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From the Editor’s Desk
Urban India is facing an ever increasing challenge of providing incremental infrastructural needs to a growing urban 
population. According to the 2011 census, the population of India was 1.21 billion; of this 31% live in cities. It is further 
projected that by 2050 half of India’s population will live in cities.

With this increasing population, management of Municipal Solid Waste (MSW) in the country has emerged as a severe 
problem not only because of the environmental and aesthetic concerns but also because of the sheer quantities gener-
ated every day. According to Central Pollution Control Board 1,27,486 TPD (tons per day) of Municipal Solid Waste was 
generated in India during 2011-2012, with an average waste generation of 0.11 kg/capita/day. Out of the which, 24.11% 
is recyclable.

To achieve sustainable integrated waste management, it is necessary to implement the R policy, i.e., Reduce, Reuse 
and Recycle. This issue illustrates on the benefits, technologies used and success stories of recycling.

The main environmental benefit of recycling is reducing the greenhouse gas emissions. Manufacturing new products 
from the recycled material rather than one always results in lower CO2 emissions. Apart  from cutting emissions that 
contribute in global warming, recycling has the benefit of preserving natural resources.

Dr Amiya Kumar Sahu
NSWAI Envis Coordinator
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National News

Attero mops up more 
money for expansion

NEW DELHI: In a 
bid to expand its 
base, electronic 
waste manage-
ment firm Attero 
Recycling has 
raised Rs 100 
crore in a fresh 
round of equity 
funding, led by 
private equity firm 
Forum Synergies, 
as the company 
looks to expand 
its presence in In-

dia and abroad. The latest funding comes more than a year, 
after the Noida-based Attero entered into negotiations with 
potential risk capital and strategic investors, a list that in-
cluded clean technology-focused funds and the US-based 
waste management. 

‘Recycle and get rebate 
on property tax’
THANE: To tackle the never ending garbage issue, the 
Thane civic body has appealed to the housing complexes to 
help them in managing waste. The TMC, in its effort offered 
a rebate of five per cent in property tax to those working 
on reducing quantity of waste through reduce-recycle-reuse 
method to more than 50 per cent. Besides, those helping 
the corporation in curtailing the waste to an extent from 25% 
to 50% will get 3 per cent rebate in property tax. This will 
help civic body to save a substantial amount that is being 
spent in transportation of a huge chunk of waste to far flung 
areas due to lack of proper dumping ground in the city. 

India’s first plant for 
construction waste
NEW DELHI: Over the last five years, India’s first 
and only recycling plant for construction and dem-
olition (C&D) waste has saved the already-polluted 
Yamuna and the overflowing landfills of Delhi from 
15.4 lakh tonnes of debris.

A Ministry of Urban Development circular on 
June 28, 2012, directed States to set-up such 
facilities in all cities with a population of over 10 
lakh. But, till now the existing facility at Burari is 
the only one. In the past few months, efforts are on 
to increase the plant’s production, as well as set 
up more facilities to reduce the amount of waste 
dumped at landfills. The erstwhile unified Munic-
ipal Corporation of Delhi (MCD) had started the 
plant in 2009, with Infrastructure Leasing & Finan-
cial Services (IL&FS) operating the 10-acre site at 
Burari at Jahangirpuri in North Delhi.

With near-constant buzz of construction activity 
across the Capital, 5,000 tonnes of waste is pro-
duced by building, demolition and land-clearing 
activities every day. Though the plant was set up 
with 500 tonnes per day (TPD) capacity, it has more 
than doubled today.As of now, most of the C&D 
waste produced in Delhi ends up being dumped 
along the Yamuna or in the Ridge area. Making 
recycling difficult, it is usually mixed with munici-
pal solid waste. The IL&FS facility gets mixed C&D 
waste from 28 designated points in three zones 
of the North Corporation, which pays for transpor-
tation. The civic body collects and transports the 
waste to the plant from the remaining of the areas.

Once at the plant, the waste is segregated into 
big concrete pieces, mixed C&D waste as per size 
and unrecyclable materials like plastic and wood, 
which are sent to a waste-to-energy plant in Okhla.

The plant uses manual segregation for bigger 
plastic pieces as well as a magnetic separator for 
metallic objects. The waste is crushed, washed 
and used to make ready-mix concrete, kerb 
stones, cement bricks, pavement blocks, hollow 
bricks and manufactured sand. Over the years, 
Mr. Singh said, the process has been tinkered with 
as the amount of sand in the mixed waste has in-
creased. Not only does the plant reduce the load 
at landfills, it is also better for the environment as 
it uses treated effluent supplied from the Delhi Jal 
Board. Officials in the North Corporation are hop-
ing that the capacity of the plant can be increased 
and the C&D waste in the remaining three zones 
can also picked up by IL&FS. Standing Committee 
chairperson Mohan Bhardwaj said such facilities 
should be encouraged as they can help control 
Delhi’s garbage problem.
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International News

PET gets govt backing
NEW ZEALAND: The New Zealand government is to make 
$4 million of funding available to Wellington manufacturer 
Flight Plastics for the construction of a recycling facility that 
will turn plastic waste into food-safe packaging. The money 
was awarded to Flight Plastics by the government’s Waste 
Minimisation Fund. According to New Zealand’s govern-
ment, around 17,000 tonnes of polyethylene terephthalate 
plastic (PET) plastics are consumed in the country each 
year, typically in products such as soft drink bottles, and 
fruit and vegetable punnets.

