management Office (NDMO)
Shadrack Rubart Welegtabit Director
Simon Donald Emergency Communications Advisor
Gideon Mael Operations Manager
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Peter Korisa Senior Planner

ANEEFER
Public Works Department (PWD)
Dick Abel Manuake Principal Architect of PWD Office at Port Vila
Fred Siba Division Manager of PWD Office at Salatamata,
Tannna
Titus Tari Road Maintenance Officer of PWD Office at
Penama Province, Pentecost
Shin George Jr. Project Engineer

NIXTYEETLE - TV HER
Vanuatu Broadcasting and Television corporation (VBTC)

Warren Robert Technical Service Team Leader
TLaALNRITY
Telecom Vanuatu Ltd (TVL)

Sebastien Kappel Customer Care Manager

AR SRR LR E
Relevant Authorities of the Surveyed Areas

[Efate]

Jonathan Delaney Land owner of the site in Samoa Point
Havannay Harbor Development Ltd
[Espiritu Santo]

Willie Molisa Weather Observer of Pekoa Met. Office
[ Maewo]

Paul Ren Tari Weather Observer of Maewo Met. Office
Albet Weris Chief of Naone community

[Pentecost]

Paul Bule Chief of Lonorore community

Ben Bule Acting Chief of Lonorore community
Peter Bebe Chief of Panngi community

Harry Webak Leader of Panngi community

Asaya Tabi Chief of Waterfall village

Jeffry Tabi Acting Chief of Waterfall village

Silas Buli Land owner of the site in Waterfall village
[ Malakula]

Williamson. W. Chief of Norsup Community

Edwell Edwin Chief of Litzlitz Tovena House

Leymang Lulu

Paul lan

South Malakula Area Secretary of Malampa
Provincial Government
Weather Observer of Lamap Met. Office
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Palen Ata
[Epi]
Joseph Atis Onda

[Tannal
Ketty Napwatt

Arnaud Yaukelo
Sam Tukuma
lau Tuan

R ERIT
World Bank

Michael Bonte Grapantin

ZF—ANZV T E RS T

Planner of Malampa Provincial Government

Chief of Lamen Bay Community

Secretary  General of Tafea Provincial
Government
Weater Observer of Whitegrass Met. Office

Land owner of the site in Lenakel wharf
Officer of Tafea Provincial Custom Office

Disaster Risk Management Specialist

Australia Agency for International Development (AusAID)

Patrick Haines

—a—U—F  NEEERZT

Procurement and Operations Manager

New Zealand Agency for International Development (NZAID)

Jimmy Nipo
JICA 74 —EB¥PT
JICA Fiji Office
& £
Shumon Yoshiara
e
Yutaka Fukase
AR
Yohei Hashimoto

JICA RXT VX
JICA Vanuatu Office

TR
Tsutomu Moriya
Y NEIN
Akihito Motegi
MG 51
Hiroko Watahashi
& T
Yoko Asano

Development Program Coordinator

AT

Resident Representative

S

Deputy Director

=]

Assistant Resident Representative

Xk

Resident Representative

AT B

Project Formulation Advisor

WEFR R (EIRT)

Project Formulation Advisor (Aid Coordination)
EEFEE (RAEDTE)

Project Formulation Advisor (Aid Coordination)
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M/D

MINUTES OF DISCUSSIONS
ON THE PREPARATORY SURVEY
ON THE PROJECT FOR IMPROVEMENT OF EQUIPMENT
FOR DISASTER RISK MANAGEMENT
IN THE REPUBLIC OF VANUATU

In response to the request from the Government of the Republic of Vanuatu (hereinafter
referred to as “Vanuatu™), the Japan International Cooperation Agency (hereinafter referred to as
"JICA"), in consultation with the Government of Japan (hereinafter referred to as “the GOJ”)
decided to conduct a Preparatory Survey on the Project for Improvement of Equipment for Disaster
Risk Management (hereinafter referred to as "the Project").

JICA sent to Vanuatu the Preparatory Survey Team ( hereinafter referred to as "the Team"),
which is headed by Mr. Yutaka FUKASE, Senior Representative, JICA Fiji Office, and is scheduled
to stay in the country from July 14th to August 8th, 2012.

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

In the course of discussions and field survey, both sides confirmed the main items described
in the attached sheets. The Team will proceed to further works and prepare the Preparatory Survey
Report.

Port Vila, 19th July, 2012

WATL %W@/

Yiitaka FUKASE — Jhonson BINARU

Leader Director General

Preparatory Survey Team Ministry of Infrastructure and Public Utilities
Japan International Cooperation Agency Republic of Vanuatu

Japan
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タイプライターテキスト
4.　討議議事録（M/D）

yec
タイプライターテキスト
（1）第1次現地調査


ATTACHMENT

1. Objective of the Project

The objective of the Project is to contribute toward improving disaster risk management in
Vanuatu through the provision and installation of equipment.

2. Project site

The candidate sites of the Project proposed by each implementing agency are confirmed as
show in Annex-1 respectively.

3. Responsible and Implementing Agency

3-1. The Responsible Agency is Ministry of Infrastructure and Public Utilities, Vanuatu
Meteorology and Geo-hazards Department (VMGD).

3-2. The Implementing Agency is VMGD.

3-3. The organization chart is shown in Annex-2.

4. Items requested by the Government of Vanuatu

After discussions between the Vanuatu side and the Team (hereinafter referred to as “the
both sides™), the items described in Annex-3 and necessary soft components were finally requested
by the Vanuatu side.

The both sides confirmed that the appropriateness of the request would be examined in
accordance with the further studies and analysis of the Team, and the final components and the
design including the sites of installation of the equipment would be explained by the Team.

S. Japan's Grant Aid for Disaster Prevention and Reconstruction (GADPR)

5-1. Outline of GADPR

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

The Japan’s Grant Aid for Disaster Prevention and Reconstruction (hereinafter referred to as
“GADPR”) was introduced in 2006, in the context of worldwide greater interest in disaster
management after the Sumatra Earthquake and the Asian Tsunami in December 2004. Japan can
contribute assistance in disaster prevention and reconstruction sector, based on its experience and
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5-2. This Project will be implemented under GADPR. The Vanuatu side understands the Japan's
Grant Aid scheme explained by the Team, as described in Annex-4.

5-3. Both sides confirmed major undertakings to be taken by each side under GADPR, as described
in Annex-5.

6. Special Consideration

When the Grant Aid for this Project is extended in Vanuatu, it would be required (1) to
procure products which can contribute to reconstruction of industry in “Specified Disaster Affected
Area” in Japan stipulated in “the Act on Special Fiscal Aid and Subsidy for Recovery from the
Great East Japan Earthquake”, and (2) to procure equipment for disaster management especially for
earthquake and tsunami, which was developed based on lessons learnt and technologies in Japan as
public properties to the international community. Therefore, equipment covered by this Grant
shall be made in and procured from Japan principally, while it may not apply for installation works
which will be locally procured, manufactured and/or built.

Since the Project components may include equipment with Japan’s advanced technologies,
soft components will be appropriately considered to encourage sustainable operation and
maintenance of the equipment, together with considerations to the present situation and needs in
Vanuatu.

7. Schedule of the Survey

7-1. The consultant members of the Team will proceed to further studies in Vanuatu until August 8,
2012,

7-2. JICA will prepare the draft preparatory survey report in English and dispatch a mission in order
to explain its contents to the Vanuatu side around December 2012.

7-3. In case that the contents of the report are accepted in principle by the Vanuatu side, JICA will
finalize the report and send it to the Vanuatu side around February 2013.

7-4. The both sides confirmed the Project will be carried out in accordance with the tentative

schedule as shown in Annex-6.

8. Consultative Committee

VMGD shall be the focal point for the Project and responsible for the coordination with

& 3 T

A-4-3



related organizations. The Vanuatu side agreed to establish a consultative committee in order to
coordinate with the Japanese side which consists of the JICA office. The procurement agency will
participate in this committee as an advisor. The Terms of Reference of the Consultative
Committee is referred to Annex-7.

9. Undertakings of the Vanuatu side

9-1. Besides Annex-5, both sides confirmed that the following measures would be undertaken by
the Vanuatu side for the implementation of the Project:

(a) To secure land, security and adequate infrastructure for preparation and installation of the
equipment to be procured under the Project,

(b) To ensure the required electricity supply for the equipment to be procured and installed under
the Project,

(c) To obtain necessary permission from competent authorities for installation works of the
equipment and the use of frequencies and satellites, which shall be borne by the Vanuatu side,

(d) To clear necessary procedures for social and environmental considerations and obtain an
approval of environmental related regulations by relevant authorities before commencement
of the procurement of equipment in accordance with the relevant guidelines in Vanuatu,
including Environmental Impact Assessment (EIA) if required,

(e) To secure the budget or take any necessary procedures for bearing Value Added Tax (VAT),
custom duty, and any other taxes and fiscal levies in Vanuatu which is to be arisen from the
Project activities at their responsibility,

(f) To allocate necessary staff and budget for operation and maintenance of the equipment to be
procured by the Project,

(g) To utilize the equipment procured under the Project to improve the disaster risk management
in Vanuatu,

(h) To bear necessary expenses accrued from the procedures for the Banking Arrangement (B/A),
and

(i) To arrange the banking account and send the official letter to JICA Vanuatu Office by the end
of July, 2012.

9-2. Arrangement for the Survey
As aresponse to the request by the Team, the Vanuatu side agreed to arrange the followings:
() To provide the Team with available relevant data, information and materials necessary for the
execution for the Project,
(b) To prepare the answers for the Questionnaires presented by the Team by 30™ July,2012,
(c) To assign full-time counterparts to the Team during their stay in Vanuatu and play the
following roles as the coordinator to the Team:
i) To make the appointments and set up the meetings with authorities, departments,
factories and firms when the Team intends to visit,
&) 4 5l
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ii) To attend the site survey and other visiting places with the Team and to make
convenience on accommodation, working room, adequate transportation, getting the
permissions if required, etc. and,

iii) To assist and advice the Team for their collection of data and information as much as
possible.

(d) To secure the permission to photograph and enter into private properties and restricted areas
for the Team for proper execution of the Project, if necessary,

(e) To take measures deemed necessary to secure safety of the Team members, and

(f) To obtain necessary permission for the Team to bring back to Japan necessary data, maps and
materials related to the Survey, subject to approval of the Government of Vanuatu, in order to

prepare the report.

10. Other relevant issues
The following issues were discussed and confirmed by both sides.
10-1. Collaborations with Other Projects
The Vanuatu side explained that the Project would not be overlapped with any other project

supported by other donor agencies, NGO, and Vanuatu official organizations.
However, the Vanuatu side confirmed to coordinate and to collaborate with related projects

to maximize an outcome of the Project.

10-2. Sharing Data and Information
Both sides confirmed that existing communication system such as the Global

Telecommunication System to share observed data and information with international organizations,

Japan and neighboring countries shall be continuously utilized.

10-3.Visibility of the Project
The Team explained that the visibility of the Project should be ensured as a token of

cooperation from the Japanese people if the Project was realized. The following ideas could be
considered to enhance publicity of the Project:
(a) To display commemoration panels and/or stickers on the equipment procured and at the
facilities where the equipment installed by the Grant Aid, and
(b) To publicize the Project in the mass media after the Project is approved by the both

governments.

10-4. Language of the tender documents
Both sides confirmed that the tender documents will be prepared in English.

10-5. Confidentiality of the Survey Report
The Team explained that the preparatory survey report to be prepared at the end of the Survey
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would be disclosed to the public in principle in Japan. However the Team also explained that a

confidential part which might affect tendering process such as cost estimation should be kept
undisclosed until the tendering has completed.

Annex-1 Proposed Project Sites Map

Annex-2 Organization Charts

Annex-3 Items Requested by the Vanuatu Side

Annex-4 Japan’s Grant Aid Scheme

Annex-5 Major Undertakings to be taken by Each Side
Annex-6 Tentative Implementation Schedule

Annex-7 Terms of Reference of the Consultative Committee
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Annex-1: Proposed Project Sites Map
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Annex-2: Organization Charts
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Annex-3: Items Requested by the Vanuatu Side

Priority Neo. Name of Island Name of Site
1. Tide Observation System (5 sets)
T-1 Ambae Lolopuepue
A T-2 Malakula Litzlitz
T-3 Epi Lamen Bay
T-4 Efate Emua Wharf
T-5 Tanna Lenakel
2. Strong Motion Accelerometer System (7 sets)
o | Mota Lava Ablow Airport
S-2 Espiritu Santo Luganville
A S-3 Maewo Naone
S-4 Pentecost Panngi
S-§ Malakula Lamap
S-6 Efate Kleim’s Hill
S-7 Tanna Lenakel
3. Broadband Station System (7 sets)
B-1 Mota Lava Ablow Airport
B-2 Espiritu Santo Luganville
A B-3 Maewo Naone
B-4 Pentecost Panngi
B-5 Malakula Lamap
B-6 Efate Kleim’s Hill
B-7 Tanna Lenakel
4. Automatic Weather Station (AWS) (7 sets)
A-1 Vanua Lava Sola Airport
A-2 Ambae Longana Airport
B A-3 Espiritu Santo Pekoa Airport
A-4 Pentecost Lonorore Airport
A-S Malakula Norsup Airport
A-6 Efate Bauerfield Airport
A-7 Tanna Whitegrass Airport
B 5. GTS Server and MSS (1 set)
G-1 | Efate | Port Vila (VMGD Head Office)
C 6. Tsunami Forecasting System (1 set)

Priority:

A: High priority for the Vanuatu side
B: Medium priority for the Vanuatu side
C: Relatively low priority for the Vanuatu side
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Annex-4: JAPAN'S GRANT AID SCHEME FOR DISASTER PREVENTION AND
RECONSTRUCTION

The Government of Japan (hereinafter referred to as “the GOJ”) is implementing the organizational
reforms to improve the quality of ODA operations, and as a part of this realignment, a new JICA law was
entered into effect on October 1, 2008. Based on this law and the decision of the GOJ, JICA has become
the executing agency of the Grant Aid for General Projects, for Fisheries and for Cultural Cooperation, etc.

The Grant Aid is non-reimbursable fund provided to a recipient country to procure the facilities, equipment
and services (engineering services and transportation of the products, etc.) for its economic and social
development in accordance with the relevant laws and regulations of Japan. Grant Aid for Disaster
Prevention and Reconstruction (GADPR) is one of the several types of the scheme designed to
assist disaster affected countries in disaster prevention and / or disaster reconstruction. The Grant
Aid is not supplied through the donation of materials as such.

1. Grant Aid Procedures

Japanese Grant Aid is supplied through following procedures:
* Preparatory Survey
- The Survey conducted by JICA
* Appraisal & Approval
-Appraisal by the GOJ and JICA, and Approval by the Japanese Cabinet
* Authority for Determining Implementation
-The Notes exchanged between the GOJ and a recipient country
- Grant Agreement (hereinafter referred to as “the G/A”)

-Agreement concluded between JICA and a recipient country
* Implementation
-Implementation of the Project on the basis of the G/A

2. Preparatory Survey
(1) Contents of the Survey

The aim of the preparatory Survey is to provide a basic document necessary for the appraisal of the Project
made by the GOJ and JICA. The contents of the Survey are as follows:

- Confirmation of the background, objectives, and benefits of the Project and also institutional capacity of .
relevant agencies of the recipient country necessary for the implementation of the Project.

- Evaluation of the appropriateness of the Project to be implemented under the Grant Aid scheme from a
technical, financial, social and economic point of view.

- Confirmation of items agreed between both parties concerning the basic concept of the Project.
- Preparation of an outline design of the Project.

- Estimation of costs of the Project.

The contents of the original request by the recipient country are not necessarily approved in their initial form
as the contents of the Grant Aid project. The Outline Design of the Project is confirmed based on the

10
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guidelines of the Japan's Grant Aid scheme.

JICA requests the Government of the recipient country to take whatever measures necessary to achieve its
self-reliance in the implementation of the Project. Such measures must be guaranteed even though they may
fall outside of the jurisdiction of the organization of the recipient country which actually implements the
Project. Therefore, the implementation of the Project is confirmed by all relevant organizations of the
recipient country based on the Minutes of Discussions.

(2) Selection of Consultants

For smooth implementation of the Survey, JICA employs (a) consulting firm(s). JICA selects (a) firm(s)
based on proposals submitted by interested firms.

(3) Result of the Survey

JICA reviews the Report on the results of the Survey and recommends the GOJ to appraise the
implementation of the Project after confirming the appropriateness of the Project.

3. Japan's Grant Aid for Disaster Prevention and Reconstruction Scheme
(1) The E/N and the G/A

After the Project is approved by the Cabinet of Japan, the Exchange of Notes (hereinafter referred to as “the
E/N”) will be singed between the GOJ and the Government of the recipient country to make a pledge for
assistance, which is followed by the conclusion of the G/A between JICA and the Government of the
recipient country to define the necessary articles to implement the Project, such as payment conditions,
responsibilities of the Government of the recipient country, and procurement conditions.

(2) Selection of Consultants

In order to maintain technical consistency, the consultant firm(s) which conducted the Survey will be
recommended by JICA to the recipient country to continue work on the Project's implementation after the
E/N and the G/A.

(3) Banking Arrangements (B/A)

The Government of the recipient country or its designated authority should open an account under the name
of the Government of the recipient country in a bank in Japan (hereinafter referred to as "the Bank"), and
shall notify JICA in the written form prescribed in the G/A of the completion of the procedures for the
opening the account. JICA will execute the Grant Aid by making payments in Japanese yen to the account
during the period referred to in the G/A and on or after the date of receipt of the written notification above.

(4) Contract with Procurement Agent

The recipient country will conclude an Agent Agreement with the Designated Procurement Agent stipulated
in the E/N in order to secure smooth implementation of the Project.

(5) Details of Procedures

Details of procedures on procurement and services under GADPR will be agreed between the authorities of
the two governments concerned at the time of the signing of the G/A.

&/ " Fe
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Essential points to be agreed are outlined as follows:

a)

JICA will supervise the implementation of the Project.

b) Products and services will be procured and provided in accordance with JICA's "Procurement

c)

Guidelines of Japan’s Grant Aid for Disaster Prevention and Reconstruction (Type I-D).”
The Recipient will conclude a contract with the Agent.

d) The Agent is the representative acting in the name of the Recipient concerning all transfers of funds to.

(6) Focal points of “Procurement Guidelines of Japan’s Grant Aid for Disaster Prevention and
Reconstruction (Type I-D)

a)

b)

<)

d)

The Agent

The Agent is the organization, which provides procurement of products and services on behalf of the
Recipient according to the Agent Agreement with the Recipient. The Agent is recommended to the
Recipient by the Government of Japan. The selection of the Agent is agreed between the two
Governments in the Agreed Minutes (A/M).

