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n 2017, significant progress is being made in transforming I India's economy from one based on predominantly 
imported fossil fuels to a more indigenous, low carbon 
economy centred around renewable energy. Bioenergy 
footprint is constantly increasing over the past decade but 
s�ll a major por�on is not been harnessed. In order to 
contribute esp. towards decarbonising the economy a 
proper strategy is needed, which is not only prac�cal but 
also long las�ng based on sustainability. The new 
possibili�es should also create the jobs and keep an eye on 
growth. At the end of 2017, India might achieve a significant 
electricity genera�on from renewable energy sources but 
the contribu�on of Bioenergy is s�ll not predominant. While 
significant progress is happening, we believe that Bioenergy 
target should be set to remain high on the policy agenda.

This edi�on of the Biogas magazine presents several case 
studies and a compelling narra�ve of the remarkable 
ongoing transforma�on and how Biogas is being produced 
and used – in view of the present and the future Indian 
scenario. A further boost can definitely come to the Biogas 
sector by emphasizing the fine-tuned policies for bio slurry 
and new financing mechanisms. While a small and medium-
size biogas plants, mainly serving the social cause, is 
emerging but simultaneously a robust financing mechanism 
can bring the sustainable energy to the energy poor. 

Presently, India is facing dras�c problems due to moun�ng 
landfills throughout the country, which contains upto 50% 
organic ma�ers. Can the short-term trends that so clearly 
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favor several environmental damage be sustained? Will 
enough financing be forthcoming and in what form to 
rec�fy the problem? Will technological change be rapid 
enough to drive innova�on or should we be proac�ve to 
solve the issue? Will poli�cal commitment endure for 
Landfill reduc�on? A lot of open ques�ons are there to be 
answered. In this regard, Indian biogas Associa�on has 
launched a campaign named "Zero Organic waste to 
Landfill". In support of this a biogas app is launched, which 
at present mainly depicts the biogas poten�al of 200 
different substrates along with mapping of present biogas 
plants and substrates. The next phase of App shall include 
the "Circular Economy" feature, which shall facilitate the 
tracking and proper treatment of the organic wastes. 

Global warming is another issue. Studies suggest that the 
exis�ng commitments may not be sufficient to keep the 
global temperature increase below 2° Celsius, unless we are 
able to consider and grow the global energy transforma�on 
at a fast pace and scale. The momentum of change to 
accelerate the energy transforma�on con�nues but raises 
important ques�ons about the policy, technology and 
financial challenges ahead in Bioenergy. Important 
developments and poli�cal change have created a dynamic. 
Will this momentum be sustained and grow? That is 
certainly our hope. Biogas is a proven commodity in many 
countries. By any reckoning, a fundamental transforma�on 
of the world’s energy and industrial systems is under way 
and this edi�on of Biogas magazine aims to be a thought-
provoking contribu�on to the ongoing need of Bioenergy. 

Follow the course of nature



General Assembly and Workshop on
Waste to Energy

ndia's leading trade fair for Water, Sewage, Refuse and I Recycling IFAT, went underway from 26�� to 28�� 
September 2017 at the Bombay Exhibi�on Centre, Mumbai. 
Over 180 exhibitors displayed their latest product, 
technology and solu�ons. Along with indigenous 
companies, the event saw the par�cipa�on of interna�onal 
companies from Austria, China, Denmark, France, Germany, 
Italy, Malaysia, Netherlands, Norway, UK and US. In the trade 
fair, apart from the exhibi�on, the conference, as well as 
workshops, were organized. High-ranking speakers from 
India and abroad — from poli�cs, business, science and 
research were the backbone for the event. The event 
specially focused on “Waste to Energy” segment showcasing 
innova�on and challenges in such market.

On the first day of the event Indian Biogas Associa�on (IBA) 
ac�vely set the trade fair alive in its workshop on “Bio-
waste”. The workshop was conducted by Mr. Gaurav Kedia, 
Chairman, IBA and Mr. David Wilken, Head of the 
department, “Waste, Fer�liza�on and Hygiene from 
German Biogas Associa�on (GBA). The session highlighted 
the way bio-waste is perceived and managed in Indian and 
German scenario, including the presenta�on on waste 
management cycle (i.e. collec�on, prepara�on, and 
treatment), end usage of waste focusing upon the essence of 
maintaining carbon and nutrient cycle through effec�ve 
digestate management, and safety aspects in Bio-
methana�on plants.

The workshop was a�ended by around 50 par�cipants. 
Par�cipants featured professionals related directly or 
indirectly to the “Waste to Energy” field and found it 
interes�ng as the workshop contained something or the 
other aligned to interest of every par�cipant.

Following the workshop, post lunch, IBA organized its first 
General Assembly. The assembly was only for the members 
of IBA. It also had good par�cipa�on from its members, who 
came from different parts of the country and abroad. 

The welcome note was del ivered by Mr.  Ha�m 
Bhanpurawala, Director-Finance, and the assembly was 
moderated by Mr. Gaurav Kedia.

The welcome note was followed by a presenta�on by Mr. 
Abhijeet Mukherjee, Project Coordinator, IBA. Mr. 
Mukherjee started with the history of IBA and introduced 
the IBA's team. IBA started its journey in 2011 with the 
vision of the promo�ng the Biogas in India in a sustainable 
manner. 

He also explained how the inter-ministry framework works 
and the approach of IBA to carry out the respec�ve 
ac�vi�es. The approach was based on the four main factors, 
which were the membership drive, availability of funds, 
streamlining opera�ons, and innova�ons & learning.
Members were also apprised about the communica�on 

IBA News

Author

Ha�m Bhanpurawala
 Indian Biogas Associa�on

www.biogas-india.com Biogas Magazine  I  Edition 03  I  05



channels of IBA. The quarterly 
Biogas magazine, monthly E-
newsle�er, helpline, and a 
new website were some of 
the communica�on channel, 
which has increased the 
i n t e ra c � o n s  w i t h  I B A ' s 
members and the Biogas 
enthusiasts.  

