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Solvent Recovery units : SOp on Utilization of SpentSolvent for Recovery of Solvent issued by CpCB onFebruary,2OZ1
Tyre Pyrolysis Units:SOp on Recyclinq of waste T,,.o
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Waste lncinerators:G uideiines for
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4. Aliernative Fuel and

erd?9( 139 qo)itr€ 2025'

units):Guidelines for Pre-processirlg and Co-

processing of Hazardous & Other Waste in cement

plant issued bY CPCB on JulY, 2017 '

5. Hazardous Waste Landfill sites (TSDF): Criteria lor

Hazardous Waste Landfills issued by CPCB on

February,2001
6. Contaminated Empty Barrel Recycling units : SOP

on Utiiization of Contaminated Barrels / containei's /
Drums containing hazardous waste / chemicals / oil

and LuL,'icants issued by CPCB on February' 2021 &

Novernber -2024

7. Used / Waste Oil Recyclers:SOP on Utilization of

Used Oil and Off Specification Products (Shampoo'

Detergent & Creams) for rerycling issued by CPCB on

December, 2021 .

B. Lead Battery Recyclers:SOP on Recycling of Lead

Scrap / used lead acid batteries issued by CPCB on

)anuary 4\h, 2024.

9. Lithium lon Battery Recyclers:SOP on Utilization of

Black Mass (Generated by Lithium lon Battery

disnrantlers / recyclers or E-waste dismantlers /
recyclers) for recovery of carbon / graphite materiai

and metal compounds issued by CPCB on January'

2025.
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SI NO.

2

KSSIDC Industriai
Estate

Hoskote Industrial
Area

KIADB Indi At ca

KIADB tnd.l r\rea

KIADB Indl Area

6

Industrial AreeRegional
Office

Name of the Industry

Peenya Industrial
Area

Bengaluru UrbanPeenya

1

Bengaiuru UrbanR R Nagar

]r4ls. Associated Chemicals and

Engineering Company, No.30l, IVth
Phase, Peenya Industrial Area,
Bengaluru 550 058

M/s Manjunatha Chemicals, No-D- l 7,

KSSIDC Industrial Estate,

Kurnbalgodu, Mysore Road,
Ben aluru -560074

KumbaJgudu
Industrial Area

Bengaluru UrbanR R NagarIr4ls. Aldochem, Plot No.20,/E, Sy.No.

37, Kumbalagodu Village, Kenger i

Hobli, B uru -5ti0074
J

B. R. Ambedka:
Iadustrial Estate
Jigani Industrinl
Area lst Phase

Bengaluru UrbanAnekalIr4ls Sathya Industries plot No. 142, Dr
B. R. Ambedkar Industrial Estate

Jigani Industrial Area lst Phase,

B aluru-5621 06

1

Jigani Industrial
Area

Bengaluru UrbanAnekalIWs Shine Chemicals India, r.vo. SP'

165, Jigani Industrial Area, Aneka.l tq,

Bau ore District.
5

KSSIDC Industrial
Area

Bengaluru UrbanR R NagarIvlls Gomti Research & Pharmachem

Pvt Ltd. No.ts-36138, KSSIDC lndl
Area, Kambalgodu, Bengaluru-
5600743

Peenya Indusrriai
A-rea

Bengaluru UrbanPeenyaIr4ls. Shalini Enterprises, No. 3-6 3rd

Stage, Peenya Industrial Area.

Ben alL:ru-S600058
7

Bengaluru RuralHoskote

8

Bengaluru RuralI Io"koteN4ls, Ind Pure Chem, Plot No, 8D,

I(IADD Indl Area, Hoskore Taluk,

B lore Rural District
9

YadgiriYadgirM/s Mayash Enterprises, Plot No.273

Kadecher, KIADB I.A, Y adagirt Tq &
Dist

i0

YadgiriYadgir

TI

KIADB Industrial
Atea

YadgiriYadgir

M/s. Sai Enterprises Plot No. 182,

KIADB Indl area, Kadachur village,

lr4ls S N P Pharmacutical Plot
No.266,KIADB I,A. Kadocher,

Y II

t2

)

I

I

I

I

I
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- List ofSolvent Recovery Ulrits
District

I

N4/s. Bhavana Agencies, No.58c-4,

Hoskote Industrial Area, Hoskote

Bangalore Dist.

Yadeili
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13

M/s. Sri Venkateshwai a
Pharmaceuticals, PIot No:8 8, KIADB
Industrial Area, Kadechur, Saidapura

Hobli, Yadagiri Taluk and District -

58522t

YadgiriYadgir KIAI)B Industrral
Area

14

Vl.s.Penta Chem, Plot IJo.47, I st

Phase, KIADB Harohalli indl Area,

Kanakapura Taluk, Ramanagar

District -5621l2

Ramanagara Ramanagara

t5

M/s Panchamukhi Pharma
Plor no. 94& 97,1 st Phase, Harohalli
Industrial Area, Kanakapura Taluk,

Ramanagara Ramanagara

Ran ara Dist
N4ls. Syngeyoi , Plot No. 26i /8?. &
267/8P, KIADB Industrial Area, 2nd

Phase, Harohalli, KanakaPura Taluk,

Ramalagara Ramanagara

Raman District

Harohalli Indusrrial
Area,

L7

NzI/s. Snmesh Enterprises,Plot No,9l P,

KIADB Industdal Area,

Humnabad, Bid,r.

Bidar

M/s Vijeta Industries
plot No.l l-A, H,No.l9'l ' l 16, tsanlier

Cok:ny Shivnagar South Bidar

Industrial Area. Bidar-585402

Bidar Bidar Ban-ker Colony
Shivnagar South

Bidar Industrial
Area

M/s. Soumya Pharma ,PLOT No. 91 -

P, (PART-l), SY No -145 KIADB,
Humnabad lndustrial Area, Humnabad

Taluk, Bidar District. -585330

Bidar Bidar Humnabad
Industrial Area

20

M/s. PJR Organics, Plot No. l611P,

Sy. No. 131, KIADB Indsutrial Area,

Humnrbad Taluk, Bidar District -

5 8533 0

B.dar Bidar KIADB Industrial
Area

MiS. SARVODAYA SOLVENTS

PVT LTD, SY NO.352II, 350/1,

MARKLTNDA VILLAGE TALUK &2l

DISTRICT,

Bidar Bidar Non lndustiial
Area

Kore Chemical Industries, Plot No. 92-

22
P, Humnabad lndustrial Area,

Gadwanthi, Humnabad Taluk, Bidar

District-5 85330

Eco Green Fuels Pfi. Ltd., Plol No

252,F.:d. #1, SY. No. 2liP &2l,2nd
Phase, \i asanthanarasapura Industriai,

Y alladarliu-S72 \'28, Tumkur District
23

Bidar Humnabad
Industrial Area

Tumkur Tumakuru

KIADB Industrial
Area

KIADB Industrial
Area

Vasanthanarasanur

a Industrial Area

18

19

I

t6

Bidar

BIDAR.5854O3
Bidar

KIaDB Harohalli 
I

Industrial Arca 
l

I

I

I

I

I

I)
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24
M/s. Khemical India, Plot No.680, Sy

No..13ll and 44, 2l J Road, 2nd Phase,

Tumkuru

l umkw Antha.rasanahalli
lndustrial Area

:)

M/s. Bhagavathi EnterPrises, Plot

No.553-P-6, 2nd Phase, KIADB,
Vasalthanarasapura Industriai Area,

Tumkauru Taluk & District

Tumkur Tumkur

26

Banashankari Industries, PIot No. 1
q1

KIADB I,A. Malur 3rd Phase, Kolar

Dist

Kolar KIADB Industrial
Area

27
N47s. L.N. Chem, Plot No. 6-1 I & 6-L,

4th Phase, KIADB Industrial Area,

Malur, Kolar District

Kolar Kolar KIADB Industrial
Area

Banashankari Chemicals Pv t. Ltd.. Koiar

plot No.200 -203, KIADB I,A. 3rd

Phase, Malur, Kolar Dist

Kolar ICADB Industriai
Area

iWs. Sonia Industries, Plot No. 1lB,

Part - l0 Sy. No. 47, Kumbalgodu
Village, KIADB lndustrial Area, lst

Phase, Kumbalgodu, Kengeri Hobli,

Bangalore South Taluk, Bangalore -

560071

R R Nagar Bengaluru Urban KIADB Industrial
Area

30

\4/s. Banashankari Chemi cals Pvt

Ltd., Plot No. 101-A(P) &102 -A(P)'

Pharma SEZ Ind. Area, Kowshika

Village. Hassan -573201

Hassan Flassan l-lEZind. a.e,

31

N4ls. Ju'ala Mala SDP Plant, Plot No

127 -C, Adakanahally Industrial Area,

Nanajangud Taluk, Mysuru District -

571301

Mysuru-2 Mysuru

NAs. Sri Sai Industries, PIot No. 12-R,

32 KIADB Indl. Area, Somanahalli,

\4addu.r 1'a.luk, Mand Dist.

tr4/s. Btack God Chemica I Industries

-13
Opc Pfi Ltd., Plot No.34, Plot No'34,

BaikampadY Industrial Area,

M aluru-575011

Sai EnrerPr ises, Plot No.1 82,

Kadechuru Industrial Area, Yadgiri

Taluk and District
M/s. Sn Durga Li:'e Science LLP

Plot No..l 04/2, BadanaguPPe-

Kellamoalli KIADB Industrial Area

Chamaraj anagar
.i5

Mandya Mandya KIADB Indl. Area

Mangaluru Mangaluru BaikampadY
Industrial Area

Yadgir Yadgiri Kadechuru
Industrial Area

KIADB Industrial
Ltea

28

29

Vasanthanaras.rpur
a Industrial Area

AdakanahalJl
Industrial Area

Chamaraianag Chomanjmagat
AI

)

I

I

I

Tumkur

Kolar

34
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List of IC

Sl No

IO

l1

Units

4

6

8

District Industrial Arca

KIADB Industrial
Area

B idar

Name & Address ofthe TPO

Pioneer Industries, Plot No 80

KIADB lndustrial Are a,

Hurnnabad Taluk. Bidar
Mahagaonvi Polymer
Energ,Plot No. I35, ll,&
I2,Kolhar Industrial
Area,Bidar

un)l

iJ idai

Bidar

I(egional
Office

Kolhar Industrial
Area,Bidar

Bidar2

Kolhar Industrial
Area,Bidar

BidarB idar

130/B, Kolhar Industrial Area,

Bidar

ustrrAhrred Ind es.,Plot No

Kolhar zuADB
Industrial Area

B idarPremier Plast,Pl:t No 204,

Kolhar KIADB lndustrial
Area, Bidar

ll idar KIADB Industrial
Area

Bidar

Kolhar Industrial
Area,Bidar

B idar Bidar

6 H lndustries,Sy No 133

Gadavanti, PIot No 122 D
KIADB Indl Area Humnatad
Tq ts idar

Star Polymers,Plot No 177A,

l77l) 178 178 -P, Kolhar Ind.

Area, Bidar
KIADB Industrial

Area
Bidarllidar7

KIAI)B Industrial
Atea

BidarB icia rKGN Industries,Plot NO 100

P I Pan KIADB lnCustrial

Area Humnabad Taluk Bidar

KIADB Industrial
Area

BidarBidarEesha Kishan Eco Energies

Pvt Ltd.l8l,l82& 182 (P),

Kolhar Industrial Area, Bidar

9

Mehanaj lndustries,Plot No

365-P6 KIADB lndustrial

Area, Bidar
Scmpura Industrial

Area

Bidar KIADB Industrial
Atez

Bengaluru
Rural

NeiamangalalAdirya Unit - I Eurealm Eco

Pvt Lrd.,No.47, Opp ANZ
factory. SomPura Industrial

Arca, )st Phose, DobbsPet,

Nelamongala Taluk

l

I

l

I

I

Bidar

lN"* r tn'atoyo PIo.ti.
lndusrries (Pyrolysis Plant)
PIot \o 25 KIADB Industrial

Area Llumnabad Taluk Bidar

Bidal
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)2

',4

15

16

)7

i8

Adirya Eco Fuels Unit -2,r.\o

4E9 & 456, SY No
20,2),105/2,24 &
25,Bccragondanahalli Villag

,KLADB, SomPura 2nd stage,

Thyamagondlu
Hobli,Nelamangala

Neiamangala Bengaluru
Rural

Sompura Industrial
Area

)3 Sri Shivashakti Rubbers, Plot

No.84-P4, lst Phase, Jigani

Industrial Area, Jigani Hobii,

Anekal Taluk, Bangalore.

.Lnekal Bengaluru
Urban

Jigani Indusrial
Area

Raksha Industries, Plot No Ch ikkaballapur Chikkaballap

I l2 & No. I l3 ,Gowribidanur
2nd phase,lndrrstrial Area,

ChikkaballaPur

ll ura

Gowribidanur 2nd

Phase,lndustrial Area

Laksh nr i Industries,Plot 
^' 

o

i l0 rnd I l1 ,Gowribidanur,
2nd phase Industrial,

ChikkaballaPur

Chik-kaballapur ChikkaballaP
rlra

Cowribidanur 2nd

Phase,lndustrial Area

lvIls Vten GrouP, Plot No.

I 80/P2, Nandur Industrial

Area, Ka!aburagi

Kalaburagi Kalaburagi Nandur Indusfial
Area

N4/s Mangalam Industries,

Sy.No.J39l2, KamalaPur

Village, Kalaburagi

K alaburagi Kalaburagi Non InCustrial Area

M/s Sana Industries,

Sy.No.59, Plot No.297 & 298'

Nandur Kesartgi lndustrial

Area, Kalaburagi

Kalaburagi K alaburagi Nandur Kesartgi
Industrial Area

19 lvfls Sahara Fuels Energr,

Sy.No.39,93 Plot No.7 1/B,

Nandur Kesartgi Industrial

Area, Kalaburagi

Kalaburagi fKalaburagi Nandur Kesartgi
lndustrial Area,

I

!

I
j

I

I

l

I



SI

No. Name of the lndustry Regional
Office

Indus(rial Area

I

IIaat lncinerators India
Pvt Ltd., Plot No.35 B & C,
Jigani Industrial A_rea, Jigani
Hobli. Anekal Taluk,
Bengaluru Urban District..
560105

Bengaiuru Urba.n Jigani Industrial Area

3

lvl/s . Gomti Incinco, No.3, B-2,
lst Phase, KIADB hdushiat
Area, Kumbalagodu,
u
M/s. Century Refineries plt
Ltd. No.17A & B, KIADB IndI
Area, Hoskote, Bengaluru.

RRNagar Bengaluru Urban KIADB Industrial tuea

Hoskote Bengaluru Rural KIAI)R Industrial Arca

4

I\{/s. Kamataka Waste
Management Projects {A
Division of Re-sustainability
Ltd., (Tormerly Ramky Enviro
Engineers)) Sy. No.75 ro 85 of
Pemmanahalli and Sy.No.7 & 9
of himmanayakanahalli,

Dabaspet, Nelamangala Tq.
Bangalore.

List of lncincrator Facilities
District

Nelamanagala Bengaluru Rural KIADB Industrial Area

(

Anekal



a
\.{/s. Kalyana
Management

taka Wastc
r Pvl Lrd.,

Yadgi;i
Karna

Projec

PlotNo.l58-164, KIADB
Kadechur lndustrial Area_
Saidapura Hobli, yadgir Ta.luk
& District

Kadechur IndLrstrial Area

KIADB Industrial Area

KIADB Industrial Arca

Flaiohalli Intiustrial Area

5

Yadgiri

Industrial
Kunigal T

IWS. Bangalore Incinerators
Ltd Plot No .28, RKL{D

Are4 Anchepaty'4
aluk, Tumakuru

Tumakuru Tmukuru

(Formerly M/s Century Eco
Solutions prt. Ltd. pl;r NO.
l61B & C, lst phase,

Vasanthapura, KLADB
Industrial Area,
TumkurTaluk&

Re-sustainabiii ty Ltd.,

Kora village,
District.

Tumakuru Tumakr.ul

8

Indusaial Are4 2nd phase. 2nd
Sector, Rama,ragar Distnct_

intcchS.MI lnc lo
No 3 42 B o f arohal

Ramanagara Ramanagara

4..

E Nano



Sl No.

l0

2

5

t

L

O
<)

OIi AI'R I.INITSl,ls I.dur&LlDisrrictR.gional
Officr

Vrsiinthrnaras

Industrial Atea

Tur*urMA. Indta,l Eco Solulion Private Limiled ,

Plor No.462. v asanthanarasapura Indusnial
Arcq 2nd Phase, Ttimakuru Taluk & Dastricl

Nsmc of th. lBdustry

I

M./s. Ccntury cco solutions India Pvi Ltd.
Ploa no l618& C,lstphase
v&santhantrasapum,KlAD Indl Area,Kora
villaSe & hobli Tumakuru Tq & Dist

M/s. Kalyara Kamalal(a Wsste Managemer!
Projccr Pvl L!d., Plol No.l58- 164, KiADts
Kadechur tndustrisl Arc€, Saiddpura Hobti,

YadSir ]'aluk & Districl

TLrmkuru

YidgiriYadagir

Non IndustrialSarjapura

Vasantla.rras
apura ,KIAD

KJADB
Kadechu,
Indlst ial Area

Bengaluru
Urbm

main Road, Bangalore- 560008

lffiIiu-iiEi6Ie-*"" varie'."nr,
PIot No. 87/l llelalige Chandrapura. Hosur

4

BcnE luru
Rural

KIADB
Industrial Arca

iJ(]sko(cM/5 Ccntury Reflnen'es Pvl Lld
No.l7 A&B KIADB I.A, Chekkahalli village

Hosakolc Taluk, BanSalore ruroi dist

HarohalliRamanagraRamanaga,€-Nano lncin tcch, Plo( No 142-8,
lodusirial Are4 KIADB , Phascll,
Kanskapuia Taluk & Ramanagara Dist ct

Harohalli

KIADE
Industrial Area

BenBaluru

UrbaI
Jr,t/s Corrr, lncinco, No.3, B_2, lst Pnase,

KIADB lndustrial Arq, Kumbalgodu'

Mysuru Road, Bcngaluni-5

R R :iagar

6047 4
Non lDdusEialCulbarga

Disltrict- 585222Taluk Gulbarga

Creen Fuel Wasle Managemeol, Sy no 6/'/4,
I jepalli villa8c, Adal*i Hobli, Sedum

8

Kolhar
Industrial Area

tsidar

Curba:ga

BrdarIv/s. SVD Eco Scrvices, Plot No.l79,
KIAOB. Kolhar Indust al Are3,

Bidar TBluk & District

9

Non IndustrialBenSaluruM/s. Kl€an Kiln Fuels,

N0.36,2, Adu, villsge, Harohalli Main

Road,
Anekal Taluk, Bengaluru Urban Dislrict

Masrhena}lal,i

Induslrial
M/s. A 'f Lnlcrprises,

Plor No.70,71 & 72, Maslhenahalli lndusrral

Arca, KIAI)8,
I n Ph.st, ;!4astlrcnallalli, ChinLhamani

Taluk, Chikkaballapura Dist

Chri.krballapur

I

I

I
I

I

I



!,r
I

(

List of 'ISD!'U nits
sl

No. Name of the Industry Ilegio nal
Office

District Industrial Arer

I

Management project pvt Ltd., plot
No. 1 58-l 64, KIADB Kadechur
Industrial Area, Saidap.ra Hobli,
Yadgir Taluk & District

Mis. Kalyana Kamatzla Waste Yadgiri Yadgiri K adechur

Industrial Area

lrrUs. Karnataka Waste
Management Projects {A Division
of Re-susrainabiiity ttd_,
(Formerly Ramky Enviro
Engineers)) Sy. No.75 to 85 of
Pemmanahalli and Sy.No.7 & 9 of
himmanayakanaha I li, Dabaspet,
Nelamangala Tq. Bangalore.

Bengah.rru

Rural
Dabaspetlndustrial

Arca

I



u
I

List of Barrcl

2

4

District Ind u sl ri:r I

Area
Sl.- io. Name & Address of unit I Regional

Office
N4s. Archana Enterprises, Shed No. C-9

KSSIDC industrial estate,Veerasanadra
2nd stage Huskur Road 0# : Hosur road

Anekal Taluk ,Bengaluru -560100

Sarj apura KSSID(-
Industrial

estate

Bengaluru
Urban

Jigani
Industrial Area

Bengaluru
Urban

AnekaiIrrf/s. New Kannimar Enterprises , plot

no. I 5b, I st phase, Jigani industrial Area

Bengaluru5621 06
Narayanagoud
a, Indl Estate

Bengaluru
Urban

PbenyaN4ls. Hindustan barrels,
No.l Narayanagouda, Indl Estate.

Kareemsab layout, Hegganahalli, Near

Peenya 2nd sta e, Bengalun-r Urban,
Bengaluru

{Jrban
AnekaiM/s. Roshan Enterprises ,Plot No.

87F(P),1 st phase Jigani indl area .Anekal
taluk.Bangalore urban dist-56C I 02

Jigani i:r ri I

KachuLalli
Iudustrial Area

area

Ivlis Sa-nnidhi Enterpriscs plol )'li-r.13i 1,

Kachalli Hobli, B North
,5

Behind
Raghavendra

Industrial
Estate

DasararhtJ1i

Dasa;ahaiii

Bcngaluru
Urban

Bengaluru
Urban

N4ls. Sree Mahalakshmi Entelprises No.2

Behind Raghavendra lndl Estatc.

Karihobanahalli Road, Near peenla,2nd

stage Bengalur- 56007 4

6

Bengaluru
Urban

AnekalM/s. Sri Gajanana Industries, Shed

No. I A plot No.42, Jigani Industrial Area,

Bensaluru-5 601 05

7

Bommasandra
I & Ii Phase

Industrial Arca

Bengaluru
Urban

N,I/S. Ishvarya Traders. Plot No.l-D I ,

Bommasandra I & II Phase Industrial

Area. Hosur Road, Attibele Hob , Anekal

Anekal

uru-560099Taluk. B

I

Bengaluru
Urban

Dasarahallilr4/s. 3R Innovation and P.esearch India

Private Limited- Unit-llI,
Plot No.06, Sy. No.2413A, Lakshmipura

Post, Kachohalli Industrial Area,

Dasanapura Hobli, Bengalwu-562 1 62.

Peenya

Industrial Area
Bengaluru

Urban
Peer:yaIrzlls. Shalini Enterprises, No. 46 3rd

Stage, Peenya Industrial Area, Berrgaluru-

560005 E

9

Ne lamangala Bengaluru
Rural

Jigani
Industrial ,\-rcs

Kachohalli
Industrial Area

Somapura l st

Stage

Industrial Ar;r

10

tl [Wr. SgM Enterprises, Piot No.326. Sv

No.5, 6 and 199, Nidavanda Viliage,

S()olapLlra I si Stage industrial Area.

Nelamangala Taluk,
Bengaluru Rural Lristrict-s 62132

I

I

I

I

I

I

l

l

I

I

I



t

Mis Shobith Indusrry , B-,I,KSSIDC Indl
Naa

13

Area an uT ,N4 rc
N4/s. SMZ Industries. Shed No.C-202
KSSIDC Indl Area, Hebbai Mysore.
M/s. H.R.F Trading Sy.No. 143/2,Ifannur
road Hancheya Village , Kasaba hobli,
M suru-570019
M/s S A Enterprises No-l 63, Inlustrial
Estate Yadavagiri Mysuru

Mis. S S Metals & lndustries, 6-64/3, Plot
No.277 & 278, Baikampady Industrial
Estate, Man orc- 570045

1d

t'7 Banninranttrl:r
Industrial Aie:

20

21

Baikampady
Industrial ,Area

t2 lvlysulu - I Myswu KSSIDC IndI
Area

KSSIDC Indt
Area

Mysore -l Mysuru

14 Mvsore - I Mysuru Non Industrial
afea

l5 Mysore - 1 Mysuru yadavagiri
industrial

estate
M.rs M M Enterprises plot No. I2lA
Bannimantapa Industrial Layour. Devaraja
Mohalla, M uru

Mysuru - I Mysuru Bannimantapa
Industrial
Lz ou1

M/s. New Royal Traders Unit-Ill, No. I/8,
BarLnimantapa Industrial Area- C.V. Road,
Mysur,:-57001 5

Mysuru -l Mvsuru

r3 M/s.Moogambigai metal refi neries(unit-2)
(Plastic division ) PlotNo. 124-A

Malgalorc Ma:tgaluru Ba.ikampady
Industrial area

Baikam ad Lrdustrial area,Mangaluru
)9 Ir.{/s. Kamataka Traders, Plot No.23lA,

Kamad Industrial Area, Mulki,
Margalore.

Mangalore Mangaluru Kamad
Industria.l Area

M/s Falcon imper corpor"ation plol
No.9A,l10A, Baikampady Industriai Area

Mangalore Nfanga.luru Baikampady
Industrial Area

lvlan ore-s75011

Mangalore Mangalwu Baikampady
Industlial

Estate
22 M/s. Shariff Enterprises, Plot No. l4l C

Industrial Area, Baikampady, Mangaluru,
D.K. District -57501I

Malgalore Mangal'.ru Baikampady
Industrial

Area,
23 N, s. Black God Chemical Industries Opc

Pvt i-td., Plot No.34, Plot No.l4,
Baikampady Industrial Area, Mangaluru-
575411

Mangalor; Mangal uru Baikampady
Industrial

Area,

24 Mother Nature Waste Managenrent ard Mangalore Mangaluru Baikampady
Industrial AreaRecycling Industry, Plot No. 259, D. No, 6

314, Baikampady Industrial Area, KJADB
Road, -Vangaluru, D.K.District- 57501 I

25 IWs. Moogambigai Metal Refineries(Unit-
2) (Plastic Division),
Plot No.124 A & B, Baikampady
Industrial Area,
Mangalore

Mangalore Mangaluru

I

I

I

I

I

I

II

I

I

I

i

I

l



26 M/s. R.T EnterPrises PIot no

phase Antharasanehalli Indl area Tumukur

& disl
27

l8

29

30

A.21 lst Tumkur Antharasaneha
lli Indl area

Vasanthanar-as
apura, l st

Phase

Industriai Area

KIADBIndI
atea

ll

32

)t

J8

Dharwad

Dhanvad

Tumkuru

Vasanthanaras
apura

Industria.l Area

Tumkuru

Antharasanhall
i indl area

Tumkuru

Tulnkuru

Ramanagara

p I st phase Vasanthaaarasapura Tumkur

No. I 3 I ,2nd Phase Antharasanhalli Indl

Sy. No.42, Vasanthanarasapura, Ist Phase

Industrial Area, Thimmaraj,
Thimmaraj anahall; - 572128

2nd phase KIADB Industrial area,

Harohalli, KanakaPura Taluk,

M/s. K,H EnterPrises Plot No.310 -

,KIADD Indt area ,Harohalli Kanakapura

l umkur

Tumkur

Tumkur

Ramanagara

Ramanagara

N4/s Century EnterPrises Plot No.95p &96-

M/s. Alpha Eco Industries P lot

arca.Antharsauhalli,Tumkur & dist

M/s. MD Craft industries, Plot No.1 I 8,

M/s.Hajira Enterprises, Plot No.324 -T,

F2

&dist

DistrictRanr

DistrictTaluk &

KIADB
Industriai area

KIADB Indl
area

Ramanagara

K.IADB
Industrial Arca

RarnanagaraRamanagaraIVl's:.A Traders, Plot \o- I i 5-1

KIADB Industrial Area Harohalli.
ll Phase

Karaka Taluk, Ranralagalu Disl.rict
KIADB Indl

area,
Mandya

l\4/s. Indian EnterPrises Plot No 1

Cross. KiADB Indl area, Tubinakere,
3 lst

Mand aT & Dist

i3 [r.la,ayu

Shivamogga

KIADB
lndustrial Area

Shivamogga

DastangereDavanagere

Industrial
Estate

KSSIDC

DavaJ,geteDavanagere

Belur
Industrial area

Dharwad

Ir4/s. \' J Rao lndustries Plot

,KIDBIndl area Machenahalli Nidige

plot \o. 14, KIADB I,A. Harihara.

M/s. Sai EnterPrises the P

reprocessing unit @ PIot No D/S-I I, 7th

Cross, 2nd Stage, Industrial Estate

KSSIDC, Harihara Tq, Davangere Dist-

Main Road, Belur Industrial area,

34

35

36

No. 20 p

Hobli Shivamo _\77)))

M/s S imnani EnterPrrses

lastic

M/i. King EnterPrises Plot No. 68, 6th

Dayatra

577601

Dhararvad Beltrr
Industrial Arca

Dharwad
lvlls. S. N. Baddi Eco S

Industlies. SY. No. 612(B), Belur

inciust rial Area, Belur'580011' Dhalwad

afe Recycling

District

l

I

I

i



I

l
!
I

l' Dharwad Dharwad Belur Indl
Area,

Enterprises, Plol I.io.505(B),
Sy.No.340, Belur lndl Area, Belur-
-<8001 l, Dharwad-Tq & Disrric.

. Pipes Industries Sy Nc,. 2l 8/A,
Uijani road Kudligi laluk, Vijayanagara
Disffict

lv s, Sahara

]\4's S.K Yijay'anagara Non Industrial
alea

40

41 shiyanth Irrcorp proposed to
establish the uaits iocated at plot No.3 I
Pl, KIADB Industrial Area, Vemgal

obli, Kolar Taluk & District.

M/s. Ri K]ADB
Induslrial Area

Kolar

7n

Yijayuagara

KoIar

I
I
I

I

I



SI

No.

,l

List of Used Oil
Industrial

Area
Regional

Office
DistrictName of the Ind ustry

Anekal

DR.Ambedkar
Industnal
Estate I st

phase Jigani

Anekal Bengaluru
Urban

M/s Ganapathy Refineries P\4 Ltd ,

Plot No.9& 10, DR.Ambedkar Industrial
Estate lsl phase Jigani Anekal tq, Bangalore -
560105

Bengaluru
Urban

Peenva lndl
area

Peenya2

Nelamangaia
lndustrial

Estate,
KSSIDC,

Bcngaluru
Rural

NeianarigalaIr4/s. Canapathy Refineries, Plot No.B-121,

Nelamangala Industrial Estate, KSSIDC,

Kasaba Hobli, Nelamangala

TumkuruTumkurWs. Nakoda petrochemicals, Plot No.8

KIADBI Indl Area, Sathyamangala, 'lumkur-

5'.72t04
Non Indutrial

Area
BelagarrmlWs. Shanthaduga Petrochemicals, No 701

Shedegalli Manturga Post, Khanapur
Belagaum

B 1',I

5

KalaburagiKalaburgi6

Shivamogga Shivamogga

iWs. H.N Petrochemicals Industries, PIot No,

Sy.No. 2912, Taj Sultanpur Taluk, Kalaburagi

District -585103

JWs Balaji Industries Plot No.20lA, KIADB
Industrial Area Machenahalli Shivamogga

Mysore - I Mysurulv{/s. Evolve Oil Refining Industry, No. 410-

413/2, Hebbal lndustrial Area, Mysuru -

570016

1t{

KIADBI Indl
AJea

Non tndutrial l

Alea

K]ADB
Industrial Area

Hebbai
Industrial ,Area

7

l

3

I

tq

lm arr," Industries No.B-64,3rd srage

lPeenva Indl area Banaalore

I

i

I



rj-

List of Waste Oil
SI

No.
Name of the Itrdustr)'

Regional
OIfice

District fndustrial
Area

1

li,L/s. Jonas Petro Products Plot No. 277,

Baikanapally tndustrial Area Mangalore,
D.K District
N.{/s. Merlyn Hydrocarbons P}'t Ltd., PIot

No.366, KIADB Indl Area, Ilassan Taluk

& Dist

Mangalore lManagaluru Baikanapally
Industrial
Area
KIADB indl
Area

Hassan Hassan



lrli)

)

5

KSSIDC lldl
Area

M,/s Century refineries Pvt ltd. Plot no lT-
I & J, KIADB Indl Area, Hosakote Taluk.

Ba ai..'r Rrrral District

6

8

I

l

i

t.
I

i
l

t0

List of Used Oil & Waste Oil Re lers

st
No.

Industrial

L".'J.ff:i?:1
M/s Kar Recycle centre LLP No, ll4lC, lst
cross, 5th main Yeshwantapura Irrd'rslrial
Area opposite Peenya Metro Station,

Bengaluru City

Tumkr-rr Road, Ben alurLr-002

DistrictName ofthe Industry

West
Bengaluru

Urban

Regional
Office

KSSIDC
lndustrial Atea

I s4uprrru Bengaluru
Urban

lM./s Brarath Lubricants plor No.36,
KSSIDC lndush-ial Arca Veerasandra,

Hosur Road Anekal 'faluk,B engalr ru
Bengaluru

Urban
Sarjapural\4/s. Lube Tech Petro Chemicals, ,',-o. C-

76, KSSIDC Indl Area, V:erasandra,

Aftibelc luru UibanAmehal Taiuk ts
\/eerasandra

Industrial
Estate

Sarjapura Bengaluru
Urbatt

[4/s Balaji Refineries B-5 .8-6 Veerasandra

Indusirial Estate Bcngaluru-560 1 00

Hoskote Bengaluru
Rural

KIADB
Industrial Area

KIADB
Indust al Area

KIADB Irrdl
Area

M/s Sanrpath Refineries Pvt Ltd, plot

No.64A-65 D, KIADB Industrial Area

M./s. Mandya Refineries, Plol No 59 Pan -

il A, KIADB Indl Area, Tubinakere,

Mandya Mandya

MandyaMandva
Tubinaiere Mand a

Mand aT & Dist
Tubinakere

Industrial Area
tr4andyat\Ianoya

M/s. S Ni Enterp.ises, No,491 l, M C Road

Beside Fire Station, Mandya Tq & Dt
KIADB

Industrial Area
TumkuruTumkur

9

M/s. F.A. Refineries,Plot No.92-B KIADB
Industriai Area, Ist Phase,

Vasanthanarasa ura, Tumkur.
Tumkuru Vasanthanarsap

ura Industrial
Area tumkur

Hirehalii.IndlTumkuru

N4/s M-tech petrole'..]m Pvt Ltd
plot No. 192 Vasanthanarsapura Industrial

Area tumkur
M/s. VBS Petrochemicals PIot No.

29P2 Hi reha|li,lndl a;ea,Hirehalli,
Tumukur
M/s SMI lndustries. Plot No l95-D, Is!

Phase, Vasanthana-rasapura Indl. 4rea,

Tumkur

Tumkur

Tumakuru T . & District

Vasanthanarasa
pura Indl. Area

Tumkuru

Vasanthanalasa
pura indl Area

trl.. n.v.p nefineries (Previously A S

Refi neries), Plot no,97-8,
Vasanthanarasapura lndl l.rea Nagenahal Ii

Village. Kcra Hobii, Tumkur lq & Di"t

M/s. Mahalakshmi industries, Plot No 2l8,
KIADB Indl Area, Vasanthanagaia,

Tumk'.f -572128

TumkuruTumkur

Turr':kur

:3

KlArts lndl
Ateall

Ramanagara Harohalli Intii
Area

RamanagaraM./s. Alfa refineries, Plot No. 3 I0H, ll
Phase, Harrhalli lndl Area. Harohalli

Hobli, Kanakapura Taiuk, Ramanagara

District
KIADB

Industuial arca
RafianagaraRaoranagaraM/s. Bhararri Refinar ies 324-P Kl

lndustrial area 2nd Phase ,Kanakapttra
Taluk Ramanagara District

ADB

i4

I

Tumkur

I
I

Tumkuru

t6



4

1\4.rs. Jai Sai Lub ca.ts, PIot No.57 & 58,
Harohalli Industriai Area, lst Phase,

Kanaka Taluk,

Ramanagara Ramanagala Harohalli
Industrial Area

16
Morlyn hydrocarbon plot No.i67, Hassan Hassan

KIADI} I H N Pura Road Htsan
Khwaja petroleum P\,1 Ltd Korar Kolar

pior r.vo.3, KIADB Industlial area,
B et Tal Kolar Dist

s Sri Lakshmi Refineries lndusrries, No Chikkaba llapur Chikkaballapur
lP-34, KL-rdumalakunte Villagc, KIADB
lndustrial Area, Gowribidanur,
Chikkaball

KIADB
Industrial area

:9
KIADB

Industrial area

K]ADB
lDdustrial Area

2t
iuis. x.na Oits fvr I-td, PIot No.75 ,76 &
17 (Pan-A) 2id Phase, Kapnoor Indl Area,
Kalburpi

Kalburgi Kalaburagi Kapnoor Indl
Area

22

WS. Sarvodaya Solvents Pvt Ltd, Sy

No.352l1, 350/1, Markunda Vil)age Taluk

& District, Bidar-s85403. Bidar Bidar
Non Industrial

t-1

l

20





I

ist of Lead Acid Ilatte /Lithium Ion Ba Re clersL
Industrial AreaDistrictRegional OfficeName & Address of unitSI-No.

Byraveshwara
lndustrial Estate

Bengaluru
Urban

llindustan Lead AlloYs.,
No.l32, Byraveshwara
Industrial Estate, Near
Shushruthi Bank, Andrahalli
Main Road, Bangalore -

560091

Dasarahalli

Non Industrial
Area

Bengaluru
Urban

AnekalSun Metals., Sy No.30/2,
Surajakkanahall i Village,
Kasaba Hobli, anekal Talu-h.

rl rlru

1

KSSIDC Indl
Area

Bengaluru
Urban

R R NagarR.P.N Industreis, Plot
No.B2, KSSIDC Indl' Area,

Kumbalgodu, MYsore Road,

Bengaluru -560074

3

Bommasandra
Industrial Area,

Bengaluru
Urban

AnekalV7s. Sri Pon:ri Industries,

Plot No. 24, 4th Phase

Bommasandra Industrial
Area,
Arekal Taluk, Bengaluru

Urban District -560099

Aftibele Industrial
Area

Evershine Smelting At
P\1 Ltd-, Plot No .15C, Zone

No.2. Attibele Industri.l
Area, Benga.luru- 5621 07 -

volume I

loy5

Somapura Indl

Area

Sarjapura

Nelamangala

Bengaluru
Urban

Bengaluru
Rural

Hi-Tech Eco Green Plot No.

104/A, Sy.No.7,8,9,10
Bharthipura village,

Somapura Indl Area,

Nel

6

Sompura 2nd

stage Industrial
area

Bengaluru
Rural

NelamalgalaM.H.Metals RecYcling

Lndustries., Plot No.440, sY

No.23ll & 35 of
Lalishampura Village,
Sompura 2nd stage

Industrial area, Nelamangala

Taluk, Bangalore Rural

District

7

1

I

I

I



EIK



&.\>

Nelamar^gala SOMPUL{
INDUSTI]AL

AREA

il

l3

14 RamanagaraVeeranarayana Metal AlloYs

Pvt Ltd.,Sy No.81/2,

Bhadrapura, Lakkenahalli
\ illage & Post,solur Hobli,
Magadi Taluk, Ramanagara

District-S61 101

9

Bengaluru
Rural

HITECH ECO GREEN,
363A,SOMPUzu'
INDUSTRIAL AREA, IST
STAGE, TRMN BACK
SIDE, DOBASPET,
NELAMANGALA TQ,

BANGALORE RLIRAL,
Ka.rnataka, 56211 1

8

RamanagaraSri Shirdi Sai Baba
lndustries., Plot No.325 V,

KIADB Ind Area, Phase-ll,

Harohalli, KanakaPura
Taluk & Ramangara District

Ramanagara

KIADB Industrial
Area

RamanagaraShiva Enterprises., Plot
No.311-A, 2nd Phase,

KIADB Industrial Area,

Harohalli, KanakaPura
Taluk, Ramanagara

10

Harohalli
Industrial area

Shree Ponni Lead AlloYs

Pr.r Ltd., Plot No.32-A,
Harohalli Industrial area, 1st

Phase Kanakapura Taluk,

iiamanagara

-562112.Ram
Harohalli

Industrial Area
Irtis. Surya Metal Mart., Plot

No.395, Harohalli 3rd

Phase, Harohalli Indusuial

Area, Kanakapura Taluk,

Ramanagara District,
Bangalore

RamanagaraRamanagara12

KIADB Ind AreaRamanagaraRamanagaraTharun Enterprises., Plot

No.325R-1, KIADB Ind

Area, Phase-II, Harohalli,
Taluk,

Harohalli
Industrial Area

Ramanagara

KIADB Ind Area

Ramanagara

I

Ramanagara



Harohalli
Industrial Area

Ramanagara
Ir{/s. Metastable Maleria
I'vt Ltd., Plot No.B-61, I

Ph;rse, Harohalli Industrial
.,\rea, KanakaPura Taluk,

L5

District
KIADB Induatria

Area
KolarKolarHS Metals (unit-II),

n*o.99-P-2, 4th Phase,

KIADB Induatrial Area'

No.34, Rajendra LaYout,

lvlaruthi Extension, Malur

Plot

Ta1uk, Kolar Disrict
KolarKolarJa1'vel EnterPrises., Plot

r -\o.264, KIADB Industrial

Area, Malur, Kolar

I(olar
Shreenevasa Metal
Corporation India Private

Ltd., Plot No.81,3rd Cross,

2nd Stage, KIADB
Industrial Area, Malur Kolar

fuADB Industrial
Area

Kolar

Kolar

KolarS.K. Accumulators,,
No.3 l, Part-4, 4th Phase'

KIADB Industrial Area,

I)lot

Ivlalur, Kolar-563 130
KIADB Indl ,\rcaKolarKolarOM Metals, Plot 2

3rd Phase, KIADB Indl

Area, Malur, Kolar District-

93A & B,

561 r 30
ICADB Industrial

area
KolarKolar2l

Non Industr ial

Area
KolarKolar

Selvam Metals &
Alloys.,Plot No.37, 2nd

Cross, 2nd Phase, KIADB
Inclustrial area, Malur Taluk'

Chloride Metals

51 No.60/1 & 2,

SeethanaYakanahalli Malur-

Hosur Road, Lakkur Hobli,

Malur l aluk, Kolaf Dlsdct

Limited.,
Kc,iar

22

KIADB Indusnial
Area

KolarKolarAce EnterPrises.,

Pa(2, KIADB Industrial

Area,4th Phase, Mdur,
Hoskote Village, Lakkur

Hobli, Malur, Kolar District

No.9423

Ramanagara

t,1

18

1q

20

KIADB Industrial
Atea

KIADB Industrial
Area

I

l

I

I

L6

I

I

l
I

I

I

I

I

I



'i.

2s

26

27

28

29

21 Sandeep Lead Alloys India
I,rivate Limited, Plot No. 19.

KIADB Industrial Area,l st

Phase,Malur Taluk,Kc ia.r'

District

Kolar

K;urdan Alloys., Plot No,6-
E. 4th Phase, KIADB
lndustrial Area, Malur
Taluk, Kolar District

Kolar

Kolar

Kolar KIADB Industrial
Area

SP Metal (OM Metal)., Plot

No.78,1st Phase, KIADB
Industrial Area,Malur, Kolar
Taluk

Kolar

Enviro Green Alloys,, PIot
r.r-o,3 2, lst Phase,KlADB
Indl Area Malur
TaluhKolar Distict

Kolar

Kolar I(ADB Industrial
Area

Kolar KIADB Indl Area

Ary Metal Industr P I ot Kolar Kolaran I es,

No. 55, 4th Phase, KIADts
Industrial Area, Malur
]'aluk, Kolar District
Lawraga Metals P!4 Ltd.,
P NO.06T, 4th Phase,

KIADB InCl Area, Melur,
Kolar

Kolar Kolar

KIADB Indl Area

KIADB Indl Arga

N4/s. Theos metals Trada

Private LIMITED., Plot

No.3 l8-A & 318-B, 3rd

Phase, KJADB Industrial
Area, Malur Taluk, Kolar
District

Kolar Kolar KIADB industrial
Area

3l M/s. Ganapathi Enterprises,

Plot No. 11, Ist Phase.

Malur lndustrial Area,

Malur Taluk,Kolar District,

Kclar' Kolar Malur Industrial
Area

Malur - 563 130

tr4/s Laxmi lvletals., Plot Kolar KIADB Industrial
AreaNo.26-B, Kurandanalli

Road, Ist Phase, Malur,
KIADB Indusrrial Area,

Malur Taluk, Kolar District

l')

KIADB Industrial
Area

I
I

I
I
j
I

l

30

l

Kolar
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33

34

3s

Kolar

\4engaluru Baikampady
Indrrstrial Area

Kolar

t0 Esrvari Global Metal
Industries Pvt Ltd., Unit -3
P,No.4l0 & 411,
Baikampady Industrial Area,

l\4anar-:luru-5750I I

-)

KIADB Industrial
Area

l!{/s NiK Enterprises
(Formerly trzUs. Krish Auto
Power India Private
L;mited.,), Sy. No.l 00,

Choodagondanahalli
Village, Hosur Main Road,
Malur Taluk, Kolar District

Kolar Vemgal KIADB
Indl. Area,

N4./s. LICO Materials Pvt
Lrd , Plot No. 104, Sy. No
43, 53 and I4, Vemga.l

KIADB Indl. Are4 Kolar
taiuk and District.

Koiar

Bommasandra
Industrial area

Bala Industies, 235 tr4, 3rd
Phase, Bommasandr a

Industrial area, Hosur Road,

Bengaluru (Bangalore)

Urban, Kanataka, 560099

Chikkaballap
l lra

Masthenahalli, I st

Phase indl area

Fairoz Metal Mart
P.No. 1 90, Masthenahalii,
l st Phase indl area,

Masthenehalli Kaiwara(H),
Chinthamani (T),

Kolar

Chikkaballapura

Chikkaball ura

36

Masthenahalli, I st

Phase Indrrstrial
Area

Masthenahalli
Industrial Area,

Barkanpady
lndustrial Area

-)/

MangaluruMangaluru

ura

ura

Chikkaballapura Chikkaballap

Chikkaballapura Chikkaballap

Chikkaballapura

Esrvari Global Metal
Chikkaballa

Slrri Lakshnri
Venkateshwara enterprises.,

Plot No.2 16, Masthenahalli,
lst Phase Industrial Area,

l:rdustries Pv't Ltd.,Unit -1

No. l01A & B, Baikampady

Industrial Area, Managluru-
57501 I

Trishulavel Eshan Prt
Ltd., I 12, Masthenahalli
Industrial Area,
Masthenahalli lst Phase,

Chintamani (T),

39

38

Mangaluru

l

I

I

I

Kolar
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4t

45

46

KIADB Ind AreaShivamogga Shivamogga.Anupama Industries Plot
No.62-P, KIADB Indl Area,
Machenalnlli, Shivamogga
Taluk and District.

KIADB Industrial
Area

Tuma.kuruTumkuruShivam Enlerprises.,Plot
No.22-A, KIADB Industrial
Area, Vasanthasapura, Kora
llobli,Tumkur-572128

Vasanatharasapura
indl area

TumakuruTunrkuru

41 Tumakuru

E-pragathi Recycling Prt
Ltd., unit-3., Sy no. 18, plot
No137B & 138,

Vasanatharasapura indl area,

Thimmraj anahalli Village,
Bellavi Hobli, Turnkur &
Rural District
Chandana Industries, PIoI

no. 17 4lB, KIADB Idustrial
area, Vasanthanarasapura.

Kora Hobli, Tumkur Dist
Vasanthanarasapur

a Industrial Area,
TumakuruGreens Recology CompanY,

Cround Floor, Plot No. 4 I 5

Sy No. 3/14, KIADB,
Vasanthanarasapura

Indrstrial Area, Yaladadlu

Tumkuru

Tumkur

Village Kora Hobli,
Tunakuru (Tumkur),
Kamataka, 5'12138

Vasanthanarasapur
a Industrial Arca

lMinirnines Cleantech
Solutions Private Linited..
Plot No. 22A.
Vasanthanaraiapura
Industrial Atea, Tumkur
Industrial Area: Vasantha-

Narasapura Ind Area,
VASANTHANARASAPU
[Lar, ftx ku'u

Dharwad Belur Industrial
Area

TumakuruTumkuru

DharwadKing Scrap Materials

Enteririses. P.No.87, Belu
Industrial
Area,Belur,Dharwad'
s8001 1

.17

Sanklapura
Industrial Area

BellaryRallarySpark Battery Industry., Plot

No.t(P)1, SanklaPura
Industrial Area, Hos

KIADB Idustrial
area

l8

I

I

I

l

I

I

I



r.-
t:

BaikampadY
Industrial Area

5l

<l

MangaluruM/s. Eshwari Global Metal
Industries Pvt. Ltd' (Unit -

II) located at Plot No. 96 &
97, Industrial Area,

Baikampadl', Mangalorc -
57501I

19

Baikampad;-
lndustrial Area

MargaluruEswari Globai Metrl
Industries Private Limited,
Unit 3 - Plot No. 415 k 416'

Industrial Area,
Baikam Y,M alore

50

Industrial Area,

BaikamPe iY
Malgaluru

Dakshina
Kannada

MangaluruEswari Global Metal
Industries Pvt Ltd.,
Piot No.96 & 97, Industrial

Arc .r, BaikamPadY,

Irlangalore-57501 I

BaikampadY
Industriai A-rea

MangalurulVloogambigai Metdl
Refineries,
Plot No.132 A, industrial

Area, BaikamPadY,

Mangaluru-57501 I

Mangaluru

Belur lndustial
Estate

DharwadDharwadJ B Carbon Etracts Private

Limited, Plot No 158'C',

Be 1ur Industrial Estatc
KIADB IndUStTiAI

Area
MysuruMysuru- IM1s. Sri Chamundi Metal

Works, Plot No.440-K, SY.

