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M2 H5 1T 2 BB AL 2 53 O 7= B KA~ 2 % — 75 DR TE, B X OV FAKE GRS OHERFE
HEENUED - OWHEEEZ ETe [7 4 U—EEHRHXG KL~ A X —7" 7 VRET R Y =
7 b R 2021 4F 10 H X0 Ehi Sz,

VAR ORE 1 THEEHXG KU~ 22 —7F ) [ZBWT, EZEMBAETHL [EGLH T
AT DASDT 7Y A% 10%ET 5] 2O DEGNPIA | FEEHX 0D 6 1] (Lautoka, Nadi,
Ba, Tavua, Rakiraki, Sigatoka) % %ZRIZF%E L7z,

2IEHORMRE 2 THHT TAKE~ A X —7F ) T, x4 % Lautoka 7 » Nadi BT & LT, FK
HERFWHZRE Lz, WAF L0 EEDH > - EESLELXAL O MGt 7e £ 25 E 2. Lautoka il
Vitogo #LER[X| Natabua ZLEE[X(Z453H]| L, Nadi fT}E Sabeto ZLBE[X | Navakai ZLEE[X | Moala ZLEE[X (T
SEILTz, TARREESA S DOE & OWika 5 E 2. Navakai PR XIE SEZ HEKBEHER IR DA% 7
—Yar7r 4 yFE LT, TODIE] E\W9H,), Zofth 4 B XIIMERRE 2 0FH 3 5 554 508
\Z General JEKFEVERHGDOEK AKE (LLF, ITFE] W) ,) Z28ATIFEL o7, BEHEL
NEATIZEEIZ 38 B L T\ 5 Natabua ZLFE[X, Navakai LB X OESCIEN A E WS D EE 2 3HFH DL
K3 MERET vy =7 MRS Pre-F/S I THESEFEZRIE L Pre-F/S & Fhi T 2,

1-2 EBORELEH
3HERDEETIE, AR 1. B 2 ORESEEIFHEITIED Pre-F/S DREEITI, THHDORE

DA LT, KO TR OBIERE - RO RMAE Sh . WK O
i+ AR IR R DK H 5T 5 2 L 2 HIO LT 5,

| BERE B B EKMEREIET 55 51 ~ - JoA MLEE || Bk
B0 AEN L TEEBEN PARES 1D, 2 4VTAF—7KJE&A
g | TR K ALIEN PR & M= AT 1= BT . TAKEN/PAS i e 2U
B2 per RSERNI 451
EEhb. HBEENEH
|BE-3| FAENPTEBESNF-EBATOD LY MR APreF/SAEREEN S, | MsgbEh3,

l_ﬂ omy . EEERO KEBROBAERE - ks EOREE.
RO - ARG EESRERUKEEREICES

Hl : R/D I2FE-S % JET 1ERR
B 1-21 EBEORREEAHW
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BEREIFHTEMT 2R Y =7 ME, R 1~3 12T LT, R 4 O FAGEHERE BREE
L EITS, ZHETO2ERT, ORI ORERHMESCELERE L2 Fhe L. @F ORI
WCREZD BRI A2 5K E L. Of& R O ) %215 T, BB /1L 72 D DORHME % F BRI FEhi L 7=,
52 BNCIFRMENC RSN T A U T A UHE, OIT HE S X ORIWHE & F2hi - 5.

515 | 5280
¥ 2021 2022 2023 2024
40 | 1Q | 2Q [ 3Q | 4Q | 1Q [ 2Q | 3Q | 4Q | 1Q | 2Q | 3Q
Va5l (X 75 Ak AL B
sl |
(R H-1)
T A

vAI—T T |

(RR-2)
BREXD

(R 3-3)
FEEE M H O
b
(R 3-4)
Higt : R/D TS % JET {ERK
X122 HEDT7 xz— ST AR

1-3 Fud=xs hDOEREKE

(1) A FFHEZEEZ : Joint Coordination Committee

A7 v=7 MIK 1-3.1 (T ARFHEZE S « Joint Coordination Committee (UL, [JCC) &
W) EEMARIOFEEE L, ZDIJCC EHWTIET & 7 ¢ ¥ —[EI O 5 10 O HFEAE <08 EBk
BIZE Y RE LIZRHE OEC AR E B E 20T 2, JCCOERFEENTIUTOLEY Th D,

v F 1 O HIXIEKEE M/P, 5 2 IO HRT FAKGE M/P K OF Pre-F/S O HERfifg 780 KRR
v uavxs ORI OGN OSHEE & oA B

1-2
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Fijian Sides

Project Team *Ministry of Waterways and Environment
- Project Director, Permanent Secretary, MIMS *Ministry of Economy

* Project Manager, Chief Executive Officer, WAF -Ministry of Lands and Mineral Resources
- Personnel from Department of Water and Sewerage, |*Ministry of Housing and Community

MIMS Development

*Personnel from Chief Operating Officer, WAF *Ministry of Health and Medical Services
Technical Committee_ ... ____________________ _| (Central Board of Health: CBH)
i Y - Fiji Bureau of Statistics

Department of Water and Sewerage, MIMS .iTaukei Land Trust Board

*Senior Technical Officer Sewerage
* Technical Officer High Grade Sewerage
*Personnel from the Counterpart

*Ministry of Local Government
*Municipal Councils
- Provincial Office

WAFE _ _ - Utility Providers
- Chief Operating Officer .
+Acting National Manager of Wastewater Japanese Sides

*Manager Infrastructure and Service Delivery Western j:gﬁ E'J' 3ﬁ|ce rt
*Personnel from the Counterpart | eadquarters
o e B 3 e e S ‘| Others
{} Support - The Embassy of Japan

- Fukuoka City
JICA Expert Team  [)|CA Experts] [Other Members|| - ponors

- Other relevant Organizations

*] MIMS : BIAILESE - K4V — b & - #Eifiy  (Ministry of Public Works, Meteorological Services and Transport (MPW))
*2 MOE : B4 #54 (Ministry of Finance (MOF))

High : R/D 1235 % JET R
1-31 AZEBOEHAH

(2) 7 KA H—

KREBII~AZ =TT DOERE EWHE 2 & L EINTBIRICIR DBV T, &I HE R T KE R
FOT7 RS Y=L LTHAHEB WD, METHIIEEY 4 V—ICBW T ETFAKEFEITRL M
ZELTBY, WAF O3y hU—27 &AL, FERRIBRLIHBREZALTNWS,

(3) JICA HEFXF—L (JET)

A7 =7 PORBKRUOBBREIZILLTOEBY THD (F 1-31FM), £7-. JICA LV &M
EETKERICHLTT RSP =L L TEHAZEKHEL B, mEfEE I TKERIZ e 2
~ OIEENLEE DONEICHOWTHEE 217> T\ 5,
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F1-31 FAEA IV N—

JICA
K4 Gil:)
A ) F5 B JCAARHE HERIRBEHREESHE I LV —T BE
5 RERHR JICARES HIBKBRFEHREEH VL —7 BE
PRI 240 JICARES  HIBKERBEHREE I 7V —7  HET
FiH BH— JICARES HIBKBREHEREEH LV —7 BB
KE JCA 7 4 U—F¥KiT A
HeE A JCA 7 4 V—F¥ EEHRER
= A ] JCA 7 4 V—5% GCEAEE (KEA 7 7)
(7 RAA Y — FE[EH)
K4 Gil:)
NGRS E IR TKERRIGH BORRERE SRR
) EAh EE TKE ARG BORRERE &
T HRERR E T KE ARG BORREE =T
NP B EE TKERREE BURREEGE PR
KH 3k EE TGRSR FAKEERES PR 2 —  BUER LRE
I NE L NF—A
K4 HY Gil:
Hg mAE B BB AN KB ] SR Ak= v
WIRE RIERS ATE AR T - 9k e B =
i fRlRE FKIE EHE ARk v
UG 278 Oy WOUVER G SR Ak= v
Yer RAE—UNFEN BT | FARMQERGE - 325 AR K=
AR e K B E/BE P K A NTFRZ= V=%V v I ett
AR F5H B MR M SR Ak= v
FA L B ARk v
A 85 JfE—ER FESL/ i TGt RSt A A= v
EB &2 FRE B T RSt A A= v
T Wb+ RS R RS NTFRZ V=% v et
R FE H R R A NTFRZ V=% o TR Et
[ I 35— FAGEFHE T RS - SR A=
Divesh SAMI TAGEFHE NRW Macallan (Fiji) Ltd
Daiana BOLA TAGEFHE NRW Macallan (Fiji) Ltd
Andrew BANNER +ARTV=T NRW Macallan (Fiji) Ltd
Aneshwar AMIT B T NRW Macallan (Fiji) Ltd
Ashika SINGH FhE NRW Macallan (Fiji) Ltd
Mgt : JET

1-4 ik

AREZORGHIITR 1-4.1 13T 7 0 D—[HEH#MX TH Y . & TAKE M/P THELTZ
Lautoka 17 * Nadi AT OALEE X EH] 1-4.2 D@ Y Th D,
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Hidh : JET

X 1-41 AREBEOXRXIR

feetifi s - Moala

- A Hh - Navakai (BETT)

| Divided Service Area

| [ Nadi Central

D Sewerage Service Area
Existing Facility

WWTP
I served Area by WAF

[ ] Lanoka Nerth
| Lautoka Central
|| Nadi North

[ ] Nadi South

High : JET
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X 1-4.2 Lautoka T * Nadi BT O T /KQLE X & T KALERE B H
1-5 BILORMER

R ACALES B BR A X 0 BEIZ 40~50 2238 L T Y | Navakai F/KAUERE, T3k IDEA
ENOUSETENER SN DD, BUROMHKENLHE N2 REBB LWL B LN
Do ZOMICHHEFFEHORE, ©7 L—F ZT U & Lm0 R I - 5 fEs oK
IZE D FARNFIIIE S5, St AR HE 23 2 T & TUORUVRIE AWV T D, WAF [ K&
YK FEEZ B CTE TWRWI LD FBlOBEE & BRI HEC7 2 & SRS T KLER O
AE ST HEIROIERIEST N R K DR & 72 > T D,

F 7o, VHIRIZ DN T b bl 7 ALBE b F &AL 5 D3 FERE ST W RVIRREIC S D70 & R DA
MNET HND, 3 1-5.1 10 PR O SARM72 ME S 2R,

% 1-5.1 Natabua, Navakai FZKLERE D RIER

L Natabua T KBRS Navakai /K LEE35
© RURIEHE A R LA WAL KR < BOREER R U W ALERKE
ALBERE S DA 2 « ARSI O E
AL BUERRBICE 2MAER JPREEN) © | + =T L—20ORE GHEGH : 86, B
BT WEt :4H)
- IDEA MiEMIBIE ORREEAL (REVBTED
Sl EHEARE)
BIEFHE AR (LB MBLE 40 421 T— © RFENBROBI & HRE AR
0 I FEHiE) < IRkt =T L—& OglE GHEs
VYR Y 2R B ALy S 0 R a0 (R 7K QVERSG AT Bo2h, EBEEE:1H)
TOMA LT HE) < THRBIKEE O b
— BRI X 2 UT BRI~ D H © RSO KRN (BN BT REE)
—JEFNIZ & 2 WKk~ ¥
c YRR ORE . WY e HERFE L O 2
Z DAt - EEYE Y b0 T U
=N S A E F ORkR

High : JET

3% 1-5.2 |2 Natabua T /KALEES D F/KE %, 3 1-5.3 | Navakai [ ZKLERS D At /K& % PEK FEE
& & HIZRT, Natabua F7KALERYS . Navakai F/KALEREG )~ B OBREGRAKE X 7 « ¥ —[E O PRI
HEZEFTE TN 3% <, BOD OMsFF (FEHEZ i 72 3k o 7 3 oKy o 7
VRS IXFEINZE AL, Natabua THI 50%. Navakai THJ 60% Th 5,
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7 PTG I X 5 — T HET 1 P 7 |

B2E BREHRM:

2-1  Pre-F/S DELRFEEDEE

(1) HBAEX

T N AGE MP TOMFHZ T, Lautoka * Nadi (% 5 #LEEX (Vitogo, Natabua, Sabeto, Navakai,
Moala) [(TALERX Z53E U TR 5 2 & DSREHICAR & Hilr S iz, 20 SABEX D 5 6| #il
e ERE LT 0 BEICBEAF D FRALEEY; 3 & % Natabua ZLEE[X & Navakai ZLER X 0D FEfifi 4B 55 D3 i/
LI ENTZ, Ko T, Pre-F/SORERT 1Y =7 ~iE Natabua #LEE[X - Navakai ZLBLX. D =2 R — %
Y EDPLERT D,

(2) #WHTAKEMP THHINW 2P =2 M

FRTH R /KE MP CIEERfE# 2~ HAY & L C. Natabua ZLFE[X . Navakai ZLFEX & ¢ 2 7 = — X T
HTA2FEN/HERINTNWDE, 7J7=—XS S22 harviR—3r MNIR2-11DHEY, =
DERDY A KNND Pre-FISOELETv Y =27 NE2RET D,

#2-1.1 #HHET/AKE MPIZTHHINZ 2RBEROEF 2V R—K b

SLEHX Rl BE= R
Natabua T AKALER EIREFHHE D 1/2 4y TF % : Q=22,000 m*/ [
T KAV EIREFHHE D 2/2 4y TF % : Q=22,000 m*/ [
JERFEGJRAL | Natabua F/KMLESG M~ | Q=65m’¥/H
it O JE PERE VG TR AVER I 5
e Urban J&32 (Natabua ZLF] AR - MERRAR ¢ Dia.100-750mm L=32 km
K5y) DERFRER A
J— Natabua JLEL =75 O R - UERRRR : Dia.100-750mm L=32 km
R B ORI % Dia.100-600 mm L=72 km
BIE & DB K Dia.100-600 mm L=72 km
Navakai T AKAVER S ERFHEO 1/2 5y OD % : Q=15,000 m*/H
T AKAVER S ERFHE D 2/2 5y OD % : Q=15,000 m*/H
IR Urban J&3i3 (Navakai #LF{ B - YEERHR  Dia.100-900 mm L=29 km
X2E5y) DRI
B Navakai ZLE X 2245 D R - MEERH ¢ Dia.100-900mm L=29 km
. OB Fe# : Dia.100-310 mm L=102 km
B E DA 43 : Dia.100-310 mm L=102 km
Hi# : JET

(3) Pre-F/S DEILFEDRE
Pre-F/S DB FEDREIZH 720 . WAF 1TEEF TS B OBt /K E OJEFEST 2 EEMR L
TWAHZ D, WMFEHELDO KX\ Navakai + Natabua F/KUEREE O E% 28 0e 3L L U CALESHT
5, BEEEOHBSREIIFR 2-12D LB Th D,

2-1
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#2-1.2 BEEEDr—RFHE

HE r—21: r—2 2: r—23:
Nadi & ¥ & T AKLFE Lautoka & & T /KALEHEE Nadi & Lautoka T /KLBHSE

TAKE R K Lautoka: 29,000 Lautoka: 40,500 Lautoka; 29,000
Nadi: 21,100 Nadi: 15,800 Nadi: 15,800

WLEE7K BOD Natabua: 56 Natabua: 40 Natabua: 40

(mg/L) Navakai: 20 Navakai: 47 Navakai: 20

WLFE K BOD AT

(BOD-t/4F) 304 331 237

2= BOD & fif

(BOD-t/%F) 94 67 161

B

(mil. FJD) 413 356 399

B R BOD Afif

(mil. FID/t/4E) 44 >3 25

I -

2-2

1.

JET

> Natabua * Navakai [ /KA & e/ — 2 3 23,

HIT R & 72 © ORI =,

> BETE FKALEREG s & D it /K E D IEHESF X WAF (12
> WALEX D%

I« IR TG ORI WAF I CEITRIBETH 5,

MBBEIND ZENRAHETH D,

BEOLEME

AR=H3I1L, Lautoka 1 Natabua, Nadi H]" Navakai |
X0 FHIROKERE R VELOFERREOSGEIZEMT 2D ThH D, AFEITHGMIKD=—
AR T7 4 V—DFEBBORE BEHE L TWDZ &b, FEhiid BT 2 0B RO S I &,
BRI A MEFReo@mh Th b,

LHIXTH Y |

IROR

(BT R K KOG TR AL PR S 3¢ 2

Lautoka /i Natabua, Nadi BT Navakai (£, Viti Levu & P E5HIX 2

2023 FERF RO 135 E THEINT 5 & RiAFL T 5,

BLIRIZE

IKHEORR NI SN TR Y, AEIER,

RiAEND,

EJN

TR D 3%

SPACTEHEBEE 9~ 2 BAL AT

ZEoTmWEBRIBMZH T 5,

fHL. FRLESORE

R 52 LI

BWOTEHES A OBEMNNHV T
Ak ONOEME RAEN D, FHXOMERXEN A DI 2043 #120%

B 5 FEHIX O _LIKE R OETOMEH TETENS OO, AAROENH 17 n Y =7
N7 P—EFrT o - TU N IHIXIC

BT HBEIAKESN M L7y =7 b 2 THEIY

FF X . Lautoka i Natabua. Nadi B] Navakai DF&4E

Z. 10%I% Nadi #7134 D

DOFEBIZHELTY

P« BUEROMEAKERING RIAEN D,

TKEIZ. 2043 FEICHNT THEERBEMN

7 4 V—EHOENKBAEE (GDP) ORI 25%ITBIENATH Y | 7 ¢ O—EH~OBEE
DI L% 40%1% Lautoka * Nadi (2

%o GRS Y >~ —

FOREEE 72T Z LG BUCERLE L ToOke s L TASRMKBORED LIS,
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2-3

L2NL7Z2 A3 5 2023 4E 1 510D Natabua * Navakai ] F/KZLERIG 0 & O Bt AKE O ESF2R1E 60% F2
FETHU., RO TKRSHE FAMEE LD RIS TWD EHEER SN D, RO T KE
BTN, AAIEOKEE(NZF| ZE Z LTV 5,

ARFFEIL, Natabua, Navakai F7KALERGED FK - HIRMER R 2 ¥ 35 2 & C, [l F/KALBR

BHIWMANT D FTROWEZ A[ieE T 5D ThH D, ;2@ W2 &0 AE K D TPk BT

Zilo 2 & T TUHROKELGEN MR S D & IRIT, K E OERESE OB E IR &
H WX DMHERBRELOMERICOMRMND Z LD b, %%%%@ FITE,

[EZBAFEFHE T d 5 NDP2036 T, 2036 fFE TIZ AR D 70%703 FAKS AT LA~DT 72 AN
FEEE 72D KD TR X T L0 LILiRE 2 TORHTH THED L) L LTWD, £,
MPW! & WAF (27T 2024 4 4 H1Z/AF L7= Water Sector Strategy 2050 (23T, #BH F/KIE
M/P &3 % | Natabua & Navakai F/KULERS OBEEREHE )N 2040 4F £ TIZHERTHHEFEL LT
FTontTtnd, AEEIINOLOBERLEGET 26D THY . FEEOZ LTSV, £,
BEAF bk ORERERIE OMERF T BRD vV 7 MR ZWAT L Gl T A Z L EHETH S,

FHED B AR R

AT T AKIE M/P (2SN CRRGHE O BEEFIRIL 2043 L35,

2-4

TKTE R XI5

TKIEEHE XTI FAKE M/P ERAETH Y . K241 IR TRIEE 25, EFEBEEAETH
% [70% DN NANTFKEIZT Z7EBATEDL LT D] mOOKIEEETH L FHEND F/AKEGHEX
BT L0,

IMPW : [HA > 7 T « K&H— B 244 Ministry of Infrastructure and Meteorological Service (MIMS)
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X 2-4.1 TF/KERHE X, (Natabua * Navakai ZLER[X)

(1) TF/AKEFHBEAD - ZOMEHE 7 L—A
S 1 R075 K BN S O FEARRY 2 5 7 L— A TER T F/KE M/PIZHEL D,

AT T 7KGE M/P I CRRE L7e 5 ALBRIX O R RGHE FKEITER 2-5.1 DY THDH, ZDHHD
Natabua, Navakai ZLBEX X 2 DIZ 7 = — R %507 T PO L B IEEAEET 5 2 b B
KEEEREHKEB LOEfHAT v 72 EZE LT, F 1 HOBHERALZRET 5,

#2501 SE U BEKBIOFE TAR (2043 F—2)

o e Lautoka Nadi -

No 3H BT Vitogo Natabua Sabeto Navakai Moala GLU

1 | AR A 15,130 | 105,590 13,510 52,740 35,420 | 222,390
2 | KRR AL m3/ H/A 0.220 0.220 0.220 0.220 0.220

3| EuER % 90 90 90 90 90

4 | JE5KEFHAL m¥/ A/ A\ 0.200 0.200 0.200 0.200 0.200

5 | EIERIGKE m3/H 3,026 21,118 2,702 10,548 7,084 44 478
6 | HERIGKE m3/H 2,760 15,640 3,110 14,000 8,810 44,320
7 | BAEGKE m3/ H 5,786 36,758 5,812 24,548 15,894 88,798
8 | BAKE % 10 10 10 10 10

9 | BAKE m3/ H 579 3,676 581 2,455 1,589 8,880
10 | FrEiGAKE (HFEH) m3/H 6,365 40,434 6,393 27,003 17,483 97,678
11 | FEiEAKE (HRXK) m3/H 7,001 44477 7,033 29,703 19,232 | 107,446

High : JET

(2) Pre-F/S DX RLFKE

K Pre-F/S C® Natabua T 7/KALES DX EALELK £1X 29,600 m*/H  (H & K). Navakai [F/KULEES
DRIGHEKEIE 19,700 m¥/H (H|K) & L7z,

BEtoaFE & U, il FAREE OB AKE & SRR EKE, BLOEHEAT v 7 %K 2-5.1
WRT, WTHOMMERX G 2 BRETOREHEZEE L TEBY ., FROmEMERKEZ< 2oL T, 1B
B B & IREEA 2 & 2 T2 A ICHBE SN D A KRR 29,600 m¥/H (HAAR) . 19,70 om¥/ H (H#x
K) &725D, Pre-F/SIZTEAHT 5 FRMBESER ORFEIL, MBMEKEICNZ, AT F AR
CIZ XD 1 RFRIERFC b AN ER COLBRISZ B E L CRET D, dfMITE 3=, H47
Y,
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= Natabua_B 77 A7 Natabua_ A TFHERZ (FILRKE~— 2
e Navakai_ B -7 A7 Navakai B FHERZ (FlRKE~— )
50,000
Natabua
H 40.000
— Natabua 11
ol F18 29,600m%/ B
30,000 ! :
20,000
- 17,900 = 1.1
10,000 : ! 19,7008/ 8
e > - > 2
Navakai Navakai
o0 | B % 2
2015 2020 2025 2030 2035 2040 2045 2050 2055 2060
HiL - JET

2-5.1 Natabua * Navakai F/KLFEE DO FHAKETHI
2-6  EHETAKKE

(1) Natabua F/KLERLE

K Pre-F/S Tl 45 FARHEGIMANKE &K E 2 ET %, Natabua /KLY D5 K ALER
Fix TETK (FREBE»LIRAT D TAK) ) ERETGIER R TROGEREKATLELK ) 2 0P8
EREL, BatEAT -7,

Natabua F/KALELS O B &I 22 TR ANKE 2 3K 2-6.1 12”7,

# 2-6.1 Natabua FAMEFDFRAKE*

BOD TSS T-N T-P KR
(mg/L) (mg/L) (mg/L) (mg/L) (©)
398 500 45 11 20
*EVEK, TG ENLEER . BEIEFEKATLEL K ORE
Hidh : JET

1)  ATK
MAKEIZ, 2 T HaORELZ T - Wik 2R < 2014-2019 42, I ONT 2023 F£12F51F 5 Natabua
TG OFAKG IR T —H L0 #£2-62DEBVRE LT, BatOFEHIZ OV TIE
APPENDIX 3-3 % &,
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Partd : A EFHZD Pre-FIS

7 P F RV KIIE ~ R B — T T P 2

% 2-6.2 Natabua F/KAEG DA TKAKE

AR ARKE BOD TSS T-N T-P
m’/ B) (mg/L) (mg/L) (mg/L) (mg/L)
44,477 373 486 37 9
HiEL : JET

2)  JERUEIG TR
Nadi % U" Lautoka @ BLIK TiX, Natabua F/KLEEGNEHHEGE (77 —Y) 2% ATl
0. N¥a—Lsh— (BIHTX Bailing Truck & FEFR) 12 L o TR S JE UG TE 2 B SR
BALTWS, ZDO7=®, Natabua FAKUERY, CIIEBAETHIE O 1 AUkt #8835, AEL
ELTUEINF 22— 20— B HEH S AT G BTG Ve % J8 BTG TR S H 252 T 1o 0 BB K & 1T
VN K AR A AKALERREINS TR 5, BiKIGIEIER A iz, BN THDL TRy &35
(X 2-6.1),
JEE BTG IE O BLBER D /KE % 2R 2-6.3 12797, H S 45 JE R 15 e 8 03k T il

(2017~2036) 1L H ¥ TR 65m3/ HEZEIZ72 5 EABE SN, 96 59 m¥/ H B HBER & LT
Natabua F/KLELSGOVE KB RIZHHAT D GEMIIZ DU TlX APPENDIX 3-3 22 f)

Bailed Septic Tank Sludge I- n ;e;n:| ------ NewWWTP P = T -7 =77 77 -
e I lan -
|Septage} Dewatering Discharge to
riversbaysfocean
i ’*m * Wasiewater
Treatment

Leachate Plant

Co-treatment
Seuuﬁe'lean.hatu

Fiped Sewerage

Mechanical Sun-Dryi
Dewatering Bﬂ'
"'1|r|||| Sludge
—

cak
".‘I' ' . i;f;

Sewer N’e!wurk I
Iiewerale] |

I
.l;.,,...
Station
l 1 Fipeline 5ewerage

@—I-

Pump

Dirted |
Sludge

High : JET
2-6.1 T/KRAEZD 7 v— (EHHEBRS T ANZEE)
% 2-6.3 JERUIEGTEBBER OKE
e BOD TSS T-N T-P
(m%H) (mg/L) (mg/L) (mg/L) (mg/L)
59 250 620 37 9
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Hi#t:  “Adoption/Demonstration Experiment Project of Johkaso Sludge Dewatering Machines in
Cebu City (Philippines)” (AMCON INC.) (2016) &£ ¥ JET {Efk
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Partd : #EEFH D Pre-FIS

T P [F PRV KIIE ~ X S — T R T S 2

3) EEBEKRILEK
K Pre-F/S TTl&. Natabua F/KALEEGOMFHI W CEEGEEEKATLERAK (LIRS, TRILERAK] &SF09)
DZFANEEETDHZ LN WAF LY BRI N7,

BUIRARALFE CHRPE R ST 5 South Pacific Distilleries Ltd. DEEISEFEK 252 17 AL 5 BITALFE i g%
% Natabua T7k&&fﬁiﬂ PR L, X"F¥Fa—Lh—TASINS E%7J< ZHETFKO—ETAIR, UASB =
= FEIZL > T LT Hu&&f%k%: Natabua F/KLERGIZZ T AN D, BT o —DOE 2K 2-
6.2 &:m?“ o

ﬁﬁ;& HIKIZAR Pre-F/S OB FHERNLIETH L DD, Natabua T /KULELS O AKERFHI BV
I, BB KOS T ANETRE LTz, BESEFEKBTLELGEER (2 DWW COFEMIT APPENDIX 3-1 2%

M, ALK DKE 2R 2-6.4 127”7,

Distillery Wastewater Mixing Tank Distillery Pre-treatment Plant Natabua WWTP
(Bailing Truck) (UASB unit+Secondary Treatment)

Q: 160 m3/day -

BOD: 30,000 mgfL x 11 Dilution L L

Influent e Effluent e ¥

Raw Sewerage ]
(Pipeline) Q 1 760 m3/d Q: 1,760 m3/d I ]

Q: 1,600 m3/day BOD:3,000 mg/L BOD:300 mg/L

BOD: 373 mg/L

—ly
HijE : JET

X 2-6.2 ESEHEFE/KATAHEED 7 o — (Natabua T KRS TORMLEASZ AN ZHEE)

* 2-6.4 BEEEFEKRIAEKDOEEKE

T BOD TSS T-N T-P
(m¥H) (mg/L) (mg/L) (mg/L) (mg/L)
1,760% 600 600 100 20

TR Sh o LK EE ST,

ZEANIZ DUV Tl APPENDIX 3-1 & 2 [

Higl : WAF, NSW Department of Planning Industry and Environment & ¥ JET {Epk

(2) Navakai T7KLERS

Navakai FALERS; TlE, TETK (FAREENOIAT D TK) ] OHRPUEERGRE 25, AT5K
T - A B < 2014-2019 4, WNT
F265 DEEBDY

DOFAKE L2 2o

B 9HR
pnvg fEl

KAV DR AKBEERN T —& L v,
APPENDIX 4-1 2%,

# 2-6.5 Navakai F/KAESZOFHAKE

2023 T3
BE Lo Wa OFEMIC D

BOD TSS T-N T-P 7KiR
(mg/L) (mg/L) (mg/L) (mg/L) (C)
367 544 37 6 20
High : JET
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Partd . #EIEFHFED Pre-FIS

2-7  HEAKE

7 4 P—EORGRAKEIEREICITR 2-71 0@, —REAED General &, LV EELWEETHD
Significant Ecological Zone (LAR&, [SEZ| EL509) O 2 FEMNHIE I TV 5,

Fz2-7.1 FRyRAKEEYE

ALY
HE =X{2 General Significant Ecological
Zone

pH pH 7-9 7-9

BODS mg/L 40 20

SS mg/L 60 30

Fecal coliforms CFU/100mL 400 200

T-N mg/L 25 10
Ammonia mg/L 10 5

T-P mg/L 5 2

Hi#t : Schedule 3 of the Waste Disposal and Recycling Regulations of Fiji (Environment Management (Waste Disposal and Recycling)
Regulations, 2007).

DOE (2 LAuX, SEZ DAL 17V 7r— N RBREERE 2 Fr IR B, WIBICEH S 415
EORE IS, WAL XIS R S AL 5 ERME T, 7. WAF (3 Suva @ Kinoya | 7ZKALEE
OHUEESEE GEMRREF) 1T\ T, General FEYEICE G L 72 ALBK 2V E I L VD IREND
Ikm AT A FCHFELZED TV D, ZIUTRBEI R D HEFFE R E O Z FHB & L2z
RelpoTW5D, KPre-F/SIZHBWTH Kinoya FAKME, L FIkOZEx HE#HTE5HDE LT

[ General S5V +IREEAIEE | ORI 27T Z & % DOE & Ok CHER L7,

K Pre-F/S TiX B & BV WFEE 21T 9 Natabua F/KLBESEIZ T General FEUEA . F o5 ¢ )1
\Z A9 % Navakai F/KALEREECC SEZ JEUER iK' E & L TRET D,

[General J:HE+HYFPEGRE | OBAICHTZ > Ti. F/S BPE T TRt 2 & {eBr 231 2 DOE (Z
P - a9 534 DOE XS LT LTV,

> TFKALERSS DK B K Otk E
> R EAKIUC BT D BERAK DAL S « BRETIUA )
> R E KSR D BRETH)/ A RIRHIN . S

2-8  JagkFEHmE - FEEHFE T
i K8 M/P I3 % | K Pre-F/S Tl Natabua [ /KRS IC — B> TFIE (LR, [TF ]

LW 9H) %, Navakai F/AKAFESIIA ST —a T 0 vFE (LLF, TODE] W) ,) ZAF
JiAE LT Lz, UBRICS O S KOG T2 BT 5,
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(1) TF#
#2-8.1 TFEDORHFHET
LB, ot BREHE Hig
2oty W=k Surface Loading Rate 35~70 m*/m? - day JSWA*1 Ed.2019, p.103
Water Depth 2.5~4.0 m JSWA*! Ed.2019, p.103
Weir Loading Rate 250 m*/m - day JSWA*1 Ed.2019, p.103
BOKAIR Filter Media Height 1.5~2.0 m JSWA*2, Ed.1984, p.377
HmE T Filter Media Diameter Maximum 45 m JSWA*2 Ed.1984, p.377
Media Specific Surface | 100 m?*/m?3 WEF & ASCE*3, p. 13-146
Area
IWEM Kinetic Coefficient | 0.40 m™!d™! WEF & ASCE, p. 13-169
Temperature Coefficient 1.089 (-) WEF & ASCE, p. 13-169
Reduction  Factor for | 0.732 (-) WEF & ASCE, p. 13-169
Surface Loss with
Increasing Area
Hydraulic Rate | 1.396 (-) WEF & ASCE, p. 13-169
Coefficient
Minimum Sewerage/Air | A2.8°C WEF & ASCE, p.13-159
Temperature  Difference
Requirement for Natural
Draft
Ventilation
Air Flow in Filter Media 1 m*/min/m? CPHEEO™, p.250
N-removal rate of double | 33% Pearce™’, p.47-52
TF System
HBOK AR BOD loading 1.20 kg-BOD/(m? - day) JSWA, Ed.1984, p.379
(—BH) (BOD Removal)
HBOK AR BOD loading 0.16 kg-BOD/(m® - day) WEF & ASCE, p.13-173
(ZEeH) (Ammonia Nitrification
+ BOD Removal)
Ammonia Nitrification 75 % WEF & ASCE, p.13-173
WK Fe:P Ratio of coaggulant | 1:1 JWWA™6 p 185-190
Rapid Mixing Canal HRT | 1~5 min JTWWA6 p 185-190
Flocculation Canal HRT 20~30 min JTWWA6 p 185-190
58 Sy W Sa1it) Settling Time 6~12 hrs JSWA, Ed.2019, p.108
Water Depth 3.0~4.0 m JSWA, Ed.2019, p.108
Surface loading rate 8~12 m*/m? - day JSWA, Ed.2019, p.108
Weir loading rate 25~30 m*/m? * day JSWA, Ed.2019, p.108
125~250 m*/m? * day Metcalf & Eddy™”7, p.620
YRR Chlorine contact time 15 min JSWA, Ed.2019, p.238

X1 FRIE R -

RREHRE & MR (T2f@) 2019 4ERIC, AARAERTE N B AR T KBRS , 2019

X2 0 CTKIERERR AT - BREHEE & AR 1984 R0, AEAEEIE N B AR TKER 2, 1984

2% 3 1 “Design of Municipal Wastewater Treatment Plants: WEF Manual of Practice No.8 ASCE Manuals and Reports on Engineering Practice

No.76: Fifth Edition,” Water Environment Federation & American Society of Civil Engineers, 2010

4 : “Manual on Sewerage and Sewerage Treatment: Second Edition,” Central Public Health and Environmental Engineering Organization,

1993

$¢ 5 : “Trickling filters for upgrading low technology wastewater plants for nitrogen removal,” P. Pearce, 2004
X6 1 AGEMRRERFHHR R A E HEENE A B AUKIE #43,2012
X 7 : ”Wastewater Engineering 4th Edition,” MetCalf & Eddy, 2004

High : JET
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Partd . #EIEFHFED Pre-FIS

)

oD ¥
#2-82 ODEOREFHET
SLLBRH, #EIL AREHE Hid
4% 7 — 3 | HRT 24~36 hrs JSWA*! Ed.2019, p.103
avTAvTF Water Depth 1.0~5.0 m JSWA, Ed.2019, p.103
Basin Width 2.0~6.0 m JSWA, Ed.2019, p.103
MLSS 3,000~4,000 mg/L JSWA, Ed.2019, p.103
BOD-SS loading 0.03~0.05 mg-BOD/kg-SS - day JSWA, Ed.2019, p.103
Return Sludge Ratio 100~200 % JSWA, Ed.2019, p.103
BRI Settling Time 6~12 hrs JSWA, Ed.2019, p.108
Water Depth 3.0~4.0 m JSWA, Ed.2019, p.108
Surface loading rate 8~12 m*/m? + day JSWA, Ed.2019, p.108
Weir loading rate 25~30 m*/m? + day JSWA, Ed.2019, p.108
125~250 m*/m? * day Metcalf & Eddy™2, p.620
H IR Chlorine Contact Time 15 min JSWA, Ed.2019, p.238

X1 TFAEMRREIE - BREHEE &ML (RIR) 2019 RO, AREAERIE A B AT AGE 2 , 2019
% 2 : ”Wastewater Engineering 4th Edition,” MetCalf & Eddy, 2004

High : JET
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Partd . #EIEFHFED Pre-FIS

#3E Natabua /KA

31 EEHE—E

Natabua F/RERGITEBLLO ["ZEbHiE] 726 [TF & (CE) +EEmE] (sl U 28
BI oL lbiT, 51 LI TUERE ) 2 A K 29,800 m*/ H ., &5 2 8 THFIC T HE&EK 44,800 m¥/
HECHITRT 5, 728, WAF OELIC LV GAMERRGER 1T D A > T F v A% T—RIURIEIRRE

