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MATHURA NAGAR WASTE PROCESSING COMPANY LTD.
Ref: MWP/15-16/472 Dates; 27 July, 2038
To,
" pr. A.K. Gupta,
Scientist-C, Regional Office

niinistry of £nvironment, Fores
Kendriya Bhawan, 5t Floor, Sectof S

Aliganj, Lucknow-116024 .
Fax: 05222326696, 2324025 :
Subject: Environmenta! Clearance for Salid Waste'Mana ement Scheme in Mathura

Dear Sir,

(Central Region)
¢ & Climate Change

d 12.6.2015 and Letter

CL—UP/137/2015/ 324 date
t was srated

pove cited project. |
he compliance report,

r 'no. VII/Env/S
26.6.2015 rggardlng a
WPCL shall be submitting t
tter MNWPCL/2013»14106-
ining and complying all

This letter is in reference of your lette
from Mr. A.K. Rai 442 /M.Pr. Ni-8/G 8-10/02 dated
that Concessionaire i.e. MN

in above referred letter

ated the project vide our le

we would like to submit that we ‘have termin
02/441 dated 07.06.2014 but during our pre termination period, we were mainta
the Specific and General Conditions as stated in the EC letter issued by MoEF vide letter
438/SEAC/208/2008 dated 20.3.200°.
rt and other statuary

minated by MNWPCL s0 compliance Repo

s been fter
rity or Mathura Nagar Palika

d by the competent Autho parishad.

aid project ha

Hence, as the s
be complie

compliance are to

Th_anking You.
yours Faithfully,

. i ‘
Authorized Signatory

Mathura Nagar Waste Processihg Co_rnbany Limited

cc: ‘ -
, 1. Executive office, Nagar palika Parishad, Mathura
W 2 Project manager, Unit-17, C&DS5, UPJN, Mathura

@\\"Q(\g

‘Mathura Nagar Waste Processing Company Ltd.
Nagla Kolhu Road, Laxmi Nagar, Yamuna par, Mathura 281001 '
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f Ubjective:

% \With an aim to make India clean, the Swachh Bharat Mission (Urban) was launched by the Government of

India on 2nd October 2014. One of the key goals of the mission is to achieve 100% scientific processing of
Municipal Solid Waste (MSW).

As per the goals and objectives of the Swachh Bharat Mission, Nagar Nigam Mathura-Vrindavan, Mathura wish
to undertake Bio-mining of landfill located at Vill. NaglaKolhu, Mathura.

Salient details of the said landfill are as below:
a) Size of Land — 15 Acre.

b) Estimated amount of waste already collected at dumpsite 150,000 MT (Approx.).
¢) 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),
which is disposed in the open area of Solid Waste Management Plant located at NaglaKolhu, Mathura, site
having total area of 15 Acres, out of this untreated waste is dumped in 10-acre open area, which was
established as an Integrated Waste Processing Plant in 2012. The capacity of existing plant is 140 TPD waste
processing plant was installed for processing of incoming waste, whereas a small Sanitary landfill covering an
area of 15,000 Sgm was developed to fill the residual inert coming from processing plant. The Plant of
NaglaKolhu was become operational for use 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.

The focus of this project is scientific disposal of dumped waste at the processing site NaglaKolhu, Mathura City
through following options. Nagar Nigam is going to stop unscientific disposal on the site. This project aimed to
dispose dumped waste in the scientific manner and to restart the existing Integrated Waste Processing Plant.
Although a significant portion of the deposited material shall have decomposed already or may be burned. Itis
estimated that still some amounts of biodegradable material have remained;NNMV intends to decompose the
remaining biodegradable portion in scientific manner and proper disposal of non-biodegradable substances as

well as inert material.
Existing Technologies for Dumpsite Remediation:

Below are the existing technologies used all over the world for Dumpsite Remediation:
e Bio-mining
o Capping of landfill

e Power from Landfill Gas

Evaluation of the Above Models:

On the detailed understanding of the above Remediation models for NaglaKolhu MSW Dump which is a mix
waste the most suitable model of remediation of Dump at NaglaKolhu is Bio mining.

Bio-mining:

* Bio-mining/ Landfill-mining and reclamation (LFMR) is a process whereby solid wastes which have previously
been land-filled are excavated and processed. The function of landfil! mining is to reduce the amount of .




