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i HAGE e
ADB TVT BB T Asia Development Bank
American Association of State Highway and
AASHTO KIE MR A EE T TBCE e
Transportation Officials
BEIA AP AT Basic Environmental Impact Assessment
c/p A B—r3— | Counter Part
CADMAS SRR Computer Aided Design of Maritime Structure
CBR BRAR 3Rk California Bearing Rario
CEIA B IREE A Comprehensive Environmental Impact Assessment
CES N ORBIRR Civil Engineering Section
DBST _EEEm Double Bitumineux Surface Treatment
EN AHANE: Exchange of Notes
FIA ERETR AN Environmental Impact Assessment
ESAL A E Equivalent Single Axle Load
G/A H 5225 Grant Agreement
HWL PSR R T High Water Level
IDA ERBRR International Development Association
IPCC RSB 2 B D BURFR) 1V Intergovernmental Panel on Climate Change
International Union for Conservation of Nature and
IUCN ERR B AR EES
Natural Resources
JICA MSATEGEN  ERE s Japan Intemational Cooperation Agency
KRRP FUNRREYAEY T — 3 VHE Kiribati Road Rehabilitation Project
Ministry of Environmental, Lands & Agriculture
MELAD B
Development
MHWS I R Mean High Water Spring
MLWS RPN Mean Low Water Spring
MPWU N Ministry of Public Works & Utilities
NIWA [ENIK « KEEWFZERT National Institute of Water and Atmosphere Research
T&TI h—=%2&TAT—A L F—Fa)v Tonkin & Taylor International Ltd




B1E JoPz/ hl0ER - &R

1-1 SB35 —DORKLHRE
1-1-1 BRI ERE
(1) HEEDHE

FUANREEKEELOFAR=IEE. 7=y IV ZAHEBRORTA VEEPBRY
[E +#fE 1% 730km> Tdb 5, [E T H PG 4,500km, FFL 1,800km D 5 K R M 33 O Bl
B bRER SN TR0, R =010 L KA PEh AR 7 kiR (355 5 km®) Z2H LT\ 5,
KEEN 0 B ELE o o T 6 E Lotk EEEf5 0 5 o BRGNS i HBEE Th 5, 2010
o o AIZEDE, AR 103,058 AT, DI H X T URMELZFTeX /L /N— Mk
1293496 AMBEELTWD, D5, HHFAZVICAABRERLTEY, ¥ 7 T7DA
M 34,427 AN TH D,

E i, FHARRENSZD, BREICEI VI END, AL E2IT O KEY OER
W w AN IARAE LT D, M BB E RO ATE R ORETEEI 2 X 2 5 HE R AEMBRT
B, WEBITEHAOWE L THEARAI RSB SR> TWnD, SHITENLD
ZENEET DD OERA 7 TR/ ELEFEH THY . EFRMEFE (2012~2015)
ZBWTbbiTbhb,

(2) YA FrORKERE

=y Rra—Xy=o (RS 32km, 18 1m) 1, BAEHOEEE SR TR -
y WLE S BRI E ) (1985 4F) ICL W EfSNZbDTH D,

EEEEE AT D045 LATBHEEAART, BAEMEEZMET 23/ U X BE2 kT 28
%T%U\wwﬁ6ﬂ_ﬁﬂkangi\1HT3ﬁmﬁ(ﬁ@ﬁ@ﬂ%:ﬂ%)\
RAT2,1006 (B TMmEEZTe) &40, EBROAEFELORFIEES 2R L TV L
TARAR72EHTH D,

Ka—Xy =A%, EFb, BREEF (@%) 2RKET 28 - MENKELTE
0. FRICBEEMNICHEFELNER LTV D, AMEION, R~ A U X X OH# ik m I
G LV, 2014 4F 2 B2, KRB RREN AT 272 8 £ ORI 2 YHE K VTR
{ERMBOREE 72> T D,

THEEREE (SR L Cid, AR R OPRE 70 &0 LTV D KN EL i RY . 2RI R 47 ©
BN, EEENERMEE TH D KMITHEO AN E L, HENHEESh TV
DEEARDLT L A B TS RVIRILTH 5,
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1-1-2 RA%EE
(1) ERMARE

EZ B (2012-2015) 2B 1T 5 EEREIKIZRDO LBV THDLIN, 47 T gk D
N, EREEETIZ, MY 7V TEEROKENELEFHLE LTHETFLATWS, K
nYx/ bOMBXREIL, YKEKO—HTHY, EFHEFERICBONTHEERMESD
TJIiTh D,

B R ]

AMBRFE  FiAEZORNBLOFERIOM

TR AR A A o O i O o S

ffd : BERERY —EZA~DT 7 ¥ 2D L

BRiE R R RELA T~ O3 bk L O RER S

EZRHIA  BEZERIE S AT Lol

A7 Thigk A7 TR OEMIC L ARFRE, B, LERR., HifW - s
AL

1-1-3 #E=@FKR

XU ANZENL, BILA RS L TRk, iER I OMRMESE 1T L0 B LW iR A & AR
HThY, BEEF a7, BIEAASCHEENEEL XOWHOR Y2 5D 5, 2014 FO#%
FAEFEIL, GNI T33 Kk R, —AH7=Y O GNI 28 2,980 K Kb, BFEREFRIT 3.7% &
o TS (HRERTT) o

PESERETE X, *F GDP T2 &, BEEN 25.6%., TE7.7%., b —t 2R 66.7% & 72
STW5DH,

BEOERAEFE I AT LT FTOM, MTLTEEICHIT DD aaF vy Rk
ANTHD,

TETIE, RKIEYWOaaFyYEINT L, a7 T7%2EELTWD,

WE SR EWHIT 78 B AR R, AT ISI Bk RL e i REAREGR
FTHDH Q0I4FET VTR i T T BEHAA HEEORENTH Y,
WG LR A WA - B, CERGETH D,
FEREHESGHFEETX A, arvr 7, BRLEZY WMAESHFEERILZ v —, H
K, FENE7RoTWND,

ZOffh, 1,000 NEEZ D MEPAEMRTENTEY . BEIIDLOMBENEDFEIEITE
S TL 2eRMmMIL 100 T FLEBZTWD, EeREE, YU S 2OHEM AR KK TR
T ANEMPLEDOT A AR KERERFINAIC > TWND,
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1-2 REEEHWHOER - BRRUME
(1) ERRUVER

X U OS2 HEREE, RGBT O KEPE BICHET 2 33 ORESE N OER I TR Y | it
RE AL D IR R I PR kIR (355 75 km2) 2H L CW\W5b, ZTOMBEMSEMENL, 2
— AT oA DO BWEBENCETHA 7 7k, BRAETGEOREGTESHZHHEREL Tk
TARAIRTH 5,

=y Ry s a—=X T oA (EE32km, 8 11m) 1. FZAEOEEE W (AIHAKK -
Foy WLOEE A B ER AH ) (1985 4F) ICX D EfH S, F U AR —2 LRV EEHE (R
FUE) DOLET HXUAE EAITBEARITRHFEL., FRPEZLBET D514 Y T B A2
SME—DERKTH DL, LHLaBns, BFLICMA T, MRCKBEEEOREL SN HE
WSENRKEHZDBILD 2 — AT = A ORESHEL, 2014 4F 2 AT KB 22 % 038 ET
L8, TOEMPREE K BB ERABEBEOBRE L 72> T 5,

XU ASNZEFIEL, BAZEE (2012-2015) T, A 7 7 HAERASE L L TMES T,
HFEORE T 2 ENL LT BRSO FEMH~EENICRVMZ L LTS, 2Dk
IRBE RO T, FUNRABFIF=v Ry - a—X 7 oA ORERVEMILENEET S =
yRY s A=Ay oA fEFHE] (LT, K7y =r M) (2R 5 EEEEW % 2014
7 HICERPEICES LT,

BOEE, 2012 RO 6 BIREFE- B I v P TRIRE 7 [Mfgx XFE S T,
(Rt FTRE 70 B & A O L 2R E ] 2 ok E L TRLE ST, [BHEMED & WA @D
MBI - BB A 7 TR D KEEA KT LTV D, AS ey ME, &tx)
R ZE BB )7 #CILE R4 THESSME O Taik]) 12, KPEEIMN Hilk JICA [E Bl 53 41 = — 8 —
TIHREADE TREESHEEORI T4 7 74 OMFE] ITEET 5,

AREBIL, BHERMHEOLEER O YEZ2ER T EE LI, BEESWM IR LE LT
WO 7RISR R ATV, FEHBAEZRE L, M FEEZBE T 22N E LTEM
L7,

1-3 BAEOEBEE

R ENIAES T Z ERE LT, ZNETAMBRLEOA > 7 FEFIZHT D8 )%
DMZHEMR L TER Y 2013 4FF TOBNBHBEE O EFE X, Rt CEREEE&W ) 165.05E M.
Heffith 71T 56.68 (EH & 72> T 5,

EAEOEMIL, RI13-11C3T LI ICRBEOKEREESH AT LE LIcEDE
Eh L CTE TRV, BREHITF I (M7 UKEEBREER b, £/, Ry
FEPLHR) 20147 HIZET L, ZRhicEbRn, =y Ry - a—Xyv=AfDar7F
HLEMENREML T DEI LD EEZLND,
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# 1-3-1 EFEREESHHERE

(BA7 - BH)

==

5 i 47 B F4 O YR

1986 4F | Uffi 7K B - I WAL DB % T I St T 1o 11.28 | =y -a—XT =A% (L=3,462m)

1994 45 | /NHLASE I 218 B G i) 2.24 | UK it 3% 2 G % L /N S 1L

1995 4 | B B AT 1 B 2.09 | FOK N % % EERR | /N i Sk

1999 4 | #EA 7K PE ffl 3% Sl 5% - 6.48 | HLOK - PR i B S5 R R L N AR AL S ik
5

2004 4F | NUAEEE R E 8.35 | # - L [RI | JE IS A S A

2005 45 | ZUAS RS I A A1 B 7.39 | R Z—EERR NS

2008 4F | FE AT K P 3 B i G 12.85 | NI AHIX | NAUFHIX B =D
Hi X D38 B A 2 L HEOK i ER (10.63km)

2013 4F | NUAHEILR 30.52 | #HikeAE (200m) | HAEHE (275m) | HEi5
it TR AL R AR Ak

1-4 fh FF—EBER

Kiribati Road Rehabilitation Project (KRRP) M ZEfii S CTW5, #ME IR D@D,

PSE i S © ZEWD DAY FHIKE TO 21,5 k] 0 B SUE
74—, 77 AERKOKE TF 6 kn
TAYINOBEBOKETLS 2.8kn
L, =vARy - A=AV oA 3 2knOYETHELEENL TN
Sl LavL, AXKE OB LHFIAFEEICTENTND,
G AR ¢8R (through International Development Agency)
F— A MF U TBHF (through Pacific Region Infrastructure
Facility)
ADB K OV U /X A BT

32 Jii #4% B4 NIEFFEE (MPWU)

1)L H k| Roughton International (UK) . 7 Y 3 o> —<3 3 . Fraser Thomas (New
Zealand)

il T334 McConnell Dowell Constructions (Aust) Pty Ltd

HEE 38 /5 US Fov

R 2012-2016
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#2E JnPzy FERYEK

2-1 sz FOEmEES
2-1-1 #i#- AR

RO FERERERIT, A2 Ministry of Public Works and Utilities) & 72 5, 2{ADOMFXIZ, M/D
IR SN TV OO LB THhDH, BORSIE, =X —5HE, AR ~OE UG, Ak, &2
AN - BFEH— Y A (Building Civil) | FEH « FHEN ZOFEOEEI L 2> TE Y | BB OEITEHTH
20044 & 7o TV A,

ZOW, EEER, HEFFEFLOEMEM X Civil Engineering Section & 72V . BEEHIIN 404 ThH 5,

(B 2-1-1-1 &)

MPWU OREED PHEDOFHRE L 2017 FE TO THEEIEIIFTR 2-1-1-1 D L BV TH v AERHIKI 300 HZE N
NTHY, WiRERD & BB DR (2 — 1 202) BRES EDODTEY, TOMFBEFTOME L 72> T
Wb, R 2-1-1-2138 27 2 2 VB 2015 FFO FHZR LT Y, Civil Engineering Section |% 45 Ji 5% K
a5,

#2-1-1-1 NPWU OF & (2014~2017)

2014 4= HE HE HE #E

Code HH (S0 ) 2015 4 ) 2016 4 % 2017 4 ©)
201 KPF Contribution 108,281 3.0% 108,865 3.6% 111,042 3.6% 113,263 3.6%
202 Salaries 1,430,298 39.1% 1,434,298 47.2% 1,462,984 47.4% 1,492,244 47.6%
203 Housing Assistance 52,316 1.4% 52,316 1.7% 53,362 1.7% 54,430 1.7%
204 Allow ances 30,444 0.8% 30,444 1.0% 31,053 1.0% 31,674 1.0%
205 Overtime 8,727 0.2% 12,062 0.4% 12,303 0.4% 12,549 0.4%
206 Temporary assistance 13,455 0.4% 17,235 0.6% 17,580 0.6% 17,931 0.6%
208 Leave grants 140,250 3.8% 140,250 4.6% 140,250 4.5% 140,250 4.5%
215 Transport to work 40,805 1.1% 62,000 2.0% 63,736 2.1% 65,521 2.1%
216 Internal travel 24,810 0.7% 26,560 0.9% 27,304 0.9% 28,068 0.9%
217 Local training 2,050 0.1% 2,050 0.1% 2,107 0.1% 2,166 0.1%
218 Local Accom & Allow ances 19,294 0.5% 18,494 0.6% 19,012 0.6% 19,544 0.6%
219 Local Training - Catering 3,000 0.1% 2,000 0.1% 2,056 0.1% 2,114 0.1%
227 External travel 36,050 1.0% 47,000 1.5% 48,316 1.6% 49,669 1.6%
231 Telecomms 31,220 0.9% 39,000 1.3% 40,092 1.3% 41,215 1.3%
232 Electricity and gas 47,220 1.3% 78,000 2.6% 80,184 2.6% 82,429 2.6%
239 Entertainment 3,000 0.1% 3,000 0.1% 3,084 0.1% 3,170 0.1%
240 Printing 10,495 0.3% 10,495 0.3% 10,789 0.3% 11,091 0.4%
241 Stationery & Supplies 22,091 0.6% 25,000 0.8% 25,700 0.8% 26,420 0.8%
243 Office Equipment & Furniture 123,454 3.4% 60,000 2.0% 61,680 2.0% 63,407 2.0%
244 Repairs Equipment 32,500 0.9% 10,000 0.3% 10,280 0.3% 10,568 0.3%
250 Local service 29,912 0.8% 47,000 1.5% 48,316 1.6% 49,669 1.6%
251 Overseas services 2,465 0.1% 2,265 0.1% 2,328 0.1% 2,394 0.1%
285 Hire of plant/ equipment 138,600 3.8% 158,000 5.2% 162,424 5.3% 166,972 5.3%
327 Public Utilities Board 480,000 13.1%
289 Government Buildings Maintenance 500,000 13.7% 500,000 16.5% 500,000 16.2% 500,000 15.9%
345 Local contribution to Development Fund 328,511 9.0% 150,000 4.9% 150,000 4.9% 150,000 4.8%

i+ 3,659,248 100.0% 3,036,334 100.0% 3,085,982 100.0% 3,136,758 100.0%

M - MPWU
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2-1-1-1 Givil Engineering Section M#E&E

