
*ilq-q-
€Rd erFo-s'r tt ft-qxnl-q io saa 2019 i zilq,

ff{io.vo fiq(qrd Brilqpt rfq e-{rg crtrd
rs.oa.zorg d €r{qrtrq +i s{fi ftfiqrq oTtqr t

BcRYff sFid rosq d qre-.q d ftqi6 oz.rz..zors ot eTc{ Mffi(fr.o7iro)
(Mffir rdrq, qW d qfrfrE), wgw +n 3r-gzm (Tqs eirgw aw ft-m,
qW-Q-<lT{ d qfrftB ) gq fifrq cIffi s0c0 q{rq frrirlT E}d, qW ErT ft-qT qqt 

t

fuarlfft q-drfl, qgRT d- 3iltqrjqla-{ q s-fi c+rS oT T{, ffieroT fuiro og.rz rg a;\

fuatlffi v-e)-<u, ugu of otaeril t r.x ongm qrrc ftrq', qrgr--sqr+q gs e}-fiq

eTffi sos.o q{Tur fr'q-r"T q}-d, qrJiT 6NT frrqr rrqr r frfreruT d dRrc l-rfiq ts}-s orqRrE
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firEo ft-trer"r snqr ftq+o Bt
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I(ATHUFA MGAR WASTE PROCESSINO COMPANY LTO'

Rel; MwPlLs'r61472

1o,

Dr. A'K' GuPta,

ortn"y',a y;'1,?{t1'9

;J',J;l;;;;;'""ar ornce (centrar Resron)
Screnllsr-L, nEE,rvrrer - &.Ciimate Change
t iir,l5try of Environment Fo:e1-- 

,.r,
l#;;:;r;;;;; 5'h Froor' sector'H'

!:::;::;;:::;::ffi,,
Subject:

*:',::., is in rerere:-ce or.l'"':"J;'i,H;l t'y,':';#::;:;;y:::;^#!';-i,,^,"m"
H;',ffi:lll'1i,"f"",Q:ri,:i-:"{1[*ltif#Iif#?## ::!';i:;x'::::;r-'
L:-; ;";lll'l,:ff',ffi::t:;'":,Xlf f"J,ifi?3:f,fi:';;Hitling'li" "o*priunce 

reeoft

in,nou. ,.f"rr"d letter that Lor 
.t^ ^,,r t,,trer MNWpcL/2013'1'

I ette r M Nw P cLl20 
"',"1 !:*^,

we wou d ke to subm t tha:,y:-:::1;;:Til;ii[ #iff;:H{[#'TI-;::,TJJ''H:I
Y;;i';:':r'r";f'I';::ffii'x *tgr'lIi'fl'J;-'i'i""J:'[]16"i' 

wr"eF vlde reter

:;jg*r:if';::"":lT#If"T 
';;';;";; in 

'!he 
Ec re"er r!

'ii riii.iio.") i*8 d ated 20' 3' 2 ooe'

'#Jffi :ff :',J:;:fi 'rlJll.]}l$: il:lHll
CCI

"\
Engineering

htnffi $PML&lihtilral{rylPd$.*PilrMathura Nagar Waste Processing ComPanY Ltd'

ffi ffi ffi , Laxmi Nagar, Yamuna par' Malhura 281001

Q.'qnncrl hw CamScanner

cornP0or,"' - \ -_1 )\u,'t--_.- / -_/;^ -tqta?'dYr4- ('D:^
ThankingYott. / 5%$ a,El.,-.16" "(,*Y"t\"t)
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-* F'* 6rgl str qie qd zots ti wofiolq'o {ql{tc qro fuo
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ft{io 04.07.201, --il eoffo frie ffi, oleam, govo dfuc fu E\,lta A '"
qsriT &, zFT qrtq fu-qT .rqI'B, ffi ; d*' 
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o-iTi cq qie or erFiffilT frffi
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*xel 
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r{fr-s,
BOqO llr{lq
TrR E6rtr fa"]TFT

Flel;f\t I

{aqq ds eicRre nqafi d qq+r tt
rci<q,

Eqsl {fl oFlif,q d ql no-treo kim 18.0e-2018, 122s firo 17.10.2018,

rsoz furo ,r.ir-20rc,28 Hro 10.a4.201s riei zss 1t=ip zs.os.zots or tt<$ Tdur o-G
-clT oE oi, fiffid Ersr arlq firy qgiT-E<lq{ d q'ro oiq Rero m'fus n€ fiiRnT
rdr€ w \'6Bd dr,ffi n€ d FffiR T tg ero,ro otrqr rrq Bl

sEFKi itr{r=iT t fu, Ttrt flr qTfu'or qRs-( qgqT grqr doYqoqo3lrcogqo

s)"nT d e[drro qt zorz d qr< tnr FrqfuT oTd tnrffi $ren rfroqsSoVqo rtrslT soqo

q-dfrrq rgu d eru Tf ztr{Tql .rqrt qre FHIIT i} Xd tw uftor qRq-(, qgrt grr qie
d c-dar=r \.s rialoq ig cqftN"ts 3mqfu qrw of ,r{, aoesro qrn qrfu{r am qS zots

ti qre rq-er.r vq riqrf,a ig io qn q'R tE dtRi.r oofto, qT{r o) EwidR-( @r

fuqr rrsT I qr6 q{ 2014 fr sqo $ten ErsT wiz .nr {rqlq-{ ord e< 6{ 3ilffi4{{ or sK