Jill mass encapsulated within the closed landfill and/ or temporariy remove hazardous material io allow
stective measures to be taken before the landfill mass is replaced. In the process, mining recovers valuable
_ecyclable materials, a combustible fraction, soil, and landfill space. The aeration of the landfill soil is a
secondary benefit regarding the landfill's future use. The combustible fraction is useful for the generation of
power. The overall appearance of the landfill mining procedure is a sequence of processing machines laid out
in a functional conveyor system. The operating principle is to excavate, sieve and sort the landfill material.

The concept of mining was introduced as early as 1953 at the Hiriya landfill operated by the Dan Region
Authority next to the city of Tel Aviv, Israel. Waste contains many resources with high value, the most notable
of which are non-ferrous metals such as aluminium cans and scrap metal. The concentration of aluminium in
many landfills is higher than the concentration of aluminium in bauxite from which the metal is derived.

India’s innovative approach to land reclamation of old waste dumps by Bio-mining eliminates leachate and
landfill gases by shaving off old waste from the top down, or from one side in cliffs, and forming the loosened
waste into bio-treated aerobic windrows for almost total separation of waste leading it t0 scientific method of
reuse or disposal of separated products. Ultimately the land is reclaimed.

Advantages of Bio- mining:
This has many benefits, described below, to:

. Increase available post-closure area for a new scientific landfill or alternate use.

« Achieve near-zero emissions of methane and leachate.

. Clear the site of old waste at less than one-tenth the cost of conventional capping and totally avoid
the high annual costs of landfill management, leachate treatment and gas monitoring.

. Drastically minimize the volume of old waste needing permanent purial and the requirement of scarce
jand for this.

+ Recycle both organics and buried recyclables. Organics become converted to soil-enriching bio-earth.

. Achieve all this in 3 year or less, compared to 30-year closure management of old landfills. Site
clearance by bio-mining can commence at many points simultaneously if closure is very urgent.

. Avoid the insurance costs and potential liabilities for explosion-proné capped sites

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

. Reduce the infiltration of precipitation into the landfill to control leachate generation;

. Minimize fugitive emissions of landfill gas through the surface of the cap {in Combination with an
active gas abstraction system); Separate the waste in the |andfill from its surrounding environment.

Bio-mining as a Safe Alternative to Capping:

Bio-mining or bio-remediation of waste dumps to produce near ZERO emissions and ZERO leachate by totally
recovering and recycling all the waste from the levelled site, leaves only limited rejects or no rejects and no
problems for future generations, with maximum recovery or complete recovery of usable space. This is @
recent cost-effective technology fine-tuned in a hitherto developing country. So the initial investment, time
and effort needed to make this very eco-friendly option eligible for Carbon Credits. It is now necessary for all
the bio-mining operators along with the Govt. of India to take the lead in ensuring that this fully well-proven

bio-mining option becomes eligible for Carbon Credits.

Given all the advantages listed above, it is better to abandon all thought of capping as an option for NNMV
and other open dumps and adopt bio-mining instead. Hopefully within a year some progressive Carbon Credit
trader may complete the arithmetic and paperwork for claiming global Carbon Credits via the aco-friendly bio-
mining route, based on the Total Avoidance of potential methane generation from the entire volumes of

waste in landfills which will be stabilized by bio-mining.
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Bio-mining has many win-win benefits, described below, to:

Increase available post-closure area for a new scientific landfill or alternate use.

Achieve near-zero emissions of methane and generation of leachate.

Clear the site of old waste at less than one-tenth the: cost of conventional capping and totally aveid
the high annual costs of landfill management, leachate treatment and gas monitoring.

Drastically minimize the volume of old waste needing permanent burial and the requiremant of scarcs
land for this.

Put to better use both organics and buried inorganics. Organics become convertad to cail-enrizhne
bio-earth and inorganics can be either recycled or converted into plicrnets Fuel.

Achieve all this in one year or less, compared to 30-year closura managermzant of oid iznarills. Sl
clearance by bio-mining can commence at many points simultaneously if closure is very urge’.
Avoid the insurance costs and potential liabilities for explosion-prone capped sites

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

Technology and Process.

