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1. Solvent Recovery units : SOP on Utilization of Spent
Solvent for Recovery of Solvent issued by CPCR on
February, 2021

2. Tyre Pyrolysis Units:SOp on Recycling of waste Tyre
scrap for recovery of Tyre Pyrolysis Qil, Pyrogas and
Char in Tyre Pyrolysis units issued by CPCB on January
16", 2024,

3. Hazardous Waste Incinerators:Guidelines  for
Common Hazardous Waste Incineration issued by
CPCB on June, 2005.
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- 4 Al*ernative Fuel and Raw Material Units (AFR |

| units):Guidelines for  Pre-processifg and  Co- 3;
processing of Hazardous & Other Waste in cement
plant issued by CPCB on July, 2017.

5 Hazardous Waste Landfill sites (TSDF): Criteria for
Hazardous Waste Landfills issued by CPCB on
February, 2001.

6. Contaminated Empty Barrel Recycling units : SOP

‘ on Utilization of Contaminated Barrels / containers /

’ Drums containing hazardous waste / chemicals / oil

' and Lubricants issued by CPCB on February, 2027 &

November -2024.

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

Used Oil and Off Specification Products (Shampoo,

Detergent & Creams) for recycling issued by CPCB on

| December, 2021.

3. Lead Battery Recyclers:SOP on Recycling of Lead
Scrap / used lead acid batteries issued by CPCB on

| January 4", 2024.

i 9. Lithium lon Battery Recyclers:SOP on Utilization of

| Black Mass (Generated by Lithium lon Battery

dismantlers / 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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S powods -1 ((pageo- | o 2)
e List of Solvent Recovery Units
Name of the Industry Regional District Industrial Area
SINo.
Office
M/s. Associated Chemicals and Peenya Bengaluru Urban| Peenya Industrial
Engineering Company, No.301, IVth Area
1 |Phase, Peenya Industrial Area,
Bengaluru 560 058
E M/s Manjunatha Chemicals, No-D-17,| R R Nagar |Bengaluru Urban|KSSIDC Industrial
! s KSSIDC Industrial Estate, Estate
Kumbalgodu, Mysore Road, ,
| Bengaluru -560074
é M/s. Aldochem, Plot No.20/E, Sy.No. | R R Nagar |Bengaluru Urban| Kumbalgudu
3 |37, Kumbalagodu Village, Kengeri Industrial Area
Hobli, Bengaluru -560074
M/s Sathya Industries plot No. 142, Dr Anekal Bengaluru Urban| B. R. Ambedkar
_ |B. R. Ambedkar Industrial Estate Industrial Estate
1 Jigani Industrial Area 1st Phase, Jigani Industrial
Bengaluru-562106 Area 1st Phase
M/s Shine Chemicals India, No. SP- Anekal  |Bengaluru Urban| Jigani Industrial
5 |165, Jigani Industrial Area, Anekal tq, Area
Bangalore District.
M/s Gomti Research & Pharmachem | R R Nagar |Bengaluru Urban|KSSIDC Industrial
Pvt Ltd. No.B-36/38, KSSIDC Indl Area
6 Area, Kambalgodu, Bengaluru-
5600743 N
M/s. Shalini Enterprises, No. A6 3rd Peenya Bengaluru Urban| Peenya Industrial ’
7 |Stage, Peenya Industrial Area, Area
Bengaluru-5600058
M/s. Bhavana Agencies, No.58c¢c-4, Hoskote Bengaluru Rural | Hoskote Industrial ’
8 |Hoskote Industrial Area, Hoskote Area ‘
Bangalore Dist. |
M/s. Ind Pure Chem, Plot No. 8D, Ilockote | Bengaluru Rural | KIADB Indl Aiee ‘
9 |KIADB Indl Area, Hoskote Taluk, |
Bangalore Rural District |
M/s Mayash Enterprises, Plot Nc.273 Yadgir Yadgiri KIADB Indl Area |
10 |Kadecher, KIADB LA, Yadagiri Tq & [
Dist |
M/s. Sai Enterprises Plot No. 182, Yadgir Yadgiri KIADB Indl Area f
11 |KIADB Indl area, Kadachur village, :
Yadgir |
M/s S N P Pharmacutical plot Yadgir Yadgiri KIADB Industrial IJ
12 |No.266,KIADB L,A. Kadocher, Area J'
Yadgiri "

ir AT
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Yalladadiu-572128, Tumkur District

M/s. Sri Venkateshwara Yadgir Yadgiri ‘| KIADB Industrial
Pharmaceuticals, Plot No:88, KIADB Area [
13 |Industrial Area, Kadechur, Saidapura ’
Hobli, Yadagiri Taluk and District -
585221 A
M.s.Penta Chem, Plot INo.47, 1st Ramanagara | Ramanagara KIADB Harohalli
14 Phase, KIADB Harohalli Indl Area, Industrial Arca
Kanakapura Taluk, Ramanagar f
District -562112
M/s Panchamukhi pharma Ramanagara | Ramanagara |Harohalli Industrial
15 Plot no. 94& 97,1st Phase, Harohalli Area,
Industrial Area, Kanakapura Taluk,
Ramanagara Dist
M/s. Syngeyoi , Plot No. 267/8A & Ramanagara { Ramanagara KIADB Industrial
| |267/8B, KIADB Industrial Area, 2nd Area |
Phase, Harohalli, Kanakapura Taluk, |
Ramanagara District |
M/s. Srmesh Enterprises,Plot No.91 P, Bidar Bidar KIADB Industrial |
17 KIADB Industrial Area, Area
Humnabad, Bidir.
M/s Vijeta Industries Bidar Bidar Banker Colony
plot No.11-A, H,No.19-1-116, Banker Shivnagar South
18 | colony Shivnagar South Bidar Bidar Industrial
Industrial Area, Bidar-585402 Area
M/s. Soumya Pharma ,PLOT No. 91- Ridar Bidar Humnabad
P, (PART-1), Sy No -145 KIADB, Industrial Area
19 |Humnabad Industrial Area, Humnabad
Taluk, Bidar District. -585330
[ |M/s. PIR Organics, Plot No. 16/1P, B.dar Bidar KIADB industrial
20 Sy. No. 131, KIADB Indsutrial Area, Area
“Y |Humnabad Taluk, Bidar District -
585330
M/S. SARVODAYA SOLVENTS Bidar Bidar Non Industrial
4 PVT LTD, SY NO.352/1, 350/1, Area
- MARKUNDA VILLAGE TALUK &
DISTRICT, BIDAR-585403.
Kore Chemical Industries, Plot No. 92- Bidar Bidar Humnabad
P, Humnabad Industrial Area, Industrial Area
22 | Gadwanthi, Humnabad Taluk, Bidar :
District-585330
Eco Green Fuels Pvt. Ltd., Plot No. Tumkur Tumakuru Vasanthanarasapur
252, Rd. #1, Sy. No. 21/P & 21, 2nd ) a Industrial Area
23 |Phase, Vasanthanarasapura Industrial,




) M/s. Khemical India, Plot No0.680, Sy. T'umkur Tumkur Antharasanahalli
24 |No.43/3 and 44, 21 J Road, 2nd Phase, Industrial Area
Tumkuru ]
M/s. Bhagavathi Enterprises, Plot Tumkur Tumkur Vasanthanarasapur |
25 No.553-P-6, 2nd Phase, KIADB, a Industrial Area
~~  |yasanthanarasapura Industrial Area,
Tumkauru Taluk & District
Banashankari Industries, Plot No.197, Kolar Kolar KIADB Industrial
26 |KIADB ILA. Malur 3rd Phase, Kolar Area
Dist
M/s. L.N. Chem, Plot No. 6-11 & 6-L, Kolar Kolar KIADB Industrial
27 |4th Phase, KIADB Industrial Area, Area
Malur, Kolar District
Banashankari Chemicals Pv t. Ltd., Kolar Kolar KIADB Industrial
plot No.200 -203, KIADB LA. 3rd Area
8 Phase, Malur, Kolar Dist
M/s. Sonia Industries, Plot No. 118, R R Nagar |Bengaluru Urban| KIADB Industrial
Part -10 Sy. No. 47, Kumbalgodu Area
Village, KIADB Industrial Area, Ist
29 Phase, Kumbalgodu, Kengeri Hobli,
Bangalore South Taluk, Bangalore -
560074
M/s. Banashankari Chemicals Pvt. Hassan Hassan SEZ Ind. Aren
Ltd., Plot No. 101-A (P) & 102 -A(P),
30 Pharma SEZ Ind. Area, Kowshike
Village, Hassan -573201
M/s. Jwala Mala SDP Plant, Plot No. Mysuru-2 Mysuru Adakanahally
127-C, Adakanahally Industrial Area, Industrial Area
2 Nanajangud Taluk, Mysuru District -
571301
M\s. Sri Sai Industries, Plot No. 12-B, Mandya Mandya KIADB Indl. Area
32 |KIADB Indl. Area, Somanahalli,
Maddur Taluk, Mandya Dist.
M/s. Black God Chemical Industries Mangaluru Mangaluru Baikampady
Ope Pvt Litd., Plot No.34, Plot No.34, Industrial Area
33 Baikampady Industrial Area,
Mangaluru-575011
Sai Enterprises, Plot No.182, Yadgir Yadgiri Kadechuru
34 |Kadechuru Industrial Area, Yadgiri Industrial Area
Taluk and District.
M/s. Sri Durga Live Science LLP Chamarajanag| Chamarajanagar KIADB Industrial
Plot No.104/2, Badanaguppe- ar Area
25 |Kellamballi KIADB Industrial Area
Chamarajanagar
J
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List of Tyre Pyrolysis Units
f SI.No. [Name & Address of the TPO Regional District Industrial Area
unit Office
1 Pioneer Industries, Plot No 80 Bidar Bidar KIADB Industrial
KIADB Industrial Area, Area
Humnabad Taluk, Bidar
2 |Mahagaonvi Polymer Bidar Bidar Kolhar Industrial
Energ: ,Plot No. 135, [1,& Area,Bidar
| 12,Kolhar Industrial :
Area,Bidar
g 3 |Ahmed Industries.,Plot No Bidar Bidar Kolhar Industrial
| 130/B, Kolhar Industrial Area, Area,Bidar
Bidar
4 Premier Plast,Plot No 204, Bidar Bidar Kolhar KIADB
i Kolhar KIADB [ndustrial Industrial Area
' Area, Bidar
G 6 H Industries,Sy No 133 Bidar Bidar KIADB Industrial
Gadavanti, Plot No 122 D Area
KIADB Indl Area Humnabad
Tq Bidar .
6 |Star Polymers,Plot No 177A, Bidar Bidar Kolhar Industrial
1778 178 178 -P, Kolhar Ind. Area,Bidar
Area, Bidar
7 |New Himalaya Plastic Bidar Bidar KIADB Industrial
Industries (Pyrolysis Plant) Area
Plot No 25 KIADB Industrial
' Area Humnabad Taluk Bidar
8 KGN Industries,Plot NO 100 Bidar Bidar KIADB Industrial
P 1 Part KIADB Industrial Area
Area Humnabad Taluk Bidar
9 |Eesha Kishan Eco Energies Bidar Bidar KIADB Industrial
Pvt Lid.181,182&182 (P), Area
Kolhar Industrial Area, Bidar
10 [Mehanaj Industries,Plot No Bidar Bidar KIADB Industrial
365-P6 KIADB Industrial Area
Area, Bidar 7
1 [|Aditya Unit - | Eurealm Eco | Nelamangala Bengaluru | Scmpura Industrial
Pvt Ltd.,No.47, Opp ANZ Rural Area
factory, Sompura Industrial
Arca, 1st Phase, Dobbspet,
Nelamangala Taluk
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[" 12 |Aditya Eco Fuels Unit -2,No. Nelamangala | Bengaluru | Sompura Industrial
489 & 456, Sy. No. Rural Area
20,21,105/2,24 &
25,Beeragondanahalli Villag
,KIADB, Sompura 2nd stage,
Thyamagondlu ‘
Hobli,Nelamangala

13 |Sri Shivashakti Rubbers, Plot Anekal Bengaluru Jigani Industrial

No.84-P4, 1st Phase, Jigani Urban Area
Industrial Area, Jigani Hobii,
Anekal Taluk, Bangalore.

T 14 |Raksha Industries , Plot. No. |Chikkaballapur Chikkaballap| Gowribidanur 2nd
112 & No. 113 ,Gowribidanur a ura Phase,Industrial Area

2nd phase,Industrial Area, j

Chikkaballapur ‘
i

Lakshmi Industries,Plot No.
i10 and 111 ,Gowribidanur,
2nd phase Industrial,
Chikkaballapur

Chikkaballapur | Chikkaballap
a ura

Gowribidanur 2nd

Phase,Industrial Area

16

M/s Vten Group, Plot No.
180/P2, Nandur Industrial
Area, Kalaburagi

Kalaburagi Kalaburagi

Nandur Industrial
Area

M/s Mangalam Industries,
Sy.N0.339/2, Kamalapur
Village, Kalaburagi

Kalaburagi Kalaburagi

Non Industrial Area

M/s Sana Industries,
Sy.No.59, Plot No.297 & 298,
Nandur Kesartgi Industrial
Area, Kalaburagi

Kalaburagl Kalaburagi

Nandur Kesartgi
Industrial Area

M/s Sahara Fuels Energy,
Sy.No.39,93 Plot No.71/B,
Nandur Kesartgi Industrial
Area, Kalaburagi

Kalaburagi Kalaburagi

Nandur Kesartgi
Industrial Area,
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List of Incinerator Facilities

Name of the Industry

Regional
Office

District

Industrial Area

M/S. Haat Incinerators India
PvtLtd,, Plot No.35 B & C,

Jigani Industrial Area, Jigani
Hobli, Anekal Taluk,

Bengaluru Urban District-
560105

[

Anekal

Bengaluru Urban

Jigani Industrial Area

1st Phase, KIADB Industrial
Area, Kumbalagodu,

2|Bengzluru.

M/s. Gomti Incinco, No.3, B-2,

RRNagar

Bengaluru Urban

KTADB Industrial Arca

M/s. Century Refineries Pvt.
Ltd. No.17A & B, KIADB Indl
Area, Hoskote, Bengaluru.

Hoskote

Bengaluru Rural

KIADB Industrial Area

M/s. Karpataka Waste
Management Projects {A
Division of Re-sustainability
Ltd., (Formerly Ramky Enviro

of himmanayakanahalli,
Dabaspet, Nelamangala Tq.

41Bangalore.

Engineers)} Sy. No.75 to 85 of
Pemmanahalli and Sy No.7 & 9

Nelamanagala

Bengaluru Rural

KIADRB Industrial Area




M/s. Kalyuné Karr;a‘ldk: Wé;;ﬁ_‘;_a_dgiri -

Management Project Py Lid.,
Plot No.158-164, KIADR
Kadechur Industria) Area,
Saidapura Hobli, Yadgir Taluk
& District

[Yadeini

Kadechur Industrial Area

f=a}

M/S. Bangalore Incinerators

[Pvt Ltd., Plot No.28, KIADR
fIndustrial Area, Anchepalya,
|Kunigal Taluk, Tumakury

District

Tumakuru

Tumakuru

KIADB Industria] Area

[Re-sustainability T1q_
{(Formerly M/s Century Eco

Solutions Pvt. Ltd. Plot NO.
161B & C, 1st Phase,
Vasanthapura, KIADR
Industrial Area, Kora village,
TumkurTaluk& District.

Tumakuru

Tumakuru

M/s. E Nano Incintech, Plot
No.342-B, of Harohall;
Industrial Area, 2nd Phase, 2nd
Sector, Ramanagar District.

Ramanagara

Ramanagara

KIADB Industrial Area

Harohalli Industrial Area




[LIST OF AFR UNITS .
Sl No- |Name of the Industry Regional District Industrial
o Office Area
1/M/s. Indian Eco Solution Private Limited , | Tumkur Tumkuru Vasanthanaras
apura

Plot No.462, Vasanthanarasapura Industrial
Area, 2nd Phase, Tumakuru Taluk & District Industrial Area

2|MJs. Century eco solutions India Pvt Ltd. Tumkur Tumkuru Vasanthanaras
Plotno 161B & C,1st phase apura ,KIAD
| Vasanthanarasapura ,KIAD Indl Area,Kora Indl Area
" village & hobli Tumakuru Tq & Dist
i
|
3|M/s. Kalyana Kamataka Waste Management |Yadagir Y: dgiri KIADB
Project Pvt Lid., Plot No.158-164, KIADB Kadechur
Kadechur [ndustrial Area, Saidapura Hobli, Industrial Area
Yadgir Taluk & District
4|M/s Advance Eco Resource Management, Sarjapura Bengaluru Non Industrial
Plot No. 87/1 Helalige Chandrapura, Hosur Urban Area
main Road, Bangalore-560008
5{M/s Century Refineries Pvt Ltd Hoskote Bengaluru KIADB
Rural Industrial Area

No.17 A&B KIADB LA, Chekkahalli village
Hosakote Taluk, Bangalore rural dist

r 6|E-Nano [ncin tech, Plot No.342-3,Harohalli |Ramanagar Ramanagra Harohalli
Industrial Area

Industrial Area, KIADB , Phase-II,
Kanakapura Taluk & Ramanagara District

[ 7IM/s. Gomti Incinco, No.3, B-2, Ist Phase, R R Nagar Bengaluru KIADB
KIADB Industrial Area, Kumbalgodu, Urban Industrial Area
Mysuru Road, Bengaluru-560074
Green Fuel Waste Management, Sy no 6/*/4, |Gulbarga Gulbarga Non Industrial
Injepalli Village, Adakki Hobli, Sedum Arca

Taluk, Gulbarga District— 585222

M/s. SVD Eco Services, Plot No.179, Bidar Bidar Kolhar
KIADB, Kolhar Industrial Area, Industrial Area
Bidar Taluk & District

[+-]

el

10|M/s. Klean Kiln Fuels, Anekal Bengaluru Non Industrial
No.36/2, Adur Village, Harohalli Main Area
Road,
Anekal Taluk, Bengaluru Urban District
T [1|M/s. A T Enlerprises, iChikkaballapur Masthenahalli
f Plot No.70,71 & 72, Masthenahalli Industrial ia Industrial
Area, KIADB, _‘ Area,
st Phase, Masthenahalli, Chinthamnani I
Taluk, Chikkaballapura Dist J
|

¥
i




List of TSDF Units

;{l) Name of the Industry R(«;gt;‘lti::eal District | Industrial Area
M/s. Kalyana Karnatzka Waste Yadgiri Yadgiri  |Kadechur
Management Project Pvt Ltd., Plot Industrial Area
No.158-164, KIADB Kadechur
Industrial Area, Saidapura Hobli,

Yadgir Taluk & District
M/s. Kamataka Waste Nelamangala |Bengaluru DabaspetIndustrial
Management Projects {A Division Rural Area

of Re-sustainability Ltd_
(Formerly Ramky Enviro
Engineers)} Sy. No.75 to 85 of
Pemmanahalli and Sy.No.7 & 9 of
himmanayakanahe!li, Dabaspet,
Nelamangala Tq. Bangalore.




List of Barrdl Recyclers

[

J‘ SL.Vo. Name & Address of unit Regional District Industria]

l | Office Area

{ M/s. Archana Enterprises, Shed No. C-9 ' Sarjapura Bengaluru KSSIDC
KSSIDC Industrial estate ,Veerasanadra l Urban Industrial
2nd stage Huskur Road 0# : Hosur road estate
Anekal Taluk ,Bengalure -560100
M/s. New Kannimar Enterprises , plot Anekal Bengaluru Jigani

| no.l5b, 1st phase, Jigani Industrial Area Urban Industrial Area

| Bengaluru562106

’ M/s. Hindustan barrels, Peenya Bengaluru | Narayanagoud
No.3 Narayanagouda, Indl Estate, Urban a, Ind] Estate
Kareemsab layout, Hegganahalli, Near
Peenya 2nd stage, Bengaluru Urban.
M/s. Roshan Enterprises ,Plot No. Anekal Bengaluru Jigani ind!
87F(P),1st phase Jigani indl area ,Anekal Urban area

; taluk,Bangalore urban dist-560102

|
M/s Sannidhi Enlterprises plot No.13/1, Dasarahalli Benguluru Kachohalli
Kachalli Hobli, Bengaluru North Urban Industrial Area
M/s. Sree Mahalakshmi Enterprises No.2 | Dasarahalli Bengaluru Behind ’
Behind Raghavendra Indl Estate, Urban Raghavendra l
Karihobanahalli Road, Near peenya ,2nd Industrial J
stage Bengalur-560074 Estate |

[ M/s. Sri Gajanana Industries, Shed Anekal Bengaluru Jigani }
No.lA plot No.42, Jigani Industrial Area, Urban Industrial Area
Bengaluru-560105
M/S. Ishvarya Traders, Plot No.3-D1, Anekal Bengaluru | Bommasandra
Bommasandra I & II Phase Industrial Urban I & 1I Phase
Area, Hosur Road, Attibele Hobli, Anekal Industrial Arca
Taluk, Bengaluru-560099 |
M/s. 3R Innovation and Iesearch India Dasarahalli Bengaluru Kachohalli /
Private Limited- Unit-11I, Urban Industrial Area|
Plot No.06, Sy. No.24/3A, Lakshmipura f
Post, Kachohalli Industrial Area, ‘
Dasanapura Hobli, Bengaluru-562162. |
M/s. Shalini Enterprises, No. A6 3rd Peenya Bengaluru Peenya
Stage. Peenya Industrial Area, Bengaluru- Urban Industrial Area
5600058
M/s. SBM Enterprises, Plot No.326, Sy. Nelamangala | Bengaluru | Somapura lst

Rural Stage

No.5, 6 and 199, Nidavanda Viliage,
Somapura 1st Stage industrial Area,

Nelamangala Taluk,
Bengaluru Rural District-562132

Industrial Arca ;

|




|
|
|
|

12 —F/Is Shobith Industry , B-4,KSSIDC Indl | Mysuru -1 Mysuru | KSSIDC Ind].|
Area ,Nanjanagudu Tq, Mysore. Area
13 [M/s. SMZ Industries, Shed No.C-202 Mysore -1 Mysuru KSSIDC Ind|
KSSIDC Indl Area, Hebbal, Mysore. Area
14 |M/s. HR.F Trading Sy.No. 143/2, Bannur | Mysore -1 Mysuru Non Industrial
road Hancheya Village , Kasaba hobli, area
 |Mysuru-570019 J
15 |M/s S A Enterprises No-163, Industrial Mysore -1 Mysuru yadavagiri
’ Estate Yadavagiri Mysuru industrial
| estate
' 16 [M/s M M Enterprises plot No. 12/A Mysuru -1 Mysuru Bannimantapa
Barnimantapa Industrial Layout, Devaraja Industrial
1' Mohalla, Mysuru Layout
' 17 |M/s. New Royal Traders Unit-III, No.1/E, Mysuru -1 Mysuru Bannimantapa |
' Bannimantapa Industrial Area, C.V. Road, Industrial Ares
Mysuru-570015
| 18 |M/s.Moogambigai metal refineries(unit-2)| Mangalorc Mangaluru | Baikampady
| (Plastic division ) PlotNo. 124-A Industrial area
| Baikampady I1dustrial area, Mangaluru
. 19 |M/s. Karnataka Traders, Plot No.23/A, Mangalore Mangaluru Karnad
| Kamad Industrial Area, Mulki, Industrial Area
| Mangalore.
{20 [M/s Falcon imper corporation plot Mangalore Mangaluru Baikampady
. No.9A/10A, Bailkampady Industriai Area Industrial Area
; Mangalore-575011
| 21 |Ms. S S Metals & Industries, 6-64/3, Plot Mangalore Mangaluru Baikampady
No.277 & 278, Baikampady Industrial Industrial
! Estate, Mangalore- 570045 Estate
22 |M/s. Shariff Enterprises, Plot No. 141 C Mangalore Mangaluru Baikampady
Industrial Area, Baikampady, Mangaluru, Industrial
D.K. District -575011 Area,
! 23 |M/s. Black God Chemical Industries Opc Mangalorz Mangaluru Baikampady
f Pvt Ltd., Plot No.34, Plot No.34, Industrial
Baikampady Industrial Area, Mangaluru- Area,
575011
24 |Mother Nature Waste Management and Mangalore Mangaluru | Baikampady
Recycling Industry, Plot No. 259, D. No. 6 Industrial Area
314, Baikampady Industrial Area, KIADB
Road, Mangaluru, D.K.District- 575011
25 |M/s. Moogambigai Metal Refineries(Unit-| Mangalore Mangaluru | Baikampady
Industrial Area

2) (Plastic Division),
Plot No.124 A & B, Baikampady

Industrial Area,
Mangalore




&
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26 |M/s. R.T Enterprises plot no. A.21 Ist Tumkur Tumkuru | Antharasaneha |
; phase Antharasanehalli Indl area Tumukur 1li Indl area
i tq & dist
' 27 |M/s Century Enterprises plot No.95p &96- Tumkur Tumkuru Vasanthanaras
p lst phase Vasanthanarasapura Tumkur apura
‘ tq &dist Industrial Arca |
| 28 |M/s. Alpha Eco Industries Plot Tumkur Tumkuru Antharasanhal]
| No,131,2nd Phase Antharasanhalli Indl i Indl area
‘ area ,Antharsanhalli,Tumkur tq & dist
729 |M/s. MD Craft Industries, Plot No.118, Tumkur Tumkuru Vasanthanaras
l Sy. No.42, Vasanthanarasapura, 1st Phase apura, st
| Industrial Area, Thimmaraj, Phase
J Thimmarajanahalli - 572128 Industrial Area
{ 30 |M/s.Hajira Enterprises, Plot No.324 =T, Ramanagara | Ramanagara KIADB
f 2nd phase KIADB Industrial area, Industrial area
; Harohalli, Kanakapura Taluk,
| Ramanagara District
31 |M/s. K.H Enterprises Plot No.310 -F2 Ramanagara | Ramanagara | KIADB Indl
JKIADB Indl arca ,Harohalli Kanzkapura area
Taluk & Ramangar District
32 |M/s S.A Traders, Plot No-325-L Il Phase | Ramanagara Ramanagara KIADHE
KIADB Industrial Area Harchalli, Industrial Arca
Kanakapura Taluk, Ramanagara District
33 |[M/s. Indian Enterprises Plot No.13 Ist Mandya Mandya KIADB Indl
Cross, KIADB Indl area, Tubinakere, area,
Mandya Tq & Dist
14 |M/s.Y J Rao Industries Plot No. 20 p Shivamogga | Shivamogga KIADBInd!
_KIDBIndl area Machenahalli Nidige area
Hobli Shivamogga -577222
35 |M/s Simnani Enterprises Davanagere Davangere KIADB
plot No.14, KIADB LA. Harihara, Industrial Area
Davanagere
36 |M/s. Sai Enterprises the plastic Davanagere Davangere Industrial |
reprocessing unit @ Plot No. D/S-11, 7th Estate ‘
Cross, 2nd Stage, Industrial Estate KSSIDC |
KSSIDC, Harihara Tq, Davangere Dist- ?
577601
37 |M/s. King Enterprises Plot No. 68, 6th Dharwad Dharwad Belur
Main Road, Belur Industrial area, Industrial area
Dharawad
38 |Ms. S. N. Baddi Eco Safe Recycling Dharwad Dharwad Belur
Industrial Arca

Industries, Sy. No. 612(B), Belur
Industrial Area, Belur—- 580011, Dharwad

District




N Bt i

M/s, Sahara Enterprises, Plot No.505(B), Dharwad. Dharwad Belur Ind] ]
Area,

Sy.No0.340, Belur Indl Area, Belur- f’
580011, Dharwad-Tq & Distric: _ IJ
i

.f

M/s S.K. Pipes Industries Sy No. 218/A, Vijayanagara | Vijayanagara | Non Industrial i

Ujjani road Kudligi Taluk, Vij ayanagara area ,’

District

M/s. Rishiyanth Incorp proposed to Kolar l Kolar KIADB
Indusirial Area

P1, KIADB Industrial Area, Vemgal

establish the units located at Plot No.31
Hobli, Kolar Taluk & District. 1

|
|
!
|
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413/2, Hebbal Industrial Area, Mysuru -

- List of Used Qil Recyclers
| SI Name of the Industry Regional District Industrial
' No. Office Area
1 |M/s Ganapathy Refineries Pvt Ltd , Anekal Bengaluru |DR.Ambedkar
Plot No.9&10, DR.Ambedkar Industrial Urban Industrial
Estate 1st phase Jigani Anekal tq, Bangalore - Estate 1st
560105 phase Jigani
Anekal tg
2 |M/s. Arun Industries No.B-64,3rd stage Peenya Bengaluru Peenya Indl
Peenya Indl area Bangalore Urban area
3  |M/s. Ganapathy Refineries, Plot No.B-121, Nelamangala | DBengaluru | Nelamangala
Nelamangala Industrial Estate, KSSIDC, Rural Industrial
Kasaba Hobli, Nelamangala Estate,
. KSSIDC, |
4 |M/s. Nakoda petrochemicals, Plot No.8 Tumkur Tumkuru KIADBI Indl |
KIADBI Indl Area, Sathyamangala, Tumkur- Area J
572104 |
5 |M/s. Shanthadurga Petrochemicals, No 701 Belagaum Belagaum | Non Indutrial |
Shedegalli Manturga Post, Khanapur Area I
Belgaum |
6 |M/s. HN Petrochemicals Industries, Plot No. Kalaburgi Kalaburagi | Non Indutrial i
Sy.No. 29/2, Taj Sultanpur Taluk, Kalaburagi Area ‘|
District -585103
7 |[M/s Balaji Industries Piot No.20/A, KIADB | Shivamogga | Shivamogga KIADB
Industrial Area Machenahalli Shivamogga Industrial Ared|
8 |M/s. Evolve Oil Refining Industry, No. 410- | Mysore -1 Mysuru Hebbal |
Industrial Area|

570016




List of Waste Oil Recyclers :
NS; - Name of the Industry Rggi;;);al District In(;u:::lal
M/s. Jonas Petro Products Plot No. 277, |[Mangalore [Managaluru |Baikanapally
1 |Baikanapally Industrial Area Mangalore, Industrial
D.K District Area
M/s. Merlyn Hydrocarbons Pvt Ltd., Plot |Hassan Hassan KIADB ind!
2 INo.366, KIADB Indl Area, Hassan Taluk Area

|& Dist




List of Used Qil & Waste Qil Recyclers

S1 Name of the Industry Regional District ‘Industrial
No. Office Area
M/s Kar Recycle centre LLP No. 114/C, Ist|Bengaluru City| Bengaluru |Yeshwantapura
cross, 5th main Yeshwantapura Industrial West Urban Industrial Area
[ Area opposite Peenya Metro Station,
f Tumkur Road, Bengaluru-002 L
. MV/s Bharath Lubricants plot No.36, Sarjapura Bengaluru KSSIDC
12 |KSSIDC Industrial Area Veerasandra, Urban Industrial Area
! Hosur Road Anekal Taluk,Bengaluru
| M/s. Lube Tech Petro Chemicals, No. C- Sarjapura Bengaluru KSSIDC Indl
| 3 |76, KSSIDC Indl Area, Vserasandra, Urban Area
Attibele, Amehal Taluk, Bengaluru Urban
M/s Balaji Refineries B-5 B-6 Veerasandra Sarjapura Bengaluru Veerasandra
| 4 |Industrial Estate Bengaluru-560100 Urban Industrial
Estate
M/s Century refineries Pvt ltd. Plot no. 17- Hoskote Bengaluru KIADB
5 |1 &J, KIADB Indl Area, Hosakote Taluk, Rural Industrial Area
Bangalore Rural District
M/s Sampath Refineries Pvt Ltd, plot Mandya Mandya KIADB
6 INo0.64A-65D, KIADB Industrial Area Industrial Area
Tubinakere Mandya ;
M/s. Mandya Refineries, Plot No.59 Part - Mandya Mandya KIADB Indl
| 7 |ll A, KIADB Indl Area, Tubinakere, Area
‘ Mandya Tq & Dist i
| Mandya Mandya Tubinakere
[ 8 |M/s.SM Enterprises, No.4911, M C Road, Industrial Area
Beside Fire Station, Mandya Tq & Dt
f M/s. F.A. Refineries,Plot No.92-B KIADB Tumkur Tumkuru KIADB
| 9 |Industrial Area, Ist Phase, Industrial Area
, Vasanthanarasapura, Tumkur,
| M/s M-tech petroleum Pvt Ltd Tumkur Tumkuru  !Vasanthanarsap
' 10 |plot No. 192 Vasanthanarsapura Industrial | ura Irdustrial
Area tumkur # Area tumkur
~ [M/s. VBS Petrochemicals Plot No, ‘ Tumkur Tumkuru Hirehalli ,Indl
| 11 [29P2 Hirehalli ,Indl area ,Hirehalli, i' area
, Tumukur !
F M/s. SMI Industries, Plot No. 195-D, Ist ' Tumkur Tumkuru Vasanthanarasa
i 12 |Phase, Vasanthanarasapura Indl. Area, pura Indl, Area
i Tumakuru Tq. & District |
i M/s. R.V.P Refineries (Previously A.S | Tumku Tumkuru | Vasanthanarasa
Refineries), Plot no.97-B, | pura Indl Area
! 13 |Vasanthanarasapura Indl Area Nagenahalli |
Village, Kota Hobli, Tumkur Tq & Dist |
M/s. Mahalakshmi industries, Plot No.218, Turmkur Tumkuru KIADB Indl
14 |KIADB Ind! Area, Vasanthanagara, Area
Tumkur -572128
M/s. Alfa refineries, Plot No. 310H, Il Ramanagara | Ramanagara | Harohalli Indl
i Phase, Harohalli Indl Area, Harohalli Area
“ |Hobli, Kanakapura Taluk, Ramanagara
District
M/s. Bharani Refinaries 324-P KIADB Ramanagara | Ramanagara KIADB
16 |Industrial area 2nd phase ,Kanakapura Industrial area
Taluk Ramanagara District

N



F M’s. Jai Sai Lubricants, Plot No.57 & 58, Ramanagara | Ramanagara Harohalli

{ 17 |Harohalli Industriai Area, 1st Phase, Industrial Area
! Kanakapura Taluk, Ramanagara

i8 M/s Merlyn hydrocarbon plot No.367, Hassan Hassan KIADB

| KIADB I.A, H N Pura Road Hassan Industrial area
; M/s Khwaja petroleum Pvt Ltd Kolar Kolar KIADB

! 19 |plot No.3, KIADB Industrial area , Industrial area
| |Bangarpet Taluk, Kolar Dist

'M/s Sri Lakshmi Refineries Industries, No. |Chikkaballapur|Chikkaballapur KIADB

(J 20 [P-34, Kudumalakunte Village, KIADB a a Industrial Area
Industrial Area, Gowribidanur,

L Chikkaballapura o

r M/s. K.M Qils Pvt Ltd, Plot No.75 ,76 & Kalburgi Kalaburagi Kapnoor Indl

| 21 |77 (Part-A) 2nd Phase, Kapnoor Indl Area, rea

[ Kalburgi
M/S. Sarvodaya Solvents Pvt Ltd, Sy

22 IN0.352/1, 350/1, Markunda Village Taluk Non Industrial
{ _|& District, Bidar-585403. Bidar Bidar area
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List of Lead Acid Battery/Lithium Ion Battery Recyclers

S1-No.

Name & Address of unit

Regional Office

District

Industrial Area

1

Hindustan Lead Alloys.,
No.132, Byraveshwara
Industrial Estate, Near
Shushruthi Bank, Andrahalli
Main Road, Bangalore -
560091

Dasarahalli

Bengaluru
Urban

Byraveshwara
Industrial Estate

Sun Metals., Sy No.30/2,
Surajakkanahalli Village.
Kasaba Hobli, anekal Taluk,
Bengaluru

Anekal

Bengaluru
Urban

Non Industrial
Area

R.P.N Industreis, Plot
No.B2, KSSIDC Indl. Area,
Kumbalgodu, Mysore Road,
Bengaluru -560074

R R Nagar

Bengaluru
Urban

KSSIDC Indl
Area

M/s. Sri Ponni Industries,
Plot No. 24, 4th Phase
Bommasandra Industrial
Area,

Anekal Taluk, Bengaluru
Urban District -560099

Anekal

Bengaluru
Urban

Bommasandra
Industrial Area,

Evershine Smelting Alloy
Pvt Ltd., Plot No.15C, Zone
No.2, Attibele Industriul
Area, Bengaluru-562107-

volume 1

Sarjapura

Bengaluru
Urban

Attibele Industrial
Area

Hi-Tech Eco Green Plot No.
104/A, Sy.No. 7,8,9,10
Bharthipura village,
Somapura Indl Area,
Nelamagala

Nelamangala

Bengaluru
Rural

Somapura Indl
Area

M.H.Metals Recycling
Industries., Plot No.440, sy
No.23/1 & 35 of
Lakshampura Village,
Sompura 2nd stage
Industrial area, Nelamangala
Taluk, Bangalore Rural

District

Nelamangala

Bengaluru
Rural

Sompura 2nd
stage Industrial
area

= )
LAY
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HITECH ECO GREEN,
363A,50MPURA
INDUSTRIAL AREA, 15T
STAGE, TRMN BACK
SIDE, DOBASPET,
NELAMANGALA TQ.
BANGALORE RURAL,
Karnataka, 562111

Nelamangala

Bengaluru
Rural

SOMPURA
INDUSTTIAL
AREA

KIADB Ind Area

Sri Shirdi Sai Baba
Industries., Plot No.325V.
KIADB Ind Area, Phase-1I,
Harohalli, Kanakapura
Taluk & Ramangara District

Ramanagara

Ramanagara

‘KIADB Industrial

10

Shiva Enterprises., Plot
No.311-A, 2nd Phase,
KIADB Industrial Area,
Harohalli, Kanakapura
Taluk, Ramanagara f

Ramanagara

Ramanagara

Area

Harohalli

11

Shree Ponni Lead Alloys |
Pvt Ltd., Plot No.32-A, f
Harohalli Industrial area, 1st
Phase Kanakapura Taluk,
Ramangara-562112

Ramanagara

Ramanagara

Industrial area

12

M/s. Surya Metal Mart., Plot
No.395, Harohalli 3rd
Phase, Harohalli Industrial
Area, Kanakapura Taluk,
Ramanagara District,
Bangalore

Ramanagara

Ramanagara

Harohalli
Industrial Area

13

Tharun Enterprises., Plot
No.325R-1, KIADB Ind
Area, Phase-II, Harohalli,
Kanakapura Taluk,
Ramanagar

Ramanagara

Ramanagara

KIADB Ind Area

Harohalli

14

Veeranarayana Metal Alloys
Pvt Ltd.,Sy No.81/2,
Bhadrapura, Lakkenahalli
Village & Post,solur Hobli,
Magadi Taluk, Ramanagara
District-561101

Ramanagara

Ramanagara

| Industrial Area




M/s. Metastable Materials
Pyt Ltd., Plot No.B-61, I
Phase, Harohalli Industrial
Area, Kanakapura Taluk,
Ramanagara District

Ramanagara

Ramanagara

Harohalli
Industrial Area

16

HS Metals (Unit-II), Plot
No0.99-P-2, 4th Phase,
KIADB Induatrial Area,
No.34, Rajendra Layout,
Maruthi Extension, Malur
Taluk, Kolar District

Kolar

Kolar

KIADB Induatrial
Area

17

Juyvel Enterprises., Plot
No.26A, KIADB Industrial
Area, Malur, Kolar

Kolar

Kolar

KIADB Industrial
Area

18

Shreenevasa Metal
Corporation India Private
Ltd., Plot No.81,3rd Cross,
2nd Stage, KIADB
Industrial Area, Malur Kolar

Kolar

Kolar

KIADB Industrial
Area

19

S K. Accumulators., Plot
No.31, Part-4, 4th Phase,
KIADB Industrial Area,
Malur, Kolar-563130

Kolar

Kolar

KIADB Industrial
Area

20

OM Metals, Plot 293A & B,
3rd Phase, KIADB Indl
Area, Malur, Kolar District-
563130

Kolar

Kolar

KIADB Indl Area

21

Selvam Metals &
Alloys.,Plot No.37, 2nd
Cross, 2nd Phase, KIADB
Industrial area, Malur Taluk,

Kolar

Kolar

KIADB Industrial
area

Kolar

Kolar

Non Industrial

22

Chloride Metals Limited.,
Sy No.60/1 & 2,
Seethanayakanahalli Malur-
Hosur Road, Lakkur Hobli,
Malur 1aluk, Kolat District

Kolar

Area

23

Ace Enterprises., No.94
Part2, KIADB Industrial
Area,4th Phase, Malur,
Hoskote Village, Lakkur
Hobli, Malur, Kolar District

Kolar

Kolar

KIADB Industrial
Area

Y
dr



24

Sandeep Lead Alloys India
Private Limited, Plot No.19,
KIADB Industrial Area,lst
Phase,Malur Taluk,Kolar

District

Kolar

Kolar

KIADB Industrial
Area

23

Kandan Alloys., Plot No.6-
E, 4th Phase, KIADB
Industrial Area, Malur
Taluk, Kolar District

Kolar

Kolar

KIADB Industrial
Area

26

SP Metal (OM Metal)., Plot
No.78,1st Phase, KIADB
Industrial Area,Malur, Kolar

Taluk

Kolar

Kolar

KIADB Industrial
Area

27

Enviro Green Alloys., Plot
No.32, 1st Phase, KIADB
Indl Area, Malur
Taluk,Kolar District

Kolar

Kolar

KIADB Indl Area

28

Aryan Metal Industries, Plot
No. 55, 4th Phase, KIADB
Industrial Area, Malur
Taluk, Kolar District

Kolar

Kolar

KIADB Indl Area

29

Lawraga Metals Pvt Ltd.,
P NO.06T, 4th Phase,
KIADB Indl Area, Malur,
Kolar

Kolar

Kolar

KIADB Indl Area

KIADB Industrial

30

M/s. Theos metals Trada
Private LIMITED., Plot
No.318-A & 318-B, 3rd
Phase, KIADB Industrial
Area, Malur Taluk, Kolar
District

Kolar

Kolar

Area

31

M/s. Ganapathi Enterprises,
Plot No. 11, Ist Phase.
Malur Industrial Area,
Malur Taluk,Kolar Disirict,
Malur - 563130

Kclar

Kolar

Malur Industrial
Area

32

M/s Laxmi Metals., Plot
No.26-B, Kurandanalli
Road, st Phase, Malur,
KIADB Industrial Area,
Malur Taluk, Kolar District.

