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2 AV, NoHAO—)LTHORR
2-1 4 ¥ FOBEEIREES
(1) EEYREERH
1) BEMD
AV RITBT 2BEEMOZFIILLTICRT, BEEMIIRE <EBHEEFEY (Municipal Solid
Waste: MSW) . HEBEFEY) (Hazardous Waste) K& ONEHRFEFEY) (Bio-Medical Waste) (24355
ENTEY, TRENUTIORTWTNOOBAOMRE 2D,

#z 2-1: A v RICBIT 2BEFEM D SE
S PAENRAY:
ERTBESEY), A7 1+ ABEHEY)
(Municipal Solid Waste)
HERFEFRY HTFEEY)
Commercial Waste (similar to
Municipal Solid Waste) H T BESE A BRI
JREFEPERE, H TR (The MSW (Management and Handling) Rules, 2000)
(Horticulture / farm waste /
Municipal Solid Waste)
BIERL - R ZEBEIEY)
(Horticulture Waste)

fEHBETED A E R E B
(Hazardous Waste) (The Hazardous Wastes (Management and Handling)
Rules, 1989)
IR E R IR FETE Y PR
(Bio-medical Waste) (The Bio-medical Waste (Management and Handling)
Rules, 1998)
E-Waste E-Waste & B ALHI]

(E-Waste Management and Handling Rules, 2010)

(HERTEY] (AT 2REWL. THERIED (B LORRY) (BT 2801 ©
BUEICHE - T, o, ERRBEEM OB K ORI 1T TERRBEEREY (L OB )
R 2HA1) OBEICHE > TSy ST IR B e,

A7aY =zl MIFHBEEDZ R E LWL O lREEYEERAOMEL - 2 C
BT 5,

2) B BEEYE A
BB LTI 2000 4RI TERiBESEY) (BB MBIk ) 12BF3 % B (Municipal
Solid Waste (Management and Handling) Rules, 2000: MSW Rules 2000) | 23HE S TR Y . #F
TREFMOEDOREA L Ip>TND,
WHANC 0 o5 YeE R (CPCB) 12 MSW Rules 2000 O F TIRRE % B4R -2 BATAY
.z 5Ty, #i5AEAE (Municipality) (2134 8RIZFZIT T2 E5ERH L L ET5,
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BEFEW) D 53 I & TS %

BEFEY) O Y 728 PRI B9 2 B MBS TEBY 24T 9

FEFEM OB PRIZAERSL NGO #B3MSH 5

BEFEM DARE T OB 1T 2 R A Ml A X VRIS O 248 L, ATREZ2 R
0 F ALy B o MET D

2015 FICERBEARM KL BN S I TE TR OWERZ AR L TV D, ZOWIEED
F7NEITLL FICE#T 5,

BEFEW) D HYHE  BEFEW & 4 SO BT Y —ITHFE L T D - B SUTIEEY Sy ik

BEZEY) (Dry or non- biodegradable) & /KBEZEY) L AEW oy iRt BESEY) ( Wet or

biodegradable) , % =M A EFE Y ( Domestic Hazardous waste) %t 7% Fé #: 4
(Construction and Demolition waste)

BT B4R D HE R BTE ORFE « BRERNZELEE (MoEFCC) | #BTiBH

%4 (MoUD) | b REHE ., oG yeE i (CPCB) | MVEYE LR (SPCB) |

HOFERT . INERF R O 7 B IR IR O BT O e L

AT H == I Z—DORE : RO BEFY O — R IR E ST E LT

Material Recovery Facility ( MRF)Z 5 E L, 1 > 74—~/ « &7 X = X5 G0

DIER| « B OFRRA

User fee MDA : HEHE I LT User-Fee 238 A, BRRYA5EITRE Y44 5 HIGA
(H ) 2SPRE T DA

53 (Decentralized) BEFEMALET fiti g% DAL

BEFWERGSOWIE, FHEMIZLLTDO LB,

e 2-2 : 2015 FHEIESE AR (WEZR) IR STV D EIEYE H T8

(FERDH)
HH NE
BEEM DRI L —8 | B 0L
e HIRIRIC L0 Bl ssin s o L, sy Bl ofeiE
[ T A DI B »  HEHESIC L FRINE
» BRIV N - A5V FEFEEMIIERNINEE L,
AIHEZR R Y 384 U T 5
» RERFEBENVFISEIEREDZ B HLET 5
= CEERBEEEMIE BN L OB L IRA L7\
»  RIEWRAELD user fee Z NS D
1 _ETE R »  HUOF BRI BER A ERT S toEREEY EIRA L
A
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HH N
2 IR (secondary Gy R U T BEFEM) % B LB i R ~E R T E RV AL 2 IR
storage) {RE D 7= Waste Depot ~iE# 3%, Waste Depot TILFEHE

WEIRE L7
FEFEFY) . E-waste 2T HIAE /2

Material Recovery
Facility (MRF)

U A 7 VA REZR REE & —FFAOIC MRF ICTIRE L (W0
D) £ T F—</b v Z—\THMEINES D1
S5 25

[T BESEN) D AL EL

7 (decentralized) 70 ALER 2 (R HE S 2 72 D LA N 2 ka4 5
IIRVEBEFEM I A & U FEE, 2 AR A Mb, SRR iR
DHEW R T VL T 5

a VR A N OIEAEE T
IRVEBEZEMC DWW TR REZR (R D Hiulsk L~ L TR A2 1T
Y,

FEPEPETEMII A 2 %W, A VR A N EET 2

U A ZIVAREZR b DIXAIRERIRY VYA 7 T 5
"R %) (residual combustible waste) % RDF 1t % 72 1% WLE %
WTHBOTZDIZHWD

VYA I NVARRRRT T AF v 7 XdEmAhv ) —FEEY T
A Mk, BB ERCOTR R BLE IV S

M DPEFEM I 2 F & L T 5 BIGIRIZE D FEREIC N T
CPCB b E %155

BEFEY) D RALSY

B TDIRWRABEIEY O A3 5 ~D A5 TR AN E D
DIEFHAN S5

LAy COMIY XY A 7 VAREE, I fRtt, FERREENE.
RIS HEZ O BT AT 5

(2) [ARZBBR - BAFRET RILF—x3 %K

1) [URFEENEUR

A v RD 2012 H2551F 5 CO HEHI &4 19 £& 5400 J5 t-CO2 L 72> Tk v, HE, KEH
IR R 3L L 7e o TN D,

2008 £ 6 A 30 HIZA > RO EHM (HF) 2KV A v FOEFEKELETENFHE
(NAPCC : National Plan for Climate Change) 3362 SV TV 5, Z OFFE Tl 2017 4£ £ TiZ 8
OO va e L, BERET N ORI A O FDOZE B2 (Prime Minister’s
Council ) IZ#2HT 5 X HRD T D, NAPCCIZHFESIN TV D I v a Y OEAIFLLFIZ

T LB THD,

1. Y —7—3 v 3 »( National Solar Mission) : FEIZ Y 7 —RFEOFIHEMIEET D,

Z D728 1000MW O KGR ERZET S

2. TXRX—ZhHEUFE I v I = > ( National Mission for Enhanced Energy Efficiency) : K
B NVF =2 BT 5 TSI VXl E BEMNT D, 207001

YT 4T EE 2L, XX —HIEOTZDIZ PPP RS 5, 2,

3. Ffe rlRE/2 22 X » ¥ 3 > (National Mission on Sustainable Habitat) : 45— % £ /1
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FEHEDRIG AR, IR - U A 7L - WHE O R, [ BhE e EE D3R
LIz X B E D X BB E O W RARECA A E T B OFAEME &\ o 72 IR
IV E M RELETFEO T ERE T2,

4. K& v = > (National Water Mission) : KUEZENZ & 72 9 KRR ~DEHE D 7=
DAMKE LIS ORI & 0 AKOFI A E 20% ki,

5. E~ 7 YAERAMKSE I v ¥ 3 > (National Mission for Sustaining the Himalayan
Ecosystem) : JKif] DA ERR L DB Z 52 1, KT ROKEIRENEET 5 2 & 1”5
ZHND7H, FIERE LT~ T YOEMSENE, BHREOREOTZDEE SR
BHRD,

6. 7V —> AT 47 ] v a i (National Mission for Green India) : 600 /5 ha &
TR ZREAR L, A > FELORBRKmEZ 2K 33% &5,

7. Bl nlREZ AR 2 » 2 3 - (National Mission for Sustainable Agriculture) : i 1/EY
DEAFE, RIEIRBRA 71 = X L OPLR | JRETEB OUEEFIZ LY BRESBHIZBV TR
BIEB) ~D %I,

8. KUMEZEEN R4 2 IR EnE% <~ o 3 - (National Mission on Strategic Knowledge for
Climate Change) : KfEZ B OF} 7 & %8 « BUEO B A2 TR 5 72 O KL B 222
BORL, [RARET Y 7 0w, B0 FERMEOHKE, S - it o b
HEOIDORME 7 X —OIEE T,

A4 > R1X 2015410 A 1 HIZ INDC! (intended nationally determined contribution : % [E 2% H
FHPRET DRI RELR) & EEEE A2 58955 R (UNFCCC) (T LT 5,
Z AT 2030 A FE TOMRMEL T A DPEHEEE (emissions intensity) 2 33~35%HIJ8 (2005 4F
FHE) T EER BTN TN D, HIBLEE L I1ZGDP 7 OHHETH Y | EEOHE
HETHNT25H L7225,

F7-. INDC Tl 2030 £ F TIZHREREEARD 40% % FAETZ XL F—HEOLDIZTH 2
EERHEELLTVD,

2) BAFRET R X —EE
PSR BORFC I, B - B AT BE = R L F—4 (Ministry of New and Renewable Energy : MNRE)
W, AR RLF—EROTLTH D, 5125 »FFHE T, =xLF—iaics
FLHEFNREZ RV —DY =T %, 2011-12 0 2.53%H 5 2016-17 4FIZ 3.66% 25| & |-
FTHRETH D,
BAMRTRLX—OFAEED 72D, OENFEFITHETRT L X —OHE AFEH

1

http://www4.unfcce.int/submissions/INDC/Published%20Documents/India/1/INDIA%20
INDC%20T0%20UNFCCC.pdf
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1. @AM XL X —HEH~OeRSHE (RFIFE ., AP ES) . OFFERR%E L
Bl EfThihv T\ b,

FVFHZ I T, =L —Hi 1%, Karnataka Energy Regulatory Commission (KERC) %3
YL TRY, BAERETRLX—O AU IE KERC 2NRET D, FHAEWRET R/ F—
BT A& RS & LT, Karnataka Renewable Energy Development Agency (KREDL) 3% &
SINTWVW5D, BAEMMRBT LI —BURIZ OV T, Draft Karnataka Renewable Energy Policy
2014-2020 2MER S CEY . ZOH T, Biomass, Cogeneration and MSW (Z X 2 3 B & AHN
Z 400MW & HIAA TUW 5, Waste to energy (& & 2 FRAR Al fE T % /L 8 — 0D & BUIF 1 LR E &
NTELT . T—ARL F—2ADHW L 72D D ETHD, FBELIEENT, BB (N
v Aim—/LThiiE BESCOM) 1T XD EMMAEES N TN D,

() RIEEFHEHIE

AV RIZBWT, BETERAA N (EIA) X, BEASELWREL RITTAEEOH D
FuYx s NEFERTHE, SEEL 2 58587 (EC: Environmental Clearance) @ Bif50 i
BTUNELINL T rEAL LTLESIT bD, EC HlEILA v RORERKE (MoEF)
75 2006 - 9 HICEREEIRFETE 5 45 3 T IS Z 384T L 7= 1@ (Environmental Impact Assessment
Notification — 2006, LA N TEIA J#EE]) 1T &> THE STV 52,

EIAMBETIIMO T n =7 b Gk - JL9R) OFEMOEIC, EC DBUSHME L &
ITWDS, 72720, ey s ML o TUIEHMR EIA OEDAER LD HH D | EIA
DFEFEHBALIENE S %, ECEEO T A THIl SN Z L &7 D,

ECIUEOXMR T n Y =27 Mt FOE, ER~OZEORER VT 0T =7 MO
Ik -oT TA] T TB) 2SN, ZDOBBICL>TECBISEO 7T nE AL 8RR D,
EIA@ETIE, FRICHEYTH 7 ey =2 T EC BUGZ#/EMIT TV 5,
a)  EIA#E®D Schedule TSR E SN TNWD 9O T v =7 |k
b) BEFO7mYxZ b (Lita® 39 FEICHYTLHD) OIBRTLHE, =720, &
etk OB @ E D Schedule (ZFEE S VTV LRI (threshold limit) % 1[A] % 55
AR D
c) kita) OO T Tl MIENTLTRY 2/ NONKERIT N, HET
NV aWikiilE SESUEE 3o <SPl I R iy
Common Municipal Solid Waste Management Facility |Z2&ChH 71y =7 b3 [B) ICHME S
nTnab,
S A YT LT ey ME, PREUSAEESL L BREFMEZ B4 (Environmental

2 ElAnotification 2006  (http://envfor.nic.in/legis/eia/eia-2006.htm )
S XY = MIBRARHIATICALE LT DA, EIA 253 % Al Forest (Conservation) Act ™D
FEICHESXHFER I VT S22 BETILERD D,
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http://envfor.nic.in/legis/eia/eia-2006.htm

Appraisal Committee, LA T TEAC)) “OHEEE A7 T, FRBEUF (MoEF) 725 EC ZHUfGd 5
VENGH D, —, DB IS T A7 e = s MIM LU THIRBURF SRS L 7N BR
BE R 2T 5 (State Environment Impact Assessment Authority, LI TSEIAA]) 726 EC % B
BT 20N SH D, SEIAA L, MERBEFHEZ B2 (State level Expert Appraisal Committee, LA
T [SEAC)) SOH#EHEIZ LV EC #5177 %, SEIAA X SEAC MMF(E L7V VINE, 7% B
D7l NCHLHEA LRBEO e ALY ECERETAZ L LD,

EIA 3@ D 2009 FYIEIZ K - T 1IBMW E TOSA A~ A& AV LI EIT, AERD %
EE IR WESHTBEREY) & A\ R ER TS K OBAEINAR A T — 2 VW S5 BT (e B2
WIRWIEA) FBREEE R T a e AN LA L TV D,

(4) K - RKE&E
1) K (B5HBHIEROEE)

K (BYLphIE K OVEEE) ¥ (The Water (prevention and control of pollution) Act, 1975 LLF

KiED IKEHROBIE, BEEXOKEDR L2 BRE LIERTH 5, KIEOBED
BERR D 72 DI PSRBT L)L THI A BRR  (Central Pollution Control Board: CPCB) , /i)
LU TINTEYLE RS (State Pollution Control Board (SPCB)) Z3i%3. &4, T E N DOERE
LHERDNED BTV D, 7o, HIGYROFF A 72 LIS A KA~ DOHEKIT R 225 1E L T
BY, ZHICER LEEFICERHIBUENK T T 5,

AIENZ IS & 1977 FATHIE Stk (HYERh I OVE ) BRI (The Water (Prevention and
control of pollution) Rules, 1975) TiZHRAFEEHF (CPCB) DOIERENMIN < HLE STV
Do Fio, PIIGYLE BRI T 5 W R COKE T AT O B O T B E B BN
EDHNTND,

2% F T2, CPCB & LU SPCB OALE ST & FRIZ/RT,

SRR Y, BFEAICEYST AT e e POFHMED T DBRERKREICEHMM RS 21T 0 72Dz
L L 7R RE

5 SEIAA ICHMM 2B GEIE 2T DI YL SN RB R

6 BIA ##3E 2009 ik E  (http://www.moef.nic.in/downloads/rules-and-
regulations/3067.pdf)
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|
DB | BRERKIJIRZEDE
|

PRERERR MEREER
CPCB (Central Pollution ~ f====~ SPCB  (State Pollution Control
Control Board Board)
| R
MR H
[mﬂ‘&m] [ il L} L (chional (?Ii'ﬁcc) ]
J

X 2-1 A > FIZI1T) 25 BB BT B P O 2

2) KR (BYPLLEROER) &

K& (JHYRh I K OVEER) 1% (The Air (Prevention and control of pollution) Act, 1981 LI T

[R&HED) IRKIGROB L, EEKROEERMOREL B & LICE#RTH H, TRA
EEHR (CPCB) NMOMAEEHR (State Pollution Control Board: SPCB) 2 K&EM HAZ
ELTWDFIHAERT D72 ODHERZ 52 T\ 5, ‘J\I‘I/AE"@@% (SPCB) IZIFR&IHY
‘&P (Air Pollution Control Area) A f5E L, Z OHUkIC 31T 2 THEIRE) 2 Hil (R 5 HERR
THE2 BN TS, £7-, SPCB % CPCB & AHK D f, %E@kﬂ{ﬁm”&fﬁﬂﬂfﬂi IZBNT &
Dk LWRE - BEHZEENRTX 2 2 L & I T\ 5, BIEFEEY OBULEERiER 234 5 5 HE
HEHETILI T LB

F 2-3: Hh S A ABVLE Rk O PES A FLNE (%)

HE PEHZEH#E (02=11%, dry)
FiEmE (PM) 50 mg/Nm?3
HCI 50 mg/Nm?®
SO, 200 mg/Nm?®
co 100 mg/Nm? (30 4> F-#){H)
200 mg/Nm? (1 H “F-#1i)
AR RFE  (TOC) 20 mg/Nm3
HF 4 mg/Nm®
NOx (NO and NO; expressed as NO,) 400 mg/Nm?3
XA % 8 (total dioxins and furans) 0.1 ng-TEQ/Nm?®
Cd+ Th + their compounds 0.05 mg/Nm?
KRB L OZEDLEY) 0.05 mg/Nm?3
Sb+ As+Pb+Cr+Co+Cu+Mn+Ni+V 0.5 mg/Nm?®
BLORZENALDILEY
721 4R T OHKIBR (Restrictions on use of certain industrial plants) | OFENRH Y, 5 5H

IZABESILIEEOBIFEDO SRR INTEY  MeT I N TERWEEIIN YR (State Board)
o T ORE 2525 2 £ A TE 7\ (httpi//envior.nic.in/legis/air/airl.html)
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3) REEHRE LR L UORERESRA

PR LREE]E (The Environment Protection Act) 1%, + » RICEIT HBEREDO AL TH
%o BREEHAE CTIBRBEG R OB Ik, & B & OHIE O 72 O H B O FLSBUE S 4TV
Do WRBUFICITERBEMRELE O BREFIE A T 5 7 O U] 72 BLAIE 2 ERC 3 2 HERR 23
b2 5T 5, BESDE T, KERKDIEPHIE SILTND A, WL s BREER#E L]
ELRNCHIE SN b DO THh D, REEBICHET S [8RE) L1, Kk, RKEOLH, &
NI, fhoEam, Wi, MEY E TOFTEMOT T, fFET 2 NEBEMEZ &) & TR
NTW5b, ZOEROBRKEOGY:, #EL G 2 HERRICKT 5051, Hiil, HIRO 7= 0
FERRAS . BREGIEICHIE ST\ b, ZOREEA~DOPIIE « OB B DWW TR, ik
EFEZ D= ORAIZED 5 Z EHERAAT 5 ST b,

BREBEIRFETLSE 15 SRICETAIAHE STl Y | BREEIREE, BIE T 5 A0 S 7Bl 4
B AA VTV a VIGER LIGEICHEE 20 LIZEIEARE S s, BEClds 5 4F
DE, KO, XEHes 10 T E—0Fen @Al I b, FIRERO S &I HERITAN
BENWTWAELEIZIZ T AY720 5000 VE—AINE I,

B B {5 % 41 HI](Environment Protection Rules), 1986 (FkHTDOUIEIE 2014 4F) 1. BRBIfR
FEIRICB T ABEICE SO THIE S A TS 5,

BHIEE 3 RI2BW T, LHEN OGP SN D TH Y E OHF R ENTRIE STV 5, HiHl
@ Schedule I1 {23\ T 90 LA EOZEFER] (7w 2B (czhEhndik, e A, B&E, fE
EEFEORENRHE SN TN D, MREMICE > THEWENR RS & L HIT, FrED¥EM
R DR T BN TV DL DOBFRHATH 5,

F* 2-4 : ERRIOYEHIEAED B

*1E INFA—HF— HEYEE
Oil refinery industry Oil and grease 10 mg/L
Phenol 1 mg/L
Sulphide 0.5 mg/L
BOD(3 days at 27C) 15 mg/L
Suspended Solids 20 mg/L
pH to 8.5

BRI 5 FRICTHBWTRIE DHUIRIZ B 1T 2 TIHFORBEOFMEDBBE SN TN D, ED
BT R AR L WIS TSRS ) C T OF%E 2 25 (3 2 HEFR 28 o S BUR
IZHE 26 TnD,

F7-. HHJo Schedule VI 123 Tix, Schedule Il THRIE STV WEREIZHE YT 558

KEEHE, PRI AR BLYE, P A e, BB HEORERLENED L TWD, FFHANCE
WC, BREEREIEICHEDS OKIE, KRKUE, AEYEHHANC L0 T2 B TEEE 21T
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STWHHEEE~, YN O7B Y% (State Pollution Control Board) ~4[E]ER B 2
(Environment statement) Og &2 FHEAHT TV 5, HEHTER O o587 — & Z BAR Y /i~
BHTAZ LM EL RS, 512, Schedule I IZBWT, FiED LB ETRENTD

b TWod,

# 2-2 EREEUE (RR] : 6AM —9PM. %] : 9PM -6 AM)

M= — N Wik AH T Y — R E%E BEEE
dB (A) (BR) dB (A) (&)

(A) Industrial Area 75 70

(B) Commercial Area 65 55

(©) Residential Area 55 45

(D) Silence Zone 50 40

% 7. Schedule VI |2 BT, K& B 5L 4E (National Ambient Air Quality Standards - NAAQS)
WIED BTN D, NAAQS [ HEFE M- TR I F472 DE G E ST 7273, 2009
FEOWEIZE Y, THEMFICBONTHE UERSFEHA I TWD,

# 25 A 2 RIZBIT 5 KR&AERELTE (NAAQS)

pSp-27] SRR Industrial, Rural, Sensitive Area
Residential and
others
1 Sulphur Dioxide GRS R B 50 20
(SO») (ug/m®) 24 RF[EEY 80 80
2 NO; GRS 40 30
(ng/md) 24 RFH Y 80 80
3 PM10 ) 60 60
(ng/md) 24 Y 100 100
4 PM2.5 GRS 40 40
(ng/m®) 24 I 60 60
5 I 8 IRFfH -1y 100 100
(ng/md) 24 R 180 180
6 Pb GRS 0.50 0.50
(ng/m®) 24 5[ 1.0 1.0
7 co 8 IRffH] -1 02 02
(mg/m?) 24 RFH Y 04 04
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2-2 NoAO—)LTHOHE

(1) EREER
N a—)VifildA v R AT Z BMNOME TH Y . g 741km?2, 2011 4EEE S T
O#1842 TADA v RE=ZDEHTH D, A REHT I v Emlf FICAE L, 51 900m

TRIEDTZRC/2 Z E THOIND, %< OB, M HiEz, E50mEHEE.
PEENERBL, I DITRERENGDLZ DA RO ) ay « RL— L TR
%,

o \‘/_’
TIHZXZ

HE

Cx el h LM

ET—F vk
j'f‘l T— “/:L L]
I e — 7‘!‘” ’

";' J‘ﬁ—)/-'f- L

=]
INFRE --I-'\J\"t’ FH
IR T »
* . \'\—L 7—@' :/?J_Lr)_:—?’—f(:}b-
Ziae TIJ 2 /N\—)b ‘”{{“3 7T—’15“
S—UrRI—M "JJ‘SJL: 7'—7'?‘-\:;\"'\/\_.5 ?)ﬂ*.&!’ﬂ ')’ﬁ?/l‘-!’ﬂ

2

tn—Mﬂ i'—ﬁ——tv%;dﬂf-f'"

o : \’7 ST LM

/1’ JL«J‘J/I-!H "UTJ-J-H
sysa

PUrT— H\“I '?T-rf' I5F— /:LH :—, ﬁ/\/ﬁjbmmi
i‘i’rr-r— S e a4 "l
_/ i I
EUPEL

E 3

ECA PN T N

Uy kS IsFoaM

I7H :ﬁJbT—?'bJﬂ

0
FoadT -
—asskB

2-2: A2 FIZBIT DA Ha—ALE
L - FHIEE  http://www.freemap.jp/itemDownload/asia/india/l.pdf
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(2 R

NI — VIR A E < | R Z B U THRINES R ZETH Y | Ty SRR Sy
TEF AN RIEICK Sy S, RSN H 5, BRKENRZVWOIL 5 A~10 A
T 11 H~4 HETIEEAKERDZR, HREOIT 12 A TEHXIRITN 15 ., kb2
WEEHIE 4 A TEHRIRITN 36 ETH D,

7238, 2015 AEITHASHTRRADBI S0, AU Ao — L TIEEHIT TN ORKRREA
HY ., WBETEHEROD2V 12 2 SRR EE T,

250

200

150

(mm)

40 300
100

10

50
5 I ]
0 — . 0

1A 2R 3R 48 5AH 6A 7R 88 9A 10A 1A 12R
R K E 1.8 7.9 7 1102 89.1 1089 1425 241 1545 541 175
—EHRERE 276 302 329 358 333 294 281 275 283 28 27 262
—EHRESE 153 172 196 218 215 202 198 196 197 194 177 16

Mo

 EHEKE  ——FEHRER — )RR
2-3: N —VIZEBT DR R AR RIR & SRR K &
(3) A0

2014 WS TO AN M1X 10,178,146 AT, AABITA o RE=Z0H T TH D, ITFEED
EHEICEXV AOPREHELTEY, 4% b8 ANOEMA A ETWS,
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16.00

13.63 a7
14.00 13:10 ‘

1211 12.60

12.00 11.20 1163
10.77 —
10.36 -
959 297 '
1000 2 —

8.00

BAA

6.00

4.00

2.00

0.00
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

2-4 : 2021 = F TN FHE T
Hilli : Directorate of Economics and Statistics Bangalore, 2013. Projected Population of Karnataka, 2012-2021

FDOHI>HANABENRE S KEWVDIIFLTH D East, West, South HIX TH ¥ . Dasarahalli
HX & PLlgr) N 15

BERENE,

Population Density - BBMP Wards : ’_. - S‘Lt
e X7

K4

Density: Person Per Sq km

Mean 28,037

Legend

Road Network

| BBMP Ward
E__J BBMP Zaones
Population Density
Quintiles
Density: Person/Sq km
[ Ji76-s018
[ ] seis-17.880
[ ] 17.880-28.385
I 28385 - 41729
B 20120522

Source: Census of Tudia, Year - 2011

2.5 N —LHNOR S E DA NBE
it : BBMP Restructuring HP: http://www.bbmprestructuring.org/wp/ward-population-density/
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4) ITEHR

2007 £ 1 H, [N H e —L 1 Téh % BMP (Bangalore Mahanagara Palike) 1% CMCs (City
Municipal Council), TMC (Town Municipal Council) & &2 ™ 111 ¥ & &HF L. BBMP & 72
ST, U X0 T 226km2 0y S EFED T41km2 (IZHERK LTz,

Yelahanka
Byatarayanapura °

® cMmCs+

Dasarahalli 111 ViIlageS

2
K R Puram

L
ahadevapura

Rajarajeshwar

o
Kengeri Bommanahalli

BEFORE JANUARY 2007

POST JANUARY 2007

2-6 : N> A v — )L OHETAE O
Hi#t : Social Venture Partners, Bengaluru, 2014. Extracting Value from Bengaluru’s Dry Waste Chain

N v — ) VHIE AR L East, West, South Hi[X L &2 ¢ Byatarayanapura.,
Mahadevapura, Bommanahalli, RR Nagara, Dasarahalli #i[X.? 8 > — 253 TED |
S 51T 198 DX (ward) IZX5r S D, JELY —» TR AT a— LB EZ > T\ D,
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ADMINISTRATIVE ZONES OF
BENGALURU

| Byatarayanapura
. Mahadevapura

Bommanahalli
I east

| West

South
. R R Nagara
| Dasarahali

2-7 2 N a— L O e ONX sk
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3 NHO—ITHIZE T E5EEYMERER
31 CNhFETOEREMEEFHR

2007 4£\Z BBMP 25f S TH 5, BBMP 1 PPP & RIEIZEFLA & & THEIEMALEE - L7y
%%@%'%ﬁ%‘WT%k;2%8ﬁ:%ﬁ%mEVX&*fﬁy%%ﬁbfwéﬁ
WA NBEINFIZ LY | BUEORDUIR > T2 b D TIE R o> TV D, iof[mmpi%
%%%ﬁvx&%77/ﬂ%gxﬁm¢ LUFOFEHIAI - TH % OB & B 41T
S TUWN5D,

= Wet 24, Dry ZF4, EOMD ZFBD 5y B HEE
ORI SN ZHDOIHDINEE - E
RO B PR B

*  BBMP EHOFEFREY iR & B O FEREp L s O Of
» PSRN omEE) e EEE ) ) — R Y HNY —

INET, EEWEH~ AL —T T VORIE, WG O Rt e —T v F e
VAN Y- (AU NEE: )l =3 Nl /N A/ﬁm%win\ﬁwtwbné$ BB L T\\5, &
SIS0 o LR A b it ek S O BESEM ALBR it 5% % FE a9~ 5 72 QNI LU M B SC6 S
EETWVWD, ZHUCKVBENY T o — Ll TSGR 72 VIR TH 5, 2015 4T
IRAERICTY =y NRBEEFY. N7 A 2BEFEY (VA Z VAR ZR), OO BERE
Y. O 3FERNCABIT D 2 & i 5 T &2 I INEHFTOWRENMT oI, LFICZ
ETONRIA B —)VZBIT 2 EFEWERICET 2 E Rk EE =T,

R 31 AHR—MTRIT D T E TOREEYE BEIE O HPRHFER

£ HEEHREHE HR=E
2007 | BBMP Mavellipura 405335 D 3L HI B A
BBMP NoHa—ViliBEEYER~ AL —7 T VRE
EM S o VR A N Eax BEhBR bA
2008 BBMP , R Mandur %1535 O it B iR
EFEI A ZE AN B N B 5 | BEFE ) FE MR e OV =2 7R A
kit ER O HER 5 F
BBMP R ARG, TR E R O PO EEIZ KD KSPCB A%
Mavellipura 415355 % i #s, BRECHIGIER # B M2 7 A
2012 (2 Mavellipura L5y % FASH
BBMP Z#UE T Mavellipura (23 < 41TV 7z 24 A% Mandur
WG TN D, 1 HY Y o5 AEIXEFC 1,500/,
BBMP Bingipura #1535 & Lakshmipura 215335 0 F B 46
BBMP , Mandur #f & Mandur £ B2 X 5055850 — REAHIC L W . 10 AR
BEFEM AL T SEHS D3 i D
2013 IIfEREE N D
BN SEfES Subbarayanapalya {3 1F % 600t/d ¢ FEHEW) AL fti 5% D
oy ya G
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R Mandur L5335 DRI 1 D 600t/d D /XA A A A i ik
Dartva A

= RS Kannahalli 123513 % 600t/d D /3 A 3 H A iz OEAE
ELTEL

MDD 1,000t/d O BEIEW)BEHNFE T hti % DAY

SN IHETE S o R A Nk S E) % BR 4G

BBMP Mandur L5535 D P EH

A2 BEHE) F o fit ik O % Y IE

2014 RFEZE HERR NN, a3ty g BRI S

ns

BBMP 6 FEME~D Z D5 IR LA N

BBMP KUIDFC KUIDFC O FHEAZFIH L, 6 D02 LR A gk ek
& KCDC D% A& T

BBMP E RPCRHESR) & BREEHHIERIZ LV . Bingipura 2455
5. Lakshmipura 214535 % B 4K

BBMP 6 DD AR A MEFEOBEEIBILG, 2Bl STz Wet &
I (HKEYn) o I% 600t/d D% A% Bk

2015 A e 2 600t/d D /S A A T AJERREFH DWW T OHEEEL L

T2 T INBUF & B4

R—T v R 400t/d D /NA AT AJERBEFHIZOWTOAEEE IV
F 2 J1INBURF & B4

B4 and KCDC JEDAERD D OB U SOHEE 2 [E

J v W EERET | 3 FEBI~ORAERIZ I T D BEEY » Rl o

32 REYMKLEELE

(1) EEYRES

#ipEREm AR (AEREYZR) 1, HREICE VIS5 13H 5054 4500 ko
IBEARLNTWS, Z0 45000d %512 1 AMYEFEREERENSEHINTRBY ., #h
045kg FREE & A BTV D, ZOEMEIZT UV —, T F A, LS Lo fiiffiii kv
L7 0 D7, i, BEHIR TR D OBENRA T —~ bt 7 X IR E R LT
WAHAREMEA R L THRY , TNEBET D &, BUED EROBEIEY 3 £ &% 5,000t/d F2E T
HDHERDLONZYETH D, BBMP HYE~DE T U 72 L, T FNOHIX TOHS
TR R A Tk L OVRAE LT BEFEM O£ D Y6 Th 2 IR R & A &3 TR O
LB ThLD,

LU D, 2o O &2 NS & 70 2 P RALEE R 1T H BB L TW\WDH 2 & £z
BBMP X Dry Waste Collection Centres (DWCC) & =1 7R A Mgk & ik CTh 5 7= DBLIK
TOFMEIIIEF IHE CTH DRI BERLETH D,
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# 32 N m—iITB B Y — VR R R & SR L 7 B P N B G

= BEIEMRAE AL T2 D PR ALY
& (td) DWCC aRA R HERR 7R
ZAR

South AR 250
916 168 | R 300

Kannhalli / Sigehalli 200

East 894 140 | R 600
West 638 120 | KM 400
Bommanabhalli KCDC 100
485 80 Chikkanagamangala 100

R R nagar 561 80 | Subbaranapalya (BBMP) 100
Dasarahalli 239 90 | Dodda bidarakallu 100
Yelahanka RRE3E 70
290 140 Doddabidarakallu 100

Mahadevpura 468 80 | K[#I{EZE 200
Total 4491 898 2420

Ht . BBMP & 7 U v 7 & BRI TRERER

KITRIND K DT, BEFEMIE A B L ik RoAZ A EIZH) 1,0000 B IZ EDENRS 5, BIE
NI VT, BRI A TR S L, (ERCHEBN I & 0 Fi i
ML PEIN T RWZ Enb, EHRICNE S TICHE SN2 ZHDONE D 3% <
FET %,

31 INESNTITHE SN ZHDMN-ED

(2) CHHHBRAE

N Ha— Vi TRAET HHET ZAOWEK & F 2 BRET HRAREEZIEET S
OIZ, THMRRAEZ I LT, o7V T, N — AT ZHAD S B, 435
ENTW W OPPEER SN TV D RMO a2 RA MEsRIZ T T 72,

AEDRRE T 5 a AR A MEggix, TN THRAET 2H T ZAHD 55, South HilX, East
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[X. Yelahanka #I[XD & D% 22T AN T WD, LMK & FLBAORRA O #X TR A L=
T ZHPEEDLTD, A FHITEED ZHENG LT 5 2 & PREBMHMHER O T2 O I HKE T
b5 L, 7Y > 7T, South #iX, East Hi[X| Yelahanka Hfi[X.Z i1 %41 D Hi X
TLIZ3ESD I HERI LT, 728, South HiKixd EFTGE OEER % < . East XX
T IETRENEEZ S X 7 ¥ 7 MK, Yelahanka Hi XX P AT (EE AN 5,

Bk, AMETORONTRESHHEOD T, 2 AMOHOY 7Y T a21To TS T
W, FHIAEOH 2 O ZHEOEEEZ KL TORWEICHE T RERD S,

1) 7Y 7 ROWEAHRAE
201542 11 7 30 H~12 H 1 I TH o 70 o 7 R OB R A 2 £ L=, o
TV TFIRFLUTOEEBY THDH, o7V o ZIFMIX T & 1217V, South HiX, East #f
[X. Yelahanka H1[X D 3 ¥ 7 L2 ERL L 7=,

O MR T EICEENS TASINZITHANLREN L D% 66kg T O 3EMNHLERL,
# 200kg D > 7L % L
@ 200kg DY TN LRI D L 91T 15em Lh ED THE T AR TYIWE
@ I SV 7o o 1o THE T ¥ UL THIFR, 2 [0S L. 50kg DR Z 7% (R
@ 50kg DRFZHZ FEOHEBEIZHELE
[GER1N
HEKE
fikHE
ARE
TIAF v
e VN Y
&
7 A
. W Zofh
® WAL ICEEAWESR, P ARERED 5kg 12725 K ) BRI E DY Ty
FH L7 ZAZEE Z LB 2 O =— VARITHM LTz,
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Dode | 61=l1—26E
. Lecation Msap

+h Zone
o 2

Aveo.

