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BEFORE THE NATIONAL GREEN TRIBUNAL,
WESTERN ZONE BENCH, PUNE
In
0.A. No. 190/2016(WZ)

Maj. Gen. S. C. N. Jatar (Retd) ..Applicant

Versus

The Municipal Corporation of the Pune City & Ors. ...Respondent(s)

Compliance affidavit filed on behalf of Central Pollution Control Board
(CPCB) i.e. Respondent No. 06, in furtherance of the directions of Hon’ble

NGT, WZ vide order dated 25.10.2021.

I, Shri Bharat Kumar Sharma, s/o Shri. D.P Vishwakarma aged 48 years, working
as Scientist ‘E’ and Regional Director in the Regional Directorate, Central
Pollution Control Board, Pune, do hereby solemnly affirm and declare that I am
fully conversant with the facts of the case and hence, competent to swear this

compliance affidavit on behalf of the Respondent No. 6 - CPCB humbly submits as
under:

1. Vide Order dated 25.10.2021, Hon’ble NGT (WZ) directed CPCB to file set
of documents as to the latest Guidelines and Instructions issued to the
stakeholders.

2. In furtherance of the aforesaid directions of Hon’ble NGT, Respondent No.
6 is filing the following set of documents, the details of which are as under:

(a) Solid Waste Management (hereinafter referred as ‘SWM’)
Rules, 2016: As per Rule 15(g) of SWM Rules, 2016:

“The local authorities and Panchayats shall- direct waste generators
not to litter i.e. throw or dispose of any waste such as paper, water
bottles, liquor bottles, soft drink canes, tetra packs, fruit peel,

wrappers, etc., or burn or burry waste on streets, open public spaces,

MANISHA
SAMEER CHITNIS
UNE (MAHARASHTRA)
REGD. NO. 20258
EXP. DATE
0710312025
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drains, waste bodies and to segregate the waste at source as prescribed
under these rules and hand over the segregated waste to authorized the
waste pickers or waste collectors authorized by the local body.”

The copy of the SWM Rules is annexed herewith and is marked
as Annexure —I.

(b)  Selection Criteria for Waste Processing Technologies -
Selection of appropriate technology is one of the key considerations
for success of a waste management system for a particular town/city
besides taking consideration of other aspects like resource recovery,
environmental soundness, financial support, involvement of
stakeholders / public and institutional capability. (In compliance with
Hon’ble NGT Order dated 25" May & 1% August, 2016 in O.A No.
199 of 2014, titled as Almitra H. Patel & Anr. Vs. Union of India &
Ors.)

The copy of said document is annexed herewith and is marked
as Annexure-IIL.

(¢)  Guidelines for Management of Sanitary Waste —
Provisions of Sanitary Wastes in Solid Waste Management Rules

(SWM), 2016. According to the provision of
Rule 3(46) of Solid Waste Management Rules, 2016, ‘solid waste’
was categorized as follows: solid or semi-solid domestic waste,
sanitary waste, commercial waste, institutional waste, catering and
market waste and other non-residential wastes, street sweepings, silt
removed or collected from the surface drains, horticulture waste,
agriculture and dairy waste, treated bio-medical waste excluding
industrial waste, bio-medical waste and e-waste, battery waste,
radioactive waste generated in the area under the local authorities.
Further, as per the provision of rule 14(i) of SWM Rules, 2016.
Central  Pollution Control Board has a provision to
“publish guidelines, from time to time, on environmental aspects of
processing and disposal of solid waste to enable local bodies to
comply with the provisions of these rules™. Therefore, in exercise of
the power conferred by section 14(1) of the
Solid Waste Management, Rules, 2016 and the objections and
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suggestions received from the public, the Government of India ,"' &

through CPCB has framed the guidelines on sanitary waste ;
management to ensure proper disposal of sanitary waste.

The copy of the said document is annexed herewith and is marked
as Annexure —IIIL.

(d) Guidelines for Disposal of Legacy Waste (Old Municipal
Solid Waste) : Hon’ble NGT directed CPCB to propose Standard
Operating Processing (SOP) for implementation of Bio-mining and
Bio-remediation of legacy solid waste. CPCB prepared Guidelines on
“Disposal of Legacy Waste (old MSW)”.

The copy of the said document is annexed herewith and is marked
as Annexure —-IV.

(e) Clarifications_on_Buffer Zone Guidelines — CPCB issued
guidelines on Buffer Zone around waste processing and disposal
facilities in April, 2017.

Subsequently, Central Monitoring Committee constituted under Solid
Waste Management Rules, 2016 suggested MoEF&CC to revisit the
buffer zone in respect of distance. The Central Pollution Control
Board in its 182" meeting agreed for revisiting of Guidelines. It is
decided that following changes have been made as mentioned at page
no.13 of aforesaid Guidelines; (Land of 200-500m from the boundary
of the processing unit is excluded for setting up the facilities but it is
mandatory outside the project site as "No development area" for 30
years; "No development area" can be utilized for agriculture purpose.)

The purpose of this Guideline is to specify adequate separation
distances between solid waste management facility and its
surrounding area having different land usage characteristics. To
achieve the purpose, these Guidelines aim to:

« minimize the risk of adverse impacts on the environment (land, air,
water, noise pollution) and the impacts on the Public Health.
« inform and support strategic land use planning decisions and prevent



e

encroachment of controlled areas.
* Generate/ develop public acceptance for solid waste treatment and
disposal Infrastructure.

* Encourage new technological innovations for processing facilities
with minimal land requirement.

The copy of the document is annexed herewith and is marked
as Annexure -V,

(f)  Guidelines for Carcass Disposal —

In India large number of cattle die of natural causes in villages and
municipal areas every year, However, there is no organized and
scientific system for the disposal of carcasses, in the absence of
which, it has become a major environmental hazard. In most cases,
whereas the hides are removed for leather, the remaining carcass is
left to putrefy in open without any control resulting in highly repelient
stench permeating into surrounding atmosphere. As no enclosure is
provided, vultures and dogs are attracted to such sites polluting the
environment and creating health hazards and can also cause air
accidents.

Further, it is mandatory under Prevention and Control of Infectious
and Contagious Disease in Animal Act, 2009 to dispose-off the fallen
animals/carcasses properly. This guideline outlines available methods
for carcass disposal, the related environmental issues. The required
pollution control measures to be implemented and the way for forward
to address issues related to carcass disposal in the country.

The copy of the document is annexed herewith and is marked
as Annexure -VI.,

(g) Directions issued on 15.04.2019 under section 5 of Environment
Protection Act, 1986 to the Secretary, State Urban Development
Departments (All States) & Chairman of All State Pollution Control
Boards (SPCBs) / Pollution Control Committees (PCCs), for
implementation of the Solid Waste Management Rules, 2016.
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The copy of the direction is annexed herewith and is marked
as Annexure —VIIL.

(h) Directions issued on 27.01.2021 under section 5 of
Environment Protection Act, 1986 to the Chairman of All
SPCBs/PCCs, for enforcement of Provisions of Solid Waste
Management (SWM) Rules, 2016 regarding bio mining of legacy
waste.

The copy of the direction is annexed herewith and is marked
as Annexure —VIIL

That in light of the above submissions, it is respectfully prayed that this
Answering Respondent No. 6 i.. CPCB shall abide by any order or

directions passed by this Hon’ble Tribunal.

Deponent

Noted & Registered
At.Sr.No...\22 2022

VERIFICATION

It is verified that the content of this Affidavit which is based on official
record and information available in the office are true and correct. Nothing
has been concealed therein verified on this day z"_‘j of February, 2022 at
Pune.

BEFORE ME

MANISHA SAMEER CHITN!S
NOTARY
GOVERNMENT OF INDIA
Deponent
02 FEB 2022 =R
Zounsel of Respondent no. 6- — / A —— _
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= Ho o THA0-33004/99 REGD. NO. D. L.-33004/99

d ShT
The Gazette of India

EXTRAORDINARY
9T [I—EUS 3—3U-WUE (i)
PART II—Section 3—Sub-section (ii)

IR | TRV
PUBLISHED BY AUTHORITY
| 861] 2 faoelt, TR, MU 8, 2016/ 19, 1938
No. 861] NEW DELHI, FRIDAY, APRIL 8, 2016/CHAITRA 19, 1938

TGN, A AR Sy TRE w3y

Frferg==T
7% f&=AY, 8 =rf=r, 2016

1.3, 1357().—= 19 AqT9ce Taga 7w, 2015 FT T2T ARG G & TAE, 99 AT JAqarg

Tiaad HATAT dl AT |, AAL.451 () T 3 57, 2015 & A F TS9O+ 91 11, @2-3, 37
gT (i) ®§ St A & werte e o, e sae ywtiEa g arer sarted safeat ' T o
Sferee (FEred 37 gATere) A 2000 T SAfEia Fod g0 3T ATS=AT & FIT 319 STqf9rte Jeee =,
2015 3 TR F TG | 9T Taei 6l STafer shl T F T3 AT S AT AT 617 o)

ITH TSI %00 STAFT ST & a3 7, 2015 FT ITee F:0 18 4,

Fratha safa F daw sy fRmt 92 grea oty gt feoaforat 97 e 9 gy a9 E |7
T A= BT T o

T (&) srfafaaw, 1986 (1986 =T 29) Fr «mer 3, 6 ¥ 25 FTT Y& ARRAT T TAT

T g AT AL B AT (Y 0 garer) e, 2000, 39 arat & e srfenria wea gu g &
StershaoTt & Tger fohaT s 8 AT fohw ST T o TRt T 2, T Rt ST ST TerSel BT Yeed F: 6
foru feforfera e st 8 et

1. Gfereq 7 oK W~
(1) == fRmt =71 wfere Jm o sfaree yeem e, 2016 )
(2) & TSI § T THTE 6T AT T i |

1750 GI/2016 )]
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2 THE GAZETTE OF INDIA : EXTRAORDINARY [PART II—SEC. 3(ii)]

2. 9N gFT- ¥ o wow agdl e REm, agdt g % oA, ana F AT #iY SEerEr
SRLFT G TAT UG ST T, AT &A1, Aregi~a s Ty, AT 3 & T &=,
AT, AT o, dEEE T gAY, TT TITIET, 9w i S, TS oY Fead a3l &
TASAT, THI-H9T T FHHL; AT LR FIT TAT AT i, TiHE a9 Uidarias qaged & eIl i
Fefar i Iar ot safore wataer (Fwer) satar=am, 1986 F srefier sront & svT o et 3 arefie
a8, % Torara woaw =g, "ientas, arforsas s Y oft s Se-smamefr o safare sfet 9 g
-
3. qfaTaTd- (1) == =t &, 5t 9 o "a9 & seerm st 7 21,- (1) “Frasidl FEE R T
sl T fErermear & Siferew wared 1 gem Sahg e sadfoa w8 et ahear afivm §;
2. “SETgeEt SRR’ ¥ siwfSE ¥ oorwra § Sfew werd #v gew g Geed smafaa wre
IERIECIERIE IR E
3. "grfder" & ForlReta, e wgur REEer a1 ar wguer ey afuta gy R sgiEer % s=res
AT orgY TATHI ATFEFTor AT 31 Srferee & sHeheor o fAaer & Icawardt et s srfsrareor =it
¥ TE AT AT
4, ‘Sifaw &7 § quulea quitre” & w7 U FaHE quRi Jfwa ¢ BE gaw Sita T a3ea)
feahre Ao & Awiga foha ST T §;

5. “Saw A & o= whrar afena & S s & 9o s 9 #1339 & o
TESIAT 6T ST AT TaTe FT S TEHT STTHEA T AT a1l €

6. "Aiewr" ¥ FIE =7 AT FOAT Al g S Gl TSR #ie sae F e Fwr artolas B
AT &

7. “wemadt afem” & vEr G R et st € S 5 A | sfees f dentia s
ATAT 21 raferse sEerwo guT e qieT % =3t A sefea B sem =& 3 sfare &
TEERT AT fAaere et gierar & forg smafea ot o & e sefem B sosm;

8. 'ATE wTAT # Srufdree Saurew" & AN ¢ ¥ THF siavia sfEa 100 .. wfafes & 3w & afes
ATrte AR FXd & AT TAH Feal T TR (ST SrET IUHAL, ST TEhte & [AAmm a1
SUFHT, T R, EsE a7 2ae dFe A Ha«al, TEIari, T g, THhat, wiesi,
Freafammet, avr dfers weamst, grEmamE, geal, arvsas: TTaEre, el IS €&,
wefeamt o g afaet g st wae o 2;

9. "Iu-fafd" & wuriiw ek, ST g ST wfgg i g EreAtorT g, sraw sfeenTiaT arer e
F = st T T E q AT T AT a5 o, et R e
Aty 2

10. “SETOMT TR & AT % HTSEETY Y ST ST 5T TT TR AT ergdt &t sif s 2;
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1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

"Saeefier Srafrse” T weATiRed, FTS FET AR T FATAAFT ATHAT T BISHT AL-SATATHAVIT,
T-A=H, - 3T, T-TREFeAT 3 ATiAte feda g St 1500 v ey aia
.37, & =AW FAI 5 719 g,

“HPIEHTU” T ST TaTe FT GEASET THET Sqaterd i UFh Ut Haf=a g i €;

BRI’ T TAT AT AT FH AT & S IS FAT FA F o0 AT FAT w=rar iy F o wrd
e o forT araEft T o waTe Fee i ST #ear € AT FAT €

“Og TEERK & T A Gieas S9TeEt 7 st iEnarst § sfrared Sgat w1 ot w7
T Ig ATYIYA, T T F2A 6 O F=dt ATt & & F A7 AT F &0 & =9 § 1500 v FAT
T 31ferh FAIIF Tod aTer -9 STasaoie ST AL-qA=hoi I 316 STqTerse T ST AT €

"o wEER" & ST STAFH STt F YHERLT F ATIFHAH FIA F forw faedy g2 qiaars

FT TITIAT T IUTEA & & & Feveqq [@=nor TR qrigt it TiasE T Jfew5a g arth
TEERT AT e # forw sraforse i1 7w qfvegs 3T us;

“Mue” & sqorer, ader Sier, araeft a1 % Sguer a9 99t AT GierEt F AR R U o o
HTAT 1 7 T Affase gff 9% 690 & Ui AEieree 3 qriee #Y ithT T T A T,
TS ST TAGT AT T 1= A7 AT T2 g fHoem «fnm g

o IRE®enT A" F =TT T I HHIHE ATIACE] SIE heh g0 U & TH, HteAreft &
T AT, FAT RS e wgfua atsar snfy sfea €;

"ER-EIR UG & FX, A, ATOTs s, HETadi, demd I7 T o7 i sareiT
TRERT | ET TF ST 36 Aq(AE AT HUZT FHAT A o aid (ohell e |,
FHTSIT AT AT AATEHE, T SAATHI, AT(OTSTH AT HEAWTT FHFetad 7 TRE | a0 T T390
ZT< a7 Tt srfafRa s & 3 sraforse w1 wargor A of s &;

U FATASE” | S-FAF 0T Aaferes o7 it Teft &7 FeT-Fwhe |7 fo=1 srafaree afwa 2
3T e dad (A= AT, I TAAFRNT ATIACE, TTE[ ATIAE ST FFTEAFHT A0 AT
T &A1TE AT o7 2

“gaur e’ T ST FeAET e F o fgidt w ared e fear o st F e w
T orgdt T (R ETRT START 61 915 &S S T3S &

"ReTRa SaTes TRE" & THRT ITTET % S{ad F1 % 3T T T A 52 & SAqHd Ta4T &
form, GRS SoaTat S weTRed, oA, F iiT FiEses Tl ST o R SeuTes o Scaariid
Ao 2;

“glaer” & tET w1 T gt ¢ SEE 2w sfore way e st g o,
ST, HAGOT, TAHHT, TEHERLT, ITAT AT e e 3 sar 2;
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23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

"SR & = Rt qEn/ererEr su-fateat & fRe F s F forg sutafeet F e smforse
ST AT SAITArse JEHERTT F FATAST A [Araer giaemstt ax a9 U AT i €

“qET” T T REE F IUTEg T oA g5

“YEEA" F ST STE AT T WeTs, TAFLOT, ATAAT B [T, SUgor, ;v WS, FHe,
TN FATHT, T, ARTS, IALTS, T A, THER T e & "atera ad GrarswarT € €;

“Ffwa” o THT sraferee AfET 8 ST ST ATHeA, T AEHIT AT &1 Tal &, Tt 6l qhrs qoT
el ATrerat & ATt T g o M o 25

"R T I=F ATTHIT T2 e AraRET & ards &9 § e w3 & o 3 smaferee #ir
STATAT AT TgA AqATId S IATLF THHRAT 0T 2,

"SI A9 QUTEF" T AN AL, T UH IT AT SATIHY AT & ST TA=H0T
a7 g2rg, AT s adis ¥ saat €

“Frenferas” & AT 37 AT & S 3 eaferee F ATeAw F AT 7 AreAw § Fmar g e sad

AT g2 AT etera aresft 1 97 2;

"SI R & et = et &y & o i e s Sgfeeae Sedee, T
AT, ST A9, ATSHT &7 ST qId o (s TSA0 3T 79 o &= | st Wt
AT IHHT AT o 919 F e S, oft

"qrlt i giaeT (THemas)” & UHT e qfwia g el i SO 5" dOite i T
T 71 MW 2 7 afva #re o= stfeaca a1 T8 7 TRt % G0 WTTeehd ls oAi<h AT ATHHIT ST
AT T THERIOT AT T2 % 00 7 TR A7 a9 % 09 39 TS & (o0 e = a1
w2 # aft stqe s RS smferse 999 ame, S|TT=are [@Eaondl ar wie a7
S e Ft e A=t qFe? FIT Aee & Afoe doesnt § T, g av
AT A T AT 6T TfereT &

"sretfas Ae=fe<or I safdre” & #r$ vET srafdree srfssa § S gew shta g avaae ey
AR & el 72t B o wear ¢
“gfET T Y= T@E" T UET TET AT AEqcd ATHUT § ST UH S TeE F TgEad & o giae w7

TATHT & AT TATIOIT FaT g eSS &g o o =g = g0 =gF #5 0
Sfeacd AT ATHFHIT AT ¢,

"R UG | AFFT S AT T IHh IATEA o B (o STqvTd =Y, T, FATAT 37T
Tl AT I AEENT TAT AT 8 & AT et §Ug 1&g a1 gt ey e gy fEfdtase et
AT AT | Feld HLAT, ISTAT AT Z2TT ATHIT g

"HERCU" F FS AATIAF TIHAT (S T BIE AT FH [ ITAN, T FAhd T 90 IoATar §
afvafed w2 % s % for garfora st At ;
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36.

37.

38.

39.

40.

41.

42.
43.

44.

45.

46.

47.

48.

"qARH F AR ST AT HT AT AFIFha 0 T=Tef IT IS T AU ITIGT T IcqTad i
o T =t Frelt & w7 # qfRatad w s Jiear Jteea g, e g7 3arait & gaeT G ST
THT AT Tl [T ST FehaT,

“gAfdwRE" § St T WA s o= saEaaTe shoefiet g T € @gr IHT e O @l
HTETETT AT A0TSR oAt T QAT ST 2

"FEU A TOT (ARITTR)" T S AT(ATE, S ATReH, HES, TGl AT FEHH A9,
FARIATHT TaTAT o 9 I AfOrse T TR Faed, Fotet [T 3T Tgaw gTeT [rehT AT 1T 6
FO H IR T AT THATSAT T =eqT e AT 25

"srafiree S ufdree” T v S AN UET S ufirse WEERwor v, S A= v
srfa e JeeReer & forT U A5t 8, | TS STuforse oiiv sretsha off i 2;

" R & (e e AqfASe % Fiqw A qIAT U AT IS, daar st ax
AN AT ¢, gaT § IET goll TeThede, gid, o0 qiEee, Teel 1 gaer, Tery 1 gadT,
Arerreita, Fawareft, AT T9 IS, Tad FF TUUFRET Ted TTavT FEITAr T TI7ET +
TN o T HeeATHS AT Aigd Twfeud qiaem § e aw [Aftw sratore st ;

“TATeET AUTAE” | AT T 0 Oy, FEresEE difery A1 AutE, SR, FRS, T
ofTe 3T FTS o7 THET AT F THeAHT FAT Tufrg Afema

"I T =7 Rt § SUTag SET af i g

"Sifor Seur" & TEERLOr A7 Ao gieyr wr ety % e qfvegs % forg wer wereor fBar ar
THALTE AT ATETAL T HUZI 6 TLATT 16 ATAY FT AL HUF AT &5

“QEEEHTU” & S[E AT(AL & TATHT Foean! qAiq At FFHeor dquieree S a1 &7

AT Aq19rce it Awraeor eraferee o Sfasia T =horag sqferee, I O T g
TR AT ATMY, FETFT AATACE AT AT TH0 TT FETHLHE ATACE, H THFEHT T

o "fAwTr s Frea sratore off 2, i 92T o g s afina §;
“VaT TSI & A, Foagd, &ea, e, 92, S e et af e €,

“3q AFAT” T ST T AZSTH T AT AT T 3T TR SIaTd TR TR 37 Ao 2
T T 7T Afeqed & Tl &5 § IoqeT TqTeaah STIILTE, qTosad AATE, qIeTaHh Trere,
G ST TS AT FAT AT I—ATETE T AT, TeAT 7 TRrE, qOg ATAT o g2rs T 4T
TS TTE, S FO A9190E, F 7 T3 safere, el smfore £ grese so=ha S
e sraforse s -sraforse, =6 sraforse, T afmr emfore ot afma ;

“gers FET T Wtda srafere & s A "eent o yaw S9 w0, witied, T,
ST, A AT T FHT T T/ GraeT § JHF HLAT AT 25

“Refiaeor” & 9 AwHor SA9fg AT ST AT A T FaeT § qiafad waar Afwd g
STET ag AT AT ST==he T ITT Tl H2AT ¢ AT FIY GIH, F-Feld [HIAT TAT G 3T
o 3o &
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6 THE GAZETTE OF INDIA : EXTRAORDINARY [PART II—SEC. 3(ii)]

49. “wrifasear & Y 7ol 9, 9v 0, G T, WEST, qrasiad I AT G o Arasttae e
AT YT=ee &, et &9 F [T 7397 A1 w0 gHET qemr ST F GHE STIRT 6
T, T, HIGT, T TG AT ATTF a6 6 [GFT HLd IT Ivg, Teh IT9 | AL I T ST
T § A AT ATHIT g oo A Braral, T, SaTashe a97 UHT 9T o777 FHERT 98 S0
o a7 ARt & § g 9wa g, ot € o “amt e orssl i IR SATRedueE ' 9Et i
HSTATT T&T AT A TaFA AT AT,

50. “sesdfter frg” T Tl ST AT 5T AT FRT T S T Afreweor gy S He v

qULAT o ATTAT & ST 3T ATIASE THERT AT F Tl AT TATAT AT GIHALT T2 S1E AT
F frue ¥ forg g vt §;

51. "SiqLer " F U &1 T 3 AAACE T FA Hl giord Graem i AT THSH Y, T
fraer gfaem v sreerfa amt a1 sramr & a7 9 § aftagy iy 2

52. "qfEgA" | 318 ATIAte AT A7 AT AT ITATRA SAAF ITATRA AT ATTATIT I Teh €I & FAL
o1 97 Tt wtafir =1 & g 7o Ofa § f@Aftee =0 & afafza o sreerea afiag ot
ST e, FET FELT ST FIOTT AT T el o forT Fage st &;

53. "IuET" 7 Y sratorse F witae, warataw a1 Sfaew steron ar gee § w9iaeor i afaa s,
TR AT TERAT AT g FSrEe I Sraae i farfashTeas & \ar 1 F° 3Tl &;

54, "IUIEAT " T S AT G, TREg THER 3T e TaATet v Iuersy FI i e T
AT AT BT TToq Feed | AqTrse Foa a2 =i [ e o 2 9 afvra Gt sfeaae g
sferaua e sfna g

55. “FIH FFE AT F FFl HT TINT Fd g0 FFAEE H FURATdT FId 0 Jo Moo giwar
AT 2

56. “srafdrse SfA=r” & =¥ zoeh siaeta afvafera &, 3o a9 T TaTIETet atga yers =fw A =aieat 1
THE AT TAH AETHT TET TAT I AETH T SO0 AT &, ST 316 AT IeT+ Fd &, AT

e

57. “srafree it wASGAT T VAT ArATHFHAT FH AT B e e S eratorse #1 yeye e,
Ferdl, TOSTIN, TTF, 1 T 3 Fvem o2 5o 33 G smr =ik Sed e =
AT rerfHawar i F-920r | et & gaad aiar &t oo grm;

58. “aqfrg A AT & TAT ATh AT ATHAT FT THg AT € ST ATAL ITqEAT & #q F T
ITATSIH I TAT TAAFRIT AT ST AL F FULO 3fT AT g [Tl IAhT ATt rord
FLA F forg Hrg A7 I eafaar & greaq 7 ey & oo wierat, e, yweher a9r safdy

e wfaemat & aafors v som § e 9§ o9 gu E;

(2) == wAh O 9r=al =T 9&T & o qIATud dal (a4 ¢, Tq ST TA a0 (J3e0) Ate=as
1986, ST (T e iz fAe=mn) sfafHew, 1974 S (F5u0 e =i g o afaf=aw

1977 ToIT a1 (JFUW Ramor siiw fe=) stfeeas, 1981 # afvarfua 8, % o< T St gatera stfafaast
HE
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4, FfAST IqHATAT b Fdeq. TAF AT Icq=hdT,-

(F)  ITH T IO HT U TS A TEFFT ST A TIE ATETE FAiq Ja Mmoo, 47
ArsfrT oiie oo ahEweng i & fiF srerr-ae et 8 wetia F39 o a9g-a97 1@
TAT ITTErRon gTer fAasr AT Stferg=mT % STqame g O T sraforst v Siierga sraforse o= arai a1
AT HIgHATA T HIUT,

(@) TN T U e qufiee 9 Ul T FEeaET Gt oAife g Ioaret F fRataret av sie
TATTHAT ZIET IUAsY FTS T AT & AT T IRt gy 7ar [efoa sugesra s arrft #§ qvh
ATTATE AT ASTTeeh HF R STOre & {7 =TT U Bo § IH STerm,

(M) AT S EeEs AUt F IHF € AIT g TEL H ASId HT, 9 FHr a8 Ica+ gaT af,
3T IH FAT R e sraferee 7w, 2016 F AR MIe™ Fam; &7

(@) 1o aRET & IO FH IR i ST ST St Fi stw & ahE § gud w9 & derhia
TR S THT THF T2 T [ g Raengame sae e s,

(2)  FIE AUTATE AT IHH FIT AT AT(AE HT ToAl, Gor ATASIH T, qATAT AT TATLAT | T
e, T STTUT 3% o T,

(3) =+t sruforse SeoeeRat TR SUTeRAT B T WA FRI ST S AT(9cT TG F forw T Rt
£ sufataat & ARt G s,

(4) FE =FT GRW T F FH T 7 A9 w9 Raw @ ey fwe wr gieg G fEEr G
AT AT T T TF AT SARKAT T FATEF HT VAT il AT AT GHIUE AINIT Agl HIT | AT
T AT UH AT HT AT Sd 92 AT o TAHERLT i sqGeqT HOT T TIFhd AT(ASE Fl
AT 3T ZIRT AT TS T aTeT 0 AT TS HAGIT SATHHLT Hl HIUT,

(5) U W TAhAT SO FTEAHATT % ST IawT STIT9TSE STk Ty q{9ree waeT (FReaistaer) wiet,

i, fReat, Yoy, A % e, aw a= Jrow, afeaay, wat ofe F o wgEd ar @ s vE
STITee T TATHIT TTFEFHTOT TR TAT AT STaforse SETor fEdT AT 97 A7 T8 § STeR;

(6)  =A WAl F AT B A AE F UF a9 H G THT AATH FHeATT T AT T ST
TTferReor i Aeiert § == et | o AR s g sferse #r ' w gus w9, g oo
STATE T A= ITAT | HAG FLA H HETAAT ¥ [AAH00T A T ATiera erafarses 3sm™ aret
ST2raT AT TA=eh! il HIOAT ARG FOT| SAT-ATFHHONT TIfIre 7 STl aF T g TRET F a7
T, STATRT 3T FAEE Fh ATaT arAHATad % A0 A9erd B Smuam o srforse s
TTTEERT0T GTRT TT THGTd ATTree S el AT ST I (3T ST,

(7)  =A et & afegfa g are § UF a9 % da7 5,000 39 He? F AfqF S5m arer a9y T
T AHETT T HEATT T TR0 Al AR | 24 [HA|1 | To7 [Atgd STl g7 aferee i #d 97
B I FAT, TUF 70 70 sraferse iy SeRT-erem T qrt § SUg FEA H HgTAaT HEAT AT TA=Hh! w0 ST
FEATHET FEN ST SATHAVTT ATTATE AT Tl T T9 T TRAT F G G, ITATRA T Fee Fh
FIET AT F T Faem B Sroem 9w eforse s arigeror g 7o et srafore
FUEHATAT AT ATHHLI KT FIT 23T SITUIT;

(8) =7 f=wi F wtegiea g it aiE § U a9 F siaw qdl ge ofiT Weie T T fi
AN H 39 A0 § 797 @i A= g7 9ferse 7 #d 92§20 HAT, TIF o0 T A6 Hl TT-
AT AT § UG FA | ASIAAT HIAT TAT TAAHVT AT T AR TATACE ISTH ATAT TIAT TTredd
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TAAFDT BT AT AT F| AF-7amaofig sqaforees 7 Jgi 96 999 R IRE & 387 q9riad
ITATA AT FYIES HLh AAT ATNHATHI F FT (S a7 STusm| 9 sraforse w2 SrfeerorgmT
o7 Ao sraforse wrgaratsti AT srforvor st faar srosm

5. T, 9 A AT TRAAT HATAT F Feded.- (1) THEL, a7 3T TAATg T G 397 §
= =T & e i Aidtedd & O It g A a4, 936w, a9 #6iY J9dry 9 add Gy
FT TeTeAar & AN FeaT Wit qAtq F1 ToT HM, oEd Fefafag atewrT arfe g ST w37
Tqi=ra AT qATEHIT T Uicw & 70 o T8l i oraia

(1) et A wemer

(2) arfior e WA

(3) THTIA TH TATH HATAT

(4) F w=TeT

(5) FT IO A A

(6) T =T TGUIT AT TS/ RF=0r AT, TR T T

(7) T w7 TR o ergdt AT e, s g

(8) &1 1T HTAHTII  ATHIV AT ForsT, A ohe F1T

(9) T gLy FATIT AT, FHTURA ZTT

(10) & STARTUET (HEH) gL, THEHH FIT

(11) THTEETETes, Hremars

(12) = oo faero=

2. TH Feald AL qIHTd T 95F 39 a0 & AqIAT FT AL FIA ST [ATGATHRA HLA 6 [oI0
TF 9 § FH F FH TS 9 g1 TG0, a9 3iT FTaarg aRad" §3rea a1 fSerwsi i1, afx sweasas 2y,
TSI T FRIT| AT 7 Td i a9 H ASTRL0T TohaT ST

6. gt R W & wdeq.- (1) = e SATer T AR T € e S5 F Tl %
Ty ReAtarfed & o g6 3T, -

(F) BT AT TIYUT AT Fl GATEA  forw =2t a7 e [ g o 7o ot O
HATAT ST AT SATHFHO FIT faeq Td 219 AAferee Farerd qrars e  Aarad &7 a9 § &6 § 50 UH

T SATATET TAAATRT HAT AT ATHE ITTT FHId T qATE &,

@) == At & At & e ® gy e F S qorenfar F ary v § 59 qutore e
w7 ey A quT Torei S AT, e sata soterse & e i i oft g

(M Trd S safores yege i ST Tedr ot Feear Aifd U sarid 3 g4y % gy { T
T i 7o 1 FA FTA H TSAT AT T ST ST FT ARG FAT 3T Irg, GHL T,

(F) T AU A HFEL H ATHATT S A HT T A1 97 ToAl T 2 [t &~
TAAT T THE F7AT,

() =TT AT 377 sr=r qureriRat s wfereror 39T 3iT IRt erar Awir AT W7
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(&)  FET ST ST AR BN GHE FATT 6 (o0 ST AT Tae{ I TTA1, T T &0 AT T T
Tl T T et anraelt RETa T TR b T&T9 FHeT,

7. A AT, T SR S AT F Feded.- (1) Sava fernr et frafater & areay &, -

(F) T FFREE % AT AHE | Fgraar IqAsd HIUIT, 3T

(@) e 3 o ge T T et T 5 SaE duRA g 3 W 4 I 6 H 7 IA F
ST | TETAE IATHT 6 AT FHFEE 5 T AT F1 Haee geArea g

8. FIY FATAT, TRT T & Hdeq :- T FATAT FH=T 7 5 ATETT .-

(F)  Furee & fAafawto ug e F forg v A= sraer i a=hemas T8 9,

(@)  FU g 9T FAEE F ITIRT T TETET &9,
(

M) AT IIEERTREAT AT ST ATIEEd USHEEt 51T Seariad uree &t qorar = & o saRmeers
AT I,

()  FHEE T TOCET A0 TET ST F G T FAE FSTART Fd 0T FOE 6 qoaqT | TEE=E
IATHI 6 ITART & AIT 6 (T FHT ARTEeF g ST Fam)

9. e =T F .- foe Ao g O % AreH | - (F) S SUiorse 97 et s fore
H FS 93T T ATl HHAT H AR (e o TorT SR AT 7917 [Feiia Fa,

(@) TH AT | T (92 il GIE I [Saeor Al g1 Soil 431 & (o0 SA=ars aarus|

10. A iR THHfT SoIt ST FATET F Tdeq .- T i TATHONT FHSAT #q HATAT THAT T 5
AT 7 -

(F)  ATIASE H FSAT T&T FLA aTel AT 6 (o0 AAHTAAT FoId I LTSS FTU; T

(@) TH ATTACE F FoAT G&T Hded AT HAAT 6 (0 AT FioqST AT T TETT HIT

1. TSET AR 89 OSF &1 | g4 A & s af~a & wde.-

(1) IT5F a1 99 T & | gz, w7 agdt Fere e RfEde semae s ar Rees ar
AT T o Heere % ATeaw & Merered e 3

(F) = FIEEF GEAG FUCACE TG K A H FU(ACE FAT A1 6 TA 93T, T qgradr qqg i
AT Tl Afegd TULTRAT % THeT ¥ 5T 7 99 AT &7 % (o0 T Aiid 3T 3| Aq(q e
O AT FEAT S 29 It i sferEET & ae § uw v i sty F fiaw agdt G gere @ r
TCE SIE AT Taree S ¥ T gy F=aaT id o J9eT g,

(@) TF AT TG % GAg H T A ST O T Fd THT LA | ST AT ST T
AR T AT FTA TAT T A 3T 3 ATIAE Tl T § AT ST 3 TG0 T S

At F THTE T FAFd FA & T 39 eaferee F A "eewt F i § FHY, ST,

THHH, TEAT ST ATHATH STANT 9T T &I,

() T AT ST O | T AAT ATAT U SAATACE FULHATSA AT TAAHT SR 6 AR TTATT
HeFeT BT SATTLACE T FH FTd § TS TS HGed 01 ATHHT HT THIT AT ST ST ATFLACE e Torredt §
ATATE FAT ATAT AT STATTATIE FAATE FAZFHATAT o U0 & a2 7 faega Antaets Agiq sy
T,

(=) AT TATe Tt gy =9 Rt o I & frareaae wy giRfeua w;
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() T F gl FroEr fowmT wr ag gRtea wwa % o A 397 & 359 g i grewe S |
AT TEHERTU FrAeT AT A2 F TFH THE & (17 &1 Fogdl YA & TG &, 1T AT §9 757 &3
H T T T HIEET 1 § 319 AU THERLU 37 e g erfud F2 & o a&egm €;
(@ 29t & forw yeemr s e givemd i w3 % forg v aw F siaw vy A &
FTEY ITIFT N AT TgATT T e AT FIAT ¥ Ire AT U =T o qfafady a7 a9 vg
TTH ATSTAT TS AT & ATeAT | /AL 0 AT ST (R STANT ol TISIAT) H LTI FHAT;

(@) ST ST T AT % gLl TS AW i 7 gt w & o e A & 200 7 e
AT AT A7 5,000 7 HieT & ATeeF &5he & A€ areAl T FrSFT AT ATIOITST, HIEATIF AT I -
e atEe % fore e aremT & 39 sraforee & qeeer, W, e ywewer F o v et
oy fafeed T smar g;

() T3 St S, S §9aT, SRS e & (GRhi ol =T a7 & =Aie F FoT aanhd &l
FH H FHH 5 AT Tl AT 9 TR AT TA=600T e  forw smefarg #3;

(F) AW ARAETEY smeme 97 et giear & 50 . |, (3v srfgew) it @ F st o arer orgd i
T % THE % ATAT &5 TATEqaHhy S[THAT il AT Fl GH FATT 3 UH TTEART HFHL
oo T T FATI=T FEAT;

() TF AT(ATE F THGT § AT T FHAT & a7ar AR AT Sq 92 AIATE F TR T
TIEET AT THHHLIT shl SHTEIT HLAT,

(@) T 95U AEA A F A ey Fa 5 2 qiafad |7 afege F S Auides TEHERr i [ee
TSl % 7T T ST ATSE=T HeAT; 377

(3) AT FAT ATAT 3T AATACE o SATATAT 6 TSHL0T 6 el § Teh ATSAT [E FLAT |
12. Far ARz a1 SEr e a1 SUEHR F wwied.- 797 Fufa, ST afrge a7 S FasFe an
ST,

F) = At & srfigEa i ave § uE aw F ftaw v agdt REm By wthe F P
e F A orer § =g et &0 319 sierss Te6eheor a7 Haer ieereit S @ F % oy

9 11 % @< () F A8 STIFT G4 6l TgaTT TFT e Hl GhHT T,

(@) AT F GIAFRIO, THERLU, STAT ¥ e 92 U [GHTEr § 7 9 &7 o« 99 § UF 9%
AT AT 3 ST T QAT T 3 Ao a1 TRreaTiersT Tomed & e a7 w2 At
F fRers e Trog oY e 3w afe & |1 aerwel weh SUATIeHE ST FAAT |

13. U9 AR 99 TS & § YT 99 AT AT e e F o g=a F Fdew.- (1) ST e+
forw ST =7 At & sl o § e o et o ° €, Yo ST 1 T & § I 9= Ar agit
e faramT 3 s " % e a5t g S e AT § T & H gt A F v aEa w2

14.  F0g YUY AT NS & Feded.- Fea g Tgu HIAT qrE —
(F) = Wl F FAFEET & T ST TG HEA et o7 wguer s qtadt & a9y a6y
T S T At g fafed a1 o w3,

(@) =T S eraterse yEEweer o e giveret i araa e, a3t ar, eafw agurn, et w
for v Rt o,
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(M) 3 qfrse TEHERTT giAETe A1 3=t SreniEat # oo fAfga watawefrr aret siv aferaet w
AT AT S ST HHT T SAUTET BT, ST AT HAT;

(=) 3 eraferee ST gieree A1 IT= Sttt & o fAfea watawefr st % wrateaas wy aw
HF0 F 7 TFH 918 5T TG00 Fe=r set/sguer s afafagt & qreaw & q@ieaarn o7 396 g
HiwTex o T AFHET AT Fhed HeAT,