(55 14 - 5 RYElR, 55 28] 0 7 RFEIR) LR B A THLHRURANEZMI T 5 L), 7E
\ZRIB & FRlo Y Toikat & Lz, (R 3-1.1)

F 72, Natabua F/KE LK - GIRALERIEELISMZ &, LT Ofisk & FALERIG N 720 U Bk
HIZ PR % (8 3-1.3, BEEFEKBTLBMER I >V COZEMIL APPENDIX 3-1, il F/KALERSG T
YRR« IBRIALRERY - A A H ARERRIT OV TIE APPENDIX 3-2 22 03), U 5IZFE,
Natabua F/KMBEGOMEE 7 0 —(F 2 LV EH L 725 (K 3-1.1, K 3-1.2),

# 3-1.1 Natabua F/KXLEEEE DR

HH LR B1H+5 21

PUBESES [Wastewater] [ Wastewater]
* Raw Sewerage * Raw Sewerage
* Pretreated distillery wastewater * Pretreated distillery wastewater
[Sludge] [Sludge]
* Septic Sludge * Septic Sludge
* Pretreatment Plant Sludge * Pretreatment Plant Sludge

* Thickened raw sludge from other
WWTPs
LI TR Two-stage Trickling Filter with post-coagulation
— RFI DR 1 Primary Clarifier

2 Stage-one Trickling Filter

2 Stage-two Trickling Filter

1 Coagulation/Flocculation Canal
1 Final Clarifier

ABRAKE 29,800 m%/ H 44,800 m%/ H
RFIE 6 lines 8 lines total
—RFIDREHLIRET) 5,600 m3/ H (6,100 m* H per line including all return flows)
—RINDERARILERRE ! 6,600 m3/H (including all return flows)
AaEfE | &5 24.5] ha*2*3 46.5 ha*2*3

AL IR 16.36 ha 24.51 ha

{5IER B BiRpR 3.68 ha 4.93 ha

HIERE S 4.48 ha 13.99 ha

ﬁ?ffjff T 0.00 ha 3.05 ha

*1 IR RALBRRE NI A MR D i/ HRT/ R KRARFICE S EHE, +o 2B K E Z IR T 5 72 OITITLBIRE ) O~ — ¥ U REER DS A
ThaHILICHETS

* [ FE K ATALERRERR 2 & & 72\ (HEE F H i FE: 2.88 ha)

*3 Natabua F/KLEE OB % & Te

GBSO Ny 77— — BB T

Hig : JET
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7 P F RV KIIE ~ R B — T T P 2

% 3-1.2 Natabua TALEFOFHAKE « BHELEKE

: . B AR
HE MAKE (General Standards)

BOD (mg/L) 398 40

SS (mg/L) 500 60

T-N (mg/L) 45 >

T-P (mg/L) 11 >

*: ATALBREE DREIEREK, M OE 7T — VRG2S T

High : JET

7 3-1.3 Natabua T/KALHEIE D BFERMHEER

. BRTIE Pre-F/S
HERR 4 = Natabua TR & DD Y e e
FEHCRTETE | Bailing Truck MA & 102 JERiCH PHIIE TR TS DR 1
WERRE | B (B7T—) oL DX HRAR- B DI ©
o WLBEIR 2 5 K LB RIC 3 0 AL
——— South Pacific Distillery > 5 Bailing | -« &2 6 O AIE K CEEEFEK %
AL 2 Tn}ck PN SN2 BEEBE K DAL FIR UG KALBR 21T 5 %1 H X
Jiti 2 * BITALER K 205 K ALBR RIS 32 1 AdL
o Tk ALER FFAHTER T E D Vitogo, Sabeto, « TREDOTHIRIELHEREIZ T,
S5 e 52 JE Moala T 7K ALERS 2> & JEfiE A 15 T8 Natabua CH4E9 5 FTAK{GIE & F2H O
il A E B IR 21T 5
Natabua, Vitogo, Sabeto, - NI TG e & e UMETHAL
1HIETHAL Moala T 7KALERS; D T /KGR % B - HALTB TR & LK LB — K H §7f— 2 o
Jiti s * S L, BAE LTI AL AT A LNRE LR
& TR EaIZiED o WEBETE 2 75 KA RIS 52 0T AL
R L%ﬂ‘?’?fﬁiﬁ{tﬁ’rﬁﬁ&“f“%é L‘f:/M’ . ?’?YE?%(K&EE&“T“%E L7z A A 5 2 1]
gggye | THREMBL A HRER | ARERS S x

FEFIH

*: APPENDIX 3-1, 3-2-2H8

gt JET
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e
Partd : A EFHZD Pre-F/IS

WAFEEL IR & i

BT A 24 sksE | |wmkzr| [me ™ g% | W
g D B | (—ERE) | | (=R | K| kBt CLRmm
e —t---- Rk Rt
SES
FAIK
HES B HREA B
R Bk # B 1R R RS
I
BRI A%
—> FK
—> SEFK
INE S WGBSR AR
(£ FF—2) RAFHZ
Hidh : JET
X 3-1.1 Natabua FALEIBOLE T o —[X (5 1)
éﬁﬂl B SRRk
|BRSREK BT ALIE R WAFEE & B &
p— = ‘ e
BRAA B2 #K B gkaEk| | BE % 53
L D R | (—BB) [ 0| (CERE[ | K| Rk R >
JSPRRY 1 [ R LRt
AR
FrAIK ¢
=z i SR EREA SR
B A Bk h B IR R RS
I
Vitogo. Sabeto. . N
Moala T 2k ML & HAAN S — NAAAR
Ve IR BB
HESh-RmiEEEE L
SRR
—> K
—> SR
INEE S N =TGR E R 7 ER
(E7T7—2) INAAHR
i : JET

3-1.2 Natabua FARLEBOLE T 0 —& (5 2 #)
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, 1B K AL 2
AR AR AN 3 VR
NAFH A 7 N\ ﬁ@%i%&%
F TRy . . VBRI
(Egsir e
AL 355 A s

S PE K
FIFUBEL 6

Hl : JET
3-1.3 Natabua F7KLEREE D gk Bl B X

7R, BERRERARE 2 AR I8 5 LoV WAF O A2 B Y AL, Natabua F/KLERS IR L7z B D
B+ FICEER L, AR TR H SRR T ClEKEEERICEKTE LD ET S (K3-145
&)

o

34
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RET =2 p

7

XGNP~ X 50—

T,

e
17

74

7 [

A

X BEHOHEWN ] engeleN  v'T-¢ [X]

TAC ©

TN Jaquioyy S ¥ & T 3
llehno Gudung uopojna20ly  Jequioyy 19314 buippLy Jaquiou) Ja)4 Bupauy Jaquioy) QDY) JequinLy wonos
0330 juanyy3 up) uoRIUISI] Soypop) puly fuonoinbooy - uonnauisig ¢ 9boig vopnguisig | sboyg uopngusig  Jeyop) Alowlg  uoRNgL3slg UeRNgLASIg Buidwng jaju)
e ~ ~
[~ T~ 7
cH 0% Lg%
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3-2  TFAKRAHEZY A FERI o LHURIL

2024 4 3 HEFAIZE 1T 5 Natabua /K ZLER G JE 1 0 -+ HUoR] FR I 2 X 3-2.1 1R T,

Natabua F7KALERIGITALMIA & BN 72> TY — A K D State Land & ERE L TR, —#TiX

B NEATHND (KFO~®), BEfFfisk s LT, W< OOl A CHEES T, Ak
EDREIEL TWDIENTIRAFEOEFFENIAN - TWD, FARLEISO R IZ AT Tid, Department
of Land [ZIERRFTA F B & 4TV Foreshore Land (@) AN - TEY, w7 m—7#K
Z £k Ao C/NEIE 72 Informal Settlement (10) 23RS —EFTHERR S LTV 5,

Land Type and Facilities

Current Natabua WWTP

State Land with Active Lease
(open lots+households)

State Land with Active Lease
(development in progress)
State Land with Active Lease
(unused land)

State Land w/o Lease (unused)
State Land with Active Lease
(households)

State Land with Active Lease
(factories and warehouses)
State Land with Active Lease
(farmland+household)

Foreshore Land (unused land)

)
&)
®
)
®
®
®

® ©

Foreshore Land

(informal settlement)

iTaukei Land  (farmland,
households, shops)

S)

Hidh : JET

[ 3-2.1 Natabua T7KLIRZJED D LHF FLRBL (2024 £ 3 AR R)
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3-3 WMESaER - TARHER

(1) EEHRA

1) TARAE S
TAE T RITE T FAKE MPIZHEL T, FTit2EZEB L CTFEASERAT 5,
v' General DFEEE LT D

v 74 U—EHTTTIZEMH I, Suva D Kinoya F/KALERS, CHAERFEEE - STV D
v OREMER OHERE RN RS Th D

2) HRAEFK
B 1HOMERIZB T ABERAE 7 o — X Fiomb L35,

v AETGIR - BRI K — K H R
v RFIGIE  BEIBK— K LR
v JEROETGTE - BERUBLK  (BIRAL) — K H Lk

JLER/K & - JHIREMEINT 25 2 ¥ S 15ROtk MM b 2B N9 %, Vitogo, Sabeto, Moala
TR & D ATHIR 2 IR T & 2 B C, 1GTRIHIE0E L T A58 Elisk (WAF FiESN %2 T 1E)
ZBMGT DEIETH S5, (APPENDIX 3-2 ),

3) {HRASTIE

BUR, FAKMEIG AN T ORI T FARIBIROZ T AT > T2V, K Pre-F/S TIIERH
TIKE M/PIZHEL T, F/KALERSGNIC BTG TR DR E ST 2 Bl iE 3 5,

(2) EESE

Natabua FZKALEED - AHi% 2 X 3-3.1, 3 3-3.1 (27, 9 1 Bk ol THAR & & B a% o 1#Eis
EikET A MENH ST, 1 BiiEE (KFAREY) (XHEMI, 2D W ITBEER LT 5 ik
ETHLARVIEICEE Uiz, 1 Wilak 0% T ONC BUii sk O A& 7145, Bt 2 #ifisx (X
HEBRY) ZERT D,

3-1 TR L 72 EE&EBEKRITLERfERR (2D CTld, A Pre-F/S X544 & 725 L DD, WAF Ml EE
SRV 1 R R T S b L LTME ST B, THIRIELAINGE NS A A 0 A B
fii (WAF FEES %) 122DV TIE 2 BILLRRIC &Ea% 4 5,

eds. 15IRK A RLIR & IGIRIRE 55 2 DWW TG IR ORITE FISP B M T AKTG IR SR AL 55 D5 e O
SNGE . BmEREME N D D VIR E L 22 D,




7 P F RV KIIE ~ R B — T T P 2

T A TR — p
Partd . #EIEFHFED Pre-FIS

m %1 HiEE
5 2 #KE SR
B8 & Be /K AT AL R A 2%
(55 1 BALLED)
EiEHIEE+
N AT RAKERRE
(%8 2 BHLLR%)
Wit - JET
X 3-3.1 Natabua T7KLERE D HAMEE
# 3-3.1 Natabua FALES R
X No. S RS
1 TEATR 7R Includes Sewage and Stormwater pumps
) S EAED Influent from: Iglet Purrllp Station, Distribution to: Distribution Chambers®),
Stormwater Sedimentation Pond
3 HEAEQ Influent from: Distribution Chamber(D, Distribution to: Primary Clarifiers
4 I AP 8 basins, Diameter: 14m
5 SEEQ Influent from: Primary Clarifiers, Distribution to: Stage 1 TF
6 HBOKAK (—BH) 16 towers, Diameter: 19m (BOD removal)
7 SEE@ Influent from: Stage 1 TFs, Distribution to: Stage 2 TFs
8 HBOKAK (ZBH) 16 towers, Diameter: 43m (BOD + N removal)
9 SR Influent from: Stage 2 TFs, Distribution to: Coag./Floc. Canals
10 BEE K 8 canals (P removal)
11 AU 8 basins, Diameter: 27m
12 SRR T Minimum contact time: 15 min
13 FRZK PR
14 Jii AR o 7R Pump to ocean outfall
15 15 IE 5y BlAs
16 EWAb 3 il 8 tanks, Diameter: 6 m
Phase 1: Thickened raw sludge + excess sludge
17 Z el Phase 2: Thickened raw sludge from other WWTPs
4 tanks, Diameter: 10 m
18 ST — U el Diameter: 6 m, Included in project scope
19 TGRS Includes dewatering machine for septage treatment
20 1HIER H Hz8R 3.76 ha (Includes space for septage)
21 GRRE S 11.48 ha (Includes space for septage)
/= Y
22 f%j:\‘/l‘%ﬁ;tig%\é iy Biogas Power Generation Plant not included in project scope
23 P BE K AL PR A% Not included in project scope
24 g2 Includes emergency power generator
25 HhE R T — LS Currently stationed at Natabua WWTP
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Part4 : A EFHFED Pre-FIS

High : JET




Tt P [H IR VKT~ R S — T G TR P 7 b

Z A TR —
Partd . #IEFHFED Pre-FIS

(3) MARBHEERFE

KALFRES L ONE IR ALER
HANEEFE T APPENDIX 3-9 |

Y %

BT B BT NiEk OHAE K OBgr kR 2 R 3-3.2,

# 3-3.3 1R T, H

% 3-3.2 KAOHEFER OBIRR AR (B 1 $10H%E)

EE R et AT R OFR
15K R AD K FE AR 1,800m3/m? « H 41h
M 3mx4m
K PR AD M K FE AR 1,800m3/m? « H 41
M 3mx6m
B0 B KA LT 35m3/m? + H 6
MEH ¢ 14 m
— B BH#UK AR BOKAT 9.5 m¥m? + H 12
FIEH ¢ 19 m
TEBHBUK AR HOK AT 2.5 m¥m? - H 121
FIEH ¢ 43 m
R K ik 6t
JRFIHL 1.5m/s R
71y 7 A 0.16m/s~0.30m/s TR 0.3m x 193 m x 0.3 m
71y 7 R 1.3m/2.0m/2.5m x 80 m x 0.3 m
5§ <y i} KIEFEAR 10m3/m? - A 6 7t
I @ 27 m
YRR PEfdRER] 15 43 1
FEJEML 2m x 470 m x 2 m
R K P TR R 2.5 BFFE] 1
A= M 75m x 105 m x 3.0 m
Hiff : JET
7 3-3.3 {BIEAEEE OB ALEE (55 1 B8y
FEEERR REtAfT HER OFIR
IR & A fT 75kg-DS/m2 « H 8 it
M ¢ 6m
BRI K AP RE 26
400 kg-DS/hr * & ZEWNA Y Y o —7 L ARKEE
15K s 3 2 A 2.9ha
1GIERE Y 20 4 OIRE 248 3.9 ha
Hif : JET

(4) RO

IET 2t AR DOFAIKNAL &I DR DOEE S &
KA 5, AKRAAISRMEZR 3-3.4 (2

(2. THAKRLE % 38 AL fE D KA E
T, KALEERX R 3-3.2 12RT,

F 3-3.4  KOZEISA:

HH KhL BT
EAIKAL -5.19M Inflow channel
BN (EE) +1.03 M 1km from offshore
it JET
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T P [H IRV~ X S — T T P 7 b T FA LA — |
Part4 - #EIEFHZED Pre-FIS

Inlet Pumping Distribution Distribution  Primery Clarifier  Distribution Stage 1 Distribution Stoge 2 Distribution  Coogulation/ Final Clarifier Disinfection Tank Effluent Ocean
Stotion Chomber  Chamber Chamber Trickling Filter Chamber Trickling Filter Chamber Flocculation Pumping Outfall
1 2 3 4 5 Chamber Station
HWL+1
+1 +12.97
HWL+12.45

I—LI l’-"—l
N —_
HWL+3.97 "
HWL+3.23
:—ll [rf'— —
GL e GL M
v%z,j 5 L I— RS
-5 385
=2 { II
HWL-5.185
M 2408 \‘ | = Outfol Pipe{L=1000m)
L, N 5
@ & Sludge
Thickener

Stormwater Pump Stormwater Sedimentation Pond

HWL+3.27
s s \\“ /.mz/ .
\

[ Anosrobic Digestor|—| Dewotering |———Shdge Storage o
MHL-3503 |
HWL-5.185 \
IL
v-5955(| ¥ 1
P

High : JET

3-3.2 Natabua T/KFRE DKM EIER]
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T P IS G~ R K =TT R T P 2] 77 A S P
Partd . #IEFHFED Pre-FIS

(B5) LTEHRE - ZpX
1) XEEOREE
Natabua F/KMLBRE CHf S oA —V > 7R ERGE R (APPENDIX 3-6) % cil, fapta X x5+

ARIEBEO TR 2 RE Lz, — XA, ZFEE L THEL TWA DX N=30 OfbiE. H5V0NEN
=20 DEVETETH B,

A=V U ZTRBAER LD ERREFICY I E2WE L NE (N=50+, #E GL-21.5m~24.5 m)
NEFEE L GRESNZ, 2B, AERSNZR—Y > 7 AT FARLBE N O T3
M ST D T2, FFRIYRER GBS ClIdsk TEH ORI GEMD AR — U o 7 iAE 2 30 L |
BINT— &@%E#%Héhé

2)  EREomkEt

Ir— v EEESE O R R TE R A BRI, RS IR & < ) CE BRI & b o T HEEIC
NTATARXIND, BEEEFETFEIERVE (0~5m) I[ZHFETHIHEICEAIN, £ &
DIRWLEIAFAET D58 1IN S 5,

Natabua F/AKLERSG I ZFfE N GL-21.5m SIRBICALE LT, BT Eold~ " EHBUKA
ﬁif@m R L EICEREIND -0, MiEEEERAT S, MiEEREE (B2 GL ITEE S

%) T 21~225m RRE L 720 | BERRALO LR (U 20m) ZEET 5720, LT G ERA
énto

3-4 BB E

Natabua F/KALERIGIC 31T 2 ST H Z LLBEDO LB VIR E Lz, METOFEMIC OV TR
APPENDIX 3-7. &FfE[XHEIZ >V T3 APPENDIX 3-8 2514,

(1) W|AT— bRIE

TKRBGHZIERDBTRA L TL DMARICERA T — FPRET 5, AR, GK. FKLDHLIC
7= b AR ERE L T OME R, Hm e EICATA D Lo Lt 71— MR AMED & < R
BBEG T D P AR — ) 2iE Lz,

# 3-4.1 WAT— FRIFFTE
A F fERR
FEMAT— F (EHR) BB O 1.5m A X114
HKRRAT — b (FER) BB O 0.5m A X414
KA Z — kb (F#h0) BB O 0.6m £ X4
High @ JET

2 A7 V—r#E

ERPHLIZERE T D A7 U — 3, BEDOIHK, WAKRY 7OREDT-DICHET H, KX ITH
OBREIZXFEFIORN 50mm OHHEH A7 V—2THREL, /NESRZHOBREICONTIE, BT 25mm
OB BEREELREL CZADOBRELZTITI,
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T P [EH PR X TG KNI~ X S — T R T 7 e 2k T A T LR —
Part4 : #EEFH D Pre-FIS

1) MERAZU—VEM
MEAZ Y —OHBOEREIT TBREMZRMRFHEHOKMEEH ) OR 7T ORICK 58 E
=IZL D 25mm & L7~

2) HENBREMR

ME HEHEREERG T, ERRE ., MERFEEER OREFHEHICE VN TEL TV D UL FETN ABIFREE
B+ b2 7 U 2 —Xy 2EE L

342 LEEE
ROMEK | 5K 410, UK 400
" B HLE A2 U —> + Al A B - 4
LSRR | (o A 22 U — o T [ BRI - 440
Hlh : JET

(3) VCRD MBI

PR LA LI KICIRA L CO AL, 15AEY 7 A v _5— 2 BERESE 50T, ibE
v P T AERE S ERD Yy R LDy FEYAIC L 0L BAE —fIcEA L, ¥4 27w
VRO BIERT 0 D L V5K & B S ER OB EEIT 5, F 5 AR b & L CRELEFT S,
PR E S 2 7 A D CIRIEME . HERHE ML BT TW D [y REY T +9 1 7y
SCURD AR ) 2B L7,

# 3-4.3 ERDEEE
by W2 G 157K 4, FR7K 4
B o RKRT (8B) HikWb B (A ray) ka7 2
Hidh : JET

(4) ERTRE

TEATE K Z AKALBE S g% ~12E 7K T B ek T, Ry 7HITR L T OEHR L ONERE2EZEB L TR T H
X2 ML L, MERNCIREE S — P AR A AT Y, RN TRE - AETEHEKEIC L Y [F—
RE 2B ETHHE | 2507, N 7RI ZM CAT CEHFFEEORS 7 TRPIGKR
V) BEE L, RU7EE - M EEEAER 3-44, B TR ER 345 17T,

£ 344 RUOTEE - HHERHE

FHE 5 PR
HH iﬁg% e ) ié;%i%
H 5K & 28.26 5 14.14 14.5
H e KBk & 31.11 15.56 29.0
IRF ] S KB 7K 4 56.32 2 (1 B7i) 28.16 29.0
PR R RE R R K 84.24 31 BT 1) 4212 42.5

HEL : JET R BRI E
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T S [H PR X VK IAEE ~ R K — T R T S 2 77 A I — p
Partd : A/ F3%D Pre-FIS

#3-45 ERVIHAR

L F Ry 7K -
18 J5KkK T A28 4000 X M- 14.5 m%/%) X B5F2 20m X HJ1 75kW X 2 H
2 KRR H£E 6000 X H-HH:29.0 m*/%y X $HFE 20m X H 77 132kW X 2 & (1 &)
AR O£ 7000 X 42,5 m¥/5y X #5F2 9.5m X 7 90kW X 3 & (1 & F1H)
Hl : JET

(5) rECAERRAE

TG ik D4 RN FNTG K 2 B F SRS D120 ORI 2R E T 5, DBLEIT O 72Dl
SYBLASAEIC FEYO FEE 2 R IE T D, ATEMEIL. IHAMED = HERFEELOR S 7 [Hhx VR
AIENE ) ZRE L ORI 2 RS KO ISR 5,

(6) AR HLERH

1) FlREEFER

HlekE & FEME, PBiEhR, JEEREI D 2 FRRH 2 B3O/ NS EER F V7 B E
WOT, HULEREIEEEIC LD 7 — LA REE S W LB R 02t e THOERENERER] A8E LT,

3% 3-4.6 BAERRMIGIER X TR

£ PR AR
18] : (5B REEHE £ 14m x KEE25m x  [HJ)104kW  x 6FH
28 HUEREA S | B 14m x KEE25m x  HJ104kW x 2f
Hiff : JET

2)  ABRBHERERST
AHRAR T, 2RSNCH LT 2H A BETH & LTREZTo72, N7 RAid, bRy
v IV HRZ G R O THEFRFEBRMEZE L T FEEBAAL R 7 Y 2 — AR 7| Z2i@E LT,

& 3-4.7 AEFRBIRE R AR

£ FR R THAER - B
181 AEJBRAR 7 4% 100 mm x M-t & 0.5 m%/%7 x $5F2 8m x HiJ7 1.5kW x 6 & (3 5 1)
28] EVBRAN T & 100 mm x i H 8 0.5 m%4y x 52 8m x H 77 1.5kW x 2 & (1 & i)
HiBi : JET

(7) Bk AEBRE
1)  HBokEE

1 By, 2 BROWKARITE =RV FX—2E[E L CKBEZEIC LV [mliGE) ) 245 2 885 ks & L
Too BWOKAKREIZ, MENZMCERELRS TEOWMBEL 2T T AT v 78O N=J1 KB
AREIRE LT,

2) 7mrvUu-—

7 4 VTR O KA E < WRATGKOKIE & DIREFED) 2°CHIE TH %, TF IEIZBWTE
IREZED 4CU LR T NITEOK ARIBIC LB 28R @2 BRI TR D 2 ENTERVO T, Bk
AIRIE~DOFRFIHS AT O T2 O DIXERE 2 FRIE T D5 HE & LT,
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T P [EH PR X TG KNI~ X S — T R T 7 e 2k T A T LR —
Part4 : #EEFH D Pre-FIS

HARAKRBIZZE R 2 MG 285BI, #IRREE S -7 ey, a—=2 )70 A7 Y a—

X7 v UD 3 RO LB 21TV BR %ﬁmﬁ% e 2 02 EREORSIEICEN D
(227 V) 2—KT7uv] 28FE L, EEEAHIE 2 RIS EEEE 3 & (1 BP0 MEs
L7z, BAFIC R EBS AR 2 R,

#* 348 BAKARTuU—

Jk=s EhRm = H7 B
LA Gl m3/43) (kPa/m) (kW) (&)
%1 1Bt A2 Va—AXTnv 48-17 35 18.5 9% 3 AT
2BH A2 Va—ATwU 55-22 35 26 9+ (3HTIH)
o552 H 1A 27 Va—RATmU 48-17 35 18.5 3H (1 BFH)
2B A2V a—AXTnvy 55-22 35 26 3 (1 AT
H# : JET
(8) HAETLERAER i

1) HlRREFEH

G RRIL, ToBiEh=C, AaREio 2 FRRH 5, JEERE UL E o0 JH BE 1 A4 1T
BENERT — A% FEGT 52 & T, ERT =L EHRSE 5D TRV DR WERE ) TRE 22 B
VT HRAESEDL ZENTE, BN/ EW TREDEE SR 280E LT,

F 3-4.9 BRAILEIG VRS & A e AR
5 =
130 (5URRRFE | 2 2Tm x KEE30m x  HJI0TkW  x  6H
2GR RR T £ 27m x JKHE30m x  HA0TKW x 215
Hi{gE : JET

2)  RENERRTS

REFGIER > L, 285N LT 2H (16T & LTEHEZITo7, A7 RS, TR
Ey FE0BEREZS R O CHEFFEFIMMEERE L C IR ERGAR A7 J 2 —RRR 7] #@EL
77

& 3-410 REWGRA LV Sk
2 BT HAR B
1 AyBRAR M2 150mm x - & 1.25 m%/45 x 3552 10m x 177 3.7kW x 6 &5 (3 &5 T1i)
28 EBRA T M2 150mmx M:Hi& 1.25 m%47 x £ 10m x 177 3.7kWx 2 5 (1 & T1if)
Hidh : JET

(9) BEMERIE
1) WREERBRY —FiTHEE
WHLHE RS Y — A%, SRR, IREEIC K0 i MRE S LD 0T, RHERRE Y — X AT BTN K
IRffie KK B2k LIEAE 3 mg/L Offi &Ik L C 1S ORTRIRE ) ORI 2 FHE L 7=,
2) WREERBY —FBEARST
W HRE W Y — X EANR 713, RN B CTERE DL NF A ¥ 7 T LK 7 ClalR AL 124
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Tt P [H IR VKT~ R S — T G TR P 7 b

Z A T — b

Partd : #EEFH D Pre-FIS
W K0 B TR LT B R A A&

S >

1THO VAT LEEE LT,

# 3-4.11 WHEERR Y —FHEAR L TR
L Fp HHRE | HHERHESEE EEMEHES | EEEH B
WHIEEAR 7 25 mm 0.704~1.757 LI%y 0.7 MPa 0.4 kKW 3B (Fll1H)
Hidlh : JET
(10) BIEAR v 7 32ME

P

TGRS F s O BIAL 23 MWL0.00m LA B2 BEH-4 5 & Natabua F/KALEREE D H AR F CHROE CE 73
K RBDT, AR I L0 EERREIT I,

Ry THERIXZM CAT T, #HFEHORS 2
DKHFEKRR 7 BRE LT, A7 B8 - miEmE2R 3-4.12, R 7Rk E2FE 3-4.13 (TR
j«o

£ 3-412 BIRAVTEE - HHEFHE
2% FHEIAKE R7EH Ry 7HHE
: (m*/53) () (m*/53 + )
e 84.24 3E AT | 7028 | 710
i s JET s RECF - ERE I
R 3-4.13 BIRAR L THAR
A Ry 7B
Ji Sk v £ 800 mm X & 71 (m%/4)) X H5#2 5m X 7] 90kW X3 & (1 5 i)
tHi#4 : JET

(11) FAKTCR AR i

RRZK DL R E] H R RIG K B 4 ik 8% 2.5 B SE -0 b | B Pk LTk st
EATVLT %,

(12) ALK R AE

TAKALBRIG N DA AEE DO YEFEK O, IREHETEAR & 7 ORI T 5 72 OICRET D,
TRUT TR B DA CHEFFE BEOR G 703 v 7 — DU CHiliHE 2 3 D T— kMRl & 7> TV % TR
D)) HidkiE | ZEE LT,

(13) BiAkBgER{H

1) GRS

{GURHTRERE A BT, B KHOERS)NE 5 HIEfR20 CTHME, HBEH 0 2 HFITH fIREZR A
/:L, (=]

TR
PRI @R B DL T, HEEFE B By TR I o —RUEE | 2 8E L, ks
BRI, 135 4mBE CRE T HEE & L,

2)  BiAKEE

SAL, WP Y 71 8 RENTKE L C 2 RS 4 F B CHAP R ORGERHE 21T 5 72,

IGIERTERE D DGR IAG R I K0 5l & TG Ie & KB K0 ik U Tl DRiE b 217
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T P [EH PR X TG KNI~ X S — T R T 7 e 2k T A T LR —
Part4 : #EEFH D Pre-FIS

o BIAKETEAUT, "Eiete. HERFEEE N LT, BAKRDIROR N [ZERMUAT Y 2 =T LA
7M;'Léj ABE L7, BKHEAE, BRI AAMEREZ 9 RHEER CUB T 2858, Bl L,

# 3-4.14  BiAHSAAR

TGIRER Y&t/ H) 17.81
LG IE(kg/ H) 1,979
BLAKEER LEWRIUA Y ) 2—7 L Ak
ALFREE ) 400(kg-DS/HF) X 8.3kW X 5 &
TEERIFH W7E 9 ERE
BLKIEIEE(mY B) 68

H# : JET

(14) BRFE
TR G DIAET DR DBEIDIE B2 KT T OEYET D70, R ZRET D,
Jil B AT HER B B FEECHU A 5 TR DR = < . ETMED LERIE S 72 WETERWAETE) &
(FETAEREMRRE) Z28E Uiz, TOMOBRIT, UITOHEB IV LRr-oT,

> EBIRBEE - AR - MERPE R LRI SR, 70 O&M (TR R B e LB
ERAR

> HEFNEEE Bk - T T U AIEOSERN 2 EHT D I2OMERFE BLE DS LR s, £, BRI
WER A Oz 2 BB g 2 BER D 5,

> LHERYE AR L HERPE B XM TTH D — . BB XE 5 FEORHIEC
DAT 4 T A LT IUTR S0 Tew, FHIEOBLED B EBLE iﬁb\&%zﬁ;hé

EREE D Natabua O FRKLHRITIE WEMERWAETE] 2. K0 RWRKFEAET DIGIRLERIC
13 [ T AN R L+ TEYER WS TR ) OMBE DR EEMT %,

#3-4.15 WBLEFRE

FETR TR TBIRAIER
s S HAR L TR - YR
REWB | o gr ki, A7) | - IRk

) VEME R A 1 I T A MBS R AW BR
BRPA R
Hdh : JET
3-5 AR

Natabua F/KAHEIGICBIT O EERXMELUEO LBV ®RE L, FREXEIZOWTIX
APPENDIX 3-8 #&#,

(1) =ERME

1) =ZEBEHFX, BEEEE
7 4 —ENM (BFL) L OWE#Ilc L., 74— 0OXEBEL 3 48 3 # 11 kv, Bk 50Hz
T. EFL 2% F/KALEGH NI 11KV 205 415V OREET 52 B E 82 X E 3 5, WAF{HITIX, EFL »»
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T P IS G~ R K =TT R T P 2] 77 A S P
Partd . #IEFHFED Pre-FIS

DR 2 WAREESE 3 AH 4 43 415V OECEETE 2, F/AREE FERCERICZE LT, Sk DE—4
—ay hr— Lt X —ICREEITWEAMICEREZ MG 5,

# 3-5.1 =& -EESE

HH %E - iBEEE
ZEBEIT - BHAWE 3FH 4% 50Hz 415V
HLEE ) - %%ﬁﬁ%ﬁ B /IBLFE )L 3 46 4 4R S0HZz415V
TRAARLFE BB L HAAH 2 ) S0HZ240V
H{ff : JET
2) ANAE
AFHHENC BT DK OAfMT 23K 3-5.2 1277,
#3-52 AR
. 1 AT 2 BATT
P (kW) (kW)
TP R i 252
FR TR 414
KR > 7 B 180
S R B i 8.1 2.7
—B¥ H K A FE % fi 166.5 55.5
B H UK AR 234 78
SRR I R i 38.2 11.5
WA - Bk 18.75
TR v 7 e 183.7
15 Ve A % (i 8.1 2.7
7K % (i 138.95 73.55
LR TN 329.00
LR (i PR 165.00
7 kw) 1,909.5 223.95
&3 kW) 2,133.45
Hif : JET

3) EERFE-ED

TESH (RRKFEESN) OHMIL., AS/NZS 3000:2018 ELECTRICAL INSUTALLATIONS
STANDARD DFiHHHEC LS & THGHAREE N L, L9 LAl ZBHRFERHIC BFL Ll s
TTORERERO G, TFEAY Y 2 —VOMBHTHELEIT >, EFL L OH#iZ3\ ) T Natabua FK
WUBRIGS FEAR AN B 2000KVA & ARGE S 412 O C, EFL OB ZE 13 1000KVA X2 B TR ZAT 9,
T8 TANCHHEGE 21T 9, AR OLERAR - RNE 2K 353 17T,
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7 PTG I X 5 — T HET 1 P 7 |

Z AT LR —
Partd . #EIEFHFED Pre-FIS

# 353 ZBEBREE - FZHES
T8 ARTEEt BRES B EREHE
i (kW) (kW) (kWh/day) (KWh/yr)
%18 1907.5 810 13,608 4,966,920
w2 223.9 905 15,204 5,549,460
HiEh : JET

(2) FEH FREHRE
1) EEEE

Alal RS O EHIOD Lautoka IO 6 4] (2018~2023 4£) DIEEFEEMELIT-
ToAE R AR 354 1 ORT, BEEEERIY ., EPEWEBEENZ VO TREAEIRDO/ Ny 77 v 7B

BThD,
# 354 (EEERRE
HH ZERWEE | HEEE

%% (2018-2023) 192 1
Be KA R R (hr) 12 8
SR (hr) 3 —
e/ IME R (hr) 0.02 —
AR RS 32 1
A E 2.7
12 FEf LA _E O Sk — —
12 BRI LA _E O S R R — —

Hidl : JET

2) HERRERORE

FEEEMIAIC ST Lautoka HUSRIZFFEDSS < FAULIE O BERER 200 72 1012 I 5 RO
RIEEAT S, R AREBREE A RN R 3-55 1077,

# 3-55 FEEFAREMIRAT

FEH AR BRI RAT B
FWMAT — B 16
1HKR 7 TR < 2B
MAR 7 TlekR< 2B
5 JE EYIRNE
TR N BHE
AR 7 TlekR< 2B
AEVE IS B 7 K A
FE A5 BB EHE
HERFE PR AR EEE) )y - FRPA WaBE /MR
Hiff : JET

3) JFEEHARSBH—.YUEX

HEMFEEHT VU IEAUT, BB DN TR MR E B 2T O 2 e A TE %R
DITFA =B8NP TVxd—Hly r—VA) LD, REGHITIAET D,
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Z A T — b
Partd : #EEFH D Pre-FIS

T P [F PRV KIIE ~ X S — T R T S 2

(3) FrEERR(H

Tebuh - TR ER R, AKALERER RS . B X OB VR MK BR M BE I o0 i 1E 72 SE Es R A 4T O 7=
OB/ FHETRH 23 3-5.6 D Y 535,

%356 FHEE—RE

Tk FHHER X HABH

b - R T HARALF BEARIKALF Ry 7 EBHIEHEIR O 72 OITERE

R T EA PEATG K B E B TMAKEHIREO T O3 E

KAFRERAR | TF % v o Ji&at AV 7 4 2K | FEBOELE L I 5 DI E
RENGIERF [ ARSI IER ORI O 72 DI &
R R A KA == W SRS Y — X O E B O 7o OICRR &
VG REYN= ERE TR Fe ] U 7= 3 A 0O 72 O ISR
R biEV UHLHE A S 00 72 O 1T 3R &
Bt AR v 7 HIKRALEF BEARIKRALE R T EHIEIEE O 7o O IR E

151 TRAEHE 5 | H 75 Pe i 5N TEHEAE S| HRIBTE AR o 7 OI5 I8 B IEE IR

J7K B i W T WAL JE = L OMEREH O OICRE
15IRIE 2 > U 'L J£ 7720 RGeS TRFE O 7 DIZER &
LR A & ERE TG & LBl E S O 72 DIZ 3R E
PG e & N FE S R BIE AT O 72 DI E
BTG Vel ~ A 7 a R BT S D 72 D IT 3R B
T—FxR o NEHE n— e | BKIGIREEHEO - DICHE

it : JET
(4) BEHHIERE
BEALHIAEER M X, 208 LT D F/KALERE, DR A HEFFE B DB CREL, BMEZEAIT V. 2D
PRI T ARG E AR OIERREAE 21TV, MERFE LR O(KJK, A b, F7EEREE O UGE  OMEEM:

D FEO K TRET D,

Stz D1z e R 5 mE A a

3-6 JEHUEIETeALERE

JEMAEGJRAER D 7 v — X% K] 3-6.1 [Z/RT,
MR D EMIIIZEUL L, BaN 2 U Ra M D& 77— % Natabua F7/KLEE|
T 5, A Z D JE BT e & Ok T HIE
W N RS BFHT DI ONRA BRI LT, ik

VISERL
&j—éo

FCHY
BICB T 2 WM 2AANEZETHY |
[BEARZEE SCADA & A7 A 12X

RIGMO—LEHZ 1IN0 | IREEE R
a e ;~&2\ v bU— 7 82 R LU O
O BERHIE  2 T DT D,

JEHEETE (877 —Y) IXRMEE NS FECHE
RS 5 & EE
(2017~2036) X HPE)THRKR 65m¥y/H LFHHE I, T
REIIT Natabua F7KALERES 0> 1 ] T FLLRT

3-22

v AR



7 PTG I X 5 — T HET 1 P 7 |

Z AT LR —
Partd . #EIEFHFED Pre-FIS

Tk | R
(RKAERE)
Y,
IEsh- — - = = pp
A o v FT—2 * EiE EiEXA B
EREAE T awm Bk sl RES
—> Bk
—> Rk
iR
HiEh : JET
B 3-6.1 J&HUEGTRAAIRG DM T v —[X]
#£ 3-6.1 ERUETGIERIELAR
PO RS

v 7T —U%ERE | EE (m) 6
A& md) 113m3 X 1 7

A7 Y—v 2N RTLA7 Y —v (Pefr== b, HlEEMN )
ALBRRE ] (m’/BF) 32(m%/hr) X 0.2kW X1 7
B 1 (mm) 1.0

TS TEREACHE HIEERSE ((/B) 1.56
MEIEIE (m*/ H) 65
SLERIGTE (kg/H) 173.3
JAK#E = ZERAA Y U 2—F L ALK
ALFRRE ) 14(kg-DS/h) X 3.3kW X2 &
TEERRE W7 [E 9 B
i AKIEVER (m¥/ A) 6

Hi{gE : JET
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T [ HSGKIIE ~ R BTG S GE T 0w 7 Z 7o I A= P
Partd . #EIEFHFED Pre-FIS

HAE Navakai F/KALFES

4-1 EEEE—E

Navakai F/KERIZIZBLLO [IDEA %] 706 TOD ] (K 4-1.1) (B FRE2EFTLHE L
W2y I T TERRE N &2 B iR 19,700 m¥/ B, 5 2 ] T 312 T H A K 29,900 m?/ H £ CTHAZE T
%, 70k, WAF OB X 0 GAKMBEFERR ISR D A 7 F v AET—RIIKIREE (B 1#] .3
RYEER, 5528 - 5 RYIEER) Lo A THLMUIRLEEEZ G CTE DL S, REICRBEF
TR ERERE L, (R 4-1.1)

Z= por
A Jmmmal_JrxoF—cac]  Jme|  Ja=x Tﬁ;“
Ry 715 7 T4 YT 7|kt RN
! A
| I
FIREE (- - - - - SRR - - - ----1------- -
FRAK
/
i ~|/5iEXHE | HiE
B 7k 7| BB TREE
% lﬁ]}(
—> R
—> &iE
High : JET
4-1.1 Navakai F/KOUEZ OLE 7 1 —[X
Fz 4-1.1 Navakai F7KAZERE DE(EHEE
EH %18 | H1H+E 2
RLERHER Raw Sewerage
AEH R Oxidation Ditch Method
HERRKE 19,700 m3/ A 29,900 m3/ A
R 4 lines 6 lines (total)
—RF| DR FHALERER T 4,900 m3/ H 4,900 m3/ H
— 5 DB RALEHE F7*1 6,800 m3/ H 6,800 m*/ H
AsmEE | &3 12.16 ha 20.86 ha
15 7K RLER i 55 2 7.08 ha 7.08 ha
TEIRR B B3R 1.99 ha 3.02 ha
VB TR 3.10 ha 10.77 ha

*1 e RAVERRE )13 A FERE D fe/)s HRT/AR K AMIZE S EHE, +o 70 MBKE & IR T 2 72 DITIXELEE S D
V=V URERPMIETH D Z EICEET D

*2 Navakai F/KLEE OB % & Te

Hig : JET

4-1



T P [E PR VG~ R K — T T R T P T I — b
Partd - L F D Pre-FIS

% 4-1.2 Navakai TARQLEFOMANKE - HIELIHAKE

; H AT K E
HH MAKR (SEZ Standards*)
BOD (mg/L) 340 20
SS (mg/L) 500 30
T-N (mg/L) 37 10
T-P (mg/L) 6 2
*: SEZ = Significant Ecological Zone
High : JET

T K ALE fte
75 R RV EH e %
15IER H RLIER
1HIRIRE
GERLi

— = LPRIE s R

X 4-1.2 Navakai LIRS O fi R AL E X

4-2



T [T IR G ~ R 50— T T P b Z 7 A I A=
Part4 : A EFHFED Pre-FIS

4-2  TFAKAESE YA b EIRI - HHRIE

2024 4 3 HEEAIZE 1T D Navakai [ /KQLERSGJE D O -+ HUR]FRRIE 2 K] 4-2.1 (2R T,

Land Type and Facilities

Current Navakai WWTP
WAF Nadi Depot

FRA Nadi Depot
Government Land (unused)

FRA Training Facility (planned)

State Land with Active Lease
(household)

Nadi Muslim College

@ 06 0 0 6

Nadi District School
Ratu Navu College

iTaukei Land (households)

iTaukei Land (agricultural land+
households)

® ©6 ©

households)

Hidh : JET

X 4-2.1 Navakai FZQEIEE DO LHF|FRDL (2024 £F 3 A K R)

Navakai F/AKLERE T TR OBEGFBUMF R G (X @@). Government Land (@), I ONZE
Hi - FEFH SN T 5 iTaukei Land (@) EBEEEL TV 5

>  WAF F/KiEH Nadi 74 (BT, AE)
» FRA (7 ¢ U—lilRAH) Nadi 7R GEBEaT. BB, FE8. (CE80R)

Z?® 9 H Government Land (3 WAF %5 O BTN D 72 DITRFF SN REH O LHTHY . T
KWBRIGYERIZ STz > THRENR b RS EZ 2 bivd, —JF, 2024 F-12 A\ - T National Fire
Authority (WP ) DSFISEEHER D72 DIZ—H 2 G (B) T57L, MBUFRIEMHEKEIZ K 558
EPHED LN TEY | KAET 5 THOMENENND, FARMERSFEH|D iTaukei Land 13312
ELTHHENTWD OO, BIFIZ YTz > CEMAFTAE T2 —I1RD 60%0 b REZ 52 LEN D
L2 LICHEET D,

Navakai FKABZIIILRE RO AR (DO®Q) L{EEH (W) EE#ETDZLIchdk
D, MR A DORRES AR & e 0 15 5 5 IR BN AR A B NN B E 2 F ORLE 21T o 72,

F7-. MHPQO®IZRT WAF FAEEIE N FRA OFEFRIZ OV TIE, WAF DWW ATV @O
PLEIZREL L, Bl % Navakai FALESOYEERAM E U CRIHT 280365 ERIB LT, &
Z L L TRBIENM - 72356 @ Navakai F/KLERG S HE X B2 % APPENDIX 4-3 (27779,
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T P IS G~ R K =TT R T P 2] 77 A S P
Partd . #IEFHFED Pre-FIS

4-3 WEFovR - LARHER

(1) EFK
1)  TFARAEGK
TR ZATE T AKE M/PICHEL T, TilZ2 % E L CODEAEMT 5,

v' Significant Ecological Zone D it 5 2 Jifi /i 3~ 5
v R B D B E A R T & 2 EED T CREE R OHER B BRI CTAEFI TH 5

2) HlREGX
1 W ORI T DGR 7 v —IX FiLo@ v &35,
v ARG BRI K — K A L
3) {HRASTIE

HBUR, TAKERIG S C ORI 552 T T AKIBIR D2 1 AFUIIT > TV 2Ly, K Pre-F/S CTld#Bm
T/KIE M/PIZHED T, F/KALERG NI BB DRE ST 2 BliE 5,

(2 ECEFE
Navakai F/KALEEEG O AN 2 X 4-3.1, 3+ 4-3.1 I[Z~7,

5 1 I H % o i A b b Bl O s 2 Mk 3 2 M EN H S 72w 1 I T IS, H o0
(TBUEEER L TV D fiak & TH LR W ALEICALE L7,

%5 1 Wikiax OB 4G TR . Bt (IDEA {%) [J3EfRz & T3 5720, BEfFD IDEA #h & f il
(K@) ZWAKEEM S UCTEM L, 2 I oK R I8 F ARSI I/ 3R T 5,

Ied. 15K ARLEIR EIGIRIRE H 2oV TR, BB IR ORITE F0H A DAL 03 S5 5 etk S iz
Yty BOMERED N DVIIRE L 2D,
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T P [F X EKIIE~ R S — T O E T e 2 b

W51 HAMEER

5 2 HiMEER

tHi#h : JET
(] 4-3.1 Navakai F/KFRE D T ARMEFR
# 4-3.1 Navakai PR HERR
X No. )8 BE

1 TEATR 7R Includes Sewage and Stormwater pumps
Influent from: Inlet Pump Station

2 . 10) Distribution to: Distribution Chamber®), Phase 2 OD tanks,
Stormwater Sedimentation Ponds
Influent from: Distribution Chamber(D

3 @ Distribution to Phase 1 OD tanks

4 X T—varsovTF HRT: 21.4 hr
Influent from: OD tanks

> TS Distribution to: Final Clarifiers

6 okt Diameter: 27 m

7 IR0 Minimum contact time: 15 min.

8 Fii AR o 7R Pump to Nadi River

9 R ZK P it Utilize existing IDEA pond

10 BGETGIER v TR

11 YA Diameter: 20m

12 15 IR DK BE IR

13 i NS 3.02 ha

14 15IEtRE S 10.77 ha

15 S Includes emergency power generator and electricity room

Hidh : JET

T A F L= p
Partd4 . #E L H D Pre-FIS




T S [H PR X VK IAEE ~ R K — T R T S 2 77 A I — p

Partd : #EEFH D Pre-FIS

(3) HEREHEEREE
AKALERES X OVGIRLERIC 31T B FE e fifigk D E M O IR 2R 4-3.2, R 433 I[I-7, ERAR

35T APPENDIX 4-7 |25,

3 4-32 KAOERER OB (8 1 iode)

EEHERR EAT MR OFIR

15K kb M KEFEAT 1,800m3/m? + H 3
g 3mx3.5m

K PR AD M KEFEATR 1,800m3/m? + H 3
M 3mx5m

¥ T—var HRT 21.4 IR 4 1

T4 VT B 4.5m x 282.5m x 3.5m

R JKHEIFEA R 9 m¥/m? - H 4 1
MBI ¢ 27 m

YRR AR 154y 1t
FETEH 2m x 360 m x 2 m

R K P TRRREERT 2.5 BERY 2
FEYID A —72 43mx 91 mx3.0m
FEYID A —72 35mx54mx3.0m

*BEAF IDEA UK OV b #h 235
High : JET
# 4-3.3 HIRAHEMER O (5 1 B5%E
FEE R EATH MR OFIR
TR 7K ALFREE T 2H
400 kg-DS/hr * & ZEREAT Y 2 —7 L ABKE
DL ALY WA 3 2 A 1.8 ha
1GEREY 20 5 DIRE # 4 E 2.7ha
High : JET

(4) KNLRIE

FET 2 3 AR DOTEANKN & BRI DKM DZEE b &1, GRS O AN E S KL E

IRZ3ET 5, KIS EFR 4-3.4 12, KA EER AR 4-3.2 12577,

# 4-3.4 KOLHOSAF

FHA KAL* B
TEATKAL -3.14M Inflow channel
e ARAL G +5.15M Nadi River
*HWL
Hg : JET

4-6




g P IEEAITE~ X 5 — T R T P 7 P Z o P LA

Partd : #/EFH D Pre-FIS

EX Inlet Pumping Distribution Distribution Oxidation Ditch Distribution Final Clarifier Disinfection Tank Effluent Nadi River
Receiving Station(Sewerage) Chamber Chamber Chamber Pumping Outfall
Well 1 2 3 Station
HWL+6.86 HWL+5.72
HWL+6.38 HWL+6.04 HWL+5.37
/ / e R oAl
_u —2
E = GL
// " = |Mw+4a9
® Qutfall Pipe(L=1120m)
Return Sludge —
HWL-3.140 ®
= \ HWL-3.34
IL 1]
v-3.627 21
g Sludge P
e Inlet Pumping Station Stormwater Stormwater
(Stormwater) Sedimentation Sedimentation
Pond 1 Pond 2
Sludge Receival HWL+4.61 HWL+4.57
Tank
/
R TS
Sludge Storage
HWL-3.140
MW 3276 | HWL=3.34
IL 17
v-3.627 -~
P

High : JET

X 4-3.2 Navakai F7KMLERLE D KA BRI

4.7
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Partd . ESEFHFED Pre-FIS
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T [ HSGKIIE ~ R BTG S GE T 0w 7 Z 7o I A= P
Partd . #EIEFHFED Pre-FIS

(6) TERAE - ZErX

1) XFEOEE

Navakai F/KMLBRE T S oA —V > 7R ERGE R (APPENDIX 4-5) % JCil, faia X2 5L
AREMEO LB EE Lz, R, XFBLELTHEL TWADIL N=30 OEE., HH0NE N
=20 DFELEETH D

A=V U 7RBEMAERLY . EREMICY T E 200 (N=50+, EE GL-14.0m~17.0m) 23K
FEe L GRESNT, BB, ARIERSNZR—Y o ZHHEITHR T AL EE N O THEE S
NTWDT=D, A% G B ClI R T ER OIS GEMOR—V V2 I L, B
T — ?®%Eﬂ%“éﬂé

2) ERERORR
Ir— IS O R R TE R A BRI, S IR & < ) CIEBEILRE & bR o T HEEIC
NTITAXIND, BEELEBIIFEIEOE (0~5m) IZHFETLIHAICEASh, 2 &
D IROVNLE I ET 258 I IhERER A SN D,

Navakai F/KIUERS ISR E DY GL-14.0m EEEEIALE L CTWbH7od, HUE#EEZ AT 2, FiRIX
13.5~15m I L 72 5720, BERAL (APtE 20m) E3rdThiom 8 @m A ge L 725, 207
¥ Navakai KBRS 0 LM 130 H PTRE 2 BERAL & L <135 BIORF B ATV, KV
BN oL A s & & I8 E LTz,

4-4  PEARE AR

Navakai /KL IC 1T D K FEEMERIH 2 LD LBV EE LT, MHTOFEMIc oW T
APPENDIX 4-6. &FfE[XH 2>V Tl3 APPENDIX 4-7 %518,
1) WATF— PR

TARERGZIE AR DFRA L TL DIMARICERAT — PR ET D, WAL, 5K, RKLIDHLIC
— N A MAEEICEE L T OB SR, IERR A ERNIITZA D L2l Le, 77— MIMAMER &< AR
WM EG 7 1o AR — ) &%E L,

#4-41 FEEHE

£ iR
WAL — b (FBEH) A%BA D 1.20m X 1[4
HARFEAZ — b (FER) HNBHE 0.45m F X3 Y
FRARRAY — & (FEK) HZNBHE 1.00m £ X3 [

Hid : JET

2 RZV—V&E

TEWHICERE T D A7 U — 0%, BEOIHEK, KR TOREDOTZDICRET DH, K& ITH
DOFREFITFEIOHM 50mm OHEAZ UV —2TEREL, /NERITHDOEREIZHOWTIE, BT 25mm
DO E HBIBREEM 2 3% E L C 2 ADOBREEIT I,

49
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Partd . #IEFHFED Pre-FIS

1) MEXZU—CEM

ME A7 U —roHIBOSREIT TFREMMXAHES OKMBEHS) ) OFR > 7T ORICE H%E
FAZLD 25mm & L7~

2) HEIREH

ME HEHEREERIT, ERRE ., MERFEEER OREFHEICE N TEL TV D [~UL MEIT ABIFREE
B+ b2 7 U 2 —Xy 2EE L

F4-42 LEEE
TEHb AR Gk 3, REZK 3
L EEE K HBARZ )=+ E B EhEREM - 351
Hil : JET

() ILHhHnER(E

I HIZ A LT 1B ARIZIRA L TW AT, AR A 5%
U 2 S By F LV KRR IC Lo EiEKRE—fEIcE KL, 127 a2k
WBERIC L VD LK E BESER OBREAIT S, EEKIXEWHIZ S & L TLBEEITH, Ik
WAEE LS AT AN CREFME, MERFEEMEICBOTERTWD [ R T+ 4 7 v
D B 2 RE LTz,

FESHDLOT, Y v

0B

- =

% 4-43 CRVEE
bt 75K 3, Rk 3
T iEE o RRUT (66) Hikb i (V1o vy) Jkba T2
Hih : JET

(&) ERUTRE

Ry TR T OEH RO RZ - L TR 7HIE 2 e L, I idG s — b2k —
EEEAZITY, R 7AE - BEITEHEARICE D F—%E 2 B ECTHE | B2R07m, B
THIEIZ M CAF T EMRFEHORS 2 KB RR 7| 2@E LT, Ko 7BH - ks
AR 444, RN THEREEZR 4451877,

R 4-44 RUOTEEK - HHEHE

EHE HEKE RSB R SEHE
(m’/%3) ) m/%5 « B)
B EE5 K & 18.82 5 9.41 9.5
H i KiGK & 20.76 10.39 9.5
R R K i 37.64 2 (LETH) 12.55 19.0
R R R fe KI5 K 56.32 3 (16T 28.16 29.0
* BT . TR R
HigL : JET
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7 P I A K~ X 3 =75 AT P 7 7 P

Part4 : #EEFH D Pre-FIS

% 4-45 RUIHEE

A Ry THBE - B
18 KRR T 28 300mm X i 9.5 m¥/4y X 8552 11lm X H ) 30kW X2 &
28 HEARAE S O£ 450mm X FEHE 19 m¥/4y X 88 1lm X 1) 55kWX2 & (1 & T1H)
KR 7 A£% 600mm X M- & 29 m¥/4y X #5#E 8.5m X HiJ1 55kWX3 & (1 6 T1H)
High : JET

B) FAXTT—varsa TR

FXTTFTvia T 4y FIIOEREN S B ST TE K AR, SRR L0 R AR L
THELEEEIT I,

1)  HEHHFXK

A, OD A FFR G oMt Al Ml AT + B S &, R m$7D&3+ﬁ
RIEED 5 T ROLEMG 21TV, MR, AFREESIC LY BRI ATV, BRE
FHMIC BT Tk R AR E + R SEE ] /0% DK 7 a7 iR E ) M A4S _\m%
LRl Sz, AEBTIE DK7Y u T +HcdEE] 28T L., BERORMNE#ED D

2)  IXJE

BRIEE IR e e 5 A, iR — R Ty, a—Z2 ) 7ny, 271 22—

T U0 3 RO LB 21TV R R REAN—A . BHEORATMIZEND

(27 ) 2—X7nvr] 28EL,

HERF S PR

R G RN, MR E T 6 RAIDN,
FI(ERR 2 B

—HCHERRT D 1~4 RPN, F_HTEZRTDHS5-6%

L)O)Eﬁﬁﬁﬁ)%ﬁﬂfb\éfly)\ TRRO LB &1 5,

# 4-46 HEEELRR

2% B EELH EA EEWEH T B
(m®/43) (kPa/m) (kW) (8)
1 : 27 U o —3%amE 5~17 30 18.5 3(FELE)
28 0 A7) o — R 5~17 30 18.5 2 (FlEL1H)
HiBt : JET
3) HREE
OD R DIBEK DIFER 24T D /KFititbtk &b . Q8D 5 15T SN2 285 % OD M EERICERE L2 A
TEE | ZHBUA A RO R 7&?’67kﬁ|3 THCH U CTIEKR DA 230538 L <4795, BRIEE IR B )
RO E W EEREBEREEZRE LT,
£ 4-47 FERESAAR
L FR i SOR KT BRIERE
(H) (kg-O2/H) () (B%)
1A KPR + iR 4 9035 8 4
28 KRR+ R 2 4518 4 2
High : JET




T S [H PR X VK IAEE ~ R K — T R T S 2 77 A I — p
Partd : A/ F3%D Pre-FIS

(6) FATLRKHLER R
FxRT = arT 4y FTRBUT{GKZ BUASFRE LT LK ETGIRICOBEL . LEKITE
SRV IS &0 PR ISR TERIGIRIIARRIA > I & 0 G IRITREEIC XE T %,

1) HREETH

IGURRE R, ToRBiEh (. JAaBRENNe 2 J7008 & % 73 JE iz BREh = v Bt o0 JR BE 1 A 54T 9
DEEMNIERT — LA EGTHZ LT, EET —LZEERSE 2O TR DR WERE ) TRE 722 b
VT RAESED ZENTEENI/NS W [EIERE SR Z80E LT,

R 4-4.8 BORILERHIG VRS & FREBE AR
B2y AR
1) VERREAH | 825m  x K%E4m x HJ7075kw x4 FH
QW BUREEEE | £ 25m x KE4m x HIJJ075kW x 2F/
HH : JET

2)  REWERART

REFGIER > 7L, 285N LT 2H (I ETH) & LTEHEZITo7, A7 BRUL, ThEH
'y FEVIBREG X O THEFFE PSR LT M ERGAB A7 U 2 —R R 7)) ZEEL
7o WUy7EHIT 2R 26 1BV &L,

R 4-49 RENFRR VI AR
£ PR BT HAE - B
1H RENGIRRR A% 150 mm x M:H & 1.25 m3/4) x $552 10m x (177 3.7kW x 4 & (2 & T1i)
2 RENGIRRAR T A% 150 mm x M:H & 1.25 m3/4) x $552 10m x (177 3.7kW x 2 & (1 & T1i)
High : JET

(7) BEERERE
1) KRR — AT E
W SRR Y — Z1%, BN, IREIC X 0 SfEMEE SN D DT, RllitE#RRE Y — X IrEEITW
R RT3 LiFEAZ 3mg/L Off T xE LC 1 [E]5r ORTREHE ) O I A8 2 51 L7z,
2) WHIERR Y — A EAEE
WHLIEBERE Y — X HENR > T, N Z M THERED S\ (XA v 7T AERR T ThEEK
HIEAEE I K0 Bk EIC s U CEERIEARIE AT O AT L& ®=E LT,

# 4-410 WHEEREE Y —FEANR T4

L2 F HHRE | HHERHEEE BT | EEwEH =
WHIEEAR 7 25mm 0.0637~1.2L/%y 0.7MPa 0.4kW 3B (PE1H)
HiBi : JET

(8) MRy T

AR 713, T 4 )JIOFIANEA MWL 4.19 m 12 ERH$5 & BRI T Tl Tx 72 2%
DT, HHRAR L LV EEBRZAIT O, RNy THERIT LM CAT TS, MFEHORS . K

4-12



T P [EH PR X TG KNI~ X S — T R T 7 e 2k T A T LR —
Part4 : #EEFH D Pre-FIS

BKRT ) BIRE LTz, N7 B8 - HHEFHB 2% 4-4.11, R 7HHEE R 4412 1277,

R 4411 F7EH - HHERE

A% FEAKE RN TEE Ry 7HHE
(m*/47) =) w5 - B)
WAy 7 93.89 36 (&7 46.95 | 47.0
*IRECT BRI
Hil : JET
R 4412 RUTHER
£ FR R 7% - B
SN A2 600mm X M- & 47m3/45 x 52 10m x H 77 110kW X 3 & (1 B Fif)
High : JET

(9) RACEHERE

IR PE R L 0 H S RIEK D 45Kk B 2.5 B SH7-0b . JREMICBEA U CikiE 217
WS %, MUK TRE MU ZEERR @ IDEA 8 & Pt 2 4 %,
(10) ALBE/KEAR|FH#1E

TOKALEREE N D 4535 B OB K0, IR TEAR o IR OB A IE T 572 DICRET 5,
TERIT R E NN CREFFE O RS 728 o — ORI CHIR 2 50 TR & o T D TJE
T A E ] AT L,
(11) WhAH%EfE

1)  {FIRRTEEE R R

TGUEHTEME ST, WiKEEERR S 5 BEEZ2O CTHE, AR O 2 ARITE CE AR/ ET
S, B X 703 6 RANTxE LT 2RI 3 AT CHEE O E FHR 21T > 72,

Tl
+

JE]

PR TR A N 22l C. MERFEEYEO By [k I 9B 230E L, B
BEIRHRENC LY . 1135 Sm MR CRET 2FHEE LT,

2)  BikbE

VHIERT RS 2> DB TRMIAA R o 7N X0 Bl & P 715 IE & BKEE I X 0 K L CiBTRORE L 21T
9o MiAMEIZIT, Bkt MEFRFEBENZM T, BKSDEORW IZEHRMA TV 2—7 L AW
KEE) Z8E LT,

# 4-413  BiAHSEAAR

GIRE YR (t/H) 10.8
SLFEGTE (kg/H) 1,200
MK EEFE = ZEBAURA YV 2—7 L ALK
SLFREE ) 400(kg-DS/h) X 8.3kW X3 15
HERR W 7IE 9 RS
BATEEE (m¥/ H) 46

Hdh : JET

4-13
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Partd . #IEFHFED Pre-FIS

(12) Wi R3R0H
K BRI B IAET HEENFEICEREL KETOEIET 5720, HEFRMEZRET D,
W TN THERFE B LI R S TR N E < . Ef@EN s S 7 NEERW AT &
[FECAERAEDNEE) 2%E Lz, T0MOERIL, UTOEBIVEA Lo 7-,
> EEERREELE ¢ R - HERPEEE LIS ERE, F 70 O&M (2 B E An Bl A L
15,
> ERFIGEEE W - TV ) KR OIEAN AL TS - OMRFE B N i m e, £70. BRI
WLERFH DSk & BE B IN$ 2 BN H 5,

> BRI ERRE LHEEFEEE IR ZMTH D — ., BB XE 5 FEEORHRRRC
DAT 4 T ZEAN LT IUER S0 \%émﬁﬁﬂgﬁﬁriﬁmk%zanéo

FFEXE Y Navakai @ FARLBLRIZIT TEHRWAETE] 2, X0 BROWEKDFHET HIGIRLEERIC
13 TR CABEREYN RS HIEE R B EE] OMAAbEEEAT 5,

z 4-4.14 BiRFAH

R FRLER ERILEA
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S UH =T THIENARETH 5, > ERFIZ OGBS MG IED SV ZJIE L, i
IEHEETE | STEMGRREORZ 0D, FRIZIE T,
b/ 2= < IDEA ETIE. J5IROILHEMEIZ LY . IDEA | < EBIFIC SV OF — & % 75 74¢ (ki
(SY) FEIZI T 2 B 7o PR F ] 2 HERT C & 5, HH. ftflh: SV) L. KIS S OIETE
Ol EREHMO R ET 5,
SERBEHES 2 L L 15, R B RS OV (AR E (MLDO
TEAEER | & IHEG MR R CIEBI TS 508 ) ﬁ;béggggﬁ%ﬁﬁr( b
T | TS, +MLDO B 5 & IR O

PMET L, EEREAME T4 5,

v WEBSRORENNLETH D,
HIL  FABHEF & BEEST 2014 4R 123\ T JET 25MERK

Navakai F7KMLERS 0 IDEA I CIXBIED & Z A RBIROB X X 3fThbn T b3, {5
BENE LS 2D TETREAKENELT L EVOIBERNAbNG, £ T, RIRLIZEIIZ, L
ﬂ*@@ﬁ&&svm@m%ﬁﬁ%_%mbfv—&%%ﬁb\T—&_%owfﬁﬁwﬁ%%l
AT HZEICEY, EORE SV n3E< s (HHEHIRRBENE L 25) L AHKOBHELENMET
T 50 WBUKENELT 20 R LT, @URGERS SHE 2 EETL2LERND DH, HHRE
EIEVEIBIRILREE (SV) (22T, JEMM 2 & L. BEIC Navakai F/KAUERESC OJT (2 X
EFEOTREN T, Bl CRIEDN KR ST\ 5,

AR - SRR
% X, #5231/ L-HEHE 2S00 E
B L THERT S, #iE

KERBROFERITTEDOREMICEEA L T, WUNTEE T 5, BENBKALIN-
EEER LT ERT S, G227 BRI ST 52 R
L 0&M O EERMERE D20 WZARFT D,

N L
#5-23 BEEICETIHEE
FRFDLHEI :

FR LA
Db HMEH, % :
FH O HARBY 2R
EZZHNBEIA
EZDIVDRINE
R 4w

WA IR DS TE DR
KT DA

Sfhts U7- B

KIS DGR OB

72 5 %t D B

DFLERTE B

BEHHE

ERIDHER

RIS B

Hdh : JET

PARAVERYS TR - mfR. AR KERBROERICHTZY . B8 DA
TE, i@k« METIEICOWTHME 24T > THARIEZ X 52 BERH D,

KiOEFE., FKit
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Part4 : #EEFH D Pre-FIS

(6) BRI DA

TKALEELS D O&M % Sk~ 2 AAARIAHNEZ T /K E7GIEDEE U L Y 72 %, Natabua & Navakai
TR D ALER A & ALBERE ST, KMOMER T 5 O&M HRUIR 524 IR LT EBY TH D,

72 5-2.4 2 TG OMNE X & AHERE T

TFAKLER
Tk = 0&M
BT s | mmas "ffif;? PRI o
EVBYE - B L= Bk =K H 2
SRVBIR - W b=Bik=K H g
ok JE BT E  BiAk=K B rf
Lautoka | Natabua | /ey | 44400\ e A A o ey | ]
A
* 6 7T O BTG e & 5 1) A
Nadi Navakai OD ¥ 29,800 | REWHIE : K=K H A1
Hidh : JET

F D 0&M F7 UK LT RHI-1 O BARA 72 O&M FE i /715133 5-2.5 IR T BV TH D,

525 O&M EMiFik
H iz | 32T IKMLEL, (5B ALER G E% O 1E R
G- | HERFEER | BREICHEER OXKAR, SRR
KEFER | pH., B, SV (ODIEDBRE) IIFIEHES DO 5 KE 5

High : JET

5-2-2 EMEHENCRT D A B ]
(1) Natabua T7KALEEL

Lautoka ¢ Natabua F7KAVERE Cid FAKMLERIZ —BeXod TF ik, 15TRALERIC MG - BRSPEMAL - B
K« RAMEEAZIRZEZ L T 5, Natabua F/KALERES Tl Navakai T7kﬂfﬁ%’i’|§% <Ahod 3 FIKMLERE;
D5 ORMEETE, KO Ba)l & Ra M OJEBHETG IR Z g A METH LR 122 T ANDEHEICTH 5, 728,
TARMERIGH IR T TE D23 A A H A ORI iR I 3E = 2 RFICERFET 2 T ED O, THbiE &
OSA I T AF IR O O&M 12T D HHRIITE v, 22T DMk 5-2.1 12,
FORKHEYORET HIFITR 526 IR LT-EBD THD,

BE
(1)
| | |
TARLERE HRELEFRE IK B R ER R B
(1) (1) (1)
i —— |
'F7J<LI5¥ SERALIE ﬁg‘ﬂm,ﬁ,@
Tk Eir g SERALIE Eiz 8 FEREE R ER%
X ey 2o L s ] REg
(2) (3) (2) (3)
i - JET 5-2.1 Natabua F/KQHEE OB RR)
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# 5-2.6 Natabua F/AKALEBAHEYOBE (BR)

404

X5

Yk

KL o F

TOKALER R

KSALER S A% O TERRE P SERL H R, H OB R

TR KA EE RS B

37 b
TRRLER fi % O SRR ALERIRL O H AR A
FE B ORI DL AR s H RO 1R

KA R

HAGSR, BEMRLSROMY) A7 U —v Lk, A
PN RS

1GIRALRLR =

TGVCALERN R FoS SR 75 VR AL B A R oD ek P JO P
RGN, ALERE R OB E B TG URALEL,
RO JRAL PR F oD

15Ul B
HIEALELERR B

{GIRALER fi i3 D TR AR BEERIR O FRIEE TG IEE KR
DYTE IGVEALEE H DOV

GBI R

GRS O I T B 15 Ve AL it 3% O T

B R A 5 e 1o B

JEE BB IR OS2 1T AAVHERS /T PR 75 Ve AL B A 75 0D T
5, A H i, JLER B RO PERK

SRR 15 e L P
JEE TS VRIS B

JEE SR s \F AU BhAESE /TS RO 5 DR AL Bt R D
HEARAR BTt B O T

KRR B T

A H KRR BR OS2, Bk B OB fth R K LER L
DOKET — X OEH

bIEE il =

TRALER S N DR, Y R OMHERS

Hi : JET

(2) Navakai FAKLEES

Z A T — b
Partd : #EEFH D Pre-FIS

Nadi @ Navakai F/KALERES T F/AKLERZIE OD %, (HIRALERIZIIMiK « RHRZBEEZIRE L C
W5, R OHIIRE < E7BEAKD SEZ 28T 2 ME NS H T80, il FAKULUERIGIZ el L
CEIEFHICEELIL ) BLEDRH 5, BET HMMIER 52212, F-HFT O Y ORET 55
IR 5-2TITRLTIEEBY TH D,

BE
(1)
I I I
TXRULERE FIRELERE |h
(1) (1) K& AR A
| | (1)
' | ' |
KL SRR —
BERE Tk EEL S HiRALE AEE
(2 A *33) %8 (2) %8 FXE
(2) (3) (3)
High : JET

X 5-2.2 Navakai FALEFOMBER (RE)
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Partd . #EIEFHFED Pre-FIS

% 5-2.7 Navakai FTALESEHYOME (RR)

WAL e
Bk AR O W R
TR F AR OB S F . 7 RO
35l 7
s FAEERE T KB OO R,/ IR0 LA Fetk
A OB I A 00 Rk
o AL, BRSO, % 7 U — L. =
FAME LR e
TR 5 VLA i 3t O SR B 17 Ve ALER B 0D B
. o 15 T A BN O S, BEEE I DAREE 15 V8 B o
UL (SRR DRE/ T5IRAE A O 1k
TSI FE R EEE I D R 15 T LB D
B B KB R DN, Bk BB O TERL i T K ALER
KB DKFTF— 5 D
EREEER AL ORI, (5 O
Hidh - JET

5-2-3 25 1 MRSy O N\ B4

(1) 2EHEREE1HOABBHOER

FI1HOT/KE 2 =7 bTiX Lautoka @ Natabua F7KULERIGHZ 2KEHH D 3/4 128 7= HALPERE
77 30,000 m/ H @ TF {EfEa% 2%, Nadi @ Navakai F/KLERES I Z KGO 2/3 (28725 20,000 m3/H D
OD VEFERA DR S D TETH D, PRI O&M X HEMEREA TWHTZD, TK - {HIBLE
M % DB 7o TR B BT R O L/ 0 ORI IT B S N2, — T, BGOSR, &
E ORI TR R DO TN 5,

ZFD7-¥% ., Natabua F/AKXLFEES . Navakai F/KALEHEIE & 410, F/KALER - 5B ER B 803X 5-
2.1, 522128 U7X & ZH X0,

—J7. VEEBHIT 2T Natabua F/KALERSS TR 5-2.1 @ L B0 (GIRAEEEXE 3 A, BEHUE5 TR
LPREZEE 2 N, TR AAEEB 2 AZRE L TWDHS, 5 1 T 3/4 sk 235 L 73541
W NERIE 3 A X3/4=225 N, 2 AX3/4=15 NE70, 810 BFiFT3 A& 2 ALK 520 OfFER
RS E D, 20D, B521 OREHOEBY, BARFHE LV AT TR0,

Navakai F/KMLFLE CIIB 5-2.2 L B0 BIREEES 3 A, FAKLPUSSBRIEEE 2 A2RE
LTCWD, #1123 fisk 23 B8 L7235 Al B2 ABiE 3 AX2/3=2 A, 2 AX2/3=13 A&
720 BIRAEEEENK 522 DIREL Y 1 A7l ied, £0i=d, 1 HIZE1T 5 Navakai
AL OFAFRAHNIK 523 D LBV &0 D,




T P SGKIIE ~ R BT S GE T 0w 7 77 I L= P
Partd . #IEFHFED Pre-FIS

55
1)
| : |
FAERE ERAER R | -
(1) (1) JKE R ER A
| | W
' | ' |
TAILE % R
Eia T kLI ] 7 RILE imE
(2 A*3B) 1’!5%% (2) 1$%§ ’F%E