34 REL L - WOSHOKRT () &&REIP7L ()
(KRBT E - BERIS VBB ThHoTed, TEHELIWIET, hSRbDEt - e
L. ERES> TV Db DIIAREICHHL,)

Wy B B OVK 4y DRIERERIZ, LT D & BV THho7-, Yelahanka Hi[X, South H1[X %
T ATy 7 OB DOEIE N East X225 L% < East #IXKIIARE, + - /- ZOMoD
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EIG N E D o7, £7-. Yelahanka Hi[X, East #1[X|% 2015 4£ 11 H 30 HiZV > 7V o 7 %A
VN, South #i[X1% 2015 45 12 H 1 HIZH > 7 U > F&4T o723, 11 H 30 H DX FIZKER A
Bl SH, ZORET South HIX DK NE L Ipofo L bbb, 2D Z Lnd ZHOZET
TENC LB 2R 57-011%, FHZTLIC3~4 ARES 7Y v 7% L, ZHMIRH
BEATH ZENEE L,

* 3-3: THEFHAMBIAARL & K53 DRTER R

Yelahanka Hfi[X South #1[X East #1[X
HH = 2 Koy fE— 2 Koy TE~— 2 K5y
REK FEEK En
1. J8igF 9.7% 48.7% 5.2% 78.0% 1.6% 60.2%
2. #RIH 17.6% 48.1% 14.4% 57.0% 6.7% 52.1%
3. ki 5.4% 22.6% 8.6% 37.5% 4.7% 29.1%
4, KREL 25.4% 51.4% 22.1% 68.6% 33.6% 57.9%
5, 7T RAF v 18.3% 6.8% 21.7% 41.6% 11.7% 26.9%
6. b+ H 0.6% 1.6% 0.9% 15.9% 1.4% 4.9%
7. & 0.3% 0.1% 0.5% 3.2% 0.0% 0.0%
8. T A¥H 2.8% 26.3% 2.4% 10.7% 4.0% 11.3%
9. - ZDM 19.9% 46.8% 24.3% 63.8% 36.2% 58.7%
7 100.0% 38.8% 100.0% 55.6% 100.0% 50.2%

2) =piGr. B REE

1) T2 L 910, HIK Z &0 DB o PV EER L. OHTHEEIIC TSy, ATk, RSy
DB LM RBEZHE LT-, o T L Oy 0EE IR EEEE T
WY, KM ENDIIT T AENE LIRS > T2 TH D, South HIXIiZT 7 AF
7 OEIEPMIHIX LV & @I b BD S TR E MRV DI, KB EWNIZD TH 5.
South HIX D> 7"V > ZORTHIZIZERNH D . THIZEL OKRSNEENTT=H L ED
N5,

AT F BRI 1,700~2,000kcallkg & 720 . 0T BERIFTRE CTH S L S 2 5,

SHTEE Yelahanka H1X South #iX East Hi[X
Ky (%) 38.8% 55.6% 50.2%
"Ry (%) 9.1% 12.0% 15.3%
K53 (%) 52.1% 32.4% 34.5%
—EAr AR (%) 100% 100% 100%
R (kg/L) 0.41 0.45 0.72
A3 R R (keallkg) 2,082 1,769 1,913
A3 B A fiE
(keallkg) 1921

EREO =R RE DR R A2 MBI T vy b LTAERE TSR, IR T Hir
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A KT A AR EN T D BRENR G CREEN AT REREIR I T IXIOMEHNT E 5y (k%) 50%
LR, AlRSy 25%0L b Bilsy 60%LL ) T b, Z Ot FER TSR F51 & 04 L T
RELTEHDTHY A FORBRIZESNTREINT S DO TIERWA 2 EITH 2,
F2, RO TH S I AARTOFESEZ Ty b L THLNEHEATHY , BAARDLE
ENEAN & -T2 556 OMBYEREHR B COREAITREFEIR Cd 5,

TR KR, 3K DY T ONEEIIHFERIT T A BT A AR S HuTo, MBI
72 U CRERIATRE 2 BRI A > TV B, BAZH > 7 /v Tdb 5 South HIX 1T, B D 7212 K 5y
N RERRETRNEEZOND DD, T TS HARDBERFIN THIITHBIRE
72 U CHEHI ATRE /R SEIIZ A - TV D,

_______________________________

-

Yelahanka
South
East
Average

*r o

0%

0% > 100%
Combustible

EHRBTRMASRSAI1
TSN, B L T
HIeRe7a sRiE

X 3-5 : HIX B =By O =M 7" v~ MK

FRESHHRER & LRE =AM T vy M X206, N u— L TRAET 5B
TV DIBEAIEETH D Z L hbholz,

8 WORLD BANK TECHNICAL GUIDANCE REPORT Municipal Solid Waste Incineration
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BEEY IR TR ES

Q) N AA—)LTHEZDOREADDEEYMNIERES

THIZ, BIEDO AN Ha— i & EOELIAFAET D R BERMINB R &~ > B 7
L7ebDTh D, 2TCORRITTT OO OEEILIZAIMINET D, b2 AR A M
Rix, OO LK 70km HEENL TR Y | D 2 X RREWE Bbild,
BEBBTO L O3 VR A MEENNA T HARHE TH D, T ARA ML MO
H O 3 EFT, 2014 4035 BBMP, KUIDFC (2 & = T 7= b 0723 6 T, 1979 4F &
 B#Eh4 % Karnataka Composting Development Centre (KCDC) 73 1 t&ftdb 5, /XA 4 H A i
RIZFHHEIASH UL Il S 472 b O3 2 @&, BET O b o0 2 EiTd 5, 2016 4 1 A BIfE,
Ry EHREA—T X E I L0 & TOLGHITMSE S, N e — L ifinifl
I ATREZR B A& ML A (E L7\, BEFEMBEHI R BRI, 24 DRENH Y, 2D H 5
O 1 AT hEER R PSRRI B IS K 0 ik, 1 AR RO R T, AR
BRIRIZIZE » TR,

LUFICA Y H e —)uihi & 2 OJFIAAAES 2 /e BEFEMAL PRI ak DA, FEEE, ik
EIRT,

k Hanabe @) Doddamuddenahalli
Mada_ff Terrafirma 27 D)
MSGP p— Doddaballapura Koramangala Viiayapura
ameshwara
= & <L Jangamakote
chittabidieol Bashettihall Kund e el =
S| i undana b =
o) Jangamakote EIE-’? FL{;I]
baspete it 207 \(.’.‘;’
Thyamagondiu D jy;ﬁXFﬁEEQ
& & g Gulapura Chikka Navarathna )
P Madhure Agrahara 5 ==
Kannamangala Rajanukunte ) = Sulibele & ALAME
s Ramky Infrastructures Mavellipura Landfill Q BT
Kambal singahall o
T.Begur inganfayakanahalli N N =n
Maltose Agri \. hesraghai Avlhal s e O 1 AFHRIER
Banawadi Mug
Kenchanahalli “Mandur Landflll - n
Satarem Enterprise & w 8r§‘§inu’;1 ?.?gastg” Y HEEIEER
attekes e[ Nelamangala Chikkagubbi ompa
Hoskot
“ : Srinivas Gayathri /" o -
Gudemaranahalli Madar Resource Recovery —
al 4 (95)
BBMP (Dodd4 Bidarakallu)—— g : : £ R
Mohganhxlﬁ EXChange [ A . *%@q]
BBMP (Seegehalli) g HOODI
s 207 le
Thavarekere g Bengaluru . @ B RhT
Z " NAGARBHAVI
d Essel Infrastructure P
\ arayanakere -
=1 BBMP (Kannahalli) » s P, @ :tEH
bal BTM LAYOUT KCDC @
BBMP Ramohalli < Chikka
b Iﬂ- % W7 Tigpathi
(subbarayanapalya) pmbslgodu gy il ‘ N
Ajjanzhalli \erara®
[ o Rathaiol ELECTRONIC CITY (Chlkkanagamangalg)gm
BBMP (Lingadeeranahalli)
i . Bommasandra
Bidad LakShm'pHE%rlnﬁerf'll Bingipura landfill B
Sugganahalli Go gle My Mapg% Attibele 201 1 5 10km
kkkkkkkkkkkkk Somanahalli bannergvalta -

X 3-6 : /N> H a—/ LT & F OO FEHEM AL i % O E
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1) 3N ALS 55

2007 2~ UL A BA %A L 7= Mavellipura 245585513, i BERS#~DIR KO L2 L o R
T, 2012 FEICHHE S 7=, 2012 4ED Mavallipura L8 OB LV . NI B0 H .5
AU, BBMP (3K & Ze LIl S 417z, 2010 42> B AL & B 4G L 7= Mandur 445545 & &0 E R
MO ORXEENC L - T 2014 2B L, 2012 08 L Cu/= Bingipura WL545,
Lakshmipura 245355 & &30 3 B D BOHEENZ L 0 P S 4172,

BUTE, i ATRE 7R S MBS AL 5 I I AFAER 3, F 287 A o e & (R RBCRHIC L 0 [
WChY ., FEFITEALIDRMIZH D L E 2D, RRSCRHAKIZ X 21595 2B < i 2T
B3 S D JE R & PRNT ALy 358 o BRI D s b, AM BB BLETH L, L FIZZNETO
ST ALY B O 2R,

£ 34 XA — VIAFAE LT E R 72 NI AL 5

EERES

BE
BRAAEE

FHE
XAE

AR

EERRL

BBMP Mavellipura
landfill site

2007

ND

600

9 600t/d |F & DFEFE 2 52 1 AL TV
e R EEATEIC LA L
BB C T g, 2012 4£12 KSPCB 12
£ BREEHLHLER TR,

BBMP Mandur landfill
site

2010

ND

2500

2010 £ L v 2500t/d |1 E & DFEEW &%
AN, =T F e T BT T
W=, TR B OB EOHEEN IC &
V. 2014 4 11 HIZEASH,

BBMP Bingipura
landfill site

2012

ND

1200

BEIBRLAIT 2012 H7272%, 7 VEENIX
2014 4, 800-1200t/d 1% & D BEHEWY) %
ZIFAN, F—TF X T BT
TV, LB & OFR S HEE
£ 0. 20154 12 HIZPASH,

BBMP Lakshmipura
landfill site

2012

ND

1000

600-1000t/d 1% & D EEFEW) %5 1T A
N, A—7v 2o 7 ET5TW
DIUTBED B DFRNECRHEB)IZ L
2015 4E 1% U o (2 BHEH,
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2) R A Mgk « Dry Waste Collection Centre (DWCC) + Z D Y %A 7 VHEER
ZOX IR T, BBMP IZREMAIIC Wet T & Dry Z D535l ik 5 & 4k =
VARA Mk & 198 DX 1 T Dry Waste Collection Centre (DWCC) @%ﬁﬁ%@
DTS, 2016 4F 1 HBIFE, 6 MATOH = >R A Mgk 2 8 2 Bifh, DWCC (349 150 14
I8N LT\ 5, ZOMKCDC 3= R A & T-> T 5D,
N a— VORI D 5 FEARFET, BUEBRBTO L DX 3 THY , £ Ta
VIRA MR TH D, UTICA H o —cBiT 5 3 R A MMk 2w,

# 35 A — B Aa RA Mk —8& (A7 : td)

e wE) FE e
YA =, \
B, 2k ET 300t/d THE,
&xﬁﬁﬁTwm 1975 500 s00 | E500Ud TR, HHhAT m A
P L0 A ESE LIa . TR B D
Corporation (KCDC) SHEB R LTV 5
1994 4 1 W A 8w B TR A AT
FEMNAE 2 CHEE, 2008 4L D
Doddaballapura 7> % 18km o Hi 5 T
. B, NA T AR EEAN LT3
ELEES 1994 1000 600 B LTl N AL A B L C
BYO., =X T BT TN
%o TN B OB LB E BN 1
EI:IO
2006 FIZEENBAAA L 72238 BE D 5 D
. SCRBEBNC L0 2012 I T“Eﬁfﬁ
BN S 2006 600 300 FI7E 100Ud 2% A, WTE Hisei s
FREtH,
2013 4EICBBMP L ot vy g
AL, 2014 4 X Y Doddaballapura 7>
. 5 20km OH L CREED, FHEISZ AR A
I
Rl 2014 | 6001800 | e A S, BcHINIC A
— T T EToTWD, Tk
O RGHEEH O
BBMP (Kannahalli) 500 2014 #£ LY | KUIDFC (2 & » THt
: N6 oD VIRA MR TH D,
EEMEE???mm) 150 AT, BBMP &35 L7~ B2
iy kuga 300 HIMT-TW5, L TH 5,
Idarakallu Lingadeerahalli LA 3 R5HE) % BHAA,
BBMP 2014 200 600 | BAEY = v NARBEEEW T T & 5000d %
(Subbarayanapalya) A. RDF VERLO - DS A 5 — 1, &
BBM.P 500 fEEITWD
(Chiknagamanagala)
BBMP
(Lingadeerahalli) 200
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# 3-6 : DWCC., =DV ¥A 7 43

EE PR BRE AE | AR EERIRIL
BSBEE | AR
Dry Waste Collection N/A 400 100 N Ha— L HRNOLTO 198 X2
Centres (150 fi/37) DWCC ##%iE4 % Z & T BBMP 235t

@i, BT 150 FEATA B Ch v iE
# FRIT NPO 4%,

100 #:&# 2 5 Bulk | N/A N/A fEBIAZEDZ N RTRERIZE D Tl

Waste U %A 7 A N, Lz ZE W0Ud 1T DL o

L A AU YA 7 VAN 100 2L
FETD, EOXHIRV YA TN
N TWD DT,

BTE . VS B 72U R T, — 2 v AR A MG I hE R RE h A B B A 52 1 AL
TRY, EREDLVICH—T X T E2{To TWDIRMPBEIETE -, £/2, a VR A
MBIV TR K DMEEN TE TE O TREFICENG LIREIZR> TV AL H
50

X 3-8 : A—T U H LT DT () ERBHDOBHKPETOENTHDRET (F)

AURA NS rE AT, EEINTELIAE e AL T100mm U EOBDELLIFD
DITHA, BT 7% EGEND 100mmM U TOLDEZOEFa L RA ML, TR A M
B TIRICEBIZ B U ALTHR, Bk a v RA RN, avRA N FrEAR S £
WO TWDHIERR S HALT, £ 9 TRWIR S &H 5, RO =3 R Mk COREE=4 Y
YT, TR A MREED 45~55 ERETHY . @IEIRE THD 60~80 EITIT END
PRONBLRMBIER Sz, £72 BBMP O3 R A MR ICB W TIE, 2V RA he—7 iR
FEAN 30 FERREE & IR DAF(EN DL STz,
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B4 3-11 : HEREERRIRE (f£) &HE&arARA b F) BENHZICE 2L, kEa UR
ARLRATHD

—HDa L RA MNEFRTIZ, DRIBEDO T T AF v 7 13HE5E L, FNTHE-S HEEIT Y
RERETRDFIZL, AV M LEA~REIE L TIRGEL TV 5D,
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X 3-12 : T AF v 7 FRE (E) &Y ik k@@f«%wéﬂtmw(ﬁ)

3) A FH Ak
IR ZED R AR 3 D S AT ARk A R L TV D, A FHIEART A6 OFHEZ 7
ZUNEE, Bt IR 2 it B & U CoN A A T ARk & idliE LT e s, fra ICHR T
®ﬁ%ﬁ%$%%xfﬂﬂﬁ@toCﬁiMmmmﬂiﬂAﬁ®$%@%%fﬂ4ﬁﬁX%
BT DFHETH 5 7223, Mandur A0S & 72 o o T D BERT LW B2 R L C
W5, Dfhix, BBMP @2 R A Mk 2348 £ % Kannahalli ¢ 600t/d DS A A 77 A fifigk % &t
B HTd o 7225, BBMP & Tipping Fee ZZ¥HCATEEE £V | GFHENIFES L7227 o T2, Z O,
FAATHARM HZ 600t/d FIFLD WTE Ji s NI DWW TA T U A3 L O3, 400td HFED
WTE Jiiik B DR HENR—T » REELBAINTEORENR D D, MEROFEINPREN
TWRW=, BEMIZZ 2 CiRdd 2,

37 NI — BT DA AT AFEERix OERA, G, PASR I

o BB FHE | o N
EEER B AR a8 ZAE BRI
RTNNNO DA HEZINE, A F
RFEH (At 2014 250 20 HAFEEZIT 9, BBMP |E+ A 21k
L. BUE 20t/d JRRE CRef# o,
HHEDNAFH AT T b & LTHE
R B1h) ND 50 ND ZRIR L. ITHICR VETTHEEED O 5
HAMERBEEY) & A\BbE,
— 65 N/A | 5td 235 &P, 2 ERT S E 1,
*Z XD WTE B ORENL T
ERA S N/A 600 R L FvF & MBUFRE C 2015
FE\BL I NTz,
2015 4F 12 A, B FZ I BF & R
RN—F v F{% N/A 400 —Z » R{A2E/ ¢ 400t/d @ WTE, Jifi 5%
HERORENBL SN,
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BA$H & 72 o 72 Mandur HENZ L4335 T
AZTTAFEEITH Z & TRIEIL TV
7208, BSTALIE NS L 7o 727
. HE BBMP [\ & H 55
BBMP & (X 2011 Fizar vy g v
TR T LT D,

Kannahalli (2 C/XA 4 T AREEIT O
Z L TEE L TWEAA, BBMP & D
Tipping Fee ZZVHIZATEFEE D . FHENZ
ok

R (CHh) N/A 600

K% (D) N/A 600

4) FEFEM R EBHR
NUHa— VBT DREEYRERZIL. CNETFROBENH-T=bDOD, Athick
2 b OITREFRIZR BRI L @ ficdik, &S LIS TS, BAHEDO b OIFERK
RPEE)SE CEHEUCE > TR, DLUFICEMZRT,

£ 38 U H OB B T U E TR R M L Bk
S BE | HE | oim SRR

RsE | AR
2008 fE\C Lt v g EKG M
K., Mandur 255358, ~NA T
7/\% RO BEAiRYE & D b D %
RTETH-TD, BPID 6 {ENLE—
B LEfES N/A 1000 N/A %&%bt%\géﬁbﬂﬁ%%
D, BFORTCHRE SN, BEiRiaT
DORFRIZZFDOHRRNI S L ER->TD
%, D% BBMP X5t v g &
REWIE LT,
2012 421 BBMP LW vt v g v
DMt 5, Solur #11X. Gorur #F T B
1000 (M A B LTS, OB LVME
R N/A (LAMW) N/A | RCHEBNCE R L TW\W5b, BT H
JINEHIFTIEZ D% BBMP (K7 1
Tl Mt A iR REG S E T L
776

3-13 ¢ WA TH I 5 LIZ S 4u7z RHMEZE O BEFEM BE RIS ik
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3-4 DAEEEYORN
1 E=R

v v — Vi Tk, Bangalore Agenda Task Force (BATF) & {748 L. 2000 42, [Swaccha
Bangalore| &9 BEFEMICEET oM vy NPl I 05 E L TCWD, Z07a s T A
(. B GENE, TR, o ALER 7R 8 DBEFEME LT = — o D TR O R E T
D@%%@%ﬁ%%ﬁ@%%%ﬁhbk%@?%éoA%uy%7uvIab#%mém\
FME ML, TN 25%DHIPH T - 7223, 50%FE TR S 47z, Bta) 5 3 4% 0 2003
I, fINAERCER S, 2005 FICK T LI, 207w 77 50 TH 9 —D2H 0l
FNTZON, PRI TORBIOHEE TH > 72,

2007 A0 /3 v — Vi QL ETRTR & D& 0F 2121, aaﬂ~hf~v/7(wm%f
N—=2 L Ui E 2 F 5 L TV, JEHIE CoaITfMIE S 3, IRE 3Nz IN
Mandur & Mavallipura OHENZHINZ ISV TALEE S 7z, 2012 4RI Mavalllpura HENTHE, v
T2 IINAFERL IR BT L0 PSS 4, Mandur #OS2 THIECIR, RIS L 2 ROkt
N X7z, ZOREF, £ 10,000 k> OFEEMPETICEEL L, [ ZHfai) 272, 24
O DOERENZEAD 2 FHNZIB T, SRl O FENZ RO DR N H Tz, ZhaZld, N iin—
VI, BUICIEIN - JE i L, BSOS T D BEEMAE L O | HEHIRICIS T 2 50l & A I o
PEFEWALBRMIER DR A HEE L 7e N D KV ReferlREe e B Bl HEE L C X 2 A
Thb,

2012 - 9 Rz m—miid, ZOPEHIRICHT 20 HEED T2 DDTA RTA4 %
W&Lto_®w4b74/_;0?:y%&%$%\%74&%%%\E*@k@%£%

(Garden Waste) . Fsip-272 & DfAEFEINY), Bl - 7 7 - E-waste, FAIHFDFIERAEH
PERERE) . £ DMK L AT, T AED (NEMR) BEFEW O 6 FIEO /R Z R LT
Do
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The six waste categories

aanAary Waite
Hearpy Bl

X 3-14 : N Ha—IZBIT 5 6 >D53FE
HigL - http://www.deccanherald.com/content/279046/bbmp-issues-guidelines-garbage-segregation.html

L2, 2B DOEHERAIC S 23000 679, BURTIZHEHIR TD 50128 9 % < Wavd| 2015
12 ACiE, I 2 B NEEIET S . BEHIRIC 3T 2 53 Bl 2 1D 5 72 D124 C D FEFEWHE
HEIZRI LT, B EH L, 2OMa T, Vo y NeBEEME 2R A NEIZA X
HAE T AR IR W T T 5 Z L 2 F2HIE LTEBY, Y=y MNREFEW, KT7A4 72
(U WA Z7VARE7R) BEFEN), £ DMBEF D 3 A EiT 52 L LlgoTz, LTV,
SIRIERITMKAR & LTI B%ART & WO HERI S 52D, £ ORER, [BIEH AN E S THBld
HZENREmMEINTND

(2) FSALBEEMOLA - VA4 o)L 70—
BUE, N e —miid, R7A By GEAEmaitEpEsedy) (2B L CTiL, Dry Waste
Collection Centers Z TNIZEXE L. 2Bl aH#HEtE L TV AR TH D (FF),

# 39: U=y h& FTA RBEFEMOIEE

7= v NRBEEEY KT A 72BEEY
(YR BREED) CGEAEY R EEEY)
B 3O ) CHUE R, 2 — b, ArR— L
- BALBEIEY c TTAF I PET R bV, BEOEET T XF v 7
- AERCEAR - HT A LA - B — Uik
- SRS BRBIARRR. AT LS,
- KA
TR INRY TV a— AR TR
T IFR— b B RSy MRS

Higk : Bruhat Bengaluru Mahanagara Palike (BBMP)
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Dry Waste Collection Centres 1Z, /3> F 2 —/LHiN®D 198 X% & S5 eHH THAEE T
Dﬁ<50%ﬁ$%éﬂfﬁb\NVﬁD*ﬂﬁWW@O\$%%ﬁ£@ﬂ%#@ﬁ?5%
DRI DH, LLTITHIZ R,

7% 3-10 : Dry Waste Collection Centre @il

S. DWCC Location Contact Operator Category
Mo Ward No
1 Kasa Rasa 2 Kormangala Nitesh Saahas NGO
2 170,171,177 JP Nagar —Jeyadeva Entrepreneur
Hospital Flyover
3 168 MNear Nandi Theatre Mansocor Entrepreneur
A 112 Below Domlur Flyover Ambedkar Waste Wise Trust NGO
5 65,64,45 Malleshwaram (behind Ambika BBMP BBMP
Chowdiah Hall)
6 228733 Dollar's Colony gth Cross Raju Venkatesh (Waste Contractor
Contractor)
23 Dollars Colony — 4th Cross NA Venkatesh Reddy Contractor
6 Hegde MNagar 4th Cross NA Not Functioning
9 61 Frazer Town, SK Nagar Andrews GRACE Entrepreneur
10 94 Gayathn Namana Foundation NGO
11 g5 & 109 Naveen Namana Foundation NGO
12 23 Hennur Main Road Andrews GRACE Entrepreneur

Higt : Bruhat Bengaluru Mahanagara Palike (BBMP)

FREo R &P (1 H 10kg LA EHEH) 2 BHEH S5 BESEMIE. Pourakarmikas (2 L %
FRIENY (D2D) 72 £ %58 U CUEE, £ 7213, Waste Picker (2 J 0 W4 & . Dry Waste Collection
Center IZFiHiIAE, HWID s, 22 TOARIENIL, R4 LU=y ME2HHRT
ST X —Th D, BESNI I A RBEEMIT. SHIT, FM I LITEEWEVEDY [
RBIZEEHENDZ EIZEY, VA7 raEnsd (K 3-15),

—7J7. Dry Wiaste Collection Center (233 T, U A 7 /LS A a7 BEFEW) % 43 Il 2 BGRLA

TONTWD DD, FREZR B ONIHI L2 b DI R ﬁ@y(ﬂ“éhé# S
L<UFER - B\l S T 20 F FHNICIV RSN D, v~ 7T U 7Y B A 7 i S 720
FAF v HHY, RDF & L TUHEHAT22 0N ENLETH S, X 3-16 (2, Dry Waste
Collection Center (23T, WHRE SN2 T T AF v 7 LY UikERm LTz,
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Independent homes Bulk generators Slums & Low income houses
h f

N,
|

Street sweeping (PK) D2D Collection (PK) Kabbadi walla

X \ A
\ =

Luggage auto [ Auto tippers
| 1

1_";%.
N\ I <
. » |
/ "l r
I
v O el Th A O
» N,
Local Kabaddi shop
o
B
J 4 3
Dry Waste Collection Centres S
Landfillf _ (P VWA |2
dumpyard

Recycle market (Nayanahalli)

3-15 : N A m—)LIZEIT % Dry Waste Diiitil
Higk : Bruhat Bengaluru Mahanagara Palike (BBMP)
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[ 3-16 : DWCC I THBMRE SN D 7T AF v 75k (1), vk Ch)

@Bz y FNEREEWDOHH - VA4 - J0—

FhEd LOKREPHHE (1 A 10kg 2L EPEL) 22OHEH S 2 &m0 - ], 16X
JEARTREDD = v NRBEFEMO—IL, T U AR A MERIZEXR SN A 7 LI Tn 5,
FH 7S (Mandur, Lakshmipura, Bigupura) 23BASH L7z7=812, /S a— L iiskst
12, TR MR A X CREEMIR A E R T 5 2 LI R Y | BN EOHIEICERY A TWH
DR TH D, RDF gk s 2 AR A MEsggWIZ, RSN TWa Db dH D | AHMEFESE
WIIRAT 277 2AF v 7 ZJEME L. A /Ut (RDF) LTW5%, T RA M EFHNC, A
BEIEBEE & A 2 RS DR ET Dk S L T D A, ShEsR OMLEREIE 20 k>
IR L/ N CTH D, LITICY =y NeBEEM O 7 v — %R,

B | P Cement Factories
m / Compost and RDF\. Compo / dumpltes
P
Households Facilities anymore
\\\\Hm>\\\\\
\UnsegregatEd/Uncollected
m
Businesses

'MW ////&ﬂﬁ////”
Biomethanation

Dump sites/streets

3-17 : N e — V2B 1T B Wet Waste Dttt
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FRIEN LK EHEHE D DINE SN DB T, BER N7 A ZRBESEW NI BrRoviu T
WAHMN, BV ERETHITREN LD ST AT VIR ENRBALTZIRITH D, L0 —E
DOHEHIE TOSRIRIF = R A MR IZHB T BB RKD SN 5,

3-18 : I ARA MESNDHERMBETY (), ~AMI/LENDT T ATF v 75k
CF)

3-5 BBMP D REEY)E A

BBMP |%, 1 /vF % 1 MBUMHN O#AE T o 2 #0iBA%E R (Urban Development Department)
ICEH SN TH D, BBMP ITITEFIC I » CRHENTZA VU AN—INE R D5BIRY 1
YT EATHY 4 7T BTV D, BUR Y ¢ & 71, TARIZ 1 EGE I S D Mayor 283
VN ATELY ¢ 2 ZIEH R B  B YRiE S 4125 Commissioner (28 > TGS LD, BN Y «
YR, RMEFEAZ B S H O BORE R FEHIOWTA Ty b EIT D,

FEBRZ H % OFEFYE Y — 2 %2179 DX, Commissioner MBHAET 21TE Y > 7D
R OMRETH D, Commissioner ™ T3 Special Commissioner of Solid Waste Management 73
W5, F7z Special Commissioner @ T{Z}3 Joint Commissioner 233 ¥ . Special Commissioner
Ze ML E 7 T YN — R4 %, Special Commissioner % #ii i TH AR — k9% DL Chief
Engineer TH DA, Z ZIIHEZE/RTH D,

N u =)V OB E Y — X%, PRFHHT L Y — BT TREID A
T HNTWD, FRFEEINIEICFEEDE RO B, MR, 722 =7 M ENE,
R Darty g V% FHEEREAHYT 5, —FHTY —FHEFTIELH % DL
RIEMEG OB, L Ok EDORRED ZHhZERT 20 OF AT T\D, Zhbh
REHAT & — L FHHEFTI Special Commissioner 23F4E L T 5, LU FISHARX Z2o=~d,
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[ Karnataka State Government ]

Urban
Development Dpt

| BBMP

Special Commissioner
of SWM

Council

Health and SW Advise
Committee

* Collection and transport * Planning
management * Financing
* Decide waste management * Project development
facilities to which they * Signing concession
send the waste « Sorting out any issues and
concerns

1
1

1

1

1

1

1

\ 1

1

[ ] Central Office :
1

1

1

1

1

1

1

1

1

|

|
|
1
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
1
|
L

3-19 : BBMP (28T D ER i BEHEM & BRI

3-6 T/KEFTREDEK & WLEETE
1) ‘"R

NRuAa— B, EFAKEIF N e —L ETFKiEZAHE (BWSSB : Bangalore Water
Supply and Sewerage Board) DFFHEL 72> T 5D, KIEICOWTIE, B U] EKHER 2 5%
— 2 (Cauvery River Water Supply Scheme ) @ T 1450MLD @ -7k % #J 100km #ftd17= 5 X U
{i] (Cauvery River) S HG SNTW D, ARBINZEEN ETFAED A > 7 78S E i e
ML o TETWD,

NRU A — BT 5 FRREARIT 2011 4EHF 5T 1,125MLD L HEFF S TR Y | 2021 4
|2 1,464MLD, 2036 42 1,949MLD F TIN5 Z & AT I N TV 5, HfE BWSSB D
T 14 (T O FAKLE IR ST D, £ OB A LI FITRT,

# 3-11 : N Ha—UIBIT D F AR SGER O

No. 77 b JLEERES ) (MLD) W 7 1 A

1) Vrishabhavathi Valley 180 Secondary — Trickling filters

2) K & C Valley 248 Secondary:Activated sludge process

3) Hebbal Valley 60 Secondary: Activated sludge process

4) Madivala 4 Secondary+oxidation ponds + constructed
wetlands
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5) Kempambudhi 1 Secondary: extended Aeration

6) Yelahanka 10 Activated sludge process + filtration +
chlorination (Tertiary)

7) Mylasandra 75 Secondary — Extended aeration

8) Nagasandra 20 Secondary -Extended aeration

9) Jakkur 10 Secondary — UASB + Extended aeration

10) | K. R. Puram 20 Secondary — UASB+Extended aeration

11) | Kadabeesanahalli 50 Secondary - Extended aeration

12) | Rajacanal 40 Secondary - Extended aeration

13) | Cubbon Park 1.5 Membrane Bio Reactor

14) | Lalbagh 15 Extended Aeration + Plate Settlers + UV
disinfection

f=xis 721

$<MLD : Million Liters per Day

Hi#t : Presentation on Status of Water and Sanitation in Bangalore, V.C. Kumar, BWSSM
( http://icrier.org/pdf/bangalore_status.pdf )

NI — U MRA T D AR ) D FARTGIEDORE AR BWSSB ZHIEL THEH
TZOREIIAHTH D, BEFD 14 O FAKMERE D 54T HIGTEDIZIT 4 TR &L 0
BERICE>THAZN, Bt LTHO LA TWD, HIROREMKIEI N7 27 1/ (9

) 720 450 L — L IEFITLAM RS & 2p o T D, K&C valley LB IZ 35U Tl
TAREHIR DO —H 2 R EO T DIV LI TE Y, 60MLD DStk 5 1 MW OIEENE
Zebiu, KERRNET HES ORI 50% MR HbiL TV 5,

(2) TAKALEFREDEE
AKIAEIZBWT K&C Valley O FAKLEL T Z o b (IEMIGTRALEL) 753859 25 TKIGIE
OB R L, 21T o7z, ZOREELUTITRT,

F 3-12 : N a— LD FAMLBEIR DO HTRE R (%)
HIE F i AeE (1) #ek (2) #EE (3)
Calorific value (Kcal’kg) | ASTM E711-87 2,549 2,688 2,544
Cl, (mg/kg) ASTM E778-87 176 199 81
S (%) ASTM E775-87 0.26 0.42 0.35
N (%) ASTM E778-87 3.85 3.8 1.75
C (%) ASTM E778-87 50.54 49.41 48.52
H (%) ASTM E778-87 6.21 5.98 7.41
K53 (%) HiEk 87 87.5 87.7
K53 (%) HEE 5.6 5.2 5.3

%2015 4F 12 H 2 HIZ K&C Valley 7 F > b D 3 DDIBIREIRE » b b

B BRI L, SO TR IS

ToOMr & FEh L7ofE R o HIEIEA o R TRV BTV D s 2 8,
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http://icrier.org/pdf/bangalore_status.pdf

(3) T/AKALEEEL DEHE
ANTTa— VHUR D FARERIZEE T 2~ A X —7 5 (~2050 4F£T) ZarHrxr
A L o TBUEERP TH Y | 2016 FFICAB S LD TIE L 725 T %, BWSSB DI #H
\2L % & EF 520MLD IZFEY 3% 6 DD FAKMLER R DR DNEFIZ L > TIPS Tk
D 2019 I ZF DEBENERT D TEEL > TS, BERTFED F/AKLET T v O %
LU FIZRT,

#£ 3-13 : N — VTR T EDH =72 T /KL it 5% O H 2

BT EH SLEEE ) (MLD)
1. Vrishabhavathi Valley. 150
2. Hebbal Valley 100
3. K&C Valley 150
4, Bangalore University Valley 60
5. K.R. Puram 20
6. Doddabele 40
Bl 520

TKTBIEDFT SN TIZ, BWSSB 1&, BARILIZ L Ty, (IR R 5 A 4
FHE L TWD, MA T, BLFTRASET /L WTE fii® T FABIRIEREL X 5 LThiE. 75
O A MRIFFICTRE L 8D T &b, BEFEY WTE Misk 23T 2 FARIGIEDIREE
DNTIE, BRE R TIZELER TR,
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4 FJEONHO—ILOEEYERE
4-1 REWMEBEIST UL
Q) FROEENMREE

Bk U ARt 5720, 10 5% D 2015 452 ¥ — 7 v NMCBEEYR/EBEOHE 217
Do NHE—LDONAIZDONTIE, 2011 FDE' R E2HIT, 2021 FFETO AN HTFHIR
TN TW\W5, 2011 412 959 B AR, 2021 4EIC 1417 BN EFHISR TV 5, 2020—
2L O NOBEIMEZFAWT, 20250 AN0% Tl 5 L&, 1659 HHANERD,

Flo, N A=V DONA— NG FEREY A RIL, 0445kg/ N (2012 4F) T, A~ K
DODOKRES T & B L T, H\eb/hE W, A > FOREHOHF T, AO—ANY7- 0 BEFEY AL
ERbRENTF = F A TliE, 0.708kg/ A (20124E) THD , A ¥ ROFEmWRFEREN A
IAENTND Z E0D, 2025 i, AAO—ANY7 0 BEEMRAERN, T T A WA
7% LUE LT, BEFEMRERELZHEGT D,

2025 FEDFEFEWFEAE R, K 11,700 R /BIZR D EFRIEN D,

(Per capita generation becomes 0.708 kg in 2025)

14,000
11,748
12,000 10,897
C] 10,109
£ 10,000 2699 9,377
5 8,069
8 6,444
g 5,549 2980
[«D) )
& 6,000
3
2 4,000
=
2,000

o

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
Year

X 4-1 : 2025 £ £ CTOFEEEY A BHEET
Q) EEM7O—DHRE
1) H R ALBE it 5% 0D LB
B (RONTVVER) OB 7 v — Tk, LLTORBER S 5,

» HBURTIEHa AR FOSIEDIZIEFENR RN E RN THDER, a KRR NOE
PMEWZ & MBI OMERIC L v BHNELS 20 2 R 2 o EHE Toliisk
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IR MR ERTLZE, D, REIZAEINDIIVRA MBREEF LN &
IEER & 720,

» BRICBEEZ MO 3 AR A Miiag T, ERITKT RO SO TR E) 2 —IpE Lk
THEENFRELTEY, 2V BER MEROLEHEHIIRZRH 5,

= IR Mgk (+RDF figk) T, fWib S TITFR D BEEM DY BERAT D,

»  RDF fitigk TR E S 72 RDF IZOWTIE, K@< BERENMRW =D, 5l &
WY FTHLEA L PN RWOFENH D,

= DWCCs THIEEOLNARWT T ZAF v 7 MY ED D,

» BEFHRNZ IS PASH S AL, BN T BRI CEARDFTEI RV RILTH D | BLIK
T3 VR A MERRICHRRR ST AHN IR DN TV D, AR D &
PESTHUS 70 < 72 %, FTHIMENT I O FfelR & HRNZAVS53 2 BESEW) OO KIE 72 I8 & S WL
Lo T A,

» REPEHED D OBEEMICONTIE, LERRNE B A LRI TWRN,

BRI, B 5 DT B & BRBE A & RIBICHHI 2 2 ENREERETH Y, £D7
DIZ G LB DA K 2 BEFEM O EAL N OB L 705, Fo, HRABEICE
WTIE, BEEM ORI A, BIRT 5 2R F —FEHAO S H N R L F— B F 2
U7 4 DDV X—EOLERME T O BLEND | BEFED O L F—FI N EER
BRI AR D EfT A 7 > a L D,

I, WDOFZZF THELRET D, MiERH TEMIATND K572, #7553 5]E
- VA 7, BEHPREES RDF (RPF) %5 Z i U AHAH 7 AL BRIC K 2 HST W55 & oD KR
HIl A b E L, 232 GHG BRI EBKT 2. N T e — i ~Oi bl e BEFEM ML > 2
TLEENT D,

2) EREHD X —4 v b (GHG HIBDOANEIX 4) TER)

BEICHEEN F OfisX OFHEEE /)N — AT, 2 ARA Mgk 4,550 ~/HOWLERRE 238 5
D, RS EBY DZANERH D DT TIE e, < OFRAEFEFE A FHE S VTV D23, i
FCHIRIZ > TV Bk b H D, . £72. dry waste D435 & DWCC ~DFERHANHE(L S 4
UL, DWCC ~DOFf LA BEOHINIIMFF CX 5., FEROBEIEW R AR, Mk FHE % &
BRI SE DI, FHEOBLIMERH VE NS DNRZEZ,

ZOlw, %Y 58, £70, PR, DWCC THRAT 25E L, Mk 5
HEXMMLETHY , ZNOH~OXILE Y EHOX —5 v h e LT, LLTFOlis i 2D 5,

@O RDF fgx Ok « BEAE RDF fiikl2 3115 RDF OKSENE W E WD IS ST 5
72O 7 v 7L —RIZEDKMET (2 RA NOEOSKFEIZH D703 5) & DWCC

WS TS5 AT 7 OFIHAIC L Y RDFOE D\ Iz X A RDF DG ETEREZ Y |
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SIS T S BEIE B OHIE,. RDF 2545 A > b T TOREEMICL
LR AHNR E 72D, T v 77 L—RDKHiEE LTE, 6-3 I T X912, 48k,
K, ¥EO TRAEMZ DD TH S,

@ BEHEE (WTE) Mgk Ok E : WTE flisk 22529 5, BEENC L0 . HNTALVS 3 2 BEsE
WEOKIFRRE (95%FRE) X5, SHI2, BEENC X W RAETZ2EBZFIH L, %E
BATA D, Fl=, FRIBIIIKTH D720, BNV EOREEZ A TR,

3) MEFRECE
KT TH DA T =B TIE, #HEOIR S @2 Ok A b KOSk
RGP Z D ZHE « THIERDBENEEBET L & REBLEIERR O8N IIFHEHR I TH
V. BARIZEBIT 2 HEEHEO X 5 723 BUUAL B ER AL iE 3@ U) & B 2 b b,
BEL LT,
O BEZRTT ZHIHEMRTE, 23>, RDF (RPF) ORI BRCHTET D & 2 A
RDF (RPF) Jiti#% Z Ko,
Q@ Y ELOLEN L ZHYEHBIIFRFTE | o IEEREAOEESA RO OND LA
\Z1%, WTE fiiix & Bl
@ BEIC IMZEBET | O/ (728 2127 V) —F b= o~—47 v FRICK
EISNTWD N A HARE) 1L, 2 2= 4 XN—ZAONIHFE E L TZEDFE FE4AEN
R

4) GHG Bl

O RDF figocks® : FIAEhEG (B A2 hTH%) 128155 RDF (RPF) FIHEEINZ X 5
LB RIS HIN, HEREOHMC X2 GHG HITE,

© WTE JiifX D%iE : BEREMHEEICL Y, 859257V v ROAREHME AN, F7-.
NI AW S5 AR OEITIC L B A 2 38 A B DOHI,

@  HNTHH A X U FEAE B DOHI,

5) &5 VR Wb_iémﬂﬁﬂfﬁ
T VMR AR 1 Y] e BT A N U CH R ALER SRR R A B AR T 5 T & N EE
Thsd, BRI iuT%Fﬁﬁé
@D RDF Wik : 542 DT v 77 L— RRAIRETH Y . L b A TR
ZEmB, BT /VRDF gk & LT, BEFF RDF fiigk D% HiE 51T 9
@ BEHEE (WTE) JiikOi%iE : LT OBEN D, i¢%7ﬂNWEW% i A X
—FIRETH S,
£79. BTV WTE fiisk 25 {E L. WTE Oz RZ G & LT WTE ~ORRZRD 5 Z
ENEETH D, BEMOWE, NEILR, EEE) R E, Ehik T, TOhEE
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ZS

(=N

%
%

g

P CE L ENEETHD, ZDO XD RIEEREAPILROEMEL S D LT D,
R, %%@&W* Nuda— L ORPUC G bR TG E BIRMET 5 2 E N TE D,
N Ha— i, BIE WTE RNV Z & D, EEEELD ) oD 5 EiRE
@gﬁmﬁ%®&%#ugf&éo

7 U —@ WTE gk OfFCid, &% LV EROKINRH Y | £ -8 BB O ZLHE
ZHEELFONTEY, MEEHE LTRLNTWDEZENnG, 29 LERLEFTHIHE
T2, ERROXMISNEELE D,

6) WERD T 1 —
FRED XD GEEITH) Z IR, BEMO 7 a— 3RO X DD,

4-2 : YWEROBEFEY 7 v —

Proposed Waste Flow Improvements

Energy production!

MANSEI's Technology [—'M
Improved Compost ]
= TheEga!
,@d‘ﬂas — Improved RDF
. egte‘)a Compost and RDF Recovery
A‘,\oﬂ's =
. JFE's Technology
Households -
Non-segregated waste
RN g
Yogg WTE Plants
s dh/e ReS\dUE
Businesses e L Sanitary landfi
K7 e&{e
_ Much less amount of
waste go to landfill and
__— \ less GHG emission!