Public recycling bin hit 
Wales
BRITAIN: An away from the home recycling scheme in 
Wales, UK has diverted around 500 tonnes of waste away 
from landfill and into recycling facilities. The Welsh Gov-
ernment funded scheme has provided £497,000 via WRAP 
Cymru to a range of community and commercial organisa-
tions to buy recycling bins and promote recycling, to enable 
more people to recycle when out and about in Wales. 
Under the scheme recycling bins have been installed in 
public places by local authorities, sports venues, university 
and event management companies, as well as Bron Afon 
Housing Association, which installed recycling bins in shop-
ping centre areas and playgrounds it manages. 

Norwegian recycling, bi-
ogas facility bags award
NORWAY: German recycling equipment manufacturer, 
Stadler, has won an award from the German-Norwegian 
Chamber of Commerce Business Award for its design and 
manufacture of a fully automated Municipal Solid Waste 
(MSW) recycling and anaerobic digestion biogas facility. 
The plant, which Stadler said is the first of its kind in the 
world, is located in Oslo, Norway and is capable of process-
ing capacity of 30 tonne of MSW per hour. Completed in just 
three months, the equipment manufacturer explained that 
the facility contains 14 NIR optical sorting units, over 300 
tonnes of steel and 1300m2 of walkways, covering six floors 
and reaching 15m in height.

New sensor system for 
metal recycling
MUNICH: Sensor based sorting specialist, TOMRA Sorting 
Recycling used the recent IFAT exhibition to launch its new 
generation of its TITECH finder sensor based metal sorting 
system. Demonstrated on the TOMRA stand, the company 
said that the new TITECH finder features the its proprietary 
DEEP DATA technology, which allows the continuous col-
lection, processing and analysis of multiple metal object 
data. According to the recycling equipment manufacturer, 
the DEEP DATA system has been combined with its existing 
SUPPIXX® image processing technology, which enhances 
electromagnetic sensor resolution and allows greater rec-
ognition accuracy.



SEPTEMBER / 2014
www.nswaienvis.nic.in 5

Recycling 
Cycle

Recycling is the process of collecting and processing materi-
als that would otherwise be thrown away as trash and turning 

them into new products. Truly successful recycling involves 
minimizing waste along the entire life cycle of a product, 

from acquiring raw materials to manufacturing, using 
and disposing of a product. Most environmental im-

pacts associated with the products we buy occur 
before we open the package, so buying products 
made from recycled materials is just as important 
as sorting waste into the right bins.
Recyclable materials:
Aluminium, Asphalt, Concrete,  Copper,  Cot-
ton ,Ferrous metals, Glass, Gypsum, Paper, 
Plastic, Refrigerant, Scrap, Timber ,Vegetable 
oil , Water

Steps to Recycling Materials
Collection and processing
There are several methods for collecting 
recyclables, including curbside collection, 
drop-off centers, and deposit or refund pro-
grams. After collection, recyclables are sent 
to a recovery facility to be sorted, cleaned, 
and processed into materials that can be 
used in manufacturing. Recyclables are 
bought and sold just like raw materials.

Processing
More and more of today’s products are being 

manufactured with recycled content. Common 
household items that contain recycled materials 

include:

•	 Newspapers and paper towels;
•	 Aluminum, plastic, glass soft drink bottles;
•	 Steel cans; and
•	 Plastic laundry detergent bottles.

Purchasing recycled products
By buying new products made from recycled materials we help 

close the recycling loop. There are thousands of products that 
contain recycled content.

•	 Aluminum cans
•	 Car bumpers
•	 Comic books
•	 Glass containers
•	 Newspapers
•	 Paper towels
•	 Steel products
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Benefits 
Recycling has a lot of benefits that can help people and 
save the environment as well. Its importance can be ob-
served in many different ways:

Saves the Earth
Recycling products helps the environment. For example, we 
know that paper comes from trees and many trees are be-
ing cut down just to produce paper. By recycling, we lessen 
the number of trees that are cut down. Products made from 
raw materials that came from our natural resources should 
be recycled so that we can help preserve the environment.

Saves Energy
It takes less energy to process recycled materials than to 
process virgin materials. For example, it takes a lot less en-
ergy to recycle paper than to create new paper from trees. 
The energy from transporting virgin materials from the 
source is also saved. Saving energy also has its own ben-
efits like decreasing pollution. This creates less stress on 
health and our economy.

Mitigate Global Warming and Reduce Pollution
By saving energy in industrial production through recycling, 
the greenhouse gas emissions from factories and industrial 
plants are lessened. The use of fuels that emit harmful gas-
ses during production is also minimised. Recycling non-bi-
odegradable waste (rather then burning it) will contribute a 
lot to help reduce air pollution and greenhouse gasses that 
depletes the ozone layer.