High : JET

X 5-2.3 %5 13 Navakai T/KZERE OMHEBER (RR)

] T K AVER S T O T K AVERfERR 28 ek S U7 BR ST, W72 O&M Z FEhid 5 7-0I121%., %6
TREAFED Navakai FKLEEZ BT O&M TR A2 fllf L, SIS OBEREYIT->7- 9 2 T,
TEHRE B ORE SR 2 XV | CFFRAY 7R R KA OTERRREE 2 B L T O&M ZEiTEH I L
MNEEL /A,

ZDO X BREEE OB RITEAED WAF TIZERNAKETH V. Hl 21 JICA o H 7T ey =y
FORTREN I ZXK D Z L2k, FIZICERSND FTARBEEOMEY) 7 O&M FEha i 2155
DOBHEFITH 5,

(2) KEAB=E

7 4 Y—TIX BOD X SS HED KBTI CTHSEH, 7 VEORAFEWEICT OV THoKEENE
MERITONTND, LR, Oirastf OBEENREA TR 2H, WAF OKERBETHE
TOHKHEE ZHWUNIHIT TE 20T TiEe, FEBETLHHRFOESBREIZOVWTIEL S
WA TERVRBUCH D, EDTH, FARLHGONKEER, TARKGIROER, FEFHEAK D
DI=DIT, KERBREOoHraatt Ol KRB ORR)MIERUNEATH D, 7o, FKRLEHY T
OD VEHF OB ASLEL T X BEAIND & T 7RLBLSEAf ORRE DT OIZBIGITIH T 5 H 2 DK
BT oy 7 NEEELRD | & FTRAIIGI AR FROEMEGIRIR E SO S /B ORIE TE 5K
ERBRELZRIT HMEN B 5, Natabua F/KILERS; & Navakai F/KLERE, T3 5-2.1, K 5220 &
BOKERBRE | AZE XOITREL TV,

vy

ZDX ) RIBEOEBRDOT-OITIT FKRMFRE O&M I L TRERDZ L WAF O%% 11721 TIZN
HTHY, ZO-HIIE, JICA OEMMH 17y =7 NOR CREREERM AL, a2y
T2 K ERER B ORE 1L EZ XD DR TH 5,
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T rA TR — F
Partd : EFIEHZED Pre-F/S

HOE FREMEE

6-1 FEEERSVa—v

A Pre-F/S |2 Ta%E L 7= Natabua JLEE[X . Navakai LEEX DOFEfiF A 7 ¥ 2 — L2 KEE L FEEE
AV a2 —/VER 611 DY & Lz, 2 FKEG OB 2 /i) L CHEMT 5 etz k4 & o
WAF 75 O 7L & B & % Water Sector Strategy 2050 D A 7 ¥ = —/VIZiEH L7gVy, 7235, Sk ek
TI%. Natabua N/KZLE T 2036 4FEH, Navakai F/KALERESC 2032 FH EME S LD,

I

£ 2027

2028

2029

2030 | 2031 | 2032

2033 | 2034 | 2035 | 2036

VYL E N DRE

FEARER BT AL B

e T3 AALI

Navakai T 7KALERG AR T 5

Natabua F/KALBLIG AR T3

R

High : JET

X 6-1.1 1 PAEKTRE

i A7 Y 2= VOREICH Tz > THE 6-1.1 1T HEHIHE 2 AL TN D,

#6-1.1 &7 =— XD LEHM

] il
F/SHiA 14E
aIUYF S NERE 14F
FEAMER B 14
e L3 AFLHA R 14F
HFRHIRE] (Natabua F/KALERE) 44
AR (Navakai /K ALBEL) 34F

High : JET

62 HRE - HEHETEEOME

1) EBHRBEEORHRSEM
Pre-F/S |2 T fiak ORISRt 21T - 7=, T ARRSE OIS K &2 Hiflh 2 5 U 2 35 CHENS sk 2 A 7
H 2, BREFEONRFEEZEXZTNVE TR0 LB TH D,

> FLRI 72 K TRR VAN 25 X} A B L K 2 R B RLE & T D,

> TATHEOFEHBIZOWTULY 4 V—OHATZZRE L, AFSRERBMIAASSE 3 H
OHEG S U B2 BT 5,

> TEEAEERERIL T 4 P —ETORBL VISR L, TEABLREMEEIIEAROREL I
HPLL CRR T 2, O/ NARZ25% RIS B RO B A ST B ET D,
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Partd : #EEFH D Pre-FIS

> FAKERGIC B 2 MBS E 1T MOPPOERIZHE T EH TS, 7277 L, EFEO FARLEY
Ao LRSI L0 AR K& R D70, 22 CRE LB ER IS % OE
HRTESID,

> IARTHOFEZLMEEMIae FMmBslte 7007 74 FEITURIO LD TH D, FH#
e OFER TR T 2 81 RiATe i #t & 95,

PUTFIC & s DR B2 7R,

(2) TARUEIGERE

TARTHEOMME S EZ M R L 0 E L, MRESXE D REELZILICEE L, F 1 Mok
54 FAME O @R E 2R 6-2.1 (T~ d, THESEITEREITITE O TRV, Natabua F/KML
PR C 136 2. Navakai F/AKALERE T 90 (BMFEEOERE N RIAEN D,

#6-21 A TAKROEE (B 1H#) OBKRERE

Tk LR T 2 BisEERE (FAH) FJD #5
SLBRIE4, T AR Bk BR &8t (million FJD)
Natabua TF £ 8,646 2,972 1,959 13,578 201
Navakai oD ik 4,796 2,905 1,283 8,984 133
YEFC 0 1 FID = 67.55 JPY (20244 4 H)
High : JET
(3) TFARAEGHERFEHE
HERFE B IXE I - (EREMERE - NMEFROBEA LT E L, 6220V HEE LT,
#6-2.2 FTKAEE (5 1#) OBEHERRETEE
Tk RLFR T2 BiRsERE (FAH) FJD #5
SLBEE A BB ErEMERE N aF (1000 FID/4E)
Natabua TF 105 121 24 250 3,700
Navakai oD £ 137 80 18 235 3,478
TR 1 FJID = 67.55JPY (20244E4 A)
i : JET
6-3 EEE

(1) HiRRSM:

FHEBHHOLMT 2 6-3.1 1T, i FAMESGHROFEERFIn - 7T r Y7 FOMREK
TEHDHOD, FF—FRE>THRVWEZDBE L LTOREMTH D,

2 MOF : [H#&#4 (Ministry of Economy (MOE))
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Part4 : #EEFH D Pre-FIS

#* 6-3.1 FXEEHREORESRMF

5 HE e HRHL
Exchange Rate 1 USD =151.37 JPY JICA Rate April 2024
1 1 USD =2.2409 FJD
1 FID = 67.5498 JPY
5 Price Escalation Rate 2.70 %/year | ¥aEAE 2020 4FILUEV B E Wi TEEL 2024 4F
(Foreign Currency) 4 AR
Price Escalation Rate 3.60 %/year | Consumer Price Index by Fiji Bureau of
(Local Currency) Statistics ® 4 F
3 Physical Contingency Rate 5% | I A MNEEIEY —VEf~v=aT IV
4 Value Added Tax (VAT) 15% | 74 —BUFHP £V
5 Import Tax 15% | 74 —BH/FHP LV
6 Administration Cost 5% | aA MEREIXEY - VERA~=2T 1
7 Interest rate (Construction) 2.00 % | MfERpL G-
Interest rate (Consulting Service) 0.20 % | MRt GRIEE
8 Front End Fee 02% | 2 A MEESHEY —VER~=aT L
it JICA

2 avInNT4vT - P—ERE

ayH T 47— R E L TEFHKE (Price Escalation, Physical Contingency I £721Y) @
10% %z 5t E3 5,
(3) MMIEUEE

MG E OF FHE 3R 6-3.2 (-8 & L, £ 25 @M E WiATe, HBGIe ORE HIi 45
LHETHD Z &b, HIROAMFANEN R ETLE 2 HIMZ TH S L5,

# 6-3.2 FHESE

TR FHBGERE (ha) FA #iE#52 (million FID) fgZ
Natabua | 7KLERE; 42.1 27.4
Navakai [ 7KLBEE; 14.5 9.4
ot 56.6 36.8 | (2,488 million JPY)
High: JET
(4) =XEE

FIYFELEOR IR ELR 6331077, FEREITSS2EN, RS IT0EMN EEHEND,
T HUN A E . VAT, EEREHEB IO, ARG5S 7 4 D—EROAH T 12BN & 25,
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Z A T LA~ F

Partd : EIEFHFED Pre-F/S
K 6-33 H 1 HEEE K OERHA
HH s & B
EFH) (& /5 FJD) (EHH)

A. FOREIGN PORTION 29,128 116 36,944
I) Procurement / Construction 26,668 106 33,849
ICB1:WWTP1 Const 7,202 27 8,995
ICB2:WWTP2 Const 12,633 46 15,763

Base cost 19,835 73 24,758

Price escalation 5,564 28 7,479
Physical contingency 1,270 5 1,612

II) Consulting services 2,460 9 3,095
Base cost 1,983 7 2,476

Price escalation 253 1 338
Physical contingency 224 1 281

B. BORROWER PORTION - 229 15,949

I) Procurement / Construction - - -

a. Land Acquisition - 46 3,118

b. Administration cost - 30 2,003

c. VAT - 89 6,009

d. Import Tax - 65 4,369
TOTAL (A+B) 29,128 345 52,444
C. Interest during Construction 2,626 - 2,626
For Construction 2,573 - 2,573
For Consultant 53 - 53

D. Front End Fee 79 - 79
GRAND TOTAL (A+B+C+D) 31,834 345 55,150

High: JET
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Part4 : #EEFH D Pre-FIS

BTE RELSEE

7-1  Pre-F/SIZB) A EREESEE

Pre-F/S BXPEDBRBEHARE TIX, BT Y2/ MBI 2 Aa—Y U 7oRaHanz, 4%%E
ME S D BUHIVERIEICESSBRET A A b (BT, [BIA] EW9H,) MEZEOIER K OFFR AT
BfGoXEs LT, AdKIBONKE, *5ho 1A RISV T L RS L, Initial Environmental
Examination (ELF, MEE] &\ 9H,) LUV TOFEZE LM L7z,

7-2 REMSEEHIE - A

7-2-1 BEBEASEBICRIEE - FHE%

APPENDIX 7-1 |2 F/KjE® 7 % —Bi% M OBRBa 2B EITAR D BOR - BHEI% 2071,

7-2-2 REFR X

BREGE PRIE ORI 2 Part 1 |12 KX, DOEIZ K % EIA R vl AL EE e f3E (Part 1 F3) U A M &
LT (@ s, arRARNTT 2 b WHEIEKE 723K QB iR, DRI BT 21842 2N d
D, BT =7 N Th s Navakai F/AKLLERY; & O Natabua F/KALERG OPEIRIZ, 240 b OFEEIC
BT D, B MFEKOPEK K OYETEALERIZ OUWTiE, DOE Pollution Control Unit £ 0 HE/K - FEHE
PP 2 BGd 5 2 L7 (BF IR ORI L LTEEN %), APPENDIX 7-2 (Z Part
1 FHICB T 2 REETFR A Bt X O E %2 /R7,

7-2-3 FHBE R E

7 4 V—[EHO M I R AL (iTaukei land) . H %A H (Freehold land) . [E4 Hh
(State/Crown land) @ 3 fEEICHHEINTWD, 7 4 P—FIETIIHHOBEINH 2RO TE 51,
TERBAHIZONTIL, AWFIHZBROCGEE AR Th 5, BUFIZ X 2 HHIRGOSGE. WTh
DTHFETH> THRTO T EMEFIZOWTHET 52 LR ED HILTEY | State Acquisition
of Lands Act |2 CEARIRBEN RSN TWD, BT =7 MIBWTEE S5 H S T
& (ARG, U —A, #iftEkE) O 4 APPENDIX 7-3 (2R,

7-3  Natabua F7KLERY

7-3-1 EEME

EIESR,
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Partd . #IEFHFED Pre-FIS

7-3-2 BERUHSOBIR

1) K&
1)  WAF X 3KEHE

WAF O/KE R 7 R ClL, Natabua FAKMLERG S ORI TH DRIV T, KEDHT 2 E
HWIRIZFE R L T\ %, APPENDIX 7-4 (215 2 ORGSR EZ ~T, 2022 504 T, PeHHLEIZ
B\ T Faecal Coliforms 7% 100,000 {&/100mL LA E. 300m~500m EfiL7-#isTH->TH 50,000 fFE
/100mL LA LD TH -7, —F, 2023 4Fi# TIEPEHHIA T 6,000~10,000 #/100mL, HEH ML
LIS TIE 1,000 f8/100mL & FEIZ 22 ERELESNTWD, i, 2021 42 Eh S - tho
RIRICKLDEENEZOND, Ik, AAROBREAMETIL Fecal Coliforms (FEFEMERIGETEE) 1%
BRE S TWVZRWNA, KIS KB HIE RS & el 9~ 5 &, 2023 FRIZ BV TR R S LIS Claokin
% Al CHIEZEYEME 1,000 fE/100mL LLF) I2F4 35,

2) uavxs MZLBKERE

F/S B2 C 30 S L D BREE BRI i 7o 7 — X IEE DO —ER & LT, AL ONIEHKISIZ T
LKEHE (WE-uF) 2EiE L7z, ZOREETIIRBAKICMZTFEAK 2~5m) ORELIT
ST, FAEERE APPENDIX 7-5 (277, #AEMAIERR22 00, RiKIZOWTIEL, WTho
A CH AT O 2023 400 WAF AR EMRBELLIEAKETHY . FTEAKIZOWTHRITK EFH
PLL7=KETH- T,

3) SPDIZLAKEEHRE

Natabua F/KALERIETlE. Lautoka (24 % South Pacific Distilleries (SPD) 72> HFFHIA £ 2 24K
Bl TRECRAET 2 BEK AWM ERORE I BB L. FAERS, O JLBEK & — SRR LT
%o SPD T, MERE IfHEOKESCIRE, EWOE=F ) V ITREZEBEFEMRL TBY, £D
A ML EEZ WAF IZHEH LT D, 2 2Tl 2018~2022 i 5 RN E i S - ia s =
DL E=2—%%7-7- (APPENDIX 7-8), 7272 L. SPD OE =4 U > Z'THH I KJGHEBEO FEE L5
F TV,

(2) BREREE

KFGHUE NI B ARG - UL PEPRE O FEE HUE I IAFAE L 72\, 7272 L, Natabua F7KALE X
B FIEHICAZE L TR Y. DOE K& Ministry of Fisheries 23R X OB INHE EIZ A THEE L 7=,
BHEREARER A A T Dk (Special Unique Marine Areas (SUMAS)) 232 L T\ % (X 7-3.1),

S BRIEA, KR /KE HIE LY hitps://www.env.go.jp/content/000141595.pdf (Japanese)
4 National Biodiversity Strategy and Action Plan for Fiji 2020-2025 & (X Biophysically Special, Unique Marine Areas of Fiji
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Partd . #EEFHZD Pre-FIS

177°21'E 177°24'E 177°27'E

ANV

wenitmangroyesiand mudflatsy
% S A :
R

Coastline
I Mangroves

Reefs i Xen
Biophysical Justification of NVT4: Coastal and inland mangrove connectivity, mud crabs, mud lobsters, juvenile reef
fish, shorebirds.
Hi 8t : Biophysically Special, Unique Marine Areas of Fiji
7-3.1 Xt&HiEI D SUMA (NVT4: Dreketi and Saweni mangroves and mudflats)

(3) tHEmEE
1) HERERR
Natabua F/KALBLS OALE T 5 Lautoka (235 1) 5 E /R4S EfRIE 2 APPENDIX 7-6 (27~

2) LTHFIA
Natabua F/KALEREE 1 Lautoka 246, MV D~ > 27 0 — 7RO HE & B HLIC B F 4 7= S 70
BATC®H 5, xtG)E 0 o K ORI OFHIZ DWW TLL FIZRT,

W KGN EHE L T Queens Road BV MIRMIEEOFHHTH Y | Queens Road & A T

T (Natabua settlement) & 72> TV 5, B AK lkm fFiTI2%4% (Natabua Primary

School, St. Thomas High School /% U" Fiji National University) & %3P (Natabua Health

Center) 2M{EL TW5,

Mg L Ot WIc~ >V a— T HRE NI S 5,

Bipi L C~ v/ m— 7 MR OB RS > TV D, ER= Y 7 FEMNIZIZ~ > 7 a—

T E At FE{AIZ Informal settlement 2MZE L TNV 5,

ik : BEAF FACRLBRG AL /N & 722 2 = =T ¢ (Saru 2 O Taiperia) 233/ #i L T\ 5, F b
UME TR R 7 5 5S0m R TH D,

Ak FHBUERICE A~ a—THKNTO N =R FUEEINEE 2 [ThiL T\ 5, HEKEIE
HEFED S 2km LA EEEN TV A8, Z O TOWEEINC OV TUIARHTH 5,

#HE
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7 o P [H KGRI~ R S — T S GE T P 2P T L= p
Partd : (BHFEZED Pre-F/S

3) FHES

AEETIT, MEBRICHEET S HHOBENKLETH DH, + 2T, HER L O HESE 2 P8
FERCAFRRER G E EIc, L H A2 1ERk L7, APPENDIX 6-7 |Z LI H H &k %~

4 FERNERBER

BETF F/KALEREG O BN IZFEIE MBS (Informal Settlement) D#E7% Nagiroso Settlement 733 1) |
18 FFOEED KM TIZZR NS O DOIEAREMERBIEOMG L 725, 7ok, MHCD TIXIEERLELR
D2 FE (Formalization) ZHEH TV, FEHHIKET ~OE 7 U 7 Th MHCD 0% A1,
TLTB 72 & OBEMEE 23 U CIFIEHER OATRe, LEIR UIeBis 2 FE L TWnWH & D2 & T
HoTz,

7-3-3 Ra—v'

#7131 Aa— L T ERT,

%731 A=a—tL 7 (Natabua F/KMLEE)

Aa—v v J

EHH aw | w5 %)

v 1 | K&iBY X AR AT & 0 R EEHER A S — B IR R AR

Y 5,

b WA REIEN E OFEITEE SR,

2 | KEIHE X X | ERR o B THIC L BN TR TR s
RAET ATREMEA B 5,

SR T KALER T — R JE R 0 K R e D B R
—J5 . BER T p—< U ANET LA 01T
B O NKEICER B E 52 5 NN S 5.

3 | BegEw X X | #k o Bt - BEMORAET B,

ER : EEB T 2 ETR RS = X DRSNS
b PRI X o CRAT HIHRZ BN -
AT B VERD D,

4 | 1He - R ATEY X X | B MRS L0 DB R T D AR B B,

R RN EOMIC, £ TADERAKIC L > THRER
JEAET B ATREME B D,

5 | B - = X X | B EER T EOMR L VR - IREINRAET D,

YEM  MBIENOR S SRT—F 5 T BRI - IEEN
FET D,

6 | ML FAHUTOEHL A MO D 7= o . HIUEIE T IE36E L7 & A E

nb.,

7 | 2R X X | L AR TR T OB R O QLB O
AT LA, BANKAET B AHEERS D,

WA YRR AR O E - EAIC L Y . BAREIT

WETHLELLND, —HCUFAT 4 —~v R

PET LA, BANRETHEEXLND,
o B DR B T I I B O JEC T 23— I

HENBAREMNEZ BN D,

S K O KR O b B S D ATRE
YR d 5,

— TR T y—~< AN K T LS. EBEER
BT HAREME L EX O D,
Ky | o | Lautoka P9} OV O AR THERR S LTV,

éo
JAi

)
s
>
>
A
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Part4 : #EEFH D Pre-FIS

Ra—v vy
HH a% | WA FRHL
10 | it X X AR R DRI a‘béi%mﬁﬁéé EREATD
Hulsk (SUMA) NVT4 OBEENEH THIC L Y —EE
IZELEND FAREENE X B D,
EH  HERPEELEUNICAT DL WIS, SUMA OBREE
DAL E B EE T RREMENE X DD,
11 | A& X WM T A 7 0 L R0F v A — T L AR, BE. &
W78 & DB EZITRT WD, REE T IS D
BFEBTDOMNEND D,
12 | #% - HERAYHEEK X WEARIT~ > 7 — T RO T R FET DR O
WNLE L TV A 72O IR BT B alREtEn H 5,
s 13 | IEARMERBERR X A% : Natabua F/KALERSGOLEE « Frhesd @i id o
= O A BAG & N IE A RO E N LB L
o 5,
s [ aw X X | QESOREICIIEEAEERN S Y . BRICH--TH
ERNEELR D, 2 bOIEESEFEHICOWTIEHT B
BRIk 21T\, BEICHISERF T2 HERD D,
15 | PERERS IO HREITE—T H— FRY O —ICER S ND eI REITHE
SefE Rk BENRTVRY,
1Taukel X7 4 P—DRERKEE U THEMZERD BN TE
AR EBIEIE T 4 O — DEED FCRE - [R#EX
ﬂfw
16 | g (BM, &£ | X X R j:ﬂﬁﬁi%%&:éFEﬂ%aEﬁﬁEE%ﬁ%$Eﬁ>étﬁzééfEEE0>
1572 ) EIRICA DKL RIETAREMEN D D,
*ﬁf\% % T AN e (E RS F O 2 R
THIELEZLND,
17 | THFIAB LT X X v a—T7KROFRERMEROEE LTHALTHAS
Hiudg & HoTERDS THIB R OB Z S B FREER H 5,
18 | KK X R AR L EAN R A O KRBT I A
FIETAREMED N B 5,
A ERRBR A IS AR E N W E SN Z Itk - T
KEBENWHESNLEEZLND,
19 | BEfEOHES A 7 X R BT I CTHERERHOHAY 3L, 238
F .« HP—ER \CKBENAE L AR S B GRS —RF 72381 T
mw&@
F7o. BR. A, KEENTIEORELZTS
HREMEDN B B,
20 | ththBE 7 4 ¥ — Tl iTaukei il EE A ERNCHI L S TN D728
(5 O E B E BERET o2 AHESHIE~DORBIT I NEEZ LN
R &) %o
21 | Fllik L BEORAF X RIS 7 02 ARR 5 THEHA. FRORY 2250
TR55HR / HsEY 72 o, M R ORI ERSLE U2 FReEN H 5
FZEFRI
22 | SfbiEE A NPIAEHER F 7213 S BRI S LT 7
23 | =l VO X IB T H B 7D, faax ek at-<Chtax TH M
ONBUZEEN ML 725,
24 | Vi H—/ VxRS EH ORI ~DOEEII N EEB NG,
T EH OHER] 72720, A P25 IkmIFERICFERNHD LD, B
JENVENL /R B RREMEN D D,
25 | A & RYRE TKALFRSE DAFE S 2T AUGEIC L A REN M E L.
(HIV/AIDS) JRYYED VU A7 PRI N5 Z L BRHFEN D,
26 | HBEREE (Fi#se | X X R EREEB OFEREE B E LT TR SR,
ode) /i A HERPEBERE TP AP IO R 3 AT B FTRENE:
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Partd . #IEFHFED Pre-FIS

Ra—v v s
= 2w | #A el
N DT, 1EEBOHBEREZBE L iTiug
2B,
7 | 30 | AfEKH) X X R - R LHERAOHEEEN DO COrOPEEN RIAEN D,
EH : FK - BIRABIZE Y GHG (CHsB LN CO)
th AT D,

Const.: Before/during construction

Ope.: During operation
HigR @ JET

7-4  Navakai T/KALEEE:

7-4-1 EEME

BIESM,

7-4-2 BEBER UL OB
(1) 754k
1)  WAF X 3KEHE
WAF O/KE#ER 7 R TlE, Navakai F/KLHEIE NS OHEKETH 2T 0T 1IN THKE ST % E
MBIz M LT\ 5, APPENDIX 7-4 (Zi % 2 FEOoNFERZ /R T, PEHMS & 20 L RO LS
(7372 V) BfiAL7= Denarau Bridge #i/5% & <) @ Faecal Coliforms % i3 2% & PSR TR b E <,
TR BIRVME L 2> TN D, 7ok, HARDOBRREEHNAETIL Faecal Coliforms (ZEEMERIGEREED

EERE SN TW WA, KIBEKEHERE L LGS, WInoim cHREEHETHD
1,000 fE/100mL Z K& <A THBY, Zhidknds '] (/Y4 5,

2) 7m¥=xzs MIXAZKERE

EIA {ERRICHET 72T — 2 INED—B & LT, FUoALFKEICB T 2 KEHRE (WE - i)
ZEhi Lo, AR A APPENDIX 7-5 127177, WO M T Bt O WAF FHA#s 5 & M EEL
L7=KETH-T-,

(2 BREES

KFGHUE DX B ARG - SUEEPFECRE O IR EHUE I I FIE L7\, 7275 L, Navakai F7KALEES7
E@ﬁbkﬁ‘ﬁ’(?%é“ﬂ‘/'f 4 IR EZ1E, DOE KON Ministry of Fisheries 23 EECRFEX OB IR EIZ A
JCHRE LTo, BEERMFEAERERZH T Sk (Special Unique Marine Areas, LA T, [SUMA] &\
9.) BAIEL TS (B7-4.1),

SERETAE, /K HE /KB E FEUE https://www.env.go.jp/content/000141595 pdf
6 National Biodiversity Strategy and Action Plan for Fiji 2020-2025 } U} Biophysically Special, Unique Marine Areas of Fiji
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177°19'E 177°20'E 177°21'E 177°22'E 177°23'E 177°24'E 177°25'E 177°26'E

........