& 2-1-1-2 €923 iloD 2015 £FDOFHE

Section TH (Aus$) (%)

Admin 1,196,117 (39.4%)
Eng. Planning 159,198 (5.2%)
Electricity 23,162 (0.8%)
Dept. of Engineering 39,294 (1.3%)
Building and 514,929 (17.0%)
Water Supply 308,785 (10.2%)
Quality Control 122,587 (4.0%)
Architectural 128,810 (4.2%)
Civil Engineering 453,080 (14.9%)
Cost and Planning 89,373 (2.9%)

i 3,036,334 (100.0%)

MH# - MPWU
2-1-2 HMB- PR

MPWU O TFHIZ 2015 A= THMK 3 B IS KAV THY, EREHELTIE, R 2-1-2-1 0L B0 A
BNRLZL EDTND,

F72. MPWU [TEBHERFEHEE L W o TPRITF - TR LT, HERFEEENVLEL o755, VY
TANE—ZBEEBICIRH LT, FlFRE LTRITMD 2 L Lo TWD, EOMEFFEBIZ)D 5 FF
BIFEIT, a—X T2 DEITENLRETOHNTND, & 2-1-2-2 2=y K> « 23— = A OFEHEIL
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A& ZERT, ZHE TITBHRINAN THERFE BT O CE LR, IFEEF 72 A4 FEIZL 5

FEORENE LW 2D HERFEBOSHRNINAZ BRI SFES oD,

£ 2-1-2-1 NPW OFHE (BfI: EFFL)
FHE THE
THH
2014 4 2015 4E 2016 4E 2017 4F
N L= 1,735,970 1,747,469 1,779,647 1,812,471
A E 120,959 154,054 158,368 162,802
[EX3 YN 191,540 108,495 111,533 114,656
BE - E\ER A 78,440 117,000 120,276 123,644
AIFER S 480,000 0 0 0
Bt 5 e 1 i 21 500,000 500,000 500,000 500,000
Z D 552,339 409,316 416,158 423,185
E=x-11 3,659,248 3,036,334 3,085,982 3,136,758
Hit . MPWU
£ 2-1-2-2 Ry A—XVxT A DHEEWMALZTH (BB : TFEFRIL)
s PN *H

2004 4 258,324 67,016

2005 4 317,494 229,665

2006 4 321,027 231,528

2007 4 306,227 150,972

2008 4 336,478 84,294

2009 4 292,170 82,361

2010 4 252,753 93,500

2011 & 255,090 357,759

2012 4F 266,238 181,985

2013 4 275,516 278,657

2014 4 191,476 208,855

2015 4 403,170 381,408

Hi . MPWU
2-1-3 EfiiK#E

Bla—0 = A IIAFRICTI T HEEE W FHEIC LY 1985 FICER S, fBaktc. K30 FERk
WL, TNETICa =AY = A OEFAL RO BEREE (GEF) 2K E TR - ENRBEAEL TR
¥ . Civil Engineering Section Z HMIEIHEREIZED #lATE 7o, EREIREREE L L, fEREOR
v MR—A OIS (BE 1) | EAZ VK DIER Y 7> 7 Ol (FE2) | EEEHZOERFTE (5
H3) | EALZNLNEDIICLDLEE, L. Ty FoMiE (BE4) Thd, BB OER &L O
FEREMI T HAERFE R NI Em W ST WS | AR L 7o AE1EEIT £ & B 225 Bt iR B

2-3



DLV TEMENT WD, AT 27 MIBWT, BAZLHEOREAR T RNER Y 7 v 7 ffE)
BT D~=a2 7 VEER L, BIHIIRE ~DFEE2 3 L T\ 5,

[BE 1] 71— =2k DRy FAR—1 07 [5&E 2] 75 v 7 mERR

[(BE 3] 77 v 7 EEOWIEEIESE [GE 4] EAZ VLRI L DTSy MEERE
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2-1-4  EEREHGER - A

A7ry s MZEOAIE - iR SN D a— X7 = A OHEFFEEER X, MPWU O Civil Engineering
Section VY5 Z & L7425, MPWU BEAET DHMIILL FISRT L B0 Th o,
& 2-1-4-1  NPWU REHH (2016 ££ 4 ABF M)

FAF FT—H—T L —HF— Ny 7R o—F—

(P HE 11t 0.3m3(Nw 7 7R w)
‘ 7' L— FE 3710mm 1.0m3(2 — % —)

GH

BN Bt B

FEAT A XAy T HRD RA—lo—&—

HAE 0.8m3 i 2.6m3

HE

IRHE Hefj o Hefjg o

F&AF BT NT oD JL—UftENT oo

(ARET 4t ff ~EH

CA=N

IRAE i e o el
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2-2 ooy bYA FRURAOKER
2-2-1 B8EA 275 DOERKR

7Y x/ MRS ORIHXE (Z2EE DA U FHIK E TO 21.5km OX[H) Tik, WB, A —2
N7 U TBFRNADBIZ L DX U ANRERK I ANE YT — 3 V¥ (KRRP) AEMINTEY, HE
DT A7 7 )b MlEETENED LN TND, TNALDOTHETHEHINTWELT AT 7L 8T 7 D
a7 YU—Rr7Z 2 MIKRRP Ofi L¥# (m=2—Y—F 2 K) PMHMBATRHLIALTEZLOTHD,
FUNRRENBRET D77 v MIFELR,

Fio, BMOREBSGIEERN OO —Fmy 7 ORTHY , BEBREMIZT 4 V—D0 D OANE
MANFHEE R D,

BEff 2 — X0 = A \ZI3KEE ., BE7F—7 VR OEEERNHR SN TEY, K ev=7 MZLD
a— A7 = A OFFE - fIR LFICIBWOTE, BIIBUFAHIC I 206 OHRE LR T HUNENH D,

2-2-2 BAREH
2-2-2-1 Ffr

AN OFRLBINIT 1974 £E92 5 1983 4F F TR AWEICRE SNHILEHT Ko TThiL, 1974 F 5
1978 4F £ TOBLRIKE R Z U A RZTHHT LBEREEHIEM LT\ %, £ OBIF OB AR X
University of Hawaii Tide Gauge Zero (UoH) CTdh 5, Z D%, 1983 4F7) 5 1988 4 F Tid /A U F T, 1988
FD 1997 - F TR A THLBLI M T iz, 26 OEHAER S UoH TH 5, 1993 41C South Pacific Sea
Level and Climate Monitoring Project (SPSLCMP) CHr7 727 51 235% & S 4v, 4 H £ TRUHI kR L T 5,
Z O FEEM X SEAFRAME Tide Gauge Zero(SEAFRAME) CToh 5, Z D DO F:UEH D 7213 NIWA (National
Institute of Water and Atmosphere Research)iZ & > TH#HT 41, UoH & SEAFRAME & D7E% +0.419m &
LTW%, 1983 4£72 5 UoH & SEAFRAME & OZEITIT & A L 720, NIWA D3MEMT L7z 2 b OHINLEL
HIFF OB R & w2 B 2-2-2-1 12”7,
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/2 NIWA,  “Kiribati Adaption Programme. Phase I1: Information for Climate Risk Management ”  (2010)
B 2-2-2-1 BEOBMBALEREEER

BAEOX U ARXENTOHRIEEMERIT, 2011 I RE L2 THi, UoH & SEAFRAME O ZEMN720 &
U(mﬁ%%ﬁbfwéo@f@ﬂﬂA@ﬁﬁL®WT%%EE@@“%ﬁﬂLT%@\F*)AXI
HEVEBHZSFmEAA ) (1995) TiX SPSLCMP DM & Z U LART O THILHER TOZEN 0.74m HDH & L

TW5,
ERoX I ﬁf@u&ﬁfﬁb%QMHMME%L<i@&LMmkmme&ufﬁ TERNH DT
D, ABRIOHIEREICT, BIUED 2 — XU = A B O & 2 it L, BEERERFH OB RIE & & g L7,

T LA B U fé%&&ﬁﬁm@mw&m&®#im/ﬁM$ﬂ#0%m A Y A DS
0.78m Th o7z, T LV | BREOL TN & T HIT, YR L UER & BIEO IR & O 7 0.74m 1%
HEThHDEHMT 5, 723, NIWA OfftT & O, YR SEMER O &, BUEDORRE NS
IR ERZE B TR,

BERKERFHRE, % U SR [EVRE PR EIERE, NIWA I X DfT, o A RIEREHERE O 2 2 OWiNL
R 2-2-2-1107 7, WTNOVEEN S ERROEEZBET 2 L —HL TV o,
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b L
F 2-2-2-1 FfIOHE

UNZAEBERRE e _ e

BEEX ER AT BB Y "%@'ﬁ%ﬁ%#u NIWAIZLBKAP (Kiribati Adaptation Project ) COMIL N7 EYLIE S ERERL
&l T 151N
HHWL +2.45
SEAFRAME +3.00 ERRENAT +2.98
LS s :
MHPWS +2.24 (king tide: every few months) MHPWS +2.66 WP LRI HWL ) +2.79

MHWS +1.80 HWL +1.84 MHWS +2.12 (every 14 days) MHWS +2.54

MHWS(SEAFRAME)+2.54

MSL(1974-1978) +0.94

HWL(SEAFRAME)+2.58

MSL(1995) +0.95

MSL(2007) +1.22

SEAFRAME +2.00

MSL(2007) +1.64

MSL(SEAFRAME)+1.68

MLWS +0.09

MSL(SEAFRAME)+1.69

LWL +0.06

Datum University of Hawaii Gauge Zero (UoH) 0.0

MSL(1980-1999) +1.20
MSL(1974-1977) +1.19

MSI(1980-1999) T1.62
MSL(1974-1977) +1.61

SEAFRAME +1.00

SESIAL(MSL) +1.63

Datum University of Hawaii Gauge Zero (UoH) 0.0

MO i s o

THEE (19856F)

AIHEIEEAL ) (19954F)

0.74 N N
" 0.419 m WIS FHIE( LWL ) +0.17
v Datum SEAFRAME Gauge Zero—6-6
[R_yF (Y%
G« N IKER | T3 U N X EPEEBIS  |NIWA, “Kiribati Adaptation Project Phase IT: Climate Information for Risk | X3 Ay a2+ o 26 b i &

Management Coastal calculator operational handbook” (2010)

WEE)  (20104F)

Z ZC. SPSLCMP OWINERIT — % % FV, o A SRR FHERF MG S 4072 2003 4005 2006 4E0D
SEEPEINL &L BT S AR O & A bbig LT, FORER, ERRINL O BRI o Te b D

D, WAL DOV T, BT 5 AFRIOMATRER O T 28, BT EF LT,

NIWA Of#EHT TlZ SEAFRAME +2.66m X% 7% A4 K& L TWAHN,

(Fk 2-2-2-2 1)

R 2-2-2-2 RUABEERAT—2 SRS BERATER
A 2003 2004 2005 2006 Na)
HW.L. 2.78m| 2.83m| 2.81m| 2.85m| 2.82m
M.S.L. 1.65m| 1.71m| 1.66m| 1.69m| 1.68m
L.W.L. 0.61m 0.66m 0.59m 0.63m 0.62m

K 2,6,10-12 74 64
4 2010 2011 2012 2013 2014 Sy
H.W.L. 2.77m 2.85m 2.87m 2.84m 2.91m 2.85m
M.S.L. 1.6lm| 1.67m| 1.70m| 1.68m| 1.75m| 1.68m
L.W.L. 0.56m 0.61m 0.63m 0.61m 0.68m 0.62m
K 8H 104 8H 104

/144 : Kiribati Meteorological Service 7 — % 725 G2 /41 1R

- >
— —

S 2.80m LL DI

VIR ARE LT, 1994 FE0E 2015 £ TORABE L ZOFEEHEOHB Z R 2-2-2-2 |2 R LT,
ZOWMDOX T E A ROEHEINITA2.85m L7202 D HWL &R T2 -7,
F 7= [FHIRE O B B s AL X 2015 4E 2 A 19 HD+3.12m Th 5.,
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H1# - Kiribati Meteorological Service @ 57— % 7> & i A1 Ei%
B 2-2-2-2 X 7484 FOEFHELHE

2-2-2-2 SIRZEE

(1) T=—=3R(RLEF=—=FRR

TNENDOBENREE LT FE2, [RBITHRER 2-2-2-3DLHICEDTWD, £/o, =h=—=a K
VEERSEICE Z D EREEICOWTIER 2-2-24 12O 0N TVHR, FUARETET L=—=
a CHmENEL 2D EINTND,
£ 2-2-2-3 IN—ZaBRES Y RROBESR ® 2-2-2-4 AXFEFERICETHITIL=—=3DBEHNEE

Th=—=a B Jo—=x B

1949%FH~ 5 045

195 14#F~51/5 244
5 3K~ 5 3EHk 544FKE~55,/5 6%

5 7HEE~ 5 84k
6 3/EH~63,/6 444 6 44EH~64,/6 54
6 54E~65,66F4% 6 7 4Bk~ 6 8HEHE
6 84EK~69,/7 0FL TOREE~T 1,/ 7284
7 24~ 7 34 73R~ 7 AR
75 FER~ 7 6 4R

7 6HEE~ 7 THEE
8 2K~ 8 BIEH 8 44EH ~ 8 54k
8 64ETk~8 7,8 844 8 BHEF~ 8 9 LK
9 1EF~ 9 24K 95EH~95,/9 6454
9 7HFE~ 9 84K 984HE~ 200 04%K
2002FE~02,/03F% 200 54k~ 0 6 FF#
07K~ 0 8EH#
0 9FEE~ 1 04k 10MEE~ L 14ER

1 4%HE~

M [H] 1 ZEE R T
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2 Z 0 CENCBLR AN B4R S A7 1974 0 6 2014 FEO SN & i KA Db 2 B 2-2-2-3 127
T, Th=—=3 « To—=x ORER (ERTNVELOA) & BIOZIE, BOBERICH S
ZER0D,

SERIEINL, BRI & biT, Tb=—=g OB A &< . 7 =—=x ORI MRy, E
BRI, SN S BRI S EREIMICH D2, ERORE SE, SEEEIN L D b RN O 553
REWV, 2014 L 2015 FFICA U7 a—X 7 = A YK DOLIFT, =V =—= =3 2334 LIzKe#lod 2002 4R
IO FEOEREO 7 7 7 U~y RRER LTS, Eo, BRI 2014 42 L 2015 4FO e K]
P Z VLIRS TEH L TRE W,