<rq{ @R ltrn ,r+ fu-sf, rfirr qt \ra qrcr?rq i 6fu-a i t +i zor+ tl {jrq rft-67
qRs-( qg{r rm s'qRre sm wre w E \.6tsa fu-qr qrm {6r. ffitl @f{q s.m {arq q{

@Tfi 3reo qr+r i q'qf?re g.Ftsd d rqr I TrR ftrH gxr s< qie qrd zorg ii
gwoffog+o FqTIte nro fto o) €aaq w r+'e-i fu Ewiffi=( foqr rr+r t t 'ore qs

srcqfufi qrar $ oe{r qf,ts-d E} ,,lli d or{DT r€tr'u or sTf*f,icr qrq oqi t fru gur i,
fufl crxsr wr€ qsm{ 6rd qTi^fa e} ro t I Er<,cq sftft-{ 31Ti srd zn-qt d F'ffill'T

tg BEt-q 6drf+erT gq ewogoqwo d fi! ,:.r1 
TFI ts rfr B, ftt+ oxlr @ ot F-mi't

sfuo r,r t Tfi d.qr ro tt
furdj 04.07201s a) * $ofro Rie dl, epqel, soqo (ifts n€ n'iw+<

oiCt d EIIT qgir Al q,1 qry1 fuq1 {qr t. qIflT d d-{E qT. 3ftqeT q*eu ErRr sff wie
w g6Bf, fi,H icz or f{wxq ffi( dffi r) \'m qE d 3rc{ T{ri qq wie oT

tqrr+ioruT I?xfr erq qedn q{ irrr} qB & frd,i}rd ftel .rqr t t

3rd: sE-r c6B-f, 6qt (dr,M n€) (fimfr mx drrl w eru et t) ot
E{ffnr 3rfadE fu-q qr+ erBc'rqrqo S. ryrr fr-r}<fr n{€ d F'{dR r tg sfud qrffiq
oEiznroeolt \1\ - ')f,\r\u

,*"dTm.
TrR sTrgzm
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qglT
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t"sT t,
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o sf zors

qfus,
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;fiq ft--fi-g fr"1417
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frs-q dlq qqRrg c-q-+rc'd qE-aI fr|
qd<s.ror\{!r' 

o-cqt Es oTqtdu d aq 1ft=o 
qtr €o- zz+/qocodfio/aoftouogo-

serrr / )r,4o-')i fudlo os.o 
., 

ts 6l'Tiqd ,'E!T tb-{i 6-1 6e !ti' ffi gl-{r rrrq
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. ---Objective:

4'with ,n aim to make lndia clean, the Swachh Bharat Mission (Urban) was launched by the Government of

lndia on 2nd october 2014. One of the key goals of the mission is to achieve I'oo% scientific processing of

Municipat Solid Waste (MSW).

AsperthegoalsandobjectivesoftheswachhBharatMission,NaBarNigamMathura-Vrindavan,Mathurawish
to undertake Bio-mining of landfilt located at Vill' NaglaKolhu' Mathura'

Salient details ofthe said landfill are as below:

a) Size of Land - 15 Acre.

b) Estimated amount of waste already collected at dumpsite 150,000 MT (Approx')'

c) Land owned by Nagar Nigam Mathura - Vrindavan'

d) Age of dumPsite 10 Years'

Nagar Nigam Mathura vrindavan is generating more than 210 tons/day (TPD) of municipal solid waste (MsW)'

whichisdisposedintheopenareaofSolidwasteManagementPlantlocatedatNaSlaKolhu,Mathura,site
havingtotalareaof15Acres,outofthisuntreatedwasteisdumpedinlo-acreopenarea,whichwas
established as an lntegraied waste processing plant in 2oi-2. The capacity of existing plant is 140 TPD waste

processinsplantwasinstalledforprocessingofincomingwaste,whereasasmatlsanitarylandfilIcoveringan
area of L5,000 sqm was developed to filathe residual inert coming from processlng plant. The Plant of

NaglaKolhu was become ;perational for ule in December 2012. However, in 2013 the concessionaire stopped

operating Processing Plant thereafter mixed waste dumping at this site is in progress As of now approximately

10 Acres of area has covered with unprocessed waste with a dumping height ranging from 3 to 5 meters The

accumulated waste in this dumpsite is estimated about 1.5 Lakh MT This site is still operating and receiving

waste from entire jurisdiction of Nagar Nigam Mathura vrindavan. The waste is being deposited randomly

without any compaction and pollution prevention measures'

ThefocusofthisprojectissCientificdisposalofdumpedwasteattheprocessingsiteNaglaKolhu,Mathuracity
throughfollowingoptions,NagarNigamisgoingtostopunscientificdisposalonthesite.Thisprojectaimedto
disposedumpedwasteinthe-scientificmannerandtorestarttheexistinglntegratedWasteProcessingPlant.
AlthoughasignificantportionofthedepositedmaterialshallhavedecomposedalreadyormaybebUrned.ltis
estimated that stillsome amounts of biodegradable material have remained;NNMV intends to decompose the

remainingbiodegruo.urepo,tioninscientif-icmannerandproperdisposalofnon-biodegradablesUbstancesas
well as inert material.