Agent Agreement

The Recipient will conclude the Agent Agreement, in principle, within two months after the signing
of the G/A, in accordance with the A/M. The scope of the Agent’s services will be clearly specified
in the Agent Agreement.

Approval of the Agent Agreement

The Agent Agreement is prepared as two identical documents and the copy of the Agent Agreement
will be submitted to JICA by the Recipient through the Agent. JICA confirms whether the Agent
Agreement is concluded in conformity with the E/N, A/M, and G/A and the Procurement Guidelines
of Japan’s Grant Aid for Disaster Prevention and Reconstruction (Type I-D) then approves the Agent
Agreement.

The Agent Agreement concluded between the Recipient and the Agent will become effective after the
approval by JICA in a written form.

Payment Methods
The Agent Agreement will stipulate that “Regarding all transfers of the fund to the Agent, the
Recipient will designate the Agent to act on behalf of the Recipient and issue a Blanket Disbursement
Authorization (“the BDA”) to conduct the transfer of the fund (hereinafter referred to as “the
Advances”) to the Procurement Account from the Recipient Account.
The Agent Agreement will clearly state that the payment to the Agent will be made in Japanese yen
from the Advances and that the final payment to the Agent will be made when the total remaining
amount becomes less than three percent (3%) of the Grant and its accrued interests excluding the
Agent’s fees.
(1) Blanket Disbursement Authorization (BDA)
By issuing the “Blanket Disbursement Authorization (BDA)” to the Bank, the Government of the
recipient country designates a procurement agent as the representative authorized to act in the
name of the recipient country concerning all transfers of the Grant to an account in the name of

the procurement agent.

Products and Services Eligible for Procurement
Products and services to be procured will be selected from those defined in the G/A.

Method of Procurement
When conducting the procurement, sufficient attention will be paid to transparency in selecting the
firms and for this purpose, competitive tendering will be employed in principle.

12 @/
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g) Additional procurement

If there is any remaining balance after the competitive and/or selective tendering and/or direct

negotiation for a contract, and if the Recipient would like to procure additional items, the Agent is

allowed to conduct this additional procurement, following the points mentioned below:

(1) Procurement of same products and services
When the products and services to be additionally procured are identical with the initial tender
and a competitive tendering is judged not efficient, additional procurement can be conducted by a
negotiated contract with the successful tenderer of the initial tender.

(2) Other procurements
When products and services other than those mentioned above in (1) are to be procured, the
procurement should be conducted through competitive tendering. In this case, the products and
services for additional procurement will be selected from among those in accordance with the
G/A.

h) Conclusion of the Contracts
In order to procure products and services in accordance with the guideline, the Agent will conclude
contracts with firms selected by tendering or other methods.

(7) Eligible source country

Under the Japanese Grant Aid, in principle, Japanese products and services including transport or those of
the recipient country are to be purchased. When JICA and the Government of the recipient country or its
designated authority deem it necessary, the Grant Aid may be used for the purchase of the products or
services of a third country. However, the prime contractors, namely, constructing and procurement firms,

and the prime consulting firm are limited to "Japanese nationals". (The term "Japanese nationals" means
persons of Japanese nationality or Japanese corporations controlled by persons of Japanese nationality.)

(8) Major undertakings to be taken by the Government of the Recipient Country

In the implementation of the Grant Aid Project, the recipient country is required to undertake such necessary
measures as Annex-5.

(9) Proper Use

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

(10) Export and Re-export

The products purchased under the Grant Aid should not be exported or re-exported from the recipient
country.
(11) Social and Environmental Considerations

A recipient country must carefully consider the social and environmental impacts by the Project and must
comply with the environmental regulations of the recipient country and JICA socio-environmental

guidelines.

B
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Attachment 1 for Annex-4

FLOW CHART OF JAPAN's GRANT AID PROCEDURES
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Annex-5: Major Undertakings to be taken by Each Side

Tobe co:::: by
No. Items covered by Recipienty
Grant Aid Side
1 [To secure lots of land necessary for the implementation of the Project and to clear the sites ®
2 |To construct the facility if necessary and install the equipment (@) (®)
3 To ensure prompt unloading and customs clearance of the products at ports of disembarkation in
the recipient country and to assist internal transportation of the products
1) Marine (Air) transportation of the Products from Japan to the recipient country o
2) Tax assumption and custom clearance of the Products at the port of disembarkation ®
3) Internal transportation from the port of disembarkation to the project site (®) (®)
To ensure that customs duties, internal taxes and other fiscal levies which may be imposed in the
4 recipient country with respect to the purchase of the products and the services as well as the Py
employment of the Agent be be borne by the Authority without using the Grant and its accrued
interest.
To accord Japanese nationals and / or nationals of third countries, including such nationals
employed by the Agent, whose services may be required in connection with the supply of the
products and the services such facilities may be necessary for their entry into the recipient
5 |country and stay therein for the performance of their work (The term "nationals” whenever used o
in the G/A means Japanese physical persons or Japanese juridical persons controlled by
Japanese physical persons in the case of Japanese nationals, and physical or juridical persons of
third countries in the case of nationals of third countries.)
6 To ensure that the products be maintained and used properly and effectively for the ®
implementation of the Project
To bear all the expenses, other than those covered by the Grant and its accrued interest,
7 . . . L
necessary for the implementation of the Project
" To bear the following commissions paid to the Japanese bank for banking services based upon
the B/A
1) Payment of bank commission o
9 |To give due environmental and social consideration in the implementation of the Project o

16
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Annex-6: Tentative Implementation Schedule

Vear 012 |
Japanese Fiscal Year 2011 7 2012 o - phe
Item Month 12|34 |[7][s8|afiof11[12[1] | 7
n T : H s :
Preparatory Survey (OD DFR DD) | - ; o *
DFR
EN 'GA BA _ v ¥
5 Agent Agreement (AA) EN, GA BA
= -—; Final Selection of the Procducts and the Services 5
::_3: & Consultant Contracts
=
__E_. Review & Preparation of Tender Documents
é = .-\.pp?'ol‘\“ai of Tender Documents by ]
z & Recipient Government
= g Tender Notice \ .
- _g Tender Closm.g ‘‘‘‘‘ N S 2R IRREN v
i Etender Evalmationn. ™. K111V TTT . -
= N 1 VI
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Annex-7: Terms of Reference of the Consultative Committee

1. To confirm an implementation schedule of the Project for the speedy and effective utilization of the

Grant and its accrued interest;
2. To discuss modifications of the Project, including modifications of designs of the Facilities;

3. To exchange views on allocations of the Grant and its accrued interest as well as on potential end-

USers;

4. To identify problems which may delay the utilization of the Grant and its accrued interest, and to

explore solutions to such problems;

5. To exchange views on publicity related to the utilization of the Grant and its accrued interest; and

6. To discuss any other matters that may arise from or in connection with the G/A.

@ 18 g
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5. Scheme of Japan’s Grant Aid for Disaster Prevention and Reconstruction

Both sides reconfirmed the Scheme of Japan’s Grant Aid for Disaster Prevention and
Reconstruction (hereinafter referred to as “GADPR”) and major undertakings to be taken by each
side under GADPR, as described in article 5 in the Minutes of Discussions signed on 19th July 2012.

6. Implementation Structure

6-1. Both sides confirmed that Ministry of Climate Change Adaptation, Geohazards, Meteorology
and Energy shall be a responsible agency due to the reform of the Government of the Vanuatu
side. However, both sides reconfirmed that there is no change in implementation agency,
Vanuatu Meteorology and Geo-hazards Department (hereinafter referred to as “VMGD”), which
were confirmed in the Minutes of Discussions signed on 19th July 2012.

6-2. Both sides reconfirmed that VMGD shall be the focal point and coordinate the members of the
Consultative Committee which was agreed to be established in the Minutes of Discussions
signed on 19th July 2012. The Vanuatu side explained that the Consultative Committee shall be
held to accomplish the terms of reference of this committee described in Annex-7 in the Minutes
of Discussions signed on 19th July 2012.

7. Tentative Schedule of the Project

7-1. The Team shall complete the Preparatory Survey Report in English and send it to Vanuatu in
January 2014.

7-2.Both sides confirmed that the Project shall be carried out in accordance with the tentative
schedule as shown in Annex-5.

7-3. Both sides confirmed that the tender notice would be delayed or the exclusion of the Project
components would be considered if undertakings by the Vanuatu side mentioned in Article 4 are
not met by the designated timing.

8. Other Relevant Issues

8-1. Social and Environmental Considerations

The Vanuatu side promised to clear necessary procedures for social and environmental
considerations and obtain a necessary approval from relevant authorities before commencement of
the procurement in accordance with the relevant guidelines in Vanuatu, including Environmental
Impact Assessment (EIA), if required.

8-2. Responsibility for the Tender Documents

The Team promised to send the Technical Specifications for the equipment to be procured in
the Project as a result of the Survey to the Vanuatu side.

The Vanuatu side understood that the Vanuatu side shall review and complete the entire
Tender Documents including the Technical Specifications of the equipment in cooperation with the
procurement agent. The Vanuatu side is responsible for project implementation and the output of the
Project being executed.

‘i ’ /exer
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8-3. Tax Assumption

The Vanuatu side shall secure the budget or take any necessary procedure for bearing Value
Added Tax (VAT), custom duties, and any other taxes and fiscal levies in Vanuatu which may arise
from the Project activities at their responsibility.

8-4. A Use for Remaining Budget after Tender

Both sides confirmed to consider the possibility that the spare parts or maintenance tools etc.
for the components in Annex-2 will be purchased in case the Project has a remaining budget as the
result of the tender.

8-5. Confidentiality of the Draft Preparatory Survey Report and the Preparatory Survey Report

The Team explained that the Draft Preparatory Survey Report and the Preparatory Survey
Report to be prepared at the end of the Survey shall be disclosed to the public in principle in Japan.
However, the Team also explained that a confidential part which might affect tendering process such
as cost estimation should be kept undisclosed until the tendering has been completed.

8-6. Visibility of the Project
The Team explained that the visibility of the Project should be ensured as a token of
cooperation from the Japanese people if the Project was realized. The following ideas could be
considered to enhance publicity of the Project:
(@) To display commemoration panels and/or stickers on the equipment procured and at the facilities
where the equipment installed by the Grant Aid, and
(b) To publicize the Project in the mass media after the Project is approved by both governments.

Annex-1 Project Sites

Annex-2  Project Components

Annex-3  Project Cost Estimates

Annex-4 Equipment to be procured under special consideration
Annex-5 Tentative Schedule

\O
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Project Sites

Annex-1
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Project Components

Annex-2

No. Description Q’ty
1 | Tide Observation System it
sites
(T-1 Litzlitz in Malakula, T-2 Lenakel in Tanna)
2 | Strong Motion Accelerometer and Broadband Station System
(SB-1 Lakatoro in Malakula, SB-2 VMGD in Efate, SB-3 sites
Isangel in Tanna)
3 | Automatic Weather Station (AWS)
(A-1 Pekoa Airport in Espiritu Santo, A-2 Bauerfield Airport in sites
Efate)
4 | GTS Server and MSS lot
7

A-4-25

/’—&;a






<Annual Operation & Maintenance Cost from the 2nd year of the Project>

Estimated Cost

No. Undertakings (US$) Notes
1 |Travel cost to the Project sites for VMGD’s staffs for Air fare to Malakula;
the maintenance works of the Equipment 25,000Vt x 1 person x 2 trips =
50,000Vt
Alr fare to Tanna:
30,600Vt x 1 person x 2 trips =
60,000Vt
Accommodation and allowance:
10,000Vt x 3 days x | person x 2
trips x 2 sites = 120,000Vt
2,400 | Total: 230,000Vt = US$2,384
2 |{[T-2 Lenakel, Tanna] Hosting fee: 50,000 Vt/month x 12
Bearing charges for the use of the wireless LAN months = 600,000 Vt = US$6,218
equipment on the TVL tower 6,200
3 |[T-2 Lenakel, Tanna] Electricity: 10,000 Vt/month x 12
Bearing electricity charges for UPS to be installed at months = 120,000 Vt = US$1,244
CREST FM Station (AC 240V) 1,300
Total 9,900

(Exchange rate: JPY99.77/USS, JPY1.034/Vt, Vt96.49/USS, As of July 2013)
Notes: Specific items are shown in the draft Outline Design report.
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Equipment to be procured under special consideration

Annex-4

1. Tide Observation System

Tidal Gauge

Transmitter and Antenna (Wireless LAN) to iGov.

Transmitter and Antenna (Diversity Wireless LAN) to iGov.

2. Strong Motion Acceleremeter and Broadband Station System

Strong Motion Accelerometer

Data Logger

3. Automatic Weather Station (AWS)

Actinometer

Barometer

Anemometer (Ultrasonic Type)

Pluviometer

Thermometer

Hygrometer

Data Logger with Lightening Arrester

Assman Psychrometer for Thermometer Calibration

Digital Barometer for Barometer Calibration
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The Project for Improvement of Equipment for

Disaster Risk Management in The Repub

lic of Vanuatu

Title

DWG. No.

System Diagram of Tide Observation Network SY-01

DATE DESIGNED CHECKED

APPROVED REVISION

30 July 2013

M. Wada |T. Kobayashi| K. Tanaka

YACHIYO ENGINEERING CO., LTD.
TOK YO JAPAN



Administrator
テキストボックス
SY-01：潮位計測システム概要図
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The Project for Improvement of Equipment for
Disaster Risk Management in The Republic of Vanuatu
Title DWG. No.
Block Diagram of Tide Observation System SY-02
DATE DESIGNED CHECKED APPROVED REVISION

30 July 2013 M. Wada |T. Kobayashi| K. Tanaka

YACHI YO ENGINEERING CO., LTD.
TOKYO JAPAN



Administrator
テキストボックス
SY-02：潮位計測システム構成図


LT-01: Location of the Site and Survey Photos

T-1: Litzlitz, Malakula

---Tide Observation System

Date

31 July, 2012 / 22 July, 2013

L/L

S 16°06'46.19"

E 167°26'38.29"

Location of the Site

Distant View

Install Area of Tide Observation System

LT-01
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Administrator
テキストボックス
LT-01：潮位計測システム配置図・位置図・現況図
　　　（マラクラ島リツリツ）


LT-02: Location of the Site and Survey Photos

T-2: Lenakel, Tanna

---Tide Observation System

Date 26 July, 2012 /19 July, 2013

L/L S19°31'57.22" | E 169°15'57.43"

Location of the Site

Distant View

Install Area of Tide Observation System

LT-02
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Administrator
テキストボックス
LT-02：潮位計測システム配置図・位置図・現況図
　　　（タンナ島レナケル）
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(Global Seismic Network)

SB-1
Lakatoro, Malakula

Satellite
(INTELSAT)

iGov. /VSAT

Malampa
Provincial SB-3
Government Office

Provincial
Government Office
Isangel, Tanna

(*) To be Connected to the Existing LAN Port by the Supplier.

The Project for Improvement of Equipment for
Disaster Risk Management in The Republic of Vanuatu

Title DWG. No.

System Diagram of Strong Motion Accelerometer SY-03
and Broadband Station Network

DATE DESIGNED CHECKED APPROVED REVISION

30 July 2013 M. Wada [T. Kobayashi| K. Tanaka

YACHIYO ENGINEERING CO., LTD.
TOKYO JAPAN
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テキストボックス
SY-03：地震計及びブロードバンド観測システム概要図
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to Tafea Provincial Government Office (SB—3 Isangel, Tanna)

to Malampa Provincial Government Office (SB—1 Lakatoro, Malakula)
to VMGD (SB-2 VMGD, Efate)

The Project for Improvement of Equipment for

Title

Disaster Risk Management in The Republic of Vanuatu

Block Diagram of Strong Motion Accelerometer

DWG. No.
and Broadband Station System SY-04
DATE DESIGNED CHECKED APPROVED REVISION
30 July 2013 M. Wada |T. Kobayashi| K. Tanaka
YACHI YO ENGINEERING CO., LTD.
TJOK YO JAPAN
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テキストボックス
SY-04：地震計及びブロードバンド観測システム構成図
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Administrator
テキストボックス
DSB-01：地震計及びブロードバンド観測システム用設置建屋計画図

Administrator
長方形

Administrator
長方形


LSB-01: Location of the Site and Survey Photos

SB-1: Lakatoro, Malakula Date 22 July, 2013
S 16°06'23.0" E 167°25'02.2"

---Strong Motion Accelerometer System L/L
and Broadband Station System

Location of the Site

¥V Install position

iGovernment Towek

Distant View Install Area of Strong Motion Accelerometer
System and Broadband Station System

LSB-01
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Administrator
テキストボックス
LSB-01：地震計及びブロードバンド観測システム配置図・位置図・現況図
　　　　（マラクラ島ラカトロ）


LSB-02: Location of the Site and Survey Photos

SB-2: VMGD, Efate Date 25 July, 2013

---Strong Motion Accelerometer System L/L S 17°44'59.5" E 168°18'51.0"

and Broadband Station System

Location of the Site

Distant View Install Area of Strong Motion Accelerometer

System

LSB-02
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Administrator
テキストボックス
LSB-02：地震計及びブロードバンド観測システム配置図・位置図・現況図
　　　　（エファテ島VMGD）


LSB-03: Location of the Site and Survey Photos
SB-3: lIsangel, Tanna Date 26 July, 2012 /19 July, 2013

---Strong Motion Accelerometer System L/L S 19°32'32.5" E 169°16'53.0"

and Broadband Station System

Location of the Site

_"i -

'Provmma],Off]“A

Distant View Install Area of Strong Motion Accelerometer
System and Broadband Station System

LSB-03
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Administrator
テキストボックス
LSB-03：地震計及びブロードバンド観測システム配置図・位置図・現況図
　　　　（タンナ島イサンゲル）
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The Project for Improvement of Equipment for
Disaster Risk Management in The Republic of Vanuatu

Title

System Diagram of Automatic Weather
Station (AWS) Network

DWG. No.