MSL | HHWL
(mm) (mm) |
1974 1,596 2,875
1975 | 1,570 2,912
1976 1,650 2,856
1977 | 1,611 2,889
1978 | 1,573 2,930
1979 | 1,590 2,857
1980 | 1,663 2,894
1981 1,633 2,835
1982 | 1,663 2,852
1983 | 1,473 2,680
1984 | 1,525 2,799
1985 | 1,607 2,928
1986 | 1,656 2,928
1987 | 1,584 2,928
1988 | 1,571 2,813
1989 | 1,604 2,887
1990 | 1,687 2,935
1991 1,663 2,895
1992 | 1,567 2,888
1993 | 1,650 2,906
1994 | 1,685 2,960
1995 | 1,603 2,890
1996 1,629 2,930
1997 | 1,672 2,978
1998 | 1,474 2,823
1999 | 1,591 2,891
2000 | 1,633 2,867
2001 1,675 2,943
2002 | 1,715 2,955
2003 | 1,649 2,862
2004 | 1,715 2,927
2005 | 1,663 3,005
2006 | 1,693 2,973
2007 | 1,637 2,967
2008 | 1,614 2,805
2009 | 1,712 2,995
2010 | 1,609 2,996
2011 1,675 2,987
2012 1,702 2,939
2013 | 1,680 2,917
2014 | 1,748 3,118
2015 3,120
AVE. | 1,632 2,913
MAX | 1,748 3,120
MIN | 1,473 2,680

Year

/M# - Kiribati Meteorological Service &7 — % 7> & & /711 E/k
T =—= g FER(V)E 7 =—= v AR (A)
1974 42755 1982 DML T — & FEAEH 1T NIWA (2 X D REHERICA-SE 0419m v 7 kLT,

K 2-2-2-3 RIFAHOFHHEG (EE) LERXEME (TR) OZE{E
B D & 512 1995 4ED 6 2015 FEF TIZHAE L= v 7V Z A4 ROYLHEIN13+2.85m T 0 . R K
NEeDE BXOXF 7% A4 FOTRELEBIMEOZE2 A5 B 2-2-2-4 O L 5 IZFric= /L =—=3 %

HAEBRIC 20em~25cm FEEE < 7o TN B,
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BREEHELEFRKEDE v
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S A eS80 338853833329339
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™ e AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN

b= — = g FEAER(Y)
/1#4 : Kiribati Meteorological Service 07— % 7> 5 24115k

2-2-2-4 XT84 FOERKELTIHELOES S UFRELRAEOE

(2) BRIESFTVFIZL B FFRKEOLAE

ML - 578K \PCC KiIRZ B 2013 H A 1E FHIMRISLHTERT ) (2015)
K 2-2-2-5 HRFHE@ELFFH (IPCC ARD)

IPCC D 5 WG ES T VU A2 X 5 2025 4 & 2045 FEO KN FHE&FRNEIL. &b EAT52 )
U 4 (RCP8.5) THE#LE4L 10cm & 20cm & 72> T\ 5,



2-2-2-3 KRR

FRBHNII TV, 1THEEZE U THIZRO TV D EBE LB S OZ SR CRAET LN 9
R Lo TREEIZBEIET 5, HEITDRVBENDEE S H Y | W THAELENEICHN TS5
E~HEALTZY | BRIENTHREPENECTZD T 5,

WERKRXRHREOBI (1976 4212 HD 1 AR 1 XKAuX, B GERD UV —7 BT 0.1m~0.45m,
I 1~17 8>, XA (77— N) T 0.15m~0.77m, JEAH 2~6 & DFLib 23 & 5,

FARBIT — 2 372D BERRERE CIXLL TOFE TR A HE L T\ 5,

M 3J—4

JEL ) S JRGR 0D AF Bir KA T — & (1948-1984)7 & | fife= 34 (Gumbel) (R0 L B\ ife 258 R 4 B HY L
TW5, 50 FEMEEE (15.1m/s) &, BEWILFROAEH 7 = v FE2b i T by Ryad A ¥ —k
RV, 77— NTHAT DS (H=1.14m) Z3ROTWD,

(2) 4}l

W AR O JEI R A% 0> D B R i (H=5.0m) & Fe KA HT (T=9.0s) #1% T, S5z OB D
RARJEGE (20.56m/s) ZEEL TWD, ZNHICHTZL6207 = v F EWRERFH 2 SMB {ETHRE LT
Do HIEA L LT, KRS ERKEEHEZ AWCTHER T = v F(250km), JAH (8.6s) . 33K UWRIEREH
(13hr) A&, HEB & LT, HEKREY L EREHZHNTHEZ” = v F(350km), & (5.5m) . B
FJOWRERfH] (16hr) ZHI LT 5, 2 b XV EERHEZZE L, AT 28207 = v F % 250km,
MOEIRFfH A 14hr & L, S ZITRO72 50 R mud & & 612 SMB IE T MBI & (SW TiX 6.1m &
9.3, K 2-2-2-5 &) ZRHTV D,

R 2-2-2-5 BISKRAERRICHE S h-HRK

Al o [N e N TR - IR S R TR o A A & (1985 4F)

T&TI HEETIL,. NOAA N4 25 WAVEWATCH I 1286 5 10 £/ (1997-2007) DO RT —H T
X0 R S 2RO T D, ('R 2-2-2-6) Z U KAUiE, 50 R 2%AEP) Oz X 3.26m
THEMX7.28, 77— NTIEES 1.54m, BA# 297 Lo T 5,
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& 2-2-2-6 YRk TETD 2 & HHRES

Event Lagoon side Ocean side

H, (m) T (s} Ty (s) H; {m) Tm {s) Tp (s)
10% AEP 1.34 2.77 3.38 2.82 6.62 8.08
2% AEP 1.54 2.97 3.62 3.26 7.12 8.69
1% AEP 1.64 3.06 3.73 3.48 7.36 8.97

/1144 : Tonkin & Taylor International Ltd, ”Preparation of Remedial Design for Dai Nippon Causeway Site Investigation and Concept

Design ”

NRUAPEE I ARG A Tl B 20 FERICB W TR BB o BB L ONRRMEFE 2 £ &
B 7= #[E D Global Wave Statistics & 2R L, JEOMHRIZ T Ao &, B o HBEE 2% 2-2-2-1
IR L TWD, HEom Ll EIX 01%E#ENTHLIREHI SN TWD E LTWAR, L EDRITiEsHk

SNTWRNZ &6, BEREFORS 6.Im [TZHRMETHD 2 ENDND,

& 2-2-2-1 RADBEICHITSHES - ARMHREE

SIGNIFICANT WAVE PERIOD (SEC)

<4

5-6

6-7

78

89

9-10

10-11 1 11-12

12-13 >13

Total

=14

13-14

12-13

1112

10-11

9-10

89

7-8

6-7

0%

5-6

0%

0%

0%

45

0%

0%

0%

0%

1%

SIGNIFICANT WAVE HEIGHT (M)

34

1%

2%

1%

1%

0% -

5%

23

0%

5%

6%

4%

2%

0% -

19%

1-2

1%

16%

13%

6%

2%

0% -

45%

0-1

3%

10%

5%

1%

0%

30%

Total

4%

32%

26%

13%

5%

0% 0%

0% 0%

100%

Hi B : Global Wave Statistics

M1 - N A BT AR 7 2 AR A 22007

2-2-2-4 hishERE

(1) HhiHME

=Ry e A= T 2 A XXV ARREOEEZ T VT O A X & XA Y FHIR & 2k SEE R
NET A, KHKITBREO—HTHY . 23— = A [T OEEICE S THESE I TS,
aO— A7 = A Jii LRTOMZEGEEZ R 2-2-2-6 (277, AKIC KX, EREFHSUIIAHER SN &

HWEORCEITHREINTWNWDZ ER¥bnod,
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RIEIIY T —BRETH Y | — iRy o T [ TR Y 72 (Iryu2011) X 0 51 H
L#E 22228 BLOUK 2-2-2-7 1" d, W o TRETAMNERDOFEM 72 E B2 H EANY | R ~ Rk~
AR~ NS~ (T 7 —2) b, 23— == ZERICNEBIME L, —EHBERTH 5,

JN B 13 cay rock 72 £ & FEEILTW B W THREIR ORI ERE LIy 28 . o IS 67
b DOHERE L T D& TH D,

Z 7= AN EBORNRNALE L, FNEZR D OS5y & e b KRR LRI 2> 5 72 D RHE3 H 0 |
TRV 2 HREN 213 &Y T AEFER I L Tk oBIE 13 £ < 85,

BT 0 X C R R U B AL A SE MG L 72 Richmond(1993) (2 K DRI X 5y M 4 B 2-2-2-8
2R, ZORTIEIMEOINFERMNIIERE L7 E N X618 m L. 7 27— NSRS~ D
HEFR I 23 041 L T,

2-2-2-6 O—X A BERFINMA (£ : 1943 FKE, £ : 2015 £ Google Earth)

https://en.wikipedia.org/wiki/Battle_of Tarawa : Aerial view of Betio Island, Tarawa Atoll before invasion of the island by U.S. Marines, 18 September

1943. The image was shot by an aircraft from Composite Squadron (VC) 24.
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R 2-2-2-8 Y UIROMBRS & HRY. B (Iryu2011 2 EM S ERLD

Reef Slope Reef Flat (FfE i)
Shelf
X5 Reef Slope Reef Edge Reef Crest Shallow Lagoon Island Lagoon
Bzl T im filei Tl se fil it = .30
upper;~5m 0-1m 0-0.5m -2m + >20m
PISYS middle:~25m
lower,25m~
nodule sand conglomeratic bio-clasts calcalious clasts cay rock silty sand
bio-clasts bio-clasts conglomerate sandy mud
HEFEW)
B/ WA HERD WO ) HIRE AR RS AR SIVNVETD
WO AR WD) OB YRS £
spur agael mat moat island(islet) smooth bottom
groove micro atoll cay coral knobs, patch reef, pinnacle
HERK - R "
R (i) | VR BRig /NS AR I JE
et ([u]) R A M PR R

B 2-2-2-1 Y Ud@OMBRES (U2 IHF 2014128 %)
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Figure 8b. Interpretation lllustrating various features of the reef platfiorm and lagoon.

K 2-2-2-8 425 iROMFEESSH ( Richmond 1993 pp. 27)
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(2) HEHE

T IEOHE IR AE & F O ALICHEE LA IKERICRE S DI b s,

X Z 0 X O B @ 1T AR — B RIS A & 72 L TV YRR ILBIO—EHTHh Y . KREE D
KIUZENS 25 LHESND, FEREEO AT AIKEE Th 5 AR OY o SRR E < E 2
S TW5,

~— 3 v )L B O Eniwetok BRffE T SR — U 7 XuE, B E COE XX 1200mLl ETH
V. FEEOHOE mIERE LA, O AT ERE OV IKE AR SN TV D,

27 UHIX CAR—Y > 7 % 30 L 7= Marshall(1985)1 X @I 04 2 Hifg 2 EAL DRI 4 8l
X453 L72, Marshall (1985) 2L 2R —VU 7 OMELZER 2-2-2-10 ({277,

1—[EfE U7= W o Thfe B3B8 (cemented reef top sediment(cay rock) ) — J&/% 3m
2— REREHEFEYE  (unconsolidated sediment(sand and gravel) )  — J&J/E 12m

3—H% T8  (corals) — JEE 2-12m

A= L7 A KE  (leached limestone) — —  JBJEAGE

cay rock |% Limestone (AJK4) LRI L56 &5 o AEFEOHBEWBEE LG 6 Th 5,

R EREHERE I IR 2 i MR T 7 7 — NS T THRIR L T 2853 B 0 | RIET 5% =
eI BRI 31T D AR EREHERE) O RLEE AT X AR 5B 3 2V, EEEORERSHEREYE B
2-2-2-9 |27,

2-2-2-9 2—X x4 FAADOKEFEERYE
SCHR)
Bruce Richmond, 1993, RECONNAISSANDE GEOLOGY OF THE GILBERT GROUP WESTERN KIRIBATI,
South Pacific Applied Geoscience Commission (SOPAC) Coastal Program
Iryu Y. 2011 The structure of the coral reef (7> 2D 72 V) 72 %), Coral Reef ScieNde , Tokai University Press
pp-3-30 (In Japanese)
Marshall, J.F., Jacobson, G., 1985, Holocene growth of a mid-Pacific atoll: Tarawa, Kiribati, Coral Reefs , 4:
pp-11-17
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Fig.2. Drillhole logs showing the distribution of the various lithologies, the position and age of samples dated by radiocarbon and uranium-series
methods; and the present-day lower interface of the freshwater lenses
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Fig. 1. Tarawa Atoll, Kiribati, showing position of drillholes
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(3) HEFE

a7 hOTREEYEREORHE D DB T 2 BN/ CER SNz, —KiHE (6 H)
TIHMEN T L — A2, KA O H) TRV LT Ay hBLOSENTERR (W
FRBR M OV CBR 3UR) 2 il L 7o, FRANIE J K OMRE B A 3 LUk 2-2-2-9 12",

5B L—RA O L AT 11 HR, 7 L— A XX 2.5~3. 0om A H0IT, KT 20m F THEE
L7z HRERET 15~T0m TH D, SHIEHEIL 10 FEHTCH - 7228, MNTREE 2 L2 B CHIE D
ZELTCW5 Bairiki #IX T 1 » Friin L7z,

A=V PIIRROFRE LI ST D Bairiki &2 diic, 87 L—IRE L i 5 o
3 MR CHENE L7z,

+ 2-2-2-9 BREERERNET %R

Chainage Easting Northing Elevation Quantity
Particlars Number ‘ Position - - Amendment
Final ! " ! " m Plan | Fact
Reason
M-1 64+23 R 1|19 50.56 | 172 | 58 26.60 3.97
M-2 57+46 R 1 19 5291 172 | 58 16.24 4.12
M-3 49+32 R 1119 57.62 | 172 | 58 04.04 4.06
M-4 43+33 L 1{ 20 03.36 | 172 | 57 56.12 1.00 To correlate the
Microtremor M-5 3740 L 1] 20 10.10 | 172 | 57 47.75 1.00 geology (-)f lagoon
Array Survey M-6 28+33 (6] 1] 20 20.19 | 172 | 57 38.71 0.50 10 11 _ and 1slet,.
M-7 25+18 [6) 1] 20 23.15 | 172 | 57 34.09 1.52 adding one point at
M-8 19+4 R 1] 20 30.55 | 172 | 57 27.03 4.02 islet site.
M-9 11+5 R 1|20 39.50 | 172 | 57 17.72 4.02
M-10 0+10 (6] 1] 20 50.06 | 172 | 57 03.36 4.16
M-G 1119 44.61 | 172 | 58 36.67 4.00
M-3 19+4 R 1|19 57.62 | 172 | 58 04.04 4.06
Borehole M-6 28+33 R 1|20 21.19 | 172 | 57 38.71 5.51 3 3 -
M-8 42+33 R 1] 20 30.55 | 172 | 57 30.55 4.02

*Position : R-on the road, L-lagoon side of the beach, O-ocean side of the beach

F 2-2-2-10 REHMER
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2-2-2-5 XBERE

AR7vY =7 bTE, ARHIROZBRL 2T 5 & & bIS, MEOMIERTHI LRk
ST E TN O FAR I N TR D ST — # BB D72 s A e Eh L7z, A
n Y=y hCHEM L2 AR B A O SRMEL O E B R AR 2-2-2-11 ROFE 2-2-2-12(