Existing Technologies for Dumpsite Remediation:

Below are the existing technologies used all over the world for Dumpsite Remediation:

. Bio-mining

n CaPPing of landfill

. Power from Landf:ll Gas

Evaluation of the Above Modelsl

on the detailed understanding of the above Remediation models for Na8laKolhu Msw Dump which is a mix

*iri"ir," ,no* ,uitable modei of remediation of Dump at NaglaKolhu is Bio mining.

Bio-mining:

Bio-mining/ Landfill-mining and reclamation (LFMR)

been land-filled are excavated and processed The
is a p!'ocess whereby soiid wastes which have previously

function of landfill mining is to reduce the amount of
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Advantages of Bio' mining:

This has many benefits' described below' to:

lncrease available post-closure,area for a new scientific landfill or alternate use'
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*',,"#" i,rnr" emisions.or"M"tn',[:i:i"l[;'#iit,";';;;t.;,"dinsenvironment'
active gas abstraction sYstem); 5(

Bio-mining as a Safe Alternative to Capping: 
--^ , -L^+^ k,
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:l ;I:i,iT i;Jt[",, j:Tii::n 
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. non.n" o-":.,,:?l11rroon 

credits. rt is now necessary for arl
recent cost-effective technology rtr'=.i"in."r, 
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;;;";. ; tndia to take the
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li"-.ai"u "r?'"1 
oecomes eligible for carbon credits'

Given a the advan,ases,r:1,:::[];ff"::i.ilffiilijff],:Htt*tl;,Lti]{"1:!,1i;,ilTff
and other open dum,s and adopL ,,'"-o'o.o'"i*o* *, .r.i.]-l*1t". 

generation from the enrrre vL
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Bio-mining has many win-win benefits, described below' to:

lncrease available post-ctosure area for a new scientific landfill or alternate use'

Oatrara nuur-ra.o 
"missions 

of methane and generation of leachate'

ctear the site of old *r,t" tt tu" if'tn onu-ienth the' cost of conventional capping and totallY avoi'i

if,lJ'rf' .."r"f ."sts of landfill management' teachate treatment and gas monitoring'

Drastically minimiz" th" 
'oturn" 

of o]i *ttt"'nu"aing permanent burial and the requirerne'lt nf sc?!::'

. liJJfitffir. use both orsenics and buried inorganics o'1:"i*^:"t".1:^:c"lv'rtr- 1" r'il-P-'; '"
rUL LU UELLEI

UL-"rrtt .nO irorganics can be either recycled or conveiteC ::lio Al.: 
-l^--'-:::bio_eaTtn arlu rrlerSd rrrLr

n.iilr" utt this in one vear or less, compared to 3o'vear tl:t'l: 
.1f l,tl,"^:,-:t,-'1,":: -": l:::;:'.ffiil;;;t;;;,;";'" ui 

'unv 
point' 'l':'""."1:rllr-']::')r.e'" 

le'! -t'

;ffi;;; ;;;;;.; lo]t, una potential Iiabilities for explosion-pron" *po:1-:lt::

. Leave no pollution problems or environmental time-bombs for future generations'

o Technology and Process. ^! ^^.,r^--^r ma.hin,
. preliminary design and preliminary working drawing, to sugBest right type of equipment machineryl

method for remediatioll of the dumpsite'
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Design and working Drawing of Bio mining Prc;:1fi:
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flow chart provides the brief idea ab0ui iire i"'; ' -.''.ci':ssrf':t':'l:t^:l-11:.'^ii:1j:1:

,rffi i;J ;fii, il;,;;;';r" Fine fractions / Non co:-rh':uole5 rnerrs anci oversizeci iraL-rior
^tet,-'t ^-.-., ..i rl. r

:;'i.,iJo ;:;,.';ffiil;a o *u't" "o combustlbie: )ependins orijh:i1:5ii;::
:]::;;i; ;lJr'il;i ,;il;;na*,"nJ *" 

't'e 
other caiesor." * :::l'"1IT:: T'^':':T:,i:l

:i:Tffi?ffi:j;;J i',i""::;;;", is percentase Reiects this caiJqo.y.omes ;nto picriure rr;e tl ceriai;'

!imitations of the machinery to effectively segregate the waste'

Parameters:

Theadoptionofthetechnolcgyormethodforremediationisdeperrtlentonthefollcvt'ingparameierl:
Composition of waste

Quantum of waste

ProcessinB EfficiencY

Support lnfrastructure

Legal and environmental framework'

Cost Effectiveness

Cornposition of Waste:

There was change of 22.78 percent in

previous census of lndia 2001, Mathura

compared to L991..

lnSene!.al,ithasbeenobservedthatonanalysisoftheexisting!{.;sielarrge!eflentaba{a,n;,f}.7]jlx).a.
the MSW content consist or coriort 

"aa 
tnerts. the cetailed anaiysis by sampling at the \rsrio c ie"')l:

of the existing waste needs to be carriei out for deriving the physical and chemical charactei"istics.