SY-05

DATE DESIGNED CHECKED APPROVED

REVISION

30 July 2013 M. Wada |T. Kobayashi| K. Tanaka

YACHI YO ENGINEERING CO., LTD.
TOKYO JAPAN



Administrator
テキストボックス
SY-05：自動気象観測装置（AWS）概要図
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System Diagram of AWS

Actinometer

A
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. . Data
Lightening rod _—M logger [ Internet
Thermometer N
Hygrometer i
Supporting Pole
AC Power >
N\ J
@ Actinometer
s Thermometer/
> Hygrometer . .
Equipment Cabinet
% (Barometer, Data Logger)
GL
% Pluviometer The Project for Improvement of Equipment for
Disaster Risk Management in The Republic of Vanuatu
NOtE) Title ) . DWG. No.
3§> In case of Bauerfield Airport (Site A—2), Anemometer and Supporting Pole will be separated from the above— Block Dlagrfﬂm of Automatic SY-06
w indicated composition and installed at another location. In this connection, another pole shall be provided for Weather Station (AWS) System
|nsta”at|°n Of Equ'pment Cablnet DATE DESIGNED CHECKED APPROVED REVISION
30 July 2013 M. Wada |T. Kobayashi| K. Tanaka
YACHIYO ENGINEERING CO., LTD.
| | TOK YO JAPAN
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テキストボックス
SY-06：自動気象観測装置（AWS）構成図


LA-01: Location of the Site and Survey Photos

A-1: Pekoa Airport, Espiritu Santo Date 23 July, 2012

--- Automatic Weather Station (AWS) L/L S 15°3025.8" E 167°13'07.3"

Location of the Site
5 ~ ““

Distant View Install Area of Automatic Weather Station

LA-01 AWS
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Administrator
テキストボックス
LA-01：自動気象観測装置（AWS）配置図・位置図・現況図
　　　（エスピリッツ・サント島ペコア空港）


LA-02: Location of the Site and Survey Photos

A-2: Bauerfield Airport, Efate

--- Automatic Weather Station (AWS)

Date 17 July, 2012

L/L S17°41'40.82" | E 168°18'46.57"

Location of the Site

Distant View

Install Area of Automatic Weather Station

LA-02

AWS
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Remarks
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7. LHUEUSGERA EFESE [ Official Letter about Agreement of Land Use

No. FATH Nssuer 1 144 %5 /Name of Site, etc.
Lo x7eooigy T-1 =527V [ Litzlitz, Malakulaz
Malampa Provincial Office HWINLEHAIS AT 2 [ Tide Observation System
SB-1 ~777 &7 7bua [ Lakatoro, Malakula
R R O m— S NS AT A |
Strong Motion Accelerometer and Broadband Station System
2| VGRS T-2 #>FBL 4L [ Lenakel, Tanna
Lenakel Stevedoring Company AL EHAIS 27 2 [ Tide Observation System
3 | VMGD SB-2 =777/ VMGD / VMGD, Efate
HIEE G T m— RS REHIS ZAT A ]
Strong Motion Accelerometer and Broadband Station System
BERRBIMEATIZ 31T 5 AWS HAL 77 0% A |
Provision of relevant issues for AWS in the existing Met. Office
4 | F7=TMNBUY SB-3 & F A4 L [ lsangel, Tanna
Tafea Provincial Office MBS % N — RS RELEIS 25 A
Strong Motion Accelerometer and Broadband Station System
5 | ARTVRE AL Al TAEY Y AU N T e |
Airport Vanuatu Ltd. Pekoa Airport, Espiritu Santo
A2 =T 7T T 74— )VRZEY |
Bauerfield Airport, Efate
6 | B _ ~ T iGovA T — EDF AN T M LAN HEERODER
Prime Ministers Office &N OB LAN R— oo B35 2m] /
Permission of the use of iGovernment Tower in Malakula for the
installation of the diversity wireless LAN on the Tower and the
use of the existing LAN port.
| Trabsxry 5 TVL AT — O MR LAN Hs0% B BT 27F T /
Telecom Vanuatu Ltd. Permission of the use of TVL Tower in Isangel, Tanna for the
installation of the wireless LAN on the Tower
8 CREST FM 74 )

CREST FM Station

#.F B CREST FM A4 RN D UPS D% & [
Permission of the installation of UPS beside CREST FM Station
in Tanna
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1. / Malampa Provincia Office |

MALAMPA PROVINCE PROVINS BLONG MALAMPA
SECRETARIAT OF MALAMPA OFIS BLONG MALAMPA PROVINSEL
PROVINCIAL GOVERNMENT COUNCIL KAVMAN KAONSEL
LAKATORO, MALEKULA LAKATORO, MALEKULA

SEVEM PIPOI. BLONG MALEKULA, AMBRVM MO PAAMA

Date: 14 November 2013

Mr David Gibson

Director

Meteorology and Geo-Hazards Department
Port Vila

Dear Director,

RE: PERMISSION FOR THE INSTALLATION OF EQUIPMENT FOR DISASTER RISK MANAGEMENT
UNDER JAPAN’S GRANT AID IN MALAMPA PROVINCE

| write in reference to the abovementioned matter.

First and foremost, | would like to reiterate that the Malampa Provincial Administration is
supportive of your Departments involvement in inserting the following plants within our
province:

(1). The Tide Observation System at Litzlitz Wharf

(2). The Strong Motion Accelerometer and Broadband Station System at Lakatoro.
When mentioning the above, please take note that renovation works are in the pipeline
for the Litzlitz Wharf arid it is proper that there is consultation between your department

and the Project Managers to look at the availaPle options that can Pe adopted to

accommodate the installation of the observation system at Litzlitz.

Post Office Box 22 Te |: (678) 48491 Fax : (678) 48491 Email: malpc@ vanuaUi.com.vu
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1. マランパ州政府 / Malampa Provincial Office


Accordingly, the Malampa Provincial Government Administration is hereby taking this
opportunity to convey our approval for the two proposed sites and further confirm our
support during the actual installation and construction of the sites.

Thank you.

Yours Sincerely,

Lawson Jack Samuel

Secretary General

Cc: -Planner, Malampa Provincila Government Council;
-Hon. Chairman, Malampa Provincial Government Council;

-File

Post Office Box 22 Tel : (678) 48491 Fax : (678) 48491 Email : inalpc'aj\unnatu.com.vu

A-7-3



/ Lenakel Stevedoring Company |
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2. レナケル荷役請負会社 / Lenakel Stevedoring Company


3. VMGD
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3. VMGD


4. / TafeaProvincial Office]
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4. タフェア州政府 / Tafea Provincial Office


5. / Airport Vanuatu Ltd. |
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5. バヌアツ航空公社 / Airport Vanuatu Ltd.


6. / Prime Ministers Office |
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6. 内閣府 / Prime Ministers Office


7. / Telecom Vanuatu Ltd. |
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7. テレコムバヌアツ / Telecom Vanuatu Ltd.


I8. CREST FM / CREST FM Station |
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8. CREST FMラジオ局 / CREST FM Station
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1 Introduction

1.1 General

Yachiyo Engineering Co. Ltd (YEC) engaged Tonkin & Taylor International Ltd (T&TI) to carry out
the soils investigations and topographical surveys for the project for improvement of equipment
for disaster risk management at five sites in the republic of Vanuatu.

The investigations and surveys have been carried out in accordance with the “Contract of
Topographical Survey and Soil Explorations” for Lot 1 and Lot 2 provided to T&TI by YEC (ref:
Appendix A). The soils investigation consisted of 2 hand auger boreholes and 2 Scala
penetrometer tests at each investigation site. Laboratory testing of recovered soil samples from
the five sites was also undertaken. This work scope was agreed with YEC.

The soil investigations were carried out at the following sites:

Lot 1l

VMGD, Efate
e Isangel, Tanna
Lot 2
e Lakatoro, Malekula
e Bauerfield Airport, Efate

e Pekoa Airport, Santo

In addition, a topographical survey of the VMGD (Efate), Isangel (Tanna) and Lakatoro (Malekula)
sites have been undertaken by surveyors, Civil Services (HB) Limited under the supervision of
T&TI.

This report summarises the results of the soils investigations carried out at these five sites.

1.2 Project Description

The Republic of Vanuatu consists of 82 islands occupying over 12,200 square kilometres in the
southern Pacific Ocean. The capital is Port Vila located on the main island of Efate.

The project involves construction of various equipment buildings at five separate sites, two on
Efate Island and one each on Malekula, Santo and Tanna Islands. The works at the VMGD (Efate),
Malekula and Tanna sites comprise construction of a strong motion accelerometer station, whilst
the construction at the Bauerfield Airport (Efate) and Pekoa Airport (Santo) sites comprise
construction of an Automatic Weather Station Network.

The works are part of the project for Improvement of Equipment for Disaster Risk Management in
the Republic of Vanuatu.
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2 Site Description
2.1 Lot 1 Sites
2.1.1 Site 1 - VMGD, Efate

Site 1 is located at the Vanuatu Meteorological and Geo-Hazards Department (VMGD), on the
south western coast of Efate which is near the centre of the Vanuatu Islands Archipelago,
approximately 5.5km from Bauerfield Airport. The eastern portion of the site is relatively flat,
whilst the western portion comprises a moderate slope leading towards a flat cut platform (at the
eastern extent of the site). Limestone rock is exposed at ground level on the cut platform on the
western section of the site. The property is currently occupied by a large office building and
meteorological instruments including rainfall gauges and a large radio tower. Several overhead
cables supplying power to the external equipment transect the site. A steep slope (limestone rock
face) exists past the western extent of the site, sloping towards the coastline.

2.1.2 Site 2 - Isangel, Tanna

Site 2 is located at the Isangel Provisional Office on the south western coast of Tanna Island,
approximately 10 km from the Tanna airport. Tanna Island is located at the southern extent of the
Vanuatu Island Archipelago. The Provincial office site is generally flat to slightly sloping (east to
west) and comprises a single level office building surrounded by open fields, roads and dwellings.

2.2 Lot 2 Sites

2.2.1 Site 3 - Lakatoro, Malekula

Site 3 is located in the compound of the Provincial Government office in Lakatoro, approximately
3.5km from Norsup Airport, at the north eastern coast of Malekula. The site was located directly
north of the court buildings, on a gently sloping (<10°) grassed field. We estimate that the site is
approximately 40 — 50m above sea level.

2.2.2 Site 4 - Bauerfield Airport, Efate

Site 4 is located at the Bauerfield Airport in Port Vila, on the south western coast of Efate. The site
is approximately 4km from the centre of town and is located at the Bauerfield Airport
Meteorological office. The site is situated to the north of the runway, at the north-western corner
of the airport site. The site is approximately 1m above the runway level. The site is currently
occupied by the Met office building, grassed fields and various weather monitoring equipment,
including rain and temperature gauges.

2.2.3 Site 5 - Pekoa Airport, Santo

Site 5 is located at the Pekoa Airport on the south east coast of Santo. The site is approximately
5km from the centre of Luganville town and is located at the south western corner of site. The site
is approximately 1-2m above the aircraft apron area. The site is currently occupied by some
weather monitoring equipment, including rain and temperature gauges.

A site plan for each location is attached in Appendix B.
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3 Summary of the Topographical Survey

A topographical survey of the Sites 1 - 3 were undertaken by surveyors, Civil Services (HB) Ltd in
July and August 2013 under the supervision of T&TI. The topographical survey details and results
are summarised in the following sections.

The topographic survey plans are also presented in Appendix B. Two cross sections from each
surveyed site were also taken and these are presented in Appendix B

3.1.1 Site 1 - VMGD, Efate
Topographical survey of the site was undertaken on 29th and 30th July 2013.
Equipment used included: Sokkia RTK GPS XR1 Base and Rover

Sokkia SET4130R3-36T Reflectorless Total Station
Local benchmark used: Benchmark (Met Office) RL20.52m
Coordinate System used: UTM/WGS84/Zone 59
Height Datum: Measured Sea Level

Survey control marks were installed at various locations around the site, refer to Civil Services HB
Ltd plans “Site 1 Plan, VMGD, Efate, Vanuatu” and “Site 1 Cross Sections, VMGD, Efate, Vanuatu”.

3.1.2 Site 2 - Isangel, Tanna

Topographical survey of the site was undertaken on 31° July 2013.

Equipment used included:  Sokkia RTK GPS XR1 Base and Rover

Local benchmark used: Benchmark (Wharf) RL0.97m

Coordinate System used: UTM/WGS84/Zone 59

Height Datum: Measured Sea Level

Survey control marks were installed at various locations around the site and steel rods
were also installed on the corners of the proposed building, refer to Civil Services HB Ltd
plans “Site 2 Plan, Isangel, Tanna, Vanuatu” and “Site 2 Cross Sections, Isangel, Tanna,
Vanuatu”

3.1.3 Site 2 - Isangel, Tanna

Topographical survey of the site was undertaken on 30" July 2013.

Equipment used included:  Sokkia RTK GPS 2700IS Base and Rover

Local benchmark used: ISI RL50.00m

Coordinate System used: UTM/WGS84/Zone 58

Height Datum: Assumed

Survey control marks were installed at various locations around the site and steel rods
were also installed on the corners of the proposed building, refer to Civil Services HB Ltd
plans “Site 3 Plan, Lakatoro, Malekula, Vanuatu” and “Site 3 Cross Sections Lakatoro,
Malekula, Vanuatu”
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4 Summary of Soils Investigation

4.1 General

The soils investigations were carried out in July and August 2013 and the scope of work was
completed in accordance with the “Contract of Topographical Survey and Soil Explorations”
attached in Appendix A. All tests were terminated in hard ground or at the target depth.

The following tasks were completed for the soils investigation:
e Site 1- VMGD, Efate

- 2 No. Hand auger boreholes (SB02-HA1 and SB02-HA2) to 0.20m and 0.30m below
existing ground level

- 2 No. Scala penetrometer tests (SB02-SC1 and SB02-SC2) to 0.55m and 0.25 below
existing ground level

e Site 2 - Isangel, Tanna

- 2 No. Hand auger boreholes (SB03-HA1 and SB03-HA2) to between 2.0m and 2.05m
below existing ground level

- 2 No. Scala penetrometer tests (SB03-SC1 — SB03-SC2) to between 2.0m and 3.75m
below existing ground level

e Site 3 — Lakatoro, Malekula

- 2 No. Hand auger boreholes (SB01-HA1 and SB02-HA2) to between 0.92m and 1.05m
below existing ground level

- 2 No. Scala penetrometer tests (SB01-SC1 and SB02-SC2) to 1.45m below existing
ground level

e Site 4 — Bauerfield Airport, Efate

- 2 No. Hand auger boreholes (A02-HA1 and A02-HA2) to 3m below existing ground
level

- 2 No. Scala penetrometer tests (A02-SC1 and A02-SC2) to 5m below existing ground
level

e Site 5—Pekoa Airport, Santo

- 2 No. Hand auger boreholes (A01-HA1 and A01-HA2) to 1.7m below existing ground
level

- 2 No. Scala penetrometer tests (A01-SC1 and A01-SC2) to between 2.95m and 2.7m
below existing ground level

The subsections below present a summary of the investigation work and laboratory testing
results. Site investigation logs and laboratory testing results are presented in Appendix C.

4.2 Handauger and Scala Penetrometer Investigations

The soil investigation testing, including hand augered boreholes and Scala penetrometer tests,
was undertaken over a period of 6 days (27 July - 1 August 2013) at the various sites. In-situ shear
strength testing was carried out in the hand auger boreholes in cohesive materials using a
calibrated pilcon shear vane and samples were taken for geotechnical laboratory testing. The
subsurface soils were described in accordance with NZ Geotechnical Society guidelines and shear
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strengths are recorded on the borehole logs presented in Appendix C. The Scala penetrometer
provides continuous soil strength data until hard ground/refusal is achieved (10 - 20 blows per
50mm penetration). The results of the Scala penetrometer tests are included in Appendix C.

Correlations between Scala penetrometer test results and SPT ‘N’ values have been developed
over a long period of time. The developed correlations are particularly relevant in granular soils.

4.2.1 Site 1 - VMGD, Efate

Two hand auger boreholes and two Scala penetrometer tests were undertaken in the area of the
proposed Strong Motion Accelerometer Station, immediately west of the existing office building
at this site on 27™ July 2013. The hand auger boreholes extended to a depth of up to 0.3m below
existing ground level as weak limestone rock was encountered at ground level. No groundwater
was encountered in either borehole at the site. The Scala penetrometer tests were terminated at
depths of up to 0.5m below ground level (due to refusal).

4.2.2 Site 2 - Isangel, Tanna

Two hand auger boreholes and two Scala penetrometer tests were undertaken in the area of the
proposed Strong Motion Accelerometer Station, immediately east of the existing provincial office
building at this site on 31* July 2013. The hand auger boreholes were drilled to a depth of up to
2.05m below existing ground level where refusal (due to very stiff to hard soil) was encountered.
No ground water was encountered in any of the boreholes. The Scala penetrometer tests were
terminated at depths of up to 3.75m due to refusal (stiff soil).

4.2.3 Site 3 - Lakatoro, Malekula

Two hand auger boreholes and two Scala penetrometer tests were undertaken in the area of the
proposed Strong Motion Accelerometer Station, immediately north of the existing court buildings
at this site on 30™ July 2013. The hand auger boreholes extended to a depth of up to 1.05m below
existing ground level where hard limestone boulders or weathered limestone bedrock was
encountered. No groundwater was encountered in either borehole at the site. The Scala
penetrometer tests were terminated at a depth of 1.45m below ground level (due to refusal).

4.2.4 Site 4 - Bauerfield Airport, Efate

Two hand auger boreholes and two Scala penetrometer tests were undertaken in the area of the
proposed Automatic Weather Station, immediately south west of the existing met office building
at this site on 28" July 2013. Both hand auger boreholes were drilled to the target depth of 3.0m
and both Scala penetrometer test also terminated at the target depth of 5.0m. No groundwater
was encountered in either borehole at the site.

4.2.5 Site 5 - Pekoa Airport, Santo

Two hand auger boreholes and two Scala penetrometer tests were undertaken in the area of the
proposed Automatic Weather Station, immediately south west of the existing weather station and
runway at this site on 1st™ August 2013. Both hand auger boreholes extended to a depth of
1.70m below existing ground level where very stiff soils were encountered. The Scala
penetrometer tests were terminated at depths of up to 2.95m due to refusal (stiff soil or
bedrock). No groundwater was encountered in either borehole at the site.

4.3 Geotechnical Laboratory Schedule

The recovered samples were brought back to Auckland and geotechnical laboratory testing was
carried out by Geotechnics Ltd. The laboratory tests have been completed in full accordance with
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the relevant New Zealand standards, identified in the subsections below, and the laboratory is
fully accredited with International Accreditation New Zealand (IANZ) registration.