One of  the  key  aspects 
discussed in the assembly, 

was the prospec�ve journey of IBA and its strategic goals. 
The key a�rac�ons were the launch of the Biogas App, 
presenta�on of Status quo study, first ever Biogas pavilion in 
India, the incep�on of regional working groups, the launch 
of training courses, the incep�on of Bio-energy lab, the 
launch of informa�ve brochure, and vendors cer�fica�ons.

Members appreciated the assembly and provided their 
valuable sugges�ons. Some of them were to organize street 
shows to increase the awareness, reach out the Public-
Sector Units (PSU), prepare an environment of push and pull 
from farmers, conduct more training exercises, especially 
with entrepreneurs.

IFAT has always been instrumental in organizing 
environmental-technology events and following the trend, 

this �me around it was no different. All the sessions were 
highly interac�ve with ac�ve par�cipa�on from the 
a�endees. Overall, the trade fair proved to be an ideal 
pla�orm for the Biogas and Waste to Energy industry to 
congregate, discuss industry challenges, and deep diving 

into possible solu�ons, which would indeed help in 
prolifera�on of industries looking for sustainable solu�ons.
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Sustainable development is the pathway to the future we want for all.
It offers a framework to generate economic growth, achieve social justice,

exercise environmental stewardship and strengthen governance.
Ban Ki-moon



The Biogas App

limate change and Landfill have become important C buzzwords worldwide. Though the need to turn 
towards more sustainable, renewable and greener sources 
of energy is increasing, the change can further be enhanced 
with the help of the technology. Indian Biogas Associa�on 
has launched an app to help people know the intricacies of 
solid waste management from organic perspec�ve. Also, 
how can anyone get the benefits of organic wastes and help 
in achieving sustainability in real terms.

The current features of the “Biogas App” spans calcula�on 
of the biogas and biogas fer�lizer poten�al along with 
substrate and biogas plant mapping. Several addi�onal 
features help the app to ensure the bridging of exis�ng 
knowledge gap in the field. Explicitly, some of the salient 
features of the app are as following:

• The app determines Biogas poten�al (in NCum/MT) of 
listed 200 substrates, which is extremely important for any 
biogas plant,
• The variable moisture content value helps in simula�ng 
the whole biogas and biofer�lizer poten�al,
• It provides the Biogas poten�al results in LPG and 
Electrical equivalent terms,
• It gives useful informa�on in terms of mapping of 
substrate and exis�ng biogas plant,
• It even facilitates pre-feasibility possibility through 
enquiry sec�on,
• It shows the Government policies pertaining to biogas 

sector,
• It provides basic of Biogas understanding, which is easy to 
understand and interpret , and
• A complete sec�on is devoted to the Farmers too, which 
shall be made explicit even from real �me helpline 
perspec�ve in its next phase.

The next phase of the app shall address a separate sec�on 
by the name “Circular Economy”,which shall entail the 
following features: 
• The “mapping of waste” sec�on app will depict the 
whereabout of the waste throughout its processing cycle.
• The sec�on would facilitate scanning a QR coded 
mechanism provided at various stages of waste cycle, i.e. at 
source (codes on specific colored garbage bags), collec�on 
(codes on collec�ng bins), transporta�on (codes on 
trolleys, tractors, etc.), processing units (codes at 
respec�ve waste processing/ recycling plants), and so on. 
• The scanned data shall be integrated and assimilated in 
cloud server to provide real �me analysis of the current 
state of any generated organic waste at different waste 
processing units.

Presently, the app can be downloaded through following 
modes:
• Visi�ng Google playstore and searching for the “biogas 
app” 
• Visi�ng our website at biogas-india.com/biogas-app.php
• Scanning the QR Code given above.

IBA News
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Smoke-free villages in Gujarat, India

aste-to-energy, especially through anaerobic route W has the capacity to serve as a cooking/thermal 
energy op�on for nearby loca�ons, through piped supply of 
the generated biogas. Presently, in India alone, more than 
50% of its popula�on s�ll rely on tradi�onal biomass fuels 
(wood, charcoal, and dung) as their principal source of 
energy for cooking and hea�ng. Within this scenario, waste 
manure from livestock and other organic waste from 
households and farms, par�cularly from rural perspec�ve 
could prove to be an important energy source.

A visit to Dholapur village in Waghodia tehsil, Vadodara 
district of Gujarat made us aware about the present 
scenario, where villagers could save nearly 100 metric 
tonnes of fuelwood annually due to the installed five years 
old biogas plant. The village has been adopted by Apollo 
Tyres Pvt. Ltd, under its CSR ini�a�ve to demonstrate the 
poten�al of bio-energy. Out of approx. 55 families residing in 
the village, more than ninety percent of households are 
facilitated with ca�le dung based household biogas 
digesters plants of 1-2 m³/day capacity. The generated biogas 
is primarily used for cooking purpose, and the slurry in the 
farm. The ac�ve biogas plants depict a posi�ve impact on the 
village from many perspec�ves including energy security, 
and soil fer�lity. 

Interac�on with the biogas plant users revealed that a 

proper training was given to them to address the common 
problems of household biogas plants. e.g., the issue of 
draining the se�led moisture at the lowest point of biogas 
pipeline was being properly addressed, which otherwise has 
resulted in clogging of several such plant in other parts of 
India. It was well understood by the villagers that running a 
biogas plant by following the standard opera�ng procedure 
is very important. The whole biogas concept at Dholapur 
depicts the importance of biogas in addressing the social 
issues like women empowerment, who were not anymore 
going to jungle for wood collec�on and could avoid the 
smoky atmosphere in the kitchen. 

Nearby to Dholapur, we also visited Goraj Village, where 
Muni Seva Ashram (MSA) is located. MSA is a social 
enterprise encompassing hospital, schools, old age home, 
orphanage, and home for specially challenged women.The 
Ashram has its own Gaushalas too. At one of its Gaushala 
with more than 250 cows, they collected less than 1.5 
tonnes per day dung is being used to run a community-
based biogas plant. This plant generates on an average fi�y 
cubic metre per day of biogas. It meets the cooking needs of 
five families living in the same goshala and the kitchen of 
Bhavani Mandir (home for around 100 specially challenged 
girls), and old age home kitchen with 40 residents, and 
partly the need of the main kitchen of MSA. 