Vet |

R HEDRTY T
ZOYEIIIRH L EENLETH Y | RO RS ELIRET D, B, A FEH
DORID ICM GENETZ /2N Enh, Ba& L LTHADDL O ICM i 25 2 512
INLEBETINERD D,
1 Bef% : =5 /L RDF ik D% &
2 BtRE - =50 WTE filigk D%
3 B&[% : RDF fliax. WTE fisx Dy, BAGREEI O BE 71 BHIE & D IRHIEE i . /0Bl D5sAk, -

TS
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43 WEDODAT v 7

2016 2017 2018 2019 2020~
R
D [EFILROFHEEE E7IJLURDFHESR| | RDFHESRIEA
F (325%) (JEER)
W
T RE ETFILWTEREER ETILWTEREES WTEME & #h A
E (%) E1 )
) x| BBMPIAHIZ (R |

JEHI SRR |

4-2 HIE - {KEHID5R1E

4-1 DFEFEWEI LTV A TR LIZL 9 70, BMEAYIC RDF Jifiak - WTE ik 238 AT 5 (2
X, RS, N Ha— L OBEFEWEIY AT L& kT 5 BEND Y | HIE - A O
{bDORA > N EFEF LT,

(1) BRERIZE T 5725 - IRED AL
NeHa—LHTIE BHC R A LU=z NTOSET, PRI TOSBNTEY $A TV
%, RTA72BEFEYICEA L TlE, DryWaste Collection Center 2% L, VU ¥ 7 /L A[REZR
FTMEENIY . VYA 7 VEHEEL T D, FRIEIE 2001 4E0 5 BAA L, BERERYICHE
RKLUTWBA, FEMHIPHIL, 0%FEE TH L2, £TEIERORMMNH 5, 72, KEHEH
FIZRI L Ti. DryWaste Collection Center ~DILFREZEAAE L, 43 BIDOME & i (EALFL A HE
HETLMERD D,

(2) AVERR FORF~DERE & BEEYEENEADEHRE

NeHa—NAmid, vy NRBEEMIL, EARMICHEIEREE Ch Lo, ZbE i
B La v RA RRAZ RS HET I~ E RIAAL TS, L, BIE1 BICHE
H &5 BEFEY O 813K 4,500~5,000 h > TH Y, D H 2,500 235 3,500 ka3 A RN
EEYTHDLEEZONTEY, SBIEZ DFEICRIST D2l iHigishc = R A M

BN TR TETH D, M OMFRHRIL, 1 H 100~500 kRO B E S 4L
TWDHH, BUE, BEF O 2 R A Mgk T, m HUCPE S BRI XD | IBHER & DR
BREE TND 2 A EEMNT UK O T2 DIZ M A=A B HINT 5729
FERAIC KRB D 2 AR A MR X 2 BEFWEFICIIRA R H D Z & A ERICHEE L T
HH ) ERRAIRTH D,

[FIRFIC, HAERICIE EALER 2TV DD HAN—2{b L, MO THIOIEMZ1T ) 72012
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WTE Z BPEHICBAT 20BN H 5 2 L 2EZETDVNERH D, BEFEDREARIT, FR
D FCRHFARFRNDY, COP21 THRESNT-A > FD INDCHFIKEZER) Tix, GHG OHIE T HED
—OL LT, WTE 28RV EF 6T Y 5% OBEFEMEBOMREK L L TOEMRUEEN
RKDHILTND,

) FLERBEDRA ET TR NET—AL2EHE
2013 76, 1 AT 10kg UA RBEFEW A PR3 2 K EPEH A ITFEEW LR ZER L 32K L, (5]
I - ALPR 2 ZE5E T 2 BN & D03 A O ik & REPBE & OIEIERFER L bIThh TR Y
HIEABE SN TORWEARH D, ZnbaPilk L, REJHHFICH L TE, hL—%ED
TAEeT AU AT o ZHRT LS ETH, v=T7 2 A NVAT AOBEALT —FEH
72 EOMENG D, (HREAHOFAIOPEH EIZS U A EPEHE S Z 21k v | gk
HEOHIHRS, v=7 = A F&F—XFHIC X ) Nl IERUBERE OBER LI TE 5,

Q) XEEEEE (EPR) oVt T rDEA

Nua—uiiid, IKAEEEEE (EPR) IIx LT, K& #4408, fhidEs
IR DR DOEEZ OB B E TOBEEEZ RO EPR ZBEALTZWEX THD, B
EHINZIE, VA I AR TERNT TAF v 7 R0FENTRIAA T B — /b AT L—{HERED
@@T%@wﬁﬁ Azt LC, SR L ., A ZRLET 5 & RIRFIC, INE LB 4%
VP A I NR—=7 BRRLTZVERTH D,

L2rL, EPR MBEFMHLEE « VA 7 VEROH LWESRHELFEL LTEZLHA T
H— ﬁ N Tia—)uZ Té#k%ﬁ%fﬁ@%ﬂ BURTRFELEELERETH D, &

%m LDl HIENIC, RavolEa s - T2 FEELRFE L. 2D &k

L. E% EOWa%E %?ézgﬂ%é IHIT, BFEENED I Y A 7 O
DEREZAET D0, AFEETT TREEE., BIRE L OMOBLO58%E L 5T 200
BERBERTHDH, DT, VAT LOEMREE=X ) VTR FEMTHLENRD Y | EEO
WEREDT —Z e EOT — 2 FER ENRD LD,
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5 REVMRERE

5-1 fhE% - &XfRICBT SAE

AETHE, HARIRLIZEHEOAT v T OE2BWETH L, 7 /0 WTE Mk O %
BAREICHET 5. P10 MERE LR VR CORMTH 5.

Jag% DR 7 v — % LR IR,

¥ 5-1 : &5 /)L WTE fizk DAL 7 17—

WTE Plant
llected . i
Collecte »|Reception > »|Disposal
waste Incineration
Ash
Heat
Electoric
Power
Generation
Power
Power Grid
(1) FEER R

KB TH DT m— /BN TIE, #HE DR S W2 Ok 2 b3 KOSk
RSP 2 D ZHE « ZHINERDENEBET D & KB OB NI ENTH
Do —J7. BUROWENL— b B O AR ELE S BB L, =2 R A Mgk OB
ZZM L, 300t/d DL T 5,

(2) fEEx#ET
BEAT A OWTIR, U FOEB TR b —ARBERF 2 S & L, Bata119, £727
fiRx T ORI T2 FRICRT,
= ZREO THPERNTIETE D,
» THEEBICH RIS TE D,
= KAELARL TH D,
= EER. EBIEENS S BIICER S LTS,

# 5-1: A b — A ABEHF s oo
HH TR E DR ERE T
JUBEIPOE S W Z

55



et g 300 t/d

BERNE A% KA (300 td X 1 457)
AR E) B £k 310 H

FEHE T I 8,037kJ/kg

TEAL S B 1,921 (kcal/kg)
T BRI 6.2MW

A7 R Pl BE A 33,034MWh/4E:

(3) MERE

A7 T bE, EICRABHGE, BRI, B A - BRI (R 7).
HE AL, ABEUHRE R, RO IR L7 & 80 M S, IUTICH
KIF s A7 87 m—% | U A EER G OME 2R,

STG

Boiler | Economizer

Secondary

: -
Air
Waste Bag filter
Slaked lime IDF Stack
and
Activated carbon
F'rln'.larﬁ_.-' Reference of each flow
Ar _I' , —_— Waste
Ash Conveyors Fly Ash Silo ' —+  steam
—_— Ash
—*  Fluegas
Ash Pit Bjr

5-12 : BEHEVF S AT AT 10—

1) ZF AR ERE
BNICHRA SN2 ST, FHEETHER ZAY Y MIITR SN D, THE Y MI, A
CHEBEOEFCHEHBEOLEIKIGT D202, 3 BLLED ZHBE DI A~ — R & FER
LTW5, ZAE Y MR SN ZAE, TH7 L= L T - Wb ahz%ic,
THBATR v NITRA SN D,
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2) BEANF R
O THEAFR /N a—h
THBAR NI, MASNTEZHR TV VT 52 EORWACENZA9 % 3 HiE
B L U, BEEMANIRBEST A DR E T FEE2ILT D+ 07 THy—VEmS oy 2 —
N ERAEED LT, iﬁPﬁ«Pﬁﬂ z ’“A%Tﬁ%ﬁﬁéo Flo. AN ZAHANTY v L
A A, 7Y v UfREREE S MAATN

@ KUCAME

THEAR " HEASNIC ZHE, WEERBIAKE 7 > o vy —Xifg CAREIC L > T,
AP OHBITF ARG SN D, ZOf CAREEIC LD THMG I, B BRBESIE
F 7T FRERAEIC X - ClE - BRES LD,

© JRBEEE URBEA b—)

IRBESEEN T, ATEh KR & B E KIS TR S N D, KIEFDTERUE, T FENA 73—k
T T KEFREICIH A7 « 2R b BBERZER (—IRZER) ([ZEDmHAZERE,
BN KRS OBRENT, HEXTSH Y . B BRBERIE £ 72 130 M RIS K THREERET - 58
BTN D,

Flo, KT TERIL, HoR - RPN 22X 2 G 2 e OICEIKENI 3 1 B, 45 X
ZE MG R, A ERBERIAE 72 1 E R BRI EIC Ko TERENEBNCHHE - BRESN D,

@  BEHFEARIER

AFEOBEAFICIE, PEIXHZATSH ] FEDO RN A F—hFE 2845, [k
LA M—TIFI, IBIAN TSRS TE D70, WBMZED ZHREEBNKE L o,
LBOBEREN LD THRBE EFNTHEEIND AV FEBT & L TRETH S,

FRRBEERIL, RA TKBBEREE TH Y | BERAFEIN DR RLEZ K> TV D, FFRENE, 3
THETNEEZ AT DM A THNIED Sh, 7 U U B AENREAE LT WERTIL, KBRS
D WITZEmEEREE & LT\ D,

IR L, PET A % FHEE & RIFE & 1200 L. RO RREEE (T REEE) TAt
S5, ZOPH AR LOMSIZ L DEIRIRATERN, SERRBEAIEE L, XA 4% 8
LEFMAY (NOX) ZHl+ 5, /o, THBITK L TIRAREZ AN EZ D52 LN TE
Dl BAFRIKEDAG B AL, AL~ DBREE AN & RIS 2 Z &R TE 5,
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ieZA)
1 ik i)
2a—Fh
1]
LA ER
s PEXH

JFE ﬂﬁﬁl

X 5-23 : JFE —[aliiis A b — 2 4F oK

3) BEEYRBERIME (ACC) VAT A

PESR D B BBRBERI S A5 2 (ACC : Automatic Combustion Control) 3+ 27 A%, ZZ8E
H7ev 2 L0 BOoNLHHELZ S L ICKEBEEOFTELZITI 74— Ry ZHIEIZ LY
IRBERRE DL EME & HERF L T e,

LinL, 74— Ry ZHIENE R 2 EEIIR VIS Z RS b o0, BN - B
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Z Dl 78.93(6.3%) 100.87(5.3%) 1.9%
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BETDITFEMR T = DRETH D LYW LTz, £72 DWCC DBEFMIImVRT v
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LM, ZOHR TR L —EEE LI TE TWDHDIE 2015 4F 12 ARESTULFD 5 %A hD
HTHDHT-O, aVRA RN A NSEHTTH 7Y o T EITo T2,

£ 6-1: Yo7V T BTN T — L THNB L OWERINET S 2 ARA MY A b

YA b4 EEStt SLEE B ikl
By R i | BEeE 1000t—600t | (ERSCHRHC &0 FHmiEICH =7,
B3 IR BEFEY) FERZITH> TN D,

N Ha— VA ALE T D,
Doddabidarakallu UPL 200t—123t FRIENREL ML D 72 D R 7277,
53 B BEFEWY) N — VI EEICALE T D,
Kannahalli IL&FS 500t RS C—REPASH L 72 23 AR B,
I RIBEREY) N Hu— LV TEEHICALET D,
Seegehalli IL&FS 200t~150t ROLRZELEA L MO BERD S
57 B BEFEY) RDF % fitfaH  (30t/:8)
N — VT EEICALET D,
Kudlu KCDC 800t—400t BEANE hr L AT > TIT I,
IR BEFEY) N a— VTEEICALET 5,

kIR A FEIEY =drylwet (253 B & TRV BESEY

a2 RA M A FLAMT . Dry Waste Collection Center (DWCCs) & U 5 FEEJRALfiiak 23
&%, DWCCs (L, FEERLHFHEFT DR\NTZFEFEY D b OAMPEIL - £FE, EADO7ZDD—
WOERTE, b B BINERR, RS & D Pk & W o - HER 2 E O OB FILR TH D,
DWCCs (Z13% < DT ZAF v 7 FRIENIFEI L 72> T D 728, HiND DWCCs D 5 5 10
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aRA N A FORETIE, HEBL 7 1 A0 RDF SWEICH 2 5882 A L, HE
b7 ALESERFTT D720, 2 RA NTRORLRZ 2EFNLY 7Y 7 L,
Thbb, A MIZITANONTRGFEFEWH. FrAn (b L ITXFER]) ([2THHI
S THBEMEFEIEY > D ELY BRI BEFEY % Fresh Plastic Waste & L CH 7V > 795
LT DRIBHEE L 7 1t R AR T O BELY BRAMUVTZFEFEY) % Final Plastic Waste & LT
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Compost heap / ‘
W S -
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($30-5mm) .
Lv‘ & > ‘ \ Waste incl.
® o® " s plastics
rommel Screen
($100mm) &
Waste incl.

plastics rFinal plastic
waste sample

Fresh plastic
waste sample

X 6-2 : %> 7Y o 7IZE T % Fresh plastic waste & Final plastic waste

DWCCs Tlx. £ bNi=fid > b= UV 7LV ¥ A 7 VR ENT, BEREEINL T
T AF v 7% A RDFJEEIE L CHEATA 2 2SI 7 v 7 &4To 7=,

b. J5ik
201511 A 30 H~12 A 2 HIZWTF CULFOFRIRICTH 7Y v 7 & 7o 7,
| KP4 & 72 D HERE D HERIATREZR R © ZARZR M 2 E< 10kg BREL, T > &
& 7R DHERE > B AR ATREZRBR V) AR 72 BEHEM 2K 10kg BRI, # OBRHEREY &R U
A B TR GITEEZ 72D HEEL
Il BEEEM 2 L1205, ERbDIFLLTD#EY
- TIAF v (BEED)
SR (R — VB, TV EREE L ST
<A (Oh, RFLED)
< ZOM EETRETY =7 MhE LTHD HD)
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V. BELTZb DL T H LIy 7T v 7 LK) 150 77 A X10 A4 B =—/L48
(&
V. ERR I ~IVZ 3[RV KL, B=—/L4EI2H 5 ke ki

7



T NERE, DLFOEBIZOW T 2iT- 72,

* 6-2: syHTHE &5k

SHTEHE S HE HAL
Calorific Value E\& ASTM E711-87(2004) Kcal/kg
Chlorinas CL2 3% ASTM E778-87 mg/kg

Total Sulfuras S Fi %

ASTM E778-87

%

Nitrogenas N %%

ASTM E778-87

%

CarbonasC k3%

ASTM E778-87

%

HydrogenasH 7k

ASTM E778-87

%

Moisture &7k

Gravimetric method

%

Ash Content  JK4y

Gravimetric method

%

© AR

TIURAMA RTRIRL7EY 7o 56 #2874 (Final plastic waste)
IEKREPREE-TEY , BREDN/ NS RD OO, FEMEEFEMNEENL TN TS —E
DREENH D Z B bhoT,

Doddabidarakallu (Z33F % Final plastic waste ¥ > 7 /UIZEKEN GV, U, HEELD
W TR OMAEMEM Z WML, 2 ® E RDF Z#8&Ed 2B Cnigina o vy
DiE LT b DRI 5720 LB s, AFHATIX, Kannahalli @ > R A Mgk To
PN RDF -UEICRE CTH D Z L hbhoTe,

PIFICayRA A P TERIRLET T AF v 7 O KR ERABEDOEREZ /T,
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6-4: ALRA YA FTRIRLTZT T AF v 7 FRED G KB R OFEEE

—7J7. DWCCs T LT7-7'F A F v 7 BEORMGE L 1 5 b | BB i 3mim
ERD DWCC IZEEF » TW A MR A LT, BAREOFEHNHDIFIRIL LIZ/Z2>T0nDH b
DONEL, AZEHSZETREDEIZ ER DI bDEEZLND,
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40
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B
Z 30
E JP Nagar
Z 25 Target value &
|} I
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& V ©
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2 *_
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Malleshwarm |
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(LW ORER AU TIORT, 3 RZ Mk, DWCC WTFNo5a s REE,

JEDTH T RDF & L CHEAATREREEHNTH 5,

STER

-

£ 6-3: WA Mgk b OB L 724 v 7 L DAL Hrk

Clz Ash Content

(o) 0) o) (0)

(makg) S (%) N(%) | C(%) | H (%) o
Vg o2y
izﬁzjﬁ AMHERE 233 | BDL(DL:0.01)| 029| 7469| 1256 113
S B

ii‘?jﬁ AHERE 311| BDL(DL:0.01)| 018| 70.11| 12.12 16.9
f?gghdab'daraka"“ 156 | BDL(DL:0.01) | 0.02| 76.94 10.29 115
Er?sldab'daraka”“ 348 | BDL(DL:0.01)| 011| 7871 13.62 6.3
Kannahalli fresh 118| BDL(DL:0.01) | 014 8165| 1141 5
Kannahalli final 159 | BDL(DL:0.01) | 013 7121|  10.25 16.6
Seegehalli fresh 241 BDL(DL:0.01) 0.23 76.82 12.44 9.9
Seegehalli final 233 BDL(DL:0.01) 0.22 66.96 10.81 21.2
Kudlu fresh 163 | BDL(DL:0.01) 02| 7756| 1426 7.2
Kudlu final 1478 | BDL(DL:0.01) 02| 7045 6.9 21.1

# 6-4 : DWCC 2 HEEL L 7=V > 7 L DAL B ks 3
Clz Ash Content

[0) 0, o) 0,

(makg) S (%) N() |CO) |HO) | (g0

JP Nagar 508 | BDL(DL:0.01) | 0.16| 79.81| 1362 5.8
Jaya Nagar 1361 | BDL(DL:0.01) 0.1 80.42 13.71 5.2
Yedyiur 288 | BDL(DL:0.01) 0.18 41.92 11.8 39
Jayadeve BDL(DL:5.0) | BDL(DL:0.01) | 018| 7596| 985 137
Malleshwarm 321 | BDL(DL:001) | 0.14| 8L14| 1132 6.9
Mahalakshmi 129 | BDL(DL:0.01) 0.17 83.24 14.61 1.6
Hebbal 283 | BDL(DL:0.01) | 08| 8024| 1651 23
Ramuruty Nagar 204 | BOL(DL:0.01) | 0.18| 8021| 1256 6.3
Domlur 288 | BOL(DL:0.01) | 021| 6171| 948 28.2
HAL 588 | BDL(DL:001) | 06| 77.81| 1192 9.7

FHATHE R B . I DWCC 7057 7 AF v 2 fifi & 24 L Kannahalli ~Jf#t, Kannahalli
DA RA MERED S OFERE & 1RE LT RDF 21525 O3, &b SnE O\ RDF Sl L — k
ThoHZENHERISN D, LA L722s 5 DWCC Jaya Nagar Ttz mES BRI ST 5
T, HibE=—VEORBEITILER DD, £, RTOa LR Mgk, DWCC (<
T, WE D LRIEZMET 250G KL FIF 50 OBERLETHS.
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(1) DWCCs D##gE. %&E|
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6-8 : DWCC D+
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LT ER BN E OB ANFER S iz,

Flo, BAREETTLFEICL o TEDFE LM ESEH 2 ERHKRLFEND, AETOR
X, BAKRORMELE XD,

1) ACC #t
LIFIZ ACC e 7 U v/ T b/ RDOF FIRICEET 2 =— X% 7R 7,

= Wadi 77> FETELZ 600km Th Y #agk = A hASFRE

» AT vATHD Co-processing facility ZE AT S Z LT, HrDHBTY
RDF F| i "I4E, RDF Fllf 1 B Ak

»  Wadi 77 > F T3 K% 20000 A, £ OfMiE RDF, 27 v #< % H b
T 300t Z R LTV, RDF DEZEL LIZWVER

= N2 H B —/LTORDFFHES & LT Seegehalli 25T L TR Y . FDOHEH I IL&FS
HDEE L CWATDEFENb LD ED &

= BUR. NA X T R—RHORDF ZMHEHA LTS, H e U —3000, FKE40%

» TR L TR

" A F T RTOFRENR - k% IDR1300/t, RDF fifit% IDR150/t

= AN a0 D OEEE L IDR2500~3000/t A FEE LTV D

L LEBESTNEAC e — b b HELVE X

*  RDF OHBEFROMBEZKUTNT TN D

2) Zuari Cement

LUFIZ Zuari Cement #h& 7 U & 7 TR b7 ROF AIRICE T 5 =— X &R~ 7,

. U a— s T v b ETO X 280km

=  DWCC 75 30t 2 B\ ki, J§#E: 5,200~5,700 keal/kg % fEFF

» AN dmr—/)L® Seegehalli = AR A M1 ~)vH RDF %4 30tMAREANT 5 Z & AT
HTHDHD, NA X T — R ETEND

» L2sUEEAICIERTIA X, BEIC IL&FS, BBMP & 3 432505 s w5

= Zuari ® BT SV IIFEEAE: 3,800kcal/kg LA L. EKER 15%LL T, HE 2.0

= Bk : IDR780/ (B 0.8 DA

» JERER O UAE T D 2 L TREZIE A B EAH X Chilita R M E e
WHIEZERE (B 1.2~1.3 TRNELRET 5 Z L 2 Hir)

=  RDF O8EM EICEY G ENESEI0THIUE, Ya Ay FRUF v —%1E

LEEHY

84



R IX—TT142Y. BEDHE

INETOEBA Mt~ T V7% LT, BA L h&tho RDF IEHERID &
ZEPHLMNE R oT, oL, B KD SEPRE SN D FENRMEL o TVD, 2D
({2 T, RDF BUERRIZ BV TEKREE 15%LLE THKT 2 2 LX°. RDF DJEHFHRO
M R%, B A ORI ZR FHO MRS BBMP L OBEFD RDF fliE 22 LT
LathE ATV, Bl TR ARG T 2 E R B D,

Flo, N0 D OS2 B RE LA OBE R & LTk, BIfE RDFIE
MERE 7R LT 5 ACC th & Zuari Cement £10> 2 #7234 TH 5, BETIESENLESH
T, FICHEO T ~BHARRE L 2257, BURS CORE T T R/ERITH 675U H TH Y |
ERe 2 #hoFREE (BUEREOARMEMAE £ 2,0000H + 3,0000H) ([Z#ELARW, 72721
BET T AT 7 OFAE BT TIX 2020 421X 1,1000 H DBE T 7 RAEN AT N TND Z &
Mo, 5% A vy NEELZE U T RDF OSEN EEZFENOTZH%, BIEER, ke
Mz 5,

(4) REM - INEHEEE

FieE A Pt~ TV U7 BiRSHERE LT a A NI alb—Tar, EK
Fath DORGE A FEMIRS 2 L ICARFE OISR 21TV, BEMEEZ R Lz, LU FICHRSR %2
RY,

#F65: AR I 2L —1 a3 rDEDORHTHESM:

EH BAL(1¥A D) B B
P NHLER B 500t/ —
RDF flit & 100V H (&K ; 10%, #AE ; 4,000Kcal/Kg) Rs1,700/t
BE A% 310 H —
HBE 21 NIV 7 F x2 327 b Rs158/ A « H
ERAREE ¢ 5,250kwh/ H Rs6/Kmh
LPES g 10t/ 5 Rs780/%&
IR E 5 &M —
RS 5,000m2 —

o DLEORHESRMIECIGE 2R T2 LU TD L BY &7 %, 7236, BBMP (2 LiLi,
FLER 35 (2% L C Tipping Fee 23 XA 72\ 0o 0 12, AR & B H o[BI K OB 20
Tl - B OBEERE R OMEEE L O MER W E D Z L ThoTz728, b ZIUESqE
BUCH E LTV, IGSEHROK 5. RDF O R BEEN MR ST, +o 7 s %
FIAT, Z EDRAHETH DH Z & bhroT,
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# 6-6 : RDF F3EIVAE R

gz rrdieb FER— 2R B3
(Rs) (F Rs)
PN RDF 72 I 1,700 52,700 | & A v F&tEFER LY
X Rl U 844 26,156 | RisR L0
[ E 2 510 15,810 | 72 I x 30%
= RIS 346 10,734
Fllzk 2 20% 20%

B) ESRRTS Y (HBIRE) DERE

NRua— Bt 5H RDFFELICHT- > T, LLFD X 9 72 BBMP OJffiiE = 1%
BE 2 TRMNTLI2XLERS D,

FREFEEREO T, AFEEZITOBAOETYRAAX—LL LTUTFREZLND,

® e 06

LUTIZENENDF T a 2B 2 ARt Etd 5,

it 55 FE A 1N B & 721X BBMP 237 9

3 D REER IS N BUF £ 7213 BBMP 23T 9
I HEF I EE S AL TIRE
T R SN R R OB 2 9 2 08, F& - Hidn

FAEDO TN TIFRAE L 72
BBMP 2> & JLERER I S A i 7e

M s% OIE I TN, EEE . T OME A 55 T RDF CAEED I GEMiIRE 23 5
EEFEDOIALTRD

HEH YA 7 AT AR (LLF MRS) Hj
BEfFE D VR A MiEE HEE (RDF fEFEE) & MRS & 045
@Iz XA v batta < bz 3t FEIHE SR

FFEGIZ BBMP A il % 7= SPC %A%

1) MRS B

MRS B CA v REEEZITHIHE, DRV ELWEERE L R2FNTHRIND,
FP, EESME LT BBMP EZKNHIKD Ko I2 T 272dizid, EESHES AL & i
LT o3, v MU —U 27 RUMIBUIER e U R 7 Z4E 5 & 3T, Hoo B ¥ERBE
DOEE L O IRHITESL S, FEBAE TITE W AN— RVNTEET 5, FERBE LE
EGEEC S @B B85 OB A B T AN RE SN D, BEfFEE S L Ok E 25

ZT%E. WOBRFELTLIFERLD AL LTEENLEBEZLOND,
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2) BEfFEE R & MRS OA&F

HBifE, Seegehalli }2 O} Kannahalli @ = > AR 2 b gk 2 1 E L T\ A 24h%, IL&FS #ETH
Do [AtHIE, A FMBEO—>2T, &k « B - BthFOFEL A FTEATEYD , BR
BB H S L CoOBEMEITE VY, £, ZRE TYa v RA M2 ES L TRY,
[FRFIC ROF fIE GO > TV D Z & D, aWEUEED 72D OR% S R S0 = 2 R D72
RIZTANRT VD EEZD, 2. MEOE VR AET N ERELSELTHZ L <,
WELHED D Z ENHEDFENDS, BB ORE CHFELZRB T BRI D
LIEShD, FEEEICEAL TOBFORTRKI(E A Fath, IL&FS, BBMP D =%
FHNEREET 52 PR ONR AT v N EBEZ D,

3) R EE &t - B AV ML - MRS O =43t RIEHE
FRICa—FThirE AL FEFEEMZTZHDOTHS, i L7~ RDF ITHEFITE A v
RS LB L TH S 2 FRHkD, B L, Z OB Mg & < ORENRSRE
HEHRPBREICETHRIND FIC/R DT, ARG O EIZ X - THELE 2 HIFF
T5HZLITEEL,

4) BEHEE S - B AV F4Att - BBMP « MRS @ SPC(#:3I| B #9£&4t)

FF2 3)IT BBMP ZfiNx7z SPC #RALT AR TH D, ZHIZE-> T, BEEMOALDND
RDF O —H(HI)E TETCOBBRENAT =7 RV F—L LTBINTD2HIT/RD720,
BrOMER E IR NEE I LZET HHDEBEZLND, TORME, #kx RGH TENLZENOD
FIENZEETHZ & L70D SPC DEFIIRG TlEeWEHEHIZ 5,

LLEDNS | RIS Iz > TORERIEELZ S 2 5 & BB R OIS IC A HER S 553
RGBS DR NI L 722 2) & ARIBIEITMECR S 4L 2 DMk R E D B A3 72 < @S 1
HFCERWNIYDNTNNERD EBZ HNLD,

FROBMFEHEZ T, KAFEDOEIRAT T U ERmT EUTOROL IR D,
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— R DWCC
BEeBEED l l Rejects(7 5 %)

PR ANIBHE 26 (Material Recovery Facility) EEME
FERERE
l X1 | | ¥2 | SE A
BFEGEEFRE BEBREEFRE i!i‘?]!ﬁﬁ
BHYSAINSRTF LK txURE -
BHUGAOWIATALR

l RDF
AU PR3

%] 6-10 : RDF 331

Noa— BT, EFRFELELE L THESNDIDIIUTOETTH D, 5%/ 1 1
v FHEEAZB U CEMRICOWTREBTETETH S,

F 6-7 : UE S % Helr F it H i

Pk g HBEIN St
iR IL&FS, UPL, KCDC, %
X et ACC. Zuari Cement, Bharathi Cement. India Cement. %#

RDF OJFEHE, 2 AR A Mgk THRAET HPE T 7 2% < Girskik L DWCC TH4A, fiE
ENTWAERE LTS, ZHERHETH DWCC ITHESNTWAEFED LA AETH S
ZEmbinols, SRITERBIREEOWESED BET R E R 5,

L I A éﬁi%f@:/fxhmﬂ’%émw§4y@%%%miéﬁ
HENMROBEEN LB ZOND, FEFEIZOWTL, BEFEAE L OARERIHRIZA B
21D,

6-3 feE% - RimDERET
(1) BEERZEDHER
BAV NSO TV TG BEDERTLOME LIV O E o,
B xEm T DRI — D DT, BRELABETHLIF LD oTe, 2TOD225D7 7
7 #Z—I%, RDF ZR7CT DITH Tz > TOWREIFEIZ S RE S EHEEST L &6, RDF i
RELZ VRIS A B L 72 D
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# 6-8: AL NEHNFERT D RDF FE L~

e ERmE
ACC tk >4,000Kcal/Kg, 7 7/KZE<40%
Zuari Cement £ >3,800Kcal/Kg. 77K 15%LL T, HEE 2.0

(2) RDF (RPF) MEEXETEMBIZEGRIE. geh. A7 —La v, BEMEBEE. %)
YA FEAEA~DET VI THLMNIR 572K 912, RDF TR S5 M E W EE H
XEKREEL TIFHETH D, BIAKLEES U < (328 TR ZBURORMRICAMT 5 2 & T %
BEKDHENTE D, FTRIBESh DR TRY 0—25RT,

......................................................................

Households : DWCC :
(1) Segregated Collections| Lo ¥ !
(SZO) u‘j‘cidmgi Rejects :| Recyclable Materials |
................................. | (including plastics)
gni)zgfsrzg o Composting Sites
Integrated Sell as valuable goods I
Operations a
Segr_qgation
v ¥ ]
Kitchen Wastes Plastics Recyclable Materials
v
Rejects »
v v Jr
Composts RDF Sell as valuable goods

Goal : Improvement of Quality

6-11 : RDF (RPF) Jifig% LFe~7 o —

RDF OB W #EE BT 572007 v —%LL FICRT, Al E R ER N2 EAT 50
X, BEFO AR Ca R A TR EHE 725729, RDF OB E & R =
VARANOWESEDRIFICKOFICL T, AR A MMUSETETREL TS A X
T AED GHG bMETH 2 1EIMT 2R bAEL LD EEX D, BARNICIZa AR o
GAKRBRERT S D Z & THEMRER 2 I A IFXMEICBATT 5 2 & T GHG Ok &4
HIZ DN B,
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I Houscholds I I DWCC I I Office/Shopping Mall I
| |

Electric Mixed Wastes i Solid Wastes Waste Plastics/Papers/Woods
tricit | ]
ectricity »| Dehydrate »__Segre gatlonj_’ﬁ

Thermal )
80% > 30% Moisture
4 Foul Water { Plastics lOrganic Wastes
Gas Methane < Dehydrate Shredding I
Fermentation (secondary)
. .
Foul Water <30% Moisture
\ 4 v v
Water I Shredding I Fermentation
Purification 30% Moisture
v Water $
Power 1 CompressingﬂBaling_l
Generation =
4 Water 4

I Draininé I Composts

[X| 6-12 : RDF fhE D= D 7 1m—

F7 BAKLELR N TREEZ A7 TREROA A —% TR d, A D Bikkds,
WiAK TRZRET, DBl TREO%, RDF fiER Ra v KRR MEDOZNZEND T A o~
;T HIRERD,

L

1. Unload waste

3. Pass through trammel
*Rejected aluminum, glasses,
Batteries, and Fluorescent tube

X

2. Magnetic separation
*Rejected Metals

4. Press and Dehydrate 5. Pass through heat 6. Wind separation
*Waste water proceed to trammel for drying and *Light waste could be
methane fermentation segregation absorbed by separator

process for Power

Generation ’ ’

| To Compost Line I l To RDF Line I

X 6-13 : Bi/KER R N TRAZ M2 7-TRE7a—0A A—
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UTICRDFELET A v &27RT, ZOTHET, Zuari Cement VR L TV B E KK 15% L4
TE7eb o MEEHIET S Z ENTE S,

From

process 6 & 10 %
s " .' s y v
= i \

& X T
12. Shredding RDFs % -

*It could be drying process
13. Segregation process:
Heat trammel / Magnetic separation
Wind separation / PVC separation

N

14. Dump waste into press facility 15. Press waste to produce 16. Load boards on
with Slaked lime RDF board truck for shipment

6-14 : A S5 RDF fiE 7 1 > TR

(3) jﬁ%&:l >t7°|s . 7—_“4f,r>%},_.f
s EUGEICE DD 7 e AR D ESRALENIILL TO LB Th 5,
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(5) BiEEHE DFRET
RDF = —HIZ & o THE & SRR ROEIZ A I m— b Okl cd 5, ACC
@ Wadi T334 580km, Zuari Cement @ Yarraguntra 1.3 % T23%) 280km TH 5, Z DH D
Hik 2 A RS RDF OIS IZ K & < BT 5720, Bt OR Kb Lk a 2 N Ok/Mb
ZHEL T AIREENTED Z EMNRFTEILRDORE 28 L 725, [FIRFIZHIE DR DB
KAGIE, BB OB ST VIZx D GHG PR EHIBUZ S22 0 | A > N2 & - THE
AT TH 5,

1) b7 v 7k

BURIZ R T v 7S — i TH 5, BUED RDF IZEKENEL KD BN LN, —
D N7y 7 THEIETHENEL S, S8y B — B D HUERECAE AT 5 il 2 FE L T
W5,

L LR BEKREE I5%LTICTDHZLIck-»T, N7 v 7 RRCE AV MEHED
B ATRFO B OJF 0 fif & LC RDF Z ik 32 Z E W H[REE 225 Z &b, Bk A b
ERBICRZLS T HZEMARE L 72D, FTo, BUERIERFO N— /L DEEEN 0.3 FLEE & IEHIC
VDR, ZANMRICHEE 1.0 £TH ESE5 2 ERHRNIE, @RI 131ch5 2
EMMDHER DRI A NOBIRIZ O/ N D,

2) SRIEHEE
600km DA 2l Tk 4+ 2 FE2E2 DL, P T v ZETIIa A R0 EE S
LEZND, FZTCHFOWMIEA L 7T L L TCEHEIEARE L, £ A=V FoE
nNTH5D,



RDF Processing |

Plant A By tracks
100t/day 5 x 40ft containers 580Km
from each plant i i
RDF Processing | | P S?Iitl'dl ACIS VVtadl
Plant B ation Indus an
100t/day TacKS  Using ; 300 t/day
Railway Toto clonred
RDF P . . 0 be cleare
rocessing -> Freslgh.t - Cost (Fare/Tariff)
Plant C Station in - Lead Time
100t/day Bengaluru
RDF Processing -
Plant D Yerraguntla Zsdl
100t/da ST Yerraguntla
Y !r“d“ls{tsry Plant
rac
RDF Processing 270Km Using ; ??? t/day
Plant E
100t/day

X 6-15 : SkEdmsFHA A —

6-4 TDMDEXILD-HDFE
(1) KR BEEF-IIEESURIICKRIFAE

1) B

RDF FHEDFEHUIHT= > T, B BEL OLFEFEFITFHESHBRINLE L2 D,
ZOTDARETIE, LFAFEEFEHE L CORRESFEE QOB AY M EEEL
7= Ol % E s HEH 1TBUR T RDF ORIEZIT > TV A 0MRETE LTV D a AR A Mk
WS ESE TH O, @k A v &ML RDF OIRGEE, 2—F LD, FHEHICH L TLL
TOHEBIZOWTHEZIT o7z, i, OhikiEE FHEE ORMIZOWTIX, AT 2N

BOFFIZ oo THER -

REIINTWNDHZD, 2R A Mgl L > TREREWVIZZRV, D

TZOFREDORIR L LigipoTe,

AENE
OfistidE s FHEE | FHENE, WROMER ; BEDZ T AN, 2R A Migs, RDF i
FINRMBE R O A, RDF fReIRIL
@t A v hatt RIUHERS ; RDF 521 AFVIRTL. RDF i AR

RDF (292 B, k= 2 b, Z OfEAfraIRTE A
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fi R H S ORI DV TR, AT F T NBURFIZ £ - TR - RSN TV 2720,
T URA MERIZ L > TRERENITR, TOTZOMEDKGE Lisipoiz,

D

2) FRIFEE
S

a. IL&FS (BBMP =2 7R % | fiig% Seegehalli, Kannahalli 7 7%)

IL&FS #hOFEMFIITRFERMICIED | RFFEH L L TGHRIDEW

Seegehalli 7> % RDF % Zuari 112 30tEMAF, N Ta—hmnbt Ay hath
~RFEESNDHME—D RDF £ 72> T 5

mifisk & H RDF ORLEREJ113 i KT 6t/h X3 7 1 X 8H/H =150t/ H

RDF O /& EOREITEKRENBIIES0% HH Y, RDF & L TOHE, F7-ikah$
LWV RIZBNWTHEONLENH D

b. UPL (BBMP == > 7K A hfiiig% Doddabidarakallu i =)

INA T T 8= KR 3 2 EREREF O S35
nyﬁx%%ﬁ’%kofiﬁé%%ﬁEM%%ﬂ%bfwéﬁ\%@k@ﬂﬂy
RNARH RDF HFFICAKDPEZ IREEL 72> TV D

RDF L& IZHOWTIEREBRA <. EFERIET DITIEE - TRV, FasklZBEz L
THNTHOZ REER L TRY, EizEd T

FORGERBENS ) V=7 FENDLDIZLB~T U T AT A 7 VT HEILNE
|7

2 U ARA N OREERR S E O TRICEKREL FLIIEGET 2R/ HMH Y

c. KCDC (Kudlu)

T F 2 TIMNBHFIZ L - TR E N2 R A MlED =03
FHEALEEE: 800t 72 o 7223, MR D 7= b RCRHEBYANEE Z Y BIAE X 400t/ H TiE

e
=

ARA MUSITRITEN LTV, ZITANREY IS L TiES D =
VIRA RO IRWNEIR EZ T D

etV =t - W B I N 5 oy

RDF #8452 D _—1 v 7~ — 0370 < | fa%PNIC RDF JFkEHE LT &
=7 MEDBHERE L TV D
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6-17 : 2 AR Mol () &= R A hepin OF)

@t X hath

a. ACC Cement (Wadi plant)

FHAH 2016422 A 17 H

JEELT : Ashish Kumar Mishra (Platform Head of Wadi plant)
= fERERRDE A > 24t Holcim-Lafarge 7 v — 7 0O—&
= b A NAEFER 13,0000 H THERG 4L
= 2015 F 6 22 AfH 4700t @ RDF % /~A 7 7 73— K Ramky X 0 & iF Afv Tz

3, K 40~50%LL F, FEENVE 3000kcal LA R Ch o772, =i AL E{EIEH

= HU/KE 20~25%, FEEE 3000kcal UL THIE RDF O 1F AN &I T2V E )
» B RDF 37 AdU& 200t/ H
= HEICOWTILRDF OERETFILUEH EV EE Lz

b. Zuari Cement (Yerraguntla plant)
FHAH 2016 422 H 19 H
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I HLIE : Gopi Ranganathan (Sr. General Manager - Technical), Y.S. Rao (Sr. Vice President -

Works)

555 3 LD & A k&4l Heidelberg Cement 7' /L — 7 D — &

A NERE T Hk 16,000t/ H

WEF A5 400/H, N —/L (Seegehalli) 7>5 30t/ D RDF %31}
Ao ™A T T 3= K6 0T AL bR L7223, RDF OB MK Wi
ZKRE 10%A0 D RDF 22 —45 v M & L, fifk & RDF Offf T 6000kcal % % —
Ty MNEREET D,

1000t/ H @ RDF i} Az ficfé AR & 4%

Z DT DITHRAE 9 A SBE 5 7= 300t/ H © RDF feeding system % 5%
BARE (DN T I AT AR 5 & Pl L TR

¥ 6-18 : & A bttORRT () LAKATRISS| S IARME (F)

(2) BEHZUICRIFE
BBMP 72 5 CNZ KUIDFC ~O b7 U o 7 kb &, N — LN OBEIEY L i
AR AIIALIC L > TEHEZ BN D, AMLEHFIIU T LR,

TR DI T v — 2 T NBURF A (fii% - 5240 0 YEfiF)

F AR — & —DEFEF A AL L HiRE GO 5 4)

VR L ADE E NV

F R —v g VEEITHEIESS RDF 4 4APE - [RETHZ LICK > THRLNDILAT
T T AR NEENRD
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Q) RE+&MDOHER
BRBE MO Y 7= - Tk, RDF @ 1)#liE, 2)fEk, 3)FIH, @ 3 Bz TZEh
TR D D LEN B 5, & TR THEH SN2 HEWECHEY Z L1, 2 OBEHEIR,
BRI, BER b2 SIEICE <, LIS BEBICR T 2852t ik a itk 4 5,