The soil testing consisted of the following:
e Site 1-VMGD, Efate
- Moisture content (2 No.)
- Particle size distribution (1 No.)
- Soil density (1 No.)
e Site 2 - Isangel, Tanna
- Moisture content (4 No.)
- Particle size distribution (2 No.)
- Soil density (2 No.)
e Site 3 - Lakatoro, Malekula
- Moisture content (4 No.)
- Particle size distribution (2 No.)
- Soil density (2 No.)
e Site 4 — Bauerfield Airport, Efate
- Moisture content (5 No.)
- Particle size distribution (3 No.)
- Soil density (3 No.)
e Site 5 — Pekoa Airport, Santo
- Moisture content (4 No.)
- Particle size distribution (2 No.)

- Soil density (2 No.)

5 Subsurface Conditions

5.1 Geological Setting

The published geology, Geology of Efate and offshore Islands’ indicates Site 1 (VMGD) is underlain
by a recently raised limestone reef of the Reef Limestone Formation. This Geological map
indicates that Site 4 (Bauerfield Airport) is underlain by Holocene Alluvium deposits.

Geological maps for the outer Islands of Vanuatu (where sites 2, 3 and 5 were located) have not
been available for this Geotechnical assessment.

! Geology of Efate and offshore Islands: New Hebrides Geological Survey [map] sheet 9
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5.2

5.2.1

Ground and Groundwater Conditions

Site 1 -

VMGD, Efate

The two hand auger boreholes across the building platform encountered very similar ground
conditions and these are summarised in Table 1 below. The investigations did not extend to full
depth as they met refusal on what is believed to be weathered limestone rock surface. A visual
inspection identified exposed limestone rock outcrops on the steep cut slope at the western edge
of the site. Some limestone outcrops, at ground level were also visible in the vicinity of the
investigation area.

Table 1 - Summary of ground conditions

Depth Geological Soil description Soil undrained

(Below unit shear strength

ground (kPa)
level)

0.0m - Topsoil Sandy SILT, dark brown, moist, non-plastic N/A
0.1m

0.1m— Limestone | Limestone, light brownish white, highly weathered, 210'kPa
>0.3m fractured with some sand and silt infill, weak, moist

Groundwater was not encountered in either borehole during geotechnical investigations at this
site. It is anticipated that the ground water level will be at a significant depth beneath this site (ie
>10m).

The two Scala penetrometer tests SB02-SC1 and SB02-SC2 were terminated at depths of up to
0.5m below ground level. From this in-situ testing, we can assess the soil strengths at specific
depths below the site. The Scala results and inferred soil strength are summarised in Table 2
below:

Table 2 - Summary of Scala penetrometer results (Site 1 - VMGD, Efate)

Depth (Below Average Scala Soil Type Inferred Equivalent SPT
ground level) Blows per 50mm Strength “N” values
0.5m 30 Non — Cohesive Dense >40
(Rock)

From the table above, it can be inferred that rock with competent strength exists at the site.

5.2.2 Site 2 - Isangel, Tanna

The 2 No. hand auger boreholes across the site encountered similar ground conditions and these
are summarised in Table 3 below. The investigations did not extend to full depth as they met
refusal on very stiff volcanic tuff.
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Table 3 - Summary of ground conditions

Depth (Below | Geological Soil description Soil
ground level) unit undrained
shear
strength (kPa)
0.0m—-0.4m Topsoil Clayey SILT with fine to medium gravel, light N/A
brown, dry, non plastic
0.4m - Volcanic Organic silt trace sand, dark reddish brown, low to 180kPa -
>2.05m Tuff moderate plasticity, dry to moist 210kPa

N/A — not applicable

Groundwater was not encountered in either borehole during geotechnical investigations at this

site.

The two Scala penetrometer tests SB03-SC1 and SB03-SC2 were terminated at depths of up to
0.5m below ground level. From this in-situ testing, we can assess the soil strengths at specific
depths below the site. The Scala results and inferred soil strength are summarised in Table 4

below:

Table 4 - Summary of Scala penetrometer results (Site 2 -Isangel, Tanna)

Depth (Below Average Scala Soil Type Inferred Equivalent SPT
ground level) Blows per 50mm Strength “N” values

0.5m 2 Cohesive Very Stiff 8

1.0m 3 Cohesive Very Stiff 12

1.5m 4 Cohesive Very Stiff 16

2.0m 10 Cohesive Hard 40

2.5m 5 Cohesive Hard 20

3.0m 8 Cohesive Hard 32

3.5m 10 Cohesive Hard 40

3.75 20 Cohesive Hard >40

5.2.3

Site 3 - Lakatoro, Malekula

The 2 No. hand auger boreholes across the site encountered similar ground conditions and these
are summarised in Table 5 below. The investigations did not extend to full depth as they met
refusal on dense limestone gravel/weathered bedrock.
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Table 5 - Summary of ground conditions

Depth (Below | Geological Soil description Soil
ground level) unit undrained
shear
strength (kPa)
0.0m-0.4m Topsoil Clayey SILT with trace sand, dark brown, dry, N/A
contains rootlets
0.4m —-1.05 Colluvium Clayey silt with occasional fine limestone gravel, N/A
dark brown, dry to moist

N/A — not applicabl

e

Groundwater was not encountered in either borehole during geotechnical investigations at this

site.

The two Scala penetrometer tests SB01-SC1 and SB01-SC2 were both terminated at a depth of
1.45m below ground level. From this in-situ testing, we can assess the soil strengths at specific
depths below the site. The Scala results and inferred soil strength are summarised in Table 6

below:

Table 6 - Summary of Scala penetrometer results (Site 3 -Lakatoro, Malekula)

Depth (Below Average Scala Soil Type Inferred Equivalent SPT
ground level) Blows per 50mm Strength “N” values
0.5m 2 Cohesive Very Stiff 8
1.0m 6 Cohesive Very Stiff 24
1.45 17 Gravel/Boulders Dense >40

or Weathered
Rock

524

Site 4 - Bauerfield Airport, Efate

The 2 No. hand auger boreholes across the site generally encountered similar ground conditions

and these are summarised in Table 7 below:
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Table 7 - Summary of ground conditions

Depth (Below | Geological Soil description Soil undrained
ground level) unit shear strength

(kPa)

0.0m-0.2m Topsoil SILT, dark brown, moist, non-plastic, organic N/A

0.2-1.3m Fill Fine to medium coarse Sand with trace silt and 130kPa to
gravel, light brown, moist to wet, non-plastic. 210kPa
1.3-3m Alluvial Fine to medium coarse Sand with trace silt and N/A
Sediments gravel. Occasional fine gravel layers. Brownish
grey with some black and white mottling. Dense,
moist, non-plastic

N/A — not applicable

Groundwater was not encountered in either borehole during geotechnical investigations at this

site.

The two Scala penetrometer tests A02-SC1 and A02-SC2 were terminated at the target depth of
5.0m below ground level. From this in-situ testing, we can assess the soil strengths at specific
depths below the site. The Scala results and inferred soil strength are summarised in Table 8

below:

Table 8 - Summary of Scala penetrometer results (Site 4 - Bauerfield Airport, Efate)

Depth (Below Average Scala Soil Type Inferred Equivalent SPT
ground level) Blows per 50mm Strength “N” values
0.5m 1 Granular Stiff 4
1.0m 4 Granular Very Stiff 16
1.5m 3 Granular Very Stiff 12
2.0m 5 Granular Very Stiff 20
2.5m 4 Granular Very Stiff 16
3.0m 45 Granular Very Stiff 18
3.5m 3 Granular Very Stiff 12
4.0m 3 Granular Very Stiff 12
4.5m 35 Granular Very Stiff 14
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5.0m 4.5 Granular Very Stiff 18

5.2.5 Site 5 - Pekoa Airport, Santo

The 2 No. hand auger boreholes across the site encountered similar ground conditions and these
are summarised in Table 9 below. The investigations did not extend to full depth as they met
refusal on very stiff to hard soil.

Table 9 - Summary of ground conditions

Depth (Below | Geological Soil description Soil
ground level) unit undrained
shear

strength (kPa)

0.0m->1.7m Non- Silty Clay, with trace gravel. Brown/light brown, 50kPa -
engineered stiff to very stiff 210kPa
Fill

N/A — not applicable

Groundwater was not encountered in either borehole during geotechnical investigations at this
site.

The two Scala penetrometer tests A01-SC1 and A01-SC2 were terminated at depths of up to
2.95m below ground level. From this in-situ testing, we can assess the soil strengths at specific
depths below the site. The Scala results and inferred soil strength are summarised in Table 10
below:

Table 10 - Summary of Scala penetrometer results (Site 5 - Pekoa Airport, Santo)

Depth (Below Average Scala Soil Type Inferred Equivalent SPT
ground level) Blows per 50mm Strength “N” values
0.5m 1.5 Cohesive Very Stiff 6
1.0m 1.5 Cohesive Very Stiff 6

1.5m 4 Cohesive Very Stiff 16
2.0m 4 Cohesive Very Stiff 16
2.5m 6 Cohesive Hard 24
2.95m 20 Weathered Dense >40
Rock
Disaster Risk Management in the Republic of Vanuatu, Soils Investigation Report T&T Ref. 750941
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6

Geotechnical Laboratory Testing Results

A summary of the geotechnical laboratory testing results is presented in Table 11 below. A full set
of the geotechnical testing data sheets is presented in Appendix D.

Table 11 - Summary of geotechnical testing

Site Hand Sample | Solid Density Grain Size Analysis Moisture
Location Auger Depth Content
No.
Site 1 — SB02- 0.2 2.70t/m? N/A 9.6%
VMGD, HA1
Efate
Site 1 — SB02- 0.1 N/A Sandy GRAVEL with trace of silt, 8.4%
VMGD, HA2 few rootlets, loose, dark brown
Efate and white
Site 2 — SB03- 0.5 N/A SAND with minor gravel, minor 61.5%
Isangel, HA1 silt and trace of clay, few rootlets,
Tanna loose to stiff, dark brown
Site 2 — SB03- 1.8 2.78t/m? N/A 44.8%
Isangel, HA1
Tanna
Site 2 — SBO3- 1.0 N/A SAND with some gravel, some silt 61.4%
Isangel, HA2 and trace of clay, few rootlets,
Tanna soft to stiff, dark brown
Site 2 — SBO3- 1.5 2.73t/m? N/A 40.6%
Isangel, HA2
Tanna
Site 3— SBO1- 0.35 2.80t/m? Gravelly SAND with minor silt and 24.7%
Lakatoro, HA1 trace of clay, few rootlets, loose,
Malekula dark brown with white
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Site 3 — SBO1- 0.80 N/A N/A 36.2%
Lakatoro, HA1

Malekula

Site 3 — SBO1- 0.50 N/A Gravelly SAND with minor silt and 35.2%
Lakatoro, HA2 trace of clay, few rootlets, loose,

Malekula dark brown with white

Site 3— SBO1- 0.75 2.81t/m’ N/A 38.4%
Lakatoro, HA2

Malekula

Site 4 — A02-HA1 0.5 2.46 t/m’ SAND with minor gravel — 34.0%
Bauerfield Pumiceous, some silt and trace of

Airport, clay, few rootlets, loose/soft,

Efate medium brown and white

Site 4 — A02-HA1 1.0 2.44t/m? N/A 39.3%
Bauerfield

Airport,

Efate

Site 4 — A02-HA1 1.5 N/A SAND with minor gravel — 37.9%
Bauerfield Pumiceous, some silt and trace of

Airport, clay, loose/soft, light brown with

Efate light to dark grey/white

Site 4 — A02-HA2 1.1 N/A SAND with minor gravel — 32.2%
Bauerfield Pumiceous, minor silt and trace

Airport, of clay, loose, light brown with

Efate light grey/white

Site 4 — A02-HA2 2.0 2.56 t/m? N/A 17.2%
Bauerfield

Airport,

Efate

Site 5 — AO01-HA1 0.5 2.87t/m’ N/A 54.5%
Pekoa

Airport,

Santo

Site 5 — AO01-HA1 1.25 N/A Silty CLAY with trace of sand, very 51.5%
Pekoa stiff, dark brown, high plasticity

Airport,

Santo
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Site 5 — AO01-HA2 1.05 2.93 t/m’ N/A 63.6%
Pekoa
Airport,
Santo

Site 5 — A01-HA2 1.5 N/A Silty CLAY with trace of sand, very 65.3%
Pekoa stiff, dark brown, high plasticity
Airport,
Santo

7 Discussion and Engineering Properties

Recommendations and opinions contained in this report are based upon data from 10 No. hand
auger boreholes and 10 No. Scala penetrometer tests from the following sites:

e VMGD, Efate

e |sangel, Tanna

e Lakatoro, Malekula

e Bauerfield Airport, Efate
e Pekoa Airport, Santo

The nature and continuity of the subsoil away from the test locations is inferred, but it must be
appreciated that actual conditions could vary from the assumed model.

From the results of the soils investigation, geotechnical laboratory testing and also using
published empirical relationships, we have assessed the engineering properties for the underlying
soils at the five sites for the designer’s consideration in the following subsections.

Actual ground conditions should be confirmed by a geotechnical engineer competent to judge
whether the soils exposed in the foundation excavations are compatible with those described
within this report.

7.1 Solid Density, Cohesion and Internal Friction Angle
Range
Table 12 below summarises the approximate solid densities, cohesion and effective internal

friction angles for the different sites. These have been assessed using results of the site
investigations and laboratory testing.

The Project for improvement of Equipment for Disaster Risk Management in the Republic of
Vanuatu T&T Ref. 750941
Yachiyo Engineering Co Ltd. September 2013
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Table 12 - Summary of Solid Density, Cohesion and Internal Friction Angle

Site Location Material Name Solid Density Cohesion (kPa) Effective
(t/m?) Internal Friction
Angle (deg)
Site 1 (VMGD) Topsoil with 2.70 0 30
Limestone Gravel
Site 2 (Tanna) Volcanic Tuff 2.75 2 30
Site 3 (Malekula) Colluvium 2.80 2 30
Site 4 (Bauerfield Non- Engineered Fill 2.50 0 30
Airport) and Alluvial
Sediments
Site 5 (Santo) Non-Engineered Fill 2.90 4 28
7.2 Young’'s Modulus Range (E)

The soil stiffness or Youngs Modulus, E has been calculated from a correlation with SPT N values
derived from the available shear strength and Scala penetrometer readings. The following table
provides the range of Youngs Modulus values for varying depths.

7.2.1 Site 1

- VMGD, Efate

Table 12 - Summary of Youngs Modulus (E) with depth (cohesive soils only)

Depth (Below Ground level)

Shear strength (kPa)

Estimated Young’s Modulus, E

(MPa)

0.5m

210+

35

7.2.2 Site 2 - Isangel, Tanna

Table 13 - Summary of Youngs Modulus (E) with depth (cohesive soils only)

Depth (Below Ground level)

Shear strength (kPa)

Estimated Young’s Modulus, E

(MPa)
0.5 190 30
1.0 180 28
1.5 200 32
2.0 210+ 35

Disaster Risk Management in the Republic of Vanuatu, Soils Investigation Report

Yachiyo Engineering Co Ltd..
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7.2.3 Site 3 - Lakatoro, Malekula

Table 14 - Summary of Youngs Modulus (E) with depth (cohesive soils only)

Depth (Below Ground level) | Shear strength (kPa) Estimated Yc(:;lr;ga; Modulus, E
0.5 100 16
1.0 150 24

7.2.4

Site 4 - Bauerfield Airport, Efate

Table 15 - Summary of Youngs Modulus (E) with depth (cohesive soils only)

Depth (Below Ground level) | Shear strength (kPa) Estimated Y?:nr;i')s Modulus, E
0.5 190 30
1.0 150 24
1.5 210+ 35
2.0 210+ 35
2.5 210+ 35
3.0 210+ 35

7.2.5

Site 5 - Pekoa Airport, Santo

Table 16 - Summary of Youngs Modulus (E) with depth (cohesive soils only)

H 2
Depth (Below Ground level) | Shear strength (kPa) Estimated Y?:nr;i; Modulus, E
0.5 50 8
1.0 90 14
1.5 210+ 35

7.3 Foundation Design

7.3.1 General

Following discussions with YEC, it is understood that either strip or pad foundations will be
constructed for the three proposed equipment installations at the five sites, providing the ground
conditions are suitable.

The site investigation data has indicated that shallow foundations may be utilised at the five sites
depending on actual loadings. We have provided bearing pressures at different depths in the
upper 3m of subsoil.

The Project for improvement of Equipment for Disaster Risk Management in the Republic of
Vanuatu
Yachiyo Engineering Co Ltd.

T&T Ref. 750941
September 2013
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We recommend using a strength reduction factor of 0.5 (¢ = 0.5) to give an ultimate limit state
(ULS) bearing capacity, in accordance with New Zealand Design Standards (ref: NZS 1170). For
serviceability limit state design we recommend a strength reduction factor of 0.33 (¢ = 0.3) to
give an allowable bearing capacity.

We recommend that all foundations should be embedded at least 0.5m below finished ground
level.

7.3.2 Shallow Foundation Parameters

Strip or pad foundations would be constructed in the near surface soils. Bearing capacities for
this material, based on the in situ testing undertaken, are shown in Table 17 below for the
following sites:

e Site 1-VMGD, Efate

e Site 2 - Isangel, Tanna

e Sjte 3 - Lakatoro, Malekula

e Site 4 — Bauerfield Airport, Efate

e Site 5 - Pekoa Airport, Santo

Table 17 — Summary of bearing capacities at the 5 sites in Vanuatu

Bearing Capacities
Shallow strip footings up to 1 m wide Shallow isolated pad footings up to 2.5
Site Depth m wide

Allowable uLs™” Ultimate Allowable uLs? Ultimate
Site 1 0.5m 167kPa 250kPa 500kPa 200kPa 300kPa 600kPa
Site 2 0.5m 167kPa 250kPa 500kPa 200kPa 300kPa 600kPa
Site 3 0.5m 100kPa 150kPa 300kPa 120kPa 180kPa 360kPa
Site 4 0.5m 100kPa 150kPa 300kPa 120kPa 180kPa 360kPa
Site 5 0.5m 50kPa 75kPa 150kPa 60kPa 90kPa 180kPa

) yLS = Ultimate Limit State (ref. NZ51170)

We recommend that all foundation excavations are inspected and tested by a competent person
to ensure the ground conditions and bearing capacities are similar to those encountered during
this investigation.

7.4 Settlement

T&TI have not been provided with any vertical loads for the proposed structures. It is
recommended that settlement analysis is carried out following completion of the detailed design
of the new equipment.