No. 144, KIADB Industrial
Area, Hebbal Ka.saba Hobli,

Mvsuru-570016

54

Sanklapura
Industrial Area

Yijayanagua

Sanklapura Industrial Area,

Hospet Taluk, VijaYanagara

District

Y ijaynagaraA R Industries, Plot No.3D,55

I

I

llangalore

I

53
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ActiYity

lllegal lead lead

Issue of Closure 0rder from 01.04.2025

q C?ff Arr. t{4 ?)

U nder
which Act

D:rtc of
isuue

KSPCB/Enf-
Cmpl41l2025-2t

Kolar Water Act &
Air Aot

215 &216

recycling unit in the

premises of lws.
Ridhi sidhi
Enterprises located

at Plot No. 49, 2nd

Phase, Sy No. 76,

Nosager ''' -1lage,

Kasaba Hobli,
Malur tq, Kolar Dist

recycling

activity

Dcspatch
n0ItoFile nosl no

05&0615.05.2025Wat€r Ac1 &
Air Act

Lead

smelting
activity by

dismantalin
g lead acid

batteries

lndustry name

S K Enterprises,
#130, SyNo.89,
Gidadapalya Road,

Yalachaguppe
Village, Tavarekere

Hobli, Bengaluru

KSPCB/Enf-
Cmpl17812024-25

213 e.2\408.09.2025Warer Act &
Air Act

RR Nagar

KolarIe.d
recycling
activity

Illegal lead

recycling unit bY

Sri. Sanjay located

at Sy No. i33/3,
Marasandra Village,
Kasaba Hobli,
Mal.rr '.q, Kcla; D;st

KSPCBTEnf-
Cmol4612025-26

2

08.09.2025

3

n

I
I

I



i,1 \

KSPCB.TEnI -

CmoB9D-025-26.

Illegal lead

rccycling unil hy

Sri. Llafeez Khan
(Proprietor oflvl/s.
MNS Traders)

located al Sy No.
274, Narayana Keri
Main Road, Behind
brick factory, near

BESCOM Junctioru

Lakkuru Village &
Hobli, Malur tq,

Kolar Dist

Kolar lV ,ter Act & 09.09.2025

Air Act
lead

recyclin!r
astivity

719 &,220

4

5

KSPCB,Enf-
pl48.r2A25-)6Cm

Illegal lead

recycling unit of
M/s. J K Metals
located at Sy No.
134, Marasandra
Village, Kasaba

Hobli, Mdw tq,
Kolar Dist

Iead

recycling
activity

Kolar Water Act &
Air Act

09.09.2025 2r1 &218

t

I



d

G;,*r*d .- z Lf*f- ,r/ )

WPC/APC/E
P Act
EP Act

EP Act

EP Act

EP Act

Water Act and
the Air AcL

Water Act and
the Air .Act

Water Act a
the Air Act

NPD Issued
Date

NPD
Issued by

ActiviryIndustry Name and
Complete address

Sl.No

I\,I/s.Sai Enterprises, Plot
No.l82,Kadechur
Industrial Area,

Yadgir Taluk & District

I 12.06.2025

11.06.2025WMC-2

Solvent
Recycling

Solvent
Recycling

It1./s. \{ayash Enterprises,
Plot No.273, KIADB lndl
Area, Kadechur,Yadgir
Taluk & District

_) tr47s. SNP

Pharmaceuticals,

Plot \ o.266, KIADB Indl

Area, Kadechur,

IVlls. Kalyana Kamataka
Waste Management
Project Pvt Ltcl,
Plot No.158-164, KIADB
lndustrial Area, Kadechur,

WMC.2 11.06.2025

11.06.2025WMC.2TSDF
Y ir Taluk & District

Yad ir Taluk & District

Solvent
Recycling

RSEO
Kalaburagi

01.10.2024Tyre
Pyroiysis

RSEO
K iaburagi

22.07.2 025Tyre
Pyrolysis

\.{/s. Mohanam Industries,
Sy No.339/2, Kamalapur
Village, Hurnnabad Road,
Taluk & District,

I\4/s. Ahmed Industries,
Plot No. 130/B, KIADB,
Kolhar Industrial Area,
Bidar - 585403.

6

Kalab

22.07.2025RSEO
Kalaburagi

Tyre
Pyrolysis

M/s. Mehanaj Industries,
Plot No. 365 - P-6,
Kolhar Industrial Area,
Bidar District.

7

l,ist of Notice of Proposed Directions issued bv the Board

I

I

I

I

I
I

WMC.2

l

I



Lead -

Utilizatior of Sperrt Solvent for recovery of solvent
(Revised)

Standard Operatlng Procedure and Chetklist of Minftnal Requisite Facilitit.r
lbr utilizatiac of hazardous rvaste under Role 9 of tke lfazardous and Othrt.

lVlrslcs (Managcrnent'antl Transboundary ruot'e ment) Rules, 201 6

#%u{t

jdj.o
a-t

February,202l

Central Pollution Control Board
(Minisrry of Environment Forcst & Cllmate Ch{trge, Gov€r[scnt of l$dial

Parivesh Bhar.r'an, East Arjur Nagar,

Shahdara, Delhi - 110032

:.x!Pi,r

t,

CrcD

t



Standard Operating Procedure for utilizatio;r oiSpent Sol venl for rscovery ofsolycnt

l'rocerlurc for glrrt of outhorlzotiou by SPCBsIPCCs for utllizttion of gur-"rdour *rrto
ii) Whllcrgrantlng nurhorisation for utiliarion of hazordous wastqt SpCBypCCs shall

€Dsure. that. authorisstion is.gjven only ro those rvastes for which SoPs on ulilisarion
have bcen sirculstcd by CPCB ensuring the follorving:

a. Ttewaste (isrcnded for utilizotion) should have similar sourcg cf generation as
specificd in SoPs,

b. Thc utillzarion process should bc similsr ro thc process of utiljzarion descrihed
in SoPs.

c. Ettd-rse / product produced form thc waste shsll be same as spccified in SoP,s.

d. Authorisation shall be grarted only after r,erification of minimum rEquisite
lbcilllil:* installed and affer verification ofutilization process as givcn in SoPs"

e. Issuancc ofpassbooks {sinrilar o lhe passbooks issucd for recycling ofuse oils.
w&*e oil, nbn-ferrous scraps. elc.) for maintaining records of receipt of
haznidous wastes for uliliztrtion.

Aftcr issuancc of sulhorizetion, SIrCB shall veri! thc utilization process, checklist
and SO-Ps, quarerJy during t re initial 02 years ol'opcration follorved by randor:r
chccks in subscquent yeor's alrcx-st oncc in r.ver.v ,"-ear.

smly$is
Purposc. such labs shall h rvc acc. editalion (EPAAIABL/ISOI7025) fir rhe
paramelers specified in SoP.

SFCB shall pmvide half ye&rly up-daled list of units pernined for Lriilization of
h8zarddus wdste to CPCB sad also pcriodicolly updatc rhc sarfle 6n SpCD websir*
Such updegedllstshail be sent br Januarl.Jlrng anj .lul.v-December of cve[v ]esr nrLi
rrach !o CIICB by July and Janrrary respcciively of every year.

Authorjsstioa for utillsation shall not be given ro lhs unils lccsred in .he Slarerul'
whbre ltterc is no Common TSDF, unless the unil ensurcs authorised eaptivc disposal
oftha hdrardou$ wastc or its complere utilisation or arrangement ofsharing with an1,
othsr authoriscd disposal facility,

lo cass ofthe utilizaticn praposal is not similar rvith r€spect to source of generarion.
utilization.process and end-usc 8s oullin€d 1n this SoP, the same may bc referred ro
CPCB for clarification / conducting trial utilization studies and developinc SoPs.

Tle source and u'ork zone sranclards suggcsred in rhc SoPs arc hased on (he E(P)A
noti:fied ard OSHA standards respcctively. howrver, SPCB/PCC rnay imposo morc
slringeot $tandads based on thc location or pr"ocess specific conditioai.

ti'i

1 .0 Source of Waste

Spent Solveot is grncrated during use ofsolvjnt ro rjissolvc ordilutc e*rer substaoces or
marerials or ss ahemical inter,.ncdiatcs in vsrious indusrrial proc€$ses. These spenr
solvents ars hazardous rryasles. srd arc required to be disposed, whco nor utilizcd a-s

rtsource recov€ry, in authorized disposal ihci)ity in ec

rrondition stipulated by the concerned SrcBLr|C.
Witste
lli'a

l,',lanagcrnent-Il Divisioa; CPCB. Delhi
ge

wilh aLrthorization

{

E ' .+3i



S tar il ald fatin Proce"iure lor utilization of nl Solvent for recov ofsolvenr

This Sol, is applicable onty for utilizarion (inctuding captive utillzation) ofspent solveni tt'

tecover solvgnt as below:

Recovcry/?roducf

ustn usls so or mixture ol
Production or industrial usc
of painu. pigncntq
lacquers, vamishes and inks;
Production or indusrial use
of synLlrctic d)es, dye-
ifl temediales and pigments;
Production/fornnuladon of
drugs/pharmaceutical and
health csre producq and;
Iiroduction and formulation
oi' pcsticides including
sto

l.l

t.L

l.J

Utitization Prscess

The recovery Of solveat shall invclve &actioncl dlstillafiOa ofspent solvlnt follo$'ed b!
single or two stages cooling in primary ar,d secondary condcrt&r, depending upon

boilitg point ofthe spent solveni.

Watcr si:all be used us cooling nredium l"or condsnger for rpgovery of spenl solrttnt*

having boiling point of l00ic and above wl creas for solvelts wiih lorv hoiling point

(i.e. <100t), t}e unit shall providc secondi,ry condenser with dlilled watcr/brine ts

cooling medium,

Product Usage / Utlllzation

The sclvent recovered frorn SpHrr Solvent generatcd ftom pesticidcs industry shall

prefcrably be seot to thc genemior itself or oth.r pqltioi&s manuftcturing .uni$'.
ilo*"u.r, such rccovercd solvcnt shall not bi used in the process of production o1'

pharn:r. food, and cattle feed.

]-he prckaging ol pn:rjur:r (i.c- recclur*d snlvent) shcll bc labclled as i'?his pt'r:ducL itiri

becn recJvorcd &ont Spent Solvenl genoratcd from Fe$icidcs/Dye and D-r'c

iniem:ediacd industrics/DrugVctc. (os rhc case may be) rntnufactufitlg proccs$"'

Standard Operatlng Procedure for utilizctlon

This soP is applicabte only for rhe utili2rEtio ofspcnt solvcnt for recovary ofsolvent.

ti) The Spent Solvcnts containing, Toluene. Xylene Cyclohffianc' Acclone' M.elh) I

itoburvlketon.'Methanoi,lsopmpylalcohol,MethylcneDhhloride'-l-err'r
H"a-'rr^o. Ethvl Rceiaie' tio Fiopyl Ether, Dincdryl formamidq But; j

oi'eute Mcthyt Acetate, Butanol- Bcnzcne, Ethanol srd Mclhyl Ethvl Kctottc

shall bc procurcd only in rankurs/drumt'

(.1t

Woste Martagemcllt-ll Division'

The Spent Solvcnts shall be rsnsfsrred lir:m tankcrs/d-rums lo

srorag; rsnk and ro dislillation column by solvot transEr pump'

S<lurcc of gcneration

(Hazardous wasle
categori:s 20.2,
2l.2: 26.4t 28.6 and
29;4 of Schedule I of
HOWN'! Rulcs,
20r 6)

Solvsnt.pcnl

2lPtge
CPCB. Delhi

thc rew matr:riat

solvent containiag .A.cetone.
Tolucne, Benpenq Xylene.
Clclohcxane, Mcthyl Iso 

' 
tluryl

K€rone" Methanol, Iso ProP)
Alcohol. Mdhytene Dichloride. l

Tetra Hydro Furan, Ethyl Acetzuc.

DtoEdryl forammldq Eutyl acetste,

Mcthyl 
^tefda 

Buanol, Elharol, 
'

Methyl Erlryl Ketone and Iso Prop., l

Ethcr

Tlpe of IIW



Standard Opert ing Prooedure for ':tilization of Spent Solvent for rE6o?er1' of solvenl

(i) Transportarion of SFent solvenrs shall bc carricd out by sender or rcceiver
(utilizer) only a&er obtaiaing authorisation from the concemed SpCB under thc

llEalrdous and Othcr Wftstes (Msnagement & Transb<,undary Jvlovcrncnt) Ru lcs-

20I6.

{4) Ii shali be ensurcd that thc aioresaid hazlrdous rvastc is procured from :he

indusl*s ryho havc valid authoriz:rrion for the s fle ftoin the concemed State

Pollution Csntrol Board as rcquircd undcr Hazardous and Other l\/sstes

(ll&nagentent and Transboundary Movement) Rtrles, 2016'

{5) During loading and unloading ofspcnl Solvcnts/Rccovered So}vent lrom'ianker
to Storag? Tank or Storagc Tsnk to Ts$kcr, vcnt (of boft Storage 'l'ank/Tan k er)

shall be connected to each other so as to minimize VOC emissions.

{nl Vent of all slorage usks (i,e. Spcnt Solvent and Recovered Solvent) shall b,:

connected rhrough conden ser.

i?) All thc Vclricles cntcrillg the utilizadrrn premises shall be fitted with tie spark

nrrastor.

(s) The valt"of.the condenser shatl be ar least 06 meters above the roof top or flt
hciglt.picscribed by $PCB/PCC, whichever is highcr.

(9) TtE, ve.nl of condenser stu.ll be passed through VOC absorption media likc
activ Ed car.bon 8lrd shall eomply rviih thc prcscribcd standards.

i t0.l The unit shall rnainuin prcper ventilation in the work zonc and process areas. Al1

persotlrll involved in the plant operBlion shdl wear proper personai pnlteclive

eryripment such as hard hats. goggles- face shield, stcet toed shoes, glovcs.

aprons, respirators erc,

The u'nit.shalt provide laboraory lacility fnr enalysis ofsolvenr.

The,unir shall prouide suitablc firc safety arrangements aad sporUllamc prorrf

electrical iosul lation/ fittings.

(ll)

(.1?)

{U) The unA shall obtain liccnse from Petrnleum and Explosive Safety Organization
of Covt. of fudia.

{l,l) The..Spent solvent generated frorn Pcsticides industry shall no! bs ntixEd with sn-v

oth€r spent solvent and be distilled separately in sepsrate betch.

The solr-oqt rccovercd irom Speirt Solvent gcncr&tcd tom pesticides industrics
shall pefcrably bo senl to the generator itself or other pestlcides manufecluring
unli* I*irt(rsyor, such rceovered solyent shall not tie used In the.process of
proiluction ofphrrma, food and cattlc fced.

( l$ Thc paClmglng of pmduct i.a rccovercd solvcnt shsll bc lsbcllcd as ''This product

has been rixovcred tom Spcnt Solvent generated from Pesticides/D3e and Dye
inrurmcdiate indtrstries/Dmgs/etc. (as lhe casc m*-r- be) manufitcfttring pmcass".

( 16) Resiilue from the distulatinn unit shall be packaged and tsmporsriil'

Wsde N-snagemcnt'll Divisloq CPCB, Delh i

.jlPrge



Slandsrd

(17)

( t8)

r.l9 )

:1"

(:l)

Procedure tbf tiilization of Solvcnt for .of solve0l

stored in a rledicaEd hsanlous wasle stomge 8r€8 wirhin the unit' The sam"

shall be disposed in Common Hsardous Wasle Tr€stncn1 Sloragc arrd Disposr: I

Facility (CHWTSDF) or sent lo c$n€nt rt6ilns for.cor' prooessirg;/utiliz*lion at

facility, as autlrorised by the concerned SPCB/?CC.

The urit shall ensurc that all thc discarded/rrscd dnmir/bsrrcl* art either -scnt

bgsk to thE unit frcm where thc Spent.solverit ii prirurCd or to,lte fucility rvho

hel authorisstion for utilization of ured drsrrdbgrrcls or 'to CH\UTSDF f'llr'

disposal, as authorized by the SFCBIPCC.

The condcrisale water from distillation and ofluent gcncrired from cooling torvcr

shall be managed as per the conditions stipul4ed by the eoaccrncd SrcB/PCC'

undsr the Water (Prevenlion md Control of PoltuliorlAst '1974.

Tr rspodnticn oi^lhe icrirjues generated during thc utilisation process slrall trir

carried our by sender or receiver (fSDF operaror) as per thc sutltqrizadon isstrec:

by the concerned SPCB in flccoldance with pmvisions und6'the Hsardous anil

Otfrer Wastcs (Manag€ment & Ttansboundaty lloVement) Rule+ ?016.

ln case of environmcntal darnages arising due to imprcper:hsndling of hazatdous

wastes including *ccidental spill,rgr during gcnaratiofl' Storaga, procsssinq'

trsnsportation anJ di:;:rosi,l. thc lnft shatl be liable to ihpteEeflt immediatc'

r€sponse measu,'es! environntcntal site assessmcnt and rernsr'liation lt
contaminated soil/ground$'arer/sedinrenr etc- as pcr &e "Gttidclints t:t:
itrrplementitty Liabilities Jbr Environmental Dofiages due lo Horzdling 't
Disposal of llatardous Wttes andPenalf published by CFCB'

During thc process of utilization and handlir:g of hazardogs wastB' the unit shriil

comply with rhe rcquircments in accordance with thc Fublic Liabllity In.surrtncr

Act" l99t as atnended, wherover applicable.

I.4 Rccord/RcturnsFilirg

(1) The uait shall submil quarterly ard snnu.l Informalion'pn tbc:-said hirefd{irs

ivsstss (i.e, spent Solvent) sonstme{ its spu:eq produds lner$ed and

rEsounccs conservcd (speiiying the dctsils litc tlpe,std quartity of tlssurces

conserved) lo the concemed SPCBiPCC.

"l}e unit shall maintain a passbook issucd by cooccm'd SPCB whtrsin ihs

foltowing details ofeach procurement ofspefit golv€Dt'shall be c*tf,red:

- Address of thc sender
- Date ofdispatch
- Quantity procurerj with peroentage coDteot of moisture:and solvenL ift the

sSmc
- Seal and signature uflhc sender

- Duls ufrvueipl irl titc prctnises

\L)

(3) A log book shall be mainmincd wrth infonaation on source and daie rri'

procurement ol SPenr Solvenl, quarlity, PcrcentEge qor,len( of solvent ottri

Wrste Mansgcrneot-It Division. CPCB' Delhi
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Standard Procedure for r.; il;zatiDn of Spcnt Solvenl for recovery cfsolvent

l,r)

moisfirrc in the same, date wisc utilization of the sarne, hazardous waste

generation and its disPosal. erc.

Tlie unit shall maintain rccord o{ hazardous wsste utilised, hazardous waste

gAiicr{t€rl iind dlsposed as per Fom 3 & shsll file annual retums in Form 4 as per

iq.le eO (l) and (2) of thc l{az-ardous aad Other Wastes (Msnag€ment ?nd

Trinsboirndary Movemenr) Rutes' l0 16, to concerned SPCB/PCC'

1.5 Slundnrds

tll During recoveny of solvent &om spcnl solvents' the unit shall cnmply wifi the

fol work zone slandards:

,lnn

240
nc d.hDa?.1"ll',lr

n) The vent of condenser shall be pa-"sed thrcugh voc *bsorption media lilie

cflvslcd.tcalbon and slall conrply whh Process vent emission slanJard of TotLrl

OrsEaic Carton (TOC) : 20 PPm.

(i) Moni&riag cif the spcc.ifiad palemeters for source cmission. shall be cErried ou(

quaatity *r:tlc first year foilowed by atlcast annually in thc subsequent.ye€r of
,ldli:,aUorr. Fugltive emission fi:r specilicd parsmateffi slralt be c&rried out

quar6rly":Ihe monitoring skll bs carricd out by NABL accreditcd or EPA

ipprovia hborabrios and rcsults sfiall be submined to the conc€med SPCB/PCC

quarerly. 
\
1,4////

TIYA*
I'PMCAS No.Sllbstancc

t 08-88-3 r00

S. No,

I Toluenc

100
Xylenes
.(o-,m ip- isomers)
m-Xylcne alpha,

1330-20-7

3
1000

I l0-8.:-7Cyclohcxrne
Acetone4

100108- t 0- l5
-f ethvl isobutyl ketone

20067-56- IMethanol6
40067-63-0

75-09-2I
1nnr09-99-9I Tetra l-lydru Fqqgq __.

)ichlorideethylene I

lsoomovl alcohol

400t0
500ll
l0
Is0

Acetate
Iso

t4t-78-6

123-86-4

r 08-20-3
6S-t2-2

l3
200l4 79Ao-9AceIeIg

7 r -36-3 100Butanoll5
Iit43 2Benzensl6

eq-n-s | 1000Ethanoll7
l8 td Kelone I 78-93'3
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StaD d ard Procedure ltr' :;riliza{ion of Solvent ofsolvert

1.6 Slhng of lddnstr!,

Facilities for utiiization oi'Spent Solvcnr shall be locatcd.in a nodfied indusrriat a1...
or induskial parltiesrate/cluster ard in accordanc€ with Consmt to Estabtish issuxi tr,.
rfic scncemcd SPCBIPCC.

7.7 Sizc ofPlant & Efliciency of ulilisation

oulput as r.er:overed solvent depcndg upon co[tent of sdlwllt ,moBturc and irnpuri{ie:
presert in the spcnt solveflL It is erpectcd that ltrll quantli! sfEohilrt (present in thc
spsnt solvcnr) be recovered with ncgligiblc loss. ThEr6ftrt, rquistE lacilitius ,.r'
odcquatc size of storagc shed and orl'r plant & mEchlnslos.as givcn in para I .9 belor.,
shrll be insralled accordingly.

1.8

t0

On-line deteclors / Alurrns / Analyscr$

Regular VOC moniroring rvir} pornble r.,OC mcrer lt prirary and secor dary r,rrri
condcnserr and onlinc fixed voc dctector conncctcd to &ta toescr to be oroviie,l b.
lhe co$cemed unlt. ln case ofcontinuous p ocess onlinc rrnissioi-aaa be connccrc,r , ,

ssn er ol't&c concerned SPCB/PCC.

Chccldist of MiEimal Requisitc !'acllitis

Tankei's/lIDPE drurns lcr receiving spcnt solvents
Connection nl venl ol ttre la-.rker with Spent solvent storage tanks durinr.
loading and unloading.
Solvcnt rransier purnp (s) for tmnsferring Sp€nr Solvent l?om rankeri&unr.,
!0 storagc 1ank.

{

Connection of vent of rhe unker with Recoverid f,olrent stlragc tEoks
during unloading
Vent of all thc srorage ranks (i.e. Spent so.lvent, & sohent) lrc
connscted to condenser

Thennic fluid heater/ elccrric heatin g system
Distillation colurnu

S. No.
1

,}

t transler pump (s) for rransferring Spenr Solv-ni froa stomge tank
and to distilletion colurnn.

Solven

5

6

7 Vehicles be fiued h,ilh rhe r?ark arresror
8
o

10

1t
I1

l3
l4

l*<

Water as cooling meci u:n for condenscr for rccovcry of Spedt solvenr lr'i
boiling point of 100'C and abovc
Cooling Towcr

condenser with chilled as cooling for soivent
rvith low boiling poinr (i.e. <100 C).
voc absorption mcdia ccnnccled to vent ofcondeflser
Fleight of venr of condenser be least 06 m.eters &e root' tclp or :ii
height prescribed by SPCB/FCC, whichever is h igfibr
Dedicated hazardous rvasle florage are&

rh

\\/aste Managcment-I Division, CPCB, Delhi
6lPags
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Slandcrd

l6
71

wflslE ivran&gEment'Il

utilization 0f Soivcnt for of solvent

column
es{rical at;or/ fininstalclandts pmof

tion of Govt. ofive Srftty Organizt&orn Petrolsum and Erolos

dete{:tor
tinuousun it.rhebcto'logger

Indis

t8daco:') nectedvocfixedonand tneconde"sersvenlsecondary
conoft-concerned case pfocessbyprovided

SPCB/PCCconcemcdof thetod scn'crconnectebedatacmission
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1.0 Background

ln the matter of oA No. 4OO of 2019 and in compliance of the Hon'ble NGT order dated

06-01-2020, seven (07) Tyre Pyrolysis oil (TPo) Units comprising.of three (03) advarce

nutcfr autoirated tyre'pyrolysis piants, three (03) existing batch units and one_(01)

"o"iinr*" 
tyre pyrolysis'plants were studied under the guidance of experts from NEERI

,nJ rri o"rni. f uritrei stuiy of 70 TPo units were carried out with the help of SPCBS. As

p"rtnestuayadvancedbatchautomatedprocess(ABAP)andcontinuoustyrepyrolysis
;r;;. had demonstrated compliance with regard to work zone limits and no significant

;'rpact on ambient air quality.

The study further observed that existing batch TPO Units need additional features such

as PLC based control arrangement, bypass arrangement for pyro gas from reactor door

to priraw condenser, instiilation of gas sensors, pressure, temperature gauges at

reactor & storage tank, gas /fire alarm system, flaring of entire pyro gas during

ur"ig"n"y, ,rrriger"ni f5r re-circulation of pyro gas for reactor's heating, provision for

flarinj of fyro gr"] suction hoods over the gate of reactor and char bagging area, water

sprin[ler iysteir anO mechanized arrangement for removal of char and steel scrap and

arrangement of Nitrogen gas (Nz) purg ng to address environmental and safety concerns

ln the same matter. the Hon',ble NGT vide its order dated 25.10,2021 ciirected to lssue

appropriateSoPcoveringsitingcriteria,thresholdlimitofaplant,carryingcapacity'
sianOarOs for effluents, emissions atrd hazardous or other waste. safety asp'lcts to

pr"rent acciOents and ior proteclion rf public health Accordingly' in consultation with

!*p"it r"rU"o from NEERI & llT-Delhi, the existing SoP was revised w.r't Recycling of

Waste fyre Scrap for the recovery of Tyre Pyrolysis Oil, Pyro Gas and Char in Tyre

Pyrolysis Oil (TPO) Unit.

1 .1 Pyrolysls process

Pyrolysisisathermaldegradationprocesscarriedoutin'theabsenceofoxygen/airina
uJ."Jf or a chamber, sd that the combustion of material does not take place. lt is a

pio"u"r i" *ni"n organic materials are theimally decomposed into simpler compounds in

in" t.rp"rrir* ran-ge of 400 - 500 oC in an oxygen-free environment. Fig. 1 shows the

1
Waste Management -lll Division , CPCB
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schematic diagram of waste scrap tyie pyrolysis. proce,ss' Since the products of thermal

decomposition are released a'ioirieL.t t6mperature having varying molecular structure'

tne oroducts are in all pnasls-i'e sorid' liquid and gas- Pvrolvsis of tyres and rubber

nroiucts Droduce pvrolvsis ";;,';vr;i;;i; 
g1;-(pvl.o-6as)' c'har-and steel rhe products

generated in tyre pyrolysis are as follows:

A) Pyro Gas: 20 to 35 percent of a tyre's en rrgy co-ntent is typically converted into 3

combustible gas (pyro casl tnjt ,s used to fuel the pyrolysis process or:s

combusted in a flare O"for."-ii is ieteasea Typically',the components ot pyro gas

; ;;i;4, co, coz, cHo, c,H', csHo 11d 
other light hvdrocarbons'

B) Pyro oil: 35 to 50 percen'i oiinJ "iiti't 
from. the- process is transformed into a

tiquid product tnat ,an.s-'in il,riiit,-i",li.rfl"Ue tuet oil to lower-value oil blend

cl ili31, The residual sorid product (referred as.char constitutes 2s to 40 percent of

the output and contalns '";;t";;i ";'bon' 
sitica' titanium dioxice' zinc' steel etc

D) Steel: The thin *i,", *niin'i' JtJJror relnrorcement.of tyre is extracted out during

pyrolysis and is collectei'"iit" LtO' sold in the market as scrap steel'

11/!

ScraP
Tyre

Air PoUtttion
Co: rol Device

Carbon
Black

Flars

Excess Gas
for flaring

condonlsrg

Flue gas

Pyrolysls Oil

\@/
Stael ScraP Fuelfor heating

Fig. 1: Schematic diagram of waste tyre pyrolysis process
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2.0

2.1

The quantity and quality of each product.depends on many process variables'

including temperature, pres;;, 5nd- residence time A preferred quality trye

nvrolvsis oil would nar. rnorlll.liar *"igl'ilittr" above its boiling temperature under

Xl,,fi;;ij;;;;;; ;;;;;;' i'ni'"*t'ro herp in erricient combustion' and ress

of soot formation. Waste tyti- pvtuiviit plant operators are expected to have a

control on rate of heating 
'na- "['nt "'*ititn 'o " 

to.produce high-quality oils with

high 3alorific values comparatle with diesel and gasotine type fuels'

Two types of Pyrolysis process are ;1 operation in lndia..Batch Type and Continuous

Pyrolysis process. ln botn tyiJ "i 
pli"r'Vii" processes'-the final product remains the

same. lrlost of the tyre pyrotysis unitt in tf'" country are based on batch processes

;;;;"i;il' rraving 
'air'e'reni -tvp"t 

"t 
process cor'irol' safetv mechanism' raw

material, finish product,no *'li" n"nolii j facilities There is a need to standardize

the ooerations and facilitiel ; iy;; "Pyl.^ 
"'sis 

Oil (TPO) Units to achieve

Lnvironmentally sound and safe operation of t 'rnlIS'

From the strtdy carried out, it was observed that ' 'a nc')d Batch Automated

Process (ABAP) and continuous ivt" pviolvoit pLo"?t::, ro significant impact on

;;H;i;;r;ili. iil;"io'"]joi"i''i'i'ioi'ins tnu-o-"tcn : ovrorvsis operations

Advanced Batch Automated;;;"; iABiP) tlype TPo unit ' rl onlv be ailowed

Siting Criteria, Carrying Capacity and Standard. Operating P' 'cedures (SoP)

for Advanced Batcn nutomiteJ itot""t (ABAP) type TPo un

Siting Criteria for ABAP type TPO Units

The sitino criteria is applicable only to new /proposed units New nBAP type TPO

unit snatiUe allowed only in the industrial areasilano

(l) Siting criteria for ABAP type TPO Units:

The criteria for siting of ABAP type TPO r-rnits depends on the following facts:

i) There are no organized ^ontinuous process emissions in tyre pyrolysis

process 
'rn in ABAp type TPo unit is from burning of fuel for

'' H:,ilt"JlliT"""Til'ili",iitt""i'ir"i's or excess pvro sas or its

iii) ?ffi::i:l#';tt?r-Po unit carries more Y:isll?ts-" 
as the e'nission rrom

' TPO unit does not 
'n"it 

i"' 
''iay 

community' in-stead it is the immediate

neishbourhood tnat is a'i"li#'L'n"i u"ing l:19:':i'" particre if spilled n

the Dlant premises ""'isT;il;";; ";;;; traiel to larser distance unoer

the influence ot *'no, 
,""rn from Tpo Unit is spillaoe of char in the work

iv) The environmelJ?l^"?,tf,". 
the reac:or and rts suDs;quent packing into re

zone while removtng tt

cP -221 t3g 12021 -WM-l I I-l lo-cl'cB-HO
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bags. The influence zcne due to this spillage is limited within the premise of

the unit;
v) The odour from TFO Unit are localized and confined to premises and

adjacent areas

Followings are the criteria for site consideration for new units:

ii)

iii)

iv)

i)

v)

New ABAP type ]'PO Unit having individual reactor capacity of 10 tonnes

to 20 tonnes should oniY be allowed;

5.i."riiiril"J tn" 
-po"ti6r" ilp;;tt in nershbourhold:- IPo u nit havins

cumulative maximum natcn caiaiity up to 60 tonnes per day (TPD) only be

allowed within a pr.mrses ,nJinit'i" 
''ppf 

icable for new ABAP type Units

le*pan"ion in existing batch type re.Q U11!-

Beyond cumulative batch 
"'pl"iry 

of 60 TPD' only continuous process tyl) )

TPo unit be allowed ,n 
".!"-oi 

setting rp of new ABAP type trnits 3'

"-**i"" 
in existing TPO Unit in a single premises'

Eii?"* nrinp'ivp""rpo Unit the minimum plot area shall be 3000 sqttare

meters for a single ,."r.,o, oi'io to tz tonnes capacity and the area will

iiiJi"l""J ov zso-rqr"," ,"t1"" ioil'urv additional reactor of capacitv 10

i;], t;;.;t and wlll increase up to 6000 square meters'

For new proposed nanr ,Vp" iFO unlt the minlmum plot area shall be 400t.)

il;;;;i;;;i, ,ingr"b'tcn reactor of 20 tonnes capacilv and the area

will increase by 1000 tq,ui" '"t"' 
for every additional reactor ancl will

increase uP to 6000 square meters'

;;;-t"* pLpo."o continuous ipo unit the minimurn plot area should be

iOOO tqurr"'r"ters irrespective of number of reactors'vi)

( ll) Green Belt Requirement

The oreen belt should be as per consent conditions or a-s per the quidelines

;'E:;ili;il si;t"e";;;';;;;i;;; i;* case ress than 5% or the total

area of the Plot.

Movement of Fire-Tenders

Paved road to be provided lor movement of the flre-tenders' No material is

allowed to be stored (no on"t"ltion) on this paved road SPCBs /PCCs to

ensure this requirement, while issuing new u I ts/u lu'

.t1 Carrying Capacity of the area for siting of ABAP type Tyre Pyrolysis Oil (TPO)

Units

(lil)

Waste Management -lll D ivision , CPCB
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The committee constituted by the Hon'ble NGT in the is of the view that carrying
capacity may not be required in case of individual Tyre Pyrolysis Units of capacity
1o - 60 TPD, since these are small pyrolvtic operations with no process emissions
and there are only flue gas emissions due to combustiorr of fuels for reactors or in
flare stacks.

ln order to minimize impact on adjacent areas, lhe minimum plot area as stipulated
in section 2.1 is required by the unit.

2.3 Threshold Limits for Tyre Pyrolysis Oil (TPO) Units (New TPO Units and
expansions in Existing TPO units)

The threshold limit is applicable to new /propcsed units or expansion in the existing
units. Followings are the threshold limits for the TPO units:

i) NewABAP type TPO units or exoansion in existing units having cumulative
batch capacity up to 60 TPD only shall be allowed.

ii) Beyond cumulative batch capacity of 60 TPD for new units or expansion in
existing units, only continuous type TPO unit shall be allowed

2.4 Standard Op€rating Procedure (SoP) of ABAP type TPO Units

A) Minimum Requirement for Environlr renta lly Sound Operation:

2.4.1 Unit should have a valid Consent to Establish (CTE), Consent to

Operate (CTO) under Watei and Air Act and Authorization under the
Hazardous and Other Waste (M & TM) Rules, 20 l6 issued by SPCB /
PCC & Fire Safe Certiflcate issued b the concerned de artment

Unit to comply with emission & effluents standards as prescribed by the

concerned SPCBi/ PCCs in consent to operate (CTO) under Air and
Water Act. Further the management of Hazardous waste generated has

to be done as per the conditions prescribed in the authorrzation issued
by the SPCBs / PCCs under thc. I 'azardous and Other Waste (M & TM)
Rules 2016

2.4.3 The feed to ABAP type reactor has to be in the form of used tyre scrap

- whole s /cut res / chi s / shred /mulch /granules etc
2.4.4 lnitial heating of the reactor has to be dorre either by using pyro gas

2.4.2

stored during previous cycle or by use of pyro water / purge water (oil

mix water) / oil water emulsion, or by tyre pyrolysis oil or any other fuei

approved by concerned SPCBs /PCCs. After generation of pyro gas

the sarne is to be usec for the purpose of heating reactor. The flue gas

should be vented out.o the envtronment through an alkaline scrrlbber
with misl eliminator attached to a chimney of at least 30 meters height

Plants to install adequate air pollution control devices (APCDS) fo
controllin flue as emlsstons. I

Wasre Management -lll Division , CPCB 5
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2.4.5

2.4.6

2.4.7

2.4.10

cp -22t I 39 1202 t -\\M-lll-Ho-cPCB-HO

A ccmpressor / air blower ilas to be instatled for mixing of air with PYro

water for ensuring proper burning while using pyro waterpurge water

durin initial heatin
ln order to control fugitiv: em issions from the reactor shell during

o ration, its ro er sealin should be ensured.
ABAP type TPO units to construct or install a sufficient capacity suction

hood / industrial dust collecto r attached to a bag filter at feeding door

and same should must be oPerational at the time of removai of steel

scra wire and char from the reactor
Suction hoods also to be installed at all the transfer Points across the

work zone such as at char bagging area etc. to control fugitive

emissions. All suction hood lo be connected to a common manifolo

leading to alkaline scrubber with mist eliminator attached with stack of

30 m hei ht insta lled for ventin out flue s emissions

2.4.9 Ljnit to ensure no sP illage of char during removal/ unloading of steel

scrap from the reactor. The flooring should be paved/ concretized along

with proper slope and drains for movemen t of steel scraP, This oPeration

to be made cleaner bY use of vacuum cleaner after each batch

erationo
Unit to install water sprinkling system for prevention of fugitive emission

at th
The2.4.11 The

2.4.12

unloading of char from the reactor is to be done under controlled

conditions in such a manner that the material inside the reactor is nol

open to the atmosphere at any Point of time. The char shall be baggec

in the HDPE bags vr'ith Proper sealing. lt should be ensured that no

spillage take place during the coi lection of lhe char in the bags The

remova t of char should be started on after N en ur in

A permanent arrangement should be made for Nitrogen Purging. Pre-

filled nitrogen gas cY linders wrll not be allowed to use for purging All

u nits to have PLC based Nitrogen generator 3s per the following

I r.q uirement

Nitrogen Generator
ca acr Nm3/h

12

fla rin system of adeq uate capacity
be flared through Properly dosign

considering the emergency sitLlati
eC

on l

Excess pyro gas if arry should

Nunrber of
Reactors

Storage Tank
Capacity (Llters)

1000
1 500

1 J

J 7 2000
30004 10
4000>4

Waste l,4anagement -lll Division , CPCB
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2.4.15 Unit to install Programme Logic Controller (PLC) based auto actjvatjon
for stopping of gas supply to the burner and for switching off the burners
in case of increase of ressure and tem erature inside the reaclor
Unit to install PLC based auto activation of bypass arrangemenls for
bypassing the pyro gas from reactor to flrst separator tank in case of
blocking /chocking of outlet vent inside the reactor or djrect bypass for
flarin
Unit to install PLC based carbon monoxide (CO) gas sensors connected
with sirens (hooters\ in case of release of CO

2.4.18 The collection of the oil from the condensers shou ld be in closed vessel
and storage also should be in closed nletallic tanks. (Oil/ Liquid is stored
at atmospheric pressure in metallic tank. Since this is not pressureized
tank, there is no n:ed of vent. The presence of vent releases low
molecular weight HC into the air and creates odour, which is oLiected
by the neighbourho:d.) There should be no manual handling of oil.
Transfer of oil should be carried out throu umh

2.4.19 Unit to connect first separator tank with the oil storage tank for storing
heavy oil fraction. There should not be any release valve at the first

rator tank.
At the end of the pyrclysis process the reactor has to be cooled before
lhe removal of char. During cooling process the reactor should be

U with Nl en as.
The removal of char should be started after the reactor temperature
comes down to below 50 oC or first separator tank temperature comes
down to 40 oC.

The inside temperature of the reactor should not exceed 500 oC and the

entire batch ration.
Waste water (Pyro water/Purge water/Oil mixed water/oil water
emulsion) generated during the process should not be discharged
an ere and:

Should be treated in suitable ETP of sufflcient capacity. Oily sludge
should be disposed through TSDF or can used to make char
briquettes, for subsequent transfer /sale to the cement manufacturing
plants or other such industries having authorization for
co- rocessi or;

ETP discharge may be u3ed for briquettes manufacturing Tlle

briquettes so manufactured shail be disposed through processing in

cement kiln

in which the entire gas may have to be flared. The flaring should be done
at a minimum height of 30 meter.

2.4.14 Ur,it to install Programme Logic Controller (PLC) based system for
control of temperature and p ressure inside the reactor

2.4.16

2.4.17

2.4.20

2.4.21

i)

1
\ Jaste Management-lll Division ,CPCB
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b. ETP sludge may be used for briquettes manufacturing. The bflquettes
so manufactured shail be disposed through processing in cement kiln.

Pyro rvateriPurge water /Oil mixed water/oil water emulsion may be
used for briquettes manufacturing in a briquetting plant by mixing it
with sawdust and char in suitable proportions. These briquettes so
manufactured using the pyro water/purge water/oil mixed water/oil
water emulsion and char are to be utilized only in processes where
temperature is '1000 0C or more to avoid emissions of obnoxjous

2.4.24

ases; or
Pyro water/Purge water/ oil mrx water/oil water emulsion should be
useci for lnitial heatin of the reactor

Unit to ensure that treated water be re-used in unit itself & there is zero
3ffluent discha e
Unit to have a covered /closed separate storage tank for storage of
pyro water /purge water /oil mix water/ oil water emulsion. The pyro
water be transferred from final storage tank to pyro water / purge
water / oil mix water / oil water emulsion storage tank in closed loop
throu UMh

2.4.26 Unit should carry
PM and CO at le
at identified monitoring loca,ion. The unit shail maintain a log book for
recording the plant, operation, monitoring of the stack emis sions ano
ambient air quaiity, generation & utilization of wastewater & saie oF

vaflous rodu cts and b ro I ucts.
The transportation of Char should be done in bags (small or Jurnbo) in
closed vehicles to ensure that there is no spillage of char during their
trans ortation
The transportation of Tyre Pyrolysis Oil (TPO) should strictly be done
in closed tankers to ensure that there is no spillage of TPO during their
trans rtation
The char generated in the process shall be utilized either in co-
processing in the cement industry or its quality be upgraded to r

Recovered Carbon Black (RCB). RCB may be used as raw material for
manufacture of new re and other rocesses
The Tyre Pyrolysis Oil and char shall be stored in areas separate ,/,
distinct from the processing area (shed where the reactors are
installed). Tyres shall be stored in earmarked area / open area on a

ved latform.

B. Safety Measure to be adopted

ii)

jii)

, A)Q

2.4.30

Waste ManaBement -lll Division , CPCB
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Automatic control systems such as Programme d Logic Control (PLC)

2.5 Continuous Process (New & Existing):

shall be adopted for measurement and control of temperature and

pressure along with safety inter-locks in case of increase of
temperature or pressure to cut off heating of the reactor should be

provided. lt should be ensured that the reaclor is under positive

ssure at all the time
A sensor for CO gas to be installed in the working area to ensure that

concentration of CO in the working area does not exceed the
prescribed limits for occupational safety and health as per Factory Act
1948. lt will also be coupled with a warning /alarm system so that the

lant o erato!' can take ad uate ste to recti the situatron
Sensors along with alarm sYstenr should be provided at all the transfer
points throughout the plant to detect any ieakage of flammable vapours
from the s tem
Fire detectors, sprinklers and fire hydrant with necessary pumping

system and water storagP should be provided in the process area,

roduct and raw material storage area
Unit to install fire hydrant system connected directly to the water tank

and DG set for direct electric supply. Unit should also have ABC type

fire exting u is her cylinders & fire buckets filled with sand and water

The -fety insh uction for safe operation of plant wi ll be displayed at the
Further, training willgate, plant working area and other critical places.

be im arted to the workers for safe o eration of these Iants

C)n site emergency plan, as per the requ irements under the Factories

Act, 1948, will be made and implemented to handle any accident' firei
leakage or any other emergency situation All such measures shall

include raw material stora e, product storage and handfing thereof.

The plant will be opera ted under the continuous supervision of

ualified erson havin ex erience of runnin such units

2.4.39 All the persons /workers in the premises should wear an air filter mask

to avoid inhalin of the flne cha r afiicles
2.4.40

2.4.41
ln
basis.

2.4.42 Workers should be trained to handle fire. Workers should be given

2.4.37

U

mock drill exercise for fire hazard incident. Assuming fire at the hatch

door due to leakage of pyro-gas, what action, the workers should dD?

Training to use COz type flre extingushers. Regular visit and inspection

to check the training to workers.

2.4.31

2.4.33

2.4.36

Wastc Management -lll Divislon , CPCB

.! v/"

I

good house-keeping and will ensure that no raw

I

I

2.4.34

l

I

Unit will
material

to
and wastes inside or outside the

carry out ann ual check-u p of all the employees working

unit & submit its report to concerned SPCBs/PCCs on annual

I

9
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A. Minimum Requirement for Environmentally Sound Operation:

2.5.1

1q')

2.5.4

flue s emisslons
other suitable arrangement has to be made

A compressor or any

/installed for mixing of alr vvith PYro watei' for ensuring proper burn rg

while usin ro water/ u e water d urin initial heating. ,-
ln ordeato control fugitive emissions from the reactoiiuring oPeration.

ro er sealin should be ensu red.

Excess PYio gas if any should be flared thro

flaring sYStem of adequate caPacl ty considering the emergencY

situation ln Which the entire gas may have to be ilared. The flaring

shou ld be done at a ml nimum hei ht of 30 m.

he colleclio n of the oil from the conden sers should be in a closed
T
vessel and storage also should be ln close d tanks with suitable vents

There sho u ld be no manual handling of oi l. Transfer of oil should be

throu h UM s.

The removal of char should be through a mechanized system. The

unloading of char irom the reactor is to be done under controlleii

COnditions thrcugh a Pneumatic /screw conveyor sYStem in such a

ma nner that the contents of the reactor are not open to the atmosPhere

at any Point of time, The end of the conveyor system shall be attached

to a bagging plant where all the char will be bagged in the HDPE bags

with proper sealing. lt shou ld be ensured that no spillag e taken Place

during the collection of the char in the bags. Moreove

should be provided to ensure no entrY of air into the reactor

Waste M anagement -

2.5.4

aao

r, an air-lock

2.5.5

2.5.6

lll Division , CPCB

under
The feeding system be provided with an

2016.

2.5.5

properly des ig n eo I

i
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Waste water (Pyro water/Purge wate r/Oil mixed
emulsion) generated during the process should not

Pyro water/Purge water /
used f1r briquette.; manu

water/oil water
be discharged

a. ETP discharge may be used for briquettes manufacturing, The

briquettes so manttfactured shall be disposed through processing in

cement kiln
b. ETP sludge may be used for briquettes manufacturing The briquettes

so rnanuf;ctured shall be disposed through processing in cement kiln'

a here and:

Oil mixed water/oil water emulsion ma
facturing in a briquetting plant by mixi

ybe
ng it

with sawdust and char in suitable proportions. These briquettes so

manufactured using the pyro water/purge water/oil n,,lxed water/oil

water emulsion anC char are to be utiiized only in processes where
tenrperature is 1OOO 0C or rnore to avoid emissions of obnoxious

ii)

ases; or
Pyro water/Purge water/ oil mix wate rioil watcr emulsion should be

used for lnitial heatin of the reactor

TPO Units to ensure that trea ted water be re-used in the unit itself &

there is zero effluent discha e

The transportation of Char and Tyre
be done in slosed vehicles to ensure

Pyrolysis Oil (TPO) should strictly
that there is no spillage of char or

oil durin their trans rtation.
The generation, transportation and d isposal of char t. the cernent

manufacturin lants shall be recorded
The Tyre Pyrolysis Oil (Product) and char shall be stored in areas

separate / distinct fro m the processing area (shed where the reactors

are installed). TYres shall be stored in earmarked sheds/open area on

ata sed cement concrete latform

Water sprinklers to be installed at the transfer points for arresting
itives,

2.5.10

The char generated in the Process
processing in the cement industry
Recovered Carbon Black (RCB). RCB

shall be utilized either in co-
or its quality be uPgraded to

may be used as raw material for

manufacture of new t re and other rocesses

2.5.11

2.5.12

should be disposed through TSDF or can
briquettes, for subsequent transfer /sale to the cement manufacturing
plants or other such inoustries having authorization for co -

f iufficient capacitY. OilY sludgeShould be treated in suitable ETP o

rocesstn or;

used to make char
i)

2.5.13

2.5.14

2.5.15

2.5.16

wastc Maiagement -lll Division , CPCB

I \(.. .r''

i1

11

I

I

I

I

I



The unit should carry out stack and ambient a ir quality mon jtoring for
SO2, Pl\,4, and CO at least once in six months from a recognized
laboratory at identified monitoring localion. The unit will malntain a log
book for recording the plant operation, monitoring of the stack
emissions and ambient air quality, generation & utilization of
wastewater & sale of roducts and wastes

B. Safety Measure to be adopted

2.5.18 utomatic control systems such as Programmed Logic Control (PLC)
and control of temperature andshall be adopted for measurement

pressure along with safety interlocks in case of increase of temperature
or ressure to cut off h ratin of the reactor should be rovide.