Coastline
I Mangroves
Reefs

~~~~~~~

17°49'S: NV.T7

)
South Denarau mangroves}
‘

Biophysical Justification of NVT7: Coastal mangroves and mudflats, river estuaries, seagrass beds, juvenile tiger,
hammerhead and blacktip reef sharks and endemic fish.

Hi 8t : Biophysically Special, Unique Marine Areas of Fiji
7-4.1 XSRMETD SUMA (NVTT7: South Denarau Mangroves)

(3) tHEmEE
1) HERERR
Navakai F/KALEES; O E T 5 Nadi (81T 5 E /et feaiE 2 APPENDIX 7-6 (2R,

2) HHRIA

Navakai F7KALBRGTE72 AZp Nadi MU AZIE U, A 3R Hse-ops S i & L CTREIZPESE
DHEATZHIR T 5, XFGHE L O L HU K OKIBOFIIZ DWW T L F IR,

IR T4 (B2 L C Nadi Muslim Collage & O Natu Navula College. #J 200m Eff41 C Nadi

District School) Z3MZjE L CTU A, Namotomo village DETE AR H 5, fix b VTV VIERE

1% 500m FEEEEEN 72 Nadi FORIcEE > TV 5,

Wailoaloa Road Z A CTHANIEITH TH LM, EENEFEL TV D,

PER= 1 7 PEMNITITMAIEN Y | EECEY b U TX %, Narewa Road %k

ATHEMANCIZZ R =2 =7 ¢ (Narewa) 2% ¥, Nadi River £ TOHAKEFIZZ DI 2=

T4 EEET 5,

it - FRA OEM & & 15 & 1545 e OV NFA Jitig% T E 23 pss L TV 5, Navakai Road ##:A Tk
N EE=CRE¥EmR. BERERD D,

Kk BRI E DT 4 JIITIE, HEK B R TIREEEEN I T T Wb OO I
HWTIRO 2 2 =7 0 TN RD BIRENMTDORL TS, -, EFRFFICIIER
DA PEPKENET HE LA OND,

#HE
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Partd : EIEFHZED Pre-F/S

3) FHES

AEETIT, MEBRICHEET S HHOBENKLETH DH, + 2T, HER L O HESE 2 P8
FEARCAFRER G E EIc, L H & A2 1ERk L7, APPENDIX 7-7 |2 LHURIH H#k %~

4 FERNERBER

PSR TEMITIAE ENZEE M TH 508 7 HOMEFPFE L, KBTI b O DI H FERE
RBEOMGR L 25, T b OMER L OSEER TR DIERINLE S TFIZHOWTIE, A% ORI THE
W OMEND D,

7-4-3 Ra—v' 0

F T4 AT— L T E5RT,

#7-41 Ra—vrZ7 (Navakai FKLHELE)

Ra—vr s

HHE — T REL
i 1| K&BR X B ERHERIC X 0 B EEROHER T A S E IR R A
%fé T35,
,;g EF . RRIEL T & OEEIRE S,
2 | KEBE X X R TEIC L VKA F Rk R A

KAET A REER & 5,

EH 0 FAKALERI I —RRAICE oK E B IS E T D,
— . PR T p— U ABET LA 1380
BREEONKEI\ZERELY 2 DA REERH D,

3| FEEW X X R e - BEM DS RAET D,

A BB HE T 2 EREREYC I X OIERLSMNC
H, FARMERIZ L - TRAET DIHREZEYNLE -
W HEND D,

4 | hHE - HRKIEY X X R - MIRAVEIZ L0 LB RAET D AR & D,

HEA RS OMIC, ETFRDRKIZ L o TIHYER

FAETDHARHEERD D,
5 e - IRE) X X R AR TESOMI L 0 B - IREVSRAET D,
EH  AHBNOR S IR —F 5 LY BT - IREIN
HEETD,
6 HARIE T AT D7D, L TIERAE LRV E RIAE
N5,
7 | BRR X X T5 : EaRk T340 o BEAF MRk o0 WUBR I R B0 3

EETLIEGE. RRVBETHAREERH D,
EH AR MR O E - EAICL Y, BARMEIR
WETLEEXLND, —HFTUBEART r—< R
DET LA, BRANBET DL EEZLND,
B A ORRE ARSI R s o I 23— RE L
ELENDAREENE 2 b D,
A UHKE OSBRI DR b o S D THE
MWRd 5,
— TN T 3 —< U ZANE T LISA. BN
BT DAL B 2 DD,

i

8 JE'E X X

K 9 | HEX Nadi BTN % % OIT I RE K IT R Sh TR u,
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Ra—r s
HE &% | 5 FRHL
10 | =M RENE X X AEFR  ALERE IS B 2 EEARMEEAERE R A A T D U
(SUMA) NVT7 OERBENER THFIC LY —ERIZEL
SNLFREMREZ bND,
EH  HERPEELEUNICAT DL WIS, SUMA OBREE
HibESIEEZTRREMERE X DD,
11 K5 X WK IT Y 7 g R0 RA— N L AR, B,
W72 8 ORBLZZ TR T W, MifkiRETI NS DS
EEETLVNERD D,
12 HIE - HUELAORK TEMHITIBEEMSE L UCHE - FIHS TV D, BEfF
FAHC BERE L NBEERIC 3 5 72, MBEOZLIZZE A L 72wy
LEZHND,
s 13 kB BT RB R X AEF%  Navakai F/KAVELIOHREE « Frfd s Ak (S LB
= BLUOHHEUS THIOBAFIT B 7z o TN 2R FE B BB D R 4R
o +5,
- 14 =10 X X L IEIERRERIZ 22 b o0, FARIEEIC X > TEIN
JEN R B AREMEIE B 2 Db,
15 DERBER LW R T2 — 7 B — R Y > —ITEFR SN D ek BRI we
SefE Rk BENRTVRY,
iTaukei 127 4 ¥ —DHERK E L TEMICED BN TR
V. AL E BB T 4 O —DIERO T CHE - (R#ES
nTwna,
16 Hulde v (e H, X Y Mo H RIS AT RO AVE ISR A KT T A R
AT 72 &) N5,
—5 T, B TENHLHERICEH OS2 it
T5H5LEEILND,
17 THF AL LD T R OIS IR o +HUF T~ DA DB T A &
Hiusk B HiAEN D,
18 ARFI X @ B O RSAETRCRIAT 2 o7 4 NI OKEREEN
B THIC K - TR B E 2T D aTREMED
H5,
EH  BERAR ISR KE NS ESND Z LIk o T,
KEENSGEEND EEZE X LD,
19 [ AL e X RREER ¢ HERR THEIC L o CGERR—FE 28T 1k D 7 £ 2855
Z e P—ER ICXBENAECDAREEN D D GER FICRE SND
W E ORBBR THEOBENFIZREWEEZLN
%),
Fo, BR. HA, KEEPR LFEOREEZITH
AREME B D,
20 tha il 7 4 ¥ — Tl iTaukei il EDERNCHIE L STV 728,
(M5 OFE IR E ERRE T 1 A0S E~ORBII RN EEZ LR
R 72 &) 2o
21 RS L HEORA X S 7 08 ANRR+0TH D56, FIREOAR Y 72/l
7Ry EC 1 MUY 0, Mk R OFERISLAE U D ATREEDN H 5,
TR K
22 A FEHAHNIEHER E 72 3B R IR S v
AN
23 Bl X PEERH X I CH B 720D, SR ek itk THHm
DONBUBLEN LI L 72D,
24 VA — Vo H =T L DHERI~OREIT N EE X DD,
T EH OHER] 72720, A FOBRICERR S A Z &b, BEAME
IR D RTREMEDN D B,
25 A & RCYLIE TKALERG DL AT MBI XV AR BREE 3 A B L
(HIV/AIDS) JBYYED VU A7 PRI N5 Z EBRH/FEEIND,
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26 | iEERED (K | X X R ERIEEROTMEREZ B E L2 hde b,
rEle) [ M HERPE B ERE DI AT R OEE R N R AT D ATRENE
W21, EEROIMEREZZE L 2T
RBIR,
z |30 | REEH X X EERR - R EE DD D CO DA RIAE LD,
) A FOK - BRI K VIREZHR A A (CHads LT
i CO) MFAET D,

Const.: Before/during construction
Ope.: During operation
Hi - JET

7-5 AT—I7HRNVE—E

7-5-1 ZAa—vr SEkpE

Pre-F/S FEHiilZ 72 > T WAF & Wik L7oib R, FEFEMITTT TO &0 BARR 2 F I A R
MO ZAT 5 12D, Gl A F s H1TEREBSC BIGRR EDOFEAT — 7 R X — & LTHE
Bla T —a sz WARTRRSO b & e Uic, hagld B0 & B O RsRet i, B o i H
BAFIZOW TG M Thoil, FEERARESCET ., ERAER L VA 2B AN S 7z, FFIZ Navakai
JVERESCIE, JEIE= Y T E2FTA T A b AIEIER O 7= DIZFA= U 7 OFIHZ R L TN D Z &b,
NTC BT A 2 T M Tz, kEéks APPENDIX 7-9 (27”7,
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F£1-51 AT —UHRNVE—fEE (Ra—vUTERE) OBE

e H By

S

BIMAT— 7 B F—

20244 H 24 H

JRATHERBAYE - BiSEE (TaET
X BRASE (ZFR DITBOERE) @
PARRE &R R & LI - Hhh

22
[

- Commissioner Western, Ministry of Rural and

Maritime Development and Disaster Management
(MRMD)

- Divisional Planning Officer, MRMD

- Provincial Office Lautoka, MRMD

- District Office Lautoka/Yasawa, MRMD
- District Office Nadi, MRMD

202444 H 24 H

Lautoka M1 (LA F. TLCCJ &
Wo,) OEFREERSRE L
i - i

- Chief Executive Officer, LCC
- Acting Manager Building/Engineering Services,

LCC

- Team Leader Assets, LCC
- Acting Head of Services, LCC
+ Acting Director Building/Engineering Services,

LCC

- Health Department Officer, LCC

2024 4-4 H 24 H

Nadi BT (BLF., INTCJ & W
9,) OREKREFENRE L
B - Wik

- Estate Assistant (Operation), TLTB

+ Principal Town Planner, DTCP Lautoka
- Acting CEO, NTC

* Building Inspector, NTC

+ Manager Com. Service, NTC

- Planning & Engineering Officer, NTC

- Special Administrator, NTC

202445 H 27 H

Department of Land (LL T |
MOL) L\ oH.) Zx5%e
L7l - Bk

- Assistant Director, DOL
- Officers, Land Use Planning & Development Team,

DOL

202445 H 27 H

National Fire Authority (LA T,
INFA] &V 5,) &xse L
7ot - Wik

* Manager, NFA

2024 -7 H 22 H

F T ¢ 2R E B S L
L7=7tHA - ek

- Representatives from Airport Fiji Limited (AFL)
- Representatives from Civil Aviation Authority of

Fiji (CAAF)

2024 -7 H 22 H

Navakai [ 7KALERGIZ4R AR
Wik

- Representatives, NTC

- Representative, District Office Nadi
- Representative, Ba Provincial Office
- Representative, DTCP

- Senior Estate Officer, TLTB

- Estate Assistant, TLTB

- Representatives of Navoci Village

High : JET

752 K7 b« 774 F VLR — FERE

BT 27 MDD ERAT— I RV E —%5 5% & LT, Pre-F/S

AR R B0 LI L

W 57200 T—r v ay 7% 2024% 8 A 1 BICEHE L=, WRlcIi3E 70 BInEREBERE oM, &
MR O R, BETH A7 FHEE, AT - VY — FEREEREZR E 60 4035, H
AR 220 H B4R D W SR IS N 2. €, ARIERERS IR, SRR, A R xR, BREEK
B EICOWTHEMRER NS - T, ZMNEIL, AHRBEIIH 2 DD, FAIIGILIR D LEPEIC

DWTCHIEZ R L TEY, WAF &5| EHiE BIRE & DOk

% APPENDIX 7-10 |27~

cHEEGT TS BRTH 5, sFixk
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7-6  F/S BRI TRATTREEIE

BHEHIED F/S BTl BEZFRTREOT-HO BIA BE (AN L2 &) NEMIND
ZEERD, TORRIT, A Pre-F/S TH NI L7-EBiEE « #80 CORR AL T, FroFEin 4 &
%E@%@%KO%TUT;ikwéo

Br b33 1

o  HEAKSEKROEDIZBIT A~ 7 a—7 ~0ESi
. ?3F7k@?f£ﬁ&%7/l/ﬁﬁﬁ&0\ayﬂﬁ

fhaxim

o THIFTEESCEUEREZEGEDAT — IV RNV E =2 RE LTNT Yy arvyiLr—ay
o WEERZAENG L LIS RE AT

o PEKIEROHEHIE FItICI T D ifEHER E DA (DOL, DOF, iTLFC X v i3

o [aHEEYEEET U T (Qoliqoli area) ~DAHIE R E AR 5 i3 BT

o JHHIEUG., U —RA, HWIERMHERENMLE L 7252 TO LTI T 2 & EHE

o FERBIEAICHRD Y NT — 3 v KOS E K OVAEFHRE R 7 v 7T AOFRE
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HEE HEHR

8-1 TEEMZE

8-1-1 EH - ZhEREE

BRI L L TR, FAEANAERROKELFRREHND Z LN TH D, AFETIE,
TAGEN O SRR & T 5, AR LB R O ALK B K OMLBE AN B & 2,

HIEM - DRI ONE - HHIT FRRO®BY Th 2,

> TKALERS N B QT A ERPL (BODs, TSS) : it I THRIE
> ALEKE KPR R HIIERIC &0 HE

> AEEAD  TFUKALBRK & & HURG KRR AL Z AV TR

(1) HEEOCBREME

FERED HARMEITHERE U7 FAKALERE, N EIR 2 B L T D 2 FRICERIND LD E LT,
Natabua F/KZLEESEIT 2037 421, Navakai F/KALERIE I 2040 SRR ET D, FRIEMOIEO BIEZR
8-1.1 12757,

#8-1.1 EH - DHRBERVHEM

TKRAERS it HIE (2024 ££) B
Natabua JiKE (mg/L) BODs : 35, TSS : 27 BODs=40, TSS=60
B A EEST R (%) BOD:s : 62.5%. TSS : 87.5% BODs : 100%. TSS : 100%
10,800
\ZFA AL B 3 = ? =
H :F‘ Ukﬁﬂ(E (m /El) (ﬁ”ﬂﬂ(EKi 6%31_1@) 26,800
LB N () 54,000 134,000
Navakai iR E  (mg/L) BODs : 60, TSS : 91 BODs=20, TSS=30
WK E BT (%) BOD:s : 40%. TSS : 62.5% BOD:s : 100%, TSS : 100%
8,800
\ZFA AL B 3 = ’ =
H :F‘ Ukﬁﬂ(E (m /El) (ﬁ”ﬂﬂ(EKi 6%31_1@) 17,900
LB N (N) 44,000 89,000

Hg : JET

(2 FEEOHEHE

i A SR SR IR AN H A R COBOKIC L 0 e 2, H SRR EITH 2 FRLESENO
MEFtCHBMICIE SN D, LHHEEADIT, LK1 mYBH72) 5 A& L TRBEKEN DR
ERAR

8-1



T S [H PR X VK IAEE ~ R K — T R T S 2 77 A I — p
Partd . AEILHZED Pre-FIS

8-2 BABHHT

PR HE AT IS CTNEBIAR R (LA, TIRRY &W9,) ZHE LT 5, WMH T TIXFENbE
EickiI 57 n Y=y FOMBHINGEIEEZNET 5, — 5 TRIFEST T, EREHFICE T 2 &R
Blsy EOZhFMEORRE 2R IET 5,

8-2-1 BEHMB AT ORI
(1) With Project & Without Project
»  With Project 77— A

TuYxr baeEET D, TKLERES) & EHEDMERT D, PARLEES X T A O LRk E
FEhti 9%,

»  Without Project 77— A
Tuavxl MEFEM LR, FAKLBRES EEEIIBROE E LT 5,
(2) HEHIHT
a7 MEERLZRVY (Without Project) FEVENG | FEfi (With Project) % LHEZ3 2, MESHY

ML, FEHICAR D K EIA, = U CRERIRIIIEL, FEhIC AR D B &S O T LR
D4 TIRR ZEHAIT 5, 7

(3) ZHTHAR
2028 4EN 5 2053 4E D 26 [ & 95,

(4) EHRLBAKE, TRAES, FE, RN 7HOBRREIM &K OB EREHH
Lautoka & Nadi (2% 3° 5 F/KMLERE OB K &2, EEsk I 23K 8-2.1 12”7,

3% 8-2.1 Lautoka - Nadi [ZEEX§ 5 T/AKLEG O FHAEKE, BERHIM

THHT TARMLERS: LR ALER K B TARRES, BR, R THD
(m¥H) BEFRE (42)
Lautoka Natabua 30,325 2033-2036
Nadi Navakai 18,011 2028-2032
High @ JET

(6) —RFE. CURXRABEOHERE ., REHE OB
—IRFERE, E YR AR ORI & R R 2 LT DR 8-2.2 1R,

TSRS =% ¥ v & 2 7 2 —% (3 APPENDIXS-1 [Z77R,
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Z o [P TEKIAIE~ R S — T O RGE T R w2 p T 7 A T LR — P
Partd . #EIEFHFED Pre-FIS

#* 822 —RFE. EVRRBEOERE I RERE K

P BEhE BEhE REEHEL FEEREE B
(—FEE) (EVX2ABE) (— K EE) (EVR2BE)
2028 11,111 2,678 43,220 10,417
2029 11,111 2,678 43,220 10,417
2030 11,111 2,678 43,220 10,417
2031 11,111 2,678 43,220 10,417
2032 11,111 2,678 43,220 10,417
2033 11,889 2,937 40,960 10,119
2034 12,889 3,269 39,631 10,052
2035 14,706 3,873 39,625 10,436
2036 14,706 3,873 39,625 10,436
2037 14,706 3,873 39,625 10,436
2038 17,817 4,449 35,192 8,787
2039 21,817 5,189 32,514 7,733
2040 25,416 5,855 28,916 6,661
2041 25,416 5,855 28,916 6,661
2042 25,416 5,855 28,916 6,661
2043 25,416 5,855 28,916 6,661
2044 25,416 5,855 28,916 6,661
2045 25,416 5,855 28,916 6,661
2046 25,416 5,855 28,916 6,661
2047 25,416 5,855 28,916 6,661
2048 25,416 14,304 28,916 6,661
2049 25,416 14,304 28,916 6,661
2050 25,416 14,304 28,916 6,661
2051 25,416 14,304 28,916 6,661
2052 25,416 14,304 28,916 6,661
2053 25,416 14,304 28,916 6,661
High @ JET

8-2-2 X

(1) TALHEGZEEE

FEB AR 823 TR T, IHITITEHRE., 2y My BHEBEGE O, DR Tt
B, BT, M TEE. ROEPERITE DR,

#* 823 HEH
(1000FJD)
£ 2028 2029 2030 2031 2032 2033 2034 2035 2036

R E 0 0 45,604 45,604 45,604 65,214 65,214 65,214 65,214
aL YL N 22,460 22,460 0 0 0 0 0 0 0
+- o H S 0 38,681 0 0 0 0 0 0 0
pEgsiib e 1,123 3,057 2,280 2,280 2,280 3,261 3,261 3,261 3,261
BB 6,738 | 12,540 | 12,318 | 12318 | 12318 | 17,612 | 17,612 | 17,612 | 17,612
L 30320 | 76,737 | 60202 | 60,202 | 60202 | 86,087 | 86,087 | 86,087 | 86,087

High : JET
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Z A T — b
Partd . #IEFHFED Pre-FIS

Tt P [H IR VKT~ R S — T G TR P 7 b

(2 TAEER. R r7HOEEE

Pre-F/S TIX F/AKEIER, Ry 7Ho a2 MEEITFE L TV 7RV, #iii F/KE MP CTHEE L33
8% 5% 8-2.4 1T,

#2824 TABE. RNUo7BOEEE

(1000FJD)
TR TAREER N T
Lautoka 225,475 30,871
Nadi 265,300 34,377
Hi#h : JET

(3) MeRrEEE
B OHEFFE PR (O&M %) ° 23K 8-2.5 |27,

# 8-2.5 HHEEROHERFEHEHE

(BA7 : 1000FID)

TR KA TAREER NV
Lautoka 3,698 155 2,387
Nadi 3,486 174 2,735
Hi{gE : JET

(4) FRAAMHE

ARAE LA B ke L TR ATRE, U3t~ Fs I AT RE 7R B AR D IRAAE I, ST fmef& AR IS~ A
FTAOIHE L TR ET D, ZOMBIIEREE (X7 T v T =8EE D 10%20E) 2
L TR K Va5, FEMROBARIZR N E T 5,

C FRAFE =B EE - MiRR OFRE L X (1.0-09XEMEE () —IEEMMELY 72 LI L HEA
B (49)

LR . B, & L TR IR D R Al 2 LA R O3 8-2.6 12”7,
# 8-2.6 BAMME

5 — s RIFEE EE BRAAE
FAMES BUBERA 7 )~ (1000 FJD) G (1000 FID)
Natabua ToREEE 466,818 16 332,374
(L3R, BIR, A7)
B R 132,161 15 13,216
+ 1,716 1,716
&t 600,695 347,307
Navakai TARE 470,136 20 300,887
(L IR AT Y
T RS 115,238 15 11,524
+ 21,307 21,307
af 606,681 333,718
HiBh . JET

8 %t T /kili MP G0 Navakai X 0.667, Natabua X 0.75 0% [l sRIc CEE L=,

O RAREMNO L BEHR OFERF S AR E~ =2 7 L 2 BB L,

10 228 DR SHC & 0 HAREE R & LT S0 4E . HEEL

BEAMT 158 & LT,
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8-2-3 XA
(1) TFRERHEIA
H45r O T /KB EDIRAZEET 5,

RO T AKERADH S = (Pre-F/S EhalZ L AMBEE - Vo Y=/ FEATOMIEKE) x T
KiEEH:  (FID/m?)

7uYx 7 NERBTO 1 HH7- 0 LK E L ;15,600 m
TKIERME - BATORRERH4TH 5 0.20 FID/m?

(2) FrHisseest
BB RO A Z B ET 5,
BRI = B BB B D5y x HEEEH:
BB O W EEEH « —XEKEE 22 FID/JF . 34 101 FID/F
() {HIERIT AR
TIKRHEER DG X OFEHEE DD OTFIES T ANLEEELOINAZ FIET 5,
THIES T ATV = AR DB ez T AU x {GIese i Aduik4
TBIESE T ANUTAR DB« — 525 12FID (/5 4E48) . H3E4 12FID (/f54F)
8-2-4 MBS T DRER
(1) BBHNERINZEZ (Financial Internal Rate of Return : FIRR)

BE L7 FIRRIZ~YA T A28%DRHTT 4 TV E— bl d, AT UFIZEDFIRRDBZHT
4 TV H =2 DA, JEESITIITDRW,

(2) FESHIZ L
Tu Y= bIERTFEE EROMBRINGEIED B I3 2 Y TR,

11 WAF WG B % BB L 7=,
12 ) Fsthg- v IR AT TE I s~ 2 & — 7 5 L i OISR B IR OIS - L 7=,
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Partd . #IEFHFED Pre-FIS

8-3 RET
8-3-1 &H
(1) =¥X%E

[ & OB LRI S L OB OB RS T, BRI & L TR E L2, BB T
DOFERIMB O LB G . LG &bl a2 L51<,
(2) HMERFEER

MBI TR L 72 O&M BIZIHER G & Z7n U, IRHEZHMREL (BLF, TSCF1 & H,) BTH
% 0.96 Z T CHM LT 5,
(3) BAREE

MBI TRE LITBERMEE ~ A T AOBRRA LT 5,

8-3-2 fE1

4E DT — 4% Lautoka & Nadi T LB XBVRAELZFIA Lz, BB FAEOFEMIT
APPENDIX 8-2 (27~

(1) TAEFIHEOESLE
WO TAKER R ESHANERE (IR, TWTP) & 9H,) Mok, FIAEERERET D,

MO FARFINAEELE= (Pre-F/S FEHilC X 2 MHUKE- 7'm =7 b FEMATOMBKE) x
WTP/m?
WTP : 0.69 FID/m?

(2 BEUERE - BHEHEOEBOER

FARERERC L0 AL 2 DR ER ., AR ., B L OEE A =— 2 OIS %
FIREERE LCTHEET 2,

(G &m%ﬁ@ﬁ“x(ﬁwﬁ S+ A H B EE R AN — AR
JEE R E S  —RFEEH TV 8,800 FID/AE + {44k 20 4F = 440 FID /4
%@@%%%@tDSﬂmmm$xﬂﬁ fif FAE%% 20 4 = 880 FID /4

BB ED B = —%GERESH 7=V 300 FID /5 £ A EY =60 FID /4F

Z OMEFEE 600 FID /434K AHLY =600 FID /4

RE A= . ~KFREHT-0 1,400 FID /4E, B¥EEHT-1 2,800 FID /4F

13 s alR %k (SCF) 13 MP I CEIE L=,
1 WTP 120 % B0 A DS WIP/ & Fitdhi= 0 B T BN & 0 BE Lz,
15 MP 2 o0 g okt oo B3t 28 7R 2 L7
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Z A T — b
Partd . #EIEFHFED Pre-FIS

7 PTG I X 5 — T HET 1 P 7 |
BE - AR E O Z b 7257, RIS

() ERBEEBOMELE
TAREEIC X D KEBRBESGEIE PRI X
ARMMEER L LTRET D,
= P B B DSy x THRIBIE OIR R E

(EEA
R . —FitH7= 0 11 FID /4F

(4) XERFERBOGER

s = Bpea o5y x BREL(R#E WTP

KEUEIZ L D RERE~O I NERRE (LLF, TWTP] £\W9)) YV A2ERRE LTCRET D,
EREORTE WTP © —fIXZF 5t H 7= 65 FID /4F

(5) FHEHRIRIEEEOMER
S 0T CHEIE L7 BB BN &I P ATV A & HEF MR & T 5,
(6) BIURADRFHZ L BHELRE
7u Yz NEMITEREKEDOE(|ZIE L, BREEIC K 28N A DO ZHIET 53R %
Hio, FEMiktSHk L 72 5 Nadi. Lautoka T 2023 FEBDCINAZ EAEL LTl EBHET S (£ 8-
3.1). A FIFPERITEE 0.5% T N L, KT 10%/AEL FIRE T4,
% 8-3.1 BIANAOKIEHEIC X D ERE
BAHHDMELE (1000FJD) e
74— BUEIUA 2023 2,367,700
Nadi DI A 828,695 35%
Lautoka DI A 71,031 3%
Lautoka & Nadi D&LEIA 899,726
ERHI-VES BT REH 28RS DfFR 4,499 0.50%
HiBi : JET

8-3-3 BE LT DRER
(1) BEBONHNIESE (Economic Internal Rate of Return : EIRR)

7ulxl FEMIZED ERRIZT T Z9.0%ThD,
BRIEIGY O IE, G OERENE, & L CHAREERN KO n Y =7 FEBREES X 6.0%E

INb, RFav=r MEIZL D EIRRIZZ ORUAELE EES,

EIRR DR T

2
B ABACITAR DERRDRESH 2 LL T OFK 8-3.2 17T, HiSIZ—EL LT, EHANN—2TF U

16 g Fy v B K B EEIEBR O—F Y 1 0 AR ERE A L,
17 B & B 0 312 & 2 BRBERE A~ D — 53 7= 0 4ER WTP 8% 66 L 7=,

18 7 o7 BREMT O FEIS~ = 2 7 A Q01T L %,
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T S [H PR X VK IAEE ~ R K — T R T S 2 77 A I — p
Partd : A/ F3%D Pre-FIS

F LD 20%EERFD /7 — A TH EIRR IZ7%ETHY . EfiBEEA EA S,

# 8-3.2 EHAZ{LIZHED EIRR BE ST

#=H <A FZ 20% <A T2 10% v | #AP 7T 10% TFZ 20%
EIRR 11.5% 10.1% 9.0% 8.1% 7.2%
Hi : JET

(3) BRFHIZ L
Iuvxl NEMITZYE ThD, 74 P—EHRRFIZBT 2R EOSHRMEITE N,
8-3-4 7mvxs NEERE - B
(1) BE&#HE
/N 5 WL %45 B (Small Island Developing State, LA T, [SIDS) &5 ,) THDH 7 4 o—I2iET

VT BREHMT OEGRTRIRIEY | £z, T OMBEINIRIC X SBREEDE 255 L L ER T ORBIm
BOEMBRETE D,

TaY el NEBIIIYUARBRNOEENMNETHY , LERBRFERESIIBBLE RET 4 V—
KV THD, FROBHTED 3 B4 %2 502584813, BUOATELYTIIEEHETHD, 7
7Y x 7 MERICIEENS DD O HECEE S AN KNI L 22503, BUF., b L IIRBZETH
BOHB TS ERET 20IXRNETHS 5, o> T, MEMBANLILEATHY, 74 V—B
AR 7254 Tdo 5 EBAE BRI ) © OFEFF RS DI 2 B+ & Th 5,

2 BEERE

FEBOFNZELEZMEMAED L LIEGEA. TOEFICTHDRINAEGD 2D DR KHEN LB L
725, AR LICHE L R DEHEKELZ LT DR 8-3.3 1277,

B AFUEESR 100% 0D 77— A TOMERS T 4.0 FID/m? TH Y . BIITEE. £7- WTP L i LT
HERTRUD, [EAILEERDN 50%0 47— Z Tl 1.5 FID/m® ThH, ZOKETE BTS2 KiE
W EED, WERICHE JES IS AN R A2 2, FAKEEAS O 54 % SOk U 72 B iR e 2
‘/[Z‘g&fcﬁéo

# 8-33 BASRFICET HEEKYE
AR 100% 80% 50%
ENEIRFIZET DBk (FID/m3) 4.0 3.0 1.5
Hif : JET

8-3-5 = DfEMERIFEHM - 25
(1) TAREEESOMEET
FER~OBERYAEICL D FAREREOZHNERE (LLF, TWTP) 2o ) &, BATEE

19 Ordinary Capital Resources : OCR blend lending %5
20 AR & % R 1% LUET 5.
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L VIEL0TE, BUF - WAF (IR OBE 215 T, Bl L 2 E i <& TH 2,

TKE Y — BRI ERELEDOR EICRDEROVAEEOSWFHETHY . FETREFICE > TH
EDOWIEMENETTIH R, LNLARDL, K7uY=r PEEMGEICITDREL 0&M EE D
N=TEDIABBETH 5%, FARERE: 0.72 FID/m LLEOME EFIC L 5B BHETH 5,
Flo, FEHEMBASOERBFLEBETHEIORDMEETOESLELRD,

(2 WL LT-EEEE
TAKEBEV—ERAIZEEAM LRI ERZROBEH, >0, FEEZICLELRE 2 BHEIUN T
FENERTH D,

WAF OFFEGESITEHEINA T+ Tl BUFTE EMBhE&OZHEZ iR I FEES ShTwn
%, WAF I35 EFIC D& MBI BIRF D HMSE L= FERE 2 BT & Th 5.

8-4 FOMEMEMZIR

ATHI CEEMIZDIRICOWNTIRAR =D, AKEICIIAFEEDOEEIZ LV RBET D R EERIZI R Z L
TIZE LD A,

> RIS & D RE DR
> RIEROUKEIEAPEME ORI
> bl R

(1) BRI L B REORAD

TAKAVERSS O T B i U ALEE S LT LB MR X LD Z LT 0 . L R E B
HAER R, R O KGRIBYEBRE N2 2 ENTHREND, ZOARELEOR EIZHEWD,
IR X D RENEAIIARFEDNRDO 2> THHEEZONDN, FEOEEZFOREROB SR L
OAREBR 2 EEIICHEET D Z LIIR#ETH 5720, EENRIRDO—o L 725,

(2) KREZEAEMEOHEM
TARKERE TR O ORI MU A S - K 2RI T 5 2 L N TE | EKANTITKE

KDOEPERIMIAKFEREDRRE ND ZENTE D, 2L, R ICREE U AN 2 7~
WMEAFL, o T2 2 LITRETH D20, AFEIZBOTUIEMRZIR L T2,

(3) ik LHBHR

TR S E PN AL S T ALK MR S, B BREBE N UGE S D iIZ I WV Tid, b
B EFATDRBIFS I, TAEREOEZE LB RNRTH D, Lins, HEOEN &K
FNRDORE S OMBBROAEITNEET, EEA L THELEE LTR ETL 2 EIFEHLWZD, K
FHREIZBWTIEERZIR L T 5,
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Partd . #EIEFHFED Pre-FIS

RO fhiim &R

2023 AW C Viti Levu BVEEHIX O NOOK) 40% %2 H L, 7 4 P—EHEHOBIHZAET D
Lautoka * Nadi HIX|Z T, 7 4 V—[ETED LI TZPEKIEE L7279 2 & DNHSETO 7R W ALER K 23 ik
Jit S4L. Vit Levu BRFEICHEH L CWD, RFEHEICE Y Z ORME FARPSHEUNLIE S, 1B+
KIBOKENYGES LD LT, BULERNEER 7 ¢ O—EIZ & o Tkl e B E DR R A
RELD,

AFZE TN I KR O KB IR & AR O ERKI D Z & DD Lautoka + Nadi #i[X. O Fifi
ARERRRARIBICHEETHHLOTH D LN D, £/, KFEEIT T 4 U—DEZEEAZFH KO
AARBFICE D7 4 P—~DEFEHC b EE L TV 5,

9-2 RefivIREME

a7 bOghEIX, (i) Lautoka « Nadi HIX ORI L 7= B A 2 i oA, (i) O&M
DREHEEA~DOE Y A, (Gii) #Y) 72 FAGEME AR, Gv) @Y 7275 O LB ALy 518 D K
ELFEIT, #B L TERARETH D,

(1) FROFErIREME

#2728 L 72 Natabua - Navakai F/KQUEESGOHERFE FIL, HEER L7 T KBRS O 111X WAF (2T
EE CHEMZIRRT 5, WAF (ZBLICBEFO FAGBALPAR 2 & E R L T D 2 &b, TAK
RUBLSE OMERFE BB O & £ OZF R 2 BN R X, SiciIf@EnrnweExon
5o Fio, MERFFEBIES 2 RMZETO2F BRI L LTIAD boo, EEGAUTIE L Ttk
ERENEBICRD Z L0, BEedUE MBI T 21T > 72 9 A THIMT 2 LEXH 5,

Z @ Pre-F/S |2 C#H L7= Navakai F/KZLFRH - Natabua F/KLFRIG I IX BB TE DR gk & 3
EEHE RIS & O TV D, ST X0 YT FALES s B R AT DI5IR O E T 5 TN
N, B ETHENZRASTH Y . REIITAE R HACE Y 72005 T EO BN LI TH 5,

(2) HMEBHFHFTRENE

WAV EIL XD EBIREAHEOAMMB R I Y . WAF 137 1 U —IZ81) 5 E T KB
DEFIRD HOFEZITTLEREE L TWD, LALARRS, FEEEITEV T WAF 137
FHRFLELTOWDENFD, IO EEEARITEBS - REOVWEE L L TREEICHB S, W
BEIZEDEAGIC LD RFEIZB T 2 X WETHbNL TS, 2tk b L, WAF OFifish
PE EMOBESSE) (2O TIZOMEFHEEZ GO, ZOMEER, FIRBFI WAF O
IR DT D DG4 7 v — OB KON, FKEM B AR OSGE R, F- IR O BUN AT @il £ ik

2L g4 (MOF) : IH#%%%4  (Ministry of Economy (MOE))
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FEMDZENEELWVWEEZDLND,
9-3

il

K Pre-F/S THi4 & LIS B 20 EMICH L CORS L FOBY Th 5,

(1) TFALEGZRAHMOHZH

WAF X FAKEFEOEEMICET IERIFE 2L L, AV ny =7 NHNOBEREZED, HHl
BAHIZR D Pt X 2R 2 4 E N H 5, Natabua * Navakai F/AKLBEEG A & U CRET D72 DIT,
AR 2 B EOFHC, BEFER O LMW /TG 7 nt ZOfE&ER EE21T>725 2T, B
BREH & Doy lehiae BT 2 BB D D,

(2) BROEZFIM « A5 FHEORE

K Pre-F/S OEESEHZE TRIE L 72 ARG (TR EHIROIRE LT 2 5 NICRIT TV D, 4K,
HIRREGIIZIR R BN LETHY | ERENNSLERN T H D, HERICITRERGROA
PRI GERNL S LD, b L IIBHDOERLSHIT0nTE 2 2 ENEE L ARG
B LR ORENVE L 2D, AROHEAMI 7 0V =27 MEDAX—LE{GM LIciGROA
BRI - W FEORENEEN D,

72%. K Pre-F/S Cli% Natabua * Navakai F/KILERSGD F/KIGIR AR L. & D00 % 5566 L
oo OFTAERZ WHO. KEBREIE (LLF. TUSEPA] &£\W9), A—A T U TKEHES (LI,
[AWA] L9 ,) . BU, HAR FKEWHSENHRTE LTGRO/ HFIRAEOREMEBL LE
OETRER, #£EMEEES% L L84, Natabua + Navakai /KBRS TRAET 5 FAIBIRIZOWD
TLUL RO RV L7 (APPENDIX 9-1),

EWHRIAEORIRIZH D oo b BT & U ThkiR] i 23 nl6E

WS ODDfIRIZH D OO b JRIEY - HARERE, AR OMEICEREL 52 TICAER -
VA 7 VDN ATRE

T A = TRBHIKIAE LIRS 2 T LN 2 WD S T TRLSY AT RE

B ERE TE N DM Sl oV TE, KB THE 7 4 V—0 B EICE WD
RETHZENDLOPRAKE L BICTHALIEHRTOHLAREE LD D, ZOLDSKRT 4 —T
DIGRALGY . & D WITANEMIEEZ ED 256, TAKIGIE & IR o 59> 7L Oy
SIMTEATV, MREBET D LNt sn D,

(3) AHE F/S RRIZIVT B B Se AR D B mREt

BRETSCBRTAM Z b B0 Bl T — 2 (2O, RARRICHEE RO O ik 2 5Hl LT\ % Suva O
Kinoya F/MLEEGHZHRIT H 4 - MEHER BB LA b, FIS EilCB W TiHE T ~SHA &
RTMER D %, WEHEHORE 238 U I S~ OSBRI AR 2 52BN I, AR
TSR O AR E A, WS, BLOEKEZHRTE DMHROY I 2 b —va Y ET VO
ENVE LI D, BT MEGALIT T AREES 7> & it S 402 K&« AKE D E I & OFEEZ DK
HB e 52 502 EBINTHERI T 2 BERH D,
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(4) A¥ F/SERZRIT BMO EREDOER

A (a0 Pre-F/S OAEMEER EF TII4S F/AKMFREIC 2 KDOR—1 o 7 ii# % 32k L 7=, Natabua |ZEEAF
TARRBG TR — Y T 24To> TOD D, 5 1 W CEFRT Mk ORI BE A A ik
N5, AEEEG7: F/IS TORGHRFIIEER I CR—V ViR %2 Ehid 5 LENH 5, Navakai FK
VBRI Z BT H [REE T, BEAE F/KALERS O BRI O EIR X ToBMA— U » FHHELSSLETH 5,

(5) JEPSUIETS RALEE

A7zl FOFERIHE ST FAKEY—EREZEZ LARVMERIIARUFX IS L OZF D E11
TELGFET D, WAF iFAT Y27 MZEYD TAKE—E RO REZMNGUERNICHT-6T &
BT, FAKEY—E RIS B G AETE IR 252 17 AdL. WL % Natabua F/KALBESE CEfEd
RXTh 5,

(6) fEELRTKEME

AR Pre-F/S IZEBWT, TAKIEMEE OMERFE B 2 F/KERHE T O 72012iE, BT 4 5 DR
VETHLZ NP LNE oz, 2O, BEREReEHE BIPEOZEHF I X D HIS DAY
LEE LT XIROBRFPLETH D, —FH T, FPKEZELCALESIIEORELRBSRRELE 72 o
TND70, BHIITREUEN TERWVIRIIZH D, WAF & L TEFEPEN O LE RS B
EREFIIRHT DL O BRTOIMERN DD, FAREEEE LTORADARL LT, BULEN DERE
BlOkk724 B CHBUIR L, FTAREFEOHERZMEAT IR —RL LTREIND,

(7) O&M (Zf%& B HARR AR
1)  FARAHESE

BUFE, VEEHIX OBEAF 4 F/KLERG 00 HhCME— B = T KW 5 A - T D Nadi @ Navakai
KAV Cid, WA FAKREITH T D AEERE AR RIC £ 5 i R EDOBESFAREIZIN A T, O&M 1245
LPHEELBIM ORI, BRIEOHINAF L, #blle O&M BFEMTERVIRIICH H, A
7'm Y=/ hTIEA % Nadi, Lautoka HiX CHEEE9 5 5 F/KLELS AT T OD 15X TF {E% OB
TARMHEDOEAZBIELTEY ., O&M (TR 5 FHE L B2 OMlRITLAETH 5,

PR XD FAKMESZIZ B W Tt O&M % Fhii ™ 5 72 9121%, BIfED Navakai F/KLEES
IZB W T E O&M TR ZMMR LT 9 2 T, EHIIRB OREIRILEZ XY | Y72 0&M % FEjii T X
HTENEELRD, TOX D REEIIRILIZBED WAF TIEEMAREETH D . Fil 21X JICA O
i 7 ey =7 NOFTREIBILER S & & HIT, Fill@R I s FARLES O Y) 7 0&M
TR 2 ED OB TH 5,

2) KERER=E

74V —TIX BOD X SS EHEDOFKHBEICMA TEASRH, 7 VEOHEWEIZOWTHIKENE
DRITONTND, LLRBG, Sirastt OBEBEA THRWZ®, WAF OKERBRETH S
TORFIEE Z@EENC I CE 0T TIERL . EEBRETIHRFOERBEICOWNTTEL
PR CERVRIICH D, TD=H, FARMBEEGONKEEE, FARBROFHE, FEAITHEKO I H]
DD, KERREOHrEM O, BB ORI N LHATH D, TOHITiE, JICA D
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APPENDIX 3-1 Examinations/Estimations of the Distillery Pretreatment Plant

(1) Overview

For the Pre-F/S, WAF requested to take into consideration a pretreatment plant treating liquid trade waste bailed
in from South Pacific Distilleries Ltd., a local distillery brewing rum and other liquors. Currently the distillery’s
liquid waste is bailed to a receival pit located next to Natabua WWTP. The pit’s waste merges with the treated
effluent from Natabua WWTP through a pipeline, eventually discharged to the ocean through an ocean outfall
pipe. Since the waste is released into the environment without any type of treatment, WAF recognized the proper
pretreatment of distillery waste as an urgent issue to be dealt with, setting the construction of the Distillery
Pretreatment Plant (hereinafter referred as “Pretreatment Plant”) to be at the same time period as Natabua
WWTP’s Phase 1 Facilities.

Figure A3-1.1 shows the flow of the Pretreatment’s influent and effluent. Since the plant’s treatment target is
trade waste, it was agreed that the Pretreatment Plant itself was not to be included in the scope of the project.
However, since the plant’s pretreated effluent and sludge was requested to be further treated by Natabua
WWTP’s treatment system, a simplified examination of the Pretreatment Plant was done to estimate the expected

quality and quantity of wastewater/sludge to be received by Natabua WWTP.

Source: JET
Figure A3-1.1 Natabua WWTP Treatment Flow Diagram

(2) Influent Water Quality Parameters

Unfortunately, South Pacific Distilleries Ltd. did not respond to the data request for their distillery waste. As a
substitute, multiple literature references were looked into to assume the water quality of wastewater to be bailed
to the Pretreatment Plant (Table A3-1.1).
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Table A3-1.1 Distillery Wastewater Quality*

Data Set BOD TSS TN P

(mg/L) (mg/L) (mg/L) (mg/L)

EC NN TS 24,652-50,000 2,400-5,000 1,148-4.200 225-308
from References

Source: Created by JET based on below references

1. Mikucka, W., Zielinska, M. Distillery Stillage: Characteristics, Treatment, and Valorization. Appl Biochem
Biotechnol Vol.192, 770-793 (2020). https://doi.org/10.1007/s12010-020-03343-5

2. Manyuchi M.M., Mbohwa C., Muzenda E.: Biological treatment of distillery wastewater by application
of the vermifiltration technology. South African Journal of Chemical Engineering Vol 25, 74-
78 (2018). https://www.sciencedirect.com/science/article/pii/S1026918517300707?ref=pdf
_download&fr=RR-2&rr= 83be3dc6efdaaf2s

3. Patel, S.: Treatment of Distillery Waste Water: A Review. International Journal of Theoretical & Applied
Sciences Vol. 10, 117-139 (2018). https://www.researchgate.net/publication/324551084
_Treatment_of Distillery Waste Water A Review? enrichld=rgreqbfe7f600eeb85550b{8b
6240d96e74e XXX &enrichSource=Y292ZXJQYWdlOzMyNDUIMTA4NDtBUzo2MTYyM
DA5SMzM0OOTQ30DVAMTUyMzkyNTE1OTEyNA%3D%3D&el=1_x 2

WAF’s original proposal was to dilute the distillery wastewater with raw sewerage, which enters a UASB
(Upflow Anaerobic Sludge Blanket) unit, estimating an effluent BOD of 300 mg/L. Setting a hypothetical
influent BOD of 30,000 mg/L, and assuming the UASB unit’s BOD removal rate to be 90%, the distillery waste’s

dilution rate was set to x11.

Source: Created by JET
Figure A3-1.2 Distillery Wastewater Dilution and Pretreatment based on WAF Initial Proposal

Since these water quality and flowrate data are based off literature references and assumed values provided by
WAPF, it is strongly advised to collect past distillery wastewater data from South Pacific Distilleries Ltd. Sampling
and analysis by WAF is also strongly recommended to verify the accuracy of the provided data. If no past data
exists, sampling and analysis should be done monthly for at least three years to study seasonal variations and to

eliminate possibilities of non-normal events.

(3) Treatment Method

WAF’s original proposal for the Pretreatment Plant’s treatment method was the UASB (Upflow anaerobic sludge
blanket) Method.

UASB is a type of anaerobic treatment, featured by its high reduction of BOD/TSS, small sludge production,

small footprint requirement etc. A schematic diagram of the process is shown in Figure A3-1.3. Influent enters
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from the bottom of the reactor, flowing upward to a blanket of sludge granules. The blanket retains suspended
solids, as well as breaks down organic matter through anaerobic digestion, partially converting it to biogas. These
gas bubbles and upward flow naturally mixes the liquor, allowing mixing without mechanical equipment.

Baffles/deflectors at the top of the reactor collects biogas, as well as retain the sludge blanket from flowing out.

Table A3-1.2 General Design Parameters of

UASB units*
Parameter General Range
HRT 6.3-7.85
Temperature 35-38C
pH 2 -20 hrs
Upflow Velocity 0.7 -1 m/h
BOD Removal 60 - 90%
TSS Removal 60 - 85%
T-N Removal Minimal
T-P Removal Minimal

Source: Created by JET based on Source:
Sustainable Sanitation and Water Management
Toolbox, https://sswm.info/factsheet/uasb-reactor

Source: Sustainable Sanitation and Water Management Toolbox,
https://sswm.info/factsheet/uasb-reactor

Figure A3-1.3 Schematics of UASB Reactor

WAF’s original proposal was to pre-treat the diluted distillery wastewater singly by the UASB unit. However,
as Table A3-1.2 shows, nitrogen and phosphorus are minimally removed by the treatment, leading to industrial-
levels nitrogen/phosphorus inflow to Natabua WWTP (Table A3-1.1). Even after being diluted by the remaining
raw sewerage flowing into Natabua WWTP, its system cannot treat wastewater up to the required effluent quality
(General Standards).

Therefore, the UASB method must be coupled with some kind of nitrogen/phosphorus removal procedure, or
apply a completely different type of pre-treatment method that can treat distillery waste down to effluent qualities
acceptable to Natabua WWTP. Detailed exploration of the treatment method is to be studied in future projects,

since the Pretreatment Facility itself is not included in the Pre-F/S scope.

(4) Effluent Water Quality Parameters

Due to the lack of actual distillery wastewater data and undetermined pre-treatment methods, the plant’s effluent
quality cannot be estimated at the current state. For this reason, this study assumes that the Pretreatment Plant
will treat its wastewater down to levels of “allowable liquid trade waste entering the sewerage system” set in
Fiji’s National Liquid Trade Waste Standards.

Since Fijian standards do not state the upper limit of T-N and T-P of allowable liquid trade waste, similar
Australian standards with the same BOD/TSS limits were adopted as substitute values. Table A3-1.3 shows

assumed effluent water quality parameters of the Pre-treatment Plant.
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Table A3-1.3 Assumed Pretreatment Plant Effluent Water Quality

Data Set BOD TSS T-N T-P
(mg/L) (mg/L) (mg/L) (mg/L)
Data Range 600 600 100 20
from References

Source: Created by JET based on Fiji National Liquid Trade Waste Standards (2017),
New South Wales Liquid Trade Waste Policy (New South Wales Federation Council, 2018)

(5) Footprint Requirement (Reference)

Similar to effluent qualities, the Pretreatment Plant’s footprint requirement cannot be precisely estimated due to
lack of data and undetermined treatment methods. However as reference, the footprint requirement for a “UASB
unit (TSS, BOD removal) + high-rate Oxidation Ditch (TSS, BOD, T-N removal) + Coagulation/Flocculation
Channel (T-P removal)” system with the same flowrate was roughly estimated, summing up to be about 1.7 ha.
Considering that the facility will need additional space for receival tanks and drive-throughs for bailing trucks

etc., the 2.88ha lot just east of Natabua WWTP was proposed as a candidate site for the Pre-treatment Plant .

Distillery Pretreatment Plant
(Assumed footprint: 2.88ha)

Source; Created by JET
Figure A3-1.4 Proposed Site for Distillery Pretreatment Plant
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APPENDIX 3-2 Sludge Utilization(Biogas Power Generation) Flow of Lautoka/Nadi WWTPs

In the Regional Wastewater M/P, WAF request to incorporate the utilization of sewerage sludge, specifically
energy recovery though biogas production. Considering economies of scales, it was determined that a single,

large-scale anaerobic digester + biogas power generation plant was to be built.

Since excess sludge is low in calorific value, the digester’s input target was set to be mainly raw sludge produced
from primary clarifiers of WWTPs with Trickling Filter systems (Oxidation Ditch systems do not have primary

clarifiers).

Out of the four WWTPs with TF systems (Vitogo, Natabua, Sabeto, Moala), Natabua WWTP has the largest
treatment capacity, producing the largest amount of sewerage sludge. Thus, the anaerobic digester + biogas
power generation plant was placed at Natabua WWTP. Raw sludge from the other three WWTPs are to be

gravitationally thickened, then bailed to Natabua for receival.

Figure A3-2.1 shows the sludge utilization flows of the Lautoka/Nadi WWTPs.

Source: JET
Figure A3-2.1 Sludge Utilization (Biogas Power Generation) Flow of Lautoka/Nadi WWTPs
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APPENDIX 3-3 Setting Natabua WWTP Influent Water Quality Parameters

In the previous Regional Wastewater M/P and Municipal Sewerage M/P, the influent water quality for all
WWTPs were set at a uniform value, applying the maximum value taken from adjusted raw influent data (2014-

2018 annual averages, all WWTPs) and values adopted in past donor projects.

For the Pre-F/S, WWTP-specific influent water quality values were adopted, taking into consideration of
additional raw data (2019-2023) and the addition of pretreated distillery waste (refer to APPENDIX 3-1 for
details).

The influent water quality parameters for Natabua WWTP was set as shown in Table A3-3.1.

Table A3-3.1 Natabua WWTP Influent Water Quality*

BOD TSS T-N T-P
(mg/L) (mg/L) (mg/L) (mg/L)
398 500 45 11
*Including Raw sewerage, pretreated distillery waste, and dewatered septage leachate
Source: JET

(1) Raw Sewerage (Pipeline Sewerage)

1) Selection of Raw Data

Due to the COVID-19 pandemic, Fiji shut down its borders to all foreign nationals (March 2020-November
2021), leading to the sharp drop of tourist population visiting Fiji. It is believed that the influent flowrate and

water quality of sewerage also was affected by this decrease, producing off-normal data.

Statistics show that visitor arrivals significantly decreased from 2020-2022, but recovered back to pre-COVID
(2019) levels from 2023 (Table A3-3.2, Figure A3-3.1 ). Therefore, in this report the raw data from 2014-2019

and 2023 was adopted for examination.

Table A3-3.2 Annual Visitor Arrivals to Fiji

Year Arrivals to Fiji

2017 842,884
2018 870,309
2019 894,389
2020 146,552
2021 31,618
2022 636,312
2023 Refer to graph

Source: Created by JET based on Tourism Fiji data

Source:

Figure A3-3.1 Visitor Arrivals to Fiji

Tourism

Fiji,

Arrival”(https://corporate.

arrival)

“Statistics

and

Insights:

Visitors

fiji. travel/statistics-and-insights/visitors-
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2) Removing Outlier Data

WAF collects/analyzes influent samples taken from their WWTPs once a month. Raw influent data for Natabua
WWTP showed unusually extreme high/low results: BOD levels ranging from 47.4-607 mg/L, and TSS levels
ranging from 108.3-5252 mg/L. The collected data was examined for possible seasonal/annual trends but showed

no apparent patterns, several being abrupt one-time events (Figure A3-3.2).

It was inferred that these readings were possible due to sample contamination or mis-recording of data, and
direct application of all raw data would lead to over/under-estimation of influent water quality. Before further
examination, outlier data (top 10% and bottom 10%) was removed from each data group. From the remaining

data sets, the 80%tile value was set as Natabua WWTP’s raw sewerage influent water quality (Table A3-3.3).

Source: JET
Figure A3-3.2 Checking Seasonal Trends for Natabua WWTP Raw Influent Water Quality Data

Table A3-3.3 Natabua WWTP Raw Sewerage Water Quality

Max Daily Flowrate BOD TSS T-N T-P
(m*/day) (mg/L) (mg/L) (mg/L) (mg/L)
44,477 373 486 37 9