Disaster Risk Management in the Republic of Vanuatu, Soils Investigation Report T&T Ref. 750941
Yachiyo Engineering Co Ltd.. September 2013
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Appendix B: Topographical Survey and Geotechnical
Investigation Location Plans
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Appendix C: Investigation Logs

. Hand auger borehole logs

. Scala Penetrometer results
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TONKIN & TAYLOR LTD

BOREHOLE No:SB02-HA
Hole Location: VMGD, Efate

BOREHOLE LOG

T+T DATATEMPLATE.GDT cwm

SHEET 1 OF 1
PROJECT: Improvement of Equipment for Disaster Risk ManagementLOCATION: Vanuatu JOB No: 750941
CO-ORDINATES: 8035465.24 mN DRILL TYPE: Hand Auger HOLE STARTED: 27/7/13
215191.16 mE HOLE FINISHED: 27/7/13
DRILL METHOD: HA
R.L.: 13.38 m DRILLED BY: SRS
DATUM: Set by surveyors, sea level = 0.00mRL. DRILL FLUID: N/A LOGGED BY: SRS CHECKED: ADP
GEOLOGICAL ENGINEERING DESCRIPTION
GEOLOGICAL UNIT, o 2 z %) SOIL DESCRIPTION
GENERIC NAME, 2 z Q . £
! = = T E D= 2 Sowl_type,_mlnor components, plasticity or
ORIGIN, & 5 [ E « § ] (ZD E LT particle size, colour.
MINERAL COMPOSITION. E TesTS z g % z| 2= g ‘:._é N £ ] RocK DESCRIPTION
> 8 = / S E|S S» u e
g; 8 — ] g wZ|T 6 T o g Substance: Rock type, particle size, colour,
o o | [ E %) Y x ok =|® minor components.
Jle|X|o|Q =N T T 5 |2E|2 5
% = % E % % = T % @ 2} % ‘&J @\ Defects: Type, inclination, thickness,
T <§( 31¥|s 3 z u % é g 315 é roughness, filling.
TOPSOIL o< *UTP r 5 o M | VSt Sandy SILT; dark brown, occasional whitish |
LIMESTONE I o [ xS sand (limestone). Very stiff, moist; contains ]
[a) UTP = P HW | Wk \ootlets ’T
— ] 0.15m: Highly weathered, LIMESTONE, a
[ 13.0 — fractured, sand and silt infill, weak, moist. 1
F N END OF BOREHOLE AT 0.2m. 1
L 0.5 0.5
r | Unable to penetrate. .
Fi2s y
B 1.0 1.0
Fi20 7 .
C 1A5i 145*7
s ] .
C 20 2.0
o .
L Z.Si 245*7
—10.5 ] ]
F 30 3.0
00 N
[ 35*7 345*7
Fos ] ]
L 4.0 4.0
Foo 1 :
[ 4.5 4.5
Fss ] .
L 5] N
Log Scale 1:25 BORELOG 750941.GPJ 17-Sep-2013

A-8-30



TONKIN & TAYLOR LTD

BOREHOLE No:SB02-HA
Hole Location: VMGD, Efate

BOREHOLE LOG

T+T DATATEMPLATE.GDT cwm

SHEET 1 OF 1
PROJECT: Improvement of Equipment for Disaster Risk ManagementLOCATION: Vanuatu JOB No: 750941
CO-ORDINATES: 8035460.51 mN DRILL TYPE: Hand Auger HOLE STARTED: 27/7/13
215188.96 mE HOLE FINISHED: 27/7/13
DRILL METHOD: HA
R.L.: 13.50 m DRILLED BY: SRS
DATUM: Set by surveyors, sea level = 0.00mRL. DRILL FLUID: N/A LOGGED BY: SRS CHECKED: ADP
GEOLOGICAL ENGINEERING DESCRIPTION
GEOLOGICAL UNIT, o 2 z o SOIL DESCRIPTION
GENERIC NAME, 2 z Q . £
! = = T E D= 2 Sowl_type,_mlnor components, plasticity or
ORIGIN, & 5 [ E « § ] (ZD E LT particle size, colour.
MINERAL COMPOSITION. E TesTS z g % z| 2% g ‘:._é BN £ ] Rock DESCRIPTION
3 8 [~ / o FE| S oY) w o
g; 8 — ] g wZ|T 6 T o g Substance: Rock type, particle size, colour,
o o | a 0 E %) T x O HEl? minor components.
N a2 T T s |[2E|lz @
% E g E 5 % : E % % %) % I&J g Defects: Type, inclination, thickness,
T <§( 3¢ S| u % o g 815 a roughness, filling.
TOPSOIL 2 L 1%, M | VSt Sandy SILT; dark brown, occasional white i
[a) 1 X . . . .
LIMESTONE g|< . r W sand (limestone). Very stiff, moist; contains
= UTP [ B rootlets. %
[ | HW_Wk-St 0.1m: Completely to highly weathered 1
- B brown with white mottling (especially on B
L ] fresh limestone surfaces) LIMESTONE ]
—13.0 0.5 with silty sand matrix, weak, moist, highly 0.5
C ] fractured. Trace rootlets. 1
r ] END OF BOREHOLE AT 0.3m. ]
r ] Auger refusing/bouncing on rock. 7]
12,5 1.0 1.0
F120 1.5 1.5}
F115 2.0 2.0
F110 2.5 25
H10.5 3.0 3.0
100 3.5 35
Ho5 40 4.0
9.0 45 451
L 5| i
Log Scale 1:25 BORELOG 750941.GPJ 17-Sep-2013
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TONKIN & TAYLOR LTD

BOREHOLE LOG

BOREHOLE No:SB03-BH

Hole Location: Isangel, Tanna

SHEET 1 OF 1

PROJECT: Improvement of Equipment for Disaster Risk ManagementLOCATION: Vanuatu

JOB No: 750941

CO-ORDINATES:

7838260.95 mN DRILL TYPE: Hand Auger

319695.24 mE
DRILL METHOD: HA

HOLE STARTED: 31/7/13
HOLE FINISHED: 31/7/13

T+T DATATEMPLATE.GDT cwm

R.L.: 101.34 m DRILLED BY: SRS
DATUM: Set by surveyors, sea level = 0.00mRL. DRILL FLUID: N/A LOGGED BY: SRS CHECKED: ADP
GEOLOGICAL ENGINEERING DESCRIPTION
GEOLOGICAL UNIT, o 2 z " 0 SOIL DESCRIPTION
o] z
GENERIC NAME, = g é % % ,]_: . 2 Sowl_type,_minor components, plasticity or
ORIGIN, 3 % E E E § g % 5 3] g particle size, colour.
MINERAL COMPOSITION. g TesTs " z 7 % z ; < iz = E £ ROCK DESCRIPTION
= = 4
g)) § . 9 : w Z % : % 8 @ h Substance:  Rock type, particle size, colour,
<] ¥1l9 @ £ Q E € Q5 g @ o minor components.
HiAFEIE | E zZ|Z|3|25|lz2 . ——
5 |<_( % E g s = & g j 2 % 4 5 ool os8 Defects: Type,r:ncllna(fl_tl)ln, thickness,
z|2|o|=|d S| a <) o |S0|6o —oSB2R| BLSR roughness, filing.
TOPSOIL = < M St Om: SILT, with trace sand, occasional i
L T oé gravel; dark brown. Stiff, moist; organic, T
+ E contains rootlets. .
® 123/24kPa B Ix 2 7
1010 +X 2 B
VOLCANIC TUFF * 197/49kPa s ., D-M |VSt-H 0.4m: Organic SILT; dark orangey brown, R
B 0.5« with reddish fragments. Very stiff to hard, 0.5
— £ X dry to moist. .
- . L Tou x 0.6m: Changes to reddish brown with 1
8 189/33kPa - - 7 orange mottles. Moderate to low plasticity -
5 = Cloos 1% o (due to dry state). 1
gl |o R W ]
I8E - i i
g = A ®205/41kPa | |- 10T, s 1.0m: Organic SILT, as at 0.4m. 1.0
o Z L I ]
a < r T ]
! B s —
. - 7 xd ]
213/49kPa 1000 4% i
[ Ix i
- xR - - — - |
- L5 B « 1.5m: Organic SILT; reddish brown to 5]
® 197/33kPa C Ix orange mottling. Very stiff to hard, dry to 7
= 7;V % moist, moderate to low plasticity. .
2L oo x n
~99.5 E 1.8m: As above at 0.4m?? ]
® >230kPa C ¥ o .
= ] END OF BOREHOLE AT 2.0m. ]
L ] Too stiff to auger. i
Fooo 1
25 25
Fogs ]
30 3.0
980 N
R 35
Fo7s 4 N
40 4.0
970 - N
Eoas 451
Fo6s ]
L 5] N

Log Scale 1:25
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T+T DATATEMPLATE.GDT cwm

TONKIN & TAYLOR LTD

BOREHOLE LOG

BOREHOLE No:SB03-BH

Hole Location: Provincial Office,
Isangel, Tanna

SHEET 1 OF 1

PROJECT: Improvement of Equipment for Disaster Risk ManagementLOCATION: Vanuatu

JOB No: 750941

CO-ORDINATES: 7838256.57 mN
319698.08 mE
DRILL METHOD: HA

DRILL TYPE: Hand Auger

HOLE STARTED: 31/7/13
HOLE FINISHED: 31/7/13

R.L.: 101.38 m DRILLED BY: SRS
DATUM: Set by surveyors, sea level = 0.00mRL. DRILL FLUID: N/A LOGGED BY: SRS CHECKED: ADP
GEOLOGICAL ENGINEERING DESCRIPTION
GEOLOGICAL UNIT, . 2 z w ] SOIL DESCRIPTION
o) Z
GENERIC NAME, — g é % % ,]_: 2 Soil type, minor components, plasticity or
ORIGIN, 2 5 [ E € § a9 E aE particle size, colour.
MINERAL COMPOSITION. E TesTs " 3 ; % 3 g < g ‘:._é < E E 1 RockpEscrIPTION
9] e} = 23~ | g e . —
a 3 — et g wZ |z 6 T o u Substance:  Rock type, particle size, colour,
e} wa 7] E 1%} = x Q|E =|® minor components.
Jle|X|o|Q =N T T z |2E|SE
% E % E % % : E % % 1] % I&J g ool os8 Defects: Type, inclinaﬁion, thickness,
Z|2 8 g 5 o 2 w g 3 g 8 = 3d —0S888 | 8888 roughness, filling.
TOPSOIL ~ X ~ M St SILT, trace clay, organic; dark brown. Stiff; n
L = contains rootlets. 7
L 1 = ]
| - 7‘)6 —
L %
®115/24kPa| | Ix 1
—101.0 4 X i
L e T
VOLCANIC TUFF r 05 ey D-M [VSt-H 0.5m: Organic SILT, occasional scoriaceous Y]
® 197/41kPa L X & basalt gravel; dark reddish brown. Very stift
= B! - i
ks - -+ x| to hard, dry to moist, low to moderate n
3 L o 2 plasticity; gravel, sub-angular. ]
g 5 ;100 5 Big & 0.8m: Grades to reddish brown. m
S| S| |*1som3kpal |0 RF N
glgl= C 10— 3 1.0
SalE - L :
— 9
< . - 1% ]
T 189/24kPa = X ol ]
1000 g D |MD-D |1.3m: Sandy SILT, trace fine basalt gravel; |
L ’ :yf light reddish brown. Medium dense to a
2 - B . .
®513/33kPa [T 15— hdense, dry, non-plastic. _ 137
- oxs 1.5m: Gravelly SAND; brown. Medium B
C e dense to dense, dry, non-plastic. B
r T n
®205/33kPa | | el y
—99.5 X i
e i
® UTP C 20— % 2.0
r B END OF BOREHOLE AT 2.05m. u
r a Too stiff to auger. i
990 ] ]
L 2.5 2.5
—98.5 ] ]
F 30 3.0
—98.0 ] B
[ 3.5 3.5
975 1
L 4.0 4.0
o707 i
L 4.5 4.5
—96.5 ] ]
L 5] N

Log Scale 1:25

A-8-33

BORELOG 750941.GPJ 17-Sep-2013



TONKIN & TAYLOR LTD

BOREHOLE No:SB01-HA

Hole Location: Lakatoro,

BOREHOLE LOG Malekula

T+T DATATEMPLATE.GDT cwm

SHEET 1 OF 1
PROJECT: Improvement of Equipment for Disaster Risk ManagementLOCATION: Vanuatu JOB No: 750941
CO-ORDINATES: 8217794.29 mN DRILL TYPE: Hand Auger HOLE STARTED: 30/7/13
758558.05 mE
HOLE FINISHED: 30/7/13
DRILL METHOD: HA
R.L.: 48.17m DRILLED BY: ADP
DATUM: Set by surveyor, sea level = 0.00mRL DRILL FLUID: N/A LOGGED BY: ADP CHECKED: SRS
GEOLOGICAL ENGINEERING DESCRIPTION
GEOLOGICAL UNIT, o 2 z o SOIL DESCRIPTION
GENERIC NAME 3 [4 Q = E
! = = T E D 2 Sowl_type,_mlnor components, plasticity or
ORIGIN, & 5 [ E © § ] (ZD g LT particle size, colour.
MINERAL COMPOSITION. E TesTs 3 ; % 3 o= g ‘:._é £ E E | RockpEScrIPTION
> g > o E| S on i ) N
g; 8 — ] g wZ|T 6 T o g Substance: Rock type, particle size, colour,
o o | a 0 E o T x ok =|O minor components.
Jle|X|o|Q =N T T 5 |2E|2 5
% E g E % % = E % % 4] % I&J g o ool os8 Defects: Type, inclination, thickness,
z|2]8]|¥|3 S|z 8 |&| 3 |28|h d|esBi oas88|sEER roughness, fling.
TOPSOIL < C X ~ Clayey SILT, slightly sandy, with some i
z + = roots and rootlets; dark brown. T
—48.0 0= ]
L e B
COLLUVIUM =) C = H Clayey SILT, with many fine to coarse .
IR - % ¢ limestone gravel fragments; dark brown. 7]
a7 |2 - 0.57" 5 0.5
Z - P
< r 3 2 -
o 475 = Clayey SILT, with occasional fine to coarse i
- =3 ’i gravel sized limestone; brown. 1
IS |
F o] END OF BOREHOLE AT 0.92m. o]
o E Terminated at 0.92m on dense E
[47.0 i gravels/weathered bedrock. B
15 1.5}
—46.5 i ]
o 20 2.0
460 ] ]
25 25
Fass 0 .
30 3.0
Fas0 ]
35 35
Fa4s 1
E 40 4.0}
440 ] .
L 4.5{ 4‘57:
435 .
L 5 B
Log Scale 1:25 BORELOG 750941LAKATORO.GPJ 17-Sep-2013

A-8-34



TONKIN & TAYLOR LTD

BOREHOLE No:SB01-HA

Hole Location: Lakatoro,

BOREHOLE LOG Malekula

T+T DATATEMPLATE.GDT cwm

SHEET 1 OF 1
PROJECT: Improvement of Equipment for Disaster Risk ManagementLOCATION: Vanuatu JOB No: 750941
CO-ORDINATES: 8217791.04 mN DRILL TYPE: Hand Auger HOLE STARTED: 30/7/13
758561.03 mE
HOLE FINISHED: 30/7/13
DRILL METHOD: HA
R.L.: 4821 m DRILLED BY: ADP
DATUM: Set by surveyor, sea level = 0.00mRL DRILL FLUID: N/A LOGGED BY: ADP CHECKED: SRS
GEOLOGICAL ENGINEERING DESCRIPTION
GEOLOGICAL UNIT, . 2 z o SOIL DESCRIPTION
GENERIC NAME, 2 z Q . £
! = = T E D= 2 Sowl_type,_mlnor components, plasticity or
ORIGIN, & 5 [ E © § ] (ZD E LT particle size, colour.
MINERAL COMPOSITION. E TesTs " 3 ; % 3 g < g ‘g < E £ ] RocK DESCRIPTION
g)) 8 . 9 : w Z % : % 8 i Substance:  Rock type, particle size, colour,
o v 2la ® @ E o E x .‘_3 5 E o e minor components.
S 8 wlo [ = o
% E % E % % :E’ E § % 5 % E g oo ool oss Defects: Type, inclination, thickness,
z|2]8]|¥|3 S|z 8 |&| 3 |28|h d|esBi oas88|sEER roughness, fling.
TOPSOIL < L = St Clayey SILT, slightly sandy, with roots and .
X
z r = rootlets; dark brown. 7
as0 e~ N
L 4 ]
=2 N _x ]
=) r X
<] = Ix— ]
COLLUVIUM E S 2 [ 05— Clayey SILT, with much fine to coarse 0.5
—la T* s Qi gravel sized limestone gravel; dark brown. 7
Z C _ _
= Fa75 1 1
r I g VSt Light brown. B
L Egrs B
C £ 1
L 1.0~ 1.0
L N END OF BOREHOLE AT 1.05m. 4
[47.0 a Auger terminated at 1.05m due to limestone |
r B gravels/weathered bedrock. 7
15 1.5}
}46.5 ] ]
E 20 2.0
460 ;
25 25
F4ss :
E 30+ 3.0
F450 .
35 35
Fa4s A ;
E 40 4.0
Faa0 A E
a5 451
435 ]
C 5 i
Log Scale 1:25 BORELOG 750941LAKATORO.GPJ 17-Sep-2013
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TONKIN & TAYLOR LTD

BOREHOLE LOG

BOREHOLE No:A02-HA1

Hole Location: Bauerfield Airport

SHEET 1 OF 1

PROJECT: Improvement of Equipment for Disaster Risk ManagementLOCATION: Vanuatu

JOB No: 750941

CO-ORDINATES:

R.L.:
DATUM:

8041561.82 mN

214985.42 mE

Set by surveyors, sea level = 0.00mRL.

DRILL TYPE: Hand Auger

DRILL METHOD: HA

DRILL FLUID: N/A

HOLE STARTED: 28/7/13
HOLE FINISHED: 28/7/13
DRILLED BY: SRS

LOGGED BY: SRS CHECKED: ADP

GEOLOGICAL

ENGINEERING DESCRIPTION

GEOLOGICAL UNIT,
GENERIC NAME,
ORIGIN,

MINERAL COMPOSITION.

FLUID LOSS

CORE RECOVERY (%)

WATER

METHOD

CASING

TESTS

SAMPLES

R.L. (m)

DEPTH (m)

GRAPHIC LOG

\VEATHERING

STRENGTH/DENSITY
SHEAR STRENGTH
(kPa)

CLASSIFICATION SYMBOL

MOISTURE
CONDITION

COMPRESSIVE

STRENGTH
(MPa)

SOIL DESCRIPTION

Soil type, minor components, plasticity or
particle size, colour.