Preliminary design and preliminary working drawing, to suggest right type of equipment machinery/
method for remediation of the dumpsite. .

e




minary Design and Working Drawing of Bio mining Proiace
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. above flow chart provides the brief idea aboui the w7000 ciassifications of fina profyols
ptained in the landfill mining the are Fine fractions / Non Combustibles Inerts and Qversized Fractior
there are two major Divisions C & D waste and Combustibies Depending on the efficiency of the
machinery used it is important to understand that the other category is evoived which piay an impoitant
role while evaluating the company is Percentage Rejects this category comes into picture due to certain
limitations of the machinery to effectively segregate the waste,

Parameters:

The adoption of the technology or method for remediation is dependent on the following pa rameters:
s Composition of waste
e Quantum of waste
s Processing Efficiency
e Support Infrastructure
¢ Legal and environmental framework.
s Cost Effectiveness

Composition of Waste:

In general, it has been observed that on analysis of the existing waste large percenteg? {aporox 75%) of
the MSW content consist of Compost and Inerts. The detailed anaiysis by sampling at the various teva
of the existing waste needs to be carried out for deriving the physical and chemical characteristics.

Quantum of waste:

Mathura is a city in the North Indian state of Uttar Pradesh. It is located approximately 50 kiiometres
north of Agra, and 145 kilometres south-east of Delhi; about 11 kitometres from the town of Vrindavan,
and 22 kilometres from Govardhan. It is the administrative centre of Mathura District of Utiar Pradesi.
During the ancient period, Mathura was an economic hub, located at the junction of imporiant caravarn

routes. The 2011 census of India estimated the population of Mathura to be 441,894,

Mathura is the birthplace of Krishna at the centre of Braj or Brij-bhoomi, called Shri Krishna lanme
Bhoomi, literally: ‘Lord Krishna's birthplace'. It is one of the saven cities (SaptaPuri} considered hioly
Hindus. The KeshavDev Temple was built in ancient times on the site of Krishna's birthpla
underground prison). Mathura was the capital of the Surasena ¥ingdom, ruled by Kansa the o

uncle of Krishna.

Mathura has been chosen as one of the heritage cities for HRIDAY - Heritage City Developmant end
Augmentation Yojana scheme of Government of India.

The waste generation in NNMV is 210 Metric tons (2017) and the waste generation is likely to.grow over
the coming years.

There was change of 22.78 percent in the population compared to  population as per 2003 in ire
previous census of India 2001, Mathura District recorded increase of 25.68 percent to its populaticr:
compared to 1991



scessing efficiency:

rhe processing efficiency is of utmost importance for making the decision on adoptior of the
technology. The key aspects related to the efficiency are the foliowing: :

« The origin and quality of the waste (mixed, segregated or non-segregated)
«  Presence of hazardous or toxic waste

+  Category of the technology - Physical, biological, thermal or a mix of three.
«  Time taken for processing the waste.

« Support infrastructure and manpower required for the processing

. Unit cost per Metric Tons for the processing.

Support infrastructure:

The experience in the country in terms of waste treatment range from success stories at the pilot lave!
to the moderate success at the large scale. The success factors can be attributed to tie support
infrastructure and institutional capacity. The projects for waste processing must be tasted for the
following:

+  Engineering feasibility and operations

«  Viability within financial inputs.

»  Man power —technical inputs.

.« Continuous input of the feed for continuous operation of the process.

«  Ease in operations 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 allowable technologies under the MSW2016 Act and necessary
documentation and procedures must be followed for the tendering action. Within the given framework,
the REP and bidding may be adopted. ' :

Cost Effectiveness:

Cost Effectiveness can be calculated on Overall Expenserof the project. Quaniity of Dump process, Yaiue
of Land recovered. investment risk to ULBs.

Evaluation of Variables:

Land requirements for the Technology:

The responses range from the need of land of about 3 Acres to about 30 acres of land for setting up the
Waste to power projects. For Bio mining about 1 acre of land is on average a requirement for 2000TPD
Plant. A few ancillary buildings associated with processing are proposed at the cost of the operaiors.

Details of the R&D, patenting and licensing of the technology, ete.

Bio-mining is tested process and is very suitable. For the Bio-mining process- indigenous technoiogy and
equipment is available. The Waste to energy especially in the bio methanation process is patented to



y

sarch institutions, etc. Licenses and technology transfer may be required for the operationalising the
Jme.