7T

F 2-2-2-11 EEREEFH
L H RES
S8 1 i}ﬁﬁﬁ 1:20156 H21 H (H) 6:00am~201546 422 H (H) 6:00a.m.
AHATH 2 : 201546 H 24 H (K) 6:00 am~20154F6 A 25 A (K) 6:00 a.m.
B e - KB 24 Brfi]zcm R
RENE - PR 24 PRI
(1) #¥{73 (Padistrian) (2) BHsH(Bicycle)
Tk (3) 73 7 (Motorcycle) (4) 1% B B H(Car or Taxi)
(5) /M3 Z (Small Bus) (6) K7AEI/X R (Large Bus)
(7) 3 ~7 v (2 AXLE Trailer)  (8) K& 7 >~ 27 (3 AXLE or More Trailer)
A e RS
Gk
£ 2-2-2-12 ZEBEREHER
Survey Date Traffic Volume™' Heavy Traffic Volume™* PCU**
(car /24 hour ) (car /24 hour ) ( Passenger Car Unit )
June 21th (Sun) 2110 308 2485
June 24th (Wed) 3894 835 5015
X1 NA Y BEEHBNE, N2 RN BB N Ty KN v 7 2GR L REE
2 BTy, KNI v T KERANZEZEE LIcREE
¥3:  PCUMRRFOMEMREIL, S 2 005, @A : 1.0, NEAX 15, KA 120, ¥
WhT7w7 120, RE N7 v 7 3.0 & LTEE
£ 2-2-2-13 FEXRNFRIZBEHER (KA)
Total No. Volumes Counted for Category:
o 3 AXLE
Direction Day Date Pedestrian Bicycle Motorcycle C—l?arx(;r S];Tsll L;Lgse 2'331((:%(E M(z)rre
TRUCK
6:00 ~ 7:00 3 0 2 6 5 1 0 0
7:00 ~ 8:00 7 1 4 23 7 5 5 0
8:00 ~ 9:00 4 2 7 20 11 2 7 0
9:00 ~ 10:00 10 2 12 31 20 6 4 1
10:00 ~ 11:00 0 1 8 26 13 1 8 1
11:00 ~ 12:00 14 1 6 31 13 5 9 0
| o1 12:00 ~ 13:00 2 1 15 30 14 2 3 0
To Biriki 13:00 ~ 14:00 3 1 11 32 12 4 5 0
(Sunday)
14:00 ~ 15:00 2 3 7 31 10 3 5 1
15:00 ~ 16:00 9 1 16 35 14 4 10 0
16:00 ~ 17:00 13 2 16 43 14 1 3 0
17:00 ~ 18:00 15 0 14 40 12 2 10 0
18:00 ~ 19:00 30 0 12 40 10 3 3 0
19:00 ~ 20:00 5 2 10 30 14 5 7 0
20:00 ~ 21:00 0 1 6 31 11 1 0
2-21



21:00 ~ 22:00 2 0 7 37 12 1 4 0
22:00 ~ 23:00 2 0 0 19 7 1 2 0
23:00 ~ 0:00 1 0 1 9 2 0 3 0
0:00 ~1:00 0 0 0 6 2 0 1 0
1:00 ~ 2:00 0 0 0 3 2 0 0 0
June 22th 2:00 ~ 3:00 0 0 0 1 2 0 0 0
(Monday) 3:00 ~ 4:00 0 0 0 4 1 0 0 0
4:00 ~ 5:00 0 0 0 0 0 0 0 0
5:00 ~ 6:00 0 0 4 8 1 2 8 0
Subtotal 122 18 158 536 209 49 106 3
Total 1201
Total No. Volumes Counted for Category:
. . 3 AXLE
Direction Day Date Pedestrian Bicycle Motorcycle C-F :}gr s];fsl ! L];i;gse 21{?31(0112]5 Nfor o
TRUCK
6:00 ~ 7:00 5 0 1 4 2 1 1 0
7:00 ~ 8:00 9 0 4 19 13 2 6 0
8:00 ~ 9:00 4 2 7 25 14 1 4 0
9:00 ~ 10:00 10 2 14 27 14 5 7 0
10:00 ~ 11:00 10 1 13 30 10 4 2 1
11:00 ~ 12:00 5 1 6 25 14 0 4 0
12:00 ~ 13:00 7 2 11 24 17 4 11 0
13:00 ~ 14:00 10 1 8 33 9 7 8 1
June 21th 14:00 ~ 15:00 3 0 6 38 18 2 6 0
(Sunday) 15:00 ~ 16:00 6 4 11 48 12 2 5 0
16:00 ~ 17:00 20 1 15 30 15 1 7 0
To Betio 17:00 ~ 18:00 24 0 9 31 12 3 7 0
18:00 ~ 19:00 15 1 9 40 13 5 9 0
19:00 ~ 20:00 14 2 6 54 10 2 8 0
20:00 ~ 21:00 5 2 20 37 12 7 3 0
21:00 ~ 22:00 3 0 3 24 18 0 4 0
22:00 ~ 23:00 2 0 0 15 3 0 5 0
23:00 ~ 0:00 0 0 2 7 4 0 2 0
0:00 ~1:00 0 0 0 3 1 0 0 0
1:00 ~ 2:00 0 0 1 6 2 0 0 0
June 22th 2:00 ~ 3:00 0 0 0 3 2 0 0 0
(Monday) 3:00 ~ 4:00 0 0 0 5 0 0 0 0
4:00 ~ 5:00 0 0 0 1 0 0 1 1
5:00 ~ 6:00 0 1 1 6 2 0 1 0
Subtotal 152 20 147 535 217 46 101 3
Total 1221

B 2-2-2-12 EMEBAKRBIEESH (To Biriki)
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B 2-2-2-13 EMERAKBEESH (To Betio)

£ 2-2-2-14 WEXNRIZBEHR (F£A)
Total No. Volumes Counted for Category:
3 AXLE
Direction Day Date X X Car or Small Large 2 AXLE or
Pedestrian Bicycle Motorcycle .

Taxi Bus Bus Truck More
TRUCK
6:00 ~ 7:00 11 0 7 15 13 2 7 4
7:00 ~ 8:00 17 4 26 57 21 6 13 2
8:00 ~ 9:00 6 0 17 104 30 5 20 3
9:00 ~ 10:00 5 0 19 59 29 5 30 2
10:00 ~ 11:00 3 1 18 61 28 7 15 1
11:00 ~ 12:00 8 1 13 66 32 5 24 5
12:00 ~ 13:00 4 1 4 56 17 4 15 3
13:00 ~ 14:00 7 1 18 70 17 5 15 6
June 24th 14:00 ~ 15:00 4 1 9 95 24 5 23 2
(Wednesday) | 15:00 ~ 16:00 14 2 11 85 18 6 23 12
16:00 ~ 17:00 13 2 21 72 25 2 20 2
To Biriki 17:00 ~ 18:00 28 0 10 37 24 6 16 2
18:00 ~ 19:00 37 0 12 51 21 4 9 1
19:00 ~ 20:00 15 0 9 32 16 6 6 0
20:00 ~ 21:00 9 1 1 30 14 3 9 7
21:00 ~ 22:00 6 0 5 24 6 3 6 0
22:00 ~ 23:00 4 0 1 17 5 1 3 4
23:00 ~ 0:00 3 1 2 11 3 2 1 0
0:00 ~1:00 4 0 1 3 2 2 1 3
1:00 ~ 2:00 0 0 0 4 2 0 1 4
June 25th 2:00 ~ 3:00 0 0 0 7 0 0 0 0
(Thursday) 3:00 ~ 4:00 0 0 0 4 0 0 1 0
4:00 ~ 5:00 27 0 1 3 1 0 0 5
5:00 ~ 6:00 6 0 2 2 3 0 2 2
Subtotal 231 15 207 965 351 79 260 70
Total 2178

Total No. Volumes Counted for Category:
3 AXLE
Direction Day Date . . Car or Small Large | 2 AXLE or
Pedestrian Bicycle Motorcycle .
Taxi Bus Bus Truck More

TRUCK

6:00 ~ 7:00 6 0 5 14 9 2 2 2

7:00 ~ 8:00 18 1 11 33 32 7 17 7

8:00 ~ 9:00 1 1 14 85 30 5 25 3

. June 24th 9:00 ~ 10:00 2 0 16 56 19 4 21 3

To Betio

(Wednesday) | 10:00 ~ 11:00 2 5 12 83 35 7 23 2

11:00 ~ 12:00 7 0 23 81 34 5 23 2

12:00 ~ 13:00 5 1 10 71 27 5 16 4

13:00 ~ 14:00 4 4 7 60 11 6 12 5
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14:00 ~ 15:00 3 0 18 100 24 4 27 3

15:00 ~ 16:00 0 4 15 54 18 4 15 1

16:00 ~ 17:00 2 3 25 67 25 9 27 1

17:00 ~ 18:00 6 0 19 70 18 2 21 3

18:00 ~ 19:00 15 0 15 54 25 8 18 5

19:00 ~ 20:00 16 0 5 45 10 1 3 0

20:00 ~ 21:00 3 0 1 36 13 5 5 4

21:00 ~ 22:00 8 0 1 29 12 6 5 3

22:00 ~ 23:00 1 2 0 15 4 0 3 1

23:00 ~ 0:00 2 1 0 7 0 2 0 4

0:00 ~1:00 1 1 0 9 0 1 0 3

1:00 ~ 2:00 0 0 1 3 1 0 1 3

June 25th 2:00 ~ 3:00 0 0 1 3 4 0 0 4
(Thursday) 3:00 ~ 4:00 0 0 1 1 0 0 1 0
4:00 ~ 5:00 28 0 1 2 3 0 2 1

5:00 ~ 6:00 0 0 0 3 0 1 8 3

Subtotal 130 23 201 981 354 84 275 67
Total 2115

2-2-2-14 WEATERXZBEESH (To Biriki)

2-2-2-15 WEATERXZEESH (To Betio)
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2-2-2-6 WMERE

AK7vY =7 FTIE, MEHURO @RI 2RSS L & b2, MEOMIERFHI LR KA
FUR AR R ORI B O ER LS O ST — 7 2B BT 5720 BhERA 2 £ L7z, k. K
RUBRARIZOW T, 5 1 RIS T9Eh L 7o sl i AL TR B L 7o, AZil A Rk

Rk 2-2-2-14, 5 2 MG THEM L 72 EHE O R L OR R4k 2-2-2-15~F

2-2-2-16 |Z/rT, SHEFFAEORE, KER 28 N7 v 7 TH Y 3 Ll EOHEHIXI2IERD 12%FEE

Tholo, APFAAERIT, MEEMEEHE (AASHTO i) O&fFE LTHIH S 2,

& 2-2-2-15 BWEREFRH

HH kS
FRA H R 201549 H 14 H (HA) 9:00 am.~17:00 p.m.
HAENE |- BhEFHH
(1) ~& (2)2AXLE FT v 7 (3)3AXLE FT v 7
AT B (HA4AXLE V5 v 7 (3)5 6 AXLE N5 v 7
c=wRy s a—Ry A (RUAA)
TR ST
& 2-2-2-16 HERERR
| & B 2-axle Truck 3-axle Truck 4 Axle Trailer 5~6 Axle Trailer
HIE A 71 1 4 5
fe KHE (1) 4.70 15.19 11.50 19.77
RS EE®) 8.50 19.53 22.60 39.72
%) ESAL (per Vehicle) 0.0048 0.947 0.478 1.588

ESAL : Equivalent Single Axle Load

D il
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2-2-3 REHIER

2-2-3-1 RIBREETM

2-2-3-1-1 REHSEBEEASERaIVKR—RU b

(1) BEOLE - #HE

—yRy e a—RXT g UUTF. [a—XT=A]) 1E. BH¥TUOEBICAIET LN &
N Y FER A, ZOEMIIH32km 72 b, WEFER T — XY 24 OEENGE L0 |
Wi s A U R ICALE 3 D Mary’s Motel & X A EHERTOM & 725, 2-2-3-1|c2—X 7 =
A DIEZRT, 2-2-3-2 22— XY = 4 DEEH 7,

HiHL : JICA SR
2-2-3-1 a—X9xz A/ DHE
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Hi8f : Google Earth C{ERK
H 2-2-3-2 a—X9z/M DR (BEEHS)

(2) BEEHE
A=A A OYIEIT, EAWED Th iR, B3, HKZR EofE - flimindh 20,
a— R = A OIEIECHIE DL\, LRSS IEY) O EF R OBEEE 4 737,
1) =
R BN L D PERLSOCAS B OMEY A7 BB D -0, TNENOGENCE L - dkiE
2179, BRI, BLFICRT 3 50WEAFT > a &2l LT 5D,
FFravl: BFNEMMIEDY Ty 7R MO T (HEFIRPL - U A 7 DIR853 125 )
FFrar2: FHT77 7~y bo#EE (EE 200 £7201X 250 mm) BEOY L R3w 7|2
K DMRED (PR « U R 7 DSRRREE e 5 1w )
ZFrar3: 77~y holGk (BEX :300mm) , 2 Ry ZIZLHIRED, B
F OB TOME RIROFTRR BEFIRDL - U A7 BIRE WER )
W27 7B AT D12 DITHE SNV TV D BEFOREIX, 2 TR CALE TED B,
B 2-2-3-3~F 2-2-3-5 12K KA T a v oMK 2T, B 2-2-3-6 (K SEA T T a v
O AEFT AR, B 2-2-3-TI124A 7y 3 v 3 26l THOME TRIED A A —T &R,

T RO NSRSy
Hil : JICA i
E 2-2-3-3 EE®HEF TP a1 okEE
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T R &R Sy
HL : JICA A&
E 2-2-3-4 ERHEA T3 2okmEE

RS B UE RS
High : JICA FHA

B 2-2-3-5 HEERBFTLar3oEER
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6CC

HlL : JICA &

B 2-2-3-6

BERBOEL T 3 L OEMER




AT o7 1: KBV Ry 7 I XA IRERORE

N TRy

AT w72 BEFEANT Ry FORRE

AT w73 HBHEEOREE]

Hil : JICA i
B 2-2-3-71 BERREIEOBIFIES »A—
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RF T4 AL Tanrv—Il X BRIROFTR

NRA T anNy~<—

/

B R

AT 75 RNy ZIZXBRED
PRy s

AT 76 HFHRI77 T~y FOBFR (EarDiEA)

HIR7 77V~ b

av ) —hIFY—i /ﬂ z////

a7 V= R TH

BERZ7 77V~ b

Hi L JICA R
B 2-2-3-8 EFHBEIEDHEIFIES *A—
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2) BR
A DOR R, BRICKERWENHGR SR -T2, B b5l - EO O Fo%E %
179, (BREROREFIL3-1-1-1-22 5 H)
& LETLERE IR LOBEE 10m 225 11 m ([ZHRIE
® T ATy barr U — MIX DB O A
o Fib-HBELIca 7 ) — MYUKDRIE, IRIREBEEF O, = 7 U — MM Ok 7=
LBz
® GEIFIEFL O R A EIRIER T IANIZ 10 m FREEHLR
B 2-2-3-9 |[ZkERUER% oW K 2w,

HL : JICA A&
® 2-2-3-9 FBERABEkormmE

3) g

EEIE, BRMB LT 27 70 bary s U — R THEE L, 30 om BEE BT D (3-2-1-3-1
BHR) o EIBEY A7 BEOENE, BEAE STy FEE L, BEAFLY S0em i R LTS
Ty MEFRT S (32-1-42 BH) . EEKICIE, KEE, BEr— TV B LOCER S —7
ADHERESNTOER, THBIRT 27— MOBHBFICHR SIS RC Ky 7 RBHT D,
B 2-2-3-10 |CEIKKIES OWmX 274, B 2-2-3-11 [CEBKUE TEOE TFINEA A — %R
¥
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T R &R Sy
HL : JICA FA&