Success Story
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This community plant is around twenty years old and is 
based on KVIC floa�ng dome model. It has been running 
con�nuously since its installa�on in 1999. The Ashram uses 
the slurry as fer�lizer in their own farms, which produces 
organic vegetables. As stated by a care taker of the farm, the 
slurry from the plant has very good impact on produc�vity 
of the farms. 

It was interes�ng to observe that in many parts of India, the 
ca�le dung is directly applied in pastures and farmland. This 
results in the genera�on and release of methane openly into 
the atmosphere, contribu�ng to greenhouse gas (GHG) 
emissions. As a ma�er of fact, Methane is 24 �mes more 

potent GHG than Carbon Dioxide. While at the same �me, 
most rural areas depend heavily on firewood as their 
primary energy source. However, if the livestock manure 
management is made a li�le systema�c, as fathomed from 
above case studies, a high propor�on of the generated ca�le 
dung can be anaerobically harnessed.

Surely, there aren't any dearth of successful stories related 
to versa�lity of biogas as a sustainable renewable source, 
more so in the sub-urban and rural se�ng. With complete 
electrifica�on of the remotest of villages iden�fied for 2022 
along with whole-hearted approach of government towards 
providing clean cooking fuel to all (Pradhan Mantri Ujwala 
Yojna, PMUY),biogas could turn out to be poten�al game 
changer in the present energy deficit scenario.

www.biogas-india.com Biogas Magazine  I  Edition 03  I  10

Look deep into nature, and then you will understand everything better.
Albert Einstein





Waste processing facility at Palava city, Mumbai

ll human endeavours results in solid waste genera�on. A - Thus, there is a need for integrated solid waste 
management approach for safe disposal of such wastes. 
Organic frac�on of MSW is one of the most promising 
renewable energy sources which are u�lizable to produce 
biogas through anaerobic diges�on (AD), a feasible 
alterna�ve for fossil fuel as well as organic solid waste 
disposal.

The major contribu�ng sources for solid wastes are – 
Urban/semi-urban dwellings. Solid Waste Management 
(SWM) is one of the cri�cal elements of any city and it affects 
the day-to-day living condi�ons as well as maintenance of 
the city. SWM if carried out in a planned manner, it can also 
augment the financial resources of the city through value 
addi�on.

Increase in genera�on of solid waste is seen due to rise in 
urbaniza�on, industrializa�on, and popula�on growth. Now 
it has transformed itself into a major public health and 
environmental concern.

Mailhem Ikos has Technology & Exper�se to extract 
Renewable energy from these solid wastes in the form of 
electricity and even fuel gas. Mailhem Ikos at PALAVA CITY, 
Kalyan-Shi lphata road,  Dombivi l i ,  Mumbai  have 
demonstrated the sustainability of the anaerobic diges�on 
process as an efficient way of handling mixed waste to 

increase recovery, reuse, and recycling of the resources.

The design of this facility which produces biogas and 
saleable recyclable products is based on a thorough 
feasibility study. And special a�en�on has been given to all 
aspects of the treatment process including waste

collec�on and transporta�on, pre-treatment processing 
(i.e. shredding and feed slurry condi�oning), material 
handling, post-treatment safe disposal of process water.

Collec�on of various types of generated solid wastes is by 
designated collec�on centres and transported in a Closed, 
Odour and Drip free (COD) system to the Mailhem Ikos solid 
waste processing plant. Mini garbage vehicles with auto-bin 
li�ing facility is used for this opera�on.

Na�onal Corner
Author
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The Processing plant receives and processes collected solid 
wastes. As the process chain envisages recycling of waste, 
adequate storage capacity for recyclable waste is included in 
the scheme. The en�re plant is housed in an enclosure for 
protec�on against rains.

Once the mixed MSW is received at the processing sec�on 
of the facility, bags are slit open. The mixed garbage is 
segregated into wet and dry frac�ons from mixed solid 
waste by mechanical means.

Once the organic frac�on of mixed waste is separated from 
inerts and recyclables, it is then reduced to 15-25mm in size 
by primary shredder and then further reduced to 5-10mm in 
size to obtain pumpable slurry.

Organic feed slurry will be now treated in M-UASB (Modified 
Upflow Anaerobic Sludge Blanket) Reactor specially 
designed by Mailhem Ikos to generate Biogas and manure.

Dry waste frac�on will be further sorted into plas�c, metal, 
rubber, glass, paper, cardboard, thermacole etc and sold to 
recyclers.

Hor�cultural waste received at Mailhem Ikos SWM facility 
will be treated by In-vessel compos�ng system and further 
cured to produce Bio-fer�lizer which will be bagged and 
used for gardening & planta�on at PALAVA city, Kalyan-
Shilphata road, Dombivili, Mumbai.

Non-conver�ble inert materials, E- waste & Bio-medical 
wastes disposal will be through �e up with relevant 
agencies.

The salient feature of this SWM separa�on and anaerobic 
process will help to
• Reduce greenhouse gas emissions,

• Improve living environment,
•  Ensure na�onal energy security,
•  Create new avenues for sustainable employment growth.

Biogas genera�on (M-UASB technology)

Anaerobic diges�on (AD) is a bacterial fermenta�on process 
that operates in the absence of oxygen and results in a 
biogas containing mostly methane and carbon dioxide.

Anaerobic Diges�on of organic solid waste is done to:
1) Reduce the amount of material being landfilled
2) Stabilize organic material before disposal in order to 
reduce future environmental impacts from air and water 
emissions
3) Recover energy

Treatment Process

The segregated organic waste requires pretreatment to 
prepare it for the anaerobic treatment process for the 
genera�on of biogas.

In the slurry tank, condi�oning of the feed slurry takes place 
by mixing it with recycled anaerobic effluent by means of a 
recircula�on step. Furthermore, the pH-value and 
temperature are regulated and nutrients are dosed if 
necessary to achieve op�mal growth condi�ons for the 
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anaerobic biomass in the M-UASB reactor.

