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CMEC . t, BB V=T - Ta Yy b
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mTAaY)
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Sy, — ==
DPP Development Project Proposal i.;}‘:%%%%%‘ PHEZ 1= 7 MR
T S o N A~
ECC Environmental Clearance Certification fg%g ggé%%g;;i ~ hEETE
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EHEHAT)
NDMC New Delhi Municipal Corporation —a—7 V—{THZEES (1 F)
NEA National Environment Agency VAR — VEF R RET
NEDA I:{al?ﬁ);?iyEconomlc and Development ES SR F R (74 U E )
NEDO New Energy and Industrial Technology ﬁﬁ%‘ﬁﬁ'ﬁ%\é%)\%ﬁ TRLF— - FEERL
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SPV Special Purpose Vehicle el B gtk
SREDA ]?)ustainable and Rengwable Energy ik o A ARE T kL — BTSSR
evelopment Authority
STS Secondary Transfer Station rHE AL
SUS Stainless steel AT L A
TB Technical Bid Hpirie R
THB Thai baht SA =Y (F A DEHEEHATL)
TOR Terms of Reference HEESRIE, ZRtF I, EBE T
UKAS Unit Kerjasama Awam Swasta (Public FET GUERERBBFET) (w1
Private Partnership Unit) —7)
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NY 2—=T =23 — /NI LT
VFM Value For Money B OMEO N —E 225325 &
IBRFDZ L&
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VND Vietnamese dong N RF A R (N F2OEENAD
TR N e S
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WB World Bank S ERIT
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DI=OITEEFHNT SN S LD & BARRNEEN D — DI T b T D,

Fio. REEERIRICE T D 72D FE i S D & TEID—> & LT [Managing Solid Waste| 737z
HINTEY ., BUFIZETOTER IR 2 BEFEY BT O#FRIZ 2 X > b L, BEEWHORDIE
W77 (BEFWHE) O & B RIT~ORFHIA 2T 4 TOMEITH L Tay b1 5]
ELTWA,

BAE, AbZ o WK O S v DB T 5 BEFEYIERITH 85% F CoE L T\vb, LinL, by
> RO Z > 7 THOBAEDEAHTTR D Rk 2 A CIRIA A 2 5 fakkr 7Rt & 7e > T
0. FHUEAALG S DR DN E T BRIy DZS s DORRF A 8 2 Tl i) 722 8 6O 37 CALER
DATONIRNY 27 I3FETL TN D,

ZOX DR EDAS v RO S > L, BAFOFMILSGOPENE, Bl o5k O
— WX BEIEM RIS EE A% A 1 Co P R LR iRk D H e PR 1T AR D AL 3ERRZEE (DPP : Development
Project Proposal) Z1ERk L. BEICHIRBUFI D OAGBEHF TN D,

Ay IR O S v TGO 77T v 2 EBUFIL, B~ BESEYHR N & DOHIK
AR E LT, BRI E A L & LT [BEE s - =+ /L% —[ElX (WTE : Waste-to-Energy) |
DEFEANZEOELEA LTS,
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haax HHIOMECR DO FIREM:, 7 7 A T ARSI L T2 1o T\ 5,

Flo, N7 7T v BEIXREESETEHT % PFI (Private Finance Initiative) & & 72 B R
(PPP : Public Private Partnership) A — A2 K % WTE Jigk D% « J#E « MEFFEHEIC LB LEA LT
W5,

INHLDOZ ENG, KFETIE BUTEIN 170y =7 ) TORGEHER b & O T-BHFE R D5
Hr K OSBRI~ OB e 7 U o 7 %8 U C,

B U7 TT Y2 EICEB 2 BEEEYE B O PPP AR D IEHIEE () EEMHE B (FIT : Feed-

in-Tariff) HIEE) ORI

B O - EET U7 REE D PPP TR D I & bR

B A - BT U7 ECOREIY SRS B iRk O - EE - MEFFEBUCR 2B M (PPP I X

2 Mk S & T )
22 EONER « T — X OIE « ST 21T,

B PPP CHREZEMBEAEEMER O - EE - MEFFEEZIT 9 HE OB O AHFHEO P

B BTEINR I e Y = M TR SRR EEORE

B HRRSAYEREE B A A [ (SEA : Strategic Environmental Assessment) % 1 T eBREEALEELE O T
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DRI

3. H$&Uﬁ@7/7$l@*&%£%mﬂ%$m SO WNE L]
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5. AWE4IER L7 DBO (Design-Build- Operate :
72) BTO (Build-Transfer-Operate : 5% —F#is—i#=) KT BOO (Build-Operate-Own : &% — i

B —Eh) A ETEN L6 O —RBEFEBE AT BB S O L

e — g ) AL (RFEeZEHL

AR 2020 4 4 A2 BBAMG ST, Bl = o F 0 A )V REGHIER OB T, S Pl & 72 D iy

3oV FIHHPEMIC L DFAT I & 22 o7z, BUFIZHERO

A & TREA R T,

# 1-1 EEREOREHR & T8
R 2020 4F: 2021 4F 2022 4F
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1 A& i RO &
7T ATHIZRIT 5 FEH FRT

WyEELOBLIR

2. NI TT Y aEKk
OMtENC 5 PPP il
O

3. BARRUOHEM T U7
o [E O — ik BEZEY) BEH]
TR DA Fi5]

4. Rfl® 7 7 —%iEH
U 7o — i BE e e AN %
i DEA DO

5. AMESETEH LT
DBO S5x& (RRE&E4:
ZIHHAL7Z) BTO KO
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2. IFvhH - @mEFYAHICETIREDEEDRK

21. EHE

BREEOR S & AN D S BRAITT, BEREMICEET 2 AR D L B0 Th 5, BEFW L 71388
FEZEY) (Municipal Solid Waste : MSW) (B4 2 BLIANEHIE 4Ty (Solid Waste Management
Rules 78 R 7 h &= Z L13H 508, HIEICES TV, 7o, BEEW 1T MSW %I B+
%, BEAVEOFRIEE, BN D FERPHEIEL ED DRI T A BT A EITHIE S TUVHRu,

ST, by TR L > DHiOFEIT, BEFEWEFIZET 2 b OIEHIE STV,

= 2-1 EEVEEICHTLIERXE EENEEOAZIZZHATEISALD)

24 RIL ikl
Environment Conservation Act, 1995* Waste DEFd V)
Environment Conservation Rules, 1997 ECC (Environmental Clearance Certification : Befzitaaf]) %
HE

Lead Acid Battery Recycling and | $pEEHL U A 7 V2 HUE
Management Rules, 2006
Medical ~ Waste  (Management & | [EIRFEIEMEH A HE
Processing) Rules, 2008
Ship Breaking and Recycling Rules, 2011 | ¥ v 7"V HA 7 )VIEEH T

*Environment Conservation Act, 1995 (%, BRExfR4. BREEOUGE, BREGROEH - BHL2 X 51FE/RTH D,

Z Ofth, T FEFEE FLEERS 21T 9 VEBURHILI X Local Government (City Corporations) Act, 2009 Td» %,

2.2. SRk

BRI BRSBEEEE BAHS L TH 0 | 2 oMk EEEIT, KEOLBY ThE,
% 22 LHvHBRUEY v HHORENEEROMME L EEM

A A8 5y AhH EERPh
JAEE 2 1 £7201x1 Uk
HHES 5 1 E£7213 18k
=TV TER 20 1 E72131 0k
ICT (Information and communications . \
technology : TSHLEBIZEND & | 2 L&kl Bk
BEFE B PR 7 1 £7-20131 0Lk
BUTE= 2 ESSES N
HEmAL « 2T LBAFEE 2 2 F 1320k
M B 2 1 £/ 10k
REATE 1 ESSES NS
s 2 1 £7213 100
RENPES 1 1 £7-013 1001
NS 7 ESSES NS
SRR 2 1 F/2031 00k
REERED 4 1 F£7203 1R
R B 2 1 £72013 101
AR TH TS 3 ESEES IR
S itei 2 ESEES TN
X2 UT H - 1 £72131 0k
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s

5 vhm

EAyAhh

V) — B T-1

11

) — B2

2

Y — T3

10

10

V) — -4

8

) — -5

11

T— A6

1

T— AT

Y — L HHHT-8

V) — B9

V) — L HEST-10

&t

— | | | -

gt B ONTRHE 8 E 20,
il db & > i, A v AT

23. CHE - CHHEK

2.3.1. CHE
Ae& y ifi, mE Y ATHREEDE~ 22 —7F %R (2018-2032) *TIIFEER, FHERE L UMER
ZHO I L TOREN TN D, WITILBFIERD ZTHN 60%REZ HD TV,
& 23 LFYATRUBEE v ATOZHEDEL

= 25 5 i 201 7—2018 i i 2018—2Q19 i
= i kFvAH | E@F¥vAT | BFt | kFvAhATH | mEAvATH | &F
Fiigtk (2 /H) 2,132 1,412 | 3,544 2,567 1,799 | 4,366
FER (F/H) 900 996 | 1,896 922 1,038 | 1,960
g (he/H) 631 138 769 731 482 | 1,213
aEt 3,663 2,546 | 6,209 4,220 3,319 | 7,539

Hh - b T, FEX W THEEE S~ A X —7F % (2018-2032)

2.3.2. BEMoo—

5 B RS » B ORI 7 0 — % L ISR,

2 New Clean Dhaka Master Plan 2018-2032: Future Vision of Solid Waste Management in North Dhaka City, New
Clean Dhaka Master Plan 2018-2032: Future Vision of Solid Waste Management in South Dhaka City
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HE® =5 Amin Bazar Landfill
731 k70 — WAL 2,774 k /0
FHER " 65 > Ty i MR AR
2,567 k> /H |- TR 2,392 | >/H
N |
BEEZEI N VYA Iy
P e |
: i 349 /H
1 I | =1
I 1 1
| =
Lol PR DL :
FERTH : kB dE
LYV
3 N R e » 1,097 k> /H

4,220 k >/H

U - db & TS S~ A% — 75 % (2018-2032)
X 2-1 2018-2019 F£DALF v hTHDEREY 7 O—

R Z 7 Y B i OIS Matuail Landfill
482 k> /H - 27k /8 2,655 k>0
1
: TR
FHER T t B A I O AR
L g
1,799 b > /H | — 2,229 > /H
|
HEE P UYL TN T
| :
| , — 284 k>/H
| , - <
| 1
FIRES : :
FERITH : U A 731 — EN/3iE 3
T Y 2L 1 T ——— * 380 k >/H

BESE I A = 2,655 k> /H
3,319 > /H BESES I AR 80%

H - F 4 TS E i~ A% — 75 % (2018-2032)
2-2 2018-2019 EDE@A v hTHDEEY IO —

2.3.3. CHHERR
Amin Bazar Landfill |ZH#} A\ &30 TS BEFEY OWFEHRL & =i OOMRs R4 DL R ISR T,
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% 2-4 Amin Bazar Landfill [ZH T 2 EZEYMOMIBER E ZFK D AR

IHH EBrEE

A, AE 10.70%
AR 7.36%

AR NN 7.02%
% JBITrER 71.23%
R RS 0.60%
Z Dt 3.08%
aEk 100%
e 62.76%
— | Ik 14.26%
A ARGy 22.98%
aEt 100%

L N D= U o 7R 2021 45 4 H AL O TiBEEE R EEA rlietEi A S d (Pre-

FS) #ii5E3

BRIEHS 95 IR EN TV D I O FEEARF AU ERO =,y OiEz 4 T %,

Hu=45B-6W

Hu : BB OIRAEEE (kealkg) . B : BEEMIO RS (%), W : BBEMOKS (%)
Hu=45 X 22.98-6 X 62.76=658 (kcal/kg) = 2,753 (kJ/kg)

L0 ZOFETITHCHEARIZ L DRBEI AR TH Y | BEIEWIERIFRE LT O B3 520

VEDPME L T2 D,

ZDZ ELIZONWT, Pre-FS #5EETIT

5,020k)/kg) TEXET D,

FRECODEZHOKYI 2175, BFEEEO ZhExtGg L35, a7 ZF—HETI A& IET
L. THEZHE Y NNT I AMBERESELHIC LV KEEL R EOREITY 2 & T, &AL
FEEVET 660keal/kg (2,760k)/kg) 75 1,000kcal/kg~1,200kcal/kg (4,184~5020k)/kg) * T LHT5
LEZOND, ZDOZEnD, EEITHOIRAMIEEEIT 1,000kcal’kg~ 1,200kcal’kg (4,184~

E L, HOHEAEICL RN AREE 70D & LTV 5,

24. UINE - Eifs

b5 T RO A ATHIZIUT D BEFEM DOUNEE O IERRHLIT “Local Government (City Corporations)
Act2011”12H Y | BEFEWEEL L O & TROBENRE SN TN D, ZOEHD 41 K TIEZ A b
By s ar T hCED DN ZHTHRFTOEETH 2 L ShTWD, BEEMICET 2 kT O EE
I, FAMEY - 2T FhbO ZHONEEN, Ffdily K OREOEIETH D,
TNICHLFZOFAH., FEESE Y ZHOPHEZF A MY « a7 55 5 W TPk

3 Pre-Feasibility Study for Waste Power Generation for North Dhaka City Corporation in Bangladesh
Y BERS2AE 11 A 4 REBREE 95 5 (IH) [EAEBRE A R /KB SR BT SR B i AR R

S ARHHA A A 0 H CREEC K B IRBED TIRAAIE 1,000kcal/kg FEE
6 Jb& A, BX B TEEYE R~ 22— 7T %R (2018-2032) L VA
7
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(Secondary Transfer Station : STS) |ZZA X ESEE N HDH, ZOEHZITFIC—RINEAN (Primary
Collection Service Provider : PCSP) 23H-> T %, FRIO X 912, “IRIEMLL (Secondary Collection
Point : SCP) X EHfklitaxH & OUEITTHEFTOTTL 722,

—RIVAE TWRINEE
- S SCP X% STS [T
iig%% pL=3 e . O o P40 AALRLLLLLLLELE > e LY Las
LN H—

fEEY/PCSP & hii - M|y IS REEES

A
s ——

Hh o Ab& T, BY W THEEEWE i~ A ¥ —77 % (2018-2032)
K 2-3 A yhmkUES Y hHIZEITSEEYINED S (FEH

2.5. rhfEnE

5 > i OE X B HIIIFP R ERI T 72 < . — 5DV A 7y g v S TEIRBILAN R
INTEY, —RIUEARDBIE, BIRZAZ VYA 7V g v FIZRAL TS, wEIIC) A
Iy gy FFER S m A 7V TIHIZFREIL TN D,

<::| Flow of Recyclables Material

Recyclsbles Buyer

<::| Flow of Mixed Waste
. Primary Collector Secondary Collection
e Cs)

i e

Waste Picker / Berin Bazsr Lamdfill Site
DMCCs Staff

-l
%

f

Recycling Imdustry

HE LY o AT ESESFE~ =¥ —7F -8 (2018-2032)

24 EEYHATRUVET Y AHICETEIRECAHDTO—

TAeE i, BE W HREYE R~ A X —T7 5 %R (2018-2032) XV SIH
8
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2.6. =Ry

2.6.1. nnE

&y i kO & /ﬁﬁﬁ@@iﬂ/\ i/

AUTLARE, A2 BN 248

L2011 RIS A b2y i E A Y DI E S

& 25 15 Jﬁﬂi&lﬁﬁ’i Y ATHOEI T EDEE

= 5y Hth Ay AT BF
(bo/%) (bo/%) (b/%)
2011 178,850 430,700 609,550
2012 204,400 614,660 819,060
2013 349,670 670,688 1,020,358
2014 494,940 726,715 1,221,655
2015 529,250 652,620 1,181,870
2016 896,440 747,155 1,643,595
2017 955,481 806,762 1,762,243
2018 945,109 1,033,423 1,978,532
2019 932,685 993,856 1,926,541
2020 913,260 739,484 1,652,744

B 2 2011~2017 4EF IS » B, B4~ DR EE~ A X —77 % (2018-2032) KLV 5]
. 2018~2020 4EF TIINTR L V=%V 7 L0 5 —Z M2 Z 1K

2.6.2. 5y h

b5 B OFEMISY (Amin Bazar Landfill) (34647 7 i O FEAIKD 17km (ZA7[E L, 2005 4F

VZYIFD A DY 20ha D THNZ AWV A JEE L, 2006 0 HHLOSICAEBMG L Tnd, Jba
T CME— | K TUFZR WD ENT A BN 70 S 4L TU D L5535 T2 1S 4,000,000m & 72> Tl D | 2017
FERE I COBRBREIT 1,954,495m3 L 72> T D,

N
‘Ar"“u nyBazarlLandf

Dhaka North City Corporation

Google Earth

2-5 Jt&w ATHERTE Amin Bazar Landfill QL& %

2.6.3. My v AT

4 T ORI (Matuail Landfill) (374 > 7 AT O PE{KK 4.4km (A7 L, 1993 4R
ZUTHA N ERY | Z D% 2007 FEASNACSGE S e, £ 3%ha O AL A JEER L, 2007
FEPOREAMNI 2B LT D, B Y BT CHE—OE BRIV CA ET 4,600,000m & 78> T
V. 2017 FERER COIERAEIT 1,843,343 m* L 7o T 5,
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2-6 4w A& E Matuail Landfill DAERS %R

27. —REEMFENREZAICFR LSRR

N7 T 7y 2 [FHBNFOHGTBUFT - BEATBR%E - LEF-AE4  (Ministry of Local Government, Rural
Development and Cooperatives) |3Ff AL ~DOEM ORI Z B E LT, k& v bt snd
PEFEW R LT REBFEA~DOBEHE 2 5 50 N5 2 B L TIT o 7, TORRNT B DI H Y |
B DOEES) « =R F— - JEE IR 13X China Machinery Engineering Corporation (CMEC) % BEHEWM) 5t
FWEFEIE L L CGRELL, ZOMEIILITO L B0,

BERRE - BEJIEZ B2 (Cabinet Committee on Public Procurement) (Z 5 % 773
= #EH&RY : China Machinery Engineering Corporation (CMEC)
T - 25 4]
AT © Amin Bazar landfill
BURL £ 3,000 b>/H, JEEAR 42.5 MW
sedfiith - BDT 18.295kW (24.7 FI/KW) . 5E7E@ /NEBURAS Z Ak THEHW LT
BURF OZZKIHAR OFSHLER - BDT 1,532 {8 (BDT 15,325.43 crore®)  (:2,067.4 &)
5t
@O AbF > A 30 =—h—0 LA fRl
@ AeF v BTN 3,000 o/ HOBEEY AR, ALY Y D BEEY & e TE WG EI.
BDT 1,000/ k> D&% S, A2E03BEF 2R L7251, BDT 1,000/ b > OFi4E:
%34 9

@ EU OpEFEEHIEYE (2020/75/EU) %

@ CMECIHKY—R&ELT20 =—h—DLHIAIEA
® CMEC X 12km, 132KV OEET A > & f5%
©®
EIE

TESIEA LIS OB AT L
: Unsolicited (FHFHEERD)

§10,000,000 (1,000 /3) DE,
10
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fﬁ WY — 2 HGHEEE

The Daily Star. 2020. Waste to Electricity: China to build power plant for DNCC area.
https://www.thedailystar.net/backpage/news/waste-electricity-china-build-power-plant-dncc-area-
1994101 (2022/2/8 77 & A)

The Business Standard. 2020. CMEC 42.5MW waste power plant proposal approved.
https://tbsnews.net/bangladesh/energy/cabinet-purchase-body-nods-425mw-waste-energy-power-project-
157213 (2022/2/8 7 7 & X)

The Business Standard. 2020. Trash to power Dhaka homes? https://tbsnews.net/bangladesh/energy/trash-
power-dhaka-homes-154987 (2022/2/8 7 7 &£ &)

BenarNews. 2020. Bangladesh Accepts Chinese Bid for Waste-to-Electricity Plant in Dhaka.
https://www.benarnews.org/english/news/bengali/waste-energy-11122020162539.html (2022/2/8 7 7 &
A)

Business Post. 2020. DNCC to generate electricity from waste https:/businesspostbd.com/post/9628
(2022/2/8 77 & R)

Prothom Alo English Desk. 2020. Aminbazar waste-to-energy plant to be a gamechanger: LGRD minister.
https://en.prothomalo.com/environment/aminbazar-waste-to-energy-plant-to-be-a-gamechanger-lgrd-
minister (2022/2/8 7 7 £ X)

AEDONT, KA SN TODIERICE S BRI TDO LB TH D,
® =& b

N7 T7 v 2 EOFEROEIEMEIL, HREICL Y B2 0o, FHHIZIE BDT 5.36/kWh 2
FEOCTHD, TR L, ZOFEETIE, BIFIC X 2 BB BDT 18.295/kWh THh Y | FEFIZE,

F7o, 25 FEOESEME & U CEIFMA A 5 4% BDT 15,325.43 crore Th V) | 25 FE-fE1 D Z A LEi
B AR OEERREE] 2 8,000 FFH & L CTHEIT 5 & 25,000,000 ~>&72n, ZOEND ZHEHTZD
DS ZF T 5 &, TROLBY L7225, AR L LT, 3,000 ~o/HRREDOZRIZIT
2 BEFEWAERD | HiffilL, USD40~50/ h U FRETHDH Z &b, EFICHAA FEWVR D,

& 2-6 CMEC [Z& % WTE OALIREff

EHH [l
25 FERIOEAEME & U TN A 9 4%8 | BDT 15,325.43 crore (52,0674 f&H)
25 FE D = B B 25,000,000 k>

BDT 6,130/ b > (=8270 H/ k)

TH 1 b0 oW =USD 78.76/ k .10

@ ZHE - ZHE
Amin Bazar landfill ® = 7% JAWVCTHIE L7z S DF BT 625kealkg TH Y . HOFEED L TD
PRBEI IR ATRE CTH Do
AN ISR R CH 5 23,.3,000 >/ B OFEZEY) T 42.5MW DFFEELT O T-HIZ
FENRE 20%ETH L, ML D ZHOIEEEE 1,400~1,500kcalkg & 725, fiE>T, 7g1fzjk@
THDOHHESRME A H3ITER L, BRI R DWW ) R OREDPLETH D,
LRI, BTEALS v BT EE  fHaC X B SHBA TR L T O UEN D D,

® DPDC (Dhaka Power Distribution Company : %~ Bl L) ORME£ LY
(https://dpdc.org.bd/page/view/18)
10 USD 1=JPY 105 THHH

11
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@ 7'V v FHEERAT

FEFEBERITERE TIL, BEAMFICIRA SILD ZHDOFBEIZ L > TRERIILH T 5720, 77U v R
(TR D e T OMGEIEEONNH, BERET Y v FERRIEE N 7T 72 2 [HOBIRIZE
BT DLDICT HLUERH D,

@ SRR

BEENZ A - TRAET DRIKIITAEWEN S EN TN DT, £ OB IERLBRA T4 5 5B
ETDREND D,

12
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3. FavhiSLTIZCEITAEEYMEEDERK

3.1.  SEhefH

Department of Conservancy (213, TEfiih (FEEMA+H2Y) & IEERE1 & 5, BREEUT, HE) 766 4,
HIEV 1,088 41, AFF 1,854 4T o VUMBIEME ZE £/,

3.2 CHE - CHHK

3.21. HE
Fa v 8T AHOZHFAREK OUEERIL, [FTD WASTE REPORT 2019-2020 (RSN TED
UTotBoThs,
£ 31 Fay T SLHD2019-2020 FO CHHFKEELIES

xEE | REE
FhiEk (h/H) 1,830 -
Fx% (h/R) 660 -
i (b /H) 510 -
&t (h/H) 3,000 2,010

HiBH : Waste Report 2019-2020 Chattogram City Corporation

3.2.2. BEMoO—
Fa v b7T LD 2019-2020 FEOFEFEY) 7 v — & LT IZRT,
P Arefin Nagar #1535
= Ananda Bazar®\.4} 35
510 k> /H —WIAE 2,012 k> /H
Y Favy 77 LHD
1,830 k> /H | RS SR 2,250  >/H
" 1
HEES R YIA INT T
Hoste—
| i ——— 240 k >/H
I : I
<< l
FERTH : NS E 3
U 2 s -
660h>/H| 4= - - » 750 k >/H
EHE R PEREY
1.5k >/H |—

HiBH : Waste Report 2019-2020 Chattogram City Corporation
31 F3av IS LHD2019-2020 FOEEY 7 O—

13
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ERIOIEE JIVTWRW T AL, K, K, A— 7 V AX—XIRFEINTE Y, ZDEIT 750
ho/B ETRo TG, Fio, EEBEFEMIIRMEZETH 5 Chattogram Sheba Shangstha 23XEE L | [EHE
Ananda Bazar 27355 ZHRFEL TV D,

3.2.3. CHHRK
T H OB A UL R,
R 32 Fayv IS LHOSHOYEMAR

IEHH i 1pA0))
HHEW 73.6
HEE 9.9
TITAF 2.8
i, N 2.1
LN PN 1
&R 22
5T A 1
Z D, 7.4
ait 100

fH# : Muhammed Alamgir, Amimul Ahsan, Characterization of MSW and nutrient contents of organic component in
Bangladesh April 2007

3.3. I - Eify

Fa v N AT DBEFEM OINEDTERHRMLT “Local Government (City Corporations) Act 2011.”
2BV, BEEME L EOTRTETROBEDHE SN TN D, ZOEHEO 4 ELTEXA MY - 2
YT FICED NI ZAIETRITIOEETH D & ST\ 5, FEEMICET 2 RO ELIX, ¥ A
FEY - 2T INLO ZHOIEER, B R OREROERTH D,

TNIZHLFOFTEE, BEESEY ZHOPHEFIIF A NE Y « 2T FTHDWESTS IZZH%
ESFEN DD, ZOERSIIMOERHT TIZTIZ PCSP M- TV 5, Fa v b7 T AT TIE 2016 4 &
DA FINSEZ FERL L THR Y | FIRO L DI —RIEE RO ZRINEE & LT SCP X STS 7° 6 DOIEEIET
BT DOET: L 72> T D,

s - Ef: SCP I STS fii%
EHRIE [ L Zg mL T N
SRy B )
Fav hITAH T2y K77 A

HiHL : Waste Report 2019-2020 Chattogram City Corporation
B 32 FavhcI3LMICETLEEMIREDEEEHEEH

14
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3.4. HfENE

Fa v b7 T ATHICIIHMREGERIE 72 < . VA Z IV A[REMINE A ¥ —. PCSP M QMR A& 555D
TITARE Yy H—IZXoTEDLN, VA 70y a vy I TEREINA SN TV,

3.5. wmkue

Fa v 87T LHOMNGET, TOACEOBEFM LSy I3 % Arefin Nagar 45345 & . i
PEE A & DEEZEY) 35y 415 Ananda Bazar V5850 2 7 FfFAE L TW 5D,

agar; Landfil

Anandal Bazar Landfil "‘"

—H. Fay T AR 1554k OHlAE B 2 7256, 20D 2 7 FTORSEO I TiE+4 T
WEEBZTND, £z, IO GE, BN TR A =T 27 THY | »
TNHAGELREDEE L TND DD, FBlO LS5 o0 b FERA M8 & 225 T
R

Arefin Nagar W05 OMRPUTIE S | RHIZKANREH L CHFRK SIRAT 2 ATReE2S @V, £ 72, Ananda
Bazar ALo38 CIAESRBEEEM AMBLOBEZEEY) & IRA LI2IRIE Ty STV D I1ED, BN TS
NTEY, SHITGHENEER L] > T\ D,

DU B e i S OB B 7 3,

15
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*x 33 F3av bILHICE T IBRERELDBEOME

2 Arefin Nagar Ananda Bazar
T VT A K5 (Asian | #EFIRWDS 10m (IAE (W)
L E University for Women) 725 | SR UCITE T =227 U — FD
100m AN E BEH D)
TAIFE R 7 T—h—
Ny Ty )= L L
BT i L
FRZKX R L L
12 A VB fifi 33 ML ML
HAE=R ) T AT AN | L ML
7 7' AVE ENES Efgﬁ_ "
; NI e | EIRBEEY OIRA O s
; AEL RHZRDERFKIZIE e o\ g o
B, AFE, BRERHY ., Bt | AR AF, BELRHY | BEEY
BREE AN HIEnNTB6T, 80 | BEASINTEY SR/t
SR, ESiAN

Hi#t : Identification of Appropriate Landfill Sites for the City of Chittagong 33 X UOWHAR O v 7 U o 712 Xk 0 i

[A1ERL

16
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4. NS TI2BRVHEIZE TS PPP HIEDHE

41. NTSTFTLaBEIZEITBPPP IZREES. BRES. 4 K54

411. A

PPP |ZBH9- D BUK - Bkl (Policy and Strategy for Public-Private Partnership (PPP),2010) (ZJ& Y, PPP |
BT 57 L —2U—7 PRSI (RE7 X =522 T, BEMERLEENATND), IHIT
2015 AT PPPIEDMHIE Sz, 7236, J /1 7 & — CId PPP ELIFI b RIFPEEFEZBDTEY |

PPPIAICHLL T & B HFEL L TOFRINARETH D,

% 4-1 PPPEHIEXE

24 kL

M=

i£ - Bifl

Public-Private Partnership Act, 2015

PPP DEMIFS A O Z A 45,
PPP JT D%, BFRHEBIDEE], 227 vt ADFEH,
FIEEAER . RSO HLE,

Rules for Public-Private Partnership
Technical Assistance Financing, 2018

A% E L, PPP ITONER T 5,

HAiE, OEBIPPP Y= FOFEHFS (Feasibility
Study : SEBLATREMA) - FHESEOPE, @PPPJTORE
m bk, @ts Z—PPP 7’1 /T LADBHZE., SOTIEEEL
s,

HEORG, KRBT A EHE,

B -EN TVl NOBALE Lo HAITE
&% NS B,

Rules for Viability Gap Financing for
Public-Private Partnership Projects,
2018

VGF (Viability Gap Financing/Funding : £EFARIE) %
capital grant, annuity DFF CESIEMLT 5,
VGF D%, AR 7 1t X2 HE,

AT~

Procurement Guidelines for PPP

Projects, 2018

PPP 7'm =7 NOfER, BAFE., AL, KGRDOT = —X
R L, BURHEEIDEE], XA LT A L EEHIE,
KT 2= ADT v A%, HEIMITE ED X HIATO )
Bl : 7er=r MEREOFMGEE Y FA4 TV T)
Z BARICHE,

Guidelines for Unsolicited Proposals,
2018

Unsolicited Proposals D56 DIEZAEH, REMFIO 7 1
TRAE, TaV ) NOT = — XEITHE,

BORSGE, Fes G

Policy and Strategy for Public-Private
Partnership (PPP), 2010

N—= =y ORI HIER A, U AT Lo
INT R EETR,

Policy for Implementing PPP projects
through Government to Government
(G2G) Partnership, 2017

G2G Partnership (2L Y PPP 7' =7 K &3fET HFED
Wikl 2 5% IE

MOU (Memorandum of Understanding : ) %5 DFukLA
XEONE, FEi7 o XA EHE,

PPP  Authority Fund Operating
Procedure

&4 12425 CEO (Chief Executive Officer : B Enit = i
#) OFR, XHIEHSZHE,

PPPIEICHEASL Tr v =7 POEKRBRETO7a—t, kKD ELEBY THB,
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NOTSTOAANRENE B4y hmon JICA

EEMENREEAICEDERIE - BRAD HREH T v o RETHER
| FAS IO LE - REFFAOPPP Authority’PPPTEET RE 7O /M

-REFEE(ICLHRMAREQRE TLF/SHERDRT)

‘

*PPP Authority® 32 7AY 1/ hD T OKR—4 JLECCEANIRH

£3

PPP AuthorityME & LT=a B LA M KB EEMTRF/S
-B1 & A PPP UnitlZ & AVGF D &4
O LAV RZLBRFQ, RFPEND A LB ERIZD/ER

3.F/S

R E Y TR C L HRFQA TR, RFPHEST
-BELETOEMEENRILT HQTECH FHl
(QTEC: Quality and Technical Evaluation Committee)

4. AfL

ENERHLOR S, ZNEENEE

5. R CCEAQ R  RIBL AT OEMBE S ELE N2

o ..

[6. 1 - ERHOREE, BS

CCEA: Cabinet Committee on Economic Affairs (ZEMENERER)
VGF: Viability Gap Funding (R E##1E)

RFQ: Request for Qualification (BB E)

RFP: Request for Proposal IR EEERE)

41 PPPFOY 1Y FORBETHIO—

4.1.2. NTS5TLaEICH TS PPP EEOEMHEEFH R UERIDOKRE]

PPP EER4RES & LC, PPPJT (PPP Authority) 23 EHHFICERE STV 5,

BEROEEE L TRLTWA DO TIERWD, ERD PPPIEICESI F'r Y= NOEGRETHO T
n—ZHDH L9, PPP Y= s FNOREITH T HEROFHEE N RINTND,

PPP H¥DFEMEE AL, 7oy =7 ML, 20124 71F, 2013 4 17 ££, 2014 4 39 £, 2015 4
4211, 2016 4E 44 11, 2017 4E 45 £, 2018 4 62 11, 2019 4E 73 L /e > T B!,

41.3. NUTS5FL1EICEITS PPP EEDZIE - REFEDHE

BIFIZE D PPP Yy =/ h~OBE&ESIME LT, Hiffidg7 74+ A, VGF, £ > 77 A b
FTITFx— Tr7AFTVAPRINTND, f VT TANTITF ¥ — T7AFT LV ADT 7 A F A
BRAE LT NI IT SV a AV TTANT I F ¥ —+ 77 A4F A+ 77 K (BIFF : Bangladesh
Infrastructure Finance Fund), /> 7 7 A b7 7 F % — - BiF/Af (IDCOL : Infrastructure Development.