1) B
RDF O#LET A %, BEFO A ARA M2 W BT 28 THET 5, L7 > Thiak
ZHAEORE ROV TIL, AT (2) FEFRAIRLIFEOEY . T TITHLF
& FINBUR DIRFEZ 15 TV D,
EAIZ S 7o T, BREOHDKDSKRE 2L 72208, LLTFOEB LT 5,

# 6-9: & T A NI DTG YRR

JRER xR

R g R A MGEOBRIC, AHEVEFEIEY | RDF O SWVE 2 R+ 5 72D O ik TR
DEFORSR, WEWEHM OB DT | ZRICEiZ & T, a R FEEKED
DIZEBKREL R | BEDDEEKE | BKEEZ 0%REZICIMZ 526 T
B, TIUTFED A X UEORANER | &, BROFNEMET 5,
DR & 725,

157K BRRIEICE ENDKRDZFIBIES, 1B/K%& A X 5B SR hiak N O E it
RDF SWESED DI T 2K TR | MRS 5, 73 EZOEKITE
OHIEKBPIET S, bRkl Z @ L ClEE L, BRI E

73k T 5,
2) Eik

RDF Otz 47-->Tlx RDF 2Dt DODOHERL | Hik ORI S A IREL B 2

(GHG) ML 2%, LLUFIZIK &R 2R,

IS xR

DML | RDF HIEDOE KRN Em L . PRERN S | BLE TRICAHIK O %2 G D - FEHs T
B L TWHDERBEEENETHOE | BE2E50 52 L TEKEELKNIBIZT
BOFK L7225, . EROFEK & 7 DKy B AR

Do

@GHG | RDF k3 B0 AERIMEEE D | EHME TARIZE Y RDF OBE L2 F, @6
T2, WEERENEL . L0 £< D KR E i GHG Bl H 57T 5.,
GHG 23 & 5,

3) A

AL hEIZ LD RDFFMICOW TR, WIEFHIZH 05 BRI 217 > TV D43
DA 2 RiZiEd b, ACC Z#HEd 5 Holcim-Lafarge £ Co-processing & 9 Hiffi 2845 =
ET, I0RI L, MoBEEEICEUE L7 RDF A 2 HEdE LT\ 5, BRAYICIX, RDF f#
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Ao TREEZE A NE TRICHAIAZIR DN 5, RDF ERARHIEET HHET A, K, £
FREM OPEHE R 2D TV D, 2D OFEINNITT CITEE LI >oH Y (ﬁiﬁ*’“*u
® CEMEX % AR D AT 258 - BAFE ) . 2415 D127 RDF &4 % O E B2 R EL & 78
DTNDZ D, BEHAMECOW TR 7R R e ST W5,

6-5JCM EE{LICRET HFE
(1) ICM A iEimBAFICET &5
1) XIBHIRIZ 1T 5 GHG $EHE
AFHA D RDF FHIZ X - THIE FTHEZ: GHG @ F 72 JEHIFIZORDF Ok @RDF O A
REFA L 22> TEY, HIRO GHG HEHHEEIIL FO L BY L7225,

BATR— 2 DPEHETHI &

Ok | 104.8t/H W% & : 200t/ H

RDF % : 0.3

15t # (BBl Z > 2000) : 45 &/H
CO2 HEHIFR%L : 2.62kgCO2/0

OFI/H | 4704.6t/H 1 fRAFE HEF 2000t/ H

RA T —3AEE : 46,724.210MJ

&t 4809.4t/ H

2) BRAEI
ARFFETIL 6-3 fiak « 520 OFXFHIFLEk L 7-dGEE TRZEA L, K - S5 2
& T, RDF D& /KHK%E 50%nH 1% DBR D 20~10%F TIKET 5, £7-BKOMEBHED
ABIRDBBIEMSE S Z & T, RDF OFEEABITO 0.3 11D 1.0 55 &EK T 5, LA ED
THRREZRLZETLUT 2 AOMEERIATLZ LA TED

»  RDF kR B 1 2l@szh=Rm iz L5 GHG Hiljs
= EAVE RDF O RACERE I X A a2k A sk GHG DI

3) ICM FZEEBD 7= ORI S BRI BT 5 R5t
A RDF FERFEIHHE D ICM FEEH O DOIZIE, LLFDO 3 ODORHESEN LI L 72 5,

(ORDF D5 L R BFET T AF w7 TR E Lz EEY O ERLS (BBMP)
Oftfs K- BRI RDF ~DZRER 7 BlE « iR5E (iskE = H¥E)
@fyE « fr5E Sh/- RDF OLZEWN R (A v h&th)

L7235 T, BIfE BBMP &k iE s FEEMIC T Zb I T 5385 L RERIC
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BBMP « & A > &t - gk iEE F¥#E (RDF #E) @ 38K &35 2 & THEG R O A
AT DIMNERS D,

ARETITER 3FMTOEBEEHKIZENL TV RN DD, RDF (25 5 OLHT
QOIMESERE, OXERLTEE, 2RO L BVHERTE TV D, 4% ICM FENER
TEHDICY > TE, Y% 3 HOTEEEONOIT, BEEMINEN D RDF i £ ToOlE72
PEFEWILEE 7 0 — 2 L TV < TR B RV, ZDO7-DIZIEE e RDF & D729
DAy Ty NEEZREL, FEOFEBAREMNAH L EIVLER S D,

4) BEHARE E B BT 5 BEt
O HeHEEEREDE 2T
ARFRAERRIZIT D RDF F2EICB D 2 IEE R T AJEHENREREDE X HIZLLTD &
B ThHoD,

a. RDF Z m] RIS f O w2 RiGEIZ K 5 CO2 Al
RDF #1& 7 1 > COEME TRRIC X W BUTOREE 0.3 O 3EOHBE L 20 | HijljiEH

DRI, WHEAKN D, BIRETREHEDOFERICIES &, IFo X5 IcH T,
<FHEA>
CO, HlliH #:(Kg-CO2)

= (B 0.3 IF ik BL5 40— S DM % #5450 X REHEE ] & X CO2 Hk iR %K
< AifEgeft >
15t OFREL 2 7 455 5200 U > hv
D CO2 HEHGREL 5 2.62KgCO2/t

b. RDF O A RAREEIC K % CO2 FilliEk

£k & RDF DHIZIZEB W T, ZNENDO I a ) —RAEDNRMENL2 5 2 fEF L LT COo2
DFERITHK 20%E< DEPFEEL TNWD, TDIZDRA 7 —REBEM)ZF—& LT,
ZTOREEZR/ESEDL-OICHERLAIRE RDF OERAENER2D Z LD, ik E RDF 3
B BEA O CO2 FARMEHEIIL LTI 5,

<FHREA>

CO2 Higif(Kg-CO2) = fifxk ™ CO2 3¢/EH# — RDF & CO2 A H:

= fRMEARE) X ARO CO2 %A/ — RDFEHE{) X RDF @ CO2 #/4 &
<FEMZREHE A

ER = (ERc — ERf) x365

CVf =500 x D1

ERc=CVf+D2 xD3

ERf = 500 x D4
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<HIESAE>

A 7 —3AEE 35,141 MJ (£ /% /RDF 3Li/)
35,141MJ) Z R AE S5 AR A&« 1.547t, [F] RDF & ; 0.989t
X | #E =28 va 2t BA
ER = t—-CO2/4F |#CO2HFHBIRE
ERc T t-C02 |AxZEFEALEOCo2iE=E
ERf = t-C02 IS7MBEFERLIZROCO2# L E
ovF 500 M %iﬁbf:?’«’cq}ji7¢ﬁ¥4i—
(1,000) BREELI=IRICIE o238
D1 36,542 MJ/t BEIS7REHIYORRE
D2 23,361 MJ/t ARUERBELIROFREE
D3 3.05 t—-C02/t |ARDHELIFRE
D4 2.35 t-C02/t |75 7MEDOBEHER
— 365 S| FEHRERE A

BT -RE-ORGEIZBITIEERE - HHFRE—
http://ghg— santelkohyo.env.go._jp/flIes/calc/ltlran.pdf

@ J{}j)‘j%ui
APEQORESED b &AL A T Ol ) Th 5.
BWXIC LD | ARARBIC X BH FERERE
RDF £ & HIlvg & BE A&t (VA) (U48)
(vAB) (vH)

100t/ H 7.86 62.32 70.18 21,755.8

200t/ H 15.72 124.6 140.32 43,499.2

500t/ H 39.3 311.58 350.88 108,772.8
1,000t/ H 78.08 623.16 701.24 217,384.4
2,000t/ H 155.1 1246.3 14014 434,434.0

fAERBE A %X 310 A&+ 5
KBEL AL FEENMEEL TWA X —4F v MBARIL 20000 ThHh 5 3,

SR
THRAELTWD

EHTED

(2) MRV EREAKIHEEICET 5FE - &5t

RDF FH3(C

BiF5 MRV I, Z0HAETHDL A bEHNHEER
Y TIEE), I b NS EOREZIERT 5, 2. TONEOMERIC
FEENZEE, 0O L TH = EHHEIC X

1) SEhE A
BT 5 MRV FEfifAHlIZLLFO#EY TH 5,

RDF F2£(Z
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WNEF = v 7 AR

W HE

AEEERFY A L 5 — AR RS ]
{ b = N4 R i = ﬂ

6-19 : MRV i A

=KV VT HE

F=H ) T o TR T O~@ODOFNAZ 7+, MRV OFEE & (RGET 5,
Oz A > MEHFERMIC X D, RDF FHEICH Do L EO B, IAROE= 4 —
@& Ay NEMAFERMIZ LD, RDF OARABEDOE=4—
@LFED, QD7 —X #WE L, & A b SAE BN Tl E1ER
@ A v MSHRERE & I CREEONET T = v
® A v b2t L Y BBMP EAEOEA A~ EHE
©®BBMP B0 B NI X 2 i EORA
@ =B L DG E~ORGET 5

6-6 EEFEERERE
FRITIT, BUTIORT &9 B I FHEREDLLENH D,

EE e || |7 gENE |
HEFRERE | -t WEEE s
CBEFEREE R HERRE TPE——RIEE ZeREE
HAFEERWHEITE | AR IR E EETFH ERFIREEML
HEFRGET | -BEHR BERERE R Tl
HEFEEE i OvER - (ks 38 - EEdliE
BERE FEREEEE gk B E RSN EE
EEFA femiratmEE | -HHEE EERIEIE
HRFEEEI{ERL IR R RIE - BLEEHE
LT
EREA
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FEEITOMNERH D,

T D% AR TR U I MERS sk B i 5T 12 S & | MRk L OWERR O F81E - BAE1T 9,
FIEFRFICEAND~ =7 T 4 V7 %ATV, T LR & et G FT M, 95
BRICAR 2 T B TR INEE AT 9,

B2 DB ARHRITIEFES OIS, ZBNFEOTD DB R E 2 FM L, L LFE
ITTHTDOHE - P LEEL 25, ZNOOFIMAREX CTvAT v d 7 a LL
DVEEZBRT D2 L1 d, TNHDATF Y 2— /LI FO#EY Th D,

#H 20163F 20165F 20175F 20175F 20185F — 20235F —
= EEA FHH EA THH 20225F 20254

EHER I B W NGO EE

WEEREE(R |
=T
WHIE T
B >

X 6-20 : FHE SN D FHEAFr Y 2—)b
PLED X 9 2o ¥ S IEFICHE AL, 2017 FE0 S BEENPIME ST mE OMRGEmE L+ DiE

EEE A DL TR T, NEREE D& A > N ESAEA~RGE LR T 5 & T, fisk b FHEIT I
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City of Yokohama

EX Research Institute

Mansei Recycling Systems

JFE Engineering

IGES (Institute for Global Environmental Strategies)

- Gov. of Japan support for GHG reduction

1. Gov. of Japan is setting up the bilateral carbon
crediting mechanism (JCM; Joint Crediting
Mechanism).

2. Japan signed the agreement with 12 countries and
is in consultation with Gov. of India.

3. Gov. of Japan provides finance for studies and
projects for JCM model projects.

(reference attached)

- Project development

(on-going)
-BBMP and City of Yokohama partnership
“Tech dissemination & recycling concept
development by PwC
& JFE Engineering
-Kick off survey on RDF by Mansei Recycle
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- Project development

(This time)
Study the feasibility including GHG reduction of
Waste to Energy and RDF facility in Bengaluru

(If JCM is agreed in India, next)
Business development for financing the project

- Way to Solution (RDF case)

< lmpeosvment of RN
- wgregating collection
- producing process
v l-m@bn
)ﬁ-.cm
v Ulhblf(‘
v ¢ User locations o far Shiftang tracportation
= ACC Wi - 600Km mcthends
RDI lunhru - Zawan Yurmagustls . 300Km Tescks = lnh-\ lln‘h
¥ Lower of RDF selling price ¢ Sevtmamg beancy
v Problem of profitabelty and -lmn.ll)' ycvntn
\-n-nhhn of RDF - lagprored gualities
- Ecomomunng couts
v Prepaeed v hmadhh ¢ Uning the Jupancse
space for ¢ Expocting of Japanese fending of JCM or ICA
mntallng RDF Foverament sappoct wheme ¢ BBEMP swppors
Dacalitses ¥ Dauness relatombg with ¢ Joumt Vemtuee witk lndun

) tapamrae companas

- Knowledge Team can provide

* SWM institutional experience including segregation:
Japanese and Asian experience

» Waste reduction strategy
» Technical knowledge such as WTE, RDF(RPF)
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City of Yokohama

EX Research Institute

Mansei Recycling Systems

JFE Engineering

IGES (Institute for Global Environmental Strategies)

- Background

1. BBMP needs solid waste management (SWM)
solution, especially reduction of solid waste amount
to be landfilled. This needs waste processing facility
to reduce the volume.

2. BBMP and City of Yokohama has been in
partnerhip on SWM issues.

3. Ministry of Environment, Japan provides a study
grant for the preparation of carbon credit
mechanism projects.

- Objective

Conduct pre-feasibility study on the following facility
in Bengaluru to achieve the reduction of solid waste
landfilled and greenhouse gas emission
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- Study team

» City of Yokohama

+ EX Research Institute (coordinator) (WTE)

+« Mansei Recycling Systems (RDF)

+ IGES (Institute for Global Environmental Strategies)

- Concept of the Processing Plant
[undﬁlod Waste Reduction ]
7 e ah, worganss)

\ ’
5

\
> WTE Plant HeatsThermal use

» Segregation of solid waste e 3 Co:
Power
Power Ged

N e ) P
N |
=P | o ~~

- Scope of the Study (WTE)

1. SWM situation

* Amount, characterization, segregation
* Facility plan

* Institutional set-up

2. Concept design of the plant

* Facility design

* Cost
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- Scope of the Study (WTE)

3. Feasibility analysis (economic side)

* Conditions to connect to power grid

* Potential site

4. Carbon credit potential analysis

* Methodology

* Measurement, Reporting & Verification
5. Compilation of report

- Scope of the Study (RDF)

1. Situation of waste plastics

» Analysis on characteristics and chemical contents
» Location of RDF customers

2. Feasibility analysis and marketing

* Collection and segregation

» Estimating volume and costs of RDF processing

» Marketing for expecting RDF users

» Estimating profitability

- Scope of the Study (RDF) (2)

3. Concept design of plants and facilities

* Quality requirements of RDF customers

« Capacities, locations, sizes, and costs

* Designing on plants and facilities

» Planning on delivery transportation

4. Business planning

* Planning business scheme

 Researching laws and regulations for establishing business
* Planning environment assessment studies
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- Scope of the Study (RDF) (3)

5. Carbon credit potential analysis

» Methodology

» Measure, Reporting, and Verification
6. Compilation of report

- Study Schedule

* 1" Joint discussion (kick off workshop): Late September, 2015
October, 2015 JCM WS & Asia Smart City Conference in Yokohama
» 27 Joint discussion (progress review): December, 2015
* 37 Joint discussion (study result): January or early February, 2016
* Submission of draft report to MOE.J: early February, 2016
* Submission of final report to MOEJ & BBMP: early March, 2016

(The study is financed by Ministry of Environment, Japan)

- Request for BBMP cooperation

» Assign the contact person of BBMP
« Information on waste situation
Method of waste amount estimation, waste flow
» Sampling of waste (by consultant)
* Information on Facility plan
* Information on BBMP function by organization
* Reviewing the draft report
(Detail will be contacted from the team or its consultant)
(Questionnaire is distributed this time)
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- Thank you!

Contact of team member is distributed.
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Discussion Page:'

Pre-FS for JCM Application on
Solid Waste Processing Facility in
Bengaluru for Low-carbon City

* JCM (Joint Credit Mechanism): Facility set up by Japanese Gov

: IQES ! m
T Reiee v rurane .'.-—'-“. IFE
Meet B e e

December 2015

Background

* A letter of interest , dated 2013/09/13 was received by the
City of Yokohama from BBMP, regarding feasibility study
for SWM processing facility in Bengaluru

*® Yokohama city invited corporator of BBMP, Ms. Latha

Narasimhamurthy, to the Asia Smart City Conference
during October, 2014

* JICA funded study on dissemination of Japanese
Technology was started.

® After receiving a letter from BBMP, a separate JCM study

for exploring potential projects based on city-to-city level
cooperation was started under funding by Ministry of the
Environment, Japan (MoE)).

JCM Study Team

‘.' EX @ IGES

VOkONAHA JFE %
EX Research Magsel Reczcle
i ystem:
Institute

Funded by \AVJ IRIBE
Ministry of the Environment
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Purpose and Goal of Study

*® To understand and analyze the current situation of
waste treatment in Bengaluru

® To study the possibility for waste treatment
solution (e.g. RDF plant, Waste to Energy) under
JCM (Joint Crediting Mechanism ) Scheme

Current actions

* JCM pre-F/S duration Aug 2015 - Mar 2016

Meeting with BBMP (today )
Japan Technical Study Tour of BBMP/Stakeholders (End of Jan proposed)
Meeting with BBMP (Mid Feb proposed)
* Final report to MoE J (Mid March)
® As a part of the JCM project we are conducting the following :
* Sampling and analysis for waste characterization
* Consideration of JCM financing scheme
® Preliminary design of waste treatment facilities (e.g. RDF utilization, WtE etc.)

6
Ii Current Status of SWM Facilities

prgesee)

o M et ster Manavr, Latsmpure and
DG Pse wereuare o be (ened $ue 1o pratert

30 COMOON DAt it N SPeTItiet O 13 De speted
Lama of e Nave et

o el e Bamethenation Bt slanted

o~ r e ’J \ -y~ g 9t o et gy wded
e B gl j "\ s o WTE plat (thaemal secovery) o Mander &
t W A reegeee
! ¥ “J R, *  WTE plant by Cxsel wat hated
- "".32"}.\ Y Moo ) v — o WTE Pt by Sataten i sppreved
¢ ) , ¢ 600 15 DerTHtMAITEN AOECT & Propiied By
.- .
Y i ™M On
—ent s \ e o Mary of the fevities are located outide of the
e T e — b 2y Waste colection and ramiportetion cout i
? o 1 e
S N g S -
\ — P ——
Ny o (
L i GO Pl T d A =t
5 & = ' o Securing new eadfil sRes & very SR
1 = s o) Bt of S @ afied 4 en rgest wie
“ Y D o Thern has been no puceesshd WTE Ahenmel
N g~ o RCOVErY) BROECT 30 fir Teretare feedi 3 9308
= el
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Yokohama s Decentralized SWM

*® Population: 3.72 millions

® 437.4km?
* Yokohama's SW facilities:
# 18 collection offices
r 3 transport offices
r 4 WTE plants
7 1 landfill site

* WTE plants are built in the middle
of urban area ->

9
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What is JCM?

JCM = Joint Credit Mechanism

NEW initiative by the Japanese Government to offset its emission
reduction targets

A bilateral cooperation scheme addressing climate change through
the dissemination of advanced Low-Carbon Technologies and
Products to benefit the “Leapfrog” development of Developing
Countries.

10

Partner
Country

Leading low carbon technologies,
etc, and implementation of
mitigation actions

management by the Joint
Committee consists of
representatives from the
both sides

Used to

Credits

*measurement, reporting and verification

Starting installation afterthe adoption of the financing and finishing
.".

| Government of Japan

4 £ Conduct MRV and expected to deliver
Finance part of an " at beast half of JCM credits issued

investment cost Intemational Consortiums
(up to the half) {which include Japanesc entities)

12

Funding Scheme 1: JCM Model Projects
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Funding Scheme 2: Collaborative Finance
Program

mmwmmq-uuwwmuu ‘

JCA o S SN S R T -

< S Project supported by JICA, etc

I(-I..—M-n
imencs forent) JCM Project

Proposed Timeline

Feasibility Study for Capacity Building, Install WTEs
JCM Application Regulation Setting, in another Areas
Training of WTE Operation,

Finance Arranging, etc.

Outline of technical visit

Qbjective

«Provide an opportunity to key members of waste management in Bangalore to observe
and understand how the waste management solutions are integrated and implemented
in Yokohama

+Deepen the collaborative relationship between Bangalore, City of Yokohama and the
key Japanese partners through discussions on how to adopt the solution for waste
management in Bangalore

Iiming(Planned)

+2016/Jan 25™- PR

Program facilitator and activity support b ==Y
«Faciiitator: City of Yokohama — ’: T'T_-._ ;w o« e ™
sSupporter: JFE Engineering , PwC ey iy . v"(’ 1
Participants (Total 4- 5 members ) S

+To be selected by BBMP Xz v =

Schedule
«S day program in Yokohama (incl. 2day for traveliing,
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Tentative Schedule of technical visit

Date Activity Detall

25/3an. Arrive in Japan 15:45 Narita Airport
~+Hotel in Yokohama

26/Jan. Study tour
“AM: discussion on waste management
technology
<PM: tour on the Plant (Kanazawa factory
ares with )

27/)an. Study tour
-AM: tour on the collection/segregation

points

- PM: tour on other plant
28/)an. Study tour

-AM: tour on other plant

- PM: workshop on wrap up

29/Jan. Departure from Japan 12:00 Narita Alrport

17

Thank you

EX @ [ ees

EX Hosaarch = umwh

hatete

Funded by f_ RUR#E

Appendix
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Future waste generation 9

S ———— Do Caps greershon Decomes 0.7 g 48 203
- e { . 1

L e - ' §

§ o i

20

Current Waste Flow in Bengaluru
/‘""’”"""“"'"""\.

Sy,
hrm“\.

D

Facility Capacity of Bengaluru iy
(Current & Approved)

Vs,

"m tpd Quaity of compont dows Not meet

farmer's satinfaction, therelore landfilled
estept for use for parvs
Landh ;:;v-: compemay campdain guaiity of

Soptmtication of techmology i necessary

Comgont & 808

Tharmsd secovery

owic

Current capacity Current+Approved capacity
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22

Possible Scenario for Bengaluru

. Em—

23
Waste Reduction Concept of Yokohama
® G 30 plan (2003- )targets 30% of waste reduction
by:
® Segregation: 5 types -> 10 types
® Public awareness raising for citizens
® Yokohama 3R Dream Plan (2011)
24
Waste Separation at Source (Yokohama)
ol il -l =g oy
i Asahigacia |Mon, Fri The Sat i;:u:z:d
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Thermal Recovery Plantinthe *

middle of a City is Possible

oy 7 ]
oy L L4

R - " Emission level is lower than "
- 1 environmental standard
< o 7 ‘ 5

-

YR2015 YR201X YR202X

Outline of Solutions

I Waste Problems in j&glme l
Solution 1 : RDF

I (1) Driving Scxregnlcd Collections. ]

(2) Improvement of Efficiency of MRF Operations and Functions

Improvement of RDF | Re-materialization of Waste Reeycling of
& i Plastics, P; . Woods, ete. § Hazardous Matenials

| (3) Iy of Long Distance Shipment of RDF Prody |

¥

Soluton 2 : WITE

Lmzc Scale Thermal Recovery Plants for Power Generation l
! Goul ;: Reduce of Waste Volume l
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28

| Benefits of RDF

," ~ * Alternative fuel for coal at cement factories and power plants

\J
(i * GHG emission reduction
| * No emission of pollutants such as PM2.5
* Contribution to the reduction of finally disposed waste

Al
* 20% of waste is plastic waste
* Plastic waste generated in composting facilities can be used as material

‘,‘ |
* Reduction rate is 100%

L "‘ * High calorific value
* Possible to have 7,000 calfkg if proper segregation is done (e.g. Cebu City)

* High demand
* Many cement factories show interest in RDF as an alternative to coal

* The unit price of ROF is much cheaper compared to coal (RDF: XX USD/t, Coal: 100 USD/t)

! 29
W .
'~ Benefits of Thermal Recovery
‘." (’ ® Dramatic reduction of waste finally disposed at landfill
1".' ’; ® Volume reduction rate is g5%
f ,4" ® Italso reduces methane emission from landfill site
(3‘;)' ® Hygienic and Sanitary Treatment of Waste
; ;" *® Best solution for Public health problems (smell, disease, pests, etc.)
";‘; ® Residue(ash) to be landfilled is very safe and clean
® Efficient Energy Recovery
* Power generation with using waste heat
® Waste heat utilization for community (e.g. sports centers, swimming
pools, and hot spas)
30

Proposed Timeline
T EETTED D D N

Project Facility Operation
develop study
for JCM Application

Expansion of
aciities
P
F/S for JICM Project  Tender Facllity construction Operation
Application formation
(f PPP)
Expansion

JPY: goo mil

1oot/day
(rough

estimate)
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MANSEIAND JFETECHNOLOGY

31

MANSEI’s Solution

Mived Wastes

1o’ Moisture

‘:-\.._'»‘f._‘ High quality waste from Industrial and * Shipment of RDF
. ncommercial sector
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34
JFE’s Thermal Recovery Technology

Power
Generation

Minimum

emission
at final

landfill site

35
Low Calorific Value Waste Experience
N % [JFE delivered more than 180 plants in Japani
Taichung (1996) Qingdao (2012) AL
i 3 Kohnan K
.| Shanghai (2013)  (1974) (1974) Osaka (2003
) Fukuoka South
(1981)
Tokyo Meguro
(1991)\

g’ 3,000
@
£ 250
2 * Our
SN Tt Experience
£ 1ce|
3
O 1.000

We can manage low calorie MSW !

36

JFE’s Plant Examle

<6091 giNm!
Name Yokohama Kanazawa Plant

L3:3.9ppm 38 ppm

Completion 2001 11+ 31 PP 250 ppon
T » -8,

Capacity 1,200tpd (400 tpd X 3 lines) e ARees

©.000011 - 0.200082 ot

Power Generation 35 MW ng-TEQNm! ng-TEQINm!

Other Feature Ash melting system

Untegulated
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Reference

Composting & RDF Facility
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8-3 FE=MEHEHAE WS EH

India-Japan Collaboration Workshop

Pre-FS for JCM Application on Solid
Waste Processing Facility in
Bengaluru for Low-carbon City

* JCM (Joint Crediting Mechanism): Facility set up by Japanese Gov.

=X IGES ¥ Q
Py -
EX Research Institute R . YOKOHAMA JFE

Mansei Recycle Systems

Study Team &
SO IRIBE

Ministry of the Environment

February 2016 Funded by

- In This Presentation

* Background & Purpose of the Study

* Review current SWM situation in Bengaluru

* Experience in Japan and Yokohama

* Future Improvement Scenario and Waste Treatment Solution
* Proposal on waste treatment (RDF and WTE)

* Funding scheme by Japanese Gov. “JCM”

* Proposals

- Background

* A letter of interest , dated 13/Sep./2013 was received by the City
of Yokohama from BBMP, regarding feasibility study for SWM
processing facility in Bengaluru

* After receiving a letter from BBMP, this JCM study for exploring
potential projects based on city-to-city level cooperation was
started under funding by Ministry of the Environment, Japan
(MoEJ).

* JCM Study team visited Bengaluru in Sep. and Dec. 2015
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- Why “City to City Level Cooperation” ?

« It is NESSESARY to establish LOW CARBON SOCIETIES in Asia and other developing
and emerging countries to reduce GHG emission.

» Under the process of JCM project formulation, it aims NOT ONLY diffusion of advanced
low carbon technologies BUT ALSO transfer of knowledge and know-how between
Japanese and overseas Local Government in the JCM(Joint Crediting Mechanism) led
by Japanese Government.

« Japanese Government emphasizes and supports the City to City Collaboration to
leverage the knowledge and know-how of Japanese Local Government transformed or
adopted for overseas Local Government in each city.

Advanced low carbon technologies Contribution of Win-Win
establishment
.'. of Low Relation
Transformed Japanese Experience, knowledge and Carbon > R
know-how Societies By "
+ Overcome of pollution and Establishment of LCS in JCM host -ship

+ Operation Experiences of institutions and infrastructures Countries

- Purpose and Goal of Study

* To understand and analyze the current situation of solid
waste managementin Bengaluru

* To propose the possibility for waste treatment solution (e.g.
RDF, Waste to Energy) with the JCM (Joint Crediting
Mechanism ) Scheme

- JCM Study Team

- ' The City of YOKOHAMA Q JFE Engineering Corporation

OPEN
YOKOHAMA

JFE

_‘x EX Research Institute m MANSEI Recycle Systems Co.Ltd.
=

IGES |Institute for Global Environmental Strategies

128




Review of the current situation
of solid waste management in Bengaluru

- Current Status of SWM Facilities

BBMP (Dodda Bidarakallu)——
. Noble Excharige

BBMP (Seegehalli) —.\ | :
1M\ IR Bengaluru g @ Closed/stopped
[*  Esselinfrastructure i} s ’ "
= BBMP (Kannahali) ( ’ St @ planned
S sl / i . KCDC =
(Subbarsiandpalys) e - o, ® N
.
S e » e __BBVP -
8BMP (Lingadeeranahalli) » } N (?'“‘“‘"‘!“""'ﬁ'i)w @
.. lakshmipyealandfil T\ gingipura landfill o rwwEm
nnnnnn o + GOl My Mopio anice - h s 10km

e 5 O e~y
msGp b e Ooddabatlapura. pr————
" e i re Dt e
O - AR R Rkl Symbol Legend
franere 1 2 - =
o g Tt " e S O compost Facility 3_;
= T ey —— B, S '
L | Ramky — F i Landfill Q Landfil sies
1 T i % ek
Vo > § o Seviraciien Biomethanation
Mahos:wﬂg ,,,,,,, v.w‘ Pl o
= - “Mandur Landfill " g Indneration
\ . Facility

........

‘Srinivas Gayathri "/
Resource Recovery

3ok
N 0
- Qreanic peste.

X "~ ColorLegend

=
@ Operational

- Current Waste Flow in Bengaluru

)

Households

i

Businesses

J Low quality

-

/ !‘—é - ; parks
- i

/ Compost and RDF Facilities
Low quality
\u"u:u"“"/“"wll«m x‘
/.

N

R, o in
] Vﬂp{?&&sﬂt.

P

Dump sites/lllegal dumping

Biomethanation
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Waste Collection Depot

Compost Rii
Low fermentation Temp. _fa W
High water content '

RDF
Sorted plastics
Bailed RDF

Huge quantity of plastic waste have rejected

12
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13
- Current Status of SWM Facilities

Key Facts
* 10 compost plant is in operation. Some of them have RDF facility and landfill

* According to the Cement factories, current quality of RDF needs improvement.
* Pilot activities for segregation have been implemented in several areas.
* Small scale biomethanation plant started its operation

* Main landfill sites (Mandur, Lakshmipura and Bingipura) were closed due to protest
* WTE plant (thermal recovery) in Mandur is stopped

* One WTE plant is halted

* One WTE Plant is approved

* 600 tpd biomethanation project is proposed by Dutch consortium
* Many of the facilities are located outskirts of the city.
Waste collection and transportation cost is higher.

14
-Current Status of SWM Situation

Implication
* Securing new landfill sites is very difficult.

Reduction of SW landfilled is an urgent issue.

* There has been no successful RDF & WTE
(thermal recovery) project so far therefore needs
a good model case.

15

The experience in Japan and Yokohama
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- SWM Development in Japan

1960s to 1970s Rapid Economic Development
— Rapid increase of solid waste (5 times from 1960 to 1980)
Air & Water Pollution Issues nation wide
Government subsidy for SWM facility started

duction of waste inci ion in many cities
1970 Waste Management & Public Cleansing Law
1970s Tokyo Garbage War
1980s to early 1990s 1980s Bubble economy

Solid waste continued to increase, ex. PET bottle, bulky waste
Stringent situation on landfill capacity

1990s Economic slowdown
Recycling laws enacted
Illegal dumping issues

2000s to present From 2000 solid waste decreasing
Emphasis on 3R

16

17
- Emission Regulation / Guideline
e - JFE PI i .
Emission Gas Regulation Japan %s:l?at oL Singapore
Particles mg/Nm?3 40 10 100
K-value regulation
3

SOx mg/Nm (veiry by region) 26 500

NOXx mg/Nm? 335 27 700
Gases!

HCl mg/Nm? 700 24 200

CO mg/Nm? 125 38 625

ng-

DXNs TEQ/Nm? 0.1 0.1 0.1
Other than emission gas
DXNsin dust,ash |ng-TEQ/g 3 3
DXNsin water pg-TEQ/I 10 10
Ignition Loss of
Bottom ash % 5% 3%

18

- DIOXIN Regulation in Japan

* Special legislation on dioxin emission control
(1999)

* Legislation stipulates control plan, environment
standard, emission & effluent standards and
monitoring

* Gov. set basic guidance to promote control
measures (1999)
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. DIOXINs Emissions in Japan

19

M Changes in the total amount of dioxin emissions and dioxin concentrations in the atmosphere and water

_y 2000 ~07
) Z m
o 8000 5 3
=3 Concentration E 0.6§ s
3 7o000f |\ inthe atmosphere [Enactment of the Act on Special Measures 2 S
g (PCDD+PCDF) against Dioxins {055 0 2
~ 6,000 - g 3
=3 g2
% 5.000 |- —O.Aié P
X =0 a
3" 4000 | Concentration in water 10238
3 Ay o
= L 2 =0
& 3.000 eSS
v = rr 6
<} 40.2 2 w9
2 2000 : 8
® Joag &
4 1000 3 é
) e
0

e

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 0

. Yokohama’s Waste Flow

20

The Best mix of material recycle and thermal recovery

e
i

Businesses
——

J

4 Recyclables [ \
AT SOURCE

(7 Gan |

Sepration & Compaction

Can, buildingmaterials

! Glass bottle }—‘ Separation Glass bottle, roadbed |
[ PET bottle Separation & Compaction textile |
Small metal Building material
Stock yard
Batteries ©n Metal material
v
[ Plastics | —{ intermediate treatment ° Various material |
z
S| Inty diate treatment v Can, buildi terial
[ pray can [—' ntermediate treatmen 2 an, building material |
Paper Paper
Stock yard
it
[Flousccm IampH Intermediate treatment Glass material |
| Non-burnable || Intermediate treatment Glass wool, metal |

21

The future improvement scenario
and waste treatment solution

For Bengaluru
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- Future waste generation

22

(Per capita generation becomes 0.708 kg in 2025)

14,000
11,748
12,000 10,897
= 10,109
S 10,000 9,377
: 8,699
5 - 8,069
Z 8000 6945
g - .o 5980 G444
§ soo0 5540 %
% 4,000
=
2,000
0
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
Year

- Possible Scenario for Bengaluru (conceptual)

12,000

10,000

4090 | No landfill site
& WTE (TR)

2000 Composting & RDF

Biogas
5 Material Recycle

CURRENT

Material Recycle

FUTURE

- Plastic rejects generated in DWCCs also can
be used for RDF

FUTURE SOLUTIONS OPTIONS

Thermal | an dramatically reduce

mount of waste

the final disp

from DWCCs, high quality RDF production
will be achieved.

Proposed Waste Flow Improvement

24

Compost and RDF (improved)

mproved Compost g

Thermal
Recovery

Improved RDF

o

Households

S s

WIE Plants

Businesses

Sanitary landfill

DWCCs
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Outline of Solutions

I Waste Problems in Bangalore |

Solution 1 : RDF along with Composting

| (1) Driving Segregated Collections

(2) Improvement of RDF and Composting Operationsand Functions

Improvement of RDF & Compost
Quality

Papers, Woods, etc.

Re-materialization of Waste Plastics,

I (3) Improvement of Long Distance Shipment of RDF Products

-

Solution2 : WTE

Thermal Recovery Plants with Power Generation

Goal : Reduction of Waste Volume I

25

26
Proposed Timeflow
Model RDF Plant
Small Scale WTE Expand RDF
As JCM Model Project Larger Scale WTE
v b
Present Study Install WTEs
in another Areas
27

Proposed Timeline

1 IndiaJapanicm |
Agreement 1

F/S Facility construction Operation
INR: 250 mil
SOOt/day Expansion of
facilities
(rough
estimate)
—_—
F/S for JCM Application
W' Model Project Award
Facility construction Operation
Model Pjt #1 z
= Expansion
INR: 2.0 bil
100t/day
Project  Contract =
(rough estimate) formation Model Pjt #2
(ifpRe) INR: 3.2 bil

300t/day
(rough estimate)
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Proposal on waste treatment 1

Improvement of RDF Plant

29

- Benefits of RDF

« Alternative fuel for coal at cement factories and power plants

* GHG emission reduction

* No emission of pollutants such as PM2.5
* Contribution to the reduction of finally disposed waste

* 20% of waste is plastic waste

* Plastic waste generated in composting facilities can be used as material

* Reduction rate is 100%
* High calorific value

* Possible to have 3,000-4,000 kcal/kg.

If proper segregation is done, higher calorific value will be possible, e.g. 6,000 kcal/kg.

* High demand

* Many cement factories show interest in RDF as an alternative to coal

* The unit price of RDF is much cheaper compared to coal (Coal: 100 USD/t)

30

-Concepts of RDF Improvement

I Households I | DWCC l

—p—

(1) Segregated Collections

kg Rejects Recyclable Materials
) E 4| (including plastics

(3) Power-up o -

Functions and I Composting Sites I

Integrated Sell as valuable good

Operations

f Segregation l
! +
I Kitchen Wastes I I Plastics l lable Materials

[ [ Composts I i RDF | l l Scllasva.luableﬂs_l

Goal : Improvement of Quality
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MANSEI’s RDF Solution

Household DWCC Office/Mall
Mixed Wastes "
| Solid Wastes #
Electricity Waste Plastics/Papers/Woods
Thermal Debydrars Sog m—__
80 30%
Foul Water Plastics lorganlc Wastes

Gas h y I Crashing

Fermentation (second:
lFouI WatsF l <30% Moisture
I Water | Crashing I |Composting I
Purification 30% Moisture
Water
Electricity ICompressing/Baling I
Generation

Water

31

32
Rough Estimation of RDF Facilities
Items Estimation
Processing Capacity 500 t/d/site of solid waste (100 t/d of RDF output)
Needs of Sites 1site as Pilot project
Location One of the existing RDF facility
Handling Materials  Plastics (High Value, Low Value, Styrene Form), Woods, Paper
Proteen Plastics ; fluff fuels, pelletizing
£ Woods / Papers ; chips for fuels, paper materials
100 tons fluff machine x 1
Configuration 1 tons/H wet type shredding/washing/dewatering machine x 1
500KG/H pelletizing machine x 2
Needed Area 5,000 m2 / site
Total cost per site : INR 250 million/site (JPY500 million/site )
< ; - fluff machine ; INR 150 million/unit (JPY300 million/site)
poughmage o0 -laundry & pelletizing ; INR 100 million (JPY200 million)
* Not including building construction costs, woods and paper processing machines, and
technical fee for installing.
33

MANSEI’s RDF Plant Example

(Cebu, Philippines)

High quality waste from Industrial ® Shipment of RDF
and commercial sector
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Proposal on waste treatment 2

Thermal Recovery (Waste to Energy) Plant

35
-WTE Plant in the middle of a City is Possible

: No Protest in =r X
neighborhoods _

TainE
- o
—— . " .

e

i
I‘ Clsetowustegenerutor B
i\l and less transportation
distance

36

- Benefits of Thermal Recovery

* Dramatic reduction of waste finally disposed at landfill

* Volume reduction rate is 95%
* It also reduces methane emission from landfill site
* Hygienic and Sanitary Treatment of Waste
* Best solution for public health problems (smell, disease, pests, etc.)
* Residue(ash) to be landfilled is very safe and clean
« Efficient Energy Recovery

* Power generation with using combustion heat
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37
. Low Calorific Value Waste Experience

l JFE delivered more than 160 plants in Japan |
A

Qingdao (2012)

Taichung (1996)
? Yokohama Kohnan  Yokohama Kanazawa
3 | Shanghai (2013)  (1974) (1974), Osaka (2003
) { Fukuoka South

(1981) ‘
Tokyo Meguro |
(1991)
2 3000
©
£ 2500
S * Our
g 200 T Experience
o
£ 1,500 T
o
) |
O 1,000

38
. Waste Composition Analysis by JCM Team
| Average lower calorific value:
fl Without auxiliary fuel zone of \': \ 1 mml
» | Japanese incineration technology E
£, WESBY, iA<L2% i The results of lower calorific value analysis
N e s and analysis on the triangular coordinates

show that the wastes in Bengaluru can be
velahanka fully incinerated without auxiliary fuel

south — particularly by Japanese technology by

East
average  taking care of emission control norms.