Quantum of waste:

Mathura is a city in the North lndian state of uttar pradesh. lt is located approxirlately 50 kiio'natres

north of Agra, and 1.45 kilometres south.east of Delhi; about 1]- kilomeirej from the i,Wn of \/rinjialr:I,

and 22 kilometres from Govardhan. lt is the administrative centre of Mathura nisi:rict ol'ul:i:er Piadesh'

ou|lineth.un.i",tperiod,Mathurawasaneconomichub,locatedatthelunctioncfi,'nporizlllcaiavar
ior,"l. rn" 20lL census of tndia estimated the population of Mathura tc be 44L'891:''

MathuraisthebirthplaceofKrishnaattheCentreofBrajorBrij-bhoomi,calledShriKrishla,janF]a
Bhoomi,literallY:.LordKrishna,sbirthplace,.ltisoneofthe3ev?]t.]!ties(SaptaPuri)considererlhciyi:.,
Hindus.TheKeshavDevTemplewasbuiltinancienttimesolti;lisiteofKrishna.sbi'tiit|;.'q.
underground prison). Mathura was the capital of the Surasena ilingdom' rulecl r'/ !(ansa llhe 1'!ie-4:

uncle of Krishna.

Mathura has been chosen as one of the heritage cities for HRli)/l'Y - H$i'ita8e CitI- nevslDil']r;lrr;: i:n''

Augmentation Yojana scheme of Government of India'

The waste generation in NNMV is 210 Metric tons (20L7) ani the waste genei'ation is Iikeiy it-' Bi.i r'/ cij'r'::

the coming Years.

the population compared to population as per 20L)l' in tr'e

Distiict recorded increase of 25.68 percent to its populati'r1

\'7e*
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ng efficiencY:

fhe processing efficiency is of utmost importance for making the

i;fi;;. r# key aspects related to the efficiency are the foliorr'iing:

The origin and quality of the waste (mixed, segregated or non-segregated)

Presence of hazardous or toxic waste

a.i"u"" ,f rn. 
"chnology 

- Physical, biological' thermal or a mix of three'

Time taken for processing the waste'

srooort intrastiucture and manpower required for the processing

Unit cort per Metric Tons for the processing'

Support lnfrastructure:

Theexperienceinthecountryintermsofwastetreatmentrangefi-ornsuccess.itoriesattr.epilotlevel
tothemoderatesuccessat.n"r,,g.-*.r".Th..,..",,factorscaribeattributedtothesuppirt
infras*ucture and institutional .rp"li,v. irl. projects for waste processing must be issted for the

following:

Englneering feasibility and operations

Viability within fina ncial inputs'

Man power - technical inPuts'

lon,inror. input of the feed for continuous operation of the process'

iur. ,n opurriions including enabling and obtaining permissions/ sanctions'

Further, the aspects related to the disposal of by-products are crucial'

Legal and Environmental Framework:

Bio-mining comply with the atlowable technologies under the MSW2016 Act and necessan"

documentation and procedures.rli i"f"rtr"a forlhe tendering action. within the given framework'

the RFP and bidding maY be adoPted'

Cost Effectiveness:

CostEffectivenesscanbecalculatedonoverallExpenseoftheproject.(luani:jtyofDumppi,jce:in,,,/i:,!;i1
of Land recovered. lnvestment risk to ULBs'

Evaluation of Variables:

Land requirements for the Technology:

Theresponsesrangefromtheneedoflandofabout3Acrestoabout30acresofland|orsettingUp:h9
waste to power projects. ro, eio ,inins about 1 acre of land is on average a requiremelll for i.000TPrl

Plant.Afewancillarybuildingsassociate-dwithprocessingareproposedatthecostoftheopefaiors.

Details of the R&D, patenting and licensing of the technology' etc'

Bio-miningistestedprocessandisverysuitable.FortheBio-miningprocess-indigenoustechnoiogyariri
equipmentisavailable.TheWasteto,enersyespeciallyinthebiomethanationprocessispateniedtc

decision on adoPtion of the

. ,":t!
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institutions, etc. Licenses and technology transfer may be required for the operationalising the
( L:,'

Operation and Management Plan for the Proiect:

Man power sta{fing for the project including details of.the manpower requirements (Skilled and

Unskired) and prans to, .o r r.,n|' ,r.r.l' ., ..ipo*.r.aca y for the project. The plan suitable is for

sourcing the talent locally. ,n""rf,ifl"O on", .i" to be brought from their respective joint venture

partners. As the players "y 
noi f" 

"'uituble 
at all times' it may be possible not to depend technologies

that require intense, depen'le*;;;h; foreign technologist' The operation and management costs

include the salaries to ,-,," *orr.."", ii" *rintJnun." of plant and machinery, etc' This is expressed as

per the Per Metric Ton basis'

NNMV Contribution:

Expectationsoftheprivateentityformakingthewasteprocessingaremapped.Theexpectations
include the concession p"'ioo,'pu'v,o""nt of p'"ot""ing fee' clearances' approvals' Power Connection'

permits and lease of land'

Cost Criteria:

CostCriteria,Capabilityofworkinginlndianenvironment'timeboundexecution'history'strength'and
;;;;;;;; i;i,a ani abroad, firiancial capabilitv is captured in the evaluation'

Application of recovered material (RDF' Reclaimed Soil/ Bio Earth and C&D Waste):

As the process of Bio-mining starts combustibl":l u'-':"::l and c&D waste are separated' These

oroducts are of very less commercial value. The major responsibility of entity performing the task of Bio-

Iri"i"t It i" t.i.n,ificallv dispose the recovered material'

Refuse-Derived Fuel (RDF):

RDFconsistslargelyofcombustiblecomponentsofsuchwastes,asnon.recyclableplastics(not
including PVC), paper * 

'aoou'i"c"iiorl' 
i'i"rt' 

1:o-:-tl^ui,-to*'*ated 
materials' These fractions are

separatedbydifferentp'ot""ingsteps'suchasscreening'airclassification'ballisticseparation'
separationofferrousandnon-ferro,usmaterials,glass,stonesa,ndottrerforeignmaterials3nIshreddine
into a uniform size, in order ; p;;"; a homJgenous, material which can be used as substitute for

fossil fuels in e.g. cement p,.*J'f 
'",l" 

plr"ts, co-al fired po*1i ptrnt, or as reduction Agent !n Stee!