" PPP Authority. n.d. Overview of the PPP Programme of Bangladesh Retrieved from https://bdcgtoronto.ca/wp-
content/uploads/2019/07/PPP.pdf (2022/2/8 7 7 & X)

18



NVTSTYVAANRKNE BT vhtio JICA
BEEYHFHREBEEAIZRDFRINE - HRAE BASHIT v REHHER

Company Limited) 73R40 TWN5,

Bt 7 7 A F o A3, 7= FOFS, FFa Ay MEK, iz, ZRE~OFITFIMNT
X %, VGF 1%, BFrINLEE (Economic Rate of Return) #BE L, 70y =7 NEART R hDIRK 40%
T AIN— LG5,

Fo, e & LT, REHEERZEM (Unsolicited Proposals) (ZxfLTCH, AA A« Fy LA
72 EDOBEEITHT L EMIVES TN D,

ZOEIT, PERMEDENT m Y =7 ML, VGF LW o tE&IEMMESN TS 28, B
#4244 (Unsolicited Proposals) D55 72 & RRZICKT 54 2T 4 THRINTND Z LDV
Lo TB,

414. NTSTYAEITB T SBARREIRIILF—RERNDER

FESEMBERE EMiEE Tl FE LB ORARE N KR ERMIRE 725720, HAERETR/LX—

& (Renewable Energy Policy of Bangladesh, 2008) [ZEZ 72 E kAR5, FIT HlEE IR T STV 7203
(FIT I EEEADFHE 721 Y) . FHAEFRET R X —BOROME 27~ 7,

N 7T Ty 2 FEOBARRET R/ —BURIT 2008 (RIRE i1, N7 T 7 v 2 FD 2015 %
TIZEEPAD 5%, 2020 F TIZ 10%% FAERRET FRLX =BRSS5 2 L 2> T\ 5,

F7z. 2012412 A, Fife - BAEATRE= /L ¥ —PH%E)T (SREDA : Sustainable and Renewable Energy
Development Authority) 1E2NESAGR Z 41, SREDA MFE Sz, ZOHITOKEHIE, HAHE
TRAF—EALETRMEEIC LY | TR F—LRREELHEIZ Db DL TDHIEThD,

K42 NVISTULEBERRIRILT—EART OOV

BIXDEH #RFL =2 W) FRIFKEE (GWh)
“it 3,666 7,010
IB Y —F—R—7 | KBt 1,400* 2,000
O bR E MSW 1 6

* B RTRE ORI 22 = <
HHH : SREDA, World Bank (WB). Scaling Up Renewable Energy in Low Income Countries (SREP) Investment Plan
for Bangladesh. October 2015

Fz, BRI —HGHE YL (Speedy Supply of Power and Energy (Special Provision) Act, 2010) &>
IRFINEEEE L, B RLAFX—T n Ve MO TRE 2l L, BN — G0
WRHERZ [>TV D,

FEEFESID FIT HIFEEIE7220, HIEESCEA 2015 2 R T 7 b (BEEWREEITHRITR> TR &
ALTED, RIRE L TR CTh D, £/, E/IEIEEK) (PPA : Power Purchase Agreement) DAEHEZZK)
KRB ED LILTWRYY, 2D, BEHUiikE 2502 E I U OW T, FBEFEE L BB
ZE% (Bangladesh Power Development Board) & DfEFIAMH & 70> Tuvb,

2 BRAHERIC L D REEEREIREICBO T, B 7 o A HIAL T OOA T, H—IREHI
LT, EVENIRELZZTANDIHERZRBD DL LD TH D,
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42. EEHBRL-/N\VT 5T 2 ED PPP HEDERE

N7 Z 72 2 EOPPP HIlEIL, —MRAVRMLEERIN ANA—ENTEY, ELERL TS, FHZ
REGRITT2DND (RFR), B E LT, FReE O 7 L— ARSI TW R W2 KR E TICET 5
MRS Ca N2 3T Db, Bt 7 ¥ —CIXZNETPPP 7y =7 hOHEHN 720
O, SO TuT el NEHIZEDEZANRD S,

BAAE EECIIAEE &, T BIRIRIZE o TE, PPP 7= FaREHT 512013, BEFEHD
X« LoULInD . A= RADRE N (2P o MIKETSE 57290 TOR (Terms of Reference :
ZHEFIR) {FRD ) UNUBRETH D), ZORT, 74 U ELOPPP ¥ —iF, HiJFATRE~D
TELTHoTBY, X737 a2 FERMFAEBRL )LD PPP a7 EHEEL L S LT 5
HIIE, BB D EEZLND,

T, N TTF V2 ETE, BAFRRTRAX—0 FIT SRR T DT, BARKOHE
T VT HENZIT D FIT il - FIT ik 2k 2 RITRT,

BARDMRE AR SN TWAEOHTKW 24720 FIT & 35@m0 ok, BA (17 M), 24 GMW L4
EOT VI T ARIRVEGET THB 5.08=16.7 MB) Th b, ks v Iili CHE SN BEEYEERIEE
MERX DT E U X, #oE TIE, BDT18.295kW (=24.7 FI/kW) THh v | fiE & ik LT H & vl
ERELTWNWDHZ &5,

7eB, BARKROWET VT REEICEIT D PPP (IR D 1S, BIRES. A KT A4 V2OV T,
FNEIERD RMAERH 1T BARICEBIT S PPP IR ES. BUREDS. A FIA4 %) RO TR
FHERE2 T T REEICEIT D PPP IR DIED., BWRE S, A RIA4 %) 2Bz b,

3 THB 1=JPY 3.29 Cil&
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5. BARO—REEVMHNRETRSODEASH

51. —REZFVFEIREERRDBEDEH

HZR I 1999 4RI PFLIEMNHEIT 41U, 2001 £, 2005 4E. 2011 4, 2013 £, 2015 FE KL TN 2018 4RI
WIESNBIEIZE > TS, PRI ORISR E D FHEITITRIORT B0 CHREEMRE X b4 L 72
STV 5D,

£ 5-1 BARTO PFlI X&RHEHR

NHMEER JEES, A, B, ZeEk WL AR, B, FAgE, TEERKESE
N T, EEE
AR INEEE, BE Uiz, BEEWLRGER, EEa, fEatmakiask, SARE

i . BEEL WS
ZDHDHES %i@%ﬁ%\ﬁﬁﬁm%\%I*wﬁ—m%\U%%ﬁwﬁ%\ﬁ%mﬁ\ﬂ%

HEL - NEIRF (https:/www8.ca0.20.ip/pfi/pfi jouhou/aboutpfi/pfi_taishou.html)

BESEW AL % (2 FR > CE 24X, PRI O FHETIEEDHE S 7= 491k BOT, BOO, BTO., DBO %
DOFERRA SN, BIFETIZDBO A Et & 72> T 5,

5.1.1. 774 F A LOEREEES

(1) &t - BREBEA

HATIZ MSW DOAERMiER DR%G » B2 IO L CIEERED b —E DOEIA TR 5T &
NOEMBRH D, FTo, ZATELIANOES OMIE & L THIHEDRITAZRD STV 5,

. PREE - R ERE KA
IR o2l AT R GNVER
AT AR H< HOG1E RTS8 G R SAR
Orf4 @ HE C%k\ @O 1 ;D
B3 EmE

X 5-1 BAODRE - ZREBERAOMIRIEM

FEROODIIATHRIBEED 1/3 £7213 12, @DMEITHITERIZREED 90%FE, @D R/ IE
10%FREE, AR EIMADD DAL T5%FREE@DER /3L 25% 2 & 7> Tk Y (FHEIZ L > TR
%) . U ESE SR/ XA AR & S NI RIS EF BN TS bh 5 7 — 2 LEIR
Tl < SRR O HREITIS U TR bILD 77— A D 5,
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(2) EEMGEEXRBRE

HEEMERE P (Operation and Maintenance : OM) I3, &#E OFEEEH 7y & EE OB EH /71257
J T, BEEBEIIEED LIS REFHEE S, BRSO ITFET=4 I » 7HERIC
BN THIETR U CEH DL LB,

5.1.2. BEBK
W3 (2017 :~2020 4F) ICEFENTFETERDPAFTELFEIISFELY, 20
H DBO 2% 12 ff:, BTO 23 3 £ T, iIIH T DBO BEf L 72> TWD, iz, BEALPR G LMK
R EHAFRREZRS Y B A 7 SRR SO ST BB % < | SRS BERIRRE DA DRIFITE 5-2,
# 53, F S54SR LIz 2 BloBsTH o7,

x 52 BAROBERA

MEERERAE -

(bo/m) | A HiR
508 | BTO 1 H B T ALK SR
600 | DBO BT R & A e e B g - S
145 | DBO FARE X 7 U — 2 o 2 — s B i S i X B
185 | DBO VG50 2 R I AR A SV it s T oy SR s X A
600 | DBO ALDE BRI R T35 o 3R R X =
149 | DBO POV IS8 TR VB it s g - e S SRSV X B
36 | DBO ANE e RPIL RFEARLS () B & A LB R « i st

XIEHE
300 | DBO (RFR) BREPEER 7 V) — ot o 2 — B e o o S T TR 2
82 | BTO Flhd e B 2 A0 EisR (PR B S i X EE
585 | DBO TEETFG IR L M ONE = R X ESE
420 | DBO Wi —~ LT kLt X — R R X A
120 | DBO SO TG LR e R X EA
199 | BTO f@ﬁ%ﬁ%z%&@%ﬁ@@ﬁﬁy&~m$%ﬁﬁﬁ$¥%ﬁmé
KE
160 | DBO B TH & A A b i - G S R
220 | DBO JEVR S TR R e LR EXESE
5.1.3. % CAPEX" R U OPEX"8

CAPEX & OPEX IZBAL T, =M% R 572512, 82 3 # 4 (2017 4E~2020 4F) 1ZHE TS,
ERNAB SNATTE T 15 OFEOVEFEED D Jitisx BFRIIZ CAPEX & OPEX #3868 L7-, B4R
X, AFo B0 EH L, AL, 154 3 12 OPEX & CAPEX & (7= ARHEDO I LAV EN
TRz, CAPEX & OPEX BID T4 1 bbbz OHAML 12 o b o L7poTnd,

B CAPEX 2B L Tl ALAEA 2 ERILERRE ) CBR U CEMLERRES) 1 b o 7= 0 Hifii 2 H

B OPEX (ZP L CIIHILEH 2 FEMM T O ZHANBLRIAZRE TR L TIA 1 bbb Bifiz

B
B F7-. CAPEX & OPEX O&atHEEAZ FEMM T O ZHNBERIALZETHRLTIA 1 horH7=b
A & F

17" Capital Expenditure OOW&FE

=]
18 Operating Expenses OIERE
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% 5-3 HBAXRIZHI+5 CAPEX & OPEX O + > Eiffi

MEERFRIE EEEZE | CAPEX b Hiffi | OPEX ~ > Eifff g
(k>/H) HARA (B/ k) (H/ k) -
= Pl ke it Yo A S SES
508 | 20 4Ef 57,189,531 6.307 fg H3 LS R il SR AL
FEpEH X 7 ) — ot v 2 — ik
145 20 4Ef] 105,262,069 13,401 | T T T T
TN [ERREARE & AP e
185 20 4Ef] 82,351,351 10,734 S S 9 0 R
[=h=m AN H 5 3% M 7%
600 | 20 4 65,240,000 8,297 ii;g B L5 ST SR
= AR
PO 0 388 A 3 P AL B i %
149 20 4Ef] 130,785,235 15,229 | gopes [
INSE - AFL - KFETAERLS (ROFR)
236 20 H-H 128,131,356 12,976 | 7 Z A AVPRAGEHE A - 1 R
XIEHE
T BrE T T atak  ONE = =
585 20 4 66,449,573 8,327 Wlcogs wag v
XWiEEHY—~v/lo gL —F
420 15 £ 86,880,952 9,744 | By o A 7 [
SE VT B T 5 i o g ¢
120 20 A 81,916,667 11,919 R
EEIATH Z AR BER AR s - T H
160 17 A 74,043,750 7,515 S E A
[1=] 3 Y yEE, H 7% - [y =8
20| 204 88,636,364 9.623 ff;’“ Ky BT PR STt L S 1D 2
FH
ZEA - . o N
;;E’ " o 0T SRR - LB, EDRK
HEi/J\fﬁ 57.189.531 6307 EEI\ nq:{ﬂﬁﬁl:% ﬁn‘T‘ ]\*Lé%ﬂi G|
% 5-4 BXIZHITS CAPEX & OPEX DEEHEED + Bl
MEERFRIE SR b B g
(k/8) (H/ k)
508 16,940 | #r H B T35 5536 AFLIXIEHR
600 24,684 | &R & B AP 5 B « e
145 32,998 | FAREHIXET 7 U — 2t o 2 —hiE R B i B e R X
185 26,068 | PaENZERRIEAFA G & AL a5 FE i S S8 X R
600 23,352 | AL s ey b o S s e B
149 37,045 | PEV NS V) IuGE A 5T o A ALLFHL ff o o « e SR S P TR A
236 37577 I« R RFEAERRL S (RFR) 8 & A AVER R« i
’ SR XS
300 21,667 |  (5FR) BEVEE 7 U — b o & — B (iE o R e A
82 55,018 | Fll i Bt & A VER s (R B 2 S R TR X 2
585 19,402 | TEETHE T LI RR K ONEE 2558 1 EHE
— F L ik M S [ 2
40 33,208 %wtim% VIV RV —F o H — B SIS TR Y]
120 28,754 | N7 HiEiE R TR s S e s e 2
206 34 634 TERATH BTG T35 K QS FALER & — it o B 1 =
’ HERVTIXESE
160 18,999 | HEATH Z AR BEAN St T « 8= R X EHE
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MEERFRAE e il g X gt

(k>/H) (B/ k)

220 24,169 | VB THHm ahiG i L5 X

Rk s FETEREAE - AL E, BROKUES, BRI, A
= X ?Aj'za;b . ? H B K7 ? = BT f‘l:l % g\,\
RKAE 55,018 FL o ok
e/ IME 16,940

52. REZEL%FALT-PPP REX—LIZkBIEHEHEEH

FHFHAEIIATHGD & 512 BB A SHAF TE T 15 OFFEIT OV T, AFLHIAE, EORAKUEE,
PREE O R OV LB E OEFN OV TR LT,

5.2.1. BERln&aEEE
FREMOAMFEICET 2500 1E, FFFITHBIZEZR b o0, #hlli@E-7-boL>Tn
5o LLTIZZE DB %Y,

MO UEG, BRETRAEIHM O I, "R H, NMRTHLOHR ZHOMRA, IR OER L, L
HRNEY OIS, AFEDOT=F Y 7 AER~O/MIE, ik RFE~OMIG, €OMmIhs %
Fhtid % L THERER

B OMelR, BRETESHN TR S . EBEMIRIOET=2 U 7 Brat - el & ONE = ik T
(ZR T DAERAIE, AERICHERITE TS, TOMIN D2 E i 5 L THEREE

AFROFERIEET HHOTFE OIS | SO HEEFwe, SR (MRS OFMi
7, WX OFTAMEREACHE O 3 Fhess, FHaEH, Mk 2AE s, it ok, Gt (@R
) KOSy (BEAFRHE « ORHD) . R RNIE - (ERAIG, S0

5.2.2. NIBNFEEMOHABRRUREE
PLFIC TR S O FUEE =D 3 AR & (AT F B 5T,
%= 556 BHRICEITHUENZEZEYD 3 R E MEAIRAE

3 B SHMR GE) IR RE=
HAEH HEH s
Ky | AR k5 R RE8s -
(kd/kg) | (kcal/kg)
26.98% | 55.69% | 17.33% 10,740 2,566 | #7 H B T35 i o s R X
Y RNTE RS e TSIy Y
41.40% | 4840% | 1020% | 9200 2,198 %@%gggg@@%ﬁﬁ?kﬁﬁ/& fig
X TE = A
A AN ¢ SIUERR i | SEEURL EE e Y A ] S
48.60% | 4350% | 7.90% | 8270 1,976 ﬁ%m“gﬁﬂ%ﬂmﬁ LR
KR
TH Ene L h =Ly 4N WA B
39.65% | 5429% | 6.06% | 11,700 2,800 i@;ié%ﬁ“ﬁkﬁm”mﬁﬂmmgi
= AR
B TR AT e R e = T N A Y %
4360% | 48.10% | 8.30% | 10,100 2413 ;ﬁgﬁﬁ%lﬁmﬂ AR VR FAEE
= AR
CAERR==» \al Uun STLgER (it ME R EE A T
41.90% | 50.70% |  7.40% 9,000 2,150 ;i%ﬁ%“gkﬁmmmﬁ TR
= AR
s B 1] > ~ — FESIURR A SRR
50.00% | 44.50% | 5.50%| 7,100 1,696 iggggéé vl s MR B
= AR
L ERIE A VR S G -
4190% | 4580% | 1230%|  9.200 2,200 g%g%gi%ﬁ“ PHLIRRR R -
= AR
48.60% | 42.70% 8.70% 9,000 2,150 | FLWRrBa i T8 B s e X
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3 B CHHRE CE) R FRE
H£EE | EEE gl
Kay | "R | RS RUE | RRE :
(kd/kg) | (kcal/ke)
N i.u»\ A—L }-L Fé}m*ﬂz‘k 2oy . \1—1'%
47.00% | 4630% | 6.70% | 9,700 2317 g%%g%{%ﬁ PRLEREEL - EH
ML e S * &7 (\ A N ¥ :‘ Un
4332% | 4976% | 692%| 9,200 2,198 ;J%ﬁzﬁii{}‘{% ‘ ggﬁ@%"‘%@iﬁ% L
X TE = AR
e > SNUERE TN _%éﬂ‘
45.80% | 4450% | 9.70% |  9.600 2293 %%:%é;{;’ VERAE SRR
EROA
47.50% | 43.60% |  8.90% 9,000 2,150 | 37 IIHiBiG i Ll o e R X
51.00% | 43.00% |  6.00% 7,730 1,847 | BEVL TR R e T de X
) BRI Y ) — b o R
4790% | 4590% | 6.20% | 8480 2,030 £§§3£§2”57 Vo s —RREE
= AR

(1) : EFEo 3 sARARITEE O HTREROTFEHE L 72> TWD SO H D . GFEDY 100%I272 57208

Bbd s,

A AR D FEHEYBE RIS B 52 & A D FE B 7,000~11,000kT/kg TV . Z DFEE DR HZE,
BEHWF D A2 — T THR RN T, fERE R L CH CBVRBEN TTREE 725, — T, k& v i
O Pre-FS i 510 CIARAT F AR T3 BB C 2,760k)/kg, FEHIE T 3,810kI/kg THY . FOEETITHD

BRBENINEE L 72 5,
£ 56 BARIZETHUNERZEREYDOILFHEMK
bRk GF) i g
e KF (e EEE HR&E B
48.60% | 630% | 43.70% | 0.70% | 0.20% | 0.50% | &t B B T35 v e 5 26 8V B ESE
AT TS L35 M OS i p L B+
2607% | 3.69% | 18.02% | 042% | 0.04% | 0.18% | T, A S T
SE T = 7 fE TSI | SR A B e X
23.94% | 3.52% | 1529% | 0.52% | 0.01% | 0.22% %%ﬁmﬁm”ﬂﬁ R
[ T T2 B A ALEL i R (R FR)
30.04% | 4.00% | 19.62% | 044% | 0.02% | 0.17% e e P T
T BE T T8 it ek e M ONE B
2750% | 4.24% | 15.66% | 039% | 0.05% | 0.26% 235 |
Sadk e L fE TR HA & AR AV fii 55 S i - T 5
3 SETRTE X EHE
FAREHIX T 7 V) — o 7 — ki
0, 0 0 0 o 0
5529% |  7.44% | 34.89% | 1.76% | 0.02% | 0.60% 55 R T P
(RSB ALY s R AV Ry o
57.58% | 8.06% | 31.75% | 1.58% | 0.06% | 0.97% {55~ SR S 1 T
57.83% | 8.15% | 3132% | 121% | 0.11% 1.38% | Bl i L4 s g sh s e X A
PE VNS D) TR Tk AT ) LB e 55
51.50% |  7.40% | 38.60% | 130% | 0.10% | 1.10% {55« SR 1 [ T
I R - KR AR S (RFR) 8T
27.66% | 335% | 17.67% | 0.56% | 0.03% | 0.49% | ZHLPRBERELGH - i IR E
¥
SWrEEFtr—~lTx L ¥ —t
26.16% |  4.02% | 13.63% | 047% | 0.03% | 0.19% B 2V [ A
5470% | 772% | 3587% | 1.15% | 0.06% | 0500 | ML/ TR LR E SR TE
. . . . . . %i;ﬁ\
4420% | 5.90% | 34.20% | 1.50% | 0.10% | 0.40% | V2 S HTE e hiam LS s X2

19 A= — (R BTG R 3 AR EARL
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b=24ER GF) g
k% KFE i =% BE 1B% i
(R Bl 7 U — ot o 2 —ik
2633% | 378% | 1490% | 041% | 0.03% | 045% | pusneue v o
(1) : EER AT O SN RONE L 72> T B HORH Y AEHD 100%IC72 HRVEELH 5,

5.2.3. 5C i g 1 B UM%

2020 FEDFEBERM L OMSITERD THAER 1 BARICKT 5 PPP IR DIES, BURES, HA
RTA %) IR T X918, MSW D3 F~ ZADESTx L CREHEICEMR 22 < 117 F/AW-HL
DAEH STV D,

FIT 38EZZ T o3 A~ AREFRH L, B 1 B EO S A~ ALROFE - idkh sl g
ELTROOENTND, HRT, —RBEEEMILfiEE TO A A~ ARERE R~ [FEEE IR E
Rl T, ZTANTZEED SO D3 T~ ADERPNFIZEEINT 52 e0nb, BH [ T4
SR BFEMT DL TEIER A A~ AR ERET DL ERH D,

FIT |2 X 672055 OBl XE IS KL 0 DB 558 7~9 M/AWh FREE L 72> TRV | K
HUEE ) CIE FIT % O B Huffiks 2 8.50 F/AWh (BiiA) 2L LTW5,

235, BERMBEAE BRI AR OIEBZ SN T, BRD TR 3 BESEBERIE i
R OEE) 22RO L,

5.2.4. BEVRNREEREGROE=4 ") U7 EHDOER

N 7T T 2 FECRER BRI MR OEE R DE =2 U o 7T LB E LD L5108
AT DM DOE=4 U ZNFIZ OV TR STk OANFERS LRI T2 8= U > 7 HH,
L - HE PR LT,

0 OB =) U b A RTRET L X — [E S B BRI (FIT)
(https://www.tepco.co.jp/ep/renewable_energy/plan.html#plan01)
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x 57 MEEOE=FIIAR

&5 | E=41 Y 1ER EH PP B=E
1 T HAEERE THE: NT I R T =K ZhT V| fBHOERT—%
— DN
T HFEENE:  ALPRRE S ORERRILERE T — X2 | A 1 BT = v 7
K o TRD BAVTARLL BN E A HIWr A E &
D,
SLBRRE TR 1S BV RIC LV HEE L=
PFEEGET — X L, BIEAREIORT
THEOFFIZIBNT, FEhax i EIC R
ST T HAERRE ) AR LA - T VR
WZOWTHERZT 9,
2 PERH A, BFE IR | HEEE TR L LIERAFE IEREZmE T HZ | PHEI LT v
B, Baks s
3 BEAIIK BERRR SR DT 7Y VRO | A 1 [BF = v 7
L < JlaEidB CHRGIE
4 AVERTREK IVERASR R 2 E o O ffir e 7V v | A 1 BlF =y s
7, EEEE, YAV UM
5 L BRI CllE . GEEERT, 4 2B b) | A 1 EF =y 7
6 =) BRI CllE . GEEERr, 4 2Bl b) | A 1 EF =y 7
7 BB BRI CllE GEEERr, 4 2Bl b) | A 1 EF =y 7

72k, —RBETEBEEVE ERMER DRPE 7 27 A EOFEH OV TR, BRO RTEEL 4

WBERITE

s DM T VT HEOFEH | 25D L,
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6. SEANEZAIZEDSVW-BIEHESEEDFHRIRTTDERE
6.1. N2ISTLAEICBITARE7TERAA Y MIE EZDERIKR

6.1.1. NI ST BIZE T HRBHRERORILER

N7 TT Y a FEIFE, BEE 18 LA ICBWT [EE, BEKOEEBROERO- O, B2 1#
FOGE L, RIREW, EWSERIE, i, ZRARE OB A ORI DRITIIULR bR | &L
TWD, 1992 FEICEFE L~V OBRERYCE T #H2 KE L, 2 EICERE 4% (BECA : The Bangladesh
Environment Conservation Act, 1995) 237 E &417= (2000 A, 2002 A, 2010 HZ&E), [AVETIE, LA
TOBREREIZHOWTHE L TV 5,

B EREIR IR DA HKGEHEREZ DOE (Department of Environment : ¥g5i/5) (25
AERERIZfERSI IR C & H HIE, (ZEREERZEHIE) DIEE
IR EER LA~ DL 2> 5 OPER A A OYEHIIHI
—WEBREE AR A ) 7 O FEETEB OHIIR
HIRR 2 #E 22 BREETH Y e OHEHHIFR
ARERA R EAE B T2 b LT AU TIE NI K DIEMEHTE AR D 5RO i
B TOHFZEITKT H ECC DFEfi

BRI, N7 Ty EICBT A EEES A RIS T,
= 61 NUISTLAEIZE T AEEES

ET4 | REE
BRBE AL D ALY
Bangladesh Environmental Conservation Act 1995
Bangladesh Environmental Conservation Rules 1997
15 YLBIf%R
Noise Pollution (control) Rules 2006
Medical Waste (Management and Processing) Rules 2008
Hazardous Waste and Ship Breaking Waste Management Rules 2011
SRR P LR
Bangladesh Biological Diversity Act 2017
Ecologically Critical Area Management Rules 2016
Forest Act 1927
Marine Fisheries Ordinance 1983
Bangladesh Wildlife (Conservation and Security) Act 2012
Bangladesh Water Act 2008
Ground Water Management Ordinance 1985
FE2BAGR
Labour Act 2006
Disaster Management Act 2013
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6.1.2. NOTSTUAEDEA BRET7TER AV ) HIE

(1) ECCHGF#mE

BRIERAIEICE S E | 2 TOEFEITBRIER 2B (B.CR.’97: Environmental Conservation Rules,
1997) (2002 4, 2003 FEZHE) (ZHAWT ECC BT 20BN H 5, FHANCIE, FEOLHT,
HIE, N, BREE~OIFYBEZ X0 . LR O 4FEO A7 2V PSR S TR Y . ECC lifs
ZiE, ETRET 20 EMRT D,

B Green

B Amber-A
B Amber-B
B Red

ECR97 IZRBW\T, BEEWIEHI 7 1Y =7 MI Red IZ/HENTEY . DOE CHREMNTHOND, £
Tz, IR SV T, DOE OFHETIZZR2WS, ECC HUFFRE DR T H D720, [FRICITH
ROREZTDUEND D,

ECC BfGFfhe X X, OFFEFEDORM., QREEAIZ L 2H5EEOKR. OFHDOEA (/348 Green 5
KO Amber-A DHFAIL, ZOREET ECC OFITARET D), @EBEFFEZE2 (Environmental
Clearance Committee) (ZC ECC FITRIGEDUE (53%H Amber-B & Red D#4), GECC 1T, Th 5,
B TR ST TRO LB TH D,
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APPLICATION TO DOE

GREEM AMEER & AMEER B RED
The application The application The applicaticn The application
should include: should include: should include: should inchude:
. [Zeneral i. General i. Feasibility study . Feasiity study
information; nformation: report report (for
. Descrption of ii. Descripton of (for proposed proposed
raw matenial & raw material & ndustry'project; industry’
fimshed products; finished ii. Inmital project;
. An NOC products; envirenmental . Initial
iii. An NOC; examination environmenial
* iv. Process flow {IEE) examination
diagram, layout report (for {IEE)
Cietaining plan, effluent proposed report and
environmental disposal. ndustry'project); environmenital
cearance iii. Emvirenmental impact
management assessment
+ * plan report (for
{EMP) report (for proposed
iﬁrﬂ;ﬁiﬁ;‘ﬁe SE?;IE ste existing industry industry’
renewal after each  proEch) _ project);
three-year period. + . An NOC; i. Environmental
v. Pollution management
Applying for minirmization plan
envircnmental an; {EMP) regort {for
clearance vi. Qutline of exrsting
relocation industryiproject);
* plan etz w. An NOC;
v. Pollution
Obtaning + minimization
erironmental Oibts it plan:
clearance deaan'lg s vi. Outline of
relocaton
* * plan etc.
Such a clearance Applying for
will be subject to envronmental *
renewal after one- clearance Jipdaining site
year period * clearance
Obtaning *
environmental Applying for
clearance Envirenmental
* Clearance
Such a clearance *
will be subject to Oitaini
renewal after one- Enm,ﬂg:-,r:-ﬁm
year period Clearance
Such a clearance
will be subject to
renewal afier one-
year period

L : Tmpact Assessment and Project Appraisal (20 February 2012)
® 6-1 ECCIZfRdFHmE

(2) EIA GRIE7EARAAVN) Fhii=
BEFEYEEHI 7 0 =7 ME, RO Y E.CR.’97 T Red |

\

(SN TV D, [AISETIE, EIA

(Environmental Impact Assessment : 2527 £ 2 A > &) ZFREHT T D, FIHIEREEZESHE (IEE :

Initial Environmental Examination) ¢ DOEZ XA L E =2 —

. EIA ® TOR 0)1455}2 EIA &5 #4200 DOE

(28D L E2—&fE T EIA S EIVKR SN D, BIA il EDXVEGE SN HEIZD A, ECC DHIFEN
RBOBND, 78k, ECCHIHILHEEFANTE T I ELLENH D, EF'E%%& EHICIRNT 2 ERE
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T, REFHED FS it REFEOYHIREERMHEE., EIA OFEMEAR, KUFENS
HDOHTEIFH 31T S5 FEhElFFEE (NOC : No Objection Certificate) T 5, EIA DT 1324
ToLBvEDLND,

AcShvity/pro|
i e breponent | Acthaty

Sereening by DOE

4 y L
Mo IEEELA required IEE raquirad Eotn IZE and E1A
{green & amber A {amber B categorny) required (red
catagory) category)
¥ ¥
I=E prepared IEE preparea
by the proponent by the proponent
¥ L]
Review of IEE Review of IES
by the DOE by the DOE
|
| Approval | | Resaction | | Approva | | Rejection |
Draf E1A prepared Consutaton wn

by the proponent [ pubdcNGos

[discrationary)
Foevlew by the DO

Responss b the
comment of the DOE

Marianng |.q_| Appeoal I= 3N reparason of

#nal ELA by the
proponent

{H#f : Evaluation of environmental impact assessment procedures and practice in Bangladesh (February 2012)

X 6-2 EIADFEHE=(2FHI70—F¥y—+

TaY ey hOFEE T ITRRFEMI IRV T, [BE BEOEIA ARDTZHOD LR — MEHDO X A 2
YOIIERICEETH Y FHEFBA T Y 2 — WMISENR WK D BETLOIREND D, FHER
225 1%. Ministry of Environment, Forest and Climate Change (BREZARAMRGUMEAEE) (2% L. FS B CT
THETHREL BIA UAR— R &EH L, TEXHUET L FS B CIREOA LT vy = 7 MR OBIE
(ZBE DHEEFIEA T 5 L oS T D, FTRICEIA LR— MEHO X A I 7 2R,
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# 6-2 EIA LFR—

MRHES A S T2 BPEE

TR | e R BRI A 7V
-, S1hd AN = )
FRORE L 7 RISIDICRERERTE | g L e s L0 %
7R, B | — L/t g 1) e | TITERBEICALRE L 72 Bl O A
i METICT )T BB 2y —=r s
G ST M b mE U mmR Sy b | <5 i IEE Ol
NN A FICRIRE RN 2 L OVEIA #i#D TOR
.g%ﬂu j:\ ‘/[Z\gfcié
Feas1b111ty S HEE|IRIZEE L | COBIEBIRZOMO | # MBSO & B E 72135
B& A BREGRFIRDSHAA E AL | A EIA LAR— RO
THH)?
— _ WEEHI A TOMRRICHEL | (5B 5 X O O B i %
e LTND0? T DFRE~DRAFA I
= W FEOBISE & ERITHE | o -]
e - CEEER A S G n e | BRHEHELE=2Y T
BHEEIERE SN2 RTO
R — FEE L AT LW | =4 U T E A Ok
B ?
WS I SRR S U AL
MHHR - RS — WERIZHER L TS | BBEE=F Y 7
73)‘?

i : EIA GUIDELINES FOR INDUSTRIES (February 2021) & 0 SAEH1ERL

EIA 7ot A 213 < OBWRE D Eb 5, LLFICERE RO

* 6-3 EREYRG

H L FTART,

&S RERE "IN EEE

1 DOE BECA, 1995 (2010 =(2fE1E) . E.CR’97 B X U= D% D 2002 4£, 2003
FEDEIEICHS L IEE BLOEIA 7 ut® 20OEFE, SCC (Site Clearance
Certificate : YA F 7 UV 7 F  AFFAE) K OVECC OFITHHYT 5,

2 FEERE HEORBEB L OHES, EIA OZFF42 5, DOE B X OME

DEMAFIEZAH D

3 EIA =Y a2
Al

TuT el MEEEINDY . EIA #FEM L., AKROT-D
H4 57200 LiR— R & HEET 5,

\Z DOE (242

4 HEARE

W, 7uvx bNET LR OB TR YT 5,

5 BAMRE T

57 18 %2 e fi 4 & & §£ 9 % Ministry of Labor and Employment T @
Department of Inspection for Factory and Establishments <C/ARAAE & & iE
T D IREE 72 E DN FE DO MHERNRIERMR A FFOBUNEE & 72 5, 2
*bro@*zﬂéfa'gm HDOT7 4 — Ry 7%, R E TV MREROK
AR B L, REFNSR O FEfn & BEHHBE A, RO £ 713K & SRR UE
Mz HE59 %,

6 LT D — M | FEI K o CEESEME 2IXMBIC B A 20T 2 vRethn & 5 — ik
BILOHGTR F O T R OB LI R T DD B D,
7 NGO ( Non- | FFE D OHFIHITSR D i BEhE L7z A 1242,
governmental
organization : FEBUAF
H)

i

EIA GUIDELINES FOR INDUSTRIES (February 2021)
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W, Red DO BT =7 O BIA #EEITIL, 7RV =7 NORBLLEOHER, FRHE, B
B EE A S TR EE NS £ b, Red WO T 1 ¥ = 7 RO BIA #EEOHEA Gl 2R L
WROEEBYTHD,

1w P~ l—

WoEE Arbhugriar (FiEmirat)
3T IS, B R OBOR O

Wawm oY= r MHEHA

HSE OBREHSR—-RAT AV

6 LT

H 7 BEERBREREORE & ot
F8E BRI

H 9 ER R OB

F10F BREEHEE LK NE=F Y VR
11 E AR TR LT =2 ) 7 OB A

FI2FE fifim &t s

6.2. Pre-FS TEEINI-—REEZEMRNAERBROERICH S RIEM
SEREDRFHEROHRE

Pre-FS THEMi S 7= BBt SEE OMEHE BT DWW T, JICA BREEHESSEIE T A RF 4 > (2010 4F
4 A) OBREF =y 7 VAN (BEFEW) ZHWT, RihER & YHERHOBEFHELZREITRT, 72
B, UFHHNAEIL, Pre-FS SEEMNS DGHTIZE E 5,
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6¢

HYRI| A DO NI URTMECE, | BN ONARZ 3% RISH LT OEfQ BRSNS s B
MOFEWHFMNHEL QG EMSPE O W R IE | [ N2 Qe I NCHFRNELYNE NG | M s T QEIR R BN Q¢ 3Emy ¥ (7)
QIR FEN
s@lEE & p B s 2 AW v Ll T 2 E
P L LA 2N B G BRg X Y S
ORI (L M B XM Cf C m
TS ER R ) TRUOT T e %
UWEERAAR XKV & GAVEES ¢S LG BT XM (AR C T Km% )
DR BRI RN SN B Y SR O | LYW FERR QU EREWY EBEAR A
M RS M IR " QUi L & | XK b & “GAVHES CAAEEY CEENE | Rt Wi AR QO E A R R
HOIUN 4 TR LRYRGT RID2NC | CEH) BUAAEGYSNY LI b (A QU TR | ALY Qi ik & E¥  (XON)
2) (& @ 2)th SOIMY UONLBAIGSUOD JUSWIUONIAUY) | (g (O~ @ -7 3620 (LA 0 Q< QIEB I GHAVHES * (XOS) GAVHEIM U
MHEMWLLBOE T AL L L2 | AU T QUSTE QYRR RREN | THIQ Gl arifE - Fxh 2B 2
TUR T AU RE R
IENTNE 2N B SV N BRI IS AN CEP IO/ W OQEQHEOHATT - M Ho OEF
—s1 VI QUL > €9 Sd 1.L0 VYOI SRR | ) RN oRsoRE s Tan Ll M (©)
°G
@Y NN DL LER IO E R A ”
¥ EY "R NN L URBBC A E LG L MP2NG LU R W~
AL e & Ly "0 FQPET | B "R X2 VI 2 AL o@<¢HEET | 22 A L@ 9<¢LH 2160 T T m&ﬁ
CRd. AL C L) WS (GBI N R 2 2 e Y CERHE O gi@ i
NGO URPEEIA B A—L e | TR "I WEOAE AL AR 44 (1| LR MRS AR D QS Z BT u
LS LT QUALL S ZY SAA LO VO | LyBINT QO VIH " 5REORF) ] —st1 VIH | B "D VC2iga N Mo =20l .
LG p YR o A O B0 9 [
°G 3 7 RUE DO 21 R VIH I | BIXHRIDIS G aad WO @O NP Wk | <L S MR 2\ O S a0 2 N e o
" L
CNEW R 2 QUR U321 D0 CUR BRI OY “RIEG @) IERESS
aNEME O 30d 08 %GOHRITAETE "EIX Y CRODNRID WY | ¥HEN BRI O —1 VIH 0
CRUFBACUSTEH U THE AT DD o VA
~ B — 31 VIH RO IFEAEZR | S O TS E R RIS | —s1 VIE (1)
EHLGUR
NN LU L RIR) O | Fpd ] —se1 VI ROCEIF(FERER "X
—A VI “QULL S ED. S AL VOIL | AR EE S AL DU R A, Wb A AU RIS | —e1 VIE
3
OB YOI EUTRIWS T ML CTLYE s | o

EHEHOEHSHER -/ WRBES s481d v9 ¥

WEHWIRY & TRSEH
voIr

FHEEH - IR TSI YRR IFH G ES
OHYALIE EHFIYTALLLANV




0oy

SRS, C T o g | RO KBNS
P CHANI CLEER L (S LA
SRR T O EL QO QG Lok
QWG RO HHES £ LMD B L
ST 2 AT L FKO 4T A0 L8R

N EBEET S

I 2 2 QUR I GRT CF 2 g

F 9 TURVIYE Y OEREHNERO
QEY =20l OO ZLRIDAGEIX
| 4 TR0 LRI NC VG LS O R 28

QAP
SN GZNLH HT S0
T 2VENAHEL S 6 3 Q< Loy e 34

Rl
+ @)

(%
2N 3 2 e " RN K
FEBLLO - B OUAERA R B 2R R [udE T
QETFALLL AN QUQEZE Y 2NE
AU REE VI 2 REZLM Q0D B L3

QRS LT 2 ATEND e Lo
CURIL)D X ¢ e LBl zE ¢ T
SO OBEEE T2 Ug AR ETD N
< G HOIGE T S Q¢ 2 2RE 2 EEE
DEEHE QO&ME T4 T of B CUERINRK

ALOUR
Lo « B 2NGED. C P2 OER RO T 2
VR AVEN DAYz 1 NEX] 3 AR O

LU LMY - T 2IGE D S F 25
FOERRLT YL URAVEN N6 7
WO “RIDLNC AT IR

ORI FEHY R D s C L2
W2C TR "B OHHIA T2
T LI G NG I NS YA
W “(QQ@EEDD R “RIDNC D) g
MEH) SO UR 7 TOHL UL ICH
D 2GR BRI IO 0 Q¢
AW L Jos o “NIRYE NS LT |

‘LU
TS 2 21O © R BN 09
CPIEWAVL L e AR AR By

¢
UL - HW2GED. © 205 Q7R
ROVAMEE OB AN L= Gy
B s CNRYE MY B
N T O BT NGE QO T =

3
# (©)