(3.) 3T ATTACE F THERIW, TAAHI A ITATL 6 (T THAT T ATATERT 6 TANT 9T 5T TG0 =07
FIET AT TGO =07 AR F T=qral F7 [add A7 2 B /g % & 394 (o0 [Hearad 71,
IS ATAEE fafea e,

(@) T M g 3 It & wiead T F s I50 [EEr aret ar yguer e qmtaat ©
HTEAT F HIA 2T FLAT,

(B) T TGUO FHAT AT ST AHTAAT | qTeq AT o A& 92 39 FIAT % FAieaq 92 ariueh (e
FATE FXAT AT IH TATAL, AT 30T AT TRATT FHATAT HT TEIT FLAT TAT T A0E A0 arferawme e §
T 7T ST,

()  wiAfed 5 =9 | SAf8F 31 T FT TT&T FIT aral Eara & [@arHe Sl & o7 Ao
TEERLO ST e giaemst it argdr daret 7 Gy A, arisas ar BREr o g geEt
R T TTaE e F aTel T A 1 a9T0 TG 6 oIT qRTeels Hgidi fil TR FeAT;

(@) == RAIE F G w1 AT w3 o 3 sraforse % ergdt vt R F 'we e %
T STHERT ST M9t & Taia<ui i Tgq@l I a9d-H8T 98 ANa9 (#Eid TaTed HedT; A

() AT F FAASATT TAAT T TSTT T T ST &1 I ANGLT TG FHLAT |

15.  wTE e, sk SFRoET WRE T G=Ea a9 98k GE § wdeq A S@arda.- (1)
AT HaT 3% 99T -

(F) =T AT ST IO T SATEEAT 6 G | Bg AT 6 HIAL 39 Aq1CE THGT T 7 A 31T
TOAITA 3 SATHATL B AATAYE TG TTSTAT AL FLAT L IEhT Tk T T5F LA AT HH T[T TATHA FTT
T(ST AT AT T TT TATHT GIT TTEFT SATHHLOT | I SATHITS FT,

(@) Ao STt TAT AATTATE FTATEC!, AT 0T, TEINA Y AT I AETEIT TA qigd a9t =2 7
TIFRA BT ATACE FT F-EIE 6 HUGIT ol AGeAT FHIAT| I HISTAl AT, a ATMOMoEAH TEE, AL,
ATEATE T THERT TeATs F Jaferse T Guger Jaor g% ot et se srforfRa s G s =rehar &;

(1) =T A ATAT/AATTATI ATTATE TUGHAT F TIISAT T AT TG FLA it TOITAT AT FeAT
3IY GTE-ZTT ST SIfOree 69 3 digd 319 Tferee & Yaed § T ARIEry it gHe a9 & o ==
TS AT ATAT ST ATTAE FUZUHATA o T[0T o (T Ueh TOTAT AT e AT,

() T FEAAT FHE T 1 GHL T, TS T ITASH FIAT ST AGIT FL-HT L AT HIE
T AlGd T8 ATAE TAET H THIH0 HT A2 a7,

(3.) =7 Wt it ATEGAAT AT TG § TF a9 6 HaC T HAA1 % TSI FHl GHATEE Fd gU Iurareai
FATAT 37 HHT T HIATAIT GATLAT FHEAT,
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(&) IoFvEFT F, ST qET a9t S0, q99g-a97 97 @A ET w5 o v v i stsewr F wreaw ¥
BT ATTACE ITTIRATA T I T TG FHIAT,

(B) ATTATE IeqIhatelt &l [A=er 3T T F2T Fehe T HATT T2aT FRIS, ITT Ai¥ Sraat, TF TGTAT 5 1,
22T e, Fell o Tereh, T Sfe AT HEE o qrastiae S, 9t aforse femi wa I ar fe § T
Heh AT IAHT (AU T L TIAT =T WIAT % e @R T T ATATE FT SAATACE HT AAT-3TAT e AT
o T T ST 1 T (T ST ATTEd ST FA ATl AT ITAFa Sai9ree HIghal i €17
3;

(ST) v ATHREET FeTs we o wateg T % A areRit agEt giee 3 M A ey
AT FEAT AT SRTIATE AT AT STaferse Ja 9T ST (afase §Ug Fed aTa oTqierse § &

THAFUTT FTHRIAT T ST T e T IATET & SId & AT AT a1 qrgrei § F0r, Wi, o,
offerT, FAET AT SIH T T T qA=woN ST T T30 FIA & (o70 TqIASE FAT ATAl AT TA=AFD]

T AT AR IUTsd FAET; AT HAefiwor srafore % @ & fow R gv @1 & gfea g, S @@= %
Sforse o WeToT 6 forw AR T & qiad g eiw ot sraforse & seTer % forw ey v 7 qiwd g,

(F) o TRETERT AATIee F T raferse [Heraor gl T TTIAT FIAT 3T A1 Jeqeshataq &l (AT
ZAT o =] aiEFe T srafereet feraor aREFens sraferee e i § 39 qefera Ave & foro ==
F T Y| UHT AT hT SITIAT TRET 02T IT AR § 7 G F Al STUIAT o6 TF g ol ST S19 A riies

SRS AT IHh AT o forT g7 ST 3T 3 el # =ave] TREwen s srafarse yreq 2 % 997 Afag =g grm;
(1) afvEFena srafare e gfeer a% =ve afiEwen sfiree 1 qriera wsrw i aiaeT gt
FEAT AT ST TS TG00 F==7or FrE/srguor Aoy st g e e s

(%) T 3 TETS FHATAT T (Haer 37 FoF Tt 6 T T SUEia U o el F T FAATE FAT Ivg AT T
WETIO ¥ Y T (AT gy i sraforse sRgshd a1 TS eheor it |/i;

(%) SAterse FAT ATAT ST ATTATE HUGHATH T I AT Farer FT Freqor 3T,

() fFe-afafas see a% st | |Afesat, wAl, FAl, qH, FFpe AT 3fT TSt FTSA T A0 HIg
FIAT ST Fqreegas i gRtaa #7 F O aem & =T 2=+ 9% 37 aeRl F H-119 GShesiad
FTES ToATe AT S FHEITor weiie it TTaT 1 T o T,

(%) STHEEAT & ", AT ey sfi e fRafa 9w 7 #7a gu 3T an asfeus faaar an
TodATg H T JTC qhi, HI, TT 3 IU-Tfordt it 96Te & Tafase T 2 €9 F §Ig FAT,

(V1) HEF AT AHIE F TS AT gl AT & [HHTAT T2 TG T TS0 ATHAT | 37 ATACE HT H&T AL FLel
F forg afvags area giagmsaT saagrd 9ol 8, JETE 7 § WSO #:3d & o7 sr=griaa ror sereor i
ST AT TH THE §IF 0 T AU FT 69U A7 e =T [ grr 7o et qaEa
e 9% AT ST,

(T) TRTATAY, JATHT 37T TR F FITASE AT TAF T F TAG FIAT 3T STGT TF THT BT ST THEHT IThi
ST aRI=T | AT,

() ToF T M0 S AEEwi SAqieres w7 9agT THend agrs S| H9ee Wie, Jq wafaar
T AT VT A LT T FIATI VH AT F T I TEHERLT il SATAHTAT & AT AT,
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(3) FAEAT THERII FEGT AT AAAT AT Graremar a1 fBdod $Seor et #1797 Aesoia
AT FT TRAGT HAT,

(&) TRmTor 37 fareawr sratorse st qeg" TwT-gwg 9T et Hutr oiw Freaw sraforse yeaee Fam,
2016 % ITSET  ATHATL HLAT,

(A7)  I9ETE HEET & AE-T19 g 6 A= 37 Ty Terh RAfadt & SAqer & Aeqe= aHarT a3
U B TR, ATARE IcATE, STITrse & farehiad THeraor § JaTal il fqaterd HeT,

(@ & Fut & far TEEAE gre F SUEET A AEg ® F qHT AT e e FeE g
ST T IATHI, FAT H FHIIES FT AN FHIAT AT ST Tl THT BT SHeb ATHHTILAT 6 STef I o7 ST
T AT THT FTAT AATTAT S AT TAAHT &5 ZIT 6l S ATAT AT TgAl il TIceTge ITAse HTT
ST 9l &,

(F)  STEFT AR e siava et st ot €, 1 stfiga #2d gu #i F9a-9899 7
gty fomE waeT gy qeE-auy W Sy Anedft fErat s w0 vguer e a1 R S
TRomfeiaert =1 9Te F¥d gu 319 atoree o At stamat & 3t=a ST & forg o 71 st &9 % agantt
7 TRET SATHFTOT 6 HIEAH 8 S1F AT THER ATl 3T FTEa ATaanr & a1, T i
LA AT THL TAE TRAGT AN AT TATELINT AT HT IATH FLA o6 (10 (A qohd. THERIT i
SATEHTAT 3T 99

(F) SE-HEEE, gew Staw Fre, i Fie, AFRiEaE Sreed 7 S AEEng-
Sforset o St FRadiareor % forw #rg erer |gf=ra s,

(@) saterse % agaefier 9 % forw sEfore sifaa Suw afza smferse & st whrard ar smforse
ATETTe T weret AT #ide afat v fie w=ih % = § syt

@ = e % e AR Of & seor srafret F Faer F o sl % sETe wmesaE
TAAT 3T AR TAE=AT 7 RATT, TATAT 37T STq2eror w7 A7 et st srfSrepaor & wreas & 7T,

(W) ATTF Fofe § gt ferer & AT-87 319 ATFACE Teerd HAT3Ar 6 TATAT S AL % forg ftet &t
TTeT IUSY FIAT 3T Ag GATSAT FeaAr o v e 3 a3t st + forg [feat 2 saforse yaeas
ToT =7 AT & e = Fw F oo arerhrt Foat ® o araeas (et v s of e F
TLATA AT AE e 6l AT,

(@) TET-1 F srqferse gEeneor, ove a1 fAearer gl st w21 % oo s e 79 F o
e AT o siava FemfRafa T yguer A= A sguer A afate & e 9w e
Tfea wiatew 5 Hifesw o= & srfere srforse g,

() TSR AT FATEAT=ar T g & HF T FF q1S & Td TR 6 TG0 & (0 Aead HIAT,
(TF) Sawadt au % 30 FTUAT AT ITHh TA AAFT AT (HIL0F, TLATICRT TTHA HI AT ATTEFT TR T
TE=T-4 H ATTUF FOTE T AT Toqa HeAT,;

(@) ars RO g av % 31 7 a9 agdl fFww o F warh |aftEe ar amw d=mrEe av gt
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ST STHERTOT ST oTTer el & T & (8 T dqFa T 6 il

(6) BT AATATE THERIW ST AT AT F TATAF T T TGN =07 Fre/aguer fAg=rr afffy
ST T WIS &1 T a9 30 e T T&T 3 | AU HE T qq Hem|

20. vddT @A ¥ 39 Aqfre yaEgT F qEEE M f A qTAT FIATEEAT.- TAAT e H T
STTErRont & Faed 3w a7iae fAwatateg sfafiea @<t  afga = 15 7 sfeafea % aam g

(F)  T9d I T T F HIAHT & TAAT ST THERLT €T H Faferse qaferse A [iear srafarse
T HIZW HTA % foIT U IUIFT (Ahedd SEeTe % UF Sqeer €219 AT AT S[TuaT| SEmesasy 3
T FTIAT 2 & forg 25 fhanfies % Jiae T2ret & d= qaad fH &5 § T G FT 78919 f ST
ST T | SAATACE SATATE FHT IS TH FFTEART 0T T T2 03T S0

(@)  THT W IUersy 7 g u At 39T 7 AR siw sraforse sraforse % forw el s wur we
T Fee o 4T 3T S

(M T T SUtATe SHTuAT ST AT A Terdt § Ao Fhe & Tdithg Fed a°T Thehi ol
et # =T TgIeai & = T Fafd TRt Tafarse S 0TS, I T aae, 9T it aiad, 9% & & &,
22T U, A Fls AT AT HRIST ATACE F T T THT THeh ST T2 T [ 517 T M0 F2a1
H e o fAder 34Tl

(F) T FEE g, TEdT ST R GHT FA qTer G 9hewi w0 Ittt & o1 3|t
Tererd o IS il A A T4 &g F Ar-Ary greent aAt Afafy qEr sz F wveaw q, 2t F 3574 ¢ i
Tied TAT IY IUFA AT d1e AR, SATEAT FHLT|

(8) EITT e 39 Aidte YaU qAT0 GagHT a9 R TG G I Thed F 3 THGT THAT
I HL T |

(@ Y guEgeeE & AR e T s yweweor giaems £ woraer F o g9t  w
IYFT T T TZATT T ATered FM| T [ grer vt gieemo worfi 6t S wadi s = v
ATFATH ITANT F2A 6 o7 HIET JTTT TOTAT T SATATAT ST HFAT

21. Fafre ¥ Iot yEEHor % g weEe - (1) 1500 & Arer/frar. am sfess & Shenfift /19 T el
T AR AAALT AT F207 ©FAT H FEqrd Tl T STUAT ST AT START T a7 Fad cdeT S8

275



[T I-'vs 3(ii) ] RA hT SIS : STHIYRO] 17

AFAT o ATETH T IT AT Feq SeF JATT FA & (77 hIe T2iw & FT H T T So11 A1 IATET HA 6
form 2t o s
(2) oA FAI T Tafereat F ITART Hide a1 a7 fEe w91 #§ gg-Srweenr & forg fFHar smom

(3)  TATHT TH&T AT AT FT TATAF AT I FIET ATHAIGE ATHHIIT ST q1 2 Tifad o AreH
TEEHLOT STHAT ATSAT AT F STAFAST F FST HI AT TATIAT FAT AT gl, o TR, 757 sguor =+
e AT IO =07 AT T AR F o7 T@7-1 |/ e Toqd w0l

(4) SRS § S GrAET B AT T 6 (0 UH AEEHAT D0 A I T TG0 A i ar
T =707 AT SHHT TEEA FIAT T AT TaA7 % 33T AqAIT TG HT

22. e it guE-dwT - =7 et % SR & O amaeas seEEar gt s
ATt oY s wefara wTfareRTon gTer weger qur w47 f[Ete sfsen g Retafeg Ry au-

=T § giora it st
w9, [ERIEE IR Rt &
afggmsr Hf
Il & 9uy-
T
(1) STE AATAY TEERTT FIAGT T T FA % 07 ST 200 AT | 4 ok
TEAT AT

(2) 0.5 3Is SEeAT ¥ F T [FFat & T IugEd qa9qg F | 199
foro amaT = wareeTsT weor giaer # wrfa ww % oo s
0.5 3 AT aAfdek i SEEaT arar a9t T ardesn ger
AT &= T 907 T Graerslt AT THd A7 Graemai o
TITIAT T & [o10 ITIFT EIAT il TgAT|

(3) SE AT THERLT HAYT T FEAFT A0 BT HAGTH F | 9 ok
T ST St 1 AT

4) S FAFTRoii, =600 T, T8 AT, T A1, 73 | 2 99

TEFeaT qaT [AtHRT 219 Uil 7 &a 9% TAFELT F o
A F T Safory Iea=AshaTsil T aTeT AT |

(5) TIFFd ATAT T8 H UHA Fh {7 THEROT AT AU | 9 of
Fraeelt 7 Taed Ar=ared areal § qsd HeAT|

(6) gfaAtor T fFeEe quiEr A OSR-AAT WSO, HURT ST | 9 o

Tfaga getea FT

(7) 100000 & afer seEwear ater gt e [EEr g 39 | 2 99
TS TR0 FrLTat i TATIAT FHEAT)

(8) 100000 & &9 SFHEAT a7l T AT e 79 g 39 | 3 99
AT THERTOT LTl Hl TATTAT HLAT|

(9) T FIEl F AT TAT AT THER G # FAT UH | 3 of
Faforse qforeat F Aqrg-ATy Fenfea Aoy sforee F Fae= F

276



18

THE GAZETTE OF INDIA : EXTRAORDINARY

[PART II—SEC. 3(ii)]

oo 0.5 & a1 3|9 Aferes it Seear aror a6t s [t
T A7  foru gieafera a7 weher 9o 7 =omaEm

= T & el ssTa qatAe F e F T 0.5 FEs w9 | 399

F i Ty Ty AT i SeEEET R g At e 3T
S0 T T T ETIAT

(11)

IO AT TAFT H2T T FT ST ITATE FIAT AT 378, AT

539

23. ST WOT GATEHIR R~ (1) Haterd T AEhTe A7 69 T &7 TATHA F T [amrgi 7 T0F
AT T = el A afegE=ar # aRE § g2 99§ €Y Uh AT T AT qiid H T5T

T o Aot dae ot givT-
EX R 9T e
(1) (2) (3)

1. 5T & gt T /e e A F | ey, w3
Tt

2 TS TEHE & T AT T &@FE @90 | ey, g2
Tk T & sege Uit 1 s wiatater

3. TS LT o TToTed [T T U gfafafer T, I

4 AT, A ST AT T HATAT, AT TR | ey, 2
T U TiatATer

5. TedT ToranTe weTer, SITed 9T &1 UF qiaraie qEET, T

6. TTHTOT T T, ATeq AT 7 U =i qEeT, Iad

7 FET TGUT FIF0 T FT TF TIAATer qEET, TR

8. T Yy A S AT wgwer HEEer afata w5 | geer, 1w
s gfafafer

9 AT SRR S a1 T TR T | gy, gy
=T U Trarte

10. TS T {A TR IS LER

1. LRIEIR AR EIRIE R AR e RA RV IR I I e

12. STRTUTAT AT/ Ag 4T FHETAT o &1 T a3

13. AAfrcE AT ATAT/STATATE [AAFIRAT AT 3 | T8
AT TaHA F U F:H FA A e W
TR s AT e TrEmd F1 uE gt

277



[9rT II—-@ve 3(ii) ] IRA A1 TSI ¢ SAETER 19
14. T[T AT Frs 1T &L IT IURTE AT FIAHET e arer | 9577
IREAR IR I RIDIE]
15. AT TAFHT IR AT TH A1 R
16. ARELRAEALEE] qaeq
17. ST AR F e A9, FU FEnT &Y 9w | 9w
e =81 T ww wiatater

(2) = =W F Trarease 7 gataa asft i, s qutore yeg qeeft T F T a9 wEia o
THTAT F ST = AT F @ s g S 6 o st Sar e & o e aeT
qATE & o o107 T Tq0T AATGHIT T T4T I A1 H FH & HF TF 5% R

(3) =TT e it wfdat sraeas Fw1¥ATE ¥ o7 Ygur fREEr S s R atafy A snifva
ST

24. afiF .- (1) Fiaem = y=rers g o a9 30 7% w6 41 299 93 = [ § ey e
it Rre seqa i susth

(2)  FTE T FEE =T IV OH ST arus [ T Tgu I e Ar aguw gt s

AT T AT §F 1T &7 F gy e o & wart ai=e av wgmrferfes e i gor § w9 artersr
TOTEA o Ao AT ATATierERT WoTHa Ak AT ST & oed qelt vy et & amwa § a7 F

AT [Tt TATLT ATIFET H T4 a9 & 30 A AT IHH Tgol AU HT |

(38)  FaTRufd, Y® ST WEUW HIEr A A7 wguer I g, =W FEEt F Geraae oiw
ATITAT T T AT ST FET 92 it T Fars fi gafeng artus RAeE & Vo # 33 w0l o7
T a9 % 31 JATS T Fatd T FHF=07 91 37 erg it o 5oy &ir weqa S |

(4)  F YEE AT AIE, I H T FEE g 39 FEt F G 6 Raia 9 uE a6
Tt fare ST Y STt S ergdy AT #Erer T siT q=tawer, a9 Y Serary IR HIre T w AT
fererfRert & |rer wew a9 31 e | Uger sufua i S

(5)  TATAE, A 3T STeATY TRadd HATAT FIT Fea i (A=t afafa it s & < arius e 1
RGIERIETAER IR I
25.  geleAT & RQ1E T - Tt 1 AU THAFLO0 AT FlAeT 67 AT 94T qH TIT T HE FHEAT g

T AT H, T GAGT T TART AfeaiT 7867 VI & =T it R s [ 7 SR =T [
FIRT FHTEAT 30T SO 32 e o TAT AR 0 AT, A FlE &l, ST AT ST

278



20 THE GAZETTE OF INDIA : EXTRAORDINARY [PART II—SEC. 3(ii)]
aaAT |
[Fawr 15 (3),(T=0),16(1)(F)(3.),16(4) 3E]
TR AT Wt & forg f[AfRde
%. U« 999 & forg 7eEe, -

(i)

(ii)

(iii)

(iv)

(vi)

(vii)

(viii)

(ix)

(x)

gty et & w1 sreed § forwmT g 21 sraforse yeeeheor o e qieremsit St ST #:334 &
T ST T ST FIAT STTUAT ST TH TAT 1 AT 6AT ST

I 92O T ASTATIE, TAT AT AT % qr-ar2r =7evrag S F =) T & 3td yore &
Ty AfHeRfeud o et fg sroan ot Remme o a2 s & 1 g2 #1989 9=
ey o fFo S &t 3o § e e awor wre it g1 AT, UH 90 ity 99 w29 F
TEITE T AT g

W[ TIAT T FAT SATEATH hT STqFrsT JEEReor FALmsi w7 TINT 7 & forw Frar srosm - srera
AT THERTI FIAGT T ATSTAT AT T % AT A F T § FATS AT

T AT T LT AHE HATAT, AT TR ST Fea 1 TGO THI507 7€ & AWeeft Fgiar &
SATATE TATUT T STTU3T|

Framm o w3 T, S T aut § ATgEw § ST | ¢, 9 AqqgEr § QU U Efeeet &
ATAL | I [T ST

92 T FHH FH 20-25 FUL TF qAq9 % O [=@E T F g2 0 AT A 7T 3T
FEIART &I et o =7eorag O & "gff aeor a9 e B smo

I 9207 = T4t |7 100 Hiew, arera 7 200 Hiew, TSHE,  AETE ST, qrasad ST ST
S AT Tt & 200 Hex qor et av gars wg & 20 BT Y g aw g gy, e
AT |, 0 9207 T4 H T A TEHI0/aT /47, SET A AT 2f, & AT THo 7
ITH FX @ % e [Aamaaa/garssg 7 10 & 20 &l it & F siex woriua T s oasar €1
FEr fafaaw S, a9, wgeyet sraretT &=y, deaaefte qri-9v &= o 1 100 ot & T2T
TS AT % HETHAT 6 37a¥ I 207 I % 7w srqafa T2 &F S|

T T 3T S TIPS o oiverd T FAwqmeor & forw woreft &1 J9r2 s forwmr i gfer 3o
AT § 9T AT STuaT)

T o ST fad & STTereh il SeATTId &THar aTel 16 AT THERT qAT FEamr Fierem & e

I forTe T aRT ST J910 @1 STTOAT| SHEAT AL STE SAqTAC THERLOT a7 fReqreor gl +
FA & 6 e FHAT STOATI FRT SO T 0T ST AT T HA(&q T Tgu007 fqg=rr
TS & TLHYT | JTHAT &% qTHAT A1 9% Fhar ST

Sg-Ffrata st #7 Aoem aag-awg 97 77 getaa Sa-ffeatta smfirg yeem [,
2016 % srqame T ST aREwens Saferst 1 YU qu-qaT 97 IATHAEST TREwenT
ST o= TOTAY (VG 3T HH-9T0F F=eq) =27H, 2016 F Fqare har sroam - S-srafargi 1
T e THT-HHT T FATHLAET S-7a1rg (Tererd) a9, 2016 F Fqae Hhar S|

279



[T I-'vs 3(ii) ] RA hT SIS : STHIYRO] 21

(xi)

(i)

(ii)

(iii)

(iv)

(V)

(vi)
(vii)

(i)

(ii)

(iii)

(iv)

TS TEHEHTT T 1A T 21 AT 3 ATATAHTA AT TTH ok ATTITA 6 G AT FT 7@ 6 g
T W EAA I SIE AT(9rS F forw sreoms sereor gt exvfoa i srosfh)

TTEHT A0 1 9 giaam & e % forg amee -

AT T ¥ A-EETET AT AT G 3fT &Y S Tl ATgAl (PN &2, safegd
STTRAT TAT STATIT TYLEAT 6 T T R o6 (o1 =T ITIH TLATSIT AT ST

AT 3 e qefidt w1 qow e qRfEm w9 % o agw si/siatier ae o ot g aa s
STOR(T AT AT Haee & HTLOT &[el FOT hl IS F THT ST Toh|

I 90T e 9T A 990 F U A S arer sy i aidedt w2 o eratorg Aderr
qieeT, Af9erE T@d & U Fiad giasT 9T Tgu Aidied ST Aigd TRt e qefiadr
@ & T AT = g g FT T=EE O I, THeRr @7 Aved w1 aar-srar
TET

I T T T ATT AT AT ATIAL T HIAT T ATOH 6 1T gHFie, T GLET ITERT 3T 77T
qieremd, S off sraferd g, S e SR St |

YIS T FATEST IAeTst (ATEHTd; FHEH 6 (70 e/TgTT i Freremsit) STEt STATRErs i
EST I T TATAAL, ST T & T0T 60 1q &, 70 STawrer SAae”qT 7 TEe4m gl

i WTOT ST 9T FHIHAT T Y = Figd T et B S

afiags argt it T 3T TETE AT s F O qrererr R ST =7 TR ST /A A A
orrer TATATEE AT &0 T F2 o oI 36T ST

S AT F=TAt A A Ao Oof @1 9 I 9 F & fafAce ¥ forg weve-

ATTAT FT IF A ITH A & (70 I AL 7T I AT AT AT LT FHFEIFL T TN T
TU IqeAT IYAl # Hgd AT SITORI | Srfere aut arer ey, gt Wt HFFedl T AN Jal AT ST
THAT, H ThfeTs IUTT TIATT SO |

STIFATST T bt AT T T w1 faad & ofd # &7 & &0 10 a9 g1, srfo vt = fHwior araeft
q 39 99T TF &F (AT STUAT & T T3 FFOeast AT a0 1 Sl iy % o st

TEERYT IAETT TG T FT & S0

ATAYA S 6 A B & T3 S 9207 T I HIAEA 20 9t 6 {1 3 % oo sfa
HEgAq oY avfiwer F ary 40-65 &Y #ET Agr w1 weAad’ sravor fEwr G s g g
T o TATAT & T TTHT o Fg1d &l (S99d e o forw It=a e arferat &1 fFmtor frar sroam)
T T TIT F QT T S 6 TATT I AT AT ATLET Bl IAqH FIA % [0 STaq e
e e Stroam A straor Mafortea fafReer & sEm grm, i -

(F)  sifaw s § 1x107 Fi/FET § FH F IrnAar QUi qied 60 F€t i et g v

QrTrara Frgt & <6 sra<res fugr & 72a g
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.

(@)  sraree e & ad & Faw 15 Tt fF uw A awa gri

(M) AT T % T TEidser ureat At gl § Tgraar T 7 qUEd F w9 w & o
45 Tt T U FeAfa® T gt

T fAaTer & AFEE.- G 90 TETEAr § TgU FHETH F AR 6 B H A Ed T

ﬁ;q Eﬂ-@’ STQTT_C[-

(i)

(ii)

(iii)

(iv)

(ii)

THA ST ATl T T A0 | [So1e T WiHT BT 1w & qagt S agmE, 9 99 &5 |

afara g1 ST T 319 T9iere TaEt § [Heras®, adqel S 9 § Wi 7 gnl Hearess oafxr #ir

TH FIA AT Tqe! A 6 TFI H LHA TAT A8 AT Tt erfaat § g= & forg ot Toe 5o
TATE ATt o [T T I BT Srosm

AT AT &7 F MR T QA I - AT TOITer T |t o=t smforg
TEEROT AT & ety eryer fAfda sforg a1 wawars amiE (S9 F vE, s,
uTferer, S, eraferg 9«1, Yo IeATE T FiedATers) F HEUT qTer AIAY AT A F T wqw g
T IO TAT F (o ~gAaq a7 fAfEser, v T e sEes gem S 1.5 e 9@ o g
A ATAT TATSATEAA (TASIdTE) - = Srar-fRiafes areaw a7 395 au9qed g a=m
g (et s anfera Mg 6 90 |t 3 T E0ft T THHT Trrear urie 1x107 &¥i/FHe
H SATe Tl gIT| ST |0 T ATIHARH &L, [(H A0 TIAT1 & (Fa TN 97 ITAH FE TS
TRt sroraT onTfara Ft o STaeiers aed & ST § 7 | F° &1 Hie $i= g

et % HUgw i eved a@fgd T weuw F oo wrawme o Sdsr et e,
FT=-11 # RAfdE A i1 T #F79 F qe91q [@aihd a7 ITART § A0 S0 S99 T
AAtATE @red | o w7 fRar Srowm Rl o g § Meares i ger araraeer § faaw awl
T sToEm

g AT A4S H g ATl A Hl el AT, &, F&l, HA AT qrend § Ta97 FLd & el o0l
AT il SATTIAT| ST TG 6 T I 16 AqAT F qr W g & 7 |, qoeq mee
STeT T FaTAd ITTSERTOT GTT STItera Foham S|

S AT Al % forg Ads.-

Tt s sreor orer iy wTiOT e | 9, &5 § iR ST [UrET F AT A U R S
Y 372 Afaey # wasl % foru e & v Sruwm s wwor wuer iy aidfyr % 50 Hew ¥ sEw g
S OTEAT T Y H AT A AT FTH, AT ST AHA-T4 Aa(e & S0 Aaed €7 F
AiTex forar STue arfe a8 g g1 a% & - stor, = €8T & sfes dgiud 7 21

et oft s (T oo s s @) & oo qfir 9= et § o S5 a9 99 %
STANT 9T IHAT I[OEAT I AT HIA 6 918 G THAT STt JiAedd TS & o0 bse
oA &g Meteted fafRder @mg g, e -
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F.4. dmfiex ariTe 10500:2012, H@=w 2.2
(2003-09) Fiwfw @ar (R,
froa f FEa<
(1) (2) (3)
(1) | FEEE 0.01
(2) | F=rEE 0.01
() | &HFw (Cré* F =T H) 0.05
(4) | 0.05
(6) | RIS 0.05
(6) | 0.05
(7) | 0.001
(8 | f
(9) | AT=Ce, UA; F w®T H 45.0
(10) | drw= (pH) 6.5-8.5
(1) | 7T 0.3
(12) | = 2T (e ¥ =7 #) 300.0
(13) | FAI=S 250
(14) | Pt 500
(15) | TreTfers AT (Heu=ssiu= % &7 #) 0.001
(16) | ST 5.0
(17) | A% (THA4 & &7 H) 200
7. gt arg e F arfied ¥ fog awde. -

T AT T I GG FHT FH T, T DN ATEIAT T T e, AT I A0 I a8
U 3T TS AFET( I TATT 6 o0 T8 ST TOTAT Aigd S T2 39 FF507 Jorredt geama
T @M G 207§ I B G@T o T T SRR FA 6 q1 ArAsied yorterdt § fSar
T o 9T 97 = o sroem
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(ii)

(iii)

(iv)

9.

gy wor w0t u¥ e aret {99 S w1 g, e fewes Jier (Tasue) & 25 siaea 7
Ttersh gl gl

Tt s wIeor Tt w7 SUgOr T & 9T S A9Or 9 F ITART AGEIAAT % SATHTE AT qT e
it s A1 A Soares # AT ST s, g W= S A Ser (F6m) fedr s
e WY AT | AT sty w9 & Aeht % foro a8t grer srosm afe st SwART A g gwa T
g1 ar ToF M &t st & STTosf|

I T B T ST T8 AT T g qurEr & At w1 & [idiedd i ot aiaedt
T UTECAT ST &5 % o0 Feai Tguer =77 a1 g fofed aei % dqar grill

I 9 S« )X AU % g aMde- @R e e Aefeieg ARkt F oo

FAETIA AT FFTAT SITUIT, FAT

(%)

(@)

()
(¥1)
(=)

(%)

(@)
()
(1)
(2)

AT w7 ¥ R @ aeHTer urel, S g9 AT seatasd arad & it 8, #v
AT ST,

TTE UH ST & g o 3eent ste 30 &HT 7 Sferew Tl 7 21 A 9, I A0 &9 % *A% g
T A A

=R et # = o i F AT oA G & g ¥ e g

g % orovas ® w9 FA & oy aate geed § qreraer R S,

T WU HEEr et AT WEuwr [HEeer qetadt o 9wee ' 9 9wer e At HE\ 7+
T A g & fAwtaa B s

T X0 S I TATEd] <@ * g AMEE. — (1) G 9307 o i Gh-01 3@ w0 § w5
UEE AUT & forw Y STusft eiiw drertiors Aty 37 s@vd ST et & <6 g, 87 -

T ST I 1 AGEAT 3T TATEAT M TATT T@AT, AR Hed TgAT AT qaH SULT 92 Al
UL AT AT T % THATT o ST T ST T HT AT,

TTEATTATE AT HEor JOrTedt 7 Wiefiedy FAT,

AT T H 3T T AT -5 1 Al F2AT;

HTAHT & AT G FI0T S HUGT TOTAT T STALEAT 3 TATAT HIATI

UEE a9 AT FEI-TH AiAIEL F I8 98 T2 A T ST % ITAN I G99 T&T AT 74T TR

0 ST & a1 § Ag AT FA 6 18 of O AT STor & S 3ds oY e oer
FEraroor, AATEE AT % e | g o gaT fewar gt i 1€ 2

.

TETET & ¥ for Ry wream=i g wEE - TRl U a9 R S agl ® A arterer g

HEferd T e A7 Igu = S 9fd F dqHeT § 309 A F sfaw e & o EeEE fi
zA-TAfore TgfaaT TS SO AETedTierRT Ao Sasiawmauiiy Sta® Aqf F7 STIRT a9 &
T TEEReT gEgry w1d HOT| T-SasTamaui g TH=H AT GIHET FT AUSOT AT SITOT $i
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Trg [TAFIT & T SATee € & S ST AT ST T-SasTaame o a9 FT ITAN, TS a1 a1

TETET U¥ IULH ST it AT FIA % forw R SIrue) qgrey S § aAty i ure A /oo B FwieAarsay
% HTLOT HEF I Tarar AT ARTE ¥ Ty IO A 9T0 0 atrg Fr faer dart St § Sy wwor wyet §
o SO

A, IO AAAT AT B 4K AL TG FEAT - S AT F AAGT 20 PIg i A1 &77ar T FT A g
IqT U 3T ITIFT &9 & SN2 FohT T0 9207 SFAT T TITIAT % 918 SFH AT STar9ree 981 STt S &,
Ig g7 Y QAT AT AR AT FeATeried faemedt &t Si= % & 918 dgieil @l Sl A0
(i) ST @A MY AT TEHERTOT G STTTACE I FH FHIAT [oeh a1 A0 AL =T 1 A0+ (i)
* ATATY AT=B1ET H AGTAET &l TET STTUAT
(i) I Er=H T F HUG ST ARHA/ITAN | TG0 T 6 o107 318 i sawer a7 S
A | HATIT ST TS AT | =BT ad (AT ST
(i) = (i) F ATAR ATAFT IUTAT (STATE AT T G IR AT H) S HG0d -5
T et i eniterd 3 % Torg Fie-ar ai o Hepdor Faf # sr=arad|
(iv) == w2 a6 TiEeeiia T F 79 w7 F T ST #9751

s Il
[F= 16(1), (@), (2.),16(4) ¥€]
B FIFAT ¥ THEHI AT MG F qAF
®. GIE F HEH.- (A THERLT AT H T TTFHAUNT ATAE F THERLT g TRenai § 7

TUH % ®F H HO(ET THS G| FH9ee SIT F g qTel TGO T AhA & 3297 F FeAfated #1 9ra
TR ST Srerie

(F) T U GEAT AT ST STAAL FT AN % THEH § T3 =T T@@ra 641 ST Sigh
AT T, AT AUSTIIT &7 THT gall AT ATRU| ATS VAT AU G | THaT AT 21 a1 e
e 37 e gieeT a5 aga ar dichag Al § e oY qar S agrd w1 UHEd wie
¥ AT o T AT AT ITAY FLAT ST AR

(@) e, wiErEaAr, Hawi, TeAT & @a< ST AT & S 6l aThT S H3d & o0 a9 qagn=an
TLAT ST

(M) EEA % FAHSTS AT TEALETT 6 HIHA |, AT AU T a5 Y [&AT STUIT A AIfAT v s4qme
TEERLOT T T FAEATAT A w207 =t 6t faem § ot Fz &t saeer it Srosft, [esr g9
& BTH-3Ta gl ST 9% T TEHERT TohaT ST,

()  TEHERIOT T F AHAT 03 T THRAT-T4 Aafrgi i Fad e 9% ger f&Ar S[Tusr &Y &4

T THET TEL B TRAT SO =T AR AT, SR feharett & wreas & 9SS fie-
THHHIT AT g ATASE el T T 6 ST o e 591 & a7 foma 99300 1 aeEius
ICITEA, Hg-TEHERTT o TolT AT SATUAT| G 20T SIAT H hae THT THRATA 6 AT TS ST0|
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(=)

(=)

=)

()

(=)

ST SATETY o A1 AT &5 IUrsel FHITAT ATUAT| AT ST FSTer AT 319 F=raet 7gt, 50 a3t

AET, forEsT arerar quriE 107 SH/AES F FH g1, HT ST AT AR F 1 F 2 gfded g
BT ST (e AT dg! 9819 H U FLd & ([T Sl A GO AT T 5T gl

afaslt g Surer it MEted w7 |7 widedd H ST THEROr §457 A qgdt a4 97 T A
#¥ gar it fem ® srer i waer i € At =7 & s i s

THY F9TU T F forg mre w15 § Meares w aRErfer T srosm

sfaw IcIT" @Te, THA-HHT 97 Ateged 3 [ seer & siqsta fafAfay gt % eEme
BT

GTE FT AT AN GATHT FIA gq @18 e & ou Fafeteag [t & @
STTUSTT, 3797 -

Rfex 3w @re (TwdEr 2009) | iR W IRF @@
(Tt 2013)
(1) () @)
st (Frm/fm) 10.00 10.00
=i (Fram/fam) 5.00 5.00
Frfr (Fre/frm) 50.00 50.00
e (Frm/frm) 300.00 300.00
GIGINERIED Y 100.00 100.00
et (Frer/ ) 0.15 0.15
et (Form/fmm) 50.00 50.00
seart (Fer/fmm) 1000.00 1000.00
o s <20 20:1 F
fr=r (pH) 6.5-7.5 (1:5 =rer) arferpaw 6.7
THT, T FT Tfaerd, Afawad 15.0-25.0 25.0
Ve T (ITH/EHT3) <1.0 1.6 7 %7
FA ST FHTad, AT FIT 12.0 7.9
wfderd, =AaH
FA AT (TF & &7 §), 9T 0.8 0.4
ZTT Siaerd, =IAaw
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F wiehz (fr2a5 ¥ =7 #) 0.4 10.4
ATY FT TTaerd, =qAaw