*re

Combustible
Without auxiliary fuel zone by
World Bank Technical

Guidance Report

. RESULTS of Analysis in Bangalore

JFE Track records \

l
ITEM UNIT BANGALORE CHIBA TOKYO TOKYO
(By JCMTeam) | A Plant C Plant D Plant
48 43 49 41

Moisture %wet

Ash .

Content % 40 15.8 8.0 13.8
Calorific

Valueweyy | Kealke 1,920 1,780 2,508 2,842
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- How to Manage Water in Garbage in WTE

o v e o e

- Gravitationally discharging waterin garbage‘;} ,
- Mixing and Equalizing waste chéract_eristics“

StREE

41
- How to Manage Water in Garbage in WTE
"""""""" GOOD
STABLE
COMBUSTION
Co .
.~ Combustion completes
before end of
: meime combustion stage
e —— No outstanding flare
Post-Combustion Stage e | In this stage
Moisture (%) 50~60
Ash (%) 18~23
Burnable (%) 22~27 '
Data / Photo from
Lower Heat Value (MJ/kg) 47~58 Qingdao(China) plant
42

- JFE’s Anti-DIOXINs Technology

Incinerator

Waste receiving

Homogenizing wastes by
Crane

k]

Sufficient capacity

of waste pit

(T AT,

& Boiler Gas cooling
1. Dioxin reduction

Removing
Dust in boiler

i
=1

3. Dioxin removal
by Activated Carbon

Temp of Flue gas: = 850 deg.C
Time of Residence: =2 sec.
Turbulence

2. Inhibit Dioxin re-generatiof(" )7
by quenching flue gas temp.

Flue gas treatment

Dioxin conc.
<0.1ng-TEQ/Nm?

&=

4. Dioxin decomposition
by SCR
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43
-Case Study : JCM Model Project, WTE inYangon

| Steam Turbine
| Generator Facility |

Waste Yard &
Hand Sorting Area

Substation
Facility

Technology Grate Furnace
Input MSwW
Capacity 60 ton/day
Power Generation 700 kW (Net 300 kW)
CAPEX USD 16 Mil.
OPEX | USD 0.8 Mil./year
JCM Subsidy Apprx.50%
44
- Case Study : JCM Model Project, WTE inYangon
Dust removal and Continuous J
Emission Monitoring System
Clean gas
JFE Hyper Gm System
Bottom Ash  ~ e
Leachate &oFl; rl‘;‘shs Used Water l
Natural Drying To final Disposal J Safe disposal of
site water J
45

JFE’s WTE Plant Example
i
ﬂ

| = =
:| T . & 7
h- k Bagfilter

| Emission Performance Regulatory Standards

Dust &

<0.001 g/Nm?* 0.04 g/Nm?*

Fly Ash
Name Yokohama Kanazawa Plant o

13-3.9 ppm 38 ppm

Completion 2001 11-21 ppm 250 ppm

Capacity 1,200 tpd (400 tpd X 3 lines) .. 350pem

0.0000012 - 0.000082 01

Power Generation 35 MW ng-TEQ/Nm? ng-TEQ/Nm?
Other Feature Ash melting system 0.005 g/Nem? Urirewilatnd
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Funding Scheme by Japanese Gov.
- JCM (Joint Crediting Mechanism)

47

PARIS2015
Cop21.CHpTH

Photo: Cabinet Public Relations Off

“Many of the advanced low-carbon technologies do not generally
promise investment return to developing countries.
Japan, will, while lowering burdens of those countries, promote
diffusion of advanced low-carbon technologies, particularly through
implementation of the JCM.”

Speech by Prime Minister Abe at COP21

48

JCM = Joint Credit Mechanism

NEW initiative by the Japanese Government to offset its emission
reduction targets

A bilateral cooperation scheme addressing climate change through
the dissemination of advanced Low-Carbon Technologies and
Products to benefit the “Leapfrog” development of Developing
Countries.

* Bilateral agreement with India not yet
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JCM scheme overview

Leading low carbon technologies,
etc, and implementation of
mitigation actions

Operation and
management by the Joint
Committee consists of
representatives from the
. both sides

Used to achieve GHG emission
Japan’s emission Credits reductions/
reduction target removals,

*measurement, reporting and verification

50
Funding Scheme : JCM Model Projects

Finance part of an
investment cost
less than half]

Conduct MRV and expected to deliver
at least half of JCM credits issued

51
JCM Project Flow & JCM Supports by MOEJ

JCM Project Flow JCM Supports by MOEJ “USD1=JPY120
-
@ JCM Capacity Building Programmes and Feasibility Studies
@
Project Formation =
3 FY16 (draft budget): JPY1.1B (USD9.17MM)
=

JCM Model Projects

Project Development

FY16 (draft budget): JPY6.7B (USDS6MM) over 3 years
* This includes collaboration with projects supported by JICA and other
governmental-affiiated financial institute.

< -ale projects (JPY several tens cf million to several hundreds
of million)

+ Applicable to infrastructure projects (PPP projects, JICA overseas investment
projects) (JPY several billion to over 10 billion)

Project Implementation

| |
Acquisition of JCM
[ 15

ADB Trust Fund (JFJCM: Japan Fund for Joint Crediting

Mechanism)

FY14: JPY1.8B, FY15: JPY1.88 and FY16 (draft budget): JPY1.2B
Cumulative total over 3 years: JPY4.88 (USD4OMN)

uoddng [ejoueuld

« nfrastructure (ADB p peline projects) (JPY several billion to over 10 billon)
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5

Proposals

2

RDF Proposal : Option 1

Option 1 : Improvement of Current Composting Facility

Subsidy from Japan
Funding by Karnataka state l if possible
New Equipment New Equipment,

Technology
v

Wastes from RDF Facility
households @ Kannnahalli / Seegehalli, o

and office Doddavidalakalu,etc. Cement
r Company

Rejects RDF Capacity : 500t/day 100t/day

form DWCCs I Own by BBMP

*

Operation with involvement of MRS I

y

53

RDF Proposal : Option 2

Option 2 : New RDF Facility Under G2G Umbrella Karnataka State / BBMP and
City of Yokohama, e.g. Operation by Joint Venture of Private and MRS

Government to Government Cooperation by MOU
Funding by Karnataka Subsidy from Japan
State/Private Partnership if possible
ERdiomn New Machines, l
Technology
Karnataka State
RDF Facility
Wastes from @ New Site
households RDF Cement
and office RDF Capacity : 500t/day rm— Company
Own by MRS
RejecEs ) 100t/day
form DWCCs

54
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Steps to be required during the Feasibility  ~°

Study

® Time Period for the F/S — 4 months

Identification of Land for the project

Study for total cost, detail business plan for new RDF facility and funding
arrangement for the project.

Identification of private partnership
or partnership with Government (e.g. public fund)

® Submission of the final proposal to the Karnataka State Gov./ BBMP/
KUIDFC

Possibility of implementing of the “Karnataka Transparency in Public
Procurement Act 1999, Section 3 & 4g” for this project

Requirements from Government for RDF -

Facilities
® Letter from the Karnataka State Gov./ BBMP/ KUIDFC for further

Feasibility Study for implementing of RDF project under the umbrella
of City-to-City Cooperation

® Land Lease Arrangement and Waste Supply Agreement

57
. WTE Proposal : Option 1

Option 1 : Public finance case “ JCM Model Project”

Up to 50% Subsidy from Japanese
Gov. under JCM scheme

INDIA —JAPAN Consortium

Indian Entity Japanese Entity

1) EPC
2) O&M with JCM MRV

Funding by Karnataka state

POWER

—_—
BESCOM
e

FIT

Land —_—
WTE Facility

Solid Waste E—r 2l Owned by Karnataka State
Capacity: 60TPD

Tipping Fee o 4
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. WTE Proposal : Option 2

Option 2 : PPP case “JICA Fund +JCM Subsidy”

Indian Company $ J L Concession Agreement
N | PPA
Japanese — > BESCOM
2 SPV &

Other I st ! / p~ EPC, O&M Contract
nvestors $ Fi
I L JF E etc.

Private Sector
Loam/Fund by JICA PEE T EL I

{ public |
------------- Waste to Energy i Entity

Public
Entity

4 f|Electricity
H

( )
| Power
3| Company

Ash

Steps to be required for the WTE
Feasibility Study
® Letter from the Karnataka State Gov./ BBMP/ KUIDFC for further

Feasibility Study for implementing of WTE project under the City-to-
City Cooperation and the JCM Scheme

® G to G Discussion for JCM agreement of India and Japan

® Possibility of implementing of the “Karnataka Transparency in Public
Procurement Act 1999, Section 3 & 4g” for this project

: 60
Requirements from Government

for WTE Facilities

® Appropriate land for WTE secured/offered by Government

® Publically Secured Volume, quality, character etc. of MSW

® Consideration of reasonable T/F (Tipping Fee) and FIT (Feed-in-Tariff)
by Government

® Reliable PPP regulation for WTE
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61
“Report of the Task Force on Waste to Energy(2014)”

by Planning Commission pointed out:

i. Absence of a comprehensive short and long term
plan, to handle MSW in accordance with the MSW
Rules, 2000, with municipal authorities.

ii. Lack of requisite preparedness, to set up waste
processing and disposal facilities, with the majority
of the municipal authorities.

iii. Waste management contract being looked at as a
source of revenue by the municipal authorities.

iv. Non availability of suitable lands for processing and
disposal of wastes in cities and towns.

v. Need to consider ‘total’ recycling and re-use of
wastes and aim for negligible or ‘Zero Waste’ to be
landfilled.

-Study Visit in Japan

62

objective

*Provide an opportunity to key members of waste management in Bangalore to observe and
understand how the waste management solutions are integrated and implemented in

Yokohama

*Deepen the collaborative relationship between Bangalore, City of Yokohama and the key
Japanese partners through discussions on how to adopt the solution for waste management in

Bangalore

Program facilitator and activity support
«Facilitator: City of Yokohama

*Supporter: JFE Engineering , PwC

«Travel and Accommodation cost will be covered
under Japan Government Funding scheme.

Participants (Total 4- 5 members )
«To be selected by Karnataka State

Schedule
*5 day program in Yokohama (incl. 2day for travelling)

63
Thank you
Study P Amansel Recycle Systems
S IRIBE
Ministry of the Environment
Funded by
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Reference

65

Risk Allocation of PPP scheme

Optimization of Risk Allocation between Public and Private
for Minimization of Total Project Life-Cycle Cost

public Work pPP

Business Scheme

-Finance Local Gov. + state subsidy Private

FO&M By Private By Public with outsourcing By Private

RRisk Allocation Public | Privgte Public Private Public | Private

-Waste Quantity i v 2N

-Waste Quality LR 7] [ v

-PPA(Rate & Tenure) . i v o

FSurvey & Soil Condition R v I v

-Ash Disposal Ve 5 v

~Plant Performance e 7 77

-Durability & Availability v v v

FO&M Cost v v v

-Law & Regulation v v 7

-Escalation (CPI) v v v

-Plant Shutdown (s Vg v  Lendfil }, v
i e —

66
Reasonable Tipping Fee and FIT ?

GDP per Capita | Tipping Fee FIT
(USD) (JPY/t) (JPY/kWh)
20

Singapore 56,286 7,000
Malaysia 11,049 3,000 14
Thailand 5,896 3,200 20
Indonesia 3,524 2,800 14
Philippines 2,862 3,000 15
s India 1,607 ? 12
Vietnam 2,051 2,500 12
Myanmar 1,227 1,000 7
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67

] Feed in Tariff (FIT) in Japan

= Price
categones

2,000 kW or more 16

'ood (unused) =

Less than 2,000 kW

Wood (general)
Biomass

Wood (waste materials of buildings)

Municipal Solid Waste “

Methane fermentation m

Unit: INR/kWh

Source : Created based on http://www.meti.go.jp/english/press/2015/0319_01.html|

68
. Financial Sources for the WTE Construction
Name of WTE Total Central Prefectural City Bond City Budget
Construction Government Government
Cost
Mil. JPY Mil. JPY Mil. JPY Mil. JPY Mil. JPY
(%) (%) (%) (%) (%)
TSUZUKI 28,683 8,044 0 16,428 4,211
(100.0) (28.0) (0.0) (57.3) (14.7)
TSURUMI 51,778 12,450 0 27,532 11,797
(100.0) (24.0) (0.0) (53.2) (22.8)
ASAHI 27,289 4,633 96 13.911 8,649
(100.0) (17.0) (0.4) (51.0) (31.6)
KANAZAWA 62,594 11,030 47 43,344 8,173
(100.0) (17.6) (0.1) (69.2) (13.1)

Source : Resources and Waste Recycling Bureau, City of Yokohama
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8-4 Draft Solid Waste Management Rules, 2015

[To be published In the Gazette of India, Part-II, Section-3, Sub-section (ii)]
Ministry of Environment, Forest and Climate Change
NOTIFICATION
New Delhi, the 3 June, 2015

Draft Rules

G.S.R. 452(E).- The following draft of the rules, which the Central Government proposes to
issue in exercise of the powers conferred by sections 3, 6 and 25 of the Environment (Protection)
Act, 1086 (29 of 1986) and in supersession of the Municipal Solid Wastes (Management and
Handling) Rules, 2000 except as respects things done or omitted to be done before such
suppression, it is hereby published for the information of the public likely to be affected thereby;
and the notice is hereby given that the said draft notification shall be taken in to consideration
on or after the expiry of a period of sixty days from the date on which eopies of this notification
as published in the gazette of India are made available to public;

Objections or suggestions on the proposals contained in the draft netification, if any may
be addressed, within the period so specified, to the Secretary, Ministry of Environment, Forest
and Climate Change, Indira ParyavaranBhawan, Jorbagh Road, INew Delhi- 110 oo3 or
electronically at e-mail addressed : bnsinha@gov.in, shard.sapra@niec.in;

The objections and suggestion which may be received from any person with respect to
the said draft rules before the expiry of the period so specified shall be considered by the Central
Government.

Draft Rules

1. Short title and commencement.-(1) These rules may be called Solid Waste
Management Rules, 2015;
(2) They shall come into foree on the date of their final publication in the Official Gazette.

2.Application - These rules shall apply to every urban local bedy, all statutory towns,
outgrowths in urban agglomerations as declared by the registrar general & census commissioner
of India, notified areas/notified industrial townships, notified area committees,
area under indian railways, defense cantonments, special economic zones in the
country and every waste generator.

3.Definitions —(1) In these rules, unless the context otherwise requires.-

(i) “aerobic composting”™ means a controlled process involving microbial
decomposition of organic matter in the presence of oxygen;

(i) "anaerobic digestion” means a controlled process involving microbial
decomposition of organic matter in absence of oxygen;

(iid)

(iv)

)

(vi)

(vii)

(viii)

(i)

(x)

(xi)

(i)

(xiv)

(xv)

"authorisation" means the permission given by the State Pollution Control Board
or Pollution Control Committee, as the case may be, to the "operator of a faeility” or
“urban local body”, or any other agency responsible for processing and disposal of
solid waste;

“biodegradablewaste " means any organic material that can be degraded by
miero-organisms into simpler stable compounds;

"biomethanation” means a process which entails enzymatic decomposition of the
organic matter by microbial action to produce methane rich biogas;

“buffer zone” means a zone of no development which shall be maintained around
landfills, processing and disposal facilities of solid waste;

"eomposting” means a controlled process involving microbial decomposition of
organic matter;

"eonstruction” means the process of erecting of building or built facility or other
structure, or building of infrastructure includingalteration in these entities.

"eonstruction and demolition waste" means the waste comprising of building
materials, debris and rubble resulting from construction, re-modelling, repair and
demolition of any civil structure;

“contractors” means a person or firm that undertakes a contract to provide
materials or labour to perform a service or do a job for service providing authority.

“co-processing” means use of solid waste as raw material or as a source of energy
or both to replace or supplement the natural mineral resources and fossil fuels in
industrial processes;

“de-construction™ means a planned selective demolition in which salvage, re-use
and recycling of the demolished structure is maximized.

“demolition” means breaking down or tearing down buildings and other
structures either manually or using mechanical force (by various equipment) or by
implosion using explosives.

"disposal” means the final and safe disposal of solid waste on land as specified in
Schedule I to prevent contamination of ground water, surface water, ambient air
and attraction of animals or birds;

“domestic hazardous waste” domestic hazardous wastes means waste
contaminated with hazardous chemieals or infectious waste such as discarded paint
drums, pesticide cans, CFL bulbs, tube lights, expired medicines, broken mercury
thermometers, used batteries, used needles, gauge and syringes, ete. generated at



(xvi)

(xevii)

(xviii)

(xix)

(xx)

(i)

(i)

(xxiii)

(xxiv)

(xxv)

(xvi)

the household level;

“drv waste™ means waste other than food waste and inert and includes recyclable
waste, non recyclable waste, combustible waste and sanitary waste;

“dump sites™ means a land utilised by urban local body for unscientific disposal of
solid waste without following the principles of sanitary land filling;

“facility” means any establishment wherein the solid waste management processes
namely segregation, recovery, storage, collection, recyeling, processing, treatment or
safe disposal are carried out;

"form" means a form appended to these rules;

“handling” includes all activities relating to sorting, segregation, material
recovery, collection, secondary storage, shredding, baling, crushing, loading,
unloading, transportation, processing and disposal of solid wastes;

“inerts” means wastes which are not bio-degradable, recyclable or combustible and
includes non recyclable fraction of construction and demolition waste, street
sweeping or dust and silt removed from the surface drains;

“incineration™ means an engineered process involving burning or combustion of
solid waste to thermally degrade waste materials at high temperatures;

“institutional generator™ means and includes oceupier of the institutional
buildings such as building oceupied by central government departments, state
government departments, public or private sector companies, hospitals, schools,
colleges, universities or other places of education, organization, academy, hotels and
restaurants;

"leachate” means the liquid that seeps through solid waste or other medium and
has extracts of dissolved or suspended material from it;

“materials recovery facility (MRF)” means a facility where non-compostable
solid waste can be temporarily stored by the urban local body or any person
authorised by the urban local body to facilitate segregation, sorting and recovery of
various components of waste by informal sector of waste pickers or any other work
force engaged for the purpose before the waste is delivered or taken up for its
processing or disposal;

“non-biodegradable waste” means any waste that cannot be degraded by micro
organisms into simpler stable compounds;

(xovii) "operator of a faeility” means a person or entity, who owns or operates a facility
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(zviid)

(ix)

(o)

(o)

(oexii)

(zoexiii)

(3oxiv)

(o)

(v

for handling solid waste which includes the urban local body and any other entity or
agency appointed by the urban local body;

“preseribed authority” means the Authority declared as State Pollution Control
Board or Pollution Control Committee for Union Territory under rule 4 and made
responsible to perform the duties and undertake responsibilities as specified in rule
53

"primaryeollection” means collecting, lifting and removal of segregated solid
waste from souree of its generation including households, shops, offices and any

other non-residential premises or from any collection points or any other location
specified by the urban local body;

"processing” means the process by which solid waste is transformed into new or
recyeled products;

"recycling” means the process of transforming segregated solid waste into a new
product or raw material for produeing new products;

“redevelopment™ means rebuilding of old residential or commercial buildings at
the same site, where the existing buildings and other infrastructures have become
dilapidated;

“refuse derived fuel™ means segregated combustible fraction of solid waste other
than chlorinated plastics in the form of pellets or fluff produced by drying,
shredding, dehydrating and compacting combustible components of solid wastethat
can be used as fuel;

“residual waste” means and includes the waste and rejects from the solid waste
proecessing facilities which are not suitable for reeyeling or further processing ;

"sanitaryland filling " means the final and safe disposal of residual solid waste
and inert wastes on land in a facility designed with protective measures against
pollution of ground water, surface water and fugitive air dust, wind-blown litter, bad
odour, fire hazard, animal menace, bird menace, pests or rodents, greenhouse gas
emissions, persistent organie pollutants slope instability and erosion;

“sanitary waste” means wastes comprising of used diapers, sanitary towels or
napkins, tampons, condoms, incontinence sheets and any other similar waste;

(zomvii) "schedule” means the Schedule appended to these rules;

(roooviii) “secondary collection™ means colleetion of solid waste deposited at secondary

waste storage depots or bins for onward transportation of the waste to the
processing or disposal facility;



(xxix) "secondary storage” means the temporary containment of solid waste at a public

D

(i)

(i)

(xliif)

(liv)

(xlv)

(avi)

(xlvii)

place in a covered bin or container in a manner so as to prevent littering, vectors,
stray animals and odour;

"segregation" means sorting and separate storage of various components of solid
waste namely biodegradable wastes or wet waste, non biodegradable wastes or dry
waste-including recyclable waste, combustible waste sanitary waste and non
recyclable inert waste, domestic hazardous wastes, e-waste and construction and
demolition wastes;

“service provider” means an authority providing public utility services like water,
sewerage, electricity, telephone, roads, drainage ete.

"solid waste" means and includes solid or semi-solid domestic waste including
sanitary waste, commercial waste, institutional waste, catering and market waste
and other non residential wastes, street sweepings, silt removed or collected from
the surface drains, horticulture waste, construetion and demolition waste and
treated bio-medical waste excluding industrial hazardous waste, bio-medical waste
and e-waste generated in an area under urban local body;

“stabilising” means the biological decomposition of biodegradable wastes to a
stable state where it generates no leachate or offensive odours and is fit for
application to farm land ,soil erosion control and soil remediation;

“street vendor” means a person engaged in vending of articles, goods, wares, food
items or merchandise of everyday use or offering services to the general public, in a
street, lane, side walk, footpath, pavement, publie park or any other public place or
private area, from a temporary built up structure or by moving from place to place
and includes hawker, peddler, squatter and all other synonymous terms which may
be local or region specific; and the words “street vending” with their grammatical
variations and cognate expressions, shall be construed accordingly;

“tipping fee"means a fee or support price determined by the urban local body or
any state agency authorized by the state government to be paid to the concessionaire
or operator for handling one or more components of solid waste

"transportation” means conveyance of solid waste, either treated, partly treated
or untreated from a location to another location in an environmentally sound
manner through specially designed and covered transport system so as to prevent
the foul odour, littering and unsightly conditions;

“treated bio-medical wastes” means the wastes generated in hospitals and
health care institutions which have been prescribed as treated in accordance with
Bio-medical Waste (Management and Handling) Rule1998, as amended from time

(xlviii)

(xlix)

O

1

(i)

(liv)

to time;

“treatment” means the method, technique or process designed to modify physical,
chemical or biological characteristics or composition of any waste so as to reduce its
volume and potential to cause harm;

“nser fee” means a fee imposed through a bye-law by the urban local body on the
‘waste generator

"urban local body™ for the purpose of these rules means and includes
themunicipal corporation, nagarnigam, municipal council, nagarpalika,
nagarpalikaparishad, municipal board, nagarpanchyat, town panchayat, notified
area committeeor any other local body constituted under the relevant statutes where
management of solid waste is entrusted to such agency including the body in
notified industrial township, notified area, villages declared outgrowth in urban
agglomeration by the Registrar General and Census Commissioner of India from
time to time;

“viability gap funding” means financial support determined by the urban local
body or authorisedState Government or Central Government agency to be paid to
the concessionaire or operator of a solid waste processing facility based on the
output quantity of compost, biogas produced or energy or power generated so as to
cover or partly cover the difference between market price of the output and its
production cost plus reasonable profit margin;

"vermi composting” means the process of conversion of bio-degradable waste
into compost using earth worms;

“waste generator” means and includes every person or group of persons or
residential and commercial establishments including Indian Railways and Defense
cantonments which generate solid waste;

“waste picker” means a person or groups of persons engaged in collection of
reusable and recyclable solid waste from the source of waste generation as well as
picking up of wastes from the streets, bins, processing and waste disposal facilities
for sale to recyelers directly or through intermediaries to earn their livelihood;

(2) Words and expressions used herein but not defined, but defined in the Environment
(Protection) Act, 1086, the Water (Prevention and Control of Pollution) Act, 1974, Water
(Prevention and Control of Pollution) Cess Act, 1077 and the Air (prevention and Control of
Pollution) Act, 1081 shall have the same meaning as assigned to them in the respective Acts.
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CHAPTER 1
Management of Solid Waste excluding Construetion and Demolition waste
4. Duties of waste generators.-(1)Everywaste generator shall -

(@) segregate and store the waste generated by them in three separate streams namely bio-
degradable or wet waste, non bio-degradable or dry waste and domestic hazardous wastes in
suitable bins and handover segregated wastes to waste collectors as per the direction by the
urban local body from time to time;

(b) wrap securely the used sanitary waste as and when generated in a newspaper or suitable bio-
degradable wrapping material and place the same in the domestic bin meant for non bio-
degradable waste or dry waste;

(c) store separately construction and demolition waste in his own premises, as and when
generated and shall dispose off as per these rules; and

(d) store separately horticulture waste and garden waste in his premises and dispose of the same
as may be preseribed by urban local body from time to time.

(2) No waste generator shall throw the waste generated by him on the street, open spaces, drain
or water bodies.

(3) All waste generators shall pay such user fee or charge or fines as may be specified in the bye-
laws of the urban local bodies for solid waste management.

(4) INo person shall organise an event or gathering likely to generate solid waste at unlicensed
place without intimating the urban local body at least three working days in advance and such
person or the organizer of such event shall arrange for segregation of waste at source and ensure
handing over of segregated waste to the placed designated by urban local body or to waste
collection agency authorised by the urban local body.

(5) Every institutional generators of solid waste shall segregate and store the waste generated by
them in three separate streams namely bio-degradable or wet waste, non bio-degradable or dry
waste and domestic hazardous wastes in suitable bins and handover segregated wastes to
authorised waste processing or disposal facilities or deposition centers either at its own or
through the authorised waste collection agency.

(6) Every waste generator shall pay the user fee as may be prescribed by the urban local body
from time to time, to the waste collector or any person authorized by the urban local body and

the charges shall be imposed for the sustainability of the solid waste management systems.

5. Preseribed Authorities.-The following shall be the Prescribed Authorities under these:-
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(1)  Secretary—in-charge, Urban Development Department, in States or Union Territory.

(it) Commissioner or Director of Municipal Administration or Director of Loeal Bodies in
States or Union Territories.

(i) Distriet Magistrate or District Collector or Deputy Commissioner of [Mstrict in State
or Union Territory.

(iv) Central Pollution Control Board.

(v) Urban Local Body.

(vi) State Pollution Control Board.

6. Duties of Ministrv of Environment and Forest and Climate Change.-(1)The
Ministry of Environment, Forest and Climate Change shall be responsible for enforcement of
these rules in the country.

(2) The Ministry of Environment, Forest and Climate Change shall monitor the activities
undertaken by eentral pollution control board, state pollution control boards and the pollution
control committee committees for enforcement of the provisions of the rules.

(3) The Ministry of Environment, Forest and Climate Change shall constitute a central
monitoring committee under the chairmanship of secretary (environment, forest and climate
change) comprising of ministry of urban development, central pollution control board and at
least three representatives each from state pollution control boards, urban development
departments of state governments/ union territories, urban local bodies and subject experts to
monitor and review the implementation of the rules and the committee constituted so shall
meet at least once a year.

7.Duties of Ministry of Urban Development.-(1) The Ministry of Urban Development
shall coordinate with State Governments and Union Territory Administrations to,-

(a) take periodic review of the measures taken by the states and urban local bodies for
improving solid waste management practices and execution of solid waste management projects
funded by the Ministry and external agencies at least once in a year and give advice on taking
corrective measures;

(b) formulate INational Policy and Strategy on Solid Waste Management in consultation with
stakeholders;

() guide and facilitate States and Union Territories in formulation of state poliey and strategy
on solid management based on national solid waste management policy and national urban

sanitation policy;

(d) promote research and development in solid waste management sector and disseminate
information to States and urban local bodies;

(e) undertake training and capacity building of urban local bodies and other stakeholders;and



(f) provide technical guidelines and project finance to states, UTs and urban local bodies on
solid waste managementto facilitate meeting timelines and standards.

8. Duties of Department of Fertilisers, Ministry of Chemicals and Fertilisers.-
(1) the Department of Fertilisers through appropriate mechanisms may,-

(a) incentivize the sale of city compost; and

(b) ensure promotion of co-marketing of compost with chemieal fertilizers in the ratio of 3 to 4
bags: & to 7 bags by the fertilizer companies or whatever quantity is made available to the
companies.

9. Duties of the Secretary—in-charge, State Urban Development Department.-
(1) The Secretary, State Urban Development Department who is in-charge of Urban Local
Bodies in the State or Union Territory shall,-

(a) prepare a state policy and solid waste management strategy for the state or the union
territory in consultation with stakeholders including representative of waste pickers, which shall
be consistent with these rules, national policy on solid waste management and national urban
sanitation policy of the ministry of urban development within one year from the date of
notification of these rules;

(b) shall lay emphasis on waste reduction, reuse, recycling, recovery and optimum utilization of
various components of solid waste to ensure minimization of waste going to the landfill and
minimise impact of solid waste on human health and envirenment in the state policy and solid
waste management strategy;

(c)ensure implementation of provisions of these rules by all urban local bodies;

(d) delegate powers to Commissioner/ Director of Municipal Administration/ Director of Local
Bodies to monitor the performance of local bodies under their control;

(e) ensure identification and allocation of suitable land to the urban local bodies within one year
for setting up of processing and disposal facilities for solid wastes and incorporate them in the
master plans (land use plan) of the state/cities through Metropolitan and district planning
eommittees or town and country planning department;

(f) direct the town planning department of the state and urban local bodies to ensure that a
separate space for segregation, storage and decentralised processing of Solid Waste is
demarcated in the development plan for group housing or commercial, institutional or any other
non-residential complex exceeding 200 dwelling or having a plot area more than 10,000 square
meter;

(g) facilitate establishment of common regional sanitary land fill for a group of cities and towns
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falling within 50 km (or more) radius from the regional facility on a cost sharing basis and
ensure professional management of such sanitary landfills;

(h) direct the town planning department of the state to ensure that master plan of every city in
the State or Union Territory has provisions for setting up of solid waste processing and disposal
facilities except for the cities who are members of common waste proecessing faeility or regional
sanitary landfill for a group of eities; and

(1) arrange for training and capacity building of urban local bodies in managing solid waste.

10. Duties of Commissioner or Director of Municipal Administration or Director of
Local Bodies.-(1)Under the supervision and control of Secretary-in-charge of State Urban
Development shall -

(a) ensure implementation of these rules by all urban local bodies falling under his control;

(b) undertake training and capacity building of urban local bodies for management of solid
waste; and

(e) facilitate establishment of common regional sanitary land fill for a group of cities and towns
falling within a radial distance of fifty kilometer or more from the regional facility on a cost
sharing basis and ensure professional management of such sanitary landfills.

11.Duties of District Magistrate or District Collector or Deputy Commissioner.-The
Distriet Magistrate or District Collector or Deputy Commissionershall, -

(a) facilitate identification and allocation of suitable land for setting up solid waste processing
and disposal facilities to Urban Local Bodies in his district in close coordination with the
Secretary-in-charge of State Urban Development Department within one year from the date of
notification of these rules;

(b) extend support to Secretary-in-charge of State Urban Development in implementation of
these rules by all urban local bodies; and

() review the performance of urban local bodies, at least once in a quarter and take corrective
measures in consultation with Commissioner or Director of Municipal Administration or
Director of loeal bodies and secretary-in-charge of the State Urban Development.

12. Duties of Central Pollution Control Board.-The Central Pollution Control Board shall,

(a) co-ordinate with the State Pollution Control Boards and the Pollution Control Committees
for implementation of these rules and adherence to the prescribed standards by urban local
bodies;



(b) formulate the standards of ground water, ambient air, leachate in respect of all solid waste
processing facilities including composting, incineration, land filling;

(c) review environmental standards and norms preseribed for solid waste processing facilities
or treatment technologies and update them as and when required;

(d) review through state pollution control boards or pollution control committees, at least onee
in a year, the implementation of prescribedenvironmental standards for solid waste processing
facilities or treatment technologiesand compile the data monitored by them;

(e) review the proposals of state pollution control boards or pollution control committees on use
of any new technologies for processing, recycling and treatment of solid waste and prescribe
performance standards, emission norms for the same;

(f) monitor through State Pollution Control Boards or Pollution Control Committees the
implementation of these rules by urban local bodies;

(g) prepare an Annual Report on implementation of these rules on the basis of reports received
from State Pollution Control Boards and Committees and submit to the Ministry of
Environment, Forest and Climate Change and the report shall also be put in public domain;

(h) publish indicative guidelines for maintaining buffer zone restricting any residential,
eommereial or any other construetion activity from the outer boundary of the waste processing
and disposal facilities for different sizes of facilities handling more than 5 tons per day of solid
waste;

(i) publishguidelines, from time to time, on environmental aspects of processing and disposal of
solid waste to enable urban local bodies to comply with the provisions of the rules; and

(j) provide guidance to States or Union Territories on inter-state movement of waste.
13.Duties and Responsibilities of urban loecal bodies.-(1) The urban local bodies shall,-

(a) prepare a solid waste management plan as per State Policy And Strategy On Solid Waste
Management within six months from the date of notification of state policy and strategy and get
it approved from the State Government or Union Administration or agency authorised by the
State Government or Union Administration;

(b) frame bye-laws, incorporating the provisions of these rules and ensure timely
implementation;

() prescribe from time to time user fee as deemed appropriate and collect the fee from the waste
generators for the sustainability of collection, transportation, proeessing and disposal of solid
waste;

155

(d) direct waste generators not to litter, to segregate the waste at source as prescribed under
these rules and hand over the segregated waste to the waste collector;

(e) give direction to waste generators, from time to time, to deposit domestic hazardous wastes
at waste deposition centre established by urban local bodies for its safe disposal at hazardous
waste disposal faeility;

(f) develop infrastructure for segregation, collection, transportation, storage, processing and
disposal of solid waste in their respective jurisdiction either at its own or through public private
partnership mods;

(g) arrange for day to day Collection of segregated bio-degradable and non bio-degradable solid
waste or wet waste or dry waste from the door step of all households including slums and
informal settlements, commerecial, institutional and other non residential premises;

(h) collect waste from markets in waste of vegetable, fruit, meat and fish market on day to day
basis and promotion of setting up of decentralised compost plant or bio-methanation plant at
suitable locations in the markets;

(i) separately collect waste from sweeping of streets, lanes and by-lanes daily, or on alternate
days or twice a week depending on the density of population, commercial activity and local
situation. Such waste shall not be mixed with the wet, dry or any other form of solid waste;

(j) separately collect horticulture, parks and garden waste with focus on on-site processing in the
parks and gardens;

(k) transport segregated bio-degradable (wet waste) to the processing facilities like compost
plant, bio-methanation plant or any such facility;

(1) transport non-bio-degradable (dry waste) ineluding wrapped sanitary waste to the respective
processing facility or material recovery facilities (MRF) or secondary storage faeility;

(m) transport inert waste (non recyelable, street sweepings and silt collected from the surface
drains) directly to disposal facility;

(n) transport horticulture and garden waste to the appropriate processing facility;

(o) transport construction and demolition waste as per the provisions contained un chapter = of

these rules;

(q) provide easy access to waste pickers and recyclers for collection of segregated recyclable
waste such as paper, plastic, metal, glass, textile from the source of generation or from material
recovery facilities;



(r) establish domestic hazardous waste deposition or delivery centres in city or town in a
manner that one eentreis set up for thearea of twentysquare kilometers or part thereof and
notify the timings of receiving domestic hazardous waste at such centras;

(s) ensure safe storage, transportation of the domestic hazardous waste to the hazardous waste
disposal facility or as may be directed by the state pollution control board/ committee;

(t) involve communities in municipal waste management and promotion of decentralised
processing of waste;

(u) facilitate construction, operation and maintenance of solid waste processing facilities and
associated infrastructure in house or with private sector participation or through any agency for
optimum utilization of various components of solid waste adopting any of the following
technologies and adhering to the guidelines issued by the ministry of urban development and
central pollution control beard from time to time and standards prescribed by central pollution
control baord and preference shall be given to decentralise processing to minimise cost and
environmental impacts:

(i) bio-methanation, microbial composting facility, vermi composting,
anaerobic digestion or any other appropriate processing for bio-
stabilisation of wet biodegradable wastes;

(ii) waste to energy processes for conversion of dry non recyclable combustible

fraction of waste into energy or supply as feedstock to solid waste or
refused derived fuel based power plants or cement kilns or like; and
(iii) construction and demolition waste processing facility for optimum
utilization of construetion and demolition waste making aggregates, bricks,
paver blocks or any other useful produet.

(v) undertake in house or through any other authorised ageney, construction, operation and
maintenance of Sanitary landfill and associated infrastructure as per Schedule 1 for disposal of
residual wastes as permitted under the rules and the CPCB guidelines issued from time to time;

(w) make adequate provision of funds for capital investments as well as operation and
maintenance of solid waste management services in the annual budget ensuring that funds for
discretionary functions of the urban local body have been allocated only after meeting the
requirement of neecessary funds for solid waste management and other obligatory functions of
the local body as per these rules;

(x) make an application in Form-I, for grant of authorisation for setting up waste processing,
treatment, recyeling or disposal facility including landfills from the State Pollution Control

Board or the Pollution Control Committes, as the case may be;

(v) submit application for renewal of authorisation at least sixty days before the expiry of the
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validity of authorisation;

(z) close down, remediate wherever feasible and cap the existing dumpsites, which are not
engineered landfill sites as per the provision of these Rules within the time frame preseribed
under rule 8;

(za) prepare and submit annual report in Form IV on the status of compliance of these rules
during the calendar year on or before the 3otk April of the succeeding year to the Commissioner
or Director Municipal Administration who in turn shall send the same to the Secretary-In-
charge of State Urban Development Department and to the respective State Pollution Control
Board or Pollution Control Committes by the 31 May of every year;

(zb) educate workers including contract workers and supervisors for door to door collection of
segregated waste and transporting the unmixed waste during primary and secondary
transportation to proeessing or disposal faeility;

(z¢) ensure that the operator of a facility provides personal protection equipment namely
uniform, fluorescent jacket, hand gloves, appropriate foot wear and masks to all workers for
handling solid waste and its use by the workforce shall be ensured;

(zd) prior to the approval of building plan of a group housing society or market complex, ensure
that the plan has provisions for setting up of waste collection centers for segregated collection
and storage of wastes;and

(ze) frame bye-laws and prescribed eriteria for levy of spot fines to person who litters or fails to
comply with the provisions of these rules and delegate powers to appropriate officers or urban
local bodies to levy spot fines as per the bye laws framed; and

(zf) create public awareness through Information, Education and Communication (IEC)
campaign and educate the waste generators on the following:

i, notto litter;

il.  minimise generation of waste;

reuse the waste to the extent possible;

practice segregation of wet bio—degradable waste, dry recyclable and

combustible wastes and domestic hazardous wastes at source;

v.  wrap securely used sanitary waste as and when generated in a newspaper or
suitable bio-degradable wrapping material and place the same in the
domestic bin meant for non bio-degradable waste;

vi.  storage of segregated waste at sourece;
vii.  handover segregated waste to waste pickers, recyclers or waste collection
agencies;and
viil.  pay menthly user fee or charge to waste collectors or urban local bodies or

any other person authorized by the urban local body for sustainability of
solid waste management.



14 Duties of State Pollution Control Board or Pollution Control Committee.-
(1)TheState Pollution Control Board or Pollution Control Committee shall.-
enforce these rules in their State through urban local bodies in their respective jurisdiction and
monitor implementation of these rules at least twice a year in close coordination with concerned
Directorate of Municipal Administration or Secretary-in-charge of State urban Development
Department;

(a) monitor, environmental standards and adherence to condition as specified under the
Schedule I and Schedule II;

(b) examine the proposal and make such inquiries as deemed fit, after the receipt of the
application for the same in Form I from the urban local body;

(c) take into consideration, while examining the proposal the requirement of consent under
Water and Air Acts, views of other agencies like the State Urban Development
Department, the Town and Country Planning Department, district planning committee
or metropolitan area planning committee as may be applicable, Airport or Airbase
Authority, the Ground Water Board and any other agencies as deemed appropriate who
shall be given four weeks time to give their views, if any;

(d) issueauthorisation within a period of sixty days in Form II to the urban local body or an
operator of a facility stipulating compliance criteria and standards as specified in
Schedules I and II including other conditions, as may be necessary.

(e) theauthorisationissued under clause () shall initially be valid for a period of three years
to enable the urban local body or operator of the faeility to demonstrate the operation of
the plant as per the conditions of grant of authorisation, environmental clearance,
consents for establishment, and contract conditions with the urban local body.