ROCK DESCRIPTION

Substance:  Rock type, particle size, colour,
minor components.

DEFECT SPACING
(mm)

oo Defects: Type, inclination, thickness,
88 roughness, filling.

TOPSOIL

FILL

ALLUVIAL
SEDIMENTS

100
HAND AUGER

Dry on completion

® 213/24kPa

® UTP

®UTP

¢ UTP

®UTP

® UTP

® UTP

UTP

® UTP

UTP

UTP

2.0

2.5

3.0

35

%3

Q,ng

T
R

Q.

o

a2

[
e

k<

T

T T O T T T A I N T I

[ A
Q.

0-0.15m: SILT, trace sand, organic, i
contains rootlets; dark brown. Firm, moist.
0.15m: Gravelly, fine SAND; brown.

Medium dense to dense; gravels are fine to
medium coarse, some limestone fragments.

0.5m: Changes to medium coarse SAND,
with occasional fine gravels; brownish grey.
Medium dense to dense, moist to wet.

0.8m: Becoming dark brown, wet.
N0.9m: Becoming light brown.
1.0m: Gravelly, medium coarse SAND; 1.0
with grey mottling. Dense, moist,
non-plastic.

1.1m: Becoming wet, reducing gravel.
1.2m: Becomes light brownish grey.

e I O B

1.5m: Gravelly, medium coarse to coarse n
SAND; light brownish grey. Moist to wet. 7

1.7m: Sandy, fine to medium coarse -
GRAVEL,; gravels are sub-angular and of

1.9m: Gravelly SAND; brownish grey with , ]
some dark mottling. Dense, moist. R

2.2m: Gravelly, medium coarse to coarse
SAND; brownish grey with dark mottling.
Dense, moist.

2.4m: Increasing dark gravel fragments.

2.8m: Becoming dark brown/grey mottled.

2.9m: Becomes light brownish grey.
3.0

3.3m: Medium coarse SAND, with
occasional gravel; light brownish grey.
Dense. 35

3.8m: Hole keeps collapsing (sand).

T+T DATATEMPLATE.GDT cwm

4.0

4.5

END OF BOREHOLE AT 3.9m.
Unable to auger. 4.0

4.5

Log Scale 1:25

A-8-36

BORELOG 750941.GPJ 17-Sep-2013



T+T DATATEMPLATE.GDT cwm

TONKIN & TAYLOR LTD

BOREHOLE LOG

BOREHOLE No:A02-HA2

Hole Location: Bauerfield Airport

SHEET 1 OF 1

PROJECT: Improvement of Equipment for Disaster Risk ManagementLOCATION: Vanuatu

JOB No: 750941

CO-ORDINATES:

R.L.:
DATUM:

8041557.96 mN

214978.89 mE

Set by surveyors, sea level = 0.00mRL.

DRILL TYPE: Hand Auger

DRILL METHOD: HA

DRILL FLUID:

N/A

HOLE STARTED: 28/7/13
HOLE FINISHED: 28/7/13
DRILLED BY: SRS

LOGGED BY: SRS CHECKED: ADP

GEOLOGICAL

ENGINEERING DESCRIPTION

GEOLOGICAL UNIT,
GENERIC NAME,
ORIGIN,

MINERAL COMPOSITION.

FLUID LOSS

CORE RECOVERY (%)

WATER

METHOD

CASING

TESTS

SAMPLES

R.L. (m)

DEPTH (m)

GRAPHIC LOG

CLASSIFICATION SYMBOL

\VEATHERING
STRENGTH/DENSITY
CLASSIFICATION

SHEAR STRENGTH
(kPa)

MOISTURE
CONDITION

COMPRESSIVE

STRENGTH
(MPa)

SOIL DESCRIPTION

Soil type, minor components, plasticity or
particle size, colour.

ROCK DESCRIPTION

Substance:  Rock type, particle size, colour,

minor components.

DEFECT SPACING
(mm)

oo Defects: Type, inclination, thickness,
88 roughness, filling.

TOPSOIL

FILL

ALLUVIAL
SEDIMENTS

Dry on completion
100
HAND AUGER

® >230kPa

® 189/33kPa

® 180/16kPa

® 134/26kPa

® >230kPa

®UTP

® UTP

® UTP

UTP

UTP

UTP

\

2.0

2.5

3.0

[ A A |

k<

T

T T Y 0 A AR
T £ o
4

SILT; dark brown. Firm, moist, non-plastic. i
Contains rootlets, organic.

0.2m: Silty, fine SAND, occasional fine
gravel; dark brown, trace white grains.
Medium dense to dense, non-plastic.

0.5m: Changes toi fine to medium coarse
SAND, occasional gravel; light brown, trace
white and grey grains. Medium dense.

S

[N R A AR B AN SN B AE AN A

1.0m: Increasing white and grey grains,
grades to medium coarse.

1.3m: Medium coarse SAND, occasional
gravel; light grey. Moist to wet; gravel, fine
1.5m: Gravelly, medium coarse SAND;
light grey. Medium dense to dense, wet;
gravels, fine to medium coarse, sub-angular.
1.75m: Grades to dense.

\\\\\\\\\tr\

2.0m: Sandy, medium coarse GRAVEL.
Dense; gravel, sub-angular, limestone
origin. Very difficult to auger.

L8

2.3m: Gravelly, medium coarse to coarse
SAND; brownish grey with occasional dark

mottles. Dense, moist. 25

2.7m: Grades to medium coarse.

2.9m: Grades to medium coarse to fine,
whitish grey.

3.0

3.1m: Fine to medium coarse SAND, with
occasional gravel; light brownish grey.
Dense, moist to wet.

35

4.0

4.5

END OF BOREHOLE AT 3.4m.
35

Unable to auger.

4.0

4.5

Log Scale 1:25

A-8-37

BORELOG 750941.GPJ 17-Sep-2013



TONKIN & TAYLOR LTD

BOREHOLE LOG Santo

BOREHOLE No:A01-HA1

Hole Location: Pekoa Airport,

SHEET 1 OF 1

PROJECT: Improvement of Equipment of Disaster Risk Management LOCATION: Vanuatu

JOB No: 750941

CO-ORDINATES:

DRILL TYPE: Hand Auger

DRILL METHOD: HA

HOLE STARTED: 1/8/13
HOLE FINISHED: 1/8/13

T+T DATATEMPLATE.GDT cwm

R.L.: DRILLED BY: ADP
DATUM: Set by surveyor, sea level = 0.00mRL DRILL FLUID: LOGGED BY: ADP CHECKED: SRS
GEOLOGICAL ENGINEERING DESCRIPTION
GEOLOGICAL UNIT, o 2 z " 0 SOIL DESCRIPTION
GENERIC NAME, . 2 & 2 % R 51 Soil type, minor components, plasticity or
ORIGIN, g § E > HEJ 5| 925 é = particle size, colour.
- o
MINERAL COMPOSITION. E TesTS . é ; E § g < % lg = E £ ROCK DESCRIPTION
g)) 8 . 9 < wz|ETS % s i Substance:  Rock type, particle size, colour,
o v 2la ® @ E o E x .‘_3 5 E o e minor components.
S 3 = L = o
% E % E % g ‘E’ E § % 5 % E % oo Defects: Type, inclination, thickness,
HHEEE HIEREREEAE RIS roughness, filng.
NON-ENGINEERED < x| St Silty CLAY, with some gravel and pockets i
FILL Z ::,401 of light brown material and rootlets; brown. T
x| Stiff. [Fill from adjacent excavation.] i
] a
s ]
T ] 7
. 0.5 = 05
1+ & i
- X g
o +— i
= 18| [*3015kPa A= E
a < 1= i
B8 1z | ]
< 1.0 1.0
= T | N
5 ] |
D2 I . .
® 60/15kPa B e Very stiff ]
bx? i
 p=A _
15*77>< o | I‘Si
® - 140kPa o High plasticity. N
_| END OF BOREHOLE AT 1.7m. —
] Terminated due to highly plastic soils. i
20 Unable to pull rods back out of the ground. 2.0
25 25
3.0 3.0
35 35
4.0 4.0
45 451
5| i

Log Scale 1:25

A-8-38

BORELOG 750941PEKOA.GPJ 17-Sep-2013



T+T DATATEMPLATE.GDT cwm

TONKIN & TAYLOR LTD

BOREHOLE LOG Santo

BOREHOLE No:A01-HA2

Hole Location: Pekoa Airport,

SHEET 1 OF 1

PROJECT: Improvement of Equipment of Disaster Risk Management LOCATION: Vanuatu

JOB No: 750941

CO-ORDINATES:

DRILL TYPE: Hand Auger

DRILL METHOD: HA

HOLE STARTED: 1/8/13
HOLE FINISHED: 1/8/13

R.L.: DRILLED BY: ADP
DATUM: Set by surveyor, sea level = 0.00mRL DRILL FLUID: LOGGED BY: ADP CHECKED: SRS
GEOLOGICAL ENGINEERING DESCRIPTION
GEOLOGICAL UNIT, . 2 z o SOIL DESCRIPTION
GENERIC NAME, Q [ Q g E
! = = T E D= 2 Sowl_type,_mlnor components, plasticity or
ORIGIN, & 5 [ = © § ] (ZD E LT particle size, colour.
MINERAL COMPOSITION. % u g ¢ | z@s £
& TESTS © § 7 g § g % £= 5 ROCK DESCRIPTION
g)) 8 . 9 < wz|TS % s i Substance:  Rock type, particle size, colour,
o v 2la ® @ E o E x .‘_3 5 E o e minor components.
S 8 = [ = o
% E % E % g ‘E’ E § % 5 % E % oo Defects: Type, inclination, thickness,
HHEEE HIEREREEAE RIS roughness, filng.
NON-ENGINEERED < 7% St Silty CLAY, with some pockets of light .
FILL Z e brown sand/silt and coral; brown. Stiff, T
4T many roots in upper 0.5m. .
—x— —
777T —
ey ]
Jx = i
. 1= _]
UTP 0.5 7>ﬁ><7 0.5 ]
I~ 1] ]
o :f{ ]
=18 e .
alg|l= 1= i
= % + i
R ]
Z||*162/30kPa 1077 1.0
x— i
17 i
< i
x| a
x— —
,*7x* -
:f{ ]
1‘5if* VSt High plasticity, becomes very stiff. 157
® 102/42kPa s N
130770kPa _| END OF BOREHOLE AT 1.7m. —
] Refusal. Highly plastic clays. i
2.0 2.0
25 25
3.0 3.0
35 35
4.0 4.0
45 451
5| i

Log Scale 1:25

A-8-39

BORELOG 750941PEKOA.GPJ 17-Sep-2013



SC VanuatuSC1A .xlIsx

TONKIN & TAYLOR
SCALA PENETROMETER LOG

Job No: 750941 Date: 27/07/2013 Test No. SB02-SC1
Project: Improvement of Equipment for Operated by: SRS
Disaster Risk Management Logged by: SRS Sheet 1
Location: VMGD, Efate Checked by: ADP of 1
mm No. of mm No. of 0
Driven Blows Driven Blows =
50 3 2550 et
100 14 2600
150 16 2650 500
200 11 2700
250 10 2750
300 7 2800
350 24 2850
400 17 2900 1000
450 45 2950
500 30 3000
550 3050
600 3100
650 3150 1500
700 3200
750 3250
800 3300
850 3350
900 3400 2000
950 3450
1000 3500
1050 3550 -
1100 3600 &
1150 3650 = 2500
1200 3700 2
1250 3750 o
1300 3800
1350 3850
1400 3900 3000
1450 3950
1500 4000
1550 4050
1600 4100
1650 4150 3500
1700 4200
1750 4250
1800 4300
1850 4350
1900 4400 4000
1950 4450
2000 4500
2050 4550
2100 4600
2150 4650 4500
2200 4700
2250 4750
2300 4800
2350 4850 5000
2400 4900 012345678 91011121314151617181920
2450 4950 Blows / 50 mm
2500 5000

Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer

CLIENT Yachiyo Engineering
TITLE Scala Penetrometer Test
REFERENCE No. 750941 July 2013 [1]

A-8-40



SC VanuatuSC1B.xlsx

TONKIN & TAYLOR
SCALA PENETROMETER LOG

Job No: 750941 Date: 27/07/2013 Test No. SC02-SC2
Project: Improvement of Equipment for Operated by: SRS
Disaster Risk Management Logged by: SRS Sheet 1
Location: VMGD, Efate Checked by: ADP of 1
mm No. of mm No. of 0 ——
Driven Blows Driven Blows
50 4 2550
100 7 2600
150 8 2650 500
200 9 2700
250 50 2750
300 2800
350 2850
400 2900 1000
450 2950
500 3000
550 3050
600 3100
650 3150 1500
700 3200
750 3250
800 3300
850 3350
900 3400 2000
950 3450
1000 3500
1050 3550 -
1100 3600 &
1150 3650 = 2500
1200 3700 2
1250 3750 o
1300 3800
1350 3850
1400 3900 3000
1450 3950
1500 4000
1550 4050
1600 4100
1650 4150 3500
1700 4200
1750 4250
1800 4300
1850 4350
1900 4400 4000
1950 4450
2000 4500
2050 4550
2100 4600
2150 4650 4500
2200 4700
2250 4750
2300 4800
2350 4850 5000
2400 4900 012345678 91011121314151617181920
2450 4950 Blows / 50 mm
2500 5000

Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer

CLIENT Yachiyo Engineering
TITLE Scala Penetrometer Test
REFERENCE No. 750941 July 2013 [1]

A-8-41



SC VanuatuSC2A .xlsx

TONKIN & TAYLOR
SCALA PENETROMETER LOG

Job No: 750941 Date: 31/07/2013 Test No. SB03-SC1
Project: Improvement of Equipment for Operated by: SRS
Disaster Risk Management Logged by: SRS Sheet 1
Location: /sangel, Tanna Checked by: ADP of 1
mm No. of mm No. of 0
Driven Blows Driven Blows

50 2 2550 5

100 2 2600 6

150 2 2650 7 500

200 2 2700 7

250 2 2750 7

300 2 2800 7

350 2 2850 7

400 2 2900 8 1000

450 2 2950 7

500 3 3000 8

550 2 3050 8

600 3 3100 9

650 2 3150 9 1500

700 3 3200 9

750 3 3250 10

800 3 3300 12

850 2 3350 11

900 3 3400 10 2000 —

950 3 3450 11
1000 2 3500 10 >
1050 2 3550 9 T —
1100 3 3600 8 £
1150 2 3650 9 = 2500
1200 2 3700 10 2
1250 2 3750 20 o
1300 3 3800
1350 3 3850
1400 3 3900 3000
1450 4 3950
1500 4 4000 .y
1550 4 4050
1600 4 4100
1650 4 4150 3500
1700 4 4200
1750 5 4250 —— ]
1800 4 4300
1850 4 4350
1900 4 4400 4000
1950 4 4450
2000 5 4500
2050 7 4550
2100 8 4600
2150 10 4650 4500
2200 8 4700
2250 7 4750
2300 8 4800
2350 6 4850
2400 5 4900 5000

012345678 91011121314151617181920

2450 6 4950 Blows / 50 mm
2500 4 5000

Test Method Used:

NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer

CLIENT Yachiyo Engineering
TITLE Scala Penetrometer Test

REFERENCE No. 750941

July 2013

A-8-42

[



SC VanuatuSC2B.xlsx

TONKIN & TAYLOR
SCALA PENETROMETER LOG

Job No: 750941 Date: 31/07/2013 Test No. SB03-SC2
Project: Improvement of Equipment for Operated by: SRS
Disaster Risk Management Logged by: SRS Sheet 1
Location: /sangel, Tanna Checked by: ADP of 1
mm No. of mm No. of 0
Driven Blows Driven Blows
50 2 2550
100 2 2600
150 2 2650 500
200 2 2700
250 1 2750
300 2 2800
350 2 2850
400 2 2900 1000
450 2 2950
500 3 3000
550 2 3050
600 2 3100
650 2 3150 1500
700 2 3200
750 2 3250
800 2 3300
850 2 3350
900 2 3400 2000
950 2 3450
1000 3 3500
1050 2 3550 -
1100 2 3600 &
1150 4 3650 = 2500
1200 3 3700 2
1250 4 3750 o
1300 3 3800
1350 3 3850
1400 4 3900 3000
1450 3 3950
1500 3 4000
1550 3 4050
1600 3 4100
1650 3 4150 3500
1700 4 4200
1750 4 4250
1800 5 4300
1850 14 4350
1900 15 4400 4000
1950 15 4450
2000 20 4500
2050 4550
2100 4600
2150 4650 4500
2200 4700
2250 4750
2300 4800
2350 4850 5000
2400 4900 012345678 91011121314151617181920
2450 4950 Blows / 50 mm
2500 5000

Test Method Used:

NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer

CLIENT Yachiyo Engineering
TITLE Scala Penetrometer Test

REFERENCE No. 750941

July 2013 1

A-8-43



SC VanuatuSC3A .xlIsx

TONKIN & TAYLOR
SCALA PENETROMETER LOG

Job No: 750941 Date: 30/07/2013 Test No. SB01-SC1
Project: Improvement of Equipment for Operated by: ADP
Disaster Risk Management Logged by: ADP Sheet 1
Location: Lakatoro, Malekula Checked by: SRS of 1
mm No. of mm No. of 0
Driven Blows Driven Blows
50 1 2550
100 1 2600
150 1 2650 500
200 1 2700
250 1 2750
300 1 2800
350 1 2850 -
400 2 2900 1000
450 2 2950
500 2 3000
550 3 3050
600 3 3100
650 2 3150 1500
700 3 3200
750 2 3250
800 1 3300
850 5 3350
900 6 3400 2000
950 4 3450
1000 10 3500
1050 7 3550 -
1100 11 3600 &
1150 6 3650 = 2500
1200 7 3700 2
1250 8 3750 o
1300 9 3800
1350 9 3850
1400 17 3900 3000
1450 16 3950
1500 4000
1550 4050
1600 4100
1650 4150 3500
1700 4200
1750 4250
1800 4300
1850 4350
1900 4400 4000
1950 4450
2000 4500
2050 4550
2100 4600
2150 4650 4500
2200 4700
2250 4750
2300 4800
2350 4850 5000
2400 4900 012345678 91011121314151617181920
2450 4950 Blows / 50 mm
2500 5000

Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer

CLIENT Yachiyo Engineering
TITLE Scala Penetrometer Test
REFERENCE No. 750941 July 2013 [1]