The condi�oned feed slurry is then pumped at

a constant, con�nuous flow to the M-UASB reactor. A special 
influent distribu�on system ensures that the influent is 
equally distributed over the en�re reactor surface area. The 
influent thus passes a dense anaerobic granular biomass bed 
where the biological conversion process takes place 
transforming the COD load (Chemical Oxygen Demand) 
present in the organic waste into biogas. —

UASB reactor's indigenous design modifica�ons by Mailhem 
Ikos has facilitated to allow longer contact �me between 
bacteria and organic material.

Mailhem's propriety modules, internally installed at the top 
of the reactor, separate the treated slurry from the produced 
biogas. The biomass se�les back to the reactor bo�om while 
part of the treated effluent is recycled and returned to the 
slurry tank for dilu�on and Bio-fer�lizer prepara�on.

Biogas is collected and piped to a biogas balloon. It is 
compressed and chemically scrubbed as a treatment 
procedure. Under controlled condi�ons is used as source of 
energy for capital consump�on.

A specific advantage of biogas technology is in the u�lisa�on 
of organic wastes and other organic by products for energy 

produc�on, as opposed to disposal via un-scien�fic landfills, 
which inevitably leads to further emissions of

greenhouse gases by the process of slow decomposi�on as 
well spreads foul odour and pests & rodent management.

M-UASB Features

• High organic loading capacity (10-15kg COD/m³/day)
• Compact design
• Highly se�leable granular biomass
• Energy source from biogas
• Easy opera�on & Maintenance
• Proven reliable

Recyclables

In addi�on to Power genera�on, other value-added product 
streams from AD systems could provide addi�onal revenue 
to help improve the economic viability of organic waste 
treatment technologies.

The segregated dry recyclables such as glass, plas�cs, metals, 
cardboard, cloth and rubber are sold to generate addi�onal 
revenue.

This way, Mailhem-Ikos has been able to provide 
comprehensive waste management solu�on by scien�fically 
processing the mixed un-segregated waste along with 
genera�ng electricity, bio-fer�lizer and recyclables with 
complete adherence to environmental laws and standard.

Processing facility – Mailhem Ikos, PALAVA CITY

Total waste Processed

Organicfractionof

MSW

Biogas generation

Power generation

Bio-fertilizer generation

Total recyclables

11 tons/day

4-5 tons/day

320 to 400 cum/day

384 to 480 kwh/day

1.6 to 2 tons/day

1 to 2 tons/day
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Energy Recovery from Pharmaceutical Waste 

mbio Ltd. is leading manufacturer of bulk drugs using Emolasses as a main raw material. Fermenta�on is the 
core process used to convert molasses into drugs 

intermediate. This process generates significant amount of 
waste, which has immense biogas poten�al. The generated 
biogas can be used as fuel for both thermal and electrical 
applica�ons.

Anaerobic diges�on process is used to convert this high 
strength wastewater into biogas. The digester, based on 
fixed film process, provides higher treatment efficiency & is 
considered best amongst the anaerobic diges�on processes. 
The fixed film system gives consistent and higher biogas 
produc�on. 

Wastewater treatment consists of series of unit opera�ons, 
in which biomethana�on process plays vital role. There are 
several advantages of biomethana�on process which are as 
follows; 

1)  To convert organic ma�er into clean eco-friendly biogas,
2) This process further reduces pollu�on strength of 
wastewater, which is very important to streamline further 
treatment processes, and
3) Embio Ltd. plant is genera�ng 14,500-15,000 m3 biogas 

per day & 85-90 tonnes of steam per day which substan�ally 
reduces conven�onal fuel consump�on. (i.e. furnace oil, 
coal, diesel etc.). 

Process Descrip�on

Fixed film type bio-digester is installed by MM Enviro, 
Nagpur, which is one of the type of a�ached growth process. 
The process carried out is high rate anaerobic diges�on 
under thermophilic temperature range of 50-55 ⁰C. The pH 
inside the reactor is maintained around 7.2, while proper 
ra�o of vola�le acid and alkalinity is also maintained. 

The following three stages are involved in the process of 
anaerobic diges�on. 

a. Hydrolysis: In the process of hydrolysis, the complex 
molecular compounds i.e. polymers are converted into the 
simple molecular form i.e. monomers. 

b. Acidogenesis: The monomers so formed at the end of 
hydrolysis process are converted into vola�le fa�y acids. 
Ace�c acid forms the major por�on of vola�le fa�y acids. 
The process of conversion of monomers into acids is carried 
out by a group of anaerobic bacteria known acid formers. 

Na�onal Corner

MEDA
Maharashtra Energy
Development Agency 
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c.  Methanogenesis: Acids produced at the end of 
acidogenesis process are converted into carbon dioxide and 

methane gases. The process of conversion of acid into gases 
is carried out by group of anaerobic bacteria known as 
methane formers. 

Here, the digester is designed to take 300 m³/day of 
wastewater with 100000 – 110000 mg/l COD and 31500 
kg/day organic load with 2523 m³ media volume. The 
organic loading for media is around 12.82 Kg COD/m³/day; 
the surface area provided by media is around 95 – 105 
m²/m³; 70% COD reduc�on is observed which approximately 
generates 14500 – 15000 Nm� biogas per day. Around 200 
m³ gas space is provided, which is transferred to boiler 
through gas blowers. The steam generated from boiler is 
u�lized in plant for process. This amounts to saving 7000 – 
7500 Kg furnace oil per day. 

DISCLAIMER
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A compelling case for residential societies
to move from compost to Biogas

Na�onal Corner

Author

Vishal Khalde
XEON Waste Managers 

As per the Swachh Survekshan Survey 2017, the city of Pune 
ranks 13�� on the list of cleanest ci�es in India. This success 
can largely be credited to the ci�zens of Pune and the 
ini�a�ves taken up by the municipality. In the last decade, 
there have been considerable efforts in carrying out waste 
management and disposal at micro level such as socie�es 
and organiza�ons. 

Problem

By and large, most residen�al units prac�ce decentralized 
w a s t e  m a n a g e m e n t  u s i n g  t h e  c o m p o s � n g  o r 
vermicompos�ng method. Garbage collected from 
individual houses is decomposed naturally within socie�es 
or wards. Even though this is more eco-friendly than 
dumping waste into the landfill, compos�ng does not offer 
significant return on investments. Some of the issues faced 
by residen�al socie�es even a�er implemen�ng compos�ng 
as a waste management method are:
• Manual interven�on- Appoin�ng labour to constantly 
monitor and s�r the compost bins for air circula�on
• Foul odour- Smell emana�ng from compost bins is not only 
unbearable for residents but also invites rodents and insects 
to the bin
• Opera�onal issues- if segrega�on of dry and wet is not 
prac�ced thoroughly, then compos�ng fails miserably. 