(f) the authorisationissued under clause () shall be suspended or cancelled by the state
pollution control board any time, if the urban local body or operator of the facility fails to
operate the facility as per the conditions stipulated:-

(g) Provided that no such authorisation shall be suspended or cancelled without giving
notice to the urban local body or operator, as the case may be.

(k) on receipt of application for renewal, renew the authorisation for next five years, after
examining every application on merit and subject to the condition that the operator of
the facility has fulfilled all the provisions of the rules, standards or conditions specified
in the authorisation, consents or environment clearance;

(2) The State Pollution Control Board or Pollution Comtrol Committee may, after giving
reasonable opportunity of being heard to the applicant and for reasons thereof to be recorded in
writing, refuse to grant or renew an authorisation.
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(3) In case of new technologies, where no standards have been preseribed by the Central
Pollution Control Board, State Pollution Control Board or Pollution Control Committee, as the
case may be, shall approach Central Pollution Control Board for getting standards specified.

(4) The State Pollution Control Board or the Pollution Contrel Committes, as the case may be,
shall monitor the compliance of the standards as prescribed or laid down and treatment
technology as approvedand the conditions stipulated in the authorisation and the standards
specified in Schedules I and II under these rules as and when deemed appropriate but not less
than onee in a year; and

(5) The State Pollution Control Board or the Pollution Control Committee shall give directions to
urban local bodies for safe handling and disposal of domestic hazardous waste deposited by the
waste generators at hazardous waste deposition facilities.

(&) The State Pollution Control Board or the Pollution Control Committeeshall regulate Inter-
State movement of waste.

15. Management of solid waste.—The urban local body shall adhere to the following
compliance criteria in the matter of solid waste segregation at source, primary collection,
cleaning of streets and surface drains, secondary storage, transportation, processing and the
disposal of solid waste at the facilities to be set up by the urban local body on their own or
through an agency or an operator of a facility.

SI. Parameters Compliance criteria

No.

(1.) | Storage of | (1) Littering and open burning of solid waste shall be prohibited by
segregated all Urban Local Bodies within the area covered under their
solid waste at | jurisdiction within six months from the date of the notification of
source these rules.

(2) To facilitate compliance, the following steps shall be taken by
the urban local body, namely: -

(a) create public awareness on-

(i) reducing the generation of waste;

(ii) reusing the waste material to the extent possible;

(iii) processing food waste through home composting
or community composting;

(iv) separately store bio-degradable wastes or wet waste
and non bio-degradable including recyclable and
eombustible wastes or dry waste;

(v) encouragingwaste pickers to

take away segregated




recyclable material stored at source;

(vi) wrapping securely sanitary napkins/pads, tampons,
infant and adult diapers, condoms, and menstrual cups
before putting in domestic bin meant for non bio-
degradable waste;

(wi) storing separately domestic hazardous wastes such
as contaminated paint drums, pesticide ecans, Compact
florescent lamps, tube lights, used IVi.cd batteries, used
needles and syringes and health care waste; and

(wiii)storing separately construction and demolition waste at
the source of waste generation.

(b) mandate citizens to store segregated wastes at source in
separate domestic or trade bins and hand over these wastes
separately to designated waste collectors for recycling, processing
and disposal of solid waste.

)

Collection
solid wastes

of

(1) organise door to door collection of segregated bio-degradable
or wet and non bio-degradable or dry solid wastes on a daily basis
at pre informed timings from all residential and non residential
premises including slums and informal settlements using
motorised vehicles or containerized tricycles, handearts or any
other device which is suitable for collection of segregated waste
without necessitating deposition of waste on the ground and
multiple handling of waste;

(2) bio-degradable wastes from fruits and vegetable markets, meat
and fish markets, hortieulture waste from parks and gardens, shall
be collected separately and to the extent feasible market waste may
be processed or treated within the market area and horticulture
waste within parks and gardens to make optimum use of such
wastes and minimise the cost of collection and transportation of
such waste;

(3) large institutional premises, residential complexes shall be
motivated and incentivized to process bio-degradable waste within
their campus to the extent it is feasible to do so;

(4) construction and demolition wastes or debris shall be
separately collected and processed by the urban local body or
agency appointed by it for the purpose of its processing and
disposal without mixing the same with bio-degradable, recyclable
or non recyelable combustible wastes that shall be collected from
the door step;

(5) dairy waste shall be collected separately and regulated as may
be prescribed in the municipal bye-laws;

(&) appropriate user fees or charges shall be levied from the waste
generator for sustainability of operations of solid waste
management.

(3) | Sweeping of (1) urban local body shall arrange for cleaning of roads, streets,
street and lanes, bye lanes, surface drains and public places at regular
cleaning of intervals and use containerized tricyeles, containerized handearts,
surface drains | and suitable motorized or non motorized devices for collection of

such waste;

(2) synchronise with the system of secondary storage and
transportation of such waste without necessitating deposition of
such waste on the ground; and

(3) thewaste shall not be mixed at any stage with the solid waste
collected from the door step.

(4) | Secondary (1) segregated solid waste collected from the door step as per 2
Storage above shall, as far as practicable, be transported directly to

respective waste processing facility having facility of sorting and
recovery of recyclable waste and in absence of such arrangement,
the waste collected from the doorstep shall be taken to waste
storage depots for secondary storage of waste;

(2) waste depots shall have covered containers for separate storage
of bio-degradable or wet waste and non bio-degradable or dry
waste collected from the doorstep;

(3) the street sweepings and silt collected from the surface drains
shall not be left or accumulated on roadsides and shall be
transported directly to waste disposal facility or shall be
temporarily stored in covered bins or containers kept separately
for secondary storage of inert wastes at suitable locations for
facilitating onward transportation of such waste to the disposal
site; if the street sweepings contain bio-degradable or recyclable
waste, such waste shall be segregated and sent to respective
processing facility;

(4) the secondary storage vehicles or containers shall synchronise
with transportation system to avoid multiple handling of waste;
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(5) secondary storage of waste in open spaces on the roadsides or

open plots or in cylindrical concrete bins or open masonry bins
shall be dispensed with;

(6) urban local bodies shall where mnecessary, establish and
maintain covered secondary storage facilities in such a manner as
they do not create unhygienic and insanitary conditions around it
and the following criteria shall be taken into account while
establishing and maintaining storage facilities, namely:-

(a) storage facilities shall be created and established by taking
into account quantities of waste generation in a given area
and distance required to be travelled by the waste
collectors to deposit the waste at the storage facility;

(b) storage faeility shall be so placed that it is aceessible to
users;

(c) storage facilities to be set up by urban local bodies or any
other agency shall be so designed that waste stored is not
exposed to open atmosphere and shall be aesthetically
acceptable and user-friendly and shall not be accessible to
stray animals and birds;

(d) storage facilities shall be a covered bins or containers of
appropriate design including flaps and shall have ‘easy to
operate’ design for handling, transfer and transportation of
waste and handling during evacuation of waste should be
user friendly and not cumbersome;

(e) bins for storage of bio-degradable wastes shall be painted
green, those for storage of recyelable wastes shall be
painted blue and those for storage of street sweepings and
silt shall be painted black;

(f) the design shall be developed in accordance with local
practices and material available to ensure minimal impact
on health and environment;

(g) manual handling of waste shall be minimised and waste
handlers shall be given personal protection equipment to
avoid direct contact with the waste;

(7) Construction & [Demolition waste shall be separately stored in
enclosed areas or containers separately without mixing this waste
with waste collected from door step or street sweepings;

(8) bio-medical wastes, industrial wastes, e-waste and domestic
hazardous wastes shall not be brought to the secondary waste
storage depots or mixed with solid wastes and such wastes shall be
handled as specified in specific rules framed for management of
such wastes and domestic hazardous waste may be handled as
directed by the state pollution control board or pollution control
committee; and

(9) secondary storage bins if placed shall be cleaned at regular
intervals at least once in a month and shall be painted at least once
in a year.

Material
recovery
facilities

The urban local body shall designate temporary storage spaces and
setup material recovery facility where non bio-degradable or
recyclable solid waste collected from the doorstep shall be
temporarily stored by the urban local body or operator of the
facility before solid waste processing or disposal is taken up in
order to facilitate segregation, sorting and recovery of various
components of recyclable waste by informal sector of waste pickers
or any other staff or agency engaged by the urban local body for
the purpose and such sorting facilities shall be so designed that the
solid waste stored is not exposed to open atmosphere and shall be
user-friendly.

(6)

Transportation
of solid wastes

(1) waste collected from the door step in motorised vehieles shall
be directly transported to the processing facility through material
recovery facility to be set up at the waste processing site or to the
transfer station or transfer point or waste storage depots for
facilitating, sorting and bulk transfer of waste to the processing
facility in large hauling vehicles or containers;

(2) vehicles used for transportation of wastes shall be covered and
shall have a facility to prevent waste spillage and leachate
dropping from the wehicles on the ground en-route to the
processing or disposal facility.

(3) waste shall not be wisible to public, nor exposed to open
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environment preventing their scattering;

(4) waste stored at the secondary waste storage depots in covered
bins or containers shall be attended daily and waste picked up
before container start overflowing;

(5) bio-degradable waste stored in green and recyclable and
combustible and domestic inert waste stored in blue containers at
the waste storage depots shall be transported to respactive
procassing facilities in a segregated manner and the inerts street
sweepings and silt collected from the drains shall be stored in
black containers and shall not be allowed to be mixed with the
waste collected from the door step or those stored in green or blue
containers and such inert waste shall be directly taken to waste
disposal facility or to the processing facility, if and when created
for processing;

(6) separate transportation of domestic hazardous waste shall be
arranged as directed by the State Pollution Control Board or the
pollution control committee, as the case may be;

(7) construction and demolition waste shall be transported in
covered vehicles separately to construetion and demolition waste
procassing faeility; and

(8) transportation vehicles shall be covered and so designed that
multiple handling of wastes, prior to final disposal, is avoided.

Processing
solid wastes

of

(1) urban local bodies shall adopt suitable technology or
combination of appropriate technologies, with emphasis on
decentralised processing to make use of all components of wastes
that can be processed so as to minimise burden on landfill.
Following criteria shall be adopted, namely.-

(a) biodegradable wastes shall be processed by bio-methanation,
composting, vermi composting, anaerobic digestion or any other
appropriate biological processing for stabilisation of wastes.

(b) it shall be ensured that composting or any other end product
shall comply with standards as specified in Schedule-II and also
ensure that no damage is caused to the environment during this
Process;

() to the extent feasible market waste may be processed or treated

within the market area and horticulture waste within parks and
gardens to make optimum use of such wastes and minimise the
cost of eollection and transportation of such waste;

(d) dairy waste shall be used for bio-methanation or vermi-
composting or aerobic composting, either separately or with other
bio-degradable solid waste;

(&) arrangement shall be made to provide segregated recyclable
material to the reeyeling industry through waste pickers or any
other agency engaged or authorised by the urban local body for the
purpose;

(f) residual combustible wastes shall be utilized for supplying as a
feedstock for preparing refuse derived fuel (RDF) or for generating
energy or power from the waste by adopting proven waste to
energy technologies for which emission standards as well as
standards for dioxins and furans have been preseribed by the
Central Pollution Control Board;

(2) non-recyclable plastics and other high calorific content waste
may be utilized for co-processing in cement kilns or for polymer
or fuel production or manufacturing of products such as door
panels and the like nature;

(k) construction and demolition and other imert wastes shall be
utilized for making bricks, pavement blocks, construction
materials such as aggregates; and

(i) urban local body or the operator of a faeility planning to use
other state-of-the- art technologies shall approach the Central
Pollution Control Board to get the standards laid down before
applying for grant of authorisation.

(8.)

Disposal
solid wastes

of

(1) land filling or dumping of mixed waste shall be stopped soon
after the timeline as specified in Rule 10 for setting up and
operationalisation of sanitary landfill is over;

(2) landfill shall only be permitted for non-usable, non-recyelable,
non-biodegradable, non-combustible and non-reactive inert waste
and other wastes such as residues of waste processing facilities as
well as pre-processing rejects from waste processing facilities and
the landfill sites shall meet the specifications as given in Schedule—
I, however every effort shall be made to recycle or reuse the rejects
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to achieve the desired objective of zero waste going to landfill;

(3) landfill site shall provide an appropriate facility for sorting,
storing and transportation of recyclable material to the processing
facility and ensure that such wastes do not get land filled;

(5) all old open dumpsites and existing operational dumpsites
shall be carefully investigated and analyzed about their potential of
bio-mining and bio-remediation and aetions shall be taken
accordingly in cases where such course of action is found feasible;
and

(&) in absence of potential of bio-mining and bio-remediationof
dumpsite, it shall be scientifically capped as per landfill capping
norms to prevent further damage to the environment.

16. Criteria for setting-up solid waste processing and treatment facility.- (1) The
urban local body or state agency authorised by urban development department of the State
Government or Union Territory Administration shall identify land for setting up the solid waste
processing and treatment facilities and notify such sites.

(2) The operator of the facility shall design and set up the facility as per the technical guidelines
issued by the Central Pollution Control Board in this regard from time to time and the manual of
Central Public Health and Environmental Engineering Organisation, Iew Delhi.

(3)The operator of the facility shall obtain the approval from the State Pollution Control Board
or Pollution Control Committee,

(4)The State Pollution Control Board or Pollution Control Committee shall monitor the setting
and operation of the solid waste processing and treatment Facility.

(5)The operator of the faeility shall be responsible for the safe and environmentally sound
operations of the solid waste processing and treatment facility and its closure and post closure
phase as per the guidelines issued by Central Pollution Control Boardfrom time to time and the
Manual of Central Public Health and Environmental Engineering Organisation, IVew Delhi.

(6)The operator of the solid waste processing and treatment facility shall submit annual report
in Form III.

17. Criteria and actions to be taken for solid waste management in hilly areas.-In
the hilly areas, the duties and responsibilities of the urban local bodies shall be the same as
mentioned in rule 13 with additional clauses in rule 14(4) as under:

(@) urban local body shall frame and prohibit citizen from littering wastes on the streets and give
strict direction to the tourists not to dispose any non bio-degradable waste such as paper, water

bottles, liquor bottles, soft drink canes, tetra packs, any other plastic or paper waste and any
other bio-degradable waste on the streets or down the hills and instead deposit such waste in the
litter bins that may be placed by the urban local body at all tourist destinations.

(b) urban local body shall arrange to convey the provisions of solid waste management under
the bye-laws to all tourists visiting the hilly areas at the entry peint in the town as well as
through the hotels, guest houses or like where they stay and by putting suitable hoardings at
tourist destinations.

() urban local body may levy solid waste management charge from the tourist at the entry point
to make the solid waste management services sustainable.

(d) urban local body shall arrange to pick up all such segregated waste deposited in the litterbins
on a day to day basis or authorise waste pickers or civil societies or any private agency to do so.

(e) door to door collection of domestic, commercial and other non residentialsolid waste shall be
carried out using small covered pick up vans from the areas which are accessible to such
vehicles;

(f) waste shall be picked up and transported in a segregated manner and the vehicles shall have
special type of horn, to alert the waste generators about its arrival for solid waste collection;

(2) segregated waste collection from narrow lanes and inaccessible hilly areas shall be done
using backpacks having small containers upto 5o litre capacity or local traditional load-bearing
methods like pack animals, shoulder-poles or head-bands, bag-wheelers;

(h) waste collectors shall be provided protective clothing and mask to avoid direct contact with
Solid Waste and a whistle to announce their arrival for waste collection;

(i) waste collected from the doorstep shall be taken to the nearest point identified by the urban
local body from the collection area for decentralised processing of bio-degradable waste;

(j) waste picker association, civil societies and private entrepreneurs shall be encouraged to take
up the work of door to door collection of segregated waste and decentralised bio-methanation or
composting as may be deemed appropriate;

(k) urban local body may provide viability gap funding to such entrepreneurs to ensure that bio-
degradable waste get processed in a decentralised manner;

(1) urban local body shall identify and allot suitable space on the hills for setting up
decentralised waste processing facilities and step garden system may be adopted for optimum
utilization of hill space;

(m) recyclable material, if collected by urban local body may be given away to recyclers for
recycling of such waste;
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(n) construction of landfill on the hill shall be avoided. If a suitable land could be identified in
the plain areas down the hill within 25 kilometers, a transfer station at a suitable enclosed
location shall be setup to collect residual waste from the processing facility and inert waste. In
case of non-availability of such land, efforts shall be made to adopt zero waste concept and
minimise waste going to landfill, it shall be ensured that by properly segregating , recyeling and
reusing of waste including rejects and inert wastes by converting such wastes into useable
products; and

(0) heavyfines may be imposed by the urban local body on those who litter the waste.

18. Criteria for waste to energy process.- (1) Any non recyclable waste having high
calorific value of 1000 Keal or more shall be utilised for generating energy and shall not be
disposed of on landfills.

(2) High calorific value waste shall either be directly utilized for energy production or by
preparing refuse derived fuel for energy production or give away as feed stock for preparing
refuse derived fuel.

(3) High calorific wastes shall be used for co-processing in cement plants or for power
generation in independently installed waste to energy power plants.

(4) The urban local body or an operator of facility or an agency designated by them or an
independent operator shall submit a proposal on the setting up of ‘Waste to Energy’ plant to the
State Pollution Control Board or Pollution Control Committee for consideration.

(5) The State Pollution Control Board or Pollution ControlCommittee, on receiving a proposal
from urban local body or an operator on behalf of these authorities for setting up waste to
energy facility other than small facility, treating less than 5 tonnes per day waste, shall examine
the same and grant permission.

(6) If the proposal includes the technology other than the one for which standards have been
praseribed by the eentral pollution control board, the State Pollution Contrel Board or Pollution
Control Committee shall forward the proposal with its recommendations to Central Pollution
Control Board for prescribing suitable standards.

19. Time frame for implementation.-Necessary infrastructure for implementation of
these rules shall be created by the Urban Local Bodies and Prescribed Authorities, as the case
may be, on their own directly or by engaging agencies within the time frame specified below:

ime limit
rom the
date of
otification
of rules

1. No. Activity

(1) fdentification of suitable sites for setting up solid waste processing  1year
facilities

(2) fidentification of suitable sites for setting wup common| 1year
regional sanitary landfill facilities for suitable clusters of urban locall
bodies under 0.5 million population and for setting up commeon regionall
sanitary landfill facilities or stand alonesanitary landfill facilities by alll
mrban local bodies having a population of 0.5 million or more .

(3) [procurement of suitable sites for setting up solid waste processing facility
and sanitary landfill facilities

2 years

(4) Pnforeing waste generators to practice segregation of bio degradable
recyclable combustible, domestic hazardous and inert solid wastes af]
souree ,

2 years

door collection of segregated wasteand itj 2 years

(5) ure door to
ransportation in covered vehicles to processing or disposal facilities.

(6) Esure separate storage, collection and transportation of construction] o years
i

d demolition wastes

(7) |setting up solid waste processing facilities by all urban local bodies|
having 100000 or more population

2 years

(8) [setting wup solid waste proeessing facilities by urban locall
bodies below 100000 population.

3 years

(9) [etting up common or stand alone sanitary landfills by or for all urban]|
local bodies having 0.5 million or more population for the disposal of]
lonly such residual wastes from the processing facilities as well as
lntreatable inert wastes as permitted under the rules

3 years

(10) [etting up commen or regional sanitary landfills by all urban local bedies|
mnder o.5 million population for the disposal of permitted waste under|
the rules

4 years

11 years

‘ (11) [bio—remediation or capping of old and abandoned dump sites

20. State Level Advisory Body. —

(1) Every State Government and Union territory shall constitute a State Level Advisory Body
within six month from the date of notification of these rules.

(2)The body shall be constituted by Urban Development Department of the concerned State
Government or Union Territory.

(3)The constitution of the State Level Advisory Bedy shall be as follows:



S1. Designation
No
1. [Secretary, Department of Urban Development/ Local selff Chairperson, ex-
lgovernment department of the state officio
2. [One representative of Panchayats or Rural developmentj Member, ex-
Department not below the rank of Joint Secretary to state| officio
[overnment
3. [One representative from Ministry of Environment| Member, ex-
[Forest& Climate Change Government of India officio
4. [One representative from Ministry of Urban Development, Member, ex-
Government of India officio
5. [One representative from the Central Pollution Control Member, ex-
oard officio
6. [One representative from the State Pollution Control Member, ax-
oard or Pollution Control Committee officio
7. |One representative from Indian Institute of Technology o] Member,Ex-
ational Institute of Technology officio
8. |Chief town planner of the state | Member
9. Fb:ee representatives from the Urban local bodies ‘ Members
10. [One representative from reputed Non-Governmental Member
rganisation or Civil Society working in the field o
nvironment or waste management
11. [One representative from a body representing Industries afj Member
he state or central level
19, [Two subject experts | Members

(4) The State Level Advisory Body shall meet at least onece in six months to review all the matters
related to implementation of these rules, implementation of state policy and strategy on solid
waste management and give advice to state government for taking measures that are necessary
for expeditious and appropriate implementation of these rules.

(5) The copies of the review report shall be forwarded to all the ‘Prescribed Authorities’ under
these rules for necessary action.
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21. Annmal report.-

(1)the urban local body shall furnish its annual report in Form-IV to state pollution control
board or pollutioncommittee and the seeretary-in-charge of the department of urban
development of the concerned state or union territory in case of metropolitan eity and to the
director of municipal administration or commissioner of municipal administration or officer in
charge of urban local bodies in the state in case of all other urban local bodies of state on or
before the 30t day of June every year.

(2) The operator of facility shall submit the annual report to the urban local body in Form-III.

(3) Each state pollution control board or pollution control committes as the case may be, shall
prepare and submit the consolidated annual report to the central pollution control board on the
implementation of these rules and action taken against non complying urban local bedy by the
30" day of September of each year in Form-V.

(4) The central pollution control board shall prepare a consolidated annual review report on the
status of implementation of these rules by urban local bodies in the country and forward the
same to the ministry of urban development and ministry of environment, forest and climate
change, along with its recommendations before the 30* day of December each year.

(5) The annual report will be reviewed by the ministry of environment, forest and climate
change inviting concerned stakeholders including ministry of urban development, ministry of
new and renewable energy, ministry of agriculture and ministry of health and give suitable
instruetions and gnidance to the states as may be necessary for taking corrective measures.

22. Aecident reporting- When an accident occurs at any solid waste processing or treatment
or disposal facility or landfill site, the officer in charge of solid waste management in the urban
local body or an operator of facility shall forthwith report of the accident in Form-VI to the
Commissioner or Chief Executive Officer of the urban local body and the instructions issued by
the said authority shall be followed.

CHAPTER =
Construction and Demolition Waste
23. Roles and responsibilities.- The roles and responsibilities of different stake holders
for management of construction and demolition waste as specified in Schedule IIT shall be as

under:

(1) Responsibility of the waste generator for management of construction and
demolition waste.-



(a) every waste generator shall prima-facie be responsible for collection, segregation of concrete,
soil and others and storage of construction and demolition waste generated, as directed /motified
by the concerned loeal body in eonsonanece with these rules. The generator shall ensure that
other waste (such as solid waste) does not get mixed with this waste and it is stored and
disposed separately. Large generators shall segregate this waste into four streams— i) conerete,
ii) soil, iii) steel, wood and plastics and iv) other construction and demolition waste such as
bricks and mortar;

(b) every waste generator who requires permit for construction under local building by-laws
shall give an undertaking for disposal of construction and demolition waste as per the bye laws
or rules of the local body;

(¢) The large waste generator shall submit waste management plan and get appropriate
approvals from the urban local body before starting construction or demolition or remodeling
work and keep the concerned authorities informed regarding the relevant activities from the
planning stage to the implementation stage and this should be on project to project basis;

(d) everywaste generator shall keep the construction and demolition waste within the premise or
get the waste deposited at collection centre or handover it to the authorised processing facilities
of construction and demolition waste; and

(e) every waste generator shall see that there is no littering or deposition of econstruction and
demolition waste in a manner, which causes obstruction to the traffic or the public or drains.

(f) everywaste generator shall pay relevant charges for collection, transportation, processing and
disposal as notified by the concerned authorities.

(2) Responsibility of service provider and their contractors for management of
construction and demolition waste.-

(a) services providing authorities who provide services like water, sewerage, electricity,
telephone, roads, drainage ete. often generate construction and demolition waste during their
activities, which includes excavation, demolition and eivil work and these departments need to
have comprehensive waste management plan covering segregation, storage, collection, reuse,
recycling, transportation and disposal of construction and demolition waste generated during
the works;

(b) such authorities shall remove all construction and demolition waste and clean the area every
day if possible or depending upon the duration of the work, the quantity and type(s) of waste
generated, appropriate storage and collection a reasonable timeframe shall be worked out in
consultation with the concerned urban local body;and

(c) in case they do not have the logistics to carry out such work, they shall tie up with the
authorised agencies and pay the relevant charges as notified by the urban loeal body and also
submit proof for dispesal.
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(3)  Duties of urban local body for management of construction and demolition
waste.-

(a) urban local body shall issue detailed directions with regard to proper management of
construction and demolition waste within its jurisdiction in consonance with these rules and the
urban loeal body shall seek detailed plan or undertaking as applicable from construction and
demolition waste generator;

(b) such plan shall chalk out stages, methodology and equipment use, material involved in the
overall activity and final clean up after completion of the job and it should specifically mention;

(e) if any industrial hazardous or toxic material or nuclear contamination is involved or
expected, urban loeal body shall seek assistanee from conecerned authorities in case of nuelear or
toxic material;

(d) urban local body shall make arrangements for placement of appropriate containers or skips
or other containers and their removal at regular intervals or when they are filled either through
own resources or by appointing private operators;

(e) urban local body shall get the collected waste transported to appropriate sites for further
processing and disposal either through own resources or by appointing private operators, who
shall be the authorised agency and in case of private operators, the urban local body shall work
out the cost of service in a transparent manner;

(f) urban local body shall give incentives to any generator who plans an appropriate salvage
plan, processing, and recyeling, de-construction and above all in-situ recyeling;

(g) urban local body shall examine and sanction the waste management plan and the waste
management plan shall be sanctioned within a period of one month or building plan approval,
whichever is earlier from the date of submission;

(h) each urban local body shall keep track of the generation of construction and demolition
waste within its jurisdiction and ereate a continuous data base for at least one year at a time and
this exercise shall then be repeated onee in every 3 years;

(i) in consultation with expertinstitutions, the urban local bodies shall plan for appropriate
management of construction and demolition waste generated including processing facility and
further plan to use the recycled products in the best possible manner;

(j) expert institutions may also suggest ways to introduce ‘de-construction’ activity from the
construction planning stage and provide assistance in this matter;

(k) the town and country planning department or urban development department or urban
local body shall identify suitable sites for setting up processing facilities for construction and



demolition waste according to the parameters necessary for such projects and identified land
shall be incorporated in the approved land use plan so that there is no disturbance to the
processing facility on a long term basis and ‘WWo Development zone’ shall be notified around the
site to safeguard the facility.

(1) in cities where land is not available for processing and disposal, the urban loeal body and
State pollution control board or pollution control committee shall constitute a committee of
experts for suitable sites along with measures for pollution control for such facility;

(m) the urban local body shall ensure a sustained system of information, education and
communication (IEC) for eonstruction and demolition waste through collaboration with expert
institutions and ecivil societies.

(n) urban local body shall arrange and plan for information dissemination through their own
website and through publie workshops and public awareness programs;

(0) urban local body shall make provision for giving incentives for use of recycled material in the
construetion activity;

(p) urban local body shall submit the annual report to the State Pollution Control Board in Form
IX.

(4) Duties of State Pollution Control Board or Pollution Control Committee for
management of construction and demolition waste.-

(a) the state pollution control board or pollution control committeeshall monitor the
implementation of these rules by the concerned local bodies and the competent authorities at
local level and the annual data shall be sent to the Central Pollution Control Board and the State
Government or Union Territory or any other state level nodal agency identified by the State
Government or Union Territory administration for generating state level comprehensive data;

(b) suchreports shall also contain the comments and suggestions of the state pollution eontrol
board or pollution control committee with respect to any comments or changes required;

(c) the state pollution control board or pollution control committee after examining the
application received in Form VII shall give authorisation to construction and demolition waste
processing facility in Form-VIII as specified under these rules; and

(d) thestate pollution control board or pollution control committeeshall prepare annual review
report in Form X with spacial emphasis on the implementation status of compliance with these
rules and forward report to central pollution control board before the 31 May for each financial
year.
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(3) Duties of State Government or TUnion territory administration for
management of construction and demolition waste.-

(a) TheState Government or Union territory administration shall prepare their policy document
with respect to management of construction and demolition waste in line with these rules within
one year from date of final notification of these rules and

(b) the State Government or Union territory administration shall also facilitate identification of
appropriate land for setting up processing and recycling facilities in different cities through land
use plan and identification of waste land.

(6) Duties of the Central Pollution Control Board for management of construction
and demolition waste.-

(a) The Central Pollution Control Board shall prepare operational guidelines related to
environmental management of construction and demolition waste management;

(b) data received from the state pollution control boards or pollution control committeeshall be
analyzed and collated by the Central Pollution Control Board so that these rules can be reviewed
from time to time;

(e) central pollution control board shall coordinate with all the state pollution control board and
pollution control committees for any matter related to development of environmental
standards; and

(d) Central Pollution Control Board shall forward annual compliance report to Central
Government before the 30t September for each financial year based on reports given by state
pollution control boards of pollution control committees;

(7) Responsibility of Bureau of Indian Standards (BIS) and Indian Roads Congress
(IRC).-The Bureau of Indian Standards and Indian Roads Congressshall beresponsible for
preparation of code of practices and standards for use of recycled materials and products of
eonstruction and demolition waste in respeet of construetion activities. The role of Indian Road
Congress shall be specific to the standards and practices pertaining to construetion of roads.

(8) Responsibility of the Central Government for management of construction and
demolition waste.-

(a)the Ministry Of Urban Development, and the Ministry of Rural Development,Ministry of
Panchayat Raj, shall be responsible for facilitating urban local bodies in compliance of these
rules; and

(b) theMinistry of Environment, Forest and Climate Change shall be responsible for reviewing
implementation of these rules as and when required.



(9) Responsibility of expert organizations.- Expert organizations or institutions
mandated by the Central Government or any State Government or Union territory
administration shall analyse the data gathered at state and national levels and evolve ways
through research anddevelopment) to use such material in the best possible manner depending
on use of locally available construction material.

24. Criteria for storage and processing or recyveling facilities for construction and
demolition waste.-

() the selection of the site for storage and processing or recyeling faeilities for construetion and
demolition waste shall be as per the criteria given in Schedule V; and

(b) the operator of the facility shall apply in Form VII for authorisation from State Pollution
Control Board.

25. Timeline for implementation of provisions of these rules for management of
construction and demolition waste management.-The timeline for implementation of
these rules shall be as given below:

(2) one year and six months from the date of its notification for million plus cities based on 2011
census of India;

(b) two years from the date of its notification for 0.5 to 1 million cities based on 2011 census of
India;

(c) three years from the date of its notification for other cities (< 0.5 million populations) based
on 2011 census of India; and

(d) timeframe for planning and implementation for these shall be as given Schedule IV.

26. Monitoring compliance of the provisions of these rule for construetion and
demolition waste management.-The respective urban local body, state pollution control
board or pollution control committeeas the case may be shall monitor implementation of these
rules.

a27. Accident reporting by the construction and demolition waste processing
facilities.-When an accident occurs at any construction and demolition waste processing/
treatment or disposal facility, the officer in charge the facility in the urban local body or the
operator of the facility shall forthwith report of the accident in Form-XI to urban local body, as
applicable and the instructions issued by the said authority shall be followed.

SCHEDULEI
See [ Rule 3(2)(xv), 13 (1) (v), 14 (1) (b), 14 (1) (e), 14(4), 15(8) (2)[

Specifications for Landfill Sites
Al Criteria for site selection.-

1.In areas falling under the jurisdiction of ‘Development Authorities’ it shall be the
responsibility of such Development Authorities to identify the landfill sites and hand over the
sites to the concerned municipal authority for development, operation and maintenance.
Elsewhere, this responsibility shall lie with the concerned municipal authority.

2. Selection of landfill sites shall take into consideration the relevant environmental issues.

3. The landfill site shall be planned, and designed and developed with proper documentation of
construction plan as well as a closure planin a phased manner. In case of creation of a new
landfill facility is created adjoining an existing landfill site, the closure plan of existing landfill
should form a part of the proposal of such new landfill.

4.The landfill sites shall be selected to make use of nearby wastes processing facilities.
Otherwise, wastes processing facility shall be planned as an integral part of the landfill site.

5.Landfill sites shall be set up as per the guidance notes or guidelines formulated by the
Ministry of Urban Development, Government of India.

6.The existing landfill sites which are in use for more than five years shall be improved in
accordance of with the specifications given in this Schedule.

7. The landfill site shall be large enough to last for at least 20-25 years and shall develop landfill
cells’ in a phased manner to avoid water logging and misuse.

B.The landfill site shall be away from habitation clusters, forest areas, water bodies,
monuments, National Parks, Wetlands and places of important cultural, historical or religious
interest and the distance to be maintained, as preseribed by the State Enwironment Impact
Assessment Authority (SEIAA) or the state pollution control board or pollution eontrol
committee onthe case to case basis for management of solid waste management plan or 100
meter away from river, 200 meter from a pond, 500 meter from Highways, Habitations, Public
Parks and water supply wells and 20 km away from Airports or Airbase. However in a special
case, landfill site may be set up within a distance of 10 and 20 km away from the
Airport/Airbase after obtaining no objection certificate from the eivil aviation authority/ Air
force as the ease may be. The Landfill site shall not be permitted within the zone of coastal
regulation, wetland, Critical habitat areas, sensitive eco-fragile areas and flood plains as
recorded for the last 100 years.
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9. A buffer zone of no development shall be maintained around landfill sites and sites for
processing and disposal of solid waste. The sites for landfill, and processing and disposal of solid
waste shall be incorporated in the Town Planning Department’s land-use plans. The buffer zone
shall be prescribed by the State Environment Impact Assessment Authority (SELIAA) or State
Pollution Control Board or Pollution Control Committee, on the case to case basis. The site, as
approved by the State Environment Impact Assessment Authority shall be notified by the
concerned Local Government.

10.  The biomedical waste shall be disposed of in accordance with the Bio-medical Waste
(Management and Handling) Rules, 1908, as amended. The hazardous waste shall be managed
in accordance with the Hazardous Waste (Management, Handling and Trans-boundary
Movement) Rules, 2008, as amended, from time to time. The E-waste shall be managed in
accordance with the e-Waste (Management and Handling) Rules, 2011.

11. Facilities to be created for ‘temporary storage’ of solid waste in each landfill sites for
incoming wastes in case of shutting down of waste processing plants; which shall be taken again
for further processing. The landfill site shall have provisions for using as temporary storage
during emergeney or natural calamities

B. Criteria for development of facilities at the site.-

1. Landfill site shall be fenced or hedged and provided with proper gate to monitor incoming
vehicles or other modes of transportation.

2. The landfill site shall be well protected to prevent entry of unauthorised persons and stray
animals.

3. Approach and other internal roads for free movement of vehicles and other machinery shall
exist at the landfill site. The approach/internal roads shall be concreted or paved so as to avoid
generation of dust particles due to vehicular movement.

4. The landfill site shall have waste inspection facility to monitor waste brought in for landfill,
office facility for record keeping and shelter for keeping equipment and machinery including
pollution monitoring equipment. The operator of the facility shall maintain record of waste
receiving, processing and disposal.

5. Provisions like weigh bridge to measure quantity of waste brought at landfill site, fire
protection equipment and other facilities as may be required shall be provided.

6. Utilities such as drinking water and sanitary facilities (preferably washing/bathing facilities
for workers)and lighting arrangements for easy landfill operations when carried out in night
hours shall be provided.

7. Safety provisions including health inspections of workers at landfill sites shall be periodically
mada.
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8. Provisions to be made for parking and cleaning or washing transport vehicles after delivery of
garbage at the site. The wastewater shall be treated to meet the prescribed standards.

C. Criteria for specifications for land filling operations and closure on
completion of landfill.-

1. Waste subjected to land filling shall be compacted in thin layers using heavy compactors to
achieve high density of the waste. In high rainfall areas where heavy compactors eannot be used
alternative measures shall be adopted.

2, Waste shall be covered immediately or at the end of each working day with minimum 10 em of
soil, inert debris or comstruction material till such time waste processing facilities for
composting or reeyeling or energy recovery are set up.

3. Prior to the commencement of monsoon season, an intermediate cover of 40-65 em thickness
of soil shall be placed on the landfill with proper compaction and grading to prevent infiltration
during monsoon. Proper drainage shall be constructed to divert run-off away from the active cell
of the landfill.

4. After completion of landfill, a final cover shall be designed to minimise infiltration and
erosion. The final cover shall meet the following specifications, namely :--

(i) The final cover shall have a barrier soil layer comprising of 60 cm of elay or amended
soil with permeability coefficient less than 1 x 107cm/sec.

(ii) On top of the barrier soil layer, there shall be a drainage layer of 15 em.

(iii) On top of the drainage layer, there shall be a vegetative layer of 45 cm to support
natural plant growth and to minimise erosion.

D. Criteria for pollution prevention.-In order to prevent pollution problems from
landfill operations, the following provisions shall be made, namely:-

1. The storm water drain shall be designed and constructed in such a way that the surface runoff
water is diverted from the landfilling site and leachates fromsolid waste locations do not get
mix with the surface runoff water. Provisions for diversion of storm water dischargesdrains
shall be made to minimise leachate generation and prevent pollution of surface water and
also for avoiding flooding and creation of marshy conditions.

&)

. Construction of a non-permeable lining system at the base and walls of waste disposal area.
For landfill receiving residues of waste proeessing facilities or mixed waste or waste having
contamination of hazardous materials (such as aerosols, bleaches, polishes, batteries, waste
oils, paint products and pesticides) minimum liner specifications shall be a composite barrier
having 1.5 mm thick high density polyethylene (HDPE) geo-membrane or geo-synthetic
liners, or equivalent, overlying oo em of soil (clay or amended soil) having permeability
coefficient not greater than 1 x 10-7 em/sec. The highest level of water table shall be at least
two meter below the base of clay or amended soil barrier layer provided at the bottom of



landfills.

3. Provisions for management of leachates including its collection and treatment shall be made.
The treated leachates shall mest the standards specified in Schedule- II. The treated leachate
shall be reeycled or utilized as permitted, otherwise shall be released into the sewerage line of
municipality for further treatment in Sewage Treatment Plants. In no case, leachate shall be
released into open environment.

4. Arrangement shall be made to prevent runoff water from landfill area entering any drain,
stream, river, lake or pond. In case of mixing of runoff water with leachate or solid waste, the
entire mixed water shall be treated by the concern authority.

E. Criteria for water quality monitoring.-

1. Before establishing any landfill site, baseline data of ground water quality in the area shall be
collected and kept in record for future reference. The ground water quality within 50 meter of
the periphery of landfill site shall be periodically monitoraed covering different seasons in a year
that is, summer, monsoon and post-monsoon period to ensure that the ground water is not
contaminated beyond acceptable limit as decided by the Ground Water Board or the State
Pollution Control Board or the Pollution Control Committee.

2. Usage of groundwater in and around landfill sites for any purpose (including drinking and
irrigation) shall be considered only after ensuring its quality. The following specifications for
drinking water quality shall apply for monitoring purpose, namely :-

IS 10500:1991, Edition 2.2(2003-0

S.No. | Parameters [)esi;able ]?rgmt (mg/1 excegt for3 pHg))
(1) Arsenic 0.01
(=) Cadmium 0.01
(3) Chrominm(as Cr® ) 0.05
(4) | Copper 0.05
(5) Cyanide 0.05
(6) Lead 0.05
7 Mercury 0.001
()] Nickel -
(9) Nitrate as NO, 45.0
(i0) |pH 6.5-8.5
(11) | Iron 0.3
(12) | Total hardness (as 300.0

CaC0y)
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(13) | Chlorides 250

(14) | Dissolved solids 500

(15) Phenolic compounds (as 0.001
CsH,0H)

(16} | Zme 5.0

(17) Sulphate (as 50,) 200

F.Criteria for ambient air aualitymonitoring.-

1. Installation of landfill gas control system including gas collection system shall be made at
landfill site to minimiseodour generation, prevent off-site migration of gases and to protect
vegetation planted on the rehabilitated landfill surface.

2, The concentration of methane gas generated at landfill site shall not exceed 25 per cent of the
lower explosive limit (LEL).

3. The landfill gas from the collection facility at a landfill site shall be utilized for either direct
thermal applications or power generation, as per viability. Otherwise, landfill gas shall be burnt
(flared) and shall not be allowed to escape directly to the atmosphere or for illegal tapping.
Passive venting shall be allowed in case if its utilization or flaring is not possible.