2 5.19 A sensor for CO gas to be installed in e working area to ensure that
area does not exceed theconcentration of CO in tl;e working

prescflbed limrts for occupalional safety and health as per Factory Act

i g+a. tt witt also be couple(' with a warning/alarm system so that the

la nt o erator can take adeouate ste s to rectify the situation
Sensors along with alarm system should be provided at all tl.e transfer
points throughout the plant to detect any leakage of flammable vapors

from the s stem
2 5.21 Excess pyro gas if anY should be fiared through properly designed

flaring system of adeq uate capacity considering the emergency
situation in which the entire gas may have to be flared The flaring

should be done at a minimum hei ht of 30 nreters

2.5.22 Fr're detectors, sPrinklers and fire hydrant with necessary pumprng

system and water storage should be provided in the process area'

roduct and raw material stora e atea.
., lZJ The TPO unit shail Possess fire clearance certificates issued by

concerned de artments
?.5.24 The safety instruction for safe operation of plant will be displayed at the

s ate, plant working area and other critica I places. Further, training wlll

be imp arted to the workers for safe operatio n of these Plants. On site

emergency Plan, as Per the requirements under the Factories Act,

1948, will be made and imP lemented to handle any accident, fire/

leakage or any other emergency situation. All such measures shall

include raw material storage, Product storag e and handlinq thereof

2.5.25 The plant wi ll be operated under the continuous suPervision of a

ualified person having experience of running such units. AII the

2.5.17

2 5.20

q

2.5 26 Units will

pe rsons/workers in the premises shou ld wear an air filter mask to avoid

in halin of the fine char articles
maintain good house-kee ping and will ensure that no raw

material roducts and wastes ets illed i nside or oulside the la nt

Waste Ma nagement -lll Division , CPCB
ir
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tc carry out annual hea Ith check-up of all the emPloyees working2,5,27
unit & submit its repcr t to concerned SPCBS /PCCs on annual

Units operators shall have insurance cover
machine and materials
Workers should be given nrcck dr:ll exercise for fire haza rd incident

C. General conditions applicable to all plants (Batch & Continuous):

Units
in the
basis.

for workers, plant &

The Tyre Pyrolysis Units (Continuous and Advanced Batch Automate
Pyrolysis) are categorized into orange category. Unit to register on th

Waste T re EPR Portal of CPCB

2.5.31 The Tyre PyrolYsis Oil unit to fulfill fuel quality as specifie dE lurrilstry-l
Natural Gas / Bureau of lndian Standards as an

dl

"l

when the same ets notified
2.5.32 ln line with the policY adopted by [/oEF&CC, Unit shall not to impo

waste tyres for the purpose of TPO production. Unit to use onl

indigenous generate d waste tyre (i.e. Waste tyre generated in lndi

onl . Also unit to sell its roducts to Actual Users onl
Unit to maintain record on consumption of waste tyre along with details

of its procurement source, Details & quantity of products, details of

actua! users to whom roducts have been sold.
0nit to submit its anr,ual repcrt on the EPR Portal and also to the

concerned SPCB providing details on annual production of TPO, Char'

Steel & other products including details of sources of purchasing waste

1
rti
vt,l

-l

tyre and also details of actr'?l users to whom products have been sold

within the time frame as prescribed on the Portal The annual report to

be supported with electricity bills of the financial year for which annual ,

return has been submitted
2.5.35 Units have to report daily waste generation'

Hazardous Waste Tracking system as and when such system gets

tm lemented b CPCB

Waste l\lanagement -ill Division , CPCB 1l

^_!),V^,'t"-
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disposal data on National

I

I



Hazardous Waste Management Ser es
HA,WAMS/34/2OO,O6

GUIDELINES
FOR

COMMON HAZARDOUS WASTE INCINERATION

Central Polluti( n Control Eoard
Ministry of Environment & Forests

e-mail: epcb@aloha.nlc.in Webslte: www.cpcb.nlc.ln

June,2OO5

I



Dr. V. Rajagopalan
Chalrman

Foreword

Hazardo4s wastas generated by the lndustrles are requlred to be managed as per the
Hazardous Wast6 (Management & Handllng) Rules, 1989, as amended. About 4.4% of
hazardous westo geneElted ln ths country ls of the nature, whlch has to be lnclnerated.
Besldos, segtegated organlc resldues, hlghly concentrated effluenls such as mother
llquo15 and toxlc offluents not teaslble for physlco-chemlcal, blologlcal treatment also
roqulre proper dlsposal through lnclneratlon.

(V. RaJagopalan)

Hlerarchy of optlons ln hazardous waste management, ln sequence, ls to swltchoYer to

cleaner tochnoloEles cleaner productlon optlons and explorlng the potentlal lor re-

uslng, recycllng, recoverlng, renovatlon before sendlng to lnclneratlon and sebured land
fl tng.

Common lnclneratlon facllltlcs are now ln operatlon ln the country. Inclnerat,on ot

harardous wasto from many lndustrles ls a task that requlros comprehenslve
knowlodgo & sklll ln respect ot chenllstry, thermal onglneerlng and envlronmental
enEllnoo nF. Thergtorg, the Contral Pollutlon Control Boatd studled the common
lnclnoratlon facllltles and formulated guldellnes for propsr deslgn, operatlon and to
mget th6 standards, Whlle framlng the guldellnes, CPCB consldorod tho prellmlnary

draft prepared by the Commlttee constltuted by the Chalrman, CPCB, technology &
operatlon of lndtgenous lnclneratlon facllltles and experlences of European inclneratlon
facllltls. I take thb opportunlty to reglster the slncele eftorts made by Er' N.K. verma
and Er. N. Satsesh Babu ln brlnglng out the guldellnes wlth the assoclatlon of GTZ'ASEM

experts, ln partlcular, Prof. Thomas Kolb, Karlsruhe Unlverslty, GermBny.

I understand thls publlcatlon wlll be hlghly usetul for the exlstlng common '''rclneratlon

facllltles, for thosa plannlng to set-up new facllltles, regulatoly offlcors and all others
concsrnsd to the pollutlon clntroland hazardous waste manaelement ln th. .ountry.
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3.O

PREAMBLE

Thernral oxidation through incinerator is one of the proven technologies

for destruction of hazardous waste in all the forms i'e' solid / semi solid /
liquid and gaseous. based on the feeding system, so as to render them

innocuous in th" forrn of non-toxic and non-hazardous residues' Though it

is a solution foI destruction of complex hazardous waste, requires

knowledge to judge the compatibility of various wastes forthe.purpose of

tloaog"n-trrtton ot feeatng waste, to operate and maintain thermal

p-""J."t, pollution control devices, which demands skill & experience' in

order to comply with the environmelrtal tegulations for common

hazardous waste incineration facilities (AliNP(URE - l)'

The Cornrnon iircir'rcration facilities are, in principle, expected to handle

the hazaldous waste in solid and liquid forms having high degree of

variation in respect of characteristics due to different nature of member

industries, which will have direct bearlng on efficiency of combustion

system and pollution control devices. Therefore, exoerience in other parts

oi ttte *orfd, particularly in case of handling hazardous waste in solid

form, drive us to adopt rotary kilns followed by secondary combustion

chambers as a set-up for combustion part of the incineration system'

,ni""r ott"t combinations demonstrate equally in delivering required

"tti"i"ncy. 
As such, in lndia, existing three common incineration facilities

ao nrru iit" same combination: therefore the guidelines presented in this

document cover strch set-uP.

COMMON INCI NERATION FACILITIES

Common hazardous waste incineration facilities are those facillties'

which handle hazardous waste from more than one industry either

installed as an integral part or located elsewhere'

Various concerned components of common incineration facility include

proper transportation, storage, analytical laboratory facilities' feeding

li"ir,unit-, incineration system (rotary kiln & post combustion

"trurnOut;, 
gas cleaning system' tail gas monitoring tacilities with

;;;;; o-n-tine monitoring & control facilities' ash/sla€' management'

[L"A7s"rrt,ir"t liquor management and measures fot health protection

ot-*orfn"ra. Guidelines for maintaining each of these components in

ota"t t, comply with the p escribed standards aie given in the

subseq uent chaPters.

TRANS PORTATION OF HAZARDOUS WASTE

Alt the provisions corresponding to transportation of hazardous wastes

,iO"r-r"riorc Acts including the Hazardous wastes (Management &

ilialirrgl Rules & subsequent amendments and Motor vehicle Act' shall

;;";;il'";;;li; with, in all respects (coding' containers' manifest

.r","r' rl.l. 'Guidelines for transpJrtation of hazardous waste include'

but not limited. to the tollowing:



1

GeneratoB responslbilities:

a, Genefator of the hazardous waste shall ensure that wastes are
packaged in a manner suitable foi safe handling, storage an€i
transportation. Labeling on packaging is readily visible and material
used for packagirg shall withstand physical and climatic conditions.

b. Generator shall ensure that information regarding characteristics of
wastes panicularly in terms of being Corrosive, Reactive. tgnitable or
Toxic is provided on the label.

c. All hazardous waste containers shall be provided with a general label
as given in Form 8 in Hazardous Waste (Management & Handling)
Rules, 1989, as amended.

d. Transporter shall not accept hazardous wastes from an occupier
(generator) unless six-copy (with colour codes) of the manifest (Form
9) is provided by the generator. The transporter shall give a copy ot
the manifest signed and dated to the generator and retain the
remaining four copies to be used tor further necessary action
prescribed in the Hazardous Wastes (Management & Handling) Rules,
1989, as under:

Copy 1 (Whlte) Forwa rd ed to the Pollution Controi Board
by the occu pier

(Light
Yellow)

igned by the transporter and retained by
the occupier

Copy 3 (Pink) Reta j ned by the opera to r of a fac it v
Returned to the transporter by the
operator of facility after accepting waste

Copy 4 (Orange)

Copy 5 (Green) Forwa rd to Pol ution Control Board by the
operator of facility after disposal.

Copy 6 (B lu e) Returned to the occupier by the operator
of the facility after disposal.

Copy 2

e. Generator shall provide the transporter with relevant information in
Form 10 i.e. Transport Emergency (TREM) Card regarding the
hazardous nature of the waste and measures to be taken in case of
an emergency.

Transporters respoBlb'llties:

a. Obtaining permission from SPCB for transport of hazardous waste [in
additio'r to any otl.er permissions thai may be required under the
Motor Vehicles (Amendment) Act of 198a1.

b. The transport vehicles shall be designed suitab,y to hanclle and
transport the hazardous wastes of various characteristics.

c. Maintaining the manifest system as required.

d. Transporting the wastes in closed conta,ners at all times

5
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4.O

e. Delivering the wastes at designated points

f. lnform:ng SPCB and other regulatory authorities immediately in case

of spillage, leakage or other accidents during transportation

g. Cleanup in case of contam nation'

STORAGE OF HAZARDOUS WASIE

a. Separate area should be errmarked for storing the vJaste and storage

area may consist of diflerent cells for storing different kinds of

hazardous wastes.

b. lgnitable, reactive and non-compatible wastes shall be stored

separatelY.

c. Adequate storage capacity shall be provided in the premises

d. No open storage is permissible and the designated hazardous waste

storage area shall have proper enclosures, including safety'

requirements.

e. ln order to have appropriate measures to prevent percolation of spills'

leaks etc. to the soil and ground water, the storage area may be

provided with concrete pavement and / or welded iron sheet

depending on the characteristics of the waste handled'

f. Storage area shall be designed in such a way that the floor level is at

least 15O mm above the maximum flood level'

g. Proper stacking of drums with wooden frames shall be practised'

h. lncase of spllls / Ieaks, cotton shall be used for cleaning instead of

water.

i. signboards showing ^recautionary measures to be taken' in case of'' 
noi-rt and emerg-ncy situations shall be displayed at aFpropriate

locations.

j. To the extent possible, manual operations with in storage area are to

be avoided. lncase of personnei use, proper precautions need to be

taken, particularly during loading / unlaading of liquid hazardous

Waste rn drums

k. A system for inspection of storage area to check the conditions of the

coniainers, spillages, leakages etc. shall be established and prcper

records shall be maintained.

1



5.O ANALYNCALLABORATORYFACILITIES

a. Generators sending hazardous waste to the incineration facility are
required to provide necessary test report of hazardous waste to the
operator along with the information on the process(s) of its
generation.

b. The tests to be ;onducte.l at incineration facility shall be with an
objective to studl i) Storage & feeding requirements; ii) operating
conditions of the Turnaces; iii) Feed concentration within the efriciency
levels of air pollution control devices to comply with flue gas
standards. The activity specific relevant parameters are indicated
below:

3 Storage & te€dlng requirements: Physical form of waste,'pH,
hazatdous waste properties such as inflammability, reactivity,
compatibility with orher wastes efc. for segregating the /aste and
to store accordingly, in order to suit feeding mechanism.

3 Operating conditlons of the furnaces; viscosity, moisture content,
total organic carbon, calorific value, volatility of the waste, speciat
incompatible wastes, inorganic salts, metals etc,

I Air pollution control devices: chlorides & other halogens, sutphur,
nitrates, mercury & other heavy metals etc.

Therefore, relevant parameters may be analyzed while accepting the
waste,

The laboratory facilities shall give clear directions to the operators,
two days in advance as far as possible, regarding type of waste to be
incinerated in a particular date and its properties.

d. Therefore, the laboratory at the incineration facilities shall be capable
of monitoring all the above pararneters.

6.0 WASTEFEEDINGiyIECI'i/r,NlSMS

a. Maintaining designed heat capacity of the combustion chambers
under varying feed calorific values dentands skill. ln absence of
proper hands on trairing and adequate knowledge, the minimum
negative pressure could not be maintained at all the times leading to
diffused emissions / sudden puffing of emissions into the secondary
combustion chambers constraining the retention time resulting in
poor efficiency. Besides, these temperature fluctuations lvill have
negative bearing on refractory and insulation material.

b. Therefore, continuous feeding of homogeneous waste having same /
simllar calorific value to the combustion chambers is the desired
cholce. However, often maintainlng homogerieous feed of waste is
not feasible due to incompatibility of different wastes for mjxing.

c

I
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Conventionally. hazardous wastes in solid form are fed through a
hydraulic system, which will have automatic two gates i.e. once the
outside plate is closed, inner side plate is opened and solid waste
mass is hydraulically pushed inside the Kiln and once the inner side
plate is closed, outer plate is opened for next batch of solid waste.
This system, besides negative pressure in the combustion chambers
is required to ensure safely and to prevent workmen exposure to
ther,nal radiation.

Thus, waste-feeding mechanism plays an impoltant role to achieve
desired combustion efficiencies. For example, the variety of wastes
received from the member lndustries can be classified into following
for better control of combustion:

we]llaldlolno

Piope rty Options
High calorif ic
containirlg
(organic residues)

Specific nraterials which
melts on heating

Quantity of solid mass feeding may be
reduced in each charglng to contain
temperature shoot-ups.

Besides, following are
cases:

used in specific

Low calorific value liquid waste may be
parallelly injccted; andlor

Steam may be parallelly injected
Sealed drums, as such, may be charged
into the kilns.

Dep )nding on calorific value, size of the
drum / contain may be specified to the
member industry for such waste.
May be homogenized to the extent
possrble and charged to the kilns rt
desired quantity of packets and
ireqr en
Here the possibility would be to ask the
member industry to store in required
capacity of the container, which can be
directly injected with out heating; or to
provide a system by which such drums
can be heated-up and can be charged
through closed-loop pressurized nitrogen.

!alue
!vaste

Reactive waste. which
can not be mixed with
others

9

Other mixable solid
waste having moderate
calorific value

I
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waste olenoirs-lidlgrD

ions

WaElerrceCIisalidlqm

Highly react May be d irectlY injected into combustionive /
inllammable liquids chambers without mixing with other wastes'

T're charging from the containers may be

through closed loop nitrogen pressure

Pu rging
Liqu s having high

(ex.
Can replace auxiliarY fuel requ ircment. once

calorlfic value
contaminated
solvents)

the combustion chambers reaches to its

designed temPeratures.

d Depending on type of wastes received, the scheme shall be established

by'the coimmon incinelation facility and the member industry shall

piace the corresponding code number/ sticker and it is to be verified by

analytical laboratory of common incineration facility to ensure

appropriate feeding by operator of the facility

While charging the liquid hazardous waste. filtering the liquids may be

required to avoid chocking of pumps'

Non-easily pumpable wastes (ex. High viscous, having high solids

contunt ei".) may require pressurized nitrogen purging for charging the

liquid to the combustion chambers.

lncase of emptying liquid waste containing drums by inserting suction

pumps & induced draft (hoods and ducts), set-up above such drum

empiying area for collection of volatile organic compounds (VOCS) must

Ue ensuieO. These collected diffused emissions must be controlled /
routed to the combul tion chambers.

g

la

Pro

Relatively low conc.
solids / low viscositY cement concrete charging may be used

Fully shelled
emissions) screw PumPs ma be a choice

d torFumps sirnilar to the one use

diffusedso lids

of

Very high
concentration

Options

d. these liquids can be

used for raising the jnitial temperature of the

combustion chambers. However' specific

tests in support of such claims be pro'luced
nized credible th ird Party.

Once it is establishe

by a recog

properties similar to
that of auxiliary fuel

Liq u ids having

These may be in
the temPeratur
calorific solid/ other special liquid waste

feeds.

jected in to kilns to suPPress
e shoot-ups due to high

Liquids having low
calorif ic values

l

I

(to prevent
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7.O

h. Feeding pipeline and equipment are to be cleaned before a new type of
waste is fed to the combust'on system to avoid undesired reactions.

COMBUSnON CHAMBERS (Rotary Kiln and Secondary Combustion
Chamber)

a. lncineration plants shall be designed, equiFped, built and operated in

such a way that the gas resulting from the process is raised, after the

last injection of combustion alr, ln a controlled and homogenous
fashion.

b. lncineration plant shall be equipped with at least one auxiliary burrler.
This burner must be switched on automatically with the temperature
of the combustion gases arter the last injecticn of combustion air falls
below specified temperature. lt shall also be used during plant start-
up and shut-down operations in order to ensure that the minimum
specified temperature is maintained at all times d,uring these
operations and as long as unburnt waste is in the combustion
chamber.

c. During the start-up and shut-down or when the temperature of the

combustlon gas falls below specified minimum temperature' the

auxiliary burner shall not be fed with fuels, whlch can cause higher

emissions than those resulting trom burning of gas oil /liquetied gas /
naturalgas.

d. The burners may be pressure-atomized type with approved
certification flom the Buleatr of lndian Standards or equivalent.

ln case of low calorific value liquid fuels are proposed to be iniected
into kifn. then Couble fuet injection burnels may catry auxiliary fuel or

equivalent liquid waste in one injection tube and low calorific value

waste feed in other.

f. Kiln and secondary combustion chambel of the incineratcr may be

made of mild steel conforming to lS: 2062 and of suitable thickness
rined with high-grade refractory and insulation, so as not to buckle in
or bulge out.

Combustion chambers (Kiln & secondary combustion chamber) shall

be supplied with ercessive air to ensure complete bulning of wastes'

The blower shall have the capability to provide appropriate supply of

combustion air.

An inventory of fuel oil for Sdays continuous operation of the

incineration facility may be kept in reserve.

lncinerator facility shall have a window fitted wlth safety view glass to

view the kiln (axially) and tlame in secondary combustion chambers'

e
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j. As the common incineration systems will be handling wastes having
varylng heat value, and while ensuring TOC and LOI requirements in
the ash,/slag, there are possibilities for sudden rise of temperatures in
the kiln. Therefore, the facilities may like to have thermal tettactoty
bricks and insulation capable of withstanding a minimum
temperature of 1.300 'C (typically. corundum / chron.'rium bricks).

k. Needful safety arrangement must be provided in case of h,gh-pressure
development in the furnace.

l. Interlocking arrangements for CO and temperature controls (in
ptimary and secondary chamber) with feeding deyices shall also be
provided.

m. All the burners are to be equipped with flame control system (if no
flame is detected. fuel injection has to be stopped, automatically -
tlse of fast-stop-va ve).

n. Whenever the pressure in the combustion chambers becomes
positive, immediately the feeding of waste shall be stopped and
needful measures Je taken to restore negative pressure.

o. Exit doors shall be Jrovided at suitahle place, one each on the primary
kiln and the secondary chamber of the incinerator for ease in
inspection and maintenance.

7.7 Rotary Kiln

a. To maintain designed heat capacity of the kiln. quantity of the solid
waste injection package (kglsingle injectron) shall be adjusted w.r.t.
calorific value of the waste fceo.

b. When a high caloritic value possessing solid waste is i.jected in
packets, the size of each iniection may be reduced. such that the
peak CO concentration in the Kiln does not exceed too high in the
initial stage, creating shooting of emissions to the secondary
chamber, thereby crisis in ensuiing the required retention tirnc.

Appropriate slope (in general, 3 degrees), rotation rates (around
LO/hr) and solid waste residence time (1-1O hrs) may be adjusted for
the kilns, in order to achieve total organic catbon (TOC) and toss on
ignition (LOl) requirements in the ashlslag.

d. To ensure lile ot rclracloty and insulation bricks, it is a practice to
feed silica and glass in appropriatc ratios to the kilns to form a cover
over the refractory lining, as and when the thickness of the layer
reduces.

e. lt has lreen reported thut reduction of out-side surtace temperature of
the rotary kiln enharces the life of tetractoty bricks and lining. Thus
may be explored, where feasiblc.

c
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f. ln the rotary kiln, the temperature shall be maintained at 80O+"C in

order to ensure complete burning of soiid waste. Controlled flow of
air shall be rr aintained for complete volatilization of solid waste.

7.2 Secondary Combustion Chamber

a. Minimum temperalure requirement ln the secondary combustion
chamber is 11OOoC. This may be ensured by averaging the
temperature measurement of three detectors (not exactly positioned

in the burner flam.) at the same time with in the combustion
chamber.

b. The design and operating conditions shall demonstrate a minimum of
2 seconds residence time in the secondary combustion chambers,
under critical feed conditions, so as to brlng complete combustion of
volatile matter evolved from the primary combustion chamber.

c. lncase, the consistent compliance with standards based on

continuous monitoring results over a period of two weeks, under
critical feed conditions, is successfully demonstrated. then State
Pollution Control Board ,/ Pollution Control Committeer can
recommend the proposal made by the incineration facility for
relaxation in temperature and residence time, but in any case not less

than 950 "C and 1.5 seconds, for the consideration and approval of
the Central Board.

A.O POLLUTION CONTROL DEVICES

a. Pollution control devices ere Iequired to comply with prescribed

standards for particulate matter, HCl, S0z, CO, Total Organic Carbon,

HF. NO, (NO and NOz exPressed as NO2), Hydrocarbons.

Dioxins/Furans. Cd +Th (and its cornpounds), Hg (and its compounds),
Sb+As+PbrCr+Co+Cu+fr'ln+Ni + V (and their compounds)
Eesides above. the State Board / Pollution Control Committee can
prescribe additional parameters, as deem fit, in consultation with the
Central Pollution Control Board.

b. lncineration tacility shall explore, to the extent possible, for heat

lecovery.

c There are many combinalions of treatment units installed for gas

cleaning and removal of air pollutants, to comply with the standards'
Designe:a treatment scheme shall comprise of followin8l equipment, in

com6ination. with adequate efficiencies to meet the emission

stand a rds:

Dioxins: Keeping De-novo synthesis in the backdrop' steps must be

luk"n to pr"u"nt reformation of ciioxins by rapidly lowering the flue

li



gas temperatures, particularly from 5OOoC t() less than 2OOoC by
adopting rapid quench / calalysl / adsorption by activated carbon etc.

Partlculate matter: Fine particulates in the flue gases requires specific
dust separation technologies such as bag filters, electro static
precipitator etc. in order to meet flue gas standard. ln case of eleclro
static precipitators, special care is required to avoid electric sparks
due to the dust to avoid reformation of dioxins and adsorption to the
fine dust.

Mercur)4 lf the feeding waste contains mercury and its compounds,
there is an every chance of these emissions to get air borne,
Therefore, requires specific treatment for control of these emissions.
(Ex. activated carbon, conversion into mercuric chloride and then to
mercuric su lphide etc.)

SOr: Sulphur in the feeding waste upon thermal oxidation forms
sulphur dioxide, which requjres contrcl measures to meet the
standard. Conventional method followed i3 scrubbing by alkalj (alkali
dry,/ wet scrubber with hydrated lime or sodium hydroxide in.jection)

HCI & HF: ln order to control halogen emissions to the desired level, in
particular chlorides and flrrorides. conventionally watet/alkali
scrubbers are in use.

Mlst: Often there is a need to eliminate the mist in the stack
emissions, therefore, wnere necessary de-mister may be provjded.

Stack helght:

3 Stack height shall not be less than 30 meters, in any case

3 Stack height requirement based on sulphur dioxide emissions by
using the equation - stack height = 14 (Q)0.3 lwhere, Q is the
emission (ate ot SO2 in kght)

3 By using simple Gaussian plume model to maintain ambient air
quality requirements lor all concerned parameters, in the receiving
environment.

The required stack height shall be the maximum of the aLove three
considerations.

9.0 MONITORING AND OI{-LINE DISPLAY REQUIREMENTS

a. Sampling platform shall be provided as per CPCB norms to cotlect
stack samples from the chimney for monitoring the air pollutants. as
and when required. Holes need to be provided on chimney as per
standard CPCB norms, foilowing diametric ca!culations.

b. Frequency of monitoring for various paranteters is given below:

ll



h

TOC

Loss on ignition
(LOr)

Heavy metals

Residues from the
combustion
processes (slag /
as h)

Residues from the
combustion
processes
(slaglash)
Stack emissions

Stack emissions,
ashldust, scrubber
liquors, quench
liq uor

Continuous

Continuous

Continuous
Once in every month, initially
for first year. If the correlation
with HCL scrubbing efficiency
is established, the frequency
may be relaxed by the State
Boatds/ Pollution Control
Committees appropriately
Continuous
Continuous
Continuous
Once in every week (poolec
sample), initially for first year. j

lf thare is consistency in

meeting the standard, may be
relaxed to once in a month
(pooled sample)

-do-

Twice a year, under
operating conditions
Twice a year, under
operating conditions
Twice a year under
operatlng conditjons

critical

c ritica

c rir ica i

Dioxins and
fu rans

c Access shall be provided, online, to see the continuous monitoring
data by the local regulatory Board/ Committee and annual
environrnental report giving complete details of operation &

S.No, Parameter Locatlon Frequency
Tem pera tu re Secondary

combustion
chamber,
emissions

stack

Continuous monitoring

2 Carbon
monoxide

Stack emissions Continuous

Excess oxygen Secondary
combustion
chamber,
emissions

stack

4 Pressure Combustion
chambers

Continuous

5

6

Total
particulate
matter

Stack emissions

HCI Stack emissions
7 HF Stack em Issions

Stack emissions8 SOz

9 NOx Stack emissiolls
10 Stack emissions

LL

L2 lVle rc u ry

-L5 Stack emissions,

L4
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compliance with regulatory requirements need to be published and
made available to the public.

d. Formuia to calculate the ernission concentration at standard
percentage of oxygen concentration

Es = (21 - Os) (Em)

QL - am)

Where,
Es = Calculated emission conc. at the std
concentration
Em = Measured emission concentration
Os = Standard oxygen concentration
Om = Measured oxygen ccncentration

Percentage oxygen

The above correction to the measured concentrations is to be done
only when the measured o/o oxygen conc. is higher than the standard
o/o ox!$en conc. (i.e- 1-7o/'")

e- Dibenzo-p-dioxins and dibenzofurans: Analysis of dioxins and furans
as well as reference measurement methods to calibrate automated
measurement systems shall be carried out as given by CEN-
standards. lf CEN-standards are not available, ISO standards,
National or lnternatronal Standards, which will ensure the provjsion of
data of an equivale rt scientific quality, shall apply.

The total concentration of dioxins anci furans is to be calculated by
multipliing rnass concentrations of fojlowing Dibenzo-p-dioxins and
dibenzofurans vrith their toxic equivalence factors, before summing:

0.1
0.1
0.c1
o.001

o.1-

i6

Tetrachlorodibenzodioxin

Name of congener

23,7,a 1.o

Toxic
equivalence

factor

a,2,3,7,4 Pentachlorodibenzodioxin 0.5
L,2,3,4,7,A Hexachlorodibenzodioxin o.1
1-,2,3,6,7,4 Hexachlorodibenzodioxin
L,2,3,7,4,9 Hexachlorodibenzodioxin
L,2,3,4,6,7,4 Heptachlorod ibenzodioxin

23,7,A Tetrachlorodibenzof uran
Octachlorodibenzodioxin

2,3,4,7,4 Pentachlorodibenzofuran
0.1
o.5

1,,2,3,7,4 Pentachlorodibenzoturan o.o5
7,2,3,4,7,8 Hexachlorodibenzofuran 0.1
7,2,3,6,7,4 Hexachlorodibenzofuran 0.1

0.1Hexachlorodibenzof uran
Hexachlorodibenzof uran2,3,4,6,7,a

Es8JtEa.J __,- Eg *''. ri€ )t -
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1,,2,3,4.6,7.8 Heptachlorodibenzof uran o.o1
L.2,3,4,7,a,9 Heitachlorodibenzofuran o.01

Octachl orodibenzofuran

1O.O ASH / SLAG MANAGEMENT

a

Dry slag and ash (residues from combustion processes, boiler dust,
residues from treatment cf combustion gases etc.) shall be placed in
closed bags, containers et r. to prevetrt diffused emlssions

1'-O QUENCH /' SCRUBBER LIQUOR MANAGEMENT

Appropriate treatment to the wastewaters from
exhaust gases be provided.

the cleaning of

b. The treated wastewater shall conform to the disposal specific effluent
standards.

c. lf forced cvaporation is considered as a treatment option for quench/
scrubber liquor, the organic emissions, if any, shall be collected and
returned to incinerator.

d. Re-feeding of these liquors into the system may enhance the
concentration levels therefore, adequate sink capacity shall be
ensured.

12,O ORGANISATIONAL STRUCTURE

The Chlef executive Otticet ol the facility is responsible for all the
activities at the incineration facility. He can establish an appropriate
organizational structure and suitably allocate the responsibilities. This
organizational structure shall be made available on-site to regulatory
officials. A typical organizational structure for reference is shown ln
Figure-1.

Water locking arrangenlent shall be provided for removal ot ash/slag
from the combustion chambers.

b. Where appropriate, options may be exptored for recycllng ol ash//slag
either with in the facility or outside. Depending on the soluble
fraction of the stag, as approved by concerned authority, slag can be
used for utjlization ot metals, as road construction material etc.

c
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FiEUre t A TyPical Organizational Structure

13.0 OTHERREQUIREMENTS

a. Proper sign boards shall be placed at alrconcerned areas

b. lncase of emcrgency, protocol to be followed shall be estabiished and

all operating staff shall be trained accordingly. lnter-lockjng systems

and alarm systems shall be provided at all reasonably possible areas

c. Abnormal operations and emergency situations should immediately
be brought into the notice ot the local regulatory Board / Committee'

d. While handling odourous wastes, care shall be taken (sealed

containers, vapour balancing. nitrogen blanketing etc.) to avoid smell
nuisance.

e. Efforts must be made to provide diffused emissions collection and

conlrol / routing to combustion chambers

f. Medical camps/ health check-ups of all the workmen of the

incineration facility shall be conducted quarterly by registered
medical Practitioners.

Adequately qualified and trained staff shall be deputed foI the

operations, being sensitive in nature No adhoc appointments be

rnade or no un-skilled personnel shall be engaged for operation of the

incinerators. All the personnel involved in handling of hazardous

waste and incineration shall be on pay roll.

[-;;a
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h. The incinerator shall incorporate all safety measures so as to provide

complete protection to the operator and the unit against all possible

operational,/machinery failures.

i. Oedicated back-up power facility shall be provided with arrangement

to automatically start functioning immediately, incase of power

failures.

j. The whole equlpment, not necessarily kiln, may be painted with two

coats of heat resistant (aluminium) paint.

t9
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ANNEXURE - I

EMISSION STANDARDS FOR COPIMOTI HAZAED-QILS ]UAsft DqNERATORS

A. Flue Gas Emission Standards

Treated flue gas emissions discharge through stack to atmosphere shall
always be less than or equal to the following parameter-specific emission
gtandards;

Emission 3tandard

50 mg,/Nm3 Standard refers to half hourly avera
value
Standard refers to half hourly average
value
Standard refers to half hourly average
value

m8lNm3 Standard refers to half hourly average
value

l

7

50 mglNm3 Standard refers to daily average value I
Standard refers to half hourly average
valuB

4 mglNm3 Standard refers to half hourly averagc
value
Sta nd
value

4o0 mglNm3 ard refers to half hourly averaF.

Standard refers to 6-8 hours sampling.
Please reter guidelines lor 77
concerned congeners for toxic
equivalence values to arrive at total
toxic equivalence.

O.C 5 mglNm: Standard refers to sampling time
anywhere between 30 minutes z.nd 8
horrrs.

0.O5 mglNm3 Standard refers to sampling time
anywhere between 30 minutes and 8
hou rs.

O.L ng
-EQlNm:

0.5 mglNm3 Standard refers to sampling time
anywhere between 30 minutes and 8
hou rs.

Notet All values corrected to 77% oxygen on a dry basis-

ll

Parameter

Pa rticulates

50 mglNm3HCt

20O mglNm:SOz

co

Total organic
Carbon

20 m6lNm3

HF

NO, (NO and
N02 exPressed
as NOz)

Total dioxins
and furans

cd+Th+their
comPounds

Hg and its
compounds

Sb+As+Pb+
Cr+Co +Cu+
Mn+Ni +V+
their
compounds

I
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B. OperatingStandards:

All the facilities shall be designed to achieve a minimum temperature
of 1100 'C in secondary combustion chamber and with a gas residence
time in secondary combustion chamber not less than 2 (two) seconds.

ll. The incineration facilities after initial operatlon of minimum one year,
as per the guidelines and standards, can submit a proposal for
relaxation in temperature i-nd retentlon time requltement if it can be
demonstrated that the flue gas standards and operation standards can
be complied with at lower t(,mperatures and residence times. The State
Pollution Control Board / Pollution Control Committee, upon successful
demonstration of compliance with flue gas standards by the fa;ility, can
recommend the proposal made by the incineration facility for relaxation
ln temperature and residen re time, but in ally case not less than 950
"C and 1.5 seconds, lor the consideration and approval of the Central
Board.

lll. lncineration plants shall be operated (combustion chambers) with such
temperature, retention time and turbulence, so as to achieve Total
Organic Carbon (TOC) content in the slag and bottom ashes less than
3o/o, or thei( loss on ignition is less than 5% of the dry weight of the
material.

lV. cuidelines published by the Central Board from time to time for
common incineration facilities shall be referred for implementation.

V. All the project proposals submitted for establishment of the common
ir'rcineratiolr facilities shall be examined and cleared by the Task Force
constituted by the Central Board.

Vl. Notification of compliance: The operator of the incinerator shall
undertake comprehensive performance test. Within 90 days of
completion of comprehensive performance test, the operator shall issue
a notiiication of compliance documenting compliance or non-
compliance, as the case may be, for public information / notice.
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PARI'/ESH I]I.lAWAN
East Arjun Nagar, Di:lhi - 11O 032

\c,. B- 33014/7/IPC-U/2017-1t / )ult't)7,20)7

OFITICE MIJMOI(AN I)LJM

DlaftGui.'lelinesforPre-proccssing,/Co.proccssingofiiazardoll.;
arrd otlrer wastes had been preparcci in I:e b. 2017 and circui.rtccl anroli:l

rlrrr sPCRs / PCCs and other stake-hoiders for informatiory'comments.

Stri;llestions were received and have been incorporateci whcrcvr--r

,',,,rit l*. Accordingly, Firral Guidelines have been preparcrl and a;t
rrn,:loscd herewith for reference and further necessary aciion in th''

rrlatt€r as deemed fit at the levcl of inc{rrstries generating, suclr vrza cl r'"i '
:,['Clls / PCCs , Pre-processors, Co-processors, 'I'SDI" and othc: ''

- oncerned.

lleference of the Hazardous and ()ther Wastes ( Man'l;:,cmcnt t:
-I.rans-boundary Movement) Rules, 2016 shall also bc taken r,Vherer,cr.

t.r ecessary,

T'his is issuecl with the approval of thc Competent Authoritr,
: r.:r1::l I'ollution Control Boarcl.

l N. l'.. C u Pta
I)ivisional llead - li'C-ll
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/ Cement Manufacturers Associatitrn, r '\oida IU.P.]

"' Confederation of Indian Industrics, Ncw t)elhi

"/ TSDFs
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G,aer.es for Pre-P.cc€ssing and Co-Poce.srng., Ha2a.doLE and Oh€rwasles h Cemenl Phd 6 p€r

HOW(M & TBM Rules, 2016
'1.0 Background;

The rules notiied rn the year 2016 on management of Hazardous and Other
\^/astes, outlines the hrerarchy of wasts; management, wherein, pie\ention,
mjnimization, reuse, recycling recovery, utjlisatjon including pr+prccessing
and co-prmessing was envisaged prior :o considering the option of dsposaJ
through incineratron or secured landilling

Substantiai factions of the industrial, cor,rmercial, dornestic and dher wastes
contdn materids that ha\e the potenial ,or use as an alternati\e raw materiai
or as a supplerentary fuel for energy recolery. The current w6te generaion
scenario in lndia is as follows.

About 7.4 Million tonnes of hazardous wates is annually generated
rnlndia, oLrt of vr'hrch around 3.98 lvlillion tonnes is recyclaDle and can
be used for resource c)r energy reco\ery.

AboLn 65 l/illion TPA of MSW is generated in the courtry whch
contans about 15-2A'k ot non-reryclade Segregated Csnbustibe
Fraclion (SCF) which can be utilized for energy reco\ery.

Abod 200 million tonnes of non-hazardous wastes of industrial origin
also gds generated in the courtry srch as fy-ash, pyro-metallurgical
slags, sludge from WTPS, dried sewage sludge, Plastic & dher
packaging materials, date o(pired and off-specificdion FMCGs
mderials and food & kindred products, Lsed pneunatic tyres, dc.
having potential for resource or energy reco\€ry.

Large quantity of agro-was'3s thd do nd ha\e pdentid to be l.sed
as caftle feed etc

Environmenta,ly sound utiiizatron of wastes for resource or energD/ reco\€ry
can be practiced in rious industrial processes. Howe\€r, utilizdion b/ ce
processing in cement Kiln is corEidered as an effecti\e and sustainable
cption. There is dual beneft in co-processing of wastes in cernent kilns, in
terms of utjlizing the waste as a suppls'nertary fuel as wdl as an alternati\€
raw material

The production of cernent in lndia is about 300 l\4illion Tons per annur, tor
which estimated coal and ra/v maerial (Lime stone. lron ore, Clay, Bau(ite
etc.) requirernent are 50 Million Tons per annum and 450 Million Tons per
annum, respectilely. The country, therefore, has vast pdential to utilize large
quantum oi wastes sLEh as non-recycl.:ble hzardous & dher wastes,
segregated cornbustible fractions frqn [.4SW or Muricipd Sdid Wastes
(IVSW) based Refuse Derived Fuel (RDF), non-hazardous jndustrid wst6,
plastics wastes, tyre wastes, non-usable bo-mass dc. as an alternati\e fud
and raw material (AFR) n cernent kilns. Such utilizatjon wodd help in
reco\,ering energy and mateflal \€Jue presert in ihern thereby reducing the
consumption of primary fossil tuels and ralfr' materials. Utilising these materials
as AFRS will dso reduce large quantity of GHG emissions of the country
lvhich is in line with our commitment made in the Paris aqreement.

[,,]any trial runs for co-processrng of different kjnd of hazardous end oth€r
wast-as in cement kiln have been conducted as per the techrical support
provided by CPCB sirce the year 2005. These wastes ha\e been permitted by
LPCB and then authorized by SPCBS to implerne,-( regular co-prGessing rn
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Guidelrnes lor Pre-Prcr6sing and Co"Ploc6srng d hazardolE and rtrhs Wasl€6 ln Cemenl PErn 6 pa

HOW(|\, & TBlr) Rules, 2016

\arious cernent kilrB under Rule 11 oi the Hu ardous Waste (Managemert,

Handling and Transboundary lvlo\ement) Rties, 2008 CPCB has dso
published guiddines on co-processing of wastes in cernent plants in the year

2010.

Subseouentlv. these rujes ha\e been superseded wlh re-nolifcdion !'de
CSn 3ss ('e) oateo 04.04.2016 as the Hazardcus and other wasres
(Managament and Trans-boundary Movement) Rules 2016 (HOWM Rules

2016).

The Rule I ofthe HO\ 44 Rules 2016 is reprodLrced belo/v:

"altiligtion of hazardou! and other wasles"(1) fhe L:tilisation d
hazaldous and dher 4,asres as a resoutce or after pre-qcessing
either for co-processing c: for any dher use, including within the
premises d ihe generatc' (if it is nd paft cf prcfess), shall be
'canied 

out only frer abtai,ting authotization trdn the Stde Po ution

Contd Boad in respect ot waste on the basis d slandard operaling
procedures or guidetines i)tovded t"l the Cefiral Pdlution Contrd
Board

(2) Where standard operating pr$edures or guiddines a.re . nd
aiailable for specific Ltitisation, the approval has lo be sought fron
Cent rd PollLtiotl Contrd Board \,4kich sl:a be grat ing appraval on

the basis of triat runs and theredter, standard operating prccedures

or guiddines shdt be prepared by Central PdlLtjan Contrd t oard:

Provided, if trid run has been conducted for pafticLlar waste with

respect to pafticular tiitization ancl canpliance ta the environmentd
stantJarls has been dqlonstrated, allhoizalon may be grarted by
the Stde Pdldion Cot rl Board wilh rcspect ta the sane waste

and utitisdion l ithout need of separate lrial run by Central Polltttion

Contrd Board and sltch cases cf st/ccessful tial run, Cenlral

Pdtuion Contrd Board shall iftimate all lhe Stde Pdldion Cortrd
B oard regading : he same.

(3) No trid runs shd! be required for ca-pracessng d wa-'te in
'cemen 

Pants for v,'llich guidetines by lhe Central PollLlion Contrd
Board are atready avaitable, ho',tever' lhe d.tual users shall ensue
comdiance to the standards ndified under the Envirottment
(Prd*tion) Act,1986 (29 d 1986), far .erent plant v/tth respect to

co-proc es si ng of v'a s t e:

Proided thd titl the time the standards are notified. the praedure
as appticdle to dher kind d Ltilisation d haza'doLts and other
waste, as enumerated above shdl be tolla\^ed

The above provisiors ha\e proirrpled CPCB to bnng oul these re\'ised

ouidelines to facilitate SPCBS/PCCS to grant authorisation for utilization of

iitferent kinds of wastes, including Hazardous & other wastes, as AFRS

through co-processing in cernent kilrs in an envrronment3liy sound manner'

:1
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G! oerrnes for Pre-Pra6sing and Co-Proc6sing d llazardot6 and OherWastes lr Cemenl Plant 6 pa
HOW/M A TtsM.Rules. 2016

2.a Be nefi ts ofCo-processing

Co-processing rn cg'rlent iii. ts conslLered as enMronmentaliy s6tainable
option for the ma,ragemeni of different kinds of wastes including hazardoLE
and dher wastes ln co-prccessing, lhese wastes are not only d€troyed at a
higher ternperature of up to 14500C and long residence time during which its
inorganic conteflt gets lrxed lMth the ciinker and becornes part of cemer apart
from using the energy conteot of the wastes, thus no residues are left. Wiile in

case of ircincratjon, the residual ash requires to be land ,illed as hazardoL.ls

waste Further the eidic gases, if any generated during co'pr6essing gds
neutraljzed in the large alkdine enviionment availatie witiin the kiln systern.
This phenomenon dso redtres the non-renewable resources requirqTlerfi
such as coal and lime stone etc. Thus the Ltilizdion of wastes in cernent kilrE
through co-processing provdes a win-win option of waste disposd.

Co-processing of wastes in the cernert darts would require a large scale
management of Hazardous allC dher wast6. This would mean thd a large
quantum of wasle will be recetved, stored, handled and pr+processed in the
cement plants or TSDFS or stand-alone pre-prcessing facilities so €rs to make
an homogenised mrxlure of wastes sultable for co-processing in the cernert
kilns. Thia waste mix would get prepared from differert kinds of wastes such
as the ones iisted in HOWM Rules, 2016 and also thGe which are nd listed
like SCF, RDF, dastic & dher packaging wastes, tyre chip6, non-hazardots
jndustrial wastes, tiomasses, agro-wastes (wtich are nd sujtaHe for LEe as

cattle fee(l), non recyclade mderids frorn ware houses srch as date a(pired
or ofi-specification FMCG, food & kindred and dher prodLrcts, etc. Further it
n]ay reqLrre irstallAion of differert systen'ls for feeding s[Eh hsnogenised-
mixiures into csnent kilns. Fig 1 gi\en in Annexure 1 provides an o\€r\,iew cf
the pre-processing ofthe waste in a iacility and co-processing in cemert kiln.

Hence, there js a ,reed to defne appropriate mdhldology with which,
necessary aLrthorization can be granted by SPCBS to cement plarts or pre-
processing facilities apad frorn TSDFS For collection, transportdion, recd ,

slorage, handling & pre-processing of w rstes and also for co-prcessing
operation in cernent kilns

3. O Authorization for pre-processi ng and/or co'procassing:

As per HOWM Ruies, 2016, utilisation of hazardous and dher wastes for co-
processing or for any dher use shall be carried out only afrer obtaining
authorization from the State Polltiion Contrd Board in respecl of waste on the
basis of standard operating procedures or guiddines provided by the Ceriral
Pdlution Contrcl Board

Furthet no trial runs would be necessary for grart of authorisation for co-
processing of wastes in cemerft kilns since N4inistry of Environment, For€sts
and Climate Change has ndifed the Emission Standards for cGprocessing cf
wastes in cernerrt kiln vrde GSR l'lo. 497 (E) dated 10.5.2016 under the
Enuronment (Protection) Ruies 1986. Such co-processing shall be carried
out as perthe guidelrnes and SOPs oLttlined inthis documert

SPCBS may grari Authorisrtjon to cernerlt plarfs for co-processing of wastes
lrsted in Schedule l, Schedule ll and Schedule lll ofthe Hzardous and Other
Wastes (Managemert and Transboundary Mo\ement) Rules, 2016
Authorisation for coprocessing of cornmonly recyclaHe hazardous wasles
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G!idelines for fte-P.cceosing and Co-R'oc€ssi.g d Hazardous and qhs WaSl6 rn Cemern Aanl 6 per
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listed in Schedul+.N/ may be considered only jfthere are no recyclers for such
wastes at reasonable dstarce as may be decided by SPCBs

Further, SPCBS may also grant corEent tc the cernert plarts under Air (P&C)
Act, 1981 for co-prccessing of any wastes nct iisted in HOyr'M RLdes, 2316
like SCF, RDF, dastic & cther packaging wastes, tyre chip6, non-haz ardous
industrial w4tes, biomasses, agro-wastes (wl1ch are nctr suitade for use as
cattle feed) and date exrireo or off-s pecif cation FMCG and food & kindred
other prodrcts which are not-recyclade. While co-prccessing all such wast.s
including hzardous & cther wastes, cernerts dants shall cornply with the
emlssion standards prescribed for co-processing of wastes ndifled by
l\,'loE F&CC vide GSR No. 497 (E) datec 10 05 2016.

Use of wastes for co-processing in cernent kilr.E does nrX warrant lfle
requiremer of EC as per MoEF&CC Notiication No S.O.3518 (E) dated
23.'11.2016

As per HOWM Rules, 2016, e,er7 pe6on who is engaged rn generatron
collection, transportation, recept, storagc. and handling of hazardous and
other w6tes for pre-pr@essing and /or co-processing shall ohajn an

authorizdion or its renewal by applying in Form 1 Frorn the State PollLnion
Contrd Board / PdlLrtion Cor(rd Cornmittee

Accordingly, cernent plants may co-pr@ess the pre-prrcessed hazardoLs
wastes recd\ed from TSDFs or stand-alone pr+processing facilities or their
captive pre-processing facilities only after obtaining such authorization.

E\€ry TSDF or standdone pre-processing facility or cement plart who rs

engaged in pre!processing of wastes for co-processing shall ha\,e minimal
requisite infrastruclure facilities & operatic al contrds s mentioned bdow;

Shall nsta lcove sheds w ih lmpervrous
flooang. Waste shall be stored rn storage
lanks/Contarners/bins Bulky w astes nEy
be harohd o.l rrr.pe'v'ous lred flooflng
under shed

Screening material

6

s. No Type of operations Check-list

I Type of packaging

Reception

I May use iners Bags Small/ Jumbo
DurE Contailers Bulkers, Tankers. elc
su(aoE 'or nandlng of hazardous w astes
as per CPCB guidelines

I Wegh ng bfldge
Waste characterEation /
qualitication

Laboralory

Stora3e

EquDmenl for Slze reduction Shredder Gflnder. mxers Cutter. Flammer
Jaw Gusher. Oripper, lvdro-pulper
machnes. elc

VI Feed material preparalion
equ jprne nl

lmpregnation
Pe,lelisalron

Dying reenrng, Gushing
Oh ersGranulat on

VI Movrng machrnery lr aa
Forklilts loaders dumpers, Arm handbrs
lMea, lo"de's. uraw le bade.s. Telescopic
etc.

sorling equipme nt a Lrse equrpmen e a

Electro' Il,/b gnetc separators. etc
x Sha ll use equiprnent suc as d6c screen

l

l

Roiary screen. lromrnel screea. Oscillating I
screens et. I

J
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cu oernes lor Pre-Pr@6sng and co.ProcEsrng d HazrrdoLA lnd Olrer Wasi€s jn Cemerl Planl I per

Ho,ryitl & TBM Rures 2016

S- No

a lls an

alone

TSDFs, Stand done Pre-processing Facilities & Cernent dants shdl
undertake pre-processing of and co-processing ofwastes as perthe Standard
Operating Procedures (SoPs) specifed inthese gulddines.