CHANZ DY
R N DRI B 0% Q¢ 7
2 QUGG O M %D
EHALUNY OERNAFOI Y 4T ons

TN EHEW T 2T
Y TDQUR YIS G T W TR
208 U L) RN 0 S5 BN
HOIYU s TLOL COODTQEIDALEIX
J 4T A0 LD NC VG LM Oy R X8l

LGUR I YNNI A
SN RN G @NY2E A0 QU2

"G IR TS
COREROMTIEOHET 9T 2 QURY
T ME LT R MRS 6T D Y

NN BB
D QRIS PO EV G O T Qe R
D QUEVH VT O 9 ER WS @
INGE 4 =L 0 LRV g3 & S

o
LR QO E R R
BENCCOFNTEN S -3 Q- g Lo 34

1

LG plE T A R
B R R 2 NS 2R oA o~ BN Y
= & e 2V AT B SRR B O Lo
QUSRI U220 T Z RO HIEEHS.
MFE " X R RN N B 2 EHOW

HBOEZE I

EHEHEESHEE

HBELATELRE

HEr
§Er

B
Y

WEHWIRY & TRSEH
voIr

FHEEH - IR TSI YRR IFH G ES
OHYALIE EHFIYTALLLANV




It

pIE - ISR N7 ErE D ARDRg g I8
‘@O G [u PRI LNy
AL DY E g rary [eoni) A][eor5ojooq

QOGN URGH R Y EHO~ K
FaTf= EWW% TR 22N F 3R
VMR- G SE2 N B2 IR X

OﬂmN
FUB LT LU BAD R

AL C LR EEEIALD VI S AN SRR

\m#KH TR D N T IR ¢ o
2| TR QSN BRI 2 ;ﬁ%mwﬁmﬁ@@mm@iwwwgé T
@I e OON IR F OBEE | D HIL O & "R VC DMK E T OBEE | 5O S REEE - A OEEREIN L4 L
"L C ¥
D2GHMEED. VIT 00D NLUD YIS NLEED (HELL W H
SR SUMEFUFEAGEIS, "9 | LD A YD RS EE
R AKE) | D CUTCRBI AT RO NN 4 | ST W E O WA 4
Y NI X ZRFENAFENCA o= 5
URGHEEGA " RULNL NN BIRKER,) | S0l ANV HR 2K LU %qu
M ~¥e) | AR LIV GEHTREY | RIDVEGHAE - #HACERREIN L4
W EEN 7 2 G
TR RO Iy CHLE (o, S B o ik D 0 Y23 02
G2 ETARETIOMRE 0 FT2UF 2T
HL AL V2B YTWE " 2 YOk S H
EIXE NS 4 2 BN SR Y RO L B 5 (9)
OHWQJWE
CSNLURSACTY | MR AR ¢ QU R SR T K0 M i
SAFCLIN NGV R UFRA | U € A% 2 O LA I W Eﬁﬁ CUGUTLIMR QTR NG LR
T @D S UHI
HZLARIMER NG R T LEFEDL
% REE T di s NN ey @
R TR L E, S E A — R 0. H
QIR MBI | R R 7 D BTN F O - T RUASE N e WW @ﬂ
K ORTKimF R 33)% VAR 2 CHLGAMZHEN | @ OERERRGEY - FE S T2LE @M =
QM B T 2NEHE R OEH - FEY @S | ¢ T FERR QU ORI CE | o ¢ L 2ME - B s e T GERRAA - NiE
DU THXC %%Q%«W%r%l 2R | - BECHNVAZ S @ T 2l E O Bl IR 2 215) (EEEY
g%
72 QLR RUNE OG0y
Bl Q2 NC 2N L T HE Yo
T T REW R D LREHE 2 2 QUR Y
'
OB YOI EUTRIWS T ML CTLYE s | o

WEHWIRY & TRSEH
voIr

FHEEH - IR TSI YRR IFH G ES
OHYALIE EHFIYTALLLANV




[4%

"
CUERIEL OEgg ) \CHEE O
QIR LR Sy LB RS (B ED)
CC @A & R | EEECHT RO - YRkl (1
ATV RAUOHTE QMR @ wmT o8 | B Y&F WL WG CoaHHEYg O
T 2T QOHKIRIHE Y A 4 L " AN T YOI UYRIMO FERXEHELHM  ©
TPV ) MR Y <L X8R [umO]-00 peqenseN ] EQUGLEHHRINTAX 0T EH @ s
R EPVRYIEIEE: 72y T | ¥
‘ORI ORI < sy | RBIEOTT T ORI TR T 21 HO | ¥
A USET (A [umor-oogezeguy] | WD USRS B ORLOHEAT) © ki
w
(LR SCA RIS P C| UYL Y HAUES (B S - 21 2 oyt
) 2 S ANT DG A V@A L B REE | 5 - BUET g PO LT ©
"N R PR YT D2 UMOT 007 & LR IU 56T b 3 TN s
N EEW R 2D LM T O | WO ROBMEEHOM (N 4 TA0LddA) 3| P2SE RSSO AT AT TR
N EREEWY T 2 R OMET AT | RGOS ERIEEME I A 4 s oxlyl | GIHHKEHAANH IO A ns D
LU
QUM EHE L R EEO N FEESHE ©
SUOUR TUHIRIN PO S ME @ | S
UOURSBIZE (& I (€)
AR CHGERRT CHROEHEL T3
¥ ~¥) NoHARE 4 T RO O RVGELIEY | v i) MEHEEOR ) EERosw O
AL C LR EBEALD VIH QR S Y
N EBEWY R | HEOHE S LRI QLo CURSTLIER "SG T @ gs U
DO MR GET L MO L AGE | R - T QM) C\AHDIEEEE | R LRI TS o E TS R ©
ML LR
FEEHED. VIH " U R SR o~ SUQUR IR TGO Qg
(M ¥ ) | YOO EWMES AR 2O Q32w YNGR VN g N @
°C Lo G RES M
D2IVH “XZ 2 MR Rl aEO~KET O
O GFEFAT T YR 2RI EGI, C
CROMFCMHO R 2L | T LINCRI2I D TR LI O 4
2 TR EEFEO~ERH T Oq SHET 4D | & T QA LALNT A 4 & = lezeg uay
‘TR 2GRS C T O 3NE) AL C LR VI
3
OB YOI EUTRIWS T ML CTLYE s | o

WEHWIRY & TRSEH
voIr

FHEEH - IR TSI YRR IFH G ES
OHYALIE EHFIYTALLLANV




1974

AU ORECIER S g1

EPEIRE A
PCTGRR WD HIATEN S U T

LR O M OE PR Y | FHROFETE U3 2 MR CUNGNTEREFETE  ©
AL G PRI D AT
2 B A S D DI WG @ YN RENW
QLG INH T HWBIIOO MXEW A FW | Bam ) OV B K o T
UGERINAAO D FER "G LU RSB | BROIEEE © TR NIHE S 39U
(N3 < ¥ ) &m@wwﬁ SR I QT EN N PSR | WA N9 A0y @)
"R R e(Jxﬁﬁ gy
2G> ERKRBOMEHEL 0 RYFHETS
1@ k%mw%mlaxm‘,%% Hﬁaorﬁ oomﬂu.m@mbmmzu
NI G 7E O~ BN C ) 2 EESEE u
w32 @;Vg%@éﬁm@< WAL RE 2 5 . 5
¥ 0 RUWHAR QFT  [umoL-00g Hﬁﬁm uruy] T (0
AL G AR MK N B BT H
YR ANC DA O~ BN G SR 2L R4
‘N A AT M "2 ROMINCMYRO AL YIRID. UMOT-00F & | IRl o~ BN @ T ONMEAEIE ©
LG EXTCTORY
WH YRV ESEE TIT LY AN OE K
DEZ—HLAA YT LQUYT "Q AN [@YL
s YL S AN LT L RIS umo],
CRIFHW R 2 G bEEe g | 09 ezeg WY 2/ F ° G A DUk rhENE YU R I LIEIPHCO~ T L A2 K]
BO~— L CA Y TLGI N T ROL | SNETHEOS 2 F% 2 2V th Y HE— | HMBOHRURERE— LA YL @
QUL B
CRAOFHHE W DT L3 L OB WINHN BRI D) VIH | TS bW G P13 QIR
SUIUZ B T2 ¢ TAn L3 | "QUR SRR~ DT T2 %w O~ oY T v Fons D
YN LUR ST OIS
UG
WL L~ (( 6 =T QAT T 2TE 6
O EREE
CEIFE L 2 (S L LU
LY O RULG LHEFENGE TN ©
3
OB YOI EUTRIWS T ML CTLYE s | o

WEHWIRY & TRSEH
voIr

FHEEH - IR TSI YRR IFH G ES
OHYALIE EHFIYTALLLANV




144

R4
W AHKCERTGE " C TR0 2%
BERIT TR - FHEN =8

0/ “WHEREGC SHEN cTRns @
SYQURBYEE - IEHE K@
QWY L AO~BFHEN R0l ()
O (PERHBRET ST HZEY) HFED va
TG LT STHOREFHITZ © | ™
CYQUR BN EMNT 2200 T —
CO~FHEIN T A0l RSO
QU £ "EREQHRETZ O THENEL  ©
W RS PN DU Ly 03 SYUQUDEACHTL S B 21
—1 VIH "QUALL > 29 Sd 1.0 VoIl NI | OEREREERO VG s nls D
YUGUREHE R NS EIREES]
LRI N B QYT NG @ | % M
NI R PRI ) YU R I B e X%
¥ ¥ ) | % %G S SN EN2RHH LIS | O~ E KOTSRS O | 9 (S)
‘TR hHEH 2
HE RO S| D)y UMOL-09d g (1R
O ST ORI Yr [UMOL-007 peqeiiseN ]
‘@O N T @ LT
HAHEEESCG T L AARIITELE %D 0
VDV G LT [umo]-00 tezeq unwy ] ¥ (b)
LG RWE AV L LR E VB 2N
EE TRXVNC IR E O QI QY
L 2CRAMPNNT RVEY > HREENVHC 2
DI S 2L S S GRS [ F o~ W= YU EH RIS # T
P A¥e) | STAWFEHE I LB EZEEMNROL T NG RO~ R LB @
YOV R B G CEIRR N D QET
TINMEOERR “UE Y @RITE C I FEDY)
AN | BRI CEHEBESERE 2GR CGHI)C (€
(M ¥ e) | SEERISEHE) I 210 B0 W B X CHRE CHERE af2 scrcasl @O
3
OB YOI EUTRIWS T ML CTLYE s | o

WEHWIRY & TRSEH
voIr

FHEEH - IR TSI YRR IFH G ES
OHYALIE EHFIYTALLLANV




197
(0T 7S ¥ g5t S0 "R ME QO SA-01d) FUAIEISRE VOIL - Bt

"L G IR C DR A —
SAFZAYS D BFEMEERE ©C R 2SR CH T
IH% 436 (R EE O AR Y | (SR OU QY g R O RO Moy
‘RIS LA G L GV FH D | VHEER HOE 2 A MR ey Py
LMOWM WG LI LGREET ) | RO T Ao~ R Lo | Y
NI TREIET) | AL L N QOWIFIH OO TN | MMM R RSN BT @ il
Big | &
® (S UL L O 4 0y %
WU S 2 REROSSIAERE) 2 (7
WA YR Y ErE £ < T LIRREQ T L
LR[OI AHWEE | L (4 ATLHBY HNOEHSLmT O | MO
LG LRGN Y RN PRVEEGT
A <¥E) | SEGE RCHEM VIEOWFHIGERR | 3 Y oS B S U RIEG ks ®
R BYY:
L CLEA | QUL RSO QUL T HYL P
%l AXE) | WENCTRIMHAERL A (=2 ¥ H | HY Wl WY (4=208%G @] 7
LG QARCONFE LY ET NI UG @R o o
U <¥e) | HERZGE RCHREW VIHOWFIGERE | ¢ ToI UG Fiy HEOEEER ©
YUCURTE - Tl
LG LI - WER LA = | AR A F=FOFEE N CIHE
I A¥E) | FEINCNEESTT RCHFGELE | QUIXSURE G COHEMEOET O )
ohE &
D 5 RIS WL | FUPRY, - THE) SRTHEONOIE g
ELVMMRA NG FOHTALL L A | LEZEFT TGN " HNMEEOET | WY ¢ =0 05 EFY QINET @
A
GERTUEHITE PAATSI] - /e SN o
YR EH FRARBRESH T2 © | A
YQUS B
N A s T (D)
WIS LROWEA SR AR REN
Famzamol (WHT) HEWHTHET ©
"Rk & QBRI G RCE) 2 X1 e
CROFEWT D | YO T G QUEBEAOWE - TEWT 9 | RO KO G e
CfE S DRI BAS T VME - DI T | U3 2 RO BN WHM IR WHARE | C#E N @Y CHE) HLodhET O
3
OB YOI EUTRIWS T ML CTLYE s | o
WEHDEY 6 TREEH BB - AU W)Y HEE GRS

voIr CUUALIE ERFYIYTALLLAN




NOTSTOAANRENE B4y hmon JICA
BEEYENHETEANIGRIERINE - BEAS #HALtT v o REHHAER

6.3. —REZVFENREERROEALRBEE (hOBEEYHMLEFE)
& D g RE

PEREMEAS BRI ORBFRE L LT, =¥ o Ozt & LTSN TERY, ZOHT,
AR A A SPMELS AFEMOTFRENEETE L LEZEZX NS, VA 7 VR EHET H, VA7
T OFENT AL SN TN T=d kb v v 707 385 - [BlI D A% 4T 5 MRF (Materials Recovery
Facility : @JREMERR) TERX D, =a¥ U OMOMERER (2R NT7 0~ BEREEM Y 5
A I NHEER) 1L, R AT Y 2 VDERE SIVTWRWZH, 22 TIEBE LRV,

RBZE L LT MRF 2% E L7284, MRF CHEIRS 2N b D (T AF v 7 &REDIN) 1X
P & L TR 4 mﬂéhé Lt s,

PEEEMEHIE B fia% & MRF sk DERALS B O, JICA OBEF = v 7 U A & (BEEY)
DIEHIZHE, EVERZREE (Xt E Ee) 2175 &, RO LBV ThH D,

x 6-5 BEEVRIXEHEZLEABEOREMSFZEDLER

k] BEEMBRAF TR REXR (WRF)
= S
» Waste incinerator (Z3%*4 L ,ECC ™ Red pfo%lii% ﬁi—é) g) &@éﬁz}’bf Plastlc
SN ET o 2 > F 1) — 3 (Z5% =
A muﬂ FIEED% ;;7:7%;: U & LT@%{JL%Z) Zg ECC 0) Amber 'B 737: ) k L/
° TOFHEE DI D,
- RIS, R OKEL ER, BEEEMICHR | - FRC KELER, BEEMITRDE
VE DRBERETT DERH D, BEE T DMEDD D,
- C AT BEORTAOREE | - REORIENRET D0, BRI
D&%, MRF (213720, BEAE B DRI 72V,
- © RERAERESERI B A B M, 4y -
S (L, i
(max & LTOHRNER) 20| - [k
DOYA NI, FEFITNROD, BE | - VA A PE Yy I=RBET DS
FRBRE FAOEHFNITDH D, O L EIDDBB ST Do R
Uz AAME =BT S H D DD T = A ANy H—%TEM
ZRERIGH 2 LT D, TOFEETH D,
© ERCEETEHE 7T b TN | y E
Zof b0 TROWBERT SpEss | L EOWHIRERERR LY
2. R INEY,

6.4. FHE: JOJSLEOERREERRET,. BOTEELRBEHESEE
IHH & DA x

FHE - 71 7T ABBECITON D BRBEA SRS SEA EMES, NV T T T Y a [H OB RN
HIEECIE, SEA ZR® HIEHEIZ 2\,

RIS TR D — B BRI 2 DWW CUE, by DB E B~ A 2 — 7 F %2 (2018-
2032) IRENTNDTZD, R AX =77 BT DBREASEBIZOWTELERT 5, Flv ALY —
TIUTligk TR Y= hE LT, FREY R T L8577, AN S8 ITRSTWD, [l
AR =TT %, BRESHAEUE £ 7 TS HIBREE T 2 A X 2 NOIEE G ATV RN, B
BN OMEBRIE 2 5 A TR Y . ZHUCHED T BREAREE 2R 5, EBIEHERR - OV T,

FETHRH L TWALED, AvAX—F T3 D7 1L —AU—71ZBIF5EzxbnHRAa— 7 (G
46



NVTSTYVAANRKNE BT vhtio
BREDRANREEBAICHR DS FERINE - #ERE

JICA
“BARHT v o AT

DR - 5iE%) & TUCBET DR~ A =77 o Oft#iz gy 5 (kRE),
® 66 FALNDRA—EVJELF Yy ITEEYEETRSI—TSUE (2018-2032) DFLHE

M7 B IE H 2D
VN, T R A

1T,

i={= j?*ﬁf; 4y hFEENEEY R4 —T5 U (2018-2032) DEEHE
B, BBhR
BRI 2 P A | TRt & 0 312 .- SIBTRELMARA RS 10> i
V| TR e - AR 5 ) B Ol TS,
INGYEED gﬁéﬁ&%@ﬁ
%,
2O UAEHELTWS, U A 1 1L, Business-as-usual
P, L UT. WUEBEEEMIZZ O AN TS Sh5, T ) A
ik e | Bl TE) 20F, BEAEL, U YA 2 VEO R A ETe 3R (Reduce, Reuse,
> Recycle VFa—A Va—X UHA 7)) ZEATHHLOD
(A BIFRE ) Th D,
Eﬂﬁ%wij_zow/%)ﬁ% HISTRES), A b, RARREE ). HESRUAR.
b i KT B DB ) B Hel U BTV B 0D R RS S R C
° Zo LERFES, VFUA2EHFE LA T gl LTWA,
K50, K& ST U 1 Ol O KA 2 % 5 e Ay BB
S D PR TR BEEABIECE S (IEBIE HBIEREIL A L),
B AR D IR EM LF U A2 T BEHINC & 2RI DSEYN AL S
HEIE 12U T YA SRR s B AN B B (IRIZE B IR
T - B AT O, X7z L),
B by YT U A1 TR TS > I HCHHO b O TId e
DRI P WO THREETIEAN, FIHULSY SOl B R R s~
%ﬁggréﬁ% FUF LT AR D S (EBIE B B I X 75
7 (=R L),

U A2 TR, BEEEMREAIEE. o R LR i R Lkt
L. TROHENHE 720 OT, &L % Ho0t Ltk
U (ERTE B BIEHI A L),

47



NVTSTYVAANRKNE BT vhtio JICA
BEEYHFHREBEEAIZRDFRINE - HRAE BASHIT v REHHER

7. —REEVRIREEROBIESXEOARREFEL

74. $#HIREE (CAPEX)

CAPEX (TFEMRRFHEREC R A BEOIE X FRITR LB TR ST A B <. ZHUTHL
T FS BEBECIXFEMIGRETEPE D & 5 1T 78R 5r £ CRHE L 722 \W 2 O BEE DO FHE & 5 WX ERE D
CAPEX L HLFREES) & DEURA ST L, 7T FREICHKNE L R D BROME T 5, £7-. KB
AT [7°7 > MEEHETIER L ORYE) 177 0 MSSERE T3 [HA - B85 TH) BIO

[E%GEE - ) 0 4 THEITHEREIS CEEE OB Z855T %,

Z O 4 T H ORBRCEIE I IEAEORERCTIX T VT B O JICA ZIEARETOEH TIIZNEI 45%,

20%. 20%. 15%FEECThH o7z, FHMRFHERE L FS BrpEcoB A H BRE FRITRT,
x 71 FHRRETERBEE FS BREETHORBEEB ORI

R FS BB T EREREIS

77 v Ms R L OWE 45%

7T MR E T 20%

ok - T 20%

it - B 15%

FHAERETERPS T ERIER
WERUMME | ERETE I% =

1 Bk L3
1) #axfidbima i X X X
2) AR - BEER X X X
3) BRIsERX X X X
4) BRIETT A H I i X X X
5) HEH A AP X X X
6) REVH]FHER DM X X X
7) 18 JEER X X X
SR X X X
10) #a7Kax M X X X
11) PEKALERER i X X X
12) EXRH X X X
13) FHEEHIEER (i X X X
14) MERA X X X

2 K-S TE
1) B TR X X
2) EARTHELOSME LF X X
3) ERERE 1L X X
4) BFERGERH LF X X

3 FOMoTEHE
1) FA3EHER N OSSR X X X X
2) TR OVEEES X X X
3) EOMMERTHE X X X X

711. CAPEX D5l
T T B D JICA KAERTEE TOE A L3 ~ 7- 5451 10 - CTHLEERE ) & CAPEX O RR A H&pf
L7z (TF¢),
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x 7-2 AEREH E CAPEX

T CAPEX CAPEX Eiff BE
(k>/H) (&7 USD) usb/ k> - H) (E4)
400 45.6 114,000 | X b4
600 72.0 120,000 | v L —>7
500 27.9 55,800 | % A
250 27.6 110,484 | # A
476 55.8 117,227 | #A
800 62.0 77,500 | %A
400 55.8 139,500 | % A
700 62.0 88,571 | %A
1,200 120.0 100,000 | 1 > KX T
1,000 120.0 120,000 | 1 > KX T
71.2. niEREH & CAPEX DR

ALERRET) & CAPEX [Z DWW CHAANRAHT L72AS R, 7255 R%= 0.8147 720 1.0 ([ZUTV 72 DAl

PRRET] & CAPEX OIZITHEBR1H D Lt 5,

140.0

120.0 y =0.0988x+2.3592

2
100.0 R*=0.8147

80.0

CAPEX (MILLION USD)

100 200 300 400 500 600 700 800 900 1,000 1,100 1,200

TREATMENT CAPACITY (TON/DAY)

7-1 AEREH E CAPEX OEREIFAHTHER

R [RI oA et SR

y = 0.0988x +2.3592
y : CAPEX (&7 USD)
X ALBRRES) (h/H)

1,300

UL, HEPROPFERNGRD HILD CAPEX (ZHZZE LTOETH Y | Misk oM. Ao

Seftt . AR KHE, RS 81T Lo T CAPEX 1372~ TL A,
PLEDZ B ST CAPEX O L3 711X
o MLFRRES) Zy = 0.0988x + 2.3592(24 TiXD TR - FER & DIl
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FROXTRO T L 2R SN 72 CAPEX IR E 22TEfED & 555 1T TR EHE I CAPEX OWER &
PNAROARHL L 72 23R 2 sk 6>, el IR 21878 URIK 2 PEbR 92 7R 2 Mt « s 5 2 & 24
T 5,

AR TR A - TR 0D Pre-FS 1T AU TUW A ALEREE ) 500 K /B IZ-2V T CAPEX
ZRT DL USDSIS B &5,

=& 7-3 HEFOFEER LIS v hTH Pre-FS M CAPEX LB

At B %t 15 ERAE
Pre-FS ™ CAPEX (&5 /7 USD) 5744 | 8234| 6989 | 70.00
Pre-FS @ CAPEX=H[aJf 4y 5 111% | 159% | 135% | 135%

b5 BHD Pre-FS (/RSN TWND A LM FeffAfiks) 13, HEIFOATHREROK 1.1 5 T
ARG LA LT D, F72. Pre-FS OREMICEI LTI 135 THH0, ZOMEIIAEEEREEZ5E
BLTLEANCRE LD LM TX 5,

7.2. #HIEFEE-EEE (OPEX)

OPEX 1Z—7 1 U7 ¢ —& ] (BB, FAREH, BB, P07 20 3B, JKkas
ASEE ., ARA T KBS E | BRI % RO . A 7 T 2B, MEaGE sl s
IR D NFE TR S 11D, BRI (AMEBIZZDOE A Ko TR H120) ZERVZE
IR 1 AERI O X CAPEX D 4~5% & )5 BIAZ 0,
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8.  AFREMERTIAEEDBRE

8.1. AITEHINTL\S WTE Hfl

AITHEA ZNTWD WTE BIROEFITFEEMFERPEE TH Y | TIUTIR N CTHEEEM T ALIE

(H 2GBTS HL) & 72> TR  FEEM A X R EITENCER SN TNDLDHTHY .
HENZ T AFEEEN LI S AU TUVRY,

AFR G FH AT 2 BEREBEHIE B AN X, BRI D BESEMBERIFAT & FAM 28Ry Cliihin b 2
EITTROD, AFEAIIZLL T ORI B 5,

- RN OBETEBEEMLIEEA X, =X — BN O—D> & L THLESIT b TR Y #
BORWVBEEY ORI ERRE LT BEOBWEEMOLEZRAT D) THo, &
DIRVBEFEMZ TG LTy (RN ClE, — I BEEM O GIMENZ & & 4351
DHEATND Z &, BEOROBEEEM IR ST, A X 3R 8\ L DB T
FUBERSAER T 2 LB 72\,

- BOETIIBEEY B T R L X — DRI TR < BEE O AL A 0 B AR
& LT, BERVLERE AT DA W TREEATTO LW IO RBBARITRE L TEd
DTH Y, BIETIL 2,000kcal/kg %82 % =\ O FEEVE D FEZEY ) 5 1,000~1,200kcal/kg &\
STARWEEEY) Tho - T HMIBIREE (Al 2SI Z1T 5 2 & AV AT
Thd,

- milwd@%ﬁm@&?ﬁ . INETORBRAERE 2 T, MERHERFE AT 2 & TREY

CEOV NI p—~ /xﬁw@”@m\ﬁ@ KN A I D Z LIS AIRETH D,
DT, BRINDOBEREY & 135725 KD < FBEEDIRN A 7T 7 3 2 [FHDO MSW 1Tk L
T, WHTE D ATREMEA E

8.2. AIEMD/INLI ST EHIZEHITSHERARTREM

N7 TF Y 2 HO MSW ITRAIETH Y . ZDOFEEIT 1,000keal/kg (K 4,000kI/kg) LLF T,
b4~ #THD Amin Bazar Landfill O Z & THIE L7z 3 i)sr OKgr. RSy, JKAY) DR 738 EE:
I% 600kcalkg (9 2,500kJ/kg) FEEETH D, =D E £ TIIMBIEE L L CITBEEIRATRETH D,

SYBIEEREA L, B, AR, R O S B DS HSAUE E OB O TR DR
PRI 72 BEEBEHPE B OB AN FREL 725, Ll DBIIUEDENIZEWHIM 2895, =
Dic, AL > HHD Pre-FS TIXHH DK E LT, BEEMNLOKGOBREIZIEE L, TAE Y b

\CRHIRETE L7256 R OWRWMAED L, 2 ZIC A& B LB T 2B AT o 7o/ R, 1
R DA TR DI 15% RN T2 Z L VI L7, Z OFfSRABEE 2 T Pre-FS CTlIBERIRI S
ZHOFENE A 1,200keal/kg (5,000kI/kg) LEREL TV D,

CDORBEOFEIEYIT, BINOBEFEMBERFEBEAN TIIBEENZAT © 72 DITHHBIEREL (LARREL 28
WE LD, —F, BAROHE N EHAOCIUXZ OFED MSW I3MBREL (baRED ZHnW5 Z L
UIZBEEBERIEEAAT O 2 LN FRETH U . HATAIHLED S ITAIREA T O rTREE T & v,
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8.3. AHRIMEAIZHRLHFRE

BRUIZEBY ., HifiZ Db OOEMNEITRET DE3 D720 DD, BEFEYIFEEFZED ERIN
WL B T ENEE ED X I U THERT 20K ERFRETH D,

N T T v 2 EIZIE FIT ‘Fﬁ'JF— 2372< . IPP (Independent Power Producer : JHN R EFHES) F¥E

TIXRMFEEFE DO ORRBIZLV AEESE TRESINDEA & 2o TN DY,

2l Pre-FS #3:, 10-24 B
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REDHRANREEBAICHR LS FERINE - #ERE

JICA
“BARHT v o MR

9. FRAERRBEBOLTR - EHX

9.1. D—U avRERS

9.1.1. =
A TCIX, BHEMAREECH 7=, B 2 FEREMA L, ERIEICHT-0 , 3%
Ko« IEFEICBA L TIZ 2021 426 H. 11 AL 202252 AOGBF3BIOY—r va v Fad 74 T
L7z, TOMEZ LI FIORT,
=l =153 e EILES
1 |2021 %6 H 8 H | AEEMOT-HDA &7 aU— | - Local Government Division (LGD)
a7 EWHNESIT T MSW @ | - Local  Government  Engineering
B HREH] HEST Gy B RIEIARIR 95 Z & 23T | Department (LGED)
15:00~16:30 X DFEFEMBEAPREIZEI L C, HAN | - Ministry of Environment, Forest and

BEFAZEAS oD FE s FIEC WTE Hifff
RFW AT 50D EEREE A
HHEL, X777y o Bl L Eim
1To7=,
- T—=< 1 : MSW LBLD 723D D FEEE
%m&%%&m@# KA b
T — 2 i AMENC BT B BEFEYbE
ﬂ%ﬁ®%%&@%$ﬁ
T—< 3 AHEOME (HrY, A
a—7 PHEEH, TR, 57—
o)

Climate Change

- Sustainable and Renewable Energy

Development Authority (SREDA)

- City corporation
© T DOOBERS

2 |21 11 A3H | #F 1 BOEmeEL T, 7uvzy

k@x%bixwﬁcfmylaFw%

TR A % . VB ERIORE S L )
10:00~12:00 mﬂm%ﬁmgﬁﬁﬁ&mW§&%%

BRI DU TRE A,
T —~ 1 FEIMBEAE RO &

i H]
T~ 2 BERMBE AN R A AT O
FAHIH

* Local Government Division (LGD)
* Local

Government
Department (LGED)

Engineering

* Power Division of the Ministry of

Power, Energy and Mineral Resources

* Department of Environment (DOE)

Ministry of Environment, Forest and
Climate Change

* Sustainable and Renewable Energy

Development Authority (SREDA)

* Public Private Partnership Authority

(PPPA)
- City corporation
- X OfOBEE]
3 | 20224E2 A 13 H | sl R A E 2. BEEEWEEAIFFEEE | - Local Government Division (LGD)
DEANNE (HATOBE) | {5Yj1EXT | - Local — Government — Engineering
B HREH] RIS ATRENE, D DIES | Department (LGED)
16:00~18:00 L’DI/ VCERAA, * Power Division of the Ministry of
T—~ | BEFWEAPEEDERE | Power, Energy and Mineral Resources
" * Department of Environment (DOE)
T 2 BEFEWIEANF R EEOET | Ministry of Environment, Forest and
JVIir—2A Climate Change

* Sustainable and Renewable Energy

Development Authority (SREDA)

* Public Private Partnership Authority

(PPPA)

- City corporations

© T OMOBKE
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REMBENFEBEA IR IERINVE - AR rXert T vy RETHEM
9.1.2. BHREE

(1) %$1[M@

BREFRE B - OAY MBS [EIR=S

SREDA BERIELA I T BREE (T LU, WTE 1%, BEEWAFIC - TRAT D

miﬁ%ﬁx(f&/ﬁx)®wﬁi
D HENT AL I TR I 72, &
LD FEAZHL, RIEMEELSEL

THATEwEHT 5,
F D DB | BEENL, BHICEDSH D XA F XD | BERF OBRBER DR E A 850°CLL &
& LEELRFEAERTH IR, ZNEHETS | L GEIET D2 & T A A% 135y
B2 oi, RS N5, BT, EIROPERN A & H

W TR L 200°CREE & TR 77
S IVE—TABIET 5 = LT, HER
TARD LA F %2 DEA K E B
X, PERA AT DF A FF 2 DOPEH
B LINTE D,

City WTE OB AT, MEHCHEREATREAR D, | RIS K> TR D,

corporation
Ministry — of | [= A2 N BESWEH T 07 OB | [TEadRit] B85 27 2R+ 5 7
Environment, | 5|2 451 Tl L AICERZFEE 2V | B Y2y R EAT> TS BAOH %42
Forest —and | 22> iz, HifE, SWM BIRIOHIEC | 7,

Climate B LA TEY . E b7 BERESND

Change £, 6 A 10 BICITEIFROAER D .
OB T END Z LN
FINTWD, BATO SWM £ TiE. EE
BEFEW D4 R DILEIL A, FHE TR
EEN BE~ODENLV DT oY=
7 NOBIFEITESRE YT TV D,
(2) %E2H
BRERE B34V MA EIE=S
LGED WTE OZHH 7mtx BT A | BARDYES . #15 HIEIRIEZE OFTEXIRIC

77 BIRIR DR & BT, éSWwagﬁ HEAHE ST D, %OT
HHEVERIZ. WIE Y2 =7 NOEE, =
“/:79‘/7 nﬂé @nx L'EL'@ < LXTFLT
LTCWAR, TDLIIRMMGEICETESNT
W5, HiFAAEERE, REGEICX2®G, =
//ﬂ7)/7 W at R EE AT

BEAEAL TS, IFATGERIL, ey =
& Mxﬁ@] CEMESNTWD Z L Z2HERT D
7o, Rf#0O WTE BAFEE 1T LT, KPLIZH:
D HEk Ll OEBIRIN A WRET H L Ok
OHHEREFF> TS, £72. WIE 'ry =7
b~ DBFE o ONE S 2 3 5 72 OIiEH S 4
% . WTE Jifigk & & O1EE « BRI B9 5 Hiffr
HLd 5D,

B OBEFEYEEL)G WTE (| FEEEYE BLORE & FAT2 TP R BUR & Hi5 B
i 2 5 BB IR A E | OB TED L I ITh D S TWn a0t k<
7, OIS 7V, HERFIZ WIE ey =7 b
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EREFR

B - OAY MB

EE&

DRFZEHICESEE L TWDHOT, EiLosE
ERFOMEDN D D,

DNCC (Dhaka
North City
Corporation)
(City

corporation)

UHR—I, A A HAROFERE
W DI E DFLED,

10 FFRRID B AL, BERWLERE X 4 2 FEFEM D3
ENEIT 1,500kcal/kg FREE T o 72, D%, BE
FEMCEEND T T AT v 7 OEIMZ LY, Bl
TEDFIXDOBEFEW) DFEE T 2,000kcal/kg (21
MLTWB, o HR—1VOE4E . Senoko fitigk
TOIRNFEEEIT 1,200kcalkg, Z A DA 20
FERTOFTIAE Tl 1,000kcal/kg FLETH > 7=,

PPP authority

[z 2]

FANE O PPP 12 LD WTE 7'y
=7 METIVIEET HEZ OE
FRHROPRBU G T 5, N
77 v aE X, PPP OO
HOWERETA RTA v EFF>T
BY.WTE 7uy=” NOBRIC
BUNTHUSBUN & 3859 5 (i 23
TETW5,

City

corporation

HOF BB & - T, B %
BRUCEMRT DD L BEEWE
SRF (Solid Recovered Fuel : BEIEW)
BETERREY (RS2 D LTl
ED LR BRI D7),

SRF OFEHA[EEMEILZ, SRF OWME 21T Tl
2 —WF—DFEIC b i S5, SRF OAREN
2P DR A T2 SRS, AES
SRF 13 ] SIS T S 5 ATREMEN &
bo Fio, B COREZEMRA 775 SRF #xx/L
F—ERE L TZITANLND DT TR,
ZA DA, SRF ZkHE LTITAND Z &
MTEDEIEAL ML H D725, RDF
(Refuse-derived fuel : = A[ETEAEL 38EDEH
FENT-, ZD X 91T SRF 13% D —H — {5
DIFEARET D, F£7-. SRFIZIIZL D7
AT I BEENTWDAFEMERH Y | #EIC
BEHISNARWE XA X v B E T RRTEY
WY DI E 725 TREVEN B 5 726D, SRF D
WEEEETHMNEND D,

DOE

[y FEFEOTRE AL
DOE OF(LIZHOWTDH = A2 K]
SWM [ZEDEEE D TR
RHEZ L5 LTS & BfR L
TWb, ZOL DRI T, WTE
VIEEAFHENT D32 1 AFU AT RER B
DOWNTxE LT, BEEM OFAD
ML TV 5 &9 RAE A fRR4
HIZDIARARIeH MR THH, L
ML, BEEDOITE A EITEEYD
ThHO., KEHEL< . FEEEME
WI L AATEICEL MER D D,
ZDI=h, HbKkFE, 7 bk,
e bR, Mgt &, B
FEMEIRBESE D Z LI D RE
THY O ATREME IS L7221 uE 7

WTE 7'u =7 b BT R0, BREEIZE
T 5 2T OIEASORLH OB 23857 L e
UL B 7200,
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REDHRANREEBAICHR LS FERINE - #ERE

JICA
“BARHT v o MR

EREFR

B - OAY MB

EE&

H7ev, WTE Hiifix, VA7
INREEZRBE T D2 A Y oL fE s
DT T AF v 7 BEFE IR & FEEL
BEORWIEY A 7 VBEERIZ L
FHTCE 2 rREMERN B D, £,
WTE 7uy =7 BB 57
WITIL, 55872 BIA 219 7 R
VT T AT o ANREARIC

Lo T7 VT &h, ARBIhDHM
END D,

Ot D=
g

N 7557 2 [FOmEIL. WTE
7°I:l *‘/“17 K23 L —[ElIL D

\ZRTMEBEE 12T 2 50 5
_kﬂfééio . BRIEFEHE
%%fﬁWT«%baz%éw
WTE 7m =27 MITXTDOIR
BBEEEY) (RREBESEY) & nl kI
BEWY)) e —REICZITAND Z L
PNATRED)