A-8-44



SC VanuatuSC3B.xlsx

TONKIN & TAYLOR
SCALA PENETROMETER LOG

Job No: 750941 Date: 30/07/2013 Test No. SB01-SC2
Project: Improvement of Equipment for Operated by: ADP
Disaster Risk Management Logged by: ADP Sheet 1
Location: Lakatoro, Malekula Checked by: SRS of 1
mm No. of mm No. of 0
Driven Blows Driven Blows
50 1 2550
100 1 2600
150 2 2650 500
200 2 2700
250 2 2750
300 2 2800 T ——
350 1 2850
400 1 2900 1000
450 2 2950
500 2 3000 T—
550 1 3050 g
600 1 3100
650 2 3150 1500
700 1 3200
750 2 3250
800 5 3300
850 4 3350
900 5 3400 2000
950 5 3450
1000 5 3500
1050 5 3550 -
1100 7 3600 &
1150 8 3650 = 2500
1200 12 3700 2
1250 12 3750 ]
1300 9 3800
1350 10 3850
1400 10 3900 3000
1450 18 3950
1500 4000
1550 4050
1600 4100
1650 4150 3500
1700 4200
1750 4250
1800 4300
1850 4350
1900 4400 4000
1950 4450
2000 4500
2050 4550
2100 4600
2150 4650 4500
2200 4700
2250 4750
2300 4800
2350 4850 5000
2400 4900 012345678 91011121314151617181920
2450 4950 Blows / 50 mm
2500 5000

Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer

CLIENT Yachiyo Engineering
TITLE Scala Penetrometer Test
REFERENCE No. 750941 July 2013 [1]

A-8-45



SC VanuatuSC4A - Airport.xlsx

TONKIN & TAYLOR
SCALA PENETROMETER LOG

Job No: 750941 Date: 28/07/2013 Test No. A02-SC1
Project: Improvement of Equipment for Operated by: SRS
Disaster Risk Management Logged by: SRS Sheet 1
Location: Bauerfield Airport, Efate Checked by: ADP of 1
mm No. of mm No. of 0 1
Driven Blows Driven Blows l
50 0.5 2550 6 ™
100 0.5 2600 6 -
150 0.5 2650 7 500
200 0.5 2700 6
250 2 2750 4
300 3 2800 7
350 2 2850 5
400 0.2 2900 6 1000
450 0.2 2950 3 -
500 0.2 3000 5
550 0.2 3050 5
600 0.2 3100 4
650 2 3150 4 1500
700 2 3200 4
750 1 3250 5
800 2 3300 4
850 3 3350 4 .
900 5 3400 3 2000
950 5 3450 3
1000 5 3500 2
1050 3 3550 3 -
1100 1 3600 3 &
1150 2 3650 4 = 2500
1200 3 3700 4 2
1250 4 3750 4 o
1300 3 3800 5
1350 2 3850 4
1400 1 3900 4 3000
1450 2 3950 4
1500 3 4000 4
1550 3 4050 3
1600 9 4100 3
1650 13 4150 3 3500
1700 7 4200 2
1750 7 4250 3
1800 7 4300 2
1850 9 4350 2
1900 9 4400 2 4000
1950 6 4450 1
2000 5 4500 3
2050 5 4550 3
2100 5 4600 3
2150 4 4650 5 4500
2200 4 4700 4
2250 4 4750 5
2300 5 4800 5
2350 5 4850 4
2400 5 4900 5 5000
012345678 91011121314151617181920
2450 3 4950 4 Blows / 50 mm
2500 3 5000 4

Test Method Used:

NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer

CLIENT Yachiyo Engineering
TITLE Scala Penetrometer Test

REFERENCE No. 750941

July 2013

A-8-46
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SC VanuatuSC4B - Airport.xlsx

TONKIN & TAYLOR
SCALA PENETROMETER LOG

Job No: 750941 Date: 28/07/2013 Test No. A02-SC2
Project: Improvement of Equipment for Operated by: SRS
Disaster Risk Management Logged by: SRS Sheet 1
Location: Bauerfield Airport, Efate Checked by: ADP of 1
mm No. of mm No. of 0 L
Driven Blows Driven Blows
50 0.5 2550 6
100 0.5 2600 6 T
150 2 2650 5 500
200 3 2700 6
250 3 2750 5
300 2 2800 4
350 4 2850 5 T~
400 5 2900 5 1000 ]
450 6 2950 4
500 5 3000 4
550 5 3050 4
600 3 3100 4
650 4 3150 4 1500
700 3 3200 4
750 4 3250 5
800 4 3300 6
850 6 3350 4
900 8 3400 6 2000
950 7 3450 4
1000 4 3500 4 —
1050 4 3550 3 _
1100 6 3600 3 &
1150 6 3650 3 = 2500
1200 5 3700 3 2
1250 5 3750 2 o
1300 3 3800 3
1350 5 3850 3
1400 5 3900 4 3000
1450 7 3950 2
1500 6 4000 2
1550 6 4050 2
1600 6 4100 2
1650 7 4150 4 3500
1700 6 4200 2
1750 5 4250 3
1800 6 4300 3
1850 5 4350 4
1900 7 4400 4 4000
1950 5 4450 3 >
2000 5 4500 4
2050 5 4550 5
2100 5 4600 4
2150 5 4650 5 4500
2200 4 4700 5
2250 7 4750 5
2300 6 4800 4 L
2350 4 4850 5 ~
2400 5 4900 2 5000
012345678 91011121314151617181920
2450 6 4950 3 Blows / 50 mm
2500 6 5000 5

Test Method Used:

NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer

CLIENT Yachiyo Engineering
TITLE Scala Penetrometer Test

REFERENCE No. 750941

July 2013

A-8-47
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SC VanuatuSC5A .xlsx

TONKIN & TAYLOR
SCALA PENETROMETER LOG

Job No: 750941 Date: 1/08/2013 Test No. A01-SC1
Project: Improvement of Equipment for Operated by: ADP
Disaster Risk Management Logged by: ADP Sheet 1
Location: Pekoa Airport, Santo Checked by: SRS of 1
mm No. of mm No. of 0
Driven Blows Driven Blows
50 0 2550 4
100 1 2600 3
150 0 2650 4 500
200 1 2700 4
250 3 2750 4
300 2 2800 4 <
350 2 2850 4
400 2 2900 10 1000
450 1 2950 20
500 1 3000
550 1 3050
600 1 3100
650 1 3150 1500
700 1 3200
750 1 3250
800 0 3300
850 1 3350
900 2 3400 2000
950 2 3450
1000 1 3500
1050 2 3550 -
1100 2 3600 &
1150 2 3650 = 2500
1200 3 3700 2
1250 3 3750 o
1300 4 3800
1350 3 3850
1400 4 3900 3000
1450 4 3950
1500 4 4000
1550 3 4050
1600 4 4100
1650 4 4150 3500
1700 4 4200
1750 3 4250
1800 4 4300
1850 4 4350
1900 4 4400 4000
1950 5 4450
2000 4 4500
2050 4 4550
2100 4 4600
2150 5 4650 4500
2200 4 4700
2250 4 4750
2300 4 4800
2350 5 4850
2400 4 4900 5000
012345678 91011121314151617181920
2450 3 4950 Blows / 50 mm
2500 4 5000

Test Method Used:

NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer

CLIENT Yachiyo Engineering
TITLE Scala Penetrometer Test

REFERENCE No. 750941

August 2013

A-8-48
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SC VanuatuSC5B.xlIsx

TONKIN & TAYLOR
SCALA PENETROMETER LOG

Job No: 750941 Date: 1/08/2013 Test No. A01-SC2
Project: Improvement of Equipment for Operated by: ADP
Disaster Risk Management Logged by: ADP Sheet 1
Location: Pekoa Airport, Santo Checked by: SRS of 1
mm No. of mm No. of 0
Driven Blows Driven Blows
50 0 2550 8
100 1 2600 10
150 1 2650 15 500
200 1 2700 15
250 1 2750
300 1 2800
350 2 2850
400 2 2900 1000
450 2 2950
500 2 3000
550 2 3050
600 2 3100
650 1 3150 1500
700 2 3200
750 1 3250
800 2 3300
850 2 3350
900 2 3400 2000
950 2 3450
1000 2 3500
1050 2 3550 -
1100 2 3600 & o
1150 1 3650 = 2500 —
1200 2 3700 2
1250 2 3750 a
1300 2 3800
1350 2 3850
1400 3 3900 3000
1450 3 3950
1500 4 4000
1550 4 4050
1600 4 4100
1650 4 4150 3500
1700 4 4200
1750 4 4250
1800 5 4300
1850 5 4350
1900 4 4400 4000
1950 5 4450
2000 4 4500
2050 4 4550
2100 4 4600
2150 4 4650 4500
2200 5 4700
2250 4 4750
2300 5 4800
2350 5 4850
2400 4 4900 5000
012345678 91011121314151617181920
2450 6 4950
2500 8 5000 Blows / 50 mm

Test Method Used:

NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer

CLIENT Yachiyo Engineering
TITLE Scala Penetrometer Test

REFERENCE No. 750941

August 2013

A-8-49
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23 Morgan Street, Newmarket
Auckiand 1023, New Zealand

E. +649 356 3510

v, www.geotechnics.co.nz

Form Ne.: §4

Form Date: January 2004

Fie: P1516139.000WVorking MaterianWater content_summary sk

Site : VMGD, Efate

Page

Test Method Used: NZS 4402:1986 Test 2.1 Determination of Water Content

Your Job Mo.: 750941
Our Job No.: 616139.000

WATER CONTENT TEST RESULTS

Table 1: Water Content

HA No.: SB02-HA1 SB02-HA2
Sample No.: 1 1
Depth (m) 0.2 0.1
Water Content (%) 9.6 8.4

Tested by: g"“}

Date: 0 n%mg

Checked by:

AS+e

Date: (g (@3 //UE

A-8-51




23 Morgan Streer, Newmarket Form No.: S4

Auckicnd 1023, New Zealond

Form Date: January 2004

. +64 9 356 3510
v Wwww.geolechnics.co.nz

File. P.4616139.000_Sold censity_Summary xlsx

Page of Your Job No.: 750941
Site : VIMMGD, Efate Our Job No.: 616139.000

Test Method Used:NZS 4402:1986 Test 2.7.2 Determination of Solid Density of Soil Particles - Vacuum Method

SOLID DENSITY TEST RESULTS

Table 1: Solid Density

HA No.: “SB02-HA1
Sample ID.: 1
Depth (m) 0.2
Solid Density (t/m?) 2.70

Sample History: Oven-dried.

Remarlks : Material >19mm test sieve was broken down and mixed back into the sample to perform a soild density test.
*As per the standard, two specimens required to perform a solid density, but due to insufficient sample mass
obtained, it was performed on a single specimen as directed by the engineer. Therefore the test results are

not IANZ endorsed.

Tested by: <7 Date: ¢ “ q ‘MB Checked by: BSEC.. Date: &@{2%;3‘2

A-8-52



23 Morgaon Street, Newmaike
Form No.: S5

Aucklaond 1023, New Zealand
Form Date: JANUARY 2004

. +64 9 356 3510

Frite: Pa616139 000wvorking bistenans 02 HA2_1_0.1m _Wet Sicve.xist

GEOTECHMNIGS W, Wwww.geofechnics.co.nz

Plate No.: Page of Your Job No.: 750941
Site : VMGD, Efate Our Job No.:  616139.000
HA No.: SB02-HA2 Sample ID: 1 Depth (m) 0.1

Test Method Used : NZS 4402 : 1986 Test 2.8.1 Wet Sieve

PARTICLE SIZE ANALYSIS

SILT SAND GRAVEL

CLAY ]
FINE MEDIUM COARSE FINE IMEDIUM ' COARSE I FINE l MEDIUM ]COARSE V.COARSE

100

90 i

80
/

60

50 ¥

40

Percentage Finer Than

30

20

10

0 L=
0.001 0.01 0.1 1 10 100

Particle Size (mm)

Sieve Total % Sieve Total %
(mm) Passing (mm) Passing
63.0 - 2.00 41
53.0 1.18 35
375 100 0.600 27
26.5 86 0.425 23
19.0 80 0.300 19
13.2 74 0.212 15
9.50 67 0.150 11
6.70 58 0.090 7
4.75 53 0.063 4
3.35 47

Sample history : As received.
Description : sandy GRAVEL with trace of silt, few rootlets, loose, dark brown with white.

Remarks:  The minimum mass of sample required for sieving is 15 kg, but due to insufficient sample mass the
sieving was carried out on ~ 0.42 kg.
Percentage passing the finest sieve was obtained by difference.
The classification of gravel and sand components were described on the basis of particle size analysis.
Sample description and test resulis are not IANZ endorsed.

Entered by : <5 Date : ﬂ@% q M’g Checked by : DS ¥ Date : ﬂ@/%}){]g

i v
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23 Morgan Street, Newmarket
Auckland 1023, New Zeoland
. +64 9 356 3510

v, www.geotechnics.conz

Form No.: $4

Form Date: January 2004

Fila; P1616139,000WWorking Materia\Water content_sumemary xisx

Site : lsangel, Tanna

Page of

e

Test Method Used: NZS 4402:1986 Test 2.1 Determination of Water Content

Your Job Mo.: 750941
Our Job No.: 616139.000

WATER CONTENT TEST RESULTS

Table 1: Water Content

BH No.: S$B03-BH1 SB03-BH1 SB03-BH2 SB03-BH2
Sample No.: 28 2A 2B 2B
Depth (m) 0.5 1.8 1.0 1.5
Water Content (%) 61.5 44.8 61.4 40.6

Tested by:
y gf“*

Date: Q@HQME

Checked by: m

Date: g@[@iﬁg

A-8-54




I . L e et
23 Morgan Streei, Newmarket Form No.: 54

Auckland 1023, New Zecland
Form Date: January 2004

[z +64 9 3566 3510
w, www.geotechnics.co.nz

File: P1616139 000_Solid density_Summary. sk

Page of Your Jolb No.: 750941
Site : Isangel, Tanna Our Job Neo.: 616139.000

Test Method Used:NZS 4402:1986 Test 2.7.2 Determination of Solid Density of Secil Particles - Vacuum Method

SOLID DENSITY TEST RESULTS

Table 1: Solid Density

BH No.: “§B03-BH1 *SB03-BH2
Sample ID.: 2 2
Depth (m) 1.8 1.5
Solid Density (t/m%) 2.78 2.73

Sample History: Oven-dried.
Remarks : *As per the standard, two specimens required to perform a solid density, but due to insufficient sample mass
obtained, it was performed on a single specimen as directed by the engineer. Therefore the test results are

not IANZ endorsed.

Tested by: ¢ T Date: 1p m 9 MZS Checked by: ASTe~ Date: |@ {j@?/gg

A-8-55




23 Morgan Street, Newrnarket
Form No.: §5

Auckland 1023, New Zealand
Form Date: JANUARY 2004

. +64 Q356 3510

Fite: P1516139.000Working MatariaSB03.8H1_1_0.Sm_Wet Sieva:xisx

GECTEGHNISS W W, geotechnics.co.nz

Plate No.: Page of Your Job No.: 750941

Site : Isangel, Tanna Our Job No.:  616139.000
BH No.: SB03-BH1 Sample ID: 1 Depth (m) 0.5

Test Method Used : NZS 4402 : 1986 Test 2.8.1 Wei Sieve

PARTICLE SIZE ANALYSIS

CLAY SILT SAND GRAVEL
FINE MEDIUM | COARSE FINE | MEDIUM COARSE FINE ‘ MEDIUM l COARSE V.COARSE
20
80
- 70
&
£
°: 60
@
£
i 50
(]
15
S 40
=
@
(2]
s 30
o
20
A
]
10
0
0.001 0.01 0.1 1 10 100
Particle Size (mm)
Sieve Total % Sieve Total %
(mm) Passing (mm) Passing
63.0 - 2.00 94
53.0 - 1.18 80
37.5 - 0.600 60
26.5 - 0.425 50
19.0 - 0.300 40
13.2 - 0.212 31
9.50 - 0.150 24
6.70 - 0.090 16
4.75 100 0.063 12
3.35 100

Sample hisiory : As received.
Description : SAND with minor gravel, minor silt and trace of clay, few rooilets, loose to stiif, dark brown.

Remarks:  Percentage passing the finest sieve was obtained by difference.
The classification of gravel and sand components were described on the basis of particle size analysis.
Sample description is not IANZ endorsed.

Entered by : S5 Date : E@MM% Checked by : Beser. Date: fo /@Fﬁﬁg
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23 Morgan Sireet, Newmarket
Auckland 1023, New Zealand
2. +649 356 3510

w. www.geotechnics.co.nz

Form No.: S5

Form Date: JANUARY 2004

Fie: P.4816139.000Working Materiah SE03-8H2_1_1.0m_Wet Sieva xisx

Plate No.: Page
Site : Isangel, Tanna
BH No.: SB03-BH2 Sample ID: 1

Test Method Used : NZS 4402 : 1986 Test 2.8.1 Wet Sieve

of

Your Job No.: 750941
Qur Job No.:  616139.000
Depth (m) 1.0

PARTICLE SIZE ANALYSIS

CLAY SILT SAND GRAVEL
FINE MEDIUM COARSE FINE IMEDIUM COARSE FINE [ MEDIUM COARSE V.COARSE
100
90
80 /
e 70
©
=
=60
@
=
iL 50
@
o)
S 40 o
c 7
3 //
(3]
& 30
(a8
20 g
10
0
0.001 0.01 0.1 1 10 100
Particle Size (mm)
Sieve Total % Sieve Total %
(mm) Passing (mm) Passing
63.0 2.00 84
53.0 1.18 71
375 0.600 56
26.5 0.425 50
19.0 0.300 44
13.2 - 0.212 39
9.50 100 0.150 34
6.70 99 0.090 26
4.75 96 0.063 21
3.35 92

Sample history : As received.

Description : SAND with some gravel, some sili and trace of clay, few rootlets, soft to siiff, dark brown.

Remarks: The minimum mass of sample required for sieving is 0.5 kg, but due {o insufficient sample mass the

sieving was carried out on ~ 0.19 kg.

Percentage passing the finest sieve was obtained by difference.
The classification of gravel and sand componenis were described on the basis of particle size analysis.

Sample description and test results are not [ANZ endorsed.