Reduces Waste Products in Landfills
Landfills are mostly composed of non-biodegradable waste 
which takes long time to decompose. By recycling, we can 
lessen the waste materials that are placed into landfills and 
we are able to make the most out of these materials. There 
are many companies out there that help reduce the problem 
of overfilling landfills by offering options like ink cartridges. 
When consumers seek out companies that have estab-
lished green practices, like Carrot Ink, the consumer wins by 
not only helping the environment but also by saving money.

Helps you Save Money
Recycling saves money. You can sell recyclable materials 
to organizations that are willing to buy it. Using products 
that are recycled lessens expenses. At home, you can recy-
cle biodegradable waste like eggshells, vegetable and fruit 
peelings and use them to fertilize plants. 

PET reuse
Bottles made of Polyethylene terephthalate (PET, sometimes 
PETE) can be “recycled” to reuse the material out of which 
they are made and to reduce the amount of waste going into 
landfills. However, they are not truly recycled since plastic 
beverage bottles must be made from virgin plastic. PET is 
semiporous and absorbs molecules of the food or beverage 
contained, and the residue cannot be removed; heating the 
plastic enough for sterilization would destroy it. Beverage 
company Naked_Juice switched their line to recycled PET 
(rPET) packaging in 2009. In many countries, PET plastics 
are coded with the resin identification code.
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Most of the recyclable waste is collected by the informal 
recycling sector (Kabadiwala) in India before it is collected 
by the formal system. The informal sector recycles some 
percentage of formally collected waste too from transfer 
stations and dumps. The informal sector recycles 20.7% of 
recyclables from the formal system, which compares fairly 
well with the best recycling percentages achieved around 
the world. It has to be observed that this number excludes 
the amount of wastes this sector recycles from MSW prior to 
collection, which is generally not accounted for and can be 
as much as four times the quantity recycled from formally 
collected waste. This implies an estimated overall recycling 
percentage of 56% of recyclable wastes generated. This is 
a very high percentage, considering that the recycling per-
centages achieved by many infrastructure-intensive central-
ized waste management systems in Europe and US are only 
about 30%.

Recycling Percentage
Highest rates across globe

Country   % of Waste Recycled

Switzerland  52 %          

Austria   49.7 %

Germany  48 %

Netherlands  46 %

Norway   40 %

Sweden   34 %

United States  31.5 %

Source: BBC

India
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Paper Recycling
In India only about 20% waste paper is being currently re-
covered annually. Low recovery is on account of alternate 
use of paper in wrapping, packing, etc. Lack of source seg-
regation results in waste paper getting contaminated and 
becoming unusable.

In comparison in developed countries the percentage of 
recovery of waste paper is very high. For instance in Ger-
many it is 73%, Sweden 69%, Japan 60%, Western Europe 
56%, USA 49% and Italy 45 %.

Fifty percent of the industry’s requirement of waste pa-
per is met through import which is on increase. India lacks 
collection, sorting and grading system of waste paper for 
proper utilization. Government intervention is necessary to 
encourage segregation at source and increase recycling to 
minimise landfill and attendant environmental hazards.

For instance ITC Paperboards and Specialty Papers Divi-
sion launched the waste paper collection programme called 
Wealth Out of Waste (WOW) last year in select areas in Hy-
derabad, Bangalore and Coimbatore and is now expanding 
it to more areas in South India, including Chennai. In Chen-
nai, it has tied up with 30-40 IT companies including Info-
sys, IBM, Wipro which would sell their waste paper to ITC 
for recycling. It also plans to tie up with Residential Welfare 
Associations (RWAs), NGOs and local bodies to expand the 
waste paper collection programme.

Without chemical application, glass can darken in color but, 
will remain glass even after several million years. Therefore, 
disposing it is not advisable.

There are two options in dealing with waste glass. One 
is the application of chemicals to force its decomposition 
and the other is recycling. Forced decomposition is done 
by application of some chemicals used in typical etching. 
Conversely, there are industries specialising in melting the 
glass a second time to produce into other usable products.
 

Plastic Recycling 
Plastic Waste Management begins with understanding the 
waste material composition. Plastics are non-biodegrada-
ble, synthetic polymers derived from petro-fossil feedstock 
and made-up of long chain hydrocarbons with additives. 
It can be moulded into finished products excluding com-
postable plastic or polymer.
The main categories include

Recyclable Plastics (Thermoplastics): PET, HDPE, LDPE, 
PP, PVC, PS,etc.

Non-Recyclable Plastics (Thermoset & others): Multilayer 
& Laminated Plastics, PUF, Bakelite, Polycarbonate, Mela-
mine and Nylon.

Automation

Reception of mixed paper 
and cardboards

Soaking

Chipping by hand

Sun drying

Molding and compression

Mixing with sawdust and or charcoal or coal powder...