WTE Hffid, wIRIEBESEY) & FE rIAEBESEY)
DIRE BT 2 LIS 5 Z LR TE D08, AR
PEBEEEM) X, AT 70 OMOFEE DR DO
TRAETLZ LIRS, DD, ZNbHDFE
A YN IR 5 HERHIUE, WTE 3R
BREFY = T ANIND Z AR, 7272 L. R
PRVEBETEY) DEIE 3 E D & B P 7 )L X

— (&) DR T T 5720, FITRRMEE
FYOENEEEETDVEND D, falR7e B
PINZRE LTl MR MO @ VDO BE
FEM DR AR L2 0 | B FR OGRS
HAHTO, MOBEFEY LIRS L TIWT RN
DHL®H D, ZO LD IR fEkR7RBEREYIX, WTE JE
HTOZIT ANBFICBRE SN2 57
I/\

LGED

A F X HOHEHIZ L DY X
TZIXED LI b DN, BEENTA
DD X 0ERIFHETH DD,

20 AERNCIZE A T2 v OFET T BEHID
WA Ch-oT=, UL, BfED WTE £
HHZOWTIE (Eiboo E350) | @7t & iE
HAHEERRT LR, XA 4% O &
IZAECEREEA~D U 27 PRl E T
mz o,

City

Corporation

1999 -0 WB OEEIZ L D & |
BER S 4 5~ E BEZEW) D fe/ VB
i%?@ﬁ@f%é
5 BB N TMIkg X I
6,635BTU%/kg TH5H Z &,
K EHEDN 50%LL T Th D
z,
JR5375 60%LL T T % Z &,
AR & T AR I A
M25%LLETH D Z L,

JICA FRA 3 dE & 10 Pre-FS
THEME L7 BRICB VT, Amin
Bazar Landfill CERELL7=% > 7
DFERIT, LTO LY THY |
G 50% % B2 T D,

WB O EETERINTND LV KD b
WEEFEM D EKRITHOWTIL, Bix I 7iEIC X
V. BEFEW A WTE (2B L~ L DFEEC
BEIEDLZENTRETHD (LB HICEH
), Flo, WB IFEER L TV D TMIkg &
I FEEAEIT, AR S T E R AR DO PR % AL
B 5 3 —1 v /30 WTE SISV THE
ENTWD, —HFHAKDEAITL, K%L H
BEOKVEAET Z Az W > TE LR
Ho . ABEREZHOIUTIRAE REE
42MJ/kg FRIEE) O ZHa B L TR T
x5,

22 $5#E : British thermal unit
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EREFR

B - OAY MB

EE&

KT ER R 62.8%
Ko7 14%
AR 23%

N T T T o [EHOFH AR
WTE 77 > b D720 1%, FEEEY)
1 hrdiz EDL H0VOHbhE
V> Xty sYAN B AW = CA Y AR PVIEN
Fim, EOXHITTIUIN T T
T o [ETEHEATRE & 72 D DD,

1 N DOBEFE 2 LT 2 DI ENTE T OFi8h
ERVEEMNT, WIE a7 ORI
BT % CAPEX & OPEX Z 587 h—4 /L A
MZEoT#ESD, WIE 7Y ¥ =7 MIHRE
9§~ X Tipping fee & FIT OKHEL, 7' LE
TR LB BHERIT 2 2 E N TE 5, WTE
7uVxl FORETIE, 7uP=7 hoTR
TORHERMZRET D20 ENSH D, KRG 4
WCEEL T, 7uvxZ FObOBEEE ED
EOCHET DM, ey FREDL B
DA Z BT, CAPEX & OPEX Dfa =
A RNIEDL BV, ETHD, TIHODH]
PR AEEICMEL C, T ueyes FVE4E
NCEBLRRENE D eidd b, 20X H 7%
WTE 7'u¥x 7 MO « BFE 217
Pl MEOBNZH D LI, £ DIAT
WTE 7'v¥x 2 M CliadiE s 2451k L
L5 Z LIS 0 ey,

(3)

E3ME

EMEMRE

B -3AY MBS

[EZ

ZOMD%
hne

N TT v a [HOBE
HEYFEE T, PPPET /L
TEDOEHICTT—IF
DD,

Tyl hOF=Z ) T RE AT X —0&EN
HETHD, MEZEIC, BEBEHMET AEEOF = v 7 KA
v REGOTWD,

BERNKIZ E D X 5 iz
Y5 D0,

BERIRICIZFEIR ERYK DB 5, KT A > MOEEERER
PR EANDY YA T IVINARETH D, RIRITAEWLE % E
TWA7280, BARTIHEFIR G X 20D ER B 72 H N7 HE
TOGISEL L 725,

PET AL ED X 5 I1ThL
Y5 DD,

IRBER OPEH 213, S AT S Z L TR S
%

LGED

REFEA 10 42, HUEH
REFE2FELE N Z L2
23, BRI LR E I HE
5D,

ZHUZRARDEETHY . LV RWHIMAZREL 2 %,

JICA

A~ =B R HESE X
WTWDEN, oI
TR HELE SRV,

2 =2 50T 100 FELL EOREL 2B T, BB A tizik
REER-ZEREINch Y . RO 1,000 ikl BT
BEEEN O D, WER TR, T AERE R, A h—
I FRUZHER, THE~ORHG, BUT v A~OXS (i
BIRELDWBEE) 72 IZBW CGREN D 5,

GLEEI)

& > B i o FEFEY BE
HEETS a2/ T
ML D, T=H Y
VI BHIEREDD,

(Ab# > AT X W [EZ) DNCC X WTE (2B L CH[E 3
EREIZE ZAE ATV B, BIEAHIIUS EEED 7 mt X
EEpEIC 0 . HE 3,000 2 DIRA Z 7 (Mixed solid waste)
ZHEREICRETAINENDH D, S0 L ZAMEILAR
AN

City

Corporation

1K 1,000 keal/kg DEAL
HEE LT HTODRA
NR—=A % ED X ITHE
BRI D LEEVDD,

THERENDIX, KOEFEEREWO, MHReT52
DN FE BT 1,000 keal/kg A T~ 72, HERDOT=9
VTR MEETH Y . 1,000 b/ % 7 BREEERT S &
THE, 7,000 b DORFREAN—ANYE L7025, HAT
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EfEmME | B - AL AR [E1E
E T IUTHBIREI DS LEETH D B b 030D 128 Hokk

B BENDT 5,
F-RFERBREEIL, FA AT U DOFRAIR L 72 5 RIESe,
WEHISET (EXROEN) OFEDLH 5,

ATLEE (ZAOHROT | IRA SAITITE R ERNE TN TND T, A X URRE
DORTEE) T BEH A, | THAREMNS D, BRIFIEOZDIZIE, Ay 28
B OREIT2 D, IMENRH D, FPERHZBWTH, X X — KT
2 7 R UKD ZHA~DIRFANZ BT 20BN 8 5,

City

Corporation

9.2. EREH
T—r gy TS T->TlE, V—232a vy 7ORMEMELRT TV x U X2 ER LBINE I
*UCTHNEDEIEITTZ, FEMIPERD RMAERS UV—2r 2 a v ITRT,
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10. R+t 2 —zFRAL—REEMFENRERROBADRE

101. Rt/ 4—%42EAL-—REEYRINREERBEAIZCH->TD
iR

10.1.1. PPP HIEm

PPP (Z:5< AW —E 2] Z8E A, A —E2ORMA, 20 L-LEfERid 5\ iddGE
LoD, FEFEIICEMI D, ) T EDREARNRAHETHY . ZERENAT L LICID—ER -
LAV DR T 2SIl IE L, TRICE 2 A G/ INRIZE O 2 MR H 5,

ZOXIRRERE X, N7 TT Y 2 EHIZB O T RBER RIS M OB A% PPP 12 L 5T
ITOBNCHEE L R HHIER COMEIT, UTORIZHD EEZBND,

(1) BUGEAM/EEERT IO XDOBE
AHEFICBNTHHMIIR LTS LIS, —RBEEFEMEZ XIS L LT BRI BT OEA
WZBR Ui, Gl o224 M 2 A 72 50 R N2 AVE COMIENZ I 5B AFEE LB E 2 ¢,
IERBEMTONRITIUTRGR, INEFEMTHICHIVLETHLDIEX, —EORGIRE 1 Z2H
T DL N OEAHESH O TH 5,

B FEEYIBERE IR ORI A (MR dERRI Y 7o 0 B & H i AL vE)

W FESEYIBERE IR OHERFE BEEYE (MR - (B R T4 R E HERE BLAE )

B FEREYBERE BRI OIEE T =2 U o 7 B (R OB IERMERE B « S 2R T2 7201

EFE=H Y U TTREIEE, B=4 Y 75k, #EEFHMIEEYE (Key Performance Indicators : KPIs)

I BT, PPPICHEADE | RIFHEZEN D OFEREDONGF LTV, FERBRE 2 I T DB (F
FHOGRFEILLE) 1ZOWTH, BARRITED, BEREMPERIFEEFHED IR -0 e BRI K
OFERE AT D FEE ZHUNEET D FhiE 2T 5 Z LR ETH D,

RN 7772 2 EIZRBWTHID T L 72 2 BEREMBEIE AR OB HE 2, fhE TR O
MR - RS - FRe AT O EEELEET D I LNARAIRTHD L & bIT, /EF RIS
RSNTODNFIZDOIMERAET | fETH FEh L T D K O ITFFEREE D ERER - EE LT
WD B A AR - BRI L, B COEERMLOMEEEIT I Z LAKRD6N D,

(2) BT BERR T O AQOBEENTRER [TTRIZCK 2BEAH]] DOEE

FEFNE T 0 ADKEMIZBN T, FEOREE LRDEIFINC X DB 7oy =7 NER
X, TeY e FOMEREREZMRT D5 ETARAIRTH D, BEOT BB AZBNTYA LA h—
VL TR D - BB L E DBROITEY A RIC K DB - MR IEE LL T ORITRT,
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& 10-1 EEXEFEETOLRITHITLERBEOBAT - THY A FICLHEHE - HREE

BB MRS - A

B IR BB AARE OIER CERD TIMSERE 3 B BE IR A i
ARSI ORI | (R HAR AR D),

B AGEPECTEREIERICR L COMBULRSRIT L LTORT, &2\ ik

FHEBRONE: AT M OVERERMFOAZ IR L, B521T 9 AL ME SN D)3,

Bepig Z DOHAEIT bIREEOBINGHE 2+ 5 L Thia AARE O MEH IR IR TH

Do

HAREOIERIZ SIS | B OFEREBEME~DO TV U T HATHI T LM,
ZOHOT R A AL—R|ZHD D ETIFFEHEEZ NS,
ERNAEDOFANEA (HEREICHD < YLD REGE)

PERE OIHEM CELERR DR - Hak - EE I

PERE DR T 5 ek OB R

TEZRH OIBRIL O FA

B Dfifig (LR — b 2224, BB B AEEK)

HuE (H, #5BEIRR) . SHEEMIM, BE - SRR - oo =4
QLR — 23K R OVEE B A SR 31T 2 S350 AR & B HERE(REED
s

B T&C (Testing & Commissioning) B2 331) 2 MEREMRAE S HOMEE CERD s
Mgk 5e T H R &3 BEREBE AT M LRSI OB ) IRk E S I), 2 2T,
B % OB QVERRE /PR ERE ), AN Tl « TV, AFRBREI R YEDNESE, %2
4 - B EEDNAST A iR T Do
%%@éﬁ%@]l:@%%@%&%@%m@%:&uVﬁ%ﬁwﬂﬁﬁgﬂs BEFENBERIE T
?\’

AR B

FRTE 1% DRAI
Ah. HERR R
T B

Tat RS OEERE | (27" KPI M OVE D Fefita VAT IS & EHIIZ FERi) .
B FETRROFEMBRNOE=2Y 7 (MEBEROMHERS)

FRITOR U A i 5720121, BESEWBERIR A DR AT - JEaR - 1EE IS EBRICHE D
ST B - FEEATHAHMWRT L =T boWNEa vy ML D55 5WITE A R
T D ZAENR AR TH DL, ZE 777 v aERENTAMMBEEZIT S 2 & IXREE L
SND, ZAUTOWTIE, JICA ZZTeiBsh OB G | 55 =AW 35 CEINM M 21T 2. 5
MMEFET D ENANTHD, ZOXIRAMEBHIL T, EROT v RE T I77 v aF
OITBHEBEINEE 35 Z LT, RERMASRENINEEINDG O LSS,

10.1.2. RENEER

Rt 7 2 —13FEEEETH 2L TR E B LILERD H, BE LT-FENAESD DI —
TEDFRBGE AR > Tc —EDBEFEMBEFEM BNV L 12 D,

PETEME RIS B A RIHE & L2 BB OMBIRE 2 U CHERNC K D IENNTTRE & 72 5 IR DB TRk
INDHAITTIZ 1,400keal/kg (R 6,000kI/kg) FEEES | AFROHAT TIL 1,000kcal/kg (K7 4,200k)/kg) FEEELL
EREEE D, FTo, MERRBUE S REE L RERICEE AR CREYETIUT A — v 2 Y v R oME)
SHANZH D, ZDX D ITFEBEORELE L TOBREEM O, BEYOFAE LAHEIZL L LT
APRKEV, FBAAEIZE L Tt Z » B D Pre-FS 12 TAL A ~ H 1D Amin Bazar Landfill DEEZEY) D
HEEDREZIT o7& 25, 658keal/kg &\ IFER LRV | ZOF F TIIEFRMBEHIFEEDOREL L L
TIEAREE)TH DR S 723, ZOFEsEw % 7 BT LEH 3 B LR 7 B BiZidokan
17%80 Uiz, Z OFERNSIBEEHET T2 & 1,000kcal/kg F2FE & 72 D Z & DR S, BEIEMRERITE

2 WCCET guideline series on intermediate municipal solid waste treatment technologies Waste-to-Energy
Incineration, June 2020, 18page
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BN BEIR AR RO EGE A TR T&E D FIATMINE o T3, ZhUE 1 BoORBRFER TH Y . FEBROfE
B BB T3 < OFBR ATV, KPR A O 2 0 E R H 5,

Plant Capacity (metric ton/day)
0 500 1000 1500 2000 2500

60.0 120
50.0 Total Costs/metric ton 1 100
Total Costs
b =
2 40.0 1 80 %
2300 160 E
2 o
= =
= 20.0 Capltal Cc-sts L 40
: _ ~ 0%M Costs
10.0 - 120
0'0 _ t U t T t T t 1 [}
0 100 200 300 400 500 600 700 800

Plant Capacity (1000 metric ton of waste a year)

10-1 BEEMBARERGRE L KERDBEFR

T, IO OEFRLSIMIFERY) OBEATBRE TRAET H2EEWE (XU A, HCL, SOx, NOx, Hg,
BAFFRT L) IR 5 0B85 508, AHTM:M%®H%%E%§E%K@EK%
ﬁ?é EINTELHMNFR ENTEY , EEOMRICHEH ST\ 5,

—Wm&%ﬁ%mﬂ%%7mwv~%k%ﬂﬁﬁ&@%iﬁé%gk%®%ﬁ%ﬁﬁo

NOx reduction (2) Dust, HCL, SOx, Hg

P ittt .l and Dioxins removal NOx reduction (3)

e e ’ . . - . .
:  Low-oxygen i : i e '- Ammonia § / '
| atmosphere | | | ; i activated carbon JEERTEEEEEEEE

———————————————

Economiser/ [ Bag _lj Catalytic de-
Gas cooler [ filter i ' NOx tower !

Flue gas
i circulation -
i (optional)

WCCET- guideline: seriess on intermediate
Bottom ash treatment APC residue (fly ash) treatment municipal- solid- waste- treatment- technologies:
. ‘Waste-to-Energy-Incineration+

10-2 BEEYBEHAIREE D O—2— b ESNBITIETRET SME

ZOT7m—— MIURSH T DB T DIMBIZHEH S35 b DX FEIK (Bottomaash) | AKX (Fly
ash) 35X OYEZZ (Stack) 7O KRZFUICHEH SN DR T AN B 5,
INHOPHOF CEIKITITAEWENZIEALEFENTEOT, FKNHITESEDENRKH

24 'WB. Technical Guidance Report, Municipal Solid Waste Incineration, August 1999, Figure 4.2 Costs of Incineration

per Year
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e )Y A I NTHIELARETH D, —FH THRIKITITIREET A DFEYRFATR ThRESNTHE
MDOLL BNEENTND, ZTDT8, RIRITAEY DI HACAERL TV M AN AL T4 5
D, FEEHYEAER 24T D72 WS IR I A BN 72 S D TRIK B OO ST TR TR DS B
LB,

10.1.3. R REREE
BRBER AN IS & | —fRFEIEBEAI R EMIE, Red BT TV OFFe X 21TV, ECC 215544
R D, DT, FEFIL, FEHATREMAE A EAIRA L, [EE X OVEIA 21795 2 & 12725,
BRBER B OFRA K OFRUZ DN T, WERE L FITERS (BIA BfROGEML 6 HE2 ),

B A A

MNFER AR 25813, FEEIC L MBS TR 1IARE L 25, FEED A
MR 256 T, BREATRWGSIE, PG 6 22— 252 2125,

WTNOEE S, FEETL, A S ROEL O, REHSHEETTO 2 L2725, Involuntary
resettlement 234 U 235413, WEIRKIED 7 L— AT — 7 23 ET HLERH D,

B (RN

FEHEN, ERIZHAZITO, ERNLOA X MBI R T HMNEPH TS EE2 6N
D, FEFITEE, EREOES LR > TR, ERMEKOEREL T, FREDa 27 K
SOk e, ek D BENHTLS D,

5

B ORKUE
N7 T v 2 EOPET AR FEUE (Environment Conservation Rules (28 5%°) (213, ERB(LY,
FA T ATEFENTORVN, ZNHEED T, JeAEELTRE L, P AP ER 2 k7

LEMENNEIC D EEZ BV,

il

B E=XU T
FERT=H Y UL, HE, FEEOT=Z ) 7T R, AR, B, PEELZENALD
M) O 2 & e EHH B OER DS VB2 72 D LB 2 Hivd,

10.1.4. B (WOUSTYLERM ROBRAELEH-RBEE

PPP 7T LV | BEIEWBE RIS FE 3 & FEhti 3 DBR D RO REI 3T, TR 2 F 35U L0,
FrpoTL % RED 102 1IZBWTHR) 23, Tk THEICIWTHER S T2 BEEEREAEE
FEICBWT, BRLERDIAROBEHIRLBE L SR E LI TICER L, Rt 7 7 —%fEH
L ClRFEAER T DBRO-EAITOWT, BUFITRT,

%5 Environment Conservation Rules, 1997 @ Schedule-11 Standards for Gaseous Emission from Industries or Projects
[ZRWT, RLIRWE, MR, R, &7 v 3R, bk, . KR, TEMUmiE. TEMbER. FoEn
CADHEERED LI TN D,
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x® 102 Rt/ 54— EFRALEEEMFAEESERICE T 2RORESBIZRLIERRE

IHH

EXNBARDEEIH1E

R ki & SIS E

BEFEW)

B

(A 3E)
WG b 7 D BEFY D IVE
K OMLERSi 3 3 ~C Dk

(R
T o 7 HEE O I
JUER - 1y

(RRE 1)

B Z g - ZHEORGE
CeHItR)

WAL take-or-pay (2 K 2K A LR S HERE L O] TS
L. capacity payment & Efi§ 2 Z & THd 5,

(R 2)

BGEAE (FRICFEIR KL OTRIK) DO5oféilsy
(RFFEIR)

BEETIC S SN EEWE OEET N EEE DOET
LT B0, BE(L I NI ERIEORRLFNZONTIE, —
TEDE % S AN EE 35 1 1E 2R i85 ©
Wy %,

W 2R ELE L2 WA T, AR 32638 A e fe Loy
FCERELE L > CHEMT D,

()
BPPA |[ZHD < E OG-
S

GR&E 1)

W FESEMIE RSB & 7Y v FEEIR & OSRioE g G
EEIRDERAE) O
CRIIRR)

W it 3 T SO PN & A TR BN AT O ODEE D5
Z 7Tl d %03, faaxF el k50 DR EEA 7 T Ok
DU K o T B,

(FRRH 2)

WE) OG- TEE S (ZERIZR B MG LB 5 BEgE
MOR BIZK > THEEEZIT DI D, ZIUTHEY F
WHEEE LTV v NESHEDBOSMRRENSRELE 72 D)
eIt R)

WA 5 EEEROE /RIS U THh 9,

W LHEALKG B A 5% E L, Capacity payment F O &35,

%
=
aEEtich

(33%)
LB — B A B2
< ALBRE A 54
WPPA [ZHDE (E AR W
i

(ECRED)

B SR IES YA
R—2E LT, REE
HBraid s

(GRRE 1)

BARIE 4T K D VGF O RHENE

Comy5)

W77 2 EPPP ITAET 5 VGF OIEA (iBhé: &
OMEFIRE)

(G 2)

B CAPEX K O} OPEX Ol
CRHIE3R)

WENE SRR (R, IR TR Ok &<l A BIFL,
B NBEEORSGHE OIF I X D CAPEX M OVFZEBHIA
BN I T B FHEEFHOHH,

(G 3)

RV A DL EL

SO )

WU — B 22K K O PPA OEHIEEKIIC L A A D
7uvxs MilFOZER (k) ey s k.
T7 AT U ALRREERDGEERH D),
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10.2. AMEE£EZZFAL-DBO AxX¢ (REE®ZFRAL-) BTO XU
BOO AR &EA L =158 D —REEMBRANFAE LT A O LLBEHE

10.2.1. BEAAX
PEFEIEHE B OFEE )T RUTIE, Design-Build (DB) J7, DBO 5, BTO /i, BOT FXEB IO
BOO A3 5, 2O FROMELE FRITRT,
* 10-3 EXAXOHE

: BE | 2o BE | hx
AR B e | B | B2 | FA
*WﬂgéﬁLL/Eﬁ$¥% R R TS
DB A BT D, m%mﬁﬁ£@ EE I B 50 B B
ﬁiﬁﬁﬁo
NG ETEL . R s I O - - | .. .
DBO | gercrem . swid 445 L C17 9. H K K H
FLE 4 CRERR LT Mgk & BN B D X3 el ik
BTO | MIC L VA LC. REHEHICHENSL 52 RlHE | B £ =1
EEMNOM E1T9,
R NG e ThE L Cis 2 G L. - O e
BOT %ﬁwr&ﬁﬁ%wAﬁ%wtx%nn ov—r| B B )
(L CEHEHI 41 o SRS T L7 he
5TEW$¥%im R NIRRT S, =
EMEEENEETNZEEITV., iR DR GE « Bk, #E
OO | FFEER A% LTI O, HIHLENC Il | B B B
% RN 340 5 o SRR T 1 & R 3 3
AT L LAk 5.

INHON, HEROAKFEEL L CEBINTNDHOIX DB N TH LA, BEIEMFEAIRE R
OEFAITITER, B2, ALEEYO L O IZEMUNE HEGH 2 WIXRBICERFI R A TVEREE L.
ZDORFHIFES O THEMD THFIEE & e TEBR 21T O MR E LEAIEOY & U Chiak i LiER - &

HETT,
PEREE AR MR ClIZ OfiRx OYERE (LERRES), RERE, AFEMILEHER L) 2R 5720
7T v b AT I KD MEREIRGEN & BERRG T LA & AL D FIZ% N,
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REMBENFEBEA IR IERINVE - AR rXert T vy RETHEM
10.2.2. PHEEZFALE=DBO A

DBO ST, BRINEEREZITO R ES I L - CTHEREMSEA & B EHiE T O 2410
FERAR BN B E P L &2AT - o2 hisk O s - E P2 R FHES L BOHIMZED TITH DT,
ERIOF R B,

o KD DB CIIMiRR R S DO B — 7 3B, KEREEFENPVLETH H7 DBO T
IR R - OM 2 % MM P HE L L C3dh 9 ZB 2 FifE T& 5720, BIRIOMEEH
PRI > TR TE 5,

o RMFE¥EHAONEIREHAIT ) 2 & AR OEHRZ1T O 720, HERFEEE A2 72
AR GRS SRR B OB IR TX 5,

o HFRLIEEZ R CRIET DI L CEENSICOHEMER BT D Z LN TE D,

e DB OEAITIE. BRNThSEE BIhA O IEAER I 2 2 ENOMEBIIZER LR, TR
fb. AFL, 2359, BB, W KOOSR/ EDMEHEC 72 5723, DBO O%AIZIE
20 FERIFREE DO BHIFEK & 72 5 72 DAL OFH Tt & OAHBER S D,

o BRIOIRETH & 225720, BRAMERT 2 ERKIEET, BRIOELZEZED IAA TSGR %
R D 2 & ANTTRE,

EWVIORENRH LA, BRNTITEE R BSRKEE LB L, AUV R SZEE DO DREN
BOFME, FHEFROFEEER Bah, ik, @5, B2 RoT=4 Y > 770 EOREN KD
5D,
£z REAFEE ORI,
o BRBLENDPHET L0, REFEEDEERET DLENR,
o HRAMRERAZFTA L TWD 72, MaiTiBcIR & 137 52202 OB AN 22,

EWVIORERD D,

10.2.3. EM&EE%;EMA L= BTO XU BO0 A=

e BTO. BOO & & | ZHiaxHef, e 2 H 9 2 Eaildl IRM FEL AT PERIT 6 DN &
TENRITD, B L 2E4&ME BIZIZMER) a2 L EL RpaEnm<, &
K& U TITAAEE AN DBO F LV EffiZe s Z E N RIAEND,

s BOO OHAITIE, BAME = A MIMA THiRR I3 LTI 2 END 72D ZOmN D b T
WEE X DBO ALV Eflize s Z ENHAENS, K, AIETBINAZSES Z &N T
D,

*  BTO TIIMiskEasi& THRICEMICHRR 5 S EI N D7D, MaRIIx T 2 BAHITE 720
BOO [ZHAT ZHMEE FIIREFEFMOBARITZ 20 Z E R RIAEN D, AR
WAZGD T ENTERN,

o FE FE ML LICRMEEEICENRDSOT, BRUOELEEZK AR TH
EMHRIZ Y,

o U RBEREMBERIEEF R OEINEE 21T 9 729DI21L BTO, BOO Toh - TH DBO & [ %
N EDE=41 U TEEIADNEMINTKRD HILD,
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10.2.4. EEBRETE
DB. DBO & BTO. BOO DGR % FRIZART A, DBO 6 L OMiiax B R BTO ClapEaE oo
BRICHEASWT, HERE, Miskdsk, EEEHA(TO 2 LN TE 50, Mk EEER BTO B LV
BOO CIIRMFHEEOBEREICL D L ZANRKE N,

% 104 DB. DBO. BTO. BOO MLt

ER DB | DBO ﬁﬁgﬁﬁg" MR SRR BTO BOO
TR BB CRE IR 1 I

MEEXEHEIO B HE | BRI ER TG ZRE | £ < 0 IERE | 2 TREAFEESEORE
TX 5720, HHEIZEW, %%%73){%&?5 P3MESE L H B E I
 FERXBIELY DER | W,

1¢7a‘:u%ﬁ“ L
AEZR 72 BOO XV
HHEIZH D,
Jigx D7 L— K BEROBETRETE 5, REFEEDRE | REFEEEDRE
B & & O | DY | R E | BREHOEE L S D, B RS ME
B — 7 | UL | I K| BN AEE

DA | & | > TiEX

Do Hor —
T BFAE

TR A OB AAIL | FHE Tipping fee & DFIAEVE 2D, %< D
NI A BREFEEE MO L 725
RLBRZRAR DR (2 | ZRIZ e AT RE TR D T HFEEE LV ARWGAITIE AT
HHEENGE) VT 4 — GBEINEH) 2RAE
%fi?&#@%@ﬁ% (i | ZedRIehismTRE TR ZHE L D IRWGEAIIEAS T VT
BN B 4 — GBAINZZHY) 2334
B@‘“rfw 5 ORI L | HY
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11. BE INVSSTLaBIZBITAWTEEXDEEXRETIL)
114. N\2TS5FLaFIZH TS WTE BEABRDORTREY
KFETON T ZT7 2 2 FNZBT B BAEDBREIYE IR T 2 BLEEE RN G . FIEIZBWT

WTE F¥E%21T 9 GAICE BT _REaHeSRMIEL. LTFORIIRTHLOERLEEZLND,
= 111 NG STFLaEIIET5 WTE BABORHESH

I5H ATREMS
AP 1. AESE
W 1,000 h>/H (500 h/HOREN AT HHERNFZ 2 FEATD,)
2. FRHL - PR

B B{EOX v HITEHIT5H MSW OHINAAWS & (b v Bili 2,744 |
VIH. MA A 2372 b/H) BEETSHE, HE 1,000 b
DIFERE ) % T DG 5 » IS E L 70D 2 £, HE 1,000
Ko7 5 ZADOMERE A AT S WTE ka7 8 UTHEE LT,

B HE 1,000 ho/HIZ, BARTONRERR « EE IS U
UNFREREIINTEY | ORISR R R & 72 D BRI &
LCHEE LT,

B BEHEE A 2 R E L-oid, 1 KRETDHZ L1282V A7 (MERESe
A TR B Dltisx O&mfELR) ZRhIE L, AR O ERE

LT D720,
BEFEY) D3R 1. mifESEMt:
(EA7FEVE: : LHV) B 1,000kcal/kg
2. FRHL - B

B X ) TOZTHGAEIZTED ARAFEEETT 700kcal/kg & HEE 41D
2N, ZOBETIIZ A0 BRI L DBEAWLB IR ATRETH 5,

B L= -oC, WHE L A% WTE Jisgicu\C 7 HRERFEY - HER
W95 Z L TEKRAE L, 1,000kcalkg £ Tl ESH5,
BEFEMILER I Z 31T B | WTE HAROREICEE L, N7 77 v 2 [ETOREFEMILEIZ BT b

ARTEREHIR FEAR D HOBEERERFIHLE LT TOLDOEMESIT D,

W Y ORE - A OR KL

B T L FX—DFKRROEYL - FH

B SRR 2557 5 72D O ) 2 Br 5 YL 1% 3R 0 i

B WTE (280 2B HEOR KL

EE R 20 4EfH] (WTE FEOEHEN) 72 I & U GRIE)

FEIA MSW Z%xt5: 3% WIE HEICBW T RIICEEISNAHEEZNAL L
Tik, MRS A & T5EEIAN ) DHEESILD,

11.2. N5 T2BEIT5 WTE BfiiDEE

BERMMEESh TS WTE #iiifre LTiE, EELHIE LTiE, TS50 6 0 7 A [EIL
(Landfill Gas Recovery) |, [/34 777 A[AIX (Biogas Recovery) |, [RDF %% (Refuse-Derived Fuel Power
Generation) | KON [FEZEMERIEE (Waste Incineration with Power Generation) | 738 %,

ZDH B, SR H O I AR (&, BESZAG 50 B3 AT D WD T A (S <1TA #
HA) ZE L, HAZ 2N TRBEZITI SO THLN, N7 T77 v aEFIZBWTHEED
WRETH D [FEFEMORMHIRY ICETHEINTII RN Z L n | BEEI T OXEGI & LT,

[ AT AEMY V&, BEEEMHRICE N0 2RISR S D 2 LT, AX VT AER)
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FANRAE SR, [EU - =R AXF—FIFZIT I HINCH D, BIEON T 7T v 2 FJICB W TIEES
NWTWDBETEMIE, BRRFETN) (BIORCEARMESE) LIFAMRFETY (@8 - 7 78%) MRS L
TWbTD, 205 HLOFMGOBNTRVX—EIONG L0 D, — T, FHREEEE OB
S ORI DO IR BEI NP S, & 572 DM - Ly & 5\ TG LS B L 70 B, Ak,
PRA A FT AT NSRRI S V7o AR RE 2 k5 & LT B i b AERAY 72 77 A IR,
SERFE OIERRC TG B A L L COFERILAATRE L 2 5 CThH Y | KEDIRAFERN) 2 /i
DA TR &V 9 STORMRMITF AR,

RDF JEIL, BEEEW & ol - AL L, KD % 10%, FEEE AR LUV TR ITREHME L,
THERELE LCHREZIT OB TH D, il - B bz L CHEIMMEEL S, M oJEED
BB A 155 Z LR RE R A » R Eed, —Ji MSW IZE1T D BEEM OMREL & L COEZREL
T 5 2 EIIBEFM ORISR ORI T H 2 EMOBREE LRV BN ETH D=8, RDF ZkE
ELTRITANDEE (B AV NI, FEERRA T, BEITE) O ANEEEZ -T2 En#EL
72D AREMM 8 B, 2 D & 5 723k 372\ A2 I3, RDF R B2 i 2 B CHfi 9~ 2 MEAR S 5 73,
EEGER - BT HHA L L, M7 v 208 —o01b 5 2 & T, FEEZIRPMHRIIE T+ 5
Z & L72%, RDF REITREHIE L7-FEdm 2 BB 28581 L il L= FiETH 5.