Kolar

Kolar

KIADB Industrial
Area




- 33

M/s NIK. Enterprises
(Formerly M/s. Krish Auto
Power India Private
Limited.,), Sy. No.100,
Choodagondanahalli
Village, Hosur Main Road,
Malur Taluk, Kolar District.

Kolar

Kolar

KIADR Industrial
Area

34

M/s. LICO Materials Pvt
Ltd , Plot No. 104, Sy. No.
43, 53 and %4, Vemgal
KIADB Indl. Area, Kolar
taluk and District.

Kolar

Kolar

Vemgal KIADB
Indl. Area,

35

Bala Industries, 235 M, 3rd
Phase, Bornmasandra
Industrial area, Hosur Road,
Bengaluru (Bangalore)
Urban, Kanataka, 560099

Kolar

Kolar

. Bommasandra

Industrial area

36

Fairoz Metal Mart
P.No.190, Masthenahalli,
1st Phase indl area,
Masthenehalli Kaiwara(H),
Chinthamani (T),
Chikkaballapura

Chikkaballapura

Chikkaballap | Masthenahalli, Lst

ura

. Phase indl area

37

Shri Lakshmi
Venkateshwara enterprises.,
Plot No.216, Masthenahalli,
1st Phase Industrial Area,
Chikkaballapura

Chikkaballapura

Chikkaballap
ura

Masthenahalli, st

Phase Industrial
Area

38

39

Trishulavel Eshan Pvt
Ltd.,112, Masthenahalli
Industrial Area,
Masthenahalli 1st Phase,
Chintamani (T),

Chikkaballapura

Chikkaballap

ura

“Masthenahalli
Industrial Area,

Chikkaballapura (D)

Eswari Global Metal
Industries Pvt Ltd.,Unit -1
No. 101A & B, Baikampady
Industrial Area, Managluru-
575011

Mangaluru

Mangaluru

Baikampady
Industrial Area

40

Eswari Global Metal
Industries Pvt Ltd., Unit -3

P.No.410 & 411,
Baikampady Industrial Area,

[Memagiuma/e0LL

Mangaluru

Mangaluru

Baikampady
Industrial Area




.
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41

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

Shivamogga

Shivamogga | KIADB Ind Area

Shivam Enterprises.,Plot
No.22-A, KIADB Industrial
Area, Vasanthasapura, Kora
Hobli, Tumkur-572128

Tumkuru

Tumakuru | KIADB Industrial

Area

43

E-pragathi Recycling Pvt
Ltd., unit-3., Sy no. 18, plot
Nol37B & 138,
Vasanatharasapura indl area,
Thimmrajanahalli Village,
Bellavi Hobli, Tumkur &
Rural District

Tumbkuru

Tumakuru |Vasanatharasapura

indl area

44

Chandana Industries, Plot
no.174/B, KIADB Idustrial
area, Vasanthanarasapura,
Kora Hobli, Tumkur Dist

Tumkuru

Tumakuru | KIADB Idustrial

arca

45

Greens Recology Company,
Ground Floor, Plot No. 415
Sy No. 3/14, KIADB,
Vasanthanarasapura
Industrial Area, Yaladadlu
Village Kora Hobli,
Tumakuru (Tumkur),
Kamataka, 572138

!
]
i

Tumkur

Tumakuru |Vasanthanarasapur
a Industrial Area,

46

Minimines Cleantech
Solutions Private Limited.,
Plot No. 22A.,
Vasanthanarasapura
Industrial Area, Tumkur
Industrial Area: Vasantha-
Narasapura Ind Area,
VASANTHANARASAPU
RA, [umkuru

Tumkuru

Tumakuru |Vasanthanarasapur
a Industrial Arca

47

King Scrap Materials
Enterprises. P.No.87, Belur
Industrial
Area,Belur,Dharwad-

580011

Dharwad

Dharwad

Belur Industrial
Area

Sanklapura

48

Spark Battery Industry., Plot
No.1(P)1, Sanklapura

Industrial Area, Hospet

Ballary

Bellary

Industrial Area




49 M/s. Eshwari Global Metal Mangalore Mangaluru Baikampady
Industries Pvt. Ltd. (Unit - Industrial Area
I1) located at Plot No. 96 &
97, Industrial Area,
Baikampady’, Mangalore —
575011

50 Eswari Global Metal Dakshina Mangaluru Baikampady
Industries Private Limited, Kannada Industrial Area
Unit 3 - Plot No. 415 & 416,
Industrial Area,
Baikampady, Mangalore

A1 Eswari Global Metal Mangaluru Mangaluru | Industrial Area,
Industries Pvt Ltd., Baikampe dy
Plot No.96 & 97, Industrial
Arc 1, Baikampady,
Mangalore-575011

52 Moogambigai Metal Mangaluru Mangaluru Baikampady
Refineries, Industrial Area
Plot No.132 A, Industrial
Area, Baikampady,
Mangaluru-575011

53 |J B Carbon Etracts Private Dharwad Dharwad Belur Industrial
Limited, Plot No 158'C, Estate
Belur Industrial Estate

54  |M/s. Sri Chamundi Metal Mysuru-1 Mysuru | KIADB Industrial
Works, Plot No.440-K, Sy. Area
No.144, KIADB Industrial
Area, Hebbal Kasaba Hobli,
Mysuru-570016

55 |A R Industries, Plot No.3D, | Vijayanagara Vijayanagara Sanklapura

Industrial Area

Sanklapura Industrial Area,
Hospet Taluk, Vijayanagara
District

ok
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premises of M/s.
Ridhi Sidhi
Enterprises located
at Plot No. 49, 2™
Phase, Sy No. 76,
Nosager *""llage,

Kasaba Hobli,
Malur tq, Kolar Dist

activity

Issue of Closure Order from 01.04.2025 -
. . Under Date of Despatch
sl no File no Industry name Activity RO whidh At liswne o

KSPCB/Enf- S K Enterprises, Lead RR Nagar |Water Act & |15.05.2025 05 & 06
Cmp/178/2024-25 #130, Sy No. 89, smelting Air Act

Gidadapalya Road, |activity by

Yalachaguppe dismantalin

Village, Tavarekere |g lead acid

Hobli, Bengaluru batteries
KSPCB/Enf- Illegal lead leud Kolar Waier Act & [08.06.2025 |213 & 2i4
Cmp/46/2025-26  |recycling unit by recycling Air Act

Sri. Sanjay located |activity

at Sy No. 133/3,

Marasandra Village,

Kasaba Hobli,

Malur {5, Kclar Dist
KSPCB/Enf- Illegal lead lead Kolar Water Aci & [08.09.2025 215 & 216
Cmp/47/2025-2€  Irecycling unit in the recycling Air Act




~|KSPCB/Enf-
Cmp/d8/2025-26

 [lilegal lead lead
recycling unitby  [recyeling
Sri. Hafeez Khan activity
(Proprietor of M/s.
MNS Traders)
located at Sy No.
274, Narayana Keri
Main Road, Behind
brick factory, near
BESCOM Junction,
Lakkuru Village &
Hobli, Malur tq,
Kolar Dist

Kolarm

Whter Act & [09.09.2025 |2

Air Act 1

KSPCB/Enf-

Cmp/48/2025-2

[llegal lead lead
recycling unit of recycling
M/s. J K Metals activity
located at Sy No.
134, Marasandra
Village, Kasaba
Hobli, Malur tq,
Kolar Dist

Kolar

Water Act & {09.09.2025
Ailr Act

217 & 218
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List of Notice of Proposed Directions issued by the Board

(oo 1 1)

WPC/APC/E |

SIL.No

Industry Name and
Complete address

Activity

NPD
Issued by

NPD Issued
Date

P Act

l

M/s.Sai Enterprises, Plot
No.182,Kadechur
Industrial Area,

Yadgir Taluk & District

Solvent
Recycling

WMC-2

12.06.2025

EP Act

M/s. Mayash Enterprises,
Plot No.273, KIADB Indl
Area, Kadechur,Yadgir
Taluk & District

Solvent
Recycling

WMC-2

11.06.2025

EP Act

M/s. SNP

Pharmaceuticals,

Plot No.266, KIADB Indl
Area, Kadechur,

Yadgir Taluk & District

Solvent
Recycling

WMC-2

11.06.2025

EP Act

M/s. Kalyana Karnataka
Waste Management
Project Pvt Ltd,

Plot No.158-164, KIADB
Industrial Area, Kadechur,
Yadgir Taluk & District

TSDF

WMC-2

11.06.2025

EP Act

|

M/s. Mohanam Industries,
Sy No.339/2, Kamalapur
Village, Humnabad Road,
Taluk & District,
Kalaburagi

Tyre
Pyrolysis

RSEO
Kalaburagi

01.10.2024

Water Actand |

the Air Act

M/s. Ahmed Industries,
Plot No. 130/B, KIADB,
Kolhar Industrial Area,
Bidar — 585403,

Tyre
Pyrolysis

RSEO
Kalaburagi

22.07.2025

Water Act and |

the Air Act

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

Tyre
Pyrolysis

RSEO
Kalaburagi

22.07.2025

Water Act and |

the Air Act




Standard Operating Procedure and Chedklist of Minimal Requisite Facilities
for utilization of hazardous waste under Rule 9 of the Hazardous and Other
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February, 2021

Central Pollution Control Board
(Ministry of Environment, Forest & Climate Change, Government of India)
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1.0

N

Procedure for grant of authorization by SPCBs/PCCs for utilization of Hazardous waste

While granting authorisation for utilization of hazardous wastes, SPCBs/PCCs shall

ensure that authorisation is given only o those wastes for which SoPs on utilisation

have been circulated by CPCB ensuring the following:

3. The waste (intended for utilization) should have similar source of genemnon as

specified in SoPs.

b. 'I'ﬁe autilization process should be similar to the process of utilization described
in SoPs.

c. End-use/product produced form the waste shall be same as specified in SoPs.

d. Authorisation shall be granted only after verification of minimum requisite
facilities installed and after verification of utilization process-as given in'SoPs.

e. Issuance of passbooks (similar to the passbooks issued for recycling of use oils,
waste oil, non-ferrous scraps, etc.) for maintaining records of receipt of

hnzardous wastes for utilization.

After issuance of authorization, SPCB shall verify the utilization process, checklist
and SOPs, quarterly dunng tie initial 02 years of operation followed by random
checks in subsequent year's atieast once in every vear.

In~case of lack of requisite infrastructures with the SPCBs/PCCs, SPCBs/PCCs may
engage 3 party institutions and EPA/NABL/ISO17025 accredited laboratories for
monitoring and analysis of )rescribed parameters of the SoPs for verification
purpose. ‘Such Jabs shall hive acc.editation (EPA/NABL/ISO17025) fur the

parameters specified in SoP.

SPCB shall provide half yearly up-dated list of units permitted for utilization of
hazardous waste to CPCB and also pericdically update the same on SPCB website
Such updated list shall be sent for January-June and July-December of every year and
reach to CPEB by July and Janvary respectively of every year.

Authorisation for utilisation shall not be given to the units lecated in .he State/UT
where there is no Common TSDF, unless the unit ensures authorised captive disposal
of the hazardous waste or its complete utilisation or arrangement of sharing with anv

other authorised disposal facility,

In case of the utilization proposal is not similar with respect to source of generation.
utilization process and end-use as outlined in this SoP, the same may »e referred to
CPCB for clarification / conducting trial utilization studies and developing SoPs.

The source and work zone standards suggested in the SoPs are based on the E(P)A
notified and OSHA standards respectively, however, SPCB/PCC may impose more
stringent standards based on the location or process specific conditions.

Source of Waste

-Spent Solvent is generated during use of solvent to dissolve or dilute other substances or
materials or as chemical intermediates in various industrial processes. These spent
solvents are hazardous wastes and are required to be disposed, when not utilized as
resource recovery, in authorized disposal facility in accor

nce with authorization
condition stipulated by the concerned SPCB/PCC. . /

Waste Management-II Division, CPCRB, Delhi
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Standard Operating

Procedure for utilization of Spent S

pent Solvent for recovery

This SoP is applicable only for utilization (including captive utilization) of spent solvent to
recover solvent as below:

21.2; 26.4; 28.6 and
29.4 of Schedule 1 of
HOWM Rules,
2016)

lacquers, vamishes and inks;
Production or industrial use
of synthetic dyes, dye-
intermediates and pigments;

Type of "TW Source of generation ‘Recovery/Product

Spent Solvent | Industrial uses of solvents; | Recovered solvent or mixture of |

(Hazardous  waste | Production or industrial use | solvent  containing;  Acetone. |

categorics 20.2; |of  paints,  pigments, | Toluene,  Benzene, Xylene,
Cyclohexane, Methyl Iso Butyl |

Ketone, Methanol. Iso Propyl :
Alcohol, Methylene  Dichloride. |
Tetra Hydro Furan, Ethyl Acetare, |

Dimethyl formamide, Butyl acetate, |
Methyl Acetate; Butanol, Ethanol, |
Methy! Ethyl Ketone and Iso Propy! |
Ether i

Production/formulation  of
drugs/pharmaceutical  and:
health care product, and;
Froduction and formulation
of pesticides incleding
stock-piles.

|

Utilization Process

The recovery of solvent shall involve fractional distillation of spent solvent followed by
single or two stages cooling in primary and secondary condenser, depending upon

boiling point of the spent solvent.

1.1

Water shall be used as cooling medium for condenser for recovery of spent solvents
having boeiling point of 100°C and above wi creas for solvents with low boiling poin
(i.e. <100°C), the unit shall provide secondury condenser with chilled waler/brine as

cooling medium.

1.2 Product Usage / Utilization

The solvent recovered from Spent Solvent generated from pesticides industry shall
preferably be sent to the generator itself or other pesticides manufacturing units.
However, such recovered solvent shall not be used in the process of production of

pharma, food, and cattle feed.

The packaging of product (i.e. recovered solvent) shall be labelled as *This product has
been recovered from Spent Solvent generated from Pesticides/Dye and Dye
intermediated industries/Drugs/etc. (as the case may be) manufacturing process”.

1.3 Standard Operating Procedure for utilization

This SoP is applicable only for the utilization of Spent Solvent for recovery of solvent.

The Spent Solvents containing Toluene, Xylene, Cyclohexane, Acetore, Methyl
isobutyl ketone, Methanol, Isopropyl alcohol, Methylene Dichloride, Tetra
Hydro Furan, Ethyl Acetate, Iso Propyl Ether, Dimethyl formamide, Butyl
acetate, Methyl Acetate, Butanol, Benzene, Ethanol and Methyl Ethyl Ketone

shall be procured only in tankers/drums.

()

The Spent Solvents shall be transferred from tankers/drums to the raw material

(2} :
storage tank and to distillation column by solvent transfer pump. }
\

b7

Waste Management-1I Division, CPCB, Delhi
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(o)

(8}

{9

)

(1)

(15)

Transportation of Spent solvents shall be carried out by sender or receiver
(utilizer) only after obtaining authorisation from the concerned SPCB under the
Hazardous and Other Wastcs (Management & Transboundary Movement) Rulcs,

2016.

I: shal: be ensured that the aforesaid hazardous waste is procured from th2
industries who have valid authorization for the same from the concerned State
Pollution Control Board as required under Hazardous and Other Wastes
(Management and Transboundary Movement) Ruies, 2016.

During loading and unloading of Spent Solvents/Recovered Solvent from Tanker
to Storage Tank or Storage Tank to Tanker, vent (of both Storape Tank/Tanker)
shall be connected to each other se as to minimize VOC emissions.

Vent of all storage tasks (i.e. Spent Solvent and Recovered Solvent) shall be
connecied through condenser.

All the Vehicles entering the utilization premises shall be fitted with the spark
arrestor.

The vent-of the condenser shall be at least 0C meters above the roof top or at
height prescribed by SPCB/PCC, whichever is higher.

The vent of condenser shall be passed through VOC absorption media like
activated carbon and shall comply with the prescribed standards.

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 such as hard hats, goggles, face shield, steel toed shoes, gloves,
aprons, respirators etc.

The unit shall provide laboratory facility for analysis of solvent.

The unit shall provide suitable fire safety arrangements and spark/flame proof
electrical installation/ fittings.

The unit shall obtain license from Petroleum and Explosive Safety Organization
of Govt. of India.

The Spent solvent generated from Pesticides industry shall not be mixed with any
other spe.t solvent and be distilled separately in separate batch.

The solvent recovered from Spent Solvent generated from pesticides industries
shall preferably be sent to the generator itself or other pesticides manufacturing
units. However, such recovered solvent shall not bz used in the process of
production of pharma, food, and cattle feed.

The packaging of product i.e. recovercd solvent shall be labelled as "This product
has been recovered from Spent Solvent generated from: Pesticides/Dye and Dye
intermediate indusiries/Drugs/ete. (as the case may be) manufacturing process™.

Residue generated from the distulation unit shall be packaged and temporarily

Waste M_anagement-II Division, CPCB, Delb’
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(7

(18)

(19)

£20)

zh

pent Solvent for recovery of solvent

stored in a dedicated hazardous waste storage area within the unit. The samc
shall be disposed in Common Hazardous Waste Treatment, Storage and Disposal
Facility (CHWTSDF) or sent 1o cement kilns for co- processing/utilization at
facility, as authorised by the concerned SPCB/PCC.

The unit shall ensure that all the dtscarded/used drwnslbm'.rcls are elthar sent

.....

has authorisation for utilization af used drmnslhmfs ar to CHW‘T SDF fo'
disposal, as authorized by the SPCB/PCC.

The condensate water from distillation and effluent generated from cooling tower
shall be managed as per the conditions stipulated by the concerned SPCB/PCC
under the Water (Prevention and Control of Pollution): Act, 1974.

Transportation of the residues generated during the utilisation process shall be
carried out by sender or receiver (TSDF operator) as per the authorization issuec
by the concerned SPCB in accordance with provisions under the Hazardous and
Other Wastes (Management & Transboundary Movement) Rules, 2016.

In case of environmental damages arising due to improper handling of hazardous
wastes including accidental spillug® during generation, storage, processing.
transportation and disposal. the unit shall be liable to implement immediate
response measuces, environmenial site assessment and remediation of
contaminated soil/groundwater/sediment etc. as per the "Guidelines on
implementing Liabilities for Environmenial Damages due to Heandling &
Disposal of Hazardous Wastes and Penalty” published by CPCB.

During the process of utilization and handling of hazardous waste, the unit shall
comply with the requirements in accordance with the Public ‘Liability Insurance
Act, 1991 as amended, wherever applicable.

1.4  Record/Returns Filing

(1)

(@)

3)

The unit shall submit quarterly and annual information;on the said hazardous
wastes (i.e. spent Solvent) consumed, its source, products generated and
resources conserved (specifying the details like type and quantity of resources
conserved) to the concerned SPCB/PCC.

The unit shall maintain @ passbook issued by concerned SPCB wherein the
following details of each procurement of Spent Solvent shall be entered:
Address of the sender

Date of dispaich
Quantity procured with percentage content of moisture and solvent in the

same
Seal and signature of the sender

Date ul1eceipt inn the premises

A log book shall be maintained with information on source and date of
procurement of Spent Solvent, quantity, percentage cortent of solvent and

Waste Management-I1 Division, CPCB, Detlhi
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moisture in the same, date wise utilization of the same, hazardous waste
generation and its disposal, etc.

@)  The unit shall maintain record of hazardous waste utilised, hazardous waste
generated and disposed as per Form 3 & shall file annual returns in Form 4 as per
Rule 20 (1) and (2) of the Hazardous and Other Wastes (Management and
Transboundary Movement) Rules, 2016, fo concerned SPCB/PCC.

1.5 Standards

(1 During recovery of solvent from spent solvents, the unit shall comply with the
following work zone standards:

. TWA*
S. No. | Substance CAS No. PPM
1 Toluene 108-88-3 100
Xylenes
2 {0-;m ,p- isomers) 1330-20-7 | 100
m-Xylene alpha,

3 | Cyelohexane 110-82-7 300
4 Acetone 67-64-1 1000
5 Methyl isobutyl ketone | 108-10-1 100
6 Methanol 67-56- | 200
7 Isopropyl alcohol 67-63-0 400
8 ‘Methylene Dichloride | 75-09-2 25

9 Tetra Hydru Furan 109-99-9 | 200
10 | FEthyl Acetate 141-78-6 | 400
11 Iso Propy! Ether ' 108-20-3 | 500
12 | Dimethyl formamide | 68-12-2 | 10
13 Butyl acetate | 123-86-4 | 150
14 | Methvl Acelate 79-20-9 200
15 Butano! 71-36-3 100
16 Benzenc 71-43 2 1

17 Ethanol 64-17-5 1000
18 Methyl Ethvl Ketone | 78-93-3 | 200

*1ime-welghted average (11WA). the PELs are 8-fiour THAs

(2) The vent of condenser shall be passed through VOC absorption media like
activated carbon and shall comply with Process vent emission Standard of Total

Organic Carbon (TOC) < 20 ppm.

(3) Monitoring of the specified parameters for source emission. shall be carried out
quarterly for the first year followed by atleast annually in the subsequent year of
utilization. Fugitive emission for specified parameters shall be carried out

quarterly, The monitoring shall be carried out by NABL -aceredited or EPA

approved laboratories and results shall be submitted to the concerned SPCB/PCC

quarterly.
L

Waste Management-I1 Division, CPCB, Delhi
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ent Solvent for recover

Standard Operating Procedure for utilization of Sp

1.6 Siung of Industry
Facilities for utilization of' Spent Solvent shall be located in a notified industrial arc.
or industrial park/estate/cluster and in accordance with Consent to Establish issuzd b
the coneerned SPCB/PCC. '

1.7 Size of Plant & Efficiency of utilisation

Output as recovered solvent depends upon content of solvent, moisture and impurities
present in the spent solvent. It is expected that full quantity of solvent (present in the
spent solvent) be recovered with negligible loss. Therefore; requisite facilitics of
adequate size of storage shed and other plant & machineries as given in para 1.9 below

shall be installed accordingly.
1.8 On-line detectors / Alarms / Analysers
Regular VOC monitoring with portable “’OC meter at primary and seco: dary ven!

condensers and online fixed VOC detector connected to data logger to be provided by
the concerned unit. In case of continuous process online emission data be connected 1

server of the concerned SPCB/PCC,

.9 Checklist of Minimal Requisite Facilitics

S. No. o Particulars

1 Tankers/HDPE drums {or receiving spent sclvents N
2 Connection of vent of the tanker with Spent solvent storage tanks durin,
loading and unloading.

3 | Solvent transfer pump (s) for transferring Spent Solvent from tanker/drums ‘
10 storage tank. |

4 ' Solvent transfer pump (s) for transferring Spent Solvent from storage tank |
and to distillation column.

5 Connection of vent of the tanker with Recovered solvent storage tanks |
during unloading i

6 Vent of all the storage tanks (i.e. Spent solvent & recovered solvent) be |

connected to condenser,

7 Vehicles be fitted with the roark arrestor ]|
8 ‘Thermic fluid heater/ clectric heating system |
9 Distillation column |
10 Water as cooling medium for condenser for recovery of Speat solvent with |
boiling point of 100°C and above | | '
11 Cooling Tower
12 Secondary condenser with chilled water/brine as ceoling medium for solvent !
with low boiling point (i.e. <100 C).
13 VOC absorption media connected to vent of condenser !
14 Height of vent of condenser be least 06 meters above the roof top or w
height prescribed by SPCB/PCC, whichever is higher }
15 Dedicated hazardous waste siorage area for res due generated from '
L R
Waste Management-I1 Division, CPCB, Delhi j
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‘Standard Operating Procedure for utilization of Spent Solvent for recovery of solvent

distillation column
16 fire safety arrangements and spark/flame proof electrical installation/ fitting

17 TLicense from Petrolcum and Explosive Safety Organization of Govt. of |

India
| Regular VOC monitoring with portable VOC meter at primary and |

‘: .sccondary vent condensers and online fixed VOC detector connected to data
logger to be provided by the concerned unit. In case of continuous process
'cmﬁne emission data be connected to server of the concerned SPCB/PCC.

F

18
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Standard Operating Procedure(SOP)
for
Recycling of Waste Tyre Scrap for the recovery
of
Tyre Pyrolysis Oil, Pyro Gas and Char |/
in Tyre Pyrolysis Qil (TPO) Units j

January 16, 2024

Central Pollution Control Board
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STANDARD OPERATING PROCEDURE
for
Recycling of Waste Tyre Scrap for the recovery of
Tyre Pyrolysis Oil, Pyro Gas and Char
in Tyre Pyrolysis Qil (TPO) Units

1.0 Background

in the matter of OA No. 400 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) advance
batch automated tyre pyrolysis plants, three (03) existing batch units and one (01)
continuous tyre pyrolysis plants were studied under the guidance of experts from NEERI
and 11T Delhi. Further study of 70 TPO units were carried out with the help of SPCBs. As
per the study advanced batch automated process (ABAP) and continuous tyre pyrolysis
process had demonstrated compliance with regard to work zone limits and no significant

impact on ambient air quality.

The study further observed that existing batch TPO Units need additional features stich
as PLC based control arrangement, bypass arrangement for pyro gas from reactor door
to primary condenser, installation of gas sensors, pressure, temperature gauges at
reactor & storage tank, gas /fire alarm system, flaring of entire pyro gas during
emergency, arrangement for re-circulation of pyro gas for reactor's heating, provision for
flaring of pyro gas, suction hoods over the gate of reactor and char bagging area, water
sprinkler system and mechanized arrangement for removal of char and steel scrap and
arrangement of Nitrogen gas (N2) purgng to address environmental and safety concerns.

In the same matter, the Hon’ble NGT vide its order dated 25.10.2021 directed to issue
appropriate SoP covering siting criteria, threshold limit of a plant, carrying capacity,
standards for effluents, emissions and hazardous or other waste, safety asp~cts to
prevent accidents and for protection of public health. Accordingly, in consultation with
expert members from NEERI & [IT-Delhi, the existing SoP was revised w.r.t Recycling of
Waste Tyre Scrap for the recovery of Tyre Pyrolysis Qil, Pyro Gas and Char in Tyre

Pyrolysis Qil (TPO) Unit. -
1.1 Pyrolysis process

Pyrolysis is a thermal degradation process carried out in the absence of oxygen /air in a
vessel or a chamber, so that the combustion of material does not take place. It is a
process in which organic materials are thermally decomposed into simpler compounds in
the temperature range of 400 — 500 °C in an oxygen-free environment. Fig. 1 shows the

‘Waste Ma nagement —lll Division , CPCB
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schematic diagram of waste scrap tyre pyrolysis process. Since the products of thermal
decomposition are released at different temperature having varying molecular structure,
the products are in all phases i.e. solid, liquid and gas. Pyrolysis of tyres and rubber
products produce pyrolysis oils, pyrolysis gas (pyro-gas), char and steel. The products

generated in tyre pyrolysis are as follows:

A) Pyro Gas: 20 to 35 percent of a tyre’s en:rgy content is typically converted into 2

combustible gas (Pyro Gas) that s used to fuel the pyrolysis process or is

combusted in a flare before it is released. Typically, the components of pyro gas
are Haz, H2S, CO, CO2, CHa, CaHa, CsHs a1d other light hydrocarbons.

B) Pyro Oil: 35 to 50 percent of the output from the process is transformed into a
liquid product that varies in quality from saleable fuel oil to lower-value oil blend

stock.
C) Char: The residual solid product
the output and contains a mixture
D) Steel: The thin wire, which is use
pyrolysis and is collected at the en

(referred as char constitutes 25 to 40 percent of
of carbon, silica, titanium dioxide, zinc, steel etc.
d for reinforcement of tyre is extracted out during |
d, sold in the market as scrap steel.

ez

Flare

@
1

Air Poliution
Coatro! Device

Pyrolysis Reactor
?_; (250 - 300 - 500 C) m

Steel Scrap Fuel for heating '\L

Fig. 1: Schematic diagram of waste tyre pyrolysis process

-\FVaste Management —llI Division , CPCB
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The quantity and quality of each product depends on many process variables,
including temperature, pressure, and residence time. A preferred quality trye
pyrolysis oil wotild have molecular weight little above its boiling temperature under
normal temperature and pressure. This would help in efficient combustion, and less
of soot formation. Waste tyre pyrolysis plant operators are expected to have a
control on rate of heating and conc ensation so as to produce high-quality oils with
high calorific values comparable with diesel and gasoline type fuels.

Two types of Pyrolysis process aré in operation in India. Batch Type and Continuous
Pyrolysis process. In both type of p;rolysis processes, the final product remains the
same. Most of the tyre pyrolysis units in the country are based on batch processes
technology having different types of process cortrol, safety mechanism, raw

material, finish product and waste handling facilities. There is a need to standardize
the operations and facilities at Tyre Pyrolvsis Qil (TPO) Units to achieve

environmentally sound and safe operation of the - units.
From the study carried out, it was observed that “ranc:d Batch Automated
Process (ABAP) and continuous tyre pyrolysis process {10 significant impact on

ambient air quality. Therefore, for standardizing the batch ty. - pyrolysis operations,
Advanced Batch Automated Process (ABAP) type TPO Unit s 1l only be ailowed.

2.0 Siting Criteria, Carrying Capacity and Standard Operating P ~cedures (SoP)
for Advanced Batch Automated Process (ABAP) type TPO un:

2.4 Siting Criteria for ABAP type TPO Units

The siting criteria is applicable only to new /proposed units. New ABAP type TPO
unit shall be allowed only in the industrial areas/land.

(1) Siting criteria for ABAP type TPO Units:

The criteria for siting of ABAP type TPO units depends on the following facts:

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

iy Theair pollutant emission in ABAP type TPO unit is from burning of fuel for
heating purpose and intermittent flaring of excess pyro gas or its
emergency release; o

iy The plot area of the TPO Unit carries more weightage as the emission from
TPO unit does not affect far away community, instead it is the immediate
neighbourhOod that is affected. Char, being large size partic!e if spilled in
the plant premises during its handling cannot travel to larger distance under
the influence of wind;

iv) The environmental concern
zone while removing it from the reactor an

from TPO Unit is spillage of Char in the work
d its subsequent packing into the

Waste Management Il Division , CPCB
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bags. The influence zcne due to this spillage is limited within the premise of

the unit;
The odour from TPO Unit are localized and confined to premises and

adjacent areas.

Followings are the criteria for site consideration for new units:

)
if)

i)

vi)

(m

(I

2.2 Carrying Capacity of the area for siting of ABAP type Tyre Pyroly
Units

. of Central and State Government and in no case less than 5%

New ABAP type TPO Unit having individual reactor capacity of 10 tonnes

to 20 tonnes should only be allowed;

Considering the possible impacts in neighbourhood, TPO Unit having
cumulative maximum batch capacity up to 60 tonnes per day (TPD) only be
allowed within a premises and this is applicable for new ABAP type Units
Jexpansion in existing batch type TPO Unit.

Beyond cumulative batch capacity of 60 TPD, only continuous process type
TPO unit be allowed in case of setting up of new ABAP type units or
expansion in existing TPO Unit in a single premises.

For new ABAP type TPO Unit the minimum plot area shall be 3000 square
meters for a single reactor of 10 to 12 tonnes capacity and the area will
increase by 750 square meters for every additional reactor of capacity 10
to 12 tonnes and will increase up to 6000 square meters. -

For new proposed ABAP type TPO unit the minimum plot area shall be 4000
square meters for a single batch reactor of 20 tonnes capacity and the area
will increase by 1000 square meter for every additional reactor and will

increase up to 6000 square meters.
For new proposed continuous TPO unit the minimum plot area should be

7000 square meters irrespective of number of reactors.

Green Belt Requirement

The green belt should be as per cunsent conditions or as per the quidelines
of the total

area of the plot.
Movement of Fire-Tenders

Paved road to be provided tor movement of the fire-tenders. No material is
allowed to be stored (no obstruction) on this paved road. SPCBs /PCCs to

ensure this requirement, while issuing new CTE/CTO.
sis Qil (TPO)

Waste Management —lll Division , 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
10 - 60 TPD, since these are small pyrolytic operations with no process emissions
and there are only flue gas emissions due to combustion of fuels for reactors or in

flare stacks.

In order to minimize impact on adjacent areas, the 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 /propesed units or expansuon in the existing
units. Followings are the threshold limits for the TPO units:

i)  New ABAP type TPO units or expansion in existing units having cumulative

batch capacity up to 60 TPD only shall be allowed.
i)  Beyond cumulative batch capacity of 60 TPD for new units or expansion in

existing units, only continuous type TPQ unit shall be allowed.
2.4 Standard Operating Procedure (SoP) of ABAP type TPO Units

A) Minimum Requirement for Environmentally Sound Operation:

[2.4.1 | Unit should have a valid Consent to Establish (CTE), Consent to
Operate (CTO) under Water and Air Act and Authorization under the
Hazardous and Other Waste (M & TM) Rules, 2016 issued by SPCB /
1 PCC & Fire Safety Certificate issued by the concerned department. |
% 2.4.2 | Unit to comply with emission & effluents standards as prescribed by the

: concerned SPCBs/ PCCs in consent to operate (CTO) under Air and

I Water Act. Further the management of Hazardous waste generated has |
to be done as per the conditions prescribed in the authorization issued |
by the SPCBs / PCCs under the Hazardous 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 tyres /cut tyres / chips / shred /mulch /granules etc.

' 2.4.4 | Initial heating of the reactor has to be done either by using pyro gas
| 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 fuel |
approved by concerned SPCBs /PCCs. After generation of pyro gas, |
the same is to be usec for the purpose of heating reactor. The flue gas
i should be vented out .0 the environment through an alkaline scribber |
: with mist eliminator attached to a chimney of at least 30 meters height. |
r Plants to install adequate air pollution control devices (APCDs) fcrl

controlling flue gas emissions. |

Wasie—Management -1l Division , CPCB
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(2.4.5 | A ccmpressor / air blower nas to be installed for mixing of air with pyro |
water for ensuring proper burning while using pyro water/purge water i
during initial heating. |
54.6 |In order to control fugitivz emissions from the reactor shell during
operation, its proper sealing should be ensured.

2.4.7 | ABAP type TPO units io construct or install a sufficient capacity suction |

hood / industrial dust collector attached to a bag filter at feeding door
and same should must be operational at the time of removai of steel
scrap 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 to be connected to a common manifold
leading to alkaline scrubber with mist eliminator attached with stack of |
30 m height (installed for venting out flue gas emissions). ’
Unit to ensure no spillage of char during removal/ unloading of steel |
scrap from the reactor. The flooring should be paved/ concretized along

i | with proper slope and drains for movement of steel scrap. This operation
' to be made cleaner by use of vacuum cleaner after each batch

2438

operation. ]
5 4.10 | Unit to install water sprinkling system for prevention of fugitive emission |
‘ at the all transfer points for arresting fugitives. R
[2.4.11 The removal of char should be through a mechanized system. The |

unloading of char from the reactor is to be done under controlied |
conditions in such a manner that the material inside the reactor is not |
| open to the atmosphere at any point of time. The char shall be bagged |
; in the HDPE bags with proper sealing. It should be ensured that no :
| spillage take place during the collection of the char in the bags. The |

removal of char should be started only after Nitrogen purging. |
A permanent arrangement should be made for Nitrogen purging. Pre- |

1 2.4.12
i filled nitrogen gas cylinders will not be allowed to use for purging. All
| units to have PLC based Nitrogen generator as per the following
! requirement: .
Number of | Nitrogen Generator Storage Tank
Reactors capacity (Nm%h) Capacity (Liters)
1 3 1000
2 5 1500
3 7 2000
< 10 3000
>4 12 4000

(2.4.13 | Excess pyro gas if any should be flared through properly designed
flaring system of adequate capacity considering the emergency situation |

Waste Management —ll Division , CPCB
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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 | Uriit to install Programme Logic Controller (PLC) based system fc)r[
control of temperature and pressure inside the reactor. : J
2.4.15 | Unit to install Programme Logic Controller (PLC) based auto activation l
for stopping of gas supply to the burner and for switching off the burners
in case of increase of pressure and temperature inside the reactor.
J2.4.16 Unit to install PLC based auto activation of bypass arrangements for |
bypassing the pyro gas from reactor to first separator tank in case of‘
; blocking /chocking of outlet vent inside the reactor or direct bypass for |
I

f flaring
2.4.17 | Unit to install PLC based carbon monoxide (CO) gas sensors connected

with sirens (hooters) in case of release of CO.
i 2.4.18 | The collection of the oil from the condensers should be in closed vessel
‘ and storage also should be in closed metallic tanks. (Qil / Liquid is stored
at atmospheric pressure in metallic tank. Since this is not pressureized
tank, there is no n2ed of vent. The presence of vent releases low
molecular weight HC into the air and creates odour, which is otjected
by the neighbourhoad.) There should be no manual handling of oil.
\ Transfer of oil should be carried out through pumps. |
"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 |
separator tank. |
2.4.20 | At the end cf the pyralysis process the reactor has to be cooled before
the removal of char. During cooling process, the reactor should be

purged with Nitrogen gas.
The removal of char should be started after the reactor temperature

|
|

2.4.21
comes down to below 50 °C or first separator tank temperature comes
down to 40 °C. |
2.4.22 | The inside temperature of the reactor should not exceed 500 °C and the
first separator tank temperature should not exceed 450 °C during the |

entire batch operation.
2.4.23 | Waste water (Pyro water/Purge water/Oil mixed water/oil water |

emulsion) generated during the process should not be d|scharged‘
anywhere and: |

f
i) | Should be treated in suitable ETP of sufficient capacity. Qily 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 — processing or,

ETP discharge may be used for briquettes manufacturing. The

d.
briquettes so manufactured shall be disposed through processing in

cement kiln

, CPCB
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b. ETP sludge may be used for briquettes manufacturing. The briquettes
so manufactured shall be disposed through processing in cement kiln.