Draining

Dosage

Shredding to produce chips

Sorting per types

Cooling and storage

Extrusion and molding

Heating and mixing

Reception of sorted paper 
and cardboards

Reception of sorted dry 
and clean plastic waste

Reception of mixed dry 
and clean plastic waste

Sorting by type

Glass Recycling
Glass is one of the most useful inorganic materials availa-
ble today. It can be made into a myriad of products used 
for man’s daily living. It is an amorphous or non-crystalline 
solid material that can be made of different semi-metallic 
substances, but mostly of molten silica. One of the largest 
productions in the world, glass comprises a large fraction of 
the world’s annual non-biodegradable wastes.

Unlike other inorganic materials such as plastic and met-
al, glass does not decompose naturally. Plastics of rela-
tively flimsy structure can decompose into soil for around 
500 to 1000 years by natural weathering, while metals can 
decompose earlier depending on the level of corrosion 
resistance. Glass cannot be putrefied by natural process. 
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It has been observed that disposal of plastic waste is a se-
rious concern due to improper collection and segregation 
system. However, a few technologies have been developed 
to minimize its adverse effect on the environment. Current-
ly, worldwide accepted technology used for the plastic dis-
posals incineration, though it is not preferred option in In-
dia because it releases toxic gases like chlorinated dioxins 
and furans, raising several environmental issues. CPCB has 
consolidated innovative technical options for safer disposal 
of plastic waste. Before adopting any technology, it is nec-
essary to segregate plastic waste from municipal and other 
solid waste.
The process of road lying using waste plastics is designed 
and the techniques being implemented successfully for the 
construction of flexible roads at various places in India.
•	 Plastic waste collection, segregation & storage
•	 Cleaning & drying of plastic waste
•	 Shredding plastic waste into required size (2 to 4mm)
•	 Stone aggregate (granite, ceramic) heated to around 

160 degree C-170 degree C
•	 Shredded polymer waste (5-10% w/w) is added to heat-

ed stone aggregate for 30-40 sec and mixed for uni-
form coating at surface of aggregate

•	 The coated aggregate is mixed with hot bitumen at tem-
peratures ranges from 155 degree C -163 degree C

•	 The mix (composite) known as waste plastic – aggre-
gate bitumen mix (130 degree C-140 degree C). This 
composite used for road laying at temperature between 
110 degree C-130 degree C.

Co-Processing
Co-processing refers to the use of waste materials in indus-
try process such as cement and power stations or any other 
large combustion plants. Substitution is possible through 
co-processing. Waste material such as plastic waste used 
for co-processing are referred to as alternative fuels and 
raw material (AFR). Co-processing of plastic waste offers 
advantages for cement industry as well as for the municipal 
authorities responsible for waste management. Cement pro-
ducers or power plants can save fossil fuel and raw material 
consumption. In addition, one of the advantages of recovery 
method used in existing facility, eliminates the need to invest 
on other plastic waste practices and to secure land filling.

Conversion of plastic waste into liquid RDF 
(Oil)
Firstly, plastic waste is segregated mechanically from Mu-
nicipal Solid Waste (MSW). This method is not full-proof, as 
along with plastic waste, other lighter material is also segre-
gated. Therefore, the segregated plastic waste is again sent 
through conveyor belt to the t fixed with optical segregation 
device for 100% source segregation of plastic waste. Then, 
the mixed plastic waste is converted  into the more usable 
i.e. Liquid RDF through catalytic pyrolysis. The process is 
termed random de-polymerization as the degradation of 

bonds to break down into monomers occurs randomly. This 
process is utilised for the degradation of plastic to lower hy-
drocarbons. The random de-polymerization is carried out in 
a specially designed reactor, in absence of oxygen and in 
the presence of certain catalytic additives. The maximum 
reaction temperature is 350 degree C. The entire feed mate-
rial is converted into either of the products: Liquid RDF, gas-
es and some sludge. There is no effluent generated in the 
process and the unused hot air from the reactor is released 
through chimney. Steps involved in conversion of plastic 
waste into liquid fuel RDF (Fuel) are given below:
•	 Mechanical segregation of plastic waste from mixed 

MSW dumpyard/storage;
•	 Transportation of segregated plastic waste through 

conveyor belt for optical segregation;
•	 Optical segregation of plastic waste (only HD, LD, PP 

and multilayer packagings except PVC;
•	 Shredding of plastic waste and dislodging dust and im-

purities;
•	 Transportation of segregated (100% plastic waste) into 

feeding hopper (reactor);
•	 Feeding of plastic waste into reactor for random depo-

lymerization in presence of additives;
•	 Collection of liquid RDF (Fuel);
•	 Collection of rejects and solid waste (charcoal).

Metal Recycling
Recycling of metal has gained immense importance across 
the globe as it is the best way to conserve the natural re-
sources found on earth. Metal recycling also saves energy 
and natural resources that are highly utilized to mine new 
metal from virgin ore. Metals that are widely recycled in-
clude steel, copper and aluminum. The best thing is that 
they are reprocessed repeatedly without any alteration in 
their properties, strength and durability.