FurnaceS.

YetitiStheCase,thatworldwidethereisnoexactclassiflCationorspecificationwhichisusedforsuch
materials. Even regisrative .rfi;;;;1;;-not yet estabrish.J uny'u*u.. guidelines on the tvpe and

comDosition of alternative tr.lr. ir," first approaches towaJs ctassification or specification are to be

found in the Federal a"prorrc"ti c.r..r.ny as well as at European level (European Recovered Fuel

organization). tn"r" , pprou.i"-r' *hi.r-] ur" initiated primaril, i, ,r',. producers of alternative fuels

follow a correct approach' oti,ii'"'*it t tirittty and eiacttv aennea standardization in the composition

of such materials ctn notn pr.oaultion and utilization be uniform worldwide'



Derived Fuel (RDF) is mainly used as alternative fuel resource in cement factories and Power

The key consideration in seleainiit'tt" t*o iot tf'" *"t'IlT:i^f:T. is the temperature' For

,r#irlilirTriiffi;';; il , be buined at the temperature above e00 Degree celsius.

Generarly it is found that the il;;;;;llm an ettrcient:"":llJyJi:""':.::'j'"ii':":'l
:"J:,T:y':H [:iir:';"irii'. ff tri;ffi ;;;;; """' 

Ji^e 2 soo Kcar/Ks ma ki ns th e m a very goo d

source of energy alternate to fossil fuels

Reclaimed Soil/ Bio Earth:

Bio-earth is the fine fraction (4mm to -12mm) received from :Tlil1ll::':,?,,"1^Yiy;1il:l::
.:"."r1flilr::ilXl,lTl]rl,[;;;t"i 'nd 

po"""'s:l'.::i,Y:-::::l?:XiT':"ll;lTl,liHIliiil

':,ffiffi'.:;;;"t,"* 
Hffi;;i'*ion-oi in"n"i:11-1 ::::::'::T'1.':"':1.1;'::ffi'i,n:il

i:H:.il'J:"::'i"';""liil ;;i;:,.' i"'li"*'"'i"i'", itl :: :!:5" :::i:'^?: :ffi lf ::iliiliff:l
ii g:X'iX i:f:ii.Xl'Ji,l" i#i; ana as a rirrer materiar ror normar and highrv quaritv composts that

are manufactured in the market'

lnvestigation of Physio-Chemical Characteristics:

It is important to understand the contents- i" i"'lilT."-1.Yi,:-:T:I..,:""1I1T.::1: :if|;:[JJ:Htffi::*::Hili";;;';ii;; ;; *'"" :l'::::::]':'":::.iT:i:';:,1,0:'i;:"1,"'^1"';
::T;',;;',;:'.:;H:il ,;;ffi; i"rl. i, ,, exampre of waste characteristic study done bv Anna

University.

Table lPhysio-chemical characteristics of the soil fractions of MSW from PDG

ExJwatiorr *'$
P'JrtiL'.ulrns -q-lrgru +

IvI&l Max Ave t SD \'Iiu l{ax Ave t SD

if=f 36 i] = l-+
Ter::per*nrre fC)

McisRue cont(nt {!.'A

32 39

52 39"' + ?.i tcl 40 3t! i 6.1
?1.+

pE i_6 8.6 6.06 i 0,29 7.2 7,8 i 0.28

11?t 21 6i I +.+ 11r +11
rroli {glkgl 89

8r6 ar(r + 1l
lrsh coluenE (gJlig, s43 911

55.6 + 9.4 3tl-2 69.r 53.2 + 10.2
TOC {g./dgl

Dry derBitl 0'glln'i 965 t 132 809 1165 995 + s51141

AsthematerialisofverylowcommercialValueincaseofVadodaraitcanbeusedforfillingupthelow
lying areas. As per the crio"ri""r'oi'r,rr-r;i ii ."n also be used for National highway embankment

fflor".T,nr, *r, used as daily and/or intermediate cover during landfilling operatlons and the degraded

orSanicmattertypicallyconstitutesmorethan50%ofthematerialrecoveredfromMSWlandfills(ona
weight basis). potential ,.ur" ,pii*, toithe recovered soil include use as daily and intermediate landfill

cover material (uses inside the rr#iril"a .r."nstruction fill (uses outside the landfill). other end uses

wil|bedictatedbyavailablemarkets,thequalityofthematerial,andtheregulatoryframeworkfor
reuse. The issue that *"rra ,"ri'rx"rv Iirni, ,r.," reuse of mined landfill fines for use outside of the

i..-\
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ldfillenvironmentwouldbethepresenceoftracechemlcajs.GjventhatalarSeVarietyofhousehold,
.ommerciar, and industriar *r";J;;;;;;;.r.,".i..r, are disoosed of in MSW tandfills, the potential

impact of these chemicals "^ 
tn" "t"n""'"nt 

if the mined 
'"iiAu"' 