F TIFATHT (Fo3T F =T H), 0.4

AT T Wiaerd, =Aaq

T T 9 | A qH

UEs Faq it srquterfa

FOT ST

FT T F+7 90% AT, 4.0

et s e § gEe
AT =R

FT ¥ F9 90% WA,

4.0 faefy srEue

BT TSIEAT =R

EEEil

TaTgHed (SUHTH-1 F &7 F),
T Fq

4.0

8.2

*JULIH AT Fohewol AT T AU AT e (AW IATR) FTOITANT @ BEAT 6 forw wi fHar
SITOATT| T, SERT SUART G FEAT RT ST & T3 et o6 forw foham S =ehar 21

q. il et & forg ams. - onfea et % fvew & fetofag st w1 9o B
STTOAT, ST
F.4. ATIEE w1 (Froer =1 a8 )
AT agt | qrEsiqs dax | i foem
S
(1) (2) (3) (4) (5)
1. fetfaa =, /e, erfesraw 100 600 200
2. |ffm Awm (fw),  fne, 2100 2100 2100
afershas
3. | = (ph) 7 5.5% 9.0 5.5% 9.0 5.5% 9.0
4. | dWIAFA AT (TH % ®97 H) 50 50 -
fn/ef., srfermaw
5. | T Feee Arze (TF % &7 H) 100 - -
/e, atereray
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6. St TETEE St /T (270 . 30 350 100
< 3 fae) srfershaw (Fmm/etT)

7. | TEmafEE st g, /e, 250 - -
srfershae

8. |wmdtw (Uuw ¥ ®7 #), /=, 0.2 0.2 0.2
st

9. |9mT (umstt ¥ w7 #), fEwwH, 0.01 0.01 -
srfershae

10. | #H=r (F&t F =w #H), R/, 0.1 1.0 -
srfershay

1. | F=fomm @S F =7 #), A/, 2.0 1.0 -
arfershas

12. |31 ®EIH (= & =7 H), 2.0 2.0 -
fn/eh, srfereras

13. |@m@r (frm F w7 F), e, 3.0 3.0 -
srfershae

14, | S=ar ((S=ua % =7 #), fon/E, 5.0 15 -
srfershae

15. | e (asms & =7 ), f/e, 3.0 3.0 -
srfershae

16. | 9TEATsE (HUua % &7 H), O/, 0.2 2.0 0.2
srfershae

17. | Fase (Hue & &7 #), /T, 1000 1000 600
srfersRae

18. |wEE (T® & &9 H), R/, 2.0 1.5 -
afershas

19. | FAifers AR (fet=s o= F =9 1.0 5.0 -
®), fern/efy, srfaeram

e © A Tdel Sa-fAwrat & ontaa eresht w1 aga a6q=, 9810 9 a1 et £t 7w $6

FLA qTA A T H Iuereg (AT St 7 7= uw Sta =9 T e gy S |

T RO F W 1 S0 SAoree oner/ e e § wEreni/aT St # g are Ios §

fAeaferfaa ATt #7 ST T ST, erere
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QS IS AR
(1) (2) (3)

AT 50 frarm/oTes AT FT o7 e o % 3faq A 9 ¢

LS Eina) 50 fRarm/uaues AT T 1 e o % 3faq A 9 ¢

T2 200 fm/ramgd | FIEE FT A S F ST 7 g

GiE 100 forr/oeug3 | FE T A AL A F AT AAE ©

50 frrm/uTes AAF F7 7 S shaa A a8

T AT FraT 20 forrm/oATg3 HTT 7 A AT 5 AT AH &

TATH 4 fomr/aees HIAF HT 7T AT HCF AT AT A8

AT (A2 F T F o | 400 fam/umugs | 76 FT A4 S8 5 T A A9 A ©

TS 3K TAEH2)

T STRATFAT 3T T 0.1 u=stt HEF T o 6-8 ®e F 791 | &1 F94AT

/oS Fo U quqegar I FA & o

oo FRqear 9=r gq 17 HEted
TAYHTLT Feq & fRemfadern 1 gasf o

H+Aa=+37h A" 0.05 Twsii/uAuw3 | A1 &7 o2 30 f7ee =¥ 8 =< & i+ Fgl
ot AT fore T T & 2

TSI 3T 9 A 0.05 Twsi/muws | 7 w7 o 30 fie 3w 8 = ¥ i wat
T qAT o U T 7 2

Tas g+ 0.5 wwsfi/uaugd | wres T o 30 fiee v 8 = % i+ Fal

H+H g+ T+ TS+ + Wi A T T T

I A=

e ; Tl 7Tt § g e 1T 11% SAF IS a9 i 0 1% 2

(F)  SULIE IcASH HATSAT T ITH FTd 6 {00 Fedl6a0r 37 % A1 IUgh T % {esred v 1y

T 0T ITHTOT HEATAT AT T EHITIG FohT S0

(@)  wefigd B S arer saferg iy et Frmn SerETers F Ay EraieE 9T | ented qat

T sTom
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() FARIAIE TATIRER F AR I &7 AT o 36 TG ©F F qH1e T ST
(@)  =fx wefiweor e § RO argett B SiEar awg-awg 97 FamEentad aRewen srafarg (vee,
AT 3T HwT-urda "=ew) w2008 # aerfatafee diwmi & sfew g 9 = ww
TR FeaT STaforee ofterd, WETor 3 fAraere qfae Fr S st
() OHHFORTT H S99 F €T H Faq TASIH, TAUHUAUH, S, qTIHIE, HIAAT, TATAST,
Hruesht, STETUE Sl ST S8 95 9% e 7 g1 0T Fohar s
(F)  AITE T H T2 Fheg T 7% T SATAF Al g
®) Raa =weaw gefimor-a= | asft qieem =1y & e i ot & Bl saoaq o= |
950" &. % [T qITATT T ATH FA *F (o7 A< 2 (27) Fehe T 4T F G soore =7 & i
7E 9|
()  I=HRTr 59 (S8 AvEY) UH qTIHTE, Sqemeor 989y e ey & qry afefora fBro s i
ATAT 3T TAgal TEl el ST Frae (Fet) e i 3% & FH a1 ST 9 A7 JSaad uT ITht
ATq & a9 & 5% & FH 2
(F) I H FFAT ATAT T HT TG Fea 1 F TGO (HIAT e G107 FHI-997 9T AT ARraeft gt
F Ty FRaT ST
TEY -1
[F=wr 15 (7), 16(1)(), 21(3) 4]
3 AIFAL F TR/ gAEAF/aneaT A e & fog
3T AUfAre yag At F sigta Wi e F@ & g swase
4T H,
....................... ED
e =
TS TGO A0 Fre/sguer = atef
HEI T,

H/ZH 9 STOTrY T TEERLT, TAAH, e i e % fore 2 srafars A=, 2016 F st

T o T UaeameT sraad FedT &/F7d gl

1.

ITHAGT F qATAF  FRT AIE EATHE
[REIRTEIGETuI )

TATATL T TqT
TIATY .,
e .
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-

3 | e At S aEA

(TEERTOT/STTE AT e gegr & J=med &
oo st wari e ar st g

RUBETIEIPEARY)

4. | "TiEET T AT FA ST = F oy sraferd
TTTEERTE. (FAT T2 #TT0)

AT THEHLOT
RGEERI

qTTere
I T T I Hoe=

5 | 3 eSS gt qew

T T (T yrferee)
TATAO( T T THTT

TATIAT o oI et

TLATERT U #iT
TATAT ATHHLIT F d = FL

gRSET ® fAeer sfie erofera
T

vi.

6. | 3 rufre 1 g/ gTEw/aET

Tfafa THERRT a1 &if F1 /=T
F) AR T S AT A
AT

) oTrterd o ST aTer srafere i /e
M) R B § [T Soar
srafere i grar

THERg  daforg F  fom swEnfar
FTAFH (ITATE ITTT)

MTem & ™U #E-9aa (3R o9
*)

=) frerTers &t gr=m

T) fRerrere = forT ofterer Sentoer

TTERONT IO % HErer &Y [EEr
¥ foro v e aTer sUT

I § FELT FHHET T GLEAT 6 0
o ST 3T 3T

I 9T TEEROT/ AT/ </
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e gfaer d9f =i (@aw G
§T0)
7 | 3r& Fafrg w1 Agem

AT TIel it HEAT

wtafas fuere st arer srafarg v amr

2K RE B O K L L G R R AR B EA R R LT

HTAEUE T AT (T FY)

TATAR % AT (AT #9 FHT SFT

I AT AT FE-TFT AT A AT

THATANT TG &l I o TorT o 7T 397

8. | TS T LA
TEATET L.
TEATH o
e
T
TEY-11
[faw 16(1)(s.) ¥4]
TTfa ST F F forg o=

HEA . !
EGIED
IS 4.
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I ; SATTHT e . EGIET

ST TgUOT I A g fReer qfeta g TEqE A e w3 % 9eArd ED)
IEREICEICIEE AR E R H 8, UT qqidrte SEERor/qaamr/ered/ Aaem gieer enfid s
TATTId e o ToIT ITferd Fohar STrar gl

g TR STH AATACE o TEHERTOT, A=, e i e & forg gt & y=ree gq &= o srar
El
g ITTARTE = Sfeatad [Mererd UF orat o =0 M|l § g7 ToTHiase THT ordt oY 3= Ha¥i & daiiq
=T 13 1 # gt amet F srerdia g1

ST YUl =T Fre/aE e e wguer HEsr atata T R off w0, witeer % siawa
] ForefY e iy w7 foraT st wear B o e forfRra e & st

BT ATTACE Tarerd 9/, 2016 % IS T Iocr=d g+ I T (F2&707) ATe=a+, 1986 (1986 FT 29)
& TSTCHE ST AT gl

IEGIES (F==T gf=a)

T TS TGO 9707 STS/H 757 &
sguor =T wfat
(ZEATHAT 3T TEHTH)

y=9-111
[T 19(6), 24(1) 4]
giaeT F yaras g0 @ R s vyega g s # forg arfts Raré o
1. ST/ T ATH
2. STTHEAT

3. % A9 et Hlex o

4, ERIEIRAEEIR AL R G
AT H.

g

THT

5. T AT HT 719 S Tq1

6. e T ATTFTT F7 19
AT 4.

Bzl

e
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EY/ANT H qiaTel it TeAr
9Te¥ # T SATHIT TRAT 6 HE@AT
/AT H FAATA/TATAIAF ATST 0t HE&AT

T AqTorS T 7ATAT

gta fad et e & &9 § IO 319 sraferee fi ety
AT Hifesw 27 o

(& =T

TTatas "uted 219 sqferse £ 7w

(& =T

wtafew sufea st saf<r smfore

[

THEHA BT AT il ATAT

&t

o7 ¥ U¥ A fR o S sraforse it wrem

&t

e s garae a7 Fi Reufa

T T2 ATTACE T TAFRIT 3T AT

BT/

FAT S/ ST/ eI faat § & 92 319 AqAree il JS0
T ST g, Ats gr

%

= faAt ® = 92 saforss  werewr it weeg Afq A afaeraar

%

oS /AEaTTT a9 § 5 a7 sraferse 7 97 srarg o o
STETIOT A T Tferaar

%

Tferdt § = F 39 A99rse &1 A9erT F9 AT He it Tiaeradr
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MINISTRY OF ENVIRONMENT, FOREST AND CLIMATE CHANGE
NOTIFICATION
New Delhi, the 8th April, 2016

S.0. 1357(E).—Whereas the draft of the Solid Waste Management Rules, 2015 were published under the
notification of the Government of India in the Ministry of Environment, Forest and Climate Change number G.S.R. 451
(E), dated the 3" June, 2015 in the Gazette of India, part IL, Section3, sub- section (i) of the same date inviting objections
or suggestions from the persons likely to be affected thereby, before the expiry of the period of sixty days from the
publication of the said notification on the Solid Waste Management Rules, 2015 in supersession of the Municipal Solid
Waste (Management and Handling) Rules, 2000;

And whereas, copies of the said Gazette were made available to the public on the 3" June, 2015;

And whereas, the objections or comments received within the stipulated period were duly considered by the
Central Government;

Now, therefore, in exercise of the powers conferred by sections 3, 6 and 25 of the Environment (Protection) Act,
1986 (29 of 1986) and in supersession of the Municipal Solid Waste (Management and Handling) Rules, 2000, except as
respect things done or omitted to be done before such supersession, the Central Government hereby makes the following
rules for management of Solid Waste, namely:-
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1. Short title and commencement.-
D These rules may be called the Solid Waste Management Rules, 2016.
2) They shall come into force on the date of their publication in the Official Gazette.

2. Application.- These rules shall apply to every urban local body, outgrowths in urban agglomerations, census
towns as declared by the Registrar General and Census Commissioner of India, notified areas, notified industrial
townships, areas under the control of Indian Railways, airports, airbases, Ports and harbours, defence establishments,
special economic zones, State and Central government organisations, places of pilgrims, religious and historical
importance as may be notified by respective State government from time to time and to every domestic, institutional,
commercial and any other non residential solid waste generator situated in the areas except industrial waste, hazardous
waste, hazardous chemicals, bio medical wastes, e-waste, lead acid batteries and radio-active waste, that are covered
under separate rules framed under the Environment (Protection) Act, 1986.

3. Definitions —(1) In these rules, unless the context otherwise requires,- (1) “aerobic composting” means a
controlled process involving microbial decomposition of organic matter in the presence of oxygen;

2. ‘“anaerobic digestion' means a controlled process involving microbial decomposition of organic matter in
absence of oxygen;

3. '"authorisation' means the permission given by the State Pollution Control Board or Pollution Control
Committee, as the case may be, to the operator of a facility or urban local suthority, or any other agency
responsible for processing and disposal of solid waste;

4. “biodegradable waste '
stable compounds;

means any organic material that can be degraded by micro-organisms into simpler

5. '"bio-methanation' means a process which entails enzymatic decomposition of the organic matter by microbial
action to produce methane rich biogas;

6. “brand owner” means a person or company who sells any commodity under a registered brand label.

7. “buffer zone” means zone of no development to be maintained around solid waste processing and disposal
facility, exceeding 5 TPD of installed capacity. This will be maintained within total and area allotted for the
solid waste processing and disposal facility.

8. “bulk waste generator” means and includes buildings occupied by the Central government departments or
undertakings, State government departments or undertakings, local bodies, public sector undertakings or private
companies, hospitals, nursing homes, schools, colleges, universities, other educational institutions, hostels,
hotels, commercial establishments, markets, places of worship, stadia and sports complexes having an average
waste generation rate exceeding 100kg per day;

9. '"bye-laws' means regulatory framework notified by local body, census town and notified area townships for
facilitating the implementation of these rules effectively in their jurisdiction.

10. “census town” means an urban area as defined by the Registrar General and Census Commissioner of India;

11. “combustible waste” means non-biodegradable, non-recyclable, non-reusable, non hazardous solid waste
having minimum calorific value exceeding 1500 kcal/kg and excluding chlorinated materials like plastic, wood
pulp, etc;

12. "composting' means a controlled process involving microbial decomposition of organic matter;

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

14. “co-processing” means use of non-biodegradable and non recyclable solid waste having calorific value
exceeding 1500k/cal as raw material or as a source of energy or both to replace or supplement the natural
mineral resources and fossil fuels in industrial processes;

15. “decentralised processing” means establishment of dispersed facilities for maximizing the processing of bio-
degradable waste and recovery of recyclables closest to the source of generation so as to minimize
transportation of waste for processing or disposal;

16. "disposal' means the final and safe disposal of post processed residual solid waste and inert street sweepings
and silt from surface drains on land as specified in Schedule I to prevent contamination of ground water, surface
water, ambient air and attraction of animals or birds;

17. “domestic hazardous waste” means discarded paint drums, pesticide cans, CFL bulbs, tube lights, expired
medicines, broken mercury thermometers, used batteries, used needles and syringes and contaminated gauge,
etc., generated at the household level;
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18.

19.

20.

21.

22.

23.

24.
25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

"door to door collection'" means collection of solid waste from the door step of households, shops,
commercial establishments , offices , institutional or any other non residential premises and includes collection
of such waste from entry gate or a designated location on the ground floor in a housing society , multi storied
building or apartments , large residential, commercial or institutional complex or premises;.

“dry waste”” means waste other than bio-degradable waste and inert street sweepings and includes recyclable
and non recyclable waste, combustible waste and sanitary napkin and diapers, etc;

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

“extended producer responsibility” (EPR) means responsibility of any producer of packaging products such
as plastic, tin, glass and corrugated boxes, etc., for environmentally sound management, till end-of-life of the
packaging products;

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

"fine'" means penalty imposed on waste generators or operators of waste processing and disposal facilities
under the bye-laws for non-compliance of the directions contained in these rules and/or bye- laws

"Form'' means a F8orm appended to these rules;

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

“inerts” means wastes which are not bio-degradable, recyclable or combustible street sweeping or dust and silt
removed from the surface drains;

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

“informal waste collector” includes individuals, associations or waste traders who are involved in sorting, sale
and purchase of recyclable materials;

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

" local body” for the purpose of these rules means and includes the municipal corporation, nagar nigam,
municipal council, nagarpalika, nagar Palikaparishad, municipal board, nagar panchayat and town panchayat,
census towns, notified areas and notified industrial townships with whatever name they are called in different
States and union territories in India;

“materials recovery facility” (MRF) means a facility where non-compostable solid waste can be temporarily
stored by the local body or any other entity mentioned in rule 2 or any person or agency authorised by any of
them to facilitate segregation, sorting and recovery of recyclables from various components of waste by
authorised informal sector of waste pickers, informal recyclers or any other work force engaged by the local
body or entity mentioned in rule 2for the purpose before the waste is delivered or taken up for its processing or
disposal;

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

"operator of a facility' means a person or entity, who owns or operates a facility for handling solid waste
which includes the local body and any other entity or agency appointed by the local body;

primary collection'" means collecting, lifting and removal of segregated solid waste from source of its
generation including households, shops, offices and any other non-residential premises or from any collection
points or any other location specified by the local body;

"processing'' means any scientific process by which segregated solid waste is handled for the purpose of reuse,
recycling or transformation into new products;

"recycling” means the process of transforming segregated non-biodegradable solid waste into new material or
product or as raw material for producing new products which may or may not be similar to the original
products;

“redevelopment” means rebuilding of old residential or commercial buildings at the same site, where the
existing buildings and other infrastructures have become dilapidated;
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38.

39.

40.
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42.
43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

""refused derived fuel"(RDF) means fuel derived from combustible waste fraction of solid waste like plastic,
wood, pulp or organic waste, other than chlorinated materials, in the form of pellets or fluff produced by drying,
shredding, dehydrating and compacting of solid waste ;

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

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

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

""Schedule'' means the Schedule appended to these rules;

"secondary storage" means the temporary containment of solid waste after collection at secondary waste
storage depots or MRFs or bins for onward transportation of the waste to the processing or disposal facility;

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

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

""solid waste'' means and includes solid or semi-solid domestic waste, sanitary waste, commercial waste,
institutional waste, catering and market waste and other non residential wastes, street sweepings, silt removed or
collected from the surface drains, horticulture waste, agriculture and dairy waste, treated bio-medical waste
excluding industrial waste, bio-medical waste and e-waste, battery waste, radio-active waste generated in the
area under the local authorities and other entities mentioned in rule 2;

“sorting” means separating various components and categories of recyclables such as paper, plastic, card-
boards, metal, glass, etc., from mixed waste as may be appropriate to facilitate recycling;

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

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

“tipping fee” means a fee or support price determined by the local authorities or any state agency authorised by
the State government to be paid to the concessionaire or operator of waste processing facility or for disposal of
residual solid waste at the landfill;

“transfer station’ means a facility created to receive solid waste from collection areas and transport in bulk in
covered vehicles or containers to waste processing and, or, disposal facilities;

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

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

‘“user fee” means a fee imposed by the local body and any entity mentioned in rule 2 on the waste generator to
cover full or part cost of providing solid waste collection, transportation, processing and disposal services.

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

“waste generator” means and includes every person or group of persons, every residential premises and non
residential establishments including Indian Railways, defense establishments, which generate solid waste;

“waste hierarchy” means the priority order in which the solid waste is to should be managed by giving

313



[9rT II—-@ve 3(ii) ] IRA A1 TSI ¢ SAETER 55

emphasis to prevention, reduction, reuse, recycling, recovery and disposal, with prevention being the most
preferred option and the disposal at the landfill being the least;

58. “waste picker” means a person or groups of persons informally engaged in collection and recovery of reusable
and recyclable solid waste from the source of waste generation the streets, bins, material recovery facilities,
processing and waste disposal facilities for sale to recyclers directly or through intermediaries to earn their
livelihood.

2) Words and expressions used herein but not defined, but defined in the Environment (Protection) Act, 1986, the
Water (Prevention and Control of Pollution) Act, 1974, Water (Prevention and Control of Pollution) Cess Act, 1977 and
the Air (prevention and Control of Pollution) Act, 1981 shall have the same meaning as assigned to them in the
respective Acts.

4 Duties of waste generators.- (1) Every waste generator shall,-

(a) segregate and store the waste generated by them in three separate streams namely bio-degradable, non bio-
degradable and domestic hazardous wastes in suitable bins and handover segregated wastes to authorised waste pickers
or waste collectors as per the direction or notification by the local authorities from time to time;

(b) wrap securely the used sanitary waste like diapers, sanitary pads etc., in the pouches provided by the
manufacturers or brand owners of these products or in a suitable wrapping material as instructed by the local authorities
and shall place the same in the bin meant for dry waste or non- bio-degradable waste;

(©) store separately construction and demolition waste, as and when generated, in his own premises and shall
dispose off as per the Construction and Demolition Waste Management Rules, 2016; and

(d) store horticulture waste and garden waste generated from his premises separately in his own premises and
dispose of as per the directions of the local body from time to time.

2) No waste generator shall throw, burn or burry the solid waste generated by him, on streets, open public spaces
outside his premises or in the drain or water bodies.

3) All waste generators shall pay such user fee for solid waste management, as specified in the bye-laws of the
local bodies.

“4) No person shall organise an event or gathering of more than one hundred persons at any unlicensed place
without intimating the local body, at least three working days in advance and such person or the organiser of such event
shall ensure segregation of waste at source and handing over of segregated waste to waste collector or agency as
specified by the local body.

(&) Every street vendor shall keep suitable containers for storage of waste generated during the course of his activity
such as food waste, disposable plates, cups, cans, wrappers, coconut shells, leftover food, vegetables, fruits, etc., and
shall deposit such waste at waste storage depot or container or vehicle as notified by the local body.

(6)  All resident welfare and market associations shall, within one year from the date of notification of these rules and
in partnership with the local body ensure segregation of waste at source by the generators as prescribed in these rules,
facilitate collection of segregated waste in separate streams, handover recyclable material to either the authorised waste
pickers or the authorised recyclers. The bio-degradable waste shall be processed, treated and disposed off through
composting or bio-methanation within the premises as far as possible. The residual waste shall be given to the waste
collectors or agency as directed by the local body.

(7) All gated communities and institutions with more than 5,000 sqm area shall, within one year from the date of
notification of these rules and in partnership with the local body, ensure segregation of waste at source by the
generators as prescribed in these rules, facilitate collection of segregated waste in separate streams, handover recyclable
material to either the authorised waste pickers or the authorizsd recyclers. The bio-degradable waste shall be processed,
treated and disposed off through composting or bio-methanation within the premises as far as possible. The residual
waste shall be given to the waste collectors or agency as directed by the local body.

®) All hotels and restaurants shall, within one year from the date of notification of these rules and in partnership
with the local body ensure segregation of waste at source as prescribed in these rules, facilitate collection of segregated
waste in separate streams, handover recyclable material to either the authorised waste pickers or the authorised recyclers.
The bio-degradable waste shall be processed, treated and disposed off through composting or bio-methanation within the
premises as far as possible. The residual waste shall be given to the waste collectors or agency as directed by the local
body.

S. Duties of Ministry of Environment, Forest and Climate Change.- (1) The Ministry of Environment, Forest
and Climate Change shall be responsible for over all monitoring the implementation of these rules in the country. It
shall constitute a Central Monitoring Committee under the Chairmanship of Secretary, Ministry of Environment, Forest
and Climate Change comprising officer not below the rank of Joint Secretary or Advisor from the following namely,-
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1) Ministry of Urban Development
2) Ministry of Rural Development
3) Ministry of Chemicals and Fertilizers
4) Ministry of Agriculture
5) Central Pollution Control Board
6) Three State Pollution Control Boards or Pollution Control Committees by rotation
7) Urban Development Departments of three State Governments by rotation
8) Rural Development Departments from two State Governments by rotation
9) Three Urban Local bodies by rotation
10) Two census towns by rotation

11) FICCI, CII
12) Two subject experts

2. This Central Monitoring Committee shall meet at least once in a year to monitor and review the implementation
of these rules. The Ministry of Environment, Forest and Climate Change may co-opt other experts, if needed. The
Committee shall be renewed every three years.

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

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

(b) formulate national policy and strategy on solid waste management including policy on waste to energy in
consultation with stakeholders within six months from the date of notification of these rules;

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

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

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

(f) provide technical guidelines and project finance to states, Union territories and local bodies on solid waste
management to facilitate meeting timelines and standards.

7. Duties of Department of Fertilisers, Ministry of Chemicals and Fertilisers.- (1) The Department of

Fertilisers through appropriate mechanisms shall,-

(a) provide market development assistance on city compost; and

(b) ensure promotion of co-marketing of compost with chemical fertilisers in the ratio of 3 to 4 bags: 6 to 7 bags by

the fertiliser companies to the extent compost is made availablefor marketing to the companies.

8. Duties of Ministry of Agriculture, Government of India.- The Ministry of Agriculture through appropriate

mechanisms shall,-

(a) provide flexibility in Fertiliser Control Order for manufacturing and sale of compost;

(b) propagate utlisation of compost on farm land;

(c) set up laboratories to test quality of compost produced by local authorities or their authorised agencies; and

(d) issue suitable guidelines for maintaining the quality of compost and ratio of use of compost visa-a-vis chemical
fertilizers while applying compost to farmland.

9. Duties of the Ministry of Power.-The Ministry of Power through appropriate mechanisms shall,-

(a) decide tariff or charges for the power generated from the waste to energy plants based on solid waste.

(b) compulsory purchase power generated from such waste to energy plants by distribution company.

10. Duties of Ministry of New and Renewable Energy Sources- The Ministry of New and Renewable Energy

Sources through appropriate mechanisms shall,-
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(a) facilitate infrastructure creation for waste to energy plants; and

(b) provide appropriate subsidy or incentives for such waste to energy plants.

11. Duties of the Secretary-in-charge, Urban Development in the States and Union territories.- (1) The

Secretary, Urban Development Department in the State or Union territory through the Commissioner or Director of
Municipal Administration or Director of local bodies shall,-

(a) prepare a state policy and solid waste management strategy for the state or the union territory in consultation
with stakeholders including representative of waste pickers, self help group and similar groups working in the field of
waste management consistent with these rules, national policy on solid waste management and national urban sanitation
policy of the ministry of urban development, in a period not later than one year from the date of notification of these
rules;

(b) while preparing State policy and strategy on solid waste management, lay emphasis on waste reduction, reuse,
recycling, recovery and optimum utilisation of various components of solid waste to ensure minimisation of waste going
to the landfill and minimise impact of solid waste on human health and environment;

(c) state policies and strategies should acknowledge the primary role played by the informal sector of waste pickers,
waste collectors and recycling industry in reducing waste and provide broad guidelines regarding integration of waste
picker or informal waste collectors in the waste management system.

(d) ensure implementation of provisions of these rules by all local authorities;

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

®) ensure identification and allocation of suitable land to the local bodies within one year for setting up of
processing and disposal facilities for solid wastes and incorporate them in the master plans (land use plan) of the State or
as the case may be, cities through metropolitan and district planning committees or town and country planning
department;

(h) direct the town planning department of the State and local bodies to ensure that a separate space for segregation,
storage, decentralised processing of solid waste is demarcated in the development plan for group housing or commercial,
institutional or any other non-residential complex exceeding 200 dwelling or having a plot area exceeding 5,000 square
meters;

@) direct the developers of Special Economic Zone, Industrial Estate, Industrial Park to earmark at least five
percent of the total area of the plot or minimum five plots or sheds for recovery and recycling facility.

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

k) arrange for capacity building of local bodies in managing solid waste, segregation and transportation or
processing of such waste at source;

0] notify buffer zone for the solid waste processing and disposal facilities of more than five tons per day in
consultation with the State Pollution Control Board; and

(m) start a scheme on registration of waste pickers and waste dealers.

12. Duties of District Magistrate or District Collector or Deputy Commissioner.- The District Magistrate or
District Collector or as the case may be , the Deputy Commissioner shall, -

(a) facilitate identification and allocation of suitable land as per clause (f) of rules 11 for setting up solid waste
processing and disposal facilities to local authorities in his district in close coordination with the Secretary-in-charge of
State Urban Development Department within one year from the date of notification of these rules;

(b) review the performance of local bodies, at least once in a quarter on waste segregation, processing, treatment
and disposal and take corrective measures in consultation with the Commissioner or Director of Municipal
Administration or Director of local bodies and secretary-in-charge of the State Urban Development.

13. Duties of the Secretary—in-charge of Village Panchayats or Rural Development Department in the State
and Union territory.- (1) The Secretary—in-charge of Village Panchayats or Rural Development Department in the State
and Union territory shall have the same duties as the Secretary—in-charge, Urban Development in the States and Union
territories, for the areas which are covered under these rules and are under their jurisdictions.

14. Duties of Central Pollution Control Board.-The Central Pollution Control Board shall, -
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(a) co-ordinate with the State Pollution Control Boards and the Pollution Control Committees for implementation
of these rules and adherence to the prescribed standards by local authorities;

(b) formulate the standards for ground water, ambient air, noise pollution, leachate in respect of all solid waste
processing and disposal facilities;

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

(d) review through State Pollution Control Boards or Pollution Control Committees, at least once in a year, the
implementation of prescribed environmental standards for solid waste processing facilities or treatment technologies and
compile the data monitored by them;

(e) review the proposals of State Pollution Control Boards or Pollution Control Committees on use of any new
technologies for processing, recycling and treatment of solid waste and prescribe performance standards, emission
norms for the same within 6 months;

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

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

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

@) publish guidelines, from time to time, on environmental aspects of processing and disposal of solid waste to
enable local bodies to comply with the provisions of these rules; and

G) provide guidance to States or Union territories on inter-state movement of waste.

15. Duties and responsibilities of local authorities and village Panchayats of census towns and urban
agglomerations.- The local authorities and Panchayats shall,-

(a) prepare a solid waste management plan as per state policy and strategy on solid waste management within six
months from the date of notification of state policy and strategy and submit a copy to respective departments of State
Government or Union territory Administration or agency authorised by the State Government or Union territory
Administration;

(b) arrange for door to door collection of segregated solid waste from all households including slums and informal
settlements, commercial, institutional and other non residential premises. From multi-storage buildings, large
commercial complexes, malls, housing complexes, etc., this may be collected from the entry gate or any other
designated location;

(©) establish a system to recognise organisations of waste pickers or informal waste collectors and promote and
establish a system for integration of these authorised waste-pickers and waste collectors to facilitate their participation in
solid waste management including door to door collection of waste;

(d) facilitate formation of Self Help Groups, provide identity cards and thereafter encourage integration in solid
waste management including door to door collection of waste;

(e) frame bye-laws incorporating the provisions of these rules within one year from the date of notification of these
rules and ensure timely implementation;

® prescribe from time to time user fee as deemed appropriate and collect the fee from the waste generators on its
own or through authorised agency;

(2) direct waste generators not to litter i.e throw or dispose of any waste such as paper, water bottles, liquor bottles,
soft drink canes, tetra packs, fruit peel, wrappers, etc., or burn or burry waste on streets, open public spaces, drains,
waste bodies and to segregate the waste at source as prescribed under these rules and hand over the segregated waste to
authorised the waste pickers or waste collectors authorised by the local body;

(h) setup material recovery facilities or secondary storage facilities with sufficient space for sorting of recyclable
materials to enable informal or authorised waste pickers and waste collectors to separate recyclables from the waste and
provide easy access to waste pickers and recyclers for collection of segregated recyclable waste such as paper, plastic,
metal, glass, textile from the source of generation or from material recovery facilities; Bins for storage of bio-degradable
wastes shall be painted green, those for storage of recyclable wastes shall be printed white and those for storage of other
wastes shall be printed black;
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@) establish waste deposition centres for domestic hazardous waste and give direction for waste generators to
deposit domestic hazardous wastes at this centre for its safe disposal. Such facility shall be established in a city or town
in a manner that one centre is set up for the area of twenty square kilometers or part thereof and notify the timings of
receiving domestic hazardous waste at such centres;

Q) ensure safe storage and transportation of the domestic hazardous waste to the hazardous waste disposal facility
or as may be directed by the State Pollution Control Board or the Pollution Control Committee;

k) direct street sweepers not to burn tree leaves collected from street sweeping and store them separately and
handover to the waste collectors or agency authorised by local body;

(0))] provide training on solid waste management to waste-pickers and waste collectors;

(m) collect waste from vegetable, fruit, flower, meat, poultry and fish market on day to day basis and promote
setting up of decentralised compost plant or bio-methanation plant at suitable locations in the markets or in the vicinity of
markets ensuring hygienic conditions;

(n) collect separately waste from sweeping of streets, lanes and by-lanes daily, or on alternate days or twice a week
depending on the density of population, commercial activity and local situation;

(o) set up covered secondary storage facility for temporary storage of street sweepings and silt removed from
surface drains in cases where direct collection of such waste into transport vehicles is not convenient. Waste so collected
shall be collected and disposed of at regular intervals as decided by the local body;

p) collect horticulture, parks and garden waste separately and process in the parks and gardens, as far as possible;

(Q transport segregated bio-degradable waste to the processing facilities like compost plant, bio-methanation plant
or any such facility. Preference shall be given for on site processing of such waste;

(r) transport non-bio-degradable waste to the respective processing facility or material recovery facilities or
secondary storage facility;

(s) transport construction and demolition waste as per the provisions of the Construction and Demolition Waste
management Rules, 2016;

(t) involve communities in waste management and promotion of home composting, bio-gas generation,
decentralised processing of waste at community level subject to control of odour and maintenance of hygienic conditions
around the facility;

(u) phase out the use of chemical fertilizer in two years and use compost in all parks, gardens maintained by the
local body and wherever possible in other places under its jurisdiction. Incentives may be provided to recycling
initiatives by informal waste recycling sector.

) facilitate construction, operation and maintenance of solid waste processing facilities and associated
infrastructure on their own or with private sector participation or through any agency for optimum utilisation of various
components of solid waste adopting suitable technology including the following technologies and adhering to the
guidelines issued by the Ministry of Urban Development from time to time and standards prescribed by the Central
Pollution Control Board. Preference shall be given to decentralised processing to minimize transportation cost and
environmental impacts such as-

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

b)waste to energy processes including refused derived fuel for combustible fraction of waste or supply as
feedstock to solid waste based power plants or cement kilns;

(w) undertake on their own or through any other agency construction, operation and maintenance of sanitary landfill
and associated infrastructure as per Schedule 1 for disposal of residual wastes in a manner prescribed under these rules;

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

(y) make an application in Form-I for grant of authorisation for setting up waste processing, treatment or disposal
facility, if the volume of waste is exceeding five metric tones per day including sanitary landfills from the State Pollution
Control Board or the Pollution Control Committee, as the case may be;

(2) submit application for renewal of authorisation at least sixty days before the expiry of the validity of
authorisation;
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(za) prepare and submit annual report in Form IV on or before the 30" April of the succeeding year to the
Commissioner or Director, Municipal Administration or designated Officer;

(zb) the annual report shall then be sent to the Secretary -in-Charge of the State Urban Development Department or
village panchayat or rural development department and to the respective State Pollution Control Board or Pollution
Control Committee by the 31 May of every year;

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

(zd) ensure that the operator of a facility provides personal protection equipment including uniform, fluorescent
jacket, hand gloves, raincoats, appropriate foot wear and masks to all workers handling solid waste and the same are used
by the workforce;

(ze) ensure that provisions for setting up of centers for collection, segregation and storage of segregated wastes, are
incorporated in building plan while granting approval of building plan of a group housing society or market complex; and

(zf) frame bye-laws and prescribe criteria for levying of spot fine for persons who litters or fails to comply with the
provisions of these rules and delegate powers to officers or local bodies to levy spot fines as per the bye laws framed; and

(zg) create public awareness through information, education and communication campaign and educate the waste
generators on the following; namely:-

@) not to litter;

(i1) minimise generation of waste;

(iii) reuse the waste to the extent possible;

@iv) practice segregation of waste into bio—degradable, non-biodegradable (recyclable and combustible),

sanitary waste and domestic hazardous wastes at source;
v) practice home composting, vermi-composting, bio-gas generation or community level composting;

(vi) wrap securely used sanitary waste as and when generated in the pouches provided by the brand owners
or a suitable wrapping as prescribed by the local body and place the same in the bin meant for non-
biodegradable waste;

(vii)storage of segregated waste at source in different bins;

(viii)  handover segregated waste to waste pickers, waste collectors, recyclers or waste collection agencies;
and

(ix) pay monthly user fee or charges to waste collectors or local bodies or any other person authorised by
the local body for sustainability of solid waste management.

(zh) stop land filling or dumping of mixed waste soon after the timeline as specified in rule 23 for setting up and
operationalisation of sanitary landfill is over;

(zi) allow only the non-usable, non-recyclable, non-biodegradable, non-combustible and non-reactive inert waste
and pre-processing rejects and residues from waste processing facilities to go to sanitary landfill and the sanitary landfill
sites shall meet the specifications as given in Schedule-I, however, every effort shall be made to recycle or reuse the
rejects to achieve the desired objective of zero waste going to landfill;

(z)) investigate and analyse all old open dumpsites and existing operational dumpsites for their potential of bio-
mining and bio-remediation and wheresoever feasible, take necessary actions to bio-mine or bio-remediate the sites;

(zk) in absence of the potential of bio-mining and bio-remediation of dumpsite, it shall be scientifically capped as per
landfill capping norms to prevent further damage to the environment.

16. Duties of State Pollution Control Board or Pollution Control Committee.- (1) The State Pollution Control Board
or Pollution Control Committee shall,-

(a) enforce these rules in their State through local bodies in their respective jurisdiction and review
implementation of these rules at least twice a year in close coordination with concerned Directorate of
Municipal Administration or Secretary-in-charge of State Urban Development Department;

(b) monitor environmental standards and adherence to conditions as specified under the Schedule I and Schedule II
for waste processing and disposal sites;

(©) examine the proposal for authorisation and make such inquiries as deemed fit, after the receipt of the application
for the same in Form I from the local body or any other agency authorised by the local body;
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(d) while examining the proposal for authorisation, the requirement of consents under respective enactments and
views of other agencies like the State Urban Development Department, the Town and Country Planning
Department, District Planning Committee or Metropolitan Area Planning Committee, as may be applicable,
Airport or Airbase Authority, the Ground Water Board, Railways, power distribution companies, highway
department and other relevant agencies shall be taken into consideration and they shall be given four weeks
time to give their views, if any;

(e) issue authorisation within a period of sixty days in Form II to the local body or an operator of a facility or any
other agency authorised by local body stipulating compliance criteria and environmental standards as specified
in Schedules I and II including other conditions, as may be necessary;

® synchronise the validity of said authorisation with the validity of the consents;

(2) suspend or cancel the authorization issued under clause (a) any time, if the local body or operator of the
facility fails to operate the facility as per the conditions stipulated:

provided that no such authorization shall be suspended or cancelled without giving notice to the local body or
operator, as the case may be; and

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

2) The State Pollution Control Board or Pollution Control Committee shall, after giving reasonable opportunity of
being heard to the applicant and for reasons thereof to be recorded in writing, refuse to grant or renew an authorisation.

3) In case of new technologies, where no standards have been prescribed by the Central Pollution Control Board,
State Pollution Control Board or Pollution Control Committee, as the case may be, shall approach Central Pollution
Control Board for getting standards specified.