Maintaining balance in the moisture is also necessary.

Ashok Meadows is one such co-opera�ve housing society in 
the IT and industrial hub of Hinjewadi, Pune that was ready 
to look beyond the tradi�onal method of compos�ng waste. 
With more than 350 flats and 1500 occupants, Ashok 
Meadows had the capacity of producing 0.5 tons of organic 
waste per day.  The decision making commi�ee believed 
that adop�ng an efficient, economical and environment 
friendly method of waste management was the need of the 
hour.

Recommended solu�on

The only waste management method that pays back 
con�nuously over a long term is biogas power plant. A�er 
consulta�on with various waste management consultants, 
the 24 acre township decided to opt for the EnergyBin  
a state-of-the-art biogas plant. EnergyBin is a next-gen, fully-
automated, aesthe�cally designed, space saving biogas 
convertor that can be installed and ini�ated within no �me. 
Ashok Meadows is one of the early adopters of EnergyBin's 
efficient and clean method of producing biogas in Pune.

Project Specifica�on
The EnergyBin model installed at Ashok Meadows has waste 
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processing capacity of 500 KG per day. It runs on electricity 
and consumes only around 9 kWh per day to process 
enormous amounts of organic waste generated by the 338 
apartment society. 

Organic waste is  segregated from dry and non-
biodegradable waste responsibly at source by residents and 
fed into the EnergyBin crusher by unskilled labour. This 
organic waste generates around 60 m³ biogas per day. The 
electricity generated is around 90 KWH. This renewable 
energy powers the en�re common area of the 26 tower 
residen�al complex. 

Apart from electricity, another by-product of biogas is 
manure. The Energy-Bin installed at Ashok Meadows 
generates 1000 litres of high quality manure per day. This 
manure contains around 400-500 litres of recyclable water 
which is treated and used as an input source to Energy-Bin 
again. The nutrient rich remains are used to enrich trees and 
plants in the 14-acre open landscape of the society.

Cost Benefit Analysis

Over a period of six months since its installa�on, EnergyBin 
at Ashok Meadows has proven significant monetary 
benefits. A quick look at the table,(at the end of the ar�cle) 

gives detailed summary of the savings the residen�al 
complex makes from prac�sing decentralized waste 
management using EnergyBin

Environmental impact

EnergyBin 500 which has the capacity of processing 500 kg of 
organic waste daily,also helps in reducing carbon footprint 
discernibly. With this eco-friendly method of conver�ng 
waste into biogas, approximately 200 tons of toxic gas like 
carbon dioxide is being prevented from escaping into the 
atmosphere per annum.EnergyBin acts like a mechanical 
tree that reduces emission of carbon dioxide thus 
counterac�ng the greenhouse effect. 

Se�ng a great example for others to follow, Ashok Meadows 
has taken a posi�ve step by adop�ng a sustainable waste 
management method. If all socie�es and townships 
advocate for a change and embrace biogas power plants to 
dispose organic waste, Pune has the poten�al of giving its 
residents a breath of fresh air by being a clean and green city.

As seen above, Ashok Meadows saves Rs. 2700/- 
approximately per day (Rs. 81000/- per month) simply by 
conver�ng their organic waste daily into renewable energy 
instead of dumping it into the landfill.

Parameter

Electricity generated from

EnergyBin biogas plant

Manure

Garbage disposal cost

Quan�ty (Units) Price per Unit (Rs.)

90 kWH/day

1000 litres

500 kg

Total

13.5

1

1

1215

1000

500

2715

Table  : Cost Benefit Analysis of EnergyBin at Ashok Meadows, Hinjewadi Pune

Total Price (Rs.)
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ndia is a land of rivers, but sadly half of them are sick and I some of them are near dead. If rivers feed nearly 40 % of 
the country's water needs and the rest is fed by the ground-
water. Today, the availability of this ground-water is equally 
threatened. However, the usage or rather abuse of water has 
not stopped. Under such scenario, as the country is rallying 
up for Rivers, we, as water warriors have developed 
technology for saving the ground-water through a method 
called “Phytoremedia�on”. As men�oned in the �tle, this 
project aims at conver�ng the waste-water into the clean 
water by phytoremedia�on and simultaneously produces 
biogas and biomanure. 

The technology developed

Phytoremedia�on, by defini�on, is  a method of 
cleaning/purifying/removing unwanted/toxic materials 
from water/soil by employing plants. There are many aqua�c 
plants that grow luxuriantly in nutrient-rich waters such as 
agricultural runoffs, domes�c sewage, and industrial 
effluents which can be used for phytoremedia�on. Some of 
these plants are-Water Hyacinth (Eicchornia Crasspies), 
water le�uce (Pis�a stra�otes), duckweed (Lemna Sp.) and 
others. These plants grow and dominate the water bodies 
and thereby hinders the growth of other plants and disturbs 
the ecological balance. In fact, water hyacinth is considered 
as the worst weed on Earth. Ini�ally, water hyacinth is 

restricted in Amazon River, but now invaded almost every 
country in the world. Ini�ally, this plant was considered as a 
threat and a�empted to eliminate through various methods 
including chemical, physical, and biological methods. In 
recent years, many research ar�cles published economic 
importance of this plant. In South Asian Countries such as 
Philippines, Vietnam, and other, water hyacinth is given as 
feed to ducks, pigs, and ca�le. In some places, they use this 
plant biomass to prepare charcoal brique�es. Incidentally, 
the above men�oned aqua�c weeds are also being applied 
to purify the water bodies. In our current research, we have 
a�empted to use the plant biomass for the genera�on of 
biogas. 