*"|.u reused must be considered'

when evaluating *,e tit ev cnemic]ir'or .on.urn, it should ir" *i"a that most organic chemicals should

eventually be biodegraded in ,r," oioc"o.i,"mical environmenfot a tanoRtt. Non-degradable chemicals

such as heavy metals, however' *lti'urnuin in the' waste..unless leached out' Several investigations

indicate that heaw metals *.rri i" *"i^"d in the landfill. The concentrations of these chemicals in

the mined material would f it.fy'Oi.t.i" t-fr.l"free mined residue can be reused outside of the landfill

environment. No federal '"g'fjtion' 'putitlc 
to'the r""e of mate'ials mined from a landfill exist The

reuse of waste materials * ul"oiu.un,.* for soil wilt depend on the regulations and policies ofthe

indlvidual state or territory -tJJ* ;;il;;ion-i' p'opo'"a' ivpicallv' the concentration of chemicals

in the fines would have t" b" ;i;;t;;:;;io "'"" 
the risk to human health from direct exposure of

the material if it is reused in tn" 
"nui'on*"nt 

and the risk to groundwater or surface water'

Theprocessusedinmanystatesistocompareaconcentrationthatisstatisticallyrepresentativeofthe
materiar proposed to be reused i;;;;;* upper confidence limit (UcL)) to a health-based risk level'

Health-based risk levels for soit, t<niwn as the soil cleanup target teveis lscrr; have been published by

the Florida Department of Environmental protection. Two categories are published by the FDEP' one for

residential settings (the n,,"" #;;;;;;i 
'r'"i*"1 

and one-ior commerciaUindustrial settings' These

values are different because a Oiffeient set of exposure assumptions were used in the risk assessment;

less human exposure i, 
"*0"*"a 

a'o'o...;;;"'il.:;;."rcia1/industrial setting. lf a waste material was

proposed for reuse, u typitur p'Jt"l'-*outO n" to compare the 95% UcL for the constituents of concern

(the list of constituents *uy b" Autt''ined on a site-specific basis) to the SCTL to determine

appropriate reuse. For use in torn'""itt/inaustrial settings' some assurance would need to be provided

that the propertY where tne '"ti"l.'"i*" 
being reused remained commercial/industrial (known as

institutional controls), ro 
"uatuat" 

the potentiai risk to groundwater or surface water, the reused

material may be tested ro, ruu.i"ulri v url .o.pur"a to thi clean-up target levels for groundwater and

surface water' 
chemical

A Iimited number of investigations have also be-en conducted to characterize the

characteristics of materiats ,..ili*"Jlron, MSW landfills. stabilized residues from a MSW test cell in

sweden were characterized ,";;;;; ,.,"rr. ,urur.rrv- ruvels in stabirized residues from a MSW Iandfill

in Florida have been reported. Ki;r;;J Tustin (1999) measured the metals content for three solid

waste samples collected fro, u Lior...tor landfill in worcester county, characterized six samples of

residue from an aerobic nior"uJtori"rt cell in Georgia that passed throuBh 19.1-mm and 9'5-mm (3/4-

inch and 3/8-inch) screens t"' tzooii tr""tterizei soil passing through a %-inch screen for samples

collected from a landfill in rro|.''i"' 1'[1" j-2 
'umt"i'"' 

the 
-hea'y 

metal content of fine materials

reclaimed from MSW f.nAtU, ioll"r"rrl ,audi., reported. analvsed three fractions of waste samples

collected from an MSW Ianolrl:"a fi;;l;ti;; (<o'+is mm)' an intermediate fraction (>0'42s mm and

<6.3 mm), and a fraction *"''"ing of paper product' that could ultimately degrade to a smaller size'

The intermediate tr..,,on .onriri"i J i.ira"a organics such as wood or paper, while the fine fraction

was more soil-like. ln general, the metal ;oncentrations were greatest in the intermediate fraction and

lowest in the fine fraction. ma 
"tr"a "t 

sample age on the metals content was also investigated' The

concentrations of several *J;;;;;;t;;t"i ln ojat' samples (approximatelv eight vears old) than in

newer samples (rppro*i'utuiv ti'ue |ears old)' Limitations "'oiiuttd 
with the tand application of

residual soil (composed 
"f 

,f-]"ii". ."Ji"i"rr"a,"," fractions) were assessed by comparing measured

cbncentrations to scTLs. ranre'i-i pres"nts metals content of reclaimed soil reported by Kilmer and

Tustin (1999), Earte et at. trgggi oJr 
"i 

at. (2002), and Jain €t al. (2005). Depending on the particular

site, the degree of waste "';;;1; 
and the type of co'et.Jl' it is noi unreasonable that recovered

fines from mined landfills *"v r.l."J 
"i"or" 

reuse options outside of the landfill (in addition to the reuse

(o
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inside the landfill such as cover soil). However, site-specific testing to obtain regulatory approval

be conducted before reusing these materials.

C&D Waste (or lnerts):

The use of these materials basically depends on their separation and

material. A majority of these materials are durable and therefore, have

would, however, be desirable to have quality standards for the recycled

demolition waste (inerts) can be used in the following manner:

condition of the separated

a high potential of reuse. lt
materials. Construction and

Reuse (at site) of bricks, stone slabs, timber, conduits, piping railings etc' to the extent possible

and depending upon their condition.