FRLOHAT L i U, BEEMBEAIREIL, R EEREE R T HIRA S MSW OLEEA HEYE L
TTHA v SNIHiEETH Y | RIS RV F—FIH, BREER O T O A2 A 9 2 JAEREA
Thbd, LATIT, BHITORHEZ FHN e LR 52w,

F 11-2 WTE BEffio R
WTE Hfift
LeEsIE B NAAAR - = -
T L R RDF %% REVRNHRE

%%%@ﬁ1& ‘ = B ‘ BbHmEW

- GEABEREY DN ARNFE | (RDF O ASE303E) (4T DBEAN AT REBESEY)
- ER%,) EFRE A - AU
A=) A | A H H

DIV

i 5 2 %t (AHR L IEABRBERE | (BERWOBIC Lo TR (IR OB~ Rk
TR MBIRE SN TWDHEGE | iS5 RDF OENES) | 23E0,)

. (ZVTERMEAME Y, ) 95,)

P B B
TR NVX — | (AEREEDHSDOHR | (ETORRIEEIEY D | (& TORRIETED %
[Fsh=e T RLFX AT | RDF BAEHZHRA S LD, ) | BERIL, =R /L —[allY -
%,) REEIT,)
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g D CHHE - IEEREBRIE | BE) SNZBEROHEDN A RO | HIgkik

e %) WERERIE
#H 18 = =

68




NVTSTYVAARKHNE BT vhthio JICA
BEEYHFHREBEEAIZZR D FERINE - HRAE BASHIT v REHHER

11.3. REWMRENFEBRMOETE

11.3.1. BEMFENRENDEELATOER

BEFEWMBERIE B 1%, BEEM A N UBERIZAT O DEAIR | BEENCE- TIET L EiET A 2 F
HALTEREED THRA T, RA T TRELTERLREHWTHEET D RKY — U3 EE K OE
KR ANOFEYE #RET D THERT AEEEE | TR ST 5,

BESAFI A BRAR
A A
- T )
Bh [ B | B3 !
I A :
: :
BEY [ CHEY L P EEME ) RS > HRARNEEE ||
e oy REMEAREER -y ’
e e e e e e e = — 1
K FRIX

X 11-1 REVMRNRE IO XDER

ZOREREFRZTNEIUT DN T, fs st « #5217 5 BRORE R GEICOWTEERD [T
Bk 3 BEEEMPERIE AR OB (SRR LA TIORT,

(1) REEY
PEFMEAR DI 72 6T, BEFM & TIVAF D3 o TW D REED A THR S 572D DO E
IRRROFEE G, AAROHEITZ AW T-355121% 1,000keal/kg (4,200kI/kg) FEEEC, BRINOEATOLAIZ

I% 1,400kcal’kg (6,000k]/kg) FEETH 5,

—J5. Pre-FS |2 CAb# » A i Amin Bazar Landfill DEEFEMOREEDRIEEZIToT2E 2 A,
658kcallkg & W HFERE 72D | EOE E TIIFEEMBERFEEOREL L L TIEREY Th 5 Ll
77

PETEN) DFEENENIFEFE) h O WKy DEIG . K OFIETENT Do FRIKDDFEEIZE R D5
ITREV, KD %ﬁ?éﬁéﬁ%_owf AR @ Pre-FS Tl

o KGEEKSELT-DIZ, ZTHOHEHANISFEETOKEID 2179,

o KGyDDINT A#%ﬁéthéﬁ%ﬁ%FEEﬁﬁ@ T BT EIFE R AT

A
. W%ﬁﬁ%zyﬂ7§—hﬁy7&Lfﬁm@f&m®ﬁﬂ%%¢?é
o BEIEMBERPEERIER D 2y b OWFRREZ 7 BLL R & U TR TR IR T EEAAT S
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>3 MW 239 | 1.85 4.24 20 0.3 0.5
MSW L5535
MSW V545 5.6 - 5.6 10 - 0.5
PEXEFRETY 339 | 2.69 6.08 20 0.7 0.5
— AT 339 | 2.69 6.08 20 0.7 0.5
77 A=k Y 339 | 2.69 6.08 20 1.7 0.5
K]
capacity < 200kW 4.9 - 4.9 20 - 0.5
&)
&) 6.06 - 6.06 20 - 0.5
PN
V—F—T 7— A 5.66 - 5.66 25 - -
EE (FEE) . <10kWp 6.85 - 6.85 25 - -
EE (T8, pEilesx) | 10
~250 kWp 6.4 - 6.4 25 - -
Bk (T8, miiEx) |
250~1,000 KW 6.01 - 6.01 25 - -

% : D FITv 1337 « A 7 VIZHDEEH), 2) (MRHIKIIY T —R, Ny 2=/ 774 TU— R,
LY D F—BDF xF « T3 BN qdq F - 20 OFER, 3) BINOTEER AT 2 PEEFEIE
YR EFEIIAE, IAEEEREFTY ORI ERERINT 2 2 &

kWp : LT TkW DFBEEITH Z L DTE Dk, HEEN T LRWAKBHER ETHO LD BT
Hi#t : DEDE (The Department of Alternative Energy Development and Efficiency : fAF— /L ¥ —BH% - Z1=R 7)) |
ERC OB EHIFES & FRARER

41.2. BAL(2H1T5 WTE FE
TliE, £ 41 X AITBIT D WTE s OB 72 WTE FEOF D, FEEEMERITE
%e:ﬁ HEI, DOFEICHT AEEMARERA A SN TWA 0% 3 ERE L, MU TFICHEEOMEE
AN
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R 43 BAIZBITAWIEE%

MEE% BE
Nong Khaem | #fljF 2016 45 H
WTE Plant AT Nong Khaem District, Western Bangkok
FEFIR C&G Environmental Protection Holdings Ltd. (Hong Kong)
AR RV 500 k> /H
ALER T 2 B BEAIEE (BARMIEAMIAIH, A 2803 A b—2h
S & PREIAR)
B EA R 9.8MW
¢ THB 9 {8 (9 30 (&)
FEHKX 04FMDa sy ay (FEME REICESLS BOT F3
JILEEE} 43 THB 970/ k> (%9 3,300 [/ k>)
Se AR LHPU NI EAE 4 +THB 3.5/kwh O 3, BI{EIL FIT HIE
NUETINTEY, B,
Z DAt B R, PETEHEO WTE iSRS AT 5,
B [flfEs% ORE /1T (capacity cost) 1. #9600 JTH/ k>
B EeiliEFE CEARN VR TRAE  (Equity and Debt Finance)
Phuket WTE | B{BI¢E 1999 -6 A
Plant 1 LBl 7 —2r > M
EPC Contractor —Z5H 1., Martin and MC Incineration Co. (German)
HE TR Palcon Monteney
AR RV 250 h/H
JVER 7 BEED (R h—HF)
B EA R 2.5MW
¢ THB 7.8 & (%9 26.5 {&M1)
FEHK AR ERE
AL 45 THB 300/ k> (71,000 F3/ k) 75 2010 42X W THB 528/ b
> (%9 1,800 F/ ko) (2fil B
FE AR %@1@;‘@] IIRB, £ Dtk 2007 2> 51T FEARHE: +THB 3.5/kwh
D .
saliith B @l OReJJEAM  (capacity cost) 1Z. #91,060 S/ k>
B FEEVA G, BRI N OFE BN Z T, BUF S
DOHfiBh&E DR S, WiBh&D 5 2EIG) 6~7 Bl
LT =,
B 2004 FEONT AT — M EIUE, b 4720 Ok
1% THB 642 (%792,200 /),
Phuket WTE | B#f#)E 2012 4
Plant 2 LBl 7 —’r > BN
FELIR PIT Technology Co., Ltd. (Hong Kong)
SRR R 700 k>/H (350 b >/H x2 units)
SVER 77 BEED (R h—H )
REIREA R 12MW
T THB 9.4 & (%) 32 {EM)
FEHKX 0 FMDa sy ay (FEME REICESLS BOT F3H
AILBIE} 4> THB 528/ ~ > (%9 1,800 [/ k)
T M BAEIT FIT 256 STV DN, FARRIZ2 k& 3R
Z Ofth B [flfEs% ORE /U (capacity cost) 1. #9460 JTH/ k>
B 2017 0 PIT AR LA 1 b ALERYS 72 0 DILA K
OLHIFLLT O E7p> T b,
> FHFEILA : THB 2,433/ b (Wuikhé:+ 585
> FHELH : THB 1,266/ > (OM %)

31




NVTSTYVAANRKNE BT vhtio JICA
BEEYHFHREBEEAIZRDFRINE - HRAE BASHIT v REHHER

41.3. EXREEXY A ZXRETHWIESERE
PEMEFETEY) JEATE) A %I5 &35 WTE B0\ CIE, & A CLEMHN SHEH S ey %
MELETDH L0, N a7 EEEE FLNCEB STV D,
Wert N SEhE U 7o 2605 Tl PEERETEY) GERE) x5 L35 WTE F342 Ei+ 2956 OS5t %
B CORSMBEEE X, UTOXIITHREL TN,
® 44 BAICBITHEXEEEY EEE) #XRELI-WIEEBXDETIL

EEYDOLESK A N —HIFIZ L D BRI BRI ik

RETALIERE A PEEREREY) GEAE) x5 & 1L T300 h/H

£ 3l 20 4 (310 H/AE) O(E)

EEYDOERMFEHRS 11.3MJ/kg

HREBRE 8.6MW (9 HIEEAEIT 6.9OMW)

CAPEX THB 1,650 & 5

OPEX THB 87 &)1 /4

A85E FIT {lif& S-¥4) THB 6.71/kWh

BREYNIER S THB 800/ k> (T MM IS 5 FEEEREL T HS X 5E)
ZDith 8@%@&A%%ﬁﬁ%(&4@&%4/t/747)

£ 44 ZATBTLEEFETY GERE) X8R L L WIE FEOETT MR LR ToFE
BRFEMEIE, FIRR 28 15% L 72> TRV, #HCTO WTE HE L LU o REE /580 L7
TW5, %, WIMNIBT 5 REEEIC LD WTE FEORFENIG A L 51D 9~10%0 FIRR ZHi
LT 5 & MEEEHEIT THB 500/ o RREEE T RIF D 2 EMAMREE WD D3, HET/UTEIT Dt
LlpoTWNA,

41.4. BA12H11% WTE FEDERE & 15

H AN D WTE FHIL, 1999 FFICFERROBL- VY — MITH L7 —F v NEIZHIT D 15
FEWBERVETE ) FEA ROV, Hix 7 WIE FEDPBHINTETWD, TOERFHUEEZ 501X
LTI T L5 28 Th 5,

& 45 FAI2HITH WTE XD

EHH AR

WTE £ DE A | B g8 WTE S W CTHERDM T TV s —J7, —ELL EOAFREI %

4% WTE Hiffr e L TEASHTWADI, [FEIMEERI%EE) & [RDF

fE - B ThDH, FRCRDEF REBICHOWTIL, B A MLEREIRCIE

PREFE U COMEPFEET D Z L, BR7BE AN SN TS, 2D

MO HONTIE, £ 0B ANITRERA) « [RERI7R B DI E > T

Do

FEHA B YHNIARREEIZ L D WTE FEDIGE 720, £ D#I1L BOT HRIZ &
7% PPP X— A TOHEENTLERoTWD, FORE, BUfITERMEEE &
DOREIT MR — B A3 Z4E5S—J5, FIT $lE OB A XV gy &
FEEANRE DR ECHWE il TOA v T 4 T HRME4 5 2 LT, B
DA =T 47N 5D WTE FEE2 T LTV 5,

B RDF 83E - B EOW K IL, FIT OFEMRAPEA & A TR L — e
OFEFENR T, [RENOREFHEE BERIIC Z U535 Z & T, #A
TWHHDEHEESIND,

Z DAt B Y AIZBWTIE, WIE HEDX ¥ v a7 —2ZEI'LHT-OHDOFHEI

ANHETOmGA e T 4 705 (FIT R0BE - fifilm oA o7

4 ) (AR DEORHNE 2 T CE D = & T, WTE F2EICx0 3 D ENAA R

BREORE ZIFONATe Z &I —ERRERII L T 5,
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42. IL—I7

~ LT BOMIE TMEE - 5 ETRE ] OB LT, 2025 4% TIZEW 6 23T WTE Jiik DE
ANEE DL 28 B E L TRIT TV 5, ieflld WTE Jitigk & L CBUEE 23D BT\ D Dl
Negri Sembilan @ Ladang Tanah Merah Hi[X|Z3W\\ T, ~ L —1 7 23T 5 Cypark Resources Bhd. 73
R EMEDTND WIE FETH D, ZIUTMA, BUE2 £ WTE FEIZOW T, REHEEIZ L 512
BNFEI N, BES B ERIZAS TS (—DF Johor M@ Bukit Payong HilX, % 9 —Di% Melaka
I Sungai Udang #IX CTH 5, aEfIEIR,) Zuhnz, 31 (Selangor, Terengganu, Pahang) (233
Wb SRR L W T2 i D BT D,

4.21. SMART WTE Plant (Negri Sembilan #{ Landang Tanah Merah :[X)
< L — T ¥ TH S Cypark Resources Sdn. Bhd. 73 BOT A2 H-5< PPP ¥ L L CHEfEd 53K
ko~ L— 3 T EUFE L fifG L 72 SMART WTE Plant (3, HSk#& T # OFGEHRIZ A 723854 EPC 32K
®F (AR, RAYE) »OOFEMFIREN, an T ORI Lo THRELRA My T LTED, 2021
12 ABUEICED b, AmEZEMBIIAIZITE > Thuy,
[F] WTE fig e OVFE DM E 2 LLITIRT,
% 46 TL—IT7IZHIFSH SMART WTE sk R UEEDME

I5H BE
PRI MERRERITAE T LT D03, a0 T T&C (Test & Commissioning) 3%
TLTELT, 2021 12 ABME, FIEBM L TRy,
LBl Negrei Sembilan /I Ladan Tanah Merah #1[X.
FEENRK Cypark Resources Sdn. Bhd. (= L— 7 ENEFE)
FH BOT J;7:.0> PPP 3
T A b=t (AR . BNaEmoEi28N)
XA ALY 600 k>/H (1 unit)
KI5 %% MSW
Et ] REAL — B 3EE (THIEER  18.0MW &\ )5tk & 25MW &\ ) stk
")
EE FIMYR 300 &5 (R 80 f&M)
AR} FELBE
e FEAMiA% FELNBA

HiBh : Cypark #1:00 HP  (http://www.crbenv.com/smart-wte-plant.php)
H SRR (https:/www.jase-w.eccj.or.jp/indonesiaforum/pdf/11-35_hitachizosen.pdf)

422 HEREEEETEPDO WTE B
< L—y 7 Tl BUE 2 ETTTHIC 7 WTE SFEFEIC M) 7= FHEFREN L SN T\ D, D
WX, LTomY Th b,

7 The Malaysian Reserve. 2020. Govt targets six waste-to-energy plants by 2021.
https://themalaysianreserve.com/2020/07/03/govt-targets-six-waste-to-energy-plants-by-2021/ (2022/2/8 7 7 & X)
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K 47 IL—UT7TREEREEETDO WTE FXOHE

Hhigh Johor (Bukit Payong) Melaka (Sungai Udang)
= 2020 427 H (2021 & 1 A I2H5D)) 2021 422 A (2021 4 5 HIZH6D))
BEETEROBEARED 51%1N 3R I HETHDH Z L,
$¥£ﬁil%ﬁ%@ﬁ-ﬂ@jfﬂﬁéﬁh%%%%ﬁ$¥@ﬁﬁ%ﬁﬁé:&
ik W& 800 ko LL EOBEFEMALERSERE E OfRBR BT 5 Z L,
= WEEET D 3 ELL OB AEE A HTH 2 &
W9 D EAHMER] 8,000 BefLL EB#¢ 5 b0 THhH Z &,
WFEFEY LIRS — A L OVEE /) B | MBEIEWALER Y — & A FK K OV ) B B
BHNAR DRIV TR TE 7 | BRIR LRI O TIERBTE 2
WVEREMED N B B 720, FRNCERSRM % WEREMEDN B B 7= 0, FRNCESRM %
BaESHZ L, BaESHZ L,
W FE T DR FTREME O FIIBT EEHEAS | | MRSk 2 Rl mTREME OB FEHEAS |
EEARMEREOSAIT L VB LW ATEE | EEESRER O%A1T X 0 Ek L AEE
MENRHDHZ NG, XVRENERESN | HERHDZ Enn, LRI EE
TWH L — 7 EHEMBEREICEI 28| TWi~L—y 7 EERMERIC X 5
REIZE BHHRBFICAND Z &, BEHMRBFICAND Z &,
L TOE | Ml S X oS id (s | mHiTEiF L w5 sh b,
2B M) ZWUNATV, AESND Y R & | I RE0G G X o HHLR B S
R DsZ L, HEEETDHZ L, TORKIZIE, a0
BEIOERD DVINIEREE NGO HICLAK | FTORBITHE A, a—Jv - aiui
SHEBCEETDHZ &, v N OTER AR5,
B EOFERS D WVIFEREE NGO EIC L AKX
SEEENCEETHZ &,
o) OEBIILZ T2y OB
FEICHHEE L, FEArYVa— B X
OEHETO Y AT EREITH 2 &,

Fio@Ey, BEEFTOL AL —U T TR, —EED A G E L CERMICEEH L T\ D
WTE gk 3722 &7 | BB TOHEEMMIIAEETH 2,
43. D UAHR—IL

VT IR—IUTIBNT, BHID [—REEE R Bl ] DNEAINT-DIX 1979 FTHY , T
LLRTD 1960~1970 FARIE, DRI DO TSy SIV TN, BRFRERICHE, BEE O/ &
DHRT LT, RO TSIGORREITZRTEE L, BUHIBHE DA =2 %7 1 71K DB
FEMIEAVE TR DA ZRIE, 1979 412 Ulu Pandan WTE Plant 732 OR@ 4 Bith L7-  (FIERR X 30
D 2009 FIZPAH S TN D, ),

ZOH B NILDA =2 % T ¢ 7 KO PPP T K Dfa i 2387, 2020 4EBILE 4 DO —fXBESEYBER]
Faa% 3B LT D,

K 48 TVUHKR—IIZBWTRERE L TS WTE R

TSV k4 nERE (~v/H) RERE M)
Tuas Incineration Plant (TIP) 1,400 (5 units) 30
Tuas South Incineration Plant (TSIP) 3,000 (6 units) 80
Senoko Waste-to-Energy Plant (SWTE) 2,310 (6 units) 56
Keppel Seghers Tuas Waste-to-Energy Plant (KSTP) 800 (2 units) 22

ML o 2 TR — VEFEREERGEIT (NEA : National Environment Agency) & O Keppel Infrastructure Trust (KIT)
@ HP NEA : https://www.nea.gov.sg/ KIT : https://www.kepinfratrust.com/
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4.3.1. WTE EADYE R ELTFE

TR =INTBIT D WTE EAD R &L 7=DiE, AN AR ORRE R E L 5 — R %E
A BEDRIIRIER & Z U D BBl L T s IO AR T %, 1970 HHZ H &4 1,200 h T
& o T FEREWP AR, 2017 RATITH 7 24725 8,440 R FTHAK Lz, 1972 AARHIEED & HLR
HOIZHS i S 7z TR Y AT ) IR0 —fREHFEM OIERITM E L, 100%I2E5< —J5 T, HiF3
H PNZERE STV R oK EITaHITE R L, RONTEE o T, BEIEpORE A
ED LD ITHED DS EHER R FOMEE e o7,

YIRF, WTE Hiiak i 3N e OV A AR Z RN TE OAMSHIZRBEAR K DAL TER 5T, M i & &
LD ThH ST, ¥ TR—VBUHIRMEL 5088 & 5 BERNEITRS T 5729012, 1973 1T

HARZRNCT T V7 38EW D WTE fiink O « BAZRWT L1z,

Ulu Pandang (28 S AL72 5 )> WTE fisxix, H& 1,100 k2 (4 units) OIS EKL N 16MW D
A EA A L,2009 FFF TElE S4LTE 7o, fs B 22 L7z CAPEX (X SGD #J 1 {& 3,000 5 (1979
HEATAS TR 130 1) C. WB LV USD 2,500 T D& %% F 7= DD, 520 IIBIF TR HOE
BB X > TEAINTSARNE Olisx Th D,

Z D%, IRD 450 WTE gk S dlsx i, B L T\,

B Tuas Incineration Plant (1986)

B Senoko WTE Plant (1992)

B Tuas South Incineration Plant (2000)

B Keppel Seghers Tuas WTE Plant (2009)

B 450 WTE Mgz £ 0 HEK 7,600 b OFEFEMHMPEL STV D,
51T, 2015 AETIE, Tuas PEEBHIKIZISVNTHI7- 72 WTE Jitadd& i 2 PPP 12 K - CHEMiT 525903
VU TR VEF & BEAEZE (30 R—L O HIFLUX #h & ZZE BT/ L—T7OEPIC L VL SN
72 SPC (Special Purpose Company : Fill H9Zstt) ) ORI THiRs 4L, Ii<# L - B+ 2 7 ETH S
(GHEVLFRZS R 3,600 ho/H, FEEARE : 120MW),
F 72, Tuas HIXIZIE, HE 6,000 b OBEEMZNEET 5 [HERIFEEYEPE A% (Integrated
Waste Management Facility) | Z {3 25HE G H 0 . BEUZE W LHELFBES A TWD,
UIFOIIE, o HR— BT D BEFEM O AR L & WTE Jiskic X 2 BR EOBIUEE TO
R LG 2 R LT b D Th B,

8 Ministry of Sustainability and the Environment. Year Towards Zero Waste (https://www.towardszerowaste.gov.sg/)
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FELLES LS EES PSS EFEEEEFPEFEEE PP ST SIS EE SO
w—Uls Pandan Inciner ation Plant w Tuas Incineration Plant Senoko Incineration Plant == Tuas South Incineration Plant
w—Keppel Segghers Waste-to-Energy Plant smmm TuasOne Waste-to-Energy Plant - Integ ated Waste Management Facility == Dally waste generation (tonne/day)

i : ZERO WASTE CITY @ HP (https://zerowastecity.com/)
41 DUAR—NVIZEITSREMREE L WTE ERO#RS

4.3.2. S UHR—IVIZH 1D WTE BEFE

U R—ZEBT D WTE Jisx DEEfIL. M8 v HR— VBT DA =2 % T 4 TIZ K DNHRA
B ACCHEM Sz, MEREERIC OV TIE, B ARLIC L 5 REMEZE & ORI T EPC N HKS AT
b, WA HEIEICE L, EE BFRE LCEIC L > TEl SNz (CEITRBZETEH ),

BANZ PPP |2 &% WTE FENEAINT-DIE, 2009 4 X 0 E# LTV % Keppel Seghers Tuas WTE
Plant (KSTP) C& %, KSTP 1%, 1979 A-LISKE#E L T 5 | [RI[E Thewll 23 X 17- Ulu Pandang @ WTE
M8 5B WTE figk & L CEARHE S b0TH S,

Z OFT=72 WTE Jitigk DA OV TIE, ZIVE TOARANE TR D, PPP HRUC X 5 AL G
A, 2001 R DOEBE— B4 AFL (International Open Tender) 73 FEfE 4172,

L2 L, ZOAMMLUTRER L LTRRICKD S (v HR—VEIFFC LU, iskle L2 R,
AONCHEEER L L CORFIFEEREL RS20V 1 HOATH ST, ),

INEEE X T, Y HR—=NVERHIIEE SNDERNSADT 4 Xy _—=ZkT D87 Y 7 24T
9728 MLARFCKE D S TRRZEA D7D O % Fhi, 2 OfEFR. WTE FHI2BIT HARO%
BN ARETH Y, FEEMOV AT BHPBBERTHoTZ LW IHfimarEx L7z, EEOKY]
DALIZIENTIE, FEIRD TMBY R, GG GHRY 27 ), [FTFEY 27 ) PNETHEZM
DEIREE(LL/->TEBY, FRHC THEEY 27 GHERRY O ZHIEL K O EN TRER ZH 8 « &
HEDOHARARD U A7) | INETEEEMOEIEL 72> TN DD, RERZHREE IS < 20E
HI72 AT K 2 Rt rTRE 72 S5 2605 5 3 R e & 3 NPT S iz 2 & B AFLARFAD IR & 785k
iz,
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ZOFERICHASE . U A AR—VEFFIL PPP I X D WTE F2EFMilC [0 72 AFLEA: 2 LU kg

HDOITEET LT,

a) BUFEREFEEELOMOT A 7 4T + A (Take-or-Pay) K25 < DBOO (Design—Build

- Own - Operate :

ARt — /R — T —EE) TORA,

b) FHHEEH~D 25 FROEM = 3¥ME  (Long-term concession) Dff 5.,
o) FEHEOEMI, BUFEL OB TERINT HATRIERKE), T —E 2 KK ZIEFT5Z &

(ZHEARRIIZIRIE,

d) AMLZ ORI ZESE 2 72 1 TO WTE FEITRD TEIMHRE ) & MRS 2> DIk S 4,
BAHRED )2 BT L DIZHONT, MR OFIFLZATV. & VIR DI 2 #IE,

COMLIEHOETIZL Y, HEEOFEE L VISR H Y | fEF L LT Keppel Seghers 233 &
L CERESN, H&HD PPPIZ LD WTE FHENFH LT,

ZLIRE, VU BRI D WTE F303,  EFEo4ci-3< DBOO 7 TO PPP FH¥E L L
TREESN TS (BUEPST2 20 WTE F323 PPP S TITORTEY . &9 1 hOFHEENE

\CHKIEEIEL, sk

&

fEED BTN D),

BA)D PPP |2 &% WTE F3% o0 HR—/L T L 7= Keppel Seghers (%, 72 =7 FD3KINC
BolHERHERE LT, LTOLDOEEIT TS,
=R 49 SUHKR—ILOPPP LB WTEEZXDORINER

RN EE

i

FEED ARG

BUNDSBEIEY) DO BERVER Y — B X & AT 5 200 % F3EH & O Tt
9% 770 (Incineration Service Agreement) ZE:H L72Z &,

TA Y < AT+ A (Take-or-Pay) FHUTZ KD FLAZBINFATH Z LT X
0. FEE~OMIE ZHEE FENLRIE L, FENAD—HBE2 L ENL
SEHZ LT, FEMEHEARLIEZL,

IuYx=Z ke 77 | B 25 AEORMIEZEME (Concession) M5 SNHZ LT, Fuy=2 D
A F 2 A RN Rt 2 BUR MR L, @RBERIC L2 7 ey =7 - 77
AT ALARERbDE LT &,
B ZHUZ LY., CAPEX IR E M2 AN H EAR L AlEem ER1T
AE) 12X > T100% AT 5 Z ENAREL 72 -7=Z & (Equity and Debt
Finance by Developer)
FEEE O@Y) R | B ERHE’: (Measurable) 23HEFEREREMFEE  (Performance Indicators)
w227 > BEHIATREALERZS & (Available Incineration Capacity)

> ZKE A& (Contracted unit of electricity export)
> BERUKDOGE S O BEAT A HHE (Ash Quality and Flue Gas to meet national
standards)

> MR — © AKE (BRBE - R - TAITE, )

FRIOORUZEIZ, Wb AU 7T T 2 FJICBW T, PPP IS < WTE 4 £ 2812 b
EETREFEERRA L NERDHZEDHEES NS,
DI, o AR—ICEBIT A PPP 123D < WTE FHD ARG 21,
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Government
| l
Lease Incineration Tripartite
Agreement Services Agreement

Agreement

Shareholder Financing
Agreement Agreement

Power Off-taker

EPC Contract O&M Contract Power Purchase Agreement

{HHf : Waste-To-Energy Plants-Public Private Partnership, Singapore: presentation in Asia Clean Energy Forum 2016,
https://www.asiacleanenergyforum.org/wp-content/uploads/2016/03/B4 2 TUAN-Loh-Ah_Keppel-Seghers-
Engineering-Singapore.pdf

4-2 D UHAR—IIZEITS PPP (2L D WTE BEDEKEE

ERITRESNTWD X DIT, PPP ICL 2D WTE £ 2 L TOME 25 53ERERK L LT

[FEFEMALELY— B 2224 (Incineration Service Agreement) |, ['EHEEZK (PPA) |, [ =FHWE (Tripartite

Agreement) | 2385, U ATAR—/LTO PPPIZL D WTE FEIZEBWTIX, LATD 3 O30 BfR
TR TR S 4L, FEORMEZHRT 2 b D & o7,

x 410 P UAR—IVIZHITS PPP IZE D WTE FXZHET 22N EHME

24 FLHRR
BEFEMILIRY— B R | B BU & BEIEMSERIR B R A Eu T 5 REFEE L oM ToRY
(Incineration Service DT AT « FT « A FRIZL D — B A (Capacity Payment)
Agreement) WIS E | BUNDMLEREHE 2N L, SRS O,
R FHEE T L D FEET) DR BRSO OGS
R IR CHE Sz Tusikbe: | [HAiRY, 1B )
KON THZEFEEHNE (Performance Standard) | Z AT 25 & & 612,
EOiE D 2 BREEHH 2 ET T2,

HEHK B FERWBERIEE RS & RERASG R & O TS
(PPA) B FEREYBERPEE R EE I K DB Oita s
B ENTED D [HRH, ERFRE ] OmMEIC L DEITHRE
=FhE B U, BEEMIBERE R RO TIZ L D e
(Tripartite Agreement) B 77N (EBENET) REOSUTIC LD WTE gk O$2IX
B O AREER OB PERFOBUMIC L D (D5 [fEE

HiB#H : Waste-To-Energy Plants-Public Private Partnership, Singapore: presentation in Asia Clean Energy Forum 2016,
https://www.asiacleanenergyforum.org/wp-content/uploads/2016/03/B4 2 _TUAN-Loh-Ah_Keppel-Seghers-
Engineering-Singapore.pdf
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N7 5F L 2 [FIZBWT WTE F¥% PPP IZESWCEBT AR, FED 3 »0O3K1L. =
ORI T 2 LT L R DRI ROARTERB O - HhETH D,

4.3.3. WTE £XEARULEHSE

UMHR—NIRBWTC, IE THEfE, HE SN TE WS WIE FEOEALORESN TN
AVELRH: 2 G e JEBR I A IR — P DRI TR T,

39



0oy

#2000091#8CS 1¢4pddl e30 OynZIti ¢() MjOS¢Iep [(/Mj05¢rep [/ 1J/dra5edol/sdny
(H Ty L102) LABELLSY [(BS) ((HEHUNE=H O H QS UFGIN - — 10k TR 7 L—+¥ L QWY - — XAk TR HlE 115
Jpd210desUIS-SULIIUIS U -SIUSIS-[oddad] V-UYOT-NV.L ¢ ¥#d/€0/910¢/Speo[dnjusiuod
-0 /310 TINIOJASIOUAUEBI[JRISE MMM //:SANY ‘9] ()7 WwnIo,] AS10uy ues[)) eisy ur uoneyuasaid :arode3urg ‘drysiomied gjeald orqnd-siue[d ASIOUg-0] -9)SeA\ m
(/IO ISR UIAS MMM/ SANY : [[Y “/SSA0SBIUMMM//SANY @ VAN) dH @ LI\ VAN =
O A ) QU E QYT B

R ALV L L
4TFLAOLLIRBEI b4 21D C-2) ueld ASug-o)-a)sep, UQ sen], CGUE LW (PERZYALV LA - gFa0L) BROEYYEDH CRIDIEMS BN Tk
CQUEEETH O T 2B EN W RS L L CRIRIEMESE O H 20 ¢ 1k

— — 2 /LL aDs 2 /LL dDS £+ /18 dDS A /LL aDs — EREETY
£ E 000°€ DS~ L E 0SL aDs £ E 091 DS £ E 068 ADS £ E 095 DS £ 1 00T ans LEOLT DS ETY
(soueur] 109[01d) LS O H LS B0 H LS B H LS B H T H
— A ML BENN | FHES N < 2o P2\ X 2\ X 2k eV
(ddd) (ddd) (Od3) (0dH) (0dH) (Dd9) e
— oodgda oodda B3 HE BT BT i
— Hl— Hl— < Hl— ¥ Hl— “ Hil— « Hl— ELE
— — 4 9 9 S v ¥4 = TIFH
MINOET~ MINOTT MINTT MIN9IXT MINLTXT MINETXT MIN9TXI ESR¥E
H/~ < 008°S H/ 4 009°¢ H/ 4 008 H/~ < 000°€ H/~2y 00¥'C H/~2 00LT H/ 00I°T R A
Gb 1D (b 07) (b 87) (v G 09) ks
Ly LT0T AL 10T ~600T ~000T ~T661 ~9861 6002-6L61 -
Anpoeq anwmwm:mz %whoqumoﬁwg QBQWMWESB Jjue[d UORISUIOU] | JUB[J UONRISUTOU] el EME qouﬁoﬂoﬂ % xegy
Q)SBA\ ParRISAU] auQ sen sioydog pddoy] Inog seny, oyouasg uoreIaurIou] seny, uepued nln =
EYROBER JIM QS LLoIN— <% b 2
WEMLDPIBFY 6~ THRSEY SHEEEH - EXNEL O ¥ T VBRI 0FH G EH

voIr CUUALIE ERFYIYTALLLAN




NVTSTYVAANRKNE BT vhtio JICA
BEEYHFHREBEEAIZRDFRINE - HRAE BASHIT v REHHER

AIEOERLD, YU TR—MZEIT D WTE FEOFEMIZOWT, LUFORHEE T2 Z L3 T
x5,
B 1979 FFICHIT D HD WTE FEEEMLIE, WTE Higk s 20~30 D | ARAE S TO
HEEIZ LD OISR SN TE TV,
B Wb b PPP FRUC LD WTE FENNEA SN DI FELORREFRT= D H D 2009 FLARE T
H%5,
B EASND WTE ERIERT TR M= HX OBEHIT AT AAHAL TS (BERIF o
THFRANAR = R N TRRBEZEME S m < . R ATUETE OFHIE S @),
B OFEAAIE 1= BT 250~500 b2/ H ORERBIED H O & EEE AT IR A L
TWD (ZHUTE D, JFDRA T T AR G DRI FTRE) o
B AHRNE TORHCREWTL, EERSRIEE b ORMIME 25 5 —J7, PPPIZHW\TIEEF
EENTa V2l b T AT AL D EMBE EZI TS,
B WTE fiigki2 381 B PR IO\ TiE, SGD 70~80 TRRE STV 5,

RO, N7 TF V2 EIZBWT, WTE FEDOBRZ K HBRIC S o iE - BEd &
HIETHD,

44. ~Nb+FL

AN RS AT, 2ETHERK 2,400 7 b O—RBEFEMNIAEL TEBY | 4 10~16%DEIG T
ZOFRERITIER L TND L EDINTND, #TIZIIT 2BEFEMONERIT LT 85%ITEL, &
TERRINE Y — B A2 THOI TV D — 5, DN TS 24T O IRV B DR BN < OFRHTCilil
LT&ETHY, TR L DA EDEEDORE L 72> T D,

H LB Z 33\ N T BESEY) O KR 72 B LSRR S 2 BESEM 38 B % 5 D EAIULBRIZ DU T, [ -
B EBEI) % k5 & T D/ N BEATERR OB NI HEAHEA TN D OO, BEH b T R
FEDO—fRBEEM 2 3R & T D BRI OBAIL, F2H51THEA TR0,

THUSKE L, N R ABURIE 2010 ALY | BITTERICRT D T TAIEERER ] OEAZH ST,
PEESERY 7 FIT Ml %408 U C, BN R & OB K D s i 2 HEE L T b,

TR, ZD & D e CHEREES R - GEE M TV T\ D T TR EMRY | & & LTHY B
ED LD 7 FEEHA - FIRICKY [ZHRFEFE] BIEMIILTW D05 BT 5,

4.41. Nam Son (2§15 WTE %

2017 -4 H £ 0~/ A 1110 Nam Son H1[X T8 L T\ % [Nam Son FEHEMRERE (X, TAEIC
311 % NEDO (EINZAFFEBHRIE AT =RV — « HEEBIFR A BRI o [ER= VX —35E5
¥ L UCHE - EiSNZEETHY . XM T LSBT DRI [FERYRE) FEL LTES
FHNTWD, FEOMELLLTFORITRT,
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% 4-12 Nam Son BREMREETEDHE

1EH BE
BT 2017 4 A (2016 =5 A6 O 1 AFEOFRIEIR 28T 2017 4F 4 A L 0 AH
M, 2017 -4 H~9 A £ CIIEFLER - U ThRAx o7 —# Z2IUE, = OzhE
4% D H4 A NEDO 12 X 0 Eifi ST\ %)

% 2~ ) A i Nam Son #iX. D [#ERIBEIEW B FE S i) N
FHA NEDO DIEREF#E L L CHEfi
] NEDO AR ARIREFER S KON ) A TTARZBE S & ORI TMOU %
.fd:

| Léam MOU (Z56-3& NEDO L V) H SRS 367 & 23T,
B EFEEOR N T MU T 2 —— & LT I A T HEREAM &
A AMAAMER L, FhRIEE S L,

SVER 7 o0—&J—3)L « A M—hIF
EX R HLEEAY 75 h/H
m‘%@%ﬁ@% T MM DHEH S D kERE, V— L UIE, I o0E, Bk A %A Bk L
5 L EIEE,
FENIFEEE | 16,000 kl/kg (3,824 keal/kg)
AR RRY — I EMN (CRRIEER : 1,930kW, WiEFE R : 1,230kW)
%%%-% FHHEE - 233 (BM
(NER)

NEDO &1 : 16.0 5 (FZEERREE)
FRe A 18BN (B - IkE%)
FFEEM 55 EH (EARATFES)
JILEEE} 45 eI/

DI A S FIT (ZX V. 10.05 US cent/kWh TR E

#HEEH
#51,200kW
EL LR

ms L

Rrroey Q @ 205
]Wﬁ/lj = WREREN (%]
Hia DAMEL VAT Ta—

it : NEDO (=L —{HE D=L D TS EEAMT O EFRIGREF | PEEBERN IR LA HAE S
% (NbTL) EEEHE (2018 4F)

(1) WTE Effiofs e 24t

AFEIIBWTCEAINE a—X Y —F /L« 2 h—HF] 1, ERNSTH 10 L ORI
AT LHEM T, BEYO—RIREEE To—F2 ) —F L) TRREER TA N—0)F) TfTH 2 &
\ZE D | R DLERITRBERI ATV, BRI % f/ NRIZHIN 2.5 5 O T, 2,500~4,000kcal/kg D%
B AGT DY - ERBEFMOWEAL - EE(IZHE L8 Ch 5,

2017 4E 4~9 HIATONIZFEEHRFICIE, 5,566 b OPESERERN) (9 BIENRBEIY 1,344 )
ZAERL, #9210 5 kWh 238, 55 100 J7 kWh 272 L T\ 5,

F KT T o N CILEROPET A 5HTEH BN U BREER OHET A2 DWW T ke R 24T - 7225,
FENED D LA FF L G T XTOFFIEAZLELTZ U7 LTND I ERERIN TN D,

42



NOTSTVAANRANE BT vHHO JICA
BEEYHFHREBEEAIZRDFRINE - HRAE MRS T v o REHHARER

J:'Fi!ﬂ]l
FWv "

FIVCATEEVEZEE) - BHSE, B RS SORGEST R EDEAMIZEY 57 - A5
5. BERFFORBYEIA—HNTREERET D,

O—4&)—FLoJ—v Ab=hJ—v
% |O MENEMTHEEVOECEEL |O BERREIRA—NIFTRETS0OTHR
=

S

G BRENBZTH D, ARYUDDRL, (BAIEENRLY)
ORBETENRT ST LITLY, RELIIRTEHATEE o

i : NEDO [V — M OGS E S DB EHAN O[EFRIGESE | EEFEI I BEINIGREFE (N
L) FgRHI (2018 4F)

4-3 A—R)—F)LY « R b—HIFORE &R
(2) EXAAEBEREAROREISE

NEDO DIGEFEHE L L THEM SN ARFHETIE, UFORITRIEEGHED, BAAKLON T4
fIchontoaEsh, Eishi,
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F* 413 EIFXICHBITHEE|HE (RN MFLTONEDO EiIE%)
No. HE BA NhF L
1 Bl HIFR A H AARIFTEE O FERR A ©
~ T AMAFTE O A ©
2 HARFHER E ARG ] © O
TR
a) WEEFRiE A ©
b) i © ©
c) © ©
d) #EfF - iR © ©
3| EEARERE - BEMNGER | RS
Ft - BRI E - G a) TEHE ©
b) FHBIERfH ©
o) BEfFaln OunESs O ©
d) 2—7 4 V7 14— A ©
4 [7peS FEREARONRE - Vi s ©
AN APEE - gk ©
5 TR - BETE A ©
6 Mgt - BEds | FUERYE( O ©
<==7 ) ©
HffaE ©
7 SERIEE R O ©
8 o MG ED | &3 —Biless O ©

O%fi O /548 ABE
L : NEDO [ R/ — 1B ONFACEFITE + 2 FM E AT O EBR AR 2| PRI I B HINFERE S
% (NbhJL) FEEHI (2018 4F)

AREEICB T D MEOKRE IR D EERRA > M, UTFTORICHDL EEZDBND,
B Yy MEROYHARME XY WEIC X D MOU ik 28 U T, &E A2 L, HFE

TOEN AN I LTz, F7z

EICIED ETRbI,
B R ATOFREA, EPC EHIEE, WA - BT Fo HRIctEn 572012, mERHRHEIC
KDV —=F 7« TA—=T PRI F LOFETHRE S, K5 FERT 40 BIOZHKZBRME, T