Operation and Management Plan for the Project:

Man power staffing for the project including details of the manpower requirements (killed and
Unskilled) and plans for sourcing such as manpower locally for the project. The plan suitable is for
sourcing the talent locally. The skilled ones are to be brought from their respective joint venture
partners. As the players may not be available at all times, it may be possible not to depend technologies
that require intense, dependence on the foreign technologist. The operation and management costs
include the salaries to the workmen, the maintenance of plant and machinery, etc. This is expressed as
per the per Metric Ton basis.

NNMV Contribution:

Expectations of the private entity for making the waste processing are mapped. The expectations
include the concession period, payment of processing fee, clearances, approvals, Power Connection,
permits and lease of land.

Cost Criteria:

Cost Criteria, Capability of working in indian environment, time bound execution, history, strength, and
experience in India and abroad, financial capability 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 Combustibles, Bio-earth and C&D waste are separated. These
products are of very less commercial value. The major responsibility of entity performing the task of Bio-
mining is to scientifically dispose the recovered material.

Refuse-Derived Fuel (RDF):

RDF consists largely of combustible components of such wastes, as non-recyclable plastics (not
including PVC), paper cardboard, Cotton, labels, and other corrugated materials. These fractions are
separated by different processing steps, such as screening, air classification, ballistic separation,
separation of ferrous and non-ferrous materials, glass, stones and other foreign materials and shredding
into a uniform size, in order to produce a homogenous material which can be used as substitute for
fossil fuels in e.g. cement plants, lime plants, coal fired power plants or as reduction Agent in Steel

Furnaces.

Yet it is the case, that worldwide there is no exact classification or specification which is used for such
materials. Even legislative authorities have not yet established any exact guidelines on the type and
composition of alternative fuels. The first approaches towards classification or specification are to be
found in the Federal Republic of Germany as well as at European level (European Recovered Fuel
Organization). These approaches which are initiated primarily by the producers of alternative fuels
follow a correct approach. Only through a strictly and exactly defined standardization in the composition
of such materials can both production and utilization be uniform worldwide.




use Derived Fuel (RDF) is mainly used as alternative fuel resource in cement factories and Power
Jants. The key consideration in selecting these two for the consumption of RDF is the temperature. For

scientific disposal of RDF it should be burned at the temperature above 900 Degree Celsius.

Generally it is found that the RDF generated from an efficient Bio mining process would have (a)

moisture levels less than 15% and (b) Calorific Value exceeding 2500 Kcal/Kg making them a very good

source of energy alternate to fossil fuels.

Reclaimed Soil/ Bio Earth:

Bio-earth is the fine fraction (4mm to -12mm) received from the landfill mining of MSW. It is the
completely decomposed organic matter and possesses strong water holding capacity. This is helpful for
growth of crops in fields. Thus this fraction of inert can either be conditioned to sell as compost or can
be directly given to nearby farmers for its use in farm. This is also been seen as an excellent supplement
to convert barren lands into fertile and as a filler material for normal and highly quality composts that

are manufactured in the market.
Investigation of Physio-Chemical Characteristics:
It is important tO understand the contents in reclaimed soil as it may contain heavy metals,

biodegradable matter. On the confirmation of waste characteristics the decisions of disposal of bio-
earth can be taken. The following table is an example of waste characteristic study done by Anna

University.

Table 1Physio-chemical cha racteristics of the soil fractions of MSW from PDG

Particula—rs V “Au;cmr % E_xc:‘xvatién ok

Min. Max Ave £ SD Min Max Ave*+SD
Temperature (°C) 3z 39 35%5 34 36 E o
Moisture content (%o} 21.4 52 395+ 95 i9 40 30+ 6.1
pH 7.6 8.6 8.06% 029 7.2 82 7.8+ 0.28
VOM (g/kg) 89 158 | 117+ 21 63 4 111£21
Ash content (g/kg) 342 211 883+ 21 836 937 889+ 21
TOC {g/kg) 52.3 78.8 556+ 9.4 30.2 69.1 532x102
Diy density (kg/m?) 745 1147 965 = 132 809 | 1185 995+ 35

As the material is of very low commercial value in case of Vadodara it can be used for filling up the low
lying areas. As per the Guidelines of NHAI it can also be used for National highway embankment
purpose. ’

The soil that was used as daily and/or intermediate cover during landfilling operations and the degraded
organic matter typically constitutes more than 50% of the material recovered from MSW landfills {ona
weight basis). Potential reuse options for the recovered soil include use as daily and intermediate landfill
cover material (uses inside the landfill) and as construction fill (uses outside the landfill). Other end uses
will be dictated by available markets, the quality of the material, and the regulatory framework for
reuse. The issue that would most likely limit the reuse of mined landfill fines for use outside of the