Pyro water/Purge 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 °C or more to avoid emissions of obnoxious |

gases; or !
iii) | Pyro water/Purge water/ oil mix water/oil water emulsion should be

used for Initial heating of the reactor.

Unit to ensure that treated water be re-used in unit itself & there is zero |
ffluent discharge. N
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 |
through pumps. ]
Unit should carry out stack and ambient air quality monitoring for SOz |
PM and CO at least once ir six months from a recognized laboratory
at identified monitoring loca.ion. The unit shail maintain a log book for |
recording the plant, operatiun, monitoring of the stack emissions and
ambient air quaiity, generation & utilization of wastewater & sale of
various products and by-pro iucts. |
The transportation of Char should be done in bags (small or jumbo) in |
closed vehicles to ensure that there is no spillage of char during their |
transportation. '
The transportation of Tyre Pyrolysis Oil (TPO) should strictly be done W
in closed tankers to ensure that there is no spillage of TPQO during their |
transportation.
The char generated in the process shall be utilized either in co-
processing in the cement industry or its quality be upgraded to
Recovered Carbon Black (RCB). RCB may be used as raw material for |
manufacture of new tyre and other processes. .
P.4.30 The Tyre Pyrolysis Qil and char shall be stored in areas separate /|
|

1 2.4.27

|
2.4.28

2.4.29

distinct from the processing area (shed where the reactors are |
installed). Tyres shall be stored in earmarked area / open area on a |

| f paved platform. B

B. Safety Measure to be adopted

Waste Management —IIl Division , CPCB




CP-22/139/2021-WM-III-HO-CPCB-HO

2.4.31 | Automatic control systems such as Programmed Logic Control (PLC)
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 bel
provided. It should be ensured that the reactor is under positive
pressure at all the time. J
2.4.32 | 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. It will also be coupled with a warning /alarm system so that the
plant operator can take adequate steps to rectify the situation.

2.4.33 | Sensors along with alarm system should be provided at all the transfer |
points throughout the plant to detect any ieakage of flammable vapours ‘\
from the system. J
[2.4.34 | Fire detectors, sprinklers and fire hydrant with necessary pump:ng[
system and water storage should be provided in the process area‘J

|‘ product and raw material storage area.
[2.4.35 | 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 extinguisher cylinders & fire buckets filled with sand and water. _1
2.4.36 | The safety instruction for safe operation of plant will be displayed at the
gate, plant working area and other critical places. Further, training will
be imparted to the workers for safe operation of these plants. |
2.4.37 | On site emergency plan, as per the requirements under the Factories |
Act. 1948, will be made and implemented to handle any accident, fire/
leakage or any other emergency situation. All such measures shall |
include raw material storage, product storage and handling thereof. |
The plant will be operated under the continuous supervision of a
qualified person having experience of running such units.
24.39 | All the persons /workers in the premises should wear an air filter mask |
| to avoid inhaling of the fine char particles. |
2440 | Unit will maintain good house-keeping and will ensure that no raw
' material products and wastes get spilled inside or outside the plant. |
Unit to carry out annual health check-up of all the employees working |

2.4.38

2.4.41
in the unit & submit its report to concerned SPCBs/PCCs on annual |
basis. |
5 4.42 | Workers should be trained to handle fire. Workers should be given |

mock drill exercise for fire hazard incident. Assuming fire at the hatch |
door due to leakage of pyro-gas, what action, the workers should do?
Training to use COz type fire extingushers. Regular visit and inspection |

to check the training to workers.

2.5 Continuous Process (New & Existing):

Waste Management —lll Division , CPCB
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| 2.5.1

i_

i be used for the purpose of heating reactor.

254
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imum Regquirement for Environmentally Sound Operation:

Unit should have a valid Consent to Establish (CTE) and Consent to |
Operate (CTO) under Water and Air Act and Authorization under the |
Hazardous & Other Waste (M&TM) Rules, 2016 issued by SPCB/PCC
& Fire Safety Certificate issued by the concerned department. ]
Unit to comply with emission & effluents standards as prescribed by the
concerned SPCB/PCC in consent to operate (CTO) under Water and |
Air Act. Further the management of Hazardous Waste generated to be |
done as per the conditions prescribed in the authorization issued by the |
SPCB/PCC under the Hazardous Waste (M&TM) Rules, 2016.

The feeding system should be provided with an air-lock arrangement
so that no air enters the reactor during feeding.

Initial heating of the reactor to be done either by using pyro gas stored
during previous cycle itself or by use of purge water (oil mix water)/oil |
water emulsion, or by tyre pyrolysis oil or any other fuel approved by |
concerned SPCBs/PCCs. After generation of pyro gas, the same is to |
The flue gas should be '
vented out into the environment through alkaline scrubber with mist
eliminator attached with a chimney of at least 30 meters height. Plants
to install adequate air pollution control devices (APCDs) for controlling

| flue gas emissions. ]
A compressor or any other suitable arrangement has to be made
Jinstalled for mixing of air with pyro water for ensuring proper burning '

while using pyro water/purge water during initial heating.
In order to control fugitive emissions from the reactor during operation,

proper sealing should be ensured. o
Excess pyro gas if any should be flared through properly designed
flaring system of adequate capacity considering the emergency
situation in which the entire gas may have to be flared. The flaring
| should be done at a minimum height of 30 m. .
The collection of the oil from the condensers should be in a closed
1 vessel and storage also should be in closed tanks with suitable vents. |
There should be no manual handling of oil. Transfer of oil should be
through pumps. -
The removal of char should be through a mechanized system. The
‘L unloading of char from the reactor is to be done under controlled
1 conditions through a pneumatic /screw conveyor system in such a
‘ manner 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
here all the char will be bagged in the HDPE bags
with proper sealing. It should be ensured that no spillage taken place
B during the collection of the char in the bags. Moreover, an air-lock |
? should be provided to ensure no entry of air into the reactor.

n
o
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i to a bagging plantw
|

e

Waste Management_—lll Division , CPCB

- A4
Lo s v




Mt Rl SR B s -

CP-22/139/2021-WM-I11-HO-CPCB-HO

[2.5.10 | Water sprinklers to be installed at the transfer points for arrestirﬂ

( fugitives.
i2.5.11 The char generated in the process shall be utilized either in co-
processing in the cement industry or its quality be upgraded to

Recovered Carbon Black (RCB). RCB may be used as raw material for |
1

manufacture of new tyre and other processes.

2512 | Waste water (Pyro water/Purge water/Oil mixed water/oil water
emulsion) generated during the process should not be _dischargej

anywhere and:

i) Should be treated in suitable ETP of sufficient 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 —"

processing or; ]

ETP discharge may be used for briquettes manufacturing. The
briquettes so maniifactured shall be disposed through processing in

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

so manufactured shall be disposed through processing in cement kiln.

i) | Pyro water/Purge water /Oil mixed water/oil water emulsion may be |
used far 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/cil i
water emulsion and char are to be utilized only in processes where
temperature is 1000 °C or more to avoid emissions of obnoxious |

ases; or |
iy | Pyro water/Purge water/ oil mix water/oil water emulsion should be |

used for Initial heating of the reactor.

2513 | TPO Units to ensure that treated water be re-used in the unit itself & ‘
there is zero effluent discharge. |‘
2514 | The transportation of Char and Tyre Pyrolysis Oil (TPO) should strictly i
be done in slosed vehicles to ensure that there is no spillege of char or |
oil during their transportation. N
2.5.15 | The generation, transportation and disposal of char t¢ the cement |
manufacturing plants shall be recorded _ 5

2.5.16 | The Tyre Pyrolysis Oil {Product) 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 sheds/open area on |

a raised cement concrete platform.

Waste Management —lll Division , CPCB _ 11
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| 2.5.17

The unit should carry out stack and ambient air quality monitoring for |
S02, PM, and CO at least once in six months from a recognized |
laboratory at identified monitoring location. The unit will maintain a log |
book for recording the plant operation, monitoring of the stack
emissions and ambient air quality, generation & utilization of |
wastewater & sale of products and wastes. |

B. Safety Measure to be adopted

12.5.18

I Automatic control systems such as Programmed Logic Control (PLC) |

shall be adopted for measurement and control of temperature and
pressure along with safety interlocks in case of increase of temperature |
or pressure to cut off k2ating of the reactor should be provide. '

A sensor for CO gas to be installed in the working area to ensure that !
concentration of CO in tlhe working area does not exceed the ,\
prescribed limits for occupational safety and health as per Factory Act |
1948. It will also be couplec with a warning/alarm system so that the |
plant operator can take adeauate steps to rectify the situation. i

Sensors along with alarm system should be provided at all tr.e transfer
points throughout the plant t» detect any leakage of flammable vapors

from the system.

Excess pyro gas if any should be flared through properly designed !
flaring system of adequate capacity considering the emergency
situation in which the entire gas may have to be flared. The flaring |
should be done at a minimum height of 30 meters.

Fire detectors, sprinklers and fire hydrant with necessary pumping
system and water storage should be provided in the process area,
product and raw material storage area. ‘

The TPO unit shail possess fire clearance certificates issued by |

concerned departments.

The safety instruction for safe operation of plant will be displayed at the i
gate, plant working area and other critical places. Further, training will
be imparted to the workers for safe operation of these plants. On site
emergency plan, as per the requirements under the Factories Act,
1948, will be made and implemented to handle any accident, fire/ |
leakage or any other emergency situation. All such measures shall
include raw material storage, product storage and handling thereof.

2.5.25

The plant will be operated under the continuous supervision of a

qualified person having experience of running such units. All the |

persons/workers in the premises should wear an air filter mask to avoid '
|

inhaling of the fine char particles.

2.5.26

Units will maintain good house-keeping and will ensure that no raw |
material products and wastes get spilled inside or outside the plant.

12
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2.5.27

Units tc carry out annual health check-up of all the employees working J
in the unit & submit its repo:t to concerned SPCBs /PCCs on annual

2.5.28

basis. J
Units operators shall have insurance cover for workers, plant &’
machinery and materials. |

2.5.29

Workers should be given mock drill exercise for fire hazard incident. |

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

The Tyre Pyrolysis Units (Continuous and Advanced Baich Automated—i
Pyrolysis) are categorized into Orange category. Unit to register on the |
Waste Tyra EPR Portal of CPCB.

The Tyre Pyrolysis Oil unit to fulfill fuel quality as specified by Ministry
of Petroleum and Natural Gas / Bureau of Indian Standards as and |

when the same gets notified.

In line with the policy adopted by MoEF&CC, Unit shall not to import
waste tyres for the purpose of TPO production. Unit to use only
indigenous generated waste tyre (i.e. Waste tyre generated in India
only). Also unit to sell its products to Actual Users only. |

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 products have been sold.

Unit to submit its anrwual report 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
tyre and also details of actial 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.

Units have to report daily waste generation, disposal data on Nationa!j:
Hazardous Waste Tracking system as and when such system gets |

implemented by CPCB. |
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Dr. V. Rajagopalan

Chalrman
Foreword

Hazardous wastes generated by the Industries are required to be managed as per the
Hazardous Waste (Management & HandlIng) Rules, 1989, as amended. About 4.4% of
hazardous waste generated In the country Is of the nature, which has to be incinerated.
Besides, segregated organic residues, highly concentrated effluents such as mother
liquors and toxic effluents not feasible for physico-chemical, blological treatment also

require proper disposal through Incineration.

Hierarchy of optlons In hazardous waste management, In sequence, Is to switchover to
cleaner technologles cleaner production optlons and exploring the potential for re-
using, recycling, recovering, renovatlon before sending to Incineratlon and secured land

filling.

Ccommeon Incineration facllities are now In operation In the country. Incineration of

hazardous waste from many Industrles Is a task that requires comprehensive
knowledge & skill In respect of chemistry, thermal engineering and environmental
engineering. Therefore, the Central Pollution Control Board studled the common
incineration facllities and formulated guidellnes for proper design, operation and to
meet the standards. While framing the guidelines, CPCB considered the prellminary
draft prepared by the Committee constituted by the Chairman, CPCB, technology &
operation of Indigenous Incineratlon facilities and experiences of European incineration
facilities. | take this opportunity to register the sincere efforts made by Er. N.K. Verma
and Er. N. Sateesh Babu In bringing out the guldelines with the assoclation of GTZ-ASEM
experts, In particular, Prof. Thomas Kolb, Karlsruhe University, Germany.

1 understand this publication will be highly useful for the existing common "7cineration
facilities, for those planning to set-up new facllities, regulatory officers and all others
concerned to the pollution control and hazardous waste management In the country.

(V. Rajagopalan)
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2.0

3.0

PREAMBLE

Thermial 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 the form of non-toxic and non-hazardous residues. Though it
is a solution for destruction of complex hazardous waste, requires
knowledge to judge the compatibility of various wastes for the purpose of
homogenlzation of feeding waste, to operate and maintain thermal
processes, pollution control devices, which demands skill & experience, in
order to comply with the environmental regulations for common
hazardous waste incineration facilities (ANNEXURE - 1).

The Common incineration facilities are, in principle, expected to handle
the hazardous 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 bearing on efficiency of combustion
system and pollution contro! devices. Therefore, experience in other parts
of the world, 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,
unless other combinations demonstrate equally in delivering required
efficiency. As such, in India, existing three common incineration facilities
do have the same combination; therefore the guidelines presented in this

document cover such set-up.

COMMON INCINERATION FACILITIES

Common hazardous waste incineration facilities are those facilities,
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
mechanism, incineration system (rotary kiln & post combustion
chamber), gas cleaning system, tail gas monitoring facilities with
automatic on-line monitoring & control facilities, ash/slag management,
bleed/scrubber liqguor management and mcasures for health protection
of workers. Guidelines for maintaining each of these components in
order to comply with the p.escribed standards are given in the

subsequent chapters.

TRANSPORTATION OF HAZARDOUS WASTE

transportation of hazardous wastes
under various Acts including the Hazardous Wastes (Management &
Handling) Rules & subsequent amendments and Motor Vehicle Act, shall
be duly complied with, in all respects (coding, containers, manifest
system etc.). Guidelines for transportation of hazardous waste include,

but not limited, to the following:

All the provisions corresponding to

5




Generators responsibilities:

a. Generator of the hazardous waste shall ensure that wastes are

packaged in a manner suitable for safe handling, storage and
transportation. Labeling on packaging is readily visible and material
used for packaging shall withstand physical and climatic conditions.

Generator shall ensure that information regarding characteristics of
wastes particularly in terms of being Corrosive, Reactive, Ignitable or

Toxic is provided on the labe!.

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.

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 of
the manifest signed and dated to the generator and retain the
remaining four copies to be used for further necessary action
prescribed in the Hazardous Wastes (Management & Handling) Rules,

1989, as under:

(White) | Forwarded to the Pollution Control Board |
| by the occupier

Copy 1
Copy 2 | (Light ,‘ Signed by the transporter and retained by ]

Yellow) | the occupier

Copy 3 | (Pink) | Retained by the operator of a facility
Copy4 |(Orange) | Returned to the transporter by the
: operator of facility after accepting waste
Forward to Pollution Control Board by the
operator of facility after disposal.
Returned to the occupier by the operator
of the facility after disposal. 7

Copy5 | (Green)

Copy 6 [ (Blue)

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

an emergency.

Transporters responsib’lities:

a.

Obtaining permission from SPCB for transport of hazardous waste [in
addition to any otter permissions that may be required under the
Motor Vehicles (Amendment) Act of 1988].

The transport vehicles shall be designed suitabiy to handle and
transport the hazardous wastes of various characteristics.
Maintaining the manifest system as required.

Transporting the wastes in closed cortainers at all times

Rl
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g

Delivering the wastes at designated points

Inform:ng SPCB and other regulatory authorities immediately in case
of spillage, leakage or other accidents during transportation

Cleanup in case of contam nation.

STORAGE OF HAZARDOUS WASTE

a.

Separate area should be earmarked for storing the waste and storage
area may consist of different cells for storing different kinds of

hazardous wastes.

Ignitable, reactive and non-compatible wastes shall be stored
separately.

Adequate storage capacity shall be provided in the premises

No open storage is permissible and the designated hazardous waste
storage area shall have proper enclosures, including safety
requirements.

In 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.

Storage area shall be designed in such a way that the floor level is at
least 150 mm above the maximum flood level.

Proper stacking of drums with wooden frames shall be practised.

Incase of spills / leaks, cotton shall be used for cleaning instead of
water.

Signboards showing nrecautionary measures to be taken, in case of
normal and emergency situations shall be displayed at appropriate
locations.

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

be avoided. Incase of personnei use, proper precautions need to be
taken, particularly during loading / unleading of liquid hazardous.

Waste in drums

A system for inspection of storage area to check the conditions of the
containers, spillages, leakages etc. shall be established and proper
records shall be maintained.
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5.0

6.0

ANALYTICAL LABORATORY FACILITIES

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.

The tests to be zonducted at incineration facility shall be with an
objective to stud/ i) Storage & feeding requirements; ii) operating
conditions of the rurnaces; iii) Feed concentration within the efficiency
levels of air pollution control devices to comply with flue gas
standards. The activity specific relevant parameters are indicated

below:

> Storage & feeding requirements: Physical form of waste,” pH,
hazardous waste properties such as inflammability, reactivity,
compatibility with other wastes etc. for segregating the vaste and
to store accordingly, in order to suit feeding mechanism.

< Operating conditions of the furnaces: viscosity, moisture content,
total organic carbon, calorific value, volatility of the waste, special

incompatible wastes, inorganic salts, metals etc.

= Air pollution control devices: chlorides & other halogens. sulphur,
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 he
incinerated in a particular date and its properties.

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

WASTE FEEDING MECHANISMS

a.

Maintaining designed heat capacity of the combustion chambers
under varying feed calorific values derands skill. In 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 will have
negative bearing on refractory and insulation material.

Therefore, continuous feeding of homogeneous waste having same /
similar calorific value to the combustion chambers is the desired

choice. However, often maintaining homogerieous feed of waste is
not feasible due to incompatibility of different wastes for mixing.

T ——



Conventionally, hazardous wastes in soiid 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 combkustion chambers
is required to ensure safety and to prevent workmen exposure to

thermal radiation.
Thus, waste-feeding mechanism plays an important role to achieve

desired combustion efficiencies. For examplz, the variety of wastes
received from the member Industries can be classified into following

for better control of combustion:

Waste in solid form

~ Property [ Options ]
High calorific value | Quantity of solid mass feeding may be(
containing waste | reduced in each charging to contain
(organic residues) temperature shoot-ups.

Besides, following are used in specific

cases:
Low calorific value liquid waste may be

parallelly injected; and/ar

Steam may be paralielly injected
Reactive waste, which | Sealed drums, as such, may be charged
can not be mixed with | into the Kilns.
others

Dep :nding on calorific value, size of the
drum / container may be specified to the
member industry for such waste.
solid | May be homougenized to the extent
possible and charged to the kilns atr
desired quantity of packets and
freqL ency.
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. ‘

Other mixable
waste having moderate
calorific value

Specific materials which
melts on heating




Waste in semi solid form
Options |

Property
Very high solids | Fully shelled (to prevent diffused
concentration emissions) screw pumps may be a choice
Relatively low conc. of | Pumps similar to the one used for

solids / low viscosity ] cement concrete charging may be used.

Waste in semi solid form

Property Options

Highly reactive /| May be directly injected into combustion
inflammable liquids | chambers without mixing with other wastes.
Tne charging from the containers may be
through closed loop nitrogen pressure
| purging.

Liquids having high | Can replace auxiliary fuel requircment. once
calorific value (ex. | the combustion chambers reaches to its
contaminated designed temperatures.

solvents)

Liquids having
properties simiiar to
that of auxiliary fuel

Once it is established, these liquids can be
used for raising the initial temperature of the
combustion chambers. However, specific
tests in support of such claims be produced
by a recognized credible third party.

These may be injected in to kilns to suppress
the temperature shoot-ups due to high
| calorific solid/ other special liquid waste

feeds.

Liquids having low
calorific vaiues

d. Depending on type of wastes received, the scheme shall be established
by the common incineration facility and the member industry shall
place 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.

f. Non-easily pumpable wastes (ex. High viscous, having high solids
content etc.) may require pressurized nitrogen purging for charging the

liquid to the combustion chambers.

Incase of emptying |quid waste containing drums by inserting suction
pumps & induced draft (hoods and ducts), set-up above such drum
emptying area for collection of volatile organic compounds (VOCs) must
be ensured. These collected diffused emissions must be controlled /

routed to the combus tion chambers.
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7.0

h.

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

COMBUSTION CHAMBERS (Rotary Kiln and Secondary Combustion
Chamber)

a.

Incineration plants shall be designed, equipped, built and operated in
such a way that the gas resulting from the process is raised, after the
last injection of combustion alr, In a controlled and homogenous

fashion.

Incineration plant shall be equipped with at least one auxiliary burner.
This burner must be switched on automatically with the temperature
of the combustion gases after the last injecticn of combustion air falls
below specified temperature. It 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 during these
operations and as long as unburnt waste is in the combustion

chamber.
During the start-up and shut-down or when the temperature of the
combustion gas falls below specified minimum temperature, the

auxiliary burner shall not be fed with fuels, which can cause higher
emissions than those resulting from burning of gas oil /liquefied gas /

natural gas.

The burners may be pressure-atomized type with approved
certification from the Bureau of Indian Standards or equivalent.

In case of low calorific value liquid fuels are proposed to be injected
into kiln, then double fuel injection burners may carry auxiliary fue! or
equivalent liquid waste in one injection tube and low calorific value

waste feed in other.
Kiln and secondary combustion chamber of the incinerater may be

made of mild steel conforming to IS: 2062 and of suitable thickness
lined 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 excessive air to ensure complete burning of wastes.
The blower shall have the capability to provide appropriate supply of

combustion air.

An inventory of fuel oil for 5days continuous operation of the
incineration facility may be kept in reserve.

Incinerator facility shall have a window fitted with safety view glass to
view the kiln (axially) and flame in secondary combustion chambers.
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As the common incineration systems will be handling wastes having
varying 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 refractory
bricks and insulation capable of withstanding a minimum
temperature of 1,300°C (typically, corundum / chromium bricks).

Needful safety arrangement must be provided in case of high-pressure
development in the furnace.

Interlocking arrangements for CO and temperature controls (in
primary and secondary chamber) with feeding devices shall also be

provided.

. All the burners are to be equipped with flame control system (if no

flame is detected, fuel injection has to pe stopped, automatically -
use of fast-stop-va ve).

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.

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

Rotary Kiln

a.

To maintain designed heat capacity of the kiln, quantity of the solid
waste injection package (kg/single injection) shall be adjusted w.r.t.
calorific value of the waste feed.

When a high calorific value possessing solid waste is irjected in
packets, the size of each injection 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 tirne.

Appropriate slope (in general, 3 degrees), rotation rates (around
10/hr) and solid waste residence time (1-10 hrs) may be adjusted for
the Kilns, in order to achieve total organic carbon (TOC) and loss on
ignition (LOI) requirements in the ash/slag.

To ensure life of refractory and insulation bricks, it is a practice to
feed silica and glass in appropriate ratios to the kilns to form a cover
over the refractory lining, as and when the thickness of the layer

reduces.

It has been reported thut reduction of out-side surface temperature of
the rotary kiln enhances the life of refractory bricks and lining. Thus

may be explored, where feasiblc.

12
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In the rotary Kiln, the temperature shall be maintained at 800+°C in
order to ensure complete burning of solid waste. Controlled flow of
air shall be maintained for complete volatilization of solid waste.

7.2  Secondary Combustion Chamber

a.

Minimum temperature requirement In the secondary combustion
chamber is 1100°C. This may be ensured by averaging the
temperature measurement of three detectors (not exactly positioned
in the burner flame) at the same time with in the combustion

chamber.

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 bring complete combustion of
volatile matter evolved from the primary combustion chamber.

Incase, 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 Committee, 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.

8.0 POLLUTION CONTROL DEVICES

a.

Poliution control devices cre required to comply with prescribed
standards for particulate matter, HCI, SOz, CO, Total Organic Carbon,
HF. NO, (NO and NO, expressed as NO2), Hydrocarbons,
Dioxins/Furans, Cd +Th (and its compounds), Hg (and its compounds),
Sb + As + Pb + Cr + Co + Cu + Mn + Ni + V (and their compounds).
Besides above, the State Board / Pollution Control Committee can
prescribe additional parameters, as deem fit, in consultation with the

Central Pollution Control Board.

Incineration facility shall explore, to the extent possible, for heat

recovery.

There are many combinations of treatment units installed for gas
cleaning and removal of air pollutants, to comply with the standards.
Designed treatment scheme shall comprise of following equipment, in
combination, with adequate efficiencies to meet the emission

standards:

Dioxins: Keeping De-novo synthesis in the backdrop, steps must be
taken to prevent reformation of dioxins by rapidly lowering the flue




gas temperatures, particularly from 500°C to less than 200°C by
adopting rapid quench / catalyst / adsorption by activated carbon etc.

Particulate 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. In case of electro
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.
Mercury: If 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 sulphide etc.)

S$02: Sulphur in the feeding waste upon thermal oxidation forms
sulphur dioxide, which requires contrcl measures to meet the
standard. Conventional method followed is scrubbing by alkali (alkali
dry / wet scrubber with hydrated lime or sodium hydroxide injection)

HCI & HF: In order to control halogen emissions to the desired level, in
particular chlorides and fluorides, conventionally water/alkali

scrubbers are in use.

Mist: Often there is a need to eliminate the mist in the stack
emissions, therefore, where necessary de-mister may be provided.

Stack height:

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

< Stack height requirement based on sulphur dioxide emissions by
using the equation - stack height = 14 (Q)%3 [where, Q is the

emission rate of SO in kg/hr]

< By using simple Gaussian plume model to maintain ambient air
quality requirements for all concerned parameters, in the receiving

environment.

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

9.0 MONITORING AND ON-LINE DISPLAY REQUIREMENTS

Sampling platform shall be provided as per CPCB norms to collect
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 calculations.

a.

b. Frequency of monitoring for various parameters is given below:
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C.

data by the
environmental

local

Access shall be provided, online, to see the continuous monitoring
regulatory Board/ Committee and annual

report giving complete details of operation &

S.No. Parameter | Locatlon Frequency ]
1 Temperature | Secondary Continuous monitoring
| combustion
chamber, stack
| emissions
| 2 Carbon Stack emissions Continuous
monoxide , ]
3 Excess oxygen | Secondary Continuous 3
combustion |
chamber, stack |
emissions l
4 Pressure Combustion Continuous ]
chambers |
5 Total Stack emissions Continuous ;
particulate !
matter |
6 HCI Stack emissions Continuous
7 J HF Stack emissions Once in every month, initially |
for first year. If the correlation |
! with HCL scrubbing efficiency |
l is established, the frequency
| ' may be relaxed by the State
Boards/ Pollution Control '
Committees appropriately
8 S0z Stack emissions Continuous
9 NOx Stack emissions Continuous |
10 TOC Stack emissions Continuous ]
Residues from the | Once in every week (pooled
combustion sample), initially for first year. |
| processes (slag / | If there is consistency in|
' ash) meeting the standard, may be |
i relaxed to once in a month
] | (pooled sample)
11 | Loss on ignition | Residues from the -do- |
(Lol | combustion ‘
processes g
| (slag/ash) |
12 Mercury | Stack emissions Twice a year, under critical
| operating conditions !
13 Heavy metals | Stack emissions, Twice a year, under critical T
’ operating conditions |
i4 Dioxins and | Stack emissions, | Twice a year under critical |
furans | ash/dust, scrubber | operating conditions
| liquors, quench 1
| liquor _l
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compliance with regulatory requirements need to be published and

made available to the public.
Formuia to calculate the emission concentration at standard
percentage of oxygen concentration

Es= (21 -0s) (Em)

(21 - GOm)

Where,
Es = Calculated emission conc. at the std. Percentage oxygen

concentration

Em = Measured emission concentration
Os = Standard oxygen concentration
Om = Measured oxygen ccncentration

The above correction to the measured concentrations is to be done
only when the measured % oxygen conc. is higher than the standard

% oxygen conc. (i.e. 11%)

Dibenzo-p-dioxins and dibenzofurans: Analysis of dioxins and furans
as well as reference measurement methods to calibrate automated
measurement sysiems shall be carried out as given by CEN-
standards. If CEN-standards are not available, ISO standards,
National or International Standards, which will ensure the provision of
data of an equivalet scientific quality, shall apoly.

The total concentration of dioxins and furans is to be calculated by
multiplying mass concentrations of following Dibenzo-p-dioxins and
dibenzofurans with their toxic equivalence factors, before summing:

Name of congener Toxic |
equivalence
factor

2,3,7,8 Tetrachlorodibenzodioxin 1.0 |
1,2,3,7,8 Pentachlorodibenzodioxin 0.5 |
1,2,3,4,7,8 Hexachlorodibenzodioxin 0.1 |
1,23,6,7,8 Hexachlorodibenzodioxin 0.1 1
1,2,3,7,89 Hexachlorodibenzodioxin 0.1 o |

1,2,3,4,6,7,8 Heptachlorodibenzodioxin [0.01
Octachlorodibenzodioxin [ 0.001 |
2,3,7,8 Tetrachlorodibenzofuran 0.1 i
2,3,4,7,8 Pentachlorodibenzofuran | 0.5 '
1,2,3,7,8 Pentachlorodibenzofuran ] 0.05 |
1,2,3,4,7,8 Hexachlorodibenzofuran fE: ]
1,2,3,6,7,8 Hexachlorodibenzofuran 0.1 }
1,2,3,7,8,9  Hexachlorodibenzofuran [0.1 i
2,3,4,6,7,8 Hexachlorodibenzofuran | 0.1 |
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11,2,3,4,6,7,8 Heptachlorodibenzofuran [ 0.01
[1,2,3,4,7,8,9 Heptachlorodibenzofuran [ 0.01
[ ~Octachlorodibenzofuran | 0.001 |

10.0 ASH / SLAG MANAGEMENT

a.

Walter locking arrangement shall be provided for removal of ash/slag
from the combustion chambers.

Where appropiiate, options may be explored for recycling of ash/slag
either with in the facility or outside. Depending on the soluble
fraction of the slag, as approved by concerned authority, slag can be
used for utilization of metals, as road construction material etc.

Dry slag and ash (residues from combustion processes, boiler dust,
residues from treatment c¢f combustion gases etc.) shall be placed in
closed bags, containers et to prevent diffused emissions

11.0 QUENCH / SCRUBBER LIQUOR MANAGEMENT

a.

Appropriate treatment to the wastewaters from the cleaning of
exhaust gases be provided.

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

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

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

ensured.

12.0 ORGANISATIONAL STRUCTURE

The Chief executive Officer of the facility is responsible for all the

activities at the incineration facility.
organizational structure and suitably allocate the responsibilities.

He can establish an: appropriate
This

organizational structure shall be made available on-site to regulatory

officials.

A typical organizational structure for reference is shown in

Figure-l.
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Figure 1: A Typical Organizational Structure

-Verification of transport
Manifestations

«Verification of waste quality -
Analytical laboratory

+Waste acceptance
+Un-loading of waste

*Feeding scheme-specific
Storage of waste etc.

13.0 OTHER REQUIREMENTS
a. Proper sign boards shall be placed at al' concerned areas

b. Incase of emergency, protocol to be followed shall be established and
all operating staff shall be trained, accordingly. Inter-locking systems
and alarm systems shall be provided at all reasonably possible areas

¢. Abnormal operations and emergency situations should immediately
be brought into the notice of 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.

Efforts must be made to provide diffused emissions collection and
control / 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.

g Adequately qualified and trained staff shall be deputed for the
operations, being sensitive in nature. No adhoc appointments be
rade 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.
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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.

Dedicated back-up power facility shall be provided with arrangement
to automatically start functioning immediately, incase of power

failures.

The whole equipment, not necessarily kiln, may be painted with two
coats of heat resistant (aluminium) paint.




ANNEXURE -1

EMISSION STANDARDS FOR COMMON HAZARDOUS WASTE INCINERATORS

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

standards:

Emission standard |

Parameter

" 50 mg/Nm? | Standard refers to half hourly average |
i

Particulates
| value

50 mg/Nm3 | Standard refers to half hourly average |
value |
200 mg/Nm? | Standard refers to half hourly average |
| value \
100 mg/Nm?3 | Standard refers to half hourly averaga
| value !

50 mg/Nm3 Standard refers to daily average value

HCI |

S0,

CcO

Total  Organic 20 mg/Nm3 Standard refers to half hourly average |

Carbon | value
HF 4 mg/Nm3 | Standard refers to half hourly average |
| value
NOx (NO and| 400mg/Nm?®  Standard refers to half hourly average
value

NO; expressed

as NO2) . -
Total dioxins | 0.1 ng | Standard refers to 6-8 hours sampling.
and furans “EQ/Nm? | Please refer guidelines for 17 |

1 concerned congeners for toxic |
| equivalence values to arrive at total
J | toxic equivalence. ‘

Cd + Th + their | 0.C5mg/Nm? |Standard refers to sampling time

anywhere between 30 minutes and 8
] | hours.

Hg and its" 0.05 mg/Nm? | Standard refers to sampling time

| anywhere between 30 minutes and 8

| hours.

Sb+ As + Pb +| 0.5mg/Nm? |Standard refers to sampling time
Cr+Co +Cu+| anywhere between 30 minutes and &

coempounds

compounds

Mn + Ni +V + | hours.
their '
compounds |

Note: All values corrected to 11% oxygen on a dry basis.
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B.

VL.

Operating Standards:

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.

The incineration facilities after initial operation of minimum one year,
as per the guidelines and standards, can submit a proposal for
relaxation in temperature wnd retention time requirement if it can be
demonstrated that the flue gas standards and operation standards can
be complied with at lower te:mperatures and residence times. The State
Pollution Control Board / Pollution Control Committee, upon successfui
demonstration of compliance with flue gas standards by the fa :ility, can
recommend the proposal made by the incineration facility for relaxation
in temperature and residen :e time, but in any case not less than 950
°C and 1.5 seconds, for the consideration and approval of the Central

Board.

Incineration 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 bottoem ashes less than
3%, or their loss on ignition is less than 5% of the dry weight of the

material.

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

All the project proposals submitted for establishment of the common
incineration facilities shall be examined and cleared by the Task Force

constituted by the Central Board.

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 notification of compliance documenting compliance or non-
compliance, as the case may be, for public information / notice.
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Central Pollutior Control Board
PARIVESH BHAWAN

East Arjun Nagar, Delhi - 110 032

No. B- 33014 /7/IPC-11/2017-1¢./ July 07,2017

OFFICE MEMORANDUM

Draft Guidelines for Pre-processing/ Ca-processing of lHazardous
+nd Other Wastes had been prepared in Feb. 2017 and circulated amony
the SPCBs / PCCs and other Stake-helders for information/comments.
Suggestions were received and have been incorporated wherever
“.asible. Accordingly, Final Guidelines have been preparcd and are
onclosed herewith for reference and further necessary action in the
natier as deemed fit at the level of industries generating such wastes
5PCBs / PCCs , Pre-processors, Co-processors, TSDF and others

concerned.

Reference of the Hazardous and Other Wastes { Management &
Trans-boundary Movement) Rules, 2016 shall also be taken wherever

necessary.

This is issued with the approval of the Competent Authority,
““eniral Pollution Control Board.
G?\z\ﬂ/

" A_.——v"‘"'—’—-‘r T

[N.KK. Gupta]
Divisional Head - IPC-I1

Mstribution :

v All the SPCBs / PCCs

v Cement Manufacturers Association, Noida [U.I’.]
v Confederation of Indian Industries, New Delhi
v TSDFs
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Guicelines for Pre-Processing and Co-Processing of Hazardous and Qther Wastes in Cement Plant as per

HOW(M & TBM) Rules, 2016

1.0 Background:
The rules nctified in the year 2016 on management of Hazardous and Other
\Wastes, outlines the hierarchy of wastes management, wherein, prevention,
minimization, reuse, recycling, recovery, utilisation including pre-processing
and co-processing was envisaged prior .0 considering the option of disposal
through incineration or secured landflling.

Substantial factions of the industrial, corimercia, domestic and other wastes
contain materids that have the potential ior use as an alternative raw material
or as a supplementary fuel for energy recovery. The current waste generation

scenarioin Indiais as follows.
About 7.4 Million tonnes of hazardous wastes is annually generated

in India, out of which around 3.98 Million tonnes is recyclavle and can
be used for resource or energy recovery.

About 65 Million TPA of MSW is generated in the country which
contains about 15-20 % of non-recyclable Segregated Combustible
Fraction (SCF) which can be utilized for energy recovery.

About 200 million tonnes of non-hazardous wastes of industrial origin
also gets generated in the country such as fly-ash, pyro-metallurgical
slags, sludge from WTPs, dried sewage sludge, Plastic & other
packaging materias, date expired and off-specification FMCGs
materials and food & kindred products, used pneumatic tyres, etc.
having potential for resource or energy recovery.

Large quantity of agro-was*=s that do not have potentid to be used
as cattle feed etc.

Environmentally sound utiization of wastes for resource or energy recovery
can be practiced in various industrial processes. However, utilization by co-
processing in cement Kiln is considered as an effective and sustainable
option. There is dual beneft in co-processing of wastes in cement kilns, in
terms of utilizing the waste as a supplementary fuel as well as an alternative

raw materal

The production of cement in India is about 300 Million Tons per annum, for
which estimated coal and raw material (Lime stone, Iron ore, Clay, Bauxite
etc.) requirement are 50 Milion Tons per annum and 450 Million Tons per
annum, respectively. The country, therefore, has vast potential to utilize large
guantum of wastes such as non-recyclcble hazardous & other wastes,
segregated combustible fractions from MSW or Municipal Solid Wastes
(MSW) -based Refuse Derved Fuel (RDF), non-hazardous industrial wastes,
plastics wastes, tyre wastes, non-usable bio-mass etc. as an alternative fuel
and raw materia (AFR) in cement kilns. Such utilization would help in
recovering energy and matenal value present in them thereby reducing the
consumption of primary fossil fueds and raw materials. Utilising these materials
as AFRs will also reduce large quantity of GHG emissions of the country
which is inline with our commitment made inthe Pars agreement.