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

(&) The State Pollution Control Board or the Pollution Control Committee may give directions to local bodies for
safe handling and disposal of domestic hazardous waste deposited by the waste generators at hazardous waste deposition
facilities.

6) The State Pollution Control Board or the Pollution Control Committee shall regulate Inter-State movement of
waste.
17. Duty of manufacturers or brand owners of disposable products and sanitary napkins and diapers.- (1)

All manufacturers of disposable products such as tin, glass, plastics packaging, etc., or brand owners who introduce such
products in the market shall provide necessary financial assistance to local authorities for establishment of waste
management system.

2) All such brand owners who sell or market their products in such packaging material which are non-
biodegradable shall put in place a system to collect back the packaging waste generated due to their production.

3) Manufacturers or brand owners or marketing companies of sanitary napkins and diapers shall explore the
possibility of using all recyclable materials in their products or they shall provide a pouch or wrapper for disposal of each
napkin or diapers along with the packet of their sanitary products.

“4) All such manufacturers, brand owners or marketing companies shall educate the masses for wrapping and
disposal of their products.

18. Duties of the industrial units located within one hundred km from the refused derived fuel and waste to
energy plants based on solid waste- All industrial units using fuel and located within one hundred km from a solid
waste based refused derived fuel plant shall make arrangements within six months from the date of notification of these
rules to replace at least five percent of their fuel requirement by refused derived fuel so produced.

19. Criteria for Duties regarding setting-up solid waste processing and treatment facility.- (1) The department
in- charge of the allocation of land assignment shall be responsible for providing suitable land for setting up of the solid
waste processing and treatment facilities and notify such sites by the State Government or Union territory
Administration.

2) The operator of the facility shall design and set up the facility as per the technical guidelines issued by the
Central Pollution Control Board in this regard from time to time and the manual on solid waste management prepared by
the Ministry of Urban Development.
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3) The operator of the facility shall obtain necessary approvals from the State Pollution Control Board or Pollution
Control Committee.

4) The State Pollution Control Board or Pollution Control Committee shall monitor the environment standards of
the operation of the solid waste processing and treatment facilities.

) The operator of the facility shall be responsible for the safe and environmentally sound operations of the solid
waste processing and or treatment facilities as per the guidelines issued by the Central Pollution Control Board from time
to time and the Manual on Municipal Solid Waste Management published by the Ministry of Urban Development and
updated from time to time-

(6) The operator of the solid waste processing and treatment facility shall submit annual report in Form III each
year by 30" April to the State Pollution Control Board or Pollution Committee and concerned local body.

20. Criteria and actions to be taken for solid waste management in hilly areas.- In the hilly areas, the duties and
responsibilities of the local authorities shall be the same as mentioned in rule 15 with additional clauses as under:

(a) Construction of landfill on the hill shall be avoided. A transfer station at a suitable enclosed location shall be
setup to collect residual waste from the processing facility and inert waste. A suitable land shall be identified in
the plain areas down the hill within 25 kilometers for setting up sanitary landfill. The residual waste from the
transfer station shall be disposed of at this sanitary landfill.

(b) In case of non-availability of such land, efforts shall be made to set up regional sanitary landfill for the inert and
residual waste.

(c) Local body shall frame Bye-laws and prohibit citizen from littering wastes on the streets and give strict direction
to the tourists not to dispose any waste such as paper, water bottles, liquor bottles, soft drink canes, tetra packs,
any other plastic or paper waste on the streets or down the hills and instead direct to deposit such waste in the
litter bins that shall be placed by the local body at all tourist destinations.

(d) Local body shall arrange to convey the provisions of solid waste management under the bye-laws to all tourists
visiting the hilly areas at the entry point in the town as well as through the hotels, guest houses or like where
they stay and by putting suitable hoardings at tourist destinations.

(e) Local body may levy solid waste management charge from the tourist at the entry point to make the solid waste
management services sustainable.

) The department in- charge of the allocation of land assignment shall identify and allot suitable space on the hills
for setting up decentralised waste processing facilities. Local body shall set up such facilities. Step garden
system may be adopted for optimum utilisation of hill space.

21. Criteria for waste to energy process.- (1) Non recyclable waste having calorific value of 1500 K/cal/kg or more
shall not be disposed of on landfills and shall only be utilised for generating energy either or through refuse derived fuel
or by giving away as feed stock for preparing refuse derived fuel.

2) High calorific wastes shall be used for co-processing in cement or thermal power plants.

3) The local body or an operator of facility or an agency designated by them proposing to set up waste to energy
plant of more than five tones per day processing capacity shall submit an application in Form-I to the State Pollution
Control Board or Pollution Control Committee, as the case may be, for authorisation.

“4) The State Pollution Control Board or Pollution Control Committee, on receiving such application for setting
up waste to energy facility, shall examine the same and grant permission within sixty days.

22. Time frame for implementation.- Necessary infrastructure for implementation of these rules shall be created
by the local bodies and other concerned authorities, as the case may be, on their own, by directly or engaging agencies
within the time frame specified below:

S1. No. Activity Time limit from
the date of
notification of
rules

ey (2) 3
1. lidentification of suitable sites for setting up solid waste processing facilities 1 year
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2. l[identification of suitable sites for setting up common regional sanitary landfill facilities 1 year
for suitable clusters of local authorities under 0.5 million population and for setting
up common regional sanitary landfill facilities or stand alone sanitary landfill facilities by
all local authorities having a population of 0.5 million or more .

3. |procurement of suitable sites for setting up solid waste processing facility and sanitary] 2 years
landfill facilities

4. enforcing waste generators to practice segregation of bio degradable, recyclable, 2 years
combustible, sanitary waste domestic hazardous and inert solid wastes at source ,

5. |Ensure door to door collection of segregated waste and its transportation in 2 years
covered vehicles to processing or disposal facilities.

6. lensure separate storage, collection and transportation of construction and demolition 2 years
wastes

7.  |setting up solid waste processing facilities by all local bodies having 100000 or more 2 years
population

8. [Setting up solid waste processing facilities by local bodies and census towns 3 years
below 100000 population.

9  [setting up common or stand alone sanitary landfills by or for all local bodies having 0.5
million or more population for the disposal of only such residual wastes from the] 3 vears
processing facilities as well as untreatable inert wastes as permitted under the Rules y

10. [setting up common or regional sanitary landfills by all local bodies and census towns|
under 0.5 million population for the disposal of permitted waste under the rules 3years

11. [bio-remediation or capping of old and abandoned dump sites Syears

23. State Level Advisory Body. — (1) Every Department in-charge of local bodies of the concerned State

Government or Union territory administration shall constitute a State Level Advisory Body within six months from the
date of notification of these rules comprising the following members, namely:-

SI. No Designation Member
@ (2 3

1. Secretary, Department of Urban Development orLocal self | Chairperson, ex-
government department of the State officio

2. One representative of Panchayats or Rural development | Member, ex-officio
Department not below the rank of Joint Secretary to State
Government

3. one representative of Revenue Department of State Government Member,ex-officio

4. One representative from Ministry of Environment, Forest and | Member, ex-officio

Climate Change Government of India
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5. One representative from Ministry of Urban Development, | Member, ex-officio
Government of India

6. One representative from Ministry of Rural Development, | Member, ex-officio
Government of India

7. One representative from the Central Pollution Control Board Member, ex-officio

8. One representative from the State Pollution Control Board or | Member, ex-officio
Pollution Control Committee

0. One representative from Indian Institute of Technology or National | Member,Ex-officio
Institute of Technology

10. Chief town planner of the state Member
11. Three representatives from the local bodies by rotation Member
12. Two representatives from census towns or urban agglomerations | Member

by rotation.

13. One representative from reputed Non-Governmental Organisation | Member
or Civil Society working for the waste pickers or informal recycler
or solid waste management

14. One representative from a body representing Industries at the State | Member
or Central level

15. one representative from waste recycling industry member
16. Two subject experts Member
17. Co-opt one representative each from agriculture department, and | Member

labour department of State Government.

2) The State Level Advisory Body shall meet at least one in every six months to review the matters related to
implementation of these rules, state policy and strategy on solid waste management and give advice to state government
for taking measures that are necessary for expeditious and appropriate implementation of these rules.

3) The copies of the review report shall be forwarded to the State Pollution Control Board or Pollution Control
Committee for necessary action.

24. Annual report.- (1) The operator of facility shall submit the annual report to the local body in Form-III on or before
the 30" day of April every year.

2) The local body shall submit its annual report in Form-IV to State P Control Board or P Committee and the
Secretary-in-Charge of the Department of Urban Development of the concerned State or Union Territory in case of
metropolitan city and to the Director of Municipal Administration or Commissioner of Municipal Administration or
Officer in -Charge of Urban local bodies in the state in case of all other local bodies of state on or before the 30" day of
June every year

3) Each State Pollution Control Board or Pollution Control Committee as the case may be, shall prepare and
submit the consolidated annual report to the Central Pollution Control Board and Ministry of Urban Development on the
implementation of these rules and action taken against non complying local body by the 31*day of July of each year in
Form-V.

“) The Central Pollution Control Board shall prepare a consolidated annual review report on the status of
implementation of these rules by local bodies in the country and forward the same to the Ministry of Urban Development



[9rT II—-@ve 3(ii) ] IRA A1 TSI ¢ SAETER 65

and Ministry of Environment, Forest and Climate Change, along with its recommendations before the 31*day of August
each year.

(&) The annual report shall be reviewed by the Ministry of Environment, Forest and Climate Change during the
meeting of Central Monitoring Committee.

25. Accident reporting- In case of an accident at any solid waste processing or treatment or disposal facility or landfill
site, the Officer- in- charge of the facility shall report to the local body in Form-VI and the local body shall review and
issue instructions if any, to the in- charge of the facility.

SCHEDULE I
[see rule 15 (w),(zi), 16 (1) (b) (e), 16 (4)]
Specifications for Sanitary Landfills
(A) Criteria for site selection.-

@) The department in the business allocation of land assignment shall provide suitable site for setting up of the
solid waste processing and treatment facilities and notify such sites.

(ii) The sanitary landfill site shall be planned, designed and developed with proper documentation of construction
plan as well as a closure planin a phased manner. In case a new landfill facility is being established adjoining an
existing landfill site, the closure plan of existing landfill should form a part of the proposal of such new landfill.

(iii) The landfill sites shall be selected to make use of nearby wastes processing facilities. Otherwise, wastes
processing facility shall be planned as an integral part of the landfill site.

@iv) Landfill sites shall be set up as per the guidelines of the Ministry of Urban Development, Government of India
and Central Pollution Control Board.

) The existing landfill sites which are in use for more than five years shall be improved in accordance with the
specifications given in this Schedule.

(vi) The landfill site shall be large enough to last for at least 20-25 years and shall develop ‘landfill cells’ in a phased
manner to avoid water logging and misuse.

(vii) The landfill site shall be 100 meter away from river, 200 meter from a pond, 200 meter from Highways,
Habitations, Public Parks and water supply wells and 20 km away from Airports or Airbase. However in a
special case, landfill site may be set up within a distance of 10 and 20 km away from the Airport/Airbase after
obtaining no objection certificate from the civil aviation authority/ Air force as the case may be. The Landfill
site shall not be permitted within the flood plains as recorded for the last 100 years, zone of coastal regulation,
wetland, Critical habitat areas, sensitive eco-fragile areas..

(viii)  The sites for landfill and processing and disposal of solid waste shall be incorporated in the Town Planning
Department’s land-use plans.

(ix) A buffer zone of no development shall be maintained around solid waste processing and disposal facility,
exceeding five Tonnes per day of installed capacity. This will be maintained within the total area of the solid
waste processing and disposal facility. The buffer zone shall be prescribed on case to case basis by the local
body in consultation with concerned State Pollution Control Board.

(x) The biomedical waste shall be disposed of in accordance with the Bio-medical Waste Management Rules, 2016,
as amended from time to time . The hazardous waste shall be managed in accordance with the Hazardous and
Other Wastes (Management and Transboundary Movement) Rules, 2016, as amended from time to time. The E-
waste shall be managed in accordance with the e-Waste (Management ) Rules, 2016 as amended from time to
time.

(xi) Temporary storage facility for solid waste shall be established in each landfill site to accommodate the waste in
case of non- operation of waste processing and during emergency or natural calamities.

(B) Criteria for development of facilities at the sanitary landfills.-

@) Landfill site shall be fenced or hedged and provided with proper gate to monitor incoming vehicles, to prevent
entry of unauthorised persons and stray animals

(ii) The approach and / internal roads shall be concreted or paved so as to avoid generation of dust particles due to
vehicular movement and shall be so designed to ensure free movement of vehicles and other machinery.

(iii) The landfill site shall have waste inspection facility to monitor waste brought in for landfilling h, office facility
for record keeping and shelter for keeping equipment and machinery including pollution monitoring equipment.
The operator of the facility shall maintain record of waste received, processed and disposed.
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@iv) Provisions like weigh bridge to measure quantity of waste brought at landfill site, fire protection equipment and
other facilities as may be required shall be provided.

) Utilities such as drinking water and sanitary facilities (preferably washing/bathing facilities for workers) and
lighting arrangements for easy landfill operations during night hours shall be provided.

(vi) Safety provisions including health inspections of workers at landfill sites shall be carried out made.

(vii) Provisions for parking, cleaning, washing of transport vehicles carrying solid waste shall be provided. The
wastewater so generated shall be treated to meet the prescribed standards.

©) Criteria for specifications for land filling operations and closure on completion of land filling.-

@) Waste for land filling shall be compacted in thin layers using heavy compactors to achieve high density of the
waste. In high rainfall areas where heavy compactors cannot be used, alternative measures shall be adopted.

(ii) Till the time waste processing facilities for composting or recycling or energy recovery are set up, the waste
shall be sent to the sanitary landfill. The landfill cell shall be covered at the end of each working day with
minimum 10 cm of soil, inert debris or construction material..

(iii) Prior to the commencement of monsoon season, an intermediate cover of 40-65 cm thickness of soil shall be
placed on the landfill with proper compaction and grading to prevent infiltration during monsoon. Proper
drainage shall be constructed to divert run-off away from the active cell of the landfill.

@iv) After completion of landfill, a final cover shall be designed to minimise infiltration and erosion. The final cover
shall meet the following specifications, namely :--

a) The final cover shall have a barrier soil layer comprising of 60 cm of clay or amended soil with permeability
coefficient less than 1 x 107 cm/sec.

b) On top of the barrier soil layer, there shall be a drainage layer of 15 cm.

¢) On top of the drainage layer, there shall be a vegetative layer of 45 cm to support natural plant growth and to
minimise erosion.

(D) Criteria for pollution prevention.-In order to prevent pollution from landfill operations, the following provisions
shall be made, namely:-

@) The storm water drain shall be designed and constructed in such a way that the surface runoff water is diverted
from the landfilling site and leachates from solid waste locations do not get mixed with the surface runoff water.
Provisions for diversion of storm water discharge drains shall be made to minimise leachate generation and
prevent pollution of surface water and also for avoiding flooding and creation of marshy conditions.

(ii) Non-permeable lining system at the base and walls of waste disposal area. For landfill receiving residues of
waste processing facilities or mixed waste or waste having contamination of hazardous materials (such as
aerosols, bleaches, polishes, batteries, waste oils, paint products and pesticides) shall have liner of composite
barrier of 1.5 mm thick high density polyethylene (HDPE) geo-membrane or geo-synthetic liners, or equivalent,
overlying 90 cm of soil (clay or amended soil) having permeability coefficient not greater than 1 x 10-7 cm/sec.
The highest level of water table shall be at least two meter below the base of clay or amended soil barrier layer
provided at the bottom of landfills.

(iii) Provisions for management of leachates including its collection and treatment shall be made. The treated
leachate shall be recycled or utilized as permitted, otherwise shall be released into the sewerage line, after
meeting the standards specified in Schedule- IL. In no case, leachate shall be released into open environment.

@iv) Arrangement shall be made to prevent leachate runoff from landfill area entering any drain, stream, river, lake
or pond. In case of mixing of runoff water with leachate or solid waste, the entire mixed water shall be treated
by the concern authority.

(E) Criteria for water quality monitoring.-

@) Before establishing any landfill site, baseline data of ground water quality in the area shall be collected and kept
in record for future reference. The ground water quality within 50 meter of the periphery of landfill site shall be
periodically monitored covering different seasons in a year that is, summer, monsoon and post-monsoon period
to ensure that the ground water is not contaminated.

(ii) Usage of groundwater in and around landfill sites for any purpose (including drinking and irrigation) shall be
considered only after ensuring its quality. The following specifications for drinking water quality shall apply for
monitoring purpose, namely :-
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S. No Parameters IS 10500:2012, Edition 2.2(2003-09)
e Desirable limit (mg/l except for pH)
ey @r 3)
Arsenic 0.01
Cadmium 0.01
Chromium(as Cr") 0.05
Copper 0.05
Cyanide 0.05
Lead 0.05
Mercury 0.001
Nickel -
Nitrate as NO3 45.0
pH 6.5-8.5
Iron 0.3
Total hardness (as CaCO3) 300.0
Chlorides 250
Dissolved solids 500
Phenolic ~ compounds  (as 0.001
C¢HsOH)
Zinc 5.0
Sulphate (as SOy) 200
¥ Criteria for ambient air quality monitoring.-

@) Landfill gas control system including gas collection system shall be installed at landfill site to minimize odour,
prevent off-site migration of gases, to protect vegetation planted on the rehabilitated landfill surface. For
enhancing landfill gas recovery, use of geomembranes in cover systems along with gas collection wells should
be considered.

(ii) The concentration of methane gas generated at landfill site shall not exceed 25 per cent of the lower explosive
limit (LEL).

(iii) The landfill gas from the collection facility at a landfill site shall be utilized for either direct thermal applications
or power generation, as per viability. Otherwise, landfill gas shall be burnt (flared) and shall not be allowed to
escape directly to the atmosphere or for illegal tapping. Passive venting shall be allowed in case if its utilisation
or flaring is not possible.

@iv) Ambient air quality at the landfill site and at the vicinity shall be regularly monitored. Ambient air quality shall

326



68 THE GAZETTE OF INDIA : EXTRAORDINARY [PART II—SEC. 3(ii)]

meet the standards prescribed by the Central Pollution Control Board for Industrial area.

G. Criteria for plantation at landfill Site.- A vegetative cover shall be provided over the completed site in accordance
with the following specifications, namely:-

(a) Locally adopted non-edible perennial plants that are resistant to drought and extreme temperatures shall be
planted;
(b) The selection of plants should be of such variety that their roots do not penetrate more than 30 cms. This

condition shall apply till the landfill is stabilized;

(©) Selected plants shall have ability to thrive on low-nutrient soil with minimum nutrient addition;
(d) Plantation to be made in sufficient density to minimise soil erosion.
(e) Green belts shall be developed all around the boundary of the landfill in consultation with State Pollution

Control Boards or Pollution Control Committees .

H. Criteria for post-care of landfill site.- (1) The post-closure care of landfill site shall be conducted for at least fifteen
years and long term monitoring or care plan shall consist of the following, namely :-*

(a) Maintaining the integrity and effectiveness of final cover, making repairs and preventing run-on and run-off
from eroding or otherwise damaging the final cover;

(b) Monitoring leachate collection system in accordance with the requirement;

(©) Monitoring of ground water in and around landfill;

(d) Maintaining and operating the landfill gas collection system to meet the standards.

2) Use of closed landfill sites after fifteen years of post-closure monitoring can be considered for human settlement

or otherwise only after ensuring that gaseous emission and leachate quality analysis complies with the specified standards
and the soil stability is ensured.

I.  Criteria for special provisions for hilly areas.-Cities and towns located on hills shall have location-specific
methods evolved for final disposal of solid waste by the local body with the approval of the concerned State Pollution
Control Board or the Pollution Control Committee. The local body shall set up processing facilities for utilisation of
biodegradable organic waste. The non-biodegradable recyclable materials shall be stored and sent for recycling
periodically. The inert and non-biodegradable waste shall be used for building roads or filling-up of appropriate areas on
hills. In case of constraints in finding adequate land in hilly areas, waste not suitable for road-laying or filling up shall be
disposed of in regional landfills in plain areas.

J. Closure and Rehabilitation of Old Dumps- Solid waste dumps which have reached their full capacity or those which
will not receive additional waste after setting up of new and properly designed landfills should be closed and
rehabilitated by examining the following options:

@) Reduction of waste by bio mining and waste processing followed by placement of residues in new
landfills or capping as in (ii) below.

@). Capping with solid waste cover or solid waste cover enhanced with geomembrane to enable collection
and flaring / utilisation of greenhouse gases.

(iii) Capping as in (ii) above with additional measures (in alluvial and other coarse grained soils) such as
cut-off walls and extraction wells for pumping and treating contaminated ground water.

@iv) Any other method suitable for reducing environmental impact to acceptable level.
SCHEDULE II
[see rule 16 (1), (b), (e), 16 (4))
Standards of processing and treatment of solid waste

A. Standards for composting.- The waste processing facilities shall include composting as one of the technologies for
processing of bio degradable waste. In order to prevent pollution from compost plant, the following shall be
complied with namely :-

(a) The incoming organic waste at site shall be stored properly prior to further processing. To the extent possible,
the waste storage area should be covered. If, such storage is done in an open area, it shall be provided with
impermeable base with facility for collection of leachate and surface water run-off into lined drains leading to a
leachate treatment and disposal facility;

(b) Necessary precaution shall be taken to minimise nuisance of odour, flies, rodents, bird menace and fire hazard;
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(c) In case of breakdown or maintenance of plant, waste intake shall be stopped and arrangements be worked out
for diversion of waste to the temporary processing site or temporary landfill sites which will be again
reprocessed when plant is in order;

(d) Pre-process and post-process rejects shall be removed from the processing facility on regular basis and shall not
be allowed to pile at the site. Recyclables shall be routed through appropriate vendors. The non-recyclable high
calorific fractions to be segregated and sent to waste to energy or for RDF production, co-processing in cement
plants or to thermal power plants. Only rejects from all processes shall be sent for sanitary landfill site(s).

(e) The windrow area shall be provided with impermeable base. Such a base shall be made of concrete or
compacted clay of 50 cm thick having permeability coefficient less than 10~ cm/sec. The base shall be provided
with 1 to 2 per cent slope and circled by lined drains for collection of leachate or surface run-off;

® Ambient air quality monitoring shall be regularly carried out. Odurnuisance at down-wind direction on the
boundary of processing plant shall also be checked regularly.

(2) Leachate shall be re-circulated in compost plant for moisture maintenance.
(h) The end product compost shall meet the standards prescribed under Fertilizer Control Order notified from time
to time.
@) In order to ensure safe application of compost, the following specifications for compost quality shall be met,
namely:-
Parameters Organic Compost Phosphate Rich
(FCO 2009) Organic Manure
(FCO 2013)
@ 2 3)
Arsenic (mg/Kg) 10.00 10.00
Cadmium (mg/Kg) 5.00 5.00
Chromium (mg/Kg) 50.00 50.00
Copper (mg/Kg) 300.00 300.00
Lead (mg/Kg) 100.00 100.00
Mercury (mg/Kg) 0.15 0.15
Nickel (mg/Kg) 50.00 50.00
Zinc (mg/Kg) 1000.00 1000.00
C/N ratio <20 Less than 20:1
pH 6.5-7.5 (1:5 solution) maximum 6.7
Moisture, percent by weight, 15.0-25.0 25.0
maximum
Bulk density (g/cm3) <1.0 Less than 1.6
Total Organic Carbon, per cent by 12.0 7.9
weight, minimum
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Total Nitrogen (as N), per cent by 0.8 0.4
weight, minimum

Total Phosphate (as P,0s) percent by 04 10.4
weight, minimum

Total Potassium (as K,0), percent by 04 -
weight, minimum

Colour Dark brown to black -

Odour Absence of foul Odor -

Particle size Minimum 90% material should pass | Minimum 90% material should pass
through 4.0 mm IS sieve through 4.0 mm IS sieve

Conductivity (as dsm-1), not more 4.0 8.2

than

* Compost (final product) exceeding the above stated concentration limits shall not be used for food crops. However, it
may be utilized for purposes other than growing food crops.

B. Standards for treated leachates.-The disposal of treated leachates shall meet the following standards, namely:-
Standards
( Mode of Disposal )
S.No | Parameter
Inland surface Public sewers |Land disposal
water

ey (©)) 3 “ &)

1. Suspended solids, mg/l, max 100 600 200

2. Dissolved solids (inorganic) mg/l, max. 2100 2100 2100

3 pH value 55t09.0 5.5t09.0 5.5t09.0

4 Ammonical nitrogen (as N), mg/l, max. 50 50 -

5 Total Kjeldahl nitrogen (as N), mg/l, max. 100 - -

6 Eli;);l(qrellnglj;:)al oxygen demand (3 days at 27° C) 30 350 100

7 Chemical oxygen demand, mg/l, max. 250 - -

8 Arsenic (as As), mg/l, max 0.2 0.2 0.2

9 Mercury (as Hg), mg/l, max 0.01 0.01 -

10 Lead (as Pb), mg/l, max 0.1 1.0 -

11 Cadmium (as Cd), mg/l, max 2.0 1.0 -
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12 Total Chromium (as Cr), mg/l, max. 2.0 2.0 -
13 Copper (as Cu), mg/l, max. 3.0 3.0 -
14 Zinc (as Zn), mg/l, max. 5.0 15 -
15 Nickel (as Ni), mg/l, max 3.0 3.0 -
16 Cyanide (as CN), mg/l, max. 0.2 2.0 0.2
17 Chloride (as Cl), mg/l, max. 1000 1000 600
18 Fluoride (as F), mg/l, max 2.0 1.5 -
19 Phenolic compounds (as C¢HsOH) mg/l, max. 1.0 5.0 -

Note : While discharging treated leachates into inland surface waters, quantity of leachates being discharged and the
quantity of dilution water available in the receiving water body shall be given due consideration.

C. Standards for incineration: The Emission from incinerators /thermal technologies in Solid Waste
treatment/disposal facility shall meet the following standards, namely:-

Parameter Emission standard
@ (2 3
Particulates 50 mg/Nm’ Standard refers to half hourly average value
HCl 50 mg/Nm’ Standard refers to half hourly average value
SO2 200 mg/Nm® Standard refers to half hourly average value
CO 100 mg/Nm3 Standard refers to half hourly average value
50 mg/Nm’ Standard refers to daily average value
Total Organic Carbon 20 mg/Nm’ Standard refers to half hourly average value
HF 4 mg/Nm’ Standard refers to half hourly average value
NOx (NO and NO2 expressed | 400 mg/Nm’ Standard refers to half hourly average value

as NO2)

Total dioxins and furans

0.1 ng TEQ/Nm’

Standard refers to 6-8 hours sampling. Please refer|
guidelines for 17 concerned congeners for toxic|
equivalence values to arrive at total toxic
equivalence.

Cd + Th + their compounds 0.05 mg/Nm’® Standard refers to sampling time anywhere
between 30 minutes and 8 hours.
Hg and its compounds 0.05 mg/Nm’ Standard refers to sampling time anywhere

between 30 minutes and 8 hours.
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Sb+As +Pb+Cr+Co+ Cu| 0.5mg/Nm’ Standard refers to sampling time anywhere
+ Mn + Ni + V + their between 30 minutes and 8 hours.
compounds

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

Note:

(a) Suitably designed pollution control devices shall be installed or retrofitted with the incinerator to
achieve the above emission limits..

(b) Waste to be incinerated shall not be chemically treated with any chlorinated disinfectants.

(©) Incineration of chlorinated plastics shall be phased out within two years.

(d) if the concentation of toxic metals in incineration ash exceeds the limits specified in the Hazardous Waste
(Management, Handling and Trans boundary Movement) Rules, 2008, as amended from time to time, the ash
shall be sent to the hazardous waste treatment, storage and disposal fcaility.

(e) Only low sulphur fuel like LDO, LSHS, Diesel, bio-mass, coal, LNG, CNG, RDF and bio-gas shall
be used as fuel in the incinerator.

(63) The CO2 concentration in tail gas shall not be more than 7%.

(2) All the facilities in twin chamber incinerators shall be designed to achieve a minimum temperature of
950°C in secondary combustion chamber and with a gas residence time in secondary combustion chamber not
less than 2 (two) seconds.

(h) Incineration plants shall be operated (combustion chambers) with such temperature, retention time
and turbulence, as to achieve total Organic Carbon (TOC) content in the slag and bottom ash less than 3%, or
the loss on ignition is less than 5% of the dry weight.

@) Odour from sites shall be managed as per guidelines of CPCB issued from time to time

FORM -1
[see rule 15 (v) 16 (1) (¢), 21(3) ]
Application for obtaining authorisation under solid waste management rules
for processing/recycling/treatment and disposal of solid waste

To,

The Member Secretary,

State Pollution Control Board or Pollution Control Committee,

of.......

Sir,

I/We hereby apply for authorisation under the Solid Waste Management Rules, 2016 for processing,

recycling, treatment and disposal of solid waste.

Name of the local body/agency appointed by them/ operator of facility

Correspondence address
Telephone No.

Fax No. ,e-mail:
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Nodal Officer & designation(Officer authorised by the local body or
agency responsible for operation of processing/ treatment or disposal
facility)

4. Authorisation required for setting up and operation of the facility waste processing
(Please tick mark) recycling
treatment
disposal at landfill
5. Attach copies of the Documents
Site clearance (local body)
Proof of Environmental Clearance
Consent for establishment
Agreement between municipal authority and operating agency
Investment on the project and expected return
6. Processing/recycling/treatment of solid waste
(i) Total Quantity of waste to be processed per day
Quantity of waste to be recycled
Quantity of waste to be treated
Quantity of waste to be disposed into landfill
(ii)Utilisation programme for waste processed (Product utilisation)
(iii)Methodology for disposal (attach details)
Quantity of leachate
Treatment technology for leachate
(iv)Measures to be taken for prevention and control of environmental
pollution
(v)Measures to be taken for safety of workers working in the plant
(vi)Details on solid waste processing/recycling/ treatment/disposal
facility (to be attached)
7. Disposal of solid waste
Number of sites identified
Quantity of waste to be disposed per day
Details of methodology or criteria followed for site selection (attach)
Details of existing site under operation
Methodology and operational details of landfilling
Measures taken to check environmental pollution
8 Any other information.
Date: Signature:
Place: Designation
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Form- II
[see rule 16 (1) (e) ]
Format for issue of authorisation
File No.:
Dated:

Authorisation No

To

Ref: Your application number dt.

The State Pollution Control Board/Pollution Control Committee after examining the proposal hereby
authorises having administrative office at to set up

and operate waste processing/recycling/ treatment/disposal facility at

The authorisation is hereby granted to operate the facility for processing, recycling, treatment and disposal of solid waste.

The authorisation is subject to the terms and conditions stated below and such conditions as may be otherwise specified
in these rules and the standards laid down in Schedules I and II under these rules.

The State Pollution Control Board/Pollution Control Committees of the UT may, at
any time, revoke any of the conditions applicable under the authorisation and shall communicate the same in writing.

Any violation of the provision of the Solid Waste Management Rules, 2016will attract the penal provision of the
Environment (Protection) Act, 1986 (29 of 1986).

(Member Secretary)
State Pollution Control Board/Pollution Control Committee of the UT

(Signature and designation)

Date:
Place:
Form - 111
[see rule 19 (6),24 (1) ]
Format of annual report to be submitted by the operator of facility to the local body

1 Name of the City/Town and State
2 Population
3 Area in sq. kilometers
4 Name & Address of the local body

Telephone No.

Fax No.

E-mail:
5 Name and address of operator of the facility
6 Name of officer in-charge of the facility

Phone No:

Fax No:

E-mail:
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Number of households in the city/town ,
Number of non-residential premises in the city

Number of election/ administrative wards in the city/town

Quantity of Solid waste

Estimated Quantity of solid waste generated in the local body area /tpd
per day in metric tones

Quantity of solid waste collected per day /tpd
Per capita waste collected per day /gm/day
Quantity of solid waste processed /tpd
Quantity of solid waste disposed at landfill /tpd
Status of Solid Waste Management (SWM) service

Segregation and storage of waste at source

Whether solid waste is stored at source in domestic/commercial/

P . Yes/No
institutional bins If yes,

Percentage of households practice storage of waste at source in %
domestic bins

Percentage of non-residential premises practice storage of waste %

at source in commercial /institutional bins

Percentage of households dispose of throw solid waste on the %
streets

Percentage of non-residential premises dispose of throw solid %
waste on the streets

Whether solid waste is stored at source in a segregated form Yes/No
If yes, Percentage of premises segregating the waste at source %
Door to Door Collection of solid waste

Whether door to door collection (D2D) of solid waste is being Yes/No

done in the city/town

if yes

Number of wards covered in D2D collection of waste

No. of households covered

No. of non-residential premises including commercial
establishments ,hotels, restaurants educational institutions/
offices etc covered
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Percentage of residential and non-residential premises covered in
door to door collection through :

%
Motorized vehicle
%
Containerized tricycle/handcart %
0
Other device
If not, method of primary collection adopted
Sweeping of streets
Length of roads, streets, lanes, bye-lanes in the city that need to
be cleaned
km
Frequency of street sweepings and percentage of population [frequency [DailylAlternateTwiceOccasionally|
covered
days a
week
% of
population|
covered
Tools used
. %
Manual sweeping 7
. . %
Mechanical sweeping 7
- Yes/No
Whether long handle broom used by sanitation workers
Whether each sanitation worker is given handcart/tricycle for Yes/No
collection of waste
Whether handcart / tricycle is containerized Yes/No
Whether the collection tool synchronizes with collection/ waste Yes/No
storage containers utilized
Secondary Waste Storage facilities
No. and type of waste storage depots in the city/town INo. Capacity in m’

Open waste storage sites
Masonry bins

Cement concrete cylinder bins
Dhalao/covered rooms/space
Covered metal/plastic containers
Upto 1.1 m® bins

2 to 5 m’ bins

Above 5m’ containers

Bin-less city

Bin/ population ratio
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Ward wise details of waste storage depots (attach) :
Ward No:
Area:
Population:
No. of bins placed

Total volume of bins placed

Total storage capacity of waste storage facilities in cubic meters

Total waste actually stored at the waste storage depots daily

Give frequency of collection of waste from the depots

Number of bins cleared

Frequency INo. of bins

Daily

|Alternate day

Twice a week

Once a week

Occasionally

\Whether storage depots have facility for storage of segregated
waste in green, blue and black bins

'Yes/ No

(if yes, add details)
No. of green bins:
INo. of blue bins:
INo. of black bins:

Whether lifting of solid waste from storage depots is manual or
mechanical. Give percentage

(%) of Manual Lifting

of SOLID WASTE

%
(%) of Mechanical
lifting %

If mechanical — specify the method used

front-end loaders/ Top loaders

Whether solid waste is lifted from door to door and transported to
treatment plant directly in a segregated form

Yes/ No
(if yes, specify)
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Waste Transportation per day

Type and Number of vehicles used (pl tick or add)

INo. Trips made

waste

Animal cart
Tractors

Non tipping Truck
Tipping Truck
Dumper Placers
Refuse collectors
Compactors
Others
JCB/loader

ransported

Frequency of transportation of waste

IFrequency (%) of waste transported
Daily

IAlternate day

Twice a week

Once a week

Occasionally
Quantity of waste transported each day /tpd
Percentage of total waste transported daily %o
Waste Treatment Technologies used
Whether solid waste is processed Yes/No
If yes, Quantity of waste processed daily tpd

Land(s) available with the local body for waste processing (in
Hectares)

Land currently utilized for waste processing

Solid waste processing facilities in operation

Solid waste processing facilities under construction

Distance of processing facilities from city/town boundary

Details of technologies adopted
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Composting , Qty. raw material processed
Qty. final product produced
Qty. sold

Qty. of residual waste landfilled

vermi composting Qty. raw material processed
Qty. final product produced
Qty. sold

Quantity of residual waste landfilled

Bio-methanation Qty. raw material processed
Qty. final product produced
Qty. sold

Quantity of residual waste landfilled

Refuse Derived Fuel Qty. raw material processed
Qty. final product produced

Qty. sold Quantity of residual waste
landfilled

Waste to Energy technology Qty. raw material processed

such as incineration, gasification, pyrolysis or any other [Qty. final product produced

technology ( give detail Qty. sold Quantity of residual waste

landfilled

Co-processing Qty. raw material processed

Combustible waste supplied to cement plant

Combustible waste supplied to solid waste based power plants

Others Qty.