[94]



Ldfill environment would be the presence of trace chemicals. Given that a large variety of household,
_ommercial, and industrial waste containing chemicals are disposed of in MSW landfills, the potential
“impact of these chemicals on the environment if the mined residues were reused must be considered.
When evaluating the likely chemicals of concern, it should be noted that most organic chemicals should
eventually be biodegraded in the biogeochemical environment of a landfill. Non-degradable chemicals
such as heavy metals, however, will remain in the waste unless leached out. Several investigations
indicate that heavy metals would be retained in the landfill. The concentrations of these chemicals in
the mined material would likely dictate the degree mined residue can be reused outside of the landfill
environment. No federal regulations specific to the reuse of materials mined from a landfill exist. The
reuse of waste materials as a replacement for soil will depend on the regulations and policies of the
individual state or territory where the application is proposed. Typically, the concentration of chemicals
in the fines would have to be characterized to assess the risk to human health from direct exposure of
the material if it is reused in the environment and the risk to groundwater or surface water.

The process used in many states is to compare a concentration that is statistically representative of the
material proposed to be reused (e.g., the 95% upper confidence limit (UCL)) to a health-based risk level.
Health-based risk levels for soil, known as the soil cleanup target levels (SCTLs) have been published by
the Florida Department of Environmental Protection. Two categories are published by the FDEP, one for
residential settings (the more stringent of the two) and one for commercial/industrial settings. These
values are different because a different set of exposure assumptions were used in the risk assessment;
less human exposure is expected to occur in the commercial/industrial setting. If a waste material was
proposed for reuse, a typical process would be to compare the 95% UCL for the constituents of concern
(the list of constituents may be determined on a site-specific basis) to the SCTL to determine
appropriate reuse. For use in commercial/industrial settings, some assurance would need to be provided
that the property where the material was being reused remained commercial/industrial (known as
institutional controls). To evaluate the potential risk to groundwater or surface water, the reused
material may be tested for leachability and compared to the clean-up target levels for groundwater and
surface water.

A limited number of investigations have also been conducted to characterize the chemical
characteristics of materials reclaimed from MSW landfills. Stabilized residues from a MSW test cell in
sweden were characterized for heavy metals. Mercury levels in stabilized residues from a MSW landfill
in Florida have been reported. Kilmer and Tustin (1999) measured the metals content for three solid
waste samples collected from a bioreactor landfill in Worcester County, characterized six samples of
residue from an aerobic bioreactor test cell in Georgia that passed through 19.1-mm and 9.5-mm (3/4-
inch and 3/8-inch) screens for (2005) characterized soil passing through a %-inch screen for samples
collected from a landfill in Florida. Table 2-2 summarizes the heavy metal content of fine materials
reclaimed from MSW landfills for several studies reported analysed three fractions of waste samples
collected from an MSW landfill: a fine fraction (<0.425 mm), an intermediate fraction (>0.425 mm and
<6.3 mm), and a fraction consisting of paper products that could ultimately degrade to a smaller size.
The intermediate fraction consisted of degraded organics such as wood or paper, while the fine fraction
was more soil-like. In general, the metal concentrations were greatest in the intermediate fraction and
lowest in the fine fraction. The effect of sample age on the metals content was also investigated. The
concentrations of several metals were greater in older samples (approximately eight years old) than in
newer samples (approximately t+hree years old). Limitations associated with the land application of
residual soil (composed of the fine and intermediate fractions) were assessed by comparing measured
concentrations to SCTLs. Table 2-2 presents metals content of reclaimed soil reported by Kilmer and
Tustin (1999), Earle et al. (1999), Das et al. (2002), and Jain et al. (2005). Depending on the particular
site, the degree of waste screening, and the type of cover soil, it is not unreasonable that recovered
fines from mined landfills may have viable reuse options outside of the landfill (in addition to the reuse
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Lions inside the landfill such as cover soil). However, site-specific testing to obtain regulatory approval
nould be conducted before reusing these materials. : s

C&D Waste (or Inerts):

The use of these materials basically depends on their separation and condition of the separated
material. A majority of these materials are durable and therefore, have a high potential of reuse. It
would, however, be desirable to have quality standards for the recycled materials. Construction and
demolition waste (inerts) can be used in the following manner:

e Reuse (at site) of bricks, stone slabs, timber, conduits, piping railings etc. to the extent possible
and depending upon their condition.

s 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.

e Larger unusable pieces can be sent for filling up low-lying areas like quarries, clay soil mining
areas and mining site reclamations. - Fine material, such as, sand, 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. It consist of
complete mix of MSW hence cannot be categorized in any of the above. On Storage it can generate
leachate, hazardous gases so it needs to be stored in SLF. 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 NNMYV it important to select the company with technology of zero percent rejects otherwise there
will be expense of making SLF which consumes land, time and money.