Hi-tech

Reception of purified 
materials

Weighting Measurement 
and mixing

Melting

Refining 
melting

Melting of 
bulk product

Alloys 
melting

Moulding in 
ingots

Laminating

Delivery to 
transformers
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C & D 
India, like most other countries, is urbanizing speedily, on its 
march to growth and development. Urbanisation inevitably 
leads construction and redevelopment of civil structures. 
The material that is not directly deployed in the process is 
usually termed as “waste”. For a long time, we have been 
dumping this so called waste in landfill sites. Now that the 
place of urbanisation has gathered significant momentum, 
the aggregation of the construction and demolition (C & D) 
waste is also growing, so much so that cities are finding 
difficult to secure places for dumping it. There are growing 
instances of illegal dumping of the C & D Waste in the wa-
ter bodies, roadsides and other public places, which is now 
gathering the proportion of environmental hazard, besides 
public nuisance and a safety concern.

It is now being realized that the C & D Waste can be gain-
fully recycled and reused within the city and, often, within the 
construction sites itself. If such waste is properly recycled 
and reused, it would go a long way in conserving the natural 
resources and reduce the environmental impact in terms of 
land use, illegal dumping, mixing with biodegradable waste 
etc. Proper handling, storage and treatment of the C & D 

Waste are essential for conservation of the raw materials 
and reduction of the non-useable waste fractions. Utilisation 
of the C & D Waste contributes towards sustainable con-
struction. Ministry of Urban Development (MoUD), through 
the Central Public Works Department (CPWD) and the Cen-
tral Public Health & Environmental Engineering Organisa-
tion (CPHEEO), has a pivotal role, along with the Ministry 
of Environment & Forests (MoEF) and the Bureau of Indi-
an Standards in setting the standards for the technological 
options and practices in bringing about sustainability and 
acceptability of the recycling and reuse of the C & D Waste. 
This would call for suitable strengthening of the Munici-
pal Byelaws and the Technical Manuals of the CPWD and 
CPHEEO, besides the Master Planning Laws, including the 
UDPFI Guidelines. In fact, MoUD has already set up Com-
mittee to formulate the standards for the specification of the 
recycled materials for deployment in construction activities 
and has also initiated the exercise of revision of the UDPFI 
Guidelines. Expert consultations would enable strengthen-
ing these efforts. MoUD has also catalyzed collaboration 
with other countries such as MoU between CPWD and SIN-
TEF of Norway in this respect.
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Segregation at Source
Very little segregation happens at source except for materi-
als of value generation or reuse like old newspapers, mag-
azines and books, empty milk sachets, PET & glass bottles 
and waste metal.
When the economic benefit from the quantity of reusable or 
recyclable waste is very little and the income from its dispos-
al is inadequate to meet the cost and effort of segregation 
and environment friendly disposal, the generator dumps it in 
a waste bin along with other municipal wastes.

Rag-pickers and conservancy workers do not harvest 
all that can be reused or recycled from the mixed wastes 
and prioritise the extraction of items that fetch them higher 
monetary value on disposal to a scrap dealer. This is mostly 
because of a limitation in the volume that they can carry in 
person.

Waste generators are polluters and by giving incentives 
for segregation can be used to promote, trigger or motivate 
and as a gimmick but it is not sustainable activity. Genera-
tors receiving incentives for segregation often tend to feel 
that the incentive is too small and they deserve a bigger 
reward for the good work they are doing. 

Lack of service and infrastructure for segregated collec-
tion and recycling in a particular area leaves generators with 
no choice of means of disposal. Segregation and stream-
lining into different waste streams rarely happens in India. 
It is usually a single stream of mixed wastes that reach 
treatment, processing and disposal (TPD) facilities where 
resource recovery is far from optimal.

Material Recovery Facility (MRF) perks
All types of plastic wastes cannot be taken up for recycling. 
Plastic wastes have to be segregated at source or sorted 

from mixed  plastic wastes and washed or cleaned to mini-
mize or remove contaminants before recycling.

Only a part of recycling and resource recovery poten-
tial for manmade materials such as paper, plastic, metal, 
glass, rubber, etc. is realised from informal sector business 
involving scrap dealers, conservancy workers, rag pickers 
and generators with priority given to salvage of materials 
of greater value with the rest being discarded or left uncol-
lected. It is desirable that an MRF is created to absorb and 
replace the existing informal network for optimal recovery 
of materials from waste streams and prevent indiscriminate 
disposal of rejects after resource recovery.

To ensure that the creation of a MRF is not perceived as 
a threat to the livelihoods of those involved in the informal 
sector it would be better to rehabilitate as many of them as 
possible for work at the MRF.

In scenarios where waste is not segregated at source and 
bio-degradable wastes (garbage) such as food and horti-
cultural wastes get mixed with rubbish (recyclables, inerts, 
etc.) and a single stream heads towards a dumping site or a 
treatment, processing and disposal (landfill) facility, an MRF 
has to be created closer to the final point of disposal.