SPCBS shall grant authorisalron 1c the waste generators to send their waste
for managemert to any of the sritaue preprocessing cr cG'processing faclljty
that is appro\€d by the SPCBS.

4.0 Trial Ru ns

connecled to SPCB / CPCB for online data
lransmission (applicable to cement pbnts

Trial runs for co-processing of hazardous wastes would nd be necessary
exceB for fsr'r' specrfc wastes such as Persjstent Organic Compounds (PoPs),
PCBs. obsolde and date exfired pesticidB, Ozone Deplding Substames

1

Type of operations Ch. ck -list
Shall use beh conveyors, hclined Belt
conveyors Cleated beit conveyors, chain
conveyors, bucket conveyors, closed
con,/eyors, pDe cohveyors etc

conveyers to transport the
material from one to another
place

Feeding arrange.nents
(applicable to cerrent Planls
alone)

feeding), Apron and Gottw ald feeders etc.
for |quid, solid and semi-solil wasle
f eedin g irclud ing lacilities f or rnpregnat jon

of w astes

Double slide gates are utilized into the
feeding rnechanism to avolJ any back fire
dr.re to any pressure build-up into the kjh.

rneto avmetr an

atyet q pv

rE

s
to cenent phnts alone)

l Fume exlract,on systenE with vacuurn
ducts connected lo Scrubbers / bag filers
VOC emission control systenE
Bologlcal lreatmenl etc.
rD'an and stack. I

F[tfte Emission control
SystenE

Approv€d by fire safety aodftot llte
departnsnt shouh be provided

Fire protection

Shall install collection pits, impervaols
irners, segregation of stormwarer drainage
systenE

Spiliager'leachate collectron /
conta inment measures

SystenE shall be designed to handling
f lammable / explosive materials ( lf relevant)

Electrical f ft tings,' Equrpment

Odour contr The facilrty musl have approprbte odor
control faciJty to deal with the odor
nubance

shorers and eye wash stations. Lrse of
PPb, ear-plug etc

s elrerg€ncyprovrs onafety Eq!iprnenl

mohrtoflng phn for checking
the health of the operating
personne I as per the

spils f ires and emergencies as per CrcB
gudeljnes

rn9
personnelas per HOWM Rules 20'16

nce oc3ac Ity as rmp

stalutor requrrenlent
Emergency sponse an to deal wEmergency Response Pian

a
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cuideiines lor Po-Prccessrng andCo-Roc6sing d Hazardo6 and Olrerwasi€s n Cemer{ Plart as per

HOW(M& lBM Rules,2016
etc. Iisted for restrictions in international con\,entions, for whch trial studies
were nct yet conducted. Kiln specifc trial rurs may be required for such
wastes to study the destruction and rerno\al efficiencies (as per the
requirement of Stckholm con\ention) in the gilen kiln, cornpliance to
emission standards, safe transport, storage and handljng etc. prior to issuance
of authorisation by SPCBS. ln smh cases, SPCBS may consdt CPCB for
conducling such kiln specific trial studies

5.0

5.1

s ta nda rd Operating Procedures

Handling of Hazardous & otherwastes:

The hazardous wastes need to be handled in an environmertally safe manner
avoiding the possibilities of contaminating the envrronment and diminate the
chances of accidents leading to environmentai damage. The requirernents of
handlirrg, ircluding labelling, packaeing, transport and storage apdicable to
the hazardous & dher wastes ha\€ been described in Following sub-sections.

5.1 Responsibilities of occupier for handling of hazardous & otherwas{es

"Occupief in rdation to any factory or premises means a person who has
contrd o\€r the affairs of the factl )ry or the prernises and includes in relation to
any hazardous waste the person in pGsession of the hazardous waste.

The occurier shall take dl adequate steps while handling hazardorls wastes
to

(a) Contdn contaminants and pre\ent accidents and limit their
consequenees on human beings and the enviraxment; and

(b) Pro\iide peGons working on the site with the training, equipment and
information necessary to ensure their safety

5.2 Packaging of Hazardous & otherwastes:

The containers drlized for storing and handling Hazardous and c(her wastes
for the purpose of co.processing mLrst be aije to wthstand normal handling
and retain integrity for a minimrim period c'six months. ln general, packaging
of hazardous substances must meet the followng requirernents:

(i) AII prckagng materials ircludng contajners shall 5e of sLrch strength,
constr$tion and type as not to break open or become defecti\e Curing
transpcrtation.

(ii) All packaging marerials including contarners shall be so packed and
sealed thd spillages of hazardolE wastes / substances are pre\€nted
during transportation due to jerks and vibrations caused by uneven road
surface

(iii) R+packing maerids imluding that used for fastening nrust not be
affected by the conteris or form a dangerous combnation wth thern.

(iv) Packaqng material should be such that there wll be no signifcari
chemical or gal\anic action among any ofthe material in the package.

(v) Brlk transporlation of hazardous wastes in trlrcks without sutable
packaging orcontiiners shall not be alored.

.q
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G! dernes for fte-Pracessng 3nd Co-Bocessrng d HazardoG and Olh€twasl6 in Csmerl Phll a p€r

HOW(]\1& ml,4) Rules. 2016- ' rrit t. containers when used for packaging of the hazardous & other

wastes shall meet the followinn requirernents:

Container shall be of mi,d sted with suitade corro€ion-resistari coaing
anO rott-on rdl-off coler which may dther be handled by articdaled
crane or bv a hook |tl s/stern cornfo(ably fot a larqe \aridy of wastes'

Otnui ,oZ"t ol pacrafiirg, like cdlectrbn n 22)ilet dastic or sted

Jrums, pp ano nopflOpE contdners' HDPE liner bags etc. dso wdk
to, *ri"ty of waste. Howe\€r, dl sLrch cofltainer shoLtrd be amenable to

mechantcal handljng.

- lt should be leak Prooi

- ln oeneral. the contajners for liquid hazardous waste shotld be

co;ddely cloced / sealed. There should be no gas generation due to

iny inemicar reaction within the container, and thus should be de\ lid
of air \€nts.

- lontdner should be co\ered with a sdid lid or a Ganvas to a\oid
emissiom of any sort ircluding sFillagq dust dc and to minimjze

odour generation boih at the poirt of loading as wdl as durirE

transportatjon

- Container LEed for transportation of waste should be able to

wlifstanO lhe shock loads due to \'ibration ettecuundulations of

pa\ements dc.

- Container should be easy to handle during trar6portation and

em ptying.

- As tar as possible, manual handing of contdne'5 should .l!
minimized. Appropriate material handling equiprnert is to be used to

load, transport and unload the cortainers. Drrms should not be rdled

on or off \ehicles. Preferably, e luiprnent such as fork lifr & pdlds
shall be Lsed.

- Where a two-tier or three-tjer storage is envisaged the frarne should

ha\e adequate strength to hold the contdners' Palldised druns may

be stacked ncl more ihan 2 layec high in the transport \'ehicle'

- One-way containers (especidly 16-liter Crums) are also dlo ed .The
,rtti-*i, 

"ontuin"r 
should be re-Lseable provided it should be

cleaned and free from dderiordion or defects'

- Loads are to be propedy daced on vehicles. Huardous & other

;;ste containers are not to o\erhang, perch lean or be placed in

other unstable base. Load should be secured with strap6, clamp6,

brri"" ot dher measures to pre\ent mo\ement and loss' Design of

the cortainer shouid be sLrch ihat it can be safely accommodded on

the transPort \ehicle.

- Non-compatible wastes shall not be collecled in the sarne container'

ti,u"" *u.to shall be segregated & packed separdely. Non -
co.paiofe wastes shall na 6e trarsported together under any

c irc r-rn st a nc e.

!
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GuiCelfles lor fte-Prccesshg and Co-Proc6sing d Hazardor6 and Ohe. Wasl€s n Cemefll ptant 6 ps
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5.3 Labelling of Hazardous & otherwastes

There are two types oflabeling requirementsl

(i) Labelling of individual trarEport contaners (ranging from a Fint-size to a
tank); and

(ii) Labelling of transport \€hr cles.

All hazardous & cther waste containers must be clearly marked with the
contents. the marking must be irrerno\€ble, waterproof and firmly attached
PreMous contert labels shall be obliterated when the contents are dfferert
Proper marking of cor[ainers is essential.

Contdners thd contdn hazardous waste shdl be labelled vr'ith the words
'HAZARDOUS WAS'IE' in Vernacular language, Hjndi / Engtish. The
informaion on the label must irclude the code nLrnber of the waste, the waste
type, the origin (narne, address, tdephone number of generator), hazardoLrs
property (e. g. iammable), and the symbrJ for the hazardous property (e. g. the
red square with flarne symbol)

The label must withstand the effects of rain and sun. Labelling of contajners rg
importar{ for tracking the wastes frorn the pqnt of generation up to the fnal
point ofdisposal. The followng arethe requirernents for li,belrng.

. The label should cont3in the name and address of the occuper and
facility where it iS betng sent ror p.e.orocess,nq or .o-proc€,ssing je
labelling ofcontainer shall be prcvided wth a general label as per Form
8 of the HOWM RLies 20'16

Emergency contact phone nu11bers shall be prorninenfly djsdayed \az
the phone nunber of concerned offcer of the sender and recei\er
Regional Offcer of the SPCB I PCC, Fire Station, police Statjon and
other agencies corcerned.

Explandion: As a general ruie, the label has to state the ongin/ generator of
the waste. He / she and onlv he / she - is responsible and shall know. in case
of any accider / spillage dc. what kind ofwastes it is, what hazard may occur
and which measures should be td(en The second in the trne is the cdlector /
lransporter / dsposer /co-processor / pre-pr€essor, who has to know the risk
and what to do to minimize risks and hazards.

5.4 Collecdon and transportation ofHazardous & otherwastes

The transportation of the Hazardous wastes has to be undertaken by the
transporter who is engaged by either authonsed sender or recei\€r. The
responsibility of safe trarBportation of hazardous & other waste to the site fo.
pre-processing cr co-pr@essing shdl rest with €ither waste generator or the
occurier of the pre-processing / co-processjng facility that engages the
transporter for the waste transportation. The detaited guidetines foicdlection
and transpo(ation of haz6rdous and dher wastes har,,e been provided at
Annox u16-2
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5.5 Storage ofHazardous & otherwasles

The storage period of haz ardous and dher wastes shall be in accordance wath

the Rde 8 of the Hazardous & Other wastes (Managemert and
Transboundary lvlo\€ment) Rules 2016. The minimd requisite facilities fd
storage of haz ardous and other wates are gi\en at Annexul€-3.

5.5 Waste rcception

lvloisture cortent.
Ash conteft.
Net Calorific Value (NCV),
Chloride and Sulphur contert.
Chemicai cornpati tility
Any dher specifc paramder, which may be decided on merit of each
case keeping the clinker prodtdion process in foctrs.

ln c6e of liqdd sanples, viscosity, p|r, suspended particle cor{ent
etc shall dso be oerformed.
Heaw mdal analysis. Reacli\€ Sulphide. Reacli\e Cyaride or Hdide
analysrs should be perlormed if samde cornes from a sector whch is

suspected to have these in the waste mderial.

Waste Characterization plays an important part in any treatment process of
the waste whlch may be required before pre-proessing and ultimatdy co-
processing into the cernent kilns. Upon recdd of the waste, it shall be
weighed and property logged. lt shall then undergo a visual inspection to
confirm the plrysical appearance. A representati\e samfre of the wasle shail
be collecled and send to the orsite laboratory for fnger printing andysis.
Finger print analysis is perforn'red to confrm that a particdar w6te strearn
belongs to an ofrsite waste generation source or nd, based on its
characteristics. The results of the fnger prir(ing andysis shodd be cornpared
with the resuts of eadier analysis. Upon conf;rmation, this shall then be sent
ror pre.processi ng or co-prcessl ng.

The operator of the pre-prmessing facility of the cernerit plant shall perform

following 15nger print analysis for each of the consignftrent of waste recd\,ed
for pre-processing or co processrng fron generation site;

nre results of lhrs finger pnr,i analysis confirm that the waste belongs to
already tested and \,erified waste stream whach is suitade for cG'pr@essing
rnto the kiin and do nct have any side efiecls on clinker and cernent quality
parameters.

As the main product ofthe kiln is clirker, there must nd be any side effect m
its quality while L,tilizing the waste streams as AFRS. For pre-qualifcation fof
co-processing or pre-processing. a rePresentdjw sample shouid be collected
from the wasle generato/s site and analysed in a laboratory for abo\€ said
parameter \r'hch shail form basjs for cornparing the fnger prirt analysis ofthe
waste consignments.

Quality Cortrd - The quality of the pre-processed wastes (AFRS) largdy
depends on the quality control process follo,ved during the quality assessmerft
stage. Starting from sampling like .olle.ition of a ref.,resentati\€ samde, its
storage in suitable corfdner, a\Diding arDl adulterdion djring transPortation
ro lab, sarnple preparation in lab, performing test as per BIS standards for
dlfferent quality parameters and carefully ob: erving, recording and cornparing

1t
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the results for specjfic waste streams is the key to deflne and confirm its

suitahlity for pre.prcessinq / co-processing in to the cernent kiln.

Sanples of wastes recd\€d at the pre-processing facility or the cemert dar(
for pre-qualifcation must be presened for one yeat for lteEeabilly
considerations.

Samples of waste collected frorn regular consignments for fnger pnnt analysrs
must be presened for one morih for traceability consideration.

Sanples that are beyond times as mentioned abo\e rn Lrst be sent to the TS DF
or standalone pre-processing facility q to the cemert dant for ensuring its
dispGal through co-Processjng.

5.6 Acceptance process for Hazardous & otherwastes

Appropriate knowledge of the hazardous and cther wastes is necessary to
ensure that it will not ad\ersely affect the process, safety or environment while
handling it during preprocessing or co-processing. Hence, appropriate
characlerizdion of the waste for its acceotance and safe handling is an
essential requirerner[.

Characleriz ation of Haardous and dher wasre for acceptance corlprises two
stages: pre.acceptance (or screening) and on.site accedance. Pre-
acceptance inwlros tho provi6ion of asEsEsing thF rapraA6ntfftiva EemdBE of

the waste to aliow operators to ddermine suitability of the infrastr$ture to
hsndle the waste before receiving the seme in the facility The second staoe
concems procedures when the waste arri\es a the facility to confim]
pre\,iously approled charactenstics.

Failure to adequately screen w.ste sanples prior to acceFance and a
confirmdion of its cornposition on arti\al at the installation may lead to
subsequent prodems, inappropriate storage, mixing of ircompatible
substances, and accumulation ofv\astes could occur

Hence, the pre-praessing / co-l)rocessing facility must ha\e appropriate
laboratory facility for characterizi 19 sdid, liquid and sludge wastes with
qualifed analysts to ersure that proper waste accedance process rs
practiced. This labo:?tory shall be equipped with facilitiB to test l\,4cisture.
Calorific \alue, Ash, Chorine, Fluoflne, Carbon, Hydrogen, Sulphut Nitrogen,
Phcphorous, dkali and healy mdals, flash point, mixing compatjbility,
reacti\e sdphide, reacii\e Cyanide or halides etc.

ln case the waste recei\ed at cernent C?rt or standalone pre-processing
facility does nd meet the required criteria, in such case, the recdv?r should
make arrangement for trsnsfer of such waste to TSDF for final d ip6al by
adopting necessary marifest systern.

6. 0 Pre-processing of wastes for co-processi r!
Due to the heterogeneity of wastes, pre-pr@essing is required to produce a
relati\ely uniform waste stream for co-prcessing in cernent kilns This waste
stream shorld comdy with the technjcal and adninistrative requirements of
cement manufaclure and guarantee thd ernission standards and prodLd
quality are mel. The prcposat inthis regard shall be subnritled to SPCB by tlre
cemer( dant or standalone pre-processing facilrty or TSDF. Waste mix having

I
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uniform characteristlcs needs to be prepared frorn differeri waste streans for
trouble free co-pr@essing in a cernent kiln.

The characteristics of the waste n'rix thd need to be unifom pertan to particle
sjze, chslrical cornposition and hea cortent. For optimum operation, kilm
require \€ry uniform waste mix llows in terms of quality and quantity. Uniform
quality of waste mix can be achie\€d by pre-processing differert types of
wastes b,i different physical processes in a pre-processing facility.

Pre-Prccessrng is defireo a,< pre-treatment of waste streams corning frcrn
different sectors and indL.rstries to make it sutaddhom ogenised for feedng
irito the kiln syste"n to avojd process flr]ctuations. Pre-pr€essing in\Dl\es only
physical transformations |ke srze reduclion (By Shreddng and cutting),
separation of foreigry'undesirable materids (magnetic mderids separaior: by
lvlagnetic separator, use of mdal ddec'ors to remo.e mdallic partides).
impregnation (ir roducing and proper mixing of aiom6vsaw dust ir. serni sdid
streams to soak extra fowing liquids & maintaining good iow ability) and
desired size sdection (Size sdeclion by screening operation, manual size
selection by handpicking of large material size on \ery low speed Bdt
con\€yors).

Preprmessing produces a homogenised qlternati\€ Fuel rnix frdn dfferent
incorning waste streams from various industrid sectors and reduces the
possibilities of process fllEtuations during Co-Processing the pre-processed
fuels.

Various types of equiprnenl are Lrtilized during pre-processing operdions like
Shredder, Grinder, Cutter, Hammer, Jaw Crusher, Chipper and l-lydro pulper
machines for size reductron. Mixers for hornogenizjng the waste mix irto large
\esselst/pits. lvloving machinery like trucks, Bob ca, Forklifrs, loaders,
dumpers, Arm handlers, Whed loaders, Cra,vler loaders, Telescoric handec
etc for material mo\ement from one to ancther plae and loaoing unloading d
the nrateriai. Mdd deteclors, EleclrGMagnetic separators, mdal sorting
equipments ale utilized to rerno\e smail mddlic traces which may be present
into the ircoming haz ardous and other wastes frorn \arious sources. Differert
type of screens like Disc screen. Rdary screen, Trommel screen, Oscillating/
vibrating screens are used to separate the differently sized portions of the
processed waste and choosing the righ fraction for feeding ir{o the systern.

Various types of Bdt conleyors like flat bdt con\eyors, lnclined Bdt
con\eyors, Cleated bdt con\eyors, chain con\€yors, buckd con\eyors,
cl6ed con\,eyors, Fipe conleyors dc are utilised to transport the materid
from one to another dace, usually pre-processed waste frorn the processing
area to feeding area.

The pre-processing iacility must ha\^e appropriate design to ensure tha the
waste homogenization operation is carried out in an envronmentally sound
manner and has equiprnent & facilities that are designed to handle the
required haz ardoL6 wastes.

The rejects produced frorn the pre-procsssing facilily, il any, may be sent to
the TSbF, tfie authorisation forwhich may be ouained fran corcerned SPCB

The pre-processing area mUst have impervolls .oncrde ioor and shotr;cl be

adequately co\€red to aloid exposure of ran to the maerial bdng stored and
-andled while pre-pr@essrng or co-processrng.
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Fume extrdion systems with \acuum ducls and fr.rne hoods should be
instdled d recdving pits/tanPs, mixing units, Uending units, shredders,
transfer pcints, dryers, impregnation units, granulators, pelletizes, crushers
grinders, Henders etc. where tl,ere is source of stEh ernissions. SLjch fume
extractlon systerns should be connected to scrubbers / bag filters / VOC
emission control through carbcl adsor ion. thermal or hological treatment
etc. depending on type of a'nissions. The cleaned gases should be \€nted
thrcugh lD fan and stack.

A fre proteclion systern of appro\ed design should be in dace in the storage
and Pr+Processing area.

The storagq handling and pre-processing facility shot d ha\€ appropriat€
spillage / leachate collection and storage systern with impervous llners to
avoid contarninaion ofthe ground water and sdl.

The storm waier and spillage / leachate dra,nage systerns should be so
designed tl,at there should be no contamrnation of the storm water with the
spillage orleachate fronr the storage, handling and pre-processing area.

The glectrcal
standards.

and instrumertation fitling shorll.J be conforming to the

The facility must ha\,e appropriate odor conird faciiity to deal with the odor
nuisance

Emergency showers and eye wash stations should be provided witlrin tlre
storage, handling and pr+prmessing work area for tmmediate emergency use
following expGure to the wastes.

Abatemert techniques should be in dace for cortrol of ncise to required
le\€ls.

7.0 Co-processing ofwasles in Cemer,t kiln

Coprocessing is defned 6 the use of waste as raM maenal, or 6 a source
of energy, or both to replace ndurd mineral resources (material recycling) and
fossil fuels such as coal, petrdeum and gas (energy reco\ery) in industrial
processes, mdrly in energy intensi\./e industnes (Ell) like cernent productjon.
ln CGprocessing, the cornbu3tible waste is utilized as fuel (Alterndi\e Fuels)
irto the kiln systern for maintajning the high te.nperature during clinker
ploductlon. Sorne of the vr'aste streams like Liomass. small qllantity waste
streams, dc whch ha\€ suitade quality paranders may be directly fed into
the kiln system. Howe\€r, m4orly waste streams, especially when \olumes
are more, are fed aier pre-pr€essing which make it homogenized to reduce
the process f ucludions.

Various equiprneri are Lrtilized for feeding the pre-processed AFR into kiln
systern. ALrttrnated mechanical extraction machines such as waiking Floor
and \arious belt con\eyors as mentioned abo!€ are utilized for transporting
mderid frcrn processing area to feeding point. Different kinds of \olumdric
and gravimetric dosing mahinery are dilized for feeding theAFR maerid jnto

the kiln in a controlled manner. Various safety equiprnents iike Rotary Air
Lock, Safdy shLt off \alves & gates & Douue slice gates are utilized into the

14
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feeding mechanism to a\oid any back fre due to pressure bdld-up inside the
kiln. B;g filters are tdilised a trarEfer points to a\oid any dust emission into
the atm6phere in case of feeding f ne AFRS.

For oBimd performance (co-processing without additional ernissions), waste
mderids (pie-prcessed or as recei\ed) should be fed to the cernerl kiln
through aiproiriate feed pcints, in adequate proportions and with proper

waste quality and emission monitoring systerns.

Different feed pcints can be Lsed to feed the waste masrials lrrto the cernerd

kiln for co-processing. The rnost comn]on ones are:

o Main burner at the rdary kiln outlet end
o Rotary kiln inlet end
.. P re-calciner
c Mid kiln (for long dry and wet kilrE)

Appropriate feed poiris ha\e to be sdecled accordng to the physicd,

chemi;al and toxicological characteristics ofthe waste mderials. Wastes cf,

high calorifc \€lue have to be alw€ys fed into the hgh ternperature
c;nbustion zones of the krln system. Wastes corleining stable toxic
components and also w6tes contdning more than '1.57o chlorine shotld be

fed to the main burner to emure comdde cornbustion in the hgh ternperature
and long retertion time.

Alternati\€ raw meterial5 cont.inlng constituents that can be \olatilized at

operating terper€{ures rn the pre-heater systern have to be fed jrto the hgh
ternperature zones of the kiln system.

Coal feeding circuit and raw material feeding circLits of the cemert dar{ mLEt

not be Ltiiis;d to feed any type of wastes for ccprocessing unless a trid is
performed to demomtrate the suitability of the same and-specifc approval

irom the SPCB is obtained along witi'l the authorisation SPCBS may corEL{t

CPCB in specifc cases in this regard.

Feeding of dternati\e raw materids coniaining \olatile (organic and inorganic)

compoients to the kiln via the normal rarv meal supply should be a\oided
uniels it nas been demorrstrated by trial runs in the kiln tha there is no VOC
emissjon iorn the stack. Srch trial runs should be carried otrt with permission

fiom SPCt;s. SPCB should consult CPCB it they feel that trid is needed in

specific cifficult cases.

Destruction of waste. matenals that are colered under the Stockholm

"o-n-*niion 
and Montreal Prdocol such as PCBs' Exfired or obsclete

p"ati"iOo Ozone Deolding Substarlces dc. must howe\er be undertaken in

a oi\en Kiln onlv afrer obtan,no specitc approral fror,r SPCB and other

"o,i"L-"J 
orgaii"11,on" For rhs SPCB in consultation with CPCB will

piouio" stepu io be fo,lowed ircluding imprernerting a trid as per a defned
protocd.

7. 1 S uitability of Substances for co-processing:

The decision on what type of slbstances car be used is based on the clinker

prooritLn processes, ihe raw material and tud compositions ' the feedng

ioint., tn"'"i, pollulion cor{rol devices and the gi\€n waste managemerlt
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problems. The AcceB - Ref6e Chart in Annexure-4 could be LEed by dart
operators to hdp thern in considering, whrcl' type of substance is suitaue fd
co processing.

As a basic rlde, waste acceded for co-processing ml"st be safe enough to
handle in the gi\€n facility and shall contribute to reco\€ry of maerjd o(
energy \alue preseit in it or provide its safe dispcal.

Sfrndimes, some waste strearns are nd suitade ln large lolumes but can be

co-processed in small \olumes !r'ith controlled feed rate irto the systern.

The wastes listed bdow are normdly ilot recornmended till otherwise pro\ed /
evidenced for and hence need nc, be consioered for pre and co-pr€essing

. Biornedical waste

. Asbestos containing waste.

. Electronic scrap.

. Entire batteries.

. Expl6i\es.

. Corrosives.

. Mineral acid wastes.

. Radioacti\E Wastes.

. Unsorted m unicipal garbage

7.2 OperatingC.nditjons:

Cemert plarts shall ensure to pre\ent waste feed in fd lorr'ing conditions,

ii

iii

iv.

at start up, until the temperature of 850'C in calciner o'
1100"C d kiln inlet as the case may be.

Whene\,er the ternperdure of 850'C or 1100'C as the case
may be is nd maintained

Whene\€r emission monitoring show that any ernjssion lim(s
\alue is exceeded due to disturbances or failures of air
pollrlion corlrol d-.vices.

,n 
"o" ot O"lurb,rd process condition in the kiln

The management ofthe pre and co-processing dant shall be inthe hands ofa
skilled person, compder{ to manage the hazardous vr'aste in an
environmentally sound manner.

8.0 Emission sla ndards:

The cement kilns undertaklng co-pr@essing of the different wastes as

abo\e must comply wth the followng notif ed ernission standards notif ed
vide GSR 497 (E) dded 10.5.2016;

16
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Continuous Emission lvlonitoring Systern (CEMS) shoLid be installed &

functioning for the paraneters PM, SO, and NO^ in the irst phase and the

data should be udinked to CPCB and SPCB sen€rs. Addtiond ernission

parameters for CE[.4S may be added in f'dure as per the direclions of CPCB

or SPCBS form time to time.

Other paramders shall be monitored manually once in a year and dda should

be subrnitted to SPCBS/CPCB

SPCB / PCC shall monitor th€ €nrisliion frorrr the csTrsrrt F.lant to wrify thc

comdiance of notilied ernrssron standards ln cae, SPCB/PCC does not ha\'E

l1

\

I

I

I

I rlH rlE cnrilrrrr I
l-,rr,.a * *lli,m"-^ Itl I

II

l

I

I

I

I



cuijelines for Pr€-P.ceBsing andCo-Proc6srng c( tlazardo6 a.l Ohs wasleE i. Cemerl PIart 6 per

HoW(M & IBle, Rules, 2016

the emission monitoring facilities, they can engage any EPA recognized
NABL accredited laboratory for the purpcse

9.0 Procedure for obtaining Authorisation

For cGproc€ssing of hazardous and dher wastes, cern ent plants shall obtarn
Consent to Establish (C]E) anc Consent to Operate (CTO) prior to obtainng
authorisdion under HOV\M Rul(s, 2016.

The proposal for co-processing may include any kind of hazardous & other
waste (as listed inthe Schedul.s ot HOWM rules. 2016) and non-hazardolrs
wastes sLEh as segregated csnbustide fradions frorn MSW, Refuse Deri\,ed
Fuel (RDF) frorn MSW, Plastic wastes, Tyre chips, biomasses, food and other
products, agro-wastes dc. with :xcedions as described in section 71 ofthrs
guidelines.

The cement dants /standalone pre-processing facilities / TSDFs shall ha\€
lalid authorisation for recejving, transporting handling, stonng, pre-or@essrna
or co-prcessing of hizardous and other wastes, for which they shall apply fo.
authorisaion as per Form 1 ofHO! A/ RLJes 2016

Apdicdion for authorisation shall provide detaiis ofthe infrastrLcture available
at their end to receiw, characlerize, trarEport, handle, store, pre-prccess and
co-process wastes with minimun requisite facilities as specifed in section 3.0
and 6.0 ofthese guiddines.

SPCB / PCC shall undertake physical inspedion and \erjfy the required
equjpment for pre-prGessing and co-prGessing of hazardous and other
wastes. Forn]at for \,erifying adequacy of the infrastructure for Pre-processrng
/ Co-pr@essing of wasie materials is gilen beiow,

Format for verifying a dequa cy of the infra structure for Pre-processing /
Co-processing ofwaste mate rials

S.NO Ty pe of ope rations

mderials apdied for
t e wasteure

lt agrn9pe

Liquid
Sludge
Gas
Hazardous
Non-Hazardous
Fiammade
Tox ic
Corrosj\€
Explosi\€

b. Bags Small / Jumbo

a

b

c

d

e

l.

9.
h.

a

ecK

c. Drums

d. Containers

oid

ner_s
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ype pac aqng oos-o

B ags

Drums

Containers

Br kers

Tankers

ory

characteris ation

!lt

lx

ecope ra on5peo

f. Tankers

g. Other (d speciry)

ers

b
c.

d.

t.

s

Liquids
Sludges
Gas es

Flammade
Tox ic
Corrosi\€

n9iV

materype han

eceB cn

ES

b Nc

\/

orage

lmpervious ioorinrl

Stor?ge tar*VContd nergti ns

Hafi,met Jaw Crusher, ChiPPet
Hydro-pulper machnes dhers (d.
sPec fY)

S

, mtxers, et.

reductron

qu prne

Drying,

Screening

Crushing

P dletisation

:ri onrer)p onm pr(;gn

equiPrnent
mate

1-9
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pe ope ra ons Check-.list

ES

No

o

x ovrng mac rnery
dumpers. Arm handlers, Wheal
loaoers. C'a\ /er loaders. Telescopic

etectc's. Electro-lvl

rcjl

ce or!,c

da ca no

Others

eas

separators. etc
sort rn9 equrgn entX

rommtsc screen dary screen,
screen Oscillat in screens etc

x creenrng m aten

on\€yers to trans
the mderial from one to
another dace

conveyors Clealed belt con\eyors,
chain con\,€yors. buckd con\eyors
closed conveyors Fipe con\eyors etc

gh feeders lVclumetric and

Gra\a m etric feeding), Apron and
Gothr'r'ald ieeders dc. for liqujd, sdid
and serni-sdid waste feeding.

FaciHies for impregnation of wastes

e

bell conveyo.s,

ary tl eSXV

ducts

Scrubbers / bag flters i

VOC ern ission control systerns

Bidogical treAment dc.

lD fan and stack.

ume ron sy erTrs wl !acuum

rng arrangeme

equpm

lssion

S

S gT]S
ugl
yst

x

Appro\€d design shorrld
be provided

onrre prot

20
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.lec

x\n

o Type ot ope ra t ons

ag eac e

collection / corta nmer{
measures

ColleJion pits,

impervious liners,

segregation of storm
water drajnage systems

No

I

xtx nc n9s es

Equipm ert / Systerns are
designed to handle
flammable i exo6i\e
marterial s (lf rele1,€nt)

No

UI es

The facility must ha\e
appropriate odor corfirol
facility to deal with the
odor nuisance.

No

xx

xxr Salety EqUprnent

Prov'lon of anerEency
showers and eye wash
stations,

PPEs. ear-dug etc

€5

No

Remarks

Facilities rmdemented at

the locatron have been
approled by the office of
the Factory lnspector

I XXIII ac v AS m gTte

a moritoring Plan for
checking the health of tne
operating personnel as
per the statulory
requilemer

:s

No

Facility has prepareq an

Emergency Resporse
Plan

ES

No

CEMS irEtalled for PM,

NOx& SO, and connected
to sPcB / cPcB for

a. ES

b. No

ES

No

21
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Gurdelrnes tor Re-Prccessing and co-Procesrng d Hazardous and qh€r wasles n cemeri Plari 6 per
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S.No Type of operati ons -eE eak:list

-Fnline cfat a t rars missi on

SPCBS shall attach the verifred check]ist 'o ther inspection report' ln case c'f

refusal. SPCB shall cornmunicatethe reasons forthe same.

SPCBs may also grant aLrthorization for utilization of chemical gypsurn'

stabilized jai6ite, dher similar waste material having pdential to be used as

set rdard;r and other hgh \olume low-effect wastes as specifed under

HOWM Rules. 2016 in cernent mill, for which cernent dant shail apply to

SPCB ln form 1. Cernent dant shall provide details of the infrastrrture
available at thdr end to recdw, characterize, transpod, handle, store pre-

process and utilize wastes anu illLrstrate their suitatiltty to manage these

wastes in an environmentally s. und and safe manner with requisite facilities

gi\€n in section 3.0 and 6.0 as applicade.

Waste generator shall also obtain aLithorrsat on for sending chemical gypsum

stabiliz;d jarGite, and other higt \Plume lo,v-effecl wasles as specifed under

HOWM Rules, 2016 fot iilizdiar rn cernenl miJl.

Before undertakinE pre-processjr,g or co-processing of a waste stream which

were irtroduced for co-proceisinq or pre processinq the fasiity operator shall

gi\,e intimation to SPCB / PCC as per lhe form at gi\€n at Annexure - 5

22
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Annex u re 1

Schematic Representation of Pre and Co'Processing in Cement Kiln

Co-Processing

=E"q.- 'l
i*i:- lj

-l"-i

t,

Pre-Piocessin g Activities /

Dif fe rent Waste Streams Different Feeding Syste n
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Annexure-2

Collection & Transportation of Hazardous wastes

The occupier of the hzardous waste shdl ensure that wastes are packaged in a
manner suitade for safe handling, storage and transport as specifled in section 5.2

of these guiddines. Labeling on packaging is readily visible and mater;al r]sed 'o.
packaging shall withstand physjcai concrtiors and climatic factoc as specifed in

S ection 5.3.

ln case of transportatlon of hazardous and other waste, the responsitility of the safe

transport shall be either of the sender or the recd\^:r whosoe\€r arranges the

transport anC h6 the necessary authorization for the trarEpo( frorn the concerned
State Pdlution Cortrol Board The authorization for the transport shall be oHained

eilher by the sender or the recd\er on whose behalf the transport is being

arranged.This responsiblity should be clearly indrcated in the manifest. Thus the

occuFier in\olved in transportatjon of hzardous wastes for co-processing or pre-

processing shall corndy with the fcllowng requiremerts,

(a) Ensure that information regarding characteristics of wastes pafticularly in

terms of being corrosi\e, reacti!e lgnitable c. toxic is provided on the label.

(b) The transport of hazardo6 waste corfainers shaii be in accordance with the
provisions of the Haardous and dher Wastes (Management and

Transboundary Mo\€ment) Rdes, 2016. (herein afrer referred as HW (M &

TBM) Rules) and the rLIes made by the Cei]tral Oo\€rnment under the Moto(

VehicleAct, 1988 and dher guidelines issued frsn time to time.

(c) Provide the rele\ant information in Form 9 to the transporter, regarding the
hazardous nature of the waste and measures to be teken in case of an

emergency and shdl mark the hzardous wastes containers as per Form 8

(d) All hzardous waste cor*dners shall be pro\,ided with a general labd as given

in Form I of the FfW oil& TBM) Rdes.

(e) lntimAe both the Stee Pollution Contrd Boards before handing o\€r the
waste to the trarsporter. ln case of trarsportation of hazardous through a State
other than the State of oridn and destination, the sender shall Sive prior

intimation to the corcerned Stae Pdlution Cortrol Boardof the States of
transit before handing o\er the hazardous wasles to the transporter.

Manifest System shall be apdicable for movement of wastes within the
ccuntry only

The sender of the waste shdl prepare seven cofies of the l\.4anifest in Form
locomprising of colour code incicaed belor'/ and all se\en copies shall be

signed by the sender

(s)

urpc6e

e sender to the tate PdlLrt ton

Contrd Boe-d or Commitlee afler signing all the se\€n

h)

Copy num5er wth
colour code

Copy 1 (White)
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Note:
fhe sender slBll fatward copy 1 (vlhite) to lhe State Pdl|ion
Contrd Board, and in case d hazardous Mste is likely to be
lransponed through any transit Stde, the sender sha idimde
State Pdllnion Contrd Boards d lhe transit Stdes about the
movemenl d the vasle.

No tratspofter sha acce waste fram the sender for transpott
unless t ts &compa ed by signed copies 3 to 7 d the nanifest.

The transpofter shall submit copies 3 to 7 of lhe m€litest duly
signed with date ta the r&eiver along \4ith the t€Ste corsignmert.

The r&eiver after a:ceptance d lhe waste shall hand over copy 4
(orange) to the lranspofter and send copy 5 (green) to his Stde
Pdlulion Cortral Eoard and send copy 6 (blue) lo the sender and
the copy 3 (pink) shall be relained by the receiver.

The copy 7 (grey) sha onlybe serl tothe Stele Pdlttion Coftrd
Board d the sender, il the sender in anotherState.

i) The transporter engaged for transportdion of hazardous wastes for co-
processing meets the fdlowing requirements;

i) Vehde used for transpo(at'on shall be in accordance with the
provisions under the Motor Vehicle Acl, 1988, and rules made

thereunder.

ii) Transporter shall possess requisite copies of the certifcde (valid

authorization o&ained frorn the conceined SPCB/PCC for transportdion
of waste by the waste generator and operalor of a facility) fs
transPortaion of hazardous waste

iii) Transporter should ha\e \alid "Pdlution under Contrd Certifcate'
(PUCC) during the transpo(dion of hazsrdous waste and shdl be

properly disdayed.

copres
Copy 2 (Yellow) To be retained by the sender atertakrng signature on it

form the transporter and the rest ofthe fi\e coptes to be
car|ed by the transporter.

Copy 3 (Pirk) Io be retained by the recei\er (adual user or tredment
storage and clsposal facility operator) aner recdving the
waste and the remdning four coFies areto be ddy signed
by the recei\er.

Copy 4 (Orange) To be handed o\er to the transporler by the rece!€r anbr
accefiing waste.

I To be sent by the receler to the State Pdlution Control

I board/Committee.
Copy 5 (Green)

Copy 6 (Blue) To be sent by the recd\er to the sender
To be sent by the recd\er to the State Pdlution Cortrol
Board of the sender in case the sender is in another State

Copt 7 (Grey)
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iv) VeHcle shdl be painted preferably in due cdour with white strip of 15 to

30 cm width running centrally all o\er the body. This is to facilitate easy

identifcation.

v) Vehicle should be ftted with mechanical handling equiprnent as may be

required for safe handling and transportation ofthe wastes.

vi) The words'HAZARDOUS WASTE" shall be disdayed on all sid€s ofthe
\Ehicle in Vernacuar Language, Hindand Engiish.

vii) Name of the facility operator s the transpoder. as the case may be,

shall be dsPlayed.

viii) Emergenry phone nunbers and TREM Card in Form 9 of FfW (M& lM)
Rules,2016.

ix) Vehicle shdl be Rtted with rdi-on /rdl'off co\ers if the individual

contaners do not PGSess the same.

x) Carrying of passengers is strictly prohibited and those associated with
the waste haulers shall be permitted only in the cabin.

xi) Transporter shall carry docwnents of manifEt for the wastes during
transportation as required,Jnder Rul€ 19 of lhe H\A/ (M & TB[,4) Rules.

xii) The trucks shall be dedicated for transportalon of hazardous wastes
and they shall ncf be used for any other purpose.

xiii) Each \,ehide shdl carry rlrst-aid kit, sfill contrd equiprnent and flre
extinguisher.

xiv) Hazardous Waste transport \ehicle shall run only at a speed specifed
under Motor Vehicle Act in order to avojd any e\entuality during the
transportation of hazardous waste.

xv) Educational qualifcation for the driver shall be minimu-n of 1Oh pass

(SSC). 'Ihe dri\,rlr ofthe transport \i.ehrcle shall ha\e \alid driving license
of heavy \€hicles frorn the Stale Road Transpod Authority and shall

ha\€ experience in transpo(ing the chernices.

xvi) Dri\€r (s) shall be properly trained for handling the ernergency situations

and safety aspeJts in\ol\ed in the transpodation of haardous wastes
He should a\ are of procedures oLrtlined in Emergency Response Plan
and trdned on anergency sFill contrd procedures.

xvii) The design ofthe trLrks shall be slrch thA there is no spillage during
transportation.

Responsibllities of the hazardous waste Transporter

The sender or recei\er whoe\€r is in\ll\€d in transportation ol hazardous wastes
shall be responsible for

i) Obtdring requisite authorizdion frorn SPCB/PCC for transport of
hazardous waste (in addition to any dher permission that may be

requlred under the lvlctor Vehcle (Amendrnent)Act of 1981).
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rehrcles srrall be designed sdtablv to handle and trarEport

the hazardous wastes of \arious characteristics

iii) The transporting should fdlofl all the Rdes pertaining to transportation

of hazardous wasle as stipulated under HW (M& TM) RLies'2016'

iv) Transporting the wastes in ci6ed container at alltime'

v) Deli\€ring the wastes d designated points oniy'

vi) lnformlng SPCB/PCC in Form 11 of the HW 0/ & 'IBM) Rdes' or local
'' 

,uif,oritvl omupier / operator of a facility' and others correrned

immedatdy in case of spillage' Ieakage or dher midents during

transPortatjon.

vii) Thtj transporler shall train the dn\er with regarcj to the emergerry

response measures to be taken dunng the transportation of w6te'

Mii) Cleaning oi \ehicles shall be carried out at designated places as

authorized bY SPCB/PCC'

ix) Clean-up in case of contanination - Liade for taking up immeclate

emergency response measures i1 the e\€nt of spillage' improper

disp6al, fire or mrshandling of hazardous waste The main objecli\e of

the ernergency l.",pout"'uatu'"s is to secure immedate hLman &

envlronmenial safety and contairy'cortrd iurther sdllage or release d

hazardous wate or rdease of fun6/gases Each oocupier' trarsporter'

operator or cernent plant rBponsible for trarsportdion of hazardoLls

',!r'aste shall de\elop Emergency R'sponse Plan (ERP) as si:pulated in

"Guiddines on tmpementing Uabilit'es for Environmental Danages due

to Handling & Dispc6al oi Hzardous Waste and Penalty" published by

CPCB.
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Le:te r of lntimation

The letter of intimation to SPCBS in case ofsending wastes for co-processing frorn one
State to andher State is o\en below

Date: 2A1

To,

State PollrJtion Contrd Board/ Pollution Contrd Cornmittee
(Bdongingto Stde in whch waste generator is located)

Suliect : Letter of intimation for sending our wastes for co-processinE located in
another state

This is to inform you that we ha!€ fina|zed anangement with __ _ (Nam e
of the cement dant) to send our following hazardcus & other lvastes to thern for
undertaking co-processing. This cem er( plart is lo.ai.,C rn the State of

'1. _ HW Category no. _
2. _ Hwcategory no. __.
3 _ HW Category no. _
The route ofthe \€hicle transporting these wastes will be pmsing through following
states.

U,ie agree to maintain appropriate date wse & waste wse records oftransport and
receipt of the same at the recdving calent dari for your krnd review as per the
need

Furthe( as mandated by the rules, we agree to fle rdurns to you towards the co-
processing of all the Hazardous Wastes carriee olrt in our facility on an yeariy basis

Yours faithfully,

JAuthodsed Signatory)
opy !o sPqB / Pqc Gecdving stde)

Copy to SPCB / PCC (n between states)

1

2

3

oeleted: f
I

2B
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Annexur€ - 3

S torage And Handling Requirements For Hazardous And Other Was es

The minimLnn requiremerts for ensuring safe storage of hazardous and dher
wastes at TSDFs / Cemert Plarts / Standalone Pre-processing facilities shall be

as bdow.

S torage S heds

!4

Flammade, ignitable, reacti\€ and non-compa.ide wastes should be

stored separatdy and ne\€r should be storod in the sane storage shed.

Storage area may consist of different sheds for storing different kinds of

hazardous wastes and these sheds shotid be provided with suitable

oPenings

Adequate storage capacity li.e 25ak of the annual capacity of the

hazardous waste Lltrlization as a supplernentary resource or for energy

recovery, or after processrng) should be provided in the prernises.

Storage area should be deslgned to \tlthstand the load of material

slocked and any damage frorn the maeria sfillage.

Storage area shouid be pro\4ded wth the fameprcof electricai fittings

and it should be stnctJy ainered to.

Autornatic smoke, heat detecticn systern should be provided in the

sheds. Adequate fire figfring systems should be provided foi the storage

area, dong with the areas in the facility.

There should be at least 15 m distance bdween the storage sheds.

Loading and unloading of'vastes in storage sheds should only be done

under the supervisjon of the wdl trained and experienced staff.

Fire break of at least 04 meter bdween two blcrlks of stacked drums

should be provded rn the siorage shed. One blcck of drLrn should nd
exceed 300 l\,4T of waste

Minimum ol 1 meter clear sp3ce should be left bdween two adiacert

rows of pallds in pair for inspection.

The storage and handling should ha\e at least two routes to escape in

the e\r'ent of any fire rn the area.

Doors and approaches ofthe storage area should be of suitaHe sizes for

entry of fork iifr and fre flghtlng equipment;

The exhaust of the !€hicles used for the purpose of handling, lifring and

transportAion within tlre lacllty such as forklins cr trucks shotdd be ftted
with the aoproveC type of spark arrester

ln order to have appropriate measures to pre\ent percdaion of spills,

leaks etc. to the sorl and ground wa,er, the storage area qhould be

provrded with concrde ffoor or sieel shed depending on the
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characteristics of waste handled and the floor musl be structurally sound
and chernically compatibe with wastes.

xv Measures should be taken to prevent entry of runoff irto the storage
area. The Storage area shall be designed rn srrh a way that the flocr
le'.iel is al least '150 mm zrbove the n axrnrunl flood ievel

xvi. The storage area floo( should be provrded with secondary contdrvneni
such as proper slopes as wdl as collection Fit so as to collect wash
water and the leakagevspills etc.

xvii. All the storage yards should be pro\4ded wth proper peripheral drainage
systern connecled with the sump so as to cdlect any accjdental splls in
roads or wtfin the storage yards as well as accidental fow due to fire
fi9hting.

Storage in Drums / Containers

I

Ii

V

The container shall be made cr lined wth the suitable mderial, whlch wll
not real with, or in other words comDatrble with the hzardous wasl es
proposed to be stored.

The stacking of drums in the storage area should be restncted to three
mders hgh on pdlets (wooden frames) Necessary precautionary
measures should be taken so as to avoid stack cdlapse. Howe\er, for
waste having flash point less than 65.5'C. the drums should nd be
stacked more than one height.

Siacking of drums may be done on specially rakes designed for holding
pallds up to three ro,vs, with heigfn not exceeding 4.5 mders.

No drums should be opened in the storage sheds for sarnding etc. ar]d
such divity should be dor e in designated daces olitside the storage
areas;

Drums cortairing wastes stored in the storage area should be labded
properly indicating mairly tyt,e, quantity, characteristrcs, source and date
of storing etc.

Me agures for S pillage/lea kage cor't ol

it

iii

The storage areas should be irspected daily for detecting any signs of
leaks or deterioralion if any. Leaking or deteriorated containers should be
remo\,ed and ensured thd 3uch contents are transferred tc a sound
contdner.

lncase of sFills / leaks/dry adsorbents/cotton should be used for cleaning
instead of water.

P roper slope with cdlection pits be provided in the storage area so as to
collecl the spillYleakages.

Storage areas should be provided with adeqr.rate number of spill kits at

suitaue locdions. The spill kits should l,e provided with compatible
sorbent mderial in adequate quantity

l0
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Record Kee ping and Maintenance:

Proper r,)cords with regard to the industry -wise type of waste recd\,ed,

characterstics as wdl as the location of the wastes that ha\e been stored in

the facilitv need to be mantained.