Detailed Project Implementation Schedule and Process of Land Reclamation

Schedule of Implementation

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. In the first year, the work
include the processing of the 0.5 lakh tonne waste and 1.0 lakh tonne waste in the second year.

Detailed Project Implementation Schedule

) This time is required for preparing the site, Pre-
Mobilization Period: First 3 months assessment and geotechnical studies, obtaining
requisite licenses, Power connection and handing
over of the site.
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st year (including the 3 months mobilization Processing 0.5 Lakh tonnes
Jeriod)

[%cond Year 7 Processing 1.5 lakh tonnes

The following assumptions have been made while preparing the schedule:

e Undue monsoons can delay the process considerably as Bio-mining requires the material to be
dry for processing.

e Any kind of natural calamities might delay the process as the machineries are not placed in
permanent structures and damages can be disastrous.

e Time taken for clearancesare indicative and might prolong hased on place to place.

Process of Reclamation of Lan_d:

Dumpsite Reclamation or Mining is the process of excavating from operating or closed solid waste
landfills, and sorting the unearthed materials for recycling, processing, or for other dispositions. It is the
process whereby solid waste that has been previously land filled is excavated and processed.

Objectives of Dumpsite mining are as follows:

« Conservation of landfill space.

« Reduction in landfill 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
material from the landfill according to their size by using a screening machine. The oversized materials

are pre-screened by another sorting machine which separates the larger objects like tyres and rocks

from cardboards and other smaller unearthed materials.

Dumpsite mining also provides the opportunity to remediate public health and environmental quality
problems associated with the existing or closed facility (e.g. groundwater contamination). It will allow
the placement of a lining system in unlined dumpsites and landfills so that future processes and solid
waste management activities undertaken at the site might not present any unmanageable risk to public
health and environmental quality.

The key to dumpsite mining operation is a set of conveyers and screens that sorts the solid wastes into
three fractions: oversized material, intermediate-sized waste, and dirt/humus. The oversized materials
consist of recyclable metallic goods, white goods, plastics and rubber. The intermediate-sized materials
consist of partly decomposed organics, combustibles, recyclables and the fine fraction will mostly be
stabilized soil. The main part of the protess 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
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sgnetic separator and the non-ferrous parts using an air classifier, which leaves behind the residue
_nat could be combusted.

In dumpsite mining operations, an excavator removes the contents of the landfill cell. A front-end loader
then organizes the excavated materials into manageable stockpiles and separates out bulky material. A
trommel (a revolving cylindrical sieve) or vibrating screen separates soil (including the cover material)
and solid wastes from the reclaimed waste. Trommel screens are more effective than vibrating screens
for basic landfill mining. The size and type of screen used depends on the end use of the recovered
material. For example, if the reclaimed soil were to be used as landfill cover, a 6.25 mm screen is used
for separation. A smaller mesh screen (2.5 mm) may be used to remove smaller pieces of metal, plastic,
glass, and paper, if the reclaimed soil were meant for construction fill,-or for another end use requiring
fill material with a 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. The success of materials recovery is dependent on the composition of the
waste, the effectiveness of the mining technology and the efficiency of the technology. The recovery of
various materials ranges from 50 to 90% of the waste. The average soil fraction in recovered municipal
waste from landfill tends to be around 50-60%. However, it can vary between 20 and 80% as given in
Table 5.2 depending on moisture content and decomposition rate. The soil fraction could be used as
cover or lining of new landfill. It is suggested by experts that a landfill needs to be 15 years old before a
successful mining project can be performed. The success of a project depends on the composition of the
decomposed waste. :

The non-recyclable part of the intermediate-sized and oversized materials is typically reburied in the
mined area of the landfill. If this portion is reburied without further processing, this landfill mining
operation typically achieves about 70% volume reduction. Facility operators considering the
astablishment of a landfill mining and reclamation program must weigh the several benefits and
drawbacks associated with this waste management approach

12
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Jtions for Utilization of Recovered Land:

On completion of Bio mining of the MSW the land recovered is supposed to treated for its stability and
can be used for many different applications as per the priority of ULB. In South Korea such reclaimed
lands were used for building Commercial Complex, constructing stadiums, subway stations and secured
landfill sites.