Labour working in the collection and transportation sal-
vage recyclables at the time of collection and during jour-
ney to landfill often encash on recyclables by selling them 
to scrap dealers who have their informal shops on the way 
to the landfill. The MRF should be able to competitively pur-
chase such recyclables from them and wean them away 
from selling it to scrap dealers.

Use of appropriate technology such as conveyors, devic-
es for separation based on size and properties of material 
that have to be sorted would increase investments in MRF 
and reduce labour required for sorting and material han-

Solid Waste 
Management
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dling. The recovered materials have to be further streamed 
for recycling and incineration/thermal destruction/pyrolysis/
gasification for heat/fuel recovery or energy generation.

Limitations
The overs from trammels and sieves used in compost ex-
traction process from mixed wastes are often branded as 
RDF and this finds few or no takers.

Other than size based separation through mechanical 
process, other automated separation processes for recov-
ery of specific materials either for reuse, recycling or raw 
material for RDF are missing and in their absence a labour 
intensive manual process for resource recovery has to be in 
place initially on windrow platforms.

Recovery of recyclables and RDF and their segregated 
storage can be done on windrow platforms and in compost 
plants by pickers from conveyors, overs, and unders and 
from spreading of material in heaps on the platform.

Pickers and sorters can in this way recover a lot resourc-
es from mixed wastes than they can from wastes dumped 
directly on land without processing as well as help in reduc-
tion of waste that goes to landfill.

The only thing achieved with considerable success in 
Integrated Waste Management Projects is weighing and 
recording of weight of MSW (Municipal Solid Waste) on a 
electronic weighbridge and taking digital images of truck 
numbers, loaded/empty pictures of the trucks bringing in 
MSW and settlement of payments to concessionaire by ULB 
on the basis of weight of material handled.

Tipping fee or gate fee for processing and disposal on site 
is provided by local government where the concessionare is 
expected to apply scientific and environmentally safe meth-
ods in recovering resources from, recycling, conversion to 
energy and minimize landfill.
Aerobic composting in open windrows of mixed MSW is very 
expensive and exposed to the vagaries of nature. Therefore 
it is not done sincerely and only a token production and a 
small fraction of potential of recoverable resources is real-
ised.

Non recyclables plastics and paper, cloth, wood etc. can 
be subject to thermal destruction, pyrolysis or gasification 
for fuel production or energy generation and if investments 
in unit to do this will take time to be made, such RDF materi-
al can be processed or bailed suitably and used by cement 
plants as an alternative fuel.

Avoid the need to carry around low value material over 
long distances, recover resources from waste closer to 
source.

Reduce collection and transport (C & T) costs by recov-
ering resources closer to source (point of generation) as 
this consumes most of the budget available for waste man-
agement and eats into resources that could alternately be 
invested for creation of appropriate infrastructure for waste 
minimization through resource recovery.

Creation of infrastructure for recovery of resources closer 
to source of generation will prevent the need to carry low 
value material in diesel burning trucks and dumping them in 
a place at the outskirts with inadequate infrastructure and lit-
tle ability to recover resources from material that’s dumped 
over there.
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    2007-08 2008-09 2009-10 2010-11  2011-12  2012-13

Waste Generated  3,52,970  4,90,180  5,78,865  6,38,40  56,63,796 6,82,405

Waste Recycled  3,49,264 4,84,287 5,77,766  6,37,452  6,62,978 6,81,129

Percent Recycled  98.90%  98.80%  99.80%  99.80%  99.90%  99.80%

Un-recycled waste 3,706  5,893  1,099  953  818  1,276

Wastes as raw materials 1,63,245  1,25,337  1,25,931  1,19,002  1,15,414  1,18,462

Recycling footprint (%)* 145  124  122  119  117  117

* Waste Recycling footprint (%): (Waste recycled + external waste used as raw material) X 100 /Total waste

ITC 
Since generation of waste cannot be completely eliminated 
due to limitations in processes or technology, all ITC Busi-
nesses/Units are mandated to ensure recycling of entire 
(100%) waste generated. This not only conserves precious 
natural resources and energy but also prevents waste from 
reaching landfills, with all its attendant problems like health 
hazards, increase in GHG emissions, soil and ground water 
contamination, etc.

Waste Destination
We have ensured recycling of 99.8% of the total waste gen-
erated in all the ITC business units.

It is noteworthy that ITC’s unit at Bhadrachalam, which is 
India’s largest integrated Paper & Paperboards mill, recy-
cled 99.9% of its waste in 2012-13.

In 2012-13, it generated 2,87,950 tonnes of fly ash, (42% 
of total waste in ITC), 100% of which has been utilised for 
brick making and cement manufacturing. In line with our 
commitment to consolidate our waste recycling positive sta-
tus, many of our units, have already achieved total recycling 
of waste generated out of their operations.

The following Units reused/recycled the entire waste 
(more than 99%) generated from their operations:

Cigarette factories at Munger, Bengaluru, Saharanpur, 
Kolkata and Pune, Paperboards & Specialty Papers Units at 
Bhadrachalam and Tribeni, Personal Care Business Units at 
Haridwar, Foods Business Units at Haridwar (Snacks) and 
Pune, Packaging & Printing Business Unit at Tiruvottiyur and 
many more.