Entered by €7 _Date: isjaln

Checked by : m Date : u@/c?/gyg

A-8-57




23 Morgan Street, Newmarket
Auckland 1023, New Zeciland

. +64 9 356 3510

1. wwvy. geotechnics.conz

Form No.: $4

Form Date: January 2004

Fila. PA616139.000Working MaleriatWater content_summary s

Site : Lakatoro, Malalkula

Page  of

Test Method Used: NZS 4402:1986 Test 2.1 Determination of Water Content

Our Job No.:

Your Job Mo.: 750941

WATER CONTENT TEST RESULTS

Table 1: Water Content

HA No.: SBOT-HA1T SB01-HAT SBO1-HA2 SBO1-HA2
Sample No.: 1 2 1 2
Depth (m) 0.35-0.60 0.80-0.92 0.5-0.7 0.75-1.0
Water Content (%) 24.7 36.2 35.2 38.4

Tested by: € T

Date: g®qq‘ “2

Checked by: @Qgﬁi@&

Date: [ f%/ﬁ%

A-8-58
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23 Morgan Street, Newmarket Form No.: 4

Auckland 1023, New Zeoland

Form Date: January 2004

. +64 @ 356 3510
VL. WwWw.geoiechnics.co.nz

Fie: P1616139.000_Saiid density_Summary.xisx.

Page of Your Job No.: 760941
Site : Lakatoro, Malakula Qur Job No.: 616139.000

Test Method Used:NZS 4402:1986 Test 2.7.2 Determination of Solid Density of Seil Particles - Vacuum Method

SOLID DENSITY TEST RESULTS

Table 1: Solid Density

HA No.: *SBO1-HAT *8B01-HA2
Sample ID.: 1 2
Depth (m) 0.80-0.92 0.76-1.0
Solid Density (tm?) 2.80 2.81

Sample History: Oven-dried.

Remarks : Material >19mm test sieve was broken down and mixed back into the sample to perform a soild density test.
*As per the standard, two specimens required to perform a solid density, but due to insufficient sample mass
obtained, it was performed on a single specimen as directed by the engineer. Therefore the test results are

not IANZ endorsed.

Tested by: ST Date: \)@“@Hm Checked by: b@ﬁ@u Date: ﬂ@/%/ﬁg
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GEDTECHMICS

23 Morgarn Street, Newmarket
Auckland 1023, Nevy Zealand
©. +64 9 356 3510

WL Www.geotechinics.co.nz

Form No.: §5

Form Date: JANUARY 2004

File: P 1616138 000Woriing Materian$301-HA1_1_0.35.0.60m Wet Sieve xisx

Plate No.: Page of Your Job No.: 750941
Site : Lakatoro, Malakula Cur Job No.:  616139.000
HA No.: SBO1-HA1 Sample 1D: 1 Depth (m) 0.35-0.60
Test Method Used : NZS 4402 : 1986 Test 2.8.1 Wet Sieve
PARTICLE SIZE ANALYSIS
CLAY SILT SAND | GRAVEL
FINE MEDIUM COARSE FINE I MEDIUM COARSE FINE ’ MEDIUM l COARSE V.COARSE
100
/
90
80
e 70
5]
= 60
e
£ 50
5 /
E 40 74
@
[&]
5 30
: /
20
/
10 -
0 =
0.001 0.01 0.1 1 10 100
Particle Size (mm)
Sieve Total % Sieve Total %
(mm) Passing (mm) Passing
63.0 - 2.00 63
53.0 - 1.18 56
37.5 - 0.600 48
26.5 100 0.425 44
19.0 97 0.300 38
13.2 96 0.212 31
9.50 93 0.150 22
6.70 87 0.090 12
475 79 0.063 8
3.35 73

Sample history : As received.
Description : gravelly SAND with minor silt and trace of clay, few rootlets, loose, dark brown with white.

Remarks: The minimum mass of sample required for sieving is 5 kg, but due to insufficient sample mass the
sieving was carried out on ~ 0.41 kg.
Percentage passing the finest sieve was obtained by difference.

The classification of gravel and sand componenis were described on the basis of particle size analysis.

Sample description and test resulis are not [ANZ endorsed.

Entered by : €7

Date : 1o{q Y13

Checked by :  f=Fr.

Date : 1o ﬁﬁi@g

A-8-60




23 Morgan Street, Newmarket
Form No.: 85

Auckland 1023, New Zealand

Form Date: JANUARY 2004

@ +64 9 356 3510

Fil. P1516139 000Working Materia\SEO1-HAZ_1_0.5-0.7m_Wet Sigvenist

SEDTECHNISS W, VWWwW.geotechnics.co.nz

Plate No.: Page of Your Job No.: 750941
Site : Lakatoro, Malakula Our Job No.:  616139.000
HA No.: SBO1-HA2 Sample ID: 1 Depth (m) 0.5-0.7

Test Method Used : NZS 4402 : 1986 Test 2.8.1 Wet Sieve

PARTICLE SIZE ANALYSIS

SILT SAND I GRAVEL
FINE MEDIUM COARSE FINE I MEDIUM l COARSE I FiNE | MEDIUM I COARSE V.COARSE

/

CLAY

100

71
90

80

70

60

50 /
40
30 /

20

Percentage Finer Than

10

0.001 0.01 0.1 1 10 100

Particle Size {(mm)

Sieve Total % Sieve Total %
(mm) Passing (mm) Passing
63.0 - 2.00 69
53.0 1.18 66
375 0.600 61
265 0.425 58
19.0 100 0.300 53
13.2 97 0.212 46
9.50 95 0.150 35
6.70 86 0.090 20
4.75 79 0.063 13
3.35 74

Sample history : As received.
Description : gravelly SAND with minor silt and trace of clay, few rootlets, loose, dark brown with whiie.

Remarks:  The minimum mass of sample required for sieving is 2 kg, but due to insufficient sample mass the
sieving was carried out on ~ 0.37 kg.
Percentage passing the finest sieve was obtained by difference.
The classification of gravel and sand components were described on the basis of particle size analysis.
Sample description and test results are not IANZ endorsed.

Entered by : = Date : {4 M? Checked by : m Date : 5@%@%?

A-8-61




23 Morgan Street, Newmarket
Aucliand 1023, New Zealand
. +64 ¢ 356 3510

w. www.geotechnics.co.nz

Form No.: $4

Form Date: January 2004

File” P.1616139.000Working MateriaWater conlent_summary s

Site : Bauerfield Airport, Efate

Page of

Test Method Used: NZS £402:1986 Test 2.1 Determination of Water Content

Your Job No.: 750941

Our Job No.: 616139.000

WATER CONTENT TEST RESULTS

Table 1: Water Content

A-8-62

HA No.: AD2-HA1 A02-HA1 A02-HA1 A02-HA2 AD2-HA2
Sample No.: 4A 4A 4A 4B 4B
Depth (m) 0.5-0.7 1.0 1.5 1.1-1.3 2.0
Water Content (%) 34.0 39.3 37.9 32.2 17.2
Tested by: ¢ 1 Date: qg M \H} Checked by: @%g“‘?@& Date: ﬂ@iq /53




23 Morgan Street, Newmarket Form No. 4

Auckland 1023, New Zealand
Form Date: January 2004

. +64 9 356 3510
v www.geotechnics.co.nz

File. P1616139.000_Sold dansity_Summary.xisx«

Page of Your Job MNo.: 750941
Site : Baverfield Airport, Efate Our Job No.: 616139.000

Test Method Used:NZS 4402:1986 Test 2.7.2 Determination of Solid Density of Soil Particles - Vacuum Method

SOLID DENSITY TEST RESULTS

Table 1: Solid Density

HA No.: *A02-HA1T *AD2-HA1T “A02-HA2
Sample ID.: 4A 4A 4B
Depth (m) 0.5-0.7 1.0 2.0
Solid Density (Um?) 2.48 2.44 2.56

Sample History: Oven-dried.
Remarls : *As per the standard, two specimens required to perform a solid density, but due to insufficient sample mass
obtained, it was performed on a single specimen as directed by the engineer. Therefore the test resuits are

not IANZ endorsed.

@

Nm Checked by: % Date: g@/%/iz

Tested by: €% Date: v‘@,“
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23 Morgarn Strest, Newmarket
Form No.: S5

Auckland 1023, New Zealand
Form Date: JANUARY 2004

. +64 9 356 3510

File: 1616139 000Working MateriahA0Z HA1_44_05.0.7m_Wet Sleve xisx

w. Www,.geotechnics.co.nz

Plate No.: Page of Your Job No.: 750941
Site : Bauerfield Airport, Efate Our Job No.:  616139.000
HA No.: A02-HA1 Sample ID: 4A Depth (m) 0.5-0.7

Test Method Used : NZS 4402 : 1986 Test 2.8.1 Wet Sieve

PARTICLE SIZE ANALYSIS

CLAY SILT SAND ] GRAVEL
FINE MEDIUM COARSE FINE [MEDIUM | COARSE FINE | MEDIUM ICOARSE V.COARSE
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10

0.001 0.01 0.1 1 10 100

Particle Size (mm)

Sieve Total % Sieve Total %
(mm) Passing (mm) Passing
63.0 2.00 91
53.0 1.18 89
375 0.600 85
26.5 -— 0.425 82
19.0 - 0.300 78
13.2 100 0.212 67
9.50 99 0.150 53
6.70 97 0.090 33
475 95 0.063 17
3.35 93

Sample hisiory : As received.

Description : SAND with minor gravel - Pumiceous?, some silt and trace of clay, few rooilets, loose/sofi, medium
brown with white.

Remarks: The minimum mass of sample required for sieving is 1 kg, but due to insufficient sample mass the
sieving was carried oui on ~ 0.22 kg.
Percentage passing the finest sieve was obtained by difference.
The classification of gravel and sand components were described on the basis of particle size analysis.
Sample description and test results are not IANZ endorsed.

Entered by : €7 Date : ye]q |3, - Checked by: m@ Date : f]@f@ﬂﬁy%
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TEGHNIGCS

23 Morgan Street, Newmarket
Auckland 1023, New Zealand

m. +64 9 356 3510

Form No.: 5

Form Date: JANUARY 2004

File: P.1675139 000Working MateriahA02 HA1_4A_1.5m_Wet Sieve xlsx

GE WL www.geotechnics.co.nz

Plate No.: Page of
Site : Bauerfield Airport, Efate

HA No.: A02-HA1 Sample ID: 44

Test Method Used : NZS 4402 : 1286 Tesi 2.8.1 Wet Sieve

Your Job No.: 750941
Qur Job No.: 61613%.000
Depth (m) 1.5

PARTICLE SIZE ANALYSIS

CLAY SILT SAND ] GRAVEL
FiINE MEDIUM COARSE FINE !MEDIUM ’ COARSE I FINE | MEDIUM COARSE V.COARSE
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o
20
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0
0.001 0.01 0.1 1 10 100
Particle Size (mm)
Sieve Total % Sieve Total %
(mm) Passing (mm) Passing
63.0 -—- 2.00 89
53.0 1.18 84
375 0.600 76
26.5 0.425 71
19.0 --- 0.300 67
13.2 100 0.212 60
9.50 98 0.150 49
8.70 97 0.090 30
475 95 0.063 16
3.35 93

Sample history : As received.
Description : SAND with minor gravel-Pumecious?, some silt and trace of clay, loose/soft, light brown with light to
dark grey/white.
Remarks: The minimum mass of sample required for sieving is 1 kg, but due to insufficient sample mass the
sieving was carried out on ~ 0.11 kg.
Percentage passing the finest sieve was obtained by difference.

The classification of gravel and sand components were described on the basis of pariicle size analysis.

Sample description and test resulis are not IANZ endorsed.

Entered by : <5

Date : 109y

Checked by : 5. Date: f@/@ﬁv/@
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23 Morgan Street, Newmarket
Form No.: 85

Auckland 1023, New Zealand

Form Date: JANUARY 2004

B, +64 9 356 3510

File: P:1516139.0000ailing MaterialADR HA2_48_3,1-1,3m_Wet Sieve s

GEOTECHNISS W, WWW.geotecnics.co.nz

Plate No.: Page of Your Job No.: 750941
Site : Bauerfield Airport, Efate Our Job No.:  616139.000
HA No.: A02-HAZ2 Sample ID: 4B Depth (m) 1.4-1.3

Test Method Used : NZS 4402 : 1986 Test 2.8.1 Wet Sieve

PARTICLE SIZE ANALYSIS

SILT SAND J GRAVEL |

CLAY
FINE MED{UM COARSE FINE | MEDIUM COARSE FINE ] MEDIUM | COARSE ] V.COARSE
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10

0
0.001 0.01 0.1 1 10 100

Particle Size {mm)

Sieve Total % Sieve Total %
(mm) Passing (mm) Passing
63.0 2.00 90
53.0 - 1.18 82
375 0.600 70
26.5 0.425 64
19.0 - 0.300 56
13.2 100 0.212 46
9.50 100 0.150 34
6.70 99 0.090 20
4.75 97 0.063 11
3.35 95

Sample history : As received.

Description : SAND with minor gravel-Pumecious?, minor silt and trace of clay, loose, light brown with light
grey/white.

Remarks: The minimum mass of sample required for sieving is 1 kg, but due to insufficient sample mass the
sieving was carried out on ~ 0.16 kg.
Percentage passing the finest sieve was obtained by difference.
The classification of gravel and sand components were described on the basis of pariicle size analysis.
Sample description and test results are not IANZ endorsed.

Entered by : 7 Date : m}q& hs; Checked by : sz, Date : ff@/q/}z

3
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23 Morgan Street, Newmarket
Auckland 1023, New Zecilond

. +64 G 356 3510
w. wwwv.geotechnics.co.nz

Form No.: 84

Form Date: January 2004

File: P1616139.000Working MalerialWaler content_summasy. ysx

Page of

Site : Pekoa Airport, Santo

Test Method Used: NZS 4402:1886 Test 2.1 Determination of Water Content

Your Job No.: 750941
Qur Job Meo.: 616139.000

WATER CONTENT TEST RESULTS

Table 1: Water Content

HA No.: ADT-HA1T AD1-HA1 AD1-HA2 AQ1-HA2
Sample No.: 1 2 2 3
Depth (m) 0.5-0.8 1.25-1.50 1.06-1.25 1.5
Water Content (%) 54.5 51.5 63.6 65.3
Tested by: g‘? Date: |g D@W\E Checked by: %jﬁ?@‘» Date: Q@/@/{g

L
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HGE

23 Morgan Street, Newmnairket
Auckiand 1023, New Zealand
. +64 9 356 3510

wh www.geolechnics.co.nz

Form No.: 4

Form Date: January 2004

File: P1616139.000_Solid density_Summary xisx

Site : Pekoa Alrport, Santo

Page

of Your Job No.: 750941

Qur Job No.: 816139.000

Test Method Used:NZS 4402:1988 Test 2.7.2 Determination of Solid Density of Seil Particles - Vacuum Method

SOLID DENSITY TEST RESULTS

Table 1: Solid Density

Remarlks :

HA No.: “A01-HA1 *AD1-HA2
Sample ID.: 1 2
Depth (m) 0.5-0.8 1.05-1.25
Solid Density (tm®) 2.87 2.93
Sample History: Oven-dried.

“As per the standard, two specimens required to perform a solid density, but due to insufficient sample mass

obtained, it was performed on a single specimen as directed by the engineer. Therefore the test results are

not IANZ endorsed.

Tested by: € 3

Date: @%q’g %g

Checked by: % Date: ﬁ@/@i/ig
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GEQCTECHNICS

23 Morgaon Sirest, Newmarket
Auckiand 1023, New Zecland

w. +64 9 3546 3510

¥, WWWw.geotecnnics. co.Nz

Form No.: P6

Form Date: January 2004

Fie: P1616136.000Working matarialiydro_Pekoa_sanlo_AD1-HA1_2 1.25-1.50mise

Plate No.: Page of Your Job No.: 750941
Site : Pekoa Alrport, Santo Our Job No.: 616139.000
HA No.: A01-HA1 Sample 1D.: 2 Depth: 1.25-1.50 (m)
Test Method Used : NZS 4402:1986 Test 2.8.4 Hydrometer
PARTICLE SIZE ANALYSIS
CLAY SILT SAND GRAVEL
FINE MEDIUM | COARSE FINE l MEDIUM I COARSE FINE | MEDIUM COARSE | V.COARSE
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Particle Size (mm)
Sieve Total % Sieve Total % Equivalent Particle % of Particles
{mm) Passing (mm) Passing Diameter D (mm) Finer than D
2.00 100 0.0436 94
0.600 99 0.0311 91
0.212 98 0.0221 89
0.063 96 0.0158 87
0.0116 84
0.0083 82
0.0059 79
0.0042 75
0.0030 71
0.0013 61

Sample history : As received.
silty CLAY with trace of sand, very stiff, dark brown, high plasticity.

Description:

Solid Density (assumed) : 2.75 t/m®

Remarks :

A sub sample was split from the original sample for hydrometer analysis. This sample was soaked with
a dispersing agent (~4 hour), then the mechanical shaker was used, until the material was

brought into suspension, before proceeding with the test.
Suspension pH 8.0
Sample description is not IANZ endorsed.

Entered by : ¢

Date : n@n@ml Checked by ©  fy2.

Date 5@/?/@
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GESTECHMIGS

23 Morgan Sirest,
Auckiand 1023, N
o +564 9 386 3510

w, www.geotechnics.co.nz

Form No.: P8

Form Date: January 2004

Fie: P1616139 000Warking malerialiiydio, Pekos_santa_A01-HA2_3_1.50m slsx

Plate No.: Page of Your Job No.: 760941
Site : Pekoa Airport, Santo Our Job No.: 616139.000
HA No.. AD1-HA2 Sample ID.: 3 Depth: 1.50 (m)
Tesi Method Used : NZS 4402:1986 Test 2.8.4 Hydrometer
PARTICLE SIZE ANALYSIS
CLAY SILT SAND GRAVEL
FINE MEDIUM | COARSE FINE MEDIUM COARSE FINE | MEDIUM COARSE V.COARSE
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Particle Size (mm)
Sieve Total % Sieve Total % Equivalent Particle % of Particles
(mm) Passing (mm) Passing Diameter D (mm) Finerthan D
2.00 100 0.0446 96
0.600 100 0.0318 94
0.212 99 0.0227 91
0.063 98 0.0161 88
0.0119 85
0.0085 81
0.0061 77
0.0044 72
0.0031 67
0.0013 58

Sample history : As received.

Description:

Solid Density (assumed) : 2.75 /m®

Remarks :

silty CLAY with trace of sand, very sitiff, dark brown, high plasticity.

A sub sample was split from the original sample for hydrometer analysis. This sample was soaked with

a dispersing agent (~4 hour), then the mechanical shaker was used, until the material was
brought into suspension, before proceeding with the test.
Suspension pH 8.0
Sample description is not IANZ endorsed.

Entered by : ¢ 5

Date : \e |q |3y

Checked by :

ASTen

Date : @@/@?ﬁg
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