In case of NNMV the land the surroundings of the dumpsite are developing in modern residential
buildings. NNMV can plan to construct a full-fledged Solid Waste Management facility complex involving
Compost Plant for organic waste, Bio-methanation plant for slaughterhouse waste, Waste to Energy
plant for mixed waste, Leachate Treatment Plant, Sanitary Landfill site and all other ancillary facilities. A
permanent green belt may also be planned to ensure that there is considerable amount of effort to
attract flora and fauna at the site. A similar greenfield project has been executed at Saligao in Goa after
Bio-mining 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
are mobile, except for civil foundations and structural, the contractor would be able to retrieve the
entire set of equipment 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, Segregation 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 or take care of
disposal of aggregates with them. RDF can be ideally utilized if there is any future proposal for NNMV for
setting up a Waste to Energy plant. The Agreement with the Concessionaire could be such designed
mentioning that the Company would be obligated to utilize the RDF that is being generated from the
Bio-mining process.

The inert material that is generated can be utilized for soil cover for the existing waste, road
embankment, building parks, filling up low lying areas.

Cost for Stabilization, Segregation andProcessing will vary between Rs. 600 to Rs. 675 per MT and Cost
for responsible disposal of aggregates, in NNMYV the same would vary between Rs. 1,600 to Rs.1750 per
MT.

Project Cost:

In 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 activities i.e. (total legacy waste) X (total estimated opex) = (total
project cost).Thus, OPEX estimation is as under:
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A. Bio-Mining Cost:

| SI. No. Description Cost Perﬂ
Ton (In
INR)
1. Power 39
2. Material Handling 182
3. Pre-Processing and Stabilization 65
4, Manpower 67
B Finance & Administration 154
6. Miscellaneous &  Contingencies (Includes machinery 80
Maintenance, fire management, leachate treatment, online
monitoring and Pre/Post/Interim assessment studies
7. Contractor Margin 50
8. Total Bio-Mining Cost Per Ton (A) 637
B. Disposal Cost:
Particulars % InMT Disposal Qty./ | Disposal | Total Cost
Freight Truck | Costper | (InINR)
Cost/ Truck | (In MT) MT

Total Qty. of Waste 150000 '
Total Qty. of RDF 32% 48000 37000 12 3083 | 147984000
Total Qty. of Inerts 68% | 102000 2500 12 208 2121600
Total Cost to Disposal ' 150105600
Disposal Cost per MT (B) 1128

Approx. 1,50, OOOmetrlc tons
Rs. 1765.00/MT
Rs. -2_6.48 ‘Crore

Total estimated legacy waste at identified dumpsites:
Total estimated Opex cost Estimation (A+B) :
Total Project Cost of dumpsite remediation/ reclamation:

through statistical

Here, it is clarified that the estimated legacy waste is derived post topo-survey and
calculation.

Other Project Specific Benefits:

Real Estate:

reclaimed as a result of Bio- mining at NaglaKolhu is.

The total land area that would be
... Hence, the real estate cost itself

current Commercial Value per acre at the dumpsite is Rsii 2
works out to be Rs..cecene against the Project Cost of Rs.26.48 Crore.

()
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srmanent relief from Fire, Odour and Flies

“ Since the first step of Bio-mining would involve stabilization of the dumpsite thus the resulting fire,
odour and fly problems will be addressed within a short duration of time. Hence, the process would

address temporary as well permanent problems of the NNMV on a long-term basis.
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58
SL. COST PER
NO. DESCRIPTION TON (IN INR)
1 Power 39.00
2 Material Handling 182.00
3  |Pre-processing anc Stabilization 65.00
4 Manpower 67.00
3 Finance and Administration 154.00
Miscellaneous & Contingencies (includes
machinery maintenance, fire management,
B8 leachate treatment, CCTV surveillance, Online 80.00
Monitoring and Pre/Post/Interim assessment
studies)
7 Contractor Margin 50.00
637.00

|TOTAL
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