FEOMER, BUEHNHITAR D & OIS 2 R B S iz,

CEERAREABL T, Tu Y MURAISEEENY

=

B REERR D DHESREUE - FHEICE S T 0 R TBW T, B WEE RO S & T, B
ZRt, B —E/BIMEREIC KD 2 X MBS A O D Z LT a X MIfIAM 6D & &bz,
AN LM K HERER - IR, HERIE - WENER IS LT, TrY=s b0y
FEE#R F—TF— o) BEE-T

W SSEERRE ) DAKGIIC T L7285 TONR M F A T 2 —S— MR D B A E %
FEREERARF LR RPN N M X D fscsE s F N FEi S, BEREEEOE=21V 7%

TN LIk, N FAFEEEORNM EL, WTE fii

¥# - BHESN,
B FELHOR25% %X M FAURIHT A Z EIcky, Taded b d—F—¢ LTOEWERHR
ZhoT, FHEEHNFES NI,
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442 Can Tho [Z§1+% WTE %

A NFHROANT)IEEFALET S 5 > h— (CanTho) Hild, 2018 HHAERK 128 HAD N EH
THHHTTHY . A 3 )IRIOF T L « TEERITHE D BRI LD | 2014 FI2BIT 5 — AN 472D
OHEFRARE (GRDP) 259 USD 3,300 |23 L T\ 5,

BUED > b —HTIZ, AEK 600 ~OBEREY) (A5 « EERIMZIRS) DIESN TN D, X
v b= OEEHZ LAuX, NI 4 SOBEAVLEEEER FET D DD, LLFORITTT L 91T,
2018 4= L 0 BB A BAAG L 7= WTE Mk Z BTl BRECELEIZHE S Uy VINBIB R BEIER CTH v |
I <AERE S 2V NI (LT E STV D,

K 414 H2 b—THIZH T ZEEYFEAES

AR X

REHLERE
(b2/B)

VIS
(k>/H)

%

O Mon

250

30~35

L PSiali 5

W2014 5T

W ERBEHE IR TE A

W EFEY R AT, BEH D WVIHEIETE
WA R

2015 F% 1T

R LE I AR S

W EFEY R AT, BEH D WIHEIETIE
WA R

W2014 F8 T

WIEREI VIR E S

B FEFEY RGBT, [EREH D WIHEIETE
W eSS T Rk

W2018 4R T

W ER G ILYE - BEEYEEEH RS AL, BT
HE  BERRE, B, JIEEE. RS TR N FAED v N—THOBEEYR SRS O FETtRE (—
PRI N B ARBR B A o & —WFZEL3 b E D BhAIC K 2 F84) 2018 4F)

Thot Not 70 45~50

Co Do 80 60~70

Thoi Lai 400 430~450

FRIZHD LT BED P —THICBW TERBERUER EST L CL ZEN BB 217> T\ DOk,
Thoi Lai #1X\Z & % WTE Jtigk DA T 5, LA FIZF O A2 7~9,
%= 4-15 H > b—7H Thoi Lai #IR(ZE1T5 WTE EXDHE

1EH BZE
BB 2018 4F 10 A
il 77 > b —Tfi Thoi Lai #f1[X.
FEFER Can Tho Everbright Protection Holdings Ltd. (FH#IIAtLZ#E < PEREE)
FHEFH WD DRMEEIZ L 5 REF# (ADB (Asian Development Bank) 75 Of
EHY)
AL 2K A ~—)F
REHLEEAE | 400 Fo/H (1 unit)
NESESY MSW (FE - FEEFEFEMIIXESN)
AR ERE— U (ERRRESER  7.5MW, AR : 6.5MW)
FEH #4751 (USD 4,700 J5)
JLERE} 4> VND 40 /7 (% 1,800 H) °/ b~
SerRftifS FIT (2 X V. 10.05 US cent/kwh CiXiE

% VND 1=JPY 0.0045 Ta}5
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it BB, BRI, HRIEE S [ N WE o~ — i OBESEm P Bz O FRERAHE (—
BTN AARBR B A o & — RSl O BRkic X 234 2018 47 fth

(1) Thoi Lai #iX WTE ¥ D#E#&
Thoi Lai #1X{Z

FT. A bP—TOERF, MER, BEROA 83—
MOREREND [Tayey ke F—Lh) DEREIN, 2
DI THEERE T 0P =7 FOKERED B, [H
M ARZES) TR, o) 2, EISN, 2
AUCHADE | AMLEEER S > b= X W Bk S, 7'e
Tl MOAMLAEEIT T, ZHUIxi L TE 24 40D
DISERH Y | JEEHF L, FEFNMAZETFS 25 L,
I EREH, EEEHIT. el b F— LK OVEE
DEANTEEFIZE D DR SN2 FHMEZE BRI X 2B/ EDMT
bivle, HORNTR LT FEER OBREROZNICED
T RSELZELTCND, SHIZ, 2O rEATH
BL TR OV, FEEEEE Y 7 AR T, 2
FEDEBRITER L TV FEOBHMGELEAZIT> TV D
KT D, ZHIT KD | FHEMEE OFEBROFERBR) R
A, BERRBRA AT DM R T DR E LT
BEINTND,
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At S ok ak M

BIFD WTE FEiL, o b—THORRIZIES X, EEALLDOT=D D ALK EDMERL
SN, FENE FEESRTEO T 0 A %8 U CHEM SN M s RECEIC L A REFETH D,
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FERILEOTO O R
IZES<BE
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EREE S 0
o~
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(2) BEERZROKR

Thoi Lai #IX(Z351F 2 WTE 303, (2T Y5 A 0 (ZFEHE S, BREREEHHIS IR, ZER
723878 - O b FER SN TE—J7, 2019 FREHICHERIK (FIKKOIRIK) K OBERFRE (A F
7)) OWIEAS IR L 7257, SRR Tl b= e 2 el 5 2 & L7225 TV,
FEMBR L ENMTOILT, HE 15~18 FUFEE L TR KR VA 7 7 D3 fiiax HHIPNICER T
72 0.9ha D FHUZEFHE STV, ZOEN 20 HTL000 2z, hr b= ARERIE, =
DFFRF % F3EH R OTEREERICEGE LT\ 5,

BEHIK 2 S JERE I W TR, AEMEREENTVD BRHIRIK) 2 &2 h, HONL TSy
EITHOHAICH, WU X 2 WENRMLETHY | ZOMBEIIAEFOLR ST, FEEMIEH
BIRZEANT 2 EOENIZIHWT S, FANZ ot U, 7408 - W53 k% & B L. LT
BLIENEETH D,

45. A2k

N7 IT Y 2FlOBHERE TH oA > FTIE, BIC LW 2E Lo 30EN R S, FBRCK
Wrhofisk b b o7 L, —RPETEMIEHIBEBRROEADERSSHD, v RTOEFL, N s
T77 v alTHBEILRDEBEALND I LMD, A2 FTO PPPIZ &5 —fRBEFMBERIFEE DI
M ZHEITT D,

4.51. S)—=v AT 1T7HEK

(7 ) =2« A7 4 7BOK (Clean India Mission) | & FRE41% Swachh Bharat Mission (SBM) 13,
BEOFIFERE DB G-3 H IR OMHHAD T T, REORME, BEFEME PN OE/EZRGET 5720
(2. A ¥ FBUFIZ &> T 2014 Pt S e 2 ER % v o= Th %, SBM 1, EEHHE
(Ministry of Housing and Urban Affairs : MHUA) & #CElK %744 (Ministry of Drinking Water and Sanitation)
\ZE - T, ENENATTES & EART CHM 4, PPP X, REEARZMEONAZL, RERBHORE &
WHZEMBREIENTND,

SBM O{EE) T, PPP CREHEME Bftiak 2 i3 2 BB O o A LEZAEL L T D, BLFITR
J PPP AFx— A F COEROEESHSCAML TR XL, MHUA (B, BB : Ministry of Urban
Development) 75, [E, M, HGHEBI 2 3423 A7 DIT/ERR L2 A SCGETH Y . MHUA O7R— A
RV LI b D TH D,

45.2. YUOINXE

(1) WTE RUASED AL EEDIRERES

FEZREE (RFP : Request for Proposal) (&, AFLOUEFCHRNZ LB 22 E A BIRE 1T T 5 b
DTHD, ZI T ATFTa—VEELALT v RO THIT 5,

MLZ LD FHEFERTEIL, [EHEAT—Y] (RFQ (Request for Qualification : AZEEMFEA)) 128D
WHEIRIEFEE DY 2 — FY A ROIERR) & TALAT—T ) (B OB ARL) © — Bt~ o
T ATHEMEND, MLEEIZIZ, 3ty a U BRRLE FSHEENGEND,
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MLT v AD A Y 2—% FRIZRT, AL, AFLEIH (Bid due date : BDD) 7»5HA72< &
t, 180 HH A ToH 5, AFLFE L BDD OFNC, ERMZ#HRTT 520, AFLESIZBN T, @A RS
D MUTREEITH ZEMFHRETH D, AMLFHARIET e Y =7 MZX Y 1 BITHREGAE L H D03,
e a7 NOBAIT2BILLESE L7252 2 6 & 5, BDD IZHHRD Hiv D F B HEE

(AL % — (Letter of Bid) <° AFLIRFFEE) 13 BDD 4 HIZBIE &1, Hiffi#t%E (Technical Bid : TB)
I BDD 72 < b 15 BLRICEIE & hd & SR T0nd, TB A7 78 70/100 L EDO AFLE XY 2
— R~ U A MZFED |l AKFL (Financial Bid) D72 OEAMGEME & 705, HRAHA 9 JLELE (Tipping
FeeRate : TFR) 23S AFLEFAMOME—DILHEL 72 278 F bRV TFR Z HAE S - 7 HANICEK D H 5
MLEDRMEHNTRESND Z 275, BEHR., YRITERE SN AFLFIZ LOA (Letter of Award :
ELEEE) ZRITL, 30 HURNICa vy v a VERIZEAL SN D,

X &
~ R > N
S Sy S S
& éZ? & & ~ O & N -)
S - ™ /)ﬂ@? & *@i’l’ N QQ? I \//&Q‘\ n
¥ & O N 2 & S
& NG Q 7 o X Ky g
R & T & & NS A SR R I
& & & O Q & s S & & O
g S 8 WA & N O
& 7 Z < U
a
7\
Rt \
& 0 W ~
~ > o ~ Q 20 W &
FE& sF &F S S
S& g8 & £ 8
& NS & Q2 VS SR
N N éﬁ’of < <

Hi# : Model RFP for WTE and Disposal Facility Bidding Document, Art. 1.3 % 5t(Z JICA FHASFIERL
B 44 AVFDALTOERDR7D2—)L

(2) HMEHREMEED RFP

KA T NSCENL, B S A ONEER A B Lo G RIBEIE E B AT A DF%E, OV PPP (BOT)
(2 L DERTH Z A DBy sk OB RSOHEFFE PRICEA SN b THh 5, FTRIZ, 7YBy=7 b
HIPHCTHUE S5 RIEBAFEE DR M O EEZ R~
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o

VEET ) Flo b A MSWO RIS AT Y N\
TR ERORE, S EIMSWORESLSE L 7 I
EROHD O 5F %0 - SHORE. BOEISEREE | “MSW OHETE
R BT 5
ULBﬁ%e_
LT, SRS S, ki | YULB & ORRRC
LB A O £ BRBTER 2
SR B LB~ OB ﬁAQﬁfifge
PR MBS A D M T S~ DB & SIHY 2D [
RECUATESNONER TR OBy ) TR A0 U
NRAEL SR
SMTEAEED & 5 M TN RS & 1B ;;;fggﬁg
ChL o EE SEE
OB, 22 EE oW R
< Wo{E o TALE R
FEY A BERONEY { OREL - . ROME | SWahoug -
BISERDE_ 2 T & O
SR OB - T, RUBRESISERO TR
£ it N Y,

Hi# : Model RFP for Integrated SWM [Z 565 & JICA FRAAERK
45 A4V FORBHEED/EANALDTOD Y FEEFIZETHEF - EE

FRBFEA L, AMLEHEICESZ@ESh D, BHHRRIE. FTRONT A—F — LIRS
LTRSS, BT A —=F =BV TAETHENREND D, MM AFLA~DSIMERK 2155 7201
I, BNTA—=Z—IZBWT B8 T20ERH L,

& 4-16 A U FIZE T HEMHREIMED-HD/NT A -5 —LH#E

No. NG A—H— FHEE%E
1 | 14 FOAHEUOPAEZEOE= | B 2t v v a VEIITED BT EE~DOYEL
2T hEtenNY) a—F = — | B HOMRI A~
YOETIZBITHEE VAL | B REOFHE L O A LT A OHEEMN
Y D7 OFEANAYFHE B RE O K& OYFAIE R O ED—H
2| EE K O E BRE B GHEER SRR S B L Tnwas Tk
B Hsk DRI~ D F | o 35 I
B oty ya VEITED DB~ OEL
3| Ak - ANBBLE B R I N4
B FREHIN K OWERFE BRE RS FTRE 2% & BT OWR
B (REBICGEHEHIN WD L9 7)) BRFOMBRIH -7
B A &~ 7 OfidiE
4 | EHEIE A B HUORI AR LG TH D Z &
5 | Fuvxs FoOF TR E | W RS EE OB I
6 | B, @E, Ze0FHEERE |m out o a VEITED BT B E~DEL

tH# : Model RFP for Integrated SWM, Annex VII

(3)

WTEa vy a v - 7o R3T5F—2aM

YT NASGEEICEEH STV S 7 ey =7 ME, WTE &4 L7z MSW OB TH Y . BOT ¥
A 7T % DBFOT (Design-Build-Finance-Operate-Transfer : 5%51 —&ti% — @4 —dE s —Bix) & L
THAINTVD,
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% 417 A2 FIZ$135 DBFOT FOU 14 hOHEY

247 DBFOT
avvyia VBT hokEr, Bk, BETHE. EEIZHOWT

B3 (= EF‘??%%# EEMLEE D, BN TRIC, REFEE I EZAIE
TRPNCREE S S,

ERLANILDERTE (I

EETE RS

ERET - HET RS

EEEE RFAFEH

Fig:] RS - A

Hi#h : WTE Concession Agreement-Andhra Pradesh, Art. 3.1.2 & 5TiZ JICA FAZR/ER

—fIZ BOT 7wy =2 ME, v MV —27 20 Tl ERIEEZ T 2720100 S
., BEITEH LWL ORI O LD THSL (BHEDSLELH D) 10 REFEZTIIZ DY 27
BRSO TWATD, WEIIRBIE RS (Special Purpose Vehicle : SPV) ZFERL L. BUR > B 525D

FEOHRIER 2 v N A Y FERODLOP—EETH 5!, ULB (Urban Local Body : A i O HIG B iR
) 1F, Ity a R T ALOHERLR— O L Ea—, B, LR— hOfER, HEEFEOME
i, FEEORM 7R E2ITS . aty g VMY \’Cfiﬁ\éi}’bt —FHEBA T & % Independent
Engineer N2>V =7) ZBELTE=X VY 7 LOWEBETEZ -7, BOT YrY =7 hOkkx
REPRCBT D AL OCRBEMBOBESIZON T, TR TRIRT,

Project Development and Operation Scheme

| Burden Sharing of the BOT (Build-Operate-

Procurement phase
Full Responsibility

control

Responsibility for

| Operation phase | |

Full
Responsibility

A8
_ Transfor _

4-6 BOT MER&IE

HiBL - JICA FHAERIVERR

10 World Bank, PPP Legal Resource Center, https:/ppp.worldbank.org/public-private-
partnership/agreements/concessions-bots-dbos (2021/9/16 7~ 7 & X)
' Tbid.
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& 4-18 A U FIZEITHAHBMRVCRHESMOEE (DBFOT 7Oy b4 )

jrnw/salrxg ULB DEAE (43#5RFY) AvEyLaRTORME (RRFEF)
B A DY —TpiFa] Tuvel NOBEREL, TuYx
MR AT OARR, FF ] K OHER 7 N OREFOFEA
5 DB 42 RCOFFA, FrAME, 7148 A )
B ko7 hCHEAT LI 1
Yl MIBPAENTODE, 7
B, 7R RO AT LD O
"] O
gLty g R T ~DOHHOEE A7 Ik EEL ey 2 O
YA MEDITEBWNT, REAISEE EPC D= D& &l
K& ES L THERFT 2 ULES L MSW DALERE I, AL CTIRE Sz
THEFF S HLOTRITIUIR ST, BEINZA
M. = > ¥ =7 (Independent HEIC LD, HAHRE DL I IA AT
Engineer) (2L ALLF O ERfERE O AN & O, K OHISZ A
o - dEEREIRIT, < EB AT A~D kT v 7 Ar—)LORE
e ENA=IE R NG i3 1 PUTIRAE (R LEDO AT —v A
EE USRS % i X2 UT 1) Ot
- NIV T OHEEEIC LD | T UERS S O
ULB 23, 2oty aRxTIc AR OB L LG Uz dE
R THEOET UL —HAHE WD FE i
BIZHWrd 5 & 5 ERk4 58
BIND D
FERl DR, B R OES AT Tuvy NOBEREE ., EE LD
DOEEET, vty g 2T~ HERFEFLOFEA
D3R LW P SETERBE MG H DERIC L B, AL
MSW OIRFFEED a7 b — g R T p—~w A Xa U T ¢
A F~OEA, WEAEDZEENZ X DfEft
D, BEEEBZDHEEITHRAN MSW DFH D2 1 A ALER
HHE NS, Xidm/IMrEERE LY WTE Jiig% 76 D3 & APXPDCL!2~
IR NESITa Yy g RTIT DIEE
T E K OVHE HEN 2 SINDZENHD [FEFE ) DVERL KO Z %
FE PR HEE RO e =2 U 7 DIEKRERIREDT-DDOER KT v 7
- N TV=TII R A RIKA D&M ORFE DO FLGk
1 FOkiAE L, HEE KD OM E=% Y 7DD [ Akt
HERFE P 2 E) OB WEE] Ot
- arkEyva X7 OREOM BRRBE DR O DE=2 1
R TRONLZET 0T T AORR%E, Ehii M
- BIoOEE NEH AHETE OVEHE
s DAER] EEA B DA
VBT TORBROIEA & IREF

Hi# : WTE Concession Agreement-Andhra Pradesh, Sections 5 and 6 % 7t(Z JICA FRAVERK

(4) TUFZTI3T—22MDWTE ORFEEXERED RFP

PPP 7u ¥ =7 MIBWTIX, ARERTHEETE 2R/ S— M —DOBEIL, BUFIZE > TEERA
Ty T ThD, PPP 7YY=/ MO EEHEKNSELT20, MLEDOEET v ATIE, &B
DFREMEZ D To = N — 27l L. FFET 2 DO TRITFIULAR 7RV, AV 7 SCE TR
ST, B L O ERIRE ) OB D AFLIE DA & 72 5 72D OFHfi T A — 2 —8 J U
RELHE, £ 4-19 KO 420 1ITR-T BV TH D,

12 APXPDCL : (Eastern/ Southern) Power Distribution Company of Andhra Pradesh Limited DI, (HUEE,/FEh)
T RTTITTF =V a il BREEEDE,
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= 4-19 A > K WTE DHfiiae s

SR

RIEEH

&%

BDD O/b72< &% 12 1 A Ril
W LT\ b WTE 7y
=7 N ORI

£ OMW LI EDb7 & 2 o
DOWIE a7 b, ROV
< & SMW O BRER R

MSW OFREEED 500 k/HAR
T D

£ OMW LI EDDb 7 2 o
DOWIE a7 b, ROV
< EH 1I0MW O BRER &

MSW OLRFFEEDY 500 ho/A %
B2 D5A*

By

BDD XY @imifdE 5 £2FH4E
FloRlTA WIE 7av=/

£ MW LLEDb7pl b 2 o
DO WTE 7uay=r ~, FOVDH7
< & SMW OB &

MSW DOEREFEED 500 Fo /AR
T DY

£ MW UL EDb7l b 2 o

% Sz, ¢ ENRI=RELy N

~ DBA%E L= OFRERE DWIE 71 S w s b B Ob7e l\égvégfiligﬂ 500 ~o/H%E
< L I0MW O BRERE ST

NiE

AALFE DY, Hiffrfe it < b
WTE Jiti g% D B3 & 3=
HTHRWGS

RO EAT -9 WTE fisk o
Hifrfa s &R 10 & % 925
i NS AYAY Ao L

Jq6)

BDD L Y FioifaE 3 &34
BEICALVHE S T- R O B

1 60,000 > D MSW

MSW OAREFEDS 500 k2 /HAR
Tt DG 5*

44 150,000 k> D MSW

MSW OFEFED 500 ho/H %
B2 D5

Jq6)

BDD X Y RO 10 SFHE
EIZBITHA 2 RTOPPP
ay o7 hORKER (AFLED
A > KT PPP T®» WTE Jitig%

BRI A NRENZEI INRP 8
THUET, BEEA= X MR
INR 8 ELLEDT =2 |

MSW OFEEED 500 ko/HAR
T D5

BRI A SDNENLHIINR 2 &

MSW OLRFFEEDY 500 ho/A %

DORFESUTEE ORPAATL | LET, BEEER=2 PO INR | 07 100
TUVWRUVEAIT ) 205 LTy 27 | 77H
*EM 1 FH

tHH : RFP for selection of development partners for WTE -Andhra Pradesh, p.44-45

frishe

(. BE 3 RRHMEEOVIIMEEIC SRS D, MUEN Y =T LOSGE,

OV =T AOMEFEIL, [Hx DA L R—DifE 3 SFHEEOEMEESY, a2 Y —v T AT
RENTWAENFNOKRS =7 (%) TEMHNTTHZ LI GRHEEN D, IFIL 2 #0005
AT AERELE Y Y — T AMEEEOHE FEOEITH 5,

B JICA @ 2021 4EFERER L — FRICHESE . #H L — F 1 INR I=JPY 1.51559
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= 420 42 FDOWTE QBFEREAFHE (AFLEMN 2 A SHBa Y- T LERE LI-ES)

TR TST—2aMIE | . o T 4 4
AV =T LA IN—BTE | (15 NMSW DT RILXF—IIEE 8= 3 ’(“I?\l‘rﬁj%g%q;?mﬁﬁ
BADRESAEHRAL LT ’
AfE (U — R 90% 160
BAili/(/jf??ﬁ@: =T 10% 20
aAVyY—LF7L | WIEZAS Y T | BEISHEEDTEY IEMEE
A N—1%E RESAI=HA 7 | #iEE (INR 1,000 7) (INR 1,000 )
A ft 90% 160 144
B 1t 10% 70 7
o= T LG PE 151

(56) =Za—TY—HTREESREET)— (NDMC) IZHFEHWTEDI v 3 V8K
AR 7V CEE, Build-Own-Operate-Transfer (BOOT : 5% — i —i#E —ZHiR) 123175 WTE ~7°
nYxl hpartyva L) —ABKOFRFEOMELZ R L TWD, TRIZ, 7oy =
N DFEFEIC IS T DAY & RSP O BT & MR 27~ T,
& 421 A2 FIZHBTH2HEMARVRBEMAOETRUHER (BOOT 7AT Y H)

e NDNC (D & £ K& UHEF oty aRTDEERUIEF
) (ERSERF)
RFOINIZ OMTIEZRET 5% | - MxOGeMeE. et fx, &, it
B WL HRE BRE. B 7 A MRORGE
Sk vy g XTI OBEK. OM 2 4H Y
T A OB ([cxt 5 | - HESNEBIR OO, EE L
o VERI, MER (FTPAMESS) SUTEL HEREEER
i 2200 c o RERECERITABERES VT T AR
C RO i@ﬂ/?//a*T ﬁéﬁm@%zgﬁﬁ%%%%@ﬁé

BN E A4 LT3 NDMcm BORFRERE I HR
%@Aﬁ%:/ﬁ//az WZKHA | - SPV ZTERKT AHER]

F3HDLETH
. T@Mcm@éﬁ%ﬁﬁﬁt«,zﬁ - WA M ORI AGR O B
TR I 7= HEER IR O34T - MSW OFEAT & A D SEE

2% %4 NDMC BHE Ok

THiZ MRS 525, BEEME |- BELTToTr Y= FOEHRLD

RS b - CHTA ME & #ERF T
BEOTuY oy N T Y | - EEEEER 18 A LI i
7 NINFEATATRE TR WA, AR i DR, T A F&qut@%:@mT
g DENY 4T . %AéhéM&V%@@k@@b?y
- YA bDT 7 ADOHER J Ar— )L DR

THIABETIC KB SN TWA Z &L &
YA I3, 77U N E e, &
Kyiga—T 4 VT 4 —IZT7 7 A
7 ECTHDH L DR

BENTo& LM DBEFEY 2 IV | - m&

L gty aRxT OV A MIIER Pﬂ@ LYY, e & D 80%
T 5B PILETCE@ LT\ 5 2 L 2R
| BEHEM & - MBS UT, BN E Dt
5%% - D Y RS & B A AT
mé‘ ZHRA - MSW DOHWZ2WZ T ALD 7= 8D
B - arbyvaxTiE. 1 HORGE (EFL N ORSFEE 2 3R, B, R
BIEYED %A R D% AN b a— VT B
HIEGTLHANH D H—Rr 7 LTy MEEORM
BEIEMRAY - . %ﬁWE&UT:
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REVRHNFAEEAICRDERIVE - BRRE MR T vy RETHICAH
ER e NDMC D E1E K UHEF| Aty aRxT7DEERVIETR
(AEEF) (RMEEM)
- JEFEEH R MSW 13, #ARTIZHEL - NDMC 7 [IiRfRFEFEIEY &) %18
D BRI IT T B 7 xR VgA, MBI TR L 24
- arkyrvaRrTIASRD BEMRT D, MR, £ LU DT
MSW 1, RBIOHEDET5 (U IAETERRE X, NDMC 2332
A ZVATREIR RN, FRZ T T A JE 3E W) ik 45 PR FE  (Waste Supply
F o 7RO MEm I Y —D T F Guarantee) SN b HD LT 5
1E. FEARSUTAKITH Y R T - JEEXTCIRAEL, AEINE A
172 5720, BEEEM DR 20%) PNT NDMC
- ZITFAIUTE S 20 MSW & A VIR RE XD AR A iSO IK DRFE
éﬂtv&wéﬁiéxﬁﬁﬁﬁ - BAEINELVVEB D ARIEME
MiIo oty axTIc L0550 BEgE O B CAAHIC K B35
. WL, fig ﬁ%@@ﬁ? - A MTHRA S LM RO IR5E X
- Z/ﬁ//aXTWQELﬁwT VS5 B ONMSW DRLER Ry OVLER
Dﬂﬂ%ﬁ%@ﬁbw@%ﬁ ?& ?E' 6“7”_;@ ODHﬁjuz)‘%EL
- ﬂ/ﬁ//a%TW&%%ui% 7oA 2 PR3 B HER]
5 B TR DG A el - HEH
arvvy i axTIs )y N - BREE=XV VT L EHHE
B, avkvyax7ix F—7 EOIRH
Wk, EEUIWTR Y. 7Y v REERHC - HiEEFoTa AT 5 A
DD BHEDSIHAN R E 2T D %%1#6?17%4h®£@
areyva M TR, 2ty |- BESNESGAE, Teves ek +
Va rOER IXEHICFRET 5 ﬂz%ﬁ@%ﬁ%% 1 OEERIRAE T
= BINbH D NDMC | ZREE
vva | arktyrva X7 ~OFK TR |- NDMC 23X D5 &S 2 aLHd,
> H R I D T A R O B A= 2/%//3%7#%%%%®ﬁ%%
DT VB D A LU RWRATT, sk ek B & Cfif
1A} OS5, ”ﬁwmb%xfﬁé 220Y
WERFIT MR NS D

NDMC (New Delhi Municipal Corporation) : = =—7 U —i{THZEES
HiBH : Waste to Energy Concession Agreement in NDMC Delhi % Jt(Z JICA FAAFER

AEHNL, BN K DT NT ¢ RBEFM N 2ty 3 a XTI ANVD VRV AREM D B 5 72
D, BUEOFEFYO&LOVE (M) OIEMARIME, K OMEEIED H 5 PRI EROHEE DEEM 4
FRAA LT, ZAUTPEW, ERRZRINEE S 27 & (WS BAFCHERFE RSN TR Y, Y1 b~
T 7R AZBWTIHT R 20E) L I AEL ERICERT 57200 T v 7 20—/ ip EOREIL
RA[RCTH D, AHBATE, TuPes MOEUREMEE Y YT, BEIDE U TR 22
THMEND D, ANHEFIE- T, %@&7m/:&bﬁm%@mﬁét W HAEEZR, &
B CORHT A I L2 TR B2, S HIZEBIE, 2oty v a 37 ICER S D BESEW D
%772%y&&&)#4&»ﬂ%&%@%@@%<*k@%ﬁﬁ DIA RNy —FETe ) A
Ik s BT R RAT L IR R O S BEBC D7  D FTREME D 8 D Z & A58k
L2 UE7e 720,
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4.53.

BEAME

A 2 BT MBI EEE ) TS 23 E LTV o, LR @B Th 5,

(1)

RTAT - F3T2am

RT AT - T TT V2 BNIBRIEERT. FHOMTIERERMIE T 7Y =7 MIOWT, 204
o7aYxy MR, B RERMZ INR6.39 (899.50 ') AWh IZ5RE Lz, Z ORMERREIC
BT, %Eﬁé@%ﬁ%é@%ﬁ% LTVl —J5, Bi%s - FEEFEEE DU EEN T D A&
FIAT 58546, BHEIZINRS.89 (#98.76 1) /kWh L7225, 2019 4E3 A 31 HIZHIRREIN TETH 7=

h %ﬂ%@ﬁﬁﬁ%ﬁf‘a‘ﬁ (3L T LB & RIEDSHEE TS £ TIER Shve (2021 4 9 H ORE A TEIME

TN, FRIZ 2016 40D Tariff Order & 777,
R A2 TTA4T - TI3TLaMIBITEIHERED/NT A —F—
No. NG FA—B— ZERICFDRE
1 | Power evacuation® = 2 b & Hir & A =2 X b (INR 1500
Lakh'/MW) ’
2 | fEsbsR (%) 142 A 1T 65%., 2 4FH LRI 75%
5 31 0 74
3| RO (INR Lakiv/F) e b 2Ok
4 | fisoFan (F) 201(1 .
5 seb s o BAID 10 FFITFEER 7%, KD 10
AT (%) IR Y 20%
6 | BREEAFIZER (%) Fi5 R 20%
7 | FHOEBEHE (%) 12
8 | AfAEARMR 70:30
9 | UTOEEEEDOFF (%)
() 17 A HOEE K OHERFE PR
(ii) FEXEDCUF (Capacity Utilization Factor : B¢ffs{@=) 125
TO20 53 D)L —KHEAH R '
(iii) JE 5 M OHERFE BB B DIS% TORA T U AT
=
10 | IR/ IHE R (%) 15
L : Tariff Order for procurement of power from Municipal Solid Waste based power generating plants in Madhya

Pradesh (2016), Art. 10.1

(2)  ANLFEAM
HFZIINTEEEINSD WTE 727 M, PEEEIRATER L7- B 55 20 4. INR 7.08
(#10.53 H'7) kWh OEMER TG-S 5, AR INTZ/NT A =X —O3E & LL T DORITRT,

14 OANDA Corporation. https://www1.0anda.com/ (2021/9/16 7 7 & &)
S REINTZEBZREHNOGRIEIZZ Y » NIGEE LEE TEX 5 XL 9127 HHEE
16.100,000 (10 5) DE,
17" OANDA Corporation. https://www1.oanda.com/ (2021/9/16 7 7 & %)
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& 423 DWILFEZAMZETEHERED/INZA—F—

No. /fﬁ)‘ Sl RERIZKDRE
1| B (%) WIEFELT 65%, 780 Mgk DFF £ TOWIMIL 75%
U,@ = \’<'33'
2 ,;Jaajj{ﬁ%;g;?/%b (%F{TOD*ﬁ AR & REATOLAIL 12%
3 | COD b liigk Dt S () | 20
1

4 ;ﬁxﬁ@f®§$32me 1,700.00 (INR 1 {& 7,000 Ji/MW D7)

5 | AEEARKE 70:30

6 | m—aREHIE] (F) 12

7 | FHor—0OFE (%) 12%

8 | EEESE 2 H OFeEMEITFE Y

9 | FFHDEEEEDOFIT (%) 12.5%

10 | R L OMERFE B EARIA D 6%, FFR5.72% THK

11| BdmER (%) PO 12 FMIE 5.83%, 720 O 8 F=MIE 2.50%

12 | REEAFIREE FH 16%

13 [ E51%R (%) 13.20%
BBMP (Bruhat Bengaluru Mahanagara Palike : /3> 77 &2 —/L7f7)
KON DA O HF KRS O A OfEIE, KO

14 | ZDOMOPEELYLA ESCOM (Electricity supply companies in Karnataka : 77 /L)%
FMEIFEE) IS DEDOMOEFRFIZ IS 7
S BT T 44— R ONFEDOMOPGED 5 DY

H1H : Order dated September 19, 2016 in the matter of “Determination of tariff from Municipal Solid Waste based Power
Plants”, extended on June 3, 2021 for the period April 1, 2021 to March 31, 2022

4.54. — BRI REERDEH

(1) RTA4T-T3T2aMPv LT

2014 -, Y L7 @ PPP (BOT) 1245 WTE Jfigk DGR & iEE 125 LALLM Thiviz,
A RDA 7 F754Th 5 Essel Infraprojects Ltd. 35ERFTA T 5 SPV T 2D Essel Jabalpur Projects
Pvt Ltd 28 20 FEffl D = & » v 3 B ZEE &7, Hitachi Zosen India Private Limited ( H SIEIEAE
100 100% 1-254t) & ISGEC Heavy Engineering Ltd (f > FOEtE) (=20 Y —3 7 A& L Essel
Jabalpur Projects Pvt Ltd & ¥V EPC A% 5Z1E, ¥ — 3 —FRIcEE &, av Yy —y 7 a3, HETEHE
RS, MO =T Y 7 FEROERR BREE BRBEKIE - ARA T FERM R & O
DR, RiE, = U=T ORMEEET) ZFTAWVE WTE Jiaki 2016 FIEF 1B 2 Bilha Lz,
1 BH72D 5K 600 - DOBEFEMZAE L, A h—T & A T OREANF 15T 11.5MW O3 5ER

REZR MR T D, HEH A, PR ORAERC LY, 7k 20534295 2T OFRIEWI TSI ALEE
A, HEEE — ey NEEA ST L O ICREINTVDY, ey =7 FOoEE 2 X MIK INR
178 B TH o722, FEFTIIALERMLE 1kWh H72D INR 6.39 OFEIIRFEIZOWTHERE LizE ST
VY 621o

' Hitachi Zosen Corporation Press Release. 2014. “Order for Construction of Energy-from-Waste Plant in India —
First Waste-to-Energy Project in India by Japanese Company —> (2021/9/24 7 7 & X)

1 Essel Press Release. 2016. Essel Infra announces the successful commissioning of its flagship Waste to Energy
plant in Jabalpur! Esselgroup - (2021/9/24 7 7 & X)

20 Department of Economic Affairs Ministry of Finance, Government of India, PPP Project Info “Waste Based
Power Unit (Kathonda)”  (2021/9/24 7 7 & &)

2l Karnataka Electricity Regulatory Commission Bangalore. 2015.Concept Paper on Power Generation from
Municipal Solid Waste, p.11 (PDF) Concept Paper on Power Generation from Municipal Solid Waste (researchgate.net)
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(2)  ALFEAMACHFO—)L

2020 /=3 H. Karnataka Power Corporation Limited (KPCL : #/VF % B &4h) 13, N Ha—uv
MK 32km DT FH—HRKOE LT 4T WIE 7RV =7 NOAMLEFEM LT, Aa—71%, &
G o= rr, s WEES. 7R M RE, fHE Ek, Ak, RERL O R To+
AR, M, BEEESL HlE, ROGHEMEEA M) S YERBRRAERRO E Th 5, EALTIL, A%
BT T DO, RS, BHEMER O R 572 OICLE e 2 TOMEL FERRR O
—ERAERMTHIELEA D ZEUHE LR, 2O EIE. ISGEC Heavy Engineering &, Z D=
Y —3 T hs3i— b —"Td % Hitachi Zosen India 2351 L7z, ZEHNA h—H % A T OREAUFIL, 600
/B (OB EREDOK) 25%) ¢ MSW X O'RDF Z4LEE L, 11.5MW OB %3ET HhE
TZAFZTWADSB, #HEEE L INR 24 {§2~26 {5%5T, KPCL & BBMP 3 EIZAHT 5, K7 my
=7 ME, BN O 3 A & BT 2 LV ) B D, BBMP IZE o THER] INR 1.4 ED 2 2 M)
BARIAENTND, KT 0= MIKT 2HRBIFOA T 4 71X GO Tk 35%5
0. MOAHT SBM IS E Ty =7 MO 233%& 7252, fiigkit 2022 K FE TICBE T &
ThHY ., T ZINTRYIO WTE fiigk & 725 TETH D,

2 Mercom India. 2020. Karnataka Issues Tender for an 11.5 MW Waste to Energy Project in Bidadi.
https://mercomindia.com/karnataka-tender-waste-energy-bidadi/  (2021/9/24 7 7 &= &)

2 HSZIEMRER HP. 2021. Order received for Energy from Waste plant in India (Press release of 1 February 2021).
https://www.hitachizosen.co.jp/english/news/2021/02/003653.html ( 2021/9/24 7 7 & X)

24 BangaloreMirror. 2020. Waste-to-energy plant to come up in Bidadi in 2 yrs.
https://bangaloremirror.indiatimes.com/bangalore/others/waste-to-energy-plant-to-come-up-in-bidadi-in-2-
yrs/articleshow/79538433.cms  (2021/9/24 7 7 & Z)

25 Business Standard. 2020. KPCL to set up waste to energy plant at Rs 260 crore in Bengaluru.
https://www.business-standard.com/article/current-affairs/kpcl-to-set-up-waste-to-energy-plant-at-rs-260-crore-in-
bengaluru-120100901511_1.html (2021/9/24 7 7 & R)

26 BangaloreMirror. 2020. Waste-to-energy plant to come up in Bidadi in 2 yrs.
https://bangaloremirror.indiatimes.com/bangalore/others/waste-to-energy-plant-to-come-up-in-bidadi-in-2-
yrs/articleshow/79538433.cms  (2021/9/24 7 7 &2 %)
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WMTEMS 7—HavT
5. H1@E7—9>3vT

(1) 7ozo4

—

9 )
, Jica

Inception Workshop on Sustainable Waste to Energy (WTE

in Bangladesh Venue: Online (Zoom) *Meeting ID & Pass will be

shared later with the participants

Date: 8 June 2021, 3:00 am to 4:30 am

Effective solid waste management is indispensable for keeping people’s healthy life and
environmental protection. However, the capacity of existing landfills in the mega cities will last for
few more years and the land availability for new landfill sites are limited. One of the eco- friendly
solutions for waste reduction is WTE (Waste to Energy). In this Inception Workshop, Japanese
experts would like to share and discuss some key factors for application of WTE technologies
and cases in the other developing countries. The workshop also consists of introduction of the data
collection study that will be commenced by JICA after this event. We would like to cordially invite
you to participate this workshop.