Rubble, brick bats, broken plaster/concrete pieces etc can be used for building activity, such as'

levelling, under coat of lanes where the traffic does not constitute of heavy moving loads'

Larger lrnusab|e pieces can be sent for filling up low.lying areas like quarries, clay soil mining

arels and mining site reclamations. ' Fine material, such as, sarid, dust etc' can be used as cover

material over sanitary landfills and National Highway Embankments

Rejects:

Rejects are the outcome of limitation of machinery technology used for landfill mining' lt consist of

completemixofMSWhencecannotbecategorizedinanyoftheabove.onStorageitcansenerate
Ieachate, hazardous gases so it needs to be stored in 5LF' Percentage of Rejects defines the

effectiveness of the processing capacity of the machinery. The ideal scenario in landfill mining is when

there are zero percent rejects or no rejects.

For NNMV it important to selett the company with technology of zero percent rejects otherwise there

will be expense of making SLF which consumes land, time and money'

Detailed Project lmplementation Schedule and Process of Land Reclamation

Schedule of lmplementation

The table below explains the detailed schedule to be followed for implementation of the remediation

process. The first three months are the mobilization period which is required to prepare the site,

obtaining requisite licenses, power connection and handling over of the site. ln the first year, the work

include the piocessing of the 0.5 lakh tonne waste and 1.0 lakh tonne waste in the second year'

Detailed Proiect lmplementation Schedule
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This time is required for preparing the site, Pre-

assessment and geotechnical studies, obtaininB

requisite licenses, Power connection and handing
Mobilization Period: First 3 months



erocessing 0.5 Lakh tonnes
C;ilifi ,rd-clht 3 months mobilization

1.5 lakh tonnes

Thefollowingassumptionshavebeenmadewhilepreparingtheschedule:

o Undue monsoons can delay the process considerably as Bio-mining requires the material to be

dryfor processing iL.^ h..hin.!rir'< are not placed in
r Any kind of natural calamities might delay the process as the machineries are not l

permanent structures and damages can be disastrous'.

o Time tal(en io, tl"u"nt"J t'" iniicative and might prolong based on place to place'

Process of Reclamation of Land:

Dumpsite Reclamation or Mining is the process of excavathg from operating or closed solid waste

landfills, and sorting the unear;;d m"teritls fo' rucycling' proJessing' oi for other dispositions' lt is the

process whereby sotid waste tnaiiat [""" p"tio"rv lanJ filled is excavated and processed'

Objectives of Dumpsite mining are as follows:

. Conservation of Iandfill sPace'

. Reduction in Iandfill area'

' Elimination of potential contamination source'

' Rehabilitation of dumP sites'

' Energy recovery from recovered wastes'

. Reuse of recovered materials'

. Reduction in waste management costs'

' RedeveloPment of landfill sites

Technically, dumpsite mining employs the method of open cast mining for sorting out the mixed

materialfromthelandfillu..o,dingtotheirsizebyusingascreeningmachine.Theoversizedmaterials
are pre-screened ny ,notn"' 

'o'ti"ng 
machine which separates th" lu'gt' objects like tyres and rocks

iro. .uraUorrau ,nd other smaller unearthed materials'

Dumpsiteminingalsoprovidestheopportunitytoremediatepublichealthandenvironmentalqua|itY
problems associated *i l tn" 

"-irii"i- 
oi .tor.a facility (e.g.. gioundwater contamination)' lt will allow

the placement of a lining ,vri"r'-in ,lnlln"a dumpsitei and iJndfills so that future processes and solid

waste management activities uJertaken at trre site might not present any unmanageable risk to public

health and environmental quality'

Thekeytodumpsiteminingoperationisasetofconveyers.andscreensthatsortsthesoljdwastesinto
three fractions: oversized ,r*irr, intermediate-sized waste, and dirt/humus. The oversized materials

consistofrecyclablemetallicgoods,whitegoods,plasticsandrubber.Theintermediate.sizedmaterials
consist of partly decompos"i organi.s, combustibles, recyclables and the fine fraction will mostly be

stabilized soil. The main p"r, "iii" 
prr."ss is the screening where the main separation is done for the

oversized and the soil elements. Ferrous metals are generated from the main stream by employing a

11
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separator and the non-ferrous parts using an air classifier' which leaves behind the residue

could be combusted'

lndumpsiteminingoperations,anexcavatorremovesthecontentsofthelandfillcell.Afront-endloader
then organizes the excavated mlterials into manageable stockpiles and separates out bulky material A

trommel(arevolvingcylindricalsieve)orvibratingScreenseparatessoil(includingthecovermaterial)
andSolidWastesfromthereclaimedWaste.TrommelscreensaremoreeffectivethanVibratinEscreens
for basic landfill mining. Th" 'i;;;;; 

typ" of sc'uen used.depends on the end use of the recovered

material. For example, if tne reclaimed ioil were to be used as landfill cover, a 6^25 mm screen is used

for separation, A smaller rnesh t*""t iz'S mm) may be used to remove sma'ller pieces of metal' plastic'

glass,andpaper,iftherectaimedsoilweremeantforconstructionfill,orforanotherenduserequiring
fill ,"t.r"iul *ith 

" 
high fraction of soil content'

The separation of dirt/ humus material from the intermediate- sized waste is made using a screen grid

with 6.25 mm openings. fn" "tt"" of materials recovery is dependent on the composition of the

waste, the effectiveness "f 
th" ;j;;;; ;.r,nolocy 

"na 
the efficiency of the technology' The recovery of

various materials ranges frorn 50 to g;o% of the waste. The average soil fraction in recovered municipal

wastefromlandfiIltendstobearound50-60%.However,itcanVarybetween20and80%asgivenin
Table 5.2 depending on moisture content and decomposition rate' The soil fraction could be used as

coverorliningofnewland.fill,ltissuggestedbyexpertsthatalandfillneedstobe-15yearsoldbeforea
successful mining project ca" n" p"rtlrr.a. rhe success of a project depends on the composition of the

decom posed waste.