E 2-2-3-10 ER3IEEOMER
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AT v 71 BRFSEmEm OkRE

2772 BEMOBXARL L, FED

AT L3 TATZ7V a7 ) —sOBERbL

Asphalt concrete

HL : JICA A&
B 2-2-3-11 ERUBIFEOBIFIES A—

4) REH#OI—XY A @
B 2-2-3-12 I fg % D = — X7 = A ORFW 22 Writd 277,
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Ge-C

Cross section (D

Cross section @)

Cross section @)

Hii : JICA FAA

B 2-2-3-12 #E#Oa1—X7 4 DREMLZEE




Q) THEEME S UM

£ 2-2-3-1 | CLHFICHERTEREM, TOEBIOMEEL TV AilEEZ /R,

R 2-2-3-1 IBIRELGEILEM. TOEELUVBERES

<33 & TR (FEE)
AU T4 TU—
ayv s J—h 6,850m’ | BA ¥ UNZ (E1TT7 4 P—)
WXV
CEATXATA ) e — b 27,500 m* | HA
e 777U~k 27,500 m> | HA
SHRH (Type-II) 4,600 unit | 7 o4 ¥—
N SN 3 "E)z?/]\7/f‘:/“—
AN WA/ 3,400 m Wy Az
AU T4 T—
. av7 J—h 3,150m’ | BA ¥ U (FET 4 P—)
/375y b B ;%) 8%

kA5 (D13)

87,900 m (87.5 ton)

T4

BFaX 74—

3
- AT 7k Lesom’ | ool T
VLIS N 4.960m° | F U AR
T REEAEAL 6,610m’ | 3 U "%
AU T4 T—
a7 J—h 70m’ | BH XU AR (FFIET 4 0—)
a5 LS A

1,180 m (1.2 ton)

T4V

540 m (1.8 ton)

74T

HBL - JICA SR

KO THEEMIZEINCHET L2, a7 — oW -
A D¥FHE (Te Atinimarawa Co. Ltd.) 7>5

BB L OEBOREM T, FUAN
FET D TPETHD, WATDEH - EIE, FY X

OWFE - BB ESIRIC LS & | BB L2, AT 5. 8| 2-2-3-2 |\ THFIC LB T 7ok

M. TOER LIOMRZ =T,
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& 2-2-3-2 IXHITREGILHEM, TOES I UHEH

FHYH = fhR
7 R—H 1 15t
N 7 IR— 6 0.28-0.45 m’
HoTNT o 4 10t
N L—y 6 35-50't
A—A o —% 1 1.2m’
NA TN ~— 2 60 kw
KT VA T— 1 600-800 kg
oy ) — kI FY—If 5 44 m’
ayy ) — bR H 2 55-60 m’
T—H T L—HF 1 3.1m
o—RKag—7 1 10-12't
A ¥a—7 1 8-20 t
TATZ7IV N T 4=y 1 2.4-6.0 m
TFA <7 1 -
FEENFE B 3 20/25-350/400 KVA
WK KA 2 & 1 2 m’/hr
et 2 60-80 kg
av g — kT L—7 2 20 kg

HL : JICA FA&

4) X - BHDOBHER

47U OWAKEREITRONTNDT2D, a7 U — MEERHUK A & THICHLER KT
AR EFIT %, pdsar 7 U — bREAKRE, BKLHLBRELEIT D Z b (8
ENLEE:K20m’/H) AL T > bERE LG 2, B, BERERE LT 5.

() R —

TEHIZIIPA TR DB B 72D Bon TG v — RE BT 20BN H 5,

® I U—LFFU b (BMTT7U M BMA Ny 7340, E¥ - v — K &)

® TRITFNETTUN (BMA Ly 7 3L VETe)

& ITHEMDODALyZ¥—F

® THEMOALyZY¥—FK (227 U— N6, #HHlL72Y)

® EPHTESHT

R — ROLINL, REOICHEETIRE SN D03, BLEME CTHE L TV DGR — ROl
R 2-2-2-14 12+, 7B LR OBE, LA 70 b, R S BRI TEES
MEHHET 2 Z 21725,

72 B R e [AlkE - ﬁdkﬁét ik, ar 7 U= ST TAT 7NV R T T hDIEY
MR EMIET 5 &R, i), W%ﬁi)7(Eﬁg\ﬁTW\ﬁ&\%&@k)%ﬁﬁ(ﬁT
KW, 77— /)ﬁ%+ YEEN TSGR E TS Z ENEE L, THEKTHIT, e s L,
LERTORREIZR T,
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Hi# : Google Earth TERK
B 2-2-3-13 {REv— RO

2-38




(6) ITEDOFHEE. BEHS K TR

TEHIIE, BkE X OFEEM 2 & . 100 AFREE O THBE N FRHED 5 2 L EES
N5h, RFDTEEIT, T TEAT IR, 7 L—r AN L—& =7 BEgkidinko bn s
TERIIZESNOA XL — X 2 AT HTETH D,

JRA, THEORMTIIHEN S RO 8 Fi~17 1 (—H 9B & L. A - HLEIX bR,
RIZ @ O LHEEHENCIEET 2 MEN & 55613, MPWU 6 KX O Ol BIFRIEBI D #&GE £ 75
FAERIKIFAD R TY 24 KRIFNZE@ENT 5,

THEYA MED T, —FEACERKSES JOUKFANEE S5 28, 2oL, S~ —
A —72 T, KHi#EDE & AR,

(1) TED1TE
TEIE, 201741 HIZBRMR L, 20194 HETICRTIHTFETH D, & 2-2-3-3 12 FEL
TWA TEHEOITREZRT,

® 2-2-3-3FELTLAHIFENDTE

20174F 20184F 20194
JHHH 1 2 4 5 7 10 11 12 1 3 4 7 10 11 12 1 2 3 4

el T (RO Beb W, k)

T (R#Y— R, (g, 77> b1

T

EHET

77—l

BEH#EH

o I8 fi 7% T

EHRE - %Y T

i T

ST T AT 7V hEET

X T T

Jro3 - BT - Dl EEL

HL : JICA A&

2-2-3-1-2 R—R EGHREHEDKR

(1) HE\|E

1) AO

2010 FEDO AN AT PRI UL, BH¥ 7TV DOANAIE 50,182 AT, 2005 4E0> 557 10,000 A DB
MerroTND, MZ 77 TR AABZNDIEINUA (15,755 N) Thd, A UFOAAIE
3,524 NThH %,

2) THFRE
(%] HOEHIZEORERICEDOFAHENRD D . T L MmN TSR TV D, B
JF1% Native Land Ordinance 1956 (2353 & . T OO TS LAY BiFs 2 LN T,
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NA Y FERORFBORYO LML, BIFAMEIC) — 2B 2 MED BT TnD

(Government leased land : LA TBOURFfEHL) ) o BOURF I, BURFfEHZ B R 72 ST E 72 L (Sub-lease)
THIEHLTED,

Al (Gemiiihr & SARIINL D)) 36 L OV D FT A ML, Foreshore and Land Reclamation
Ordinance 1977 (573 %) (CHESSEFRICET 5, My | —EFI4 I K 2 afEOMN 722
E) ZREEFICET D (FHEH IR « 23— AT =A KO OEEREZITH R S V7o ibik .
ZAENHNIH L RIS Y T 572D, EAMTH D, 2RI — A0 = A (X MPWU AT L., Al
%13 MELAD T35, AR, BifFa—20 = O TITOIN S 72, iz iR
HIFEAE LR,

3) L A

[ | [EBUfFI Land Planning Ordinance 1977 (233 % . M4 7 U O LA AR E 2K EL T
%o B 2-2-3-14 5 L OB 2-2-3-15 [N Ei/ A U F KON F O LR GBI 2 7R3, =
— AT = A DAY F RO AMORE FEEFIL, ENENREETY TBL A —F A —
AIHEIN TV D, RFEHEIZL D HHFIHFHE OB ITHAE LR,

Hi#t : MELAD, Land Management Division

B 2-2-3-14 /34 1) 0 F AEHEE
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Hi#t . MELAD, Land Management Division
B 2-2-3-15 AR AOL:iF|AEHER

4) XFIMA
=X 2 A DV —T 7T v ML, HITERBBESKBRICHA L TW5, HEEFREHOIR
WA LA RT (BIHESA IS L ON20154FE 6 A 20 HICE L7z 7 U > ZFREIZESL)

® 3T, 1~2 A THIME, i, BV, FERV R EOFIETIThILTWD, EARiEE
FilX, XY, AT, Zua¥x, =, TV, 743, UVRRETHD, 727
J— T, YT ARTJE (Strombus sp.) OXEHENBERENTWVD,

® b7 UUIIHERNIIL, B 21 ADOIERD 2 — XY = A BN CHE I, TV T
L7z Ko GH104) 13, BFRHEE L BHIICIHEEL LTV, gl aE L7
X, ke T2 &b o, KEDORRIL, MONARELHDLEOD, 1 HITREL T
EL LTV,

® BROBA ML, N OBATICHIH S TWb, 201546 A 19 H ® 10:00~16:00
ORIT, FH7EDE—ZAKR—F (~4 4FM) BBILEINT,

B 2-2-3-16 i 2 — AT = A DV —7 7 T v s L COKFIAIRMZ7RT,
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GEENEES M S -

PH 0¥ 2 08 2 i 2 H ORI

B 2-2-3-16 a—X7z(#DY—T775 v rETOKFIARER

2) BRARE

1) XE-EBEH

2015 4F 6 HIZa—R0 = A JE 0 CKE R L R EHA 2 SR EMRIE: ==2—7
VR=T7OBREa a2 b)) 2l U TER L, KESLOEERETZ, thth eIV
AR THEME L, WAL bRFOHR IR E Lz, B 2-2-3-1T [SiREM A O E 2777,
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Hih : JICA FAAM
B 2-2-3-17 KEHFFIUVEEREMSAOLME (Fh : KE. B4 : EH)

OF/3:1
B 2-2-3-4 |\OKEHEEB B X OELRT, K, pH, ¥4, DO BELONEEIL, A—F 7
VKRR (YSI650 MDS) THUGHIE L7z, OEHAL, =2—Y—7 2 FOSH 748 (Hill
Laboratories : International Accreditation NZ 83E 7 R) To#r L7z,
& 2-2-3-4 KEREEBEBESKLUARE

HH bk H HH PR
1| K& R—% 7 VKER (YSI650 MDS) T | -
2 | pH Bl E -
3 [ iy -
4 | B -
5 | e F (DO) -
6 | BEW'E (TSS) 7 R 5#1 (APHA 2540D) 3 mg/l
7| &2%#E (T-N) 7 R 453Hr (APHA 4500) 0.010 mg/l
8| &V (T-P) 7 54t (APHA 4500) 0.004 mg/1
9 | RERMEAHEIAR (NPOC) | 7404 (APHA 5310) 0.3 mg/l
10 | 53 7 ™ 538r (APHA 5520) 4 mg/l
11 | KIGHE#E 7 R8T (APHA 9222) 1 ¢fu/100 ml

iR ¢ JICA FH4A

B 2-2-3-5 IZKEFREDOR BE2 1T, U ASRITIIKREEER 2020 IE « S HHE I E
DFEMEL HE LTz, LTICHE TR O ERFRE =T,
® pH X, 827-8.34 DHFIFANIZH V. ANZECC I I OVH A/KEE /K IEHED WG 2T 5,
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Ho3E, T 70— P : 35.4-35.7 %0) D705, ANEMI GHIPH : 36.6-36.7 %0) (2T
RRME,

BWEIX, 77— (GEPH : 0.8-1.1 NTU) OJ5A%, ZEM (#PE : 0.2-0.3 NTU) 12k~ T
1A%

DO W5 134 T DO MUR TR > 7228 (#iPH @ 5.28-5.98 mg/l) . /KIS EWN T & 23 5%
LT EBEZLND (DO IFKIED EF & & S ICRFIVERE RSB %), 723 DO fiafn
FEIXA T ORR CERIEEA R LT D,

TSS B, HSA W3 (34 mg/l) & W6 (27 mg/l) DISME, < 3 mgl BRETH 7=, His
W3 & W6 BEWVDIE, EPBKIC L KOG ERFRR O WREMN H 5,

TN REX, 77— CE¥): 0174 mg/l) OF M, FMEM CFE¥ : 0.093 mg/l) (2T
FV, 77— OEIX 2 AT, ANZECC ZEVEZ R L TV 5728, B AUKEE K IEHET
WEd 5,

T-PIEEEIX. T 27— CF¥ 1 0.01 mg/l) DJHs, AMEMN CFHY : 0.0067 mg/l) (ZH~_T
B, B2 TOMIA T ANZECC 38 L OV H AKEER K IEEO WG Zi e T 5,

NPOC I, 77—l (CF¥) : 1.37mg/l) OFD, SNEM CEE : 1.07 mg/l) 12T
AN

AT, 2 TOHUS CTRIBRBAELL T Th -7z,

KIGEREIL, £ TOHLTEU EHERELI T Th o7,

FAEORE R, BAE 7 K EIE Y IIMERR S /e o 7o, BB, TN, T-P 3 X OV NPOC (I,
Z 7= AUNDTFRINERM L 0 @< AR IRAEAHIR SN T\ E T B2 bbb,
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S¥¢

& 2-2-3-5 KEHREDHER
yE I\ N N DO fiFn N —

KR - b= R DO & [ TSS T-N T-P NPOC i) KIGERE

(0) p (%o) (NTU) (mg/l) (5/;) (mg/1) (mg/1) (mg/1) (mg/1) (mg/l) | (cfu/100 ml)
W1 (F 27— 1) 29.9 8.27 354 1.1 5.28 84.5 <3 0.149 0.009 1.5 < 4 <1
W2 (FREAMD 29.9 8.27 36.7 0.3 5.65 91.8 <3 0.1 0.006 1.1 < 4 <1
W3 (Z 7 — 1) 30.2 8.34 35.7 0.8 5.80 93.6 34 0.2 0.010 1.4 < 4 19
W4 (MM 30.0 8.28 36.7 0.2 5.98 97.1 <3 0.088 0.006 1.1 < 4 1
W5 (F 77— 1) 29.9 8.30 354 1.1 5.33 86.0 3 0.173 0.011 1.2 < 4 <1
W6 (FREMI) 29.9 8.33 36.6 0.3 5.84 94.3 27 0.092 0.008 1.0 < 4 10
ANZECC 2000 - 8.0-8.4 - - - > 90 - 0.1 0.015 - - -
H A K pE K FLHE
2 - 7.8-8.4 - - > 6.0 - - 0.3 0.03 - -
EU 2006 - - - - - - - - - - - 250

*1: Australian and New Zealand Environment and Conservation Council (ANZECC), 2000. Australian and New Zealand Guidelines for Fresh and Marine Water Quality - Aquatic
Ecosystems (Tropical waters)
*2: Water quality standard for fisheries (2005), Japan Fisheries Resource Conservation Association
*3: European Union Bathing Water Directive (2006/7/EC) — Good quality coastal waters

T

SIE 2T e U CWOARUVMEIZIR B TAA T4 b
HL : JICA A&




Q@EKH
R 2-2-3-6 |CKEHEEE B L OO HEERT, £TOHEAIX, =2a—Y—7 2 FD
A3H1Z 7R (Hill Laboratories : International Accreditation NZ ZR5E T R) THM L=, JEEY

TIAE, A SR EERE LT,

& 2-2-3-6 EEREHEBESIUIHAEE
HH SR IWIRES RS
1| RLEEHH R NZS 4402:1986 -
2 | 2FHRZE (TOC) Elementar Combustion 0.05 g/100 g dry wt
Analyser
3| B3 (An) ICP-MS analysis 0.2 mg/kg dry wt
4| Z I (Cd) ICP-MS analysis 0.010 mg/kg dry wt
51 7uvaA. (Cr) ICP-MS analysis 0.2 mg/kg dry wt
6 | 8@ (Cu) ICP-MS analysis 0.2 mg/kg dry wt
7 | # (Pb) ICP-MS analysis 0.04 mg/kg dry wt
8 | k4R (Hg) ICP-MS analysis 0.010 mg/kg dry wt
9| =vF (Ni) ICP-MS analysis 0.2 mg/kg dry wt
10 | #ign (Zn) ICP-MS analysis 0.4 mg/kg dry wt
11 | ARRAEAFE (TPH) GC-FID analysis (US EPA 60 mg/kg dry wt
8015B)
i - JICA FA

£ 2-2-3-1 1 REREOR R A2 T, FV SRR EREN 22D, oFTEIEA—

AT VT OREERIEAE & g LTz,

& 2-2-3-1 EEFEOHR

e S1 S2 S3 S4 .
HA AL (lagoon) | (ocean) | (lagoon) | (ocean) Ref.