Waste Used As Raw Materials
The high degree of recycling achieved across ITC’s Units 
together with the use of post consumer waste by the Pa-
perboards and Specialty Papers Units at Kovai and Bhadra-
chalam create yet another positive environmental footprint.
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Out of 35,000 million tonnes garbage generated 
in Indian metros, it is estimated that about 30% 
is recyclable, comprising paper, plastics, metal 
and glass. Recycling has emerged as the only 
viable solution to meet the challenge of dispos-
ing waste in an eco-friendly way. This can ena-
ble the overall load on landfills to be reduced to 
10,500 tonnes per day in Indian metros by sim-
ple steps taken by all the responsible citizens for 
source segregation of recyclables. To inculcate 
the habit of source segregation and recycling 
among school children, housewives and general 
public as well as industries and business enter-
prises, ITC initiated a programme called WOW 
– Wealth Out of Waste.  While shouldering the 
responsibility of collecting dry waste, ITC takes 
up recycling of paper while plastics are given to 
the respective industries. 

ITC launched its Wealth out of Waste pro-
gramme to discourage recyclable waste from 
going into landfills or getting burnt which pol-
lutes the environment. WOW is designed to 
manage waste from individual households and 
civic bodies. As per a study conducted by ITC, 
on an average an Indian city generates around 
2,500 tonnes of waste every day. Since there 
is hardly any recycling, the waste is used as a 
landfill, causing large scale air and water pollu-
tion.

Today, the WOW movement has spread its 
tentacles across Hyderabad, Bhadrachalam, 
Chennai, Bangalore, Cochin, Coimbatore and 
Madurai, enjoying the support of over 3 million 
citizens; 500,000 school children, 350 corpo-
rates, more an 1,000 commercial establishment 
and around 200 industries. Plans are underway 
to extend the programme to other cities and ma-
jor towns and draw more people within its em-
brace.The collection of recyclable waste paper 
during 2013-14 by WOW is 26000 MT.

 ♦ The energy saved from recycling one aluminum can will operate a computer for three hours
 ♦ Recycling one aluminum can save enough energy to run a TV for 3 hours-or the equivalent of a half gallon of gasoline
 ♦ We use 80,000,000 aluminum soda cans every year
 ♦ If all our newspaper was recycled, we could save about 250,000,000 trees each year
 ♦ Recycling a stack of newspapers just 3 feet high can save one tree
 ♦ The energy saved from recycling one glass bottle will operate a 100-watt light bulb for 4 hours
 ♦ Every month we throw away enough glass bottles and jars to fill up a giant skyscraper
 ♦ Glass can be recycled an infinite amount of times
 ♦ Each of us generates on average 4.4 pounds of waste per day

Facts

WOW



SEPTEMBER / 2014
www.nswaienvis.nic.in 15

Attero Recycling
Nitin Gupta, CEO and cofounder of the Indian recycling 
company Attero, has a simple mantra: “We believe it’s not 
waste, until it’s wasted.”

In the case of Attero, waste refers to electronic waste, or 
“e-waste”, which includes discarded computers, mobile 
phones, TVs and home appliances. While these items may 
have a limited life span, the metals inside them don’t, and 
when recycled properly can be used over and over in new 
devices.

Currently, a half million tonnes of e-waste is discarded 
each year in India, but almost 95% is still recycled in the 
informal sector, according to recent estimates. Typically, the 
neighbourhood kabadiwala, the Hindustani term for junk 
dealer, collects the material. Then using crude extraction 
methods, such as acid stripping and open burning, workers 
recover small amounts of reusable metal. Anything left over 
is thrown in the local water stream or scrapyard.

Not only is the process inefficient, it is harmful to the en-
vironment and to the people involved, mostly women and 
children who work with no protective gear.

Recognising the opportunity to turn an environmental dis-
aster into a business plan, Gupta and his brother launched 
Attero, Latin for “waste,” in 2007. Today, Attero is the leading 
e-waste recycler in India, according to Gupta, handling al-
most 500 tonnes of e-waste every month.

The company’s success is based on its widespread 
collection system, now operating in 22 states across the 
country, and its innovative, four-stage recycling technology, 
which recovers valuable metals – rare earths, precious met-
als and base metals –without fouling the local environment.

Its process is also cheaper than existing methods, says 
Gupta, so it can operate profitably in areas with limited 
amounts of recyclable material to feed the process.

Beyond the innovative technology, a strong social mission 
also drives Attero. This year, the company partnered with the 
International Finance Corporation, a member of the World 
Bank Group, to launch the Clean E-India Initiative, an effort 
to integrate informal waste collectors in an organised supply 
network. “These people don’t lose jobs, we don’t displace 

them,” says Gupta. Instead, “The people who are being for-
malised end up making three times more than they were 
before.” Attero also stages educational events at schools to 
raise awareness about the hazards of e-waste and organ-
ise collection drives. For electronics manufacturers, Attero 
offers a cheaper source of these critical metals compared 
with buying virgin metals extracted from mines. “The cost of 
extraction of gold from e-waste is at least 40% less than the 
lowest-cost gold mine in the world, if you have figured out 
the technology,” he notes.