Many trial runs for co-processing of different kind of hazardous and other
wastes in cement kiln have been conducted as per the technical support
provided by CPCB since the year 2005. These wastes have been permitted by
CPCB and then authorized by SPCBs to implement regular co-processing in
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various cement kilns under Rule 11 of the Hazardous Waste (Management,

Handling and Transboundary Movement) Rues, 2008. CPCB has dso
published guidelines on co-processing of wastes in cement plants in the year

2010.

Subsequently, these rules have been superseded with re-notification wide
GSR 395 (E) dated 04.04.2016 as the Hazardous and Other Wastes
(Management and Trans-boundary Mavement) Rules, 2016 (HOWM Rules

2016).

The Rule 9 ofthe HOWM Rules 2016 is reproduced below:

“Utilisation of hazardous and other wastes.-(1) The utilisation of
hazardous and other wastes as a resource or after pre-processing
either for co-processing cr for any other use, including within the
premises of the generatc (if it is not part of process), shall be
carried out only after obtaining authornzation from the State Pollution
Control Boardin respect or waste onthe basis of standard operating
procedures or guidelines jrovided by the Central Pollution Control

Board.

(2) Where standard operating procedures or guidelines are not
available for specific wtilisation, the approval has to be sought from
Central Pollution Contrdl Board which shall be granting approval on
the basis of trial runs and thereafter, standard operating prccedures
or quidelines shall be prepared by Central Pollution Contral £ oard:

Providad, if trial run has been conducted for particular waste with
respect to particular utilization and compliance to the environmental
standards has been demonstrated, authonzation may be granted by
the State Pdlution Conlrd Board with respect to the same waste
and utilisation, without need of separate trial run by Central Pollution
Contrd Board and such cases of successful tria run, Central
Polluion Control Board shall intimate all the State Poliution Control

Board regarding he same.

(3) No triai runs shall be required for co-processing of waste in
cement plants for which guidelines by the Central Pollution Control
Board are already available; however, the actual users shall ensure
compliance to the standards notified under the Environment
(Protection) Act, 1986 (29 of 1986), for cement plant with respect to

co-processing of waste:
Provided that till the time the standards are notified, the procedure

as applicable to other kind of utilisation of hazardous and other
waste, as enumerated above shall be folloved.”

The above provisions have pro:up‘ed CPCB to bring out these revised
guidelines to facilitate SPCBs/PCCs to grant authorisation for utilization of
different kinds of wastes, including Hazardous & other wastes, as AFRs
through co-processing in cement kilns in an environmentally sound manner.
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2.0 Benefits of Co-processing:

Co-processing in cement kiln is consiucred as environmentally sustainable
option for the managemerm of different kinds of wastes including hazardous
and other wastes In co-processing, these wastes are not only dectroyed at a
higher temperature of up to 1450°C and long residence time during which its
inorganic content gets fixed with the clinker and becomes part of cement apart
from using the energy content of the wastes, thus no residues are left. While in
case of incineration, the residual ash requires to be land filled as hazardous
waste, Further the acidic gases, if any generated during co-processing gets
neutralized in the large alkaline environment available within the kiln system.
This phenomenon aso reduces the non-renewable resources requirement
such as coal and lime stone etc. Thus the tilization of wastes in cement kilns
through co-processing provides a win-win option of waste disposal.

Co-processing of wastes in the cement plants would require a large scale
management of Hazardous and other wastes. This would mean that a large
quantum of waste will be received, stored, handled and pre-processed in the
cemert plants or TSDFs or stand-alone pre-processing facilities so as tomake
an homogenised mixture of wastes suiiable for co-processing in the cement
kilns. This waste mix would get prepared from different kinds of wastes such
as the ones iisted in HOWM Rules, 2016 and also those which are nct listed
like SCF, RDF, plastic & cther packaging wastes, tyre chips, non-hazardous
industrial wastes, biomasses, agro-wastes (which are nct suitable for use as
cattle feed), non recyclable materials from ware houses such as date expired
or off-specification FMCG, food & kindred and other products, etc. Further it
may require installation of different systems for feeding such homogenised
mixtures into cement kilns. Fig 1 given in Annexure 1 provides an overview of
the pre-processing of the waste in a facility and co-processing in cement kiln.

Hence, there is a need to define appropriate methndology with which,
necessary authorization can be granted by SPCBs to cement plants or pre-
orocessing facilities apart from TSDFs for collection, transportation, receipt,
storage, handing & pre-processing of wistes and also for co-processing

operation in cement kilns
3.0 Authorization for pre-processing and/or co-processing:

As per HOWM Rules, 2016, utilisation of hazardous and other wastes for co-
processing or for any other use shall be carried out only after obtaining
authorization from the State Pollution Control Board in respect of waste on the
basis of standard operating procedures or guidelines provided by the Central

Pollution Contrel Board.

Further, no tria runs would be necessary for grant of authorisation for co-
processing of wastes in cement kilns since Ministry of Environment, Forests
and Climate Change has natified the Emission Standards for co-processing of
wastes in cemert kiln vide GSR Mo. 497 (E) dated 10.5.2016 under the
Environment (Protection) Rules, 1986. Such co-processing shall be carried
out as perthe guidelines and SOPs outlined inthis documert

SPCBs may grant Authorisation to cement plants for co-processing of wastes
listed in Schedule |, Schedule Il and Schedule Il of the Hazardous and Other
Wastes (Management and Transboundary Movement) Rules, 2016.

Authorisation for co-processing of commonly recyclable hazardous wastes
5
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listed in Schedule-I\V may be considered only ifthere are no recyclers for such

wastes at reasonable distance as may be decided by SPCBs.

Further, SPCBs may also grant consent to the cement plants under Air (P&C)
Act, 1981 for co-processing of any wastes not listed in HOWM Rules, 2016
like SCF, RDF, plastic & other packaging wastes, tyre chips, non-hazardous
industrial wastes, hiomasses, agro-wastes (which are not suitable for use as
cattle feed) and date expired or off-specification FMCG and food & kindred
other products which are not-recyclable. While co-precessing all such wastes
including hazardous & other wastes, cements plants shall comply with the
emission standards prescrbed for co-processing of wastes notified by
MoEF&CC vide GSR No. 497 (E) dated 10.05.2018.

Use of wastes for co-processing in cement kilns does not warrant the
requirement of EC as per MoEF&CC Notification No  $.0.3518 (E) dated

23.11.2016

As per HOWM Rules, 2018, every person who is engaged in generation,
collection, transportation, receipt, storage, and handling of hazardous and
other wastes for pre-processing and /or co-processing shall obtain an
authorization or its renewal by applying in Form 1 from the State Pollution
Control Board / Padllution Control Committee.

Accordingly, cement plants may co-process the pre-processed hazardous
wastes received from TSDFs or stand-alone pre-processing facilities or their
captive pre-processing facilities only after obtaining such authorization.

Every TSDF or standalone pre-processing facility or cement plant who is
engaged in pre-processing of wastes for co-prccessing shall have minimal
requisite infrastructure facilities & operatic. a2l controls as mentioned below;

S.No Type of operations Check-list J

i Type of packaging May use liners, Bags Small/ Jumbo,
Drums, Containers, Bulkers, Tankers, etc.
sutable for handling of hazardous w astes
as per CPCB guidelines

iL Reception Weighing bridge |

iil. Waste characterisation / Laboratory

qualification '

v. Storane Shall install covered sheds with Impervious '
flooring. Waste shall be stored in storage |
tanks/Containers/bins. Bulky w astes n'ay’
be handled on impervious lined flooring
under shed

V. Equipment for Size reduction | Shredder. Grinder, mixers, Cutter, Hammer,
Jaw  Crusher, Chipper, Hydro-pulper
machines, etc.

Vi. Feed material preparation | Impregnation, Drying, Screening, Crushing.

equipment Pelletisation, Granulation, Others I

Vil Moving machinery Shall use machinery Tke trucks. Bob cat
Forklifts, loaders, dumpers, Arm handlers,
Wheal loaders, Craw ler loaders, Telescopic {
etc.

Vil sorting equipment Shall use equipment like Metal detectors,
Electro- Magnetic separators, etc. ‘

x. Screening material Shall use equipment such as disc screen
Rotary screen, Trommel screen, Oscillating ‘
screens etc
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Chrck-list

[S.No | Type of operations
X. Conveyers to transport the | Shall use belt conveyors, Ihclined Belt
material from one to another | conveyors, Cleated beitt conveyors, chain
place conveyors, bucket conveyors, closed
conveyors, pipe conveyors etc
Xi. Feeding arrangements | Weigh feeders (Volumetric and Gravimetric
(applicable to cement plants | feeding), Apron and Gottw aid feeders etc.
alone) for Iquid, solid and semi-solid waste
feeding, including faciltties for impregnation
of w astes.
Xl Safety equipment (applicable | Rotary Air Lock, Satety shut off gate,
to cement plants alone) Double slide gates are utilzed into the
feeding mechanism to avoid any back fire
due to any pressure build-up into the kiln.
X Fugitive Emission Control | Fume extraction systems with vacuum
Systems ducts connected to Scrubbers / bag fitters
VOC emission control systems
Biological treatment etc.
ID fan and stack.
XNV, Fire protection Approved by fire safety auditor / fire
department should be provided
XV Spillage/leachate collection / | Shall install collection ptts, impervious
containment measures. liners, segregation of storm w ater drainage
\ systenms
[ xvi Electrical fittings / Equipment | Systems shall be designed to handling
| flammable / explosive materials (If relevant)
[ Xvil Odour control The faciity must have appropriate odor
control facilty to deal with the odor
[ nuisance ;
xviii Safety Equipment There shall be provision of emergency
showers and eye wash stations. Use of
! PPEs, ear-plug etc.
[xix. Facilty has implkmented a | Medical surveillance of the operating
monitoring plan for checking | personnel as per HOWM Rules 2016
‘ the health of the operating
| personnel  as per the
1 statutory requirement
f'xx Emergency Respcnse Plan Emergency Response Plan to deal with
[ spills, fires and emergencies as per CPCB
guidelines
[ xxi CEMS Shall nstall CEMS for PM NOx& SO, and
i connected to SPCB/ CPCB for online data
| transmission (applicable to cement plants
| alone)
TSDFs, Stand alone Pre-processing Faciliies & Cement plants shall

undertake pre-processing of and co-processing of wastes as per the Standard
Operating Procedures (SOPs) specified inthese guidelines.

SPCBs shall grant authorisation to the waste generators to send their waste
for management to any of the suitable pre-processing cr co-processing facility

that is approved by the SPCBs.

4.0

Trial Runs

Trial runs for co-processing of hazardous wastes would not be necessary
except for few specific wastes such as Persistent Organic Compounds (PoPs),
PCBs, obsolete and date expired pesticides, Ozone Depleting Substances
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etc. listed for restrictions in international conventions, for which trial studies

were not yet conducted. Kiln specific trial runs may be required for such
wastes to study the destruction and removal efficiencies (as per the
requirement of Stockholm convention) in the given kiln, compliance to
emission standards, safe transport, storage and handing etc. prior to issuance
of authorisation by SPCBs. In such cases, SPCBs may consult CPCB for

conducting such kiln specific tnal studies.

5.0 Standard Operating Procedures

5.1 Handling of Hazardous & other wastes:

The hazardous wastes need to be handled in an environmentally safe manner
avoiding the possibilities of contaminating the environment and eliminate the
chances of accidents leading to environmental damage. The requirements of
handling, including labelling, packaging, transport and storage applicable to
the hazardous & other wastes have been described in following sub-sections.

5.1 Responsibilities of occupier for handling of hazardous & other wastes

“Occupier” in relation to any factory or premises. means a person who has
control over the affairs of the factory orthe premises and includes in relation to
any hazardous waste the personin possession of the hazardous waste.

The occupier shall take all adequate steps while handling hazardous wastes
to:

(a) Contain contaminants and prevent accidents and limit their
consequences on humar beings and the envircnment; and

(b) Provide persons working on the site with the training, equipment and
information necessary to ensure their safety.

5.2 Packaging of Hazardous & other wastes:

The containers utilized for storing and handling Hazardous and other wastes
for the purpose of co-processing must be aole to withstand normal handling
and retain integrity for & minimum period c” six months. In general, packaging
of hazardous substances must meet the following requirements:

(i)  All packaging materials including containers shall be of such strength,
construction and type as not to break open or become defective during
transportation.

(i) Al packaging maienals including containers shall be so packed and
sealed that spillages of hazardous wastes / substances are prevented
during transportation due to jerks and vibrations caused by uneven road
surface.

(iii) Re-packing materias including that used for fastening must not be

affected by the contents or form a dangerous combination with them.

Packaging material should be such that there will be no significant

chemical or galvanic action among any of the material in the package.

(v) Buk transportation of hazardous wastes in trucks without suitable
packaging or containers shall not be allowed.

(iv)




Guidelines for Pre-Processing and Co-Processing of Hazardous and Qther Wastes in Cement Plant as per

HOW(M & TBM) Rules, 2016
d for packaging of the hazardous & octher

(M)

The containers when use
wastes shall meet the followinn requirements:

Container shall be of miid steel with suitable corrosion-resistant coating
and roll-on roll-off cover, which may either be handled by articuated

crane or by a hook lift system comfortably for a large variety of wastes.
Other modes of packaging, like collection in 22-liter plastic or steel
drums, PP and HDPE/LDPE containers, HDPE liner bags etc., also work
for variety of waste. However, all such container should be amenable to

mechanica handling.

It should be leak proof.

In general, the containers for liquid hazardous waste should be
completely closed / sealed, There should be no gas generation due to
any chemical reaction within the container, and thus should be devoid
of air vents.

~ontainer should be covered with a solid lid or a canvas to awoid
emissions of any sort including spillage, dust etc. and to minimize
odour generation both at the point of loading as well as during
transportation.

Container used for transportation of waste should be able to
withstand the shock loads due to wbration effect/undulations of
pavements etc.

Container should be easy to handie during transportation and
emptying.

As far as possible, manual handing of containers should be
minimized. Appropriate material handling equipment is to be used to
load, transport and unload the cortainers. Drums should not be rolled
on or off vehicles. Preferably, ejuipment such as fork lift & pallets
shall be used.

Where a two-tier or three-tier storage is envisaged the frame should
have adeguate strength to hold the containers. Palletised drums may
be stacked not more than 2 layers high in the transport vehicle.
One-way containers (especially 18-liter drums) are also alowed. The
multi-use container should be re-useable provided it should be
cleaned and free from deterioration or defects.

Loads are to be propery placed on vehicles. Hazardous & other
waste containers are not to overhang, perch lean or be placed in
other unstable base. Load should be secured with straps, clamps,
braces or cther measures to prevent movement and loss. Design of
the container shouid be such that it can be safely accommodated on
the transport vehicle.

Non-compatible wastes shall not be collected in the same container.
These wastes shall be segregated & packed separately. Non -
compatible wastes shall not be transported together under any

circumstance.
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5.3 Labelling of Hazardous & other wastes

There are two types of labeling requirements:

(i) Labelling of individual transport cortainers (ranging from a pint-size to a
tank); and

(i) Labelling of transport vehicles.

All hazardous & other waste containers must be clearly marked with the
contents. The marking must be irremovable, waterproof and fimly attached.
Previous content !abels shall be obliterated when the contents are different.

Proper marking of containers is essential.

Containers that contain hazardous waste shal be labelled with the words
‘HAZARDOUS WASTE" in Vernacular language, Hindi / English The
information on the label must include the code number of the waste, the waste
type, the origin (name, address, telephone number of generator), hazardous
property (e.g. lammable), and the symbal for the hazardous property (e.g. the

red square with flame symbol).

The label must withstand the effects of rain and sun. Labelling of containers is
important for tracking the wastes from the pant of generation up to the final
point of disposa. The following are the requirements for labeling:

The label should contzin the name and address of the occupier and
facility where it is being sent for pre-processing or co-processing i.e.
labelling of container shall be provided with a general label as per Form
8 of the HOWM Rules, 2016.

Emergency contact phone numbers shall be prominently displayed viz;
the phone number of concerned officer of the sender and receiver.
Regional Officer of the SPCB / PCC, Fire Station, Police Station and

other agencies concerned.

Explanation: As a general rule, the label has to state the origin/ generator of
the waste. He / she and only he / she —is responsible and shall know, in case
of any accident / spillage etc. what kind of wastes it is, what hazard may occur
and which measures should be taken. The second in the line is the collector /
transporter / disposer /co-processor / pre-processor, who has to kriow the risk
and what to do to minimize risks and hazards.

5.4 Collection and transportation of Hazardous & other wastes

The transportation of the Hazardous wastes has to be undertaken by the
transporter who is engaged by either authorised sender or receiver. The
responsibility of safe transportation of hazardous & other waste to the site for
pre-processing or co-processing shall rest with either waste generator or the
occupier of the pre-processing / co-processing facility that engages the
transporter for the waste transportation. The detailed guidelines for callection
and transportation of hazardous and other wastes have becn provided at

Annexure-2.
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5.5 Storage of Hazardous & other wastes

5.5

The storage period of hazardous and other wastes shall be in accordance with
the Rue 8 of the Hazardous & Other wastes (Management and
Transboundary Movement) Rules 2016. The minimal requisite facilities for
storage of hazardous and other wastes are given at Annexure-3.

Waste reception

Waste Characterization plays an important part in any treatment process of
the waste which may be required before pre-processing and ultimately co-
processing into the cement kilns. Upon receipt of the waste, it shall be
weighed and property logged. It shall then undergo a visual inspection to
confirm the physical appearance. A representative sample of the waste shall
be collected and send to the onsite laboratory for finger printing analysis.
Finger print analysis is performed to confirm that a particular waste stream
belongs to an offsite waste generation source or nct, based on its
characteristics. The results of the finger printing anaysis should be compared
with the resuts of earier analysis. Upen confimation, this shall then be sert

for pre-processing or co-processing.

The operator of the pre-processing facility of the cement plant shall perform
following finger print anaysis for each of the consignment of waste received

for pre-processing or co-precessing from generation site;

Moisture content,
Ash conteru,

- Net Calorific Vaue (NCV),

- Chloride and Sulphur contert.
Chemical compatibility
Any other specific parameter, which may be decided on merit of each
case keeping the clinker production process in focus.
In case of liquid samples, viscosity, pH, suspended particle content
etc shall also be performed.
Heawy metal analysis, Reactive Sulphide, Reactive Cyanide or Halide
analysis should be performed if sample comes from a sector which is
suspected to have these in the waste matenal.

e results of this finger pnnt analysis confim that the waste belongs to
already tested and verified waste stream which is suitable for co-processing
into the kiln and do not have any side effects on clinker and cement guality

parameters.

As the main product of the kiln is clinker, there must not be any side effect on
its quality while utilizing the waste streams as AFRs. For pre-qualification for
co-processing or pre-processing, a representative sample shouid be collected
from the waste generator's site and analysed in a laboratory for above said
parameter which shall form basis for comparing the finger print analysis ofthe

waste consignments.

Quality Contral - The quality of the pre-processed wastes (AFRs) largely
depends on the quality contrel process followed during the quality assessment
stage. Starting from sampling like collection of a representative sample, its
storage in suitable coricainer, avoiding any adulteration during transportation
to lab, sample preparation in lab, performing test as per BIS standards for
different quality parameters and carefully obs ening, recording and comparing

11
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5.6

6.0

the results for specific waste streams is the key to define and confirm its
suitability for pre-processing / co-processing in to the cement Kiln.

Samples of wastes received at the pre-processing facility or the cement plant
for pre-qualification must be presened for one year for traceability

considerations.

Samples of waste collected from regular consignments for finger print analysis
must be preserved for one month for traceability consideration.

Samples that are beyond times as mentioned above must be sent tothe TSDF
or standalone pre-processing facility or to the cement plant for ensuring its

disposal through co-processing.
Acceptance process for Hazardous & other wastes

Appropriate knowledge of the hazardous and cther wastes is necessary to
ensure that it will not adversely affect the process, safety or environment while
handling it during pre-processing or co-processing. Hence, appropriate
characterization of the waste for its acceptance and safe handling is an
essential requirement.

Characterization of Hazardous and other waste for acceptance comprises two
stages: pre-acceptance (or screening) and on-site acceptance. Pre-
accaptance involvas the provision of assessing tha reprasentativa sampies of
the waste to aliow operators to determine suitability of the infrastructure to
handle the waste before receiving the same in the facility. The secand stage
concerns procedures when the waste arrives at the facility to confim
previously approved characteristics.

Failure to adeguately screen woste samples prior to acceptance and a
confirmation of its composition un arrival at the installation may lead to
subsequent problems, inappropriate storage, mixing of incompatible
substances, and accumulation of wastes could occur.

Hence, the pre-processing / co-processing facility must have appropriate
laboratory facility for characterizing solid, liguid and sludge wastes with
qualified analysts to ensure that proper waste acceptance process is
practiced. This laboratory shall be equipped with facilities to test Moaisture,
Calorific value, Ash, Chorine, Fluorine, Carbon, Hydrogen, Sulphur, Nitrogen,
Phosphorous, alkali and heaw metals, flash point, mixing compatibility,
reactive sulphide, reactive Cyanide or halides etc.

In case the waste received at cement pant or standalone pre-precessing
facility does not meet the required criteria, in such case, the receivar should
make arrangement for transfer of such waste to TSDF for final disposal by

adopting necessary manifest system.

Pre-processing of wastes for co-processing:

Due to the heterogeneity of wastes, pre-processing is required to produce a
relatively uniform waste stream for co-processing in cement kilns. This waste
stream should comply with the technical and administrative requirements of
cement manufacture and guarantee that emission standards and product
quality are met. The proposal inthis regard shall be submitted to SPCB by Lhe
cement plant or standalone pre-processing facility or TSDF. Waste mix having
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uniform characteristics needs to be prepared from different waste streams for

trouble free co-processing in a cement kiln.

The characteristics of the waste mix that need to be uniform pertain to particle
size, chemical composition and heat content. For optimum operation, kilns
require very uniform waste mix flows in terms of quality and quantity. Uniform
quality of waste mix can be achieved by pre-processing different types of
wastes b different physica processes in a pre-processing facility.

Pre-Processing is defined as pre-treatment of waste streams coming from
different sectors and industries to make it suitable/homogenised for feeding
into the kiln system to avoid process fluctuations. Pre-processing involves only
physical transformations like size reduction (By Shredding and cutting),
separation of foreign/undesirable materials (magnetic materials separation. by
Magnetic separator, use of metal detec’ors to remo.e metallic particles)
impregnation (introducing and proper mixing of biomass/saw dust ir. semi solid
streams to soak extra flowing liquids & maintaining good flow ability) and
desired size selection (Size selection by screening operation, manual size
selection by handpicking of large material size on very low speed Belt

conveyors).

Pre-processing produces a homogenised Alternative Fuel mix from different
incoming waste streams from various irdustrial sectors and reduces the
possibilities of process fluctuations dunng Co-Processing the pre-processed

fuels.

Various types of equipment are tilized during pre-processing operations like
Shredder, Grinder, Cutter, Hammer, Jaw Crusher, Chipper and Hydro pulper
machines for size reduction. Mixers for homogenizing the waste mix into large
vessels/pits. Moving machinery lke trucks, Bob cat, Forklifts, loaders,
dumpers, Am handlers, Whee! loaders, Crawler loaders, Telescopic handers
etc for material movement from cne to ancther place and loading unloading of
the materia. Meta detectors, Electro-Magnetic separators, metal sorting
equipments are utilized to remove small metallic traces which may be present
into the incoming hazardous and other wastes from various sources. Different
type of screens like Disc screen, Rotary screen, Trommel screen, Oscillating/
vibrating screens are used to separate the differently sized portions of the
processed waste and choosing the right fraction for feeding into the system.
Various types of Belt conweyors like flat belt conweyors, Inclined Belt
conveyors, Cleated belt conweyors, chain conveyors, bucket conveyors,
closed conveyors, pipe conveyors etc are utilised to transport the material
from one to ancther place, usualy pre-processed waste from the processing

area to feeding area.

The pre-processing facility must have appropriate design to ensure that the
waste homogenization operation is carried out in an environmentally sound
manner and has equipment & facilities that are designed to handle the

required hazardous wastes.

The rejects produced from the pre-processing facility, if any, may be sent to
the TSDF, the authorisation for which may be obtained from concerned SPCB.

Tne pre-processing area must have impenious concrete floor and shouid be
adequately covered to avoid exposure of rain to the matenal being stored and

handled while pre-processing or co-processing.
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Fume extraction systems with vacuum ducts and fume hoods should be

instaled at receiving pits/tanks, mixing units, blending units, shredders,
transfer points, dryers, impregration units, granuators, pelletizes, crushers,
grinders, blenders etc. where tlere is source of such emissions. Such fume
extraction systems should be connected to scrubbers / bag fiters / VOC
emission control through carbcn adsorption, thermal or biological treatment
etc. depending on type of emissions. The cleaned yases should be vented

through ID fan and stack.

A fire protection system of approved design should be in place in the storage
and pre-processing area.

The storage, handling and pre-processing facility should have appropriate
spillage / leachate collection and storage system with impervious liners to

avoid contamination of the ground water and sail.

The stom water and spillage / leachate drainage systems should be so
designed tl.at there should be no contamination of the storm water with the
spillage or leachate from the storage, handing and pre-processing area.

The electrical and instrumentation fitting should be conforming to the
standards.

The facility must have appropriate odor control facility to deal with the odor
nuisance.

Emergency showers and eye wash stations should be provided within Lhe
storage, handling and pre-processing work area for immediate emergency use

following exposure to the wastes.

Abatement techniques should be in place for control of noise to required
levels.

7.0 Co-processing of wastes in Cement kiln:

Co-processing is defined as the use of waste as raw materal, or as a source
of energy, or bothto replace natural mineral resources (matenal recycling) and
fossil fuels such as coal, petrdeum and gas (energy recovery) in industria
processes, maly in energy intensive industres (Ell) like cement production.
In Co-processing, the combustible waste is utilized as fuel (Alternative Fuels)
into the kiln system for maintaining the high temperature during clinker
production. Some of the waste streams like biomass, small quantity waste
streams, etc which have suitable quality parameters may be drectly fed into
the kiln system. However, mgorly waste streams, especially when volumes
are more, are fed after pre-processing which make it homogenized to reduce

the process fluctuations.

Various equipment are utlized for feeding the pre-processed AFR into kiln
system. Automated mechanical extraction machines such as walking Floor
and various belt conveyors as mentioned above are utilized for transporting
material from processing area to feeding point. Different kinds of wolumetric
and gravimetric dosing machinery are utilized for feeding the AFR materia into
the Kiln in a controlled manner. Various safety equipments like Rotary Air
Lock, Safety shut off valves & gates & Double slide gates are utilized into the

14
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feeding mechanism to avoid any back fire due to pressure build-up inside the

kiln. Bag filters are utilised at transfer points to avoid any dust emission into
the atmosphere in case of feeding fine AFRs.

For optimal performance (co-processing without additional emissions), waste
materials (pre-processed or as received) should be fed to the cement kiln
through appropriate feed points, in adequate proportions and with proper
waste quality and emission monitoring systems.

Differert feed points can be used to feed the waste materials into the cement
kiln for co-processing. The most comron ones are:

Main burner at the ratary kiln outlet end
Rotary kiln inlet end

Precalciner
Mid kiln (for long dry and wet kilns)

00

Appropriate feed points have to be selected accordng to the physical,
chemical and toxicological characteristics of the waste materials. Wastes of
high caorific value have to be aways fed into the high temperature
combustion zones of the kiln system. Wastes containing stable toxic
components and also wastes containing more than 1.5% chlonne should be
fed to the main burner to ensure complete combustion in the high temperature

and long retention time.

Alternative raw materials containing constituents that can be volatilized at
operating temperatures in the pre-heater system have to be fed into the high

temperature zones of the kiln system.

Coal feeding circuit and raw material feeding circuts of the cement plant must
not be tilised to feed any type of wastes for co-processing unless a trial is
performed to demonstrate the suitability of the same and specific approval
from the SPCB is obtained along with the authorisation. SPCBs may consdit

CPCB in specific cases in this regard.

Feeding of dternative raw materials containing volatile (organic and inorganic)
components to the kiln via the nomal raw meal supply should be avoided
unless it has been demonstrated by trial runs in the kiln that there is no VOC
emission fiom the stack. Such trial runs should be carried out with permission
from SPCEs. SPCB should consult CPCB if they feel that tria is needed in
specific difficult cases.

Destruction of waste. materials that are covered under the Stockholm
convention and Montrea Protocol such as PCBs, Expired or obsdete
pesticides, Ozone Depleting Substances etc. must however be undertaken in
a gven kiln only after obtaining specific approval frorn SPCB and other
concerned organisations. For this, SPCB in consultation with CPCB will
provide steps to be followed including impiementing a trial as per a defined

protocdl.

7.1 Suitability of Substances for co-processirg:

The decision on what type of substances cen be used is based on the clinker
production processes, the raw material and fuel compositions , the feeding
points, the air pollution cortrol devices and the given waste management
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problems. The Accept - Refuse Chart in Annexure-4 could be used by plant
operators to help them in considering, which type of substance is suitable for

CO processing.

As a basic rule, waste accepted for co-processing must be safe enough to
handle in the given facility and shall contribute to recovery of material or

energy value preseit in it or provide its safe disposal.

Sometimes, some waste streams are not suitable in large volumes but can be
co-processed in small volumes with controlled feed rate into the system.

The wastes listed below are normally not recommended till otherwise proved /
evidenced for and hence need not be considered for pre and co-processing.

Biomedical waste
Asbestos containing waste.
Electronic scrap.

Enrtire battenes.

Explosives.

Corrosives.

Mineral acid wastes.
Radioactive Wastes.
Unsorted municipal garbage.

7.2 Operating Conditions:

Cement plants shall ensure to prevent waste feed in following conditions;

at start up, until the temperature of 850°C in calciner o
1100°C at kiln inlet as the case may be.

Whenever the temperature of 850°C or 1100°C as the case
may be is not mantained

Whenever emission monitoring show that any emission limits
value is exceeded due to disturbances or falures of air

pollution control davices.
In case of disturbi:d process condition in the kiln

The management of the pre and co-processing plant shall be in the hands of a
skiled person, competent to manage the hazardous waste in an

environmentally sound manner.

8.0 Emission standards:

The cement kilns undertaking co-processing of the different wastes as
above must comply with the following notified emission standards notified

vide GSR 497 (E) dated 10.5.2016,
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(8. ~o. Industry l Purunmicier Standards
(1) e ] (4)
“10:, CementPnt | A Ewisslov Standards o
with cu- J Rownry Kiln — with co-processing of Wastes
processing of | Dute of Location Concentration nol Lo
wastea 'C fssloning exoeed, thf
i {n) b {c}
Particuls { on o after the dase | anywhere  in the 3n
Mater (PM)¥ | of notific. -ion country
i (25.4.2014)
! before th date of | eritically  pollused 30
| nutificatic 1 arey of urban centres
| (258201 ) with population
i shove 1O lakh or
within its periphery |
of 5.0 kilometer
l‘ﬁillll.ll
other than ertically 3n
polluted area o
urban centres
SOF inespective of date | anywheee ia the 100, 700 and LD when
of commissioning | country pyritic sulpbur in the
limestone is fess than
(1.25%, 1125 10 Q5% amcl
more than 0.5%
I respecuvely,
NCIz= Alter the duge off anywheee in the (13600
| natification country
J | [25.8.2014)
Before the dute of | unywheee in the (2800 for rowmry kifn
nitilicahon country with In Lime Calciner
(25.8.2014) (1LC) technalogy,

(3) 1000 for rotary kiln
wsing mixed strepm
of ILC, Sepurate Linc
Caleiner (SLC) and
suspension pre-heuter
technology or SILC
lechnology alone or
without caleiner,

- ma 10 mg/Nm”
I | Lmg/N’
TOC 10 mg/Nm™ **
Hg und its compounds 0.05 mg/Not’
Csi +T1 and the., compuunds — 0.08 mg/Ni
S AsePhiCor Oy CurMie Ni+ V and 0.5 mg/Nmi™
! Iheir compounds
. | Divains und Fetinx | Ol o BN

Continuous Emissicn Monitoring System (CEMS) shoud be installed &
functioning for the parameters PM, SO; and NO, in the first phase and the
data should be upinked to CPCB and SPCB servers. Addtional emission
parameters for CEMS may be added in fiture as per the directions of CPCB

or SPCBs form time totime.
Other parameters shell be monitored manually once in a year and data should
be submitted to SPCBs/CPCR

SPCB / PCC shal monitor the emission from the cement plant to verily the
compliance of notified emission standards. In case, SPCB/PCC does not have
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the emission monitoring facilities, they can engage any EPA recognized /

NABL accredited laboratory for the purpose.

9.0 Procedure for obtaining Authorisation

For co-processing of hazardous and other wastes, cement plants shall obtain
Consent to Establish (CTE) anc' Consent to Operate (CTQ) prior ta obtaining

authorisation under HOWM Rules, 2016.

The proposal for co-processing may include any kind of hazardous & other
waste (as listed in the Schedules of HOWM rules. 2016) and non-hazardous
wastes such as segregated combustible fractions from MSW, Refuse Denved
Fuel (RDF) from MSWV, Plastic wastes, Tyre chips, biomasses, food and other
products, agro-wastes etc. with 2xceptions as described in section 7.1 of this

guidelines.

The cement plants /standalone pre-processing facilities / TSDFs shall have
valid authorisation for receiving, transporting, handling, storing, pre-processing
or co-processing of hazardous and other wastes, for which they shall apply for
authorisation as per Form 1 of HOWM Rues, 2016.

Application for authorisation shall provide details of the infrastructure available
at their end to receive, characterize, transport, handle, store, pre-process and
co-process wastes with minimum requisite facilities as specified in section 3.0

and 6.0 of these guidelines.

SPCB / PCC shall undertake physical inspection and verify the required
equipment for pre-processing and co-processing of hazardous and other
wastes. Fommat for verifying adequacy of the infrastructure for Pre-processing

| Co-processing of wasie materials is given below,

Format for verifying adequacy of the infrastructure for Pre-processing /
Co-processing of waste materials

S.No Type of operations Checkist
i Nature of the waste|a. Soid
materials applied for b. Liquid
c. Sludge
d. Gas
e. Hazardous
: f. Non-Hazardous

g. Flammable
h. Toxic
i. Corrosive ‘
. Explosive |

il Type of packaging a. Liners
b. Bags Small/ Jumbo
¢. Drums
d. Containers
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i S.No

Type of operations

Check-list

e Bulkers
f. Tankers

. Other (pl specify)

w

Type of material handled

a. Sodids

b. Liquids

c. Sludges

d. Gases

e. Flammable
f. Toxic

g. Corrosive

Recepgtion

Weighing bridge

Type packaging

Loose
Bags
Drums
Containers
Bulkers

Tankers

LCaboratory for Waste
charactensation

a. Yes

b. No

Storage

Covered sheds
Impenious flooring

Storage tanks/Containers/bins

I/w

v

Equipment for Size

reduction

Grnder, mixers, Cutter,
Jaw Crusher, Chipper,
machines others (pl.

Shredder,
Hammer,
Hydro-pulper
spec fy)

Feed materal preparation
equipment

Impregnation
Drying,
Screening
Crushing

Pelletisation
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S.No Type of operations Checkdist
Granulaticn
Others
X Moving machinery “[like trucks, Bob cat, Forklifts, Toaders,
dumpers, Arm handlers, Wheal
loaders, Crawler loaders, Telescopic

Xi sorting equipment Metal  detectcrs, Electro-Magnetic

separators, etc.

il Screening matenal Disc screen, Rctary screen, Trommel |

screen, Oscillating screens etc.

Xili Conveyers to transport | belt conveyors, Inclined Beit
the material from one to | conveyors, Cleated belt conweyors,
another place chain conveyors, bucket conwveyors.

closed conveyors, pipe conveyors etc
xiv_ | Feeding arrangemerts Weigh feeders (Vdumetric and
Gravimetric feeding), Apron and
Gottwald feeders etc. for liquid, sdlid
and semi-solid waste feeding.
Facilities for impregnation of wastes.

XV Safety equipment Rotary Air Lock, Safely shut off gate.
Double slide gates are utilized into the
feeding mechanism to avoid any back
fire due to any pressure build-up into
the kiln.

xvi_ | Fugitive Emission Control | Fume extraction systems with vacuum
Systems ducts

Scrubbers / bag fiters /

VOC emission control systems
Biological treatment etc.

ID fan and stack ’

xvii | Fire protection Yes

No

Approved design should
be provided
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S.No Type of operations Cueckdist
xviii | Spillage/leachate Yes
collection / containment

measures. No
Collection pits,
impervious liners,
segregation of stom
water drainage systems
Xix | Electncal fittings TTYes
Equipment / Systems are
designed to handle No
. flammable / expiosive
; materias (If relevant)
|
II XX [ Odour control Yes
1 The facility must have | No
’ appropriate odor control
| facility to deal with the
} odor nuisance.
( xxi | Safety Equipment Yes
‘ Prowsion of emergency | No :
l showers and eye wash
| stations, Remarks:
’ PPEs, ear-plug etc.
L
XXl Facilities implemented af | Yes
| the location have been
| approved by the office of | NO
‘ the Factory Inspector
[ xxiil. Facility has implemented | Yas
a monitoring plan for
checking the health of tne | N©
operating perscnnel as
| per the statutory
| requirement
|
[ xxiv. Facility has prepared an| Yes
Emergency Response
! Plan No
|
[xxv. CEWMS installed for PM, | a. Yes
| NOx& SO, and connscted
b No

to SPCB / CPCB for
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S.No Type of operations Check-list (
cnline datatransmission J

SPCBs shall attach the verified check-list ‘o their inspection report. In case of
refusal, SPCB shall communicate the reasons for the same.

SPCBs may also grant authorization for utilization of chemical gypsum.
stabilized jarosite, other similar waste materia having potential to be used as
set retarder and other high wolume low-effect wastes as specified under
HOWM Rules. 2016 in cement mill, for which cement plant shall apply to
SPCB in form 1. Cement plant shall provide details of the infrastructure
available at their end to receive, characterize, transport, handle, store, pre-
process and utilize wastes anu illustrate their suitability to manage these
wastes in an environmentally scund and safe manner with requisite facilities

given in section 3.0 and 6.0 as applicable.

Waste generator shall also obtain authorisation for sending chemical gypsum,
stabilized jarosite, and other high volume low-effect wastes as specified under

HOWM Rules, 2016 for utilizatior in cement mill.