Indicative Agenda:

Title Overview Time

Opening remarks Mr. Takeshi Saheki, 3:00-
Senior Representative, JICA Bangladesh Office 3:05

Remarks from the Chief Guest Mr. Helal Uddin Ahmed (tentative) 3:05-
Senior Secretary, Local Government Division 3:10

Ministry of Local Government, Rural Development and
Cooperatives

Keys of applying WTE - Types and features of various WTE technologies 3:10-
technologies for treatment of - Relevant waste composition to WTE technologies 3:25
municipal solid waste Mr. Hiroshi KATO

Team leader / Waste incineration power generation /

Facility operation and maintenance
WTE facility development and - WTE project development and operation scheme (BTO,  3:25-
operation in other countries BOT, BOO, DBO) 3:40

- Financing of WTE project (Keys of financially feasible

project development and operation)

Mr. Satoshi SUGIMOTO

Deputy Team leader / Waste incineration power generation

/ Facility O&M and finance / PPP / Financial analysis

Q & A session 3:40-
3:55
Outline of the data collection - Outline of the Data collection survey on introducing 3:55-
survey Incineration System in North and South Dhaka City 4:10
Mr. Satoshi SUGIMOTO
Q & A session 4:10-
4:25
Closing remarks TBD 4:25-
4:30

Mr. Hideaki Matsuoka, Director, JICA Global Environment
Department
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Keys of applying WTE technologies for treatment of municipal solid waste

People’s Republic ofBangla-desh ——
Japan International Cooperation Agency - "

Keys of applying WTE technologies for tre er
municipal solid waste T

- Achivements of recent years of Prasenter company tEx Research Instilute Ltd.

1

2. Kaystothe powar

3 Typesand features of various WTE ts:ﬂmlugres

4. Relevant waste 1o WTI Power
technalogies

3. Key message

Jgi EX Research Institute Ltd.

1. Achigvornants of recent years
Minigtryaf lapar e dm,
b E

Date af March 1971, over S0 years of experience

E-wastn in Barsal

2. Keys to the waste incineration power generation project

There are various keys to the waste incl lon power project.
= The main ones are technology, waste compasition, finance, pm}ect sctheme,
lzgal system, public L burden, and lal

considerations.

* The survey team would like to explain the technelogy, waste composition as
fuel in this section

= At the same time, the survey team explains the WTE Project Development and
Operation Scheme in naxt section

* This survey will hald multiple workshops and meetings to explain and discuss
the keys mentioned above. We sincerely look forward to your participation.

Keys 1o the waste Incineration power generation project

T —

—| Wasle incineration lechnolkgy I
[Wisste compostin s fuel | [Conmactout ] 3. Types and features of various WTE technologies
EFC* Ergasaeng.
Wiaste Frscaiied il Comisdon
[POvEr ganeratian —[ijaelme ]_ PER
projact
—| Legal system + Operation and Mantenance
|D|mctnpemnm
burden
[Cuﬂlﬁclnut ]
Enviranmantal and social ]
. F )
. A
What is W What is Waste to Enaw #
| Landfill Gas Recovery » Landfill Gas Recovery
Technology Technology
" ?
Bio-methanization Q-a- é"ﬁ;‘ﬂt
technologies = e i
& i . —— I

——L Moving Grate Technologies
d Fluidised Bed Technologies

in various parts of lapan
s amwwchnuimabw\ 20 years ago. S4ll it is rrely
bouitt o operation and higher
malntenance (ustslhnn expected.

Incineration technologies

Moving Grate Technologies type
« Maost prevailing and reliable technology for waste thermal treatment,
* More than 1,000 | plants exist worldwid

Matsude ity Wanagaya WIE inJapan

§f Airfar combustion
§ Exhaustgas
- Waste flow
focg:

Grate motian

Tharefors, lang wiste
red=ntion time in the
Incineratoe i ane of
impartant factoes to
ks stable comblstion

Photo (shot from (1)}
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Featumi
+ Waste Aetentiontime: 2 to 3 mirutes

Fluidised Bad'm

g,a s S,

I T

Therefore, mw-—m e
v by

i recent yEary thiy ype i ramly

#

4. Relevant waste composition to WTE(Incineration with Power

Generation) technologies

—Evaluation of solid waste as fuel

Waste Incl lon powsr I

Is

% v using waste as fuel.
= Therefore, how much energy can be extracted from solid waste is one of the keys.
* Consequently, it is necessary to evaluate solid waste as fuel.

= Iwill explain the result of assessing the solid waste of Dhaka city as fuel.

Municipal Soiid Waste Three contents : Ash, Combustible, Water
Calorific value of a waste i depend on the thres contents

([Ashian%

calorific value (kcal/kg)=4,500*bb — 600*cc

=3
: Combustible : bb % -

id waste calorific value

-600 keal/kg

Solid waste calorific value in Dhaka North City
Corporation

L

weericck W) 65 96y 600 =

calorific value (kcal/kg)= 1,035 — 377=658 kcal/kg
or 2,753 ki/kg

te calorific value

0 keal/kg

combustibie - bo S 23%x4,500 =1,035 keal/kg

-377keal/kg

Required Minimum calorific value —

lorific value far wasteinci pawer g ion: 1 g of 4,184 kikg
Countermeasures to improve calorific value:
Dehydration or Separate collection

* It combustible waste and other waste are separated, snd only combustible waste s
takeen out, the calorific value of the waste will be dramatically improved.

However, in that case, the p g of kitchen wast 3 problem,

#lso, the Introducticn of & separate collection system requires a long time and a
significant investment,
Therefore, dehydration in the

i i @ good option in the short term.

| Combustible :
bb %

- Atest toconfirm this was conducted in the pre-

feasibility study for North Dhaka Clty Corporation.

Spacifically, the waste storage for B days and the
wiaste agitated 3 times par day and weighing the
st every day.

By storing the waste for o few days, the water
COntent can bi redising,

. The result is shown on the right.

Result of the Dehydration test

m calorific v

Effect of the Dehydration

day

Weight change. Wate

_rate_
100.0%
50.1%
91.5%

& o |

B9

B71%

Required Minimum calorific value

Minimum calorific value for waste incineration power generation: 1,000 kealfkg or 4,184 kifkg

The number of starage days and the status of impravement in calorific value are shown below from the
above test results, it has exceeded 1,000 kealfkg after about & days. However, this value is calculated fram

the results of one test. and a when he project.
[ | | calosific value
lDar mw..::f.L {EIMIRITN, m:z:m Tatal | 4,5008 | 600W
I Ty | omtenns 3 | “oe fealfkg | kikg

6LE% 23.0%

972

Soures ~Tha sty B estiateed basail on Peo-Fassiblily Siidy fon Waste Powr Gunetalion for Mo
ik £y LOpOITIn in gl

Waste amount : 500 ton,

ey |
‘Waste caborific value 1,000 to 1,200keal/fkg

Power generation efficency 18 to24%

Total power generation amount

| ‘Waste calorlfic Power generation effidency
vahue (kealfkg) 18% 20%
—_zom A36LkAN | ABleRAh | 5330kWh |
| 1,050 4,573 kWh 5,088 kwh 5,597 kwh
1 1,100 | 4,797 kWh 330 kWh 5,863 kWh
1 1,150 | i’s?lkwh 6,130 kwh
200 | [ s815kwh Wh_

Salf-consumption amount 20% to 30% of power generated amount
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selling electricity (BDT/

Selling unit price ; assumed 5 BDT/kWh

aste calorific value Power genaration efficlency I Self<onsumption amount 20%
L] 18% 0% 22% 24% ‘Waste caloific value eﬂtlmerﬁclencv
1,000 34B9KWH 3,877 kWh 4,264 KWh 4,652kWh
| 1,050 3,663 kwh 4,071 kwh 4,478 kWh 4,885KWh
1,100 3,838 KWh 4,264 kWh 4,691 KWh 5,117kWh 1,050
[ 1150 4,012 kwh 4,458 kiWh 4,504 kWh 5,350KWh 1,100
[ 1,200 4,187 kWh 4,652 kWh 5,117kWh 5,582kWh 1,150
1,200
self-consumption amount 30%
Waste calorific value - -
al 8%, 28% Wasta calorific value |
1,000 3,053 kWh 3,392 kWh 3,731 kwn 4 071EWh [cal/kg)
[ ipso [ 3aokwh [ kwh [ 3,918KWh 1 1,000
1,100 3,358 kwh 3,731 kWh 4,104 kiWh ;
I 1,150 3,511 kWi 3,901 KWh 4,291kWh ] 1:100
1,200 3,663 kWh 4,071 kKWh 4478 KWh 4,885k Wh i;;g
q 5. Key message ‘
« Type of WE: Incl pawer lon s
= Fumace type: ies type is
= Itis possible to sell !,nmtos,iwkwm afelemldlv ata 500 tons/day treatment scale and
wastein Ami landfill

= Even with the PPP scheme, there are many roles the public side must play.
Example of public roles on PPP wasle incineration power generation projectin Japan
+ Obtaining local consent for the Implementation of the project,

. arant

. sblic applications (building permit, ete )

. Pmcsdumsmﬁaudwlmmetramofmemﬂpnfmamw

. ion status of PPP implementation companies

+ Transportation of recycling (metals, efc.Jitem, and final disposal of mcineration
residue / non-combustible residue

+ Support for d for facility visitors

+ Contract management

Thank you so much for your attention
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WTE facility development and operation in other countries

WTE Facility Development and Operation
in Asian Countries =

How to Develop and Finance WTE project

8 June 2021

Satoshl Sugimoto
Deputy Team Leader
JICA Study Toam

Contents E
=
1. WTE Project D. I it and O tion Sch
2. WTE Projects in Asian Countries
- 3. Keys of Fi ially Feasible Devel. and ion of -

WTE Project

A) Amount and Quality of Waste ([Energy Resource Efficlency)
B) Balanced Project Income and Expanditura

C) Proper identification of Project Risks

A) Non-PPP scheme

A) PPP scheme
1 S | Service i ! = Th lied scheme of WTE devel and onin South E
" = - =TT = s o
:;mtr?cm:\ al:ilic anmr::' local gosernment hulds smd operates WTE Bcilty by 1*; Rl At s SR i B
peration by public funding. ® Pricate sector builds and operates WTT facilities while public sector pays fees
Seclr W Singapore applicd thes schomee in the begiming perisd of introducing for secaiving Wisle iaiaseiment services ffom the WTT: fucshitis,
WTE fawslities for treatment of municipal sobid waste, B Private secton sells elecmcity 1o prd electricity suppliss bused on PPA (Power
B Design and construction of WTE facilities is unsaally carried out by w,Am.m]
private sector under the EPC (Engmeenng. Procurement and . Rol ies of public and shot ame spicified mihe
Constriction) eontract with public sector. serves sonlic.
W Puhlic tender was usually carried out for selection of EPC contractor. Joint Ve L e ! dap EWTE fscilities shall be et by pubdicand
Construction by Public ™ National or local povernment builds WTE facility by public funding Public and Private Secrens private sectar funding. : : = ;
Sector and Operution by {through EPC contract with private comiractor), while sts operation i 910 femca e iR Sdcpmge Sl
Privide Sector carmied oul by privale contracions (through eperation contmct) :E":Jf(p_:m)u i Lul‘l(“l:l:llﬂ‘ﬂ“‘lﬂl‘ veatue) il s
B The cases of full cost coverage of facilty construction by public sector i) i e
are found in ..Tapau, Chins, Kores, and Singapore while wot in other P TS
Asian countries.

i
|
|

Indiz. Jubalpur, 6K 115 Service contrael

Madiyu Pradesh

Timarpur, Okhla 1.950 16 Service contract {25 yrs)

(South Delhi) RDF production and pawer
generation

Ghazipur (Bast 1,500 12 Service contract {25yrs)

Delhi) RDF production and power
generation

Marelu-Bawunu 2,000 24 Service conlrucl

(Warth Delhi)

Thatlund Phetchuburi & Service contract
Phuket 250 2.5 Service contract
BOT
Bangkok 500 5 Service contract (20yrsh
Treeatment fee: USS30/ton
Nongkhai 370 6 Serviee contract (25yrs)
Malaysia Negeri Sembilan 600 1B Serviee contract
Vielnam Can Tho 400 7.5 Bervice conlract

I|

Singapore Ulu Pandan 1,600 16 Public sector initiative
Tuns 2,000} 46 Public sector initiative
Senoko 2,100 36 Service contract {20yrs)
South Tuas 4320 132 Public sector initiative
Tuas {new) 1 200 22 Service contract (25yrs)
Tuas {new) 2 3,600 120 Service contract {25ys)

EMost of the current WTE projects is operated under
service contract between public and private sector
EThe contract period is 20~25yrs on average.

Guideline for project the basic
Implementation undor PFI public facility |n¢|r PFI
Guldellne for allocation of u It provides how project risks should be allocated
project risks between public between public and private sector in public facility
and private sactor uu-lm
Guideline for evaluation of L] criteria for the project
project proposal by private qumummm
sector dovelopmant

for It p the detailed of th to be
jpublic and private sector on made between public and private sector on public
public facliity development tacility development and operation
operation

for projact B 1t provid uwpmmm.du-mmm
‘and monitoring publlc Taciity under PFI

r
| Project Planning Phase  |meh of Basic Projoct Plan (WTE
facility plan) "
contractors
L] the Tavel of
requirement
® Preparation of public tender document
| Soloction of Private |ﬂ Imlumumup-mm
Contractor of project {inc.
with project proponents)
' u Selection of preferred bidders
| Project |ﬂl
and -
= project

lﬁoﬂd Mmarduhn and construction

o The p g m SOuUrces vary upon the
L] WM‘M.MM!UNW“.W“W
ith =
principal
B) Cost of facility operation and maintenance
® Local the cost to

project operator.
variable costs In which variable costs
wiith the of project

government pays
& The cost Is divided Into fixed and
will bo paid in
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A)Amount and Quality of Waste (Energy
Resource Efficiency)

B) Balanced Project income and Expenditure

C)Proper identification of project risks

] ey [t | [Ty | |

e |

EWaste supply risk (amount and quality)

EPayment risk (treatment service fee and energy selling)
EService risk (Proper treatment of received waste)

EEnvironmental risk (Proper prevention of environmental
pollution)
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MINUTES OF MEETING
On

THE PROJECT FOR DATA COLLECTION SURVEY ON INTRODUCING INCINERATION

SYSTEM
IN NORTH AND SOUTH DHAKA CITY.

INCEPTION WORKSHOP ON SUSTAINABLE WASTE TO ENERGY (WTE) IN BANGLADESH

Date and Time: 8 June 2021, 3:00 pm to 4:30 pm (BST) & 6.00 a.m. to 7.30 a.m. (JST)

Venue: Online Meeting through Zoom.

Participants:

Local Government Division (LGD)

Local Government Engineering Department (LGED)

Sustainable and Renewable Energy Development Authority (SREDA)

City Corporation (Dhaka South, Dhaka North, Sylhet, Khulna, Gazipur, Mymensingh, Chittagong and
Cumilla)

Agenda:
1. Opening remarks
2. Remarks from the Chief Guest
3. Keys of applying WTE technologies for the treatment of municipal solid waste
4. WTE facility development and operation in other countries
5. Q&A session
6. Outline of the data collection survey
7. Q&A session
8. Closing remarks
Discussion:

L.

SREDA asked a question. Is incineration technology environmentally friendly?

JICA expert replied that the technology used for the project reduces greenhouse gas emissions. Take all
measures during project implementation and apply the technology considering the environmental issue.

So, there is no issue for the environment.

There isa question. Incineration is the most significant source of dioxins, which is very harmful to health.

Is there any technology to control this?

JICA expert replied that an 850-degree centigrade economizer used in the operation stage and cooling

chamber utilizing baghouse filter avoid dioxin emissions.
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5. There isa question. Various technologies regarding WTE operation are very important. Can it be

sustainable financially if these are implemented?

JICA expert replied yes but that it depends on the situation.

Ministry of Environment, Forest and Climate Change, made a comment. She wants to focus on
environmental safety during the project development. They are working on solid waste management rules
which will be finalized very soon. They have an inter-ministerial meeting on June 10™ and hopefully, it
will be finalized after this meeting. Till now, there is no provision on the segregation of solid waste in the
current solid waste law. But the new law has a provision on solid waste segregation. Their focus is on

developing such kind of projects which are less harmful to the environment.

JICA expert ensured that they will consider the issue and gave an example of Japan conducting a project

to avoid environmental risk.

65



NVTSTYVAANRKNE BT vhtio JICA
BEEYHFHREBEEAIZRDFRINE - HRAE BASHIT v REHHER

52. E2@I7—5aayT

(1) 7ozo%5

—

.3 )
JiCA

2nd Workshop on Sustainable Waste to Energy (WTE) in Bangladesh
Venue: Online (Zoom) *Meeting ID & Pass will be shared later with the participants

Date: 3 November 2021, 10:00 am to 12:00 pm

JICA is delighted to announce that we are conducting the 2% round of workshop on
sustainable Waste to Energy. Building on the discussion in the 1¢« workshop, we
decided toinclude the environmental aspects to be considered in the WTE projects.
In the first presentation, we will explain the project scheme, the outline and the
required level for project development and operation. Then, in the second
presentation, the basic technical contents of waste incinerator power generation and
pollution prevention measures will be discussed. We look forward to your
participation and active discussion.

Workshop Proceedings

Title Overview Time
Welcome Takeshi Saeki 3-5
Remarks Representative, JICA Bangladesh Office min.
from JICA
Opening Mr. Helal Uddin Ahmed 10 min
Remarks Senior Secretary
from the Local Government Division
Chief Guest Ministry of Local Government, Rural Development and Cooperatives
WTE Project Mr. Satoshi SUGIMOTO 30min.
Development Deputy Team leader / Waste incineration power generation / Facility O&M and finance /
and PPP / Financial analysis
Operation Contents:

- What is WTE (Waste-to-Energy)

- WTE technologies in the Municipal Solid Waste Management Hierarchy
- Myths and Facts of WTE Technology

- Key Preconditions for Introducing WTE Technology

- Variation of WTE Project Implementation Scheme

- Examples of WTE Projects in Asian Countries

Q&A session 20min.
Fundamental Mr. Hiroshi KATO 30min.
Points of Team leader / Waste incineration power generation / Facility operation and maintenance
Waste Contents:
incinerator - Definition of MSW Waste-to-Energy (WTE) incineration
power - Historical Background of waste incineration technology
generation - Basic concept of waste incineration technology
technologies - Waste incineration products

- Pollution Control
- Key message
Q & A session
Closing Sayaka Takuwa
remarks Global Environment Department, JICA Headquarter
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WTE Project Development and Operation

2nd Workshop on Sustainable Waste to Energy (WTE) in Bangladesh ,,‘"J
jiea

WTE Project Development and Operation

- A Guide for A of WTE Proj:

Satoshi Sugimota
Deputy Team Leader
Project Design and PPPiFinance Expert

. Whatis WTE (Waste-to-energy)
. WTE technologies in the Municipal Solid Waste Management

b T~ S )

Hierarchy

. Myths and Facts of WTE technology

Key Preconditions for Introducing WTE technologies
. Variation of WTE Project Implementation Scheme
Examples of WTE Projects in Asian Countries

. Key Messages

A group of technologies that treat waste to recover energy
in the form of:

W Heat;

W Electricity; or

m Alternative fuels (e.g.. RDF, RPF, Biogas, bioethanol, etc.)

m Landfil Gas Collection

W |ncineration with energy recovery

B Waste-derived fuel production (RDF, RPF, etc.)
® Anaerobic digestion for biogas production

W Others (Pyrolysis and Gasification)

Lo o oo

E

I [ = Fary countrses with high rate of maceria g fvae (s panand £ courere sppie

WTE technol az wall for en: le and hazardous waste.

Errasrmant 3 ¢ Goncs ORE tei sl g

= 1

fL U Incnzation plae tas ol 2208

Opzsat cireratioe

” »
A

“l-
industrial facilities of the lowest emission rates in many countries,

Fukigrcs Refuss Procsssing
it sompieiad

BT

‘ W Ever In developed countries.where calorific value of wasce as well uawmimm )
Bangladach, WTE
Sos & Feed-in-Tanfffor electricity sabe, p for

plantas’ uhhlluy gap finandng (VGF)".

W 5 s mostlyn d legal, financial.
wdwmlm dthTE hmrymmnunn nmaﬂnhh
ta lack of

publicand mm sxakeholders, b= E )

Type of
Precanditions

Level of Requirement

Must Strongly Advisablc

Sacial W A certain pepulation scabe and 8 Serongfimmediate social needs for
Conditions guaranteed volume of MSW, waste reduction, e.g. scarcity of the
W Stable and operation system of fand for final disposal.
SWHM collection and transporation, W Sufficent/ssmble utility services in
W Secured ndfill for final disposal, place (enargy, warer, sawarage
service,)
B Laws on pollution preventicon and ELA
wn place and properly enforced.
Public A B Proper separation at source. ® Public consensus obtaned from the
and Cooperath " of and  residents nearby the plinned
of Residents hazardous wastes) lacations of WWTE facility.
B Proper non-bissed understanding
an'WTE by residents.
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Type of
Precnnditil:.n
5

Level of Requirement

Must Strongly Advisable

Institutional/ M Basic laws and rules on SWWM B Stable administrative body in charge
Governance in place and enforced. of SWHM
Aspects B Technological standard for B Technically qualified personnel to

'WTE facility construction,
operaticn and monitoring
provided.
M The land for WTE secured.
BWTE is clearly identified in
upper level policies and plans.
B Centralflocal government’s
willingness to introduce WTE.

monitor WTE operations available.
B Energy departments and electric
power companies have developed
technical and operation standards to
facilicate WTE as the source of
renewable energy (IPR FIT, etc.)

Type of Level of Requirement

Precondition Must Strongly Advisable
5

Financial B Total costs for WTE B Tipping fees set at stable price aver
Aspects (eonstruction and operation) a long period of time (20yrs) based

secured. an the SWM service contract.
# Tipping fee W Power selling price set at stable
# Energylelectricity sale price aver a long period based on
# Carbon finance PPA.

# Tax incentives B Low cost financing of the Project
{use of long-term low-interest loan
with a certain grace period.)

B Tax: exemption/reduction available.

Type of
Precondition

Level of Ruqu'rremenl’.

Must Serongly Advisable

Technological ~ ® 'Waste composition stable and 8 Plant manufacterers have encugh
Aspects meet the required LCV for emeﬂise and experlenoﬂ inWTE.
efficient WTE | monitoring system in
W Bottom ash and APC (fly ash) plane.
are safely treated, W Capacity building and training
B Proper pollution control available for qualified human
syscem installed in WTE resource development,
facility

n = e BT BT B
s {Design B

s

ustre operaise deigm e e comatcs, minsges Sk 1 Sy sertites sihbernce | pertarmin pitkcie ke

Dunl cacuar p
e ———
fonpaerm campreheTsve  arm moures the priviie aperion:.
Dty R ——
Ty vt g seoe
o T Fesie: Fubic: Puble Puske Pt
Frowcrg B Btk Peris Pros Princs
]
ey Proee Preen proe P Prae
= [ Priven [ P frace
Owniriria s st Puske [y fraes
Sourcs: CCET) i MGES

4. Singapore

] ‘H-efmdm‘i plants

mmmmm Singapore

890 voniday (2units)

e B 25 year long-term concession of waste treatment
sesrlis . . under SWM service agreement with Sing.
Trestmens Technelagy Stoker Type incinerator W Take-or-Pay approach applied (capacity payment)

ity 1]
Fimance. ' Equay and Dbt Firance by
Preaate Contractor
Ievmial Inyescmant Cost 5§ 160 milicn {119 mil, US§)
Tipping fee 5% iton (57 LISS)
Profect Conaracts W WM service agreement

BB (Fower  Purchase
Pgresment}

History of the 1% WTE praject under PPP in Singapore

 {Failurss of public tandar in 2001}
] ﬂumnmnlledﬂw opcnwﬂdarlor lw SG'WTE p

PPP in which the devel

B The tender was not well mmdhymemnrhumdoniym non-compliant propesal submitied.
B The result found that the developers were unbale & bear the demand risks becauss of:

Keys of Success in WTE Project under PPP in Singapore

Prfect iplmendon 8 Undar DBOO schame Sgpors G anardino S srvc amemare
e U pfenta ot ownes (SOl
® Apply Take-or-Pay inwhich Singapars G’ ;

wasza d e WTE (s h tha

mdmsuﬁﬂwmﬂuhﬂynmﬂmﬁnmmﬂmd.h
Uncertin waste growth:and mehwmwﬂnww of WTE.)
= Wa for th pl B Lang. (25psars) Iz given £ tha p F
B Mo award of tender ' Finanicing B With the above tak p i e financial
m—m RS bled
Tender in 2005) [ ] ﬁwmmmms\ldnpmwchwM\equiqanddabtﬂnincehasad
2P on:he b
B Apply DBOO (Design, Build, Own, and Operation) long:
" Gow enter ser . the developer based on Take-or-Pay appr M gand B Thep P P ply with the
e HERY j risks by full capaity payment} supervision of the hllmmmalmmmmlﬂdwwmwu
'* ars an of WTE faciliy op & th Project by the Gov'e 1y
By with the technical req service p dard: o i-c«wmmummn -
mhﬁmw - ""-r--vw & -
; e ik . + SWM servi dards (polutl e 4 o
Keys of Success in WTE Project under PPP in Singapore
‘2. Thailand
Project Implementation B Under DEOO nﬂm.!«-ganmﬁwklnmdiamfwﬂ service agreement W The firstVWTE facility in
scheme with the private projact owner (3PC). Phusker was bt under
W Apply“Taks-or-Pay approach, in which Sngap b if DBO with ERC eontract | Waste Incersticn  Mang Khaem
waste supplied 1o WTE facility through (Even though W BOT undar PPP and pawar Districe, Westerm
ammdmmlhdmhbcﬁyklﬂnﬁhnd»uwlwmm Ingraduced wich
pﬁmwwfmhwdmhmmnpamml comparatively high FIT Phusket |
"l (25years) is given to the private p and Gaxincentives. bl
o di el B ROF power is promoted
Financing [ ] thnbv:m ”by'én zncu ar i s s Petchaburi Prov.
u Pro et 2l i e b b ) ""5"-"'."?"!’"‘”:':"" Wi
ontheabouglnnmwdnaﬂe Inme‘urilong Term. :.MM] Ko K P
 Monitwring and B The private pr e p suarantesd aperation to comply with the | ROF Power _'s'.:&'.;u..
Pros b o' » Avaliabl o it
» Contractad unic of electricity export e
- mehpmmm-mdum
= WM servi ip v w1z
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- WTE Project under PPP in Thailand

Keys of Success in WTE Project under PPP in Thailand

Nong Kha; «to=Energy Plant ion in 201
e 500 tonfday (unit)| @ 20.pear concessionof vaste traatment under Project B Under BOT scheme, Thai Gov't entered into SWM service
E : SYVH Sechck Agme e ’ Implementation agreement with the private project owner (SPC).
Treament Technology Staker Trpeor Fluidzed bed | @ Approimatsly THB 6/kwh (0.17 USS) FIT is
T ”“’” "ww ! appiad.‘ BiTUSEE scheme ] me{spé;mn (20 years) is given to the private project
eneranon
Capacity B Government pays the tipping fee based on the amount treated
| BT (Buakd-Oe (Decail information unknown.)
.'mm e T Financing L] \C’Ii:llﬂn;:amﬁ\eiy high tipping fee and FIT helps the project financially
Brivye Contractar 3
Iritial Ca THB 900 milkon (27 mil. LISS) W Investment and tax incentive also helps cost burden to SPC in initial
np.;qu : THE 9T0¢tan (19 LIS§) - investment and early operation periods.
Contracts ® SWM service sgresment l&mmnmeDFmrs(Cammm&mandPuww
BOPPA  (Power  Purchase Utilities) p introduction of RDF prod
Agrecientt

A} WTE technology is not a magical technologies of converting any types of waste into
energies as well as reducing the amount. It has pros. and cons. Some of preconditions
must be met for its proper application such as:

Trea 400 toniday W ‘VWaste Characteristics (especially LHV);
é”t" i o e ""‘“""““"""’ B Proper pollution control fespecially air pollutants and ashes);
T Stoker Type W Approximataly US$ D.09Mkwh FIT is applisd. ‘W Skills and exy es required for of of WTE (e.g. temperature
Fomer Generation Capacity 75 MW % control, blending nlmmmluveﬁntmdose manitaring of perfarmance).
Scheme : B) WTE introduction under PPP must be carefully designed with a view to:
Finance. Equrty and Dbt Finance by . Proper and clear allocation of roles and responsibilities between public and private
| Private Cortractar sector (100% privatization should be avoided as the public responsibilicy of the

i (ADE Finance) Y - 7
L O S " C with the WTE technology service provider is important, which must
Treees ki include contingency plan.
jecrak . aenapecen W How ta finance Is of great impartance in feasible operation of WTE.
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Fundamental Points of Waste incinerator power generation technologies

People’s Republic of Bangladesh - =
Japan Interational Cooperation Agency

i

JICA Survey Teamn

Contents

Definition of MESW to-El W ) inci

Basic concept of waste incineration technology
Waste incineration products

Pollution Conlrol

Key message

Example of public roles on PPP waste inci
Japan

ﬂmu‘&-p_}q_%"’

Definition of MSW Waste-to-Energy (WIE) incineration ‘

® WiE incineration is the process of
direct controlled bumning of waste in o> o

the presence of oxygen at
temperatures of 850 degrees @
Celslus and above, coupled with
basic mechanisms to recover heat
and enargy and mora sophisticated
mechanisms to clean flue gas.

. The main benefits of MSW m
ation are waste di I
volume reduction, dlmse contral W‘Dlaliluwr..han ofmilmbn.l?lant
and benefit of using waste as a oo —_—

resource 1o produce energy

Historical Background of waste incineration technology

@ There are two basic trends in waste incin

¥,
and Europe.

apan

®The starting point for waste incinerator power generation in Japan
@ Sanitary Ireatment of waste
#The main purpose of i high-muoist
contents with low calorific value wasts hyglanu:ally
#Suitable for Asian countries

®The starting point for waste incinerator power generation in Europe
# Heat recovery from waste
& Many countries in Europe have a climate in which the temperature drops
significantly in winter, s0 a heat source is indispensable for ving.

# The idea is to collect high-calorie waste and use it as fuel, Therefore. European
technology is not suitable for incinerating low calorific wasts.

Basic concept of waste int:inaration technology

ry fuel [kerosene} at only th

®After ignition to wasle, incinerale only the self calorlllc value of Ihe waste
without using auxdliary fuel.

®An incinerator operates 24 hours a day and runs continuously for about 80
days.

#®The annual incinerator running time is 7,500 to 8,000 hours.
®Therefor waste calorific value one of important factor for waste incineration
with power generation
®Minimum calorific value for waste incineration power generation: 1,000
kealfkg or 4,184 kJkg
®Type of incineration technologies
Incineration Moving Seate:Technoloalss J
technclogies — J

mlﬂhwﬂmlnmuﬂdﬁlm
conts bustibie
EEE-ZEE

Bource: Pre Feasibiis

dy [section 4.1.4]

calorific value
r \_[Mh - - 0 keal/kg
Imm* ) 23%x4,500 =1,035 keal/kg

i ) 62.8%x 600 = -377keal/kg

calorific value (kcal/kg)= 1,035 — 377=658 keal/kg or 2,753 kifkg

Solid waste calorific value in Dhaka North City Corporation

Minimum calorific value for waste incineration power generation: 1,000 kealfkg
The number of storage days and the status of impi in calorific h
valueis calculated froem the results of one Lest, a

below. However, this

8 more detailed invest

tion s uired when
Irmplementing the project.
&) Enlarge waste pit
(D) Drsin off the: (2 Targat waste fram Wit of enbrgemene of maite g e st
water from the

i high income area

food waste m

@ Dump truck & Cantainer carer - Compactor trudk

= =

B

658 hcalﬂqi =, onmnuh

Incineration technologies

Moving Grate Technaologies type
= Most prevailing and reliable technology for waste thermal treatment.
= More than 1,000 operational plants exist worldwide

Alr polluticn control eguipment

Watsuda city Wanagaya WiE In lapan
¥ Shity Generalion b Ity Corparalicn i Bargladesh !
SELjIeS Faaturas;
Moving Grate Furnace, Waste fletention time : 210 3hours + Vst Retantion time: 2 ta 3 minutes
— 2 A = High speed cambustion
A T Airfor combustion Fluidised Bed Furnace - mmhmuhmcm
} Exhaust gas “olld waste contain * mmmmwmm
== Waste flow vatlobs matters
s A
Waste Grate motion
feoder

Input calorfic vlus in
Incineratar changes
tims to time

Therefore, long waste
retention time in the
Incinemtor is ane of
Important factors to

stk kbl comibistion

R s R TR S

Photo (shot from (T))
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Waste incineration products

12 Electricity
(3 Combustion gas with harmful substances

@ Clean gas with harmful substances removed @ |
(5! Bottom ash
(& Flyash

Pollution Control —

# Combustion gas contain harmful substances
@ Air Pollution Control requirements for dust, HCI, 805, NOw, mercury,

heavy metals and dioxin removal.
@ The condition for avoiding the generation of dions in the wasts
i kzeps the gas at B50 degrees Celsius and

{as defention time more than 2 second

t

Air Pollution Control

Tt
s e e e e
Frmperairs fendigradet

Pollution Control

® Combustion gas comam harmful substancss
* The i gas diowns in the
range of 300 o4 Celsius. Avoid

this. It is rapidly cooling the waste incineration gas o 200
degress Celsius or less in a codling chamber,

(litration
type dus! collector) o remove contaminants from the
combustion gas. After that, NOx s removing by the.
denitration reactor. After that, clean gas emits to stack.

& The pellutants removed by APC are contained in fly ash

Example of a Moving Grate incinerator

Source: COET puadebre sormeson e meciats murrcssl

Pmtlonﬂm"ﬁ#

® Flue gas
® Contain dust, HCI, S0, NOx, mercury,
heavy metals and dioxin
® Ash
® The two types of ash{bottom ash and
fly ash) generate from waste
incineration.
® Sinca it is a waste incinerator, many
harmful substances move to the
incineration gas side.
® Thersfor, probability that the botiom
ash conlaing harmiul substances is low.
@ Fly ash (APC residue) contains many

Exampleof a Moving Grate incineratar

‘Saurce | CCET gudisine serweson intemaiaoe mariipal

and discharged. Therefore, proper treatment of fly ash s sokd wase tresment ectolagles: WGE. as st smanta rstrene Iecs kg 16T
requirad. 2 %
"
Pollution Control e
.Flus gas tmalmant -
(slaked lime,
acmmumon oﬂ-ers} Exampha Now sheet of “ “
®Fly ash treatment Moving Grate Incinerator = = O—-*i o 5. Key messa:n
1 * Type of WIE: Incineration power generation is recommendable

 Chelate (heavy metals elution inhibitor)
& Cement (fly ash molding)

=

| ezt
Fly ash: Treatrment reguired
|}

fnn]
Battam ash ! recycle andfor landfill

Satwue] COET gakabow miens

b bt ko
[ R R ———

Efforts should be made to increase the calorific value of solid wastes
1. Draining off water from the waste at home
2. Collect waste in high income residential area
3, Dump truck & container career which eadl\r affected by rain to compactor truck
F 8 of by of waste pits
Furnace type: Moving Grate Technol vpe is L
The negative emaronmental impact of the § Inci lan)praj Himl
by using appropriate techmim
Need to abtain E i i Clearance Certificate)
Even with the PPP scheme, there are many roles the publl: side must play.