Source: JET

(2) Influent from other Facilities

1) Septage Treatment Facility

A septage treatment facility prior to Phase 1, and Natabua WWTP will receive dewatered leachate produced
from dewatering to its sewerage treatment system. Since Fiji does not have past records of septage water quality
data, the recorded data from “Adoption/Demonstration Experiment Project of Johkaso Sludge Dewatering
Machines in Cebu City (Philippines)” (2016) was adopted as a substitute. This project publicly provides data

of the leachate and sludge cakes of mechanically dewatered Johkaso sludge.

Table A3-3.4 Adopted Water Quality Input Data of Domestic Septage

Leachate Dewatered Sludge
Flowrate BOD TSS T-N T-P Sludge Volume Water TSS
(m%/d) (mg/L) (mg/L) (mg/L) (mg/L) (m%/day) Content (mg/L)
59 m3/d 250 mg/L 620 mg/L 37 9 6 m3/day 75% 20,000

Source: “Adoption/Demonstration Experiment Project of Johkaso Sludge Dewatering Machines in Cebu City (Philippines)”
(AMCON INC.) (2016)
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2) Distillery Waste Pretreatment Facility

As explained earlier in APPENDIX 3-1, Natabua WWTP is planned to receive pretreated distillery wastewater
starting from Phase 1. Since the plant’s specific treatment methods are out of this project’s scope, this report sets

the Pretreatment Plant’s effluent (aka. Natabua WWTP’s influent) based on Fijian and Australian Liquid Trade

Waste Standards (Table A3-3.5).

Table A3-3.5 Expected Pretreated Distillery Wastewater Quality

Max Daily Flowrate BOD TSS T-N T-P
(m*/day) (mg/L) (mg/L) (mg/L) (mg/L)
1,760* 600 600 100 20

*Includes raw sewerage used for dilution.

Refer to APPENDIX 3-1 for details

Source: JET, WAF, NSW Department of Planning Industry and Environment
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APPENDIX 3-4 Determining Number of Treatment Line in Natabua WWTP

(1) Setting Influent Flowrates for each Construction Phase

Due to its large requirement in treatment capacity, Navakai WWTP’s facility will be constructed in two

construction phases (Figure A3-4.1).

Service 2020' 2030' 2040' 2050' 2060'

Area 4/5/6/7/8/9|0/1/2|3/4|5|6|7|8|9|o|1|2|3/4/5/6/7|8/9|0|1|2[3]|4|5/6/7|8/9|0 1]|2 |
Vitogo
Natabua-1&2

A N
Sabeto ‘ ‘ ‘
Navakai-1&2 | 2039: Commence Natabua [ ] ?
— Phase 1 Operation
Navakai-3 2049: Commence Natabua
Moala-1 Phase 2 Operation
Moala-2
Access ratio (%) [19]19]19]19]19]19[19]19] 19 19]20[ 22| 23[23(23]26[30] 33| 33]33] 34| 36| 37| 37] 37| 40[ 43| 46| 46| 46| 48] 49 51| 51| 52| 53| 54|54]54|56]57|59]59/60]61/63
F/S, Consultant selection, D/D, T/A Construction House Connection

Source: Created by JET
Figure A3-4.1 Implementation Schedule for Natabua WWTP

Required treatment capacities of each phase was calculated based on their commencement schedule and the
projected sewerage discharge (based on projected population growth of the sewerage service area) corresponding
with that year. Namely, Natabua WWTP Phase 1 facilities must have the capacity to treat sewerage up until the
commencement of Phase 2 facilities (2049), and Phase 2 facilities must be able to fulfill demands up until the

completion of all house connection works (2053).

The projected population and sewerage flowrate to be treated by Natabua WWTP are shown in Figure A3-4.2
and Table A3-4.1.

2049-2053 Phase 2
House coneection w orks
45,000 i 140,000

% 40,000 2039-2043 Phase 1 f
) . 120,000
~ House coneection w orks
'E 35,000

. 100,000
= 30,000
= g
8 35,000 80,000 .2
g 8
®© S
% 20,000 60,000 &
2 a
— 15,000
9 40,000
g 10,000 -8-Sewage Influent to WWTP
o 20,000
o= 5,000 —Projected Population

0 0
2020 2025 2030 2035 2040 2045 2050 2055

Source: Created by JET
Figure A3-4.2 Natabua WWTP Sewerage Discharge vs. WWTP Treatment Capacity
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Table A3-4.1 Sewerage Discharge vs. Phase 1/Phase2 Treatment Capacity

Navakai WWTP | Year of Operation Sewerage Inﬂlfent to WWTP
rere (Average Daily Flowrate)
Facilities Commencement 3
(m’/day)
Phase 1 2039 26,820
Phase 2 2049 13,685
2049
il (Full Operation) 40,505

Source: Created by JET

(2) Determining Number of Treatment Lines

WWTPs often have even-number treatment lines, since this generally facilitates O&M and lessens required ME

equipment units. Natabua WWTP’s 4, 6,8, and 10-line scenarios were compared under the following conditions.

= Capacity of the operating treatment lines must fully cover the expected sewerage flowrate

= All treatment lines have same capacity throughout Phase 1 and Phase 2

=  Even-number treatment lines in both Phase 1 and Phase 2 to facilitate O&M (ex. unified operation for

all distribution chambers) and lessen required ME equipment units

=  Treatment capacity of the treatment line does not exceed design constraints of treatment facilities (ex.

maximum diameter of trickling filters)

= Capacity of the operating treatment lines do not overly exceed sewerage flowrate

Figure A3-4.2 and Table A3-4.1 shows the result of each scenario. The 4-line and 6-line scenario’s per-line

flowrate would require trickling filters exceeding the design maximum (45 m diameter), and thus were excluded.

The excess treatment capacity of the remaining 8-line and 10-line scenarios were compared, showing that the 8-

line scenario was better in overall efficiency. Thus, the 8-line scenario was chosen for Natabua WWTP,

constructing 6 lines in Phase 1, and 2 lines in Phase 2.

Flowrate (Average Daily, m3/day)

45,000

40,000

35,000

30,000

25,000

20,000

15,000

10,000

5,000

0

-o-Sewage Influent to WWTP

Current Natabua Capacity (Stab. Pond)
-B-New Facilities: 8 Lines (Phase 1: 6 lines)

New Facilities: 10 Lines (Phase 1: 8 lines)

2020 2025

2030 2035

2040 2045

2050

2055

Source: Created by JET
Figure A3-4.3 Natabua WWTP Multi-line System Scenario Comparison
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APPENDIX 3-5 Natabua WWTP Survey Results
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APPENDIX 3-6 Natabua WWTP Soil Survey Results

Soil survey studies were conducted at Natabua WWTP to obtain geotechnical data of the area. Soil boring tests
were performed at two locations, Boring HoleLL1 and Boring Hole L2, within the current WWTP boundaries

(Figure 3-6.1). The soil boring test results are shown in the following pages.

It should be noted that in future stages of facility designs, additional boring tests should be conducted for the

planned construction area outside of the current WWTP boundaries.

Source: ENTEC PTE Ltd.
Figure 3-6.1 Navakai WWTP Soil Boring Test Locations
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(1) Boring Hole L1
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(2) Boring Hole L2
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APPENDIX 3-7 Natabua WWTP Comparison/Selection of Mechanical Equipment

(1) Grit Removal Screen

Automatic belt-running Drum type screen Continuous back-scraping type
grit screen + Biaxal Screw with dewatering mechanism automatic grit screen
Type + Residue dewaterer
(Biaxial screw type)
Description + Automatic screen and residue | * Residue supplemented by * Residue trapped in front of the
dewaterer integrated into a drum-type screen is conveyed bar screen is scraped up by a
single unit. by screw conveyor and comb-like rake attached to an
+ Automatic screen: dewatered in the press section endless chain at the back,
rotating screen with * Washing device can be scraped off when it returns at
V-shaped grooves that runs installed in the drum-type the top, and fed into a residue
and scrapes up residue screen section to wash the dewaterer connected to a chute
* Residue Dewaterer: residue to some extent.
dewaters scraped residue
using a biaxial screw
Specifications Screen width: 20-30mm Screen width: 15-25mm Screen width: 15-25mm
Electric motor capacity: 0.4kW | Electric motor capacity: 0.4kW | Electric motor capacity: 0.4kW
(600 width) (600 width) (600 width)
Capacity of residue dewatering | Capacity of residue dewatering | Capacity of residue dewatering
machine: 0.6m*h machine: 0.1-0.5m’/h machine: 0.6m’h
Advantages + Continuous scraping rakes * Continuously scraping rakes + Continuous scraping rakes
allows large capacity allows large capacity allows large capacity.
+ Simple and reliable operation + Simple and reliable operation
mechanism mechanism.
Disadvantages + Necessary to cover the open * The closed structure makes + A part of the screen needs to be
machine to prevent odors maintenance and management cut off to allow the rake to pass
of the system less efficient through at the bottom of the
* Maintenance is performed by channel
pulling it up to the top of the + An auxiliary screen must be
waterway installed to prevent residue
from flowing downstream
from the cut off part
Construction 30 120 100
Cost
Maintenance 100 110 100
Cost
Overall
Cost Evaluation %0 1o 100
8.
Machine A C A
Performance
Overall A - - - < - B - -
Evaluati The “belt-run automatic grit screen+ residue dewaterer (two-axle screw type)” is highly efficient in
valuation S . S . . . .
combination with a dewaterer because of its high residue capturing performance and economic efficiency.

Source: Created by JET
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(2) Main Pump

Submersible sewerage pumps

Horizontal-shaft
semi-axial flow pump

Vertical-shaft
semi-axial flow pump

Description

Pump efficiency

50 - 80%
(9100 -800)

70 - 85%
(9300 -3400)

75 - 80%
(9200 -1000)

Maintenance fee

+ Detachable type is relatively
casy to install/remove for
maintenance and inspection.

* Regular mechanical seal

maintenance is needed

* Pumps are set up external of
the tank, allowing easy
maintenance

+ Installation of waterless shaft
seal system requires
maintenance of the
mechanical seal.

* Pumps are set up external of
the tank, allowing easy
maintenance

+ Installation of waterless shaft
seal system requires
maintenance of the mechanical
seal.

90%

100%

100%

Size and space

+ Pump is placed inside the tank
— smaller footprint

* Pumps and motors are
submerged underwater, so only
the machine hatch is on the dry
floor.

* Requires largest vertical and
horizontal installation footprint,
(horizontal setup type external of
the tank)

+ The upper drawer installation
footprint is larger due to the
setup external of the tank

Construction 40 ~ 50 % 100 % 100 %

cost

Auxiliary No shaft-sealed water pump Requires a shaft-sealed water No shaft-sealed water pump
equipment required. pump required.

Measures to be
taken in case of
flooding

If a waterless shaft seal is
installed, no vacuum pump or
shaft water supply is required.

Requires a shaft-sealed water
pump.

If a waterless shaft seal is
installed, no vacuum pump or
shaft water supply is required.

Evaluation

A

B

B

In this plan, ‘submersible sewerage pumps’ will be adopted, considering flood prevention measures,
maintainability, and economic efficiency and installment track record

Source: Created by JET
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(3) Blowers

Steel plate multi-stage
turbo blowers

Rotary (Roots-type) blowers

Screw-Type Blower

Description
caliber Suction side: ¢200 Suction side: ¢200 Suction side: ¢200
Output side: @150 Output side: @150 Output side: @150
ar 30 m*/min 30 m*min 30 m*/min
volume
pressure Suction pressure: 2kPa Suction pressure: 2kPa Suction pressure: 2kPa
Discharge pressure: 60kPa Discharge pressure: 60kPa Discharge pressure: 60kPa
Advantages * No refueling equipment or * Equipment costs are low. * Packaged and compact.
cooling water equipment is + Experienced in small-scale or * High efficiency due to
required. initial response. continuous internal
+ Air flow analysis and other compression by screw.
technologies have improved * Auxiliary equipment is built
efficiency. into the package.
* Smooth operation with low « High blower total thermal
rotational vibration. efficiency.
* No surging due to the
volumetric system.
Disadvantages + Surging occurs in some areas, + Silencers required for noise * Matrix converter control units
so a surging limiter setting is control as they are not use electronic equipment, so it
required in the air flow packaged. is necessary to secure unit
control. « Inverter controllers use replacement parts for version
electronic equipment, so it is upgrades and to take renewal
necessary to secure unit measures corresponding to the
replacement parts for version service life of the unit.
upgrades and to take renewal
measures corresponding to the
service life of the equipment.
Tota} thermal 579, 579, 70%
efficiency
Pressure loss + Silencers are not required, + Silencers are required and + Silencers are not required,
resulting in low pressure losses pressure losses are high. resulting in low pressure losses
in the piping system. in the piping system.
Airflow + Inlet guide vane + Inverter device *+ Matrix converter devices
Control + Controlled by adjusting the + Controlled by rotational speed. | *+ It is controlled by the speed of
opening of the inlet guide vane, | - There is no surging area, but rotation, but unlike inverters, it
rather than by adjusting the the noise level increases as the does not require harmonic
speed of rotation RPM increases. countermeasures.
* Smooth operation with low * No surging area and it is quiet
rotational vibration. due to the integrated cover,
even when the speed increases.
Size 5,000%2,200x1,600 5,000%2,200x1,600 5,000x2,200x1,600
Weight 6.2t 1.87t 1.87t

Source: Created by JET
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Stee:l?:lz:f]ebr;:)lxtel;:tage Rotary (Roots-type) blowers Screw-Type Blower
Maintenance * Protective instrument panels * Protective devices are not * The operating panel, auxiliary
and individual forced lubrication | attached but installed separately. | equipment and protective devices
devices are included and are installed in a package that is
installed on the machine side for * Pressure pulsation due to 2- easy to inspect, safe and reliable.
easy inspection. and 3-leaf rotors, requiring
vibration countermeasures for * The operating panel, auxiliary
* The centrifugal force of the piping, etc. equipment and protective devices
cylindrically arranged runners are installed in a package that is
(forward facing blades) draws in + Equipment body, rotor and easy to inspect, safe and reliable.
air and creates a swirling flow in | inverter inspections are required.
a direction almost perpendicular + Since the air is compressed
to the axis of rotation. and blown by the screw,
pulsation is smaller than with
* The swirling flow generated is rotary blowers and smooth
rectified in one direction by the operation is possible.
scroll and the required pressure
is generated and supplied
according to the number of
runner stages, resulting in less
pulsation and vibration and fewer
failures.
Equipment 100% 95% 90%
Cost
Maintenance 100% 979 79%
cost
Overall * High equipment and * Resonance measures should be | *+ The control panel is installed
Evaluation maintenance costs taken for piping where on the surface of the package
* Low thermal efficiency. resonance occurs. and allows for full operation
+ Building costs are high due to * Resonance measures should be and monitoring, making it easy
the large volume and heavy taken for piping where to manage operations.
weight resonance occurs. * No concern about surging
+ Low thermal efficiency. caused by airflow control.
* Many have been introduced in
other countries.
Screw-type blowers are adopted in this project because they are superior in terms of thermal efficiency,
equipment cost, maintenance cost, installation space and weight.

Source: Created by JET
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(4) Sludge Dewatering Machine

Belt-press Dewaterer

Press-in screw press
Dewaterer

Centrifugal Dewaterer

Multi-plate screw
press Dewaterer

system (polymer
coagulant)
+ Wash water pumps,
* Air compressors

system (polymer
coagulant)
+ Wash water pumps,
* Air compressors

system (polymer
coagulant)
* Wash water pumps,
* Air compressors

Description The sludge is fed onto a | Flocculated sludge is Sludge is fed into a Flocculated sludge
filter cloth, gravity | pressurized and fed at a | rotating cylinder flocculated in the
dewatered, then clipped | constant pressure into | rotating at high speed, service tank and mixing
between two filter cloths | the gap between the where centrifugal force tank in the front section
and pressed against | screen and the screw separates solids of of the machine is gravity
rollers using the tension | shaft, and the sludge is | different specific gravity | dewatered and separated
of the filter cloth to | continuously dewatered | from water, and sludge | into sludge and filter
dewater it. through thickening, | cake is discharged by a | liquid.
filtration and pressing by | screw-shaped discharger | The screws are
volume changes while | (conveyor) that is progressively thicker
moving from the inlet to | slightly differentiated and narrower in pitch.
the outlet due to the low- | from the rotating Dewatering is carried
speed rotation of the | cylinder. out by the internal
SCrew. pressure created by this
and the pressure applied
from the back pressure
plate.
Target Sludge * Mixed raw sludge * Mixed raw sludge * Mixed raw sludge * Mixed raw sludge
* Digested sludge. + Digested sludge. * Digested sludge. * OD excess sludge,
- OD excess sludge, - OD excess sludge, - OD excess sludge, thickened sludge
thickened sludge thickened sludge thickened sludge
Auxiliary + Sludge supply system | + Sludge supply system | < Sludge supply system | < Sludge supply system
equipment + Chemical dosing + Chemical dosing * Chemical dosing + wash water pumps.

* Chemical injection
system (polymeric
and inorganic
coagulants)

Pre-treatment

Thickener tank required

Thickener tank required

Thickener tank required

No need for a thickener
tank

+ Lowest sludge cake water content and excellent dewatering performance.
+ Low equipment and maintenance costs

Maintenance * Sludge flocculation * Screws, outer casing * High-speed rotating * Screws, fixed plate,
and equipment, diffusion screen, Screw driving equipment to be taken movable plate, dorsal
management rotor, filter cloth unit back to the factory for pressure plate,
tensioning device, * One type of chemical overhaul. eccentric axis, driving
filtration cloth * One type of chemical device
meander corrector, * Two types of
filtration filter chemicals
cleaning equipment,
driving unit.
+ One type of chemical
Difficult due to number | Easy due to small Needs to be taken back | Easy due to small
of required parts number of required parts | to the factory for number of required parts
overhaul/ minor repairs
Equipment 100% 82% 86% 35%
cost Includes gravity Includes gravity Includes gravity Includes dewatering/
thickener, dewatering/ thickener, dewatering/ thickener, dewatering/ conditioning equipment
conditioning equipment | conditioning equipment | conditioning equipment
Maintenance 100% 68% 89% 89%
costs
Overall In this project, the multiple plate screw press dewaterer will be adopted due to the following reasons
Evaluation * Does not require a thickening process (thickening tank).

Source: Created by JET
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(5) Emergency Generator

Diesel Engine Generator

Gas Turbine Generator

Description
The thermal energy of the intermittently exploding | The thermal energy of the continuously burning
combustion gas is once converted into the | combustion gas is directly converted into rotational
reciprocating motion of the piston, which is then | motion by the turbine.
converted into the rotational motion of the crankshaft.
g::ee(;'ator Diesel, generator: 1,500rpm Turbine: 22,000rpm, Generator: 1,500rpm
Fuel Heavy oil, diesel oil Heavy oil, kerosene, diesel oil
Fuel . Small: 0.23-0.31 kg/kW+-h Large: 0.52-0.68 kg/kW-h
consumption
Grease Large: 1.36-2.72 g/kW+h Small: 0.05-0.27 g/kW-h
consumption
Size/ Weight Large and heavy Small and light
Fuel air ratio less 2.5-3 times more than the diesel
Maintenance | Overhaul possible locally.
Cost Maintenance and inspection available by car Maintenance/overhaul must be conducted at factory
mechanic.
50% 100%
Equipment 100% 140%
Cost
Overall Diesel generators, which are advantageous in terms of equipment and maintenance costs, will be adopted in
Evaluation this project.

Source: Created by JET
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APPENDIX 3-8 Natabua WWTP Mechanical/Electrical Drawings

(1) Mechanical Equipment
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(2) Electrical Equipment
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APPENDIX 3-9 Natabua WWTP Capacity Calculations

(1) Natabua WWTP
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(2) Natabua Sludge Digestion + Biogas Power Generation Plant

I . Input Parameters
1. Treatment Capacity of WWTPs
Treatment ADFW MDFW

. .
WWIP Method | (m3/day) | (m3/day) Digester Input
Vitogo Two-stage TF 6,365 7.100| Thickened raw sludge
Thickened raw sludge + Excess sludge
Natabua Two-stage TF 40,434 44,500 1 UASB shidge
Sabeto Two-stage TF 6,393 7,100 |Thickened raw sludge
Navakai Oxidation Ditch 27,003 29,800 |No input
Moala Two-stage TF 17,483 19,300 | Thickened raw sludge
2.Slhdge

J¢Reffering from capacity calculation sheets

A Thickened raw sludge from Vitogo, Sabeto, Moala

Solids 7.50 t/day
Solids Con. 2.0 %
Shudge Vol. 250 m3/day

B. Thickened raw sludge from Natabua

Solids 10.54 t/day
Solids Coun. 2.0 %
Sludge Vol. 527 m3/day

C. Excess sludge from Natabua

Solids 11.29 t/day
Solids Con. 0.4 %
Sludge Vol. 2,930 m3/day

D. UASB Sludge

Solids 0.34 t/day
Solids Coun. 4.0 %
Shudge Vol. 9 m3/day

E. Total Input

Total actual sludge input
= 250 + 527 + 2930 + 9
= 3,716 m3/day

Total SS = 75 + 105 + 113 + 034

= 29.67 t-ds/day
= 10832 t-ds/year

SS Concetration Shudge Vo_l He
Conversion

1.0 % 2,967 m3/day
1.083.200 m3/year

2.0 % 1,484 m3/day
541,600 m3/year

3.5 % 848 m3/day
309,486 m3/year
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C. Total Sludge Input into Anaerobic Digester

Total MDWF

Amnual SS Removed =

Volume Conversion

33,500 + 44500
78,000  m3/day
28,470,000 m3/year

2,972 + 7.839
29.6 t-ds/day
10,811 t-ds/year

SS Concetration | Volume Conversion

1.0 % 2,962 ma3/day
1,081,100 m3/year

2.0 % 1,481 ma3/day
540,550 m3/year

3.5 % 846 m3/day
308,886 m3/year
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II. Biogas and Power Genertation

Category No. Parameter Unit Value Calculation
@ Maximum daily flow rate of all input WWTPs m’/ B 78.000 Input
@ Anmual total flow mE 28470000 Tnput
WWIP . _
Influent & Influent 38 concetration (Natabua) mg/l 540 Input
(Other WWTPs) mg/l 486 Input
€y SS removed t-ds/year 10,811 Input
Thi ckened ) SS removed t-ds/year 10,811 Input
Studge ® S8 removed (2% concentration) m3/year 540,550 Input
T Ratio of organic matter 80% -
& Biogas production per unit organic matter (Nm3/t-Vs) 550 —
Calcul ation
— . . . o _
Constants &) Ratio of methane in produced biogas 60%
i Heating value of methane gas (MJ/Nm3) 358 —
i Power generation efficiency 32% —
@ Anmual biogas production Nm'/year | 4.756.840 |= ©xTx®
Biogas iE) Anmual methane gas production Nm'iyear | 2.854.104 = @x@
@ Hourly methane gas production Nm’/hr 326 = @+365+24
T Annual energy production from methane gas MIivear |[102,176.,924 |= @@=
T Anmual biogas power generation kWhivear | 9.082,394 |= ©@x@=36
Powa.r i Annual biogas power generation MWhivear 9.082 =% -+1000
Generation
T Daily biogas power generation kWh/day 24,884 |=B=365
@ Hourly biogas power generation kw 1,037 =®+24
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I. Constructionand O/M Costs
1. Anaerobic Digester
Category Field No. Parameter Units Value Calculation
@ I‘E’Ipu't Sludge Volume . 2 067
frput (19288 Concetration) w3/ day 2967 Toput
Civil /Architectural @ Cost millionJPY | 123574 =0.169xD40.539 =100
Construcion Cost |y focarical Electrical @ |Cost millionJPY| 1,1208 =0.516xD"0.385 %100
® . millionJPY| 23782 =@0+3
TOTAL Construction Cost
o millionFID| 379 = @628
Category Field No. Parameter Units Value Calculation
® I‘E’Ipu't Sludge Volume - 19
Input (19455 Concetration) m3/year | 1,083.200 | Input
Labor.celectricity, consumables, etc. @ Cost million JBY 386 =0.171=@"0.390
OMCests g - sirs and Maintenance ®  |Cost millionIPY| 224 = @x002
@ millionJPY| 610 =0-@
TOTAL OMCost . _
iU millionFID|  0.870 =@-629
2. Bingas PowerGeneration Plant
Category Field No. Parameter Units Value Calculation
Input @ Power Generation EW 1,037 Tnput
Civil /Architectural @ Construction Cogt million JPY 331 =0.0263%D+358284
Construction Cost (Mechanical Electrical @ Construction Cost millionJPY | 13618 =13132=D@
@ . millionJPY| 13040 | =0+0
TOTAL Construction Cost
o millionFID| 222 = @628
Category Field No. Parameter Units Value Calculation
Input @ Power Generation kW 1,037 Tnput
OMCost | C g;ff;ﬂlabo o millionTPY| 600 =0.0579x®
F; nglabor
@ Al eciriciig million FID 1.0 =@+629
3. Total
Cat : Construction Cost* OMCost
eEery (million FID) (million FID)
Anaerobic Digestor 379 1.0
Biogas Power Generation Facility| 222 1.0
TOTAL 60.1 20
* Does not include land acquisition cost
IV. Required Foot Print and Land A cquisition Costs
1. Anaerobic Digester
No. Parameter Value Unit Calculation
T |Total Actual daily input to Digester 3,716 m3/day Input
@ |Digester Retention Time 40 days Constant
2 |Total Digester Volume 148,620 m3 =0x0
@ |Digester Footprint 22,160 m2 =0.1491x0 23213
@ | Digester Footprint 22 ha = ®+10000
2. Bingas PowerGeneration Plant
No. Parameter Value Unit Calculation
T |Power Generation 1,037 W Input
@ |Digester Footprint 926 m2 =0.8027xD
@ |Digester Footprint 0.1 ha = ®+10000
3. Total
. Footprint Land Acquisiton Cost
Category (ha) (milfion FID)
Anaerobic Digestor 22 14
Biogas Power Generation Facility| 0.1 0.1
TOTAL 23 1.3
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APPENDIX 4-1 Setting Navakai WWTP Influent Water Quality Parameters

In the previous Regional Wastewater M/P and Municipal Sewerage M/P, the influent water quality for all
WWTPs were set at a uniform value, applying the maximum value taken from adjusted raw influent data (2014-

2018 annual averages, all WWTPs) and values adopted in past donor projects.

For the Pre-F/S, WWTP-specific influent water quality values were adopted, taking into consideration of 2019-
2023 Navakai WWTP raw influent data provided by WAF.

The influent water quality for Navakai WWTP was set as shown in Table A4-1.1. Details on its calculation is

explained in the following pages.

Table A4-1.1 Navakai WWTP Influent Water Quality

BOD TSS T-N T-P
(mg/L) (mg/L) (mg/L) (mg/L)
367 544 37 6

Source: Created by JET based on WAF data

(1) Raw Sewerage (Pipeline Sewerage)

1) Selection of Raw Data
As previously stated in APPENDIX 3-3, raw influent data from 2014-2019 and 2023 was adopted for

examination, excluding periods that were believed to be significantly affected by the decrease in tourist

populations during the COVID-19 pandemic and Fiji border shutdowns.

2) Removing Outlier Data

WAF collects and analyzes influent samples taken from their WWTPs once a month. Raw influent data for
Navakai WWTP showed some unusually extreme high/low results: BOD levels ranging from 4.0-1200.0 mg/L,
and TSS levels ranging from 52.3-4563.0 mg/L. The collected data was examined for possible seasonal/annual

trends but showed no apparent patterns, several being abrupt one-time events (FigureA4-1.2).

It was inferred that these readings were possible due to sample contamination or mis-recording of data, and
direct application of all raw data would lead to over/under-estimation of influent water quality. Before further
examination, outlier data (top 10% and bottom 10%) was removed from each data group. From the remaining

data sets, the 80%tile value was set as Navakai WWTP’s influent water quality (Table A4-1.1.).
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Source: Created by JET based on WAF data
Figure A4-1.1 Checking Seasonal Trends for Navakai WWTP Raw Influent Data
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APPENDIX 4-2 Determining Navakai WWTP Phase 1/ Phase2 Treatment Line Numbers

(1) Setting Influent Flowrates for each Construction Phase

Due to its large requirement in treatment capacity, Navakai WWTP’s facility will be constructed in two

construction phases (Figure A4-2.1).

Service 2020’ 2030 2040' 2050
Area 4/5/6/7/8/9|0/1]2]3]4]5]|6|7|8|9]0]1]2]3]4|5/6|7|8]0]0[1]2]3]4|5]6]7|8]9]0 1 89
Vitogo
Natabua-1&2 X .
2034: Commence Navakai Phase 1 Operation
Natabua-3
-
;
"
Moala-1
2044: Commence Navakai Phase 2 Operation | —|
Moala-2
o S s s ———
Access ratio (%) [19]19]19]19]19[19[19[19]19]19]20[22[23[23[ 23] 26]30] 33] 33| 33]34]36[37[37]37[40]43] 46] 46 46 48] 49 51| 51| 52| 53] 54]54]54]5657|59]59/60[61/63

F/S, Consultant selection, D/D, T/A Construction House Connection

Source: Created by JET
Figure A4-2.1 Implementation Schedule for Navakai WWTP

Required treatment capacities of each phase was calculated based on their commencement schedule and the
projected sewerage discharge (based on projected population growth of the sewerage service area) corresponding
with that year. Namely, Navakai WWTP Phase 1 facilities must have the capacity to treat sewerage up until the
commencement of Phase 2 facilities (2044), and Phase 2 facilities must be able to fulfill demands up until the

completion of all house connection works (2048).

The projected population and sewerage flowrate to be treated by Navakai WWTP are shown in Figure A4-2.2
and Table A4-2.1.

2044-2048 Phase 2
House coneection w orks
30,000 70,000
2034-2038 Phase 1
25,000 House coneection w orks 60,000

(—A—\

50,000

S
1]
T
S~
[42)
€
= 20,000
= -
a 40,000 .2
o ®
89 15,000 S
o 30000 &
<>t o
< 10,000
2 20,000
© -@-Sewage Influent to WWTP
3
g >000 ) ) 10,000
s —Projected Population

0 0

2020 2025 2030 2035 2040 2045 2050

Figure A4-2.2 Navakai WWTP Sewerage Discharge vs. WWTP Treatment Capacity
Source: Created by JET
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Table A4-2.1 Sewerage Discharge vs. Phase 1/Phase2 Treatment Capacity

Sewerage Discharge to be
Navakai WWTP | Year of Operation Treated
Facilities Commencement (Average Daily Flowrate)
(m’/day)
Phase 1 2043 17,879
Phase 2 2044 9,161
2044
Uil (Full Operation) 27,040

Source: Created by JET

(2) Determining Number of Treatment Lines

WWTPs often have even-number treatment lines, since this generally facilitates O&M and lessens required ME

equipment units. Navakai WWTP’s 4, 6,8, and 10-line scenarios were compared under the following conditions.

=  (Capacity of the operating treatment lines must fully cover the expected sewerage flowrate

= All treatment lines have same capacity throughout Phase 1 and Phase 2

=  Even-number treatment lines in both Phase 1 and Phase 2 to facilitate O&M (ex. unified operation for
all distribution chambers) and lessens required ME equipment units

=  Treatment capacity of the treatment line does not subceed/exceed design constraints of treatment
facilities (ex. HRT of oxidation ditches)

=  (Capacity of the operating treatment lines do not overly exceed sewerage flowrate

Figure A4-2.3 and Table A4-2.2 shows the result of each scenario. Out of the four scenarios, the 6-line scenario
had the least excess treatment capacity overall Thus the 6-line scenario was adopted for Navakai WWTP,

constructing 4 line in Phase 1 and 2 lines in Phase 2.

30,000

Phase 2

—0—O0—0—0—0—0—0—0——i—i—i——i—i

N
N
[=}
o
[}

20,000

15,000

-e-Sewage Influent to WWTP
10,000
Current Natabua Capacity (Stab. Pond)

~o-New Facilities: 4 Lines (Phasel: 4 lines)

5,000 -&-New Facilities: 6 Lines (Phase 1: 4 lines)

Flowrate (Average Daily, m3/day)

-B-New Facilities: 8 Lines (Phase 1: 6 lines)

New Facilities: 10 Lines (Phase 1: 8 lines)

2020 2025 2030 2035 2040 2045 2050

Source: Created by JET
Figure A4-2.3 Navakai WWTP Multi-line System Scenario Comparison
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APPENDIX 4-3 Navakai WWTP Alternative Layout Plan

Upon examining the current land use conditions around Navakai WWTP, WAF notified that the exiting WAF
Nadi Depot (Figure A4-3.1, @) and FRA Nadi Depot (Figure A4-3.1, (3) could possibly be relocated to the i-
Tauke land lots across the street from Navakai WWTP (Figure A4-3.1, ©2).

Land Type and Facilities

Current Navakai WWTP
WAF Nadi Depot

FRA Nadi Depot Relocation

Government Land (unused)

State Land with Active Lease
(household) 0

FRA Training Facility (planned)
Nadi Muslim College @ @
Nadi District School @

® 0 60 06 0 0 6

Ratu Navu College @@
iTaukei Land (households)

iTaukei Land (agricultural land+
households)

iTaukei Land (agricultural land + ©)
households)

® © 6 ©

Source: Created by JET based on Ministry of Land data
Figure A4-3.1 Current Land Use Situation around Navakai WWTP (March 2023)

Figure A4-3.2, Figure A4-3.3, Table A4-3.1 shows the alternative layout plan for Navakai WWTP considering
the relocation of the WAF and FRA depots, requested by WAF
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FRA
Nadi Depot

WAF
Nadi Depot

Source: Created by JET
Figure A4-3.2 Navakai WWTP Alternative Layout Plan (Assuming Depot Relocation)

A-74



T P [F X VB~ X % — T T S b

Source: Created by JET
Figure A4-3.3 Navakai WWTP Alternative Layout Plan (Phase 1/Phase 2 Facilities)

Table A4-3.6 Navakai WWTP Facilities (Alternative Layout)

Ref. No. Facility Remarks
1 Inlet Pump Station Includes Sewerage and Stormwater pumps
s Influent from: Inlet Pump Station
2 Distribution Chamber Distribution to: OD tanks, Stormwater Sedimentation Ponds
3 Oxidation Ditch Tanks HRT: 21.4 hr
s Influent from: OD tanks
4 Distribution Chamber Distribution to: Final Clarifiers
5 Final Clarifiers Diameter: 27 m
6 Disinfection Tank Minimum contact time: 15 min.
7 Effluent Pump Station Pump to Nadi River
8 Stormwater Sedimentation Pond Utilize existing IDEA pond
9 Return Sludge Pump Station
10 Sludge Receiving Tank Diameter: 14 m
11 Sludge Dewatering Building
12 Sludge Drying Beds 3.02 ha
13 Sludge Storage Space 10.77 ha
14 Administration Building Includes emergency power generator and electricity room
Source: JET
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APPENDIX 4-4 Navakai WWTP Survey Results

A-76



T P [F X BRI~ X K — T T S 2k Z A TN
Partd . EIEFZED Pre-F/S

A-T77



7 o P H KGRI~ X 5 — T T P 2| 77 A T L= F
Part4 : BIEFFED Pre-F/S

A-78



T P [F X BRI~ X K — T T S 2k Z A TN
Partd . EIEFZED Pre-F/S

A-79



7 o P H KGRI~ X 5 — T T P 2| 77 A T L= F
Part4 : BIEFFED Pre-F/S

APPENDIX 4-5 Navakai WWTP Soil Survey Results

Soil survey studies were conducted at Navakai WWTP to obtain geotechnical data of the area. Soil boring tests
were performed at two locations, Boring Hole N1 and Boring Hole N3, within the current WWTP boundaries
(Figure A3-5.1) The soil boring test results are shown in the following pages.

It should be noted that in future stages of facility designs, additional boring tests should be conducted for the

planned construction area outside of the current WWTP boundaries.

Source: ENTEC PTE Ltd.
Figure A3-5.1 Navakai WWTP Soil Boring Test Locations
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(1) Boring Hole N1
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(2) Boring Hole N3
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APPENDIX 4-6 Navakai WWTP Comparison/Selection of Mechanical Equipment

(1) Grit Removal Screen

Automatic belt-running Drum type screen Continuous back-scraping type
grit screen + Biaxal Screw with dewatering mechanism automatic grit screen
Type + Residue dewaterer
(Biaxial screw type)
Description + Automatic screen and residue | + Residue supplemented by * Residue trapped in front of the
dewaterer integrated into a drum-type screen is conveyed bar screen is scraped up by a
single unit. by screw conveyor and comb-like rake attached to an
+ Automatic screen: dewatered in the press section endless chain at the back,
rotating screen with * Washing device can be scraped off when it returns at
V-shaped grooves that runs installed in the drum-type the top, and fed into a residue
and scrapes up residue screen section to wash the dewaterer connected to a chute
* Residue Dewaterer: residue to some extent.
dewaters scraped residue
using a biaxial screw
Specifications Screen width: 20-30mm Screen width: 15-25mm Screen width: 15-25mm
Electric motor capacity: 0.4kW | Electric motor capacity: 0.4kW | Electric motor capacity: 0.4kW
(600 width) (600 width) (600 width)
Capacity of residue dewatering | Capacity of residue dewatering | Capacity of residue dewatering
machine: 0.6m*h machine: 0.1-0.5 m*h machine: 0.6 m*/h
Advantages + Continuous scraping rakes * Continuously scraping rakes + Continuous scraping rakes
allows large capacity allows large capacity allows large capacity.
+ Simple and reliable operation * Simple and reliable operation
mechanism mechanism.
Disadvantages + Necessary to cover the open * The closed structure makes + A part of the screen needs to be
machine to prevent odors maintenance and management cut off to allow the rake to pass
of the system less efficient through at the bottom of the