Before undertaking pre-processii.g or co-processing of a waste stream which
were introduced for co-processing or pre-processing. the facility operator shall
give intimation to SPCB / PCC as per the format given at Annexure - 5

o
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Annexure 1

Schematic Representation of Pre and Co-Processing in CementKiln

Co-Processing

T

% N\, Pre-Processing Activities /

I

Different Waste Streams Different Feeding Syste n
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Annexure-2

Collection & Transportation of Hazardous Wastes

The occupier of the hazardous waste shall ensure that wastes are packaged in a
manner suitable for safe handling, storage and transport as specified in section 5.2
of these guidelines. Labeling on packaging is readily visible and material used ‘or
packaging shall withstand physical conditicns and climatic factors as specified in

Section 5.3.

In case of transportation of hazardous and cther waste, the responsibility of the safe
transport shall be either of the sender or the receiver whosoever arranges the
transport ard has the necessary authorization for the transport from the concerned
State Pdlution Control Board. The authorization for the transport shall be obtained
either by the sender or the receiver on whose behalf the transport is being
arranged. This responsibility should be clearly indicated in the manifest. Thus the
occupier involved in transportation of hazardous wastes for co-processing or pre-
processing shall comply with the following requirements;

(a) Ensure that information regarding characteristics of wastes particulary in
terms of being corrosive, reactive, Ignitable or toxic is provided on the label.

(o) The transport of hazardous waste containers shali be in accordance with the
provisions of the Hazardous and other Wastes (Management and
Transboundary Movement) Rules, 2016, (herein after referred as HW (M &
TBM) Rules) and the rues made by the Central Covernment under the Motor
Vehicle Act, 1988 and cther guidelines issued from time to time.

Provide the relevant information in Form @ to the transporter, regarding the

hazardous nature of the waste and measures to be teken in case of an
emergency and shall mark the hazardous wastes containers as per Fom 8.

(c)

(d)  All hazardous waste containers shall be provided with a general label as given
in Form 8 of the HW (M& TBM) Rules.

Intimate both the State Poliution Control Boards before handing over the
waste to the transporter.In case of transportation of hazardous through a State
other than the State of origin and destination, the sender shall give prior
intimation to the concerned State Pdlution Control Boardof the States of
transit before handing over the hazardous wastes to the transporter.

Manifest System shall be applicable for movement of wastes within the

country only

h) The sender of the waste shall prepare seven copies of the Manifest in Fom
10comprising of colour code indicated below and all seven copies shall be

signed by the sender.

Copy number with Purpose
colour code
Copy 1 (White) To be forwerded by the sender to the State Pollution
. Control Boze "d or Committee after signing all the seven
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copies. ]
To be retained by the sender after taking signature on it
form the transporter and the rest ofthe five copies to be
carried by the transporter.

Copy 3 (Pink) To be retained by the receiver (actual user or treatment
storage and dsposal facility operator) after receiving the
waste and the remaining four copies are to be duly signed
by the receiver.

To be handed over to the transporter by the receiver after
accepting waste.

To be sent by the receiver to the State Pollution Control
board/Committee.

To be sent by the receiver tothe sender.

To be sent by the receiver to the State Pdlution Control

| Board of the sender in case the sender is in another State.

Copy 2 (Yellow)

Copy 4 (Orange)

Copy 5 (Green)

Copy 6 (Blue)
Copt 7 (Grey)

Note:
i The sender shall forward copy 1 (white) to the State Podllution
Control Board and in case of hazardous waste is likely to be
transported through any transit State, the sender shall intimate
State Pdlution Control Boards of the transit States about the
movement of the waste.

No transporter shall accept waste from the sender for transport

unless it is accompanied by signed copies 3 to 7 of the manifest.

The transporter shall submit copies 3 to 7 of the menifest duly

i,
signed with date to the receiver along with the waste consignment.

The receiver after acceptance of the waste shall hand over copy 4

iv.
(orange) to the transporter and send copy 5 (green) to his State
Pdllution Control Board and send copy 6 (blue) to the sender and
the copy 3 (pink) shall be retained by the receiver.

V. The copy 7 (grey) shall only be sent to the State Pallution Control

Board of the sender, if the sender in another State.

The transporter engaged for transportation of hazardous wastes for co-
processing meets the following requirements;
Vehicle used for transportatinn shall
provisions under the Motor Vehicle Act,
thereunder.

Transporter shall possess requisite copies of the certificate (valid
authorization obtained from the concerned SPCB/PCC for transportation

of waste by the waste generator and operator of a facility) for
transportation of hazardous waste. '

Transporter should have valid "Pdiution under Control Certificate”
(PUCC) during the transportation of hazardous waste and shall be

properly displayed.

i)
be in accordance with the
1988, and rules made

)

i)

iii)
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iv) Vehicle shall be painted preferably in blue colour with white strip of 15to

30 cm width running centrally all over the body. This is to facilitate easy
identification.

Vehicle should be fitted with mechanical handliing equipment as may be
required for safe handling and transportation of the wastes.

The words “HAZARDOUS WASTE" shall be displayed on all sides of the
vehiclein Vernacuar Language, Hindiand English.

Name of the facility operator or the transporter. as the case may be,
shall be displayed.

Emergency phone numbers and TREM Card in Form 9 of HW (M& TM)
Rules,2016.

Vehicle shal be fitted with rdi-on /rol-off covers if the individual
containers do not possess the same.

Carrying of passengers is strictly prohibited and those associated with
the waste haulers shall be pemitted only in the cabin.

v)
vi)
vii)
viii)
ix)

X)

Transporter shall carry documents of manifest for the wastes during

Xi)
transportation as required under Rule 19 of the HW (M & TBM) Rules.

The trucks shall be dedicated for transportation of hazardous wastes
and they shall not be used for any other purpose.

Each wvehicle shal carry first-aid kit, spill control equipment and fire
extinguisher.

Hazardous Waste transport vehicle shall run only at a speed specified
under Motor Vehicle Act in order to avoid any eventuality during the
transportation of hazardous waste.

Xii)
Xiii)

Xiv)

Educational qualification for the driver shall be minimum of 10" pass
(S8C). The driver of the transport vehicle shall have valid driving license
of heaw vehicies from the State Road Transport Authority and shall

have erperience intransporting the chemicals.
Driver (s) shall be properly trained for handling the emergency situations

and safety aspects involved in the transportation of hazardous wastes
He should aware of procedures outlined in Emergency Response Plan

and trained on emergency spill control procedures.
The design of the trucks shall be such that there is no spillage during
transportation.

XV)

XVi)

XVii)
Responsibilities of the hazardous waste Transporter

The sender or receiver whoever is involved in transportation of hazardous wastes
shall e responsible for.

i) Obtaining requisite authorization from SPCB/PCC for transport of
hazardous waste (in addition to any cther permission that may be
required under the Motor Vehicle (Amendment) Act of 1981).
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hicles shall be designed suitably to hancle and transport

1)]

i)

iv)
v)
i)

vii)

viii)

The transport ve!
the hazardous wastes of various characteristics.
follow al the Rules pertaining to transportation

The transporting should
M& TM) Rules,2016.

of hazardous waste as stipulated under HW (
Transporting the wastes in closed container at all time.

Delivering the wastes at designated points oniy.

11 of the HW (M & TBM) Rues, or loca
f a facility, and others concerned
leakage or other accidents during

Informing SPCB/PCC in Form
authority, .occupier / operator O
immediately in case of spillage,
transportation.

The: transporter shall train the driver with regard to the emergency
response measures to be taken dunng the transportation of waste.
Cleaning of wehicles shall be ceried out at designated places as
authorized by SPCB/PCC.

Clean-up in case of cortamination - Liable for taking up immediate
emergency response measures i1 the event of spillage, improper
disposal, fire or mishandling of hazardous waste. The mair objective of
the emergency response measures is to secure immedate human &
environmental safety and contaicontrol further spillage or release of
hazardous waste or release of fumes/gases. Each occupier, transporter,
operator or cement plant responsible for transportation of hazardous
waste shall develop Emergency Response Plan (ERP} as stipulated in
“Guidelines on Implementing Liabilit'es for Environmental Damages due
to Handling & Disposal of Hazardous Waste and Penalty” published by

CPCB.
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Le‘ter of Intimation
The letter of intimation to SPCBs in case of sending wastes for co-processing from one
State to ancther State is given below

Date: _ 201_
To,

State Pollution Contro Board/ Paliution Control Committee
(Belongingto State in which waste generator is located)

Subject : Letter ofintimation for sending our wastes for co-processing located in
another state.
This is toinform you that we have finalized arangement with __ (Name
of the cement plant) to send our following hazardcus & other wastes to them for
undertaking co-processing. This cement plant is loczi=d in the State of

HW Category no.
HW Category no. ____
HW Category no.

SRS

The route ofthe vehicle transporting these wastes will be passing through following
states.

LIS

\We agree to maintain appropriate date wise & waste wise records of transport and
receipt of the same at the receiving cement plart for your kind review as per the

need.

Further, as mandated by the rules, we agree to file returns to you towards the co-
processing of all the Hazardous Wastes carrieu out in our facility on an yeary basis.

Yours faithfully,

JAuthorised Signatory) e [oe;eted:r,

Copy to SPCB / PCC (Receiving state) L _
e - Deleted: 1

Copy to SPCB/PCC (in between states)

R
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Annexure -3

Storage And Handling Requirements For Hazardous And Other Wastes

The minimum requirements for ensuring safe storage of hazardous and other
wastes at TSDFs / Cement Plants / Standalone Pre-processing facilities shall be

as below.

Storage Sheds

VI

VL

X

X

Flammable, ignitable, reactive and non-compatible wastes should be
stored separately and never should be stored in the same storage shed.

. Storage area may consist of different sheds for storing different kinds of

hazardous wastes and these sheds should be provided with suitable
openings.

Adequate storage capacity (i.e 25% of the annual capacity of the
hazardous waste utilization as a supplementary resource or for energy
recovery, or after processing) should be provided in the premises.
Storage area should be designed to withstand the load of matenal
stocked and any damage from the materia spillage.

Stecrage area should be provded with the flameproof electrical fittings
and it should be strictly adhered to.

Automatic smoke, heat detection system should be provided in the
sheds. Adequate fire fichting systems should be provided for the storage
area, dong with the areas in the facility.

There should be at least 15 m distance betwean the storage sheds.
Loading and unloading of wastes in storage sheds should only be done
under the supervision of the well trained and experenced staff.

Fire break of at least 04 meter between two blocks of stacked drums
should be provided in the storage shed. One blcck of drum should not
exceed 300 MT of waste.

Minimum of 1 meter clear space should be left between two adjacent
rows of pallets in pair for inspection.

The storage and nandling should have at least two routes to escape in
the event of any firein the area.

Doors and approaches of the storage zrea should be of suitable sizes for
entry of fork litt and fire fighting equipment;

The exhaust of the vehicles used for the purpose of handling, liting and
transportation within the facility such as forklifts or trucks should be fitted

with the approved type of spark arrester.

In order to have appropriate measures to prevent percolation of spills,
leaks etc. to the soil and ground waer, the storage area <hould be
provided with concrete floor or sieel sheet depending on the

29




Guidelines for Pre-Precessing and Co-Processing of Hazardous and Other Wastes in Cemert Plant as per

HOW(M & TBM) Rules, 2016
characteristics of waste handed and the floor must be structurally sound

and chemically compatible with wastes.
Measures should be taken to prevent entry of runoff into the storage

XV.
area. The Storage area shall be designed in such a way that the floor
level is at least 150 mm above the mzximum flocd level.

XV, The storage area floor should be provided with secondary containment
such as proper slopes as well as cdlection pit so as to collect wash
water and the leakages/spills etc.

xvii.  All the storage yards should be provided with proper peripheral drainage

system connected with the sump so as to collect any accidental spills in
roads or within the storage yards as well as accidental flow due to fire
fighting.

Storage in Drums/ Containers

The container shall be made cr lined with the suitable material, which will
not rezzt with, or in other words compatible with the hazardous wastes
proposed to be stored.

The stacking of drums in the storage area should be restricted to three
meters high on pallets (wooden framas) Necessary precautionary
measures should be taken so as to avoid stack collapse. However, for
waste having flash point less than £5.5°C. the drums should not be
stacked more than one height.

Stacking of drums may be done on specially rakes designed for holding

iii.
pallets up to three rows, with height not exceeding 4.5 meters.

[ No drums should be opened in the storage sheds for sampling etc. and

iv.
such activity should be dore in designated places outside the storage
areas,

v. Drums cortaining wastes stored in the storage area should be labeled

properly indicating mainly ty; e, quantity, characteristics, source and date

of storing etc.

Measures for Spillage/leakage control

The storage areas should be inspected daily for detecting any signs of
|leaks or deterioration if any. Leaking or deteriorated containers should be
removed and ensured that such contents are transferred tn a sound

container.

Incase of spills / leaks/dry adsorbents/cotton should be used for cleaning
instead of water.

Proper slope with collection pits be provided in the storage area so as to
collect the spills/leakages.

Storage areas should be provided with adequate number of spill kits at
suitable locations. The spill kits should be provided with compatible

sorbent material in adequate quantity.
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Guigelines for Pre-Processing and Co-Processing of Hazardous and Other Wastes in Cement Plant as per
HOW(M & TBM) Rules, 20186

Record Keeping and Maintenance:

Proper ri:cords with regard to the industry —wise type of waste received,
characternstics as well as the location of the wastes that have been stored in

the facility need to be maintained.

Miscellaneous

i)

viii)

i)

x)

x1)

Smoking shall be prohibited in and around the storage areas;
Good house-keeping need to be maintained around the storage areas.

Signboards showing precautionary measures to be {aken, in case of
normal and emergency situations should be displayed at appropriate
locations.

To the extent possible, manual ope ations with in storage area should
be avoided. In case of manual operetion, proper precautions need to be
taken, particulary during loading / unloading of liquid hazardous waste
in drums. .

A system for inspection of storage area to check the conditions of the
containers, spillages, leakages etc. should be established and proper
records should be maintained.

The wastes contaning volatile solvents or other low vapor pressure
chemicals should be adequately protected from direct exposure to
sunlight and adequate ventilation should be provided.

Tanks for storage of liquids waste should be properly dyked and should
be provided with adequate transfer systems.

Storage sites should have adequate & prompt emergency response
equipment systems for the hazardous waste stored on-site. This should

include fire fighting arrangement based on the risk assessment, spill
management, evacuation and first aid. For this purpose, on-site and off-

site accident/emergency pian should be in place.

Immediately on receipt of the hazardous waste, it should be analyzed
and depending upon its characteristics its storage should be finalized.

Only persons authorized to enter and trained in hazardous waste
handling procedures should have access tothe storage site.

Mock drill for onsite emergency should be conducted regularly and
records maintained.

StorageTime

Normal storage of incinerable hazardous wastes at TSDFs / Cement Plarts /
Standalone Pre-processing facilitiesshould be restricted to maximum of 3
months. However State Pollution Control Board/Pdlution Control Committee
may extend the period upto 6 months in accordance with the Hazardous and

other wastes (M & TV)) Rules, 2016.
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Guidelines for Pre-Processing and Co-Processing of Hazardous and Qther Wastes in Cement Plant as per

HOW(M & TBM) Rules, 2016
Hazard Analysis and Safety Audit:

For every pre-processing and Co-processing facility, a preliminary hazard
analysis shoud be conducted. Safety Audit internally by the Operator every
year & externally once in two years by a reputed expert agency should be
carried out and same should bi: submitted to the SPCB/PCC. The code of

practice and reporting shall comply to IS 14489

Such conditions si.ould be stipulated by SPCBs whil» granting authorization
uncder the HW (M & TBM) Rues to ths operators / pre-processing / co-
processing facility.
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Guidelnes for Pre-Processing and Co-Processing of Hazardous and Qther Wastes in Cement Plant as per
HOW(M & TBM) Rules, 2016
Annexure -4

Acceptance / Refuse chart

[
| Does the waste or method compl [ No
| ;
| with the company’s AFR policy? | refuse
Yes
GCV* of total waste ves accept Energy Recovery

>2500KCal/Kgand raw materials**

=N% ]

No

Ash > 50% and raw materials** in ash AFR
| —enor Yes
~80% accept
Maulerial recovery
- T’J]

]

Raw materials** >0 and
CGV* of the rest = 2300K Cal/ky

(..}

Energy & Material

 Recovery
No
Resolution of a local waste Yes
| management problem? Waste disposal /
; J Waste destruction

No

GCV* - gruss calorific value

Raw Materials** - CaO, Si0;, ALO;, Fe,0;, SO;
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Guidelines for Pre-Processing and Co-Processing of Hazardous ar ! C"her Wastes n Cement Plan as per
HOW(M & TBM) Rules, 2016
Annexure-5

THE ‘LETTER OF INTIMATION' TO SPCBs FOR UNDERTAKING CO-
PROCESSING / PRE-PROCESSING OF WASTES

(to be applied when new wastes are irtroduced for co-processing, which were
not entioned in while seeking authorization)

Date: __ 20 _

To,
State Pollution Control Board / Pollution Control Committee

Subject : Letter ofintimation for undertaking pre-processing/ co-processing of

from in our pre-processing / co-processing facility

This is toinform you that we have finalized arangement with (Name

of the industry / municipality / pre-processing agency) to undertake pre-processing /
co-processing of following hazardous / non-hazardous waste being generated by

them for pre-processing/ co-processing in our facility.

YVe agree to maintain appropnate date wise & waste wise records of receipt, pre-
processing, co-processing and stock of these wastes and agree to submit the same

for scrutiny on demand.

Further, as mandated by the rules, we agree to file returns to you towards the co-
pr-cessing of all the Hazardous Wastes carried ouwt in our facility on an yeary basis.

Y ours faithfully,

(Authorised Signatory)
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FOREWORD

azardous. WasteE(Managament & H:—Jndzmq‘. qules. in Jul.y 1989 uniel mf
Fnvironment (Protection) Act. 1986  On 8" of January, 2000 major
amendments. to these rules with re-defined categones of hazardous wastes
and harmonising them. with the international laws, were notified. In crder to
tacilitate implementation it is felt necessary to provide a set of guidelines on
she Crteria for Hazardous Waste Landfills for the use of industries

miplementing agencies and the general public

“he 1ask of preparation of the guidelines was entrusted (0 a group compnsing
“rof Manoj Datta, indian Institute of Technology. New Delhi, v DB
Boralkar, Assistant Secretary, Central Poliution Control Board, Delht a1d Ms
Sanchita Jindal, Joint Director (HSMD), Ministry of Environment & Forests.
new Delhi.  Useful criticism and suggestions were provided by National
“raductivity Council, New Delhi.  The draft document was discussed and
‘nalised by an Expert Committee under the Chairmanship of the Chairman
CSPCR The Expert Committee opined that secured disposat faciliies need 1o
oe properly designed, constructed, commiss:oned and operated and tha! such
‘aciihies may not serve for the disposal of high-volume low-toxic was!c  The
~resant document provides guidance in respact of critena for location site
selection and investigation, planning and design. waste acceptance  landfil
e system and cover, construction and operation inspection, monitonng &
ecord keeping. post-closure. financial assurance and contingency pian for

smergencies.

This locument on criteria for hazardous waste landfilis has been brought out
o use by implementing agencies, operators of landfils and uthers
Concerneg.,
,Q(‘/M
(Dilip Bamas)
e bruary, 2001

o ‘Zarivesh Bhawan', C.B.D. - cum - Office Complex, East Arjun Hagar, Delni-110 037
Grame CCLEENVIROM®  Fax: smﬂ 2204048

Tales : 031-564450 PCON N e-mail : mhﬂa*pﬁa nic.in
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CRITERIA FOR HAZARDOUS WASTE LANDFILLS

APPLIC ABILITY

The criona stated hereafter apply 10 owners and operators of facthties
ihat dic pose hazardous waste in landfills. The term ‘hazardous waste
iandfill (HW Landfill} 1s used to designate a waste disposal urit
design=1 ana constructed with the objective of minimum impact to the
envirorment. This term encompasses other terms such as "secured
\andfill  =ngineerea landfill’, “waste mounds’. "waste piles” etc.

LOCATIONAL CRITERIA

MW Landfills shall not be located within @ ceriain distance of ine
iollowiria ~ lakes. ponds, rivers, wetlands, flood plains, highways
habitaton. eritical habitat area, water supply wells, Airports, coastal
sane  If it is absolutely essential to site a landfill within the resiricted
zone hen appropriate design measures are 1o be taken and prior
permis zion from the SPCB/PCC should be obtained -

(a) Lake or Pond No landfill shall no.mally be constructed withi
200 m of any lake or pond Becouse of concens regarding
Lnoff of waste contaminai=d water a surface waier monitoring
-stwork with aoproval of SPCB/PCC shall be established.

ver - No landfill snall pe consructed within 100 m of a
avigable river or stream

o

“1nod Plain - No landfill shall be constructed within 2 100 year

ood plain A landfili may be nuiit within the flood plains o
;econdary streams if an embankment is bt along the siream
side to aveid flooding of the area. However, landfills must not

~c built within the flicod plans of major rivers unless: properly

ésigned protection embankments are constructed around the
ndfills.

Highway - No landfill shall be constructed ‘wi#\m‘ 500 m of the
-ight of way of any state or national highway.

all be atleast 500 m from a notified
500 m around a landfill boundary
glopment buffer zone after the

(e Liabitation | A landfill site sh
i»abitated area A zone of
should be declared & no-dey
‘andfill location is finalised.

clted within 500 m of &

Public parks = No landfill shall be constru
public park.

(f}




{gy  Critical Habitat Area = No landfill shall be constructed withi
ritical habitat areas including raserved forest areas A critics!
habitat area 1s defined as the area in which one oOr Mo
endangered species hve it 18 sometimes difficult 1 1gentify o

critical habitat area If there is any doubt hen the SPCB/FCT

shall be consulted for clanfication

ih) Wetlands - No landfill shall ba constructed within wetllands. It s
often difficult to identify a wetland area  Maps may bie availaoic
for some wetlands, but in many cases such maps &< absent o
are incorract. If there 1s any rdoubt. then the SPCB/FCC shall b=
consuited for clarificaton

{1} Airports : No landfill shall be constructed within a zcne aroun
Airports as notified by the regulatory authonty or the aviation

i) Water Supply Well : No lzndfill shall be constructed within 500 m
of any water supply well

{k) Coastal Regulation Zone No landfill shall be sited 1 a coaste
regulation zone.

N Ground water table lave! No landfili shall be locat»d in area”
where the ground water lable will b2 less than 2 i balow the
base of the landfil

(m'  Other criteria may be decided by the planners in consullation
with SPCB/PCTC commensurate with specific local requirement:
such as presence of monuments. religious structures =ic.

3.0. SITE SELECTION

Hazardous waste landfills should preferably be located in areas of jov
population density, low aiternative land uses value, fow ground wate:
contamination potential and at sites having high clay coniant in ths
subsoil.

A HW lundfill will be selected following the guidelines putiished by
MoEF The stap by step procedure will be as follows

) Earmarking a ‘search area taking nto account the locaton of
the waste generation units and a ‘search radius’ (typcally 5 t©
250 Km). The search area will be so chesen that @ minimises
the number of HW landfills in any region or stale.

{ii) Identification of a list of _otential sites on the basis of
(a) availability of iand
{b) collection of prafiminary data
(c) restrictions list:d in the locaticnal critena (section = )
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.cllection of preliminary data as follows

Topooraptuc Maps A topographic map will help find sites
that are net on natural surface water drains or floo
plains Topoaraphical maps may be procured from

Survey of indis

Soil Maps These maps, pnmarily meant for agncutlural
use will show the types of soil near the surface. They
are of imited use as they do not show types of sail a few
metre halow tne surface They may be procu-ed from
indizn Agricultural Research Institute

Lang Use Plans These plans are useful in delineating
areas with defmite zoning restrictions. There may be
restrictions on the use of agncultural land or on the use of
forest lang for landfill purposes. Such maps are availabie
with the Town Planning Authority or the Municipality.

Transportation Maps  These maps, which indicate roaas
and railways and locations of airports. are used o
determine the transportation needs in developing a site

Water Use Plans  Such maps are usually not readily
available A plan indicating 11ie following items should be
developed private and public tubewslls indicating the
capacity of each well major and miner dnnking wate:
supply lineis) water ntake wells located on surface wate:

bodies, and opan walls

Figod Plzin Maps These maps are used to dskneate
areas that are within 2 100 year flood plain. Landfill sitirg
must be avoided withun the flocd plains of major rivers

Geologic Maps These maps will ndicate geoiogic features
and bedrock levels. A general idea about scil type can be
developed from a geological map.  Such maps can be
procured from Geological Survey of india

Aerial Photographs / Satellite Imagery Aerial photocraphs
or sateliite imagenss may not exst for the entire search
ares However such information may prove 10 be
extremely helpful  Surface features such as small lakes
intermittent stream beds and carrent fand use, which may
not have been dentfied in earher map searches, can be
easlly identfied using asnal photographs.

Ground Water Maps Ground water conlour maps are
available in various regions which indicate: the depth 10
ground water below the land surface ‘as well 8s regionai




ground water fiow paterns Such map: =houla t
collected from Ground waler Boargs or Minor Imgatw

Tubewsll Corporations

( Rainfall Data : The monthly rainfall data for the reqic
should be collected from the Indian Mai=orologics

Department

{K) Wind Map : The predominant wind direction and velocitie:
shouid be collected fram the Indian Metecrologics!
Department.

(1) Seismic Dala = The seismic activily of a reqion 1s @
important input N the design of landfills Seismic
coefficients gre ocarmarked for various Seismic ZoONEs and
these can be obtaned from the relevant BIS code or fror
the Indian Meteorological Department.

{mj  Site Walk Over and Establishment of Ground Truihs A sile
reconnarssance will be conducted by a site walx-over as ©
part of the preliminary data collection Al feature:
observed 11 various maps will be confirmed  Additiona!
information pertaining to the following will be ascertaned
from nearby inhabiants | (3} flocoding during monsoons. (&
soil type; {c) depth to GW. table (as observer in open
wells or fLbe wells) (d) qualty of groundwater and (&
depth to be drock

(n) Preliminary Boreholes and Geophysical lnvesrw:ucr Al
each site, as a part of preliminary data collecion one 1o
two boreholes will be drilled and samples collected at gvary
4.5m interval to a depth of 20m below the ground surface
The following information will be obtared = (1) s& type and
stratification; (1) permeability of each strata. (i) strength
-and-compressibility parameters (optional); (iv) ground water
level and quality and (v) depth 1o bedrock. In addition to
preliminary borehcies, geophysical investigations felectrical
resistivity/seismic refraction/others) may be underiaken (o
‘assess the quality of bedrock at different sites.

(iv} Selact;ﬁn of two best ranked siles from amongs! tna hst pf
sites on the basis of the ranking system stipulated by

MoEF (1991}

{vi Environmental Impact Assessment for the two sitos for ihe
following parameters

.8) ground water quality, (D) surface water quaily (Ci &
quality - gases, dus! litter. odour (d) fand use siteraton

(e) drainage aiteration (f: soil erosion. (g} -:ological

1
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4.0

impacts (h) noise: (i) aesthetics - visual, vermin, fies; (|
traffic alteration; and (k) others.

(vij  Assessment of public perceplion for the two sites.
(viy  Seiection of final site.

iviiiy  Thiz above site seleclion procedure shell not be applicable for
iacation of facility within industnal areas of State Industnal
Development Agencies However EIA requirarnent will apply.

SITE INVESTIGATION CRITERIA

The data _ollected during site selection i1s not sufficient for landfill design.
To be ab'e to undentake detailed design of a Inndfili at a cslacted site, it is
s-sentiz! to charactense the landfil site and evaluate the paramelers
requirec for design It is necessary ihat all g4ta listed n Section 30 !
an “preliminary data” be collected for site characterisation. If some data
has no! pe coilected the same should be obtained before site
investigations are undertaken for site characterisation. The. following
additional data will be collecied through & detailed site investigation

programime at the chosen site

A detaled site investigation programme will comprise of subsol
investigation, ground watar/hydrogaological investigation, hydrologic
investigznon, topographical investigation and geological investigation.
The output expected from eacn Inve stigation s listed below !

{a) <unsoil Investication A detailed investigation pian may be drawr
..~ in consultation with & geotechmcal engineer. The output from
<..cn an investigation should yield the following .
Stratification of subsaoil - type of soil and depth

{1 Degpth to ground water 1able and bedrock (if iocated withir

) 15m of base of landfill)

Li Permeability of various strata beneath the landfill.

(vi Strength and compressibility preperties of subsoil

Extent of availability of liner material, drainage material, top

soil and protective soil In acdjacent borrow areas.

s1 Subsoil properties along approach road.

i)

o mimmum of 3 corehicles per heciare o landfil area upto 15m

1aneath the base of the landfil shall be drilled and insitu tests as
el as laboratory tests shall be performed for permeabiiity.
sirength, compressibility and classification of scils.  In addition.
123t pits and boreholes should be drilled at borrow area for Iiner
and cover materials as well as alony cpproach road.

S st
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5.0

5.1
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(c)

(a)

(e}

Ground Water ¢ Hydrogeological Investigation A detase”
investigation plar, may be drawn up n consuitation with a groun:
water specialist or a hydrogeoclogist  The output from suca @
inves!‘gation should yield the foliowing

(1) Depth to groundwaiar table and its seasonal vanations
(i} Ground water fiow direction

(iiy  Baseline uround water quaity paraneters - 2l drinkir
water quality paramsters

Topographical Investigation =~ Construction of a landt!l nvolves =
large: quantity of sarthwork It is essantial 1o have =0 accurais

topographical map of the landfill site to compute earthwors
‘qaum‘mes precisely. A map of 0.3m contour interval i- considers!

desirable.

Hydrological Investigation ~ The objeclive of a . droicycs
investigation is to estimate the guantity of surface rur: = thai ma
be generated within the landfili to enable appropns'c J8s1gr ©

drainage faciliies, K additional run off from areas exi= nal 1o 1

4

landfill is likely to enter the .andfill, this quantity shauetd also O
astimated to design interception ditches and diversior channels
Such an investigation shall yield estimates of pea- fows !
seasonal nvers or streams run cicse to the site nvorologics
investigation should indicate the possibility of floeding of the site
under one in 10C year flooa flows, Surface water samples for
water quality analysis may be collacted from dunng “vdrologica!

studies.

Gee%agsca! Investigation and Seismic Investigation  eologica’

s shall delineate the bedrock profile beneath the
landfili hase. if not confrmed by subsoil mvestigaions
Geophysical surveys may be designed in consuliation with a
geobgtst in hilly areas or in quarned rocks ueclogical
vestigations should indicate the quality of surficial rock depth o

samﬁ rock and the possibility of interconnected aquifers beneath

the landfill base in the rock mass  Detailed seismic dala may be
tained as a part of geological mvestrgattons {if required) n

seismicaily active areas.

PLANNING AND DESIGN CRITERIA

Essential Components

AHW landfill shall have the following sevan essential compor=ts

(a)

A finer system at the base and sides of the landfill which prevents
migration of leachate or gas 10 the surrounding soil




o

(b) /A leachate collection and treatment facity, which coliects and
c-racts leachate from within and from the base of the landfill and
1han treats the leachate to meet standards, notified under E(P)Act
19886.

(c) #. aas collection and treatment facility (optional) which coliects and
eiracts gas from within and from the top of the landfill and then
roats it or uses it for ensrgy recovery.

id) A tinal cover sysiem at the top of the landiill. which enhances
s riace drainage prevents nfiltratien of water and Supports

= rface vegetation

ie) & surface water drainage system. which coilects and removes 2l
<.rface runoff from the landfili site

{f) An environmerial manitering system which periodically collects
nd analyses ar. surface water, cail-gas {optional) and ground

Ei‘\-..n

-~ zter samples arcund the tandfill site

tg)  ~ closure and post-closure plan which lists the steps that must be
laken to close and secure a landfll site once the filling operation
has been compieted and the activities for long-term momtonng

cperation and maintenance of the completed landfill.

Design tife

A landfii design life will comprise of an 'zctive’ period and an ‘closure and
post-closurg penod  The “active’ penod shall comprise of the penod for
which v sste filing is i progress at the landfili and typically range from 10
1a 25 vears depending on the availability of lznd area. The ‘closure and
post-clesure’ period for which a lanahil will be mortored and maintained
shall be 30 years after the ‘active penod’ is completed.

Wwaste " olume, Waste Compatibility and Landfili Capacity

The vol.me of waste 1o be piaced 1 a landfill will be computed for the
active’ ~aeriod of the landfill taking into account {a) the current generation
= per annum and (i) the anticipated increase in rate of wasie

f
generatcn orvthe basis of pas! recoras

s lanais will comprse of separate units' In each unil, only cnmpgubie
wastes vl pe disposed  Table 1 gives guide Ines regarding compatibility
af wast=s Incornpatible wastes will be Sieed In separate units.

The aciual capacity of each landiili unit wil be computed taking into
account! the volume cccupied by the liner system and _thg‘ug;vgr\matgnai
[dailyiweekily (optional) intermediaie and final cover] as well as the

compacied density of the waste. in addition, the amount of settlement a

-
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waste will undergo due to overburden siress and due to bio-degradation ™
(if any) shall also be taken nto aceount,

The total landfill area should be computed on the basis of the designed
height of the iandfill (usually between S5 to 20m). Approximately 15 to
20% area more than the area requirad for landfilling shouid be adopted 10
accommodate all infrastructure and support facilities as well 35 to allow
the formation of a green belt around the fandfill. This additiona! area shall
be computed separately and may 0e as high as 30% of the total area In
case of siall to medium landfills  The total jandfill area is computed on

trial and error basis

There is no standard method for classifying landfills by their capacity.
However the following nomenciature is often observed in fiteratura

Small size landfill : less than 5 hectare area
Medium size landfill 510 20 hectare areas
Large size landfill greater than 20 hectare ares

5.4. Landfill Layout

A landfill site will comprise of the area in which the waste will be filled as
well as additional area for support facilties The area in which waste 1s ic
be filed may comprise of separate landfil units  with @ach unit
accommodating a group of compatible wastes. Within each unit work
may proceed in phases with only a part of the area under achve
operation A typical site layout is shawn in Fig 1 Such a laycur must be
prepared for all landfills. The following faciilies must be locaied in he
layout: (a) access roads, (1) equipment shelters, (¢) weighing scales (d)
office space; (e) location of waste nspection facility (if wsed) (f)
temporary waste storage andfor disposal sies for special wastes. (g)
demarcation of the landfill areas and areas for stockpiling cover matenal
and liner material; (h) location of surface water drainage facities: 1)
location of landfill leachate management facilites; (j) location of gas
management facilities (optionalll (K] location of  monkonng
wallsfenvironmental monitoring faciities, (1) fencing and green tall along
the peripheral boundary and (m} emeargency exit. =

It is essential that for each landfill site, a layout be designed incorporating
the above mentioned faciliies.

5.5.  Landfill Section

iy

Landfills may have different types of sechons dependi i on
topography of the area. The landfiis may taka the following ' ms 2
above ground iandfills: (b) below ground landfill; {c) slope iananlis 1d)
vellay landfills {canyon landfills). and (e) a combinatian of e above
Fig. 2 shows:some typical landfill sections

e




it 1s recommended tnat the landfill section be arrived at keeping in view
the topodraphy, depth to water table and availability of liner and cover
matenizi  Above ground landfills shall be preferred to below ground
landfills as leachate collection in the former is by gravity flow and does
not require the use of pumps

Slope andfills and valley landfills are normailly adopted in hilly areas
above-ground landfills in fiat undulating ground and below-ground
landfills it low-lying areas, depressions of pi s.

Phased Operation

Before the main design of a landfill can be undertaken it is important to
develo: the operating methodology. A lendfill is operated in phases
because it allows the progressive use of the landfili area, such that at any
given tme a pant of the site may have a final covef, a part being actively
filled. o part being prepared lo receive waste, and a part undisturbed.

For a=ch landfill unit 2 phased operation plan will ba drawn up,

The term 'phase’ descrives a sub-area of the landfill. A ‘phase’ consists
of cei: lifts, dailyjweekly {(optional} or intermediate cover, liner and
\each:'o collection facility, gas control facility (optional) and final cavel

aver 1= sub-area (Fig 3)

Each phase is typically designed for a period of 12 months. Phases are
generily filled from the base to the finalfintermediate cover and capped
within 'ms period leaving & temporary unrestored sloping face. Fig4
shows = simplified sequence of phased operation

.. plar’ shall be drawn up for the active life of the landifill as socn
andfill layout and section are finalised It must be ensured that

ase reaches the final cover/intermediate cover level at the end of
is ooostruction pericd and that o s capped before lhe onsél of

monssonNs.

A phi
a5 Wne
sach :

During 1ne monscon months the waste may slockpiled in a temporary
holding areas (covered with roof). During this period and the landfill may
be kept capped with the final coverfintermediate cover ‘and landfilling
operatiLas suspended to reduce infiltration of rain water into the landfill
Howevar if the incoming waste quantity is 100 large for temporary
stockping or the monscon period lasts for 2 long period, special phases
may nave o be designed with nigh leachate handling capacity and

speci nperating procedures adopted,
Estimation of Leachate Quantily

Leachate 1S generated on account oi (e infiltration of water into landfills

and iis percolation through waste as well as by the squeezmg of the
waste due to salf weight. The quantity of leachate generated in 2 landfil

9




is strongly ciependent on the quantity of infiltrating water. This i tum. 15
dependent on weather and operational practices  The amourt of ran
falling on a fandfill o a large extent controls the leachals nuantity
generated Precipitation depends on gecoraphical location '

~

Significant guantity of leachate 15 roduced from the ‘active’ prases of a
landfill under operation The leachzia quantty from those porians of 5
landfill which have recewe 4 a final cover 1s minimat, Fig & =hows the
components of a water balance approach for estimatng Ieachate
quantity

For design, computer simulated models (e.g HELP} have to be used for
astimation of leachate quantity genaration It 1s recommended hat such
studies be conducted to estimate the quantity of leachate ang “esgn the

=)ty

leachate drainage, collectiun and remaoval fatilly
Liner System

Leachate control within a landfll imvolves the following  Sloos 1@
prevention of migration of leachate trom famdfill sides and landy Dase
the subsoil by a sutable liner system and (b) dramnage o
collected at the base of a landfill ©o he si0e of the landfill and r&move
the leachate from within the fandhl!

On a basis of review of liner systams: adopted n different counteias and -
consideration with Incian condition: 115 recommendad that i Al HVWY
iandiils the liner system cntana hiswed 0 Secuagn 70 be ouoioied o
~onsuliation with SPCB/PRCC  ar ommensurals atia ar s
spaciiied needs

Leachate Drainage, Collection an< Remova:

A leachate collection systen ~hail be aesigned ai the base of ali landiils
It shall comprise of a drainage layer a perforated pipe collection systerm
sump collection area and a remova’ system

The leachate coliection layer (dramage layer] will usually be = 30 om
thick sand-gravel laysr with a s'ops of 2% or hugher and a permeability of
greater than 107 crsec (107 misec: A system of perforated ¢ rss and
sumps is provided within the drainage layer The pipe spacnd will be
governed by the requirement that iha lzachate head shall not £~ yreatar
than the drainage laver thickness Fo € shows a tvpical layour of pipes
and sumps. '

Leachate will be removed from the fandfill (Fig 71 by (& pumoing o
vertical wells or chimneys (b) pumping in side siope nsers. (c) by
gravity drains through the base of a andhil n aboe-ground and sloped
landfills. Side slope risers may be prefered to vertical wells to avoid any
down drag problems. Submersible pumps have been used for pumping
for several years educator pumns @re also benng increasmaiy (-xd The
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leachate may be stored in a holding tank (for a few days) before being
sent for treatment.