4. Ambient air quality at the landfill site and at the vicinity shall be monitored.

G. Criteria for plantation at landfill Site.-

1. A vegetative cover shall be provided over the completed site in accordance with the and
following specifications, namely:-

(a) Selection of locally adopted non-edible perennial plants that are resistant to drought and
extreme temperatures shall be allowed to grow;

(b) The plants grown should be of such variety that their roots do not penetrate more than
30 ems. This eondition shall apply till the landfill is stabilized;

(c) Selected plants shall have ability to thrive on low-nutrient soil with minimum nutrient
addition;

(d) Plantation to be made in sufficient density to minimise soil erosion.

(e) Green belts shall be developed all around the boundary of the landfill in consultation
with State Pollution Control Boards or Pollution Control Committees .

H. Criteria for post-care of landfill site.-



1. The post-closure care of landfill site shall be conducted for at least fifteen years and long
term monitoring or care plan shall consist of the following, namely :-

(a) Maintaining the integrity and effectiveness of final cover, making repairs and preventing
run-on and run-off from eroding or otherwise damaging the final cover;

(b) Monitoring leachate collection system in accordance with the requirement;

(c) Monitoring of ground water in accordance with requirements and maintaining ground
water quality;

(d) Maintaining and operating the landfill gas collection system to meet the standards.

2, Use of closed landfill sites after fifteen years of post-closure monitoring can be
considered for human settlement or otherwise only after ensuring that gaseous emission and
leachate quality analysis complies with the specified standards and the soil stability is ensured.

I. Criteria for special provisions for hilly areas.-Cities and towns located on hills shall
have location-specific methods evolved for final disposal of solid waste by the municipal
authority with the approval of the concerned State Board or the Committee. The municipal
authority shall set up processing facilities for utilization of biodegradable organic waste. The
non-biodegradable recyclable materials shall be stored and sent for recycling periodically. The
inert and non-biodegradable waste shall be used for building roads or filling-up of appropriate
areas on hills. Because of constraints in finding adequate land in hilly areas, waste not suitable
for road-laying or filling up shall be disposed of in specially designed landfills.
SCHEDULEII
See [ Rule 14 (1)(b), 14 (1)(e), 14(4), 15(7)(b)

Standards of processing and treatment of solid waste
A

Standards for composting:

1. The waste processing facilities shall include composting as one of the technologies for
processing of bio degradable waste.

2, In order to prevent pollution problems from ecompost plant .The following shall be complied
with, namely :-

3. The incoming organic waste at site shall be maintained prior to further processing. To the
extent possible, the waste storage area should be covered. If, such storage is done in an open
area, it shall be provided with impermeable base with facility for collection of leachate and
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surface water run-off into lined drains leading to a leachate treatment and disposal faeility;

4.Necessary precautions shall be taken to minimise nuisance of odour, flies, rodents, bird
menace and fire hazard;

5.In case of breakdown or maintenance of plant, waste intake shall be stopped and
arrangements be worked out for diversion of waste to the temporary processing site or
temporary landfill sites which will be again reprocessed when plant is in order;

6. Pre-process and post-process rejects shall be removed from the processing facility on regular
basis and shall not be allowed to pile at the site. Recyclables shall be routed through appropriate
vendors. The non-recyelable high calorific fractions to be segregated as a feedstock and sent for
RDF production/ co-processing in cement plants or to power plants. Only rejects from all
processes shall be sent for well-designed landfill site(s).

7. The windrow area shall be provided with impermeable base. Such a base shall be made of
concrete or compacted clay, 50 cm thick, having permeability coefficient less than 107 em/sec.
The base shall be provided with 1 to 2 per cent slope and cireled by lined drains for collection of
leachate or surface run-off;

8. Ambient air quality monitoring shall be regularly carried out partieularly for checking odor
nuisance at down-wind direction on the boundary of processing plant.

9. Leachate shall be re-circulated in compost plant for moisture maintenance.

10.  The end product compost shall meet the standards prescribed under Fertilizer Control
Order 2000,/2013.

11. In order to ensure safe application of compost, the following specifications for compost
quality shall be met, namely:-

Parameters Organic Compost Phosphate Rich
(FCO zo009) Organiec Manure
(FCO 2013)
Arsenie (mg/Kg) 10.00 10.00
Cadmium (mg/Kg) 5.00 5.00
Chromium (mg/Kg) 50.00 50.00
Copper (mg,/Kg) 300.00 300.00
Lead (mg/Kg) 100.00 100.00
Mercury (mg/Kg) 0.15 0.15
Nickel (mg/Kg) 50.00 50.00
Zine (mg,/Kg) 1000.00 1000.00
C/N ratio <20 Less than 2011
pH 6.5-7.5 (1:5 solution) maximum 6.7




Moisture, percent by weight, 15.0-25.0 25.0 7 emical oxygen demand, mg/l, max.  |250

maximum -

Bulk density (z/cm?) 10 Less than 1.6 8 senic (as As), mg/], max 0.2 2 .2

Total Organic Carbon, per 12.0 7.9

. - ! 1 r(as H, 1 ¥ X

cent by weight, minimum =] ercury (as Hg), mg/], max 0.01 01

Total Nitrogen (as N), per 0.8 04 10 ad (as Pb), mg/], max 0.1 0

cent by weight, minimum

Total Phosphate (as P.o;) 0.4 10.4 11 admium (as Cd), mg/], max 2.0 .0

percent by weight, minimum

Total Potassium (as K:0), 0.4 - 12 otal Chromium (as Cr), mg/], max. 0.0 |2.o

percent by weight, minimum

Colour Dark brown to black - 13 (Copper (as Cu), mg/], max. 3-0 -0

Odour Absence of foul Odor - L inc (as Zn), mg/l, max o

Particle size Minimum 00% material Minimum 00% material 4 » TE/% ’ ’ 5

should pass thpugh gomm | should pass th_mugh 4.0 mm 15 ickel (as Vi), mg/1, max 5.0 |3'0
IS sieve IS sieve
Conductivity (as dsm-1), not 4.0 8.2 16 ranide (as CI¥), mg/], max. 0.2 2.0 2
more than
17 oride (as Cl), mg/], max. 1000 000 00
* Compost (final product) exceeding the above stated conecentration limits shall not be used for -
food erops. However, it may be utilized for purposes other than growing food crops. 18 noride (as F), mg/], max 2.0 5
10 [Phenolic compounds (as C:H;0H) mg/l}i.0 5.0 -

B. Standards for treated leachates.-The disposal of treated leachates shall follow the rax.

following standards, namely:-
Standards
( Mode of Disposal )
5.No [Parameter
Inland surfacePublic sewers [Land
water disposal
1. uspended solids, mg/], max 100 600 00
3. |Dissolved solids (inorganic) mg/l, max. [2100 2100 100
3 H value .S too.0 .5 too.0 .5too.0
4 monical nitrogen (as N), mg/l, max. |50 o
5 [Total Kjeldahl nitrogen (as I), mg/l}ioco - -
max.
a iochemical oxygen demand (3 days atjzo 350 100
270 C) max.(mg/1)

Note : While discharging treated leachates into inland surface waters, quantity of leachates
being discharged and the quantity of dilution water available in the receiving water body shall be
given due consideration.

C. Standards for incineration:
The incinerators shall meet the following standards, namely:-

Emission standards

The stack emission standards for Ineinerator/Thermal technologies in Solid Waste
treatment/disposal facility:-

Parameter Emission standard

Particulates 50 mg/Nm? Standard refers to half hourly average
value

HCl 50 mg/Nm3 Standard refers to half hourly average
value




S0= 200 mg/Nm? Standard refers to half hourly average
value

co 100 mg/INm? Standard refers to half hourly average
value

5o mg/Nm3 Standard refers to daily average value

Total Organic Carbon 20 mg/INm3 Standard refers to half hourly average
value

HF 4 mg/Nm? Standard refers to half hourly average

value

(wif) All the facilities in twin chamber inecinerators shall be designed to achieve a minimum
temperature of 950°C in secondary combustion chamber and with a gas residence
time in secondary combustion chamber not less than = (two) seconds.

(viti) Incineration plants shall be operated (combustion chambers) with such
temperature, retention time and turbulence, as to achieve total Organic Carbon
(TOC) content in the slag and bottom ashes less than 3%, or their loss on ignition is
less than 5% of the dry weight.

Schedule III: Management of Construction and Demolition (C&D) Waste
See [Rule 23]
PART A

NOx (NO and NO=2
expressed as NOz2 )

400 mg,/Nm3

Standard refers to half hourly average
value

Total dioxins and
furans

0.1 ng TEQ/Nm?

Standard refers to 6-8 hours sampling.
Please refer guidelines for 17 concerned
congeners for toxic equivalence values to
arrive at total toxic equivalence.

Cd + Th + their

o.05 mg/Nm?

Standard refers to sampling time

compounds anywhere between 30 minutes and 8
hours.

Hg and its 0.05 mg/Nm? Standard refers to sampling time

compounds anywhere between 30 minutes and 8

hours.

Shb + As+ Pb + Cr + Co
+Cu+Mn+Ni+V+
their compounds

0.5 mg/INms3

Standard refers to sampling time
anywhere between 30 minutes and 8
hours.

[Note:All values corrected to 11% oxygen on a dry

basis.

Note:

(1) Suitably designed pollution control devices shall be installed or retrofitted with the

ineinerator to achieve the above emission limits, if necessary.

(it) Waste to be incinerated shall not be chemically treated with any chlorinated

disinfectants.

(iii) Chlorinated plastics shall not be incinerated.

(iv) Toxic metals in incineration ash shall be limited within the regulatory quantities as
specified in the Hazardous Waste (Management, Handling and Trans boundary

Movement) Rules, 2008, as amended from time to time.

(v) Only low sulphur fuel like LDO or LSHS or Diesel shall be used as fuel in the

incinerator.

(vi) The CO=2 concentration in tail gas shall not be less than 7%.

SL Parameters
No.

Compliance Criteria

Prior to the construction or demolition work as per these
rules. The generator shall obtain permission from local
body and shall submit the waste management plan of C&D
waste,

1 | Plan approval by
local body

1. Littering of C&D waste shall be strictly prohibited.
2. | Storage, collection
and transportation ii.
of C&D waste

C&D waste shall be stored separately and not allowed
to get mived with other waste (e.g., munieipal /
biomedical / e-waste / hazardous / nuclear ete.).

iit. The storage bins/designated area shall be in
accordance with the quantum and nature of the C&D
waste,

iv. Collection of the C&D waste shall be done at regular
intervals, using appropriate mechanism.

v. The collected material shall be transported to the
identified location for further processing and / or
disposal.

vi. The generators of C&D waste shall have to pay for the
services rendered for its storage, ecollection and
transportation at a rate fixed by the concerned
municipal body or any other authority designated by
the State Government.

-

. It is highly desirable that the hierarchy of using/

disposing of C& D) waste should be maintained. The
Hierarchy should be

a) Reuse as much as possible

4 | Processing and
disposal of C&D
waste
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iv.

Vi

b) Whatever cannot be reused, process & recyele, the
residue after processing and recyclingonly be
disposed in the place designated by the appropriate
authority.

. For reducing the space required for disposal of C&D

waste and for saving of natural resources, C&D waste
shall be processed (where feasible) and the products
utilized to the extent possible.

. The material rejected after due processing shall be

deposited in designated areas or landfill (last resort).
The low lying areas should not be natural drainage
channels / water bodies.

Large generators shall explore the possibility of
setting up in-situ facility for processing and reuse of
the C&D waste generated. The Local Government /
State Government would incentivize such endeavour.
Large generators should deconstruct a facility/
building rather than demolishing the same. The
deconstruction plan to be got approved by the
appropriate authority.

. Large generators shall have to pay for the processing

and disposal of C&[D waste generated by them, apart
from the payment for storage, collection and
transportation. The rate shall be fixed by the
concerned municipal body or any other authority
designated by the State Government. Those
generating 2o tons or more in one day or 300 tons per
project in a month shall be defined as large
generators.

For larger cities (say million plus), the processing
should be done through appropriate technology,
which minimises land-fillable process residues.

w

Use of reeyeled
products

. Use of recyeled C&D waste produets (such as in non-

struetural concrete, manufactured sand, paving
blocks, lower layers of road pavements, colony and
rural roads ete.) shall be incentivised in places where
there is any operational facility for recycling C8&D
waste. Such applications shall be subject to quality

ii. Procurement of such materials shall be made

requirements for the specific application. Other

suitable produets would also be encouraged (as given
in schedule IV).

mandatory to a certain percentage (say 10-20%) in
municipal and Govt. contracts subject to striet quality
eontrol.
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PARTB

Application of C&D products in operation of sanitary landfill

SIL
No.

Parameters

Compliance Criteria

(1) Drainage layer in leachate
collection system at bottom of
Sanitary Landfill and

(ii) Gas Collection Layer above the
waste at top of Sanitary
Landfill and

(ifi) Drainage Layer in top Cover
System above Gas Collection
Layer of Sanitary Landfill

For capping of sanitary landfill /
dumpsite, drainage layer at the top

i. Only crushed and graded hard material

(stone, concrete ete.) shall be used having
coarse sand size graded material (2mm —
4.75mm standard sieve size).

ii. Since the coarse sand particles will be

angular in shape (and not rounded as for
riverbed sand), protection layers of non-
woven geo-textiles may be providad,
wherever required, to prevent puncturing
of adjacent layers / components.

(L]

Daily cover

i. Fines from C&D processed waste having

size up to 2 mm shall be used for daily
cover over the fresh waste.

ii. Use of Construction and Demolition

(C&D) fines as landfill cover shall be
mandatory where such material is
available. Fresh soil (sweet earth) shall
not be used for such places and borrow-
pits shall not be allowed. Exception — soil
excavated during construction of the
same landfill.

iii. During hot windy days in summer

months, some fugitive dust problems may




arise. These can be minimised by mixing
with local soil wherever available for

limited period.
Civil construetion in a sanitary iv. Non-structural applications, e.g., kerb
landfill stones, drain covers, paving blocks in
pedestrian areas.
PARTC

Standards and specifications

Construction and Demolition (C&[)) waste as stored and collected at present, is mostly in mixed
form. Therefore, the proposed standards should address mixed aggregates or recycled
aggregates (RA), which is distinet from recyeled concrete aggregates (RCA).

Proposed standards for recyeled aggregates:

L

IL

III.

V.

Recycled aggregate (RA) may be used in making concrete for non-structural purposes.
The extent of use would be limited to non-load bearing structures only, provided the
conditions mentioned below at point no. 2 is complied with. Examples of use — wall
between two RCC load bearing members, filling walls between RCC frame, non-
industrial flooring, etc.

The RA should be free from deleterious material, such as, organic content, vegetable
matter, coal, elay lumps, external substances such as, soft fragments like pieces of
plastics, paper etc. RA should also be free from chemicals, known to be detrimental for
the strength or durability of conerete or steel reinforcement, such as, chlorides, ete.
beyond the threshold value.

Percentage of replacement of natural aggregates by RA can be up to 20% for any type of
plain conereting (PCC) work. The percentage can be inereased up to 30% for road sub-
base / base / other road related applications except wearing course. However, this
should be backed up by laboratory test reports.

RA of appropriate quality (as mentioned above) can be used for various purposes, such
as, in making kerb stones, paving blocks, conerete blocks and bricks, road sub-base,
pathways for pedestrian use, rural roads (used for walking and bicycles) ete. However, it
has to be ensured that the existing norms for strength (such as, M2o, Mag ete.) are
complied with for desired application.

Recyeled conerate aggregate (RCA) can be used in all grades of PCC (structural and non-
structural).

VI. RCA have to be pre-wetted near to SSD (saturated surface dry) conditions before use to
avoid rapid slump loss due to its high water absorption rate. Admixtures with better
slump retention effect would be useful.

VII.  Fine washed aggregates in the range of 4.75 mm to 0.075 mm (75 w) separated from C&D
waste using ‘wet’ process may be used as ‘manufactured sand’ for non-load bearing
structures.

Schedule IV: Timeframe for Planning and Implementation
See [ Rule 24(a) 25(d)]
Cities with Cities with Cities with

SL Complianece Criteria | population of o1 | population of | population of

No. million and 0.5-01 million | lessthano.5

above million

1 | Formulation of policy 12 months 12 months 12 months
by State Govt.

o | Identification of sites 18 months 18 months 18 months
for eollection &
processing facility

3 | Commissioning & 24 months 24 months 24 months
implementation of the
facility

4 | Monitoring by SPCBs 3 times a year — o times a year — | 2 times a year —

once in 4 months

onee in 6 months

once in 6
months
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#The time Schedule shall be made effective from the date of notification.




Schedule V: Criteria for Site Selection For Storage And Processing / Recyeling
Facilities For C&D Waste

A. Criteria for selection of storage and processing/recycling facilities for
construction and demolition waste
1. In areas falling under the jurisdiction of ‘Development Authorities, it shall be the

responsibility of such Development Authorities to identify the storage facility,
processing,/recycling facilities and hand over the sites to the concerned
municipal authority for development, operation and maintenance, which shall
ultimately be given to the operators by Competent Authority. Elsewhere, this
responsibility shall lie with the concerned municipal authority.

Selection of processing/recycling facility shall be based on examination of

environmental issues. The Local body shall eo-ordinate (in consultation with

Department of Urban Development of the State or the Union territory) with the

concerned organizations for giving necessary approvals and clearances to the

operators.

3. C&D waste shall be utilized in sanitary landfill for municipal solid waste of the city /
region as mentioned at Schedule IIT of this rule. Residues from C&D waste
processing / recycling industries shall be land filled in the sanitary landfill for
municipal solid waste.

4. The processing/recyeling shall be large enough to last for 20-25 years (project based
on-site recycling facilities).

5. The processing/recycling site shall be away from habitation clusters, forest areas,
water bodies, monuments, National Parks, Wetlands and places of important
cultural, historical or religious interest.

6. A buffer "Zone of no-development'* shall be maintained — 2om (for handling less
than 500 TPD C&D waste) and som (500 TPD or more) — around processing /
recycling site and shall be incorporated in the land use plans of the concerned
authority. In the case of successful implementation of ‘no-development zone’ the
buffer zone inside the facility boundary should be limited to 6m and 10m respectively
for the above mentioned capacities. Thus land required to be leased for the facility
would reduce.

(=]

*Explanatory Note:

In case the ULB / Development Authority is unable to procure a site where it is not
feasible to provide any ‘no-development zone’, the ULB would constitute a committee
comprising representation from the State Urban Dev. Department, State Pollution
Control Board / Committee and at least one Expert Institution to deliberate on the
long term impact and then give recommendation to the ULB. In case they
recommend any specific technology or modification in design of the facility, the same
should be incorporated in the bid. This way the project would be secure from
objections from the neighborheod for siting of the plant / facility.

B. Facilities at the Processing/Recycling Sites for Construction and
Demolition waste

7. Processing / recycling site shall be fenced or hedged and provided with proper gate to
monitor incoming vehicles or other modes of transportation.

8. Approach road and other internal roads for free movement of vehicles and other
machinery shall exist at the storage and processing/recycling site.

9. Provisions like weigh bridge to measure quantity of construction and demolition
waste brought at processing/recycling , fire protection equipment and other facilities
as may be required shall be provided.

10. Utilities such as drinking water, toilets and bathing facilities for workers and lighting
arrangements for safe processing/recycling operations shall be provided.

11. Safety provisions including health inspections of workers at storage,
processing/recycling and landfill site shall be periodically made.

C. Pollution prevention
In order to prevent pollution problems from processing / recycling operations, the
following provisions shall be made, namely:

(a) Provision of storm water drains to prevent stagnation of surface water;

(b) Provision of paved / concreted surface in selected areas in the processing /
recyeling facility for minimizing dust and damage to the site.

(¢) Prevention of noise pollution from processing and recyeling plant: Noise is
the main pollutant from a processing facility. In case of wet process, some
quantity of effluent may be generated which shall be treated and discharged
as per relevant norms — as per Environment (Protection) Rules, 1086.

a) Air Quality Monitoring

Work Zone air quality at the Processing/Recyeling site and ambient air quality at the
vicinity shall be monitored.

b) Noise monitoring

The measurement of ambient noise would be done at the interface of the facility with the
surrounding area, i.e., at plant boundary.

Exemption: The following projects would be exempt from the norms for pollution from dust
and noise as mentioned above:

1. For redevelopment of colonies and markets (please see definition), where in-situ
recyeling is carried out provided (a) the project is completed within 5 years (b) minimum
Bo% of the C&[) waste generated at the site is recycled / reused within the same site and
() sufficient buffer area is available to protect the surrounding habitation from any
adverse impact.

2. In-situ recycling at large construction sites (minimum one hectare site area so that some
buffer area is available) provided (a) the project is completed within 3 years and (b)
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To,

minimum 50% of the C&[) waste generated at the site is reused / recycled within the

same site.

D. Plantation at Processing / Recycling Sites

A vegetative boundary should be made around the Processing/Recycling plant/site to

strengthen the buffer zone.

FORM — 1

[Rule 153(1)(x). 14(1)(c)]

Application for obtaining authorisation under solid waste rules
for processing/recycling/treatment and disposal of solid waste

The Member Secretary
State Pollution Control Board/Pollution Control Committee

of...

Sir,

Handling) Rules, 2014 for processing, recycling, treatment and disposal of solid waste.

I/We hereby apply for authorisation under the Solid Waste (Management and

ame of the urban local body/agency
ppointed by them/ operator of facility

rrespondence address
elephone No.
Fax No.
-mail:

odal Officer & designation(Officer
uthorised by the urban local body or
gency responsible for operation of
rocessing/ treatment or disposal facility

Authorisation required for setting up and
loperation of the facility (Please tick mark)

(i) waste processing
(i) recyeling
(iii)treatment
(iv)disposal at landfill

175

Attach copies of the Documents

(i) Site clearance (local authority)

(ii) Proof of Environmental
Clearance

(iii)Consent for establishment

(iv)Agreement between municipal
authority and operating agency

(v) Investment on the project and
expected return

Processing/recycling/treatment of
solid waste

(1) Total Quantity of waste to be processed
per day

a) Quantity of waste recycled per day

b) Quantity of waste treated per day

©) Quantity of waste disposed per day
into landfill

(ii)Utilization programme for waste
processed (Produet utilization)

(1ii)Methodology for disposal (attach
idetails)

@) Quantity of leachate

b) Treatment technology for leachate

(iv)Measures to be taken for prevention
land control of environmental pollution
(v)Measures to be taken for safety of
workers working in the plant

(vi)Details on solid waste
processing/recyeling/ treatment/disposal
facility (to be attached)




Disposal of solid waste

1) Number of sites identified

2) Quantity of waste to be disposed
Iper day

3) Nature and composition of waste
4) Details of methodology or criteria
[followed for site selection (attach)

5) Details of existing site under
loperation

6) Methodology and operational
idetails of landfilling

7) Measures taken to check
lenvironmental pollution

detailed Action Plan for
implementation may be attached

Date: Signature:

Place: Designation
Form- II
See [Rule 14 (1) (e)]

Format for issue of authorisation
File No.:
Dated:
Authorisation No
To
Ref: Your application number dt.
The State Pollution Control Board/Pollution Control Committee after
examining the proposal hereby authorises having their administrative
office at to set up and operate waste
processing/recycling/ facility
at

treatment/disposal

The authorisation is hereby granted to operate the facility for processing, recycling,
treatment and disposal of solid waste.

The authorisation is subject to the terms and conditions stated below and such
conditions as may be otherwise specified in these rules and the standards laid down in
Schedules I and IT under these rules.
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The State Pollution Control Board/Pollution Control
Committees of the UT may, at any time, revoke any of the conditions applicable
under the authorisation and shall ecommunicate the same in writing.

Any violation of the provision of the Solid Waste (Management and Handling) Rules,
2014 will attract the penal provision of the Environment (Protection) Act, 1086 (29 of 1086).

(Member Secretary)
State Pollution Control Board /Pollution Control Committee of the UT
(Signature and designation)
Date:
Place:

Form — IIT
See [Rule 16(6), 21(2)]

Format of annual report to be submitted by the operator of facility to the urban
local body

lName of the City/Town and State

‘Populatiou

|Area in sq. kilometers

Foulian ol -l

[Name & Address of the Urban local body
[Telephone No.

Fax No.

[E-mail:

5 [Name and address of operator of the facility

b [Name of officer in-charge of the facility
Phone No:

Fax INo:

[E-mail:

7 [Number of households in the eity/town ,

Number of non-residential premises in the city
Number of election/ administrative wards in|
lthe city/town

’Qua.utity of Solid waste (SOLID WASTE)




No. of non-residential premises including

F\'o. of households covered
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‘ Secondary Waste Storage facilities

lcommercial establishments Jhotels,
stimated Quantity of SOLID WASTE ftpd restaurants educational institutions,/ offices
‘ enerated in the urban local body area per day lete covered
metric tonnes Percentage of residential and non-residential
| | Quantity of SOLID WASTE collected per day /tpd p}]l:emise};s covered in door to door collection
through :
‘ ‘Per capita waste collected per day Jem/day Motofized vehicle %
uantity of SOLID WASTE processed /tpd Container@zed tricycle/handeart s
‘ ’Q (Other device %
Quantity of SOLID WASTE disposed af ftpd [If not, method of primary collection adopted
[dumpsite/ landfill
b Status of Solid Waste Management |Sweep1'1:|g of streets
(SWDM) service
Length of roads, streets, lanes, bye-lanes in
Segregation and storage of waste at source Yes/TVo ithe city that need to be cleaned km
Whether SOLID WASTE is stored at source in|
domestic/commercial/ institutional bins If yes, Frequency_ of street sweepings and percentage [freque |Daily [Alterna[Twic |Occasiona
Percentage of households practice storage of % jof population covered ney fte ey
waste at source in domestic bins days |a
Percentage of non-residential premises week
practice storage of waste at source in| % o of
commercial /institutional bins popula
Percentage of households dispose of throw tion
SOLID WASTE on the strests covere
Percentage of non-residential  premiseq % 4
dispose of throw SOLID WASTE on the strests
Whether SOLID WASTE is stored at source in| %
a segregated form
If yes, Percentage of premises segregating thel Yes/No [Fools u_ied . %
waste at source Manual SWeeping | %
% Mechanical sweeping
| Door to Door Collection of SOLID WASTE Yes/No
. i Whether long handle broom wused by
Whether door Ito fioor colllectlon .U)QD} off Yes/INo lsanitation workers Yes/No
[SOLID WASTE is being done in the city/town Whether each sanitation worker is given
ru},es lhandcart/tricycle for collection of waste Yes/TNo
[Whether handeart / trieycle is containerized
[Number of wards covered in D2D) collection of [Whether the eollection tool synchronizes with
waste leollection/ waste storage containers utilized Yes/INo




INo. and type of waste storage depots in

the city/town

Open waste storage sites

Masonry bins

Cement conerete cylinder bins

Dhalao /covered rooms/space

Covered metal/plastic containers

Upto 1.1 m? bins

2 to 5 ms bins

Above 5m? containers

Bin-less eity

[No. Capacity in m?

| Bin/ population ratio

(attach) :
Ward No:
Area:
Population:
IWo. of bins placed
Total volume of bins placed

Ward wise details of waste storage depots

otal storage capacity of waste storage facilities
in cubic meters

[Total waste actually stored at the waste storage|
depots daily

Give frequency of collection of waste from the
depots

INumber of bins cleared

Whether storage depots have facility for
storage of segregated waste in green, blue and

[black bins

Frequency [No. of bins

Daily

|Alternate day

[Twice a week

Omnce a week

(Occasionally

[Yes/ No

(if yes, add details)
No. of green bins:
[Mo. of blue bins:
No. of black bins:

[Whether lifting of SOLID WASTE from storage
depots is manual or mechanical Give
[percentage

|[f mechanical — specify the mathod used

[Whether SOLID WASTE is lifted from door to
door and transported to treatment plant
directly in a segregated form

Waste Transportation per day

Type and Number of vehicles used

Animal cart
Tractors

Non tipping Truek
Tipping Truck
Dumper Placers
Refuse collectors
Compactors
Others
JCB/loader

(%) of Mannal Liftin
of SOLID WASTE %

(%) of Mechanical

lifting %

front-end loaders/ Top loaders

[Ves/ No
(if yes, specify)

No. Trips made
[waste
transported

Frequency of transportation of waste

Frequency (%) of
transported

waste]

Daily
|Alternate day
[Twice a week
Onece a week
Occasionally
‘ ‘ Quantity of waste transported each day /tpd
‘ ‘Percentage of total waste transported daily %
| | Waste Treatment Technologies used
| | Whether solid waste is processed [Yes/INo
| |If yes, Quantity of waste processed daily /tpd
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Land(s) available with the urban local
body for waste processing (in Hectares)

Land currently utilized for waste
processing
SOLID WASTE processing facilities in
operation

SOLID WASTE processing facilities under
construction

Distance of processing facilities from
city/town boundary

‘ Details of technologies adopted

[Composting ,

vermi composting
Bio-methanation
Refuse Derived Fuel

[Waste to Energy technology
lsuch as incineration, gasification, pyrolysis or
lany other technology ( give detail)

’Co—processin g

|Combustible waste supplied to cement plant

Qty. raw material processed
Qty. final product produced

Qty. sold
Qty. of residual waste landfilled

Qty. raw material processed
Qty. final product produced

Qty. sold
Quantity of residual waste landfilled

Qty. raw material processed
Qty. final product produced

Qty. sold
Quantity of residual waste landfilled

Qty. raw material processed

Qty. final product produced

Qty. sold Quantity of residual waste|
landfilled

Qty. raw material processed

Qty. final product produced

Qty. sold Quantity of residual waste|
landfilled

Qty. raw material processed

ombustible waste supplied to SOLID WASTE|
ased power plants

’Others

‘ SOLID WASTE disposal facilities

Wo. of dumpsites sites available with th
urban local body

the urban local body

Area of each such sites available for wastd
disposal

}Area of land eurrently used for waste disposal

No. of sanitary landfill sites available withf

Vehicles and equipments used at landfillBulldozer, Compacters ete. available

(specify)
Manpower deployed at landfill site

Whether covering is done on daily basis

[Ves/IVo

i
rwhether Weigh bridge facility available
|
|

[Ves/Io (if ves, attach details)

Distance of dumpsite/landfill facility from kms
city/town
‘ ‘I)istance from the nearest habitation kms
‘ ‘I)istance from water body kms
‘ ‘I)istance from state/national highway kms
‘ ‘I)istance from Airport kms
‘ F])istance from important religious places oq kms
istorical monument
‘ rwhether it falls in flood prone area kms
‘ F\'hether it falls in earthquake fault line area Yes/INo
‘ ‘Qua.ntity of waste landfilled each day tpd
‘ F\‘hether landfill site is fenced Yes / No
‘ Whether Lighting facility is available on site Yes [ No
‘ Yes [ No
|
|
|
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[f not,Frequency of covering the wastq

[deposited at the landfill

| Cover material used

Whether adequate covering material i
available

Provisions for gas venting provided

Ves /o

[Ves/I¥o, (if yes, attach technical data
sheat)

Lo

ik

Provision for leachate eollection

limproving solid waste management practices in|
lthe city

[What separate provisions are made for :

Dairy related activities :
Slaughter houses waste :
C&D waste (construction debris) :

|Details of Post Closure Plan

[Whether an Action Plan has been prepared forlYes,r'I\'o

[Ves/INo, (if yes, attach technical datal
sheet)

(if Yes attach Action Plan details)

|Attach details on Proposals,
Steps taken,

[Yes/INo

[Yes/INo

[Ves/INo

|Attach Plan

L3

g

he

How many slums are identified and whethen
these are provided with Solid
[Management facilities :

(Give details of manpower deployed for
lcollection including street sweeping, secondary]
storage, transportation, processing and disposal
lof waste

Mention  briefly, the difficulties being
lexperienced by the urban local body in|
lcomplying with provisions of these rules

[Mention briefly, if any innovative idea i
limplemented to tackle a problem related tol
solid waste, which could be replicated by other
urban local bodies.

Waste|(if Yes, attach details)

Wes/ No

Dated :
Place:

Signature of Operator

—=

[E]

5]

Form — IV
Rule [13(za), 21(1)]

Format for annual report on solid waste management to be submitted by the urban
local body

CALENDA [DATE OF SUBMISSION OF REPORT:
R YEAR:

P\Iame of the City/Town and State ‘
Fopu]ation ‘

’A_rea in sq. kilometers ‘

[Name & Address of Urban local body
[Telephone INo.

[Fax I¥o.

[E-mail:

[Fame of officer in-charge dealing with solid waste management (SOLID
WASTEM)Phone No:

[Fax No:

[E-mail:

[Number of households in the city/town
[Number of non-residential premises in the city
[Number of election,/ administrative wards in the city/town

Puantity of Solid waste (SOLID WASTE) |

Puantity of SOLID WASTE disposed at dumpsite/ landfill

Eftimated Quantity of SOLID) WASTE generated in the urban local body [tpd
2a per day in metric tonnes
|Qua.ntity of SOLID WASTE collected per day | /ipd
Fer capita waste collected per day ‘ Jgm/day
Pu.antity of SOLID WASTE processed | /tpd

‘ ftpd

|

Ftatus of Solid Waste Management service
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Segregation and storage of waste at source

Whether SOLID WASTE is stored at source in domestic/commercial/
institutional bins, If yes,

Percentage of households practice storage of waste at source in
domestie bins

Percentage of non-residential premises practice storage of waste at
source in commercial /institutional bins

Percentage of households dispose or throw SOLID WASTE on the
streets

Percentage of non-residential premises dispose of throw SOLID
WASTE on the streets

Whether SOLID WASTE is stored at source in a segregated form, If yes,)
Percentage of premises segregating the waste at source

Yes/No

%
%
%
%

Yes/No
%

| Door to Door Collection of SOLID WASTE |

Whether door to door collection (D2D)) of SOLID WASTE is being done
in the eity/town

Iif ves

[Number of wards covered in D2D collection of waste
F\Io. of households covered

[No. of non-residential premises including commercial establishments
hotels, restaurants educational institutions/ offices etc covered

[Percentage of residential and non-residential premises covered in door to
door collection through :

Motorized vehicle

Containerized tricycle/handecart

Other device

Yes/No

£ E R

[[f not, method of primary collection adopted

Fweeping of streets |
leaned ‘

ﬁ_ength of roads, streets, lanes, bye-lanes in the city that need to be

Frequency of street sweepings and
ercentage of population covered

frequency

% of
population
leovered

Daily |Alternate [Twice
ays aweek

’Oceasiona]l}'

Tools used

Manual sweeping

Mechanical sweeping

Whether long handle broom used by
sanitation workers

Whether each sanitation worker is given
handeart/tricyele for collection of waste
Whether handeart / tricycle is
containerized

Whether the collection tool synchronizes
with collection/ waste storage containers
utilized

| Secondary Waste Storage facilities

Ves/IVo

Ves/IVo

Yes/IVo

Yes/IVo

[No. and type of waste storage depots in the
leity/town
Open waste storage sites
Masonry bins
Cement concrete eylinder bins
Dhalao/covered rooms/space
Covered metal/plastic containers
Upto 1.1 m3 bins
2 to 5 m3 bins
Above sm3 containers
Bin-less city

| Bin/ population ratio

[Ward wise details of waste storage depots
(attach) :
Ward No:
Area:
Population:
No. of bins placed
Total volume of bins placed

[No. Capacity in m?

[Total storage capacity of waste storage
facilities in cubic meters

[Total waste actually stored at the waste
storage depots daily
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|If mechanieal — specify the method used

[Whether SOLID) WASTE is lifted from door
lto door and transported to treatment plant
directly in a segregated form

Give frequency of collection of waste from requency Jo. of bins
the depots
[Number of bins cleared
|I)ai]y |
|Altemate day |
Fwice aweek |
Pnce aweek |
Pecasionall}' |
Whether storage depots have facility [Ves/ INo
lfor storage of segregated waste in green, if yes, add details)
[blue and black bins [¥o. of green bins:
[¥o. of blue bins:
[¥o. of black bins:
[Whether lifting of SOLID WASTE from
storage depots is manual or mechanical.
Give percentage
(%) of Manual Lifting of SOLID) WASTE %
(%) of Mechanical lifting %

|front—end loaders/ Top loaders

Ves/ INo
if yes, specify)

Waste transportation per day
Type and Number of vehicles used

[No. Tripsmade waste
transported
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Animal cart
Tractors

Non tipping Truck
Tipping Truck
Dumper Placers
Refuse collectors
Compactors
Others
JCB/loader

Frequency of transportation of waste

‘ Quantity of waste transported each day
‘Percentage of total waste transported daily

Waste Treatment Technologies
used

[Frequency
Daily
|Alternate day
[Twice a week
[Once a week
[Oceasionally

l/tpd

[

(%) of waste transported

Whether solid waste is processed

‘If yes, Quantity of waste processed daily

Whether treatment is done by urban
local body or through an agency

[Ves/No
}/tpd

Land(s) available with the urban loecal
body for waste processing (in Hectares)

Land currently utilized for waste
processing




SOLID WASTE processing facilities in
operation

SOLID WASTE processing facilities
under construction

Distance of processing facilities from
city/town boundary

| Details of technologies adopted

Composting , [Qty. raw material processed
IQty. final product produced

Qty. sold
lQuantity of residual waste landfilled

vermi composting [Qty. raw material processed

IQty. final product produced

Qty. sold

IQuantity of residual waste landfilled

Bio-methanation [Qty. raw material processed

IQty. final product produced

Qty. sold

lQuantity of residual waste landfilled

Refuse Derived Fuel [Qty. raw material processed
[Qty. final product produced
IOty. sold Quantity of residual waste landfilled

Waste to Energy technology [Qty. raw material processed
such as ineineration, gasification, pyrolysis  [Qty. final product produced
lor any other technology ( give detail) IQty. sold Quantity of residual waste landfilled
| Co-processing |Qty. raw material processed

|Combustible waste supplied to cement plant|

Combustible waste supplied to SOLID
VASTE based power plants

|Others |Qty.
| SOLID WASTE disposal facilities |

No. of dumpsites sites available with the
urban local body

No. of sanitary landfill sites available
with the urban local body

Area of each such sites available for waste
disposal

|Area of land currently used for waste
disposal

Distance of dumpsite/landfill facility from

I‘Nhether Weigh bridge facility available

(specify)

If not, Frequency of covering the waste
deposited at the landfill

| Cover material used |

Manpower deployed at landfill site Ves/ o

if yes, attach details)

| Whether covering is done on daily basis l'k'es,‘No

ulldozer, Compacters ete. available

city/town kms
| |l)istance from the nearest habitation | kms
| |I)istanee from water body | kms
| |l)istanee from state/national highway | kms
| |l)istanee from Airport | kms
‘ F})istanee from important religious places or kms
istorical monument
| I‘Nhether it falls in flood prone area | kms
| I‘Nhether it falls in earthquake fault line area | Yes/INo
| |Quantity of waste landfilled each day | tpd
| I‘Nhether landfill site is fenced | Yes / No
| I‘Nhether Lighting facility is available on site | Yes /[ No
| | Yes [/ No
Vehicles and equipments used at landfill ’B

available

Whether adequate covering material is  [Ves/lNo
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limplemented to tackle a problem related to
lsolid waste, which could be replicated by
lother urban local bodies

Provisions for gas venting provided Ves/lNo
if yes, attach technical data sheet)
Provision for leachate collection [Ves/INo
if yes, attach technical data sheet)
lp [Whether an Action Plan has been prepared [Ves/No
ffor improving solid waste management if Yes attach Action Plan details)
[practices in the city
o |[What separate provisions are made for : |Attach details on Proposals,Steps taken,
Dairy related activities : Ves/INo
Slaughter houses waste : Ves/To
C&D waste (construction debris) : Ves/INo
In |I)etails of Post Closure Plan |Attach Plan
hz  |[How many slums are identified and whether [Ves/ No
these are provided with Solid Waste if Yes, attach details)
[Management facilities :
hg  |Give details of:
[Urban local body’s own manpower deployed
ffor collection including street sweeping,
lsecondary storage, transportation,
lprocessing and disposal of waste
h4  [Give details of:
IContractor/ concessionaire’s manpower
[deployed for collection including street
lsweeping, secondary storage, transportation,
[processing and disposal of waste
hs  [Mention briefly, the difficulties being
erienced by the urban local body in
mplying with provisions of these rules
16  [Mention briefly, if any innovative idea is

Date:
Place:

Signature of CEOQ/Municipal Commissioner/
Executive Officer/Chief Officer
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Form -V
See [Rule 21(3)]

Format of annual report to be submitted by the state pollution control board or
pollution control committee committees to the central pollution control board

PART A
To,
The Chairman
Central Pollution Control Board
PariveshBhawan
East Arjun Nagar
DELHI- 110 o032
1. [IName of the State/Union territory
2. [Name & address of the State Pollutionf:
iControl
3. [Number of urban local bodies responsible}:
for management of solid waste in thej
State /Union territory under these rules
l4. [No. of authorisation application Received
5. |A Summary Statement on progress made byl:  [Please attach as Annexure-I
urban local body in respect of solid waste]
management
6. |A Summary Statement on progress made byl [Please attach as Annexure-IT

urban local bodies in respect of waste]
collection, segregation, transportation and]
disposal




7. |A summary statement on progress made by  [Please attach as Annexure-ITT
urban local bodies in respect of
implementation of Schedule II
Date: ... Chairman or the Member Secratary
Place: ......... State Pollution Control Board/
Pollution Control Committee
PARTB
1. Towns /ecities
(1) Total number of towns//cities
(i)  Total number of ULBs
(iii)  Number of class I & class II cities/towns
>, Authorisation status (names/number)
(1) Number of applications received
(1i) Number of authorisations granted
(iii)  Authorisations under serutiny
3. SOLID WASTE Generation status
(1) SOLID WASTE generation in the state (TPD)
(ii) SOLID WASTE collected (TPD)
(iii)  SOLID WASTE treated (TPD))
(iv) SOLID WASTE landfilled (TPD)
4. Compliance to Schedule I of SW Rules (Number /names of towns/capacity)
(i) Good practices in eities/towns
(i1) House-to-house collection
(iii)  Segregation
(iv)  Storage
W) Covered transportation
5- Processing of SW (Number/names of towns/capacity)
(1) SOLID WASTE processing facilities setup:
Sl | Composting Vermin- Biogas RDF/Pelletization
No. composting
i |1 . iv. V.
(i)  Processing facility operational:
[SL | Composting [ Vermin- | Biogas wvi. RDF/Pelletization

To. composting

i | il i, iv. V.