* Maintenance is performed by channel
pulling it up to the top of the * An auxiliary screen must be
waterway installed to prevent dust from
flowing downstream from the
cut off part
Construction 30 120 100
Cost
Maintenance 100 110 100
Cost
Overall
Cost Evaluation %0 10 100
Machine A c A
Performance
Overall A - - - < - B - -
Evaluati The “belt-run automatic grit screen+ residue dewaterer (two-axle screw type)” is highly efficient in
valuation S . oo . . . .
combination with a dewaterer because of its high residue capturing performance and economic efficiency.

Source: Created by JET
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()]

Main Pump

Submersible sewerage pumps

Horizontal-shaft
semi-axial flow pump

Vertical-shaft
semi-axial flow pump

Description

Pump efficiency

50 - 80%
(9100 -800)

70 - 85%
(9300 -3400)

75 - 80%
(9200 -1000)

Maintenance fee

* Detachable type is relatively
easy to install/remove for
maintenance and inspection.
* Regular  mechanical
maintenance is needed

seal

* Pumps are set up external of
the tank, allowing easy
maintenance

+ Installation of waterless shaft
seal system requires maintenance
of the mechanical seal.

* Pumps are set up external of
the tank, allowing easy
maintenance

+ Installation of waterless shaft
seal system requires maintenance
of the mechanical seal.

90%

100%

100%

Size and space

* Pump is placed inside the tank
— smaller footprint

* Pumps and motors are
submerged underwater, so only
the machine hatch is on the dry
floor.

* Requires largest vertical and
horizontal installation footprint,
(horizontal setup type external of
the tank)

+ The upper drawer installation
footprint is larger due to the
setup external of the tank

Construction 40 ~ 50 % 100 % 100 %

cost

Auxiliary No shaft-sealed water pump Requires a shaft-sealed water No shaft-sealed water pump
equipment required. pump. required.

Measures to be
taken in case of
flooding

If a waterless shaft seal is
installed, no vacuum pump or
shaft water supply is required.

Requires a shaft-sealed water
pump.

If a waterless shaft seal is
installed, no vacuum pump or
shaft water supply is required.

Evaluation

A

B

B

In this plan, ‘submersible sewerage pumps’ will be adopted, taking into account flood prevention
measures, maintainability, and economic efficiency and installment track record

Source: Created by JET
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(3) OD Basin Mixer

Vertical Horizontal Vertical axis Oblique-shafted S;:’(::gﬁid
shaft type shaft type mixer + diffuser type + diffuser
Description + Vertical-shaft * When the + Airis fed by a * A screw placed * Air is blown by a
rotor is rotated mixing blades are | blower into a at an angle in the | blower into a
near the water 20% to 30% diffuser installed | under-water diffuser located at
surface to provide | submerged in at the bottom of | section is swirled | the bottom.
a dispersing action | water, they rotate | the tank. to draw in air
by the dispersing to entrain air using negative + A propeller
blades. bubbles in the + An out-of-tank | pressure to push | installed in the
water, which are | driven mixer (with | out the air/water- | underwater section
+ Simultaneously, | then subdivided. a vertical axis) mixed liquid, rotates to mix the air
the air/water- rotates to mix and | while mixing it bubbles and water,
mixed liquid at the | * When the push out the air/ | with the screw | simultaneously
bottom of the mixing blades exit | water-mixed blades. creating a current
aeration zone is the water, they liquid, creating a underwear.
pumped up to bounce off the current
dissolve  oxygen | water droplets to | underwater
while mixing. supply oxygen.
D
Oxygen supply
capacity 2.5 2.3 3.0 2.2 3.5
(kg-02/kWh)
Mixing capacity 2.9
(power input 5.9 8.1 2.3 6.4
density) (W/m®)
Economic
Efficiency
Equipment 87
cost (%) 85 100 87 100
Required 0.22
Power 0.28 0.325 0.25 0.28
(KWh/m® - d)
Maintenance 68
cost (%) 86 100 68 86
Restrictions on | Required If the channel No restrictions on | No restrictions on | No restrictions on
OD Channel | channel width: width is large, channel width channel width channel width
Width 5.5m-7m shaft deflection
will occur and
cause failure.
Overall Cannot be adopted | Currently, they are | Best overall score | Equipment costs | Best overall score
Evaluation with the channel | rarely employed. for equipment are higher because | for equipment

width of this plan. cost, maintenance | the number of | cost, maintenance
cost, oxygen units installed is | cost, oxygen
supply capacity, greater in relation | supply capacity,
and power input to the number of | and power input
density. tanks. density.
D C A B A

In this project, the ‘vertical axis mixer+ diffuser’ or ‘underwater propeller + diffuser’ which are equally
economically advantageous for both equipment and maintenance cost., and can be applicable to the design
width of the tank, can be adopted. For the project, the latter will be adopted for further works.

Source: Created by JET
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(4) Blowers

Steel plate multi-stage
turbo blowers

Rotary (Roots-type) blowers

Screw-Type Blower

Description
caliber Suction side: 9200 Suction side: ¢200 Suction side: ¢200
Output side: 150 Output side: 150 Output side: 150
ar 30m*/min 30m?*/min 30m?/min
volume
pressure Suction pressure: 2kPa Suction pressure: 2kPa Suction pressure: 2kPa
Discharge pressure: 60kPa Discharge pressure: 60kPa Discharge pressure: 60kPa
Advantages * No refueling equipment or + Equipment costs are low. + Packaged and compact.
cooling water facilities are | - Experienced in small-scale or * High efficiency due to
required. initial response. continuous internal
+ Air flow analysis and other compression by screw.
technologies have improved + Auxiliary equipment is built
efficiency. into the package.
* Smooth operation with low . H]gh Blower Total thermal
rotational vibration. efficiency.
* No surging due to the
volumetric system.
Disadvantages + Surging occurs in some areas, + Silencers required for noise * Matrix converter control units
so a surging limiter setting is control as they are not use electronic equipment, so it
required in the air flow control. packaged. is necessary to secure unit
« Inverter controllers use replacement parts for version
electronic equipment, so it is upgrades and to take renewal
necessary to secure unit measures COl’TGSpOl’ldil’lg to the
replacement parts for version service life of the unit.
upgrades and to take renewal
measures corresponding to the
service life of the equipment.
Tota} thermal 57% 57% 70%
efficiency

Pressure loss

+ Silencers are not required,

resulting in low pressure losses
in the piping system.

+ Silencers are required and

pressure losses are high.

* Silencers are not required,

resulting in low pressure losses
in the piping system.

Airflow + Inlet guide vane + Inverter device * Matrix converter devices
Control + Controlled by adjusting the + Controlled by rotational speed. | + It is controlled by the speed of
opening of the inlet guide vane, | - There is no surging area, but rotation, but unlike inverters, it
rather than by adjusting the the noise level increases as the does not require harmonic
speed of rotation RPM increases. countermeasures.
+ Smooth operation with low + No surging area and it is quiet
rotational vibration. due to the integrated cover,
even when the speed increases.
Size 5,000%2,200x1,600 5,000x2,200x1,600 5,000x2,200x1,600
Weight 6.2t 1.87t 1.87t
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Stee:l?:lz:f]ebr;:)lxtel;:tage Rotary (Roots-type) blowers Screw-Type Blower
Maintenance * Protective instrument panels * Protective devices are not * The operating panel, auxiliary
and individual forced lubrication | attached but installed separately. | equipment and protective devices
devices are included and are installed in a package that is
installed on the machine side for * Pressure pulsation due to 2- easy to inspect, safe and reliable.
easy inspection. and 3-leaf rotors, requiring
vibration countermeasures for * The operating panel, auxiliary
* The centrifugal force of the piping, etc. equipment and protective devices
cylindrically arranged runners are installed in a package that is
(forward facing blades) draws in + Equipment body, rotor and easy to inspect, safe and reliable.
air and creates a swirling flow in | inverter inspections are required.
a direction almost perpendicular + Since the air is compressed
to the axis of rotation. and blown by the screw,
pulsation is smaller than with
* The swirling flow generated is rotary blowers and smooth
rectified in one direction by the operation is possible.
scroll and the required pressure
is generated and supplied
according to the number of
runner stages, resulting in less
pulsation and vibration and fewer
failures.
Equipment 100% 95% 90%
Cost
Maintenance 100% 979 79%
cost
Overall * High equipment and * Resonance measures should be | *+ The control panel is installed
Evaluation maintenance costs taken for piping where on the surface of the package
* Low thermal efficiency. resonance occurs. and allows for full operation
+ Building costs are high due to * Resonance measures should be and monitoring, making it easy
the large volume and heavy taken for piping where to manage operations.
weight resonance occurs. * No concern about surging
+ Low thermal efficiency. caused by airflow control.
* Many have been introduced in
other countries.
Screw-type blowers are adopted in this project because they are superior in terms of thermal efficiency,
equipment cost, maintenance cost, installation space and weight.

Source: Created by JET

A-97




T P [F X VBRI~ X Z— T T S b

T r AT —

Partd : EIEFZED Pre-F/S

(5) Sludge Dewatering Machine
Belt-press Dewaterer Press-in screw press Centrifugal Dewaterer Multi-plate screw
Dewaterer press Dewaterer
Description The sludge is fed onto a | Flocculated sludge is Sludge is fed into a Flocculated sludge
filter cloth, gravity | pressurized and fed at a | rotating cylinder flocculated in the
dewatered, then clipped | constant pressure into | rotating at high speed, service tank and mixing
between two filter cloths | the gap between the where centrifugal force tank in the front section
and pressed against | screen and the screw separates solids of of the machine is gravity
rollers using the tension | shaft, and the sludge is | different specific gravity | dewatered and separated
of the filter cloth to | continuously dewatered | from water, and sludge | into sludge and filter
dewater it. through thickening, | cake is discharged by a | liquid.
filtration and pressing by | screw-shaped discharger | The screws are
volume changes while | (conveyor) that is progressively thicker
moving from the inlet to | slightly differentiated and narrower in pitch.
the outlet due to the low- | from the rotating Dewatering is carried
speed rotation of the | cylinder. out by the internal
SCrew. pressure created by this
and the pressure applied
from the back pressure
plate.
Target Sludge * Mixed raw sludge * Mixed raw sludge * Mixed raw sludge * Mixed raw sludge
+ Digested sludge. + Digested sludge. + Digested sludge. + OD excess sludge,
- OD excess sludge, - OD excess sludge, - OD excess sludge, thickened sludge
thickened sludge thickened sludge thickened sludge
Aucxiliary + Sludge supply system | -« Sludge supply system | -+ Sludge supply system | + Sludge supply system
equipment + Chemical dosing + Chemical dosing * Chemical dosing + wash water pumps.

system (polymer
coagulant)
+ Wash water pumps,
+ Air compressors

system (polymer
coagulant)
+ Wash water pumps,
* Air compressors

system (polymer
coagulant)
+ Wash water pumps,
* Air compressors

* Chemical injection
system (polymeric
and inorganic
coagulants)

Pre-treatment

Thickener tank required

Thickener tank required

Thickener tank required

No need for a thickener
tank

+ Lowest sludge cake water content and excellent dewatering performance.
+ Low equipment and maintenance costs

Maintenance * Sludge flocculation * Screws, outer casing * High-speed rotating * Screws, fixed plate,
and equipment, diffusion screen, Screw driving equipment to be taken movable plate, dorsal
management rotor, filter cloth unit back to the factory for pressure plate,
tensioning device, * One type of chemical overhaul. eccentric axis, driving
filtration cloth * One type of chemical device
meander corrector, * Two types of
filtration filter chemicals
cleaning equipment,
driving unit.
+ One type of chemical
Difficult due to number | Easy due to small Needs to be taken back | Easy due to small
of required parts number of required parts | to the factory for number of required parts
overhaul/ minor repairs
Equipment 100% 82% 86% 35%
cost Includes gravity Includes gravity Includes gravity Includes dewatering/
thickener, dewatering/ thickener, dewatering/ thickener, dewatering/ conditioning equipment
conditioning equipment | conditioning equipment | conditioning equipment
Maintenance 100% 68% 89% 89%
costs
Overall In this project, the multiple plate screw press dewaterer will be adopted due to the following reasons
Evaluation * Does not require a thickening process (thickening tank).

Source: Created by JET
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(6) Emergency Generator

Diesel Engine Generator

Gas Turbine Generator

Description
The thermal energy of the intermittently exploding | The thermal energy of the continuously burning
combustion gas is once converted into the | combustion gas is directly converted into rotational
reciprocating motion of the piston, which is then | motion by the turbine.
converted into the rotational motion of the crankshaft.
g::ee(;'ator Diesel, generator: 1,500rpm Turbine: 22,000rpm, Generator: 1,500rpm
Fuel Heavy oil, diesel oil Heavy oil, kerosene, diesel oil
Fuel . Small: 0.23-0.31 kg/kW+-h Large: 0.52-0.68 kg/kW-h
consumption
Grease Large: 1.36-2.72 g/kW+h Small: 0.05-0.27 g/kW-h
consumption
Size/ Weight Large and heavy Small and light
Fuel air ratio less 2.5-3 times more than the diesel
Maintenance | Overhaul possible locally.
Cost Maintenance and inspection available by car Maintenance/overhaul must be conducted at factory
mechanic.
50% 100%
Equipment 100% 140%
Cost
Overall Diesel generators, which are advantageous in terms of equipment and maintenance costs, will be adopted in
Evaluation this project.

Source: Created by JET
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APPENDIX 4-7 Navakai WWTP Mechanical/Electrical Drawings

(1) Mechanical Equipment
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(2) Electrical Equipment
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APPENDIX 4-8 Navakai WWTP Capacity Calculation
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APPENDIX 7-1 Policies and Plans Related to Sewerage Sector Development and ESC

(1) Fiji Government National Development Plan 2017-2036

The 5-Year and 20-year National Development Plan recognizes the importance of tourism to the overall
development of the country. Emphasised key long-term priorities include increasing the range of tourism
products (sports tourism, cruise tourism, wedding tourism, retirement villages, medical tourism and conference

tourism), filmmaking, regional communications/transport services, and other new initiatives.

Ecotourism and adventure tourism are also prioritised as opportunities to promote our unique biodiversity. The
development of stronger tourism value chains is prioritised, including strengthened agricultural and fisheries
links to promote locally grown foods and opportunities to promote traditional handicrafts and natural body
products. There is a particular emphasis on expanding opportunities for women and MSMEs and ensuring that

cultural heritage and heritage sites are both protected and promoted by the industry.

Investments in new sporting facilities built to international standards is recognised as necessary to position Fiji
as a host for more international events. Expansion of the Fiji Airways fleet is identified as important for growing
tourism through leasing of new aircrafts, and the development of new air connections and new routes. Domestic
air services and upgrading works at domestic airports and airstrips over the next 20 years is also emphasised to

support tourism dispersal.

Building on this, the Ministry of Finance, Strategic Planning, National Development and Statistics is currently
leading the formulation of a new national development plan that seeks to strengthen the policy and planning
within government, improve coordination, appraisal and selection of public investment projects, monitoring and

evaluation of projects and strengthen national workforce planning and economic intelligence analysis.

(2) Fiji National Sustainable Tourism Framework (2024-2027)

The Fiji Government, through the Ministry of Tourism and Civil Aviation (MTCA), is developing a 10- year
National Sustainable Tourism Framework (NSTF) that shares a collective vision for a sustainable Fijian tourism
sector. With the support of the International Finance Corporation, (IFC), between August 2022-May 2023, over

600 stakeholders took part in a series of public private dialogues and focus group discussions on a range of topics.

The NSTF will articulate the strategic direction of the tourism sector from 2024 to 2034, providing a blueprint
for Fijians to develop and benefit from the country’s tourism resources. The design of the NSTF is based on
thorough research, qualitative and quantitative evidence, recommendations from the National Economic Summit
held in March 2023 and broad stakeholder consultations and feedback from tourism and tourism-related

industries, government, civil society, communities, and development partners.

The NSTF will lay out a clear policy direction, with the high-level framework accompanied by an initial three-
year Action Plan (2024-2027) focused on the continued tourism recovery from the COVID-19 pandemic,

mitigating future economic shocks and striving for sustainable growth.
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Fiji has made strong policy commitments to economic, environmental, social, and cultural sustainability across
various international, regional and national policies, strategies and plans. This includes as part of the Climate
Change Policy 2018-2030 and Climate Change Act, the Green Growth Framework, and the National Oceans
Policy. By 2030, Fiji aims to source 100 percent of its electricity from renewable energy sources and be net-zero
by 2050. Fiji is a signatory to various international conventions including the United Nations Framework for
Action on Climate Change, Convention on Eliminating Violence Against Women, United Nations Declaration

on the Rights of Indigenous Peoples and several others indirectly linked to the tourism sector.

In 2019, when 894,389 visited Fiji, the sector employed an estimated 34.5 percent of total formal economy
workers or 62,277 employees. According to the Fiji Bureau of Statistics (FBoS) earnings in 2019, it contributed
over 500 million FJD directly to total tax revenue representing around 18 percent of the government’s total tax
revenue and over 2 billion FJD in foreign exchange earnings. Statistics from the provisional visitor arrivals show

that from January 2023 to October 2023, approximately 772,172 visitors arrived in Fiji.

(3) Fiji National Economic Summit 2023

The Fiji National Economic Submit 2023 highlights the tourism industry as a key growth sector for Fiji. The
Summit outlined achievable long-term (beyond five years), medium -term (three to five years), and short-term
(less than two years) solutions for seven major issues the industry is now facing. These challenges and

opportunities include:

1. Need for climate -resilient infrastructure in different areas of the country, particularly in the rural, northern,

and outer islands zones
2. Migration of skilled labour

3. Growing tourism -related investments, particularly in line with Fiji Airways' development strategy and the

need for the hotel inventory to match growing flight capacity

4. Improving sector -specific links to increase Fiji's agricultural outputs and lessen the country's dependency

on imports

5. Greening the existing inventory and infrastructure to meet the sustainability agenda, including recycling

and renewable energy

6.  Accelerate business reforms to assist the development, expansion, and creation of new markets or niches

by removing legislative bureaucracy
7.  Prioritizing community -based operators and ecotourism

(4) Fiji National Culture Policy 2022-2032

Tourism is a cross-cutting theme within the culture policy and cultural tourism is identified as a specific priority

to promote sustainable cultural tourism that nurtures culture, heritage, and the arts in Fiji. Cultural Tourism is
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identified as an important avenue to build local, region-al, and international understanding and provide
opportunities to strengthen intercultural relations, reduce conflicts and support peacebuilding. The support of
partners to address challenges presented by tourism is critical. These include potential sexual exploitation, drug
abuse, distortion of aesthetic and ethical values, commercialization and loss of artistic tangible and intangible

culture and undermining and distortion of cultural norms and values.

Close collaboration between the Department of Culture, Heritage and Arts of the Ministry of iTaukei Affairs,
Culture, Heritage & Arts and the Department of Tourism is emphasised to support the development of quality
cultural tourism experiences and products, and for fair and equitable provision and use of cultural and creative
products and services. Specific strategies to support this include the establishment of public and private sector
networks, strengthened marketing of cultural products, festivals, and services, improvements to the preparedness
and accessibility of specific heritage sites, promotion of biodiversity (marine and natural land-based heritage);
and actions to minimize the negative impacts to cultural and natural heritage sites and local communities. An
indigenous tourism framework that aligns with the National Sustainable Tourism Framework is currently under

development.

(5) iTaukei Land Trust Board (TLTB) The Greater West Land-use Master Plan (GWLMP)

The Greater West Landuse Master Plan (GWLMP) has finally been approved by the Department of Town &
Country Planning (DTCP) for use in the high-potential areas between Serua and Tailevu North. The planning
process commenced in 2018 and the Plan was submitted for endorsement to Director Town & Country Planning

in October 2019.

This is a regional land use plan for the Western Region which aims to assist in directing key investment decisions

for developers as well as decision-making authorities at what is now known to be “a hotspot for development”.

The Greater West Landuse Master Plan boundary stretches from Galoa in Serua to Korovou in Tailevu along the
corridor of the Kings Road and Queens Road; from the high-water mark to the road and 10km inland from these
highways for the purpose of strategically allocating and apportioning land uses for development, conservation
and other land use types. The GWLMP will also be useful for the identification of growth centres for future
planning and releasing of land by TLTB for leasing.

The DTCP, the key development approving authority in Fiji, had closely worked with TLTB in the entire
planning process and the production of this Plan. As a result, this Plan becomes a synergized and integrated plan
for TLTB, DTCP, and other key agencies in consultation with relevant stakeholders from government ministries,

private institutions and NGQO’s that had been a part of this project.

The GWLMP is important to guide TLTB in ensuring that more land is available and most importantly to guide
our officers in the type of development and land to be released for leases that will create sustainable land use
practices. In effect, this will also create LOU empowerment and enable them to make decision on the types of

leases to be issued on their land as well as feeding the TLTB platform for on-going lease application process.
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(6) iTaukei Land Trust Board (TLTB) Regional Land Release Plan for the Greater West and Coastal
Region 2019-2039

The iTaukei Land Trust Board (TLTB) Regional Master Plan for the Greater Nadi — Lautoka corridor was
approved by the Director of Town and Country Planning (DTCP) in 2008, and it serves to guide the overall
character, physical form, growth, and development of iTaukei Land within the Greater West and Coastal Region
(GWCR). In 2017, TLTB decided to revise its Greater West and Coastal Region Land Use Master Plan due to
the changing conditions on the ground and also in terms of the increase in competing demand for various land

uses in the region.

The Greater West and Coastal Area is Fiji’s second fastest growing region, after the Greater Suva, and it
accommodates approximately 315,838 people as compared to 884,887 people, which is slightly more than one
third of the total population in Fiji (FBoS, 2017). The unprecedented growth in population and housing over the
past decade has also brought inevitable challenges associated with rapid growth, such as increased traffic
congestion, overcrowding, increased demand on land for various uses, increased demand on utilities, services
and infrastructure, etc. These challenges are also part of the reason why the TLTB decided to revise its existing
plans by using land as a key resource for development that considers both the needs of the present and future

generations.

(7) Ministry of Local Government & Singapore Corporation Enterprise (SCE) 50 Year Master plan

The Ministry of Local Government in collaboration with the Singapore Corporation Enterprise (SCE) have
finalized the Strategic Master Plan for Viti Levu and Concept Master Planning for Greater Suva, Nadi and
Lautoka. The Concept Master Plan has been finalized and the final report has been handed over to the Ministry
of Local Government. In the final stages of the project consultations, all stakeholders especially the strategic
assets agencies and infrastructure agencies had supported the Master Plan. A Cabinet paper has been prepared
and is being circulated for final comments prior submission to Cabinet. The Master Plan may be shared following

a decision made by the Cabinet.

(8) Greater Western Corridor Master Plan for All State Land

The Land Use Planning & Development (LUPD) Team of the Ministry of Lands is currently working on its

Master Plan for all State land in Fiji across the three regions.

In 2023, the LUPD team started the first pilot project for the for the Greater West Corridor Master Plan. The
second draft of the West master plan has been completed and submitted to the various stakeholders including the

Department of Town & Country Planning for their final comments.

Notably, the State lands around Navakai have been ear marked for future Special Use tourism development and
commercial development. In Natabua, the surrounding state leases have also been ear marked for Industrial and
commercial development. The LUPD indicated that they had not consulted with other utility provider including

WAF in their earlier consultation processes. Therefore, WAF had requested they take on board the issues with
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water and wastewater for both Nadi and Lautoka as since they are proposing high density developments other
than agricultural their Master Plans may not yield the outcomes if the development is not able to connect to these

basic services and utilities.

The LUPD was asked to review the WAF Western Region’s Wastewater Master Plans current and future land
needs for WWTPs to be factored into their Landuse Master Plans prior to finalising their Greater Western
Corridor Plan. WAF may also need to relook at the capacity and future demand calculation to factor in Lands
Department’s Master Plan and also for their land acquisition plans as well. There was no indication as to whether

the Greater Western Corridor Plan would include the foreshore areas.

(9) Draft Mangrove Management Plan 2013

The draft Mangrove Management Plan was prepared for the Department of Environment as the focal point for
the Mangrove Eco Systems for Climate Change Adaptation and Livelihood Project (MESCAL). It acts as a tool
to administer, manage, facilitate and control development and management of mangroves in Fiji. Whilst the draft
was prepared in 2013, it has yet to be endorsed by DoE and approved by the Parliamentary Cabinet and hence

why it remains a draft despite going through a few reviews.

In 2013 with the Environmental Management Act (EMA 2005) in place, the adopted approach is to put in place
arigorous Environmental Impact Assessment (EIA) procedure. The EMA (2005) and its EIA Regulations (2007)
appear to have had no positive impact at all on sustainable management of mangrove resources, rather poor EIA

preparation and review has enabled unsustainable mangrove management.

Under the EMA, the Department of Environment (DoE) have considerable mangrove management
responsibilities but is current capacity precludes the ability to address this. It has strong provisions for
enforcement of many illegal activities, however, DoE’s ability to use its legislation for enforcement purposes
remain poorly developed. The DoE requires to work cooperatively with other agencies to monitor projects for

compliance with conditions it has set.

Under current legislation as state land, mangroves may be converted to other uses by the Department of Land
under Crown Lands Act. Before it can issue a development or other lease for mangrove conversion, Department
of Land has to ensure that an EIA of the conversion proposal has been approved by the Department of
Environment under the Environmental Management Act. The conversion of mangrove in the absence of an EIA

is an offense even if a foreshore lease has been granted, an/or the mangrove is included in a freehold title.

According to the draft Mangrove Management Plan, research showed that mangroves are among the most
carbon-rich forests in the tropics, containing on average 1,023mg carbon per hectare. Much if not most of the
carbon storage (49-98%) is in the organic mangrove-rich soils. As such loss of mangroves contributes an order

of magnitude more carbon emissions than terrestrial tropical forest (Donato ef al., 2011).

In a meeting with the DoE (held on 22 July, 2022), mangrove protection policies were discussed. The DoE
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strongly recommends that all projects should first think of avoiding mangroves or any sensitive areas, but
depending on situations, other options such as offsetting (6-10 planting per cutting etc.) or compensation might

be accepted in a project EIA.

(10) Draft Mangrove Conservation & Management Regulation 2022

In 2022, DoE has drafted the Mangrove Conservation and Management Regulations under the Environmental
Management Act, which has underground rounds of consultations with key stakeholders in the public and private
sector throughout Fiji. The feedback and comments made as part of the consultation process is currently
undergoing review but DoE is still accepting review comments. The DoE is also planning to map all the

mangroves across Fiji.

The DoE believes that with the condition of the effluent satisfying the effluent standards at the end of the
discharge point, discharging to the ocean could be better, as more dilution is expected. However, this should be
determined on a case-by-case basis, since discharge of nutrient rich water into low nutrient (oligotrophic) waters
on coral coasts can negatively impact on the coral reef ecosystem. It is unclear as to whether effluent standards

for discharging into mangrove areas will also be included into the Regulations.

This regulation may have impacts on any future site development works located in and around mangrove areas
especially where it may require mangroves to be removed. Replanting programmes may be required or a total
ban on removal of mangroves may hinder any development plans to existing or proposed new sites in and around

mangrove areas.

(11) National Biodiversity Strategy Action Plan Year 2020-2025

In 1992, Fiji signed the International Convention on Biological Diversity (CBD) with 150 joining countries who
were required to develop a National Biodiversity Strategy & Action Plan outlining the national strategies and
actions that will contribute to the half of biodiversity loss. Fiji’s Sth National Report to the CBD noted that the
country’s rich biodiversity contributes significantly towards food, agriculture, tourism, coastal protections, etc.
However, the biodiversity is also under pressure including unsustainable forest management practices, mangrove

removal, poor waste management practices, etc.

The NBSAP supports many legal acts Fiji, including but not limited to the Sewerage Act and Water Supply Act.
It also took into account the latest environment national strategies and reports some of which are the Fiji National
Climate Change Policy (2012), Fiji REDD+ Policy (2011), Fiji Integrated National Waste Management Strategy
(2016-2020 draft), Forest Policy (2007), Mangrove Management Plan (2013) and National Policy Plan for Fijian
Managements (1986).

(12) National Biodiversity Threat Assessment 2022

According to the latest report published by IUCN Oceania 2022 Ambition for Biodiversity, Fiji has the third

largest mangrove resource in the Pacific Islands after Papua New Guinea (372,770 ha) and the Solomon Islands
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(64,200ha) (Mangrove Management Committee 2013). The Forest Resource Assessment and Conservation
(2017) recorded Fiji’s mangrove cover to be 45,940 ha from Viti Levu, Vanua Levu and Taveuni. The assessment
was updated in the 2019 to 47,440 ha which covered Cicia, Gau, Lakeba, Matuku, Moala, Ovalau, Viti Levu and

Vanua Levu (O’Brien et al., 2021). There are eight mangrove species recorded from Fiji.

In 2016, Fiji’s nearshore and offshore marine areas were evaluated against a set of criteria to identify Special,
Unique Marine Areas or SUMAS. In total, 98 sites were identified as SUMAs. Along the coastline of Western
Fiji, there are 12 SUMA sites.

(13) Fiji Forest Policy Statement 2007

The first National Forest Policy for Fiji was adopted in 1950 and gave rise to the 1953 Forest Act which together
placed forestry primarily in the context of forest management for timber. In the 21st century, forestry’s policy
environment continues to change with increased emphasis on sustainable forest management, increased
landowner’s aspirations, climate change and globalization. The Fiji Forest Policy Statement was later established
in 2007 providing an explicit requirement in respect of mangroves with priority to be given to the management
of mangroves to maintain its ecological, cultural and social values as priority. In accordance with Department of

Forestry current policy, commercial mangrove harvesting should be prohibited.

Under the Forest Decree (1992) mangroves are “forest” and the Forestry Department regulates the utilisation
and management of all forest resources, but they only do so after Department of Lands have approved an
application for mangrove harvesting and Forestry only regulate harvesting. They do not have a continual

monitoring role or presence.

(14) Fiji REDD+ Policy 2021

The Fiji REDD+ Policy is implemented within the framework of the National Forest Policy 2007 and contributes
to the national Forest Sector goal “Sustainable management of Fiji’s forests to maintain their natural potential
and to achieve greater social, economic and environmental benefits for current future generations.” It has the
overall objective of enhancing the national forest-based carbon balance by a) supporting and strengthening
initiatives that address the drivers of forest-based carbon emission; b) encouraging the drivers of forest-based

carbon sinks.

(15) Fiji National Climate Change Policy 2021

Climate change poses an ongoing threat to Fiji’s constitutional commitments and values, national wellbeing,
environmental stability, development priorities, and economic sustainability. To address this, the Fijian
Government developed Fiji’s first National Climate Change Policy (NCCP) in 2012. The NCCP (2012) served
as the overarching policy instrument for climate change in Fiji and encompassed these issues at local, national

and international level.

The NCCP (2018) is closely aligned with the objectives of the 5-is closely aligned with the objectives of the 5-
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Year & 20-Year National Development Plan (NDP) and seeks to accelerate Fiji’s progress towards achieving the

Sustainable Development Goals (SDG), and other national, regional and global commitments.