Solid waste disposal facilities

No. of dumpsites sites available with the local body

No. of sanitary landfill sites available with the local body

Area of each such sites available for waste disposal

Area of land currently used for waste disposal

Distance of dumpsite/landfill facility from city/town kms

Distance from the nearest habitation kms

Distance from water body kms
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Distance from state/national highway kms
Distance from Airport kms
Distance from important religious places or historical monument kms
Whether it falls in flood prone area Yes/No
Whether it falls in earthquake fault line area Yes/No
Quantity of waste landfilled each day tpd
Whether landfill site is fenced Yes /No
Whether Lighting facility is available on site Yes/No
Whether Weigh bridge facility available Yes / No
Vehicles and equipments used at landfill (specify) Bulldozer, Compacters etc. available
Manpower deployed at landfill site 'Yes/No (if yes, attach details)
Whether covering is done on daily basis Yes/No
If not, Frequency of covering the waste deposited at the landfill
Cover material used
Whether adequate covering material is available Yes/No
Provisions for gas venting provided 'Yes/No, (if yes, attach technical data sheet)
Provision for leachate collection 'Yes/No, (if yes, attach technical data sheet)
10 Whether an Action Plan has been prepared for improving solid [Yes/No
waste management practices in the city (if Yes attach Action Plan details)
11 What separate provisions are made for : |Attach details on Proposals,
Dairy related activities : Steps taken,
Slaughter houses waste : 'Yes/No
C&D waste (construction debris) : Yes/No
'Yes/No
12 Details of Post Closure Plan /Attach Plan
13 How many slums are identified and whether these are provided [Yes/ No
with Solid Waste Management facilities : (if Yes. attach details)
14 Give details of manpower deployed for collection including street

sweeping, secondary storage, transportation, processing and
disposal of waste
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15

Mention briefly, the difficulties being experienced by the local
body in complying with provisions of these rules

16 Mention briefly, if any innovative idea is implemented to tackle a
problem related to solid waste, which could be replicated by other
local bodies.
Signature of Operator
Dated :
Place:

Form -1V
[see rules 15(za), 24(2)]

Format for annual report on solid waste management to be submitted by the local body

CALENDAR [DATE OF SUBMISSION OF REPORT:

YEAR:
1 Name of the City/Town and State
2 Population
3 Area in sq. kilometers
4 Name & Address of local body
Telephone No.
Fax No.
E-mail:
5 Name of officer in-charge dealing with solid waste management (SOLID
WASTEM)Phone No:
Fax No:
E-mail:
6 Number of households in the city/town
Number of non-residential premises in the city
Number of election/ administrative wards in the city/town
7 Quantity of Solid waste (solid waste)
Estimated Quantity of solid waste generated in the local body area per day in metric /tpd
tones
Quantity of solid waste collected per day /tpd
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Per capita waste collected per day /gm/day
Quantity of solid waste processed /tpd
Quantity of solid waste disposed at dumpsite/ landfill /tpd

3 Status of Solid Waste Management service
Segregation and storage of waste at source
Whether SOLID WASTE is stored at source in domestic/commercial/ institutional Yes/No
bins, If yes,

Percentage of households practice storage of waste at source in domestic bins %
Percentage of non-residential premises practice storage of waste at source in %
commercial /institutional bins °
Percentage of households dispose or throw solid waste on the streets %
Percentage of non-residential premises dispose of throw solid waste on the streets %
Whether solid waste is stored at source in a segregated form, If yes,
Yes/No
Percentage of premises segregating the waste at source p
0
Door to Door Collection of solid waste
Whether door to door collection (D2D) of solid waste is being done in the city/town Yes/No
if yes
Number of wards covered in D2D collection of waste
No. of households covered
No. of non-residential premises including commercial establishments ,hotels,
restaurants educational institutions/ offices etc covered
Percentage of residential and non-residential premises covered in door to door
collection through :
Motorized vehicle
%
Containerized tricycle/handcart %
0
Other device %
If not, method of primary collection adopted
Sweeping of streets
Length of roads, streets, lanes, bye-lanes in the city that need to be cleaned km
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Frequency of street sweepings and percentage of |frequency Daily |Alternate [Twice |Occasionally
population covered

days a week

% of

[population

covered
Tools used
Manual sweeping %
Mechanical sweeping %
'Whether long handle broom used by sanitation Yes/No
workers
'Whether each sanitation worker is given Yes/No
handcart/tricycle for collection of waste
IWhether handcart / tricycle is containerized Yes/No
'Whether the collection tool synchronizes with
collection/ waste storage containers utilized Yes/No
Secondary Waste Storage facilities

No. and type of waste storage depots in the No. Capacity in m’

city/town
Open waste storage sites
Masonry bins
Cement concrete cylinder bins
Dhalao/covered rooms/space
Covered metal/plastic containers
Upto 1.1 m3 bins
2 to 5 m3 bins
Above 5m3 containers

Bin-less city

Bin/ population ratio

'Ward wise details of waste storage depots (attach) :
Ward No:

Area:

Population:

No. of bins placed

Total volume of bins placed

Total storage capacity of waste storage facilities in
cubic meters

Total waste actually stored at the waste storage
depots daily
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Give frequency of collection of waste from the Frequency No. of bins
depots
Number of bins cleared

Daily
IAlternate day
Twice a week
Once a week
Occasionally
Whether storage depots have facility for storage [Yes/ No
of segregated waste in green, blue and black bins (if yes, add details)
No. of green bins:
No. of blue bins:
No. of black bins:
IWhether lifting of solid waste from storage depots
is manual or mechanical. Give percentage %
(%
(%) of Manual Lifting of solid waste o
(%

(%) of Mechanical lifting

If mechanical — specify the method used

front-end loaders/ Top loaders

IWhether solid waste is lifted from door to door and
transported to treatment plant directly in a
segregated form

'Yes/ No
(if yes, specify)

'Waste transportation per day

Type and Number of vehicles used

No. Trips made waste

transported

Animal cart
Tractors

Non tipping Truck
Tipping Truck
Dumper Placers
Refuse collectors
Compactors
Others

JCB/loader
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Frequency of transportation of waste Frequency (%) of waste transported
Daily

IAlternate day
Twice a week

Once a week

Occasionally
Quantity of waste transported each day tpd
Percentage of total waste transported daily o
\Waste Treatment Technologies used
'Whether solid waste is processed

'Yes/No
If yes, Quantity of waste processed daily tpd

'Whether treatment is done by local body or
through an agency

Land(s) available with the local body for waste
processing (in Hectares)

Land currently utilized for waste processing

Solid waste processing facilities in operation

Solid waste processing facilities under construction

Distance of processing facilities from city/town
boundary

Details of technologies adopted

Composting , Qty. raw material processed
Qty. final product produced
Qty. sold

Quantity of residual waste landfilled

Vermi composting Qty. raw material processed
Qty. final product produced
Qty. sold

Quantity of residual waste landfilled

Bio-methanation Qty. raw material processed
Qty. final product produced
Qty. sold

Quantity of residual waste landfilled
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Refuse Derived Fuel

Qty

Qty.
Qty.

. raw material processed
final product produced

sold Quantity of residual waste landfilled

'Waste to Energy technology

such as incineration, gasification, pyrolysis or any
other technology ( give detail)

Qty.
Qty.
Qty.

raw material processed
final product produced

sold Quantity of residual waste landfilled

Co-processing

Qty.

raw material processed

Combustible waste supplied to cement plant

Combustible waste supplied to solid waste based
power plants

Others

Qty.

Solid waste disposal facilities

No. of dumpsites sites available with the local
body

No. of sanitary landfill sites available with the
local body

Area of each such sites available for waste disposal

/Area of land currently used for waste disposal

Distance of dumpsite/landfill facility from
city/town

kms
Distance from the nearest habitation kms
Distance from water body kms
Distance from state/national highway kms
Distance from Airport kms
Distance from important religious places or kms
historical monument
Whether it falls in flood prone area Yes/No
'Whether it falls in earthquake fault line area Yes/No
Quantity of waste landfilled each day tpd
\Whether landfill site is fenced Yes/No
'Whether Lighting facility is available on site Yes / No
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'Whether Weigh bridge facility available

Yes /No

Vehicles and equipments used at landfill (specify)

Bulldozer, Compacters etc. available

Manpower deployed at landfill site

'Yes/No

(if yes, attach details)

'Whether covering is done on daily basis 'Yes/No
If not, Frequency of covering the waste deposited

at the landfill

Cover material used

IWhether adequate covering material is available  [Yes/No
Provisions for gas venting provided 'Yes/No

(if yes, attach technical data sheet)

Provision for leachate collection

'Yes/No

(if yes, attach technical data sheet)

'Whether an Action Plan has been prepared for
improving solid waste management practices in the
city

'Yes/No
(if Yes attach Action Plan details)

10

'What separate provisions are made for :
Dairy related activities :
Slaughter houses waste :

C&D waste (construction debris) :

IAttach details on Proposals,Steps taken,
'Yes/No
'Yes/No
'Yes/No

11

Details of Post Closure Plan

IAttach Plan

12

How many slums are identified and whether these
are provided with Solid Waste Management
facilities :

'Yes/ No
(if Yes, attach details)

13

Give details of:

Local body’s own manpower deployed for
collection including street sweeping, secondary
storage, transportation, processing and disposal of
waste

14

Give details of:

Contractor/ concessionaire’s manpower deployed
for collection including street sweeping, secondary
storage, transportation, processing and disposal of
waste

15

Mention briefly, the difficulties being experienced
by the local body in complying with provisions of
these rules
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16  [Mention briefly, if any innovative idea is
implemented to tackle a problem related to solid
waste, which could be replicated by other local
bodies

Signature of CEO/Municipal Commissioner/
Executive Officer/Chief Officer
Date:
Place:
Form-V
[see rule 24(3)]

Format of annual report to be submitted by the state pollution control board or pollution control committee
committees to the central pollution control board

PART A

The Chairman
Central Pollution Control Board
Parivesh Bhawan, East Arjun Nagar

DELHI- 110 0032

1. |Name of the State/Union territory

2. |Name & address of the State Pollution Control

3. |Number of local bodies responsible for management ofj:
solid waste in the State/Union territory under these rules

4. [No. of authorisation application Received

5. |A Summary Statement on progress made by local body|:  [|Please attach as Annexure-I
in respect of solid waste management

6. |A Summary Statement on progress made by local bodies|:  |[Please attach as Annexure-II
in respect of waste collection, segregation,
transportation and disposal

7. |A summary statement on progress made by local bodies  [Please attach as Annexure-III
in respect of implementation of Schedule II
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Date: .

Chairman or the Member Secretary
State Pollution Control Board/

Pollution Control Committee

Towns/cities

Total number of towns/cities

Total number of ULBs

Number of class I & class II cities/towns
Authorisation status (names/number)
Number of applications received
Number of authorisations granted
Authorisations under scrutiny

SOLID WASTE Generation status
Solid waste generation in the state (TPD)
collected

treated

landfilled

PART B

Compliance to Schedule I of SW Rules (Number/names of towns/capacity)

Good practices in cities/towns
House-to-house collection
Segregation

Storage

Covered transportation

Processing of SW (Number/names of towns/capacity)

Solid Waste processing facilities setup:

S1. No.

Composting

Vermi-composting

Biogas

RDF/Pelletization

Processing facility operational:

S1. No.

Composting

Vermi-composting

Biogas

IRDF/Pelletization

Processing facility under installation/planned:

S1. No.

Composting

Vermi-composting

Biogas

RDF/Pelletisation
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Waste-to-Energy Plants: (Number/names of towns/capacity)

S1. No.

Plant Location Status of operation Power generation (MW) [Remarks

Disposal of solid waste (number/names of towns/capacity):
Landfill sites identified

Landfill constructed

Landfill under construction

Landfill in operation

Landfill exhausted

Landfilled capped

Solid Waste Dumpsites (number/names of towns/capacity):
Total number of existing dumpsites

Dumpsites reclaimed/capped

Dumpsites converted to sanitary landfill

Monitoring at Waste processing/Landfills sites

S1. No.

Name of IAmbient air Groundwater Leachate quality |Compost quality [VOCs
facilities

3.

Status of Action Plan prepared by Municipalities

Total number of municipalities:

Number of Action Plan submitted:

Form - VI
[see rule 25]

Accident Reporting

Date and time of accident

Sequence of events leading to accident

The waste involved in accident
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4. Assessment of the effects of the accidents on human health|:
and the environment
5. Emergency measures taken
6. Steps taken to alleviate the effects of accidents
7. Steps taken to prevent the recurrence of such an accident
Date: ............... Signature:..........ooeveeiiiieian..
Place: ............... Designation: ........................

[F. No. 18-3/2004-HSMD]
BISHWANATH SINHA, Jt. Secy.

Uploaded by Dte. of Printing at Government of India Press, Ring Road, Mayapuri, New Delhi-110064
and Published by the Controller of Publications, Delhi-110054.
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1.0

2.0

SELECTION CRITERIA OF WASTE PROCESSING TECHNOLOGIES

Introduction:

Selection of appropriate technology is one of the key considerations for success
of a waste management system for a particular town/city besides taking
consideration of other aspects like resource recovery, environmental soundness,

financial support, involvement of stakeholders/ public and institutional capability.

Many waste processing technologies are available and in practice world-wide.
However, efficiency of a particular technology depends upon the criteria for which
it is designed and planned. The major criteria considered for selection of
technologies are the waste quantity, waste characteristics, physical properties
and composition of wastes, availability of land, social factors, capital investment,

duration of treatment, products market, etc.

A wrong selection of waste processing technology can cause failure of the entire

waste management system leading to bad economics and environmental cost.

Selectlon of Best Available Technology for Waste Processing

The available waste processing technologies can be broadly divided into two

categories-

(1) Biological treatment and

(2)  Thermal treatment.

The Biological treatment process is accomplished by allowing to micro-organisms
to degrade waste components by creating conducive environment for growth of

microbial organisms. In the biological process, the biodegradable organic portion

1
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2.1

of waste is broken down into gaseous products (CO,, Methane gas, etc) and
water molecules leaving behind carbon rich byproduct called compost. The
biological activities depend upon several criteria- C/N ration, pH value, moisture
content, supply of oxygen, etc. Biological processes for waste treatment can be

further divided into two categories-

(@)  Aerobic treatment (in presence of Oxygen) and

(b)  Anaerobic treatment (absence of Oxygen).

The thermal process of treatment is applied to destroy the harmful potential of
wastes together with energy recovery. In this process, the waste components are
incinerated in controlled oxygen supply so that maximum heat energy can be
recovered without causing the air pollution. During incineration, the waste
undergoes chemical changes to release gaseous byproduct, water vapour along
with heat energy. The heat energy can be utilized for generating electricity
through boiler. The efficiency of heat recovery depends upon the calorific value

of incinerated waste.

Details of the available technologies are discussed below;

Aerobic Composting

Composting is the process of aerobic decomposition of biodegradable organic
matter in a warm, moist environment by the action of bacteria, yeasts, fungi and
other organisms. MSW in India has an initial C/N ratio of around 30:1, ideal for
decomposition. The organisms involved in stabilization of organic matter utilize
about 30 parts of carbon for each part of nitrogen. Compositing requires approx
25 m? area per ton of MSW (only for windrow formation for 21 days composting
and maturity yard for 30 days stabilization). The additional area required is for
machinery, packing and storage. Facilities also required for recycling and

treatment of effluent (leachate) and sanitary landfill for rejects (inert materials,
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sludge from ETP). The compost products should comply with the standards
prescribed in the SWM Rules, 2016.

Vermi -composting

Vermi compost is the end-product of the breakdown of organic matter by
particular species of earthworm. Vermi compost is a nutrient-rich, natural fertilizer
and soil conditioner, cultured on a specially made vermi-bed. The earthworm
species most often used are Eudrillus eugineae, Eisenia foetida or Lumbricus
rubellus. It can treat any organic waste, not appreciably oily, spicy, salty or hard
and that do not have excessive acidity and alkalinity. The C/N ratio preferred is
30:1 where, carbon matter comes from brown matter (wood products, saw dust,
paper etc) and nitrogen from green matter (food scraps, leaves etc).
Overabundance of greens generates ammonia. The moisture content of 40-55%
is preferable and maintained by covering the tank with wet sack and sprinkle
water as required. Vermi-compositing can be done in tank with size of 4m x 1m X

0.5m for waste input of 10kg/day of semi decomposed waste.
Biomethanation /Bio-waste Derived Fuel

It is a process based on anaerobic digestion of organic matter in which
microorganisms break down biodegradable material in the absence of oxygen.
The process is widely used to treat wastewater sludge and organic wastes
because it provides volume and mass reduction of the input material. It produces
methane and carbon dioxide rich biogas suitable for energy production and
hence, is a renewable energy source. The nutrient-rich solids left after digestion
can be used as a fertilizer. It generally treats Sorted organic fraction only (highly
putrescible) for better gas yield. Fibrous organic matter is undesirable as the
anaerobic microorganisms do not easily break down woody molecules such as
lignin, cellulose, hemicelluloses, etc.. Preferred C/N ratio is 25-30. Moisture
content should be >50% which implies on feed, gas production, system type,

system efficiency. Area requirement for bio-methanation is approximately 25 m?
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per tonne of MSW. Extra area required for machinery, gas containing and

storage facilities.

Incineration

The incineration of MSW involves combustion of waste leading to volume
reduction (90-95%) and recovery of heat to produce steam that in turn produces
power through steam turbines (Bhide and Sunderesan 1983). Basically, it is a
furnace for burning waste and converts MSW into ash, gaseous and particulate
emissions and heat energy. The efficiency of the technology is linked to the
waste characteristics and their properties such as moisture content and calorific
values. It requires high temperature of the order of 800-1000°C and sufficient air
and mixing of gas stream. The minimum temperature for burning carbonaceous
wastes to avoid release of smoke and prevent emissions of dioxin and furans is
850°C. Depending on the nature of wastes and the operating characteristics of
combustion reactor, the gaseous products derived from the combustion of MSW
may include carbon dioxide (CO,), water (H.O, flue gas), oxygen (O,), nitrogen
oxides (NOx), sulphur dioxide (SO,) and small. Minimum Moisture content should
be <45%. Calorific value should be as high as possible; >1500 kcal/kg.
Incineration of chlorinated plastic should be avoided as far as possible. The
emission standards are prescribed in SWM Rules, 2016.

Plasma pyrolysis

Plasma pyrolysis or plasma gasification is a waste treatment technology that
gasifies matter in an oxygen-starved environment to decompose waste material
into its basic molecular structure. The process demands high electrical energy for
creating high temperature by an electrical arc gasifier. It does not combust the
waste as incinerators do. In a plasma converter, the arc breaks down waste
primarily into elemental gas and solid waste (slag). The objective of the process

is to generate net electricity, depending upon composition input wastes, and to
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reduce the volumes of waste being sent to landfill sites. Relatively high voltage,
high current electricity is passed between two electrodes, spaced apart, creating
an electrical arc where temperatures as high as 13,871°C is reached. The
temperature from one meter arc can reach up to ~4000°C. At these temperatures
most types of waste are broken into basic elemental components in a gaseous
form, and complex molecules are atomized - separated into individual atoms.
Depending on the input waste (plastics tend to be high in hydrogen and carbon),
gas from the plasma containment can be removed as Syngas, and may be
refined into various fuels at a later stage. There has been issues of plasma
systems regarding high temperatures requirement and short life of liners which
are highly susceptible to both chlorine attack and to local variability in such high

temperatures, not likely to last more than a year in service.

Pelletization /Production of Refuse Derived Fuel (RDF)

It is basically a processing method for mixed MSW, which can be very effective in
preparing an enriched fuel feed for thermal processes like incineration or for use
in industrial furnaces. It is a fuel produced by shredding municipal solid waste
(MSW) and steam treatment for reducing moisture content. RDF consists largely
of organic components of municipal waste such as plastics and biodegradable
waste, which are compressed into pellets, bricks, or logs. Non-combustible
materials such as glass and metals are removed during the treatment process
with an air blow or other mechanical separation processing. The MSW collected
for disposal is tested for its moisture content and when the moisture content is
more than 35- 40%, it requires drying to produce fuel pellets with reasonable
calorific/heating values. The reduction in moisture can be done artificially or by
natural sun drying. The sun dried garbage is then uniformly fed into a rotary
drying system i.e. Hot Air Generation burning oversize garbage or other fuel to
further bring down the moisture level to about 10-12%. RDF is an alternative to
WTE and is a potential waste management technology
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Criteria for selection of Waste Processing Technology

For planning and designing of a waste management plan, some preliminary
survey is required to be obtained from the city/town and accordingly selection of
waste processing technologies can be done for the city/town. In case of waste
quantity is found less than requirement, a regional plan may be prepared for
clusters of towns to achieve the desired quantity of waste. In case of excessive
generation of waste, the waste can be reduced by adopting decentralized
treatment process (vermin-composting/Biogas) in pockets — within garden
premises, large residential complex, etc. However, Integrated waste processing

plants are capable of processing both organic and incinerable wastes.
The primary criteria for selection of waste processing technologies are as under;

Quantity of waste generation

Characteristics of waste (Physical and chemical property)
Based on land availability (Annexure-I)

Prevailing environmental conditions

Climatic condition and terrain

Social acceptance

Market for the products

Capital investment

© © N o g s~ wDdhPE

Siting criteria

10. Environmental norms

The quantity of waste generation plays vital role in selection of waste processing
technologies. Vermi-composting and Biogas plants are capable of handling
effectively up to 30 Tonne/per day and suitable for small towns. Aerobic
composting plants are found operational up to 500 Tonnes/day. The waste-to-
Energy plants are found cost-effective for processing waste 500 Tonnes/day and
above. The indicative land requirements for different composting technologies

are given at Annexure-I.
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Waste characteristics such as C/N ratio, moisture content, calorific value, etc.
indicate the treatment technology to be adopted. The desirable C/N ratio for
composting is 30:1 with moisture content 50-60%.; otherwise, the these
parameters are maintained by addition of some selected wastes. The desirable
calorific value of waste considered for incineration should not be less than 1500
Kcallkg (SWM Rules, 2016). The desired calorific value of waste can be
achieved practicing effective segregation of wastes. However, multiple
technologies can be selected for a city for processing solid wastes in an
integrated way depending upon the quantity and characteristics of wastes as

under (Table-1);.

Table-1: Options for Integrated Technologies as per waste quantity generation
Sno. Population Waste Composition Technological options
range Gen.TPD
1 | Above 2 Million | >1100 TPD Biodegradables | IWP comprising -BM +CC+ RDF.
35t0 50 % W to E plant for power, based on:
gasification, pyrolysis, incineration and
mass burning.
RDF to cement industry Plastic to fuel oil
2 | 1 Mto 2 Million | 550 to 1100 Biodegradables | IWP comprising -BM +CC+ RDF.
TPD 40to 55 % W to E plant for power, where wastes

exceeds 500 TPD based on: gasification,
pyrolysis, incineration and mass burning.
RDF to cement industry Plastic to fuel oil

3| 1Lakhto 10 30to 550 TPD | Biodegradables | IWP-BM, CC + RDF as feed stock to power
Lakh 40to 55 % plant / cement industry. Plastic to fuel oil
4 | 50,000 to 1 Lakh | 10 to 30 TPD Biodegradables | BM, VC or CC RDF
45 to 60 %
5 | Less than Less than 10 Biodegradables | BM,VC / CC and RDF
50,000 451065 %
6 | Hill towns State capitals | Biodegradables | BM, CC / RDF as feed stock. Plastic to fuel
30to 50 % oil

*IWP- Integrated Waste Plant, BM- Biomethanation, VC- Vermi compositing,CC- Chemical Conversion, RDF-

Refused Drive Fuel

From the above table, cities having population 1 lakh to above 2 million can adopt the

most common technology to treat waste 500TPD to above 1100 TPD in an Integrated
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way comprising waste treatment plants of Biomethanation, Chemical Conversion and

Refused Drive Fuel. For treating the waste the composition of biodegradable waste

should be varies from 30 to 60 % depending upon the generation of waste and the

technologies those are in practice. For population less than 50,000 technologies like

vermin-compositing and biomethanation can be used as they are more effective. The

Hilly areas having land crisis, the technologies like biomethanation, vessel composting,

static pile composting, RDF, etc. can be used. The desired characteristics of waste for

various technologies are given at Table-3 (Annexure-Il).

4.0 Key Criteria For Solid waste Incineration

MSW incineration projects are appropriate only if the following overall criteria are
fulfilled:

A mature and well-functioning waste management system has been in place
for a number of years.

Incineration is especially relevant for the dry bin content in a 2-bin system .
For unsegregated waste, pre-treatment is necessary.

The lower calorific value (LCV) of waste must be at least 1450 kcal/kg
(6MJ/kg) throughout all seasons. The annual average LCV must not be less
than 1700 kcal/kg (7 MJ/ kg) .

The furnace must be designed in line with best available technologies to
ensure stable and continuous operation and complete burn out of the waste
and flue gases.

The supply of combustible waste should be stable and amount to at least 500
tonnes/ day.

Produced electricity and/ or stream can be sold at a sustainable basis (e.g.
feeding into the general grid at adequate tariffs). It is possible to absorb the
increased treatment cost through management charges, tipping fees

Skilled staff can be recruited and maintained.
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6.0

e Since the capital investment is very high, the planning framework of the
community should be stable enough to allow a planning horizon of 25 years
or more.

e Pre-feasibility study for the technology led to positive conclusions for the
respective community.

e Strict monitoring systems are proposed and monitored.

Key Considerations for operation of Incinerators

Incineration of municipal solid waste should meet with the following criteria:

e Minimum gas phase combustion temperature of 850 °C and a minimum
residence time of the flue-gases, of two seconds after the last incineration air
supply.

e Optimum oxygen content (~lower than 6%) should be maintained in order to
minimize corrosion and ensure complete combustion. The carbon monoxide
content of the flue gas is a key indicator of the quality of combustion

e Fly ash acts as a catalyst for de-novo synthesis (at 200-450°C) of dioxins
and furans. In order to reduce formation of dioxins and furans, it is imperative
that maximum fly ash is removed before gases cool down to 200-450°C.

e The flue gases produced in the boilers should be treated by an elaborate flue

gas treatment system.

Waste to Energy Initiatives:

The Ministry of New & Renewable Energy (MNRE) granted 5 waste to-Energy
projects under their programme on energy recovery from municipal waste.
Waste-to-Energy plants are intended to comply with international emission
standards. Details of the 5 plants supported by MNRE are given below:
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Delhi: Timarpur-Okhla Waste Management Co Pvt Ltd: an initiative of M/s
Jindal ITF Ecopolis. The incineration plant was commissioned in January 2012

and is processing 2000 tons per day (TPD) for generating power of 16 MW.

Delhi, Ghazipur: out of the 2,000 TPD of waste received at the landfill site daily,
the facility is processing 1,300 TPD to generate 750 TPD of RDF and 12 MW
power. The project is under trial run with effect from March 2016. The operator is
M/s ILFS on PPP mode.

Bangalore: BBMP has initiated installation of 8 MW power plant in Bangalore for
processing 1000 TPD of waste. M/s Srinivasa Gayithri Resources Recovery Ltd

is operator on PPP mode. The project is under installtion.

Pune: A 10 MW gasification plant is being set up in Pune with funds from MNRE.
The plant will need 700 TPD of waste for production of 10 MW of electricity.

Hyderabad: 11 MW power plant, which will utilize 1,000 TPD of MSW, is being
installed in the Nalagonda district. The plant will produce RDF for in-house

incineration and power generation. The plant is currently under construction.

In general, three different designs can be distinguished. The nomenclature
comes from the flow direction of the flue-gases in relation to the waste flow:
unidirectional current; counter-current and medium current/centre flow furnace.
The centre flow furnace is most ideal for mixed MSW which is highly variable in
quality. A good mixture of all partial fluegas currents must be considered through

mixture-promoting contours and/or secondary air injections.

References:
(i) Report of the Taskforce on Waste to Energy (Vol-I), Planning Commission , May, 2014
(i) Manual on Solid Waste Management and Handling, Ministry of Urban Development (2000)
(iii) Solid Waste Management Rules, 2016
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Annexure-I
Table-2: Indicative Land Requirements for Different Composting Technologies
Parameters Windrow Static In-vessel Vermicomposting
General Simple Effective for farm Large- scale systems for Suitable for quantities less
Technology and municipal use Commercial applications than 50 TPD generation of

mixed MSW

Amount of waste

1 ton-500 tons per

1 ton-500 tons per

1 ton-300 tons per module

1 ton- 50 tons

treated Module module
Land Requirement | 8 ha- 500 5ha-500TPD 4 ha-500TPD 2 ha: 50 TPD
TPD (Less land required (Very limited land due to
given faster rates and rapid rates and continuous
effective pile volumes) operations)
Time 8 weeks 5 weeks 3 weeks 8 weeks
(3-5 days in vessel; 3 weeks
to mature)
Ambient Not temperature sensitive | Not temperature Not temperature sensitive Temperature sensitive (30-
Temperature sensitive 40°C ideal range; 35-37°C
specific to particular
earthworm sp.)
Energy Input Moderate Moderate (2-3 hours High Low
aeration)
Financial Moderate Costly Very Costly Moderate. Purchase of exotic
Implications Earthworms suitable for MSW
composting are expensive
Odour/ Odour is an issue if turning | Moderate. Odour can Minimum. Odour can None
Aesthetic is inadequate occur but controls can occur due to equipment
[ssues be used such as pile failure or system design

insulation and filters on
air system

failure

( Source: Manual of MSW, May 2014)

11
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Annexure-II

Table-3: SPECIFICATIONS FOR VARIOUS TYPE OF WASTE PROCESSING TECHNOLOGIES
S.No. Method MSW characteristics C/N ratio pH Control Temperature required Moisture
Content

1 Compositing Sorted organic fraction of | Between 25— 50 initially. | 7—-7.5 (optimum). 50-55°C for first few days and 55- 55%
MSW, preferable with Release of ammonia and Not above 8.5 to 60°C for the reminder composting (optimum)
same rate of impeding of biological minimize nitrogen period. Biological activity reduces
decomposition activity at lower ratios loss in the form of significantly at higher temperature

ammonia gas

2 Incineration MSW with calorific value | Calorific Value-As high as _ 850°C to 1400°C As minimum
as high as possible; possible; >1200 kcal/kg as possible;
Volatile matter >40%; <45%
Fixed carbon <15%; Total
inert <35%

4 Pyrolysis _ _ 6.5-8.5 (optimum) elevated temperatures 700°C-900°C _

5 Gasification _ _ _ Temperature greater than 1000°C _

6 Biomethanation | Sorted organic fraction 25-30 (preferable) Acidogenic bacteria Mesophilic bacteria act optimally >50%;
only; Higher the through the around 37°-41°C or at ambient Implications
putrescibility, better is production of acids temperatures between 20°-45°C. on feed, gas

the gas yield; Fibrous
organic matter is
undesirable as the
anaerobic
microorganisms do not
break down woody
molecules such as lignin

reduce the pH of the
tank. Methanogenic
bacteria operates in
a stable pH range
and temperature

Thermophilic bacteria act optimally
around 50°-52° and at elevated
temperatures up to 70°C.
Mesophiles are more tolerant to
changes in environmental
conditions and hence more stable,
but thermophiles act faster.

production,
system type,
system
efficiency

12
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Vermi
composting

Any organic waste which
are not appreciably oily,
spicy, salty or hard and
that do not have
excessive acidity and
alkalinity

30:1 (preferred). Brown
matter (wood products,
saw dust, paper etc) is rich
in carbon and green
matter (food scraps,
leaves etc) in nitrogen.

Slightly alkaline state
preferable.
Correction by adding
small dose of calcium
carbonate

20-300C

40-55%
preferable;
cover the
tank with
wet sack and
sprinkle
water as
required

13
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Guidelines on approval of Sanitary Waste
1.0 Introduction

Sanitary waste disposal has become an increasing problem in India as the plastic used in
disposable sanitary napkins are not bio-degradable and lead to health and environmental hazards. The
impact is more pronounced because of the unorganized ways of municipal solid waste management
and poor community collection, disposal and transportation networks in the cities and villages.
Further, one major issue of sanitary waste has always been their categorization, i.e., whether it is
biomedical or plastic waste. Soiled napkins, diapers, condoms, tampons and blood-soaked cotton,
which are household waste according to the Solid Waste Management (SWM) Rules, 2016, are being
disposed after segregation into biodegradable and non-biodegradable components. However, the Bio-
Medical Waste Management Rules, 2016 indicate that items contaminated with blood and body
fluids, including cotton, dressings, soiled plaster casts, lines and bedding, are bio-medical waste and
should be incinerated, autoclaved or microwaved to destroy pathogens. The lack of concern for
sanitary waste management in our country is reflected in the fact that there is no reliable statistics on
the subject. Due to the lack of segregation of waste, there is hardly any documentation in this area, so
through instructions for handling and management of sanitary waste are essential. As per the study
conducted in 2011, titled ‘Sanitary Protection: Every woman’s health right” estimated that only 12%
of the 335 million menstruating women have access to disposable sanitary napkins. Environment
portal Down to Earth estimated that 432 million pads are disposed every month.

2.0 Provisions of Sanitary Wastes in Solid Waste Management Rules (SWM),
2016

According to the provision of 3(46) of Solid Waste Management Rules, 2016, ‘solid waste’
was categorized as follows: solid or semi-solid domestic waste, sanitary waste, commercial waste,
institutional waste, catering and market waste and other non-residential wastes, street sweepings, silt
removed or collected from the surface drains, horticulture waste, agriculture and dairy waste, treated
bio-medical waste excluding industrial waste, bio-medical waste and e-waste, battery waste, radio-
active waste generated in the area under the local authorities. Further, as per the provision of 14(i) of
SWM Rules, 2016, Central Pollution Control Board has a provision to “publish guidelines, from time
to time, on environmental aspects of processing and disposal of solid waste to enable local bodies to
comply with the provisions of these rules”. Therefore, in exercise of the power conferred by section
14(i) of the Solid Waste Management, Rules, 2016 and the objections and suggestions received
from the public, the Government of India through CPCB has framed the guidelines on sanitary waste
management to ensure proper disposal of sanitary waste. Most of the existing sanitary waste
management facilities are practicing under SWM Rules, 2016, which are as follows:

e Rule 3(19),“dry waste” means waste other than bio-degradable waste and inert street sweepings
and includes recyclable and non-recyclable waste, combustible waste and sanitary napkin and
diapers, etc;

Page |-1-
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Guidelines on approval of Sanitary Waste

e Rule 3(41), “sanitary waste” means wastes comprising of used diapers, sanitary towels or
napkins, tampons, condoms, incontinence sheets and any other similar waste;

e Rule (4)(b), states that wrap securely the used sanitary waste like diapers, sanitary pads etc.,
in the pouches provided by the manufacturers or brand owners of these products or in a suitable
wrapping material as instructed by the local authorities and shall place the same in the bin meant
for dry waste or non- bio-degradable waste;

e Rule 15(zg) (iv) & (vi), stated that the Local Authority and Nagar Panchayat shall create public
awareness through information, education and communication campaign and educate the waste
generators on wrapping used sanitary waste securely as and when generated in the pouches
provided by the brand owners or a suitable wrapping as prescribed by the local body and place
the same in the bin meant for non-biodegradable waste. The Local Authority and Nagar
Panchayat shall also educate public on segregation of sanitary waste at source.

e As per Rule 17, duty of manufacturer or brand owners of disposable products and sanitary
napkins and diapers are given below:

(1) All manufacturers of disposable products such as tin, glass, plastics packaging, etc., or brand
owners who introduce such products in the market shall provide necessary financial assistance to
local authorities for establishment of waste management system.

(i) All such brand owners who sell or market their products in such packaging material which are
non-biodegradable shall put in place a system to collect back the packaging waste generated due
to their production.

(iii) Manufacturers or brand owners or marketing companies of sanitary napkins and diapers shall
explore the possibility of using all recyclable materials in their products or they shall provide a
pouch or wrapper for disposal of each napkin or diapers along with the packet of their sanitary
products.

(iv) All such manufacturers, brand owners or marketing companies shall educate the masses for
wrapping and disposal of their products.

3.0 Menstrual Hygiene Management National Guidelines (December 2015)
Menstrual Hygiene Management (MHM) is an integral part of the Swachh Bharat Mission

Guidelines (SBM-G). The MHM Guideline (Dec 2015) is issued by the Ministry of Drinking Water
and Sanitation to support all adolescent girls and women. It outlines what needs to be done by state
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governments, district administrations, engineers and technical experts in line departments; and school
head teachers and teachers.

As per MHM guidelines, ‘Safe disposal’ means ensuring that the process of destruction of
used and soiled materials is done without human contact and with minimal environmental pollution
and ‘Unsafe disposal’ means throwing used cloth into ponds, rivers, or in the fields exposes others in
the area to decaying material and should be avoided. Offsite disposal can be organized with the
communal or town solid waste collection and management system. If a hospital with a safe and
treatment unit for hazardous waste is nearby, this might be a best solution to explore. However, this is
unfortunately not a viable option for many rural schools, and transport will be a logistical and
financial challenge. Options for on-site disposal include disposal deep burial, composting, pit burning
and incineration. The right option depends on key factors such as amount and type of materials, the
available budget (investment and O&M costs) and environmental considerations. Burning in open
heap should be totally avoided. If burning is the only option, a deep pit should be used.

Unsafe Common practices

Throw them unwrapped into fields, rooftops, etc.

Wrap them in paper/ plastic bag and throwing them outside

Drying, wrap in paper/plastic bag and throw in dustbins (mostly non-rural)

Burry them for de-composting

Throw them in latrine / toilets

Burn it (rural areas and peri-urban areas)

Use small scale incinerators (community or school level)

Safe Municipal waste management / burning in health clinics (more urban)

Source: MHM Guideline 2015

Lack of facility & disposal systems in India and other social stigmas attached to menstruation,
affects the sanitary waste disposal behavior of women in the country. Considering this some of the
common methods used for disposing sanitary waste:

4.0 Provisions of Menstrual Hygiene Management (MHM) in the SBM-G
Guidelines, 2017

Swachh Bharat Mission Gramin (SBM-G) is sensitive to menstrual hygiene needs of
adolescent girls and women. Towards this end, guidelines on Menstrual Hygiene Management have
been issued by the Ministry of Drinking Water & Sanitation in 2015 and must be adhered to. The
SBM(G) implementation should ensure that the MHM facilities take into consideration issues such as
ventilation. Action points taken in MHM under SBM(G) guidelines are as follows:

e Public toilet design should ensure safe and private entrance to women’s toilets, with ample
lighting after evening hours. The location of the toilets should be decided through a participatory
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process based on the feedback of users. The approach to the toilet should feel and be safe for
women and girls e.g. ensuring that there are no public gathering spots on the path to the toilet
where men gather socially.

Adequate water and space inside the toilet should be ensured for the women users to change
napkins/cloth and to wash themselves.

Toilet cubicles may be provided with a shelf, hooks or niche to keep clothing and menstrual
adsorbents dry.

Disposal bins with lids should be placed within the toilet, as the initial point of waste collection.
Funds under SLWM head may be used for setting up incinerators in community toilets.

IEC plans should include MHM as a key component for raising awareness among girls and
women. The MHM guidelines have a description of possible interventions.

Efforts must be made through the IEC activities to emphasize that menstruation is a biological
function and rid the community of taboos and superstitions associated with menstruation.

CSOs and SHGs may be engaged to inform the communities about safe menstrual hygiene
Practices and develop economic models to meet the demand for low-cost sanitary napkins.

Studies show that when fathers of adolescent girls are made aware about the MHM needs of their
daughters.

Schools must have segregated toilets that are kept open and accessible during school hours, and
have the above systems in place for menstrual waste management.

Provision of MHM related facilities to schools including Communication interventions and as
well as infrastructure creation, may be supported under the SLWM component of SBM (G).

Counseling for adolescent girls, and special educational sessions around menstrual healthand
hygiene should be organized by qualified professionals as part of school education.

Similarly, menstrual health and hygiene awareness camps may be organized for women in the
community, at local health centres, Anganwadis, etc. by qualified professionals.
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Current User Practices & Implementation Status

Current practices:

Disposing in the open: The disposal of sanitary napkins depends on the location where women
are disposing soiled napkins. Often their behavior differs when they are not at home; women tend
to leave the soiled napkins unwrapped in the corners or they throw the used pad in dustbins
without wrapping them.

Disposing in the dustbin/garbage: when at home urban women dispose their napkins in the garbage;
most of the times they wrap it and throw it but when not at home there is a tendency of throwing the pad
without wrapping it, in the dustbin.

Burying the menstrual waste in a pit: Most rural women bury the menstrual waste in a pit; many would
wash the used napkins and then bury the same in a pit. In a pilot study of around 1000 women in West
Bengal it was discovered that girls using napkins in school carry the used  ones home and around 78%
of the women interviewed would bury them or dispose them alongside ponds.

Burning the menstrual waste: in the above mentioned study only 2% women burn the soiled napkins.
The burning of used pads isprevalent in rural areas than inurban areas
as women have to take care of the final disposal of pads there; whereas in urban areas women forget
about the consequences of disposal after they have thrown it in the dustbin.

Using incinerators or special disposal dustbins: Many institutions and schools have started using
incinerators or ‘feminine hygiene bins’ for proper disposal of
napkins. These incinerators are a sigh of relief for the school going girls and working women.

Flushing the soiled napkins: as mentioned before the disposal habit changes according to the
place; in public places, depending on the toilet type; for example when women are using flush
toilets they try to flush the soiled napkins and if it doesn’t get flushed they may wrap it and
throw it in the dustbins. Things in this context might be changing now but because of lack of
information on disposal facilities women even today flush used napkins in the toilet.

Implementation Status:

Barring some isolated practices, sanitary waste management is not implemented according to
provisions under SMW Rules, 2016. The initiatives made were mainly for disposal of used

sanitary napkins for menstrual waste stream. No initiatives were reported for collection and disposal
of other sanitary wastes such as infant diapers, adult diapers, tampons, condoms, incontinence sheets

and

other similar waste is yet to be evolved in the country by the key stakeholders namely Consumer,

Producers and Local Authorities.
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Option Type of Where to Use Specifications/Pollution control norms
waste
Low-cost, Napkins and | Rural Girls @ Manually operated
locally other wastes. School, e  Minimum Size: 3’ x 3° x 3’
made Best suited | Colleges, o Design: As given in MHM Guidelines, Technical
incinerators | for pads with | Institutions, Guide 2
high cellulose | Hostelsetc. o Capacity should be ~200 Napkins/Day
content,  not e Comprises of two chambers (for firing and ash
those  that collection)
have ~ super e An emission control system along with a door for
absorbent firing
pg'lg\/;ners e Made of brick masonry
(SAP) e Opacity of the smoke shall not exceed 20%.

e All the emissions to air other than steam or water
vapor shall be odorless and free from mist, fume
and droplets.

e Operation temperature reaches up to 300°C

e Assure 100% burning effectiveness.

e The incineration chamber shall be designed to
include an auxiliary gas or oil burner to be used as
necessary to maintain the prescribed minimum
combustion temperatures.

e If diesel is used, low Sulphur diesel shall be used
as fuel in the incinerator.

e Compliance to General Emission Standards for air
pollutants notified under E (P) Act, 1986 or as
may be prescribed by SPCBs/PCCs.