Miscellaneous

i) Smoking shdl Je prohbited in and around the stoBge are6;

ii) Good house-keeping need to be maintained aroundthe storage areas.

iii) Signboards showing precaLrtionary measures to be td(en, in case of

normal and emergenry situatiorE should be displayed d appropride

locations.

iv) To the extent pGsjde, manual ope atiors with in storage area should

be a\,oided. ln c6e of manual operaion, proper precautions need to be

taken, particulariy during ioading / unloading of liquid hazardous waste
in drums.

v) A systern for inspection of storage area to check the sondtiorE of ttl€

containers, spillages, leakages dc. should be established and proper

records should be mainta ned.

vi) The wastes contaning lolatile sd\ents or dher lcw vapor pressure

chemicals should be adequately prdected from direc't o(posure to

sunlight and adequate \€ntilation should be provided.

vri) Tanks for storage of liquds waste should be properly dyksd and should

be provided with adequate transfer systems.

viii) Storage sites should have adequate & prdnpt srergency response

equipment systerns for the hazardous waste stored on-site This should

include fre l5ghting arranEernent based on the risk assessment, sFill

management, evacuation and frst dd. For this purpose, on€ite and off-

site accidenvernergency pian should be in plee.

rx) lmmediately on receipt of the hazardous waste, it should be anelyzed

and depending upon its charactenstics its storage should be fnalized

x) Only persons authorized to enter and trained in hazardous waste

hancjling procedures shoulJ have access to the storage site.

xi) Mock drill for or6ite emergency should be conducled regdarly and

records mair'taned.

StorageTime

Normal storage of incinerable hazardous wastes at TSOFs / Cernert Plarts /
Standalone Pre-processing faqltlesshould be restric{ed to ma(imum of 3

months. However State Pdlution Contro Board/Pdlution Control Committee

may extend the period uflo 6 months in accordance with the Hzardous and

other wastes (M & TTU) Rules, 20 I6
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Hazard Analysis and Safety Audit:

For e\€ry pre'processing and cGprocessrng facility a prdiminary hazard

analysis shotid be conducted. Safdy AuCit irnernally by the Operator e\'€rv

year & aYternally once in two yea-s by a reputed ej(pert-ag-ency should be

carried out and s ne shor-dd b') submitted to the SPCB/PCC' The code ct

practice and reporting shall corndy to lS 14489

Such conditions sr,ould be stipulded by SPCBs whila grantirg aLthor2ation

under the HW 04 & TBM) RLJes to the operators / pre-processing / co-

processing facilitY.

32
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Annexurc -4

Acce pta nce / Refuse chart

Does the Baste or ntethod comP\'

\rith the companY's A FR Polic) '.'

CCV* of totai waste

'2500KCayKgand ratr nl aterlals' *

No

Ash > 507o and raw materials+* in ash

iS09/.

llaw matcrials** :-0",, uld

No

\
!nerry RecoveD

AFR
Yes

acccpt

I Li\ t ol thc IC'l l\l)(lK( iL1 l!

Waste disposali'
Waste destruction

mV* ' gross calorific value

Rarv Marerials** - CaO, SiOr, A lrOj, Fer0r, SO3

\o

liesolulion of a loaal wasrc

tnanagemelt probleln?

reluse

accept

R!ius c

rccej)t

accl.pl
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A nnex ure -5

THE 'LETTER OF INTIMAT]ON' TO SPcBs FoR UNDERTAKING CO-
PROCESSING / PRE.PROCESSING OF WASTES

(to be appliedwhen new wastes are irboduced for co-processing, whichwere
not entjon6d in while seeking authorization)

Date 2A

To,

State Pollution Contrd Board/ Pollution Contrc{ C(}.nmittee

I
2

3

4

S utject : Letter of intim aion for undertaking pre-process ing ,' co-pr@essrng of

_ from in our pre-prccessing / co-processing facility

This is to inform you that we ha\€ finalized anangement with (Name
of the industry / municipd ity / pre-processing agency) to undedake pre-processing /
co-processing of fdlowing hazardoLlS / non hazardous waste being generated by
them for pr+-processing/ co-prccessing in our faciirty

We agree to maintdn appropriate date wise & waste wise records of receiF, pre-
processing, co-prncessing and Stock of these wastes and agree to Submit the sarne
for scrltjny on demand

Fu,1her, as mandated by the rules, we agree to fle rdurns to you towards the co-
pr cessjng of all the Hazardous Wastes carried olr in our facility or) an yeady basis

Y curs faithfully,

(A ut hon sed Signatory)
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FOREWORT

i ira MinIBtY of Environment & Forerls. Governmeflt ri)f lndia. tlas nr''11; r'rl thF

f'i,.rza rdous Wast6..(Managem*nt & Handlrngl Rules. in July 1989 !rrt'r'I-rr th*
[:r]vrronflltmt (Probction) Act. 1986 Orr 6"' ol January. 20011 nl3lor

:nrendmetrts. to th€so rubs with re-d€tineC calegorres of hazardou:l 'vasles

ard ha*rnorde&rg tkffi 11 itft the internalional lat'6.. were notitied ln '- rtjer to
lai;i'llate implernen*ation it is fBlt necessan7 !e provide a set of gtridelrtes on

:t,.:r Criteria fOr ttaZardOus Waste LanCiilis for lhe use O{ Indr 15lries

Il irriamerting agenoi€s and the genelal publtc

iire taai( o,.prqparation of the guidelines was {}nl{usted 1'l a g(oup ctir,,':rf 'sr,lq
.'rci Manoi Datta" lndian lnslitute of T.icllnology Nev/ Delhi. :r' f I
iiusalkar, Aseisiant S8cretary, Cantral Poliulroll Contr.,l 8oard. Delhr ;-rrrl tuls

i;;rnchils Jindal, Jgint Dlrector (HSMD), l./irli3lry of f nvironment & F 1te515.

a'],:rw OelN. tjeeful aritioism and suggestrons were provide:d by i!:*lrcna{
grocuaMff C$Jneil" New Delhi. The craft documenl was discuss'.,j anc
'rr alsed by aS E)qjert Cgnmrttee under thc Cha;rrnanship Of tlie Cl:.ir!rnan

-:;-'Cil The Elpert Committee opaned that secured drsposai facilitres i:(:rBd tc
i)r. tr,'opedy designeO, conslrue{ed, cornn'}t$stoned and oprg1a166 an(j 111;il :ilich
r:.r r.rl,ires rnay not serve for the disposal of hrglr-volurne low-toxic wasr. Tire

: r','s+nt document provides guidance in respect of critena for locatr;r' srte

'i.,. re,.tron and irweetrgauon, planning and c/esrgn. waste acc€plance ,!rtdfill

5ir-,r s!.s!€m ancl cwet, construc;tlon atrd opetallon rnspectlon .noR!tcrlnE &
: {: !:crg keeping. pqst-c,osute. financlal assuranc€ and contingencY y1:|,t7 {ot
r:"arUefiCreS.

f lris ioiument on criter'ia for haza{dous $aste landfills has t}een brotru I }i oul
;.., r.ise by amplementing agenfies, operators oi landFilis and .:lile{s

r..rne(j

; i i:rrau. 2001
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9"3 ?rlnng Clesrra and Post-Closure Period

S.4 E ilrironrnental Monrtorrng Svslems

PostdlosJre Critene

Financial Assurance Cnleria

eonhrqency Plan for Emergr.'ncte;

::.

E;IHS
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CRi'TERIA FOR FIPZAROOUS WASTE LANOFILLS

ItPFLiC tr,ElLlTY

Tne cr 1 :rrra Stated hereS{ter appii lO Owners anrl operAtors 9f faqltlel

lial Cr.lrose hazardous warits rn landtills The term hazardous lllasli-

iandftll tHW Landlrlli rs used lG deslgnate a waS€ dtsposal urtt

oesign- -: and construcied wrti the obrective of minintum impd to the

*n,r,r-o, ,,,,ent. Tl-,is terrn encotnp3sses olher lerms srd-! ag 'securao

[.O,rl ung,*** landtlll . 'u'asle mouncts' 'wa5te piieE- ete

LOCATIONAL CRITERIA

l"lu,l L;' rdrilis shfili ilsi b€ locat'rd wt(hlr-r a ceflarn distanc€ oI lhe

ioiiowrr r:; lakes. ponds. rrvers watlanCs, flood plarns' tigtn*ays

traoitel .in. criltc,rl haprtal ar€a, wat6r supply wells, 'qlrpods' co6ttal

rone lf il i9 abtolutsly essantral lo sito a lafldtill' withio lhe reslfided

.onu r..n appropnate d€srgn meas'lres are-lo be taken ard pnor

Frer rre ::Jn frorn th€ SPCE/FCC snould ba obtalnBd '

(a) i.-ke or Pond No larrdfill enall no' rnally be condruc{ed wilhi
jlo m of afly lake or popd Bec;tusa Ef concgxs fegardins

r.rnsf, of waste codamlnated waler a suriace waier mor'nt'anng

.'ierork v$rth approval of SPCB/PCC shall be estab'lished

iB i ir ver Nc lancf ,ll snall ce ccns 'ucted wrthin 100 m ol a

:rltgable nver tri strenu')

rci l.od Plaln l'Jo ianc:ill sl 'i,'ll b€' c$nslructed wrthn a 100 year

,,od plain A land{rtl n1s'r te b{rtlt wilhm lh'. il.4- plarns (}i

.""onorrv slreams lf an erllbanh'nenl l$ budt slff.tg 61e slf€alT'

,,,4" fo aroio tloodlng ol tl:e atea' Hou'euer' lad$&s tnugt nst

,-, n' bum withrn the fliod pia'ns of maPr rivers r#{s55' poperty

listqned protecl'on pmtri"'knents are constfircfed atou*d tns

.'rdftlls.

i,,lr -ircthwav . Ncr lanclflll shall be con3trud6d wi$rrn 500 m of the

,3-ht of ;ury of any srats or national hrghway

ter i lebrtat|on A landfill site shall be atleasl 5OO m frod! .8 notrfie€

irab*ated area e zone ct 500 m around -a 
landfill bo$ndar\"

sirould ba Occlarso ! na"devslopmenl btfier zone 6ffer lhe

zndfill locahon is finalised

lfl l'trblic parks No landfill snall be construcled wrlhin 5@ m of ir

oublic Park

%.- -!*tr



ig) Critigal Habrlat Area No landfill shall be constrllcled wrthr'

etitical habitat areBs including resenred foresl area! A crttic;;

habilat Sree rs def rned as the area in whrch or){:' oI ff1ol

Bndang8rBd species live. l( rs somellmes dllflcull :{, ruenhfY I

critlcal habitat area lf lhere ls anv doubl rhen the ipCBlPCr
shal! be consulted tor clarrllEation

{h} WeHands: No tardfill strall be. conslrucied within welri:nds l! ':'
otten Oim*ff to ic,sltify a tvelland area Msps may bn availaor''

for s'ome wallanrjs. bLlt rn ma!'!y cases such maps ar ; 'absenl (

are hcc,rr€(t. ll lh6e ,s afl'l 'lcubl. then the SPCE/F ('tl shall L''

consulted ror clarrfi cal'tn

{r} AirPtrts . No landfill shall trc ccnstrucled wlthin a :Ll-re srour' :

*td-.t" as notdied by th'-', reg:rlato'y authanty or li rn atliatic':

sulhority.

(j) Wdr supply Well : No landfill shall be constructed ujth:n 5o0 r'
st any $atar suPPlY well

{k) Coerdal Rewlation Zone No ,andf:ll shall be siterl i'r a coasti'

regutatisn zone"

{l} Ground water table level Nlo landflli shall be locEi+'.i tn aree

wh€re lhe gro nd lr'ater table will he less llrati 2 rrr ri*lov? th'
base of the landflil

{m) Other criteria rnay be drlctded by tl-!e planfisrs !n crrisullatrQ'
with SPCB/pCC commensrrrate wilh specific local r:'iurrement:
such.as presence of monurnenls. teligious struclures '1:c

] O. SITE $ELECTION

A FM/ kndfll will be selaclsd followrng lhe gurdelin€s pr:-lrshod b,
MoEF The step by stgp procedure wrll be as follows

{il Farr*arking a 'search arBa '.ak,ng ,nto account lhe ircalron c'
the waste generation unils and a 's6.arch radius' llvr''rally 5 kl

25O lffi) The sBarch €rea wili b€ so chosen lhal ,: rnn,mrse.
lhe number cf FIW landlills i, a y reg,orr or slale
lderdificstion ol a iisl of F.otentlal srtes o,t lhe basis al
(s) availability of iand
(.b) collection ot pr -.,inrnar y d;lla
(c) reslrictions lisl rd rrr lhe lccat),rnai anierra isecllon r r:

(ii)

Hsuardous.waste landftlls shoul.j preter;biy be locat€d ln i,-r {"irs oi i(}1'

poF,lAtion {*ensity, tow altsrnattve land use va}ue. low lrt-rrnd walc:
cpr*arninetion polentid and at sites havrng high clay cc'ri:nt ln th"
subsoil"

tr
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, il, ::olleclron ol pr€irmtnary dala as lollows

Sorl fvlap,s Thesi;r,aps pt,fiErily meanl ftr agrlcul(usai
use rvrll $no\,t the types of soil near lhe 3{n ac€. Th*-\

are oi hmr'ted !!se a-c thsy do not show type6 of 3611 3 ie"'+

fielre fjsii)w 'ine surfae Tt18y nlay be procu'ed froi't t

lncilan A:tflcullurai Rasearch lnstttute

Land UsE Plans llrese' plans are usef.rl in delineatng
areat \.dlilr def,njl8 zDn!flg testnctions. Thera rnay ne

,estr,ctrons on lhe usr? of agrlcullural land or on the uglr o'
forest lano lor ian'5t;ll purposes Such maps ara avadebir
'.vith the Toitr r PIan" ng Authorrty of the MunicipsLty

Transport:rtron tvlap: These nlaps, whleh irdi€te roaos

and rEt!!!'ays find localions of airportt. afe used 1o

determrne the transportatlon needs ln d€veloping a sit6

tl

t.l l

,li

';tt

Top.gr,rF-rhrc i:4aps l\ topograPhic map 1,\'1ll help ftnd sil$--

that are nct ,]n naluiat surface water dtaing or floo{l
pla is Iopr-rrri:or;,:al maps ma)' be procured froa'

Sr-rrvey c,r lndr:

Water Use Pi:rls S Lrch maps 8r€ usually nol r€a&ly
avalisble A plsn Incrcating l;le follo!$ng rHBs lhauld be

developed prrvale and public tu&{vstls flnc*ca{ing 'the

capacriy *i each \tetl. malor 'and minor dnnking luats'
suppty iirr*isl ..',ral sr trtake wells loc6ted ofl gurhce watar

bodl€s. ;r.r,.l o,;*n #ells

Flood Fi3rrr Mapr These maps are u5d t+ d8llneat3
areas rhal are f.i.,tlh,r: a 10c year flood plafl Ltndflll sitirs
must.be a!3lded vr'l!firn the flocd Plains of nlarot fiv€t3

Geologrc f',.laps Tirese rnaps '.nll ,ndEale g€oJqs features

and becir c;!: l*!'+.is A general idoa aboul soil l{pe gan r"*

deveioped lroni a gs$logrcal rIlap. SLdl 
'l1aP6 

can be

prodJfeo l{orn GBotogrsal Survey of ,ndla,

Aerrat ljnoirgre,Jn-' j : ate[rie trragery Aenal ptroiograpi :.:'

ot satelirte rma3efla5 may nol e{tst for lhe er'&r€ ssarcn

area However such mforma[on rtay provg 'rs t]a

extremel!, ielpilrl Sr.rrface features sr'rd't €9 Silrall bkes
interrrlrrlenl slream hed$ and r$rre t land u$e' '$'flic|l ma\

nol have leen rdenl,iled fi ea tet map Seacrles' can tr':

easily rdeflt{iied usrng aeilal phstoQraph$'

Gtourld water MaPs GroLlrrd watef Conlout r]lsFs f,i'*

i-rriiror"'ln varous regigns rvhicfr indrcalg: tlo depth lo

tio,rro weter below the Isnd snlacs'asr wcll a6 r€ronai

il

. '*if, -.. '4riqffi,
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u)

{P.)

(il

glound water flcw palterns Suf'h ,raol' -i')tjlG i

collectBd ftom Grour""d \e6l€r Eoards or [/!trr'-ir llr ro;ltr'
Tubc.well Corporal r': ns

Raintall Dala : The monthly .atr$all dala fo' lhe regrc

should b€ eol*Ected from lhe lndtan Meiac'-ologicr :

Deparlment

Wnd l\4ap : The predominant wnd direction anj v€locrlie '

sha.dd be cdlecled from the lndtan ful€lesrologrciil

Bepertment

fml

(n) Preliminary Bor*roles and Geophysical lnvesil;;ircn l':
each site. as a parl o, prelimlnat-y datE colleclilr't one ii
tl,tio bareholgs will be drilled and samples colleclr'rC al Ev4'','

'1.5m intetual lo a deplh of 20rn below ih€ groli''d surfa-:t'
The following infornlalron rvill be oblared {li s::' I lvpe art'
stralific8 on; (,i) oermeablkly of Bech strata. Irlii strenglit
end compressibility paramelers ioptronall; (rv) grcr'rird water

level and qualrty €fld (v) dsplh to hedroch. ln aijdrlron ic
'felidnary bordrcies. g€cphyslca, rnvesllgE ons i sledrtca,
resis{,vtty/5easrruc retracllon/olhers} may b€ und.'rlaken ac

:assess lhe quality of bedrock al diffsrent sltes

SslSdion oI two best rank€d $ites lrsrn amongst t"+ hsi iri

pdeaet sites on lhe basis cf lhe ranking system siri''ilateC bv

[tuEF {1991t

Saismic Dala The selsrnic aclivity of a rr!:llo!1 ls ar

ampo(ant nPUt rn the cleslgn ol lendfills Seisrnr-

coefficier}ts 8f€ ea!-marked for '/ariou$ sorsrnrl "ones 
ani I

th€€e can be obla!fied hom the relevant BIS b:rle or fror'
the tndian Nlsteorological Depa ment'

$ite walk over and Eslabirshmenl of cltound Tr,rihs A srl'
reconnarssance wlll b€ ccnduEted by a slte w3l'-ovet as '
parf of the prElir;,rnary data tolleciion i:'i' featurP

observect r"t varioL]s rnaps wllt be cofitirmed Addittone:

infomatron pertarning to llie lollowrng wll be .rscertatne;:

from nearby tlhsbrlants ial flcoding during rrrcrtsoons ib'
'sotl ryp€: {:} depth to G W table (as otrserrel rn cpet

wells or lLbe wE lls) {d} qr-rahty of grsundwatEi End l*
defth to be Jrock

(iv1

(v) Environmental lmpact Assessnri:ni f or tf.e lwo s'i'-.; lor it'r-'

rollowirE Paratnelers

'.31 grol.rd w'alor $laltty (b) sudage water quarli! lcr 6rr

cFrality - gasas, dust htler. odour- {d) iand use 
'lteralior(ei dt3rnag€ alle.alon itl soil Broslon. (g) - jolo={lrc2i



impa{rs (h) noise: (i} aadhatics ' visual' \€rmin' flias; (Jl

lraffic altoratldr; and (k) c*hsrs-

tvr) A r'isesstrlent ol publtc perceplicrn for the two sii4s'

(\]{ l S.riectlon of linel s'ie.

1flri) "i rle above site selecllon prucedu'e snall not -b€.aw{icable 
lcr

l,rcauon .f facllily wlhm lndustrtal areas of Sl3te lndJs{fial

n.'rt,op*ent Agencies However EIA requirernent vill apty

SITE INVESTIGATION CRTTEflIA

The date -oltected dunng slle seleqton rs not suffis€[ll fqr.lry,Iill Co$ert

i;l;;,;i;-ftertake ietaueJ oesrgn of a t?ndfifl at a reEdiiciisilB, it is

;,-;; lo charactense the landl'll sIte and e\raluale Ss pararetets

raoureir ior deslgn ll Is necessarv illat all rj ?t' hsted fi Sectiori 3 O ilrl:

-in'Srui,,' 
"narv 

c"a:a" re cotlected ic'r srte charactentatofl tf some date

nas nC,: De coiledeo tne sarns shculd be cblar}ed bedoB sne

,ill"i,g,rt,on" are undenaken for srta chataciertsatlon". llhe fa'llowing

addition.ii dala !&,lll be cottecteO tirrough a detailed gite invs€tigation

progranr rtre at lhe chosefi site

A detarlsd Eite invesligation prcgramrne. witl {:I)nprlsa d Suil6oll

;uJi;;,;;", 
- 
sr"rnc r#rethvorosiotogucat m€shgetiqt' hv@osar

rnre$rq:-' rron, lopographrcal' J*ttig"t'"il it'd qa$g r$r€$tiEatt<rl

il;;J; .t erpeai rio* eacn mv€strgation ,= ltst€d bclow'

{a/ : rl.lscll lnuesiL!;ll-il $ o3l'iltd lnvestrgation plan mali be drawrt

'.:r rn consullalron ,rrtn ;: leorecfrftcal engmeer The oulput *srTr

i..r.h 3n invesligatron sllculd /ield the iol'owing

I i stratilication of subsori - type of soil ard dspth

;]I:oePthlog'cundwatertabteandbedrock(ifi'ace@withlft
fSnr oi base ol landfilil

Permeabihly of vartcus srata beoeath th6 *andll-

Strsngh and compressibihty pmPetties of Fubqeil

Exlsnl ot availability oi lrner matsrial' drairtgp'E'aHu' @
soil and protectrve scl ln adpcent borrov' area8'

Subsc,l prc];ertres alar ''i apprcaclr road'

,. :nrfttn1un'1 ll i -. rfel lcias irrr heciare {ri l3ndriil atBa upto 15rn

,, rnuu,n il"t* ease of tF'* latioiril shall be drilled and instlu lests as

.. *il as laboratory tesis sneti 
-ne 

performed for permeability

,.,;;;. iliipr""!,0'lnv Eild classrlrcalron oJ sorrs -4fl'u-
'".{t oits and borohol€s snould be drilled at bono ' area for hrer

;J ffi;;rt;;i.-"i *rr as thns 
'Pproac't 'od'

irlr I

i[il

l:l

t
.\



i fil G.ound water / Ht/daogeologicSl lnvestlEallon A oetaiiE i

inva-stigatlon plar, may be drawn up ln consullation \.]lilr a grour'!

water spacralisl or a hydrogeolDgisl The oulPul lt '-rrt suc'r rr
inves:'lation sho,rld -vreld l,re fill:owinq

(r) Depth tG groundwai*r table al)d its seasonal vErratrons

(ii] Ground water fto\c, dlreclron

(d) Baseline lround water quairty para nelers ill drinkrn
water quality psramet€rs

(d) tlydroltlgical lnvestigatron The objediYe ol a | , r.trolot-i(:;'

investigatjofl is to eslrmale the a,jar.llllv of curiace n i' " illai rlr:r

bs generded within lhe l3ndfili lo ,nEble aBproFrr.::': l*slil ::

,dain€oe iacihneg lf addtt;?nal lr'tn off fmm ar€?S Etl' 131 io ii-
larvdfill is likely to efiter lne ,andfill, thls quaot,ty sr',rrr.'1 il also :ji

eslirT!3ted to design rtrtercl'piion ditclles and dtlersr',' rhanlr*l!

Srrlr an tnvesligalion shali yleld estimates cf Et€.:' i'o]r,s ll

SeASmal tlvars or Strearnr run Close to tlE Ste - , trrologlc6
rnGitigration should indicale lhe possbility sf floodr!-c 'f lhe stlts

urrder' one rn 1 0C year floco flows. Sr.rfucs water :; ,:; dnples fci
fi*€f qualrly anatysis mai be collecied frorr, durnSr '''drologlca'
sludtes

Topograpfricel lnvestigatrr-'rn Con'sttuction o1 
" 

l4qclirli 'nvolves ;
l€tge quanmy of eErih\r'ork lt is sssential lo IEv€ ''i;r occl''ral-r'

tqo$sphfcel map of lhe landfill silo io comflitc t]srthworf
q*rfrffies precisely A mEP.! O.3m conlour rnterval.r'' .rilsrdars'l
rjesirdble

(e) Geologrcal Invesl€Eilon ;:riJ Setsmti:. lnvestrgalron'i€ologic-'i'
mviestoatofls shrll dslioaale ihe hsdrocfi profile h'':'realh tirE
lanrifill hase tf not <:r:nirrnlecl Dy sutlsoll rri'.'':ltoallnt)s
Geoghysic€l Slrrveys mav be dgs€ned in cons llijli' ,r1 '',vili i 

"'lgeohgist ln htlly areas r)I rn qua'n€d r@ks jeologroai

ifvg$igations snouid rndtcate lhe qual,ty of surficial rr-:lr. deplh tc
''Eeifitd radt and thc possibllily of rnlerconnected aqurfers beneath
0lo'ltrICfill bsse in th€ rEck mass Detailed seisrnlc dala may b€

offiet€d a5 a part oi geological rnvestigatiofls (rf r, "{uited) rn

seisrnlcaily aCrve areas.

5.0. .PLANI}$f.IG AND DESXSN CRITERIA

5.11 Esacridal Gofirpotlsntg .

A,FtW lBndfill ghall have the followrnq seven essenlial compori"'ts

(a) A linsf sy$teft al the bass axd sldes of the l8ndfill r'vfi,cf , prevenls
mi@on of leschele or gas !o the surrsJndrng soll

ffif

--t



ri leachate collecua{t snd lrea{rner faokry. u/tti6h cofi49 trd
E:.:rracts leacfiate trom wiihrr and {rom fie base of lllg ryL'fld
ri-ten tleats lhd leadrate to me€t *tandeds. rpffied'uldq E(Flnct
I :'Oif,

,, oas cotladlon and trealmefi iaetlity (oPtional) wh1€fi Tlle ts and

e,.iracts gas from wifiin and from ths lop ol the tanrtfll tmd lhen
r,|-ats it or uses d ,or energy recovery

,,,. rinal cover system at the toP of the larrdlrll lvhicfr. enlpnces
s-l,race drarnqe prevenls rnfiltrallcn ol watBr and srppofts
:, .'race vegelation

11 iurface wBtel drain6gg syslem. lvhldr ooilecis and r€moves all

s.,:-face runoif lron'! the landtlll.S|le

,"r en$ronmerrtdl monrtotrr-lrf system wtich psnodically cotlec{s

,,,,,C an6lyges arr. sufi:lce \i,'3ler, so{l-gas (ophonal) and ground

' ;r1er samples aro{'fld the iaricflil srte

/' ,:losure and post-closure pli'irr wlrich llsts the stops lhat' mugt b€t

l;ri.efl to close arl(l sel:ure a landi,ll srre once tile fttling operation

i:,,:s been compieted arrd lhr- act,vities for long-lerm mofltcnng
r:,ireralion and mairrlenatrce of lhe completed landfill

(br

tcl

i,li

i1:,

if)

::

5"i

5.J

Design I tie

A laodlri ' jeslgfl lifs ri'i;l c*Inprlse oi al) 'actl$e' psrlod and an'do$'re'and

u,rrt-n,.: ,.,16' lenoC The aclrve' l-'rttod shall eompnse.of the perlod fcr

'..rnrch r',.ste liting is :n i-rrr:rgless 3i lie landl'lli and typrcally rang€ trotn 1'
t: 15 v,:::'s Aepeindrrr-c orr the avetl;hrltty of l;ftd area The'closura an''l

pnrt-ct.'r',,,..lre peltoC r'dr 'nlctt a bndfrll wtli bB monitor-ed drd mglntaln€{l

shall br: ll yeas arter lne'active perrod'ls cornpleted'

Waste \.jolume, Waste Cornpatibility and Landfili Capacity

TlleVol.|neofwasrelob€placedrr.talarrdftilw,llb€GonnpA.tedItrU|le
,.r,uJ r.,noO of the la,d{ill tikrrq rnlo a€ount {a} tlre c*eld'g,'fE{AB"'
j-**,.t: ,ui annum and lbi thi antrclpated nc'eas m ratc of wa$e

!€f!ara:r'.tn oft the b3si3 o, pasl recol ds

;,. ln'|.'rili ;. rii corntxlge of sep'icalu'r '-lr-llts' ln eacfi unll oflly Cnrnpatbte

,rrr*r"= , ,i o" orsposeci i abl* 1 g,,rs gulle rnes regardlng @rppatibtltlr

fll r,/asi :,:,. lncornpatlDle \YaSieS 'i/;l i'e Stste0 ln Separale units'

The act-:[ capaotty of esch lari'liit un]t w ll hB conPuted takim hto

accounl lh* vdume occuPled fi ':t* 
f'n"t syslenr and thq @ver'mst€rial

ldaily/weerily (oplnfi'al) 'n'o'ili'i" "nd'firEl 
colerJ as vuell as the

compacted density of ur" wasiel-rn 
"aJ'rcn 

ths a'nq'r'tt of sc[tlem€nt a

l
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waste will urdergo due to overburden siress a'ld due to biG'oagradatto']'

(ii afiy) shall also be laken inte acci|rnt

the totat lendftll area should be cBmputed o! ]E b?sis o the desqned

;;nnt; H funatirf (utually belween 5 to 20mi- Approximaielv 15 io

20{ ares rnore then the atea requlred tor land*'llng shouid b€ adopled i5

ao;mrnsdde Ell intraslnrclure and supeorl facilitres as.."vell 'F 
lo a'lolv

fr;-d;;;;; qt".; b.lr around t':6 iandrill This additional ar6a shall

u" *'npt tau sepiately and rnay |e as nrgh. as 30016 of lhe tolal area ln

cagAdsmalltcmedrumiandlills-r-he:otal;andtlllarearscj:rirIutedon
trial ard enr basts

Thef& is no standard method For classl{yrrrg land{ills by lhslr !:ai]aclty

Hoi,r,6vart the b,lowhg nom€nclalure ]s oflen observed tn tilera:ure

lsss than 5 h€ctare afea
5 lo 20 hectar€ areas

Llreeler than 2O l*d,are are:'

Landll Layout

A lgtdfill sile will comprrse of the ::rea ln \'/hlch ih€ wasle ${ll i'€ irlled 3s

r*ell as additiona! aree ,or supsort te$itles Th€ area rn whrcn c"'asle ts !c

b--nil ,rEly comprlse of seperste ianclfill unils wjlh n:cl] Lrr'lrt

oecnmrnoaating a group of compaiible rvastes- llftthln eacir r'rrrrt worl'

rnay pfoceed in pna=.s with onlv a ['a$ of lhe area uri:ii| acl:Ye

ooo"iion A typrcal slle layoul ts strrrvn rrr Firl l $uch a layc::'niusl he

propapd for att tanaRns. The follc\'virlg iacililres rflust be lo'at+d rt'r in€

iayodr (a) &c€ss roads. l)l equrprnenl shellets, (ci we€hing s:;;:les irj'
ofii"" ipl"": {e) locaxon o{ waste 

'nspection 
lacrlity (rf i:edl ii)

t rpol-rty wasie siorage andlo' tlisposal srtes lor spesal wt]s1es' ig]

d"-i*.*6'n of thalan6fitt areas aflC areas lor stockpillng csvi.r lrlal€r,al

and Wr trderial; (h) locatlon oi surface Yr'ator drainage la:-lili:es I l;

6ttti- of ierxdtill b;chate managetnent f?cililies (j) localicr'' ot gas

man{ernerrt faeililles (optionalll {k} Iocalron of rrrcnfiorrng

wam6nuironmonlal nronrbrirq factltues- {l) iencng and greefi ri-ll a}orrq

tha poripfE(d bourrdary and (m) emerglency e):il'

11 tS esssntial that fof each landfill sile. a layoul be d€s,gn€d ini:'rlFfjral rnu

fre abovE menhoned facllalEs

5.5. Landfill Section

Small slze landrill
Mediurfl size lanclnli
Large sbe landflil

a4-

Lancfills may have differen! types oi sechons depenrirt L - t I ii'il
lopography of lhe area T!€ lsndf rr;s rn'3v taka the followng " 'is ' :
aUo"le Sfou.d iandrlls; lbi below q'ounc lsndfill, ic) slope i' j riis 'J'
,/Blley lsndfills {caByon landfilis}, and (ei a combinal,cn rl rr',, abe ','*
Fig 2 5h$ ,5, some lyp€al landitil seciron::

l

-

ffi,_

!!!!nm!rt@aEr''llr

-EIilFG



5.$

5..'. Estitriiiion ol Leacfrate Quaniit;

lllslecommendedthatthelandflllsec*ionbeafrivedat&eepingnview
the top,ad'raphyr deplh lo waler tablE and a'lallabitity ol tlner gld covet

;;;;;i- ir5v" iror,"c landtiils shall be pretened lo b€lo'w 'grs,r,ld
tan&i1- as leaclraie co*edion rn the fonner is by gravity fiow and does

,.:lt re*,,,f8 tho ijse ol pumps

Slope :,ndfrlls and valley laftdfrlls s.e normally adopled in tully areas

al-Ju"-,iror.rnd landllils ln ilat undulating ground and belowground

landhlr . 'n low-lyrng areas depresslcns or pl s

Phaserl Oparatio*

Before the maln desrgn sf a landfill can be undertaken it is irportmt lo
eeoetci tne op€ratlrG rnethodology. A k nclflll-is opeted in pha*s
because rt altorra Sre prcgrmsive u-se of $re lantrfi a€s' ebcfi t'Id at any

g*; ,,-t" a pad of tlro sle may have a frnal cov€r' a pat beir6 adivety

tlireJ u part neing prepared lo ricerve wasta. and I part unddrybad'

f o1sl;,:i-r landfill unrt. e f,naseii operalron pJan will bs drawn up"

l ne r.r rI 'pnase' dEs:ri.-':s .r suo-afea ol th= landfill A'phase' @f]slsts

cr ce, -, lifts, dailyltveEKly (optiorlal) or inlgrmediate .cover' ltncr and

leacfr; ,: collection facllty. gas canlrol faoliu {oplional) trd 
'irial 

cavei

i,t.*sr !:: - sub-area (Fig 3r

Each l,ttase ls typrcally designed for a period of 12 months' Phasss are

i*#l,,ly iiGo lii* trl" uas! to ttre linsliinte{T €diate cover artd @tld
iv,tn,r ',;,s penod leaurng s temporary uffesored sloBirE fs€' Flq4

.hc..t:- r srmplifred sequence of pnased operalion

A !x:, .,. pian sl€ll tre l.ira1,vr, Ljl- :-ir the 6;iive li{e oi the. land{ili 3s soor!

;s tn,t. ,rndftll layout rn:j sEctron are tlnallsed ll must be engured lhs:

--ach :'irase l.taihts the flnal 6o','erinle'm€d'ale col/er level at $te efid at

,ts ;:r,, ,,:nuclion p€riod and lilal 'l ls c6pp€d before lhe o$sel ot

n.lClr.i5.- -rr15.

i)urrnr: :rte monsoon rnantirs the waste may slockprled. in a tempoari

nJO,.,-., o"ua (cover€d wrth rool l Du'ing Srrs period and the laeelfi'l fl8y

;; k;1,-capptd wlfi the final covor/inGrmetJiate cover and l$dfilins

"p"ir, 
- -ilrtpended to raduce rrrfiltratron d rain waler irtto the lg'ldfill

How*.. ":r' if lhe rncomrng wasre luantrty is loo ITSP fcr tsopraty
stoc[..i:,r]ng or the mofls&3n period lasts fr''i: long penod' tp€cid prrF8es

;;! ' 
, ,; to DB d€signad v,ilh hrqh loachale handling capaoity' ancl

sorr,,,. .,peratlng procecJfes acii':ed

Leac.i:ie rs ganerated cn account ol rrte rfiltra{on of water into landfills

andlrspercolationlhrouEh*'t"*ws$asbythesqjg€eingofthe
*"",r o,]" r" Jiwerght The q;nfty of bactlafe Om€netod inla tatx'fill

!F



ia etmngrly rlependeni on ln€ quantriy of Inirlt'atrng watEr Thls In iurn rs

Uee"ns6fif on w*a$ at and op€rattonal Fractces The amollri ot raln
.,ril^0 * a lAfl{$}ll tD 6 large E'leni. conrrols.ihe.leBCfiali. 'l}iantrt"'

gen;a@d. Precipitatton d|- pends ct a*c1"4!i- rcal loc€llen

Srontfrcant auarfrty of leachale r: l"' r-'iJrlcHd fr('fi ll)e acl:ve i 'Les ol ')

;iairr ,rrtlt opefalton Tr ie t'ra^i1: '5 '?r isnl'I"' lrom lhose n'' '' :' cri ";

irt,Aiff ottt*, fl-aue lecervl C 3 ltr:ai ':;:iver is rllrnlma!' Fig i 'r'i-rll''Ys the

iliilertf, ; s v,/ater balancr: ;pprcach fdr €stimalrnr'' ieach''lle

quantity

For ds$rl co{nputer sirRulaled modefs {e'c HEI-Pi have 1s 1"' 1r';ed fcr

*titi;6,*''eirttte quantity qefleralron lt rs recommended il;'l! sur.il

,t Jo o"*r.*.r"tec to esttmale the ,tra.rhty rl tea.hale an{r .-: :.5 i:rn tr-.p

leachde dainS!€ collecli'-n e'C r:']i 'i! tairl i"'

Liner SYstent

Leachale cor.t$Ol wrlhln a lilndrill iti r{rjL gs llie tollcwtng u:t ''r':: 'il
Oreventlon of mrSrallon of leachaiti lr rrr ianCl'll 

"ldes 
and lenri:r :':ast-' t'

ili"'",,6!Jir-ay'i iltaott lner rvlitm and tbr drarnage'-r; :'jrch;r!;'l

"offeAea 
etUG base of a landfill to llrF- sice ai rie landfili and r':":i-1ral '-1!

the leachae fram wttllrn the lan'{r'ill

On a bgsig d review of hner sys!9r::'l aJi:i'!e{l rll dlifersrl: (orrril'

a*t*la"rallo.r *$' lndlan conr}ltoti' :! ri re'crfllrren$aij lha! i'

f r"onff" ffru !t*gr sf stenr mtqrrii 1:i'ail rrr S;i'lc:rcr '" fl b' i

;Cnsuttal;On t/ttti SP{lBiPCl^ rj'' :l rrii 'ii:':'}trr iii 'rtlh

soecrfl€d ne€ds

Leachats Drainage, Collectinrl and Rernoval

':liril

l

A leadrate.coilecbon stslclrr 'hall De casrgned ai lhe base ci ;1i; i'.indirrlt

I srra{ eomprise of a dralnaEe la},*r a perforalecl p,pe colledlrlr svsterrr

srlmp eollec&r{i area attd e f*r ovar 9/-(tHI}1

The leacha{e coliedlon ,aygr (drarl'larie laverl wlll usualty b€ .' 'iO ctt-'

thrcksand{xavellaverwthas''Jpsoiaa/'orh'-aierandapern'-'r)rll!yfi
or"tto ua*i ro 1c'fiysec (10r miseci A system of perioraled I rres ar'{l

iur* it pt"aaaO +nthrn the cira;i:a'le layer The plFie spac i-r'l 'rrll Ee-

gar""r"o 'by *re :'equrremenl ihal ii1;--= leaihal€ ilead thalt no'i '" l{eat':r

ifr* tt" *,,&ogt layer tlrtckness Fru 6 sho\l's a tulrcsl le'r'o:r' : i ptp'es

and sumps.

Leachate wdl ,be removei lrom thE iandirll lFlg ii r:-v ial {:rr"riirrno rri

ra$aaf *{"ltt trr dlimneys (b) pun:r:rnq rn s'de slope rls€ls r lci o}'

;;;Ay dit: :{rt*Sn thi base of a landlril rn abo.'re-ground arrrl sloped

fudfiils. SHe:slqre:risers ntay be preferred to vertlcal @lls to a /oid any

d; dt"C ptob{ems Submersible putnps have been us€d 1'' i\'"rmprng

tor severai yegsl edtfaror pun]ts t'-i + also berng lncreaslngly rr' :ll I he

E
a



leachare may be r{ored in a holcling tsnk (hr a few dqls} before beng
senl ior treatfflant.

The d.:srgn of followrng cofirponents Sltould be underta*€fl

(a,

tbl

ic)

id)

lc)

irraehets prPa ald leachate lreflch netwFrk

ieachale s.utnFls and pumps

t*achaG well#side siope fiser

r*achate holdrrrg tank

)adfl/vashinE/backtl shing arlaoQEffiet rt to
.;hokingfheadloss

prerrent cloggrnl,

The rriareriat used lor pipes elc should be such that it is no! a$acted tr!
lhe lea.hat6 qualily

5. 10. Leachate ManaEBmenl

The frr l lwlng alternatrves slrall be consldered tor leachate maoag6nlenl

1;ri

ICJ

L )ifstte trEalnrirtl al lEd'chale 'l h:s tnvolves storagg. prslreatmarlr
]fid transponatrorl oi leacilate to off-sde faqliltes not associated
,.i,rlh the landlill F) g rnduslrial effluenl treatm#lt fa$lity eic T!1t$

,vrll be feasrble where offs,te faolltles tre auallable-d a r€asonahln

':l rslance and wl]ere prelreatfi|ent req'Jlremefits for tie teadlali''
:ircFr as adiustment oi pH ieduction in concefilraliofl 6lc- ) 6rc n&l

.i.4/ strlnqBrt f ransportatron ol leashata to offuite lacilily tt'dl bt'
,ndertak( n tlrr+r,ri1h a nlanriest system ln a6ordfflce wth F{Whr

. rles of MoEF

- ,ns(e treairrretll ci le*ci,..:::, fil,3 ir;solv€s compl€ e faatmeol a:

':;e ieachaie ai i.)e lartir,i s jle to nle€l d:scharge s{&rdards li:;
-,ed {iralrrs Tre;ilrrre: il !.i i;r,"tS5€s n }y be bloif,gical- charnrcal r'

,nyslc:ll proc€sses Processes vfirch have bean juoled a-<

;':avrng been "dernofisirateo" should le aoopted

irecrrcuhlEn (Jne o{ the methods for tr€atmeRt d l€achale ls l'l
i. ercrdate il thrcugh the landfill. Th s has turo.!st-ffii8| effeets
,,: lh6 process oflandfill stabitisatio'1 rs acdsl€isd:and rii] tru:

'jondthjents of $te ieacl'rate are atleftli{ed by the bielogcat
,:iremical efiJ phy$cal charEes oc{unirE w$ l'}6 l€rdfill
qBorcurslron c{ a leechole requrres the desrgn of a diasrbullorr

:rslem lo ansule thai tho 'eachate 
pas$ss unifuffidy trr*ghoul

:i,E entire waslr LeaaiatE recrculatton has been usoo fn soms

, r',uniflpal wasie landfllls ln{ormstlon on its ef,icacy rn }1i/d

;:ndftlls is scanty

ll
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5.11.

q 1)

5.13.

Gaseous Emigsions Managernent

Landtill Sas ls generated as a Ficdutl ':'f waste btodelyri'i'n or r:'

,L"*t "of pt.""*.,"* of VCCs rn lhe wasta Gas generatroir can tr''

;il*d or'eliminated by avoiclng'lislrosal af biodegtaclarle/organr''

*aJ"i, ror HW landfrlls wtlere gaseous emrssions are anllclp:iiad (as rr

;;;; of rnixed waste havrng bmdegradable comPonsnls; thts 8a5

*r"6"renf sfratggy shall be (a) controlied passive ventiru or ib'

conlrolled cdlgction and trea,mentlreuse

Final Co$ar SystEm

A final landfill @ver. .jomprising of several layers. each wrth a specifiLr

i"nJr" JJrr ua instaled after each Irnr,fll phase reachos gre f rrit heighr

ft* i,"af i*ar system sha{ eiilii:nte surface drainagrs :rrlntnljsr=

inftttration; support vegeialicn to preven! eroslofl a'd control il ": i'eleasi:

* frnCnff au"ii On ihe basrs of a revtew of HW tandfill g6vs111' -ioptefl
,n J,fa"ti eountrles 

o and in consldetatlon wilh lndian Con{irlrofls the

Lr#iyit"* crilsriE listBd rn Seciion 7.0 be adopiBd in constrllot'nn \i'nih

SFCBIPCC and corfirnansurate with l'ical atea specifiad needs

Sufac+ liUater Drsinage Systefln

Stxfara uJettr management is requrred to ensure that ratnwater run'stl

doeBnot dr€fn into tha waste from surrounding areas and fhal frers rs nG

walerbggrnglponding on covers of land{ills A surface wal€' lrarnaqe

sysfem 
-ffirising of channels' drarns. culverts and bastns ;F 'r 8) slrall

b€ dg€igned to ensure lhe idllowinc

la) ReinrE!€r runnlng off slopes above and outslde the larldlill ate:r

$all be intercepied and channelled to vYater courses withoul

er*$.*€ the op€r€tionat areE of the site- This dlerslon channei

may,r,eguit, a low pefineabiiity lining to prevenl.leakage rnto lhe

lattdfill.

(b) Ra.in tatting ofl actr''e tipping areas shall be colleded separat@iv

anA manaleO as le€d1ate, via the leachate colleclion drain and

leacl.rate colleclron sumps 'o the leachale traatment anrJ irsposal

syslem-

Rainfall on ffg6g '.'dthln ths landllll slte' b!-lt cn ftnEl ':rrvers oi

phaseg wtlrch hsve begn compleled and 6re not actr!1jiy btelnLl

ils.ed fot wa6te disposal shall be drverted in drainage ':hann*is
a$r8y frorn sdive .tipping areas. and directed through 'r se(thn$

p#-rd.{o rernpve suspBndBd slll pnor to discharge'

Any &ainage channels cr drains cons!rucle'l on llls restored

lgndtil, Eurtace shall be abie tc acconrmodale s€ttlenler ll, re$rsl

erositrl and cope with localis*d storm conditions

(c)

(d)

t.'
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iir* horizontal $iirtac* oi lhs ftnal cover shall be provtded a slol':.
r J to 5% ior prooet surlace water drarnage Tha slope cf ln:
rvs, on lhe stdes wlll be hrgl,er anJ govemso by Slope stabihl .

i asloeraltcns

,i. rni*rceplo. chann'rls i,fe,nag€ ahannels and eattling pons:!
'irorm waler basrns) shall be d€srgned by I trydologisl'usni

' : \i,lrorneterologrcal dala.

' rnail b€ ei"rsuf ed lh:l lval*r colleded by surface wat€r dralna$*
,5!em and leachate .cllBcled by the leachale toll€<lion systen;
:r rwl 9€i Intermr{ed at anv staEe of collectron or sbrage Thrr

rrll aopl! lc the 'ai:lr',/c.r' ancj post closut*' petiods of tfle lan{{tll

I"fre o: ,,rn r:f lollowrng conli).nellit shall De undenakerl

ra:r

i::

'i:]rm\,yater drarns dlverston cnannel
ii,:.rrmwalet basln
,r:,.rlvor.ts

5 l"r. Base stability, Slope stability and Seismic Aspeets

f r lar, ilrlls constructed on ioose/sot! soil. the base wili bg clecked fcr
srabrlrty egamst hsaring failure or excessive sstlements'

'fhe sl.:rlrty of srde slopes o, a landirll shall be ctt€cl€'i rtr th€ iotlawing

i5595 r i-: rg 9}

l ..: t;bility c,f excavaled sltPes
..lability of linsr system al*ng excavated siErte's

r,rabrlig cf tgrnporary rvasie slopes trOrrstfiJcted to lheir f.il haagl?