The NCCP (2018) has three central policy pillars: human-rights based, gender-responsive and evidence-based,
The Policy sets out the Governments’ position on climate change and identifies eight core principles namely;
sustainable well-being, social cohesion, inclusivity, partnership, agility, urgency, transparency and

communication, and integrated learning.

Access to additional and alternative climate finance resources (bilateral, regional or multilateral and private
sector resources) is urgently needed to enable the shifting of the paradigm to transform development and climate
change challenges into tangible investments to scale up climate adaptation and mitigation solutions to achieve

the national development goals and climate goals.

(16) National Liquid Waste Management Strategy & Action Plan 2007

The Fiji National Liquid Waste Management Strategy & Action Plan (2007) prepared by the Ministry of
Environment, funded by the International Waters Programme of the Global Environment Fund Facility, the
United Nations Development Program and the Secretariat of the Pacific Regional Environment Programme. The
stakeholders that contributed to the formulation of this Strategy included South Pacific Applied Geoscience
Commission now known as SPC, Ministry of Works, Ministry of Fijian Affairs, Municipal Councils, Rural Local

Authorities, Ministry of Health and the private sector representatives as well as other stakeholders.

The different types of liquid wastes covered under the strategy includes domestic wastewater such as sewerage
and greywater, which is collected by sewerage systems or goes into septic tanks; commercial and industrial
wastewater, including that from the tourism industry; animal waste, marine shipping; urban stormwater;

leachates from landfills/dumps; and sludge (septic tanks, industries and sewerage treatment plants).
The key objectives of the strategy were to:
»  Reduce the amount of wastewater produced in Fiji
» Improve and upgrade waste management and disposal systems to improve wastewater quality
»  Improve coordination of departments/stakeholders involved in regulating and managing liquid waste
» Improve awareness and practices of public in relation to sanitation/wastewater management.

Whilst the International Water Programme no longer exists, and since the formulation of the National Liquid
Wastewater Management Strategy, the Waste Management Unit within the Department of Environment has tried
to implement some of wastewater management strategies through the Waste Disposal & Recycling Regulations

2007 (commonly referred to as the Waste Regulations) under the Environmental Management Act 2005.
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APPENDIX 7-2 Overview of Environmental Permit Procedures for Projects
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Step Process
Step 1: Screening 1. The proponent submits a Preliminary Form that contains the proponent’s
contact details and the project summary. DOE conducts a site visit if
necessary.

2. Based on the collected information in 1., DOE provides advice informally or
request a Screening Application Form with 250FJD. The Form should
describe the project summary, site location, land tenure information, major
environmental characteristics, public consultation status etc.

3. Based on 2., DOE provides formal notification of the screening decision.

Step 2: Scoping 1. The proponent submits an EIA Processing Form with the processing fee (it
depends on the development characteristics)

2. DOE conducts consultation with related parties and simple assessment. DOE
conducts a site visit as needed.

3. DOE prepares a scoping report that includes TOR of the EIA and provide it
to the proponent (the scoping process is sometimes outsourced).

4. The scoping report is publicly disclosed in Environmental Register.

5. If the proponent suggests EIA consultant when submitting the Processing
Form, consultation with DOE is required.

6. DOE notifies the final decision of the TOR to the project proponent.

Step 3: The EIA | 1. Based on the approved TOR, EIA consultant start EIA studies and prepare a

study and report EIA report.

2. The proponent submits the EIA report to DOE.

Step 4: Review of | 1. The review Committee appointed by DOE reviews the EIA report.

and decision on the | 2. The EIA report is publicly disclosed in the Environmental Register, and if

EIA report necessary, notified through newspapers and radio. Public hearing is also
required at the project site areas. The public comment shall be open for 28
days.

3. The proponent revises the EIA report and provides supplemental
information, based on comments and questions during the review period.

4. DOE issues a decision of the EIA review, such as i) approved with/without
conditions, ii) request for supplemental studies, iii) denied with reasons etc.

5. In case of ii), the proponent submits additional information etc., and the
project is again reviewed by the Review Committee.

Source: Environmental Management Act 2005, Environmental Management (EIA Process) Regulations 2007, and Environmental
Impact Assessment
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APPENDIX 7-3 Qutline of Land Acquisition Procedures

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Issue of Draft Land Acquisition & Resettlement Plan (LARP)

WAF to obtain letter from DOL confirming the historical arrangement between DOL and previous Ministry
of Infrastructure and Works, which did not require them to apply for foreshore development leases over
areas of foreshore and waterways and/or pay fishing rights compensation to Qoliqoli users, particularly for
the outfall at Navakai into Nadi River and also for the mangrove and foreshore area for outfall at Natabua.
Issue draft Land Acquisition Plans and Scope of Works to DOL to enable liaison with iTaukei Land and
Fisheries Commission/Department of Fisheries to confirm if fishing rights compensation is applicable for
the outfalls and foreshore mangrove areas, and therefore, if a Fisheries Impact Assessment is required at
Navakai outfall and at Natabua foreshore and outfall.

Prepare draft letter of intent for the Affected Persons/Displaced Persons.

Prepare questionnaire and assessment templates as part of the engagement with the Affected Persons.

Issue Land Acquisition Plans outlining permanent and/or any temporary areas required for development
and use both existing and new based on the detailed engineering design for the WWTP sites.

Confirm land ownership, areas, and tenure (iTaukei reserve, state/iTaukei leased, or frechold).

Verify and approve Land Acquisition Plans by WAF Management and issue to DOL and TLTB identifying
areas (permanent and temporary) to be acquired or leased or for easements.

Conduct titles/leases search in Government titles registration office for affected land ownership.

DOL/TLTB to verify with WAF for records and compensation discussions and provide contact details for
landowners.

Determine numbers in matagali group, landowners and users affected — referred to as Affected Persons, and
identify any other vulnerable households not yet noted, including the elder, persons with disabilities,
widowed or sickly.

Prepare individual Letters of Intent for each Affected Household (AHH) or Affected Persons (AP)

Undertake Socio-economic surveys & Commercial surveys to gather baseline socio economic data for
consideration

Hold a series of community consultation as part of the EIA process and to disseminate design information
as well as, land acquisition plans and gather any concerns from the affected persons.

Issue individual Letters of Intent to the AHHSs or APs.

Obtain consent of Mataqali landowners for iTaukei reserve land (minimum of 60% signatories registered in
the Vola Ni Kaubula (VKV) from Native Reserve land owners

Obtain signatures for the customary Qoligoli Resource Users for endorsement by iTLFC — if applicable.
Undertake Fisheries Impact Assessment & Ratification by the Chairman of ILFC.
Cadastral pre-survey of land.

Determine and mark areas for each land parcel required.
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20.

21.

22.

23.

24,

25.

26.

27.

Conduct inventory of losses by WAF’s i- house land valuation team — land, trees, crops and provide
valuation for compensation.

Undertake disclosure of updated entitlements, Grievance Redress Mechanism (GRM) and LARP
implementation arrangements to affected persons

Undertake detailed consultations with relocating households on resettlement arrangements (where
applicable) involving Ministry of Housing, Housing Authority and Department of Lands.

Undertake detailed consultations with AHHs/APs with affected livelihoods on transitional support and
livelihood restoration arrangements (if applicable).

Negotiate compensation with landowners (freehold and mataqali), and holders of Native/State Leases.

Negotiate with landowning unit during various consultation meetings to agree on compensation and
document the outcomes for vetting and confirmation with WAF, DoL and TLTB.

Acquire State Land from DOL following review of land valuation and compensation figures by the Chief
Valuer.

Acquiring Native Reserve and Native Lease land through TLTB following review of land valuation and
compensation figures by the Chief Valuer.

WAF to submit the updated LARP for approval to WAF Board and Ministry of Finance/Donor Agencies.

LARP Implementation by WAF

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Preparation of Sale and Purchase Agreement to issue to freehold owners and State lease and native lease
holders to be endorsed by TLTB if native land before issued to the APs.

Payment of compensation to the qoliqoli resource users via DoL & iTLFC

Payment of compensation and allowances on the basis of 75% to the APs upon signing of the Sales &
Purchases Agreement.

Issue Tender for Civil Works
Award of civil works contract, clearance of land, and briefing of contractor on safeguards.

Prepare LARP implementation verification reports for WAF Board and Ministry of Finance/Donor Agencies
review and clearance.

Commencement of civil works (contingent on compensation and allowances being paid) — based on duration
of construction period.

Contractor to complete as-built surveys particularly for pipeline easements and WAF to verify and prepare
final survey plans for registration

Payment of balance compensation and allowances on the basis of 25% to the APs upon survey plan
registration.

DOL & WAF Lands team completes land transfers or easement certificates for registration.

WAF submits the Land Acquisition and Compensation Completion Report to WAF Board and Ministry of
Finance or Donor Agencies.
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Monitoring Plan
39. WAF starts APs socio-economic monitoring.

40. WAF submits progress report to WAF Board and Ministry of Finance/Donor Agencies on implementation
of the LARP.

41. WAF conducts post-project survey and final monitoring report
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APPENDIX 7-4 Water Quality Survey by WAF

(1) Natabua Wastewater Treatment Plant

Lautoka Harbor

300-500m downstream

Point of discharge (outfall)

2.3km

300-500m upstream

(Toward Saweni Beach) * Natabua WWTP

Saweni Beach

Red - sampling locations
Note) The locations are approximation due to no GPS data provided.
Source: JET with Open Street Map

Figure A7-4.1 Sampling locations (Natabua Wastewater Treatment Plant)

Table A7-4.1 Ambient Water analysis results (Natabua Wastewater Treatment Plant)

MICROBIOLOGICAL
PHYSICAL ANALYSIS soLibs NUTRIENT SPECIES OXYGEN DEMAND AL volS
Date Weather Location ref #: Total Suspended ; Dissolved Biochemical
Temperature pH Conductivity | Salinity Solids Nitrate Ortho-phosphates Oxygen | Oxygen Demand| Faecal coliforms
°C 0-14 uS/em ppt mg/L mg/L mg/L mg/L mg/L 1cfu/100ml
Point of Discharge [Surface] 246 7.88 46520.0 30.2 116.6 0.09 0.10 4.40 082 110,000
2022/3/3 Fine 300m towards Saweni Beach 10844/21-22 247 8.06 47540.0 31.0 79.4 0.09 0.09 363 047 84,000
300m towards Lautoka Harbour 248 8.04 47610.0 31.0 1126 0.08 0.09 324 044 76,000
500m Upstream 233 8.04 51820.0 340 153.6 0.09 0.12 9.35 243 64,000
2022/6/30 Fine Point of Discharge 11432/21-22 228 8.10 52120.0 342 150.1 011 013 934 315 108,000
500m Downstream 231 815 52250.0 343 156.1 0.10 011 9.14 097 56,000
500m Upstream 253 794 44830.0 290 1732 0.10 011 10.33 046 84,000
202219/8 Fine Point of Discharge 10217/22-23 250 809 44850.0 290 1769 011 012 9.00 052 114,000
500m Downstream 249 811 45060.0 29.1 162.6 0.09 0.1 9.68 042 72,000
2023/1/2 Fine Point of Discharge 10815/22-23 244 8.08 48400.0 316 144.8 0.15 015 817 067 N/A
500m Upstream 240 8.10 48640.0 317 1436 015 0.16 8.86 0.76 N/A
500m Downstream 252 811 48650.0 318 148.0 0.15 015 852 065 N/A
2023/5/4) Fine 500m Upstream 11328/22-23 239 818 51400 337 534 0.08 0.10 103 068 440
Point of Discharge 241 819 51111 335 69.8 0.08 0.09 9.89 075 6800
500m Downstream 241 812 51410 337 708 0.08 009 10.0 088 900
2023/8/1 Fine 500m Upstream 10008/23-24. 232 87 53150 35 197.2 014 0.14 108 061 9,400
Point of Discharge 235 815 53240 35.1 201 012 0.12 1.2 078 740
500m Downstream 237 8.1 53070 34.9 193.2 013 017 15 111 800
2023/11/1 Fine Point of Discharge 10504/23-24 24.1 8.15 53200 35.1 133.8 011 0.09 101 1.18 10000
500m Upstream 243 815 53000 35.0 1211 012 01 13.0 068 740
500m Downstream 230 8.09 52980 348 159.1 0.15 0.12 123 212 620

Source: WAF laboratory
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(2) Navakai Wastewater Treatment Plant

Denarau Bridge %

Navakai WWTP %
Nadi Bridge %

Point of Discharge %

Quarry *

Red - indicate sampling locations
Note) The locations are approximation due to no GPS data provided.
Source: JET with Open Street Map

Figure A7-4.2 Sampling locations (Navakai Wastewater Treatment Plant)

Table A7-4.2 Ambient Water analysis results (Navakai Wastewater Treatment Plant)

PHYSICAL ANALYSIS soLps NUTRIENT SPECIES OXYGEN DEMAND A
Biochemical
Date Weather Location ref#: Temperature pH Conductivity salinity | 101 Suspended | i oie | ortho-phosphates | Cissolved Oxygen Faecal coliforms
olids Oxygen
Demand
C 014 uS/em ppt mg/L mgl mgl mg/L mglL cfu/100m!
500m Upstream [Nadi Bridge] 241 742 267.9 01 244 0.11 014 874 215 640,000
202206129 Fine Point of Discharge astanon 242 7.38 5441 02 514 031 077 7.712 7.52 4,200,000
500m Downstream [Quarry] 243 7.25 1562.0 08 153.7 012 014 885 5.80 40,000
km Downstream [Under Denarau Bridge] 243 7.49 450400 291 1625 01 011 9.16 269 52,000
500m Upstream [Nadi Bridge] 25.1 7.69 5326.0 29 199 011 013 2023 149 1,120,000
20220906 e Point of Discharge P 25.1 7.63 17000.0 10.0 680 012 012 27.08 445 8,800,000
500m Downstream [Quarry] 250 7.68 18270.0 108 442 011 012 2354 479 46,000
1km Downstream [Under Denarau Bridge] 253 7.30 452800 294 1729 0.10 012 2125 6.51 9,600
20237112 Fine 500m Upstream 1081712324 256 7.48 1493 01 103.1 017 022 886 088 NA
Point of Discharge 257 742 487 02 132 045 079 631 6.11 NA
500m Downstream 256 7.87 169.1 (X 52.1 017 021 7.9 168 N/A
Denarau Bridge 252 7.62 403300 258 129.9 016 016 801 123 N/A
2023/52 Fine 500m Upstream -Nadi Bridge 1132612223 23 7.62 9218 04 514 025 012 104 6.09 1160
Point of Discharge 29 7.54 7629 42 35.1 0.08 011 112 4.02 11000
500m Downstream (Quarry) 28 74 9231 51 366 020 013 109 262 1180
km Downsiream (Denarau Bridge) 25 7.85 50290 328 1123 019 0.09 0 153 108000
Fine 500m Upstream -Nadi Bridge 10506/23-24 243 741 14930 86 532 016 042 122 237 112000
20237812 Point of Discharge 247 716 14250 82 479 047 045 10.0 28 11000000
500m Downstream (Quarry) 245 716 14340 83 349 016 044 153 227 64000
km Downsiream (Denarau Bridge) 245 718 14290 82 495 014 042 158 176 60000
20231172 Fine 500m Upstream -Nadi Bridge 10011/23-24 26 7.28 942.7 04 165 010 015 115 2.56 88000
Point of Discharge 27 714 6276 04 655 012 0.16 0.9 203 1020000
500m Downstream (Quarry) 229 7.67 6250 04 1395 011 017 118 211 8000

Source: WAF laboratory
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APPENDIX 7-5 Water Quality Survey Results Conducted in the M/P Project

Additional water sampling (water samples and measurements with a YSI-multi-meter) was undertaken for this

ESC report, with a wet season survey undertaken 17 February 2024 and a dry season survey undertaken 19 July

2024. The parameters measured and locations of sampling are presented in Table A7-5.1 and Figure A7-5.1.

The results are presented in Table A7-5.2. These results were found to be similar to the values that WAF has

obtained in 2022-23 and indicate that the Nadi River is highly polluted, and that most parameters are above

water standards most of the time.

Table A7-5.1 Field Survey Parameters for Natabua and Navakai service areas

Field survey Location Parameter Frequency Total
samples
#1-1 Ambient water - 3 locations in pH, DO, COD, BOD, Rainy season: 18
(surface water) Lautoka TSS, T-N, NH4-N, Oct-March.
- 3locationsin Nadi | NO3-N, T-P, Fecal | 2024
#1-2 | Ambient water - 3locations in Coliform, E-Coli, Dry season:
(bottom water) Lautoka salinity, water April-Sept
temperature 2024
Source: JET

Source: JET

w Navakai Outfall

? 500 m upstream

? 500 m downstream

Figure A7-5.1 Nadi/Navakai sampling locations
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’ 500 m offshore

’ Natabua Outfall

500 m inshore

Source: JET
Figure A7-5.2 Lautoka/Natabua sampling locations
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Table A7-5.2 Field Survey Results
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APPENDIX 7-6 Major Socio-Economic Indicators Around the Priority Project

Item Total Division Province Municipality
Western Ba Nadi Lautoka

Polulation" Total 884,887 337,041 247,685 71,048 71,103
Men 448,595 171,053 125,241 35,701 35,262

Women 436,292 165,988 122,444 35,347 35,841

Elderly persons 80,483 31,775 23,147 5,165 9,008

(over age of 60) (9-1%) (9-4%) (9-3%) (8.6%) (9.0%)

Disabilities 2 113,595 40,373 30,242 6,861 7,632

(% over age of 5) (13.7%) (12.7%) (13.7%) (10.7%) (11.8%)

Ethnic iTaukei 555,499 185,032 122,825 27,555 49,602
composition ! Indo-Fijian 289,237 142,712 116,602 28,916 45,770
Other groups 40,151 9,297 8,258 3,246 3,892

Informal Population — 50,411 — 18,664 18,909
settlement ! Household — 11,489 — 4337 4,116
Unemployment | Total 4.5% 5.1% 5.3% 5.4% 7.5%
rate D Male 2.9% 3.1% 3.5% 3.7% 5.4%
Female 7.8% 9.5% 9.4% 8.2% 11.5%

Poverty 2 Total 29.6% 28.6% — — —
Urban 23.0% 20.4% — — —

Rural 37.8% 30.5% — — —

Average household size D 4.6 — — — —

Note: The poverty rate is based on Multidimensional Poverty.

Reference:

1) Fiji Bureau of Statistics, Fiji Census 2017

2) Fiji Bureau of Statistics, 2019-20 Household Income and Expenditure Survey Main Report

Source: Created by JET based on abode references
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APPENDIX 7-7 Land Use Inventory
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APPENDIX 7-8 SPD Water Quality Survey Results

This summary presents the results of the 2022 FINAL monitoring report (Argo environmental Ltd), comparing
to findings back at least 5 years of the biological characteristic (habitat, fish populations and benthic
communities), water and sediment quality associated with South Pacific Distilleries dunder outfall at Natabua
just south of Lautoka. The outfall is located in shallow coastal waters (approximately 20m water depth) 2.3km
offshore from Natabua on the northwestern coast of Viti Levu. The local sewerage treatment plant also discharges
treated wastewater through the outfall. To reduce the risk of interference for other pollution sources, the sampling
sites have been selected to include locations potentially impacted by the dunder discharge (diffuser pipe) and a
control location (20m, 100m, and 500 m SW of the outfall).

The below figure shows the proportion of substrate cover on the outfall near the diffusers compared with that

remote from the diffusers for the 2022 survey.

Figure A7-8.1 Proportion of substrate cover on the outfall near the diffusers compared with that remote

from the diffusers

Fish species numbers for the pipe adjacent to and remote from the diffusers (6 and 7 species respectively) are
similar to the range of those recorded in the last 7 years of surveys (5-15 and 6-9 respectively). As in previous
surveys, the most abundant species observed at both locations are primarily the snappers and surgeonfish. The

most consistently observed species, the surgeonfish and bannerfish, are once again present Appendix A.

A total of 11 species were identified in all samples including 4 species of crustacea (shrimps and crabs); 3 species
of bivalve mollusc (clams); 1 species of gastropod mollusc (snail); and 1 species each of annelid and nemertean
worm and a sipunculid. The total number of species recorded is similar to the 2020 survey and is lower than that
of recent previous surveys (with the exception of 2010 survey) where between 14 and 20 species were recorded

Appendix A.

Mean invertebrate abundance ranges from 6.3 £ 1.5 (20m site) to 12.7 = 1.2 (500m site). Mean number of taxa
ranges from 2.7 + 0.6 (20m site) to 4.7 £ 0.6 (100m site). Total abundances of 19, 23 and 38 at the 20m, 100m
and 500m sites respectively are within the range (2-616, 0-134 and 0-102 respectively) of that found in previous
surveys. Total numbers of species of 4, 9 and 5 found at the 20m, 100m and 500m sites respectively are within
the range (2-26, 0-16 and 0-13 respectively) of that found in previous surveys. Overall, like the recent previous
surveys, any effect of the discharge on the benthic communities appears to be limited to the area directly adjacent

to the outfall.
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Overall, there is little difference between the sites closest to the outfall (20 and 100m) and the control site (500m)
for water quality parameters measured. All parameters are below recognized water quality guidelines, results in
Appendix A. Turbidity is low at all sites (0.3-0.7 NTU), Dissolved oxygen concentrations (93.6-96.0 g/m?) are
within the range of those recorded previously. Total nitrogen concentrations are <0.01 g/ m® and Total phosphorus
concentrations range from 0.007-0.014 g/ m? at all sites are below the ANZECC (2000) default trigger value

range of 0.12 g/ m3 and 0.015 g/ m? respectively for slightly disturbed tropical marine ecosystems.

Sediment quality parameters are similar across all sites and within those recorded previously. The coarse material
fraction is highest at the site closest to the outfall (likely to be due to shell material) decreasing with distance

away from the outfall which is similar to previous surveys.

Overall, based on the results of the 2022 survey, the discharge of dunder appears to be having little or no effect
on the instantaneous water quality, habitat and biological communities present along and adjacent to the outfall.
Like previous surveys it is possible that the discharge of dunder and treated wastewater is affecting the benthic
communities and sediment quality confined to an area directly adjacent to the outfall, but this is limited and is

more likely to be due to the physical presence of the outfall structure itself (Argo Environmental Ltd 2022).
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APPENDIX 7-9 Stakeholder Consultations
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APPENDIX 7-10 Stakeholder Consultations (Draft Final Report Stage)
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APPENDIX 8-1 Cash Flow

(1) FIRR: Cash Flow

Year Expenditure Capital Oo&M Incremental Incremental Incremental
Without Expenditure Expenditure | Expenditure Income Total Cash Flow for
Project Total Total Total FIRR
2028 7,061 90,256 0 83,194 229 (82,966)
2029 7,061 136,673 0 129,611 229 (129,383)
2030 7,061 120,137 0 113,076 229 (112,847)
2031 7,061 120,137 0 113,076 229 (112,847)
2032 7,061 120,137 0 113,076 229 (112,847)
2033 7,061 150,174 3,773 146,885 263 (146,623)
2034 7,061 150,174 4,924 148,037 271 (147,765)
2035 7,061 150,174 6,395 149,507 497 (149,010)
2036 7,061 150,174 6,395 149,507 396 (149,111)
2037 7,061 0 10,076 3,015 1,702 (1,313)
2038 7,061 0 10,534 3,473 2,197 (1,941)
2039 7,061 0 11,784 4,723 2,723 (2,850)
2040 7,061 0 12,635 5,574 2,685 (2,888)
2041 7,061 0 12,635 5,574 2,539 (3,034)
2042 7,061 0 12,635 5,574 2,539 (3,034)
2043 7,061 0 12,635 5,574 2,539 (3,034)
2044 7,061 0 12,635 5,574 2,539 (3,034)
2045 7,061 0 12,635 5,574 2,539 (3,034)
2046 7,061 0 12,635 5,574 2,539 (3,034)
2047 7,061 0 12,635 5,574 2,539 (3,034)
2048 7,061 0 12,635 5,574 2,539 (3,034)
2049 7,061 0 12,635 5,574 2,539 (3,034)
2050 7,061 0 12,635 5,574 2,539 (3,034)
2051 7,061 0 12,635 5,574 2,539 (3,034)
2052 7,061 0 12,635 5,574 2,539 (3,034)
2053 7,061 (681,024) 12,635 (675,451) 2,539 677,990
FIRR= -2.8%
Source: JET
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(2) EIRR: Cash Flow

Year Cost Without Capital Cost O&M Cost | Incremental Incremental Incremental
Project Total Total Cost Total Benefit Total Cash Flow for
EIRR
2028 7,061 83,125 0 76,063 229 (75,835)
2029 7,061 83,125 0 76,063 4,727 (71,336)
2030 7,061 107,426 0 100,365 9,226 (91,139)
2031 7,061 107,426 0 100,365 13,725 (86,641)
2032 7,061 107,426 0 100,365 18,223 (82,142)
2033 7,061 132,133 3,617 128,688 25,958 (102,730)
2034 7,061 132,133 4,720 129,791 34,576 (95,215)
2035 7,061 132,133 6,130 131,201 47,208 (83,994)
2036 7,061 132,133 6,130 131,201 51,605 (79,596)
2037 7,061 0 9,659 2,598 60,610 58,012
2038 7,061 0 10,098 3,036 77,417 74,380
2039 7,061 0 11,296 4,235 97,620 93,385
2040 7,061 0 12,111 5,050 114,615 109,565
2041 7,061 0 12,111 5,050 118,967 113,917
2042 7,061 0 12,111 5,050 123,466 118,416
2043 7,061 0 12,111 5,050 127,964 122,914
2044 7,061 0 12,111 5,050 132,463 127,413
2045 7,061 0 12,111 5,050 136,962 131,911
2046 7,061 0 12,111 5,050 141,460 136,410
2047 7,061 0 12,111 5,050 145,959 140,909
2048 7,061 0 12,111 5,050 150,457 145,407
2049 7,061 0 12,111 5,050 150,457 145,407
2050 7,061 0 12,111 5,050 150,457 145,407
2051 7,061 0 12,111 5,050 150,457 145,407
2052 7,061 0 12,111 5,050 150,457 145,407
2053 7,061 (577,632) 12,111 (572,582) 150,457 723,040
EIRR= 9.0%
Source: JET
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APPENDIX 8-2 Results of the Households Survey

JET conducted a household interview survey on water supply and sanitation in March 2024. Interviews were
conducted with 200 residents from each of the target cities of Nadi and Lautoka, for a total of 400 people who

responded directly to questionnaires (the interview questionnaire is included in the end of this Appendix).

(1) Respondent Characteristics

The number of persons per household and the average and median income of the respondents are shown in Table
A8-2.1 below. Respondents were cooks, taxi drivers, office workers, agricultural workers, shop clerks, hotel
workers, and many other occupations. Comparing respondents' household incomes, the median was the same in
both Nadi and Lautoka at 1,000 FJD/month, but the average income in Nadi was 45% higher than in Lautoka.
The average household size in both cities was 5 persons, the average income was 1,880 FJD/month and the

annual income was 22,550 FJD/year.

Table A8-2.1 Number of Persons per Household and Average and Median Household Income

Item Nadi Lautoka Both Cities
Number of people in the household 5.3 4.7 5.0
Household income per month (FID) Mean 2,202 1,522 1,879
Household income per month (FID) Median 1,000 1,000 1,000

Source: JET

(2) Sewer Connection Status

The house connection status of the surveyed households is shown in Figure A8-2.1 below. In both cities, 95%
of households use septic tanks for wastewater treatment, while 4% of households discharge untreated wastewater

into rivers or gardens.

250

200

150

100
B Nadi

50 Lautoka

0 —

c. Discharging

b. Septic tank into opendrain
orriver

a. Sewer d.Yard e. Others

B Nadi 1 194 1 3 1
Lautoka 1 187 6 6 0
Source: JET

Figure A8-2.1 Sewer Connection Status

There was one connected household in Nadi and one in Lautoka. Both households wanted the sewerage system
to be improved, but did not want to incur additional costs for the improvement. There was also no response

regarding the current level of sewerage payments.
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The majority of unconnected households cited the lack of sewerage network in their area as the reason (Figure
A8-2.2). In Nadi, over 10% of respondents were unconnected, and other reasons included using self-treatment

facilities due to the lack of sewerage facilities in their area.

a: Nosewer line b: Too expensive to  c:1 do not feel the d: Others
nearthe house connect necessity to connect

mNadi mLautoka

Source: JET
Figure A8-2.2 Reasons for not being connected

(3) Willingness to pay for sewerage services

Table A8-2.2 shows the willingness/month and income/month for households in Nadi and Lautoka. Both the
mean and median willingness to pay are high in Nadi. There is a rough correlation between willingness to pay

and household income.

Table A8-2.2: Willingness to Pay and Mean and Median Household Income (FJD)

Item Nadi Lautoka Both Cities
Willing to Pay: Mean 25 16 21
Willing to Pay: Median 20 15 15
Source: JET
250
200 °
y = 0.0046x + 12.223
150 |@ ° R?=0.2261..""
WTP e T
we e e
e e
e e
e e
50 @ @ .t ° °
3 0_.,00'
gee o
, Pl
0 5000 10000 15000 20000 25000 30000 35000
Income per month
Source: JET

Figure A8-2.3 Relation Between Household Income and Willingness to Pay
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(4) Treatment for Inadequate Water Sanitation

Table A8-2.3 below shows the number of people treated per year, the average cost per treatment, the average
number of treatments, and the average treatment cost in both cities for diseases caused by inadequate water
sanitation (diarrhea, dysentery, typhoid, cholera). In this survey, all responses indicated that the cause of the
illness was diarrhea. The average cost per treatment was 49 FJD. Of the total 400 people treated in both cities,
300 did not receive treatment even once a year (Figure A8-2.4). About 10% were treated three or more times

per year.

Table A8-2.3 Number of people treated per year, average cost per treatment, average number of

treatments/year, average treatment cost/year (FJD)

Item Nadi Lautoka Both Cities
Number of person to medical visit 65 35 100
Average expense per treatment (FJD) 52 41 49
Average medical visit to the doctor/year 1.0 0.4 0.7
Average cost for treatment (FJD) /year 16 5.9 11.0
Source: JET
350
300
@ 250
Q.
(o]
Q
2 200
kS
S 150
£
>
= 100
. - —
None 1~2 times 3~4 times 5 or more times
Medical visit/year
Source: JET

Figure A8-2.4 Histogram of Number of Diarrhea Treatments/
Year for Surveyed Residents in Both Cities

(5) Impact of Water Quality Protection on Public Water Body

The impacts of pollution caused by underdeveloped sewerage systems were presented as coastal pollution, foul
odors, garbage, and a decrease in tourism. Next, respondents were asked about their willingness to pay for water

quality protection measures implemented through the sewerage project for Nadi and Lautoka area.

To estimate willingness to pay for protection of public water body, Contingent Valuation Method (CVM) was
applied, which allows for the valuation of non-use values of the environment. This is a stated choice method that
directly asks people how much they are willing to pay and how much compensation they will accept for

environmental changes.
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The questions were presented in a double-bounded format, with two-branch willingness-to-pay choices

presented twice. The averages and medians obtained through statistical processing are shown in Table A8-2.4.

Both the average and median willingness to pay for households in Nadi are higher than in Lautoka. As with the

willingness to pay for sewerage, this may be due to the difference in average income between the two cities.

Table A8-2.4 Mean and Median Willingness to Pay by CVM

Item Nadi Lautoka ?(,)th .
Municipalities
Willing to Pay: Mean 76 53 65
Willing to Pay: Median 38 18 27
Source: JET

(6) Water Supply

In this interview survey, we also asked questions related to water supply. The results are shown below. In the
above survey, 30% of the respondents think that the current water tariff is high. In addition, 30% think that the

water is not safe to drink and buy bottled water.

Table AS8-2.5 Water Supply Responses

Item | Nadi | Lautoka Both Cities
Usage cost for public water /month (FJD)
Mean 47 35 41
Median 30 30 30
Evaluation for cost of public water supply
Expensive 55 68 123
Normal 105 113 218
Cheap 40 19 59
Number of non-public water user 4 0 4
Average cost for non-public water /month (FJD) 26 - 26
Presence of private water vendor for tank water 29 10 39
Cost per water tank (18 litter, FJID): Median 20 20 20
Do you buy any bottled water? Yes 147 112 259
No 53 88 141
Reason: Water is contaminated. Not safe for drinking 70 49 119
Bottled water (500cc) consumed /day
Mean 6 3 5
Median 4 2 3

Source: JET

(7) Cost of Electricity and Communication

In the same survey, we also asked questions related to electricity and communication costs. The results are
shown in Table A8-2.6.
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Table A8-2.6 Average cost of electricity and communication (FJD/month)

Item Nadi Lautoka Both Cities
Electricity usage cost /month (FJD) Mean 100 59 79
Phone, mobile phone cost /month (FJD) Mean 56 46 51

Source: JET

(8) Comparison of Willingness to Pay for Sewerage, Water, Electricity and Communication Costs

A comparison of willingness to pay for sanitation, water, electricity and communication costs (per FJD/month)
is shown in Figure A8-2.5. Communication costs are the highest, about twice as high as water. On the other

hand, willingness to pay for sewerage is the lowest, at half the cost of drinking water. Compared to other living

expenses, willingness to pay for sewer connection fees is relatively low.

[

00

Usage Cost (FID)
N o) [
o o o

N
o

0 I.

WTP for sewerage
service

M Nadi M Lautoka

Water supply
service

Electriciy usage cost

Phone, mobile
phone usage cost

Source: JET

Figure A8-2.5: Willingness to Pay for Sewerage, Clean Water Consumption, Electricity Consumption and

Communication Costs (FJD/month)
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APPENDIX 9-1 Results of Sewerage Sludge Analysis
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APPENDIX 10-1 Minutes of Meeting on JCC

(1) Final JCC on August 6™, 2024
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APPENDIX 10-2 Consideration of applying OD Process to Natabua WWTP

(1) MPW Comments
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(2) Response to MPW's comments dated on 10" September 2024

The Oxidation Ditch process and MBBR process are excellent wastewater treatment processes and the OD
process was proposed for the Navakai WWTP in this project. However, the TF method was proposed for the
other 4 WWTPs for the following reasons.

1. The selection of treatment process was considered with high-weighted on ease of maintenance and
maintenance costs in the Municipal Sewerage M/P. The use of a treatment process that consumes much
electricity such as the OD method, was limited to Navakai WWTP where the effluent standards are strict.
And the TF method which consumes less electricity was proposed for the other WWTPs.

2.  In the Municipal Sewerage M/P, the footprint of each process was also estimated that footprint of OD was
about 80% of that of TF. OD was selected for Navakai WWTP, where it is difficult to extend the WWTP
site around the existing site. Natabua WWTP has fewer restrictions than Navakai situation. And the other
three WWTPs are new and candidate sites of WWTPs are considered to minimize the disturbance of urban
development.

The biggest problem with the land is not which process to be adopted. The problem is that there is no place
to dispose of the treated dry sludge, so the on-site sludge storage must be planned in the WWTP site, and

the first priority is to consider a plan for effective reuse/disposal of the sludge.

3. The TF process has a primary clarifier and produces raw sludge. Raw sludge is high in calories and it is
possible to generate electricity from the digester gas produced by anaerobic digestion. This is in line with
Fiji NET ZERO, which aims to reduce greenhouse gas emissions in the sewerage sector. In contrast, the
sludge produced by the OD system is low in calories and it has been found that TF is better from an energy

reuse perspective.

4. Regarding the filter media for TF process, the suitable media will be compared and selected in the F/S and

detailed design. As for the selection of filter media, further discussion with your Ministry will be requested.

Of course, if the discharge standards for WWTPs are tightened in the future, it becomes necessary to comply

with the standards for, the introduction of the OD method etc. will also have to be reconsidered.
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