7. Example of public roles on PPP wasle incineralion power generation
project in Japan

+ Obtaining local wnsmlfcrﬂewlanmhndﬂlemt
. ion of PPP

for various public building permit, etc.)
*+ Proced! iated with the transfer of i "‘ﬂlemdlly
. itoring the project i status of PPP i

Transportation of recycling (metals, ete. jitem, andmaldnposaidmmrahunlesmw
non-combustible residue

Support for and fortaciity visitors
Canfract management
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(3) HHEH&
MINUTES OF MEETING
on
THE PROJECT FOR DATA COLLECTION SURVEY ON INTRODUCING INCINERATION
SYSTEM
IN NORTH AND SOUTH DHAKA CITY.
2ND WORKSHOP ON SUSTAINABLE WASTE TO ENERGY (WTE) IN BANGLADESH

Date and Time: 3 November 2021, 10:00 am to 12:00 p.m. (BST) & 1.00 p.m. to 3.00 p.m. (JST)
Venue: Online Meeting through Zoom.

Participants:

- Local Government Division (LGD)

- Local Government Engineering Department (LGED)

- Power division of the Ministry of power, energy and mineral resources

- Department of Environment (DOE) Ministry of Environment, Forest and Climate Change

- Sustainable and Renewable Energy Development Authority (SREDA)

- Public Private Partnership Authority (PPPA)

- City corporation (Dhaka North, Chittagong, Gazipur, Rangpur, Sylhet, Khulna, Barisal and
Mymensingh)

Agenda:
1. Welcome Remarks from JICA

2. Opening Remarks from the Chief Guest
3. WTE Project Development and Operation
4. Q&A session
5. Fundamental Points of Waste incinerator power generation technologies
6. Q&A session
7. Closing Remarks
Discussion:

“WTE Project Development and Operation — A Guide for Assessment of WTE Project”
1. LGED asked what were the roles and responsibilities of local authorities in the planning process of WTE,
and how much was the additional amount to be paid by a local body to switch from usual practice of waste

management to WTE.

2. JICA expert replied that in the case of Japan, the local government holds the primary responsibility of
SWM in its administration area. Therefore, the local government deals with all the process of WTE
projects, including design, engineering, procurement, construction, and operation though many of them

are contracted out to private companies. The local government has the capacity to assess and evaluate the
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design, engineering, building process and operation of the private sector. The local government has the
power to require the private WTE developer to report on the progress of construction and operation based
on determined performance standard indicators to make sure that the project is properly implemented. It
has technological standards for WTE facility and its operation and monitoring that are utilized to assess
WTE project development operation. This is the case of Japan. Although he was not sure about how the
roles and responsibilities of SWM were allocated between the central and local governments, he supposed
that the local government should have the above capacity as it is directly facing the private contractors of

WTE projects.

3. NCC asked a question about the calorific value of the waste in Singapore, Thailand, and Japan.

4. JICA expert replied that about 10 years ago, in Japan, the calorific value of waste used for incineration
was more or less 1,500 kcal/kg. After that, because of the increased content of plastic in waste, the calorific
value of waste in Tokyo increased to 2,000kcal/kg now. In the case of Singapore, the minimum required
LHV in Senoko plant is 1,200 kcal/kg. As for Thailand, it was about 1,000 kcal/kg when the survey was

conducted 20 years ago.

5. PPP Authority did not ask a question but shared his thought on how they would help JICA if anyone came
for assistance. He thanked for the presentation that contained many important information related to WTE
project models under PPP in other countries. Bangladesh has its own laws and guidelines for PPP and they

are ready to support local government in the development of WTE projects.

6. Sylhet City Corporation asked a question. Which is the best solution between waste to electricity and

waste to SRF (Solid Recovered Fuel) for local government institutions?

7. JICA expert replied that the feasibility of SRF depends on the existence of its users as well as the quality
of SRF. If the quality of SRF does not meet the requirement of the users, the produced SRF may go to
landfill without any use. Not all industrial boilers can accept SRF as energy source. In the case of Thailand,
there are cement kilns ready to accept SRF as fuel. That’s why RDF power has been developed. It really
depends on the existence of candidate users of SRF. It is also necessary to consider the quality of SRF as
it may contain a lot of plastic and become possible source of air pollutants including dioxin emissions if

it is not properly incinerated.

8. Department of Environment did not ask a question but rather explained the process for developing the
project and the responsibility of DOE. They understand that SWM brings a big challenge in terms of
environmental management of the country. In this context, WTE is an essential technology to solve the
issue of increased waste generation with almost exhausted capacity of existing landfills. However, it must

be kept in mind that most of the waste is organic, highly moistened and with low calorific value. So, one
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must be careful about possible emission of air pollution by combusting such waste, such as hydrogen
chloride, hydrogen fluoride, nitrous and sulfur oxides, and so forth. It may be possible to use WTE
technology for non-recyclable waste with high calorific values such as waste rubber tires and multi-
layered plastic wastes that are all difficult to recycle. Also, to start WTE projects, she would like to remind
that land clearance process with a complete EIA needs to be cleared and approved by the Department of

Environment.

9. JICA expert replied that he completely agreed with the comments. As he mentioned in his presentation,
all legal and regulatory requirements related to the environment must be complied with before starting

any WTE project.

10. There isa question. Should citizens in Bangladesh separate non-combustible waste so that the WTE project
can collect only combustible waste for energy recovery? Or can the WTE project accept mixed waste

(non-combustible waste and combustible waste together)?

11. JICA expert replied that WTE technology can treat mixed waste of combustible and non-combustible
waste. Non-combustible waste is to be generated in the form of slags or other types of residues. So, if there
is a proper way for disposing of these residues, WTE can accept mixed waste. However, they always
consider the percentage of non-combustible waste because a high percentage of non-combustible waste
reduces the calorific value and energy (electricity) generation efficiency. As for hazardous waste, some of
them should not be mixed with other waste since some types of waste with a high ignitability or volatility
may damage the facility and there is a risk of explosion incidents. These types of dangerous waste must

be removed from the waste when accepted by the WTE facility.

“Fundamental Points of Waste incinerator power generation technologies”.
12. LGED asked a question. What risk is there from dioxin emissions? Are there safer alternatives to

incineration?

13. JICA expert replied that 20 years ago, dioxin emissions were a serious problem of waste incineration.
However, as he just explained, with the current WTE technologies, dioxin emissions are minimized up to
a level where there is no human and environmental risks as far as proper technology and operation

measures are applied.

14. Sylhet City Corporation asked a question.
In 1999, according to a World Bank report, the minimum requirements for waste to be incinerated were:
(a) Lower calorific value must be 7MJ/kg or 6,635 BTU/kg.
(b) Moisture content must be less than 50%.
(c) Ash content must be less than 60%.
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15.

16.

17.

(d) Combustible matter or volatile solid must be greater than 25%.
A test was conducted in the feasibility study for DNCC by JICA survey team. Sample collected in Amin
Bazar landfill site were:
(a) Moisture content: 62.8%.
(b) Ash content: 14%.
(c) Combustible matter: 23%.
Moisture content is higher than 50%.
For sustainable WTE plant in Bangladesh, how much subsidies have to be paid per ton of waste? How

will it be sustainable in Bangladesh?

JICA expert replied that regarding the moisture content of waste which is higher than the required level
in the World Bank report, it can be solved by various measures of reduction, as mentioned in his

presentation. So, this issue can be solved by making the waste reach the required level of calorific value.

JICA expert replied that concerning the amount of subsidy that is required for one ton of waste treated, it
depends on the total cost of the WTE project, including CAPEX and OPEX during the whole period of
the project. One can see and estimate from the examples showed in the presentation about the level of
tipping fee and FIT (feed-in-tariff) to be set for a WTE project. He also suggested to conduct a full-scale
feasibility study when starting the first WTE project. The study should set all the preconditions of the
project. Especially related to finance, how to procure the fund for the project, how much the project
produces incomes, and the total cost of CAPEX and OPEX. All these preconditions are carefully assessed
to make sure that the project is financially feasible. Without this technological and financial assessment of
the WTE project, they know many WTE projects that failed in other countries by stopping its facility

operation within a few years. They do not want Bangladesh to repeat this kind of failure.

JICA expert also added that he would like to add one thing about the required calorific value of waste for
WTE facility. The calorific value stated in the World Bank of 7 MJ/kg is based on European WTE
technology to deal with well-separated high calorific waste. In the case of Japan, since the country has
been dealing with mixed municipal waste with low calorific value, the technology has been improved to

self-combust waste with a minimum calorific value of 4.2 MJ/kg.
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3rd Workshop on Sustainable Waste to Energy (WTE) in Bangladesh

Online (Zoom) *Meeting ID & Pass will be shared later with the participants

Date: 13 February 2022, 16:00PM-

JICA is delighted to announce that we are conducting the 3™ round of workshop on sustainable Waste to Energy.
Building on the discussion in the 1% workshop on the keys on WTE project and the discussion in the 2" WS on myths
on WTE project and technology on waste incineration including pollution control, we decided to share the findings
from JICA’s study, and discuss issues and measures in detail.

In the first part, we will explain the detailed project scheme and risks. Then, in the second part, issues
on specifications on WTE facility and recommendation from the JICA survey will be introduced. We

look forward to your participation and active discussion.

Indicative Agenda: ¢

Title” Overview:’ ~ Time~
Opening { Mr. Takeshi SAHEKI< | 5min.¢
remarks<’ | Senior Representative« 3

JICA Bangladesh Office<’ 1
Remarks i Mr. Helal Uddin Ahmed< ' 5min.<
from the i Senior Secretary< 5

Chief Guest<’ | Local Government Division<’
i Ministry of Local Government, Rural Development and Cooperatives<’

Specifications Mr. Hiroshi KATO< 20min<’
in WTE i - Waste Incineration Power Generation Project by PPP in Japan & | ;
facilities < Points of require attention in the specifications for waste incinerator power

i generation facilities< :
Q&A< P - 10min<
Typical Mr. Satoshi SUGIMOTO« { 30min.<
models of i Deputy Team leader / Waste incineration power generation / Facility O&M and finance

WTE project / PPP / Financial analysis<
development< Contents: ¢
i - Basic Preconditions of WTE project in Bangladesh<’
- Selection of WTE technology«
- Model case of WTE project«
- Simulation of financial feasibility<
i - Recommendations< {
Q&A and i Initiating discussion by raising questions from the JICA Study team«’ | 15min.<
Discussion<’ For example,< 5
i - What is the responsibility of city corporation?<
| - What shall the city corporation monitor and supervise in implementation stage?<
Closing . Mr. Hideaki MATSUOKA< | 5min.¢
remarks<’ | Director, Environmental Management Team1, Environmental Management Group, 3
! Global Environment Department, JICA HQ<
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(2) JLEVT—Yav

Points of Require Attention in the Specifications for WTEs

People’s Republic of Bangladesh
Japan International Cooperation Agency

Waste Incineration Power Generation Project
by PPP in Japan &

Points of require attention in the specifications
for waste incinerator power generation
facilities

JICA Survey Team

jfe)

How N = é
(]

Contents

n

Waste Incineration Power Generation Project by PPP in Japan

Points of require attention in the specifications for waste incinerator power
generation facilities

For reference (CAPEX and OPEX)

Key message

Waste Incineration Power Generation Project by PPP in Japa

Example of public roles on PPP waste incineration power generation project in

Japan

+ Obtaining local consent for the implementation of the project,
. tion of PPP i i i

. grant

Implementation support for various public applications (building permit, etc.)

Procedures associated with the transfer of ownership of the facility

Monitoring the project i status of PPP i i

Transportation of recycling (metals, etc.)item, and final disposal of incineration residue / non -
combustible residue

Support for Information and explanations for facility visitors

Contract management

Waste Incineration Power Generation Project by PPP in Japa

| Formulate a solid waste management master plan |

Basic design of the project
~ Setting of planned waste amount and composition and treatment
capacity
~ Setting of incineration power generation system
- C design of the inci ion power
ion of o

plant

[ Preparation of specifications for the project ]

I Selection of project implementer |

Waste Incineration Power Generation Project by PPP in Japan

for bidding by private companies

Disqualification

Submission of Proposals by Qualified Bidders

| Project Proposal | I Financial Proposal

v
Disqualification |<—| Basic screening |

Evaluation of proposals

Exceeded the
maximum bid price

"
| Di

[opening price prop:

Price evaluation

If the price of the proposer with the highest overall
1 evaluation score is lower than the base price.

[ o e}

[Selection of the best candidate |

[ Determination of successful bidder |

Low-price bid survey

Waste Incineration Power Generation Project by PPP in Ja

Evaluation item

4 Optimization of life cycle costs
(1) Extend the service life of facilities
(2) Stable management plan and income and
expenditure plan
(3) Risk management for stable management
5 Contribution to local communities
(1) Contribution to local companies

1. Safe, secure, and stable treatment
(1) Stable treatment
(2) Efficiency and ease of maintenance and
operation
(3) Overall layout and flow line planning
(4) Operation plan (normal operation)

2. Environmental Preservation
(1) Consideration for the surrounding
environment
(2) Measures against global warming
(3) Environmental education and awareness
raising

(2) Contribution to local residents
60verall plan (secure handover and operation)
(1) Projectimplementation system

(2) Design and construction plan
7Free proposals

3 Disaster Response Measures
(1) Business continuity plan
(2) Disaster response plan
(3) Use as ashelter

Points of require attention in the specifications for waste
incinerator power iliti

Overview of the plan

® The location of the facility

® Facility scale

® Operating hours per day: 24 hours a day, minimum continuous operation 90 days.
® Annual operating hours: 7,500 hours.

Outline of the plan(1)
Types of waste to be incinerated
® Clarify the types of waste(household, commercials, industrial waste, etc.) and Planned waste
composition
@ Show waste composition
© moisture content, combustible content, ash content,
® calorific value(low, medium, and high),
© unit weight and elemental composition (C, H, O, S, N, Cl)
® the calorific value of low -quality waste needs about 1,000 kcallkg (4,200 kJ/kg) to operate the incinerator
stably

Points of require attention in the specifications for waste
incinerator power g iliti

Outline of the plan(2)

Number of incineration lines

Og is agpropria(e to have at least two lines (one furnace operates continuously even if the other goes
jown!

Reception and supply equipment
‘@ The pit and crane method is appropriate.

Combustion equipment
@ the stoker type is the most common.

Conditions for the combustion chamber
@ Temperature is 850 °C or above
‘@ Retention time of gas is 2 seconds or more

Combustion gas cooling equipment

‘@ Full boilers to generate electricity:

‘@ Regular steam pressure (superheater outlet): 4.0 MPa

@ Regular steam temperature (superheater outlet): 400 °C

Points of require attention in the specifications for waste
incinerator power iliti

Outline of the plan(3)
Exhaust gas treatment equipment
@ The system can comply with pollution control standard values.
@ The exhaust gas treatment method
® slaked lime and powdered activated carbon blowing + filtration type dust collector system

Ash treatment equipment

@ The ash generated by incineration:
© bottom ash(remaining at the bottom of the incinerator)
© fly ash generated from the exhaust gas treatment equipment.

@ The bottom ash can be recyclable

®Fly ash contains hazardous substances such as heavy metals, so it is necessary to treat and
dispose of it carefully.
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Points of require attention in the specmcatlons for waste
incinerator power

Required facility functions
Pollution prevention
@ Sufficient pollution control measures must be taken to comply with
® environmental standards
 ElAresults(exhaustgas, noise and vibration, and odors, etc.)

Materials and equipment

Specifications for materials used

@ All materials and equipment used must be products that are suitable for the intended use,

‘@ have no defects, must be new and have quality that meets or exceeds various industrial standards
set by developed countries.

Materials used

‘@ Materials used in parts exposed to high -temperature shall have excellent heat resistance

‘@ Materials used under corrosive conditions such as acid and alkali,
© acid resistance
© alkall resistance

Points of require attention in the specmcatlons for waste
incinerator power

Trial run and guidance period (1)
Trial run
@ After the construction is completed, a trial run within the construction period
@ This test period requires 180 days and include

© the adjustment of single devices after power reception,

© dry running, dry firing, load operation,

test and of test results.

OThe trial run shall be carried out by the contractor
®|f there is a problem during the trial run,

© the contractee will judge the situation on -site and give instructions.

© The contractor must create and submit an operation and adjustment record during the trial run period.
®When repairing,

© the contractor must prepare the repair implementation guideline in advance and

© obtain approval of the  contractee

Points of require attention in the speclflcatlons for waste
incinerator power g

Trial run and guidance period (2)
Operational guidance
@ The contractor provides necessary and sufficient training to the staff of the
@ The training plan must be prepared by the contractor in advance and approval from the
must be obtained.
® The operational guidance period of the facility requires about 90 days during the trial run period.
@ The contractor reports the results of the performance tests during the trial run period and obtains the
approval of the contractee
@ For the contractee to start full-scale operation immediately upon handover of the facility,
@ ltis necessary to prepare a management and operation system in advance
® complete training
® guidance of the operators.

contractee

contractee

Pomts of require attention in the spe! ations for waste

Trial run and guidance period (3)
Expenses for the trial run and operational guidance

® The contractor provides necessary and sufficient training to the staff of the ~ contractee

Burden on the contractee side:
@ Delivery of waste

®Removal and disposal of each processed product

@ Personnel expenses for staff assigned to the facility (including consignment staff)

Burden on the contractor side:
® The contractor bears all expenses necessary for the trial run and operational guidance,

Points of require attention in the specmcatlons for waste
incinerator power g

Performance guarantee(1)

Confirmation of performance guarantee items is based on the performance test conducted when the
facility is handed over.

The conditions for conducting the performance test are as shown below.
Guarantee
®Responsible construction:
 The processing capacity and performance of the facility are under the full responsibiity of the
contractor.
® Performance guarantee (Waste treatment capacity and polution control standards)
© Waste treatment capacity
® Incinerator conditions
® Pollution control standards
© Work environment standards
© Confirmation of the safety of the facility functions through emergency operation test

Points of require attention in the speclflcatlons for waste
incinerator power

Performance guarantee(2)

Preliminary performance test

@ The contractor conducts a pi test for handover

®The conlraclor submits the prellmlnary performance test report before the performance test for
handove

®The prellmlnary performance test period shall last 3 days or more.

@ The preliminary perfunnance test reporl shall be prepared by whole record during this period.

‘®However, if the , it is the lity of the contractor to take
measures and conduct a rele5|

test before the

Performance test for handover

® The performance test for handover shall be conducted during the construction period.

® Normal operation started 2 days or more prior o the test

® The test shall be carried out continuously for 3 days or more with a waste amount suited to the plant
capacity.

® The performance test for handover shall be conducted on performance guarantee items in the
presence of the contractee.

Points of require attention in the speclflcatlons for waste
incinerator power gi

Performance guarantee(3)
Performance test for handover
@ The operation of the facility during the performance test for handover is carried out

® to the extent possible

@ by the person who will actually be involved in the operation after handover,

@ and the contractor carries out other matters such as equipment adjustment, sample collection,

measurement, analysis and recording.

@ If the guaranteed performance value is not satisfied as a result of the performance test for handover,
shall be made and the performance test for handover

y and
shall be conducted again

@ As a rule, the performance test for handover is carried out with simultaneous operation of all
furnaces

Pomts of requlre attention in the spe ations for waste

Warranty against defects(1)
‘@ Since many waste incineration power generation facilities use the performance -based ordering
(design and construction contract) method,
® the contractor is responsible for guaranteeing design defects in addition to construction defects.
‘® Regarding the correction of defects,
© a defectwamranty period is defined,
o ifdoubts arise regarding performance, function, durability or else within this period,
o the
‘@ Defects be determined based on the results of a timely inspection.

Design defect warranty
@ As arule, the defect warranty period for design shall be 10 years after handover.
@ Any design defects that occur during this period be corrected at the responsibility of the contractor

Construction defect warranty

@ As arule, the warranty period for plant construction is two years after handover.

@ As arule, the warranty period for construction is two years after handover, but 10 years for roof
waterproofing.

Points of require attention in the speclflcatlons for waste
incinerator power

Warranty against defects(2)
Criteria for defects
® When troubles that hinder operation occur.
® When structural and construction defects are found
® When the main parts are cracked, damaged, dropped, bent, worn and others, and their functions
are significantly impaired.
® When significant deterioration in performance is confirmed.
® When the service life of the main equipment is extremely short
Correction and repair of defects
® Defects that occur during the defect warranty period shall be correc\ed and repalred free of charge
by the contractor at the time specified by the
correction/repair procedure shall be submitted and approval Thust b oblained.
® The contractor shall bear the expenses required for the detection of defects during the warranty
period
Formal handover
® After the construction is completed, the facility shall be officially handed over.
© Completion of construction is the time when all
performance is confirmed by the performance test, and the comple\lon |nspec||on specified in the
contract s performed and passed 1

Points of require attention in the speclflcatlons for waste
incinerator power ge

Others
Spare parts
Request the contractor to deliver the necessary quantity of spare parts.
Spare parts are not the parts that are regularly required in normal operation, but the following parts
that are prepared and delivered in consideration of unexpected accidents:
® Parts used in large quantity.
® Parts with a high probability of damage due to the large number.
® Parts that are not commercially available, take time to deliver, and make the facility inoperable in
case of damage.
Consumables
® The contractor is required to prepare the quantity of consumables necessary for two years after
official handover.
® Consumables are parts that can fulfill the original functions of the equipment by being replaced
regularly during steady operation.
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For reference

Relationship between processing capacity and CAPEX (Capital Expenditure)

In this study, a simple regression analysis was conducted to determine the relationship between
treatment capacity and CAPEX in 10 cases in JICA-supported countries in Asia, and the following
equation was obtained.

y =0.0988x + 2.3592
Where y : CAPEX (million USD), X : treatment capacity (tons/day)

® The residual sum of squares of this equation is R2 = 0.8147, close to 1.0 and therefore has a
high degree of reliability.

@ |f there is a large discrepancy between the value obtained by this equation and the CPAEX
proposed by the private sector, it is necessary to investigate the cause.

OPEX(Operating expense)
In many cases, the cost excluding labor costs (since labor costs vary from country to country) is
generally 4-5% of CAPEX for one year.

9 Key g

.

.

.

.

.

.

Even with the PPP scheme, there are many roles the public side must play.

When implementing a WtE project under PPP, the public side needs to decide at least
the following items

The location of the facility and Facility scale based on the SWM M/P

Clarify the types of waste(household, commercials, industrial waste, etc.) and
Planned waste composition

Determination of guarantee matters by the private sector

Determination of the content and scope of defect warranty

Method of monitoring after the start of facility operation.

Furnace type: Moving Grate Tech ies type is rec dabl

Fly ash contains hazardous substances, so careful consideration should be given to its
treatment and disposal methods.

The negative environmental impact of the WtE(waste incineration)project can eliminate
by using appropriate technology.

Need to obtain ECC (Environmental Clearance Certificate)
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Standard Model of WTE Project in Bangladesh

0 Final Workshop on Sustainable Waste to Energy (WTE) in Bangladesh

N

Standard Model of WTE Project in Bangladesh

-Recommendations from JICA Study Team-

Satoshi Sugimoto
Deputy Team Leader
Project Design and PPP/Finance Expert

CONTENTS

1. Basic Preconditions for Building the Model Project
2. Selection of WTE Technologies

3. WTE system with moving grate technology

4. Model Case of WTE Project with its estimated cost
5. Basic Scheme of Project Operation

6.

Simulation of financial feasibility of the model project

Preconditions

unds (B:

1,000 ton/day Assumed in consideration of:
(2units of 500 ® Current amount of municipal solid waste disposed at landfill in
ton/day)  North and South Dhaka. (North Dhaka: 2,774ton/day, South

Dhaka: 2,372 ton/day)

® Scale of economy as well as the safe and stable operation
level of WTE facility based on the L in Japan.

Assumed that:

W LHV of waste with no pre-treatment is about 700kcalkg, that
cannot be self-incinerated .

® By natural drying of waste with 7 days storage, LHV is to be
increased up to self-burnable level of 1,000 kcal’kg

Technology to be selected taking into account the following requirement.

B Maximum reduction of waste volume.

W Maximum energy recovery with treatment
Proper pollution control measures (compliance with relevant laws and regulations)

W Maximum cost efficiency in project development and operation

20years Standard period for WTE project

Treatment amount

Low heat value (LHV) of
waste

1,000kcalkg

Key requirement for waste
treatment

Project Period

Reduction of waste volume Low High Highest
(Inorganic waste remains)  (Users of RDF must exist. (All bumable waste is.
incinerated)
Scale of economy Good Good Good
Suitability to waste Moderate Moderate Good
properties (Not efficient for mixed waste  (RDF quality may vary wittl  (Flexible to waste properties)
of organic and inorganic waste propetties)
types)
Energy recovery Moderate Good Good
(Energy comersion comes (All bumable waste is (All bumable waste is
from organic waste only) comverted to RDF) incinerated with energy
Environmental concems Treatmentirecycling of Air emission and residues
residues ‘when RDF is used
(Organic and inorganic) (incinerated) as fuel

Cost

Moderate High

Project income 5.36 TK/kwh ® Current electricity wholesale price under DPDC regulation .

(US$0.06/kwh)  No solid waste management senvice fee charged.

ion: Taking the urgency of waste reduction in big cities into account, as well as the
difficulty in identifying the appropriate users of RDF, incineration and power generation is the most

Comparison of Waste Incineration and Power Generation Technologies
 ——

Fluidized Bed
Combustion

Moderate

Gasification

Types of Technology Moving Grate Technology|

Treatment Capacity High High

Flexibility to Waste High Moderate

properties (The most flexible to heat (high heat value of waste
value of waste) required)

Simplicity of technology High Moderate Low

Track records of operation High Moderate Low
(more than 1000 facilities (hundreds facilities in (limited in treatment of
in operation) operation) municipal solid waste)
Good (Fully modemized air and water pollution abatement system exist.)
Concern (Generation of hiizardous residues needs to be properly managed.)
Moderate Moderate High

Environmental protection

Cost

Among the above, the moving grate technology is the best option in all
of the important evaluation criteria shown above.

‘Source: https://www takuma.co.Jp/product/mew/ stoker_mew.html

n and Me

M Collected waste is to be agitated for homogenization of waste property.

M Waste is to be dried by retaining it within the pit for 7 days so that it can
reach self-burnable heat value (approx. 1,000kcal/kg).

B Considering the above, waste pit have enough capacity to store 7 days of
collected waste (7,000 tons of storing capacity)

Combustion B Waste is to be incinerated for 2 to 3 hours.
Furnace B To prevent emission of dioxin and furans, the temperature in the furnace
(moving grate type) ~ must be maintained at above 850 °C under oxygen presence while the

residence time of flaming gas has to be more than 2 seconds.
Waste heat boiler M By cooling the flaming gas in the waste heat boiler, a high temperature steam
are generated to be converted into electricity with steam turbine generator.
M The flaming gas is pressurized at 4 MPaG (Megapascal gauge) to produce the
steam of 400 °C for power generation.
B Power generation efficiency ranges from 20 to 25%.

Configuration of Waste Treatment Mechanism

System Function and Mechanism

Composition

Exhaust gas
treatment

B Exhaust gas treatment is carried out by a combination of gas cooling and filtration (bag
filter) type dust collector.

W To avoid recomposition of dioxin and furans, the temperature of flaming gas transferred
from waste heat boiler must be immediately cooled down to below 200 °C.

B The cooled gas is to be further treated in dust collector with injection of activated

carbon and lime to remove heavy metals, hydrogen chloride and other hazardous

substances.

By filtration, the hazardous substances contained in the exhaust gas is captured as fly ash.

Ash treatment M Waste incineration process produces so-called fly ash and bottom ash.

and disposal B Bottom ash is produced from incineration process while fly ash is from exhaust gas

treatment process.

Bottom ash can be further recycled by collecting the metals and/or converting it inte

cement or concrete.

Fly ash needs special attention in terms of its high content of hazardous substances. So-

called non-elution treatment (avoiding elution of hazardous substances) needs to be taken

before its disposal (e.g. solidification).

Design treatment Capacity 1,000 ton/day
(2 units of 500
ton/day)
Incineration technology Moving grate
technology
Low heat value (LHV) of 1,000 keallkg
waste (after pre-treatment)
Power generation technology Steam turbine power
Power generation efficiency 23%
Power generation capacity 1MW
Self-consumption rate L 15%
(electricity) Estimated Project
Capital Expenditure (CAPEX) 101,159
Operational Expenditure 4,552

(OPEX)

Project Implementation Body

Local Government

W To conduct the international
tender by:

> Specification order, or

> Performance order.

Company)
Service | ™ Tobe established as a joint
venture between domestic and
foreign private companies. Financier

Loan
B To conclude a Solid Waste B SPC will be selected by
L it
ManzgemenF Service technical and financial proposal R W International
Contract with the selected (ot T e )| Financil
contractor. Government. Institutes/
To monitor the performance B The SPC will design, build and donors

of contractor. operate the WTE facility based

on the long-term (20yrs)
service contracts with the
public sector (central/local
government).

W PPA (Power Purchase

Agreement to be made with
\__ Power utlity author /

W Public/Private
Banks

Power Utility Authority PPA
W To conclude a Power
Purchase Agreement (PPA)

‘with the contractor
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Target financial feasibility level: 10% of IRR (Internal Rate of Return)

Preconditions of Simulation of the of req

treatment fee and power selling rate

Item Precon ns
Treatment amount 1,000 ton/day Assumy Treatment Fee | Power selling rate
Power generation 1MW (USston) (Ussikut)
capacity Project income only comes 0 0.226
. from power selling
Annual operation 320 days/year 700 of income from power 15 0.158
days selling while 30% from
Project Operation 20 years treatment fee
Period 50% from power selling as 011
CAPEX US$101,159,000 well as from treatment fee
(Construction cost) 70% of income from 0.07
OPEX US$4,552,000/ye  ireatment fee whie 30%
5 m power selling
(Operation Cost) ar -
. Project income only come: 51 [
Source of Project Treatmentfee  from treatment fee
Income Power selling

Design Treatment Capacity 1,000 ton/day (2 units of 500 ton/day)
1,000 keallkg (need to be pre-treated to reach this calorific value as self burnable)

Key requirement in WTE operation| B Prevention of dioxin
> To maintain the temperature in the furnace above 850°C .
> Residence time of flaming gas at more than 2 seconds.
> Immediate cooling of flaming gas to below 200°C.
> Filtration (bag filter) type dust collection.
B Ash treatment disposal
» Non-elution treatment (solidification, etc.)
> Proper disposal at controlled landfill

B DEO (Design, Build and Operation) by the private sector
“The responsiilty of supervision and mornitoring the project by the pubic sector is the must.

Project Operation Scheme
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(3) ESBRH&
MINUTES OF MEETING
On
THE PROJECT FOR DATA COLLECTION SURVEY ON INTRODUCING INCINERATION
SYSTEM
IN NORTH AND SOUTH DHAKA CITY.
3RD WORKSHOP ON SUSTAINABLE WASTE TO ENERGY (WTE) IN BANGLADESH

Date and Time: 13 February 2022, 4:00 pm to 6:00 p.m. (BST) & 7.00 p.m. to 9.00 p.m. (JST)
Venue: Online Meeting through Zoom.

Participants:

- Local Government Division (LGD)

—  Local Government Engineering Department (LGED)

—  Power division of the Ministry of Power, Energy and Mineral Resources

—  Department of Environment (DOE) Ministry of Environment, Forest and Climate Change

—  City Corporations (Dhaka North, Dhaka South, Chattogram, Rangpur, Sylhet, Khulna, Mymensingh,
Narayangan;)

Agenda:

1. Opening remarks

2. Remarks from the Chief Guest
3. Specifications in WTE facilities
4. Q&A
5. Typical models of WTE project development
6. Q&A and Discussion
7. Closing remarks
Discussion:

1. There was a question. How will PPP model work for WTE projects in Bangladesh?

2. JICA expert replied that this issue was covered in the presentation and in the key messages. The public
sector has an important role to play in PPP. The public sector should also monitor and control the project
(not only the private sector). He also added that the Survey Team has prepared a document with check

points that will be useful to evaluate proposals from the private sector.

3. LGED asked a question. In conventional method of waste management there is no residue but by-products

(ash). How will it be disposed?
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10.

JICA expert replied that two types of ash are produced, namely bottom ash and fly ash. Bottom ash can
contain recyclable materials such as steel. It can also be used in cement or construction material. Fly ash
can contain hazardous material and should be controlled. In Japan, it is treated using chemicals so that it

does not affect the environment. If there is no treatment, it should be disposed of in a special landfill.

LGED replied that there should be a chapter on ash management in the report, and also asked a question

about smoke and dust management.

JICA expert replied that it was all explained in the report. Smoke is not a problem. As described earlier,

chemicals are used for cleaning the gas.

LGED commented that the Design Life was 10 years, but the defects liability period was only 2 years and

asked a question. How is that to increase the defects liability period?

JICA expert replied that it was just the case of Japan. Bangladesh government can adjust based on projects.

There was a question. In order to maintain 1,000 kcal/kg or above, should we select 1,000 ton/day waste
of higher calorific value from total 2,770 ton/day in case of DNCC, e.g., waste from high income
residential waste, commercial waste, institutional wastes, etc. that are less wet? In order to explain your
recommendation of Moving Grate Technology: What are not-recommended technologies and why? (e.g.,
gasification technology recommended or not and why? Fluidized bed incineration chamber recommended
or not and why?) Hazardous substances in fly ash are only heavy metals or dioxins are also contained in
fly ash? The best fly ash treatment technology is to reduce the generation of dioxins in the process? Or is
to capture almost 100% of the dioxin in the fly ash to be safely treated/disposed afterward? Or both i.e.,

reduce generation of dioxins and also capture it safely?

JICA expert explained that the Moving Grate type has a history of over 100 years and is a stable technology
that has been improved through the accumulation of various experiences, and there are over 1,000 facilities
of this Moving Grate type in the world. Fluidized bed was put to practical use in Japan in the late 1980s.
Its combustion time was only 2 to 3 minutes, but it could not keep up with the changes in waste quality
from time to time, while the Moving Grate type has a combustion time of 2 to 3 hours, but it can
sufficiently respond to the changes in waste quality from time to time.

Gasification was actively introduced in Japan around 2000, but it is not currently used due to problems
such as the need for auxiliary fuel because the heat balance does not match the actual heat balance,
although the theoretical heat balance can be obtained.

For these reasons, fluidized bed and gasification are rarely used for municipal waste incineration in Japan

today.
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11. LGED made arequest. Could you please make a slide in terms of investment and return in ten years period

12.

13.

14.

15.

16.

17.

18.

19.

for a medium type (about 20-30 ton/day) WTE project in Bangladesh, so that viability may be visualized

in a simple way.

JICA expert replied that they will consider showing project viability in this way in the final report.

There was a comment. As MGT was available maybe since 1960’s, somebody misunderstand MGT is a
traditional and obsolete technology. But it is NOT. MGT has been a common and reliable technology to
date and MGT is improved day-by-day and is a proven technology.

JICA expert asked a question. What is the status of the incineration project in DNCC?

DNCC replied that they have already signed an agreement with a Chinese company regarding WTE. Now
in the process of acquiring and handing over the land and the project is ongoing. 3,000 tons per day of
mixed solid waste have to be handed over to the Chinese company. And based on that, they will provide

power. At this moment implementation has not yet started, and there is no problem with them for now.

Sylhet City Corporation asked a question. Low heat value of waste is 1,000 kcal/kg. After treatment its

needs more space for self-vulnerable. How will we arrange more space for pre-treatment?

JICA expert replied that it was mentioned in the presentation that the minimum requirement for the caloric
value was 1,000 kcal. According to the survey, the original caloric value is less than 1,000 kcal/kg because
of high moisture content. In this case, need to dry the waste. For that, need to obtain space from the City
Corporation (if receive 1,000 tons of waste per day and need to store it for about 7 days to dry, need to
prepare storage space for about 7,000 tons). If there is no self-combustion, it requires auxiliary fuel and it
costs money. Try to reduce fuel cost in this WTE project so it is better to dry the waste before putting it
into the furnace. Also, incomplete combustion is source of dioxins, and reduction rate will be lower (lots

of bottom ash).

LGED replied that if waste is stored for 6-7 days as pre-treatment, harmful gas will be emitted from the

waste. What is the opinion regarding this?

JICA expert replied that mixed waste includes kitchen waste, etc. and may therefore produce methane.
This will need to be addressed and it will be described in the final report. Need to cover the waste pit to
prevent odor to come out. When collecting waste, should use closed dumping trucks and not open trucks
(to prevent water to enter the waste when it rains). All issues related to the question and measures to reduce

water content will be covered in the final report.
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20. There was a comment. NDCC does not produce 3,000 ton/day today of waste. Only 2,770 ton/day are
generated. Also, as pre-treatment is needed to increase the waste calorific to 1,000 kcal/kg or more, an

important point is who takes care of pre-treatment: the local government or the project implementer?
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