.,sually at itle erd of n Phas':r
: iabitily ot slopes oi abcv.'git)und portiofl of cotnpldEd laidtls
! rabrliry ot cover sy$ems rn above ground tardfrll*

The si.-rtrhty analysrs snall be :onducted using the follouing so:l

rnechai-r r:s riletho€G dep€nding upon the shape of tfie tailur'6 sur'hoa.: {al
lailure s,urlacs psrall€l lo slope: iDi wedge method of Ardy.8is: (sl me$od
ot "li*. 

tor circr.riry failrre surfa; and {u1 spociat nrthsd''bf &bility Gl

ancl!}reC gestne tbr'snes atgt'E stcpes"

ln preirrrlnary des€n of a landiiil sedion. the followng slgp€ lflcy bo

adople' I

rl ! horrzontal l vartrcal)

(3Cho zontal rl verlicau
(4.0 horEontal : 1 vertical)

ta) Exi ., rated Soil slopes

(1,) l-er,;,.orary waste slopes

(cl Frnel oorlar slopes

lr



i
I

s.r5.

i.1fr" Sito lnfranstructure

ro)

Slopes ran b.e made steeper. i{ fcuftJ slable by slabrlity analysrs results'

AcceptaUle fsclors ol s#y msy be taken as 13lor tempcrarY slope!

ana i S for permtrlent slopes. !n eafll'lquake pron€ arees ltrP slfihlhlv o'

all landllll slopes Shall be con'lucte'j taking lnlo :K:ccr ri I sersilrr r'i

coeficierlts as recommended b1' BIS cocies

litateiials Balance

A ntde+lds batance shdl be prepared noJ ea{'1{j?l r'.:'rutred i:'
L"&r.tim A a laldfill pt'ras;uy'pF€se' ii;drcating malerisllL '€:quirsrl
;;i#i; 

-r*nrnu 
and deficient rnatE ial to be itnproteo -f surpi'ir"

;;ffifu h ;p"ned, lf a borraw area is tocated wilhin rhe ,:,.rr:d[rll -srr.

ii 
"iili 

*i Lrecoitre a part of an early phase to avotd str:ii't:tl:ng irttir

dor.rble hardling

'fil.tg &llcn{ifig€lte inirssfudure $halt be prov'ded at each H!tu l'::ldfrll

Ia) Slto Ertranc8 and Fencjng
(bi A&ninlslrEllivB and Site Gontrcl Offices

{c) A,tr€ss R@ds
iOt \Alasle hspeclian and Samphnq Factlttv

iri Equiprnenl WorkshoPs anc Garares
(f) Sig,ns and Dlredions
(s) waEisttpplv
(hi Lrg0{i8g
f ri \Hride Cfiean ng FacilitY

t;l FirB FE[1ir€ Equipment

Sita gtf€rE inkaFtruclu{e shotlld lnclude

(B) A.pffwlanenl, wids. ef rance road 
""rth 

separate eni: " ind ?!r'

(cl

lanos and gates
Sffldgnl- ti.Ettvp"rtrng space rnsrrie the entrance ri :r': rrii 'f '"

',lretgf&ridge to prevent queultlg ot \"-hrcles olltslde l' 't\"';i:
glele and on to lhe hlghwEy

l.property landscop':d enlrance 6{ea vvrth fi qreofi rtl'i iil "]rii:

coatalning lree plantalron ror qood vrsral tmpacl

Proo€r direclron slqfls and I'Jf tln! ai l''e enlrarrce oet''

a pE irg.t lencrn! d atleait 2m herglrl ail arounC lh€. rrr'o'rll sila

wifr'tectaUb grtes to prevent urlaullr'rtised ac'ess
Full ti.ne s€cuxty guard at the sde

id)
{e)

Anaccln'sl€Iecordofwaslerrlpulsrsesn{Jnl'ai:lElt'e:jr:i;'ii"'
*utghnndg'* shall be used Fol srles 

'€cslvlnq 
more liEn r'1'-':' llrrs irei

;;;ii i;. twin weighbridges tc ,/'eigh botfr enlry a'1r] exrt ''i" hrs r,r;tY

u*'fo;€ruO *t erther stde o; - 15i: :r[1 DTI rvhlch a $'elqhbrldpF '; t"t rD'tti

It



5. 1;

,s lc.a:,. ; The w€rgh.rrtclile oiiice should be etDvatad ald ttle

weu.l,rbrri l r+ o$eretst shoutd O'e able to see enterir€ vehicles as vtGtl as

slreak lr:' -:r,l,ers

Admrni-<i;i'i've ard sae csnlrol otfices should ind'de : adrmsistrawB

offt.e brrlirrng {pet'man€nt}; stte control ome PotaHe) rsr the ecli!'e

l*ndfrll e:ra: stbros (pennaneot) within or near admini€fa&o di*;
welfare i.tcrlittes - lolBts. showel room. fir$ ad room. mess rocfi" 5'nell

lempLrrar , ac@rnmodatron; lnlraslruclural servlces - e@idu' dink,rr!g

\vaier : r.,ply felephone sewe(aga and drainage s!'steT adflC

;cmrnun,i -.ilron servlc€s (tBiepnofia etc-) between slta contfol otfico and

ad{r}r nrslr:,, I r vg offrce and ws;ghirrd !a,flice

Er]vrro$fi ,.rrltal Mol'rliurir:E I!,,r'.i*:n

Monrtoflnt al a landftll sile (Frg :0) shall be canred out in fuur zgr€8 {a)

on and ,inrn the landill. (b) rri fre unsaturald subsr'rtacs zor-ie (vd-o!e

zone) bei,eath and araund me iand,rt (c) in h€ grourdwatsr (sqtJrated)

ione'be,,"ath and around tlg landfill "ili 
(O) ,n tlre atmosphere/local ah

;rhove ar,, I around lhe land;ill

lt,i, ,arrr''trtsrs tcr be :riotlltoreil rir'":: l:rly il:o

illr.r r{ernl mouements oi the l;lndfill cover;
t::rnate head wilhln the landfill
le j|nate quality wrthin the land,ill:

1:]:. quallty (opt,or)ai) wtlm the iafldfill'
qi:iilrty of pora iiuid rn the vadose zon€,

or.:tity of pore gas (optlonal) rn the vadoae zorE:

",.., 
,tv ol ooundwaler rn llre saturalod zones and

; ;il,d il;e the landlill' at th€ 98 contgl facilttiss' sl
t-,..,.,t,ngs'on or near in€ landfill arrd along aly piElbrsnbsl

i1r r atmn Pat'\s

[hi,- indi. .,l( rs of leachaie tiJalily 6nc la (firll gas quahty must i?e c'eclded

'rirer cr:r,-:.,cling a sludy telating to the typ€ of .the 
waste' the probabls

,orrpor,' .'n oi tt..J-aie and gas trkely to b1 .Senel-dad 
and tlte

,*,rtl.n' rxl as well as hvdto{eologr*l fealures of th€ atea'

/i monrli-..r.rig programnre musl specriy (ll a propefly selacerj ott*tle

reslrns i;'Doratory eaPabie ;i'#;t*^g' *"'"T*l'ir5"q ar qrtwrt

;;;;i",' i"'u"i;(iit a irettooor'ogvJor acgi"rnrg ard shring data: ad (Fl

a stslrsiri ' procedure {or anaiyses ol the data'

Ihe lollolr,rr'rg in$rumantslEqulpmairl 'illall be used for moflltorlng :

(ai Gr oundlvater sarflpltsrs fo( groundwater monltonng wetls'

i;i i.'i"r,"r"i"*ds; fo; l;a;'are mmitorhg w[rrn the lan'lfill and

el ihe leactrate bank

l<

I



l

ic)

{dl

{B)

{f)

{g}

Vmrum ll,stfleie/s, hller li6 sampl€Is frea Sarnage sa.]rplt}rs lcr

tdfage delectron beneath :endfi,i lrners

*rfE& wetpr samp,ers for cqliection ol salrr-ri'r irdrrr

sgdmenta i ion basln
Qourfiole water qrjalrly setrsors for measuring corrludrvrty' pH

D0. temperaure in leachaie '.velts groundlvatet 'J-r|3lis Er{d

sQqiifilent4tion basrns.
Ui*tftll: gas mgnilors (portnbre) for cnsite monitonn!,' *f landltll
gsses.
Acdlre and FasstrE arl sanii:ie':. f':'r moniloring ambtaul ;';r quaittv

h 'is fecomern€ndeC lhal lhe location o{ aaclr lvpe qti

;nsttrmedGqtJipmenr be finatser:I n conitrnciion with ao exn''i on lhe

bagis of .the topograpny oi lhe araa snd the layoul ot the l:]nCtlll A

rninltnum tf a seB"of griund warer :nsnilorrng w&lls (one *o-gr;rr:ieni ar"d

threq ..dox,tl gEdient) lor samplrr:g rn each aoqufer ere cci?srdered

de$irable *rt each landlill site (F ro I I I

ii- 1B- Closutc and Post-Ctoeure MainienancE Plan

A state. n€fl| on the etlrr-us€ cf lar,cril; s!t4 ,s an sgserrllai pari '' 'n" Fl=i"

for laidlill glosure and posl'closur* r]sfilenanc€ tionre posl'i i'i rrse: :tt

closed laridfill siles nesr urban cenrrp' s Incltlrje paf(rn'A are:: ' '+alilriri j

sraa'ale. & closed landtill sheuld t]ff aesl'h€llcallv ldndscapec

A d$$urc and posl-closrre plan fnr HW lar'lcirills !-nlrsl be e"r'l'ed at:'t

slB,,Id indsale tha tollc,vrng complrlenls

+ Ftan f* vegleta[ve stabilizaliorr nf lhe final landfili ctvei ;':nd sirJe

sbpss
+ Flan fs man6gem€nt ct su,"face *ater run-off wilh arr elfec;lv':

qarrq€ syslem

+ Flrn for penodlcal lnsp€ctlon anC maintenance of landfrll r ' 'Er 'lrl4
facrlities

.:. Plan for pos!-closure manageme.l! of les.hate and qas

.:. Plsn foi post-closure envtronmanl monllorlng

6,0. WASTE:ACCEPTANCECRITERIA

A $€:tte'Scoeptanca criterlon shall be fo.mulaled fcr eeh lar"Jftll s'lB

Thefollowiing guidelines fr'r wasle acceplance are suggested

la, All vraste shall b€ routmely accepted if the rudcrnDp:'ri tarr'3s

authtrised doc.tjments indicatlng the sourco and type ll wast€
gu{*rrwasls shgll be routlneh/ lnspecluc, vrsually 8t the lrt'r'ng araa

rn tlre landfil! srte



7.0.

ib) Sulk or non-gontainerisecl quid ha: ardous war$s 16 8lt{ty4ype

"azardous vl6te corrainlng lrag hqu'd ar vvasle $ludgB' vfiicfi has

.rot been derratered, shall not be placed in lsrfftls' Such waete

, .rsually transponed rn pipelrnes) shall be Placed rn. Haardous
\ryasiE'lmpourdmgnts desrgned specificalty ior liGpid fiamdous
.?gsle.

{c) l,lcinorabl€r/oompostable wastB or any. othgr. trye:{ waY9 rym
,,'rti*r energyn,latenal recovery is leasible, thall'ndlbe irl#d ir^r

ilw landfills.

rd) rncompatiblB rvast€s shall not be placed in the safi|€ landfitl l.,'rtt'

r:ompirrure wastes wili be grouped togelhsr and dgcod in the

53me lElndfill untt (each sucli unit shall havs ts owtl phas€' cells

;lci. lncomPatole wastri group shdl b€ accsnrflodated rn

rcparate tandhl units {Ea$ such unlt shall hav€ its own pha865'

:alls atc),

{e) !,'Jasle$ !,vhidt are lncompatible {ritil lre lhff mdaffi-l slull aither

uE (Efitainerised end ptaced in the lsndfitl (snsudru edsEttl6tts

i:ntainer safsly, 6r placad rn a separate lantffift unit made of

ilternale compatlLle liner ftljlterial)

if) i: rfemely ha.:arcjous rr;i:t. le-g i:il'oacljve 'rt'8s16) Shall aot be

::sposed oft rt r HW iandrrlls bul tri specialiy destgned waste

rsl.losal u,'lrts

lll :{ fi-hazar6cr-'is x Jst€ {e g " urircrpei so}d +ast6) shall fist b*
j--posited rn HUJ landiills t i3,reue' :uch *aste can be de96sd€x

'' a frllSW lanrilrt! i,r1r!s l!) ln* vic'nlly of HW landfills

ihr ;ilesidre of realeo biorne.i(al uiaste ie'g' lnc'ner# ash slci cen

.'. dePosllBd ln HW landtiils

LAilDTILL LINER ANO COVER CRITERIA

r- 1 Liner Cr-iteria

The llnE. syst€m Sha]l tl de'tgned, cofl$trucled and rnstallEd lo s6ti5{y

the follo ,Ylng.

iar

{b)

ti€ adjecsnl

,wi[r.!ai6sl,* sr
,;achate.
r-laced in a slaBi€ manrlel u,r lheDase and srde $lopes' 

.

init;ffo,irar all sunoundir€ soil6 likelv to 6cirr in'erhd
,.uth lhe waste or leachate.

lf

(ci
(d)

Pre1let migraltofi

I



ThebaseoflhElmersy:ilemiattheloweslporntinalarr'Jf'llrshallt
atleasl 2-B meter above ih€ hlohes! anllclFated ground vr'atel i'nle lev€'l

;.1-l . MinitnutE SPecilications

Tfrg l&rer's,ystem shall be desrgned specifically for eacl: sile to n?eei 
't:'

cfi&rta srAed in sedion I 1

]-fie lin8r system must include lhe 
'ollowrng 

components l]cwtvn'

dgA€fdiEg on tfle d€6En requrr€ments. the nrJmilBr of c'rrlronenis a

*;I e S& ryecincaids of ihe co'nponwrts ca1 er'@ad li":1r mrnitttur

spe{iftcdigE listed bslotiv Thi-- c'moonenls iisled b6i$'''' i)re was!

dolernwadja (Frg t2 t

lal A l@Efi$e collectlon lai'Pr ol thrckness 3O cm e:' rlore ar: ''.;rt{d;;i; 
;rmeaoititv''n excess of 1oi crn/sec (10 ' mlsec 

'

(B) A SE€le colrnpo$ilu lrrler con"rprisrng o(

(i), A HBPE qFomembrtrne of thckness 1 5 rflm cr fiore (se'-

SFagificatior n" belo$r) srrd

(ti) A comPacted clav tnr cofllpacled amended s"'rrlr laycr i '

:hickness 150 cnl or mcre havlng a crli''flclgnt 1'
p€rmoabllity ot 10-i cm/sec 1104 nYsBCl or iess f'
iocalons utrEre avarisbililv o' clay ls limlled {r'i ':lrcjsg :i!-1

$,iH b€ constiluled bvl mrxing bentofiit'B or any tlir r|'ir srlrtabr'

clay lo locally avarlable sctl to achi6l'€ ll.iti desrrE' I

Fx-'ri'6abrltty

ln rsgiorls u/hgrG rainfail ls high andiot subsorl s lng tly perli'ralrle- 1e r':

g"*it, gS. 5iH). sand) and/or the ivaier leble ls wilhin 2 {'t ' io 5 o r'

Iine*n -AE bose oi the iaftdtill lhe lrrer system shall b"' a doubi'

corws@E t&Pr ana sh*ll rnclude the folio\oing @mpon'i'rls wasti

do/vrtwaffiEtFig 13]

{8} A trlmey lsacfiat8 colleclton la!'er of thii:kness 30 r''" or mcrr'
'4!d coefiieer,l o! permea;:'lirlv ln excgss ol 1tt: crriise( t'tr['
rn?sec).

tts} A Etgary'compo$la hner ecrlorrsing cf

{0 A H$FE g€omernbrane cf lhrckress '1.5 nrm or rrr,l:re {se1'

sP{Scati$r" belci\'v) and
(iil A ec,trp*teo day (or compaded arflended sotl) layet oi ltrrcknesr

45 €fi,or more havrnq a Eoeffrcient o, perrneab,llly ol 1lr olr/ser

l10a m/sec) or iess.

i-,;';



-t-

icl 'i secofldary leachet€ c.lleeilon layer {aito called leak delechcr''
1yer) of thrc*ns:ts 3O ctn cr morc and coefficrenl of permeabdrll
''.'axcesg of l0-'enrlsec f lC ! missci

(c; ,. seconfjarv anmposlle hr-r..r comprtsrng of

i { r HDP[. geonembr:,rtc a.i thrckness 1 5 lnm ot *ot" ("*"
: peel{tcatton' below) 3no

iri) :r corfiPacted clay (or compacted amended sotl) lsyer Of-ulickriess
-15 crn or more having a coefficient of permealrility of 1O' cmlsec
, io ! m/secl or fass.

Tire 11 '.-r maleIlals hsled abovu can be subslrtdad by equtvalsnt

rrEten.. r only if lhe ,oilowtnq ts selts{ied

'Spec;iication {The geonefibrane must have (a) Te*Sile

Slierr1.,,, at yield, 18 kN,/m. P) Tensile Sfrengti at break > 30

hfillm ; ,:l lear Eesrsr,an ce > I 50 N and (d) Punc'ture Res'$arcE
-. t 4/i ,1 i

i ,l: rf :a, knBt systB,ll cclllponents conllnus to fuftction as 'cornPo$il€
i .rr:ts. Elnd
rri.-, use of such components has bren demonslrded ovef a '10

;,.:af pelrlocl ln dfiErent HW iandfill a id appreved by a rqulatory
.-lency

,,:r, desrg,r. consiruciton and qualily control spectfcatons o{

-.rch maienais have been approved ey a reEulatory agency 4fl3
ii* avallalrle for rrlplerflent3tlon.

Fqr erI,,imely haea,! iJius $asl*. lil€ nllmb*r of cotnpo$iie linet ta!'ers

shali ,r : scessefy, exceed lv,io 6nd lhase wrll be finailsad,bi{ the des'lgn

angrno,, ,r rn cons;lklrcn wlth SPC9/PCC as per srte specilic condtrioos

iL.':

lcj

!]r
ii:r

i,.j

ii,

7. 1.2. Desigrr Requifemsnts

The lrri,- 
.system 

shall me€l tne loilowlr]g deslgfi toqu'remants :

ia) itequlrEfiient of adequale slabihty ai lhe b8se oi th6 landfill (rn

'. rft sotl)
i-iEqurremenl oi adequate slsbrlily atong the sldes d tt€ l€indfill

ttequirament of adequate trrength to $thstEnd consfuction
,,;3ds/vehicle loads
;;ry;";;i; perryleabihtv and malenal prryerti63 aE spetrfisc
,r S€cfon71 1

1{equtremenl of compalrf,thly wllh leachate' a6d wa*le
r.r,]riren'r".r of transllion frlters between wallc arld lseehalc

, , ,ttection loyor t(l: Frsr€nl dooglno of thB lgachgle collectran

l3yel"



{g) R6qt ir6mgnl of protechon layerflrarsitlon layer bol,,reerr eaii,
coI'rponent of ihe liner systern (A pfole.tion layf-i! between r

res.etrate ccllec:ion laye.r and lhe HBPE gsomen rhrane m:; ,

saihgtimes be required rl coarse/an6el$r sand or grevel rs us{' l
in fie leach€{e colleciion laver Ths proteeion iayer m!i.'
co$lprise of silulocal earth ( lscrn th,ck or a geote)dil€'r

ih) Requirement of adequill}! (ii ciay addittvo rn afl16flci''!l sor,:i

Guidqlines for design are rndrcat€d tn 'Manual for Destqn t..nsl.uclii
& Quality Control of Liners E C,:r,iers (to be oreparedl

7.1.3. Conetrueti on Rr: rlurircmrnts

The lin€r tystem lhall ie consl:r i!-d T eqsure lhat

(a) thE coFFacted clsy {or cJnpacled arnended sorli rayer has .,

c'o.gffcianl of permeabil'ly of 10 ' cnvsec f 10'' nvse.r i L. rass ,

devoid of clods and shrrnkaqa cracks. anc{ acft'eve! rir{r desrrD, l

slrsngth
ibl il,e g€ornembranes rs lard ,n ,ntrrnate conla; r .'",:l'i lr'

compacled ;lay/.rmpocted amended soil laver ': i,: opsrr,
joined/welded at lhe :e#ms ;r'd rs not pi r '-tur.:cl i:
construdron vehrcles/tocl s

{c} lhe leachale collection laylr has a ceetric€nt of p,'J -,6iariiiltv r

10-'cm/sec (1Oi m/sect or more ancl does nol tlecrr).. /:lo,:tce.
by inlermixrnq or m€rolro., ci tine partlcles

On srde slopes, lhe honzontal v;rdfh r.:i lhe 150 cm thrck ..: i1.,, trner r.\,-,i

norm€lly excegd 3O0 cm and the clay can be compacted rr-. irorr.zocte
layers using Standard coffipaclior, cotJrpmenl or in rnclingcl r:i,,,i'r''i i.,s:r.1 ,

sl6pE ccmpactors

Guld€lrnas for construction are indrcatecl rn 'lVlanual i,;: Ursru!,
CoRstrudaon I Ouality Control oi l-rrers & Covers {to be pr.:L.,ai;d r

i. !,4. Quality Control

A gualily assursnce ptogremrne rhall b€. drat\fl'r xF
olwleI/operator durrng consfrucirnn 8i the lrner syslem
progirammB wrll rnclude

(3! R€$Jlar performance ol quality assurance 1.51 1p 11r,', irgld ior
each eofnponenl of the irner systern - one sel ci r:914 

"nOlabor€tory tests for each sorl component per 500 to 1/)D,J 6r.:61ii
met@r8 ol oarth,yvork ond one Jet of field End laborfit0ir fq1strs ior
lh€ geomamhrene per ?00 sq m of rnstalled area

(b) Aptcroval hy the regulatory aulhority of ihe hsts of ii-r,.rs lherr
,rEqJeney and the acceplance criie a

(c) Petiodical wsils by representErives of the tegulator',, a: ttlDr,ir/ r,rr
lheir nomineel durinc corsilj ::irc-, r:r the l;ner

E+ffi

L -!:- -.-rfiL r; qry



\

tci i:omplgle documentalion oi all quality aontro! I€cDlds snd thar
..i:bfil3sion Io lha SPCB/PCC alongwith slalist@ analysts

-.rrowlng satisfactory achievement of accegtanca critsia

'f he qr.r,: rlv cclntrol tesis icr ccrfipacted ciay lay€r (or amended soils) as
,ireil as lne leachate caliecuoa/dralnag€ layer shall itdude (l) in*itu
,Jens,ly t'is1s. (ii) in-silu moislure conlent tBsts' (iii) compsctipn test$'

i|r) per rneability tesls, (rvi grain size dislribution lests an<i {v I

Atterberl s limit$.lests (v,) others

The q :iitty control tests for gearnembrane linets shdl indude ( | I

thrckne-. s iests, {ii) densrty lests, {ari) strength tests. (iv) lqrgfrne$s
iesrs. i! ) ourauitity iesrs. (vl) chemrcal resistance lests' (vij) ti6ld seafti

:ltrengtr: rests. (viiij o'rerlap check tests. (ix) other.s.

Gurdelrr' rs ior quelilY ilntrr-': ai;' ir'ldie3lei' ln ''Manual {or Oestgn

Clnstrr-tilrn & Ouahty C;nt!'ii ci L irers S CcYers (to ce prepnradl

7.2. Cover Criteria

Tire co.,ur system shatl be desriinrad constructed and mstalle{ t('
salrsfy:11e tollowrng

l- l Event rnlillralron 3f preclprlatron tnto the closed landfll
|, r {.}rnot€ dralnage ol sudace water accumulEt€d on lha cov+f

l.lrrrmise erc$on of the cover
1, ,'rlnsland or accornmodate settlemenl d the 6owf to rna'Rlaln

r:: liltegrity
ii:ve i Perlneai'il,,:,' less than or egual to ths llner sy$lem

f=, rnction with mlnlillunl malr.tEnance ror tio po6il-degura perlod

- ' .;0 years

?.1 L Mininturrr Spccifications

'iira cc'. -, sysi€tn shall be dsslgr-1rs specltrcatly for each stb lg tneel

:h6 C!'il:-ir,f slated in sectiirn i 2

l'hecc'.::isysternrnustrncludeth;lollolvtngcornponents'Ho|r}ever
rjepeni'rrq on des;gn requiremenis lh€ number st cDlIPafFfiE as $'€il

as the ;;eoficat,m of the componants shsll e)(oe€d the mirli"um
:pei,tic:r,ons llst€ d beiow fh€ components listed below # Hom toc
gudace lnwnwards !o lh€ u/g's1g 1'tr:g 1:l)'

txi hudace si)!l layer of lrcal toP sorl rvhich suFFgrts seii

lrstamng vegelalion and whlch has a firckress nol less tha1

;.

l)l

li

':.

| 
"lI1

i\ i-,ranage layer o! thlckness 30 cm c r more having-s''Go€ffiei6nt

"t 
p"i.s-uOif.iti rn excEss of lo'? cm/ses't1o1$&eql"

{b)

E



{c} A singl.e composite barrier enmprrsing of

(i) A HDPE gaornernbrafle ol thiekness 1 5 rnm ot more and
aii) A corrpacted clay (or c,rmpaded amended soiir layer ol

fiid .tess 60 cm -,:i' m$re having a coelii.rent ot
permeabiirty of l0 ' tm,'ser r'i9'B m{sec} 6r ii.,:ts Al
iocalions where availa:hih'ly af claf is larnltec{ :,:r'Lrrided
sorl will be conslltuted hy nttxrng bentonite or :1-r) filheI
suitable clay to localli/ avatlable 5eil [s 651.-rgrre the
desired permeabrhty

(.t) A regulatory layEr (oplronall oi thrckness 30 crll r'ravrnQ

cosflScient o, patmeabihty q,e3ter inan 10- crrrsec (10 rfl/sec)
Sucfr a layer.shall be provrded lvhenever there ts requlr..rr:rent o,
fi] g3B€ollec{ion or {iil transilion filler' b€}tween u€ste arr.l $or1

The *-q*ngg€ layBf shall be r€placed by the local top sa.r (l' the
ca€flidEnt of perrreabitity of the tocal iop soal is greater 1i',;ii1 lL: r

crn/s.ec: ln Eudt a ca66 th€ tolal lhrakness ol the turlace soi: r;l\ Pr (of
iop sdili will ba 90 cm

ln dry arrd r€lon6,,,vhers self su.slarning v60Etfrtron rs noi possible
specid erosion @ntol measures shall be adopted for the sljiiirhly for
lhe covsr soil layer

The coer ,lE-tarials listeo above .an be substituted by eaurvaienl
mgtgr .iqh if th,g following ts salisfied

(a) the use cf slrch con,ponents has heen demonstrated cver a 'lC)

year period in differenl HW landiills and apprlved by arexLrato'y
ag$rcy o. sPcB/PC,l

{b) the design- construction ar}d quahty controt specrficll i.rns i:f
such malerials have been approved by a regulatory, z..:\cy ar
SPCEIPCC and ars avarlabla for rmplenrenlatior'l

i.;.?. Desagn Requirements

The coytr sysbm shall meet the ,o|iiB.ing desrgn regurremenis

(a) Raqukement of sEbility/integrity of cover urder srliremer]i
lhiol,Ufi :daai gnlmaintB nafl 6e/repa i r.

(b) R€quignent of slabitity of stesp sid€ slopes of cover
(el Rg$lirFment of eEt€blishment of self-sust6ifirng u8rFilatr,,'e

coldf f6 long-lerm stabihsalion/fi sp€ctal rhoasrtres ;:r .l'\,' atrC
regions.

{d} Retiuirement of adequate. stierigth lo wilhsland ior':- r.: lir r l

loadsrvohicle lo6ds
ta) R8qqirffint of penile8bi,ity and matefi3! propert€s as sii rlcr{ierj

in,Sadion 7.2.1.



ReqtJir€ment of surface water dia,nage as tpecified in S€ellon

: IJ
['l!':quhemenl ol lraflsitlon lllter beh,v6an r'tastB 6nd tl* layei

r irrredrately abavii il
F -'rlurrimenl of protec:ion iayar/transition layer belwaefi 6acf!
(..rirponenl of lile llner systern.

Gut,Jeltr ','= lor deslgn are rndrcated tn 'Manual for Desrgn Congtructlotr

X Duairr,, Corrtrol :i Llfiets & Covers- (to be propared)'

? ?.3. Constr\jction Requiroments

Thci cc,,rr system shall be constructed to ensute thal

i:: ! ilr. surfaee ssil layer rs adelilateiy compgctgd and Pre&afed lo

; lisw vegetative glowih
it,l l: . co;pacted clay/[rmpacled an]Ended- ^sotl la]€' ha6 a' 

i:r,.:fftctent of permeabrlriy ol 10'7 cnr/sac (10j nr/secj or less' rs

i. i/ord of ciods and snrrnkage cracks and achieYes 'lha dssned

(fi

lgr

{f.l
.-.I, :nellh
rl,o. f,eomerrroranes is lard ln lnumate conlaet with the

. r,npi"t d claylcampacted amended soll layeq is Ptopsrly
,1 , nJcuwetced 

'al the reams: aff, is r'!ot putrc{ursd t}}

..r n struc&on vehlcte$/tools
l,: drarnags layer has a coeftoerrl d permeabilittt ol t0'-
" "1rgf ir 0a nv#.) o, ,ot* ar'd does not becryne 'd€Eu6d bl'

l|iiermrxrng or n'llgfa[on of flne par clgs.

i: ,,: irn6l c8ver sloles ara es specified ln sction 5 13-

{- urdetr' ,.ii t'*r cCi',Elauai'On 3;:; :r';d16;;1gfl rn 'l''{anual fur Ogsrgtl

Constrr..l:on & Oualdy Ccntroi :r L:rlerS 3' Covers" (to be prepagdl'

7"2.4. Ouality Coctrol

A ouarrry aaflrarlce prografntnB shall b6 d'qlryn ^t'fp ,+x' . 
t..1s

;;;1";;t*kt--*ritqs i*it*c{ion cf t}r correi sys{lnii 'Ssrfi a
prograr'],'t,e slrall include

ir;gular performance oi qu.llriy assirrance tests ln tha Ed tor

", 
rin aorpo*nl of the corei system - one- s-et of fie- 

'd 
and

I ,llratory'{ests for each sori componenl per 500 to 10&1 cubic

1 :"iers o[ Eartl'llu'ci;{ ar':d cne set uf f€id and laboratofy lests lor

.. geomembrene 3er :lO0 si fli ci rnstalled aroa
,, ,,pio,.,ut by lhe rogulalor! T'rll"rorr?y oi lhe llsts of tests- ltrerr

1; v lu€oct 3nd the accep'ance cn!€na

r',-:flodical vrsits by repre:ienlalive ef SPCBFCC l'or thetr

r,*nrrnae) dur-Ing conslruqtlofi of thE clver
, t,r*or"ti docr.imerrtation o, all quallty cofltrol records and therr

;:;'#;;;;'ii* spcsrpcc' d;s'titt' stdistr'd analvsis

sncwmg satls{acbry achievernenl ol ffiefiarEe tlBtl+

:;

l.? i

\i7)

r!.l

!-:

(d)



Ihs typ€ d quatity corltroi ts$ls for ll€ dr#naQe layers cornpr/:lad r:ltsy

rayer',ina geomemnran* shall be the sanle as lhose tncr':aleri in

Sedh 7.1 .4^ ior the liner sYstem

GukiBlnes tior quallty cr$trol are inrlczled lt' Manual for

Or"iga. C"*f"cho; a Gralitv ci 1 
"-rers 

1' Cr:ters" {to be prE; ;r"+d)

s 0. Construe{ion atrd oparational erils'!a

The. masfitr€iian and cpEration oi a landtiil sh4ll consrsl of l!'lri r' "-)""'i!':r:

sieps i

ia) Site Oa,Elcpment
(b) Ph€qg DeveloPment
(c) Ptrase OPeration
(dl Phase Closure
(e) Lanffll Closirre
(f) Pogt-closure vegelative slair iiietrcn

8. t. $ilE DesloPment

T he elJor{tt'€ conslru(rion acllivilles shall he undertaksn dr'rrrrlq srle

dBveIopfient :

tal Construiiion o, pgrtfietsr ience eiilrailce gEle 41d gre::1 beli

E; Ca rt*n of matn access 'oa(i nG zr tile enirencs ir :'e 'rJrrh

odldrE! area
tcl bonstt-rott* of road aiong rrl.-: per)met'r of iirr' srle arr ":ll i i

co*rdruCron ct artenal load i1 liDprnq area cl the frrsl p' ' ' "-'

(d) Aequiiition and ir'sla,laliofl r' '1"arr;ibridq€F

{6i Cfnslrucxon cf weighbrir'''" Io(r':!/cl"'c! ad:rr^rsirar

and slt€ ccnlrcl offtce
(fi gsnEttuc{lon of waste nsFijillon facllrly equlpnle'li

and aaraqe' vehlcle cleanlnii a-ea'l

(S) f nstaihUo,r of dir€ction signs silE lrdnrng' fire fighlrnq ':i'-irllias

G6$rnr,ticdion f acilities

th) Cfid4r"lion cf ureter suF.oly and wasla water'sewaae rlrsposal

sysleci
Cifl'trucuon of srrface waier drarnaqe systom

dinbiirab, of nt€,in leachale pipe, tank anc trealmer! :::j'hlr

trig$latisn ol snvfuonmsntrl rnonltoring faellittas

d*utforf 
'on 

of gas cullecllon ploe and treatmcr)f i:':rlttv 'rr

reeded)
Corclfuct,on of wagla f c'ro*,eryirfl crnr-)ritlllonl1,t'aste F.i:' it-qsil-:il

facility (if so Planned't
Constructron ol enngfQenc'r' tx!: gale

j; :ilr:,1.

lil
o
{k)
(tl

lmi

(n)

&, ,:.t



Site Procedures : Rccord Keoping & Wsste lntP€cdon

P.":ir,d keep,ng procedutas as yYell as wasle acaeptalr€rProce(furgs
r! r-,,. idliowed it ine ranolrtl stte shall be formulated

i,1.., Jr shal! bii l'.!rI.'t on r ctl;\' weekly and monthly basls ln Sddilrnrr

:-; : ,- lvlanual shau be kepl af tne slle offrce gtv'ng all sil6 lrrvgstigatron

:r.. )'i and constR:ctlon detarls - these sre rlecgsssry as landfill design

rr,i- .tsl rroorfred dulrno (he operattonal phase

Srte l!-lanua!
rniormatlon

I rre srte manuar shall conlaln the folldwirtr:

r 6 i Data coliec!€d duilng sllE selestion
rbi Enviror'rnrertal,ffrpacf assassmenl report

(cl Slle i vesilgatlcn ;1nd chardctealsahon de(g

,:Ji Deiailed topcgraFhi.al map
(e) Desigr-. ::f a:t iar)dlrll components

{tl Lanl,rti layn..it 6,'lr ils Phases

{g} Consln,clion Piac j
ihi Deta;ls Ji li{ichEl., mAnagsmcnt P}B}t

lri Delaris .r{ gai mel ,aggmenl ptan (opuond}

1Ji EnvlrDnmentalmunltoringprogfam

lkl Closure and Post'alrglrre Plan

Itl All permrsstons/lice$ces from concern€d 4'rlhqitb$'

SitB Reports : -r I ie ditilli. we€kly 6rd fn'oil{*y reports shail

qornpflse $i thri fglluwrnii

ia) Werghbfldge d3l':i idaily lnilow and ou$loar for aach

vehtcle)
ib) A/asl€ rnspechcri Jala (daily)
(c) tdatenals, slores #lc (daliY)

(d) Bills/accounls(oairyl
(e) VisJtor rBcord (.dsrryJ

,f)' ComPlarnts recots irorn nearby aea6 (&{&)

iS, Topograntric suJvey at operaling S.lsso (deily/u'aotdyi

ifii ehotigrapit'c reconJ at op€r drng phBso (dBiA'Oddy)

,'i' Envrro-nmenla, nl.rlrtoflng dlta (woEldylmo thllt) 
.

i,i Wastefittrng plan anl adual progrqgg 
'"e' 

c€ll etmstr$aton

tdaity/waekly ) end rsview {monltly}
(ki I;+rate i"n.rut,o" and gst S€dffiion ('eeekiv/

mofl lhly/oxre me ever{s )'
(l) weaDer/climatrc ciata (exrerrc events)
(m) Acsdenls erc (auhoc)

{ni Othafs



(ii{ Vehlcle lnspactlon :

Eddt vehide carrying the !.€stq shait be cher.ked fc,

{a} ,ncornrng wsttht I [,lJi
(b) Outgoing w€ight rp-roty)
(cl F,va;,abiiitv oi relsl,ant do.uen-.nts
(d) Vrsual cher"* at .,yer::!r ,1 ,'rf feesible]
{€} Vtsual rn$pechon after drscharge at trFilns are.

(inspedton report to be f ied for e3ch vehide; A vrsu*i
.ihrpeitlon checklrst must be framed wilich :.rhould. irs,
visud fealures for rdentirtcation of unacc€p1at:;t+ malerial
.This checkli$t shall be fr{ed fDr evcry L,nlDi}drng bv a
vehicla in lipping are: at the working phase rrr .r I iandtill

lf there k reason ao douDt tte pr€se,'lce of unacc8ptable ,.1,aste, thdr
vehide &ll !e tal<en to the wasre inspedion tacility. rne wrF!* down-
Xrsdsd, ;,ffipect€d v,suarly and sanroled lif necessary) V.et.:r,.1.::; hav:1,:
non conforming wasle shall b€ lrelC-up and rna er reporte$ r-, .nqrn{ir.i,
or fnanger at $le

$.1. PhasoDrveloprnent

Oovblopment sf each phaSe shall be done rft stsges ?h(?s(,r staqrr!
are.

lq Cleariog the area ct all shr,.,iis and yegetatrcn
{b) Excava on (if requr,sd}
ic) Stocrfiring ol excavated rnatetral anc, material impqrt€.r ircnl

borruw area,
(d) Leveltirq of base aod sde slopes of tandfill and achrerr,:!

dasi4le gnades al the basE of the tandfi ,(E) Cdne{ruction o{ embankrnent end lemporary berms alcf i ;rre
paimaer of .the phese,

i0 Gonetsgdion s, tGrF lorary su*aoe waler charns,
tC) lrt$AHigr d rronit,)ting insrum€nts.
(h) Liner Gsnelruction
(i) LeEffie collection and removal syslcm

':.4. Pha6a operation

At tha da*go strage. the phases of a tandtill are cl1:arly den',nrcstec
Operation of a fiase requires planntng and execul)o of rJaif y ;rclrvrtros
- dgily waste filling plan and demarcation. wasie discharqe and
inspB{irEn, "w-a$te plscemsnl, waste cornpaclion, daily cou,:r:ng of
wast6, prevenliirn of pollution and Iires

is; Dtily. Waf;t! {tlllng plan and demarcation at site : On the completion
of'a phas€t ard tetore th6 slart of a new phase. a wa$ta fillinn ;rlan for
dai,y cdli'shall be evolved A sludy of lhe landfill bass 6sn1r.'r1r 6sp3

:6



and r!-,::. frnal c.reef levels ol the phase ai{ows sucfr a Pian to be

devlc;.,-i lr a phase rs lo b€ operational ,ot 365 delB, all 365 cells
rnlrst L,€ nrarkad ar'! plan and tn Sectlonal drawrngs Tfresa may requlre
,evtsr(],, as a landl l ,s conslructed beoause v/aste qus{rtiffes.trBy vary
1n s6 rr:;i,2reseen rnanner. The area and hsight proPosd to bs *ltled

ever) ;irv should be denrarcated al the slll on a dailr'S tli*ldy bssls
.,srn8 !,:rr]trorary n'larl ers 0r {:.unds

Waste clischarge and inspection : U/ajle sha{l be discharged trv

il[,prr].r rl lhe wotttnt area ci e landiill u"rlnrn the area dernarcalad fr:'r

rire ci., Every discnargc]u load shall lre v,sutslly ,nsFscled by ;;

i'lesrgrr.-,ied op€Gltor worklng area persJnnel sh3il be trEir}ed and
cofipe I -n1 al \{aste tienlliirialror.l ln o:-oer thal they can recogruSe

lr,aste ..,lirch insli he nln-ie:ric:;'i. tlg ln !h4 *vent of rsagonalrle doubl
as to rlra wasle acceplabrlrly. lhe operator shall irrfpm the wae'te

r.ceprr.,,r'r facrli! ancilor lne slte manager trnmdiately 3nd the

ccnsrf: "rent shall b€ lsolalcd pending futlher insp€clcrl

',i.i.lsl r

.1:l l ',
,i :t ,,

ii

'rlacetnent 
tspreading, itnd compnction : Onoe lvasle has

rna.geo rl si'all Lre spread ln layers and compaaied In a wei!

i-lanl1er la €'nsute tilat the compieied gopes of a @lly cell are
r-riEned Eradr*riiri yvaste placemenl {sPreadl$d san bB dane

r:*wtng 4"ieihoos

I :ic* ttpping r e(hod Waste rs.d6pos*ad on toF d.gxigtiftg
,.rrface snd spread horrzontaliy by tipping over'ffi adwn$n!

l.,.i1ned loyerrng method (o.nofi skln trppng) Ssftrk to {s} but
'.'irned lat'errng lgentlP si{7!iel done rnstead o[ adtrancing *t

' '.llkrng rjpwaads Was!:, r: tl*PiJsrlea on lne lowor surface an(l
.:;h*rl ui",wirC:-

iii

Lll

' .:;:r=s--:, t. lavel ar)(, co ipaci ifra' ,rasle 35 soc:l 3s lt rs dis6fialgeO a:

'i - ?, ir.i,r!j :,, ,.r sleet wneeied mc6ll,l l.irldfril lomPactors ismoolh / cleat€c

i .,r.1 i sll,!.:i;ll wheer$) aIe generally a;captad as Nla Besi EquipnBfil ln'
ll ,: )r.]rf,ose li1ey have largely replaceC the srnall crawl6r-rack6d maehlnqs
..,\ ! , h ware pr, ..;r6u5ly ln general use

Daily / udsekly Cpver I Dsrly / lrveeklY cov€r (optlor}dl i8 l'dfnatily
,;seJ r r pte\.entton rv,n4olo&r'l oust. lltler and odours' det€rt€trco o
!.:3\'e: ::rs brrcis redllctron cl rilil;lrallon (durtng unseason8l rian) and

,,, ,,]1r, ',,rg th€ 5l!.€ s v sual ep1:.:':rance Sorl used .as dady / r'v8ekly

rji:.,&r .ill grve 3 $lletiii ,f u, iilu i, :-gp{e3rance froll] lhe Sile bollffdary
-i. 

i:r ' ...'E lylsg 6 1irsll tr'-'ss .1i z)i. i .:'. 151-' rr' rr rs usualiy deguala arE:

!:irall r ' ,J(ipte(l

Operation in Monsoons : Dunng the monsoon monlh, high ralnlall

:'esults ,r- exc8sslve g€nerallon of ieacftale' Herrce' bedolE the dllset of

:rcn5i,:,r1s" the- phsse must be catrped w h a cover' wastg reeervad

:-



during. r'rofisoon months shall be slocftpiled ln lemporary n{'rl'lirrg atea

i*rJ.a1 Alternalrvely sp€clal 'nronsoon phases" may b* uestqned

ivifh hrSh leachste holiing capa.r!y and operated using da'r! 
'o!'ers 

/

1e:-nporary csYers

Pollgtlon Preucntion anrl Safetr,' Orrrin g Operalion

The followns measirres are n€ieJjijl io 
'nsurB 

thal the iSndltl: rr:rr:1r'3t:cr i

shau not adversely rifiei:t iccal l:i'/!rcnnlenl wlllrrn anci ('\ '' J; 'i1+

landfill.

Trdffc : H€a\ / lorry ttaf c shall g've risa lo nuisance' dama'rP lo road

sur.fEcs lrlld verges ard rDuling Droblems The following rn€;s''res are

h"lpt l

ia} routing l,o avcid 'esdentrdr 
slea

iui usino 
-one'way routes lo avcid faific conflict rn narrovr' r iads

i;; ""r#ng 
out ioad rmprovernents for examp'e strenci-rening 'r*id;ntr€ roads, irnproved Frovrsron of fool!'aths' i{''ri-' r1/en^';8':i

of 
-*igfrt" 

f i*t. provls,on clf pas sing plecas prsvls'tr cf n*"r'

roads,
(rJt Lifnitifio the number of venrcle m(rvenlents

i;i n""r+&*" on lrafftc movament r'rours which are sla?i;'ried 
"'lr!h

respet* t0 Paak ta{tc hours

Ncii€ : Adv.er'€e lrnpacts on the local communrty trom nois* | ay arrse

liern s our{SEr of sources includinS threughput of veh{iles ':rlci fixe'J

anrj riiotrle plant, for eian:nle c?:r:p;ctors g€reretcr"S i'l '' i* srir

Pet;pheral n*ise abaternenl slte rl. 1ri:rlli iis sllail b{r 'nlicpie':

Odsur: Offensivo oda'-,rs at lano': | "rles m:l'/ em;nate fron- ' ""':tr:;er

0t 6curEa5. iocludtng wasie r--ieiBrl:ll wh:ch l'iavg cli:'i rrlpcl"c

siofiificaotlv onot to landfiihng ie.fihales 6nd leachai€ '+atfi*nl
r**"-q ar.d'landrll gas Good lanfirll pra:hces shall grer:'"' reduc';

g!a#L eiE,smeU and- reduce impact from cdeurs which- corrl'l lead to

;*nolaints *atn th€ loca; crmmunilv- slte us€rs and site sli:i Geod

p"adt= indrrdes : (a) adequale ;ompaction (b)-speedy drsc'''rsal and

bsrtd er'rmtsdorou! wastes: (c) etteclrve us€ of approPri€le lypes of

Ority cp*t; (d) progressrve capprng and restoralion: (e i effeclive

tan&iB gas minagament; (f) effecrrve leachate manageme: ' anc i!'
;;kdadot, of -prevailing wlnd drracllon when planninli reaahale

fBafr!€flt plstds, gas ltares' and ii:ection of liprpihg'

Littcr : Poor litter control bolh on arrd off srle rs parllculBrly otii'nslve l'3

neiohbol.rc. Good operatronal practrcs shall bE adhered lo ': :erms ci

ld"raty lfficing. waste disctmrqo. placern€nt ccmp*ci nn find

coiltng 
-f 

minimise the occunL'rc? 6f wrndbto#n htter

Sird Cofibd : Blrds'are attracled to landfill sites rn large 'rumbers
t f.t*fa 

"*al*, 
*ceive appreclable amounts cf bio wa$es l'rl8asures

lrAidi carr be used to mal{gats btrds nuisance include th€ e'l.rrlcyrn6n?

.:s

lrJ

f ,,l

lrv)

i v)

-

rIn



,]i

oi go,Jd landfill practrce, wothing ln small active areas and progre8slve

prJnrr,i covering of wasle. icrgether wrth the use of brrd scaring

techrri. tJes

Verrnln and Othor Pests : Lanohlls have potenllal to har"lgur flies'

rode ni. and vermln panicurarty where the was(€ contalns btc

*6ter : :j,s MorJern lar:dhilir rE lechnquss tncludmg pr{lfilpl

emplr:amenl. compafl;on alrd covertng 01 vYastes ln well defined celis

:tf e --'r.:tr{e tn lhe pt.!:nlrcrl 0f lrriestallon by lodents and lnsecls

Dust]Dustirom[ai'}'jtl|loperatorlslsmalnlyaproblemdunngpetiods
r:,r ci,. .r.'ilallier bui cart also aris* itom dlisty wast€ as it is tipped Dus:

rs Qi:,l,rfa,ly assocraled r^,'r1h lal s(e p;eparaton- and rgstolalion

;rctrv::,,'s. (tri the orsposal (]i w.isie c-oflprising of lin0 patlicles' for

exaflrir"i',j po,rrders; and (ci traiirc dusl Dust suPpression can bc

*iiu"t-+ by (a) limlling vehicle s;reed' {b} spraylng rmds wtth {rater'

i^O-, - tpiriing site inrt powder iype wasle with vvalar: (clj zov€t'ing

p0!vni.t lype waste wllh caily soli cover.

ir4ud .:;rr the Roao : I lJd r.1 1i^ ' pubj|c ii 31"'v'€y rs or'!s oi'the mo$:

/j()rnr,r'l j , oauses of pr,i:llc comll;,rtltr li is ihereiete ;t'i the lntetest oi

lire lr,-rdfili oPeralor ic pr*','rde adsquate wheel tleaning hcil*ies lcr

ensuri-r that mud is nol carfied oii slle by vehicles'

Landl'll Fire Managernent : l-ii.s ln wasto on lardt'l! srtes are n:'i

Ll'1CCj' ':!',ion and lt l5 rriportenl i(Jr slte operators to be awafe of lhe

,:ung-..,. how (c lreat fifes arxl 1u address the Probla$S esscclatec

ift,,th ,r',"m Atl frres on-.,t" .[rlt oe ireatea as a potenthii emergency

ai:d i'1 ..;ii iulth accorginlly

LaBdirii Safety Aspects : [ra'r' ;ig ci e"tployees snall lndude site

trf",,, ',rst aid an,t lt',u i:andlirrg oi C ?ngerous 
. 
materials wh€r€

a jprr,,.1,ate Stnce landtlll sites cijn pote c )ngsrs lo hoth site operaklr

and u;i-,rs. Emorgency plans shall be lad 
"own 

Landtlll:sttes sliall b€

l*gu",.r: ui po6ntiitty hazardo,,s localions and the CIFera'tol sh:ll

"ri" , *riuen saJay plan {or the srre Safe y hazede'pr€sedt€t}andfill
1,r". ,',.y indude :la1 movrng plant aftd vehrde: {b) :lTfffet:-(,:}
oodres of sfanding water: (di contamtnated' -Pt'tltcsclDle' 

toxlc

ttammaole or iniactive ,YraterEl an€' (e, nonous' 
'larnm@le 

ts:sc or

n*i,o"" gas. n[ omp]oyees ana vrsitqrs to lha sit6 qt'B& be trrad€

;;; ; tfie potentiat hi-ards and the sate$ pril#ur6s to be

il. 6

rmple|r,:ntgd inctuding f ire 6afely

Phas€. Closurc

.rl,ite r i:r l" last sel oi cslil ol ri i ' -' 
- i artj ileced ioi'l th?.hrgheSt lifl) an

rrrter n,.,,lrate or ftnal corer silall uu conslructed ll anotlle' Phas! Js to

;;.;;';;'ir* lr*t comPreted Phas€; an plej1.llate'@lftr rs

pr"iJ_;- fi**"", ii tn" iuri'*n1rrlir.O ptro ha-q reacfr€d. tl.}a linal
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haigm of thg lBndfill. lhe f:nol covEr svstern and sun'aca wstar dlarna!1tr"

system ls provided

An lrrtor,rnsd{atg cover shall be rl iade of localiy avallable soil llrrel+iabl'/
.low perr,neab.r$tY) and is 45 to 60 cni lhick lr rs compacled wlrl) srnoolh

steel druft rollers and providec a surlsble grsdient (3 r'r 5% I lo

enogulasd:arLt{ac4 wglef to run-oif lrrrm lhe covef and thus rr:rrltnlise

rr'ltittration Jhe stde slopes cri lhe lnlerrnec'ate sover ate r'1 rr':'Ac!ed

by ths cra$dg fad<ed dozer inollnQ up and rlown the slope

Final covgr'ccflatrucllon snd qualrili aontrol ail crit*rra ara dls(:1i:';s€d 
'r!