Electric Bulk amount | Girls toilets, ¢  Ensure complete burning of napkin.
incinerators |of  napkin | community e Ensure instant disposal in a scientific and hygienic
wastes toilets, way with fully automatic way and burn
complexes, completely.
Malls, Society o Burns 150 to 200 napkins/day, can be
Complex etc. programmed for cycles/day

Self-disposal by user by directly putting into the
incinerator.

Ash generation should not exceed more than 5%
per napkin

Ash should be collected in separate tray and
ensure stack on that tray.

Auto power & thermal cut-off and automatic
temperature maintenance should be there for
safety of user.

Inside refractory lining should be excellent heat
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retention to avoid thermal loss.

The residence time for gaseous products in the
combustion chamber will be designed to be at
least 2 seconds to ensure complete combustion.
The emission from incinerators shall comply the
General Emission Standards mentioned under
Standard for incineration section in SWM
Rules, 2016.

High- Incinerate all | Waste burntat ¢ The incinerator shall be designed for capacity
temperature | types of pads | central/combi more than 50 kg/hr.
incinerators | (those  with | ned e The double chamber incinerator shall preferably
for bio- | high cellulose | incinerator be designed on “controlled-air" incineration
medical content, high | facility principle, as particulate matter emission is low in
waste moisture such incinerator. Minimum 100% excess air shall
content, and be used for overall design.
those  with e No incinerator shall be allowed to operate unless
SAP) and all equipped with Air Pollution Control Device
types of bio- (APCD).
medical e The incineration ash shall be stored in a closed
waste sturdy container in a masonry room to avoid any
pilferage. Finally, the ash shall be disposed in a
secured landfill.

e Emission control measures must be followed as
per Schedule Il of the Bio-medical Waste
Management Rules, 2016, notified under the
Environment (Protection) Act 1986.

e The location, structural design etc. of the
incinerator shall be as per the guidelines of Bio-
medical Waste Rules, 2016, published by CPCB
under Guidelines for Bio-medical Waste
Incinerator, 2017.

e A skilled person shall be designated to operate
and maintain the incinerator.

Deep burial | compostable | Villages and e Once the used absorbent material is put inside the
sanitary pads | small towns burial pit, it should be covered with soil or sand. It

(e.g., made of
natural
fibres),  not
pads made of
bleached
cellulose,
SAP,
plastic
covering

and

should not be kept exposed to open air.

The pit should be constructed at a distance of
about 5 to 7 meters from drinking water source
Depending upon the number of users the size can
vary.

Minimum Specification:

0.5m x 0.5 m x 1.0 m, or even better 1.0 m x1.0
m x1.0 m (Ixbxd).

The technical descriptions must be followed as per
Technical Guide 2, notified under MHM
National Guidelines, December 2015.
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Composting | Used paper, | Composting @ Used menstrual absorbent should be mixed and
tissues, cloth | can be made covered with materials such as leaves, dried plants
based in or other bio-degradable material.
absorbents | communities e The need to be properly moist, which might
and  even | (both urban | requires watering during dry periods.
some sanitary | and  rural), s Once the pit is filled, it should be covered
napkins  (if | and schools, | properly with soil so as to avoid smell, destruction
they ~ made | encouraging from rodents, etc.
only of wood | for e Minimum Specification:
pulp and non- | community 0.5m x 0.5m x 1.0 m, or even better 1.0 m x 1.0
woven based and m x 1.0 m (Ixbxd).
cotton) | community  {  The technical descriptions must be followed as
Commercial |led per Technical Guide 2, notified under MHM
disposable | composting National Guidelines, December 2015.
pads will not
compost

Pit burning | Plain cotton | Rural ~ area, o The burning should be carried out at about 1 m
clothes of | where there | depth with some good burning material like dried
degradable are no better | wood or sometimes kerosene oil or fuel is used.
sanitary options e During the burning, there should be safety
material available measures, such as a dedicated personal and avoid

contact by unauthorized students.

e Minimum specification:
05 mx05mx 1.0 m; 1.0 mx1.0 mx1.0 m
(Ixbxd).

e The technical descriptions must be followed as per
Technical Guide 2, notified under MHM
National Guidelines, December 2015.

Recommended options for disposal of different sanitary wastes (as per MHM Guidelines 2015)

Sanitary Waste

Waste management options

Disposal into Deep Composting Pit burning Incinerator
pit latrine  burial

Used tissues, v v 4 Less Low cost/locally made
paper, recommended inclinators or Electric
cloth, cotton inclinators
Cotton napkins Less v 4 Less Electric inclinator
(reusable or recommended recommended
commercial)
Commercial Less v Not Less Bio-medical Waste
napkins recommended possible  recommended Incinerator
with plastic and
liners
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Role of Customer/Producers/Private Agencies/SPCBs & PCCs/ULBs/
Villages/Panchayat/Local levels

The following options are suggested for disposal of sanitary waste through different

stakeholders;

(@)

(b)

At Consumer Level:

The consumer shall wrap the sanitary waste using self-wrapping straps or keep the sanitary waste
in leak-proof pouches provided by producer and dispose the same along with dry waste or keep
the waste in separate bin provided at the time of door to door collection by local agency. In case
separate bin is not provided by authorized waste picker, the wrapped/pouched sanitary waste
should be placed in dry-waste bin for collection by authorized waste picker (during door to door
collection).

In case Producers does not provide wrapper or Pouch, the used sanitary waste should be wrapped
in old newspaper and placed in dry-waste bin for collection by authorized waste picker (during
door to door collection).

At Producers Level:

As per the mandate given under the SWM Rules, 2016 the Producers shall involve in

following activities;

(a)

(b)
(©)

(d)

Provide wrapping pouches OR Provide suitable self-wrapping (sealing straps) for the used
sanitary waste so that the sanitation staff (Safai Karmachari) are not exposed to sanitary waste
during handling. Wrapping system or pouches provided by Producers shall have symbols for
easy identification of waste thereby prompting the workers not to open the pack for examination.
Work with local agencies for achieving segregated collection and disposal of sanitary waste.

Indulge in providing mass education and awareness in proper handling and segregation and
disposal of sanitary napkins.

Explore the possibility of using recyclable materials in their products.
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By Private Agencies:

Segregated sanitary waste can be disposed by Incineration through authorised common
Biomedical Waste Treatment and Disposal Facilities. An authorised waste picker by local
authorities (as per SWM Rules, 2016) can provide such services on commercial basis. The
SPCBs/PCCs may authorise common CBWTDFs to receive sanitary waste from such service
providers, only in case the existing CBMWTDF has adequate capacity to dispose the same.

In small cities, the sanitary wastes can be composted if cotton/clothes are separated from the
products. Other-wise, the sanitary waste will go along with dry waste for disposal.

In Class | cities sanitary waste can be landfilled. The sanitary wastes also can be utilized in
waste-to-energy or co-processing in cement kilns/power plants.

At SPCBs/PCCs Level:

SPCBs/PCCs may allow sale and operation of mini and modular incinerators for disposal of

sanitary napkins. Modular incinerators can be promoted only in case of remote locations (military
establishments, camps etc.) or for the areas having no access to common incinerators. For allowing
such modular incinerators, SPCBs shall ensure the following;

(a)

(b)

(©)

(d)

(€)

Depending on type of technology provider, modular incinerators can be based on twin chamber
incineration, Magnetic Pyrolysis Furnaces, plasma pyrolysis furnaces, electrically operated
furnaces, Clay-pot (Matka incinerator) etc..

Modular incinerators may have to demonstrate compliance to general emission standards for air
emissions notified under E (P) Act, 1986 or as may be prescribed by SPCBs/PCCs. In this
regard, they shall produce test certificate from EPA recognized/accredited laboratory so as to sell
their Product.

Considering low volume of flue gases, the cleaned flue gases after complying with standards
shall be vented through stacks of height atleast 2m above the roof or the nearest building or as
may be decided by SPCBs.

SPCBs may randomly verify functioning of such incinerators, and in case of non- compliance to
emission standards, they shall direct the manufactures/Producers to not to place their Products on
the market.

Convergence and coordination with different ministries, departments and schemes and awareness
creation around sanitary waste management through well targeted commutations and media
plans.
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The SBCSs is also responsible for identifying district level resources people and implementing
partners, to assist the process of orienting all relevant district and sub district personals.

SPCBs shall organize the collaborative orientation programmes between the SWM Cell/ WSSO,
Department of Education, Department of Women & Child Development, Department of Health
and P&RD.

At ULB/Local Level:

As per the mandate, the ULBs in association or assistance with Producers shall make

necessary arrangements for collection and disposal of sanitary waste. The following options are
envisaged for disposal;

(@)

(b)

(©)

(d)

(€)

(f)

(@)

(h)

(i)

)

Send the segregated sanitary waste to available waste management options/incinerators for final
disposal/incineration. (These incinerators may be of TSDFs or CBMWTFs)

The sanitary waste, if collected as part of segregated non-recyclable dry-waste may feed for
Waste to Energy plants.

ULBs may also install a stand-alone common incinerator for disposal of sanitary waste and other
wastes (such as STP/drain sludge).

Create awareness of the negative consequences of poor waste management on health and the
environment due to sanitary waste.

Develop waste management systems at the local level and facilitate access to water, sanitation
and waste disposal for women and girls, especially in rural areas.

Involve women in the design of sanitation and waste management structures to ensure menstrual
waste-related needs for disposal, collection and treatment are taken into account.

Support from private sectors in development of menstrual waste management products that are
environmentally friendly and accessible for women and girls.

Industrial Groups/ Commercial Groups to involve in sanitary waste management (collection to
disposal) under Corporate Social Responsibility (CSR) and promotion of Extended Producers
Responsibilities (EPR) for providing pouch /wrappers for safe handling of sanitary wastes and
decentralized deposit centres.

Ensure implementation of sanitary waste guidelines and policies and monitoring of KPI and
inclinators.

ULBs must conduct the training sessions in schools and communities along with the key
messages of Hygienic practices as per the MHM Guidelines.
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vi. At Villages/Panchayat Level:

At villages and Pachayat areas not having access to common incinerators, may dispose used
home-made sanitary napkins made of natural tissues/paper/cloth/cotton as well as re-usable
commercial cotton napkins in small burial pits of more than 50 cm deep or into pit latrines. In case
of commercial sanitary napkins made with plastic and liners, low cost incinerators like Matka
Incinerator kept in open areas (such as open backyard, open fields, terrace of the house, etc.).
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BACKGROUND

Until the 1970s, there were few dumpsites exists in India. Since Vedic times, household
discards mostly food waste, which went back to the soil along with stable wastes via compost
pits. Urban discards were collected by farmers, they converts it into compost and utilize it in
farming and bring their produce to town/city. With the introduction of plastic in the seventies
the composition of city waste started changing and people started discarded plastic along
with kitchen wastes. These plastics blanketed the fields and made them infertile, as less rain
could enter and few seeds could germinated, So farmers stopped collecting urban mixed
wastes and cities were left with an unexpected burden. Initially most towns and cities in
India started dumping all this unwanted waste outside city limits, along roadsides which are
unsupervised and where dumped in no-mans-land. Uncontrolled and continuous dumping of

municipal solid waste lead to mountains of legacy waste .

After three decades of neglection these open dumps have grown larger and higher, becoming
point sources of pollution. Waste rotting in these airless heaps produces leachate, a foul dark
liquid that Kills vegetation around dumps and irreversibly pollutes groundwater due to
leachate generation. The heaps of garbage also produce methane, a greenhouse gas that
causes 21 times more global warming than carbon dioxide. Besides, contaminating air

quality, which further, worsens due to frequent fire incidences.

Recently, Hon’ble NGT alarmed that due to incremental growth of Municipal Solid Waste
(MSW), these MSW dumps are converting into virtual mountains. Hon’ble NGT further
directed that every city/town should adhere to clause ‘J’ of Schedule—I of SWM Rules, 2016.
Finally, Hon’ble NGT directed CPCB to propose Standard Operating Processing (SOP) for

implementation of Bio-mining and Bio-remediation of legacy solid waste.

These guidelines are very useful to Municipal Corporations, Councils & Waste Management
Agencies. The Contribution given by Mrs. Almitra Patel (Member, Hon’ble Supreme Court
Committee for SWM & National Expert, Swachh Bharat Mission), Shri Snehal Jariwala
(PRO) & Sh. Asad Warsi (Consultant, Indore Municipal Corporation) are highly
appreciated. These guidelines have been edited by Dr. S.K. Nigam, Addl. Director (CPCB)
and compiled by Ms. Gudiya Jaiswal (SA).
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1.0 Present Status of Legacy Waste & its impact on Environment:

There are two major challenges of solid waste management in our cities/towns:

(1) managing the continuous flow of solid waste on a daily basis, and

(2) dealing with the legacy of neglect which has resulted in garbage heaps having
been built up at dumpsites that were meant for waste processing and landfills.

The sites for landfills were originally located outside of the cities, but as the
cities have expanded the dumpsites are now almost in the cities. Delhi’s open dumps
at Ghazipur (69 metres high), Okhla (55 metres high) and Bhalswa (56 metres high),
for example, are all much higher than the permissible height limit of up to 20 metres,
and way past their capacity of holding waste for which they were set up. It is
estimated that more than 10,000 hectares of urban land is locked in these dumpsites in
India. In the absence of exposure to air, the high-rises of rotting mixed waste on these
sites generate methane (a greenhouse gas) and other landfill gases, which contribute
to global warming. They also produce leachate (liquid generated by airless waste)
which pollutes groundwater. Frequent outbreaks of fire at the dumpsites lead to air
pollution. What is more, the presence of these dumps encourages further dumping at
these sites, even though they are filled beyond capacity to take any more waste. Many
municipal authorities across the country are opting for “capping” as a solution to the

legacy of mixed waste, which is not the first option in the order of priority for

environmentally save legacy waste management as per Clause ‘J’ of Schedule-I of
the SWM Rules, 2016.
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The methane produced at solid waste disposal sites contributes approximately 3 to 4 percent
to the annual global anthropogenic greenhouse gas emissions (IPCC, 2001). Clearing these
mounds of years-old waste, called legacy waste, is the easiest and fastest way to reduce our
national emissions, and save surrounding villages from polluted water sources, smoke, , flies

and stench.

Over the years, generation of dry waste, especially plastic waste and packaging, has increased

at a tremendous rate. This is because of;

i.  Rapid increase in e-commerce industry from shopping to ordering food.
ii.  Many brand owners have shifted from larger SKU (Stock Keeping Unit) size to
smaller SKU size due to changing market scenario.
iii.  Shifting of public consumer preferences to daily use plastic products like bottles, food
containers, etc.
iv. ~ GST on recyclables making it uneconomical for waste-pickers and kabadiwalas to
collect low-value waste.
These reasons have contributed to ever-growing dumping grounds. Some waste materials
may or may not be recyclable and others might be too small to recover. Since 2016, MoEF &
CC has transferred this downstream responsibility of collection and sustainable end disposal
for plastic packaging through EPR as per Plastic Waste Management Rules, 2016. Now it is
time to introduce upstream EPR also. The downstream EPR majorly focuses on managing a
products disposal whereas upstream EPR stimulates product design for environment,
reducing use of resources and reducing its adverse environmental and health impacts via use
of materials that can be disposed of in a sustainable manner. Under upstream EPR, Producers,
Importers and Brand Owners will have to Eco-Design their product packaging and design it
considering its collection, recovery and end-of-life sustainable disposal to avoid formation of
future legacy wastes. This means that the packaging should be made of eco-friendly material
or can be recovered easily and have an established value chain to reduce the burden on ever-

growing dumpsites.

Local Bodies also need to ensure that the upcoming infrastructure is designed to handle and
store unmixed wastes separately. Government bodies should also create infrastructure for
collection, handling, sorting, processing and sustainable end disposal infrastructure for all

types of waste.
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2.0Key Definitions:

Some of the important keywords are explained below:

Vi.

Vii.

viii.

Xi.

Xil.

""aerobic composting™ means a controlled process involving microbial
decomposition of organic matter in the presence of oxygen;

""biodegradable waste' means any organic material that can be degraded by micro-
organisms into simpler stable compounds;

"*combustible waste™ means non-biodegradable, non-recyclable, non-reusable, non-
hazardous solid waste having minimum calorific value exceeding 1500 kcal/kg and
excluding chlorinated materials like PVC plastic, woody waste etc.;

"‘composting™ means a controlled process involving microbial decomposition of
organic matter;

contractor” means a person or agency that undertakes a contract to provide
materials or labor to perform a service or do a job for a service-providing authority;

"'co-processing’” means use of combustible waste as raw material or as a source of
energy or both to replace or supplement fossil fuels in industrial processes;

""disposal’ means the final and safe disposal of post -processed residual solid waste
and inert street sweepings and silt from surface drains on land as specified in
Schedule I of SWM Rules, 2016 to prevent contamination of ground water, surface
water, ambient air and attraction of animals or birds;

"dry waste™ means waste other than bio-degradable waste and inerts and includes
recyclable and non-recyclable waste, combustible waste and sanitary napkin and
diapers, etc.;

""dump sites™ means a land utilized by local body for open dumping to dispose of
untreated solid waste without following the principles of sanitary land filling;

"extended producer responsibility” (EPR) means responsibility of any producer
and/or brand manager of packaging products such as plastic, tin, glass and corrugated
boxes, etc., for environmentally sound management, till end-of-life of the packaging
products;

"inerts' means wastes which are not bio-degradable, recyclable or combustible and
include debris, construction and demolition wastes, street sweepings or dust and silt
removed from the surface drains;

"informal waste collector” includes individuals, associations, waste traders or
agency involved in collection, sorting, sale and purchase of waste and/or recyclable
materials without valid authorization from respective urban local body or pollution
control board to comply with guidelines issued by MoEF&CC under Environment
(Protection) Act for waste handling, management, and disposal;
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Xiil.

Xiv.

XV.

XVi.

XVil.

XViii.

Xix.

XX.

XXI.

XXil.

XXiil.

"leachate™ means the dark smelly liquid that seeps through or is generated within
solid waste and has extracts of dissolved or suspended material from it;

"local body' for the purpose of these rules means and includes the municipal
corporation, nagar nigam, municipal council, nagarpalika, nagar palika parishad,
municipal board, nagar panchayat and town panchayat, census towns, notified areas
and notified industrial townships by whatever name they are called in different States
and union territories in India;

""materials recovery facility” (MRF, pronounced Merf) means a facility where
non-compostable solid waste can be temporarily stored by the local body or any
other entity mentioned in rule 2 or any person or agency authorized by any of them
to facilitate segregation, sorting, recycling and/or recovery of recyclables from
various components of waste by authorized informal sector of waste pickers,
informal recyclers or any other work force engaged by the local body or entity
mentioned in rule 2 for the purpose before the waste is delivered or taken up for its
processing or disposal;

'non-biodegradable waste’™ means any waste that cannot be degraded by
microorganisms into simpl er stable compounds;

"processing” means any scientific process by which segregated solid waste is
handled for the purpose of reuse, recycling or transformation into new products;

"recycling”™ means the process of transforming segregated non-biodegradable,
recyclable solid waste into new material or product or as raw material for producing
new products which may or may not be similar to the original products;

"refuse derived fuel”(RDF) means fuel derived from the combustible waste
fraction of solid waste like plastic, woody waste or organic waste, other than
chlorinated materials, in the form of pellets or fluff produced by drying, shredding
and compacting of solid waste;

"residual solid waste™ means and includes the waste and rejects from solid waste
processing facilities which are not suitable for recycling or further processing or use;

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

""segregation’ means the unmixed and separate storage and management of various
components of solid waste namely biodegradable wastes including garden or
agriculture and dairy waste, non-biodegradable wastes including recyclable waste,
non- recyclable combustible waste, sanitary waste and non-recyclable inert waste,
domestic hazardous wastes, and construction and demolition wastes;

"solid waste' means and includes solid or semi-solid domestic waste, sanitary
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waste, commercial waste, institutional waste, catering and market waste and other
non-residential wastes, street sweepings, silt removed or collected from the surface
drains, horticulture waste, agriculture and dairy waste, treated bio-medical waste
excluding hospital or industrial waste, e-waste, battery waste, hazardous and radio-
active waste generated in the area under the local authorities and other entities
mentioned in rule 2;

xxiv.  "'sorting™ means separating various components and categories of recyclables such
as paper, plastic, card-board, metal, glass, etc., from mixed waste as may be
appropriate to facilitate recycling and recovery;

xxv.  "stabilizing" means the biological decomposition of biodegradable wastes to a
stable state where it generates no leachate or offensive odors/gases or fire and is fit
for application to farm land, soil erosion control and soil remediation;

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

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

xxviii. ~ "waste hierarchy' means the priority order in which the solid waste should be
managed by giving emphasis to waste prevention, reduction, reuse, recycling,
recovery and disposal, with prevention being the most preferred option and disposal
at the landfill being the least preferred;

XXiX.  "waste picker" means a person or groups of persons informally engaged in
collection and recovery of reusable and/or recyclable solid waste from the source of
waste generation or from streets, bins, material recovery facilities, processing and
waste disposal facilities for sale to recyclers directly or through intermediaries to
earn their livelihood.

3.0 Provisions of SWM Rules, 2016:

The Government of India has notified the Solid Waste Management Rules (SWM) Rules,
2016 for proper and effective management of municipal solid waste (MSW). Under the SWM
Rules, 2016, following provisions have been made to manage old dumps of MSW.

3.1 Rule 15 - Duties and responsibilities of local authorities and village Panchayats of
census towns and urban agglomerations. - The local authorities and Panchayats shall,-

(zJ) investigate and analyze all old open dumpsites and existing operational dumpsites for
their potential of bio-mining and bio-remediation and wheresoever feasible, take necessary

actions to bio-mine or bio-remediate the sites;
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(zk) in absence of the potential of bio-mining and bio-remediation of dumpsite, it shall be
scientifically capped as per landfill capping norms to prevent further damage to the
environment.

The by-laws shall apply to every urban local body, outgrowths in urban agglomerations,
Cantonment boards, Panchayat, Industrial and Institutional Townships, railways and defence
establishments

Further, provisions under Schedule I (j) are given below:-

3.2 Schedule-1 (j) - Closure and Rehabilitation of Old Dumps- Solid waste dumps which
have reached their full capacity or those which will not receive additional waste after setting
up of new and properly designed landfills should be closed and rehabilitated by examining
the following options:

() Reduction of waste by bio-mining and waste processing followed by placement of
residues in new landfills or capping as in (ii) below.

(if) Capping with solid waste cover or solid waste cover enhanced with geomembrane to
enable collection and flaring / utilisation of greenhouse gases.

(iii)Capping as in (ii) above with additional measures (in alluvial and other coarse grained
soils) such as cut-off walls and extraction wells for pumping and treating contaminated
ground water.

(iv) Any other method suitable for reducing environmental impact to acceptable level.

4.0 Methodology:

The treatment & disposal of Legacy MSW can be done by Bio-remediation and Bio-mining.
A total station survey or drone mapping of any landfill/dumping site must be done prior to
start of the project. Hence, it is suggested to ensure precursor study with history of the site,
compositional analysis of waste. Site environment parameters such as baseline study of
heavy metals in surface and subsurface soils and water, rainfall, soil type, surface hydrology,
topography, wind direction etc. shall be studied before and after bio-mining. Periodic study
should also to be carried out after completion of biomining to check for any adverse effects in

the surrounding area.

4.1 Bio-remediation & Bio-mining of Old Municipal Dumpsites:
It refers to the excavation of old dumped waste and make windrow of legacy waste thereafter
stabilization of the waste through bio-remediation i.e. exposure of all the waste to air along

with use of composting bio-cultures, i.e. screening of the stabilized waste to recover all
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valuable resources (like organic fines, bricks, stones, plastics, metals, clothes, rags etc.)
followed by its sustainable management through recycling, co-processing, road making etc.

Mining of
Legacy Waste

|

Stabilizing Waste
(biocultures and
aeration)
Screening of
Waste
|
| | | | |
* *
=150 nm 80 — 100 mm 30 — 50 mm <30mm 4 -6 mm
Contains bricks, \» ] L/
focootf‘?g;t i}lloe%}l{ 1 Shredding as per requirement/industry need g:)%'ja;:l;l’l
large plastic, etc.
Density —{ RDF/Recycling/Road Making l \\ Fﬂl‘lll.Cl‘S.v";]_:-m.l(l.'\.'C
. M aping/Soil
Separator A T L
Conditioner

*  In Case of RDF (With Size Up to 50mm) shredding is not required

Fig. 1. Overview of Bio-remediation and Bio-mining of Legacy Waste

The first step is to excavate legacy waste, loosen it and make windrows so as the
leachate can be dried of through solar exposure and all the entrapped methane is removed
from the heap. All biodegradable waste, like discarded food, fruit, flower and garden waste,
needs air to decompose it in an odourless way without producing leachate. So the first step in

stabilizing and bringing down airless legacy waste is to expose as much of it as possible to air
(Fig. 1).

Addition of composting bio-cultures speeds up decomposition and rapidly creates biological
heat within the waste that helps to dry it out and reduce its volume by 35-40%. This happens
through loss of moisture and by decomposition of some of the aerated waste to carbon
dioxide and water vapour. This is called bio-remediation and makes the waste dry enough
for screening. Waste is called stabilized when there is no more generation of heat or landfill

gas or leachate, and seeds are able to germinate in it.
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It means the screening of such stabilized waste into different size fractions that can be
usefully used off-site or disposed of without affecting the environment. Screen sizes
commonly used are one or more of the following: 150 mm. 80 to 100 mm, 24 to 50mm, 12-
16 mm and 4-6 .The finest fraction is called bio-earth or good earth. It contains a mixture of
humus-rich organics which improve soil fertility along with a high proportion of soil or sand,
which is why it cannot meet FCO standards for compost. The coarsest fraction contains
bricks, stones, coconut shells, footwear, cloth and larger plastics. Density separation helps
recover combustibles which can be used (usually up to 5-10%) as fuel replacement after
supplying it to
customer

requirements. The
lighter  mid-fractions
are mostly plastics and
can be shredded as per
industry  requirement
for use in bitumen hot-
mix plants to make so-
called Plastic Roads or

as refuse derived fuel S

% Sy

for co-processing in cement kilns. Fractions up to 50mm do not require shredding for use as
RDF. The heavier mid-fractions are mostly stony inert which can be used in the lowest layers

of road-making or plinth-filling or in low-lying areas, but should not contain more than 3-5%

plastics by
weight. Less
than 10% of
the original
waste
remains  as
totally
unusable
residual

rejects and may remain onsite, either in a small heap or spread to raise the ground level by a
couple of meters.
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The land which was hosting waste dumps is now fully recovered for alternate uses. Bio-
mining and Bio-remediation processes should be adopted as early as possible to ensure

holistic solid waste management.

4.1.2 Process of Bio-remediation and Bio-mining:

Exposing the legacy waste to air to stabilize it has been done since 1998 in many ways.
Almost all of them involve forming the waste into long low heaps of about 2 meter height
called wind-rows, to get maximum surface area to volume. Repeated turning is necessary to
ensure that the innermost waste in wind-rows also gets exposed to air. Usually 3-4 turnings

of legacy waste are necessary to stabilize it.

1. Use a tractor-tiller to repeatedly loosen the topmost 150 mm layer of legacy waste.
Mist-spray the waste lightly with bio-cultures to control odour and get the
decomposing microbes dispersed into the waste. Hand-pick out large objects like
rocks or coconut-shells or long pieces of cloth. Form the waste into wind-rows using a
Bob-cat or JCB or similar earth-moving equipment. Turn these wind-rows every 5
days. After 2-3 weeks when the heaps are free-flowing enough for screening, move
the material to multi-deck vibrating screens or to trommels (rotating cylinders with

different size perforations) to get fractions of different size and weight.

[Use tractor tiller to till legacy waste to depth
of 150 mm

|
Mist-spray bio-culture
I

Hand pick large objects

Make windrows from remaining waste

Turn windrow every 5-7 days

After 5 to 6 weeks do screening

Fig. 2. Schematic representation of Bio-mining through Tractor Tiller by Windrows

2. Use a JCB to dig 2-2.5 meter deep trenches downwards from the top of
a legacy waste heap at 1.5 to 2 meter intervals. This is a rapid and cost-effective way

to slice the uppermost layer into in-situ wind-rows. Mist-spray the sides of the
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trenches to get microbes to reach exposed waste surfaces. Bring down these slices to
form terraces and turn one aerated windrow onto another weekly before repeating the
process until almost ground level is reached. Start screening when waste moisture is

low enough.

Dig 2-2.5 mtr deep trench every 1.5-2 mtrs

Mist-spray the sides of trench

Bring down legacy waste slice wise till it
reaches ground

Make windrows from slices of these waste

Turn windrow every 5-7 days

After 5 to 6 weeks do screening

Fig. 3. Schematic representation of Bio-mining through Trench Method

3. Use a JCB to lift legacy waste off the top of a heap and drop it from a height to aerate
and loosen the waste and form 2-3 meter high cones. Mist-spray bio culture on the
cones. Every day or 2-3 days use the JCB to lift waste from the cones and drop it back

to the same or a nearby location, to aerate the waste. This is rather fuel-intensive.

Lift legacy waste from top of landfill

Drop this waste from height and form 2-3
mtr cone

Mist-spray bio-culture

Everyday or 2-3 days turn this cone to aerate

After 5 to 6 weeks do screening

Fig. 4. Schematic representation of Bio-mining through Cone Method
4. Where space permits, move the waste to form several long parallel windrows. Turn

these weekly with a JCB. Often at the second or third turning, one heap can be
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combined with a second one as their volumes decrease. Windrows can be aerated

either by moving all thewasteto form a new parallel windrow, with the

innermost waste on the outside for aeration, or by moving all the waste forward in

small steps while dropping it from a height for aeration.

Lift legacy waste from top of landfill

Make several long parallel windrows

Turn windrows on weekly basis

Join two windrows as volume decreases

After 5 to 6 weeks do screening

Fig. 5. Schematic representation of Bio-mining through Windrow Method for Spacious Landfill Sites

S.

If waste needs to be moved from one location to another part of the same site, usually

the perimeter, place it in thin 150 mm layers and mist-spray bio cultures. Allow 5

days to aerate one layer before adding the next one and mist-spraying bio cultures on

that also. Turning may not be necessary when waste is spread thin like this, to

decompose like leaves on a forest floor.

Lift legacy waste from top of landfill

Make several long parallel windrows

For turning windrows, move them to new
location

Make new windrow of height 150 mm and
mist-spray bio-culture

After 5-7 days add new layer of 150 mm on
top on this layer and repeat

After 5 to 6 weeks do screening

Fig. 6. Schematic representation of Bio-mining through Thin Layer Spreading Method
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6. This is a constantly-evolving field. Hence other cost effective and space effective
methods can also be applied.

4.1.3 Processing Equipment’s for Processing of Legacy Waste:
The major equipment that would come in use would fall under the following heads of

processes like excavation, shredding, screening, air classification and ferrous separation. As

per suitability and requirement the appropriate choices should be made.

Screening

e Trommel

e Vibrating Screen
e Disc/ Star

Handling Equipment
e Loader (Front Load)
e Conveyers
e Fork Lifts

Screening

e Trommel

e Vibrating Screen
e Disc/ Star

Handling Equipment
e Loader (Front Load)
e Conveyers
e Fork Lifts

4.2 Treatment Process:

Processing of accumulated waste shall be done in following manner as given below:

1. Local Body (LB) shall make a time bound plan to execute the bio-mining process to clear
the old waste.

2. Volume of waste to be determined through contour survey (Total Station Survey) and site
measurements. Drone mapping of heap volumes at different stages is most cost-effective and
fast. Weighment of heaps is difficult and problematic as payment would be collected for
heavy fractions, leaving behind the more pollution-prone lighter fractions.

3. Initial Contour level survey of the site shall be done on start of work and Final Contour
level survey shall be done on final completion of the work.

4 Do an initial baseline survey of surface and subsurface soils and waters and also leachate

present, to check for heavy metals and toxics if any. Samples should be drawn by an NABL
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or MOEF certified lab, also at the final stage. During operations, the operator should collect
and keep daily samples of the finest fractions, to be pooled and analysed monthly or at
random by an NABL lab. This is to ensure that unsterilized rotted waste is not simply moved
from one location to another by mining without bioremediation.

4. Sprinkle the newly exposed surfaces with a composting bio culture solution or a dilute
solution of 5% fresh cow dung in water. This will control smell and speed up decomposition.
With the help of Back Hoe loader, the waste in the demarcated area should be loosened up.

5. Usually the top layer has several materials in the active biological state. This layer shall be
stabilised through composting bio-cultures, as well as herbal/biological sanitizers if found
necessary for odour control.

6. Raking of garbage layers by a long spike harrow operating in cross directions may be done
as needed to pull out large rags, plastic, rubber, textiles etc.

7. Waste pickers or labour should manually pick out bulky waste like coconut shells, banana
stems, tyres and rocks prior to screening for bio-mining. Store in separate heaps for sale or
use.

8. Turn these windrow heaps once a week until no more volume reduction is observed in the
heaps and no more heat is generated. If the garbage is stabilized, there will be no smell or
leachate formation and the material will be dry enough for sieving.

9. LB or its agency may deploy Trommels and/or Horizontal Screens or other types of
screens for the purpose of screening. Screen the stabilized waste in a rotary screen or gravity
screens of different size openings, preferably 35mm and 8mm. A fan can blow out the plastic
fraction for use by recyclers. Compost

10. Appropriate numbers of excavators, back hoe loaders and workers will be required to
execute the work.

11. The recyclables recovered from the bio-mining process should be sent for recycling as per
the quality of the material, which should also be randomly sampled by an NABL lab and
tested for heavy metals, salinity/electrical conductivity and leachability to ensure no
environmental harm during use. FCO standards for pH and contaminants could be
provisionally used as a benchmark.. Non-Recyclable plastic material shall be sent for road
making or to RDF units or cement plants. Initial cleaning of recyclable waste shall be done
before it is transported for sale or disposal.

12. The recovered earthy fines shall preferably be used for landscaping or gardening or road
medians within the Local Body or the site. The recovered soil can also be used as “Soil

enricher” to develop green areas or by farmers.
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13. The recyclables like plastic, glass, metals, rags and cloth recovered from the waste during
screening shall be sorted out and preferably cleaned before sending to recycling industries or
as RDF.

14. The heavy fractions may be sand and gravel usable for road shoulders or for plinth filling.
Stones and concrete if any can be used for road sub-grade, or for crushing. recycling and
reuse in the construction industry. The recovered construction and demolition waste
recovered from the bio-mining process may be sent to a C&D processing facility if suitable
for production of building materials.

15. In very old garbage layers with high debris content, most of the organic matter may have
already been decomposed. Do a seed germination test to ensure it is stabilised. Add
biocultures to fully stabilise it if heat is still generated in windrow heaps or volume reduction
is observed. After 7-10 days of stabilization the waste can be taken up for screening.

16. Usually the finest fraction will be organic matter plus fine soil, called ‘bio-earth’, which
can be used as soil improver, especially for restoring alkaline or saline soils to fertility, or to
grow some vegetation for erosion control. It is also useful as a lawn subgrade cum drainage
layer, or it can be used as organic manure in tree pits. . The next coarser fraction will be
gravel and coarse organics, which can be used for road and railway embankments the
coarsest fraction may have a lot of combustibles (cloth etc.) which can be baled and supplied
as Alternate Fuel Resources in cement kilns or boilers.

17. There may be some (maximum 5-10% of total) left over waste including lumps of
heterogeneous nature. The waste may be soaked with leachate or hard and difficult to
disintegrate. This waste can be sent to scientific landfill for disposal (near zero residues).

18. The recovered land from the bio-mining process shall be utilized for any purpose deemed
appropriate. Ideally reclaimed space should be reused for waste processing, otherwise for

alternate non-habitation uses.
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4.3 Use of Screened Fractions:

When planning for bio-remediation and bio-mining, it is important at the same time to
identify where the screened fractions will go, in order to bring down the heap of mixed waste
to fractions that would each have been usable if unmixed. None of these fractions will bring
in income. In fact, their transport offsite is a cost to be budgeted for. Look for the nearest
industries using solid fuel. Look for the nearest bitumen hot-mix plants and also specify
Plastic Roads in road tenders to ensure offtake of the thin-film plastic fractions. Start a
dialogue with all kabadiwalas within the local body to see who will be willing to pick up or
accept which items. Plan for offsite aggregation space for different fractions and types of
waste that will result from screening. Identify aggregation and storage sheds for use by
waste-picker groups or kabadiwalas. Identify transporters who can transport different
fractions out on their return trips.

For the bio-earth or good earth finest fraction, test periodically for heavy metals, then look
for farmers willing to accept it. It is excellent for reclaiming salt-affected soils and for
restoration of mining overburden areas if any are nearby. There is a cess for restoration of
mined areas, which is normally unspent as forest departments are supposed to revegetate
them. But this is unviable in barren rocky soil by planting and watering saplings.
Revegetation is instead possible and effective by mixing grass seed with the good earth
fraction and spreading it on the overburden to start a natural succession of grasses, herbs and

shrubs.

4.4 Process Management:

There are several factors that must be kept in mind during implementation of the project.
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4.4.1 Space Management:

For all waste-stabilising methods, management of space is the biggest challenge, as aeration,
stabilizing and screening mostly needs to be done within the boundaries of an already
overloaded dumpsite. This is achieved mainly by experience and creative common-sense.
Onsite earth-mover operators often come up with the best solutions, so seek their opinions.
Every dumpsite poses a case-by-case challenge, but there is no above-ground dump that
cannot be successfully bio-remediated and bio-mined.

Fig. 7. Hlustration of Trench Bio-mining at existing landfill site

Keep safety in mind. Always try to work downward from the top surface. Do not think of
slicing waste from the top down along one side of the heap unless you can ensure leaving a
stable wall of waste with a safe slope of 25 - 30 degrees while you work. Leaving a vertical

wall of waste during operations can cause a dangerous landslide of disturbed waste.

4.4.2 Leachate Management:

Most high heaps of legacy waste are water-logged with leachate even near the topmost layers
and all the way to the bottom, like a dhokla. This is not just from rainwater entering the heap
but is produced by airless rotting within the entire waste heap. So when legacy waste heaps
are opened up, some leachate almost always trickles out. This is not produced by the
formation of wind-rows or cones, which in fact help to dry out the waste by aerated

decomposition.
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Channels must be created to lead the oozing leachate rivulets to a lined depression or pond
for treatment or for leachate recirculation onto wind-rows as a type of bioculture. (test to see
if heaps generate enough heat with its use). Leachate can also be treated in collection ponds
by underwater composting. Bio-cultures that have been proved successful at other locations
can be sprinkled onto the leachate pools. But intermittent aeration is a must, using small
compressor pumps or aerators or airlift aeration or even simple manual or mechanical
agitation. Aeration is necessary for the added microbes to do their work of digesting the
polluting solids suspended in the dark and turbid leachate. Success is noticed by a progressive
change in colour from dark to light, by reduction or absence of odour and by fine bubbles
rising to the surface from digested solids.