BLEEREER | % silt (< 63 um) 3.9 5.9 33 3.1 -

% sand 83.2 92.0 41.5 94.3 -

(Z63um-2 mm)

% gravel (=2 mm) 13.0 2.0 55.2 2.5 -
TOC g/100 g 0.3 0.3 4.0 0.3 -
Ar mg/kg <5 <5 <4 <5 20
Cd mg/kg 0.061 0.069 0.15 0.078 1.5
Cr mg/kg 3 2.3 3.1 3.1 80
Cu mg/kg <0.3 0.3 0.4 <0.3 65
Pb mg/kg 0.53 0.7 0.68 2.6 50
Hg mg/kg 0.017 | <0.015 0.04 | <0.015 0.15
Ni mg/kg 10 10.3 7.3 10.9 21
Zn mg/kg <0.6 0.8 1.6 0.9 200
TPH mg/kg < 70 < 70 < 70 < 70 550
il ; JICA FA

Ref.*: Screening values of National Assessment Guidelines for Dredging 2009

UTFICHHE TR O V- B R e =7,

o P TOMGDIEEIX, EITWs (Wb OMAEIF : 41.5-943%) THERA STV,




DV FITAETORMAE TR . ZOMAREHIT 3.1-5.9% TH > 7=,
o HAERBHEBIVTPHEEIZ, 2RIEL VD KSEL-72720, EEIEYO k5 IR
LY WA

2) BT

201546 AT, 23— 7 = A O/3A Y FIESFHBICSLHIT 2 Mary’ s Motel ORT (GEFE )
S5 13 m BN 7o) TERFIEAE (ST VUL OMIE) A EhE L7-, HIEIE IEC ik
DOEEEEE (RIONNL-27) TiTo7-, #ERICIIREES IV LTz, & 2-2-3-8 I2B5&
A DR R 2R,

® 2-2-3-8 BEREOKER

L RiBE
A i 1 LAeq (dB) LAmax(dB) B A7
6H21H(H) | 07:20-07:30 53.3 72.3 18 5
11:25-11:35 53.4 68.5 17 0
13:05-13:15 54.2 75.7 20 3
16:00-16:10 53.7 73.5 23 4
17:50-18:00 53.9 73.8 18 3
6 H22H (H) | 04:30-04:40 42.9 62.0 0 0
07:20-07:30 57.4 73.5 28 2
11:10-11:20 60.9 76.9 34 3
6 H25H (K) | 07:00-07:10 58.4 80.0 28 5
09:30-09:40 56.0 72.3 36 6
11:05-11:15 67.3 91.5 42 3
13:20-13:30 56.2 71.4 38 4
16:30-16:40 59.5 72.6 69 11

H : JICA A

XU N RIEERRT FRYEN T2 . MIEEIZERR At IFC) OFA RT7A fEE
L7, & 2-2-3-9 |2 IFC DERE A RI A4 xR,

& 2-2-3-9 IFCOBEHA F54 UE (LAeq)

U7 B (07:00-22:00) &R (22:00-07:00)
JEE., HE* 55 dB 45 dB
T¥, BEH¥ 70 dB 70 dB

*ENERE L~L

Mary’s Motel |%, PA¥ET Y TIZYVHIL TWD Z &b, HEMITMEETY 7 O IFC BiF
A RZ7A4 48 (70dB) &EbE L7z, DARICHHE TH O ERERZRT,

o EWRMHIL, IFCEENTA NI A VEZBlRT 52 L3R oT,

B R LR LD SDREOMHEMENH 7= Z &b ERREERIL, @ITH
W EBEZBND, RBIERIT, BITHEm O LV ERE L 8N 5 rleetn & %
HOD, KEEDOEMIZELYD 72 b INHEETITRWIZD FRIGTOXE4L & LT,
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3 XKRE

2= X7 = A DO ERKRKIGLFIL, Bl O OPEH A Hil 0@ T £ DA
HEEER D OMBEERE LR ThD, £ Ta—X Y oA HIOKRKE ORI %z
T 572, 2016 2 H~3 HIZPM10, b %EH (NO,) F LU E1bhiE (SO %,
F& 2-2-3-18 |Z/r7 2 Hisl (No.l : Mary’s Motel Aif, No.2 : BHepTkf) THIE L7z, #AED
kR L ORERE DRITR T,

HL : JICA A&
K 2-2-3-18 KKEBOAFESLIE (No.1 & No. 2)

D PM10
PM10 L, *¥H QH298 (H) . 3H1H (k)) &R @QH27H (1)) OFHl, &,
Az, & LA | REREZ B EERE (¥ A b b T v 27 TIMODELS530) #fE\WRlE L=, ¥
BERHIZ, M1 T NT Xy b E 2 THISmE0ar 7 V— T ay 7O RICHE
L7z, & 2-2-3-10 [ZHIERE R 27T,
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#F 2-2-3-10 PM10 QAIEFER (HAL : mg/m3)

H I B RS 1R | 1RFRI | 1H WHO AAE
A ) FHE | RAME | FHE HA R4 BRIV
1 | Feb.27™ (9:10-10:10) 0.006 | 0.063 | 0.062 | 1 HX-HfHE - 1 B FEIfE 2 0.10

Feb. 27" (13:10-14:10) 0.140 0.439 0.15 (Interim target-1) | mg/m3

Feb. 27" (18:10-19:10) 0.039 | 0.932 0.10 (Interim target-2) | 1 FF[HFHIMHE :

Feb. 29" (9:10-10:10) 0.006 | 0.094 | 0.008 | 0.075 (Interim target-3) | 0.20 mg/m3

Feb. 29" (13:10-14:10) 0.008 1.251 0.05 (guideline)

Feb. 29" (18:10-19:10) 0.009 | 4.585

Mar. 1% (9:10-10:10) 0.038 | 1.641 | 0.019

Mar. 1% (13:10-14:10) 0.009 | 0.159

Mar. 1% (18:10-19:10) 0.010 | 0.276
2 | Feb. 27" (8:00-9:00) 0.002 | 0.089 | 0.084

Feb. 27" (12:00-13:00) 0.240 | 1.420

Feb. 27" (17:00-18:00) 0.011 | 0313

Feb. 29" (8:00-9:00) 0.007 | 0.641 | 0.017

Feb. 29" (12:00-13:00) 0.021 | 1.392

Feb. 29" (17:00-18:00) 0.024 | 2.040

Mar. 1* (8:00-9:00) 0.005| 0.710 | 0.014

Mar. 1% (12:00-13:00) 0.026 |  4.002

Mar. 1¥ (17:00-18:00) 0.011 | 0.667

HBL - JICA SR

%) ENCIIRKREREEEAEDN 2o, MIERREZ WHO A R T A ik LU H AEER
BEHLUE(E & Hele U7z, 1 BRI, S 2 02 A 27 HERMZBRE ., 2 TOHE A -
MR C, HAREBRELMEM (020 mg/m’) & FlEI- 72,

1 HEHMEIE, 3 BRSO FEHETIEZH 2 b 00, 2 TORIEMS - BT HAEBRE LY
il (0.10 mg/m®) % FEl>7-, WHO HA RIA E& T 5L, #iS1E2m2 027 H

FRlZERE . RTORIEHA -

HCRbELWTA RTA E (0.05 mg/m’) % FlEl- 7,

PLEDOFER NS, a— X7 = A JHI0O PMI10 1%, —ERAICHEEE NS00 m W (IR
B &0, BRI RN L~ Licdh 5,

@ No, - S0,
NO, * SO, %, /8y ¥ 7% 7 F— (Handy SONOx) Zff\>, SEH 2HA29H (A) . 3
H1H (K ) &K QA27H (1)) Oft3 RRORIEZIT->72, 7T —iF K
WZHE L, 24 BB S, Vo 77 —0ANET R CREST (4> 7u~ s

T 7oM) EAToTc. & 2-2-3-11 120k R &2~

ZRRTRRIL. BATHEmE O LY K

B

M2 LD bTeb I

= R
XUE

TNz TR OX R & LTz,
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=& 2-2-3-11 NO, - SO, D3 ¥R (B : mg/m3)

Hh WHO HA FF7A
i HIE B NO, SO, NO, 50,
1 | Feb.27™ | 0.00297 | 0.00163 | 1 4E3EH44# : 40 (guideline) 1 B -
Feb. 29" 0.00195 0.00235 | 1 FEfEFH)fE : 200 125 (Interim target-1)
Mar. 1% 0.00154 0.00220 50 (Interim target-2)
2 | Feb.27" | 0.00201 | 0.02550 20 (guideline)
Feb. 29™ 0.00888 0.03500
Mar. 1% 0.00154 0.00220

T A HTRE BT 24 R SRS A,
High : JICA A

FE DR, NO, B LSO, DBT57 & b 24 R BFHEIC D ST WHO A R T A
il % RIEIZ FEl > TR Y, BRKTIENO, « SO IREIHMERV KRB H D Z & 031 L7z,

4) BHEEER

2015 4F 6 AIlca—R T = A FWEHKR O AREROMRIL (ARG O, AEFE (.
VoI JEAEY, BIH) OF) ZEET A7, BIMEEFE EMR: =2 —H LR
=T OREa I N EiE L CERMERE A EE Lo, RO iR L OWER 2 DI
R,

O EMERBDOS

A RSO0, FEBBOSTBI RN A =L 77 RhLV—R 2L~
Y BT LT, & 2-2-3-19 12— XU = A HIOWHS O WA BSOS A ER~T, 2 —X
U A O, BTGNS L, WEICBITT SV, Wb, BEEiia ez L
TG O NN EE T 2, o A5, FINEIO ) —7 2a =077 5,
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16-¢

H#E - JICA FA ]

B 2-2-3-19 3—Xv 4/ BAEESEODENERBEDS MR




@ £+
A=A A FIAOEYRZ T 720, B LT 7=l ) =777 v k

(CROE LAl L2 BoKE Le, E7ME 0 ) —7 2 —7" ik Lz, B’

2-2-3-20 |2 FHARIFROALE 2 77,

HL : JICA A&
B 2-2-3-20 FAEABOAE

FHR:V—777y bEOBAKR, BR: V—7RAun—7LORKR)

REEEIH

U—77Z vy b Ead,
U X% )& (Caulerpasp.) . VA7 7 H%JE (Halimedasp.) 3 J O Laurencia papillosa O
BHHThH o7, IUCN L v R YU A b OFEIREARFE 08 STV DVRRITHER S e h o T,

& 2-2-3-12 |[ZFA THER S i 2 s,

AT 13 FRORREER MR ST, &b — iR EIE, A
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£ 2-2-3-12 FETHERBIh-XBEES
M # F4 MRV T | IUCN S

Chlorophyta Caulerpaceae Caulerpa brownii ORF ND
Caulerpa racemosa var. turbinata | ORF ND

Caulerpa serrulata ORF ND

Caulerpa sertularioides ORF ND

Halimedaceae Halimeda cylindracea LRF ND

Halimeda discoidea LRF ND

Halimeda macroloba LFR/ORF ND

Ulvaceae Enteromorpha intestinalis LRF ND

Valoniaceae Valonia utricularis ORF ND

Ochrophyta Dictyotaceae Dyctyota sp. cf. menstrualis LRF ND
Padina australis LRF/ORF ND

Rhodophyta Rhodomelaceae | Acanthophora spicifera LRF/ORF ND
Laurencia papillosa LRF/ORF ND

LRF: lagoon reef flat, ORF: outer reef flat

ND: no data

HBL - JICA SR

=
SPER D) —7 2 —F Z i,
TIVINFER ST,

FosEON—FRa—FABLOE 28D Y 7 ha—
V=7 20 —7FTOHEY L THWEIL. 18~47% (CEH) 30%FEE) Th

ST, mbHEEL TWen— Fa—F T, ~= v+ = (Porites lichen) 35XV 7
FonwH 3 (Poritesrus) ZHLE Lo~ d@ (TF) Tholo, & 2-2-3-13 |27
ECHER I N THERT,
e Szt AN, 1) (74 = : Heliopora coerulea) 7%, TUCN L v KU &
FCfEadE (VU) IZaSh g, REBY A A%, V—72n—7TOLERI N
el THEICEAHENRKSZ LITHE SN,
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& 2-2-3-13 WETCTHEEIh=YI8

g s, Eﬁ%‘a_}:: ) |uc§:§ 53
Y7 k@— | Alcyoniidae Sinularia sp. - ORF ND
ELid Xenidae Xenia sp. - ORF ND
/N— RN=— | Acroporidae Acropora clathrata - ORS LC
7w Acropora hyacinthus - ORS NT
Caryophylliidae Plerogyra sinuosa Rounded ORF NT
bubblegum coral
Dendrophylliidae | Turbinaria frondens Disc coral ORS LC
Faviidae Favia stelligera Knob coral ORS NT
Favites russelli Larger star coral ORS NT
Fungiidae Fungia sp. Mushroom coral ORS LC
Helioporidae Heliopora coerulea Blue coral ORS vu
Merulinidae Hyonophora rigida Spine coral ORS ND
Platygyra sp. - ORS ND
Milleporidae Millepora platyphylla Fire coral ORF LC
Millepora sp. cf. Fire coral ORS LC
platyphylla
Millepora sp. cf. tenella | Fire coral ORS LC
Mussidae Symphillia sp. - ORF ND
Pocilloporidae Pocillopora damicornis | Cauliflower coral | LRF LC
Pocillopora eydouxi Cauliflower coral | ORF NT
Pocillopora verrucosa Cauliflower coral | LRF/ORS | LC
Pocillopora woodjonesi Cauliflower coral | ORS LC
Poritidae Porites australiensis Hump coral LRF LC
Porites cylindrica Hump coral LRF NT
Porites lichen Hump coral ORS LC
Porites lobata Hump coral ORS NT
Porites lutea Hump coral ORS LC
Porites rus Hump coral ORS LC
Porites synarea rus Hump coral ORS LC