(iii)  Processing facility under installation,/planned:
SL. | Composting Vermin- Biogas RDF/Pelletisation
No. composting
i | il iii. v V.
6. Waste-to-Energy Plants: (Number/names of towns/capacity)
Sl | Plant Location | Status of Power Remarks
No. operation generation
(W)
i | il iii. iv. V.
7. Disposal of SOLID WASTE (number/names of towns/capacity):
(1) Landfill sites identified
(i) Landfill constructed
(iii) Landfill under construction
(iv)  Landfill in operation
) Landfill exhausted
(vi)  Landfilled capped
8. SOLID WASTE Dumpsites (number/names of towns/capacity):
(1) Total number of existing dumpsites
(ii)  Dumpsites reclaimed/capped
(iii)  Dumpsites converted to sanitary landfill
9. Monitoring at Waste processing/Landfills sites
51 Wo. Name of Ambient Groundwater | Leachate Compost VOCs
facilities air quality quality
1.
3.
10.  Status of Action Plan prepared by Municipalities

Total number of munieipalities:
Number of Action Plan submitted:
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Form - VI
See [Rule 22

Accident Reporting

. Date and time of accident

FORM - VII
See [Rule 23 (4)(c), 24 (b)]
Application for obtaining anthorisation

k. [Sequence of events leading to aceident

5. [The waste involved in accident

human health and the environment

. |Assessment of the effects of the accidents onf:

[Emergency measures taken

wh

6. [Steps taken to alleviate the effects of accidents

accident

7. [Steps taken to prevent the recurrence of such an:

Date: .o

Place: ....coorernas

[Designation: ........cooeeeeereenes
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To,
The Member Secretary
1. Name of the municipal authority/IName of the ageney
appointed by the municipal authority
2. Correspondence address
Telephone I¥o.
Fax No.
3. Nodal Officer & designation (Officer authorised by the
competent authority or agency responsible
for operation of processing / recycling or disposal facility) :
4. Authorisation applied for (Please tick mark)  : Setting up of processing / recycling
facility of Construction & Demolition waste
5. Detailed proposal of Construction & Demolition waste processing / reeyeling facility
to include the following:

(1) Location of site approved and allotted by the Competent Authority.

(i)  Average quantity (in tons per day) and composition of C&[) waste to be
handled at the specific site.

(i)  Details of C&D waste processing / recyeling technology to be used.

(iv)  Quantity of Construction & Demolition waste to be processed per day.

v Site clearance from Preseribed Authority.

(vi)  Salient points of agreement between competent authority / local body and
operating agency (attach relevant document).

(vii)  Plan for utilization of recycled product.

(viii) Expected amount of process rejects and plan for its disposal (e.g., SLF for
SOLID WASTE).

(ix)  Measures to be taken for prevention and control of environmental pollution.

(x)  Investment on project and expected returns.

(xi) Measures to be taken for safety of workers working in the processing /
recycling plant.

(xii) Any preventive plan for accident during the collection, transportation and
treatment ineluding processing and recyeling should be informed to the
Competent Authority (Local Body) / Preseribed Authority.

(xiii)

Date: Signature of Nodal Officer



Form —VIII

See [Rule 23 (4) (e)] Form -IX
Format for Issue of Authorisation to the Operator See [Rule 23 (3) (p.q)]
Fils No.: Format of Annual Report to be submitted by Urban Local Body to the State
Date - Pollution Control Board
To,
(1) Wame of the City / TOWIL v vureresessersnsnnns (ii) Population....
(iii) Name and address of local body / competent authority ...
Ref : Your application number 1] S, gelephone No: ...
X ST
The State Pollution Control Board / Pollution Control Committee after Ermaill ID:
examining the proposal hereby authorizes having their administrative Website: ...
office at to set up and operate ) . . )
Construction & Demolition waste processing facility at on the terms (iv) Name of In-charge / Wodal Officer dealing with C&D wastes management with
and conditions (including the standards to comply) attached to this authorisation letter. 5T R L R —
1 The validity of this authorisation is till . After expiry of the 1. Quantity and composition of C&D waste including any deconstruction waste

validity period, renewal of authorisation is to be sought. ) . . » . .
(i) Total quantity of Construction & Demolition waste generated during the whole year in

3. The State Pollution Control Board / Pollution Control metric ton

Committee may, at any time, for justifiable reason, revoke any of the conditions applicable

under the authorisation and shall communicate the same in writing.

Any figures for lean period and peak period generation per day
3. Any violation of the provision of the Construction & Demolition Waste (Management Average generation of C&D waste per day (TPD)

and Handling) Rules, 2014 will attract the penal provision of the Environment (Protection) Act,
1086 (20 of 1086).

(ii) Total quantity of Construction & Demolition waste collected per day

Date: (Member Secretary) (iii) Any Processing / Recyeling Facility set up in the eity coeemsmssmssssnrenn:

Place: State Pollution Control Status of the facility

Board/ ) . . " . .
Pollution Control Committee (iv) Total quantity of Construetion & Demolition waste processed / recycled (in metrie ton)

(a) Non-structural conerete aggragate

(b) Manufactured sand
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(d) Paving blocks

(v) Total quantity of Construction & Demolition waste disposed by land fillimg without

processing (last option) or filling low lying areas

(a) Nooflandfill sites used
(b)  Areaused

(¢)  Whether weigh-bridge : Yes No
facility used for quantity estimation?

(d) Whether construction and demolition waste used in SLF (for SOLID) WASTE) as per

Schedule III
Yes No

2. Storage facilities

(1) Area/location/plot/societies covered for eollection of Construction & Demolition waste

(ii) No.of large Projects (ineluding roadways project) covered

(iii) Whether Area/location/plot/societies collection is
Practiced (if yes, whether done by
Competent Authority/Local Body or through Private Agency
or Non-Governmental Organization)

(iv) Storage Bins

Specifications Existing Proposed
(Shape & Siza) Number for future
(a) Containersreceptacle (Capacity) :
(b) Others, please specify :
(v) Whether all storage bins/collection spots are
attended for daily lifting H Yes No

(vi) Whether lifting of Construction & Demolition
Waste from Storage bins is manual or mechanical
(please tick mark) please specify mode Mannal

and equipment used

Meachanical Others,
(specify equipment)

3. Transportation

Existing Actually Required/Proposed number

(i) Truck

(ii) Trueck-Hydraulie

(i)  Tractor-Trailer

(iv)  Dumper-placers

(v)  Trieycle

(vi)  Refuse-collector

(vii)  Others (Please specify)

4. Whether any proposal has been made to improve Construction &
Demolitionwaste management practices
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5- Have any efforts been made to involve PPP for processing of Construction &
Demolition waste : If yes, what is (are) the technologies being used, such as:

Processing | recycling
Technology
(1) Dry Process
(i1) Wet Process
(iii)  Others, if any,
Please specify

Steps taken
(Quantity to be processed)

6. What provisions are available to check unauthorised operations of:

(1) Encroachment on river bank/wet bodies :
(i1) Unauthorised filling of low line areas

(i)  Mixing with SOLID) WASTE

(iv)  Encroachment in Parks, Footpaths ete. :

7. How many slums are provided with C&D waste receptacles facilities:
8. Are municipal magistrates appointed

for taking penal action for non-compliance with these rules:  Ves No
[ If yes, how many cases registered & settled during last three years (give year wise details)]

Dated:
Commissioner

Signature of Municipal



Format of Annual Report to be submitted by the State Pollution Control Board /

Form -X
See [Rule 23 (4)(d)]

Comumittees to the Central Pollution Control Board

Form -XI
See [ Rule 2~

Accident reporting

To,
1. Date and time of accident
The Chairman,
Central Pollution Control Board, 2. Sequence of events leading to aceident
(Ministry of Environment & Forests),
Government of India, 3. The type of C&D) waste involved in accident :
PariveshBhawan, East Arjun INagar,
Delhi-110032 4. Assessment of the effects of the accidents
on traffic, drainage system and the environment
1. IName of the State/Union territory
5. Emergency measures taken
2, IName & address of the State
Pollution Contrel Board/Pollution 6. Steps taken to alleviate the effects
Control Committes of accidents
3. Number of munieipal authorities 7. Steps taken to prevent the recurrence
responsible for management of municipal of such an aceident
solid wastes in the State/Union territory
under these rules 8. Regular monthly health checkup of workers at
Processing / recyeling site shall be made
4. A Summary Statement on progress made
by munieipal authorities in respect of 0. Any accident during the collection,
implementation of Schedule ITI] Please attach as Annexure-I transportation and treatment including
processing and recyeling should be informed
5 A Summary Statement on progress made by to the Competent Authority (Local Body)/
municipal authorities in respect of Prescribed Authority
implementation of Schedule IV Please attach as Annexure-IT
Date: Authorised Signatory
Place:
Designation
Date: Chairman or the Member
Secretary
State Pollution Control Board/ [18-3/2004-HSMD]
Place: Pollution Control Committee Bishwanath Sinha, Joint Secretary
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8-5 Draft Karnataka Renewable Energy Policy

Government of Karnataka
Energy Department
Karnataka Renewable Energy Development Limited, Bangalore

Draft Karnataka Renewable Energy Policy 2014-2020.
(Wind, Small Hydro, Biomass, Cogeneration and MSW)

Preamble

Karnataka is blessed with ample renewable energy resources of all forms including wind,
solar, small hydro, biomass and cogeneration. The State has an installed renewable energy
capacity of 4386 MW at the end of Y 2013-14. Considering all the above mentioned sources
it is anticipated that the State has the potential to generate an estimated capacity of 30,000
MW. Technological advances and increasing efficiencies brought in wind and solar sectors,
the potential for development is significantly higher than the projected capacity.

The energy demand in the State grew at a higher Compound Annual Growth Rate (CAGR)
than the supply resulting in a deficit of energy during 2006 - 14. Similarly the peak load of
the State during 2013-14 was higher than that was met resulting in peak demand & supply
mismatch. At present, there has been an increased dependence on high cost short term
power by the ESCOM’s to meet the energy requirement.

In this context, Government of Karnataka recognizing the need for long term energy security
and considering the scenario of volatile fossil fuel costs, global warming & climate change has
been promoting renewable power generation in the State through its nodal agency KREDL.
Government of Karnataka issued “The Karnataka Renewable Energy Policy 2009-14" to
promote and to harness the renewable potential in the State. The policy initiatives have
enabled capacity addition of 2104 MW during the 5 years of the policy period.

Considering the huge renewable energy potential vet to be tapped, the State can accomplish
more substantial achievement to make it the leading renewable energy State in the Country.
The State wishes to put due emphasis on accelerating the growth of renewable energy sector
in future. As an initiative the State has issued “Solar policy 2014-2021" which sets aggressive
solar capacity addition targets in the State during the coming years. GoK has now decided to
pronounce a new Renewable Energy Policy for the other renewable sources to accelerate
capacity addition and to achieve energy security and sustainability in the State.



RESOLUTION:
1. Title:

Thiz policy shall be known as the “Karnataka Renewable Energy Policy 2014-20"
(Wind, Small Hvdro, Biomass, Cogeneration and Municipal Solid Waste).

2, Nodal Agency:

KREDL shall be the nodal agency for implementation of the new Renewable Energy Policy.
3. Operative Period:

This policy will come into force with effect from the date of issue of Government Order and
shall remain in operation for a period of Six years, which will be the operative period of
the policy.

However in order to bring in course corrections and also evaluale the impact of policy,
Government of Karnataka will undertake an evaluation of the policy in the year 2zo17. The
evaluation will assess the impact of the policy on the sector and the achievements against
the growth targels and in case ol a requirement, issue amendments Lo the policy with the
required changes.

4. Objectives

s Achieve a minimum capacity addition 3600 MW by 2020 in a phased manner.

*  Provision of “single window™ for clearances, approvals and technical consullation

= Totranslate Karnataka in to an investor friendly State.

e Encourage decentralized generation & distribution of energy where grid is
inaccessible.
Promote R&D and innovations, skill development in the seclor,
Take up pilots and demonstration projects to establish cost effectiveness, viability
and reliability of various lechnologies like Wasle-lo-Energy, Hybrid technology
projects elc.,

5. Capacity addition targets

The State of Karnataka will remain a pioneer in the area of renewable energy development in
the country. As a parl of its endeavor o be on par with the renewable energy obligations sel
by the National Action Plan for Climate Change and maximize the potential from the
renewable energy sources, Government of Karnataka intends Lo realize a minimum capacity
addition of 3600 MW during the policy period in a phased manner [rom various
lechnologies. The proposed year-wise Largels are as given below:
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RE Source | 2o014-15 | 2015-10 | 2010-17 | 2017-18 | 2018-19 | 2019-20 | Total

Wind Power 350 400 425 450 475 00 2600
Mini, Micro
& Small 50 10 LM 1My 125 125 i
Hydro
Biomass,
Cogeneration 15 65 75 75 75 75 400
and MSW
Total 435 565 oo bz2s o675 7O 2600

The Government of Karnataka, in order lo meel the targel capacity additions during the
operative Period would encourage selling up of projeclts under any of the lollowing
calegories
Feed-in-Tarifl based or Compeltitive Bidding based projects
e  Projecls under Caplive/Group Captive and Independent Power Producer
mechanisim
*  Projects under REC mechanism

6. Eligibility

All Wind, Small Hydro, Biomass, Cogeneration and Municipal Solid Wasle Managemenl
projects established in the State of Karnataka during the Operative period shall be eligible [or
benefits under this policy.

7. Regulatory Frame Work.

The Electricity Act 2003 mandales Karnataka Eleclricily Regulatory Commission Lo
determine tariffs for renewable energy, lo issue regulations regarding percentage of
renewable purchase obligation to ESCOMs and determine charges with respect Lo wheeling,
banking and cross subsidy charges. Conditions for getling aceredilation Lo avail Renewable
Energy Certificates shall be governed by CERC and KERC regulations.

Orders [ regulations or any other dispensation issued by the Stale Commission from lime Lo
time shall be applicable to the provisions of this poliey including the Acls passed by Gol. In
case of any discrepancy between the provisions of this policy, orders/ regulations issued by
KERC will prevail.

8. Governance & Institutional Structure for implementation of RE projects
A High Level Committee for Renewable Energy (HLC-RE) with Chiefl Secretary, GoK as

Chairman. will be constituted by the GoK under this policy in order o fast track
implementation of renewable energy projecls and thus capacity addition in the State.
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8.1 HIGH LEVEL COMMITTEE FOR RENEWABLE ENERGY (HLC-RE)

The HLC-RE in the state will comprise of the [ollowing members.

*  (Chiel Secretary, Gok- Chairman

¢« Additional Chiel Seerelary/Principle Secretary, Energy Department- Member
*  Principal Secretary, Finance Department-Member

*  Principal Secrelary, Revenue Department-Member

*  Principal Secretary, Irrigation Department-Member

*  Principal Secrelary, Industries Department-Member

*  Principal Secrelary, Forest Department-Member

*  Managing Director, KPFTCL-Member

*  Managing Director, concerned ESCOM-Member

*  Managing Director, KREDL- Convenor & Member

The commitlee will review the issues relaling (o the stalutory clearances of various
departments. The clearances [ approvals which are not accorded within the
specified time period will be dealt by the HLC-RE. Inler departmental co-ordinalion
will be strenglthened Lo achieve faster elearances.

The HLPAC-RE shall meel once in every three months during the financial vear. The
implementation of the RE projects will be monitored by the Energy Department Lo ensure
timely commissioning of the projects.

In addition to above, depending upon the need KREDL could invite RE technology (Wind,
Small Hydro, Biomass, Co-gen, MSW) specific representation through RE
associations/developers and academic experts Lo discuss specific issues.

The Allolment Commitlee for RE projects shall meel once in every three months. KREDL will
examine and submil proposals with relevant details to Allotment Committee along with its
recommendations.  The developer will approach  different  departmentz  for
clearance/approvals after the issue of allotment Government Order. The developer may also
forward the applications Lo the relevant departments through KREDL. The concerned
department will convey the approval/clearance/observation or commenls if any within a
stipulated time period of 45 days,

KREDL shall submit a report to the HLC-RE seven days in advance to the meeting for ils
review and deliberations. The said report shall cover Nole on project clearance issues Lo be
resolved during inler-departmental meeling.

KREDL as a Stale Nodal Agency shall carry oul the following funclions:

a) Preparation of guidelines [or allocation and implementation of RE Projects.

b) Act upon the guidelines of Allotment Committee and in accordance with this policy
provisions.

¢) Verification and Recommendatlion of proposal to Allotment Comimitlee,

d) Actas a facilitalor o oblain all statulory clearances.
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e)

z)

i)
)

Resolution of policy level issues [or acceleraling deployvment of various RE
Lechnologies.

Monitoring the progress of project implementation.

Recommendation to GoK for cancellation of RE projects upon non-implementation
within the stipulated period.

Recommendation [or Re-allocation of cancelled projects.

KREDL shall acl as a single window ageney [or implementation of RE Projects.
EREDL shall be strengthened suitably with necessary manpower and resources for
suceessful implementation within 6 months from notilication of this policy.

9. Procedure for Application and Allotment:

a)

1)

c)

[§]]

)

e)

Common for all RE Projects

The applicant shall furnish the delails as per the prescribed application form along
with required documents by paying application fee as prescribed by the GoK from
time Lo Lme.

The nel worth of the company shall be at least 30% ol the tolal project cost and the
format should be as per Government order No: EN 240 NCE zo1 dated
20-05-2011 or as amended by the GoK [rom Lime Lo lime.

The capital cost per MW considered by KERC and revised from time Lo Lime in the
respective larill orders for Wind, Small Hydro, Biomass and Cogeneration projects
can be used as reference for estimating the net worth requirements. However, in case
ol Cogeneration Projecls Sugar [aclory cost o be excluded and only Cogeneration
Power Project cost Lo be considered.

The developer has to identify the site area. The details ol the land required for the
proposed project, such as break up of Privale/Revenue/Forest land along with
lentative Survey Nos, RTC's and extent of land shall be marked in a Topo sheel and
furnished.

Wind

Proposal containing the preliminary details required for the implementation of the
project shall be furnished.

If the Allotment Committee approves the proposal, a lacilitation letter valid for a
period of 2 vears will be issued by the Government Lo the developer o study the wind
polential, preparation & submission of the Detailed Project Report.

Governmenl order for Allotment will be issued only after submission of Detailed
Project Reporl and payment ol preseribed processing fee as nolified by Gok from Lime
Lo time. II the developer fails to submil Delailed Project Reporl by the end of 2 vears,
the allotment is deemed Lo be rejectled.

The allottee will execute an Implementation Agreement within 45 days [rom the date
ol Governmenl Order with KREDL.

One lime Capacity enhancement is allowed on the first proposal.
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a)

Small Hvdro

A Pre-Feasibility Reporl/Detailed Project Report as applicable containing the
preliminary details required for the implementation of the project shall be urnished
along with the Applicalion.

b} The Developer shall take the following inlo consideraltion before applving:

c)

d)

a)

*  Waler Discharge, levels, Head, location of Weir, Power House delails shall be
provided in the PFR/DPR.

*  The PFR/DPR shall be prepared considering the fact that the release of water
shall be strictly as per irrigation/domestic demands and the generation will
have (o be synchronized with these releases.

* Irrigation Department reserves the right to decide the water release schedule
and modily it from time o Ume as per the requirements. Irrigation
Department shall make efforts o release maximum volume of water in such a
manner that it ean be used [or generation of electricity al desired lime.
However, the decision of Irrigation/Small lrrigation Department in this regard
shall be final and binding.

*  The developer is required Lo submil a No Objection Certificate from KPCL and
Forest Department.

In case of submission of PFR, if the Allotment Commillee approves the proposal, a
[acilitation letter valid for one vear will be issued Lo the developer Lo prepare the DPR.
After submission of the Detailed Project Report along with the prescribed DPR
processing fees 1o KREDL, Allotment GO will be issued.

The allottee has Lo execule an Agreement within 45 days from the date of Government

Order with KREDL.

Biomass, Cogen and MSW

The developer shall submit Detailed Project Report along with preseribed application

and processing fee (Processing fee is nol applicable for Cogen Power Projecls as per
the prevailing GO).

In case of Biomass, Cogeneralion or MSW power projects, the Developer shall take the
[ollowing into consideration before applving,

* In case of Biomass or Cogeneration projects the technology proposed, the luel
availability and eatchment area for fuel shall be provided. The raw malerials
available in the radius of 4okms surroundings will be laken in Lo consideration for
allotment of the Biomass Power Projecls o avoid the overlapping of the olher
projecls.

*  Applications in respect of Cogeneraltion will be considered only alter Sugar Cane
allotment from the Department of Industries and Commerce, Gok.
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e« Applications in respect of MSW Projects will be considered only alter allotment of
Municipal Solid Wasle from the concerned local bodies, delails of wasle slorage
shall be [urnished along with the initial consent from Pollution Control Board.

¢}  Alter verifying the proposal, KREDL will recommend o Gok for issuing NOC,

d)  Apart from this, the details of the availability of Municipal Solid Wasle in each Taluk
will be published / uploaded in KREDL web site after the detailed study and with
authenticated input from the local governing bodies/authorities including the
Municipal Authorities Lo ensure decenlralized energy generation in each Taluk place.
This will also help in minimizing MSW transportation and the eradication of the
Epidemics.

e] The availability of Biomass in each village in each season with ils Lype, quantily and
calorific values will also be published [/ uploaded in KREDL website after the detailed
study with authenticated input from the local governing bodies [/ authorities including
the Agriculture Department Lo ensure decentralized energy generation and Lo increase
the economic activities /| GDP of Rural Karnataka while creating lot of rural job
opportunities.

10. Timelines for Implementation:
Wind Power Projects
Tolal time period required for implementation of the project is 5 yvears 6 months [rom the

date of issue of Allotment GO.

Stage 1: Two years [or data collection and submission of DPR with enhancement if any.
Stage 2: One vear three months for oblaining all statulory clearances.

Stage 3: Three months [or technical clearance.

Stage 4: Two years [or completion and commissioning of the project.

Small Hydro Power Projects:

Total time period required for implementation of the project is 5 vears from the date of
issue of Allotment GO,

Stage 1: One vear forpreparation and submission of DPR with enhancement il any.
Stage 2: One vear [or oblaining all statutory clearances,

Stage 3: Three months [or technical clearance.,

Stage 4: Two years nine months for completion and commissioning of the projecl.

Biomass, Cogeneration and MSW Projects:

After issuance of NOC total time period for implementation of the project is 24 months,
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i1.

Security Deposit or Performance Guarantee:

The Developer shall provide Security Deposil in the form of Bank Guarantee @ Rs 1 Lakh

per MW or as per the prevailing Government order pavable to KREDL based on allotted
capacily within 45 days of Allotment GO or before the signing of agreement, whichever is
earlier.

The project must be commissioned within the timelines mentioned in this policy.

In order o encourage Biomass and MSW projects, the perlormance gnarantee clause is
waived off as in Co-gen Power Projects,

Time Extension

Time extension may be recommended by the Nodal Ageney to the Government if and only

if the delays are due Lo reasons bevond the Developer’s control. The Developer must
approach the agency atleast 6 months before the scheduled commissioning date with the
application for seeking extension with valid justification.

In case of delay in achieving CoD), the Nodal Agency may recommend Lo GoK o allow
one-lime extension along with pavment of preseribed fee, provided the Developer is able
Lo show adequate proof for the delay being bevond the control of the Developer.

In case the Developer fails to Commission the Project or approach the Nodal Agency
seeking time extension within the stipulated period, KREDL will recommend the proposal

Lo GoK for cancellation duly forleiting the Performance Guarantee.

Progress Reports:

The Developer shall submil quarterly progress reports of the project related Lo approvals

from other concerned departments, Power Purchase Agreement, finanecial closure and
construction from the date of issue of Government Order.

12. a) Power Purchase Agreement

The Governmenl will assign the PPA 1o the jurisdictional ESCOM al the lme of
allotment. The sale of electricity by independent power producer will be governed by
the power purchase agreements execuled between the sellers and purchasers and
approved by the KERC.

12, b) Wheeling & Banking Agreement

The wheeling of electricity generated from the renewable sources mentioned in this
policy, to the desired location(s) within the State and banking of such energy, shall be
allowed on such terms and on payment of relevant charges as determined by KERC
from time Lo time.
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173. Land

a)
)

c)

e)

The land required for setting up of projects shall be acquired by the Develaper.

If the required land is privale land, Developer has o acquire the same directly rom
land owners by any mode of transfer. 1[ il is on lease, the minimum period of lease
shall be 30 vears.

If the required land belongs to Governmenl, the Developer shall approach concerned
Department, ie., Revenue/Foresl or irrigation Department, as the case mav be for
obtaining the land on lease basis in favour of the company, as per the circular No: RD
-8 LPG zoog dated g4.1.2zo11 and subsequent orders ol Revenue Department.
Revenue Department will directly lease the land to the company for a period of 30
vears. Al the end of 30 vears the lease shall be extended for 5 years al a lime, subject
Lo condition stipulated by Government.

In case, the land belongs o Forest Department, Forest Department should issue
facilitation letter as per the standard draft approved by MOEF, GOI, New Delhi vide
letter No: F. No: 11-113/2008 FC dated 30.12.2008 and subsequent orders.

Mo projects will be entertained in the regions calegorized as ecologically sensitive by
the State.

Shifting /Change of locations for allotted Wind/Small Hydro/ Biomass,/Co-gen/MSW
Projects is not permitted. The developer has to apply afresh for seeking allotment in
the new localion.

The concerned Government departiments shall make land available including wasle
land for developing Renewable Energy projects. KREDL shall explore feasibility ol
those sites for any probable RE development, which forms the land bank for
respeclive RE technology.

h) The Municipal Bodies will identify and reserve the land for wasle lo energy projects.

14.

On feasibility check by KREDL or any third party authorized agency, the identified
land will be acquired through the Karnataka Industrial Area Development Board
(K1ADDB), under the provisions of the Karnalaka Industrial Policy and the same is
made available to KREDL.

Metering of Electricity:

The melering will be done as per Centlral Eleclricity Authority (Installation and

Operation of Melers) Regulations, 2006 and amendments issued [rom time Lo lime.

The Project developers will have o install Remote Transmitting Unit (RTU) for
transferring real Ume data to SLDC for itls monitoring purpose. The electricity

generated from the projects, shall be melered and readings taken jointly by Power

Project Developer with lransmission company,/ESCOMs al the melering poinl, on a
monthly basis.
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15. Reactive Power Charges:

The drawl ol reactive power shall be charged as per the KERC order, as amended [rom
Lime Lo Lime,

16. Government of India incentives:

MNRE, Govl. of India provides a package of fiscal and financial incentives which include
concessions such as Central Financial Assistance, concessional custom duly on specified
items, excise duly exemplion, sales lax exemption, tax holidays ete. The same shall be
exlended Lo the project developers.

17. Additional focus areas for the Government include:

Encouraging repowering of wind projects:

In order to maximize the tapping of energy from the existing projects, Government
encourages repowering ol wind projects.

Projects commissioned with lower capacity Wind Turbines are eligible for repowering
under this policy. The excess capacily can be considered o gel the benelils at the
prevailing tariff.

Biomass, Bagasse based cogeneration Projects:

The State government shall address the issues of non availability of biomass fuel for
power generalion.

GokK considers selling up “Biomass Parks” in rural areas ol the Stale, dedicated for
supply of biomass fuel 1o designated biomass power projects.

The State government shall encourage plantation of biomass fuel in the dedicated
zones identified by the Gram Panchayals of villages (or cluster of villages) where such

polential exists,

Poltential Assessment

Gok intends Lo study the polential for zone based Larilf and Lo carry oul this study
privale players are encouraged & Lo sel up mel masts in different regions in the State
and collect the necessary dala. KREDL will seek support from CSTEP and undertake
wind and solar mapping using Geospatial mapping.

A separale dedicated cell with stafl drawn from KREDL, KPCL, Revenue department
and Irrigation department will take steps Lo identify the polential sites walershed
basin wise including canal based projects and offer the identlified siles for
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development of Small hydro projects on Public Privale Partnership/Build Operate
Onwn Transfer mode.

*  GokK intends to study the potential for MSW power projects with in BBMP /Tocal body
limits. Also Gok will work in consultation with Stakeholders/ESCOMs Lo seek viable
Larifl for such projects from KERC.

* (oK is contemplating through KREDL to study the availability of any raw material in
the region and assess the potential and allot capacities on that basis.

18. Policy initiatives under consideration of GoK to promote renewable power
projects.

Akshaya Shakthi Nidhi (Green Energy Fund)

* In order Lo facilitale Renewable Energy project financing and Energy Conservalion
and Efficiency measures Green Energy Fund “Akshaya Shakthi Nidhi” was announced
in the last poliey which will be taken up in this policy period.

o  “Green Energy Cess” of Rs 0.05 (five paise) per unil would be levied on the electricily
supplied o commercial and industrial consumers. 10 % of this fund will be sel apart
as contribution to Energy Conservation Fund for Energy Conservalion aclivities. The
balance will be sel apart for Renewable Energy project linancing.

* The Akshaya Shakthi Nidhi will be administered by KEEDL [or promotion of
Renewable Energy particularly in Public Private Participation (PPP) maode,
decentralized generation and distribution Renewable Energy projects for the benefit
of rural seclor.

*  The funds may also be utilized for land acquisition and land development activity for
Renewable Energy projects including compensatory aflorestation, soil moisture
conservation ete. for forest land clearance. A detailed [ramework for ils
implementation will be announced separately.

Land

*  GoK contemplates Lo facilitate deemed conversion of land for projects by amending
section 95 of Land Revenue ACT 1964,

¢ ok contemplates time bound permissions and for vesting Depuly Commissioners
with full powers to approve purchase of agriculture lands U/s 109 of Land Reforms
Ael for development of RE projects.

#  Necessary amendments Lo section 79(a), 70(b) and 80 of the Karnalaka Land Reforms
Acl are to be made Lo enable the Renewable Energy project developers Lo purchase
suitable private land directly from the owners of the land.
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A separale dedicated cell with stall drawn [rom revenue department shall be created
to ensure creation of Government land banks for development of renewable energy
projects on lease basis including formulation of modalities, fees, ete.

The Government shall develop barren land in Karnataka as per Clause 5.1.1 of the
Karnataka Industrial Policy. The barren Governmenl land, reserved, as per the
industrial planning for industrial use, al declared Renewable Energy sites, 10% of such
land will be earmarked for KREDL for developing the land to set up the Renewable
Energy power projects.

The barren land upon feasibility study shall be developed by KREDL Lo [acilitate
selting up of various RE projects. The Green Energy Fund will be utilized Lo develop
the land including the payvment towards Compensatory Afforestation in case of Forest
Land. This will enable the State o offer ready to use developed land Lo sel up
Renewable Energy projects.

Developers will be allowed Lo slarl project execulion withoul wailing for formal
approval on filing application lor conversion of agricultural land for selting up of wind
power projects on payment of specified fees.

Allotments and Clearances

Time bound clearance for evacuation approval from KPTCL. Reduction of supervision
charges by KPTCL JESCOMs Lo 5%,

Allotment of cancelled sites: For among the sites [or which allotment has been
cancelled, KEEDL will shortlist sites which can be re-alloted.

Cancellation of allotments beyvond 6 years: Any allolments which failed Lo show any
progress or inlenl in developing the projects within 6 vears [rom the date of
announcement of the policy shall deemed Lo be cancelled. Government reserves the
right to extend time period for projects awailing forest clearances.

All projects allotted 10 vears before the announcement of this policy and
have failed to show any satisfactory progress, their allotments shall be
deemed as cancelled.

Hybrid and Distributed Generation projects

The GoK encourages large scale grid connected projects that can benefil from exisling
project infrastructure. In this regard “wind with solar hybrid projects” or “biomass
with solar hybrid projects” shall be promoted through this policy.

GokK also intends 1o promote small scale hyvbrids particularly in remote villages in the
State where the grid is inaccessible.

GokK recognizes supporting selting up of upto 2 MW biomass or MSW power project,
as smaller plant capacilies face no difficulties in sourcing (including transportalion,
storage and fuel security) and would be ideal for decentralized power production. The
targel under the category is 25 MW during the Operative Period of the policy. Such
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plants are encouraged o be connecled Lo the 11 kV distribution line and improve,
slabilize the power supply al the local level. In this context;

o ESCOM's shall facilitate grid connectivity for such small power producers at 11 kV
and work for grid availability, especially in rural areas.

o ESCOM's shall evaluate oplions o reduce power supply o rural areas and
irrigation users through use of Biomass and MSW power projects.

Biomass resource specific

GokK contemplates licensing/registration of biomass material trading/trader to bring
in consolidation of biomass trading as well as help organize the process effectively.

GokK will draw plans lor investmenl o sel up, manage and vuse of biomass resources
available in the State for power generalion projecls. Appropriate rates and payment
mechanism for the fuel =0ld to the biomass power producers shall be worked oul.

Gok is conlemplating to project capacity that can be allocated in the region based on
raw malerial available.

Gok is contemplaling Lo promole Biomass — Solar Hybrid power projects in the Slale
based on viability.

The State governmenl would also ensure viability of biomass prices and would register
all the biomass planters and traders.

Besides, pilol schemes on Biomass-Wind hybrid projects in the State shall be
eslablished to demonstrate the mulual benefits offered by the technology and thereby
promolion of Biomass projects.

Waste to Energy projects

GoK intends to undertake through KREDL a pilol project on MSW Lo energy. The pilol
will be undertaken on a small scale Lo establish viability.

GoK will study the viability of the project, undertake stakeholder discussions in
consultation with KERC Lo ensure successful implementation of the project.

BBEMP / Local Body responsible along with KREDL will identify land and design the
framework for execuling the project.

Support for R&D institutes and Technology Development centers

Gok shall facilitate indigenous R&D for new and emerging renewable technologies
and improvement of available technologies. GoK, in consultation with RE technology
experls and experls [rom academic / R&D institutions, shall identify the priorily areas
for RE&D. Time bound speciflie tasks for identified R&D activilies shall be assigned Lo
recognized [/ identified institutions and industry with clear understanding on the
achievement ol resulls.

Biomass, Waste to Energy and Storage: The Cenlre for Suslainable
Technologies (C5T), Indian Institute of Science (115¢) has been working in the area of
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R&D for biomass, wasle Lo energy and storage of energy. GokK shall strengthen the
capacity of CST, I15c to facilitate research in this field.

*  Other RE Sources: Advances in basic science will be the foundation for progress on
RE technologies. Crealing linkages between basic research and applied technology
development will be erucial o ensuring the needed technology breakthroughs.
Therefore, GoK shall facilitate creation of a R&D cenler for renewable energy al a
suitable Institution.

*  Privale Sector Parlicipation in R&D Aclivities: Initiatives from the privale seclor in
research and development activities for advancement of renewable energy shall be
encouraged by GokL

19. Fiscal Incentives from GoK to promote Renewable projects.

#  Projects implemented under this policy shall receive the status of industry and shall
be eligible for all the incentives provided under *Karnataka Industrial Policy 2014 of
State governmenl as amended from Ume o tme. If there is any contradiction
between the provisions of this policy and the Industrial Policy then the provision of
this policy shall be applicable.

*  Tax concessions in respect of entry tax, stamp duly and registration charges shall be
as per Karnalaka Industrial Policy as amended by GoK [rom lime Lo lime.

#  The Industrial Consumers opling Lo procure power [rom Project sel up under this
policy, through Caplive/Group caplive roule or Independent Power Producer roule
shall be allowed corresponding pro-rala reduction in Contract Demand on a
permanent basis but subject to the decision of KERC in this regard.

s  No green energy cess is applicable on the power procured from renewable energy
power projects in the State.

2. General Conditions:

a) Il the developers fail Lo commission al least 50% of the allotted capacity within the
stipulated time period, no further allotment shall be entertained. Developers” history
in implementation of projects will also be given a consideration o decide on further
allolments.

b) One vear Ume exlension shall be permilled after [urnishing the valid reasons on
payment of me extension fee and the Performance Bank Guarantee in [orce at that
Lime.

¢) The enhancement of the already allolted capacity shall be considered only within the
stipulated time period of the original allotment. The enhancement of capacily shall be
limited to 3 times the original capacity.

d) The capacity allotted Lo developer shall be permitted to transfer the capacity Lo the
investors only after achieving sufficient physical and financial progress duly paying
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1]
et

necessary lransfer fees in foree al that time for Wind Projects. For other RE Projects
transfer ol capacity can be considered only after commissioning of the project.

Any capacily surrendered or cancelled shall be re-allotted on a first cum first serve
basis.

Land owners shall be given priority for installation of wind mills in the area allolled
to a third party. In which case the original allottee shall be given due notice with
regard o the re-allotment. Additionally the new applicant or land owner shall have Lo
ensure that wind turbine generator being installed at the project site should comply
Lo the technical requirements of inter-turbine spacing as per MNEE guidelines and
from the other nearest previously identified/installed wind turbine generators of the
original allollee.

2) Notwithstanding anvthing contained in this resolution, the provisions of the

Electricity Act-zoog and KERC order as issued from lime Lo time, shall prevail, for
the purpose of the implementation of this policy.

21. Power to amend & interpret the policy.

Note-

Government of Karnataka will have power to amend; Review; Relax/ interpret any of
the provisions under this poliey as and when required.

Documents to be submitted for Facilitation Letter:

oW B

Application in the prescribed format

Detailed Proposal /DPR/PFR

Area/Location marked in the topo sheel 1:50,000 scale

Nel worth certificate duly signed by registered Chartered Accountant in the Government

approved formal.

i

ROC eertificate/ MOA/AOA

6. Land details like Survey Nos., RTC with extent of land ele.
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8-6 Public Information on Dry Waste

f

BRUHAT BENGALURU MAHANAGARA PALIKE
PUBLIC INFORMATION

Date: 09-02-2015

Please participate in BBMP programme of segregating solid waste at Source to keep our city
clean

Reap benefits from Source Segregation of Municipal Solid Waste

You can make profit by selling dry waste at attractive rates to Dry Waste Collection Centers

established by BBMP
BBMP has established Dry Waste Collection Centres (DWCC) in most of the
wards. The address & contact numbers of DWCCs can be obtained from the BBMP website
: www.bbmp.gov.in
You can sell different categones of dry waste at the rates defined by the DWCC
operators. The approximate rates for different categories of dry waste 1s indicated as below
(The rates are md;came sub_]ect to changes as per market)

As per the section 256 & 260 of KMC act 1976, the commissioner of BB\IP has
notified regarding segregation of Municipal Solid Waste at source. This is mandatory w.e.f.
01/10/2012 and 1t has also been upheld by the Hon'ble High Court of Kamataka. Therefore
public should segregate the Municipal Solid Waste generated from the houses, Commercial
establishment into two categories i.e. Wet Waste and Dry Waste and deliver to BBMP
Collectors.

Dear Residents, Start from your home today! Use this information for correct
methods of waste segregation & disposal. Explain this fo every member of your family and

also to your house maids.
Join Hands with BBMP and help us to keep our city clean & tidy.

“CLEAN CITY IS OUR RESPONSIBILITY”

Sri. Narayan H. Sri. K. Ranganna Smt. N. Shanthakumari
Chairman, Public Health Committee Deputy Mayor ‘Worshipful Mayor
Dr. K.C. Yatishkamar K.CS. Sri. Darpan Jain, LAS. Sri M. LaxminarayanILAS.
Joint Commissioner (Health & SWM Special Commissioner (SWA) Commissioner
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