4.4.3 Fire Control and Safety:

Most large dumpsites are smouldering from hidden fires. Methane itself is flammable with a
blue flame, and supports the yellow-flame burning of combustible plastics, cloth and oily
rags. Sometimes flammable industrial waste find its way onto dumpsites, aggravating the
problem.

It is difficult to begin bio-remediation work on a smoking dump. Sometimes digging into the
dump awakens hidden fires. So fire control is important. Adding water increases the
generation of both methane and leachate and is counter-productive, not a long-term solution,
Adding soil cover to smother the flames adds more material to a heap that one is trying to
bring down.

There is a better way, again requiring creative common-sense and experience and training of
earth-mover drivers. Most fires within heaps have a point source — a bag of textile discards or
plastic waste or a ball of oily rags. Earthmover drivers must learn to dig in and pluck out
these burning balls of fire. These should be laid nearby on the surface of the dump and then
rubbed out with the back of the excavator shovel to extinguish the flames and smoke. Wet
soil should be kept handy to immediately plug the excavated hole. Adding composting bio-
cultures can be tried, to counter the anaerobic conditions around the burning spots. Smoking
points must be tackled patiently and systematically, one by one, till the dump is smoke-free to
begin stabilizing operations by bio-remediation.

It is important to do the risk assessment and an onsite emergency plan should be kept handy

prior to commencement of dumpsite bio-remediation & bio-mining.
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Oversized components
and inert

: Land scapping / Farming/
Soil/ Good earth Soil Conditioner

Ferrous metal Recycling

Light and medium
fractions(Paper, Plastic,
Textiles etc

Heavy fraction (C&D, Recycled/ Crushed and
Stones and glass) used onsite

Non Ferrous metal Recycling

Recycling/ Road making /
Co-Processing (RDF)

Fig.8: Schematic representation of screen components and its sustainable disposable

4.4.4 Use of Recovered Space :

The benefit of bio-mining lies in abatement of ongoing and future pollution and ill health and
in the recovery and re-use of valuable space. This is ideally for continued long-term waste
management since public consent for new waste sites is increasingly difficult because of
earlier visible mis-management of a virgin site. Ensure advance demarcation and declaration
of a buffer zone of no new habitation for upto 500 meters around the cleared site to prevent
real-estate activity from encroaching the buffer as soon as the dump is removed.

If a dump is engulfed within a growing city and its continued use for waste management is
unsuitable, identify in advance the planned future use of that site and put up a signboard
indicating that use, to ensure public acceptance of the biomining operations which will be
temporarily noisy and dusty. This will also protect the site from land-grabbers.

Cleared dumps are not permitted for habitation for at least 15 years (SWM Rules Schedule I,
H (2)). This is because of unhealthy leachate below the site and formation of flammable and
offensive landfill gases from waste pockets that may remain unexcavated.

Permissible options are reuse for SWM, open stadia, sports grounds, parks and gardens,
parking lots, container yards, warehouses of non-flammables and similar facilities where
people are not living or working all day and night.

4.5 Bio-mining Below-Ground Waste:

Many cities and towns chose abandoned quarry-pits to dump untreated waste, without
realizing the permanently harmful effects of this. Leachate 0ozing out at the bottom of the pit
cannot be seen or captured or treated and enters both shallow and deep groundwater through
fissures in the rock. The hydrostatic pressure in deep quarries, as divers experience at
increasing depths, forces the leachate even more forcefully into the cracks. Dark and smelly
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water pollution begins to show up in nearby wells and bore wells after a year or further away
even after 3-4 years, after which the damage is irreversible.

But leachate in an airless rotting mass continues to form for up to 30 years, so further damage
can be prevented by bio-mining the quarry-pits. This has also been ordered by the NGT (in
OA 179 of 2017). The waste needs to be excavated in descending layers like any open-cast
mining and unloaded on the surface in windrows or conical heaps which can be turned
weekly for 5-6 weeks before screening. Use of bio cultures is most important here, to control
odour and the leachate which will run out while placing excavated material. Adding bio-
cultures into the pit without excavation will not give the waste and the digesting microbes the
air needed for stabilising the waste.

Immediate stoppage of further quarry-dumping of untreated waste is the most important
action. The excavated quarry-pit, or any other quarry-pits that are planned for waste disposal,
must first be filled to ground level with only debris and construction and demolition waste up
to slightly above surrounding ground level. The newly-created space can then be used for
waste stabilizing by unloading fresh waste in windrows here and turning them regularly. Any
small quantity of leachate produced will be visible as it runs out from the edges of the heaps.
Bio-mining /screening may have to be interrupted during monsoons, both above grounds and

below ground.

4.6 Engineered Landfill and Capping:

Capping, in developed countries, is the preferred means of closure of scientifically
engineered landfills with bottom and side liners. These lines as well as drainage layers and
leachate and gas collection pipes are installed even before using the site for waste placement.
Their capping is meant to keep out rain from the landfill so as not to add to the internally
generated leachate which is continually pumped out through pipes and drainage layers for
treatment. Landfill gas captured through pipes is generally flared, as generating power from
its combustion is always loss-making.

The dumping of mixed MSW begins in low-lying areas without any prior waterproofing
layers to protect groundwater or prevent landfill gas migration. Capping of unlined dumps is
in fact dangerous as it makes the waste even more airless, generating more leachate and also
more methane and landfill gas, which leaks out below the edges of the capping. This created
a disaster at the Mindspace IT complex, constructed next to a capped landfill at Malad in
Mumbai. The landfill gases entered the Mindspace basement where the central air-

conditioning circulated it to every floor in the building, causing regular frequent failure of
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every type of electronic equipment. Probably sulphur in the hydrogen sulphide gas made the
circuit-board connections non-conducting. The problem is still unsolved. Another capping
failure is at Bagalur in Bangalore, where leachate extraction wells were placed in a partly
lined quarry pit before waste placement. A garden was constructed over the filled pit, with
lawn sprinklers adding to the moisture in the waste through tears in the capping plastic. Now
landfill gas and methane can be seen and even heard, vigorously bubbling up in every
unemptied leachate-extraction well.

Capping should only be considered for the maximum 10% residual rejects after bio-mining
(screening) of stabilized waste. The SWM Rules 2016 in Rule 15 (zk) permit it only where
bio-mining and bio-remediation is not possible. Perhaps the only places where this is not

possible are in steep inaccessible ravines and narrow valleys in mountainous regions.

4.7 Clearing vs. Capping of Legacy Waste:

The SWM Rules 2016 clearly mandate clearing of sites as a first option, by bio-mining and
bio-remediation. Still, capping is often proposed or considered an option in India merely
because it is done in the West. But clearing a dumpsite almost to ground level rather than
capping it is a far better option for permanent pollution prevention, as well as for the

following additional reasons:

Clearing by bio-mining recovers the entire base area of a dump at almost ground level.
Capping gives only one-third of the base area as usable area at an inconvenient height for
future use.

Cleared sites require no after-care. Capping requires at least 15 years of continuous leachate
pump-out and treatment in a dedicated effluent treatment plant nearby. Gas extraction is very
difficult and inefficient when attempts are made to insert suction pipes into dumped waste
instead of before dumping begins. Poor success at Gorai capping led to the forced refund by

Mumbai city of Rs 15 crore advance carbon credits.

Capping of open dumps (wrongly called SLFs or Sanitary Landfills) requires intake of fresh
waste to be stopped and permanently diverted to a fresh site before capping begins. With
increasing protests against fresh waste disposal sites, getting started elsewhere can often

delay capping plans indefinitely. Bio-remediation and Bio-mining to clear a site can start
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immediately at one part of an actively used dump while fresh waste continues to be received
and stabilized at another part. Clearing can be done in phases to match available funds.

In the USA, only grass is permitted to be grown on the soil cover of a capped site. It must be
regularly mowed for 15 years to prevent the growth of herbs or shrubs or trees whose roots
may penetrate the plastic layer below the soil cover. If trees are planted over soil capping,
they die in a few years as soon as their roots enter the hot airless waste below. Capped sites
are closed to the public for 15 years. But if a dump is cleared to near ground level, it can be
easily converted to a public tree park or garden if desired, unless below-ground waste

remains untreated on the site.

Thus capping of dumpsites is not advisable. However, if any scientific landfill site for
municipal waste is present which has been constructed as per the norms and guidelines of

MOEF&CC and has been filled to its maximum level, possibility of capping can be explored.

5.0 Costs:

Operation & Maintenance Cost for Bio-remediation and Bio-mining :

Operational Expenditure of the project would depend on the size of dumpsite. The onsite
bioremediation cum biomining cost ranges between Rs 400 to 700 per cubic meter,
irrespective of capital cost. The case by case cost of moving screened fractions offsite will be
extra and variable, depending on distance to farmers, cement plants etc.

Case Studies :

Clearing of large dumps has been effectively done since at least 1998, at over 20 documented
sites and perhaps other informally undocumented ones. Sites have been effectively reused for
waste disposal or for parks and sports grounds and open maidans for periodic events.

There are at most five capped dumps to date in India, all with problems. Pune capped its old
waste to create an impervious base for windrow composting, but instead dumped more waste
which is now a stinking hill above it. Landfill gas leakage at Malad (Mumbai) and
unsuccessful gas capture at Gorai (Mumbai) and Bagalur (Bangalore) have been described
above. Case studies such as capping of legacy waste at Jawaharnagar in Hyderabad reveal issues of
cost over-runs. . The dump contains 12 million tons of the city’s waste accumulated till 2012. Every
monsoon, leachate from the legacy dump seeps into the ground and pollutes the lakes around the
site.

Leachate ponds to store the liquid have been of no use as they overflow during rains. Capping

normally means laying of a thick soil cover over a cover of HDPE (High Density
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Polyethylene). To facilitate release of gaseous emissions from the dump, pipes are planned to
be installed. Besides, drainage pipes will also need to be laid to pump out leachate emanating
from wet garbage inside. The concessionaire claims to have so far completed 95 per cent of
the profiling of garbage, and capped about 30% of the dump with soil cover.

6. Training:

Bio-remediation and bio-mining is currently (January 2019) going on at several places:
Dimapur, Vijayawada, NOIDA, Vadodara, Indore and is planned at a few more cities in
Tamil Nadu, Assam and Madhya Pradesh. The best way to learn how to do it well is to
observe legacy waste stabilizing (bio-remediation) and screening (bio-mining) and disposal
of fractions at such sites. Every State where dumpsite clearing is under way must arrange for
educational field visits by the field officers of nearby cities and districts. Bio-remediation
with 40% waste volume reduction has been done by cities in-house at over eight sites, using
their existing earthmoving equipment and manpower available at the dump, and engaging
only the bio-culture spraying services which often are paid for by savings in fire control and
leachate management. So bio-remediation can begin at once anywhere, while tenders are
floated for the bio-mining operations that usually begin five months later when the stabilized

waste is dry enough for screening.

7. Stabilising Fresh Municipal Solid Waste:

Clearing of old dumps is meaningless unless the creation of fresh open dumpsites is stopped.
This is best done by proper segregation of biodegradable waste and its processing through
aerobic composting or Biomethanation as mentioned in SWM 2016 Rule 15 (v) (a). For this
the practice of unloading waste and then levelling it into airless heaps must stop. Instead,
incoming waste must be unloaded in wind-rows.

This is easily done by moving the garbage vehicle slowly forward during unloading. This
leaves the waste unloaded as a long low heap which can be bio-treated with composting bio-
cultures and then shaped by a Bobcat or JCB into neat parallel windrows of maximum 2 — 2.5
meter height and of whatever length the site space permits. More than one row per day can be
formed, depending on daily waste volumes. If prevailing winds in the area are West to East,
let the wind-rows stretch from West to East (not North to South) so that the wind can blow
freely between the rows for maximum aeration and moisture removal.

These windrows must be punctually and regularly turned every 5-7 days, using small

earthmoving equipment or even tractors with lifting arrangement for smaller quantities. The
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heaps can be turned to form a parallel windrow, with the innermost airless portion getting
exposed to air on the outside of the new heap at each turning. Or the waste from one end of
the windrow can be lifted up and dropped a little forward, so the entire heap is aerated and
moved a little forward in the process. At the next turning the whole heap can be moved
backward again similarly, if space is a constraint. Leave enough space between windrows for
movement of turning equipment.

When the heaps are so hot inside that a lot of white water vapour like steam is seen coming
out during turning, that is a good sign that stabilizing is going well. After 4-5 turnings, water
vapour will no longer be visible and the waste will have reduced in volume by 40% and
become free-flowing. A germination test is the best way to ensure that the waste is stabilized
and good to use. Sprinkle exactly 50 or 100 ragi seeds in one tray of stabilized waste and in a
similar tray of good red soil. Water both in the same way for a week and count the sprouted
seedlings. It waste is well stabilized, the numbers in it should be similar to those in the red
earth.

Smaller towns with farms nearby can keep a mesh screen available onsite for use by farmers
who may wish to do some coarse screening before taking away the stabilized waste to their
fields, preferably free or on nominal payment. It is never really free to farmers, who have to
spend a day plus labour and vehicle hire to take it away to their fields. But it is a huge help to
cities to have their disposal sites emptied this way.

If windrow unloading and stabilising is done for unmixed wet waste, all of the resulting
material is usable. But this should invariably be done even for mixed waste. The non-
biodegradable waste left over after screening may contain recyclables. These should reach
the dry waste sorting centres for recycling or sustainable end of life disposal. Such Sorting
Centres (SC) or Dry Waste Collection Centres (DWC) should preferably be present in every
ward. Material Recovery Facilities (MRF) for processing the waste at city level should also
be established based on the quantum of the waste generation. Establishment of such MRFs
and DWC shall be at the discretion of Local Bodies.

Informal sector workers should be employed at such SC/DWC or MRFs to help include waste
pickers into city’s solid waste management together with their up-liftment. To ensure
sustainable and maximum waste recovery and recycling from such centres, the prime
responsibility can be contracted to competent executing agencies where disposal of dry
waste can operate through the principle of Extended Producers Responsibility. The non-
recyclables can be used to prepare refuse derived fuel for co-processing in cement plants or

used in road making as per the city’s requirement or pyrolysis etc.
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8. Environmental Risks of Bio-mining :

There are several potential environmental risks associated with bio-mining projects and
therefore a plan addressing these potential risks should be kept ready. Most of the conditions
present at the landfill and its surroundings will be unique to the specific landfill, and specific

to the age of the waste being excavated.

Majorly the risks would be associated with proper management of hazardous waste that may
be uncovered during the operations of reclamation, managing the releases of gases, odours,

its associated risks to human health and controlling any fire, subsidence or collapse.

Environmental risks can be managed well if considered in advance of the operations and

appropriate mitigation measures have been designed by the executing agency.

9. Safety

i. The execution of projects of legacy waste bio-remediation/ bio-mining all the workers
involved should be covert under ESIC and proper safety equipment and kids should be
provided

ii.  Such projects can be a part of regulatory compliances of environmental protection under
PWM Rules, 2016.

iii.  Local Bodies (LB) shall ensure insurances of workers working at the Bio-remediation/
Bio-mining dumpsite for any hazards due to fire, radiation or explosion.

iv. Small scale/ laboratory testing for monitoring a Bio-remediation / Bio-mining project
will need to be borne by the LB in addition to Operational expenditure to achieve

objectives of Bio-remediation / Bio-mining project.
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v. Proper slope stabilization should be  maintained during  biomining.

Funds from:

= ULB’s own budget Note:

= Swachh Bharat Mission ~=# Process Flow
= From Brand Owners / Producers — Expenditure
Flow

Refused

REEEERR LB to provide OpEst
Local
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Appointed Agency

e
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~ 10% land

+ CapEx can be decided between ULB and Agency.

Fig. 9 Schematic representation of the operating model for legacy waste bio-remediation and bio-

mining

10. Conclusion:

Legacy Waste has several ill-effects like generation of greenhouse gases, pollution of the
entire ecosystem around the dump site, posing risk of uncontrollable fire, etc. Thus it is very
critical to start working on clearing it today and ensuring that fresh waste is also handled

accordingly. This will also improve the morale of the ULB and its residents.

It is the responsibility of ULB to ensure that remediation of dumpsite is done inhouse or by
engaging a competent agency. ULB will have to pay an agency the expenditure for
remediation of legacy waste as one cannot forecast the chance of recovering recyclables
from the highly contaminated waste nor forecast revenue from selling of recyclables so as to
financially sustain the entire model. However, a clause can be made by ULB during
appointing agency that the revenue generated by selling any recoverable material shall be
transferred back to ULB. This can make the executing agency a technology and manpower

partner in the project, who is paid for a management cost.

ULB can either go with the 5 models explained for bio-remediation and bio-mining of legacy
waste, or make its own cost-effective, space effective and sustainable option, introduce new
technology or install various other machinery/equipment based on the practical circumstances

of legacy waste. Various types of waste will be recovered from legacy waste like dry waste,
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soil conditioner, hazardous waste, bio-medical waste, construction and debris waste, e-waste,
etc. All these wastes should be disposed of as per the norms and guidelines issued by
MOoEF&CC under respective waste management and handling rules under the Environment
(Protection) Act 1986. It would be the responsibility of ULB to bear the cost of disposal of all
these types of waste,

Waste below the size of 50 mm need not be shredded before sending to cement companies for
co-processing. For waste above the size of 50 mm, tie-up can be done with neighbouring
cement plants to install shredder at their plant if agreeable.

ULB also needs to ensure that fresh waste generated in city is handled collected and
processed separately as per the norms and guidelines issued by MoEF&CC. Covered
collection vehicle and segregated collection needs to be ensured. For Dry Waste a Material
Recovery Facility should be installed to recover maximum material for ensuring that our
cities are Zero Waste to Landfill cities. Recyclable waste is sent to authorize recyclers and
non-recyclable waste should be sent to hotmix plants for plastic roads or to P2F (Polymer To
Fuel) plants or for co-processing to cement plants. Wet waste should be processed to get
compost/ bio-gas etc. Bio-medical waste, hazardous waste, e-waste, construction and debris

waste, etc. should be sent to respective authorized disposal sites.

It is also very important to understand that to ensure that no such legacy waste is accumulated
in future, all ULB's should refrain from floating tenders for collection, handling, and
processing of mixed waste. All ULB's should keep infrastructure required for collection,
handling and processing different type of waste separately. There are various benefits
attached to clearing dumpsites which need to be understood by ULB to speedily start work on
it.

These guidelines apply to cities, towns and even villages. Bio-remediation and bio-mining of
MSW projects may not be economically viable but are mandatory to improve waste
management ecosystems across India. Besides, land cleared by way of bio-mining and
bioremediation of legacy waste, huge land area is evacuated, which can compensate the cost

of its treatment.
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SUBJECT:

To,

Central Pollution Control Board
UPC-II

Date: 15-04-2019

OFFICE MEMORANDUM

- “ Clarification on Buffer Zone Guidelines ” issued by CPCB.

CPCB issued guidelines on Buffer Zone around waste processing and disposal facilities in
April, 2017.

Subsequently, Central Monitoring Committee constituted under Solid Waste
Management Rules, 2016 suggested MOEF & CC to revisit the buffer zone in respect of

distance. The Central Pollution Control Board in its 182" meeting agreed for revisiting of
Guidelines.

It is decided that following changes have been made as mentioned at page no.13 of
aforesaid Guidelines;

1. Land of 200-500 m from the boundary of the processing unit is excluded for setting

up the facilities but it is mandatory outside the project site as “No deveiopment
area” for 30 years.

2. “No development area” can be utilized for agriculture purpose.

X
(A. Sudhakar)
Member Secretary

(As per list attached)
All SPCBs/PCCs
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1. Introduction

Indian cities are expanding with the increase in population, economic activities and the
resulting - urbanization. Whereas population residing in urban areas was 11.4% of total
population in 1901, it increased to 28.53% in the 2001 census and crossed 30% as per
2011 census, standing at 31.16%. There are 53 urban agglomerations in India with a
population of 1 million or more as of 2011 against 35 in 2001. About 43 percent of the
urban population of India lives in these cities. The unprecedented growth of these cities
has posed several challenges for municipal authorities. Identification of suitable sites for
waste management infrastructure in cities is one of the toughest challenges municipal
authorities are facing at present. Lack of proper/ updated land use plan with urban

authorities is a stumbling block in implementing solid waste management projects.

Most of the existing solid waste management facilities are practicing crude dumping of
solid waste. In some cases where solid waste is processed,'the situation is still alarming
due to use of conve‘ritional'treatment'technoiogies coupled with poor operation and
maintenance by the fund starved ULB. This situataion is giving rise to numerous
environmental and public health concerns in and around urban areas. “Not in My Back
Yard (NIMBY) syndrome” and litigations are common as public at large do not trust ULBs
in providing credible waste management services. Majority of existing solid waste
treatment plants.and dumping sites, though initially away from habitation but now have
no adequate buffer zone from these habitations. Buffer even where available have come
under illegal encroachment in many cities and settling societies demand shifting the waste
treatment facility itself. Thus there is a general public resistance to the location of waste
management facility in any area. Lack of identified sites for municipal solid waste

management in master plan compounds the problem.

Disposal of waste in landfills/ dumpsites without any treatment is still practiced even as it
impacts on the surrounding environment. \Waste management sites encompass waste
processing/disposal facilities, which become sources of pollution in terms of air, water,
land and noise besides emitting foul smell. Therefore, provision of buffer zone around

these facilities is essentially required to-protect people living in the surroundings from
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exposure/impacts of such pollutants but also to ensure continued safe operations in the
waste management facility by maintaining its “island character”. Buf_fer zone also acts as
barrier, absorber and to some extent as remedial measure against the fugitive
emissions. Fugitive emissions of pollutants emitted during handling of waste, storage,

transportation and movements of traffics.

Currently, no scientific basis is available for making provisions for buffer zone around
waste processing/disposal facilities. The provisions recommended in the “Municipal Solid
Waste Management Manual, 2016” were broadly drawn from the “Report of the
Committee constituted by the Hon. Supreme Court of India .in March 1999" on Solid

Waste Management in Class 1 Cities in India.

In this context, the Government of India through CPCB has framed these guidelines on
maintaining Buffer zone including green belt around waste management facilities. These
guidelines will not only facilitate the ULBs in meeting the regulatory requirements, reduce
the aforesaid nuisance value of the waste management facilities but also make an effort
to enhance their aesthetic appeal. In addition to above, the siting criteria for setting up
these facilities for waste processing/ landfill is adopted as mentioned in SWM Rules, 2016

at tailing part of these guidelines.

In some instances, the actual separation distance may vary from those recommended in
these Guideline, due to site-specific constraints. In such cases, variations to the
recommended separation distances may be acceptable, subject to detailed assesément
by concerned authorities and to the satisfaction of the State Pollution Control

Board/Committee.

2. Objective of the Guidelines

The purpose of this Guideline is to specify adequate separation distances between solid
waste management facility and its surrounding area having different land usage

characteristics.

To achieve the purpose, these Guidelines aim to:
4
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e minimize the risk of adverse impacts on the environment (land, air, water, noise
pollution) and the impacts on the Public Health

e inform and support strategic land use planning decisions and prevent
encroachment of controlled areas

« Generate/ develop public acceptance for solid waste treatment and disposal
infrastructure _ |

o Encourage new technological innovations for processing facilities with minimal land

requirement

3. Regulatory Framework

The buffer zone was first envisaged in 1982 after Indian task force developed the ‘Core-
Buffer-Multiple Use Zone’ strategy. This strategy aimed at separating incompatible land
uses, particularly in relation to wildlife. In this approach, the buffer zone would be under
the wildlife park authorities’ administration and controlled use -of forest produce would be
allowed. The multiple-use zone was located outside the park boundaries designated for
rural development. With similar analogy, these buffer zone guidelines are framed for waste
processing and disposal facilities. The existing régulatory provisions for these guidelines

are given as under:

i. Provisi-ons related to Buffer Zone specified in the Solid Waste Management Rules,

2016 mentioned as under;

e Rule 11 Section (I)- Duties of the Secretary—ln-charge Urban Development
in the States and Union territories- Notify buffer zone for the solid waste
processing and disposal facilies of more than five tonnes per day in
consultation with the State Pollution Control Board

e Rule 12 Section (h)- Duties of Central Pollution Control Board- Publish
guidelines for maintaining buffer zone restricting any residential, commercial or
any other construction activity from the outer boundary of the waste processing
and disposal facilities for different sizes of facilities handling more than five tonnes

per day of solid waste;
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* The distance/siting criteria’s for setting up waste management facilities as
specified in Solid Waste Management Rules, 2016 at Schedule | (A)(vii)

* Schedule I (A) (viii)-The sites for landfill and processing and disposal of solid
waste shall be incorporated in the Town Planning Department's land-use plans.

* Schedule | (A) (ix)-A buffer zone of no development shall be maintained
around solid waste processing and disposal facility, exceeding five tonnes per
day of installed capacity. This will ‘be maintained within the total area of the
solid waste prdcessing and disposal facility. The buffer zone shall be
prescribed on case to case basis by the local body in consultation with
concerned State Pollution Control Board.

* Schedule | (F)-Criteria for ambient air quality monitoring

The Coastal Zone Regulation notified by Ministry of Environment Forest And
Climate Change also prohibits setting up and expansion of units or mechanism for
disposal of wastes in High Tide Line (hereinafter referred to as the HTL) to 500 mts
on the landward side along the sea front. Also dumping of city or town wastes
including construction debris, industrial solid wastes, fly ash for the purpose of land
filling and the like with high tide line shall be regulated by the concerned authority,
where shall irhplement schemes for phasing out any existing practice, if any.

The buffer zone guidelines for setting up processing and disposal facility also come
under the purview of The Water (Prevention and Control of Pollution) Act, 1974,
The Air (Prevention and Control of Pollution) Act, 1981.

For setting up solid waste processing  and disposal facilities,
The Environment (Protection) Act, 1986 also need to be adhered to particularly from
the angle of Environmental Clearances. Authorities concerned need to deliberate on
the number of issues and criteria when siting a buffer zone as broadly categorized

. below:

a) Environmental considerations

e Distance from the flood plains, coastal regulation, wetland, Critical habitat areas,

sensitive eco-fragile areas, highways, habitations, public parks and water sources
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e Topography- Hilly areas, land availability and also the slope’s landslide potential.
e Wind Speed and Direction- Wind direction is one of the important consideration
as to the area that can be affected due to dust and odour.

b) Proximity and access considerations
e Transportation Network

e Ultilities and Services

¢) Land-use considerations
O Land Usage and Activities on Adjacent Sites
0 Allowable Land Uses and Zoning
O Proximity to Airports
0 Proximity to Other Waste Management Facilities

4. Existing Norms for Buffer Zone in India and Abroad

A.) Buffer Zone

The buffer zone, particularly in context of NIMBY syndrome in India, is one of the limiting
conditions for obtéining Environmental Clearance for setting up solid waste processing
and disposal facilities. At present, there are no published norms for buffer zone for solid
waste management facilities by MoEFCC/ CPCB.

However, the “Manual on Municipal Solid Waste Management, 2016" published by
CPHEEQ, Ministry of Urban Developmeht recommends certain provisions for buffer zone
particularly the one of maintaining 500 m buffer zone around the waste processing
facilities. In the given pace of urbanization in the country, getting such large piece of land
is becoming increasingly difficult and costly. ULBs in setting up waste processing and

disposal facilities expeditiously.

The provisions made for Buffer zone for solid waste processing and disposal facilities in

various countries are tabulated below:



i. Landfill

International Solid

Waste Association

500 m should be provided depending on the size of landfill,

height, wind direction

South Australia

500m buffer distance shall be maintained between areas

dedicated for waste disposal and the nearest surface water

Ontario, Canada

Buffer area shall be at least 100 m wide at every point, if that
does not apply to a buffer area, if the buffer area is at least 30
metres wide at every point and a written report confirms that;

(a) the buffer area provides adequate space for vehicle
entry,'-exit, turning, access to all areas of the site and
parking;

(b) the buffer area provides adequate space on the
surface of the site for all anticipated structures,
equipment and activities; and

(c) the buffer area is sufficient to ensure that potential
effects of the landfilling operation do not have any

-unacceptable impact outside the site.

Malaysia 500m

South Africa Buffer zone min 200m to 500m

Bangladesh 250m from the habitat

Hong Kong 250 m away from the.edge of the waste (landfill boundary)

ii. Waste processing facilities

Canada

minimum buffer strip between composting facility boundary and
adjaCent property. For in-vessel Composting distance between
active area énd the nearest residential or institutional building
shall be min 500m, nearest commercial or industrial building

250 m and nearest property boundary will be min 100m.

8
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CANADA-Nova In case of in-vessel composting' facilities, where it can be
Scotia demonstrated that particular equipment will not release odours
generated from the composting process into the surrounding
env.ironment, the distance between the equipment and the

nearest property boundary shall be a minimum of 30 metres

Malaysia production of compost from organic waste- 500m

Devon city Council | buffer distance 500m
(UK)

China 300m buffer zone between incineration plants and local residents

From above, it i s observed that the minimum buffer area varies from 100 m to 500 m

in case of both waste processing and disposal facilities.
B.) Facility Siting Criteria

In addition to the suitable provisions of the buffer zone, the SWM Rules, 2016 provides
norms for siting criteria for landfills. The same is reproduced below for adoption while

setting up landfill facilities.

Table 1. Criteria specified for identifying Suitable Land for Sanitary Landfill
Sites (Noft a treatment facility)

S. Place Minimum Siting Distance
No.

1. | Rivers : 100 m away

2. | Ponds, Lakes, water bodies 200 m

3. | Highway, Habitations, Public Parks and | 200 m from center line

water supply wells

4. | Flood Plains as recorded for the last 100 Sanitary landfill site not

years, zone of coastal regulation, wetland, | permitted

Critical habitat areas, and sensitive eco-fragile
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areas

5. | Airport/ Airbase 20 km**

*In a special case, landfill site may be set up within a distance of 10 and 20 km
away from the Airport/Airbase after obtaining no objection certificate from the civil aviation

authority/ Air force as the case may be.

However, there is no such siting criteria applicable for setting up waste processing

facilities.

5. Recommended Provisions for Buffer Zone

The Solid Waste Management Rules, 2016 specified the terminology of Buffer Zone, as
‘no development zone to be maintained around solid waste processing and
disposal facility, exceeding 5 TPD of installed capacity. This will be maintained

within total land area allotted for the solid waste processing and disposal facility.”

Buffer Zone around the core waste processing area consists of utility area, open parks
and green belts etc. Further, depending on. feasibility of planning, the interface land use
between the boundary of waste processing facility and sensetive receptors, can also be
developed as an additional measure.The layout of buffer zone (utility area, open parks
and green belts) including core waste processing area and optional interface land use is

shown in the figure below:
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Plant Boundary

Figure 1 Depicts activity boundary, green belf and separation distance

For the purpose of these guidelines, the Buffer Zone, Separation Distance, Utility Area,
Green belt and Interface Land use shall have the meanings set out below, unless
otherwise prowded hereafter for the exclusive interpretation of these Guidelines.

a) The Buffer Zone is generally defined as an area of restricted activities, depending
on the activity in adjacent land uses. It also ensures‘long-term continuous availability
of disposal sites by avoiding potential conflicts between waste disposal sites and
adjacent lands with different users. |

b) Buffer Distance or Separation distance 7_ is measured as the areal distance
between the source of emAissi_on end' sensith)e’ re-ceptors.' For the purpose of these
guidelines and addressing the required protection from adverse impacts, separation
distance is measured from the tip of core SWM facility processing boundary, as the
source of emission, to the nearest boundary of the property of sensitive receptors as
shown i in fi gure 1.

1
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Figure 2. Core Plant activity area, buffer Zone and interface land use

c) Core Waste Processing/Landfilling Area typically requires space for receiving
waste, storing waste, segregation of waste and treatment units within the facility.

Similarly, for Landfilling itis the area of cell which is receiving the waste/inert.

d) Utility Area within the facility is designated area for the facility operations
other that the core activities like. Weigh bridge, parking, vehicle cleaning,

laboratory, emergency services etc.

e) Green Belt for the purpose of these guidelines shall refer to an area that is
kept in reserve within the alloted land for setting up facility, around the core
SWM processing ‘area_, for the purpose of plantation and landscaping to
reduce the adverse effects from pollutants like air & noise, soil erosion control
etc. It also works as a natural shield to protect people arbund the facility from

these pollutants.

f) Interface Land Use: The buffer zone could be further augmented with
interface land use area, where above beneficial and feasible as an additional
optional measure, after due approval of the concerned authorities. The
interface land use shall not generate. significant emissions, nor warrants

protection from them. The activities in the interface land use are vehicle

12
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showrooms, service stations, warehouses, display homes, emergency

services facilities, funeral, veterinary clinic and parks etc.

Separation Distances for Solid Waste Processing and Disposal Facilities

Ideally, a distance of 500 meter from the boundary of the Solid Waste Processing and
Disposal Facility (sanitary landfill) should be maintained. However, on case to case basis
a distance of minimum 200 meter from the Solid Waste Processing and Disposal Facility
(sanitary landfill) can be considered subject to the condition that such facility meets the
stipulated standards prescribed by State Pollution Control Board with respect to ambient

air as well as for stack emissions.

The above provisions have been made keeping in view of high population density in urban
areas, scarcity of land to set up such facilities and protest from local inhabitants in the
area of processing/ disposal facility and is in line with those being adopted at international

level. Besides, the following three conditions need to be ensured:

(a) the buffer area provides adequate space for vehicle entry, exit, turning, access to
all areas of the site and parking; -

(b) the buffer area provides adequate space on the surface of the site for all
anticipated structures, equipment and activities: and

(c) the buffer area coupled with technological interventions is sufficient to ensure that
potential effects of the processing/ landfilling operation do not have any

unacceptable impact outside the site.

Note:
1. Land of 200-500 m from the boundary of the processing unit is
excluded for setting up the facilities but it is mandatory outside the
~ project site as “ No development area” for 30 years.
2. No Development area can be utilized for agriculture purpose.
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6. Green Belt

The buffer zone effectiveness is reinforced by the green belt within the solid waste
processing and diéposal boundaries. An important aspect of a green belt sometimes
overlooked is that the plants constituting green belts are living organisms with limits to
their tolerance towards air pollutants. For the purpose of these guidelines, the green belt
shall refer to an area that is kept in reserve within and around the SWM facility for the

plantation and landscaping to reduce the adverse effects from the activity area like air &

noise pollution, soil erosion etc. The green belt is an effective pollution sink only within
the tolerance limits of constituent plants. The phi[osdphy is that when primary pollutants
are taken care of, formation of secondary pollutants will not reach menacing proportions.
Primary pollutants of concern are — S0z, HF, NO2, CO, CO2, NHs, H2S, Cl, SPM and
organics. Annexure- 1 attached to these guidelines shows the selection criteria for

plants near the processing facility.

These guidelines recommend minimum 10 metres green belt within and all around the
facility along the boundary. Vegetation, shrubs, trees, and berms with high density
greenery can be incorporated into green belt within facility limits to serve as visual
barriers and to reduce noise levels. Depending on the monitoring of level of pollutants in
ambient air after the boundary of facility, on case to case basis, suitable technological
measures/ barriers to check pollutants need to be resorted. The important factors for

developing green belt for agro-climatic conditions are stated below:

a) Criteria for Selection for Plant Species

s The plant species should be fast growing

e They should have thick canopy cover

e They should be perennial and e\fergreen |

o They should have high carbon — CO; sink potential

e They should be effective in absorbing pollutants without significantly affecting their
growth

14



426

b) Recommended plant species:

Keeping in view the nature of pollutants expected from the disposal site, a green belt of
minimum 10 metre width is recommended and the following plant species can be

selected for plantation:

e Acacia nilotica (Babul)

e Deldergia Sissoo (Shishum)
e Acacia auriculiformis (Australian Babul).
e Azadirachta Indica (Neem)

e Lagerstroemia speciosa (jamun)

e Prongamia pinnata (Karaniji) _

¢) Recommended plant species Density around Processing & Disposal/ Landfill
site:

These guidelines recommend the green belt width of mirﬁmum 10 meters within and all
around processing and diéposal facilities. The recommended minimum density of the
green belt should be as discussed in the gfeen belt model provided in the CPCB
guidelines for developing green belts in 2000. These guidelines introduce the concept of a
pollution attenuation coefficient for estimating the removal of pollutant while passing
through the green belt. The formulation of pollution attenuation coefficient makes use of
parameters such as leaf area, density of the tree plantation, deposition velocity of the
pollutant on leaf surface and wind speed to the green belt. The model gives the
dependence of the pollution attenuation factor of a green belt on various physical
parameters of the green belt such as its height, width, distance from the pollution source
and on atmospheric stability conditions and hence the model can be used to optimize the
design of the green belt in obtaining the desired degree of attenuation of the pollution
around an industry. The case to case basis CPCB guidelines for developing green belts

(March, 2000) to be referred for optimal density applications.
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7. Operationalization Framework

Solid Waste Management -Rules, 2016 has empowered Central Pollution Control Board
for maintaining buffer zones restricting any residential, commercial or any other
construction activity from the outer boundary of the waste processing and disposal
facilities for different sizes of facilities handling more than five tonnes per day of solid
waste. The guidelines will be updated, from time to time, and address environmental
aspects of processing and disposal of solid waste to enable local bodies to comply with
the provisions of SWM Rules, 2016.

Role of State Pollution Control Board

a) The SPCB shall link the buffer zone achievement with grant of Consent to operate
and establish under stipulated norms:;

b) The SPCB shall conduct periodic envi’ronmental monitoring around buffer zone and
assess the impact on the sensitive receptors;

¢) The SPCB shall bi-annually review the Green Belt condition within the facility
premises and give suggestions to the ULBs for further improvements. Stringent
measures and penalties as per thé stipulated norms to be imposed in case of
default; '

d) The SPCB shall extend all necessary support to local authority for the site selection
for the newly proposed waste 'proces_sing and disposal facility;

Role of Local Body!/ Facility Operator

a) The ULB shall be responsible for the selection of site in close coordination with
SPCB;

b) The ULB/ operator shall be responsible for green belt development and
méintenance in the buffer zone;

c¢) The ULB shall direct the operator concerned, in case it outsources facility to comply

with these guidelines

Role of Town and Country Planning Department

a) Town and Country Planning Department shall allocate adequate land for waste
16



428

management facilities in the Master Land Use Plan;
b) Town and Country Planning Department shall make all efforts to restrict/ prohibit

peri-urban growth near such facility;
c) Town and Country Planning Department shall be responsible for making provisions
of Green Area development around such existing/ exhausted facilities to the extent

feasible to minimize the impact of pollution to sensetive receptors.

17
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Annexure-1- Selection criteria for plants near the
processing facility
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Name of Plant

Calotropis giganteq

Bare paddy, Var. Ratra
Mangifera indica

Thespesia populnea
Eryihrina indica

Polyalthia longifolia
Ficis hennhalensis
Ficus nfectoria
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Mangifera indica
Tecona grandis
Polvalthia lonaifolia
Shorea robusta
Tefminalia arjuna
Cassia fistuia
Poinclans regia
Sesbania sp.

Eilhmedloblum duice
Argyrea speciosa

Ledeaena leucocephala
Melilotug atba .

Banana Crop.

Lycopersicurn escutertum

angifera indica

Helianthys annus
Crotalaria juncea

Gommigling benatialensis
Cyamonsig telragonoloha

Cicar arietinum
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Table 2.8 [Comd .