LRF: lagoon reef flat, ORS: outer reef slope, ORF: outer reef flat
ND: no data, LC: least concern, NT: near threatened, VU: vulnerable

HL : JICA A&

REEAAEY)

FH 1S FOEAEM DR S L, &b <RI N7FIE, & HHD Strombus luhanus 35
X U7 v~ = (Holothuria atra) T -7, S. luhanus I, & & L CTERNSHILL TV 5,
IUCN L v KU 2 h OMEBEEIRFEIC 0 SN TV D REITHER S e o7z, ]| 2-2-3-14 12
A CRERR ST KAR A AR A R T,
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£ 2-2-3-14 WECTHERIWE-XREELEDE
3 2 _ BV | IUCN
A 4 e gl )
Annelids Serpulidae Spirobranchus Christmas tree ORS ND
giganteus worms
Molluscs Cypraeidae Cyprae moneta Money cowrie LRF ND
Muricidae Drupella sp. - ORS ND
Strombidae Strombus luhanus Conchs LRF/ORF | ND
Arcidae Anadara - LRF ND
uropigimelana
Spondylidae Spondylus sp. Scallop LRF/ORS | ND
Crustaceans | Calappidae Calappa calappa Box crab LRF ND
Paguroidea Dardanus megistos Left-handed hermit | LRF/ORF | ND
crab /ORS
Echinoderms | Acanthasterida | Acanthaster planci Crown-of-thorns ORS ND
e
Comatulidae Comatula sp. - ORF ND
Echinometridae | Echinostrephus sp. Sea urchin ORS ND
Holothuriidae Bohadschia argus Sea cucumber LRF LC
Holothuria atra Black sea LRF LC
cucumber
Synaptidae Euapta godeffroyi Sea cucumber ORF ND
Toxopneustidae | Tripneustes gratilla Sea urchin ORF ND

LRF: lagoon reef flat, ORS: outer reef slope, ORF: outer reef flat

ND: no data, LC: least concern
Hit : JICA AR

191 MOMENHR S, TOPTHERNIH Q7H) | AXAZAH 261 BLW
=WEAAF (23 ORIENRE Tz, SHHIO ) —7 A =T PR b BERIEN S < 24

B 113 o

i

AN

BRI NIz, — . 97— MDY =77 Ty FhiEh SRR |

49 FlED BHER S iz, TR S = FAEDO N, 1l (A RFEF / 77 : Cheilinus undulates)
23, IUCN L FU 2 M CHafEt IBJEH (EN) IZH0SNTWD, BREBATREF /) UL
L. ANERNY — 7 20 —F TCORFER SN0, THRICEIHAHENRSZ LITHESN

AR

5) BEIIELE
201546 HiIZa—X 7 = A FLOMEZRET 5720, BIMFEE BEMRAL: == —

B R=TOEEa L E N Zi@ L CHi

AR L L 7o, AT AR LT

AU FNZERE L7z 400~1,000 m £ 3 HHRCTITV, HIFEROMMH 5 m &FEANICAET T D4l
A riiik L7,

B, AR, BEAREY R KO Z &0,

FH17THEI RSN, WL IUCN Ly R

A b ORI S TORY, b HEE SR, Wik o b7 3]
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£/ <4 (Casuarina equisetifolia) 35 X OV Y FLd Premna serratifolia T - 72, % 7= s
ENTAEAEDOH T, ¥R Cocos nucifera, # =/ £} Pandanus tectorius 33 L OV<y 7
% (Artocarpus altilis) 1%, (k&R T 2GAITHIE O G L 725, F& 2-2-3-15 |[ZFA CTHER S
Wi Z~d, B 2-2-3-21 B L OB 2-2-3-22 (2, ZNEn_UFB LS U X0
AR O 2T,

& 2-2-3-15 WETHERIhI-HEESR
5 3 2 _ 5 IUCN
ook # F4 i % e

Tree Boraginaceae Argusia argentea Beach heliotrope 18 LC

Moraceae Artocarpus altilis Bread fruit 1 ND

Casuaracineae | Casuarina equisetifolia | Iron wood 111 ND

Arecaceae Cocos nucifera Coconut palm 4 ND

Boraginaceae Cordia subcordata Sea trumpet 9 LC

Rubiaceae Guettarda speciosa Beach gardenia 14 ND

Malvaceae Hibiscus tiliaceus Beach hibiscus tree 8 ND

Pandanaceae Pandanus tectorius Screwpine 8 ND

Lythraceae Pemphis acidula Pemphis 5 ND

Verbenaceae Premna serratifolia Headache tree 169 ND

Shrub | Euphorbiaceae | Euphorbia cyathophora | Dwarf poinsettia 4 ND

Goodeniaceaea | Scaevola sericea Native salt bush 3 ND

Herba | Fabaceaea Senna tora Peanut weed - ND

ceous | Euphorbiaceac | Chamaesyce hirta Garden spurge - ND

Stachytarpheta Dark blue - ND

urticifolia snakeweed

Vine | Convolvulacea | Ipomea pescaprae Beach morning - ND
e

Lauraceae Cassytha filiformis Beach dodder - ND

ND: no data, LC: least concern
Hi#L : JICA FF#EM
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LS-C

HIBE - JICA FA ]

B 2-2-3-21

REAMRLOEEST (ROF)




86-C

HIBE - JICA FA ]

B 2-2-3-22

RERRLOEEST (N1 1)F)




2-2-3-1-3 HFEORFHIEEHE - i

(1) BRERFATHIEE

1) RIEHAHEOHE

(%] EOBREEAIEIZAH Y 35 Environment (Amendment) Act 2007 (2, BRIZICET 5
BT 2 24T O FFEITHK U CERBEFF AT (Environmental license) B3 D M EVERNHE S 40T
%o BREFFAINMERFELZIIFNEICHESNTEY, 2 —X0 = A T2 EBOMN ) AILFHE
v =L LTEOGRER>TND, FFad AlHEIIX, Ministry of Environment, Lands and
Agricultural Development (MELAD) ,Environment and Conservation Division (ECD) T& b |
[f144 @ Secretary 73 iz #& 09 72 FF8 ATHERR & FFD,

BREEFF A &2 BG4 % L CII@ s EIA OfEHIARD 5573, EIA (213 Basic EIA (BEIA)
J% % Comprehensive EIA (CEIA) @ 2 Fi¥EA & 5, CEIA OATL, X 0 FEl 722 ARE 23
ROHNDH LT, EIA O TOR DO7AGETHHES LB 72 Z & M OBIEAE 7 THERL S 1172 EIA
Review Committee 2338 21ZB9 535, 7245 BEIA & CEIA 2 HIWrd 2 B /s SL 137 < &
EORML - WAREZIEEZ T n V=7 PR—2ATHI S5, CEIA LS my
=7 hE LT, BIETFEhOERSEEZE (Kiribati Road Rehabilitation Project) 238 ¥ |
HEHRRBE R THETHY | R BERVZ NI LD, ZOERMATH S, BEIA IZHH
INTrrers FELTE, AU FEEGEREE (HR) 15, AFEIL 201544
9 HIZ MPWU 28 BREEFFRTHGE R 2 #2HH L. 9 A 23 HA$1J > MELAD D (&} 8.1) T,
BEIA O3 KD HL TS (BEIA 132016 4 1 HIZHRHH) o LU FICEREEFF A/ lfS £ To
FHESuv R ERT,

O FEFIIREETFIHEEE (Environment License Application Form) % ECD [Z#&H7 %
(FFEE 0 10 RL), HFEEICIIMLEREATAT D &I, UTFEREIRMNT 24
LR D (RHEEREH NI ZDOE LTS D),

v FEOGET - B (M, EOE®R. TP AR L)

FHEI, 2 Ol

F/S T4 R

T - AR OB

MESNDORERLE (B, BARER, 2B E, BFA 77 - - xR

&)

vV BEINDAT—IHRNE— NEESOTE, HikkE
v ZOMMLE R

@ ECD 2 HIFEEZ A L EIA OXEVEI N EETHh IS BEIA 2> CEIA 7% Hr L,

HEEE @A T 5 (REEEICREE R T UZim s 2 HERE CFA - @mmshd)

SRR NN
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© &

®
@

HEXIT EIA OB A a— v V2 HRNCAS 2L, Soh-ERLx
HH EIA 3 X OIS KM S %, 7035 CEIA O%E 13 ATEE OBfER 2 CEIA
® TOR Z{ERE L, ECD OEKRESGDLEND D,
FEFILEIA BAAER L, ECD IZH2HT 5,
ECD 7% EIA A FET L0, OB CHEZIL EIA & 30 AEME (XELHE, 0y
%Y. MELAD 72 &) 208N H 5, F7- ECD W NERR EAT — I RV H—
DBFEIE U TARES ZBRET 5, CEIA D413 EIA Review Committee 73 #2712 B8
59%, ECD ®# A K7 A > (Environment License Application Guideline) (Z JALIZ,
EIA OFEEICETIHIMITIHZ E LT4~5 0 H TH D, ECD IZMEARFEE S ut
A & R THNCAT ) 7 EIC L DV FEEDOAE— 7 v 7 %X > TEY  EIA IZFED
RIREDS 22 SRR A HIRE 2~3 A BRE IR ST 5,
HEZIMEIS U TEIA B2EEL, &KL T 5,
AR BIA 24 LRI T AUT, BREEFFAIRBIT SN D, RBREFF @R
MR RS, FEFITENO ZESTFTHLENRD D,

B 2-2-3-23 |Z BEIA )2 O} CEIA OF A FFEEZD 7 0 —%R7,
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BRETHF A RGEEOHEH
BEIA ¢ CEIA
HEEEOFER (K9 2 EM)
y
INBES D BRI INBEE D BRE
(Ra—v 7 HB) (Aa—Er 7 HM)
BEIA ZD{ERL - $&H CEIA ® TOR ZAERK - #2H
BEIA D3 61__ BEIA/CEIA EDOHit& CEIA @ TOR £ D54 7K
Fy2~3 % H) (30 H) (15 H)

y

v

BEIA O & #&4L.

LTS U TARRS O B

CEIA ZDO1ER - #2H

y

EIA Review Committee 557
(30 H)

I

CEIA DA
#2~3 % H)

y

CEIA O E#&Ak

A MPWU/FHA 48

BYE (%9 2 8FH)

il

BRETRT A DFEAT

JK £, ECD #8224

H4 : Environment License Application Guideline % TN ECD & 7 U > 712 D X 1Bk
B 2-2-3-23 BEIA/CEIA DEFEAIFHE=70—

2) EIABEEICROLNDIAR

BEIA K& O® CEIA #4553

DEGEE L MR BT AL ETHH L. £ LTHE

WHID,

2-61

AN =179 1S
ey A

GWHRETERNEER 2-2-3-16 [”"T, T7/2EW T, CEIA

Al J OSEE B VERTA & 5K




F 2-2-3-16 BEIARU CEINBEEICTEDHIRETTLAE

BEIA CEIA
1. 35 1. 3K
2. HEFOFM 2. FHEFOFEM
3. FEOHW (FXOLTME, (CE, B, | 3. FEOUH (FEEOLENE, (LE, R
VAT DN, BRI, e LA S) VAT D N, B, BE LA )
4, PHEVEHIEE, et L 4, BREGESIE, it L
5. BREEOBN (WPLROBREE, ARER. AR | 5. REOHN (WIS, AR, HEaR
#. taser) . o)
6. HIEKIEBRAL~D %It 6. HIEKIEBRALA~D %I
7. REBEZOKR (EunAd7varaie) 7. RBROMRF (BrnAd7va G
8. FCERTAMm M OV R 8. FUERREAM M OfR (B - M2, R
9. BREZEFEG M FERE, [~ 8, HE - iy -
10. ZATES Ok 5 RS, —rF - HARRE)
1138 - #5m - 125 9. FhEREREAMm
10. RRFAPEREL Cobik7e & D2 X0 5%)
11. BREEAE BEH
12. ABES OfE R
13. G - fam - RS

Hi#i . ECD AFEF % FRIT/ERR

3) JICAREBUREEBHA K54 > & DFHE

BEIA &N CEIA O & HRBEOMG, RS, [HFHRARNEE S TEY ., JICA
BIENSRET A NI OB T T BOEMSEZHRET S,

(2) = D1thE8ERF AT

1) EYER4EEFAI

Ak (B miing & BARIAL O/ 2> D, 1 JE (reef mud) 72 & % B89~ % 355 1%. Foreshore
and Land Reclamation Ordinance 1977 |Z#%-5% | MELAD,”Land Management Division (LMD)
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7 Ontario Hot Mix Producers Association Environmental Practice Guideline 2010
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1. Pre-construction phase

(1) Comments from the public and MELAD regarding the EIA

Monitoring item Comments Response of MPWU
Contents of formal comments
from the public on the ETA
Contents of formal comments
from MELAD on the ETIA
2. Construction phase
(1) Noise (Laeq)
Compliance status Measures
Reference | Weekly | Weekly (e.g. no. of days implemented in
Week Location standard Ave. Max. that exceeded P case of
(dB) (dB) (dB) reference .
non-compliance
standard)
Boundary of
nearest ]
residential 65
arca
*1: Based on IFC guideline value
(2) Air quality
Measures
Week Location Method Compliance status | implemented in case

of non-compliance

Asphalt plant

Visual inspection of dust
emission from exhaust stack
and fugitive dust

Concrete Visual inspection of fugitive
plant dust
Construction | Visual inspection of exhaust
site gas emission from
construction vehicles and
machines
(3) Water quality
Measures
Week Location Method Compliance status | implemented in case
of non-compliance
Concrete Visual inspection of settling
plant pond and drainage system
Construction | Visual inspection of oil leaks
site of construction equipment
and oil films
Construction | Measurement of seawater pH
site levels
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Construction

Visual inspection of turbidity

site dispersion
(4) Soil
Measures
Week Location Method Compliance status | implemented in case
of non-compliance
Storage and Visual inspection of leaks of
handling hazardous liquids
areas of
hazardous
liquids
(5) Odor
Measures
Week Location Method Compliance status | implemented in case

of non-compliance

Asphalt plant

Checking of odor at nearest
sensitive receptor.