Typically, water hyacinth is a floa�ng plant with the 
suspended root system. The leaves are thick, glossy and 
fibrous. This plant mul�plies rapidly by runners (vegeta�ve 
shoots arise from horizontal branches) and can double their 
numbers in two weeks �me. To facilitate floa�ng, the plant 
locks air in their �ssues. When the plant is directly fed into 
biogas plant, the efficiency of the gas produc�on is 
compromised. The plant leaves are thick and fibrous, which 
make their diges�on in the biogas plant tedious. Further, the 
air pockets present in the plant �ssues will inhibit the 
methana�on process, which happens under strict anaerobic 
condi�ons. To overcome this limita�on, we have designed a 
crusher cum pulveriser, an organic waste converter that 

Sewage-Innovation for Water Conservation

Research and Development Corner

Dr. M. S. Shivkaran
Vignan University

The growth of water Hyacinth on The growth of water Hyacinth on 
the day 1 and day 10.the day 1 and day 10.
The growth of water Hyacinth on 
the day 1 and day 10.
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chops the water hyacinth plants and produces a paste that 
can be fed into the biogas plant. The biogas plant is a typical 
KVIC floa�ng model, which contains two chambers-solid 
waste chamber & liquid waste chamber. The crushed waste 
passes through both the chambers in sequence for about 
100-120 days to produce biogas. We observed that the water 
hyacinth plants double their number in about 10-12 days in 
domes�c sewage. The growth �me may vary depending 
upon the type of sewage.

As a prototype, a biogas plant has been installed in the 
University. The waste-water is collected in a trench of 2000 
litre capacity in which Water Hyacinth is cul�vated. It 
propagates luxuriantly by taking up the organic and mineral 
ma�er from the waste-water thereby the water is purified to 
a larger extent. The plant biomass is then chopped and 
pulverised in the waste converter. The biogas produced 
thereby is supplied to the hostels/mess and the biomanure is 
u�lised in the herbal garden.As per the projected es�mate, 
the expansion of this project to whole University sewage 
water can treat 120 million litres of sewage water; generate 
800 m³ of biogas and 3600 kgs of biomanure. The treated 
water can be used to recharge bore wells. 

The aim of this project is not just ini�a�ng the biogas facility 
on the University campus. The cardinal objec�ve is to 
develop methods and technologies to conserve water. These 
technologies should be cheap, feasible and easy to replicate 
at different sites. Our aim is to deliver this technology to small 
towns and municipali�es. In India, there is fairly good enough 
sewage treatment facili�es are available for big ci�es. 
Currently, there are 7000+ towns in India and most of them 
do not have any treatment facili�es and allow the sewage 
into the nearest water bodies. And many of these towns have 
enough space to adopt this technology. As of April 2015,the 
net annual ground water availability for the en�re country is 
398 billion cubic metres.Due to the increasing popula�on in 
the country, the na�onal per capita annual availability of 
water has reduced by 15%.Owing to the decentralised 

availability of groundwater, it is easily accessible and forms 
the largest share of India's agriculture and drinking water 
supply.In the last four decades, roughly 84% of the total 
addi�on to the net irrigated area has come through ground-
water. This has put enormous strain on ground-water 
availability pan-India. Experts believe that India is moving fast 
towards the cr is is  of  ground-water overuse and 
contamina�on.

Ground-water overuse or over-exploita�on is defined as a 
situa�on in which, over a period of �me, average extrac�on 
rate from aquifers is greater than the average recharge rate.In 
such scary scenario, waste-water conserva�on and 
subsequent recharging of bore wells appear to be an 
immediate solu�on. Apart from the biogas benefits, this 
technology would reduce the fuel burden on firewood, coal, 
and petroleum products. As the whole world is ba�ling for 
succour from drought, water shortage, pollu�on, and 
diseases, technologies such as these, have poten�al to 
address human sufferings in a large way.

The table shown here explains the expected revenue from 
this project. On an average, 10,000 litres of sewage can 
produce 3.33 kg of water hyacinth (this may vary based on the 
BOD and COD of water, sunlight and satura�on) that in turn 
produces about 0.666 litres of biogas (about 300 gm of LPG 
equivalent). This table also shows the calculated amount of 
biogas capable of genera�ng from sewage emana�ng from 
Guntur city. 

Recogni�ons
This project has received accolades from different agencies. 
To name a few, Op�mal Technology Solu�ons, Chennai has 
invested Rs .  1  Lakh in  th is  pro ject  and further 
commercializa�on of this technology; selected for Nobel 
Award series, 2017; I prize in Shark Tank; Selected for Nidhi-
Prayas; and Jagrithi Yatra, 2017. As the latest achievement, 
this idea has won I prize at ATMOS, a techno-cultural event 
organised by BITS Pilani, Hyderabad.

www.biogas-india.com Biogas Magazine  I  Edition 03  I  21

Con�nued on page no.37 





Extending green – A case study of Biogas upgradation

with BioCO  recovery at PEDA Biogas Plant, Haibowal, Ludhiana2

iogas upgrading to minimum IS 16087:2013 standard B along with recovery of high-purity CO₂ (Food grade) 
with the help of Pressure Swing Adsorp�on and Cryogenic 
separa�on respec�vely has been installed & commissioned 
at PEDA High Rate Bio-Methana�on Power Plant (1 MWel 
equivalent). This State-of-the-art system within biogas 
cleaning and upgrading is to remove CO₂ and impuri�es from 
the biogas to make the gas suitable for distribu�on and sell in 
cylinders/cascades or to put in the exis�ng natural gas grid as 
biomethane. 

Today from almost all the exis�ng biogas upgrada�on 

facili�es, the rela�vely high-purity Co₂ is normally emi�ed as 
a waste product into the atmosphere. Instead of emi�ng 
the CO₂, the PEDA plant converted it into a valuable green 
product, BioCO₂, which can be sold as an addi�onal 
commercial product by the biogas producer. The quality of 
the BioCO₂ is suitable for food, biofuel, and medicine 
produc�on, and welding purposes; as its 99.99% pure & is in 
liquid state.