The design of following components should be undertaken :

(&) i=achate pipe and leachate rench network
{b) isachate sumps and pumps

(c) Izachate wellsfside slope nsar

{d) leachate holding tank

e) packwashing/backflushing arrangemert 1o prevent clogging’
:hoking/headioss.

The material used for pipes etc  should be such that it is not affected by
the leachate quality

Leachate Management
The fo lowing alternatives shall be considered for leachate management

(&) Uifsite treatment of leachate  This involves storage, pretreatment
and transporiation of leachate to off-site facilities not assocated
with the landfll e g industrial effluent treatment facility etc This
il be feasible where ofisite faciliues are available at a reasonablz
distance and where pretreatment reguirements for the leachats
.such as adjustment of pH. reduction in concentration etc.) are nc:
vary stringent. Transportation of leachate o offsite facility will be
indertaken through a manifest system in accordance with HWM

les of MoEF

(o) snsite treatment of leachate  This involves complete treatment o
‘2 leachate at ine landiil sie to meet cischarge standards for
ed drains Treaiment processes nay be biolugical, chemical ©
cnysical processes  Processes which have been judged as
naving been "demonsirated” should >e adopted

~ecirculation - One of the methods for treatment of leachate is 1o
‘=circulate it through the landfill. Th's has two berieficial effects

.1} the process of landfill stabilisation is accelerated and (i} the
constituents of the isachale are attenuated by the biclogical
-hamical and physical changes occurnng with the landfl
meciroulation of a leachate requires the design of a distribution
:ystem to ensure that the izachate passes uniformly throughou!
‘e entire waste Leachate recirculation has been used in some
runicipal wase landfills  information on it efficacy 0 HwW

andfills is scanty.
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Gaseous Emissions Management

Landfill gas is generated as a product of waste biodegranon or o
accourt of presence of VOCs in the waste Gas generation can be
reduced or eliminated by avoiding disposal of biodegradable/organic
wastes. For HW landfills whare gasecus emissions are anticipated (as -
the case of mixed waste having biodegradable components; the gas

management strategy shall be (3) controlied passive venting or (b}

controlied collection and treament/rause.

Final Cover System

A final landfill cover. comprising of several layers, each with 3 specific
function shall be installed after each landfill phase reaches the full height
The final cover system sha'l enhance suriace drainage MiNIMuse
infiltration; ‘support vegetation to prevent ergsion and control the release
of landfill gases. On the basis of 2 review of HW landfill covers ~-opted
in different countries * and in consideration with Indian Concitions the
cover system criteria listed in Section 7.0 be adopted in consuliation with
SPCBIPCC and commensurate with local area specified needs

Surface Water Drainage System

Surface watér management is required to ensure that rainwater run-off
does niot drain into the waste from surrounding areas and that ihere 1s NG
waterlogging/ponding on covers of landfills. A surface watsr drainage
system comprising of channels, drans. culverts and basins (F: 8) shall
be designed to ensure the following

(a)  Rainwater running off siopes above and outside the fandfill area
shall ‘be intercepted and channelied to water courses without
enimmtha operational area of the site. This diversion channei
‘mayr‘:equ;ra a low permeabitity lining 1o prevent leakage nto the

(b) Rainfailing on actre tipping areas shall be collected separately
and managed as leachate, via the leachate collection drain and
leachate collection sumps ‘o the leachate treatment and disposal

system.

(c) Rainfall on areas vithin thz landfill site, but on final ~overs of
phases which have been completed and are not actveiy being
used for waste disposal shall be diverted in drainage channeis
away from active tipping areas. and directed through = setthng
pond {o rernove suspended silt, prior to discharge.

(d) Any drainage channeis or drains constructed on the restored
%azﬁdﬁﬂ surface shall be able to accommodate settlemernt, resist
erosion and cope with localised storm conditions.
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=3 [ e horizontal surface of the final cover shall be provided a slope
i 2 to 5% for proner surtace water drainage The slope of in=
~ver on the sides will be higher and governed by slope stabilit,
snsiderations

i1 A mterceptor channels. drainage channels and seftling ponas
<torm water basins) shall be dasigned by a hydrologist- using
~vdrometerological data. '

Wi " snall be ensured that water collected by surface water drainage
stem and leachate collec'ed by the leachate collection syster:
1 not get intermixed at any stage of collecton or storage This

-all apply to the ‘active’ and 'post closure’ perods of the landfill

The de-an of following components shall be undertaken

=Y siormwater drains, diversion channel
(B stormwater basin
e culverts

Base stability, Slope stability and Seismic Aspects

Far lardtills constructed on ioosa/soft soil, the base wili be checked for
siability against bearing failure or excessive settlements.

The staziiity of side siopes of a landfill shall be checked for the following
cases g 9}

(a) =l zbility of excavated slopes

(b) -1ability of liner system along excavated slopes

(c) - tability of temporary waste slopes constructed to their full hasght
vsuaily at the end of 2 phase)

(d) < 1ability of slopes of above-ground portion of completed landfiils

&) <1ability of cover systems in above ground landfills.

The siusility analysis shall be conducted using the following soil
mechan s methods depending upon the shape of the failure surface : (&)
failure surface parallel to siope; (D) wedge method of analysis; (c) method
of slices for circular failure surface and (d) special methods for stabiiity of
anchored geomembranes along slcpes.

in pretinunary design of a landfill section, the following slepes may be
adopte:!

(@) Exc:vated soil slopes (2 5 horizuntal - 1 vartical)
(b} Temporary wasle slopes (3.0 honzontal . 1 vertical)
(c) Final cover slopes

(4.0 honzontal : 1 yertical)
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Slopes can be made steeper, if found stable by stability analysis results,
Acceptable factors of safety may be taken as 1.3 for temporary slopes
and 1.5 for permanent slopes. In earthquake prone areas, the stability ©
ail landfill slopes shall be conducted taking iNto accoun!  SEISmi
coefficients as recommendead by 8IS codes

Materials Balance

construction of a landfill phase-by-phase, indicating matenals raquired
matenials available and deficient matenal to be improtea o surplus
material to be exported, If a borrow area is located within the andfilt site
it shall not become a part of an early phase to avoid stocipiling and
double handling

A nﬁier%alsbafmce shall be prepared for each material required for

‘Site Infranstructure

‘The following site infrastructure shall be provided at each HW |andfill

(@) Site Entrance and Fencing

(o) Administrative and Site Control Offices
€} Access Roads

{d) Waste Inspection and Sampling Facilty
(e} Equipment Workshops and Garanes

{f) Signs and Directions

(@  Water Supply

(hi  Lighting

{1 Vehicle Cleaning Facility

{5 Fire Fighting Equipment.

Site entrance infrastructure shouid :incluce

(@) A permanent wide. entrance road with separateé enir and ex!’
fanes and gawes

fb)  Sufficient fength/parking space mside the entrance qale wil ihe
weighbridge to prevent queung of vihucles outside e =nirarc
gate and on to the highway

(cl A properly landscapnd entrance area with & green .t o
containing tree plantation fur good visual impact

(4gj Proper direction signs and iuhting &t tha entrance gate

(2)  A-perimeter fencing of atleast 2m hesght aii around the {znahil site
with-lockable gates to prevent unauthorised access

ify Full time security guard at the site.

B
AU

An accurate record of waste inputs 15 essenual Dence 4o Suak,
weighbrnidges shall be used For sites receiving more than 4L, lons pef
day of waste. twin weighbridges to weigh both entry and axit v his may
be located on either side of an island on which 2 weighbridge ©/ice room

i®
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s locate:  The weighoridge office shouid be elevated and the
weighbriiue operator should be able to see entering vehicles as well as
SpeaK o TInvers

Adminicr stive and site control offices should include : administrative
office buicing {permanent), site control ofiice (portable) near the active
jandfill ar~a siores (permanent) within or near administrative office,
weliare faciities - toilets, shower room, first aid room, mess room, small
lemporar . accommodation, infrasiructural services - electricity, drinking
water s oply.  telephone sewerage and drainage system and
commuri-ation services (telephane etc.) between site control office and

adrmimisirative office and waighbridge office
Environmental Monitering System

Monitoring at a landfill site (Fig. 10) shall be carmed out in four zones (a)
on and w lhin the landfill: (b) in the unsaturated subsurface zong (vadose
zone) beneath and around the landfill, (c) in the groundwater (saturated)
zone beneath and around the landfill and (d) in the atmosphereflocal air
above and around the landfill

The parseters to be monitored reguiarly are |

(&l iori-term movements of the landfill cover.

(o) leachate head within the landfill

() jeachate quality within the landfill

(d gos quality (optional) within the ianahil.

el quality of pore fiuid in the vadose zone.

i quzlity of pore gas (optional) in the vadose Zone:

guality of groundwater in the saiurated zones and

ihy s quality above the landhli, at the gas control facilites, at
buidings on or near the landfill and along any preferential

e ation paths

The indi-lors of leachate quality and landill gas quality must be gecided
Hfter coraocting a study relating to the type of the waste, the probable
compostion of leachate and gas iikely to be generated and the
gectechrcal as well as hydre-geociogical features of the area.

A monitorng programme must specy (1) @ properly selecteu offsite
lesting izboratory capable of measuring the constituents at current
detection levels (i) a methodology for acquiring and storing data; and (i)
2 statistics ! procedure for analyses of the data,

The follewing instruments/equipment shall be used for monitanng
@  Groundwater sampiers for groundwater monitoring wells.

(B Leachate samplers for leachate monitoring within the landfill and
a1t the leachate tank

18
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ic} Vacuum lysimeters, filter tip samplers free drainage samplars for
leakage detection beneath landfill liners.

(dy Surface water samplers for coliection. of sample from
sedimentation basin

(8) Downhole water quality sensors for measuring conductivity, pH
DO. temperature in leachate wells groundwater wells and
segimeritation basins.

{ Landfill gas monitors (portable) for onsite monitanng of landfill

gasas.

@)  Active and passive air samplers for monitoring ambient A quality

It is recomemended fhat the Jocation of each type of
instrument/equipment be finaisad n conjunction with an sxpert on the
basis of the topography of the area and the layout of the landfill. A
minimum of 4 sets of ground water monitonng wells {one up-gradient arnd
three down gradient) for sampling 1 each acquifer are considered
dasirable at each landfill site (Fig 17)

Closure and Post-Ciosure Maintenance Plan

A state.nent on the end-use of lanafill stz 1s an essentiai part © 'he plan

for landfill closure and post-ciosure mamntenance Some possihie uses of

rEalond

closed landfill sites near urban centres include parking arga =
areastc. A closed landfill should be sesthetcslly landscaped

A closure and post-closure plan for HW landfills must be evoived and
should indicate the following components

< Plan for vegetalive stabilization of the final landfill cover and sife
siopes

4 Plan for management of surface water run-off with an =fecuve
drainage system

< Plan for periodical inspection and maintenance of landfll ©ovar and
facilities.

<+ Plan for post-closure management of leachate and gas

%+ Plan for post-closure environmarit momtonng.

WASTE ACCEPTANCE CRITERIA

A waste acceptance criterion shall be formulated for each landfill site
The following guidelines for waste acceptance are suggested

ia)  All waste shall be routinely accepted if the truckfipper carmas
authorised documents indicating the source and type ot waste
Such'waste shall be routinely inspectud visually at the Lpring area
in the landfil! site.
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~{

(d}

{a)

i

{(hj

Bulk of non-containerised Ligquid ha: ardous waste ‘or slurfy-type
nazardous waste contzining free liquid or waste siudge, which has
~ot bean dewatered, shall not be placed in landfills. Such waste.
‘usually transported in pipelines) shall be placed in Hazardous
Waste Impoundments designed specifically for liquid hazardous
waste,

Incinerable/compostable waste or any other type of waste from
«hich energy/raaterial recovery is feasible, shall not-be placed in
HW landfills.

'ncompatible wastes shall not be placed in the same landfill unil.
Compatible wasles will be grouped together and placed in the
same landfili unit (each such unit shall have its own phase. celis
stc). Incompatible waste group shall be accommodated n
separate landfill units (each such unit shall have its own phases.
calls etc).

\“astes which are incompatinle with the liner material shall either
ne containerised and placed in the landfill (ensuring adequate
~ontainer safety. or placad in a separate landfill unit made of
slternate compatible linar material)

& dremely hazardous waste (e.g. radioaclive wasta) shall not be
vsposed off in HW iandhlls but in specially designed wasle
disposal units

Non-hazardous waste (e g municipel sohd waste) shall not be
ieposited 1 HW langfills.  Howevel ~uch waste can be deposited
- a MSW landfili uaits 1n the vicinity of HW landfilis

Residue of treated biomedical waste (2.g. incinerator ash atc) can
ra deposited in HW landfils

LANDFILL LINER AND COVER CRITERIA

Liner Criteria

The hner system shall L2 designed, coristructed and installed to satisfy
the following.

(8)
{©)

i
{d)

Prevent migration of waste, leachate or gas to the adjacent
subsurface soil or grouna water or surface water. N
Constructed of materials that have adeguate chemical propertie:

sy

physical properties and engineering properties o pravent. iire
net aceount

zachate.
¢laced in a stable manner on the base and side slopes,

Installed to-cover all surrounding soils likely to come in contact
with the waste or leachate.

of loads, climstic conditions. and contact with waste or




Thne base of the iner system (at the lowest point in a lanchll shall b
atleast 2.0 meter above the highest anticipated ground water (able level

7.1.1. Minimum Specifications

Thi liner system shall be designed specifically for each site "0 meet -
criteria s*ated in Section 7 1

Tne liner systern must include the following components  Howaver

sending on the design requirements. the number of compananis &-
well as the specifications of the components can axceed e munimue
specifications listed below Th= components iisted below are wash-
downwards (Fig. 12)

(a) A lsachate collection layer of thickness 30 cm or more ani
coefficient of permeability in excess of 107 cmisec (107 m/sec

5y Asingle composile Iner comprising of

i)y A HDPE geomembrang of thickness 1.5 mm or more {sE-
specification” below) ard

(i} A compacted clay (or compacted amended soil} layer o
‘hickness 150 cm or mere having a coofficient o
permeability of 107 cm/sec ( 107 misect o less A
locations where avaiability of clay s limited. & ended sc
witl be constituted by mixing bentonite or any niar sultabl
clay to locally avalable soif to achieve the deswed
permabihity

In regions where ranfall is nigh and/or subsoil is highly permeable (80
gravel, sand. silty sand) and/or the water table is within 20 = 0 & 0
beneath the base oi the iandiill the liner system shall be a Coublc
composite liner and shall include the following componenis, waste
downwards (Fig 13)

{a} A primary leachate collection layer of thickness 30 cii or more
and coefficiert of parmeability n excess of 107 cmisec (107
misec).

{0y  Aprimary composite iner comonsing of

(i) A HDPE geomembrane of thickness 1.5 mm or more (see
pecification” below) and

{H} Acempacted clay (or compacted amended sotl) layer of ihickness
45 cm 'or more having a coefficient of permeability of 111 cm/ser
(10¢ m/eec) or less,




s

e A secondary leachate collection layer {also called leak datection
‘ayer) of thicknass 30 cm or more and coefficiant of permeaability
~ axcess of 107 cmisec (107 misac)

ey < secondary composie hner compnsing of
(1 - HDPE geomembrane of thickriess 1.5 mm or more (sec
zpecification® below) and
(i ¢ compacted clay (or compacied amended soil) layer of thickness

<5 cm or mare having a coafficient of permeability of 107 cmisec
10" misec) or less.

“Spec:iication = [The geomembrane must have (a) Tensile
Strengir at yield > 18 kN/m, (b) Tensile Strength at break > 30
kN/m. (o) Tear Resistance > 150 N and (d) Puncture Resistance

- 256 *"w"_f

The ir=r matenals lisied above can be substituted by equivalent
materic s only if the following 1s sauisfied |

ihe iner system components continue to function as ‘composiie

{a}
briers, and ‘

.01 e use of such components has be en demonstrated over a 10
‘war peried in difierent HW landfill a 1d approved by a regulatory
JJency :

{C) 2 design, consfruction and quality control specifications of

Luch mateniais have been approved oy a regulatory agency and
:re avallable for implementation.

For exiremely hazardous waste, tne number of composite jiner layers
shall. i necessary, exceed two and these will be finaiised by the design
gngine: 1n consultaticn with SPCB/PCC as per site specific conditions

. Design Requirements

The lirn-+ system shall meet the toilowing design requirements -

ia)
=oft soil) -

ib)  Requirement of adequate stability along the sides of the landfill

Requirement of adequate strength to withstand construction

{c)
.cadsivehicle loads

(d)  fequirement of permeabilty and matenal properties as specified
n Section7.1.1.

(e]  tequirement of compatibility with leachate and waste

{fy Haguirement of transition filters between waste and ieachatc
ollection layer to prevent clogging of the leachate collection
layer
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Fequirement of adequate stability at the base of the landfill (in




{g) Reguwement of protection layerftransition layer between eai
component of the liner system (A protection laye: between -
teachate coliection layer and the HDPE geomembrane may
sometimes be required if coarse/angular sand or gravel is use:
in the leachate collection laver  The protection layer may
‘comprise of siltdocal earth (15cm thick or a geotextile

(h} Requirement of adsquacy of clay additive in amend=d soils

Guidelines for design are indicated in "Manual for Design T onstruchion
& Quatity Control of Liners & Covers’ (to be prepared).

7.1.3. Construction Requirements

The liner system shall be consiriictad 1o ensure that .

(@) the compacted ciay {or cormpacled amended soil) layer has -

co-efficient of permeability of 107 cmisec (10 m/sec) «. 'ass,
devoid of clods and shnnkage cracks: and achieves 'he desire:!

strength
(b} the geomembranes i l&d in ontimate contac  with
compacted cClay/~ompacted amended soil faver s properh

s

joinedhvelded a3t the s=ams and s not punciursd
construction vehicles/tools

) the leachate collection lavar has a coefiicient of parreatibty ¢
107 cnmsec (107 misec) or more and does nat becrme clogger

by intermixing or migration of fine particles

On side slopes, the hanzontal widih of the 150 cm thick ~ay iner wil
normally exceed 300 cm and the clay can be compac:ted in honzonta
layers using standard compaction sguipment or in inclined lavers using

slope compsciors

Guidelines for construction are ndicated 1 "Manual for Design
Construction & Quality Control of Lirers & Covers’ (to be precared)

7.1.4. Quality Control

A quality assurance programme :zhall be drawn up by the
ownerfoperator during construction of the liner system Such @
programme will include

{a} Reguiar performance of quaity assurance test n the feid for
gach component of the liner system — one set ¢f neld and
laboratory tests for each soil companent per 500 to 1100 cubic
melers of earthwork and one set of field and laboratory tesis for
the geomembrane per 200 sq m. of instalied area.

(b)  Approval by the regulatory authority of the lists of tests ther
frequency and the acceptancs critena

ic) Penodical visits by rapresentatives of the regulatory au hority (or
their nomineea} during consiruction of the iner

20
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{d)  Complete documentation of all quality controi records. and their
<ubmission 1o the SPCB/PCC alongwith statistical analysis
siowing satisfactory achievement of acceptance criteria.

The quality control tests for compacted clay layer (or amendad soils) as
well as ne leachate collection/drainage layer shall include (i) in-situ
density lasts. (i} in-situ moisture content tests. (iii) compaction lests,
itv) permeability tests, (iv) grain size distribution tests and (v!
Atterbero s limits tests (vi) others

The qusiity control tests for geomembrane finers shall inciude (i)
thickness tests, (i) density tests, (iii) strength tests, (iv) toughness
tests, {v! durability tests, (vi) chemical resistance tests, (vii} field seam
strength tests, (viiij overiap check tests, (ix) others.

Guidslines for quality contre! are indicated in “Manual for Design

Construction & Quality Control of Liners & Covers” {lo be prepared)

Cover Criteria

The cover system shall be desicned constructed and anstalled 1o
sansfy e following '

{a) bravent infiltration of precipitation into the closed landfill.

b} iromote drainage of surface water accumulated on the cover

204 rhrimise erosion of the cover.

1d) viinstand or accommodate settlement of the cover o maintain
its integrity

(el Have a permeabilily less than or equal to the hiner system

(£ . nction with minimum maintenance 1or the post-closure perod

+ 30 years

. Minimum Specifications

The cover sysiem shall be designad specifically for each site (o0 mee!

the cnt=na stated in Section 7 2

The cover system must inciude the tollowing components. However
dependig on design reguirements the number of components as well
as the specification of the components shail exceed the mirmum
specifications listed below. The components listed below are from top

surface Jownwards to the waste (g 14).

(3} & surface suil layer of local top soil which supports selt-
custaining vegetation and which has a truckness not less tha~
£ om '

{b) A drainage layer of thickness 30 cm cr more having a coefficient
of permeability in excess of 107 cmisee (107 misec).
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(¢} A single composite barrier comprising of

(iy A HDPE geomembrane of thickness 1 5 mm or more and

{it) A compacted clav (or compacted amended soi) layer of
thickness 60 om or more havmg a coefficiant of
permeability of 107 cm/sec (10° mfsec) or izss Al
locations where availzbilily of clay is limited ended
soil will be constituted by mixing bentonite or any other
suitable clay to locally avalable soill to achaeve the
desired permeabihty

(d) A regulatory layer (optional} of thsckness 30 cm having
‘ coefficient of permeability greatar than 107 cm/sec (107 misac)
Such a layer shall be provided whenever there is reguirement of

{i) gas:collection or (i} transition filter between waste and soil

The drainage layer shall be replaced by the local top sod If the
ceefficient of permeability of the local top soil is greater than 107
emfses: In such a case the total thickness of the surface soi laver (of
top saif) will be 90 cm

in dry a_rid-ra;gions‘ whers self sustaining vegetation i1s no! possible
special erosion cantrol measures shall be adopted for the stanility for
the cover soil laver

The cover materials listeu above can be substituted by ec:u-va-ant
materials if the following is sabisiied

{a)  the use of such components has been demonstrated over a 10
year period in different HW landfills and approved by arequlatory
agency 0, SPCB/PC.C.

()  the design construction and gualty control ¢pecaﬁwz‘ ons of
such materiais have been approved by a regulatory zo=ncy or
SPCB/PCC and are avallable for implementation

.2. Design Requirements

The cover system shall meet the following design requiremenis

(@) Requirement of stabilityintegrity of cover under settiement
through design/maintenance/repair.

(b)  Requirement of stability of steep side siopes of cover

(c}  Requirament of establishment of seif-sustaining vegetative
cover for long-term stabilisatinn/or special measures in -y and

regtons.
{d) quirement of adequate strength to withstand cons uction
toadsivehicle loads.
(g}, Requirement of permeability and material prapen-es as spechied
in Section 7 21
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7.2.4.

(f) Requirement of surface water dramage as specified in Section
5§13 '
(g Jequirement of transition filter between waste and the layer

nmmediately above it
Foquirement of protection layerftransition layer between each

componem of the iner system.

h

Guidelin=s for design are indicated in “Manual for Design, Construcuon
8 Cuaie v Contrel of Liners & Covers” (to be prepared).

. Construction Requirements

The co.=r system shall be constructad to ensure that

(£) he surface soil layer s adequately compacted and prepared to
zliow vegetative growth

= compacted clayfcompecied amended sgif layer has a
- nefiicient of permeatilty of 107 cmisec (107 misec) or less. is
~-void of clods and shrinkage cracks and achieves the desired
strength. o

K3 the geomembranes s lad N inimate contact with the
ompacted clay/compacted amended soll layer, is properly

nediwelded at the seams. and i not punctured by

anstruction vehiclas/tools ‘

(d} = drainage layer has a3 coefficient of permeabiiity of 10~
cmisec (107 misec) or more and does not become clogged by
\mrermixing or migration of fine particles.

e} ihe final cover slopes are as specified in section 5.13.

-
C
s
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Guidelnss for construction are ndiczied “Manual fur Design
Constru-uon & Quality Controi of Liners & Covers™ (o be prepared)

Quality Control

A qusity assurance programme shall be drawn up by the
ownericperator during construction of the cover system. Such a
prograrmme shall include

{a) Regular performance of quaiity assurance tests in the field for

=ach component of the cover system — one sel of field and

Lsboratory tests for each soil component per 500 to 1000 cubic

i =1ers of earthwork and one set of fieid and laboratory tests for

1= geomembrane per 200 sy m. of installed area.

~oproval by the regulatory authonty of the lists of tests, 'hew

irequency and the acceplance critena.

}  Periodical visits by representative of SPCBIPCC f{(or ther

nomines) during construction of the cover

(d)y Complete documentation of all quality cantrel records and their
< bmission to the SPCBIPCC alongwith ‘statistical analysis
shawing satisfactory achievement of acceplance criteria.

13
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The type of quality control tests for the drainage layers. compacted Clay
layer and geomembrane shall be the same as those incicated n
Section 7.1 4. for the liner system

Guidelines for quality control are indicated in “Manual for
Design. Construction & Cuality of Liners & Covers” (to be preparad)

Construction and operational criteria

Tha.‘mn&ﬁm%n-and operation of a landhll shall consist of the (llowing
siaps !

{a) - Site Davelopment

ib)  Phase Development

{c) Phase Operation

(d) Phase Ciosure

(e}  Landfill Closure

H Post-closure vegetative stab lization

Site Development

The following construction activites shall be underaken durng sie
development -

(a)  Construction of perimeter fence. entrance gaie. and green belt

B Construction of main access road near the enirance 0 ¢ with

parking arez

(c)  Construction of road along the penmetar of the site a1/ well as
construction of arterial load 1o toping area of the first pr. e

(Y  Acquisition and installation o7 waighbridges

{e) Construction of weighbriroe roomfothce  admimsirat. - atfire
and site contro! office

(fi Canstruction of wasie mspecuon faciity  equipment yorkshop
and garage, vehicle cleaning area

(@) Instaliation of direction signs site highting, fire fighting faciliies
communication facilities

(h)  Construction of water supply and wasts waterfsewage disposal

system
(i)  Construction of surface water drainage system
(i) Construction of main leachate pips. tank and treatment 1acility
k) Instaliation of environmental monitoring facilities
it Construction of gas collecion pipe and treatment fncility if

reeded)

(m) Construction of waste recoveryhncinerationfwaste  prorassing
facility (if so plarined)

{n}  Canstruction of emergency exi gaie

SNBSS E Ree
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8.2 Site Procedures : Record Keeping & Waste Inspection

Record keeping pracedures as well as waste acceptance procedures
1o 1 ioliowed at the landfill site shall be formulated. :

e oofs shalt be kept on a daily, weekly and monthly basis. In additicn
5 o~ Manual shall be kept at ihe site office giving all site investigaticn
1=+ 0 and construction details - these are necessary as landfill desian

ma et moaified duning the operational phase

Site Manuai The site manua' shall contain the followinc
information

(3}
i)
(<)
()
"e's
it
(g}
in)
11}
i
k)
th

Data coliected cunng site selection
Environmental impact assessment report
Site investigation and characlersation data
Detailad topagrapnical map

Desicn of all tandiil components

Landill layout and its phases

Construction plans

Detais of isachate management plan
Detaiis of gas management plan {optional)
Environmental monitoning program

Closure and post-closure plan

All permissionsficances from concerned authorities.

(1) Site Reports : Tne daly, weekly and monthly reports shail
comprise of the followng

(a)

(b}
(e}
(dj
©{e)
(f)
£}
(h)
R}

U

(k)

(1
{mj)
(nj

Weaightndge cats (daily inflow and outflow for each
vahicle)

‘Naste nspechon data (daily)

wlatenals, stores ete. (daily)

Bilisfaccounts {oaily}

Visitor record (daily)

Complaints recora from nearby areas (daily)

Topographic survey at operating phase (dailyfweekly)
Photographic record at opes aling phase {dailysweekiy)
Environmental moenitoring data {weekly/monthly)
Wastefiling plan and actlual progress i.e. call construction
(daily/weekly) ana review {monthiy).

Leashate generation and gas generation (weekly/
monthlyiextreme events).

Weather/climatic data (extreme gvents)

Accidents etc. (adhoc)

Others




8.3.

(a)

(iii) Vehicle Inspection :

Each vehicle carrying the waste shall be checked for

(@)  Incoming weight (fuil)

{b)  Outgoing weight (=pty)

{c) Availabiiity of relevant docuemnts

{d) Visual check at weiot-n {f fezsibla)

(e} Visual inspection after discharge at tlipping are:
{inspection repor! to be filed for each vehicle; A visuz!
inspection checklist must be framed which should s
-visual features for :dentification of unacceptat:l= material
“This checklist shall be filled for every unlcading by a
vehicle in tipping area at the working phase i 1 > landfill

If there is reason to doubt the presence of unaccegtabte waste, the
vehicle shall be taken to the waste inspection facility. the waste down-
loaded, \aspected visually and samoled (if necessary) Veturl=s having
non-conforming waste shall be held-up and matter reported 1o anginser
or manger at site

Phase Duvelopment

Development of each phase shall be done in stages These stages
are.

(a}  Clearing the area of all shrubs and vegetation

ib)  Excavation (if required),

{c) Stockpiling of excavated matenial and material imported from
borrow ares, ;

{d)  Levelling of base and side slopes of landfill and achieviigy
desirable grades at the base of the landfill,

{e)  Construction of embankment and temporary berms aicrg the
perimeter of the phose,

{f) Construction of tem orary surface water drains,

{g) Instailation of monitoring instruments.

(h)  Liner Construction

{1) Leachate coflection and removal system

Phase operation

At the design stage. the phases of a landfill are clearly demarcatec
Operation of a phase requires planning and execution of daily activities
- daily waste filling plan and demarcation. waste discharge and
mspection, -waste piacement, waste compaction, daily coverng of
waste, prevention of poliution and fires

‘Daily waste filling plan and demarcation at site : On the completion
“of a phase and before the start of a new phase, a waste filling plan for
daily cells'shall be evolved. A study of the landfill base contour maps

B
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and the final cover levels of the phase ailows such @ plan to be
devlop=d If a phase is to be operational for 365 days, all 365 celis
mus! e marked in plan and in sectional drawings These may require
revisicr ae a landfill is constructed because waste quantities may vary
in an 1iforeseen manner. The area and height proposed to: be filled
every 12y should be demarcated at the sit: on a dail, or weekly bas:s
usING temporary markers of punds

Waste discharge and inspection : Waste shall be discharged by
uppina 1l the working area of a landfill. within the area demarcated fo
the ce'l  Every discharged load shall be wsually inspected by o
designaiad operator  Working area personne! shall be trained and
comper=nt at waste identification in order thal they can recognise
waste «uch may be non-conforming. In the event of reascnable doubt
as to ihe waste acceptabiity, the operator shall inform the waste
raceptin faclity andior the site manager immediately and the
consicmient shall be isolated pending further inspaction

Waste placement {spreading) and compaction : Once waste has
Lean o -charged i shall be spread in 'ayers and compacted in a well
define | nanner to ensure that the compleied slopes of a dauly cell are
al the - —signed gradients  Waste placement (spreading) can pe done
ny the fiowing methods

i | ane tipping method  Wastes 1s deposited on top of existing
urface and spread horzentally by tipping overan advancing

P b=

G Inchined layerng method (oron skin Lpping) - Similar 1o {a} but
~hned layerng (gentle slope) done instead of advancing of

By cuprking upwards  Wasts s deposited on the lowar surface and

ashed upwards

3 ¢ ik 1BV
Srng 23 Steel wheeied mobile landfill compactors ismaoth { cleated
4 spoial wheels) are generally accepted as the best equipment for

fhey have largely replaced the small crawler-tracked machines

1 level and compac: the wastle as soon as i s discharged a!

- h weare previously in general use.

Daily / Weekly Cover : Daiy / Weekly cover (optional) is primarily
asad 1o prevention wandplown dust, litter and odours. deterrence o
ceaver 1=rs birds. reduction of infiitration (during unseasonal rian) and
oimosong the site's visual appearance Soil used as daily / weekly
call give @ pleasing uniforn appeszrance from the site boundary

Te art -ve this & tickness of aocut 150 mm s usually adequate and

ziall o doptea

ChEr -

Operation in Monsoons : Dunng the monscon month, high rainfall
rasulis i~ excessive generation of leachate. Hence, before the onset of
s, the phase must be capped with a cover. Waste recaivaed

TONSOT




during monsgon months shall be stockpiled In temporary holthng area
{cavered), Altematively special "monsoon phases’ may be designed
with high leachate holding capacity and operated using daily covers /
termporary cavers

Pollution Prevention and Safety During Operation

€2
i

The following measures are nesded [0 ensure that the landhil operaton
shall not adversely affect iocal environment within and ouiside the
tandfill.

i Traffic : Heavy larry traff ¢ shall give rise to nuisance, damans 10 road
surface and verges and routing problems The following measuras are
helpful -

(@) routing to aveid residential area

(b}  using one-way routes to avcid traffic conflict in narrow roads

(c) carrying out road improvements. for examp'e strengthening of
widening roads, improved provision of foo'raths, improvement
of sight lines, provision of passing places. provisicr of new
roads,

(d)  Limiting the number of vehicle movemants

{s]  Restrictions on traffic movement hours which are staggerad with

Noise : Adverse impacts on the local community from noise may anse
from a number of sources including  throughput of vehicles and fixad
and moktile plant, for example compactors generators &t e site

Per,pheral noise abatement sile m=asuras shall be adoptaa

1 Odour ; Offensive odowrs at fandgfill uites may emanate from & numBber
of ‘sources, including wasie material which havg decrmpoesset
significantly prior to tandfiling leachales and leachate rzatmsn!
systems, and.landfill gas. Good landfill practces shall greativ reduce
general site smell and reduce impact from adours which could lead to
complaints from the locai community. site users and site stafi Good
practice includes © (a) adequate compaction. (b) speedy disposal and
burial of malodorous wastes: (c) effective use of appropriate types of
daily cover; (d) progressive capping and restoration; (= c=ffective
landfill gas management; {f) effective leachate managemer! and (g)
consideration of prevailing wind direction when planning ieachate
treatment plants, gas flares, and direction of tipping.

(v} Litter : Poor litter control both on and off site 1s particularly cfi=nsive 10
neighbours. Good operational practice shail be adhered 1o i 12rms of

tempmarv fencing. waste discharge. placament Ccompachon and
covering to minimise the occurre.ace of windbiown hitter.

{v)  Bird Control : Birds are attracted to landfill sites in large numbers
where sites receive appreciable amounts of bio wastes Tisasures
which can-be used to mitigate birds nuisance include the emoloyment




of good landfill practice, working in small active areas and progressive
prompi covering of waste together with the use of bird scarnng
techrnigues.

Vermin and Other Pests : Landiils have potential to harbour flies.
rodenis and vermin partcularly where the waste contains bic

materiais Modern lardfiling techmques including  promp!
smpla-sment, comgaction and CoVering of wastes In well defined celis
are eriactive 1n the prevention of infestation by rodents and insects

Dust : Dust from landhll oparatons 1s mamly a probiem during periods
ot dre weather but can also anse from dusty waste as 1t is tipped. Dus
s genzrally associated with (a) site preparation and restoration
activities, {b) the disposal of waste comprising of fine particles, for
example powders; and (c) trafic dust.  Dust suppression can be
effecizd by (a) limiting vehicle speed. (b) spraying roads with water,
and (¢ spraying site and powder type waste with water, (d) ~overing

powde lype waste with daily saif cover

tMud on the Road : Lud on the public fighway is one of -the mos!
comm. . causes of public complaint. it 1s therefore. the interest of
the landfill operator to provide adsquale whee! cleaning facilities to
snsure that mud is not carned off site by vehicles.

Landfill Fire Management : Fies in waste on landfill sies are nol
unconnon and it is important for site operators to be aware of the
dangers, how to treat fires and (o address the problems associated
with them Al fires on-site shall be treated as a potential emergency

and a=3!t with accordingly

Landfiil Safety Aspects : [raning of s.ployees snall include site
safety frst aid and the handhng of cangerous materials whers
apprerate. Since landfill sites can pose © angers ¢ both site operator
and Lsirs, emergency plans shall be laid Jown. Landfill sites shall bs
regar-cd as potentially hazardous locations and the operator shall
nave o written safety plan for the site. Safe y hazards present at landfill
sites may include : {a) moving plant.and vehicle; (b) steep slopes; (c)
bodies of standing water; (d) contaminated, putrescible, toxic.
tlammaoie or infective matenal and (&) noxious, flammable, toxic or
hazardous gas. All employees and visitors 1o the site shall be made
aware of the potential hazards and the safety procedures to be

implernanted inclucing fire safety

Phase Closure

After ine |last set of celis of a phase are olaced (on the highest ift). an

intermediate or final cover shall be constructed. if another phase 1s 10
be placed over the just completed phase, an intermediate cover is
provided. However if the just completed phase has reached the final
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height of the landfill. the final cover system and surfaca water drainages
system is provided

An intermediate cover shall be mada of localiy avaiiable soil (preferably
low perriveajbilj;y'; and s 45 to 60 cmi thick. Itis compacted with smooth
steel drum rollers and provided z suitable gradient (3 ‘0 5%} to
sncourage surface water to run-off from the cover and thus minimise
infilteation. - The side slopes of the migrmed ate cover are compacted
by the crawler tracked dozer moving up and down the slope

Final cover construction and qualiy control ail critena are discussed in
Section 7 C.

Landfill Closure

As each phase is completed and as the final cover level 1s reached in
successive phases, the fallowing intersonnectivities are establizhed

{a) the leachate collection system of 2ach phase is sequentally
connected (if so designed)

b}  the surface water drainage sysiem at the cover of each shase is
sequentially connected (if so designed)

(¢)  thetemporary surface water drainage system construcied at the
base of each completed phase 15 dismantied

@) the gas collection system (f provided) of each hase s
sequentially connected

Upon completion of all phases a final check s made of 11 oropas
functiomng of all inter connectad systems

An access road is provided on the landfll cover lo enablz easy
approach for routine inspection of ine fandfill cover.

Post Closure Vegetative Stabili-ation (Long Term)

i¥ a landfill cover |s intended to be used for a specific purpase « g park
ar vehicle parking area. then the cover shail be stabilised m such &
manner that the end-use is achieved Howevar if no specific =nd-use
is envisaged, then long-term vegatative stabilisation will be undartaken
to return thie land to its orignal and natural vegetative landform

Vegelation is by far the mosl comman and usually the (ieferred
stabilisation opdon after closure of landfi's It a self-pepstudling

vegetative cover can be established, not only can wind and water

arosion he minimized, but also the landfill can be returnec 'c some
semblance of its original appearance and land use  In faws

climates. revegetation may require only modest effart or may Grour oy
natural process during a reasonably short peniod of ime How=ver in
anid climates or a narsh environment astabhshment of vegeiation may




be a difficull and costly process and altzmative techrigues may be
examined for vegetative stabilisation.