Name of Plant Sensitve Tolarari © Referante
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. Table 2.6 {Conld.....}

Name of Plant Sensitive
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Fig.5.1 TREE CANOPY SHAPES
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1.0

2.0

INTRODUCTION

In India large number of cattle die of natural causes in villages and
municipal areas every year. However, there is no organized and scientific
system for the disposal of carcasses, in the absence of which, it has become
a major environmental hazard. In most cases, whereas the hides are removed
for leather, the remaining carcass is left to putrefy in open without any control
resulting in highly repellent stench permeating into surrounding atmosphere.
As no enclosure is provided, vultures and dogs are attracted to such sites
polluting the environment and creating health hazards and can also cause air
accidents

Further, it is mandatory under Prevention and Control of Infectious and
Contagious Disease in Animal Act, 2009 to dispose-off the fallen
animals/carcasses properly. This Guideline outlines available methods for
carcass disposal, the related environmental issues, the required pollution
control measures to be implemented and the way forward to address issues

related to carcass disposal in the country.

Current practices of carcass disposal

2.1 Carcass utilization plant:

Utilization of dead animals has many benefits. According to one
estimate among dead animals 30% of cattle, 20 % of buffaloes, 46%
goats and 50% sheep on an average are not flayed and 9 million
bovine hides and 9 million ovine and caprine skins are lost annually
due to non-recovery in India . After flaying, carcasses of dead animals
can be processed to produce valuable meat-meal, bonemeal and
technical fat. These products have good demand as feed ingredients of
poultry and dairy animals. The economic utilization of dead animals, is
imperative to reduce the spread of diseases. It also reduces the feed
grounds for vultures and saves aircraft from bird hits. However, factors
such as social, economic and climatic conditions as well as lack of
technical knowhow and efficient processing machinery have hampered

efficient utilization of carcass utilization in the country.
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Carcass Utilization involves integrated utilization of all tissues of
fallen carcass for value added product which find application in animal
feed/leather industry/fertilizer/chemical Industry . The process includes
lifting of fallen animals, flaying, preservation of hides and skins,
rendering (cooking) of the flayed carcass, preparation of meat meal,
bone meal, tallow, besides treatment of effluent waste water and
conversion of rumen contents into manure. Machinery/Equipment used
in the process includes flaying tools, wet rendering cooker, meat
mincer, bone crusher, drier and pulveriser, transportable flaying and
lifting device
2.1.1. Production Process

Rendering involves removal of hides/skin at the flaying yard
from the Carcass, separation of rumen contents and horns and
hooves. The rest of the animal body consisting of flesh, tissues
and bones is cooked in a cocker for obtaining tallow and cooked
meat and bones. Limited amount of water is added in the cooker
for the production of steam. The separation of cooked meat from
bones is carried out manually. The separated bones are crushed
in the bone crusher for obtaining bone meal. The separated
cooked meal is generally sun dried. However, during rainy
season this meat is first minced in the meat mincer and then
dried in a rotary drier. The dried meat is pulverized in the
pulverizer for producing meat meal. The meat meal can also be
mixed with bone meal for making meat cum bone meal.

Rendering is essentially done in dry or wet process. In a wet
rendering process, steam enters the rendering tank, along with
the biomass. In dry process, steam is confined in a jacket that
surrounds the tank containing the material being rendered The
dry rendering process yields are 20 per cent higher than the wet
rendering process as the water soluble extractive and proteins
suspended are not discarded. In other words in dry rendering

process, the meat and bones are cooked in its own fluid and
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fried in its own fat. As the yield is in dry rendering is higher, it
should be adopted wherever feasible

The slurry containing tallow is collected into an open pan
from the rendering vessel. It is allowed to cool so that fat will
solidify on the top layer. Fat is scooped off and collected in a
separate vessel. There are impurities such as water with
soluble proteins and some minerals. Hence the fat containing
water and other impurities iscooked in an open pan by adding
alum and salt. Water is evaporated and then purified tallow is
collected.

The process flow chart is given in figure 1.0

Figure 1.0 Carcass utilization plant

FALLEN CARCASS |

| FCUCENTRE |

| FLAYING YARD

COMPOST HANDICRAFTS

-VERMECOMPQST HORN & HOOF
ENSILINGIENIMAL MEAL
., FEED

SUBSURFACE
[RRIGATION,
HORTICULTURE

SOAPIDETERGENTS |
CANDLE
OLEO CHEMICALS

ANIMAL FEED  ANIMAL FEED ANIMAL FEED
AQUACULTURE  AQUACULTURE  AQUACULTURE

2.1.2 Carcass Utilization Products: 3 main products are obtained
from this technology:
a) Tallow or fat is obtained by “clarifying’ fatty tissues and from

the cooker, the former being white superior grade and the

3
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latter slightly yellowish. These are familiar products and find
a ready market in soap-manufacturing.

b) Meat Mealis a protein-, vitamin- and mineral-rich material
used as a supplement in poultry feed. It is completely sterile
and free from pathogens since it is processed at high
temperatures. It is a valuable substitute for fish meal since it
is much cheaper and also eliminates need for some other
additives. Meat meal can also be used as Pig Feed.

c) Bone Meal is rich in phosphorous and calcium, is famous as
fertilizer especially for horticulture, floriculture and home
gardens. Bone meal is also an extremely beneficial
supplement in poultry feed for both layers and broilers. It is
also a powerful nutritional supplement in the growth phase of
dogs.

2.1.3 Equipment & Machinery

(i) Carcass cooker; Carcass cooker is a pressure vessel to
operated at a pressure of 35-40 psi. The Cooker handies one
large carcass (250 Kg) at a time, larger capacity vessels not
being preferred since the timing of carcass arrivals is
unpredictable and each carcass should be processed
immediately on arrival to prevent putrefaction.. At least 2
Cookers are recommended for each unit for reasons as
above. Overhead rails, trolley, chain and pulley etc for
loading and unloading Cookers are provided for convenient
material handling. The Cookers are to be installed on
platforms with grates, chimney, dampers etc. for operating
with biomass fuels.

(i) Meat Mincer: This medium-duty motorised machine with SS
body is for mincing the cooked meat emanating from the
Cooker. It is supplied with extra plates for different output
sizes.

(iii) Bone Crusher:This machine powders the digested bone

from the Cooker to yield bone meal.
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(iv) Vibratory Sieve: This sieves the Bone Meal to desired size

as per user specifications.
(v) SS Tallow Clarification Vessels: Tallow tapped off from the

cooker is clarified in SS vessels.
(vi) SS Drying Tray: Cooked and minced flesh is gently dried
on SS trays over an open hearth to yield Meat Meal.

Other equipments

The following other items are also required in the plant :

Flaying Bed

Hoist with chain & pulley

Cleaver, knives, apron, handtools etc
Wheel barrows

Tallow Storage SS bins

Balance (500 kg.)

2.1.4 Essential requirement for setting up of carcass utilization

plant

« Raw Material availability:At least 4-6 carcasses should be

available in a radius of 6-8 kilometers per day for viable

operations.

« Infrastructure: Adequate water supply should be available

« Logistics :Vehicle for transportation of carcasses is needed
» Workshed :A covered area of about 1200-1500 sq. ft. is

required

“CSIR-CLRI Technology for Collection of fallen Carcass and its

Utilization” is enclosed at Annexure |

Incineration: -

Incineration is the thermal destruction of carcasses by auxiliary fuel

such as diesel or natural gas etc. or by using electric energy. It reduces

carcasses to ash and is generally bio-secure.

This technology can be applied as:

° fixed, whole-carcass incineration,
s mobiie air curtain whole carcass incineration,
° municipal incinerators,
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2.4

Fixed whole carcass incineration occurs in an established facility in
which whole carcasses or carcass portions can be completely burnt and
reduced to ash. This process is normally fuelled by natural gas.

Mobile air curtain whole carcass incineration is a mobile system
which can be taken on-site. Whole carcasses can be burnt and reduced
to ash using wood as a fuel. Because it can be used on site, there is no
requirement for transportation of the animal material. It also produces
effective inactivation of pathogens and may actually achieve higher
temperatures (1000 deg.C).

Municipal incinerators are pre-established faciliies which are
normally used for the burning of household waste. Although they may
not be currently licensed to burn carcasses, use of these facilities

allows an expanded capacity for effective inactivation of pathogens.

Deep Burial: -

Burial is a method in which carcass is buried in the ground. It is a
common and oldest method of carcass disposal and requires thoughtful
selection of the burial site. After deep burial, carcass is covered with
covered with slaked lime, bleaching powder and crystal salt to address

environmental issues related to deep burial.

Other methods
Other methods of disposing carcass include pyre burning, composting

etc.

3.0 Environmental Issues associated with Carcass Disposal Methods: -

Environmental issues associated with different carcass disposal methods

are mentioned below:

3.1

Rendering:

Environmental issues related to carcass rendering process are odour
as well as trade effluent generated from various process steps followed
for rendering. Besides, solid waste is generated from the Effluent

Treatment plant

444



3.2 Environmental issues of incineration: -

Environmental issues related to incineration are emission of flue gases

causing air pollution and disposal of remaining solid waste.

3.3 Environmental issues of Deep Burial: -

s Deep burial may cause soil contamination if pathogens inactivation

is not carried out.

« |t can also lead to ground water contamination, particularly in cases

where ground water table is shallow.

3.4 Pyre burning
Scientific analysis is required to assess environmental impact due to

burning with focus on increased dioxin levels and groundwater

contamination.:

4,0 Control Measures:

4.1 Transportation of Carcasses to Disposal Site: -

iii.

vi.

vil.

viii.

Separate system should be instituted for collection of carcass.
The transport of materials must be carried out by vehicles, which
are easy to clean and disinfect. The bottom of the vehicles must
be water proof to prevent infective material or liquid from leaking
out during transportation

It should not be overloaded - half a metre or more (depending
on distance to be travelled and temperature) should be left clear
for expansion of carcasses.

Carcasses should not be slashed before loading. Vehicles
should travel slowly to avoid splashing of contaminated material.
Staff should carry a supply of an approved disinfectant and
basic equipment to deal with minor spills during a journey.

The diseased animal should not be touched without protective
clothing and gloves

All vehicles must be cleaned and disinfected before leaving the
premises and after unloading.

The quantity of wash water generated during cleaning of
vehicles should be connected to Effluent Treatment Plant (ETP)

only and should not be allowed to discharge directly on land
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4.2

Carcass utilization plant

The parameters of concern in the effluent generated from a carcass
utilization in the effluent include BOD , COD,TSS & O&G. The
effluent is biodegradable and a combination of anaerobic and
aerobic treatment system or two stage aeration system may be
adopted for treatment of the effluent. O&G Trap is to be essentially
provided to treat the effluent generated from the plant. Disinfection
method using chlorination should be adopted for treatment of
effluent prior to discharge . Effluent generated from various process
steps to be treated in ETP and treated effluent should comply with

Standards for water pollutants notified under E(P) Act, 1986 or as

may be prescribed by SPCBs/PCCs.

The operations in the rendering plant release a huge amount of

steam. Without proper ventilation, the working conditions may

become incongenial. Therefore, the building should be well
ventilated.

The rendering plant emits a large quantity of obnoxious gases,

since it handles dead, even decomposed animals also. In such

cases, it is preferable to have one of the following arrangements for
reducing the odour.

a) Pass the fumes from the rendering vessel into the boiler stock
where they are burnt and dispersed.

b) Disperse the hot vapors in cooling water where they are
dissolved and discharged into the effluent disposal system. The
equipment is called condenser

c) Chemical treatment like chlorination or absorption by activated
carbons.

d) Generaiiy, dry rendering equipment produces much less

offensive odours than wet rendering.

iv. The sludge generated from the ETP has to be dewatered and

disposed-off properly, as per directions of respective state pollution

control boards. Also the process solid waste generated from the
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4.2

4.3

Vi,

Vii.

viil.

carcass utilization plant has to be properly treated/ disposed-off,
after recovery of valuable products.

As personnel hygiene is important, arrangement must be made for
the workers to wash and change clothes while leaving the plant
after their work is completed.

The room for salting and storing of hides must be easy to clean and
disinfected. The floor and walls should be covered with tiles and
sewerage for waste water should be provided.

To minimize the danger of infection, it is necessary to keep the
hides in salted conditicn for at least for 14 days before delivery to
the tannery.

Precautions must be taken to prevent the entry of animals and birds

to this section.

ix. The various units of the plant should be so chosen so as {o provide

a continuous uninterrupted flow of operations between each
individual unit of equipment without exposing the materials tc air
contamination. Wherever possible, a covered screw conveyor may
be installed to transport any material from one point of processing
to the other.

The carcass utilization should be operated under the supervision
and control of Veterinary/Animal Husbandry Department of the

State and the Local Bodies

Measures to be taken for Incineration:-

Complete combustion of carcasses to be ensured.

Air pollution control devices should be installed and the emission
from incinerators should comply the General Emission Standards
mentioned under Standard for incineration section in SWM
Rules, 2016

Measures to be taken for Deep Burial:-

(1)

It is crucial to select a site which is well-protected from people and
scavenging animals. General factors to be considered are:

» Accessibility to disposal site by heavy transport vehicles;
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» Nature of soil/rock formation in the available area;

» Level of water table: The deep burial site should be relatively
impermeable and no shallow well should be close to the site.
The ground water table level should be a minimum of six meters
below the lower level of deep burial pit

» Proximity to habitation and water catchment areas, bores and
wells: The pits should be distant from habitation, and sited so as
to ensure that no contamination occurs of any surface water or
ground water. The area should not be prone to flooding or
erosion

» Presence of services such as water, gas, electricity, telephone
lines, drainage, sewerage and other improvements or structures,
including aerial lines;

The location of the deep burial site should be authorised by the
prescribed authority.

(ii) A pit or trench should be dug about 2 meters deep. Lime should not
be placed directly on carcasses, because in wet conditions it slows
and may prevent decomposition. A layer of 10 cm of soil shall be
added to initially cover the wastes. The pit should be half filled with
waste, then covered with lime within 50 cm of the surface, before
filing the rest of the pit with soil. Lime is added to pits, to prevent
earthworms from bringing contaminated material to the surface after
pit closure.

(i) It must be ensured that animals do not have any access to burial
sites. Covers of galvanised iron/wire meshes may be used.

(iv) Burial must be performed under close and dedicated supervision.

(v) The institution shall maintain a record of all pits for deep burial.

5.0  Status of carcass disposal in India
(i) Methods currently adopted for carcass disposal include rendering,
incineration and deep burial, of which deep burial is the most common

practice for carcass disposal in the country. Very few cities have carcass

10
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5.0

utilization plants and incinerators. One such carcass utilization plant is

installed in Delhi and incinerator is under installation in Chandigarh.

(i) Carcass disposal sites are yet to be identified in most of the states

(iii) Most of the disposal sites are not scientifically developed

(iv)The disposal sites do not have necessary approvals ( Consent,

Authorization ) from the regulatory bodies in most of the cases

Role of concerned organizations

5.1

Implementing agencies:
The implementing agencies shall include Municipalities / Department of

Animal Husbandry of the States. States may involve NGOs, SHGs, Co-
operatives.
The following provisions of the Section 393 of India Code Disposal of
dead animals (Disposal of dead animals) should be implemented by
these agencies
(1) Whenever any animal in charge of any person dies, the person
in charge thereof shall within twenty-four hours either—
(a) convey the carcass to a place provided or appointed under
section 352 for the final disposal of the carcasses of dead
animals, or
(b) give notice of the death to the Commissioner whereupon the
shall cause the carcass to be disposed of.
(2) In respect of the disposal of the carcass of a dead animal under

clause (b) of sub-section (1) the Commissioner may charge such

fee as he may by public notice prescribe.

The implementing agencies to ensure the following:
¢« No person shall deposit or otherwise dispose of the carcass or
parts of any dead animal at a place not provided or appointed
for this purpose
¢ Bye law to be framed by the local bodies for imposing of Penalty
for non compliance of above. Spot fine-in the range of Rs.100 to

5000 may be imposed based on the scale of. Such spot fines

11
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may be imposed and collected by officers and Supervisory Staff
authorized by the Municipal Authorities including Police
personnel. The amount of fine imposed, if not paid on the spot,
shall be recoverable in manner deemed appropriate by the
Municipal Authority.”

A citizen charter has to be put in place by the local body for
prompt disposal of carcasses in a time bound manner, with
services which run 24X7. Accordingly, a dedicated on-call
service should be established at ULB level for citizens to avail
collection and transportation and disposal of animal carcasses.
The District Magistrate or District Collector or as the case may
be, the Deputy Commissioner shall facilitate identification and
allocation of suitable land for setting up carcass disposal facility
to local authorities in his/her district.

The local authorities and Panchayats shall facilitate construction,
operation and maintenance of carcass disposal facilities and
associated infrastructure on their own or with private sector
participation or through any agency, adhering fo the guidelines
issued by the Ministry of Urban Development from time to time
and standards prescribed by the Central Pollution Control Board.
Adequate buffer zone and green belt to be provided around the
carcass disposal site to minimize the impact of the carcass
disposal on human habitation

The fund for setting up of the facilities may be obtained from
schemes like National Livestock Mission or Animal Husbandry
Department of the States.

Based on pollution load generation a comprehensive
wastewater treatment facility, solid waste management including
gaseous emission/ odour control measures shall be implemented
by the operator of the facility for carcass disposal.

The local authorities and Panchayats shall make an application,

obtain authorisation and consent for setting up carcass disposal

12
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6.0

52

facility from the State Pollution Control Board or the Pollution
Control Committee.
Regulatory bodies
s The regulatory bodies to ensure that the implementing agencies provide
necessary infrastructure for carcass in areas falling in their jurisdiction
e The concerned State Boards shall grant consent & authorization to
such carcass disposal facilities, after ensuring that necessary measures
have been taken to control environmental pollution from such sites
« The respective State Boards shall regularly monitor the activities of
such facilities to ensure that the emissions and discharges are within

the stipulated norms.

Conclusion: -

a)

d)

Carcass should be utilized by adopting rendering process or incineration
and priority may be given to carcass utilization plant which are run by
adopting rendering process at all the major towns to process the dead
animal carcasses in a scientific manner.

Carcass disposal to be done under the supervision Veterinary/Animal
Husbandry Department of the State and the Local Bodies.

Disposal of carcasses through deep burial method may be adopted only in
where facilities listed in 6 (a) & (b) above are yet to be developed. Deep
burial with adequate precautions may be adopted in case of mass mortality
that may result from vagaries of nature or a mass die-off due fto
communicable disease, to avoid zoonotic transmission

Scientific analysis required to assess environmental impact due to burning
with focus on increased dioxin levels and groundwater contamination

The implementing agencies to ensure that necessary infrastructure
required for utilization and disposal of carcass is set up in the area under
their jurisdiction

The regulatory agency to ensure that necessary pollution control measures
are implemented and monitor to ensure compliance with the stipulated

norms

13

451



Annexure |

CSIR- CLRI Technology for Collection of fallen Carcass & its

utilization
1. | Name of Product/ Collection of Fallen Carcass and its utilization
Process/Technology

2. | Application / Use It involves integrated utilization of all tissues of
fallen carcass for value added product. Finds
application in Animal feed/Leather
industry/Fertilizer/Chemical Industry

3. | Salient features of It is an eco-friendly and sustainable technology

technology/process developed by CLRI for total utilisation of fallen
animals (cattle and buffalo). It provides
economically useful products from waste. The
process includes lifting of fallen animals, flaying
techniques, preservation of hides and skins,
rendering (cooking) of the flayed carcass,
preparation of meat meal, bone meal, tallow,
besides treatment of effluent waste water and
utilisation for agri-horticultural purposes and
conversion of rumen contents into manure.
Transportable devices for effective collection of
fallen carcass are enclosed in Annexures 1 & 2.

4, | Raw materials Fallen animals (cattle and buffalo)

5. | Machinery/Equipment Flaying tools, wet rendering cooker, meat mincer,
bone crusher, drier and pulveriser, transportable
flaying and lifting device.

6. | Status of technology Well developed and available at CSIR-CLRL

7. | Minimum economic unit and 3-4 carcasses per day

total investment Rs. 20 lakhs.(It may go upto Rs.40Lakhs when
transportable device is included)

8. | Technology transfer As per CSIR guidelines

methodology

9. | Technology demonstration — Demonstration can be done at Bardouli, Gujarat or

cum — Training facilities some other location, if possible.

10. | Product acceptability Excellent Market potential

11. | Marketability Highly potential

12. | Is this technology Need to ensure availability of 3-4 carcasses per day

locationspecific? within a radius of about 30 Kms.
If so, please elaborate
13. | Any gender-bias in technology | No. Traditionally flaying activities are carried out

utilisation?

by males in rural areas.




14. | Is any video-cassette available Requires to be arranged, if necessary.
on the technology?
15. | Any other relevant information | The centre can cater to the needs of a group of
not covered above villages within a radius of 15 Kms. The likely
! benefits provided by the technology is not only
economical but also in social and environmental
spheres provides employment to rural poor and
clean environment. Efficient carcass recovery not
only reduces losses but also facilitates the
availability of cheap and quality leathers to rural
folk. Production of quality meat meal, bone meal
would help to prepare animal feeds of better
quality and help the feed industry to be less
dependent on imports,
16. | Terms and conditions for Negotiable under the framework of CSIR
technology transfer guidelines.
17. | If required, can you provide Yes
prototype/working model for
display/demonstrations
18. | Name and address of CSIR-Central Leather Research Institute, Adyar,
technology generating institute/ | Chennai - 600 020, India.
individual
19. | Name and address of technology| Same as above (S1. No.18)

transfer agency, if different from
above

Director

Contact address;

CSIR-Central Leather Research Institute Adyar,

Chennai - 600 020.

Phone: 91-44-24910897 / 24910846 / 24437158

Fax: 91-44-24912150

E-Mail: directorclri@gmail.com, director@clii.res.in,
ppbd@clri.res.in, bpdclri@yahoo.com

Website: www.clri.org
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Annexure 1

Name of the Device

Transportable Device for
lifting of Carcass

Application / Use

% Collection of fallen animal especially in rural
areas.

» Ensure economic utilization of the hide/skin
and even other body parts of a dead animal.

% Ensure cleanliness of environment by not
allowing it to be spoilt by the putrefaction of
carcass.

Salient features

The device can be fitted on the rear side of a
vehicle and can be operated by a flayer cum driver
to lift the animal and also flay the hide if the animal
is dead. This device has several advantages over
the existing methods presently used for lifting
animals. The device has tremendous potential to
improve the availability of quality hides from fallen
animals to Indian leather industry if used by
flayers and their societies in the country. The
device also ensures proper collection of the
remaining parts of the carcass for further
processing into valueadded products like bone
meal, meat meal, tallow etc.

Any other relevant information
not covered above

It ensures economical utilization of fallen carcass,
while keeping the environment pollution free. The
knowledge lead has been applied for patent
protection (Indian Patent application  no.
200Del2007).

Name and address of
technology generating institute/
individual

CSIR-Central Leather Research Institute, Adyar,
Chennai - 600 020, India.
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Annexure 2

Name of the Device

Transportable Device for lifting and
flaying animals

!J

Application / Use

» Collection of fallen animal especially in rural
areas.

» Ensure economic utilization of the hide/skin
and even other body parts of a dead animal.

# Ensure cleanliness of environment by not
allowing it to be spoilt by the putrefaction of
carcass,

(%)

Salient features of
technology/process

An improved transportable device for flaying of
fallen animals from rural and urban areas has been
innovated. The design features are exclusive for
lifting and flaying of dead animals. The device is
mechanized  vehicle which uses  power
transmission system for loading, hoisting for
flaying, carrying and unloading of the fallen
animals. It has several advantages, in view of its
(a) easy operability (b) reduction in time for
flaying (c) provision for carrying and unloading
two large or three small dead animals after flaying
(d) hydraulic or mechanical system which |
increases efficiency (e) drastic reduction (by 5 0%)
for capital investment (f) designed exclusively for
flaying of dead animals.

Any other relevant information
not covered above

It ensures economical utilization of failen carcass,
while keeping the environment poliution free. The
knowledge lead has been applied for patent
protection (Indian Patent application no.
269DEL2011).

n

Name and address of
technology generating institute/
individual

CSIR-Central Leather Research Institute, Adyar,
Chennai - 600 020, India.
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GPGD)
F. No. B-11011/1/UPC-TI/MSW/2018-19/ | o< \g  Date: 15-04-2019
To,

1. Secretary,
State Urban Development Departments, (All States)
(List’enclosed)

Chairman
SPCBs/PCCs, (All States)

(list enclosed)

0

Sub: Direction under Section ‘5’ of Environment (Protection) Act, 1986 for
implementation of the Solid Waste Management Rules, 2016-reg.

1. WHEREAS, as per rule 16 (a) of the SWM Rules, 2016, the State Pollution
Control Board or Pollution Control Committee shall enforce these rules in
their State through local bodies in their respective jurisdiction and review
implementation of these rules at least twice a year in close coordination with
concerned Directorate of Municipal Administration or Secretary-in-charge of
State Urban Development Department;

2. WHEREAS, as per rule 16 (b) of the SWM Rules, 2016, the State Pollution
Control Board or Pollution Control Committee shall monitor environmental
standards and adherence to conditions as specified under the Schedule I and
Schedule II for waste processing and disposal sites;

3. WHEREAS, it has been reported that there are several complaints/ litigations
with regard to non- implementation of Solid Waste Management Rules,2016;

4. WHEREAS, as per the rule 24 (1), 15 (za) & (zb), 24 (2) & 24 (3) of the
Solid Waste Management Rules, 2016, following actions shall be complied:

e The operator of facility shall submit the annual report to the local body in
Form-III on or before the 30" day of April every year.
» The local authorities and Panchayats shall;
» Prepare and submit annual report in Form-IV on or before the
30" April of the succeeding year to the Commissioner or Director,

Municipal Administration or designated Officer;
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» The annual report shall be sent to the Secretary-in-Charge of the State
Urban Development Department or village panchayat or rural
development department and to the respective State Pollution Control
Board or Pollution Control Committee by the 31 May of every year;

5. WHEREAS, as per the rule 24 (1), 15 (za) & (zb), 24 (2) & 24 (3) of the
Solid Waste Management rules ,2016 each State Pollution Control Board or
Pollution Control Committee as the case may be, shall prepare and submit
the consolidated annual report to the Central Pollution Control Board and
Ministry of Urban Development on the implementation of these rules and
action taken against non-complying local body by the 31 day of July of
each year in Form-V;

6. WHEREAS, more than 02 years have been passed from the notification of
Solid Waste Management Rules, 2016 and majority of Municipal Authorities
have failed to comply with provisions of the Rules:

7. WHEREAS, most of MSW dumpsites have been exhausted in a city/town,
however, dumping of mixed MSW is continued;

8. WHEREAS, Hon'ble National Green Tribunal upon hearing all the
States/UTs passed order dated 20.8.2018 & 31.08.2018 in the matter of
OA No0.606/2018, in which it has been observed that the SWM Rules, 2016
have been notified on 8" April, 2016, but implementation of the Rules
remains a challenge;

9. WHEREAS, as per Rule 24(4) of the SWM Rules, 2016, CPCB prepared and
submitted annual report on implementation of these Rules to MoEF & CC
wherein serious deficiencies have been found in compliance of provisions of
Solid Waste Management Rules, 2016;

10. WHEREAS, Hon’ble NGT in its order dated 31.08.2018 in the matter of OA
No.606/2018 observed that the States and Union Territories are nowhere
near compliance of the Rules, 2016 inspite of the directions issued by this
Tribunal. Even action plans have yet not been prepared in all the States
more than two years after the Rules, 2016 have been in operation and
inspite of binding directions in the Judgment of this Tribunal vide ordeL.Br/
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dated 22.12.2016 in case no OA 199/2014 in the matter of Almitra H. Patel
Vs. Union of India;

11.WHEREAS, the Rule 23 (1) of the Solid Waste Management Rules, 2016
specify the duty of Every Department in-charge of local bodies of the
concerned State Government or Union Territory administration to constitute
a State Level Advisory Body (SLAB) within six months from the date of
notification of these rules;

12. WHEREAS, out of 35 states/UTs, only 30 States have submitted the status
regarding the constitution of State Level Advisory Body (SLAB);

13. WHEREAS, the Rule 23 (2&3) of the Solid Waste Management Rules, 2016,
the State Level Advisory Body (SLAB) shall meet at least once in every six
months to review the matters related to implementation of these rules,
state policy and strategy on solid waste management and give advice to
state government for taking measures that are necessary for expeditious
and appropriate implementation of these rules. Whereas, the copies of the
review report shall be forwarded to the State Pollution control Board or
Pollution Control Committee for necessary action;

14. WHEREAS, the Hon’ble National Green Tribunal in the matter of Almitra H.
Patel & Ors Vs. Union of India &Ors (199/2014) in the final judgment dated
2" January, 2017 issued order at S. No. 28 that “Every Advisory
Committee in the State shall also act as a “Monitoring Committee” for
proper implementation of these directions and the Rules, 2016;

15. WHEREAS, Central Pollution Control Board issued directions on dated 11%
September, 2017 under Section 5 of Environment (Protection) Act, 1986 for
implementation of Rule 23-Constitution of State Level Advisory Body within
six months from the notification of Solid Waste Management Rules, 2016
to all the Secretary-In-charge, Urban Development Department of all
States/UTs.

16. WHEREAS, the Annual Report submitted by State Pollution Control Board in
the year 2017-2018 has not been submitted by all the SPCBs/PCCs on
implementation of Solid Waste Management Rules, 2016. The last date for
submission of Annual report was 31.07.2018.0ut of 35 States/UTs, only 16'=C'
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17.

SPCBs/PCCs have submitted Annual Report (AR) till 15.10.2018. (Last Date:
31.07.2018).The following are the observations on the Annual Report

submitted by these states.

Most of the ARs submitted by SPCBs/PCCs have not provided any data
related to monitoring of the ground water around the landfill site or
processing site.

Most of the ARs submitted by SPCBs/PCCs have not provided any
data/information on the ambient air quality.

Majority of the States have not initiated segregation at the source.

Most of the States have not provided proper information on waste
collection, processing and disposal facilities.

Most of the States have not provided information about action plan
prepared and submitted by the ULBs.

Waste processing and disposal facilities in majority of States are not in
working condition.

State Policy and Strategy for implementation of the Solid Waste
Management Rules, 2016, have not been formed by majority of
States/UTs.

Lack of coordination between Urban Development Departments (UDDs),
Urban Local Bodies (ULBs) & State Pollution Control Boards/Pollution
Control committees (SPCBs/PCCs) and other concerned Agencies, who are
involved in implementation of SWM Rules, 2016.

Most of the dumpsites are unscientific and operating without complying
SWM, Rules, 2016. However, as per SWM Rules, 2016 Landfill site should
preferably be used only for depositing inert waste and rejects.

Mixed MSW is dumped on dumpsites causing environmental & health

hazard and often lead to open-fires.

NOW THEREFORE, in view of the above observations on implementation of

the provisions of the rules under Solid Waste Management Rules,2016 and in

exercise of powers vested to the Chairman, Central Pollution Control Bo
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under Section 5, Environment (Protection) Act, 1986 to Chairman,
SPCBs/PCCs & Secretary, UDDs are hereby directed as under:
For SPCBs/PCCs:

1.

SPCBs/PCCs shall submit complete Annual Report in the prescribed format
on implementation of SWM Rules, 2016 i.e., before 31 July each year.

. SPCBs/PCCS shall make provision for online uploading of Annual Reports

by SPCBs/PCCs on individual websites.

. Interaction between SPCB/PCCs & State UDDs Departments shall be

strengthened for proper implementation of Solid Waste Management
Rules, 2016.

. SPCBs/PCCs shall follow up with the municipalities and suggest setting up

of waste processing/disposal facilities either by the municipality or by

engaging private entrepreneurs and provide present status in the State.

For Urban Development Department (UDD):

1;

At State level, a technical cell may be set-up to assist Local Bodies to
enable them to initiate implementation of SWM Rules, 2016. States may
evolve Plans and Policy to provide technical and financial assistance to the
Local Bodies.

Segregation of waste at source is to be made mandatory for ensuring safe
disposal of MSW. Wet waste should be composted and dry waste should
be sent to Material Recovery Facility (MRF) for further segregation & its

usage.

. For proper implementation of Solid Waste Management Rules, 2016,

every State should finalize and place in public domain its Strategy & time
target action plan.

Every State should follow the criteria for selecting a landfill site and
setting-up buffer zone around a landfill and waste processing sites as per
the guidelines and provide status of selected landfill sites in the State as
per criteria of SWM Rules, 2016.

The States/UDDs shall ensure safe disposal of legacy Municipal Solid
Waste as per Guidelines issued by CPC%}(‘
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6. Every State/UT shall constitute State Level Advisory Body (SLAB) and
submit the status of compliance by 30 April, 2019.
SPCBs/PCCs & UDDs are hereby directed to acknowledge the receipt of these
directions immediately and submit action taken report for compliance of the
above directions to CPCB by 25.04.2019 failing which necessary action shall

be initiated in accordance with law.

(VI
(S.P. Singh Parihar)
Chairman
Copy to: s \ Sl
1. Joint Secretary
CP Division,

Ministry of Environment, Forest and Climate Change
Indira Paryavaran Bhawan, JorbhagRoad,

New Delhi -110003

2. Joint Secretary, Mission Director,
Ministry of Housing and Urban Affairs
Nirman Bhawan, ‘C’ wing, Room no. 307 ‘C’
New Delhi-110001

B/Divisional Head ,IT Division , CPCB

Q\fzwz

(A. Sudhakar)
Member Secretary
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The Chairman,
All SPCBs/PCCs

Direction under Section 5 of the Environment (Protection) Act, 1986 for
enforcement of Provisions of Solid Waste Management (SWM) Rules,2016
regarding bio mining of legacy waste.

WHEREAS, the Central Government has notified the standards for discharge of
environmental pollutants from various categories of industries under the Environment
(Protection) Act, 1986 and the rules framed there under;

WHEREAS, the Ministry of Environment, Forest & Climate Change has notified Solid
Waste Management Rules, 2016, which inter-alia state procedures for Solid Waste

Management;

WHEREAS, under Rule 15(zj) of SWM Rules, 2016 local authorities and village
Panchayats shall investigate and analyse all old open dumpsites and existing
operational dumpsites for their potential of bio-mining and bio-remediation and

whosesoever feasible, take necessary actions to bio-mine or bio-remediate the sites;

WHEREAS, under Rule 16(a) of Solid Waste Management Rules, 2016, the State
Pollution Control Board or Pollution Control Committee shall enforce these rules in their
State through local bodies in their respective jurisdiction and review implementation of
these rules at least twice a year in close coordination with concerned Directorate of
Municipal Administration or Secretary-in-charge of State Urban Development
Department;

WHEREAS, remediation of all Dumpsites has to be completed by April 7, 2021 as per
Rule 22 of SWM Rules,2016.

WHEREAS, in compliance of Hon'ble NGT Order dated 16.01.2019 in the matter of OA
no. 606/2018, CPCB published Guidelines for Dispnsal of Legacy waste;

WHEREAS, Hon'ble NGT has issued several Directives on the matter including the
following:

Contd. —
‘ufEdyr 9o’ a1 TR, G- 110032
Parivesh Bhawan, East Arjun Nagar Delhi-110032
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(i) In OA no. 519/2019, all Chief Secretaries, States/UTs to ensure completion of
remediation of dumpsites by October, 2020.

(ii) In OA no. 53/2020, CPCB to complete inventorization of dumpsites in the
Country.

(i)  In OA no. 593/2017, CPCB to compile information related to Legacy Waste
Management and identify gaps thereof.

WHEREAS in compliance with above orders of Hon'ble NGT, several communications
dated 14.05.2020 ,28.07.20 & 31.07.2020 have been issued by CPCB to States/UTs to
provide requisite information on the matter.

WHEREAS complete information on the matter is yet to be received from all States/UTs.

WHEREAS, CPCB officials inspected dumpsites in various States where bioremediation
of legacy waste is being carried out and made the following observation:

I, Most of the ULBs engaged in the bio mining process of the legacy waste not
following CPCB Guidelines on disposal of legacy waste.

i. Analysis of different screened fractions is not being carried out prior to
disposal/utilization.

iii. Poor quality of screen fractions and screened fractions not being lifted by the
users.

V. Adequate plan for disposal of screened fractions at the dumpsites not prepared

and screened fractions accumulated on site.

V. No leachate treatment being carried out and stagnation of leachate noticed at the
dumpsites.

vi. Records/documents for the sale of the RDFs, inerts and other materials not
maintained.

vi. Fresh Solid Waste continued to be dumped at these dumpsites.

WHEREAS, vide Order dated 21-8-2020 in the matter of OA no. 681/2018, Hon'ble NGT
directed CPCB to issue fresh Direction in this regard to all the State PCBs/ PCCs to
coordinate with concerned Local Authorities for further Action in the matter. Further, as
per the Hon'ble NGT's Direction, at least one site is to be remediated and made a model
of compliance in each of the 122 Non-Attainment Cities;

Contd.
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NOW THEREFORE, in view of the above and in exercise of powers delegated to the
Chairman, Central Pollution Control Board (CPCB), under Section 5 of the Environment
(Protection) Act, 1986, the following directions are issued for compliance:

1. SPCBs/PCCs to provide complete list of Legacy Waste dumpsites in their States/UTs
as per format enclosed.

2. SPCB/PCCs to ensure that necessary action for biomining and bio-remediation of
these dumpsites is done by the concerned Local Authorities in compliance with
Provisions of SWM Rules,2016.

3. SPCBs/PCCs shall ensure that concerned Local Authorities engaged in the bio
mining process of legacy waste follow procedures as per CPCB Guidelines for
Disposal of Legacy Waste with specific compliance to the following points.

() Analysis of various screened fraction materials i.e. RDF, fine earth/bio earth etc.,
prior to its disposal/utilization.

(i) Preparation of plan for utilization/disposal of screened fractions

(i) Adequate provisions for leachate treatment.

(iv) Maintenance of records / documents for disposal/utilization of the RDFs or fine
earth and other materials.

4. SPCBs/PCCs shall ensure that the local bodies prepare time targeted Action Plan for
biomining /bio-remediation of these dumpsites in compliance with points listed above.
The timelines as specified in SWM Rules,2016 and Hon'ble NGT Directions on the
matter are to be adhered to for remediation of these sites.

5. SPCBs/PCCs to ensure that no fresh waste is disposed at these dumpsites and local
authorities make proper arrangement for management of fresh solid waste.

6. SPCBs to ensure that at least one legacy waste dumpsite is remediated in their
Jurisdiction which can be considered as model for compliance for other legacy waste
dumpsites in Non-Attainment Cities (NAC).

SPCBs/PCCs are hereby directed to submit action taken report within 30 days from

A
/

(Shiv Das Meena)
Chairman

receipt of these Directions.
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Copy to:

1. Joint Secretary (CP),

Ministry of Environment, Forest and Climate Change,
Indira Paryavaran Bhavan, Jorbagh Road,
New Delhi-110003 -

\E/Bﬁ- IT Division, CPCB : For uploading on website pls

v [PrashaEt Gargava)

Member Secretary

: For necessary information pls



INFORMATION FOR REMEDIATION OF LEGACY WASTE DUMPSITES

Mame of |Dumpsite |Quantityof [sfresh Has If ¥/under |[Has disposal [Has
city Location |waste at waste still remediation |consideratio (of Legacy  [Leachate
dumpsite (T} |being of Legacy n- please Waste been (Managemen
dumped at waste been |attach plannedin |t System
the done Action Plan |accordance |been
dumpsite (¥/Nfunder with CPCB  |provided
consideratio Guidelines  ({Y/N)
nj {¥/N)
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