$echon.7 0.

Landfill Closure

As saeh phSse is completed and as lhe flnal cover level ts r;:ached rn

successtie phasBs. lhe fotio$inq in! trcorlnectivities are estaL'I1':l"red

ta) tha bashate colleclion systlirrr ai eech phase is sE rl-jBnt'ally

cqnnded (if so desigfied)
tb) Bls.inrdilce water'drainags svslaol et tils cavBr of eaclr ihass ls

sesugrfially connetted (lf so ilesrqnedl

{q) ttre'temporiry surlae water drainage eystem conslruil.-a at the

base e*each cemtrleted Fhase rs clsrnantled

{o) the gqs collection syslenr {rf ilrrovrtledJ of eacl] :11.r;'r$e rs

saqt,sr*iallY connecled

tJpon comple8on of sll phases a lnrl 'rheck ri n"rade !J i" trcillii
{unc?ionrng of eli tntrr connecl':d :i','iter']5

.An adE6s rod l3 provided on the l;]ndfrll cover to en":rr'r? easy

SpnI€& fur rdlttin€ tnspeclion ot tire la dfrll t)over'

Fosf CtosrB.Uogctative Stabili-ation ( Long Term)

if a lertirfifl toYPr ls ifltended lo be trsed lor a specif,c purporer '' i pa{v'

ar vehic-le frarking area. llren thB cover shall be stebiltsed tn such a
r*Ernngr thd the end-use is achieved Howevsr if no speqlic n'r'ld-use

is.enviseglsd; then long.twm'veg€tative stablllsalion 1[.1|| be lll|l+rtaken
to r.e&rn,flle land H lts orlginal and natural tjegelative landtorr'

Veqgtatlon is by far lhE ntrst :olrirllon anri trsuallv llrti l"]terr e':'i

*tabiliealion qprJon after diostrre {:'f larrcifll's lf E sslf-pe' 1 rLrtuslrrlci

\reg*€fiv&'@lsr'€anbeectabhsheij.notoniycafl\rllnclitrriJwaiar
atosldn fte minimlzed. but also lhE t3nctFill can be relurnec '' sonl€

semidance of its original appearance anci land use ln lilirrlural''le

rlimatg$, rgvegElalioll rnay require urly rrodost offort or may :jr::fil'rr o!'

natural proces$ cluring a reasonably shorl perrod uf !rme Hn''"':vet rrr

a d climaies or a harsh envlronmer]l esiaFlr3hment of veflei; 'l ''rn :r:it;

)

,,gtr I
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\

be a liFlicult afid costly process and ali'lrfiativ€ {€chnques may be

exarnirred tor.1.egetalive stabitisation

fJfiil* lrw specific procedllres are unique to eactl landfiil and clirnattc

r*g!mi: lhe icll$wng reprasentalrve al€m"rnts of tha Pteeesg slgll be

rtJopr' ' trr all Procedult s

r 3 I :i'ledbed F'reparaliorr Seedbeij pteparalrofl ls necessarlr to Stl
: a $tage ior eslabhs,wlent of tnB shnri-lerm comrnunity lnitr4l

,rile(al;ns $nsli lnciud€ gl.aditlg' furrowing, or grolrplng ir

,,:fltlanffi rnleroclrtrlfilE and addlllsn of nutrisflt$ a d $0r'

.,,; fiefidtT?efits. rf ,'eQUtred

It-,) :rltDr}Terfii \y'€gr*latliin !i ts f,cmnion pradice' in both hum'd

;ind dry envircnmenls. tr: rely largell on 
-gtass€s 

fg the prioittr'.

inrhal ;ource 6l shofl-t€rff ljnd cover UsuElfy ssiefal spEcie$

:re included in the ,nitiel seeding mlxtur€ to ineiEsa diversity

;ind rsduce ths chance of to{61 cornmuftity faih''fe' $hort terrrr

.egstatio is usually 3ssisied by iffigaltsn

i i: i rrig Term leloletsurl iL ach{ale the ultlrn6le qoal of aufrin'!]q
,i sali s stairl;i'l( a !i siabie conlnluBlt!' a fansltlon belweer'

i;rioft le[fi anil i!f tS 1+Ini ',/eggtatlon m{Jst occur ln sonre case:
lirs r"na! be l#fl lo lll'lasl(lu ily r'latiue speeies aher shsrl tgrn'

":ggtalicn t-q E5!trr*fi anci sc,!l dsvglop'nertl 15 well uncier'way lr 
'

:rthgr *39e! - ldlr oi(iifii.}le wftgn ll{tgatflil ha& beefl dsL{l

iiir'nForarry li] esleiiliih liie $horl term sofi$nunity - it nlay.bt'
,:eces$arf ot deslrahlE io e.nhafice tha nefural $ucqs5$idlrl

::isce$s lrv rsFlanring wilh a rnor6 drver$e rnix ol qp€{ie! stl.*btl

'li the ir€xi sre$* qi c,:r:lilrunity siicflessiofi, sdefl a$ chrilbs
'he need lor ;ciriglal ilnhir:';erllaff 6{ the suacagsiofial'proce*5
.;hall depend on lhe sl,cca5! sf nrevious thort tsrtn 6f'ofts Pnd

r.:r) lhe tiltirnais llEnde'l land use ol lfi{t l€clairledi' aaa' Ail

'. egetatloi effcfis llo'.1'*vtjr $hali wofk towsrd Seff- gen€ftltlor

iind n-ri.1rniurn ril3ni}u3lnerli rfi lhs iflr'lg lerm' Frq" :15" rllusfaJ**
ihs lBqusntrsl sliips tn vBeretatton grovi'th atte!' land'ill chaurs-

9. , INSPICYION, MSIIITOftING & RTCORS K€EPINC CRITER'A

5 1, Our[nfi Coflstructisfi .o, Liners alrd Govers

{r.ri lluring tn* ciliisliuctloi'l r-'1 :lrlefs and covEl$ rnspection shall 
"bt

r4rfl6d by rht sFcgrpcc (or its noftime€) stlea*t lw!96'Curiryll

,la{h phase to erlsure thal nonstrufiton procadures and qr*alttr

,--onfi"ot proced{,res islcd {n s*tlic}n 7 0 are beirg fdloqn6d'

(b) lrnrn6di$ely . pon ths cornpletion of cotrlstructiqf} sf a llner iri

*rcr, rr,rsd" tnb-comprere tit I on+1qrc1i@ 9nq 
-quqliri

iofltror re$ re€ults is tisted in Secaon 7-g will'&e'3iili.idiibdr}y'Ure

,t

''" **_*t--l:::s



owner/operator to the SPCB/PCC for vtsrmcaton and r€ccr(l
ha€ping The same wrii .liso be done uoon the -'"lr9lelsi:'}n

cover system !n each ph;r:tFi

s.2. Buri{nq Cperation

ial Ttle ovvner/operator shs:: monilsi and kesp a re':c'ri:! r-rf r'+
ftdbwinE in the operalion renocl

(i) Funeliotung ol ih8 leachate manager!:.nl s-r si€ ' "

(,ndudrng levels in ieachate holding tank) (wer'":n\\

(,i)

(iii)

Funclronlr,g of the sui-face water run-off sysl€rfi I )seeftlr' '

Ftmctionirg of tirE gas managemelll svsi-'rrr {lf 3n, l

(weekly)

Wbst6 lil{,ng racords shalf be kepl on oii l'l basis ; '

specified in Seetion I ? on sit€ procedure

Environmental monitoring shall be done. 1 t,' 2 ltn:*s 
'

rrlonth. and alt parameters listed in Seclion : 1 i sh=ll t''
recordgd and comparEd \rJlth thi: perrrlr:: rLlle lrlltrl :'

providerl by the SPCB/PCC

After a ma;or sl+|.n lhe ocCurBr,ca of th'' j:crln a'
funciioning of varrcl;s 3!'slems shall bs recct -: ::l

(iv)

(vi)

Yho SPCB/PCC {or {s nrxnirre*t sh;ll rnspect all ia'' i "',}5 a'r.;j '

twie a yaar Tht ownerlfpsretor shall p,oYlde a r'-if-rlr ni 1r

erry;r:onmantal monttorang record to lhe SPCB/PCC r'1 I vsar;i
baflis-

(vI

{bi

c.3. Brxing Closuro and Post Clsstlre Period

Penod rnspedron and routlne nlalnignance ai e closed lanij' -rrlc sii=

h€ earied out tol a pe {}d cf -a0 }'ears after 
'losure 

Thr'- 
":rtBiPCjshall inspect all ,aqhtles drirlng thq ciosure and post cir'.r: r?' i'i?ti'):

atl€st onc8 a y€at The own+rloperator shall prcvrde z'i 'Uy oi li '

environrnental monrlorirq recorcJ lc lne sPCE/PCC once ':i 'reai Thi
foltowing components o, a Cosed landiill shall be inspecl"'J vrsrrali''

after iandfll dosura to confirm thst all tunclional elemefits .rr4 wo{krrill

safisheldly and rnsp€clion repoi't wrll tre recorded A m:rrnlen;ncF

sche&ie with specifi8d repotting formats ts drawfl up ]ftar e*elr

inspsc'tion-

(a) Ooversyslen The final ccver !s inspected 2 ttl 4 lrr|es a yeat

(a) to check tnat veqelatlon growlh rs occurrrng sals'i":lorllv 3r'ri

frat plants dre noi showrnq sttrnted growlh' (b) lc 'i'':;ct tl anv

erosion gulhes heve be€n formed thereby exposlnt: rrre barrrer

t.



S.,1.

tsyefs, (c) to €armark depres$ons th'!.'"].^!1* dewlopec

'*th time anrl {d} * ia""itiy poftrtng of watl1 ofr d.le landtli

cov8r. Aueast one 
'nip""don 

shall be carned 
- 
out <funng tr

*int*Oi.ttty afler the peak of the monsoon seasoi'

Closed landiils snuw s gnificant EeltiBmenl- Rectificatror''

leasures shal! not oniy re-istablish Fre initial' slops of'ltte @vet

ior proPer ,rrt""" *ti"it'n-"O u't shdl aBo.ensura tfial 8ll

:he components ot rne'|;dfifi covar system cmtinue to per{orr'

as originallv "n,',ugid-' 
site mattag"rs +tt-l'^'q stdfui€nl

;;",fi; ino r,not io pu'ioa't"'uy carrY out mair{enance 'rvort''

, i tha lorm oi sorf nrrrni'-re-gradlng ttre cova and''tsrl6gclBting

the landfill cap

]retegswhqt..)(tei1siv.efoslc.nluilylo|nratlonisobsefvec,
i n,;t;i coue' mateiial regradirrQ of covar slopes and rF-

,,*gitation must 
'De roulineli- underJalien'

.t:: .irrl6ce lvoter Lirainage Syslem Tl"'e suriEce weter drarnap'

-,;,stem !s also ,nspect,id ? i': a time'; a year lalto [Cat*8 cracl'':-

r'r dralns cltre r''-, s*iLi're nrs' 1b; lc deirneate .dogged 
dratns'

,iqur.ng rtnrrriri,are "'=-' 
"'p 

''rrr';l 
l'-) * :l13.th: l?-:^I,--j

l.ioaitJO sci rti the -ir!iI ] 4'?ai:' I f''-'srn lti''r1 tntlrate excavalic:'

rneasures Eroi:€n l)lpes and exlsnsrvely cracked dratns rnai

,:quue reprace"r,rn, uh*, frllrng sor; btT:ltltJ to establ's'

,,;;; i;i gravrty iiorv ln ;xtre ne cases where long'lorr:r

.utirt*"n, in,lt u* excessrve ll ihsll becomo- necessary !r'l

]ilake sufip$ and operat", slc|rn \..a!Er pumps laf r.fiorr8l j.

::ccumulaied waier ln lhe drarnage system

iLt ...ies and Leacliale Man;gurtent 51';terns aY-"k!y oPeratlng

ucord ol laacrrote "'; ;;t 'n"n'glmPttt =ry1: shall be rept

l-. the posl-closur. lr"lnio Penolic rtlspgctuon of lha leachsle

:.rnd gas cotlednn syslems !.2 to 4 hmes a year) 13 undarta'{€fl to

,J*n6 urot an pipli,-te"rrrng gas (rf any) and dafilaged or

: togged wellsis;mps- nipa'';-ott t"qt'rret 
-sktlled 

m:inpo'rer

- rd shal{ be C;ilrrel} o'-]t try lne agienciles^op€{attng 
-' 

th€. gas

I reatmenl arra teacnate real;'ent facilrtie6'- Cre'tnay oft9n Yuq
i,l nstall new gas exlrJcirin'werrs and ieacha:e cdledion wdlls ri

lne damagecucloggec Ecililies are inaccessibls slct rrepiilr'able

Enlirnnme[tat tlltoditoring Systerns

Gro r-,r r.l watel monito ng r.4,eii.r .rir qrJ*lltY

radc5E zorig fnoflilorlng lrrslruments shall bo

ltmes I year ro chetk tliar all sYstems are

lhal \!.ll caPs and samPling Ports are nct

qtld

due lt r

or vandahsnrexce: etve settlement

subiected to d8rnagg

t



Env:ronmental moflitoflng syslems have lo b€ maifltatnEd dlr ng lhe
Gnlire post"diisure pEriod. Wherevet' possible. monitonng insrrurllenls
musl be peridically re-ca braled Samplrng devlces shall bG I'cltrnelv
detoxified and also regtrlarly che.rkad for prsper functiorrrr.'; ci ;he
opertng trld closrng of valves Dr sir'T;?-']3 !33der rnechanrsrns

r(1.0- Post-Closurc Criteria

ra] Aftef .doaure of the landflli lhe t)u/ReriopBralsr o, tfit ra,-ldilil

shall maintaln the rnlegflt] ul tire f:nal covet s]€tems ttrt.-iiJurntl

making reparr. as neces:{sry ta reclity ihe sr?! rl*rnerr
subeidirnce o. eros{dn ci the :!-,',Ei

(bl An€l Closure of the landflll. llre owner/opetalDr shall ccr rr()ue to
d,pgate 6ll leachsle. gas and surface waler rllaf l::J l+rller tl

:syqle* s as wpll as c!fitrnu{t €nvrrou,r1Bfilal trontlcnl : ' lh;'
larulttll fu a period of 30 years oi unirl such ltine thal ',arrnihl

leache& is rEl prod{rc',d fc,. 5 conlrnuous vaars

(c1

The |efldlll shali tle abani,arl+,C afler :rl ve;rrs Gj

concehtrdions ol cor(amrrl.rnls rn ill lqur.d 3r,'1
emissions from the landfill nr5r obsen,ed lo be below ;-'
hmib, llowwer, if the €nl,ssrons flonllnllB to be ha;ar
larffill manage menl slralegy sh;lll h;t\.',= :o be er,olv,i:,.'
ye6rs.

: 1,0- FINANCIAL ASSURANCE CRITER'A

Th6. olvnar/oparator shall prepare delatlEd financrai estrnral..': l

iolloflng'

lf afiEf a fE$ yeais of closurc lile leachate ts observed i.1 m€el
all clirdnrge standgds. lhe sarre shail DB drscharqed r!',..'llv t,)

lined drains

)i ..

ia)

1b)

ic)

id)

!eJ

lhe fixed inrlral cost for settrnt r-rr, tlre land{rll facrhty

fhe recurflng annual aosls fcr cp+rslrno lhe facrlrlres

thB cost of hrrrng a thrrd r.:ariy ro rirse the landfill

lhe cosl. ol hrrrng a thud party to conduct post-dosure c6, -. 'Jr 3i)
years sfter ciosure ol the larr.lf ill

the Eosl of hilmg a lhx'd pany to undeilake corr€ctive a,:tron rn
cas6 of 8n gmargency fesullrng in loss o[ ecology dui 'o lhe
fadure d lha syslern duflng lhe adive, closuae and posi.: :osurB
periods

:

re

JL , -:



The or,,,r rer/opgtator shali deniorlstratg the lunds n€eded for (ci. (cl) and

{e} abov€} will be availaDle whenever thsy ar" nesded in tha forrn ol

optrons such'as trust funds. sqely Donds. buer of dedit, inswafic6 etc

12.O. CONTINGENCY PLAN FOR EMERGENGIES

The ov,r-er/operator oi a HW landfrll sha[ prspsre a aoarlingelrcy dart
lisirng rocedures to be execuled immedistely wh€nq€r there is tFe

*xplosr;r: cr unexpected lelease cf hazardous rtasl€ at &e EFdnlt silg

dunng tr''3 aclive period as well as during the closure and pqgtdosrc
p*r,oi. Such a continEency plan shall bo approred by the

SPCEiJ ;JC
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Standard Operating Procedure and Checklist of Minimal Requisite

Facilities for utilizafion of hazardotts waste un{er Rule 9 of the

Hazardous and Other Wastes (Management and Transboundary

movement) Rules,2016

Utilization of contaminated barrels/ containers/ drums

containing hazardous wastes/ chemicals/ oil and

lubricants

(Revised)
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t
utilization of conttminated barrets /contaiuers drurns containing hazardous wastes/chemicals/oil

and lubricants
- !! #

tof orizati by State Pollution Control Boards (SPCBs \/Procedu re for
Po llution Control Committee s (PC ) for utilization of Hazardous waste

I) while granting authorization for utilization of hazardous wastes, sPCBs/PCCs shall

ensure ihat authorization is given only to those wastes for which Standard Operating

Procedures (SOPs) for utilisation have been circulated by central Pollution conlrol Board

(CPCB) ensuring the following:

a) The waste (intended for utilization) belongs to similar source of generation as

specified in SOP.

The utilization shall be similar to as desc;ibed in SOP.

End-use/ product produced from the waste shall be same as specified in SOP'

Authorization shall be granted only after verification ofdetails and minimum requisite

facilities as given in SOP.

Issuance of passbooks (similar to passbooks issued for recycling of used oil' waste

oil, non-ferrous scraps, etc.) fo'maintaining records ofreceipt ofhazardous waste for

utilization.
Monitor closely the quantity of hazardous waste (contaminated barrels/ containers/

drums) being sent by generatorr; and the quantity being utilized by authorized facilities

in manufacturing of magnesium chloride.

2) After issuance ofauthorization, SPCBs/PCCs shall verify the compliance ofchecklist and

SoPonquarterlybasisforinitiallyear;followedbyrandomchecksdrrringsubsequent
period for at least once a year. The. compliance reports may be submitted to CPCB'

3) In-case of lack of requisire infrastructures with the SPCBs/?CCs, they may engage 3'd

party institutions or laboratories having EPA, 1986/llABL/1S017025 accreditation /

recognition for monitoring and analysis ofprescribed palameters in SoPs for verification

purpose.

4) SPCBs/?CCs shall provide half yearly updated list of units permitted under Rule 9 of

Hazardous & other wastes (Management & Transboundary Movement) Rules, 2016

(HOWM Rules, 2016) to CPCB and also upload the same on SPCB/PCC website,

periodically.

5) Authorization for utilisation shall not be given to the units located in the staterunion

Territory where there is no Common TSDi, u;rless the unit ensures auri]orised captive

disposal of the hazardous waste (generated during utilisation) or its complete utilisation

or arrangement of sharing with any other authorised disposal facility.

ti) In case of the utilization pn.rposal is lot siruilar with respect to sourcc of generation or

utilization process or end-use as outlined in &is SOP, the same may be referred to CPCB

for clarification /condilcting trial utili:ation studies and deveioping SOPs thereof.

7) The source and work zone statrdards suggested in the SOP are baseC on EPA notified and

OSHA standard respectivaly, however, SPCBs,4CCs may impose more sffinger '
standards based on the location or process specific conditions.

8) SPCBsiPCCs shall ensure that the utilizer olColtarninated banels/containcrs/drums shall t
maintain daily records in National Hazardous Waste Tracking System 6lrHw15;. 

W

b)

c)

d)

e)

0
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t . Utilization of coutaminated barrels /coutainers drums containing hazardous wastes/chemicals/oil
and lubricants

12.0 Utilization of Contaminated barrels/ containe^'s/ drums containing hazardous rYastes/

chemicals/ oil and lubricants:

T1,pe of HW Source of generation Recovery /Product

l2.l Source of Waste:

Contaminated barrels/ containers/ dnrms containing hazardous wastey chemicals/ oil and

lubricants generated from all industrial processes (except pesticides industry) is

categorized as hazardous waste category 33.1, ofSchedule-I of HowM Rules, 2016, which

is required to be disposed in an authorized disposal facility in accordance with

authorization condition, when not utilized as resource recovery.

I 2.2 Utilization Process

The utilization of contaminated barrels/containers/drums for further re-use involves lwo stage

clezrning i.e. Caustic /surfactants (detergent) cleanirrg in hot water, followed by Iiesh water

cleaning with fixed nozzles arrangement. During the rirst stage ofwashing i.e. cleaning with hot

water with caustic solution tp to 2Ya concentration or adequate qu?ntity of detergent shall tre

carried out. In case ofproducing plastic granules, there should be two-stage cleaning as specified

above followed by shredding. The waste water is recl cled after treatment'

Residue cleaning

To
Washing

Two
sf -.ge

Cleaning

Fresh Water Washing

Contaminated barrelsi

containers/ drums containing

hazardous rvastes/ chemicals/

oil and lubricants
(Category 3.1.1, of Schedule-I

of HOWM l<ules,20l5

All industrial processes

except pesticides industry

I
Cleaned Barrels/ Container/ Drums

Figure.l,:Processllowdiagramforcleaningof"onlnainalgdfigtrrels/aontainefs/drunls

Waste Management-Il Division, CPCB, Delhi 2 | P a -

Contaminated Banels/
Containers/ Drums

TSDF

oil &
Lubricant

Soaked

Dust

Caustic (2%)/Surfactant in hot water

Cleaned barrel and drums I

for industrial re-use and/or
produotion of plastic
granules 
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l
tJtilization of contaminated b.rrrels /containers drums containing hazardous rvastesTchemicals/oil

and lubricants

i 2.3 Standard Operating Procedune for utilization of contqminated barrels/ containers/ d rur.rs

This SoP is applicable only for utilization of contaminated barrels/ containers/ drums contalnrng

hirzardous wastes/ chemicals/ oil and lubricants generated from all industrial processes

(except pesticides industry).

1 ) Collection Storage & Handling of contaminated barels/containers/drums:

.fhe unit shall procure only those drums for washing whose contenls ale compatible with cold

water/hot water/dstergents/caustic solutions and do not react or become spontaneously

flammable or give off ffammable/toxic gases in contacr with the same'

Transportation of contaminated barrels/containers/drums shall be canied out by sender or

receiver (utilizer) afer obtaining authorization from the concemed SPCB under the Hazardous

and Otler Wastes (Managemer,t & Transboundery Movement) Rules' 2016'

It shall be ensured that the contaminated containers/drums/barrels to be procured from the

units,whohavevalidauthorizationforthesamefromtheconcemedState?ollutionControl
BoardasrequiredundertheHazardousaldotherwastes(ManagementandTransboundary
Movement) Rules,2016.

2) The cleaning of barrels/ containers/ drunrs contaminated with chemicals generated from all

industrial processes except pesticides industry and not exhibiting characteristics of class C3'

c4, c5, i6 and cl I of scliedule II of HowM Rules, 201 6 and also does not liberate toxic

gases in contact wittr air or water'

3) I'he unit shall provide separate coveled storage a;ea for both contaminated containers and

cleaned contdiners so as to eliminate rdin water intrusion. Furthei, the sheds sl-all have proper

slopeandspillagecollectionpitsoascoliectspillages/floorwashings.Thecollected
spiitages/floor washings shall be channelized to Effluent Treatment Plant for their treatment'

4l There shall be a desigrrated space for dry draining of drums contaminated with oils &

lubricaats where drums to be hanged in inverted position on saw dus{ bed for 2-3 hours belore

washing. Oil & lubricant soaked dust to be collected and send to TSDF for disposal, the liquid

effluent shall be charLnelized to Effluent Treatment Plant for treatment'

5) Some vapors may liberate at the time of opening of cap of drums containing chemicals rvhich

may not be safe for the workers/persormel. Therefore, it shall be ensured that:

i. The cap ofthe drums shall be opened only in well-ventilated area'

ii. The personnel handling the drum shali wear Protective gas mask while opcning the dnrm.

iii. Exhaust/suction blowers shall be provided in the shed area where drums will be opened as

weil as area, where these are proposed to be hanged invertedly'

6) The manifest system and logbook should be maintained. Labeling should be done on ail

contaminated drums indicating source, date of receipt and chemicals/ hazardous waste which

were stored.

7) 1'lte unit shall ensrre that prior to clean-ng of contaminated containers/drums/barrels; the left-

over c :.residual matedal in the drums is sal'ely transferred into a separate container for storage

ano disposal at common Treatonent Stcrage and Disposal Facility ('fSDF)'

8 ) For washing of the drums/containers in both stages, the number of nozzles in I HP punp shall

not exceed 03. Each of thcse noz-zles :an clean maximum 02 nos. of used drums per hour

3lPage\\raste Management-Il Division, CPCB, Delhi



t Utilization of contaminated barrels /containers drum:- containing hazsrdous wastes/chemicals/o il

and lubricar,ts

10)Theunitshallprovidebundwallalongthecontaingrstorageandwashingareawithproper
slopeandcollectionpitfoicharure]izationtoEffluenttreaElrentplantforfurthertreatment.

11)Thereshouldbeasepalateareawithprovisionofhosepipewithspraylozzleforwashing
outer surface ofthe containers along with proper slope, periphery drainage' oil and grease trap

andcollectionpitfollowedbycharurelizationtoEffluentTreatrnentPlantfortheirtreatment.

12)The effluent generated shal1 be evaporated and /or Physico-chemically treated l''y

neutralization,coagulation,sedimentation,aeration,andfiltrationforrecyclinginlhewashing
:)rocess, as a: plicable.

l3)Incaseofevaporator,theflowtotheevaporatorshouldberegulatedbasedonheatingcapacttl.
ofthe evaporator' The vent ofvacuum fump ofthe evaporator should be elevated at least up

to 6 mtr above the roof level. MEE is preferred over simple evaporator. Water flow meter'

shall Le installcd at thc inlct to evaporator and at the inlet to ETP'

14)The unit should ensure zero discharge by recycling of treated wastewater in the washing

process.

15)llfeasible,tlreruritshallbecomemetrtbet.ofCommonEffluent'TleatnentPiant(CE1.P)aIx1
send their effluent for final treatrnent and disposal to CETP'

16).fheunitshallensuret}ratallpersonnelinvolvedintheilarrtoperationshallwearproller
personal protective equipment such as masks' safety gloves' goggles' safety shoes etc'

17) The monitoring of the effluent for the parameters specified il the Consent issued by the

concemed SPCB shall be "J"i "* O*nerly through NABL/EPA accredited laboratory and

report shall be submitted quarterly to the concemed &e SPCB'

18) Transportation of the contaminated drums and residuos generated ftom cleaning shall be

carried out ty ,.ra", o, ,""Jiu". 1a^.n "t.*"., 
/ TSDF operator) as per autiorization issuc.i

by concemed SpCg *a"t th" H--do" and Other Wastes (Management and Transboundary

Movement) Rules, 2016'

19)The residue generated from the drums' evaporator and sludge generated from ETP shall be

packagedal]dtemporarilystoredinadedicatedhazardouswastestoragealeaandsenttoTSDI..
within 90 days from generation of the waste as per the co[ditioDs stipulated urLder'

consent/authorizatio, i''tl]"a'U]'.*ncerned SPCB' Such hazardous waste shall be stored r-:Ildet

covered shed with proper ventilation'

2o)Priortotheutilizationofhazardouswaste,theunitshallobtairautlrorizationforstorage,
utilization and disposal of hazardous waste ftom the concemed SPCB/PCC under HOWM

Thus, number of nozzles and pump capacity thereof shall acco rdingly be installed for the

permitted quantity of drums to be washed/day'

9)Thenozzlesshouldhavemultiplejetstoensurethatwaterjetshitentireinnersurfaceofthe
containers.

I{ules, 2016.

21)The r.,nit shaLl maintain proper ventilation in the work zone and process areas' All persorulci

involved in the Plant cPeration shall wear Proper Per soual protcctive equiPment (PPE) speciiic

to the Process operations involved and tYPe of chen'icals handled as per Material Sa+bty Data

Sheet (MSDS). The safetY precautions of the worker shall be in accordance with the Fact

Act, 1948, as arnended frorn time to time'

Waste Managementll Division, CPCB' Delhi
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and lubricants

22)ln case of environmental damages arising due to improper handling of hazardous wastes

inciuding accidental spitlage du:ing generation' storage, processing' transportation 3nd

clisposal, the occupiir (sender or receiver, as the case may be) shall be liable to implement

imrnediate response measures, environmental site assessment and remediation of

Contaminated soil/ groundwater/ sediment etc. as pel the ,,Guidelines on Implementing

LiabilitiesforEnvironmentalDamagesdueroHandling&DisposalofHazardousLlaslesand
I'enalty " published bY CPCB'

23) The unit shall provide suitable fire safety arrangements and flame proofelectrical fittings'

24) During the process ofutilization and handling ofhazardous waste, the unit shall comply rvirh
-."qri.l-"ni 

in accordance with the Public Liability Insurance Act' 1991 as amended'

5lPa6c

wherever apPlicable.

12.1 ProductUsage/Utilization

2

cleaned barrel, containers and drums for sent for industrial re-use and/or production of

plastic granules.

The pre-existing labels on the drums/contailers should be removed physically or rvith

solvent then wi} a paint and the cleaned containers should be labeled with following

promincnt indelible toxt

"Drum Cleaned bY: IWs- 

-;
Date:- "

"For industrial use onlY
.NOT FOR STORAGE OF ANY FOOD MATERIAL".

3.Theabovelabellingisnotapplicableincasethecleaneddru,nsaredismantled,si]]iedded
and re-cycled.

1 2.5 Rccord/Returns Filing

1) The ruit shall maintain a passbook issued by concem SPCBIPCC and maintain details of each

procurement of contamhrated barrels/containers/drums as mentioned below:

- Address of the sender

- Date of disPatch
- QuantitY Procured
- Seal and signature ofthe sender

- Date of ReceiPt in the Pre mises

2) A log book with infor.mation on source and date of procurement of of contaminated

barels/containers/dr,ums, date wise utiiization of the same, hazardous waste generation and

its disposal, etc. shall be maintained including analysis report of fugitive emission monitoring

& effluent discharged, as applicable.

3) The unit shall maintain record of contaminated barrels/containers/drums generated, utilize'l

and cisposed as per Form-3 & also file an annual retum in Form-4 as per Rule 20 (1) aad (2)

of HOWM Rules, 2016, to concemed SPCB/?CC.

4) The unit shall submit quarterly and annual information on quantity ofused dnrms procured &

cleaned and their.source, mode ofcleaaing the dnrm (i.e. detergenr/caustic soiution), quantity

of waste water generated, teated & recycled and residue generated ((i.e. left over residue,

waste Management-Il Division, CPCB, Delhi

utilization of contaminrted barrels /conteiners drums containing hazardous wastes/chemicals/oil
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I Utilizarion of contaminated barrels /containers drums containing hazardous wastes/chemicals/oil
arrd lubricants

qre.*---_,.s

Evaporator residue & ETP Sludge) or resources conserved (specifying the details like type

and quantity ofresources consewed) to the concerned SPCB.

5) The unit shall use NHWTS to manage the manifest, enter daily records of quantity generated.

disposed, etc,

i i.6 Siting of Industry

Facitities for utiLzation of of contaminated barrels/containers/drums be preferabiy located in a

notified industrial area or industrial parld estate/ cluster and in accordance with Consent to

Establish issued by the concemed SPCB/PCC. This may not be applicable to ttre facility alrcady

engaged in the utilizat,on of contaminated barrels/containers/drums and have obtained

CTE/CTO.

12.7 Checklist of Minimal Requisite Facilities

',r. No. Particulars

Separate covered storage area for both contaminated containers and cleaned containcrs

ExhausV Suction blowers in ths curttarn ir,ated drunrs/container haldling ind slorage

areil

Sizelcapacily of storage sheds to be adeq,rale to store at least 7 days requirement of

cont aroinated drums

Shed with dry draining facility for used drums, having saw dust bed for dry draining of

dily/ lubricart/ greasy drums

Two stage clearring faci lity (i.e. hot water with caustic solution/ detergent follo

fresh water cleaning) having fixed nozzles arrangement'

Bund wall along the container storage and washing area.

Separate area with Provision for washing outer surface of the containers with Peripherl/

drainage, adequate sloPe and collection pit and channelizing to ETP.

Designated space for drum cleanings channeli zed to Effluent Treatment Pla-nt

wed 
I

Effl uent Treatment Plant and-/or Forced Evaporator of adequate caPacity.

Sludge drying Bed of adequate stze

Zero dischargc bY evaporation of the effluent andl or recYcling of treated effluent in

washing process or member of Common Effluent Treatrnent Plant'

Water flow meter at the inlet to evaporator and ETP.

Vent of vacuum pumP (if any) elevated at least uP to 6 m1r above the roof level

Separate covered hazardous waste storage area to store hazardous waste generatcd

during the utilization Proce ss viz. left o"er residues from contained drums, residue

from forced evaporalor and ETP sludge'

6lPagt

1

2

-j

6

1

8

Number of nozzles for 1 HP PumP shall not exceed 03.

hi contarnersoftheet t rnner surfaceentlre1wa Iureens thatIt Ie toetsul _tM p J

r0.

12

l.).

14.

15.

16.

Waste Management-Il Division, CPCB, Delhi

with proper slope and spillage collection pit and gh6nnslizing to ETP'
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stanclard operating Procedure and checklist of Minimal Requisite

Fzrcilities for utilization of hizardous waste under Rule 9 0f the

Hazardous and Other Wastes (Managernent and Transboundary

Movement) Rules, 2016

Utilization of Used Oil and Off Specification Produr:ts (Sharnpoo,

Detergeut & Cneams) f;; )i--ecyrling
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December, 2021

Central Pollution Controi Board

(Ministry of Environment, Forest & Climate Change,

Government of India)
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.t'
Utilization of Used Oil and OIfSp ecifi c ation P roducts (Shampoo' Det€rgert & Creams) for Recycling

fh olt7 n tlv Sla fe Pollution I BoardsProced ure fo r srant of a atio
(SPCBS)/P0llution Control Committees (PCCS) for utlllzition of Hazardous waste

l) While granting authorization for utilization of hazardous wastes, SPCBS/PCCS shall

ensure that authorization is given only to those wastes for which Standard Operating

Procedures (SoPs) for utilisation have been circulated by Cental Pollution Control

Board (CPCB) ensuring the foilowing:

a. The waste (intended for utitization) belongs to similar source of generation as

specified in SoP.

b. The utiliztion shall be similar to as described in SoP.

c. End-use/ product produced from the waste shall be same as specified in SoP'

d. Authorization shall be granted orly after verification of details and minitnttm

requisite facilities as given in SoP.

e. Issuance ofpassbooks (similar tc passbooks issued for recycling ofused oil, waste

o il, non-ferrous scraps, etc.) for rnaintaining records ofreceipt of hazardous waste

for utilization.

2) After issuance of authorization, SPCBs/PCCs shall veriry the complianee ofchecklist

and SoP on quarterly basis for initial 2 years; followed by random cheoks during

subsequent period for atleast once a year.

i) In-case of lack ofrequisite infrastrucrures with the SPCBs/PCCs, they may engage 3'd

parry institutions or laboratories having EPA, I 986/NABUISO I 7025 accreditation /

recognition for monitoring and analysis of prescribed parameters in SoPs fot

verification purpose.

1) SPCBs/PCCs shall provide hallyearly updated list of units permitted undel Rule 9 oi'

Hazardous & Other Wastes (Managernent & Transboundary Movement) Rules, 20 l6

(HOWM Rules,20l6) to CPCB and also uptoad the same on SPCB/PCC website'

periodically. Such updated tist shall be sent to CPCB on halfyearly basis i'e', by JLrly

and Jartuary respectivelY.

5) Authorization for utilisation shall nct be given to the units locatEd in the state/union

Territory where there is no common TSDF, unless the unit ensures authorised captive

disposal ofthe ha::ardous waste (generated during utilisation) or its complete utilisation

or anargentent of sharing with any other authorised disposal facility'

6) .ln case ofthe utilization proposal is not similar with respect to source ofgeneration or

utilizationprocessorend-useasoutlinedinthissoP,thesamemayberoferredtoCPCB
folclalification/conductingtrialutilizationstudi]sanddevelopingSoPst}rereof.

7) The source and work zone standards suggested ilr the SoP are basod on E(P)A notified

and OSHA standard respectively, however, SPCBVPCCs may impose more stringent

standards based on tle location or process specific conditions'

,/.
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tililization of Used Oil and Off S fication Products (Sham oo, Deter t & Creams) for Re ling

75.0 Utilization of h^zardous waste (H.W):

Source of generation

Cff specification Products

generated during

manufacturing of health care

product and used oil from

service station/ other

industries etc.

75.1 Source of Waste:
Off Specification Products generated during manufacturing of health care products and used

oil from service statiod other industries etc. the hazardous wastes are listed under the Category

28.4 and 5.1oi Schedule I of HOWM Rules, 201 6.

75.2 UtilizationProcess

a.) l)sed oil:

Used oil generated frOm serviCe stations and hy.lro power generation units is collected and

undergocs pre-trcattlgnt, cent|ifugation and dehydtatiorr whete the watel fionl the oil and

sludge gets separated. The sludge generated will be sent to TSDF and collected uater will be

treated in the ETP. The refined oil will be sold to tyrc manufacturers and Bitumen companies.

Used Oil undergoes

(Pre Treatment,

Centrifirgation &
Dehydration process)

in tl:e rcfining

_>

Residuals store at sludge arca

and send to TSDF

Collected water will be fed of
installed ETP for treatment

Product (Recycled oil) to

Tlre manufacturers and

Bitumen companies

Figure: l-Pracess Jlow diagram-for utilizaliott of (lsed oil.

Waste Vlanagement-il Division, CPCB, Delhi 2lPage

Recovery,{Prod uct
Eir & floor washing solution,

Tyre polishing, Tent houses to

wash their tent cloths & carpets

respectively. Used oil recYcled

and send to Tyre manufacturers

and Bitumen companies

Specification Products

(Shampoo, Detergent &
Creams), Category 5.1 and

28.4 of, Schedule I (of
HOWM Rules, 2016)

respeclively.

Used Oil and Off
Type of IfW

.1

I

Used oil from industrial units

and service station

----l
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\ Utilization of U:ed Oil and Off Specification Products Sham Det t & Creams

Off specification

shampoo/ crcarn/

, detergent from factories

Plastic sachets/ tubes / bottles

will Shredded inside the

shredding machine

shampoo/ creamr'

detergent

Shredded plastic material will get

washed and dried on mesh. Effluent

will discharge to ETP

Pass through ganular formation machine

to form granules &/ to the vendors (as

per consent).

15.3 Product Usage / Utilization

Off-specification products i.e', shampoo, cream and detergent recycled to produce Car & floor

washing solution, TYre Polishing and for tent houses to wash their tent cloths & carpets

respectivelY. Used oil recycled and send to Tyre manufacturers and Bitumen compan l es.

b.) Off specification Products:

Off specifi:ation products (i.e,, shampoo/ cream/ detergent) will be collected fi'om (he

factories. Removal oi shampoo/ crearn/ detergent from sachetvtubes/ bottles will be carried

out.at the unit primases. Ft'rther plastic tubes / boftles will be shredded' Plastic material and

material (shampo ol (xeaml detetgent) will get screened and the material is sent to recycler'

Plasticmatcrialwillbewashedandkeptfordryingonthemesh,ellluentwillbedischargedto
ETP. Cleaneti plastic material will be sold to granular manufacturer plants' Color will be added

to the material (shampoo/ cream/ detergent) 8nd then recycled Shampoo shall sell to Carltloor

washing solution manufacturers' recycled creams to Tyre polishing vendor and recycled

detergent to tent houses to wash their tent cloths & ( arpets

for It clir

IRecycled Products to

respective vendors

lPage

Color will be added to

the collected shamPoo

Remove the shamPoo/

cream/ detergent ftom

sachets/ tube / bottles

Waste Management-II Division, CPCB' Delhi

I

Figurez Z-Process flow diagram Jbt' utilization of Off-specilicalion product'



Utilization of Used Oil and Off Specifi cation Produ.rs (Sham oo, Detergent & Creams) for Recyclin;
I

75.4 Standard Operating Procedure for utilization

This Sop is applicablc only for utilization ofUsed oil and Olfspecification products (Shampoo'.

Detergent & Creams) for Recycling.

l) The unit shall ensure the removal of shampoo/ cream/ detergent from plastics (sachets/

tubes / bottles) through proper segrcgation method and further plastics contents shall be

handled (i.e., recycled &/ disposed) ln accordance with "PIastic Waste Managetnent Rules,

2)16".

2) Used oil procured for recycling shz ll meet the specification mentioned in the part A of

Schedule V (HOWM Rules, 2016).

3) The unit shall install fir"fighting sys.em specially in rhe Used oil handling area'

4) Used oil and its recycled product shall be handled in compatible containers with an

unbroken screw toP lid.

5) The unit shall ensure control of fugitive emissions through dust/ftrm€s extraction system

followed bv APCD such as wet scrubber (As prescribed in the consent) near plastic

shredding and extt'uder machine area.

6) Products recovered from recycling the off specification products shall not be sell as

products that intend to intended to be ru'-bed, poured, sprinkled or sprayed on, or

introduced into, or otherwise applied to, the human body or any part thereoffbr cleansing,

bcautiffing promoting attractiveness or altering the appearance.

7) Treatment and disposal of wastewater: wastewater generated from floor-washings,

spillages, washing plastics, collected water lvhile recycling the used oil, scrubber bleed

shall be treated in an Effluent Treatment Plant (ETP) or may sent to Common Effluent

Treatment Plant (CETP) for final disposal or be treated further in a capti\/e facility to

comply with surface water discharge standards. ,n case ofzero dissharge, the treated waste

water ftom ETP may be managed as per conditions stipulated by the concemed

SPCB/PCC.

8) The treated effIuent shall be discharged in accordance with the conditions stipulated in the

Consent to Operate issued by conce,n.d SPCB/PCC under the Water (Prevention and

Control ofPollution) Ac\ 1974.

9) Shampoo, Detergcnt, Creams & Used oil shall be collected and stored under cool, dry,

well ventilated covered storage shed(s) with impervious floor within premises. so as to

el;minate rain water intmsion. Further, the storage sheds shall have proper slope and

coliection pit so as to collect seepage/floor rvashings. The collected seepage/floor

washings shall be channelized to ETP for treatment.

l0) The unit shall maintain proper ventilation in the work zone and process areas. All
personnel involved in the plant operation shall wear proper personal protective equipment

(PPE) specifrc to the process operations involved and type of chemicals handled as per

Material Safety Data Sheet (MSDS). The safety prccautions of the wor*er shall be in

accordance with the Factory Act, 1948, as amended from time to time. 
-./-

wasre Management-ll Division, CPCB, Delhi fir, " 
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\
tion Prod ucts (ShamPoo , Detergent & Creams) for Rccl r:littg

Utilization ol Used Oil and Off Specifica

wherever applicable.

15.5 Record./Returns Filing

3) The unit shalt maintain record ofhazardous waste generated' utilized.and disPosed as Per

I l) The hazardous wastes generaled during recycling of Shampoo' Detergent' Creams and

used oii (namely Oil sludge, APCD residue, F'TP sludge etc') shall be collected and

temporarilystoredinnon-reactivedrums/bagsunderadedicatedhazardouswastestorage
area and sent to authorized common'lsDF or other authorized facility within 90 days flotn

generalion of the waste in accordance with the authoriz'tiotr issue<i by the concerned

SPCB,/PCC.

I2)TheUscdoilandoffspecificationl,roductsshallbeprocuredfromauthorizedindtlstries
under I IOWN4 Rules, 2015.

l3)TransportationofUsedoilandoffspecificationProductsshallbecarriedoutbySelldel
lgenerator; or receiver (utilizer) only after obtaining authorization from the concerned

SPCBIPCCunderHoWMRules,20l6'Requisitemanifestdocumentshallbefollowedas
laid down under the saiC Rules.

14) Prior to utilization of Used Oil anci Off Specification Products' the unit shall obtain

authorization for storage, utilizalion anu disposal of Used oil and Off specification

products (Shampoo, Detergent & Crearns) from the concerned SPCB/PCC under HOWM

Rules, 2016.

l5) ln case of environmental damages arising due to imoroper handling o[hazardous wastes

including accidental spillage during generation, storage' processiDg' transportation and

disposal the occupier (sender or receiver, as the case may be) shall be liable to implement

immediare response measures, environmental site assessment and remediation of

contaminated soiy groundwater/ sediment etc' as per the "Guidelines on Implementing

Liabilities for Environmenral Damages due ro Handlirry & Disposal ofHazardous Wqsles

and Penalty" Prtblished bY CPCB.

l6) The unit shall provide suitable fire safery anangements and flame proofelectrical fittings

l7)Duringtheproces;ofulilizationandhand|ingofhazardouswastetheunitshallcornpll,
with requirernenl in accordance with the Public Liability Insurance Act' 1991 as amcnded'

l) The un it shall maintain a Passbook issued by cor':em SPCB/PCC and maintain Cetails of
-' 

"u"h 
p.o.rr.aent ofused oil and Offspecificati-ln products as mentionsd below:

- Address ofthe sender

- Date of dispatch

- Quantity Procured

- Sealand signature ofthe se:rder

- Date of ReceiPt in thePremises

2) A log book with information on to"tt and date of procurement of Used oil and Off

specification products, date wise utilization ofthe sam6' hazardous waste generation and its

disposal"etc.shallbemaintainedincludinganalysisreportoffugitiveemission
monitoring & effluent discharged, as applicable'

5lPage
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t-tiiization of Used Oil and Off Specification Products iSham o, Dete ent&aicams for Ilccycli rr

.1)

?5.6

Form 3 & file annual returns in Form 4 as per Rule 20 ( I ) and (2) of the HOWM Rules'

2016.

The unit shall suSmit quarrerly and annual information on hazardous wastes consumed, its

source, products generated or resources conserv3d (specifying the details )ike, type and

quantity ofresources conserved) to the concerned SPCB/PCC'

Standards

Fugitive emission in the work zone area shall comply with the standards a-s prescribed

by the concerned SPCB,PCC.

lvlonitoring ofthe Fugitive emission shall be carried out quarterly foi first ycar followed

by at least annually in the subsequent year ofutilization. The monitoring shall bd carried

out by ISO 17025 accredited or EPA, 1986 approved laboratories and the results shall

be submitted to the concerned SPCB/PCC on a quarterly basis'

Standard for wastewater discharge: Treated emuent shall be discharged'in accordance

\vith the conditions stipulated in consent to operate issued by concerned SPCB/PCC

rrnder the water (Prevention and Control of Pollution) Act" 1974. In case of zero

discharge or no discharge condition stipulated in the said consent or non-availability of
CETP, zero discharge shall be met.

r)

2)

15.7 Siting of IndustrY

Facilities for utilization ofUsed oil and off specification products shall be preferably located

in a notified industrial area or industrial parklestate/cluster and in accordance with Consent to

Establish issued by the concerned SPCB/PCC.

75.8 Size ofPlant and Efficiency ofUtilisation

This soP is applicable. for utilization ofUsed oil and offspecification products recycling. The

yield of recycling during trial run is observed around 96 - 99 % for Offspecification products

ancl 84 - 87 % for Used oil. Therefore, requisite facilities ofadequate size ofstorage shed and

other plant & machineries shall be installed accordingly

75.9 Checklist of Minimal Requisite Facilities

Fumes extraction system followed hy APCD like wet scrubber near plas tic shredd in

and extruding area.

3)

Wasrc Management-lI Division, CPCB, Delhi 6lPage

l. l,{o
Cool, dry well-ventilated coverr:d sheds for Used oi I and Offspecification products and

process activities within premises and dedicated hazardous storage area for temporary

storage ofhazardous waste generated during utilization process.

2 Compatible containers with an unbroken screw top I id for used oil.

Firefighting system with alarm in the Used oil handling area.

Shredder and ETP

)

Particulars

4.

l.
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STANOARO OPERATING PROCEDURES
for

Recycling of Lead Scrap/ Used Lead Acid Batteries such as Lead Acid Battery
plates, Rains, Rinks, Radio, Racks, Rakes, Ropes, Rono, Rents, Relay, Rails and
oth er Lead Scrap/Ashes/Residues etc.

l.Requirements for seeking permission for import of Lead Scrap/ Used Lead
Ac id Batteries for recycling

Any Unil desirous of importing lead scrap/ used lead acid batteries should have valid

authorizalion from the concerned SPCBiPCC uncl.er Hazardous and Other Waste
(Management &Transboundal Movement) Rules, 2016. The requirement (pertaining to
recycling facilities and standard operating procedures) for grant of authcrization to such
Units are given in this SOP at Annexure-l;

1.1

1.1.2

11.4

lmport of lhe used lead batteries should be done in pallets and it should be either slretch
wrapfed or shrink wrapped to the full height of the pallet stack and should be air tight to
avoid any gas witlrin the pallets. The wrapping should be abrasion and pierce resislant
The pallels used should have sufficient weight bearing capacity and impact resistance.