While the specific procedures are unigue to each landfill and chmabc
regime  the followng representative elemants of the process shall be
adop!=d in all procedures :

seedbed Preparation - Sesdbed preparalion 1 necessary in set
‘he stage for establisnment of the short-term commuity. Itz
sperations shali include  grading. furrowing, or grouping o
cnhance microcimate and addition of nutrients and soi
amendmeants, if required

Short-Term Vegetation |1 is common practice. in both humd
and dry envircnmeants, to rely largely on grassas for the primary
tial source of short-term land cover. Usually several species
sre included in the initial seeding mixture: to increase diversity
and reduce the chance of total community failure.  Shert term
agetation is usually assisted by irrigation

th)

£ Long Term Vegetaton  Tu achieve the ullimaie goal of attaining
., seif sustawung and stable commurity, a transition between
snhort term and long e vegatation must occur in.some cases
tiis may be lefl to invasion by native species after short tern
L egatation 1s assurad and sol developmerit is well under way
~ther cases — 1of exampls when ingation has been used
emporanly 1o establish the short term community — it may be
~ecessary of desirable o enhance the natural SUCCESSION
srocess by replanting with a more diverse mix of species suited
1 the next stage of community succession, such as shrubs
“he need for artiicial enhancemant of the successional process
-hall depend on the success of nrevious short term efforts and
on the uftimate mtended land use of e reclaimed: area. Al
vegetation efforts, however. shall work toward self generation
dnd mirmum managamant i the Jong term. Fig. 158. ilustrates
ihe sequential steps in vegetation growth after landfill closure.

8.0, INSPECTION, MONITORING & RECORD KEEPING CRITERIA

9.1. During Construction of Liners and Covers

During the construction of iners and covers, inspection-shall be
~arned by the SPCB/PCC {or us nominee) otleast twice during
~ach phase to ensure that construction procedures and quality
~ontro! procedures isted in section 7.0 are being followed.

.“
o
el

in)  Immediately upon the completion of wr&stmcﬁ:nn of a liner in
=ach phase, the complete set of construction records and quality
~ontrol te st resuits as listed in Section 7.0 will be provided by the

s ety
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owner/operator to the SPCB/PCC for verification and record
keeping The same will aiso be done upeon the ~ompletion f
caver system n 2ach phase

9.2, During Operation

(a) The ownerfoperator shail monitor and keep a record of the
following in the operation penod

{1 Functionnng of the lsachate management sysien
{including levels in ieachate holding tank) (weekly)

(i}  Functionirg of the surface water run-off systen: (weekly.

(i) Functioning of the gas management Sysi-im ut am
(weekly)

(w) Waste fillng records shall be kept on aaly basis oo
specified in Section 8 2 on site procedure

{v)  Environmental monitoring shall be done, 1 o 2 times =
month, and all parameéters listed in Section & 1 shall b+
recorded and compared with the permussible i
pravided by the SPCB/PCC

(vi} After a major storm the occurerce of the sworm ar:
functioning of vanicus systems shall be recorcsd
thi The SPCB/PCC (or its nominsai shall nspect all 3 a5 gles
twice a year The owner/operator shall pmwda gz vopy of th:
environmental monitoring record to the SPCB/PCC on a yeary
basis.
9.3. During Closure and Post Closure Period

Period inspection and routine mamtignance at a3 closed land’ | sie shial
he carried out for 2 period of 30 years after closure. The ~PCB/PCO
shall inspect all facilities during the closure and post Civs.ure peno:
atleast once a year. The ownar/operator shall provide a ~ooy of 1h-
environmental monitorira record to the SPCBPCC once = vear Tne
following components of a closed landfill shall be inspecied visuaily
after landfill closure to confirm that all functional elements @re workina
satisfactorily and inspection report will be recorded A mantenance

schedule with specified reporting formais 1s drawn up fter each
inspection.

(a}  Cover System The final cover 1s inspected 2 to 4 fres & yeal
(@) to check that vegetation growth 1S occurring satisizctority and
that plants are no! showmng stunted growth. {b) to deact i any
erosion gullies have been formed thereby exposing 'he bamer
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rayers, (c) to sarmark depressions that may have developed
with time and (d) to idertify ponaing of water on the landfi
~ovar. Afleast one inspection shall be carried out during o©f
mmediately after the peak of the monsoon season.

Ciosed landfils show significant settiement.  Reciification
measures shall not only re-establish the initial slope of the cover
(for proper surface water run-off) but shall also ensure that all
‘he cormponents of the landfill cover system continue to perform
45 originally envisaged.  Site managers shall have sufficient
squipmeni and funds 1o periodically carry out maintenance work
1 the form of soil filling, re-grading the cover and ‘revegeiating

the landfili cap.

1Y

7 areas whera extensivé erosion guily formation is observed
filing of cover material regrading of cover slopes and re-
yagetation must be routinely undertaken.

Surfsce ‘WVater Dramnage System - The surface water dranace
<ystem 1s also inspected 2 to 4 times & year {a) to identify cracks
1 drains due to seitiements, (b} to deknsate clogged drains
‘eguiring immediate clean-up and {c) to study the level of
seposited soil i the storm water hasin @nd nitiate excavation
measures Braken pipes and extensively cracked drains may
equire replacemant sfter filling sci benealh them 1o establist
slopes for gravity flow in extrene cases where long-term
ssttlement shall be excessive H shall become necessary o
nake sumps and operate sloim water pumps for romoval o

scoumulated water in the drainage system

(el as and Leachate Management Systems @ A weekly operating
. wcord of leachate and gas management Sysiems shall be kep!
1 the post-ciosure period Periadic inspaction of the leachate
und gas collection systems (2 o 4 times a year) is undertaken 1o
:dentify broken pipes, leaking gas {If any} and damaged or
‘logged welisisumps. Repair work requires skilled manpowe:
and shall be carnec oul by the agencies operating the gas
reatment and leachate treatment facilities. Cne may often have
5 install new gas extraction wells and |eachate collection wells if
'he damaged/clogged facililies are inaccessible and irrepairable

Environmental Monitoring Systems
Ground water monitoring welis, air quality monitoring :systems. and
e S 4

sadose zone monitoring instruments shall be periogically inspected 2-¢
nmes 2 year to check that all systems are functioning satisfactorily-and

that vw=Il caps and sampling ports are not subjected 1o damage due o
excessive settiement or vandahsm.
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Environmental monitoring systems have to be maintamnsd during the
entire post-closure period. Wherever passible, monitoring instruments
must be periodically re-calibrated Sampling devices shall be routinaly
detoxified and also regularly checked for proper functiomirg of the
opening and.closing of valves or spring leaded mechanisms

Post-Closure Criteria

ia)

(b}

(e}

1al

After closure of the landfili the ownerfoperator of the jandill

'shall ' maintain the integrity of the final cover systems nciduing
making repar, as necessary, to reclify the settlemen:
subsidence or erosion of the ~over

After clasure of the landfill. the owner/operator shall continue o

operate all leachate, gas and surface waler managsman

systems as well as continue environnental monitonry of the

landfill for a period of 30 years or un'it such time that narmiul
leachate is not produc.d for 5 continuous years

If after a few years of closure the leachate 15 observed (0 mae!
all discharge standards. the same shall be discharged mactly to
lined drains.

The tandhll shall be abandonzd after 20 years of e
concentrations of comtammants i oall hqued and o
emissions from the landfill ars observed to be below o nbed
timits. Howaever, if the anussions continue ta be hazaro (s he
landfill management strategy shall nave (0 be evolve Lturs

years.

£ i
and

FINANCIAL ASSURANCE CRITERIA

The owner/operator shall prepare detaded hinancial estimats: @ o
following '

RN

o

(e

the fixed imtial cost for setting up the landhll facility

the recurnng annual costs for cperating the faciites

the cost of hinng a third party o close the landiill

the cast of hinng a third party to conduct post-closure car- ‘or 30
years after closure of the landfill

the cost of hirng a third party to undertake corrective acton in
case of an emergenrcy resulting in loss of ecology dus 'o the
failure of the system during the active. closure and post ~losure
periods. _




12.0.

The ownerfoperator shall demonstrate the funds needed for (c). (d) and
{e) above will be- available whenever they are needed in the form of
options such'as trust funds, surety bonds. letter of credit. insurance etc

CONTINGENCY PLAN FOR EMERGENCIES

The owner/operator of a HW landfill shall prepare a contingency plar:
listing procedures to be executed immediately whenever there s fire
axplosion or unexpected release of hazardous waste at the landfill site
dunng Ire active period as well as during the closure and post-closure
pariods Such a contingency plan shail approved by the

SPCB/CC
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FIG. 2: TYPICAL SECTION OF HW LANDFILLS
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Standard Operating Procedure and Checklist of Minimal Reqmsﬁe
Facilities for utilization of hazardons waste under 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
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Utilization of contammated barrels /containers drums containing hazardous wastes/chemicals/oil

and lubricants

Procedure for gr—ant bf authorization by State Pollution Control Boards (SPCBs)/

Pollution Control Committees (PCCs) for utilization of Hazardous waste

1) While granting authorization for utilization of hazardous wastes, SPCBs/PCCs shall

4)

6)

7)

§)

Waste Management-II Division, CPCB, Delhi

g TR TR T TR T

ensure that authorization is given only to those wastes for which Standard Operating
Procedures (SOPs) for utilisation have been circulated by Central Pollution Control Board

(CPCB) ensuring the following:

The waste (intended for utilization) belongs to similar source of generation as

specified in SOP.
b) The utilization shall be similar to as described in SOP.
¢) End-use/ product produced from the waste shall be same as specified in SOP.
d) Authorization shall be granted only after verification of details and minimum requisite

a)

facilities as given in SOP.
e) Issuance of passbooks (similar to passbooks issued for recycling of used oil, waste

oil, non-ferrous scraps, etc.) fo - maintaining records of receipt of hazardous waste for
utilization.

f) Monitor closely the quantity of hazardous waste (Contaminated barrels/ containers/
drums) being sent by generator:; and the quantity being utilized by authorized facilities

in manufacturing of magnesium chloride.

After issuance of authorization, SPCBs/PCCs shall verify the compliance of checklist and
SOP on quarterly basis for initial 1 year; followed by random checks during subsequent
period for at least once a year. The compliance reports may be submitted to CPCB.

In-case of lack of requisite 1r1frastructures with the SPCBS/PCCS, they may engage 3rd
party institutions or laboratories having EPA, 1986/NABL/[S017025 accreditation /
recognition for monitoring and analysis of prescribed parameters in SOPs for verification

purpose.
SPCBs/PCCs 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 SPCRB/PCC website,
periodically.

Authorization for utilisation shall not be given to the units located in the State/Union
Territory where there is no Common TSDX, unless the unit ensures authorised captive
disposal of the hazardous waste (generated during utilisation) or its complete utilisation
or arrangement of sharing with any other authorised disposal facility.

In case of the utilization proposal is uot similar with respect to source of generation or
utilization process or end-use as outlined in this SOP, the same may be referred to CPCB
for clarification /conducting trial utilization studies and developing SOPs thereof.

The source and work zone standards suggested in the SOP are based on EPA notified and
OSHA standard respectively, however, SPCBs/PCCs may impose more stringer:
standards based on the location or process specific conditions.

SPCBs/PCCs shall ensure that the utilizer of Contaminated barrels/containers/drums shall
maintain daily records in National Hazardous Waste Tracking System (NHWTS).

1|Page
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t _ Utilization of contaminated barrels /containers drums containing hazardous wastes/chemicals/oil
and lubricants

12.0 Utilization of Contaminated barrels/ containess/ drums containing hazardous wastes/
chemicals/ oil and lubricants:

e Type of HW Source of generation ! Recovery /Product }
| Contaminated barrels/ | All industrial  processes | Cleaned barrel and drums |
r containers/ drums containing | except pesticides industry for industrial re-use and/or ‘
hazardous wastes/ chemicals/ production ~ of  plastic
 oil and lubricants granules |‘
! (Category 33.1, of Schedule-I ’
| of HOWM Kules, 2016 |

12.1 Source of Waste:
Contaminated barrels/ containers/ drums containing hazardous wastes/ chemicals/ oil and

lubricants generated from all industrial processes (except pesticides industry) is
categorized as hazardous waste Category 33.1, of Schedule-l 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.

12.2 Utilization Process
The utilization of contaminated barrels/containers/drums for further re-use involves two stage
cleaning i.e. Caustic /surfactants (detergent) cleaning in hot water, followed by fresh water
cleaning with fixed nozzles arrangement. During the ,irst stage of washing i.e. cleaning with hot
water with caustic solution up to 2% concentration or adequate quantity of detergent shall be
carried out. In case of producing plastic granules, there should be two-stage cleaning as specificd
above followed by shredding. The waste water is recycled after treatment.

Contaminated Barrels/
Containers/ Drums

¥ Oil &
Residue cleaning »| Lubricant »  TSDF
Soaked : &
Dust :
To
Washing ]
Two Caustic (2%)/Surfactant in hot water ii
Strze . ’
Cleaning l .

Fresh Water Washing w

Cleaned Barrels/ Container/ Drums

Figure-1.: Process flow diagram for cleaning of contaminated barrels/ containers/ drums

2|Page
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Utilization of contaminated barrels /containers drums contaiing hazardous wastes/chemicals/oil 7

and lubricants

o

ted barrels/ containers/ druias

12.3 Standard Operating Procedure for utilization of contamina

This SoP is applicable only for utilization of Contaminated barrels/ containers/ drums containing
hazardous wastes/ chemicals/ oil and lubricants generated from all industrial processes
(except pesticides industry).

1) Collection Storage & Handling of contaminated barrels/containers/drums:

The unit shall procure only those drums for washing whose contents are compatible with cold

water/hot water/detergents/caustic solutions and do not react or become spontaneously
flammable or give off flammable/toxic gases in contact with the same.

Transportation of contaminated barrels/containers/drums shall be carried out by sender or
receiver (utilizer) after obtaining authorization from the concerned SPCB under the Hazardous
and Other Wastes (Managemert & Transboundary Movement) Rules, 2016.

It shall be ensured that the contaminated containers/drums/barrels to be procured from the
units, who have valid authorization for the same from the concerned State Pollution Control
Board as required under the Hazardous and Other Wastes (Management and Transboundary
Movement) Rules, 2016.

2) The cleaning of barrels/ containers/ drunis contaminated with chemicals generated from all
industrial processes except pesticides industry and not exhibiting characteristics of Class C3,
C4, C5, C6 and C11 of Schedule II of HOWM Rules, 2016 and also does not liberate toxic
gases in contact with air or water.

3) The unit shall provide separate covered storage area for both contaminated containers and
cleaned containers so as to eliminate rain water intrusion. Further, the sheds sl.all have proper
slope and spillage collection pit so as collect spillages/floor washings. The collected
spillages/floor washings shall be channelized to Effluent Treatment Plant for their treatment.

4) There shall be a designated space for dry draining of drums contaminated with oils &
lubricants where drums to be hanged in inverted position on saw dust bed for 2-3 hours before
washing. Oil & lubricant soaked dust to be collected and send to TSDF for disposal, the liquid
effluent shall be channelized to Effluent Treatment Plant for treatment.

5) Some vapors may liberate at the time of opening of cap of drums containing chemicals which
may not be safe for the workers/personnel. Therefore, it shall be ensured that:

i. The cap of the drums shall be opened only in well-ventilated area.
ii. The personnel handling the drum shall wear protective gas mask while opening the drum.
4. Exhaust/suction blowers shall be provided in the shed area where drums will be opened as
well as area, where these are proposed to be hanged invertedly.

6) The manifest system and logbook should be maintained. Labeling should be done on all
contaminated drums indicating source, date of receipt and chemicals/ hazardous waste which
were stored.

7) The unit shall ensure that prior to clean.ng of contaminated containers/drums/barrels; the left-
over ¢ - residual material in the drums is safely transferred into a separate container for storage
and disposal at common Treatment Stcrage and Disposal Facility (TSDF).

81 For washing of the drums/containers in both stages, the number of nozzles in 1 HP pump shall [
not exceed 03. Each of these nozzles :an clean maximum 02 nos. of used drums per hour, cL/

Waste Management-II Division, CPCB, Delhi 3|Page




Utilization of contaminated barrels /containers drum. containing hazardous wastes/chemicals/oil
and lubricants

o

Thus, number of nozzles and pump capacity thereof shall accordingly be installed for the

permitted quantity of drums to be washed/day.

9) The nozzles should have multiple jets to ensure that water jets hit entire inner surface of the

containers.
10) The unit shall provide bund wall along the contain
slope and collection pit for channelization to Effluen
11) There should be a separate area with provision of hose pipe with spray nozzle for washing

the containers along with proper slope, periphery drainage, oil and grease trap
atment Plant for their treatment.

er storage and washing area with proper
t treatment plant for further treatment.

outer surface of
and collection pit followed by channelization to Effluent Tre

or Physico-chemically treated by

12) The effluent generated shall be evaporated and /
ltration for recycling in the washing

neutralization, coagulation, sedimentation, aeration, and fi
process, as applicable.

r should be regulated based on heating capacity
f the evaporator should be elevated at least up
le evaporator. Water flow meter

13) In case of evaporator, the flow to the evaporato
of the evaporator. The vent of vacuum pump 0
to 6 mtr above the roof level. MEE is preferred over simp
<hull be installed at the inlet to evaporator and at the inlet to ETP.

14) The unit should ensure z€ro discharge by recycling of treated wastewater in the washing

process.
15) If feasible, the unit shall become member of Common Effluent Tr
send their effluent for final treatment and disposal to CEIP.
16) The unit shall ensure that all personnel involved in the plant operation shall wear proper
personal protective equipment such as masks, safety gloves, goggles, safety shoes etc.

17) The monitoring of the effluent for the parameters specified in the Consent issued by the
concerned SPCB shall be carried out quarterly through NABL/EPA accredited laboratory and
report shall be submitted quarterly to the concerned the SPCB.

and residues generated from cleaning shall be

s / TSDF operator) as per authorization issued
and Transboundary

eatment Plant (CETP) and

18) Transportation of the contaminated drums
carried out by sender or receiver (drum cleaner
by concerned SPCB under the Hazardous and Other Wastes (Management

Movement) Rules, 2016.

19) The residue generated from the drum
packaged and temporarily stored in a dedi
within 90 days from generation of th
consent/authorization issued by concerned SP
covered shed with proper ventilation.

20; Prior to the utilization of hazardous waste, th
utilization and disposal of hazardous waste from
Rules, 2016.

21) The unit shall maintain proper ventilation in the work zone and process areas. All personnel
involved in the plant operation shall wear proper per sonal protective equipment (PPE) specilfic
to the process operations involved and type of cheniicals handled as per Material 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. . W

s, evaporator and sludge generated from ETP shall be
cated hazardous waste storage area and sent {0 TSDF
¢ waste as per the conditions stipulated under
CB. Such hazardous waste shall be stored under

e unit shall obtain authorization for storage,
the concemed SPCB/PCC under HOWM

Waste Management-1I Division, CPCB, Delhi 4|Page




Utilization of contaminated barrels /containers drums containing hazardous wastes/chemicals/oil
and lubricants

L TR

22)In case of environmental damages arising due to improper handling of hazardous wastes
including accidental spillage during generation, storage, processing, transportation and

disposal, the occupier (sender or receiver, as the case may be) shall be liable to implement

immediate response measures, environmental site assessment and remediation of

contaminated soil/ groundwater/ sediment etc. as per the "Guidelines on Implementing
Liabilities for Environmental Damages due to Handling & Disposal of Hazardous Wastes and
Penalty " published by CPCB.

23) The unit shall provide suitable fire safety arrangements and flame proof electrical fittings.

24) During the process of utilization and handling of hazardous waste, the unit shall comply with
requirement in accordance with the Public Liability Insurance Act, 1991 as amended,

wherever applicable.

12.4  Product Usage/Utilization

[. Cleaned barrel, containers and drums for sent for industrial re-use and/or production of

plastic granules.
The pre-existing labels on the drums/containers should be removed physically or with

%
solvent then with a paint and the cleaned containers should be labeled with following

promincnt indelible text

“Drum Cleaned by: M/s_ :

Date: ”
“For industrial use only
“NOT FOR STORAGE OF ANY FOOD MATERIAL”.

3. The above labelling is not applicable in case the cleaned druns are dismantled, suredded

and re-cycled.

12.5 Record/Returns Filing
1) The unit shall maintain a passhook issued by concern SPCB/PCC and maintain details of each
procurement of contaminated barrels/containers/drums as mentioned below: :

— Address of the sender
— Date of dispatch

— Quantity procured
— Seal and signature of the sender

— Date of Receipt in the premises

2) A log book with information on source and date of procurement of of contaminated
barrels/containers/drums, date wise utilization 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’.
and disposed as per Form-3 & also file an annual return in Form-4 as per Rule 20 (1) and (2)
of HOWM Rules, 2016, to concerned SPCB/PCC.

4) The unit shall submit quarterly and annual information on quantity of used drums procured &
cleaned and their source, mode of c!saning the drum (i.e. detergent/caustic solution), quantity
of waste water generated, treated & recycled and residue generated ((i.e. left over residue, v
Waste Management-II Division, CPCB, Delhi 5|Paze i




Utilization of contaminated barrels /containers drums containing hazardous wastes/chemicals/oil

and lubricants

p—

AT

e

Evaporator residue & ETP Sludge) or resources conserved (specifying the details like type
and quantity of resources conserved) to the concerned SPCB.

5) The unit shall use NHWTS to manage the manifest, enter daily records of quantity generated,

disposed, etc.

12.6 Siting of Industry
Facilities for utilization of of contaminated barrels/containers/drums be preferably located in a
notified industrial area or industrial park/ estate/ cluster and in accordance with Consent to

Establish issued by the concerned SPCB/PCC. This may not be applicable to the facility already
engaged in the utilization of contaminated barrels/containers/drums and have obtained

CTE/CTO.
12.7 Checklist of Minimal Requisite Facilities
[ Sr. No. Particulars ]
1 Separate covered storage area for both contaminated containers and cleaned containers
with proper slope and spillage collection pit and channelizing to ETP.
5 Exhaust/ Suction blowers in lhe contaminated drums/container handling -nd stomgg »
- area. l
3 Size/capacity of storage sheds to be adeqnate to store at least 7 days requirement of
' contaminated drums
4 Shed with dry draining facility for used drums, having saw dust bed for dry draining of |
' 6ily/ lubricant/ greasy drums ) ' ]
5 Two stage cleaning facility (i.e. hot water with caustic solution/ detergent followed 1\
. fresh water cleaning) having fixed nozzles arrangement. |
Bund wall along the container storage and washing area. |
Number of nozzles for 1 HP pump shall not exceed 03. ‘
Multiple jets to ensure that water jets hit entire inner surface of the containers.
9 Separate area with provision for washing outer surface of the containers with penphe{
) drainage, adequate slope and collection pit and channelizing to ETP. )
10. Designated space for drum cleanings channelized to Effluent Treatment Plant. = |
11. Effluent Treatment Plant and/or Forced Evaporator of adequate capacity. T
12. Sludge drying Bed of adequate size. j
13 Zero discharge by evaporation of the effluent and/ or recycling of treated effluent in_§
’ washing process or member of Common Effluent Treatment Plant.
14. Water flow meter at the inlet to evaporator and ETP,
15. Vent of vacuum pump (if any) elevated at least up t0 6 mtr above the roof level.
Separate covered hazardous waste storage area to store hazardous waste gencrated
16. during the utilization process viz. left over residues from contained drums, residue |
from forced evaporator and ETP sludge. '
s ok ok ok K %Xz/‘: "
6|Page
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Standard Operating Procedure and Checklist of Minimal Requisite '
Facilities for utilization of hazardous waste under Rule 9 of the
Hazardous and Other Wastes (Management and Transboundary

| Movement) Rules, 2016

Utilization of Used Qii and Off Specification Products (Shampoo,
Detergent & Creams) for Recyzling

1 December, 2021

Central Pollution Control Board
(Ministry of Environment, Forest & Climate Change,
Government of India)
Parivesh Bhawan, East Arjun Nagar,
Shahdara, Delhi — 110032
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" Utilization of Used Oil and Off Sp

exification Prodhcts (Sinipi

Procedure for grant of authorization by State Pollution Control Boards

(SPCBs)/Pollution Control Committees (PCCs) for utilization of Hazardous waste

1)

4)

wh
—

7

Waste Management-1I Division, CPCB, Delhi

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 Central Pollution Control

Board (CPCB) ensuring the following:

a. The waste (intended for utilization) belongs to similar source of generation as
specified in SoP.

b. The utilization shall be similar to as described in SoP.

¢. End-use/ product produced from the waste shall be same as specified in SoP.

d. Authorization shall be granted only after verification of details and minimum
requisite facilities as given in SoP.

e. lssuance of passbooks (similar to passbooks issued for recycling of used oil, waste
oil, non-ferrous scraps, etc.) for maintaining records of receipt of hazardous waste
for utilization.

After issuance of authorization, SPCBs/PCCs shall verify the compliance of checklist

and SoP on quarterly basis for initial 2 years; followed by random checks during

subsequent period for atleast once a year.

In-case of lack of requisite infrastructures with the SPCBs/PCCs, they may engage 3
party institutions or laboratories having EPA, 1986/NABL/ISO17025 accreditation /
recognition for monitoring and analysis of prescribed parameters in SoPs for

verification purpose.

SPCBs/PCCs 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. Such updated list shall be sent to CPCB on half yearly basis i.e., by July
and January respectively.

Authorization for utilisation shall not be given to the units located in the State/Union
Territory where there is no Common TSDF, unless the unit ensures authorised captive
disposal of the hazardous waste (generated during utilisation) or its complete utilisation
or arrangement of sharing with any other authorised disposal facility.

In case of the utilization proposal is not similar with respect to source of generation or

utilization process or end-use as outlined in this SoP, the same may be referred to CPCB
for clarification /conducting trial utilization studizs and developing SoPs thereof.

The source and work zone standards suggested i the SoP are based on E(P)A notified
and OSHA standard respectively, however, SPCBs/PCCs may impose more stringent

standards based on the location or process specific conditions.

/s

1|Page

, Detergent & Creams) for Recycling




1

Utilization of Used Oil and Off Specification Products (Shampoo, Detergent & Creams) for Recycling

oy

75.0 Utilization of hazardous waste (H.W):

Type of HW Source of generation Recovery/Product
Used Oil and Off | Cff Specification Products | Car & floor washing solution,
Specification Products | generated during | Tyre polishing, Tent houses to
Detergent & | manufacturing of health care | wash their tent cloths & carpets
product and used oil from | respectively. Used oil recycled
and send to Tyre manufacturers
and Bitumen companies

(Shampoo,
Creams), Category 5.1 and
28.4 of, Schedule 1 (of | service station/ other

HOWM Rules, 2016) | industries etc.
respectively.

75.1 Source of Waste:
Off Specification Products generated during manufacturing of health care products and used

oil from service station/ other industries etc. the hazardous wastes are listed under the Category
28.4 and 5.1 of, Schedule I of HOWM Rules, 2016. :

75.2  Utilization Process

a.) Used oil:
Used oil generated from service stations and hydro power generation units is collected and
undergoes pre-treatment, centrifugation and dehydration where the water from the oil and
sludge gets separated. The sludge generated will be sent to TSDF and collected water will be
treated in the ETP. The refined oil will be sold to tyre manufacturers and Bitumen companies.

. . ; .
Used oil from industrial units |
and service station

%4

: ] llect in

Used Oil undergoes C‘o ected water will be fed of

installed ETP for treatment

(Pre Treatment,
Centrifugation &

Dehydration process) | >

in tl:e refining |

Residuals store at sludge area
and send to TSDF !

Product (Recycled oil) to |‘

Tyre manufacturers and

Bitumen companies |
Figure: 1-Process flow diagram for utilization of Used oil.

Waste Management-II Divis_ion, CPCB, Delhi




x “Utilization of Used Qil and Off Specification Products (Shampoo, Detergent & Creams) for Recycling

b.) Off specification products:
Off specification products (i.e., shampoo/ cream/ detergent) will be collected from the
factories. Removal of shampoo/ cream/ detergent from sachets/tubes/ bottles will be carried
out at the unit primases. Further plastic tubes / bottles will be shredded. Plastic material and
material (shampoo/ cream/ detergent) will get screened and the material is sent to recycler.

Plastic material will be washed and kept for drying on the mesh, effluent will be discharged to
ETP. Cleaned plastic material will be sold to granular manufacturer plants. Color will be added
to the material (shampoo/ cream/ detergent) and then recycled Shampoo shall sell to Car/floor
washing solution manufacturers, recycled creams to Tyre polishing vendor and recycled

detergent to tent houses to wash their tent cloths & carpets

Off specification
shampoo/ cream/
_ detergent from factories

Plastic sachets/ tubes / bottles
will Shredded inside the
shredding machine

Remove the shampoo/
cream/ detergent from =
sachets/ tube / bottles

J

I_ shampoo/ cream/
i{ detergent

\‘
Shredded plastic material will get |
washed and dried on mesh. Effluent !

Color will be added to
the collected shampoo

will dis_chargel to ETP i
v -

Recycled products to l 1,
respective yendars J Pass through granular formation machine

to form granules &/ to the vendors (as
per consent).

Figure: 2-Process flow diagrain for utilization of Off-specification product.

753 Product Usage / Utilization

o, cream and detergent recycled to produce Car & floor
for tent houses to wash their tent cloths & carpets

cturers and Bitumen companies.

Off-specification products i.e., shampo
washing solution, Tyre polishing and
respectively. Used oil recycled and send to Tyre manufa

Waste Management-1I Division, CPCB, Delhi |Page
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Utilization of Used Oil and Off Specification Products (Shampoo, Detergent & Creams) for Recycling
H_?.’—EWMW;

75.4 Standard Operating Procedure for utilization
This SoP is applicable only for utilization of Used oil and Off specification products (Shampoo,
Detergent & Creams) for Recycling.

h
St

0)

9)

10)

Waste Management-II Divisi-on, CPCB, Delhi

The unit shall ensure the removal of shampoo/ cream/ detergent from plastics (sachets/
tubes / bottles) through proper segregation method and further plastics contents shall be
handled (i.e., recycled &/ disposed) in accordance with “Plastic Waste Management Rules,

2116”.

Used oil procured for recycling she Il meet the specification mentioned in the part A of
Schedule V (HOWM Rules, 2016).

The unit shall install fircfighting syscem specially in the Used cil handling area.

Used oil and its recycled product shall be handled in compatible containers with an
unbroken screw top lid.

The unit shall ensure control of fugitive emissions through dust/fumes extraction system
followed by APCD such as wet scrubber (As prescribed in the consent) near plastic
shredding and extruder machine area.

Products recovered from recycling the off specification products shall not be sell as
products that intend to intended to be rulbed, poured, sprinkled or sprayed on, or
introduced into, or otherwise applied to, the human body or any part thereof for cleansing,
beautifying, promoting attractiveness or altering the appearance.

Treatment and disposal of wastewater: Wastewater generated from floor-washings,
spillages, washing plastics, collected water while 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 captive facility to
comply with surface water discharge standards. in case of zero discharge, the treated waste
water from ETP may be managed as per conditions stipulated by the concerned

SPCB/PCC.

The treated effluent shall be discharged in accordance with the conditions stipulated in the
Consent to Operate issued by conce.ned SPCB/PCC under the Water (Prevention and

Control of Pollution) Act, 1974.

Shampoo, Detergent, 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
eliminate rain water intrusion. Further, the storage sheds shall have proper slope and
coliection pit so as to collect seepage/floor washings. The collected seepage/floor
washings shall be channelized to ETP for treatment.

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) specific to the process operations involved and type of chemicals handled as per
Material 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. 2

4|Page
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. Utilization of Used Oil and Off Specification Products (Shampoo, Detergent & Creams) fo

11) The hazardous wastes generated during recycling of Shampoo, Detergent, Creams and

12)

13)

14)

15)

used oil (namely Oil sludge, APCD residue, ETP sludge etc.) shall be collected and
temporarily stored in non-reactive drums/ bags under a dedicated hazardous waste storage
area and sent to authorized common TSDF or other authorized facility within 90 days from

generation of the waste in accordance with the authorization issuea by the concerned

SPCB/PCC.

The Uscd Oil and Off Specification Products shall be procured from authorized industries
under HOWM Rules, 2016.

Transportation of Used Oil and Off Specification Products shall be carried out by sender
(generator) or receiver (utilizer) only after obtaining authorization from the concerned
SPCB/PCC under HOWM Rules, 2016. Requisite manifest document shall be followed as
laid down under the said Rules.

Prior to utilization of Used Oil and Off Specification Products, the unit shall obtain
authorization for storage, utilization anu disposal of Used oil and Off specification
products (Shampoo, Detergent & Creams) from the concerned SPCB/PCC under HOWM
Rules, 2016.

In case of environmental damages arising due to improper handling of hazardous wastes
including accidental spillage during generation, storage, processing, transportation and
disposal the occupier (sender or receiver, as the case may be) shall be liable to implement
immediate response measures, environmental site assessment and remediation of
contaminated soil/ groundwater/ sediment efc. as per the “Guidelines on Implementing
Liabilities for Environmental Damages due to Handling & Disposal of Hazardous Wastes

and Penalty” published by CPCB.

16) The unit shall provide suitable fire safety arrangements and flame proof electrical fittings.

17) During t

he process of utilization and handling of hazardous waste the unit shall comply

with requirement in accordance with the Public Liability Insurance Act, 1991 as amended,

wherever applicable.

75.5 Record/Returns Filing

)

2)

3)

Waste Management-11 Division, CPCB, Delhi

The unit shall maintain a passbook issucd by cor.cern SPCB/FCC and maintain cetails of

each procurement of Used oil and Off specificati»n products as mentioned below:

- Address of the sender

- Date of dispatch

- Quantity procured

- Sealandsignature of the seader

- Date of Receiptinthepremises
A log book with information on source and date of procurement of Used oil and Off
specification products, date wise utilization ofthe same, hazardous waste generation and its

disposal, etc. shall be maintained including analysis report of fugitive emission

monitoring & effluent discharged, as applicable.

The unit shall maintain record of hazardous waste generated, utilized.and disposed as per

5|Page
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Utilization of Used Oil and Off Specification Products (Shampoo, Detergent & C

Form 3 & file annual returns in Form 4 as per Rule 20 (1) and (2) of the HOWM Rules,

2016.
4) The unit shall submit quarterly and annual in formation on hazardous wastes consumed, its
source, products generated or resources conservad (specifying the details like, type and
quantity of resources conserved) to the concerned SPCB/PCC.

75.6  Standards
1) Fugitive emission in the work zone area shall comply with the standards as prescribed
by the concerned SPCB/PCC.
2) Monitoring of the Fugitive emission shall be carried out quarterly for first year followed
by at least annually in the subsequent year of utilization. The monitoring shall be 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.

3\ Standard for wastewater discharge: Treated effluent shall be discharged.in accordance
with the conditions stipulated in Consent to Operate issued by concerned SPCB/PCC
under 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.

75.7  Siting of Industry

Facilities for utilization of Used oil and Off specification products shall be preferably located
in a notified industrial area or industrial park/estate/cluster and in accordance with Consent to
Establish issued by the concerned SPCB/PCC.

75.8 Size of Plant and Efficiency of Utilisation

This SoP is applicable for utilization of Used oil and Off specification products recycling. The
vield of recycling during trial run is observed around 96 — 99 % for Off specification products
and 84 — 87 % for Used oil. Therefore, requisite facilities of adequate size of storage shed and
other plant & machineries shall be installed accordingly.

75.9  Checklist of Minimal Requisite Facilities

Sl No Particulars
1. Cool, dry well-ventilated cover:d sheds for Used oil and Off specification products and

process activities within premises and dedicated hazardous storage area for temporary
storage ofhazardous waste generated during utilization process.
Compatible containers with an unbroken screw top lid for used oil.

Firefighting system with alarm in the Used oil handling area.

Shredder and ETP

Fumes extraction system followed by APCD like wet scrubber near plastic shredding

and extruding area. ’
"
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STANDARD 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

other Lead Scrap/Ashes/Residues etc.

1.Requirements for seeking permission for import of Lead Scrap/ Used Lead
Acid Batteries forrecycling

1.1.1  Any Unit desirous of importing lead scrap/ used lead acid batteries should have valid
authorization from the concerned SPCB/PCC under Hazardous and Other Waste
(Management &Transboundar ' Movement) Rules, 2016. The requirement (pertaining to
recycling facilities and standard operating procedures) for grant of authorization to such
Units are given in this SOP at Annexure-I;

1.1.2 Import of the used lead batteries should be done in pallets and it should be either stretch
wrapped or shrink wrapped to the full height of the pallet stack and should be air tight to
avoid any gas within the pallets. The wrapping shculd 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:

1.1.3 Imported used lead acid batteries should have the caps of cells properly tightened in place
at the time of transportation.

1.1.4 For considering applications for import ot lead scrap/ used lead acid batteries, the
following are also required along with filled up application in Form-5;

i. Valid Consent to Establish (CTE), Consent to Operate (CTO) under W ater (Prevention
and Control of Pollution) Act, 1974 and Air {Prevention and Control of Pollution) Act
1981;

ii. The analysis reports of stack emissions, waste waters, ambient air, .work zone
environment, soil and ground water specially in respect of lead content;

. The latest blood analysis report in respect of blood lead level of workers engaged in
the Unit from accredited laboratories;
iv. Justification notes for import of lead scrap/ used lead acid batteries:

v. Geotagged photographs & geotagged video of running plant and facilities including
pollution control devices;

vi. Acknowledgement for receipt of copy of application from concerned State Pollution
Control Board (SPCB) / Pollution Control Committee (PCC);

1.1.4  In addition to the above, those desirous of importing used lead acid batteries (Rains &

Rinks) have to fulfil the following requirements:
i. Should have registration on the EPR Portal under Battery Waste Management

Rules, 2022:
ii. Should have registration on the EPR Portal under Plastic Waste Management

Rules, 2016 and amendments thereof;

Waste Management -lll Division, CPCB-Delhi
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jii.  Should have automatic battery breaking system having acoustic enclosure, dust and
fume extraction system as well as wet separation system for lead and plastic;

iv. Should have mechanical facility for draining the acid from batteries into the acid
collection tank; and .

v. Should have rctary furnace with air pollction control system.

Waste Management Il Division, CPCB-Delhi
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Annexure-l.

STANDARD OPERATING PROCEDURES
Recycling of Lead Scrap/ Used Lead Acid Baiteries

1. Grant of Authorization by SPCBs/PCCs

..l Any person who desires to set up a recycling Unit for recycling of lead bearing
waste such as scrép/used lead acid batteries, Lead acid battery plates,
Radio, Racks, Rains, Rinks, Rakes, Ropes, Rono, Rents, Relay, Rails and
‘other lead scrap/ashes/residues etc. shouid submit an application in Form1 of
Hazardous 'and Other Wastes (Management and Transboundary Movement) Rules,
2016, accompanied with copies of the following documents for *Ye grant of the
authorization tc concerned SPCE/ PCC.

i.

vi.

Vii.

viii.

Consent to establish granted by the State Pollution Control Board under the Water
(Prevention and Control of Pollution) Act, 1974 (25 of 1874) and the Air (Prevention
and Control of Pollution) Acl, 1981 (21 of 1981);

Consent to operate granted by the State Pollution Control Board under the Water
(Prevention and Control of Pollution) Act, 1974 (25 of 1974) and/or Air (Prevention
and Control of Pollution) Act, 1981, (21 of 1981):

In case of renewal of authorization, a seif-certified compliance report in respect of
effluent, emission standards and the conditions specified in the authorization for

hazardous and other wastes;

Process flow chart of recycling or reprocessing of lead scrap/ used lead acid
battery scraps along with the details of equipment installed,

Proof of installed capacity of plant and machinery as per registration issued by
District Industry Centre or any other authorized government agency.