The second aim in the project is to reduce the energy 
consump�on of the cryogenic at the same �me make the 
system flexible from output perspec�ve by u�lizing Low 

Chetan Singh 
Arka BRENSTech Pvt. Ltd

Success Story

D. S. Mahal 
JAP INNOGY Pvt. Ltd.

Project Details

Site Name: 1-MW high-rate bio methanation plant 

based on cattle manure

Geographic Location:Haebowal Dairy Complex,

Ludhiana, Punjab, India

 Site Type: Dairy Complex

Site Size: 80,000 Cattle

Baseline Waste Management System: Collected

manually, used for marketing cow dung cakes for 

use as fuel or disposed of into city sewerage system

Digester Type: Intermittently stirred tank reactors

based on biogas-included mixing arrangement

Digester Volume: 2*5,000 CUM

Type/Volume of Gas Storage: 1,000 CUM\

(bell-and shell-type storage made of 

neoprene-coated nylon fabric)

Year Built/Operational: constructed and 

commissioned in Sept 2004

Feedstock(S): Cattle manure, 200 tons/day

System Designer: Ministry of New and 

Renewable Energy and Punjab Energy Development 

Agency developed and executed the project with 

technology obtained from ENTEC (Austria)
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Pressure Swing Adsorp�on, which gives upto 95% CO₂ in the 
off gas. This integra�on also contributes towards improving 
the financial viability of biogas produc�on.

During the project, we are also comparing the data from 
exis�ng similar biogas upgrading plants to benchmark our 
envisaged technology from an energy and cost point of view 
to create a viable business case for biogas producers. At 
present, the capability of the addi�ve-improved par�al 
pressure reduc�on technology to produce both biomethane 
and high-purity BioCO� is also being tested. 

Background

The PEDA high rate Bio methana�on facility based on cow-
waste is spread over 2.4 acres and commissioned in year 
2004 with the help of UNDP by Government of Punjab's 
Punjab Energy Development Agency (PEDA) at Haibowal, 
Ludhiana. 

Site Development

PEDA, GoP & MNRE has developed it as a shining star of 
renewable energy endeavor. This project at Haibowal was 
set up as the first project to demonstrate large-scale power 
genera�on from ca�le manure. The project has proven the 
technical feasibility of developing such projects for energy 
recovery as well as producing large quan��es of enriched 
organic fer�lizer and reducing GHG emissions.

Although this is a 13 years old facility, s�ll the plant is in good 
opera�ng condi�on and is running at about 70% PLF with 
the poten�al to achieve 95% in a short �me frame. It is 
envisaged that the current plant is to operate it at 125% 
design capacity with modern technology interven�ons 
involving high yield organic waste materials, which are 
available in the close vicinity; within a year's �me as already 
the lab trials are going on.

Storage, Compression and Filling unit

Current Status

To diversify the renewable energy outputs and improve its 
commercial performance, Biogas upgrada�on is established 
for Compressed Bio Gas (CBG/BioCNG) plant and CO₂ 
recovery plant at a cost of Rs 65 million (Rs 6.5 crores). The 
objec�ve is to reduce the dependence of the unit on power 
sales and instead open a new stream of revenue through 

sale of compressed CBG / BioCNG and also a pure stream of 
by-product CO₂ as a sustainability effort. The CBG + CO₂ 
plant is now fully ready and has been commissioned as per 
design capaci�es. This is the first �me that BioCO₂ being 
extracted from this kind of feedstock & that too of food 
grade quality of 99.99% purity.

 
External Perspec�ve and other Posi�onal Benefits 

• Plant is an excellent example of scien�fic treatment of 
ca�le waste & recovering value in Renewable energy in the 
form of Green Power, Fuels l ike CBG/BioCNG & 
sustainability aspect of recovering BioCO₂, GHG reduc�on, 
proper management of manure through reduced risk of 
run-off and leaching of nutrients; conversion of nutrients 
from organic to inorganic form, allowing use as a natural 
fer�lizer.
• CBG is an excellent alterna�ve clean fuel (renewable). In 
addi�on, Compressed Biogas (CBG/BioCNG) is known to be 

Subs�tute for imported CNG & LPG

• The plant has visibility on both na�onal & interna�onal 

Energiser and H S wet scrubber unit2

front and has the poten�al to reduce 21900t CO₂ carbon 
foot print (Internal study).
• The plant is a robust solu�on to prevent pollu�on & 
health hazards, which such wastes create by lying in open, 
going in drains, canals and get value out of it.
• Opera�onal exper�se of site team has ensured op�mum 
running of plant with Ca�le manure and established the 

Biogas Upgradation unit 

Con�nued on page no.37 

www.biogas-india.com Biogas Magazine  I  Edition 03  I  24





Decentralized Holistic Waste Management – Saahas Zero Waste

aahas Zero Waste (SZW) is a social enterprise that S believes in a circular economy, where all waste is 
converted to resources. Registered in 2013, SZW is recognised 
as a Startup by the Department of Industrial Policy and 
Promo�on, Government of India. SZW has raised angel 
investment from the IAN network in 2015. 

At Saahas Zero Waste, we leverage Nature, People and 
Technology to holis�cally manage waste. 

Through the Zero Waste Programme we operate on-site 
solu�ons for bulk waste generators including tech parks and 
residen�al complexes. For smaller waste generators, we offer 
holis�c waste management which includes collec�on and 
process at our unit, Kasa Rasa. We partner with our clients to 
assist them on the journey towards becoming zero waste 
campuses. We assist them in segrega�on at source, 
awareness posters and trainings in the front end as well as 
back end infrastructure development, collec�on and 
processing of waste. Wet waste is composted and dry waste is 
sorted into 15-20 categories and sent to respec�ve 
authorized recyclers. 

In the Extended Producer Responsibility (EPR) program, we 
partner with packaging companies and E-Waste producers to 
develop and implement a reverse logis�cs mechanism that 
facilitates in bringing back large volumes of waste into the 
recycling chain. We also offer EPR Consultancy services to 

assist producers to understand and comply with the na�onal 
and local policies. 

As a part of the 'closing the loop' ini�a�ve, SZW offer 
products made from waste including compost, roofing 
sheets, sta�onery items, and a range of other recycled 
products.

With over 15 years of domain exper�se and a strong senior 
team of experts, SZW currently manages over 25 Tons of 
waste per day across Bangalore and Chennai through 
recycling and compos�ng. SZW also supports livelihood at 
the base of the pyramid for our field staff with emphasis on 
health and safety.