The pallet should be loak-proof and sho l.l he labelled as acid containinq material;

1 .1.3 lmported used lead acid batteries should have the caps of cells properly tightened in place

at the time of transportation.

1.1 .4 For considering applioalions for import ol lead scrap/ used lead acid batteries, the
following €re also required along with filled up application in Form-S:

i. Valid Consent to Establish (CTE), Consent to Operate (CTO) under W ater (Prevention
and Control of Pollution) Acl, 1974 and Air (Prevention and Control of Pollution) Act
1 98.1;

ii. T he analysis reports of stack emissions, waste waters. ambient air, . work zone
environment, soil and ground water specially in respect of lead content;

iii. The latest blood analysis report in respect of blood lead level of workers engagec in

the Unit fro;n accredited laboratories;
iv. Justification notes for import of lead scrap/ used lead acid batteries;
v. Geotagged photographs & geolagged video of running plant and facilities including

pollution control devices;
vi. Acknowledgement for receipt ol copy of application from concerned Slate Pollulion

Control Board (SPCB) / Pollulion Control Committee (PCC);

ln addition lo the above, those drsirous of importing used lead acid batteries (Rains &

Rinks) have to fulf,l the following requirements:
i. Should have registration on the EPR Portal under Batlery Waste l'/anagement

Rules,2022:
ii. Should have registration on the EPR Porlal under Plastic Waste i\4anagement

Ru16s,2016 and amendmenls lhereof ,

Waste Management -lll Division, CPCB-Delhi
1
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Waste Manag

Should have auio.nalic. battety breaking system having acoustic enclosvre, dust attd

fume extraction system as well as wet separalion syslem for lead and plastic,

Should have mechanical facility for Craining the acicj from batteries into the acid

collection lanki and
Should have rctary furnace with air polli.ition control system.

ement -lll Division,
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Annexure-1.

STANDARD OPERATING PROCEDURES
Recycling of Lead Scrap/ Used Lead Acid Batteries

Grant of A,uthorization by SPCBs/PCCs

I .l Any person who desires to set up a recycling Unit for recycling of lead bea r!ng
waste such as scrap/used lead acid batteries, Lead acid battery plates,
Radio, Racks, Rains, Rinks, Rakes, Ropes, Rono, Rents, Relay, Rails and
olher lead scrap/ash es/re sid u es etc. shoujd submit an application in Forml of
Hazardous tand Other Wastes (Managerent and Transboundary Movement) Rules,
20,,6i acoomp8nied with copies of the fo[owing documents for,5e grant of the
authorization lo concerned SpCB/ pCC.

i. consentto establish granted by the state polution conrrol Board under the waler
(Prevention and contror of pollution) Acr, 1974 (zs ar 1gz4) and rhe Air (prevention
and Conlrol of Pollution) Aci, 198.1 (21 of 1981);

ii. consent to operate granted by the stare polution contror Board under tlre water
(Prevention and contror of Polution) Act, 1974 (2s or 1g74) and/or Ar (prevenrron
and Control of Poltution) Act, .1981, e1 ol 1gB1)l

iii ln case of renewar oi aurhorization, a seif,certified compliance repod in respect of
effluent, emission standards and the conditions specified in the authorization for
hazardous and other wastes;

iv. Process frow chart ofrecycring orreprocessing ofread scrap/ used read acid
battery scraps along with the details of equipment installed.

v. Proof of instailed capacity of plant and machinery as per regislration issued by
District lndustry Centre or any olher authorized government agency.

vi. Membership of Treatment, Storage and Oisposal Facilily (TSDF) for final
disposal of slag after recycling of lead bearing waste;

vii. Detairs of Air po[ution contror systems (Apcs) instaled in the unit arongwith the diagram and their specification,

viii Details of Effruent rreatment prant (ETp) for lreatment of acidic waste waterand d ischarge from scrubber;

ix. Details of on-site secured slorage (covered) facilily for slags generated
d u ring lhe recyclin g process;

x. Details of covered storage space having impervious fooring for slorageof raw material and tinished products-. nciO proof flooring in usedbatteries storage and breaking areas

Waste Managemont -lll Divisi on, CPCB-Delhi
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1.1.2 After receiving the application, the designated officer/officers should examino it
and the shortcomings if any be comnrunicated to the applicant within 7 lvorking
days of receiving the application;

After obtaining the required information /documenls frorn the applicant, a dry
inspeciion has to be carried out by the concerned SPCB/PCC for veritication of
the installed facilities. ln the inspeclion report, the inspecting officer/officers
shall certify that he has seen the recycling facility and also shall detaii out the
p.llution control equipmenl installed in lhe recycling Unit and put his signature:

1.1.4 On the basis of inspection repoi-t the SPCB/ PCC, after being satisfied thirit
the applicant is having environmenlally sound technology, requisite
iechnlcal capabilities, adequate facilities & equipmenl, shall grant authorizatiorr.
lf required, the SPCB/PCC at their discretion may constitule a commjttee to
examine the proposals seeking authorization and to recommehd for giant of
a uthorization;

Ll.5 The authorization Cerlificate shall be granted by tbe State Pollulion Control
Board/ Pollution Control Committee along with a Passbook:

l.l .6 The authorization issued is valid for a period of five years, unless the operation
ls discontinued by the Unit or the authorization is suspendad or cancelled for any
violation of ru les/ccn d ition s specified in authcrization certificate;

7 SPCBs/PCCs is expecied to dispose applicalions for authorization as stiputatcd
in the HoW(M&TM) Rules 2016 within a period of six months from the date of
receiving applicaiion completed in all respect. SPCBs/POCs shall carry orrl
performance evaluation of the pollution control devices including L:TP for

assessing adeguacy (meaning whether capable ofcontrolling pollution or nol) oi
pollution control equipment. The inspection report has to De certifjed by lhc
inspecting officer/officers that he has seen all the pollution control devices which
are part of APCS and ETP in running ccndition and lhe devices & E'l P a re
capable of controllillg pollution; and

1.8
-lhe 

list of the authorized recyclers or re-processors should be regularly updated
and placed on the ofricial \vebsite of the concerned SPCB/PCC. Staten'rent of

authorized recyclers in the State may be sent lo CPCB on yearly basis by all the
SPCBs/PCCs to maintain a centrallzed list of such recyclers in the country at

CPCB website.

LI.9 SPCBs/PCCs lo ensure that the vehicles designated for transportatron of used lead

acid batteries (Rains & Rinks) should meet the crileria laid down at section 5 of this

SOP and should enter the vehicle regislralion number in lhe resp€ctive.authorization
after satisfying thernselves that the vehicle meels the laid down criteria.

4
Waste Management -lll Division, CPCB-Delhi
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2. Minimum required facilities, operating procedures

Type of furnace installed (Rotary/Mandir Bhatli)

a. Rotary furnace with suction hood connected with APCS over the charging point exisls.

b. Mandir Bha.ti with suction hood connected with APCS over the charging polnt and
molten metal tapping point exists.

2.1.1 Furnace connecled with expansion chamber, cooling tubes/ducrs, Cyclone/ l\lulti
Cyclone, Bag filter with pulse jeti mechanical shaker arrangement, Alkaline Scrubber
with'arrangement of alkali dosing, & connected with ETP, lD fan and stack of minimum
3o-meter height. Each stack should have a port- hole (as per specifications given in

CPCB document COINDS-Ill) with platform tor stack monitoring. There should be an
easy ladder for safe access lo stack monitoring platform,

Battery.-Breaking Processes: Afler draining the acid there are two rnodes of braking
of batteries before battery plates are processed for smelting. The first mode is manual
where the battery is cut from top, piates are removed and left over:rcid is drained.
The second mode is where the battery is mechanically broken alonq with casing,

The facilitics required for.nanual dismantling include suction hood connected to
pollutlon control device, arrangemenl for washing of plastic components before being
senl for recycling and acidic water neutralization facility. All the facillties with capacity
more than 5000 MTA should install mechanical/aulomatic battery breaking Units;

The Unlt should have separate covered storage space, having impervious acid proof
flooring with.a.id collection tank connected with neutralization tank, for storage of
used/waste lead acid battery. The acid collection tank should have arrangements for
control of acid fumes such as fume arresler connected with APCS;

The Unit should have a ETP plant to treat waste water from battery_
breaking system. The ETP should be based on physic-ctremical lreatment of wasie
waler and.should have provision for acid neutralization. After neutralizing the acid. for
its disposal the unit should follow the consenr conditions. The acidic effruent from floor
washing should be channelized into the neutralization tank;

Thsautomalic battery breaking system will have arrangemenl tor noise conrrol in the
form of acouslic enclosure, dust and fume extraction system, acid collection and
neutralizatioh facilities and ETP for treain.ent of lead and acidic wastewater:

The unitshould have adequate faciritres for the co[ection and storage of ETp srudge.
The sludge from the ETP pranr shourd be stored in a covered srudge storage faciritv
and sent 10 TSDF;

Unit should have separate, secured and covered space for storage of residue and
slag generated from recycring of read scrap/used lead acid batteries and maintain
Iecolds:,of transfer of hazardous waste to TSDF; and

The pallels packaging material shoutC be disposed onty to TSDF.

2.1 .2

2.1.3

2.1.4

2.1.5

2.1 .6

21.7

21.8

21.9

5
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3. SPCBs/PCCs may prescribe tlie following standards for Emission /Dlscharge for Lead

3 1.1 Lead in work area, NIOSI-1 6-hr avg (mg/ m3): 0.05;

3.1.2 Lead in emission through stack (mg/ Nm3)- :10.0 (already notified);

3 1.3 Lead in effluents (mgi l) :0.1C (notified general standard);

3.1 .4 L-ead in factory premises near boundary rvall 24-h:' avg (pg/ m3): 1.0;

(. Nm3 -normal cubic meter)
3.1.5 Workers Blood lead levels: As a practice, all lead related Units should periodrcally

examine their workers at least once in year for lead level in blood as well as urine.
Persons with higher lead levels (greater than 42lrg ldl\ should be shifted immediatety
to non-lead activity areas and given special medical treatment,till the lead levels corne
back to acceptabie level (10 pgldt).

4. Steps to minimize fugitive emissions of Lead

The design of hood /fume collection system from the smelting/ rsfining operations (fronl
metal tapping point, charging doors, fumace joints etc)€hould be capable of collectjng
lead emissions and t,ansfer to the air pol,ution conlro; system;

The storage and handling of ?ll the raw , naterials, inlermediates and products should
be in covered areal shed having concretr floors and mechanized equipment should be
used to handle these materials as far as 2ossible;

-fhe 
floors in the loading area should br kept wet through sprinklers to reduce ]e

chances of lead particles/ dust getling airoorne; and

Any water used for washing, rain water etc, should be collected through separate pits
(to delink lhis from the regular drain) for removing metallic lead etc. dnd the pit should
have fine screens for passage of clear water.

fhe movement of vehicies to the administrative /working /production areas should
ensure that only the trucks /vehicles involved in the material handling/ transportation
reach the work areas, and their tyres are washed before they leave these areas;

4.16 The Unit should have facilities for washing tyres of vehicle entering and going out oF
the recycling facility.

5. The minirnum requirement for transportation of used lead acid batteries (Rains &
Rinks)

The following are the requirements portaining to the transDortalion of used lead acid
batleries:

5.1.1 Vehicle used for transportation shall be ln accordance with the provisions under the
Ivlotor Vehicles Act, 1988, and rules made there under;

Waste Management -lll Division, CPCB-Delhi
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5.1.2 Transporter shall possess requisite copies of the certificate (valid authori<ation
obtained fiom the concemed spcB/pcc for trsnsportalion of use(i iead acid balreries
by the importer) for transportation of _rsed lead batteries:

5.1.3 Transporter should have valid "Po ulion under control certificate" (pUCC) during the
lransportation of used lead acid batteries and shall be properly displayed;

5.1.4 Vehicle should be fitted with cps.

5.1.5 vehicle should be fitted with mechanical handling equipmenl such as pallet jack, pa et
lifl, pallet truck, lifl gate etc. for safe handting of the wastes;

5 1.6 The vehicles involved in the materiar handring/transportation of pallet of batteries
Should be leakags.proof. The vehicles should be labelled with togo for carrying
Hazardous waste material;

5.1.7 Nameof the facility operator orlhe transporter, as thecasemaybe, sh3lt bedisplayed;

5.1.8

Alo

Emergency phone numbers and transpoll emergency (TREM) Card having detajts of
characterislic.s ofwaste (type, properries. chemicar constituenls, exposure hazards and
first aid requirements) shall be displayed p;operly. MSDS must be provided willt each
consignment;
lmport of the used lead batteries shourd tre done in oallets and il shourd be either stretch
wrapped or shrink wrapped tn lhe full height of the pallet slack and should be.air tiqht
to avoid any gas within the paltets. The wrapping should be abrasion and pierce
resistant The pallets used should have sufficient weight bearing capacity and impact
resistance. The pallet should be leak,proof and should be labelled as acid containing
material;

5'1 8 lmporled used read acid barteries shourd xave rhe caps of cefls pro[.rry tightened in
place al the tjme of tlansportation;

5.'1.10 used lead acid batteries scrap must be transporled inside shock resistant and acid
resistant sealed container in upright position due to the risk of leakage;

5. 1 . l 1 The containers must be we packed to the transpod vehicre and shourd not be alowed
to mov6 while being transported. The coltlainers have to be bound, shrink wrapped or
stacked properly to avoid movement:

51.12 During the unpacking of pallets of batteries, the workers shoutd be equipped with
Personal Protective Equipment e.g., ppE kit, Eyeglasses, Mask, Rubber Gloves and
Shoes. Also, emergency kits and arrangement have to be readily available Ttre
containers with palets of batteries must not be opened during its transportation from
port to the recycring facirities, The containers with palets of batteries must be alowed
to unload only at the recycling facility;

Waste Management -lll D ivision, CPCB-Dethi
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5.1.13 Vehicle shall be fitted with roll-on / roll-off covers if the individual containers do not
possess the same. Carrying of passengers is strictly Prohibited and those associaled
with the wasle haulers shall be permitted only in the cabin;

5.'1.14 Transporter shall carry documents of manifest for the used lead acid batteries during
transportation and follow the manifest system as per HoW (M & TM) Rules, 2016 and

it should be regislered in the National Hazardous Waste Tracking System whenever ii

is implemenled;

5.1 . 1 5 Each vehicle shall carry first-aid kit, spill control equipment and fire extinguisher;

5.1.16 Hazardous Waste transport vehicle shall run only at a speed specified Ltnder Molof
Vehicles Act in order to avoid any eventuality during the transpo(alion of used lead

acid balteries:

5.1.17 Educational qualification for tne driver shall be as per Motor Vehicles Act, 1988 and

rules made there under and preferably 1Orh pass. The driver of the transport vehicle
shall have valid driving license for heavy vehicles from the State Road Transport
.quthority and shall have a minimum of five years of experience in trartsporting the
chemicali;

5.1.18 Driver(s) shall be properly trained tor handling emergency situations and safety

aspecls involved in the lranspJrtation of iraza:dous wastes;

5'1.19 The design of the trucks shall oe such that there is no spillage during transportatio,l

5.1.20 The loading and unloading of used lead acid batteries should be done lhrough

mechanical means. The manual loading and unloading of used lead acid balteries are

not allowed; and,

5.1 .2'1 The vehicles used for transportation of the used lead acid batteries should be leak

proof. The flooring of the containers should be having wood sawdust. The containers

being used for transportation of batteries should not be used for other purposes

6. Liab lity:

ln case ofenvironmental damages arising due to improper handling of battery wastes

including accidental spiltage during generation, slorage, processing, handling,

transportEtion and disposal, the -ccupier (sender or receiver, as the case may be)

shall be riable to implemenl immediale response measures, environmental site

assessment and remediation of contaminaled soil / groundwater / sediment etc as

per the "Guidelines on lmplementing Liabilities for Environmental Damages due to

Handling & Disposal of Hazardous Wasles and Penalty" published by CPCB.

Waste Management -lll D ivision, cPcB-Delhi
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Utilization of Black mass (generated by Lithiunr Ion

Batteries dismantlers/recyclers or e'waste

dismantlers/recyclers) for the recoYery of carbon/Graphite

nnaterial anrl Metal conepounds (Sulphates, Carbonates,

[nhosphates of Co, Mn, Ni, f-,i, Cu, Fe, Al & Na) tr1' adopting

Hydro-MetallurgY
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standard operating Procedure and checklist of Mil;imal

Requisite Facilities for utilization of hazardous rvaste under

Ruie-9 of the Eazardous and other wastes (Management and

Transboundary Movement) Rules - 2016
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UtilizationofBlackmass(generatedb"r'LithiumlonBatteriesdismantlers/recyclersore.waste
disma ntlers/rec1 c lers) for the .:"co"".y uf i*rrory'Graphite mate.ial and Metal compounds (Sulphatcs,

Carbonatcs, phosphatcs ofCo, Mn, Ni, Li, Cu, F;, Al & Na) by adopting Hydro-MetallurBy

riz-:rl ior r bv Statc Piillutiorr Ctrnlrol lloard Clts)/ l'ollui io itlurt li; r grnrrl o[ irtitlto
t'(, lrol (lrrn trtittee (P(lCs ) for utilizalion ol l{azardous waste

r) While granting authorization for uti.lization of hazardous wastes' SPCBs/PCCs sharl

"n,u,..hu.authorizationisgivenonlytothosewastesforwhichStandardoperatinrl
Procedures (SoPs) for utilisation have been circulated by CPCB ensuring the following:

a. The hazardous waste (intended for utilization) belongs to same source ''i
generation as sPecified in SoP.

b. The utilization shall be same as described in SoP'

c. End-use/ product produced from the waste shall be same as specified in SoP'

d. Authorization shall be granteC only after verification of details and minimurrr

requisite facilities as given in SoP.

e. Issuance of passbooks (sirnilar to passbooks issued for recycling rf used oil'

waste oil, non-ferrous scraps, etc.) for maintaining records of rsceipt ()f:

hazardous waste for utilization.

f. Monitor closely the quantity of Biack rnass generated (generated by authorized

lithium ion batteries dismantlcrs/recyclers or e-waste disrnantlers/recyclers) and sold to

utilizers.

After issuance of authorizatlon. SPCBs/PCCs shall verify the compliance of checklist

and SoP on quarterly basis for initial I year; followed by random checks during

subsequent period for atleast once a year' The compliance repofls may be submitted to

CPCB.

3) In-case of lack of requisite infrastructures with the SPCBS/PCCs' they m

party institutions or laboratories having EPA'/NABI-iISO17025

recognition for monitoring and analysis of prescribed parameters

verification PurPose.

SPCssipCCs shall provide half yearly updated list of units permitted under Rule 9 of

Hazardous & other wastes (Management & Transboundary Movement) [HOW]\41

Rules. 2016 to CPCB and also upload the same on SPCB/PCC website, periodicalll'

Such updated list shall be sent tc CPCB.

AuthorizationforutilisationshallnotbegiventotheunitslocatedintheState/Union
Territorywr.erethereisnoCommonTSDF,unlesstheutlitensuresauthorisedcaptiYc
disposal of the hazardous waste (if any generated during utilisation) or its complete

utilisation or arrangement for transf'er to arlthorised disposal facility'

In casc of the utilization proposal is not sa^ne with respect to source of generation or

utilization process or end-use as outlined in this SoP' the sarne nray be referred to CPLII]

for clarification /conductitlg trial studies and developing SoPs thereof'

l)

r)

ay engage 3'd

accrEditation/

in SoPs fbr

s)

6)

l lPoqe
\larte M.uugement'll Division, CPCB, Delhi



utitization ofBlack mass (generatrrt by Lithium Ion Batteries dismantlers/recyclers or e'waste

Oi.-rnti"ol"""yclers) for the iZ"o"""V ,f C"tUon/Graphite material and Metal compounds (Sulphates,

Carbonates, fnosprrates oiio, Mn, Ni, Li, Cu, Fe, Al & Na) by adopting Hyd ro'Metallurgl'

"-..-'* 
ffiii-J rrgg"rt"a i" tne soP are bascd on E(P)A notified

and OSHA./NAAQ standard' respectively However' SPCBs/PCCs ::ray impose more

stringent standards based on the l3cation or process specific conditions'

s)SPCBs/PCCsshallensurethattheutiliserofBlackmass(generatedlromcrushingand
shreddingofLithium.ionbatteliesgeneratedbybatteriesdismantler.s/recyclersore-
wastedismantlers/recyclers)shallmaintaindailyrecordsonNationalHazardousWaste
Tracking System (NHWTS). The manii'est system should a'lso he generated on

NHWTS.

i i5.0 Utitization of hazardous waste (FI.W.):

Source of generation Recovarv/ Producl

Recovery o1' Carbon and

Metal comPounds

(Sulphates, Carbonates,

Phosphates of Co, N{n,

Ni. Li, Cu, Fe, Al & Ne)

for downstrelm

industrial use.

1i.5.1 Source of Waste:

Black mass is hazardous material generated by authorised lithium ion batteries

dismantling/recycling units or e-waste dismantling/recycling facilities involved in crushing and

shredding of waste Lithium-Ion Batteries, after physrcally separating material like copper'

plastics, Aluminum, steel, etc. It majorly comprising of the anode & cathode material; and

carcgorized as Hazardous waste under A6l A65/ A66 468/ A72 of Scheduie-Il of HOWM

Rulcs 2016 where constituents may vary depentling on the type of Li ion battcry from u'hich

Illack mass is generatedt which is required to be disposed in an authorized disposal facility in

accordance with condition, when not utilized as resource recovery'

'{hhle l. Tvpical Ckuraele rr.l ol Black mans (ljful ft om 2 lypas. ol Ballari6 studie d d u ri t t

Black mass (under the

Category: A6l A651 465

A68/ A72 of Schedule-Il

under HOWM Rules, 2016

accordingly as per the tYPe

of Lr ion Battery)

GenEated from dismantling,

crushing and shredding of
waste Lithium-Ion Batteries

generated by Lithium Ion

Batteries dismant [ers/

recyclers or e-waste

dismantlers/ recYc lers'

trial rutl

Unit

Results

Black mass

from Battery
type-2 (BM-2)

8.90 - 9.02 6.0 - 8.26

2.27 - 3.4 6.4 8.1

wo\te Mtnagement-ll Division CPCB, Delhi 2lPoAe

--

Black mass

from Battery
type-1 (BM-1)

TF,sT
PARAMETERS

S

NO

pH

Moisture2

E - I t

Vo

L TypeofHW i

I _i
I

l

I

l
L

-bF-" 
"



2.35t.o9 - 1.64

-- t-as-.tt
Leaching concentrations

%

mgll,I Ammonia (as NH, )

Total Organic Carbon

7 .15Cyanide (as CN-)5

6

1

Aluminium (as Al)

8

234.4 - 259 8

IO

Manganese (as Mn)

Cadmium (as Cd)

Lead (as Pb)

BDL

0.013

0.32 - 0.35

BDL

310.9 - 342

BDL

259.6 - 285.3

BDL

0.462 - 0.508

21.9 - 24.2

'/11 .t - 302

0.524

98.4 - 1o5.7

BDL

mg/|,

rngll,

nglL

mg/L

mglL

mg/L

mglL

ngll-

mglL

mgll-

rng/L

mgll,

mg/L

mg/l,

nglL

Sr:lphide (as S-'?)

Nickel (as Ni)

Phosphate (as PO+)

lron (as Fe)

Fluoride

Cobalt (as Co)9

l4

l1

Copper (as Cu)

Antimony (as Sb)

Molybdenum ( as Mo)

Mercury (as Hg)

Va radiu m (as V)

16

11

Zinc (as Zn)

t2.

ii

1.305

BDL

BDL

BDL

*- 
snl-

38500 - J9400

t Utilizationol.Blackmass(generatedbyLithiumlonBatteriesdismantlerVrecyclersore.wastc
dismantlers/recyclers) for the .""o"-".v ort*uory'Graphite material and Metal compounds (sulphatcs,

Carbonares, phosphates 
"f 

|.,-id; rvi, t-i, cu, re, et t Na) by adopting Hydro'Metallurgy

l .38- 1.53

5.96

BDL

0.3

sol.9 - 548

3.48 - 3.19

I 1.69 - 12.8 I

o.5 E5 - U.O)J

BDL

0.602 0.66 i

0.098

6l .8

BDL

52.68 - 58.6

25400

2I

Total concentrations

2) Titanium (as Ti)

,1 mglLLithium (as Li)

BDL: Below Detectable Limit (Sulphide <1 0 'ng/L' Pb <0 1 mglL, Cd <0.05mg/L,

Sb<O. tmg/L, Mo<0.5mg/L, I'lg<0 1mg/L' Ti<2 Smg/L)

ND: Not Detected

Note: It is expected that there may be large variation in metal constituents in Black

Mass, tjepending on tYPe 0f batteries, used in production. SPCBs/PCCs need to

chcr:k the characteristics of Biack rnass (by identifying type of waste Li ion battcry

used) prior lo issuauce of authorizatio n, any signiiicant deviation with respect to

typical values mentioned in the table above may be examined with respect to tho

source and available process units or may be referred to CPCB'

3lPoge
\v4ste M(ltlagement'll Division' CPCB Dalhi
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I ls I

l-

I

IE, I
mgll-

[-rs.
20.

BDL

I

mg/L

3.

mgll-

0. r7
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Lltilization ofBlack mass (generated by Lithium Ion Batteries dismantlers/recyclers or e'eastt .

dismantlerVrecyclers) for the 
"i"oru"y 

of Carbon/Graphite material and Metal compounds (Sulphates,

Carbonates, Phosphates of Co, Mn, Ni, Li, Cu' Irr, Ai & Na) by adopting Hydro-Metallurgy

115.2 Utilization process of Black mass at Production Stage:

Hyclrometallurgica.l process is adopted to recover the metal compounds of Co, \/{n, Ni, Li, Cu'

Al & Carbon fiom the hazardous waste i.e., Black mass.

Black Mass alongwith water, Sulphuric acid and leaching reagent are fed to the leaching

r.ractor. pH and temperature conditions are controlled duling this process. The leachatc is

separated fro m the leached material via filtrarion, and the resulting solid residLre (cake). The

cakc fo;med from the filtration of leached litlL:;i' is washed with water & collected as

Graphite/carbon material. If the filtered cake ccntains traces of iron, then the sanre is re-leached

foilowed by filtration to obtain graphite cake and Iron salt by precipitating the filtrate.

The filtered leach liquor is processed thrcugh a purification process through oxidising reagents

atd soda ash followed by filtration process. The obtained cake is leached for extraction of
Copper and further stripped from the solution using sulfuric acid, yielding a.copper sulfate

solution. Subsequent evaporation results in the prrxluction of copper sulfatc. Post-copper

removal. the cake undergoes further purificatior/extraction processes to obtain Alurnjna

( AIumin ium Hydroxy Carbonate).

The filtrate generated from purification unit rs d[ected to solvent extraction circuit to

sequentially recover manganese, cobalt, nickel, and lithium by using organic exlracting

solvents.

The extracted manganese, Cobalt, Nickel and Lithium are stripped separately (solvent

extraction with sulphuric acid followed by evaporation/ precipitation using soda ash to get

respective manganese salts (Manganese sulfate/ Manganese carbonate, Cobalt salts (Cobalt

snlfare/cobalt carbonate), Nickel salts (Nickel sulfate/ Nickel Carbonate), and Lithium salrs

( LJrhium Sulfate/Lithium Carbonate).

'I'he raffinato (the rernaining filtrate after removal of melal conrpounds) from solvent extraction

circuit contains mainly sodium sulphate solution which is further processed to ploduce Sodium

sulphate tkough MEE route where Sodium sulphate crystals are recovered. The conden:;u e

water generated ftom MEE plant is recycled in the process for leaching or washings ofprocess

units etc.

Note: In liquid-liquid extraction, the extract is the layer with the solvent and the desired substance,

N hile the raffinate is the remaining phase depleted of that substance.

A typical process ilow diagram is given at figure given below:

llaste Management-ll Division, CPCB, Delhi 4lPaqe
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t
utilization of Black mass (generated by Lithium Ion Batteries dismantlers/recyclers or e'wasts

dismantlers/recyclers) for the .-""o""ry of Carbon/Graphite materiat and Metal compounds (Sulphates,

Carbonates, Phosphates of Co, Mn, Ni, Li, Cu, Fe, Al & Na) by adopting Hydro-Metallurgv

Elack Mass

l-cachi,)g

Raffifite

Rrlflnr{e

.{-

_-;<-

E]

Cake Craphitc

lf Block nuss conlarns llon lron Phosphlte is recovered

Oxidisirlg reagerrlr'

So(la rsh

Cul. Alumina

-l

Ex(ra.i

5r ||lrrl-

Lr\niLil
S(npPir)g

E) tL'acl

S.rippjng

9flppine

Mn sak

Co sAll

soh(ion

CenldtuSe
& Dryiog

:'l.lCk

Co salt

___-------+t

Figure: l'Processflow diagramfor utilization of Black mass

5lPoge

Purifi.ation

Ni saltCentrifuge
& Drying

Coball
Exlracrion

Ni sallNickel
Exrraction

Mn sallCentrituge
&DtyinEMangan€se

Exlraclion

LisaltCenrrifL,ge

& Drying
Lisnlt

Lirhiurrt
Extaclron

NlEE Sodium saltSodiunt sak

soluion

Waste Manag,ement-ll Division' CPCB' Delhi

Copper

ieuching

Bag Fille
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Utilization ofBlack mass (generat€d by Lithium Ion Batteri€s dismantlers/recyclers or e.waste .,I
dismantlers/recy"f"..l to" tr.. l?"oo-""v oftarbon/G raphite material and Metrl cornPounds (Sulphates'

carbonates, phmph";;f a;;-i4;, Ni, Li, C", F;, Ar & Na) by adopting Hydro"Metallurgv

' '-'*i*ri@re for utilizr,ticn of Biack mass:

ThisSoPisapplicableonlyforutilizationofBlackmass(generatedbylithiumionbatteries
ilismantlers/recyclers or e-waste dismantlers/recyclers) for the recovery of carbon/graphite

materialandmetalcompounds(Sulphates,Carbonates'PhosphatesofCo'Mn'Ni'Li'Cu'
Iie,Al&Na)uyaaoptingHydro.Metatlurgy.TheseSoPsshallbecomepartofthe
comprehensiveguidelinesofCPCBonwastebatteriesrecycling,ifitinvolvescaptive
Lrtilization of black mass generated fronr lithium ion batteries recycling'

l)l.heutilizer(unit)shallprocuretheBlackmassfromthebatteriesdismantlers/
recyclers or e-waste dismantlers/ recyclers units complying with comprehensive

guidelines on recycling of waste batteries issued by CPCB and authorised by

SPCBs/PCCs,inleakproofHDPEbagsintrucksregisteredwithSPCB/PCCfittedwith
requisite safeguards ensuring no spillage'

2) There shall be a designated space for unloading/ keeping of HDPE bags of Black mass

instoragesheds'Thereceivingwasteshallbeplacedabovethegroundonapal,let,
enclosed vzith low raise pat'apet wall to contain spiltages, if any, alternatively, the hags

may be placed above spiJl containment pallet'

3) The Black mass shall be stored in designated covered storage area (with caution sign)

withinpremisesonpalletsplacedonacidproofbrick/tilelinedfloorarea.

4)TheunitshallprovideSeparatestorageranksforotherrawmaterialsofutilization
process i.e., solvents, reagent chemicals, intermediate raffinates, acids etc in dedicated

storage area on acid proof brick/tile lined area within premises with caution sign'

5)Thestorageandutilizationareashouldhaveequippedwithproperfrrefighting
equipmentandfirehydrantsystemtoavoidthefirehazardespeciallyinsolventStorage
area.

5)TheUnitshallobtainnecessaryPEsolicenseifrequiredasperthlesholdquantumof
solvents stored for the purpose of utilization process'

1\ The enthe utilization process ar?a shall have leak-ploof and acid proof tiles rvith

adequate slope to collect spillages, if any, and shall be transferred to EI-P or reaution

tanks, as the case may be' through chemical process pump'

8) The unloading, storage, transfer and othel handling of Black mass in entire utilizlrtion

process shall be carried our :hough dedicated mechanical means minimizing manuai

intervention.

g) The unit shall ensure that the said utilization process and its associated activities shall

be demarcated separately within premises'

l0) The unit shall provide a suction hood connected to a bag filter system to control fugltive

emissions during the charging of Black Mtrss (Particulate Matter) into the reactor.

,V.1., te M.utd1e nE n t - I I Divis io t\ C P CP' Delhi 6lPaqe
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\ Utilization ofBlack mass (generated by Lithium Ion Batteries dismanuens/recyclers or e.waste

l. ao-""Xlifiiil,'"ilili'i?#itl;ilffioriaruorv^craphite matcrial and Metal compounds lsulphares'

Carbonates, pr,o.prr"t'i oiLo,-ili, Xi l-i, Cu, Fe, At & Na) bv adopting Hydm'Metallurgv

anv---i 
I ) Tt" ,"tt th^ll provide acid proof suction duct

fromthereactors(leachingandextractionunits).Theseductsmaybeconnectedtoa
common manifold duct, leading to an alkaline scrubbing system'

12)Theunitshallprovidebagfilterstocontrolmetallicsaltdustgeneratedfromthesa]t
crushing Process.

l3)Theunitshallprovidefumeextractionssystemfollowedbyactivatedcarbonfiltert.l
contr()l VOC fumes in the solvent extractiorr unit area'

14)Thetreatedgases/dustemissionsfrcmabovementionedpollutioncontrolsystems.shali
complywiththeemissionstandardsandthenonlybereleasedinthe'atmosphere
tkoughdedicatedstacks.Thestackheightshal,ibeaminimumof30mfromground
level c'r as prescribed by the concerned SPCB/PCC' whichever is higher'

]5)Treatrtlcntanddisposalofwastewater.wastewatergeneratedfromthept.ocess,tloi,r
washing, spillage, reactor washing' scrubber bteed' condensate from MEE etc' I)uv i c

reusedinthepr-ocessortreatedphysiochemicallyinanETPtocomplywithwastcwall)I
ciischarge standards and may te scnr ro CETP for final disposal as prescribed f 1'

SPCBiPCC. In case of zero discharge' the trealod waste water from ETP may t:c

managed as per conditions stipulated by the SPCB/ PCC'

I6)Thetreatedeffluentshallbedischargedinaccor.dancewiththeconditionsstipulatedin
theConsenttooperateissuedbyconcernedSPCB/PCCundertheWater(Prevention
and Control of I'ollution) Act, 1974'

]1)SPCBs/PCCsshallensurethatlccoveredmetalcompoundscontainingtracesofothcl
heavymetalsasimpurities;maybepermittedforendusagebyindustriesonlysubjectto
meetingthecriteriaassupplementarymaterial[asmentionedinsectionll5.4(l)]and
innocaseshallbepermiLLedforuseinthefood'pharmr'animalfeed'cosmetic'nutricrrt
or fert iiizer sector'

Further, any fraction of recovered matLrial not rneeting the end usage quality

requirementsofdownstreamindustriesshallbetreatedashazardouswaste,whichmay
be sent for co-processing in cement pdnts o- disposed through TSDF'

l8) The hazardous wastes (namely floor scrapping /sweepings' filter residue' ETP sludge

etc.) generated shall be collected and temporarily stored in non-reactive drums/ bags

category wise under a dedicated hazardous waste storage area having proper cautjon

signandbesenttoauthorizedcomlnonTSDForotherauthorizedfacilitywithin90
daysiiomthegenerationofthewasteinaccordancewiththeauthorizationissuedbylhe
concerned sPCB/PCC. Such storage area shall have proper ventilatiori'

l9)TheunitshallensurethattheBlackmassisprocuredfromtheindustrieqwhichhave
valid authorization from the concerned SPCB/PCC as requred under HOWM Rules'

20 16.

ofBlackmassshallbecarriedotltbysender(generator)orreccivcl.
after oUtaining authorization from the concerned SPCB under Hazardous20) Transportation

(utilizer) only

TlPoqe
l,Voste Mat(Senent-l! Division' CPCB' Defhi
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Utilization of Black mass (g€nerated by Lithium Ion Battcries tlisrnantlers/recyclers or e'waste

aio.,,u,iti".y.ecyclers) for the i"o"."y ortu.uon/Graphi.e ,naterial and Metal compounds (sulphstes'

Carbonates, Phospfrates of io, Mn, Ni, Li, Cu, Fe, ei & Na) by adopting Hydlo' l\{etallurgy

andotherwu*t",@aiyMovement)Rules.20l6,Requisite
manifestdocumentshallbefollowedaslaiddownunderthesaidRulesonnational
hazardous waste tracking system'

2l) Prior to utilization of Black mass, the unit shall obtain authorization for collection,

StorageandutilizationofBlackmassfromlheconcernedSPCB/PCCunderHazardous
and Other Wastes (Management and Transbcundary Movement) Rules' 2016'

22)Theunitshallmaintainproperventilationintheworkzoneandplocessareas.All
personnel involved in the plant operation shall wear proper persc'nal protective

equipment (PPE) specific to the process operations involved and typc of chemicals

handled as per tvlaierial Safety Data Sheet (MSDS)' The safety precautions of the

worker shall be in accordance with the Factory Act' 1948' as amended from time to

time.

23)Incaseofenvironmentaldamagesarisingduetoimproperhandlingofhazardouswastes
including accidental spillage during generation' stcrage' processing' transportation and

ctisposal, the occupier (serrder t'rr Leceiver' as thc casc may be) shall be liablc to

implement irnmediate response measures' environmental sit'e assessment and

remediationofcontaminatedsoil/groundwater/sedimentetc.asperthe..Guidelines
onlmplementingLiabilitiesforEnvironmentalDamagesduetoHandling&Disposalof
Hazardous Wastes and Penalty" published by CPCB'

,24)Duringtheprocessofutilizationandhandlingofhazardouswastetheunitshallcomply

withrequirementinaccordancewiththePublicLiabilitylnsuranceAct,l99las
amended, wherever aPPlicable.

25)Theunitshallprovidesuitablefiresafctyarrangementsandflame'lroofelectrical
fitt ings.

1i5.4 Product Usage / Utilization

l) The recovered materials, i.e., graphite/carbon matcrial and.metal comptrunds (suclr as

sulfates, carbonates, and phosphates of Co, Mn, Ni, Li' Cu' Fe' Al' and Na)' shall be

permitted for use in industries only utrder the following conditions:

Ll The recovered rnaterials shall meet the quality criteria as suppLementary material for

downstream industrial usage witl, rcspect to purity including BIS quality specificat r.rns

if any, Accordingly, the sPCBs/'CCs shall monitor the quality of recovered matcrial

requiredfordomesticendusersandtheapplicableStandardssuchasBlS
specifications.

1.2 The end use of recovered materials i.e., Graphite/ carbon malerial and nretal

compounds (Sulphates, Carbonates, Phosphates of Co, Mn, Ni' Li' Cu' Fe' Al & \a)

shall not be utilized in the food, pharma, animal feed, cosmetic, nutl'ient or fertilizer

sector in any form.

:,.t.ttc tUatrtBeneu!-tI Divisioa CPCB, Delhi SlPoge
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dismantlers/rec)'
Udlizatio n of Black mass (gene

clers) for the recoY

raaed bY

ery of Ca
Lithium lon
rbon/GraPhite

Batteries dismantlers/recYclers
mate rial

^
nd Metal comPou

tes of Co' Mn, Ni, Li, Cu, Fe, Al & Na) bY adoPtin g HYdro'MetallurgY

or e-vl/ostc
nds (SulPhrt

Carbonates, PhosPha

1.3 The reco indu strial use

hydro-meta llurgical route are as follows:

S. No. Name ol'products

s of Reco , ered Produ'ts from the BIack mass throug

End Use in intlustnes for production ol

lndus trial Electrodes

Co-processing in Cement Plant

Pigments' Patnts, Varnistr

Pigmen ts, Glaze, ceramtcs

Pigments, el&troplating, CatalYst'

Ceramlcs' PainB, Pigments' Purified cobali

salt

CatalYSt' ElectroPlahng,

Ceramics' Purified nickel salt

Glas s, Ceramtcs, purifi ed lithium salt

Pailrts, Pesticides

eSr

z#
h

t
9

2) AnY

3) The untt

Paper, Specia Ity Chemicals 
i

Sodiu m SrtPhat"

dow nstream industrie hall be treated as hazar

ng in cement Plants or disposed ttuough TSDF'
fraction of recovered material not meetlng the end usage quality require ments 0f

dorrs waste, which maY be sent for ro-

ng utd shredding of Lithium'ion baneries) "

SS

processing or co-processl
Recovered metal comPounds/ Graphite PrePared 

i-)Y

utilizing aforesaid Black mass as "7h is CarbortlImetal] salt hos been PrePared bY utiliz'rtgshall label its Products t e'

lack rn [ss (Senerated in crushi
B

115.5

1)

Record/Rcturns Filing 
cpcR/pCC and maintain delails ot

, n",. n shar I mai nt a i n a- pl':i::: 
:::,:J;'rT:,Tj.ttu"

each Procurement of B lack m
'* " ' - Acdress of the sender

Date of disPatch

OuantitY Procured

ial and signature ofthe sender

Dateof ReceiPt in the Premlses

Aboverecords,n,rr-"r,"u.maintainedonNationalHazardousWasteTrackirrgSystenl,

2)t,:,,:il:;ll,l'."""T#*ti.i;ii!=}i*l**r##j::lii
maintainet]inctuJinganalysisreportofemrsstc
applicable. . - __r-L ,r.r^ils of the rerovered products (manufactured

?\ The unit shall maintain rccords on salcs dctails

'; 
H'::11il1^:'T*?"'"'o 

orhazaruous waste generated' utirized *t:TT:"':';''

Was,c ManagemenL'lt 
Division' CPCB' Dethi frFd' 

-

ialm3l9fCraPh itdCarbon

umina)olitl (Alnate SAluminium carbo

CoPPer Sa It
J

Manganese Salt
,:l

Cobalt Salt
)

Ni"krl So It
6

lron Salt

Lithium Salt

\
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/
Utilization of Black mass (generated by Lithium Ion Batteries dismantlerVrecyclers or e'waste

dismantlerslrecyclers) for the recovery of Carbon/G raphite material and Metal compounds (Sulphates.

Carbonates, Phosphates of Co, Mn, Ni, Li, Cu, Fe, ,41 & Na) by adopting Hydro-Metallurgy

per Form-3 & also file an annual return in Form-4 as per Rule 20 (l) and (2) of HOWM
Rules, 2016, to concerned SPCB/PCC.

.5) The unit shall submit quarrerly and annual information on hazardous wastes consumed,

its source, products gcnerated or resources conserved (specifying the details like, type

and quantity ofresources conserved) to the concerned SPCB/PCC.

6) The unit shall use NHWTS to manage thc manifest, enter daily records of quantity

generated, disposed, etc.

Standards

Source emissions from the stack connected to reactors/ process unit shall comply with
t re following Emission standards or as prescribed by the coneerned SPCB/PCC,

whichever is saingent:
Particulstc MBttcr

5 rng/Nmi
.50 m
25 m

70 m

2) Work zone emission in the work zone area shall comply with lhe following standards

5 mgi m TWA+ (PEL)

I mg/m3 TwAt (PEI-)

, TWA* (PEL)
2.5 mglm ,ygn* lpEL)

anese co ounds as Mn) m #
Cobalt meLal, dust, and fumc (as Co) m TWA* PEL)
Co Dusts and mists (as Cu /m TWA* (PELr
Nickel I mg/m TWA* (PE; l

*PEL - Pcrmissiblc Exposure Limir.
*Time-weiShtsd average (TWA)- measurcd over a period of 8 hours of operatipn of pr.ocess.

# - A ceiling limit is one that may not be exceeded iirr any period of time, and is applied to irritants and
other materials that have immediate eftbcts.

3) Monitoring of the above specified parameters for Source ernissions and Work zone
cmission shall be carried out quarterly for frst year followed by at leasr annually in rhe
subseguent year of utilization. The monitoring shall be carried orl by ISO 17025
accredited ot EPA, 1986 approved laboratories and the results shall be submirted to rhe
concerned SPCB/PCC on a quar.terly basis.

4) standard for wastewater discharge: Treared efflucnr shall be dischargcJ in accord;rnce
with the conditions stipulated in Consent to Operate issued by concerned SPCB/PCC
under the water (prevention and Contror of po,ution) Act, 1974. In case of (i) zero
discharge as pei consent or (ii) non-availability of rhe corrrmon Effluent Treatment plant
(CETP), the unit shar.r achie,re zero discharge by setting up adequare cirprive rrearmenr
fadtity.

Wt\t? Ntnno3cmc t-tt Division. CpCB, Delhi 
N*__ 10 | p o q e
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5

0

Manganese as Mn
Sulphuric acid mist

Total Fluoride
TOC

n luoride

PMro

Fluorides (as F)

Sulphuric acid

H

50 mg,/}trm:lI

I



\,
Utilizationol'Blackmass(Scncrarcdb]I-ithiumlonBalteriesdismantlcrs/recyclersor.e-wastt

' tlis nr a ntlers/re.,, .r. rrl fo. tn" l?.offiof C'u,:uorvC.rptrite material and Metal compounds {Sulphat''s,
- 

carbonar.,,, p,o.ptrrt"-. o?";;i{;;Ni, Li' cu' Fe' AI & Na) bv adopting Hvdro'Metallurgl'

t15.7 Siting of IndustrY

Facilities for utilization of Process residue sirall be preferably located in a notific'l

indusrrial area or indtrstrial parkrestate/cluster and in accordance witb Consent to

Estabtish issued by the concerned SPCB/PCC'

115,10 Checklist of Minirnal Requisite F-acilities*:

I15.8 Size of Plant and Efficiency of Utilisation

During trial study' a totat of 2l '5 Tons of Black mass (14 9 Tons of BM- I & (r'6 Kg

of BNI-2) was utilized. Accordingly, based on the available metals in the respectir' e

blackmasssamplesthetotalmetatrecoveryisg0goforcobaltig3qoforNickel;96.2o
for Manganese ; 837o for Lithium; 73Vo for Copper; 76?o fot l.onl',767o tor

Aluminum;andg.TToforcarbonshallbeachieved.Therefore,basedonthetypeof
Black nrass (generated from various iypes of Li ion batteries) requisite facilities of

adequate size of storage shed and oth"' plunt & machineries shall be installed

accordinglY.

I15.9 Onlioe detectorsy' Alarms/ Analyzers

ln case of continuous process operatiuns' online emission Analyzers for PM' HF' and

TOC in the stack shalle instalted and the online data be connected to the server of the

concerncd SPCB/ PCC'

l. No Particulars
D,rdicated sPace ir.r r receiving black mas

Dedicated storage space under covered shed. for storage of Black mass bags or

contalners i raw chemicals, solvents' Pal lets to store bags' containing Black Mass

Containment of storage sPace with low raise walU bund'

Ac id and solvent storage tanks shail have ProPer ventilation, ac id proof brick

lining, ProPer sloPe and collection Pit with caution sign under cool, dry, wcll'

vcntilated covered sheds shall have ProPer sloPe and seePage collection Pit to

co ll!-ct seePage / floor washing.

Storage and utilization area should have equtpped with ProPer firefight i

eqrripment inc luding fire hYdrant system

Sign boards indicating, storage, process, product and hazardous waste ate'IS '

\4ec hanised sYstems - for unlo ading, storago, trans t'er and other hand Iing of Biac

mass ln entile utilization Proccss' ision) rvhile

Suction hood connected tcr a bag filter sYstem

c harging the B lack Mass into the reactor
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.1
Utilization ofBlack mass (generated try Lithium Ion Batteries dismantlers/recyclcrs or e'waste '

disrnanllers/recyclers) for the 
"ico"e"y 

of Carbory'Graphite mat€rial and Metal compounds (Sulphates,

Carbonates, Phosphates of Co, Mn, Ni, Li, Cu, Fr, l-l ii Na) by adopting Hydr o-Metallurgl'

7
An alk ne scrub ing system connected with acid pr(of suction ducts to the

reactors (leaching and extraction units) for control of acidic fumes. The scrubbing

unit shall be connected to stack

Bag dust collectors to the salt crushing processes connec ted to stack
b

9

11.

t2.

I3

t4

Fume extractions system followed by activated carbon

extraction unit area connectgd to a stack.

Wastewater generated from the process, lloor washing' spillage' reactor washing,

scrubber bleed, condensate from MEE clc, may be reused in the process or treixed

physio chemically in an ETP to compl-v with wastewater discharge standards and

may be sent to CETP for fina.l disposal as prescribed by SPCB/PCC

Separate Leaching reactors for each stage of process

Filtration units

Extraction reactors (solvent / acid based)

Stripping units

Centrifuges

16
Crystallization units.

Evaporation/ drying units

18.
Crushing units

19
MEE unit,

20

filter in the solvent

r0.
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t'7.

Stack - to have sampling pon, platform, access to the platform etc. as per the

guidelines on methodologies for source emission monitoring published by CPCB

under Laboratory Analysis Techniques LATS/80/2013- I 4. The atr pollution contlol
systems (fume scrubbers and bag Cust collectors shal.l be connected to stack of
height 30m or more as may be prescribed by SPCBs/PCCs.

21. Online analyzers - for PM, HF, and TOC in the stack in case ofconiinuous process

operations.
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