The non-reryclable part of the intermediate-sized and oversized materials is typicatly reburied in the

mined area of the landfill. tf ihis ;ortion is reburied without further processing, this landfill mining

operationtypicaltyachievesanoutT0%volumereduction.Facilityoperatorsconsiderin8the
establishment of a landfil mining and reclamation program must weigh the several benefits and

drawbacks associated with this waste management approach

12
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for Utilization of Recovered Land:

oncompletionofBiominingoftheMsWthelandrecoveredissupposedtotreatedforitsstabilityand
can be used for many different applications as per the prioritv of ULB' In t?*h *"-r.-1:-t-itl-:t:it],T:1

lands were used for building commercial complex, constructing stadiums, subway stations and secured

landfill sites.

ln case of NNMV the land the surroundings of the dumpsite are developing in modern residential

buildings. NNMV can plan to construct a full-iedged solid waste Management facility complex involving

CompostPlantfororganicwaste,Bio.methanationplantforslaughterhouseWaste,WastetoEnergy
plant for mixed waste, Leachate Treatmunt elant, sanitary Landfill site and all other ancillary facilities' A

permanent green belt may also n" pfunn"O to tn'u'" tirat there is considerable amount of effort to

attract flora and fauna at trre site. n similar greenfield project has been executed at saligao in Goa after

sio-.ining by Hindustan waste Management corporation Private Limited' Goa'

operational cost of Landfill Mining:

The best model that the ULB can adopt would be on DBFOo (Design, Build, Finance, Own and Operate)

Model wherein we do not seek any funding from the uLB',s for capital expenditure' since, all machines

aremobile,exceptforcivilfoundationsandstructural'thecontractorwouldbeabletoretrievethe

"niir. 
,", ot.qripr"n, once the project is completed' Again' a ULB does not require Landfill Mining

machinery once the project is complete, so we have embarked upon this kind of model'

The operational cost has two components, namely:

1. Cost for Stabilization, SeBregatlon and Processing

2. cost for responsible disposal of aggregates

NNMV has to take a call on whether it is interested in completely outsourcing the process oI take care of

disposalofaggregateswiththem.RDFcanbeideallyutilizedifthereisanyfutureproposalforNNMVfor
settingupaWasteto-Energyplant'TheAgreementwiththeconcessionairecouldbesuchdesigned
mentioning that the company would be obiigat"d to utilize the RDF that is being generated from the

Bio-mining Process.

Theinertmaterialthatisgeneratedcanbeutilizedforsoilcoverfortheexistingwaste,road
embankment, building parks, filling up low lylng areas'

cost for stabilization, segregation andProcessing will vary between Rs: 600 to Rs' 675 per MT and cost

forresponsibledisposalofaggregates,inNNMVthesamewouldvarybetweenRs,l,600toRs.lTsoper
MT.

Project Cost:

ln reclamation project of dumpsite the capex involved is only on the machineries which are modular and

movable, thus, post reclamation the machineries are transferred to the another site and as such the

operator does not wish to have a capex support on such projects' Thus' the project cost will be on the

opEX for the entire reclamation act;vities i.e. (total legacy waste) x (total estimated opex) = (total

project cost).Thus, OPEX estimation is as under:

1,1
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Bio-Mining Cost:

and Stabilization

Finance & Ad ministration

ffi(lncludes machinery

Maintenance, fire management, leachate treatment' online

monitoring and Pre/Post/lnterim assessment studies

rot"i gio-wlining cost Per Ton

Total cost
(ln INR)

Total Qw. of waste

Total qty. of RDF

Total Qty, of lnerts

Total cost to

B. Disposal Cost:

Total estimated legacy waste at identified dumpsites:

Total estimated Opex cost Estimation (A+B) :

Total Project Cost of dumpsite remediation/ reclamation:

Approx.

Here, it is clarified that the

calculation.

estimated legacy waste is derived post topo-survey and through statistical

Other Proiect SPecific Benefits:

Real Estate:

The total land area that would be reclaimed as a result of Bio-mining at NaglaKolhu is"" "'. acres and the

current commercial value p.,. ;;'" ;i ;;; dumpsite is ns::: ":1r""'':r; Hence' the real estate cost itself

works out to be Rs.'.'...... against the Proiect Cost of Rs'26'48 Crore'

15

/

Rs. 26.48 Crore



relief from Fire, Odour and Flies

SincethefirststepofBio.miningwouldinvotvestabilization.ofthedumpsitethustheresultingfire,
odour and fry problems *irr o" iaar."""'i'*iin'.'.'n:::^9,Y':]':i^:f^l:: f::"'the 

process wourd

:::L:l:J'Jo:ff,';'J;;;"'*t prootems ort'e NNMV on a rons-term basis'
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TON (lN INR)

Material
and Stabilization

Finance ano Administration

Miscellaneous & Contingencies (includes

machinery maintenance, fire management'

teachate treatment, CCTV surveillance, Online

Monitoring and Pre/Post/lnterim assessment

siudies)

Contractor
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