Membership of Treatment, Storage and Disposal Facility (TSDF) for final
disposal of slag after recycling of lead bearing waste;

Details of Air Pollution Control Systems (APCS) installed in the Unit along
with the diagram and their specification:

Details of Effluent Treatment Plant (ETP) for treatment of acidic waste water
and discharge from scrubber:

Details of on-site secured storage (covered) facility for slags generated
during the recycling process:

Details of covered storage space having impervious fooring for storage
of raw material and finished products. Acid proof flooring in used
batteries storage and breaking areas

Waste Management —IIi Division, CPCRB-Delhi
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I.1.2  After receiving the application, the designated officer/officers should examine it
and the shortcomings if any be comniunicated to the applicant within 7 working

days of receiving the application;

.3 After obtaining the required information /documents from the applicant, a dry
inspection has to be carried out by the concerned SPCB/PCC for verification of
the installed facilities. In the inspection report, the inspecting officer/officers
shall certify that he has seen the recycling facility and also shall detail out the
pnllution control equipment installed in the recycling Unit and put his signature:

I.1.4  On the basis of inspection report the SPCB/ PCC, after being satisfied that
the applicant is having environmentally sound technology, requisite
technical capabilities, adequate facilities & equipment, shall grant authorization.
If required, the SPCB/PCC at their discretion may constitute a committee to
examine the proposals seeking authorization and to recommend for grant of

authorization;

I.1.5  The authorization Certificate shall be granted by the State Pollution Control
Board/ Pollution Control Committee along with a Passbook;

1.1.6 The authorization issued is valid for a period of five years, unless the operation
is discontinued by the Unit or the authorization is suspended or cancelled for any
violation of rules/conditions specified in authorization certificate;

.1.7 SPCBs/PCCs is expected to dispose applications for authorization as stipulated
in the HOW(M&TM) Rules 2016 within a period of six months from the date of
receiving application completed in all respect. SPCBs/PCCs shall carry oul
performance evaluation of the pollution control devices including ETP for
assessing adequacy (meaning whether capable of controlling pollution or not) of
pollution control equipment. The inspection report has to be certified by the
inspecting officer/officers that he has seen &ll the poliution control devices which
are part of APCS and ETP in running condition and the devices & ETP are

capable of controlling pollution; and

1.1.8 The list of the authorized recyclers or re-processors should be regularly updated
and placed on the official website of the concerned SPCB/PCC. Statement of
authorized recyclers in the State may be sent to CPCB on yearly basis by all the
SPCBs/PCCs to maintain a centralized list of such recyclers in the country at

‘CPCB wekbsite.

1.1.9  SPCBs/PCCs to ensure that the vehicles designated for transportation of used lead
acid batteries (Rains & Rinks) should meet the criteria laid down at section 5 of this
SOP and should enter the vehicle registration number in the respective authorization
after satisfying thernselves that the vehicle meets the laid down criteria.

Waste Management —IIl Division, CPCB-Delhi '
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2. Minimum required facilities, operating procedures

Type of furnace installed (Rotary/Mandir Bhatti)
a. Rotary furnace with suction hood connected with APCS over the charging point exists.

b. Mandir Bhauti with suction hood connected with APCS over the charging point and
molten metal tapping point exists.

2.1.1 Furpace connected with expansion chamber, cooling tubes/ducts, Cyclone/ Multi
Cyclone, Bag filter with pulse jet/ mechanical shaker arrangement, Alkaline Scrubber
with arrangement of alkali dosing, & connected with ETP, ID fan and stack of minimum
30-meter height. Each stack should have a port- hole (as per specifications given in
CPCB document COINDS-III) with platform for stack monitoring. There should be an
easy ladder for safe access to stack monitoring platform;

2.1.2  Battery—Breaking Processes: After draining the acid there are two modes of braking
of batteries before battery plates are processed for smelting. The first mode is manual
where the battery is cut from top, plates are removed and left over acid is drained.
The second mode is where the battery is mechanically broken along with casing;

213  The facilities required for manual dismantling include suction hood, connected to
pollution control device, arrangement for washing of plastic components before being
sent for recycling and acidic water neutralization facility. All the facilities with capacity
more than 5000 MTA should install mechanical/automatic battery breaking Units;

214 The Unit should have separate covered storage space, having impervious acid proof
flooring with -acid 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 arrester connected with APCS:

215 The Unit should have a ETP plant to treat waste water from battery-
breaking system. The ETP should be based on physic-chemical treatment of waste
water and should have provision for acid neutralization. After neutralizing the acid, for
its-disposal the Unit should follow the consent conditions. The acidic effluent from floor
washing should be channelized into the neutralization tank;

2.1.6  Theautomatic battery breaking system will have arrangement for noise control in the
form of acoustic enclosure, dust and fume extraction system, acid collection and
neutralization facilities and ETP for treatmant of lead and acidic wastewater:

2.1.7  The Unit:should have adequate facilities for the collection and storage of ETP sludge.
The sludge from the ETP plant should be stored in a covered sludge storage facility
and sentto TSDF,;

21.8 Unit should have separate, secured and covered space for storage of residue and
slag generated from recycling of lead scrap/used lead acid batteries and maintain
records of transfer of hazardous waste to TSDF: and

2.1.9  The pallets packaging material should be disposed only to TSDF.

Waste Management —ill Division, CPCB-Delhi
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3. SPCBs/PCCs may prescribe the following standards for Emission /Discharge for Lead

4,

5,

311
3:1i2
3.1.3

314

Lead in work area, NIOSH &-hr avg (mg/ m?): 0.05;
Lead in emission through stack (mg/ Nm?3)* :10.0 (already notified);
Lead in effluents (mg/ ) :0.10 (notified general standard);

Lead in factory premises near boundary wall 24-hr avg (ug/ m®): 1.0;

(* Nm? -normal cubic meter)
Workers Blood lead levels: As a practice, all lead related Units should periodically
examine their workers at least once in year for lead level in blood as well as urine.
Persons with higher lead levels (greater than 42 pg /dl) should be shifted immediately

to non-lead activity areas and given special medical treatmenttill the lead levels come
back to-acceptabie level (10 pg/d).

Steps to minimize fugitive emissions of Lead

4.1.1

4.1.2

41.3

414

4.1.5

4.16

The design of hood /fume collection system from the smelting/ refining operations (from
metal tapping point, charging doors, furnace joints etc.) should be capable of collecting
lead emissions and t.ansfer to the air pol'ution contro! system;

The storage and handling of =ll the raw .naterials, intermediates and products should
be in covered area/ shed having concrete floors and mechanized equipment should be
used to handle these materials as far as nossible;

The floors in the loading area should b kept wet through sprinklers to reduce the
chances of lead particles/ dust getting airvorne; and

Any water used for washing, rain water etc, should be collected through separate pits
(to delink this from the regular drain) for removing metallic lead etc. and the pit should
have fine screens for passage of clear water.

The movement of vehicles 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:

The Unit should have facilities for washing tyres of vehicle entering and going out of
the recycling facility.

The minimum requirement for transportation of used lead acid batteries: (Rains &
Rinks)

The following are the requirements pertaining to the transportation of used lead acid
batteries:

544

Venhicle used for transpoitation shall be in accordance with the provisions under the
Motor Vehicles Act, 1988, and rules made there under;

Waste Management -l Division, CPCB-Delhi
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5.1.2 Transporter shall possess requisite copies of the certificate (valid authorization
obtained from the concernad SPCB/PCC for transportation of used lead acid batteries
by the importer) for transportation of used lead batteries:

5.1.3 Transporter should have valid "Pollution Under Control Certificate” (PUCC) during the
transportation of used lead acid batteries and shall be properly displayed;

5.1.4 Vehicle should be fitted with GPS.

5.1.5 Vehicle should be fitted with mechanical handling equipment such as pallet jack, pallet
lift, pallet truck, lift gate etc. for safe handling of the wastes:

5.1.6 The vehicles invelved in the material handling/transportation of pallet of batteries
should be leakage-proof. The vehicles should be labelled with logo for carrying

Hazardous waste material;
5.1.7 Name of the facility operator or the transporter, as the case rnay be, shall be displayed;

5.1.8 Emergency phone numbers and transport emergency (TREM) Card having details of
chatacteristics of waste (type, properties, chemical constituents, exposure hazards and
first-aid requirements) shall be displayed properly. MSDS must be provided with each
consignment;

5.1.9 Import of the used lead batteries should be done in vallets and it should be either stretch
wrapped or shrink wrapped tn the full height of the pallet stack and should be_air tight
to avoid any gas within the pallets. 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 Imported used lead acid batteries shouid have the caps of cells properly tightened in
place at the time of transportation:

5.1.10 Used lead acid batteries scrap must be transported inside shock resistant and acid
resistant sealed container in upright position due to the risk of leakage:;

5.1.11 The containers must be well packed to the transport vehicle and should not be allowed
to move while being transported. The containers have to be bound, shrink wrapped or

stacked properly to avoid movement:

5.1.12 During the unpacking of pallets of batteries. the workers should be equipped with
Personal Protective Equipment e.g., PPE kil, Eyeglasses, Mask, Rubber Gloves and
Shoes. Also, emergency kits and arrangement have to be readily available. The
containers with pallets of batteries must not be opened during its transportation from
port to the recycling facilities. The containers with pallets of batteries must be allowed

to unload only at the recycling facility;

Waste Management Il Division, CPCB-Delhi
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5.1.13 Vehicle shall be fitted with roll-on / rell-off covers if the individual containers do not
possess the same. Carrying of passengers is strictly prohibited ard those associated
with the waste 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 registered in the National Hazardous Waste Tracking System whenever it

is implemented,;
5.1.15 Each vehicle shall carry first-aid kit, spill contro! equipment and fire extinguisher;

5.1.16 Hazardous Waste transport vehicle shall run only at a speed specified under Motor
Vehicles Act in order to avoid any eventuality during the transportation of used lead

acid batteries;

5.1.17 Educational qualification for the driver shall be as per Motor Vehicles Act, 1888, and
rules made there under and preferably 10" pass. The driver of the transport vehicle
shall have valid driving license for heavy vehicles from the State Road Transport
Authority and shall have a minimum of five years of experience in transporting the
chemicals;

5.1.18 Driver(s) shall be properly trained for handling emergency situations and safety
aspects involved in the transportation of hazardous wastes;

5.1.19 The design of the tiucks shall be such that there is no spillage during transportation;

5.1.20 The loading and unloading of used lead acid batteries should be done through
mechanical means. The manual loading and unloading of used lead acid batteries are

not allowed; and;

5.1.21 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
tbeing used for transportation of batteries should not be used for other purposes.

6. Liability:

6.1.1  In case of environmental damages arising due to improper handling of battery wastes
including accidental spillage during generation, storage, processing, handling,
transporte tion and disposal, the _ccupier (sender or receiver, as the case may be)
shall be iiable to implement immediaie response measures, environmental site
assessment and remediation of contaminated soil / groundwater / sediment etfc. as
per the “Guidelines on Implementing Liabilities for Environmental Damages due to
Handling & Disposal of Hazardous Wastes and Penalty” published by CPCB.

..... ;- IV
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~ Requisite Facilities for utilization of hazardous waste under
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Utilization of Black mass (generated by Lithium Ion Batteries dismantlers/recyclers or e-waste
dismantlers/recyclers) for the recovery of Carbon/Grap

hite material and Metal compounds (Sulphates,

Carbonatcs, Phosphates of Co, Mn, Ni, Li, Cu, Fe, Al & Na) by adopting Hydro-Metallurgy

Procedure o

T =

£ L SR e S LT e ARG

~erant of authorization by State Pollution Control Board (SPCBs)/Pollutio

1

Control Committee (PCCs) for utilization of Hazardous waste

D)

3)

%)

6)

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 CPCB ensuring the following:
4 The hazardous waste (intended for utilization) belongs to same source of

generation as specified in SoP.
b. The utilization shall be same as described in SoP.
¢. End-use/ product produced from the waste shall be same as specified in SoP.

d. Authorization shall be granted only after verification of details and minimum
requisite facilities as given in SoP.

e. Issuance of passbooks (similar to passbooks issued for recycling »f used oil,
waste oil, non-ferrous scraps, etc.) for maintaining records of receipt of
hazardous waste for utilization.

f. Monitor closely the quantity of Black mass generated (generated by authorized
lithium ion batteries dismantlers/recyclers or e-waste dismantlers/recyclers) and sold to
utilizers.

After issuance of authorization, SPCBs/PCCs shall verify the compliance of checklist
and SoP on quarterly basis for initial 1 year; followed by random checks during
subsequent period for atleast once a year. The compliance reports may be submitted to
CPCB.

In-case of lack of requisite infrastructures with the SPCBs/PCCs, they may engage 3
party institutions or laboratories having EPA/NABL/ISO17025 accreditation/

recognition for monitoring and analysis of prescribed parameters in SoPs for

d

verification purpose.

SPCBs/PCCs shall provide half yearly updated list of units permitted under Rule 9 of
Hazardous & Other Wastes (Management & Transboundary Movement) [HOWM)]
Rules. 2016 to CPCB and also upload the same on SPCB/PCC website, periodically.

Such updated list shall be sent tc CPCB.

" Authorization for utilisation shall not be given to the units located in the State/Union

Territory where there is no Common TSDF, unless the unit ensures authorised captive
disposal of the hazardous waste (if any generated during utilisation) or its complete
utilisation or arrangement for transfer to anthorised disposal facility.

In case of the utilization proposal is not same with respect to source of generation or
utilization process or end-use as outlined in this SoP, the same may be referred to CPCB
for clarification /conducting trial studies and developing SoPs thereof.

@S// 1/Page
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Utilization of Black mass (generated by Lithium Ion Batteries dismantlers/recyclers or e-waste
dismantlers/recyclers) for the recovery of Carbon/G raphite material and Metal compounds (Sulphates,
Carbonates, Phosphates of Co, Mn, Ni, Li, Cu, Fe, Al & Na) by adopting Hydro-Metallurgy

n the SoP are bascd on E(P)A notified T

ted

e

o 7 e sour and work Zone taards ugges
and OSHA/NAAQ standard, respectively. However, SPCBs/PCCs may impose more
stringent standards based on the location or process specific conditions.

8)  SPCBs/PCCs shall ensure that the utiliser of Black mass (generated from crushing and
shredding of Lithium-ion batteries generated by batteries dismantlers/recyclers or e-
waste dismantlers/recyclers) shall maintain daily records on National Hazardous Waste
Tracking System (NHWTS). The manifest system should also be generated on
NHWTS.

115.0  Utilization of hazardous waste (H.W.):

[

b

Type of HW

Source of generation

Recovery/ Product

Black mass (under the
Category: A6/ A65/ A66
A68/ A72 of Schedule-II
under HOWM Rules, 2016
accordingly as per the type

| of Li ion Battery)

Generated from dismantling,
crushing and shredding of
waste Lithium-lon Batteries
generated by Lithium Ion
Batteries dismantlers/

recyclers or e-waste

Recovery of Carbon and
Metal compounds
(Sulphates, Carbonates,
Phosphates of Co, Mn,
‘Ni, Li, Cu, Fe, Al & Na)
downstream

for

industrial use.

dismantlers/ recyclers.

115.1 Source of Waste:

Black mass is hazardous material generated by authorised lithium ion Dbatteries

dismantling/recycling units or e-waste dismantling/recycling facilities involved in crushing and
shredding of waste Lithium-Ion Batteries, after physically separating material like copper,
plastics, Aluminum, steel, etc. It majorly comprising of the anode & cathode material; and
categorized as Hazardous waste urder A6/ A65/ A66 A68/ A72 of Schedule-II of HOWM
Rules 2016 where constituents may vary depending on the type of Li ion battery from which
Black mass is generated; which is required to be disposed in an authorized disposal facility in
accordance with condition, when not utilized as resource recovery.

Tuble i. Typical Characteristics of Black mass (BM from 2 types of Batteries studied during

trial run)
g 1 Results
. TEST : Black mass Black mass
NO Unit "
PARAMETERS from Battery | from Battery
type-1 (BM-1) | type-2 (BM-2)
1. pH -] 8.90 - 9.02 6.0 -8.26
2. " Moisture % | 227-34 6.4-8.1
1 —
2|/Page
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Utilization of Black mass (generated by Lithium Ion Batteries dismantlers/recyclers or e-waste

dismantlers/recyclers) for the recovery of Carbon/Graphite material and Metal compounds (Sulphates,
Carbonates, Phosphates of Co, Mn, Ni, Li, Cu, Fe, Al & Na) by adopting Hydro-Metallurgy

""""" o | % | L5-164 | I
Leaching concentrations "

4. Ammonia (as NHa) mg/L 3.68 - 3.77 1.38-1.53
5. Cyanide (as CN-) mg/L 7.15 5.96
6. Sulphide (as S7?) mg/L BDL BDL

7. Phosphate (as POs) mg/L 0.32-0.35 0.3 |

8, Fluoride - mglL 3100-342 | 501.9-548 i
5 Cobalt (as Co) mg/l | 259.6-285.3 | 3.48- 379

10, | Iron (as Fe) mg/l. | 0.462-0.508 | 11.69-12.81
1. Nicke! (as Ni) mg/L 21.9-24.2 | 0.585-0.653
12. Lead (as Pb) ﬂ mg/L 0.17 BDL
13 | Manganese (as Mn) mg/L 777.1-302 | 0.602 0.661 |
14, " Zinc (as Zn) T mglL 0.524 0008 |

s T Alomnium(as AD) | mglL | 98.4-105.7 61.8

6. | Cadmium (as Cd) | mgL BDL BDL
17 Copper @ Cu) | mgll | 234.4-259.8 | 5268-586

[ 18. Antimony (as Sb) ’ mg/L BDL BDL

"19. | Molybdenum ( as Mo) | mg/L BDL BDL

" 20. Mercury (as Hg) mg/L BDL BDL i}
2L Vasadium (as V) E ~mg/L 0.013 1.305

Total concentrations
“22 T Titanium (as Ti) | mg/L BDL BDL
23 Lithium (as Li) ' mg/L | 38500 - 39400 | 25400 ]

BDL: Below Detectable Limit (Sulphide <1.0 mg/L, Pb <0.1 mg/L,, Cd <0.05mg/L,
Sb<0. 1mg/L, Mo<0.5mg/L, Hg<0. Img/L, Ti<2.5mg/L)

ND: Not Detected

be large variation in metal constituents in Black
Mass, depending on type of batteries used in production. SPCBs/PCCs need o
check the characteristics of Black mass (by identifying type of waste Li ion battery
used) prior to issuance of authorization, any significant deviation with respect to
typical values mentioned in the table above may be examined with respect to the
source and available process units or may be referred to CPCB.

Waste Management-I1 Division, CPCB, Delhi ﬂ/l 3f[Page
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Utilization of Black mass (generated by Lithium Ion Batteries dismantlers/recyclers or e-waste .
dismantlers/recyclers) for the recovery of Carborn/Graphite material and Metal compounds (Sulphates,
Carbonates, Phosphates of Co, Mn, Ni, Li, Cu, Fe, Al & Naj by adopting Hydro-Metallurgy

e e

115.2 Utilization process of Black mass at Production Stage:

Hydrometallurgical process is adopted to recover the metal compounds of Co, Mn, N1, Li, Cu,
Al & Carbon from the hazardous waste i.e., Black mass.

Black Mass alongwith water, Sulphuric acid and leaching reagent are fed to the leaching
reactor. pH and temperature conditions are controlled during this process. The leachatc is
separated from the leached material via filtration, and the resulting solid residue (cake). The
cake formed from the filtration of leached liquor is washed with water & collected as
Graphite/carbon material. If the filtered cake contains traces of iron, then the same is re-leached
foilowed by filtration to obtain graphite cake and Iron salt by precipitating the filtrate.

The filtered leach liquor is processed through a purification process through oxidising reagents
and 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 production of copper sulfatc. Post-copper
removal, the cake undergoes further purification/extraction processes to obtain Alumina
(Aluminium Hydroxy Carbonate).

The filtrate generated from purification unit 15 directed to solvent extraction circuit to
sequentially recover manganese, cobalt, nickel, and lithium by using organic extracting
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
:-;axlf‘ate/cobéll carbonate), Nickel salts (Nickel sulfate/ Nickel Carbonate), and Lithium salts

(Lithium Sulfate/Lithium Carbonate).

The raffinatc (the remaining filtrate after iemoval of metal compounds) from solvent extraction
circuit contains mainly sodium sulphate solution which is further processed to produce Sodium
sulphate through MEE route where Sodium sulphate crystals are recovered. The conden:u'e

water generated from MEE plant is recycled in the process for leaching or washings of process
units etc.
Note: In liquid-liquid extraction, the extract is the layer with the solvent and the desired substance,

while the raffinate is the remaining phase depleted of that substance.

A typical process flow diagram is given at figure given below:

Waste Management-11 Division, CPCB, Delhi 4 / Page
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Utilization of Black mass (gencrated by Lithium Ion Batteries dismantlers/recyclers or e-waste
dismantlers/recyclers) for the recovery of Carbon/Graphite material and Metal compounds (Sulphates,
Carbonates, Phosphates of Co, Mn, Ni, Li, Cu, Fe, Al & Na) by adopting Hydro-Metallurgy

Elack Mass
Water. Acid Leaching
P
Cake s
Filwation L Graphite

If Black mass contains Iron i | Iron Phosphate is recovered

v

Oxidising reagents. sl Pyrification
Soda ash < - .
A -—E-—_H
Filaon |t Ieu"cﬁ’g +| Alumina
- ~ -
Filtrate ‘[—-L'u =0 W
TSNS,
r -
& | Manganese Extract Mn salt Eg‘"‘if:gc »| Mn salt
Extraction Smippine | solution > rying
i
Stack - N *_._.._...._.—_...L— v o wfp | T ety
B Raffinate Armosphere i
Akali éc:"ubhca o‘r-‘-&' - o J Cokalt Extract : Cosalt | > Centrifuge s Cosalt L
I Extraction Stripping solution & Drying v & P e
o e . Bag riiter
Raffinate
; Nickel Extact | Nisalt Centrifuge »| Nisalt
(=1 Extaction Stripping | solution % | &Drying - ‘
T e . T R S SRS bR R
Raffinate
¢ Lithium fxtract Li S;_lh e Cenm,ﬂ’g: —p Li salt J :
% -  Extraction Stripping Tl solution & Drying : .
Raffinate
X
Sodium salt - MEE » Sodium salt
solution

Figure: 1-Process flow diagram for utilization of Black mass
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Lithium Ion Batteries dismantlers/recyclers or e-waste
hite material and Metal compounds (Sulphates,

Al & Na) by adopting Hydro-Metallurgy

Utilization of Black mass (generated by
dismantlers/recyclers) for the recovery of Carbon/Grap
Carbonates, Phosphates of Co, Mn, Ni, Li, Cu, Fe,

ion of Biack mass: %

tin Procedure for utilizat

T

e et e e e

115.3 Standard Op
This SoP is applicabie only for utilization of Black mass (generated by lithium ion batteries
dismantlers/recyclers or e-waste dismantlers/recyclers) for the recovery of carbon/graphite
material and metal compounds (Sulphates, Carbonates, Phosphates of Co, Mn, Ni, Li, Cu,
Fe, Al & Na) by adopting Hydro-Metallurgy. These SOPs shall become part of the
comprehensive guidelines of CPCB on waste batteries recvcling, if it involves captive
utilization of black mass generated fronu lithium ion batteries recycling.

The utilizer (unit) shall procure the Black mass from the batteries dismantlers/
recyclers or e-waste dismantlers/ recyclers units complying with comprehensive
guidelines on recycling of waste batteries issued by CPCB and authorised by
SPCBs/PCCs, in leakproof HDPE bags in trucks registered with SPCB/PCC fitted with
requisite safeguards ensuring no spillage. ‘

2)  There shall be a designated space for unloading/ keeping of HDPE bags of Black mass
in storage sheds. The receiving waste shall be placed abovs the ground on a paliet,
enclosed with low raise parapet wall to contain spillages, if any, alternatively, the bags

may be placed above spill containment pallet.

1)

3)  The Black mass shall be stored in designated covered storage area (with caution sign)
within premises on pallets placed on acid proof brick/tile lined floor area.

4)  The unit shall provide separate storage tanks for other raw materials of utilization
process i.e., solvents, reagent chemicals, intermediate raffinates, acids etc in dedicated
storage area on acid proof brick/tile lined arca within premises with caution sign.

5) The Storage and utilization area should have equipped with proper firefighting

equipment and fire hydrant system to avoid the fire hazard especially in solvent storage

area.

The Unit shall obtain necessary PESO license if required as per threshold quantum of

solvents stored for the purpose of utilization process.

(@

7  The entire utilization process ar=a shall have leak-proof and acid proof tiles with
adequate slope to collect spillages, if any, and shall be transferred to ETP or reaction
tanks, as the case may be, through chemical process pump.

8)  The unloading, storage, transfer and other handling of Black mass in entire utilization
process shall be carried out through dedicated mechanical means minimizing manual

intervention.

9)  The unit shall ensure that the said utilization process and its associated activities shall
be demarcated separately within premises.

10) The unit shall provide a suction hood connected to a bag filter system to control fugitive
emissions during the charging of Black Mass (Particulate Matter) into the reactor.

Waste Management-I1 Division, CPCP, Delhi
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\ Utilization of Black mass (generated by Lithium Ion Batteries dismantlers/recyclers or e-waste

' dismantlers/recyclers) for the recovery of Carbo

18Y)

i2)

13)

14)

15)

16)

17

18)

19)

20)

Waste Management-11 Division, CPCB, Delhi

The unit shall provide acid proof suction ducts connected to receive acidic fumes if an y
from the reactors (leaching and extraction units). These ducts may be connected to a
common manifold duct, leading to an alkaline scrubbing system.

The unit shall provide bag filters to control metallic salt dust generated from the salt
crushing process.

The unit shall provide fume extractions system followed by activated carbon filter 1o
control VOC fumes in the solvent extractiou uni area.

The treated gases / dust emissions from above mentioned pollution control systems shall
comply with the emission standards and then only be released in the atmosphere
through dedicated stacks. The stack height shali be a minimum of 30m from ground
level or as prescribed by the concerned SPCB/PCC, whichever is higher.

Treatment and disposal of wastewater - Wastewater generated from the process, tloor
washing, spillage, reactor washing, scrubber bleed, condensate from MEE etc. may be
reused in the process or treated physio chemically in an ETP to comply with wastewater
discharge standards and may be sent (O CETP for final disposal as prescribed by
SPCR/PCC. In case of zero discharge, the treated waste water from ETP may be
managed as per conditions stipulated by the SPCB/ PCC.

The treated effluent shall be discharged in accordance with the conditions stipulated 1
the Consent to Operate issued by concerned SPCB/PCC under the Water (Prevention

and Control of Pollution) Act, 1974,

SPCBs/ PCCs shall ensure that recovered metal compounds containing traces of other
heavy metals as impurities; may be permitted for end usage by industries only subject to
meeting the criteria as supplementary material [as menticned in section 115.4 (1}] and
in no case shall be permitted for use in the frod, pharme, animal feed, cosmetic, nutricnt

or fertilizer sector.

Further, any fraction of recovered material not meeting the end usage quality
requirements of downstream industries shall be treated as hazardous waste, which may

be sent for co-processing in cement piants 0~ disposed through TSDF.

The hazardous wastes (namely floor scrapping Jsweepings, 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 caution
sign and be sent to authorized common TSDF or other authorized facility within 90

days from the generation of the waste in accordance with the authorization issued by the

concerned SPCB/PCC. Such storage area shall have proper ventilation.

The unit shall ensure that the Black mass is procured from the industries, which have

valid authorization from the concerned SPCB/PCC as required under HOWM Rules,

2016.

Transportation of Black mass shall be carr
(utilizer) only after obtaining authorization fro

ied out by sender (generator) or receiver
m the concerned SPCB under Hazardous

M 7|Page

n/Graphite material and Metal compounds (Sulphates,
Carbonates, Phosphates of Co, Mn, Ni, Li. Cu, Fe, Al & Na) by adopting Hydro-Metallurgy

S




Utilization of Black mass (generated by Lithium Ion Battcries dismantlers/recyclers or e-waste  ° /
dismantlers/recyclers) for the recovery of Carbor/Graphite material and Metal compounds (Sulphates,

Carbonates, Phosphates of Co, Mn, Ni, Li, Cu, Fe, Al & Na) by adopting Hydro-Metailurgy .

s e

and Other WasteS-(Manageme n Tnsboury me) Rules, 2016: isite
manifest document shall be followed as laid down under the said Rules on national

e

hazardous waste tracking system.

21y Prior to utilization of Black mass, the unit shall obtain authorization for collection,
storage and utilization of Black mass from the concerned SPCB/ PCC under Hazardous
and Other Wastes (Management and Transboundary Movement) Rules, 2016.

22) 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) specific to the process operations involved and type of chemicals
handled as per Material 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) In case of environmental damages arising due to improper handling of hazardous wastes
including accidental spillage during generation, stcrage, processing, transportation and
disposal, the occupier (sender or receiver, as thc casc may be) shall be liable to
implement immediate response measures, environmental site assessment and
remediation of contaminated soil / groundwater / sediment etc. as per the “Guidelines
on Implementing Liabilities for Environmental Damages due to Handling & Disposal of

Hazardous Wastes and Penalty” published by CPCB.

24) During the process of utilization and handling of hazardous waste the unit shall comply
with requirement in accordance with the Public Liability Tnsurance Act, 1991 as

amended, wherever applicable.

The unit shall provide suitable fire safety arrangements and flame »roof electrical

nJ
n

fittings.

115.4 Product Usage / Utilization

1) The recovered materials, ie., graphite/carbon material and ‘metal compounds (such as
sulfates, carbonates, and phosphates of Co, Mn, Ni, Li, Cu, Fe, Al, and Na), shall be
permitted for use in industries only under the following conditions:

I | The recovered materials shall meet the quality criteria as supplementary material for
downstream industrial usage with respect to purity including BIS quality specifications
if any. Accordingly, the SPCBs/>CCs shall monitor the quality of recovered matcrial
required for domestic end users and the applicable standards such as BIS
specifications.

|2 The end use of recovered materials i.e., Graphite/ Carbon materal and metal
compounds (Sulphates, Carbonates, Phosphates of Co, Mn, Ni, Li, Cu, Fe, Al & Na)
shall not be utilized in the food, pharma, animal feed, cosmetic, nutrient or fertilizer

WS

sector in any form.

8|/Page
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\\ . Utilization of Black mass (generated by Lithium Ion Batteries dismantlers/recyclers or e-waste
g dlsmantlers/recyclers) for the recovery of Carbon/Graphite material and Metal compounds (Sulphates,
Carbonates, Phosphates of Co, Mn, Ni, Li, Cu, Fe, Al & Na) by adopting Hydro-Metallurgy

— e T - —

1.3 The recommended industrial uses of Reco* ered Prdu"s fr the Bla mass rh

hydro-metallurgical route are as follows:

. ) " o a——
( S. No. C Name of products End Use in industries for production of
. Industrial Electrodes |

!

i\ 1. Graphite/Carbon material
2]

- Copper Salt Pigments, paints, Varnish o
4, Pigments, Glaze, Ceramics

Manganese Salt
Catalyst,ﬂ

~5 [ Aluminium carbonate Solid (Alumina) Co-.processing in Cemenﬁ’!ﬁﬁf

ri_ Cobalt Salt Pigments, electroplating, |
i Ceramics, Paints, Pigments, purified cobalt,
F sale o
6. Nickel Salt Catalyst, Electroplating, ‘I

Ceramics, purified nickel salt
od lithium salt

Z. Lithium Salt Glass, Ceramics, purifi

" ron Salt

8.
RS o ey 05
L 9. Sodium Sulphate

e e e

Paints, Pesticideg |

Paper, Speciéilty Chemicals ;

2) Any fraction of recovered material not meeting the end usage quality requirements of
m industries shall be treated as hazardous waste, which may be sent for re-

downstrea
ough TSDF.

processing or cO-processing in cement plants of disposed thr

3) The unit shall label its products L.¢. Recovered metal compounds/ Graphite prepared by
utilizing aforesaid Black mass as “This Carbon/[metal] salt has been prepared by utilizing

Black mass ( generared in crushing and shredding of Lithium-ion batteries) "

115.5 Record/Returns Filing

1) Theunit shall maintain a passbook issued by concern spCB/PCC and maintain details of

each procurement of Black mass as mentioned below:
. Address of the sender
. Date of dispatch
- Quantity procured
. Sealandsigpatur® ofthe sender
_ Dateof Receiptinthepre mises

Above records shall also be maintained on National Hazardous Waste Tracking Systent.

2) Alog book with information on source and date of procurement of Black mass, date
wise utilization of the same, hazardous waste generation and its disposal, etc. shall be
‘maintained including analysis report of emission monitoring & eftiuent discharged, 23

applicable.

3) The unit shall maintain records on sales details of the recovered products (manufactured

% by utilizing Plack mass).

generated, utilized and disposed as
gjpPage

4) The unit shall maintain record of hazaraous waste

Wasie Managemem-!l Division, CPCB, Delhi g{/"
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Utilization of Black mass (generated by Lithium Ion Battenes'dlsmantle
dismantlers/recyclers) for the recovery of Carbon/Graphite material and M.eta[ compounds (Sulphates,
Carbonates, Phosphates of Co, Mn, Ni, Li, Cu, Fe, Al & Na) by adopting Hydro-Metallurgy

e ———

per Form-3 & also file an annual
Rules, 2016, to concerned SPCB/PCC.

The unit shall submit quarterly and annual information on hazardous wastes consumed,

5] S
its source, products generated or resources conserved (specifying the details like, type
and quantity of resources conserved) to the concerned SPCB/PCC.

6) The unit shall use NHWTS to manage the manifest, enter daily records of quantity

generated, disposed, etc.

115.6 Standards
Source emissions from the stack connected to reactors/ process unit shall comply with

!
) the following Emission standards or as prescribed by the coneerned SPCB/PCC,
whichever is stringent:
Particulate Matter 50 mg/Nm*
Manganese as Mn 5 mg/Nm’
Salphuric acid mist 50 mg/Nm? _
Total Fluoride 25 mg/Nm’ |
e TOC [ 20 mg/Nm’ _
2)  Work zone emission in the work zone area shall comply with the following standards:
PMio 5 mg/m’ TWA* (PEL)
Sulphuric acid | 1 mg/m’ TWA* (PEL)
Hydrogen Fluoride | 3 ppmTWA* (PEL)

Fluorides (as F) 2.5 mg/m® TWA* (PEL) |

Manganese compounds (as Mn) 5 mg/m’ # _
Cobalt meial, dust, and fume (as Co) 0.1 mg/m’ TWA* (PEL)

Copper Dusts and mists (as Cu) | | mg/m’ TWA* (PEL)
Nickel | 1 mgm " TWA* (PEL)

*PEL - Permissible Exposure Limit.
*Time-weighted average (TWA)- measured over a period of 8 hours of operation of process.
# - A ceiling limit is one that may not be exceeded ‘or any period of time, and is applied to irritants and

other materials that have immediate eftects.

3)  Monitoring of the above specified parameters for Source emissions and Work 7zone
emission shall be carried out quarterly for first year followed by at least annually in the
subsequent year of utilization. The monitoring shall be 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.

4)  Standard for wastewater discharge: Treated efflucnt shall be discharged in accordance
with the conditions stipulated in Consent to Operate issued by concerned SPCB/PCC
under the Water (Prevention and Control of Pollution) Act, 1974. In case of (1) zero
discharge as per consent or (ij) non-availability of the common Effluent Treatment Plant
(CETP), the unit shall achieve zero discharg= by setting up adequate captive treatment
facility.
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Facilities for utilization of Process residue snall be preferably located in a notificd
industrial area or industrial park/estate/cluster and in accordance with Consent to

Establish issued by the concerned SPCB/PCC.

Size of Plant and Efficiency of Utilisation

During trial study, a total of 21.5 Tons of Black mass (14.9 Tons of BM-1 & 6.6 Kg
of BM-2) was utilized. Accordirgly, based on the available metals in the respective
black mass samples the total metal recovery is 90% for cobalt; 93% for Nickel; 96%
for Manganese; 83% for Lithium; 73% for Copper; 76% for Iron; 76% for
Aluminum; and 97% for carbon shall be achieved. Therefore, based on the type of
Black mass (generated from various types of Li ion batteries) requisite facilities of
adequate size of storage shed and other plant & machineries shall be installed

accordingly.

Online detectors/ Alarms/ Analyzers

In case of continuous process operations, online emission Analyzers for PM, HF, and
TOC in the stack shall be installed and the online data be connected to the server of the

concerned SPCB/ PCC.

115.10 Checklist of Miniinal Requisite Facilities™:

S1. No | Particulars )
i | D ied e Toreceving black mas, "

' Dedicated storage space under covered shed, for storage of Black mass bags or
containers: raw chemicals, solvents. Pallets to store bags containing Black Mass.
Containment of storage space with low raise wall/ bund.

2 Acid and solvent storage tanks shall have proper ventilation, acid proof—_ti'i&k —“%

‘ lining, proper slope and collection pit with caution sign under cool, dry, well- |
ventilated covered sheds shall have proper slope and seepage collection pit to
collect seepage / floor washing. -

3 Storage and utilization area should have equipped with proper firefighting
" | equipment including fire hydrant system. ]
i & Sign boards indicating, storage, process, product and hazardous waste areas.
5 Mechanised systems - for unloading, storage, transfer and other handling of Black |
' mass in entire utilization process. _ I
.1 6 Suction hood connected to d bag filter system (to control dust emission) whtle

| E—_

charging the Black Mass into the reactor. I

ok uleese
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TA
reactors (leaching and extraction units) for control of acidic fumes. The scrubbing

| unit shall be connected to stack B |
[ 87 Bag dust collectors to the salt crushing processes connected to stack |
. : 9“ Fume extractions system followed by activated carbon filter in the solvent
! extraction unit area connected to a stack. \
_T 10 Wastewater generated from the process, floor washing, spillage, reactor washing, |
' " | scrubber bleed, condensate from MEE eic. may be reused in the process or treated |
physio chemically in an ETP to comply with wastewater discharge standards and |
| may be sent to CETP for final disposal as prescribed by SPCB/PCC. f
* - 1 | Separate Leaching reactors for each stage of process
12 Filtration units [
— J
| 13 Extraction reactors (solvent / acid based) |
| o B |
14 Stripping units |\
Il 5. Centrifuges E
4. | Crystallization units. i
o .
' |7 | Evaporation/ drying units i
I . 18 Crushing units
| | MEE unit, !
| 1Y, |
: 20 Stack - to have sampling port, platform, access to the platform etc. as per the
| guidelines on methodologies for source emission monitoring published by CPCB
; under Laboratory Analysis Techniques LATS/80/2013-14. The air pollution contro]
i systems (fume scrubbers and bag dust collectors shall be connected to stack of
3 height 30m or more as may be prescribed by SPCBs/PCCs.
71 Online analyzers - for PM, HF, and TOC in the stack in case of continuous process
operations. |
! |
EE S 2 2
Waste Management-II Divisicn, CPCB, Delhi 122/Page