(6) Waste

Week

Location

Method

Compliance status

Measures
implemented in case
of non-compliance

Waste
storage area

Checking whether wastes are
stored and handled in
accordance to the
contractor’s Waste
Management Plan

2-2-3-1-10 BEFz v URX b

£ 2-2-3-23 ICAFHYOBRETF v U X7
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Category Environmental Main Check ltems Yes: Y Confirmation of Environmental Considerations
ltem No: N (Reasons, Mitigation Measures)
1 Permits and | (1) EIA and | (a) Have EIA reports been already prepared in official | (a) Y (a) The EIA (BEIA) report was submitted to MELAD on
Explanation Environmental process? (b) N January 2016.
Permits (b) Have EIA reports been approved by authorities of the | (¢) N (b) EIA approval is expected to be obtained by end of April
host country's government? (d) N 2016.
(c) Have EIA reports been unconditionally approved? If (c) EIA not approved yet.
conditions are imposed on the approval of EIA reports, are (d) There are no other environmental permits required.
the conditions satisfied?
(d) In addition to the above approvals, have other required
environmental permits been obtained from the appropriate
regulatory authorities of the host country's government?
(2) Explanation to | (a) Have contents of the project and the potential impacts | (a) Y (a) Public consultation meeting was held on September 2015
the Local | been adequately explained to the local stakeholders based on | (b) Y by MPWU. Around 20 people participated including local
Stakeholders appropriate procedures, including information disclosure? Is residents. There were no objections raised towards the project
understanding obtained from the local stakeholders? once the concerns raised by the participants were answered.
(b) Have the comment from the stakeholders (such as local The submitted EIA report was displayed for public comment
residents) been reflected to the project design? (e.g. national library, MELAD office, local council, USP) in
accordance to the EIA regulation.
A public hearing is planned at the end of April 2016.
(b) So far no objections have been raised on the project design.
(3) Examination of | (a) Have alternative plans of the project been examined with | (a) Y (a) The following two reconstruction options were initially

Alternatives

social and environmental considerations?

considered:

Option 1: Reconstruction of Causeway by strengthening of
existing structures without any alteration to the roadway
alignment

Option 2: Reconstruction of Causeway by replacing with a
new bridge (3 km)

The two options were compared by considering factors such as
cost, durability, construction and maintenance difficulties, and
environmental impacts. While option 2 had certain advantages
over option 1 (e.g. higher durability), option 1 was selected
mainly due to lower cost, easiness of construction and
maintenance, and no requirement of land acquisition.

Once option 1 was adopted, various strengthening options
were compared for the Causeway structures (e.g. revetment,
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Environmental

Yes: Y

Confirmation of Environmental Considerations

Category ltem Main Check Items No: N (Reasons, Mitigation Measures)
roadway, bridge), considering mainly factors such as cost,
durability and difficulty of construction and maintenance.
There were no major differences in the environmental impacts
between each option.
2 Pollution | (1) Air Quality (a) Is there a possibility that air pollutants emitted from the | (a) N (a) Due to the resurfacing of the roadway, the local air quality
Control project related sources, such as vehicles traffic will affect | (b) N is expected to improve as there will be less dust emitted from
ambient air quality? Does ambient air quality comply with the passing vehicles.
the country's air quality standards? Are any mitigating (b) There are no industrial areas near the Causeway.
measures taken?
(b) Where industrial areas already exist near the route, is
there a possibility that the project will make air pollution
worse?

(1) Water Quality (a) Is there a possibility that soil runoff from the bare lands | (a) N (a) There will be no earthmoving activities that may cause soil
resulting from earthmoving activities, such as cutting and | (b) N runoff.
filling will cause water quality degradation in downstream | (¢) N (b) Surface runoff will discharge to the sea.
water areas? (c) There will be no facilities that discharges effluents. In the
(b) Is there a possibility that surface runoff from roads will construction phase, concrete washwater will be generated from
contaminate water sources, such as groundwater? the concrete plant but washwater will be retained on site by
(c¢) Do effluents from various facilities, such as parking collecting into a settlement pond (see 5(1) for more details).
areas/service areas comply with the country's effluent
standards and ambient water quality standards? Is there a
possibility that the effluents will cause areas not to comply
with the country's ambient water quality standards?

(2) Wastes (a) Are wastes generated from the project facilities, such as | (a) Y (a) There will be no waste generating facilities. Construction
parking areas/service areas, properly treated and disposed of waste will be managed in accordance to waste management
in accordance with the country's regulations? plan (see 5(1) for more details)

(3) Noise and | (a) Do noise and vibrations from the vehicle and train traffic | (a) Y (a) Due to the resurfacing of the roadway, the local noise level

Vibration comply with the country's standards? is expected to improve as there will be less noise emitted from

the passing vehicles.
3 Natural | (1) Protected Areas | (a) Is the project site located in protected areas designated | (a) N (a) There are no protected areas around the Causeway.
Environment by the country’s laws or international treaties and
conventions? Is there a possibility that the project will affect
the protected areas?

(2) Ecosystem (a) Does the project site encompass primeval forests, | (a) Y (a) A coral reef is distributed along the reef slope. However, no

tropical rain forests, ecologically valuable habitats (e.g., | (b) N impacts are expected as the reef slope is more than 400-500 m
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Category

Environmental
Item

Main Check Items

Yes: Y
No: N

Confirmation of Environmental Considerations
(Reasons, Mitigation Measures)

coral reefs, mangroves, or tidal flats)?

(b) Does the project site encompass the protected habitats of
endangered species designated by the country's laws or
international treaties and conventions?

(c) If significant ecological impacts are anticipated, are
adequate protection measures taken to reduce the impacts on
the ecosystem?

(d) Are adequate protection measures taken to prevent
impacts, such as disruption of migration routes, habitat
fragmentation, and traffic accident of wildlife and livestock?
(e) Is there a possibility that installation of roads will cause
impacts, such as destruction of forest, poaching,
desertification, reduction in wetland areas, and disturbance
of ecosystems due to introduction of exotic (non-native
invasive) species and pests? Are adequate measures for
preventing such impacts considered?

(f) In cases the project site is located at undeveloped areas,
is there a possibility that the new development will result in
extensive loss of natural environments?

()N
(dN
()N
(HN

from the Causeway.

(b) Two endangered species (one coral and one fish species)
under IUCN Red List have been identified in the reef slope
area. However, no impacts are expected as the reef slope is
more than 400-500 m from the Causeway.

(¢)-(f) No significant ecological impacts are expected as the
project involves only reconstruction of the existing Causeway
structures.

(3) Hydrology

(a) Is there a possibility that alteration of topographic
features and installation of structures, such as tunnels will
adversely affect surface water and groundwater flows?

(a) N

(a) No impacts are expected as the project involves only
reconstruction of the existing Causeway structures.

4) Topography
and Geology

(a) Is there any soft ground on the route that may cause slope
failures or landslides? Are adequate measures considered to
prevent slope failures or landslides, where needed?

(b) Is there a possibility that civil works, such as cutting and
filling will cause slope failures or landslides? Are adequate
measures considered to prevent slope failures or landslides?
(c) Is there a possibility that soil runoff will result from cut
and fill areas, waste soil disposal sites, and borrow sites?
Are adequate measures taken to prevent soil runoff?

(a) N
(b) N
()N

(a)-(c) No impacts are expected as the project involves only
reconstruction of the existing Causeway structures.

4 Social
Environment

(1) Resettlement

(a) Is involuntary resettlement caused by project
implementation? If involuntary resettlement is caused, are
efforts made to minimize the impacts caused by the
resettlement?

(a) N
(b) N
()N
(d N

(a)-(J) No resettlement is required.
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Environmental . Yes: Y Confirmation of Environmental Considerations
Category Main Check Items e
ltem No: N (Reasons, Mitigation Measures)

(b) Is adequate explanation on compensation and | (e) N
resettlement assistance given to affected people prior to | (f) N
resettlement? (&) N
(c) Is the resettlement plan, including compensation with full | (h) N
replacement costs, restoration of livelihoods and living | (i) N
standards developed based on socioeconomic studies on | (j) N
resettlement?
(d) Are the compensations going to be paid prior to the
resettlement?
(e) Are the compensation policies prepared in document?
(f) Does the resettlement plan pay particular attention to
vulnerable groups or people, including women, children, the
elderly, people below the poverty line, ethnic minorities, and
indigenous peoples?
(g) Are agreements with the affected people obtained prior
to resettlement?
(h) Is the organizational framework established to properly
implement resettlement? Are the capacity and budget
secured to implement the plan?
(i) Are any plans developed to monitor the impacts of
resettlement?
(j) Is the grievance redress mechanism established?

(2) Living and | (a) Where roads are newly installed, is there a possibility | (a) N (a) No new roads will be installed.

Livelihood that the project will affect the existing means of | (b) N (b) There will be temporary water use restrictions around the
transportation and the associated workers? Is there a | (¢) N construction area for example during revetment and bridge
possibility that the project will cause significant impacts, | (d) N reconstruction. Impacts of such restrictions are likely to be

such as extensive alteration of existing land uses, changes in
sources of livelihood, or unemployment? Are adequate
measures considered for preventing these impacts?

(b) Is there any possibility that the project will adversely
affect the living conditions of the inhabitants other than the
target population? Are adequate measures considered to
reduce the impacts, if necessary?

(c) Is there any possibility that diseases, including infectious
diseases, such as HIV will be brought due to immigration of

minor as the restrictions will be limited in area and duration.
The local people will be informed beforehand when such
restrictions occur.

(c) The risk of infectious diseases spreading is low as the
majority of the work force will be from the local area.

(d)-(f) No impacts are expected as the project involves only
reconstruction of the existing Causeway structures.
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Category

Environmental
Item

Main Check Items

Yes: Y
No: N

Confirmation of Environmental Considerations
(Reasons, Mitigation Measures)

workers associated with the project? Are
considerations given to public health, if necessary?
(d) Is there any possibility that the project will adversely
affect road traffic in the surrounding areas (e.g., increase of
traffic congestion and traffic accidents)?

(e) Is there any possibility that roads will impede the
movement of inhabitants?

(f) Is there any possibility that structures associated with
roads (such as bridges) will cause a sun shading and radio

interference?

adequate

(3) Heritage

(a) Is there a possibility that the project will damage the

local archeological, historical, cultural, and religious

heritage? Are adequate measures considered to protect these
sites in accordance with the country’s laws?

(a) N

(a) There are no archeological, historical, cultural and religious
heritage sites around the project site.

(4) Landscape

(a) Is there a possibility that the project will adversely affect
the local landscape? Are necessary measures taken?

(a) N

(a) No impacts are expected as the project involves only
reconstruction of the existing Causeway structures.

(5) Ethnic
Minorities and
Indigenous Peoples

(a) Are considerations given to reduce impacts on the culture
and lifestyle of ethnic minorities and indigenous peoples?
(b) Are all of the rights of ethnic minorities and indigenous
peoples in relation to land and resources respected?

(a) N
(b) N

(a) & (b) There are no ethnic minorities and indigenous
peoples in the project affected areas.

(6) Working
Conditions

(a) Is the project proponent not violating any laws and
ordinances associated with the working conditions of the
country which the project proponent should observe in the
project?

(b) Are safety
individuals involved in the project, such as the installation

tangible considerations in place for
of safety equipment which prevents industrial accidents, and
management of hazardous materials?

(c) Are intangible measures being planned and implemented
such as the

for individuals involved in the project,

establishment of a safety and health program, and safety
training (including traffic safety and public health) for
workers etc.?

(d) Are appropriate measures taken to ensure that security

guards involved in the project not to violate safety of other

(a) N
()Y
@Y
@y

(a) No

(b)-(d) Construction works will be conducted in accordance to
JICA’s safety guideline “The Guidance for the Management of
Safety for Construction Works in Japanese ODA Projects
(2014)”. Following are some of the main safety measures that
will be implemented:

- Preparation of safety plan

- Implementation of environment, health and safety (EHS)
induction programs for all workers

- Provision of personal protective equipment (PPE)

- Strict compliance to speed limits

- Avoid using roads with high risk of accidents

- Placement of warning signs and traffic control officers (e.g.
during traffic restrictions)
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Environmental . Yes: Y Confirmation of Environmental Considerations
Category Main Check Items e
ltem No: N (Reasons, Mitigation Measures)
individuals involved, or local residents?
5 Others (1) Impacts during | (a) Are adequate measures considered to reduce impacts | (a) Y (a) One of the main environmental concerns during the
Construction during construction (e.g., noise, vibrations, turbid water, | (b) Y construction phase is the potential pollution that may arise
dust, exhaust gases, and wastes)? ©Y from the operation of the asphalt and concrete plants and waste

(b) If construction activities adversely affect the natural
environment (ecosystem), are adequate measures considered
to reduce impacts?

(¢) If construction activities adversely affect the social
environment, are adequate measures considered to reduce
impacts?

generation. Following are the main mitigation measures
planned for the asphalt and concrete plants and waste
generation.

-The main concern for the asphalt plant is the dust generated
from the aggregate drying process. Dust emission from this
process is planned to be reduced significantly by installing
primary and secondary dust collection units.

-The main concern for the concrete plant is the concrete
washwater generated from agitator washout and charging areas,
slumping station and so on. The washwater will include
concrete materials (e.g. cement, sand, aggregates) and will be
highly alkaline. The plant will be designed so that all
washwater (including contaminated stormwater) are retained
on site by collecting and diverting the washwater to an
impermeable settling pond, and reusing the captured
washwater. Discharge of washwater will only be allowed
providing that pH and suspended solid levels are within World
Bank discharge standard (pH: 6-9, suspended solids:< 50
mg/1).

-Waste management is a key issue, especially since South
Tarawa has limited landfill capacity and no facility to receive
hazardous wastes. Waste volume will be minimized by
promoting 3R (reduce, reuse and recycle), and any wastes that
cannot be appropriately reused/recycle or disposed in South
Tarawa will be transported and disposed overseas.

(b) Impacts on natural environment are unlikely providing that
the planned pollution control measures are properly
implemented.

(c) There will be temporary water use restrictions around the
construction area for example during revetment and bridge
reconstruction. Impacts of such restrictions are likely to be
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Category Environmental Main Check ltems Yes: Y Confirmation of Env.it."onr.nental Considerations
ltem No: N (Reasons, Mitigation Measures)
minor as the restrictions will be limited in area and duration.
The local people will be informed beforehand when such
restrictions occur.
(2) Monitoring (a) Does the proponent develop and implement monitoring | (a) Y (a)(b)
program for the environmental items that are considered to | (b) Y Monitoring will be conducted through combination of field
have potential impacts? ©Y measurement and visual inspection. Covered items are air
(b) What are the items, methods and frequencies of the | (d) Y quality, water quality, soil, noise, odor and waste. See
monitoring program? Environmental Monitoring Plan for more details.
(c¢) Does the proponent establish an adequate monitoring (c) Monitoring will be conducted by the construction
framework (organization, personnel, equipment, and contractor and supervising consultant. Cost for monitoring
adequate budget to sustain the monitoring framework)? equipment is included in the project budget. A qualified and
(d) Are any regulatory requirements pertaining to the experienced environmental officer is planned to be assigned on
monitoring report system identified, such as the format and the contractors team and supervising consultant.
frequency of reports from the proponent to the regulatory (d) Reporting will be conducted in accordance to the
authorities? conditions stipulated in the EIA approval. The construction
contractor will nevertheless be required to report regularly to
the construction supervisor and MPWU.
Reference to | (a) Where necessary, pertinent items described in the | (a) Y (a)(b) Not relevant
Checklist of Other | Forestry Projects checklist should also be checked (e.g.,
Sectors projects including large areas of deforestation).
(b) Where necessary, pertinent items described in the Power
Transmission and Distribution Lines checklist should also be
checked (e.g., projects including installation of power
transmission lines and/or electric distribution facilities).
Note on Using | (a) If necessary, the impacts to transboundary or global | (a) N (a) There are no transboundary impacts.
Environmental issues should be confirmed, (e.g., the project includes
Checklist factors that may cause problems, such as transboundary

waste treatment, acid rain, destruction of the ozone layer, or
global warming).
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