It appears, Attero has figured it out. Its revenues will reach 
about $27m this year and are growing quickly. The compa-
ny’s unique recycling process is currently patent-pending. 
Gupta and his brother have plans to expand operations to 
other developing countries and eventually to big markets 
such as the US. “As the demand for electronics increases, 
so will the demand for these metals,” says Gupta. “A sus-
tainable future is when a percentage of this demand is met 
with a recycled stream.”

The Process
Attero’s recycling process is a balance between disassem-
bly, mechanical separation of complex materials and met-
allurgical treatment, resulting in a minimisation of the labor 
intensive manual disassembly.

First stage: Manual segregation of components, where 
different parts of e-waste are separated.
Second stage: The mechanical separation process is 
applied. In this process, ferrous, aluminum, plastic and non 
ferrous material are initially separated.
Third stage: The plastics are then recycled by Attero 
Group’s innovative plastics recycling process which further 
processes the plastic.
Fourth stage: The non-ferrous metals are sent to Atte-
ro’s metallurgical treatment plant where the non-ferrous 
metals are separated into constituent metals. This allows it 
to achieve higher efficiency and exceed recycling and re-
covery rates across the different WEEE categories. This is 
an indigenously developed process by Attero, a pioneer in 
transforming non-recyclable plastic to carbon black.

Research & Development
Attero Recycling has a research and development wing 
which is continuously working on enhancing the recycling 
process. Batch sampling is done on a continuous basis 
allowing us to analyze the substances and materials from 
the product streams, which have environmental impact in 
downstream processes. This also helps the R&D team to 
make the process more efficient. 

Material Recovery
Material recovery guarantees the destruction of sensitive 
information or hardware through the size reduction, separa-
tion and refinement of individual materials.

Case Study
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http://www.itcportal.com/sustainability/sustainability-report-2013/solid-waste-recycling.aspx
http://www.theguardian.com/sustainable-business/attero-recycling-waste-global-cleantech-100
http://www.articlesbase.com/environment-articles/metal-recycling-facts-7018421.html
http://www.waste-management-world.com/articles/2014/05/new-tomra-sensor-based-sorting-system-for-metal-recycling-facilities.html
http://www.benefits-of-recycling.com/whyisrecyclingimportant/
http://www.waste-management-world.com/articles/2014/08/world-first-norwegian-recycling-biogas-facility-wins-innovation-award.html
http://www.waste-management-world.com/articles/2014/08/pet-recycling-facility-receives-government-funding-in-new-zealand.html
http://www.waste-management-world.com/articles/2014/08/government-funded-public-recycling-bin-scheme-a-hit-in-wales.html
http://www.thehindu.com/todays-paper/tp-in-school/indias-first-plant-that-recycles-construction-waste/article6363368.ece
http://timesofindia.indiatimes.com/city/thane/Recycle-waste-and-get-rebate-on-property-tax-Civic-Body/articleshow/41116428.cms
http://swmindia.blogspot.in/2012/01/recycling-in-india-informal-sector.html

Upcoming Events
ISWA World Congress 2014
Sep 8-11, Sao Paulo, Brazil
Website: https://www.iswa.org

RWM Brasil
Sep 9- 10,Sao Paulo, Brazil
Website: http://www.rwmexhibition.com

Waste Tech India
Sep 10-12, Pragati Maidan, New Delhi
Website: http://www.wastetech-india.com

9 SRTOR 2014 
Sep 10-12, Serbia
Website: http://www.srtor.tf.bor.ac.rs/

NACSEE 2014
Sep 11-14, Providence, Rhode Island, USA
Website:http://iafor.org/iafor/conferences/nacsee2014/

ICBEM 2014 
Sep 15-16, Paris,France, Website: http://www.icbem.org

ENVIRO’14 
Sep 17-19, Adelaide, South Australia, Australia 
Website: http://www.enviroconvention.com

Enviroech Asia
Sep 20_22, Gandhinagar, Gujarat
Website: http://envirotechasia.com

EnerAsia 2014
Sep 26- 28, Gujarat
Website: http://enerasia.in

IFAT India  2014
Oct 9-11, Mumbai 
Website: http://www.ifat-india.com

Asia Waste to Energy Congress 2014
Oct 22-23, Renaissance Beijing Capital Hotel, Beijing, China

Australian Association of Environmental Education 
Nov 2-4, Hobart, Tasmania, Australia 
Website: http://aaee2014.com.au/

Address for Correspondence
Spaze IT Park, B – 1136 C,
Sohna Road, Sector 49,
Gurgaon, Haryana-122001

Phone 
+91 9643802797, +91 9643802791
Visit us at
www.nswaienvis.nic.in, www.nswai.com
Email us at
nswai@envis.nic.in, nswaindia@gmail.com
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