Social Corner
Author

Wilma Rodregues
Saahas Zero Waste
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Our Compos�ng Process:

We use a chopper/OWC and tank system/Crate system for 
organic compos�ng of segregated wet waste. Our trained 
field staff uses a trough for secondary sor�ng of wet waste to 
remove any plas�cs pieces and collect the leachate at the 
bo�om of the trough. The food waste is then shredded and 
mixed with dry leaves and ac�vator for maintaining carbon 

nitrogen ra�o. This mixture is then put into a concrete tank 
with aera�on facility. Once the tank is full, the mixture is 
turned once in 2-4 days and then allowed to cure for 2 weeks. 
In about 30-35 days the compost is ready to be dried and 
sieved for use. The half compost can be used as an ac�vator 
for the next batch of compos�ng as well. Some�mes the 
compost is used in our client's gardens or landscaping firms 
reach out to us to procure the high quality organic compost 
from us. We also retain compost in bags of 5 Kg each for 

individuals and families to use in their garden. The on-site 
compos�ng of wet waste helps in GHG reduc�on as 
transporta�on of waste is a significant cause of GHG 
emissions in waste management. 

Date & Venue

12-14 DECEMBER 201712-14 DECEMBER 2017
Nuremberg, GermanyNuremberg, Germany

12-14 DECEMBER 2017
Nuremberg, Germany

13-14 DECEMBER 201713-14 DECEMBER 2017
Muscat, OmanMuscat, Oman

13-14 DECEMBER 2017
Muscat, Oman

14-15 DECEMBER 201714-15 DECEMBER 2017
Mumbai, IndiaMumbai, India

14-15 DECEMBER 2017
Mumbai, India

 3-4 APRIL 2018 3-4 APRIL 2018
Navi Mumbai, IndiaNavi Mumbai, India

 3-4 APRIL 2018
Navi Mumbai, India

BIOGAS CONVENTION AND TRADE FAIRBIOGAS CONVENTION AND TRADE FAIRBIOGAS CONVENTION AND TRADE FAIR

OMAN WASTE & ENVIRONMENTAL SERVICESOMAN WASTE & ENVIRONMENTAL SERVICES
CONFERENCE & EXHIBITIONCONFERENCE & EXHIBITION

OMAN WASTE & ENVIRONMENTAL SERVICES
CONFERENCE & EXHIBITION

GAS INDIA 2017GAS INDIA 2017GAS INDIA 2017

KUWAIT SUSTAINABLE ENERGY ANDKUWAIT SUSTAINABLE ENERGY AND
TECHNOLOGY SUMMITTECHNOLOGY SUMMIT

KUWAIT SUSTAINABLE ENERGY AND
TECHNOLOGY SUMMIT

Event

SUPPORTED EVENTS

REGATEC 2018REGATEC 2018REGATEC 2018

EUBCE 2018EUBCE 2018EUBCE 2018

3-4 MAY 20183-4 MAY 2018
Toulouse, FranceToulouse, France

3-4 MAY 2018
Toulouse, France

14-17 MAY 201814-17 MAY 2018
Copenhagen, DenmarkCopenhagen, Denmark

14-17 MAY 2018
Copenhagen, Denmark
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Bio methanation power project : Managing agro

waste for sustainability & energy

ain Irriga�on Systems Limited (JISL) is one of India's Jleading companies in the agricultural sector. The wide 
sector of the businesses consists of manufacture of 

irriga�on systems, polyethylene pipes, plas�c sheets, agro 
processed products consis�ng of dehydrated onion, and 
processed fruit purees, agricultural �ssue culture, and solar 
hea�ng and ligh�ng systems. The fruit plant handles up to 
800 MT/day during the peak season of May to July and 300 
MT/day during the other months. The Vegetable processing 
plant principally produces dehydrated onions to the tune of 
300 tons/day. This generates a significant amount of agro-
waste with a yield to waste ra�o of 50:50 on an average 
basis. Jain Irriga�on Systems Limited has adopted a uniquely 
sustainable method to handle this waste – A combined cycle 
Bio-Methana�on Plant.

Mo�o behind se�ng up a Bio-Methana�on Plant

The purpose of the Bio-Methana�on Plant is to u�lize 
organic waste and produce biogas to be used as fuel in gas 
based engines. The Plant is genera�ng 1.668 MW gross 
power which is grid interac�ve cap�ve consump�on 
purpose. Not only will the plant help in making use of 
biomass wastes into energy, it will also replace the use of 
fossil fuels that would have been used for power genera�on 

in the absence of the Plant. Waste disposal, which is a 
serious concern (since it requires large dumping lands and 
can also lead to foul odor and pollu�on), will also be 
addressed as an integral part of the project. Above all, it 
accomplishes the stated mission of their visionary Chairman 
Shri. Bhavarlal Hiralal Jain - “Leave this World be�er than 
you found it”.

Process Descrip�on

The Biogas power plant was commissioned on 9�� July 2010 
with a design capacity of 1.668 MW. The power plant was 
constructed in-house with technical assistance from a 
German Engineering House. The bio-Methana�on plant can 
treat over 200 MT/day of mixed organic wastes and generate 
electric power from Biogas. 

The biogas power plant is a two-phased, controlled 
temperature (mesophilic range) Bio-Methana�on process. 
The waste acquired from the fruit processing facility is 
received, crushed, and mixed in mixing tanks thoroughly and 
homogenized into uniform slurry before feeding into a series 
of Hydrolysis tanks. The indiges�ble parts such as stones and 
highly fibrous material is separated and taken to a bio-mass 
boiler. Within the Hydrolysis tanks, aerobic micro-organisms 

Success Story

MEDA
Maharashtra Energy
Development Agency 
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break down the complex biomaterials into simpler forms 
such as sugars and acids. The process then proceeds to 
anaerobic digester tanks, where anaerobic micro-organisms, 
principally composed of methanogens (micro-organisms 
capable of genera�ng methane as an end product of their 
metabolism) consume the vola�le fa�y acids and sugars to 
generate Biogas. The biogas is cleaned in Biological 
scrubbers and stored in gas buffers or balloons before 
transferring to specially designed Biogas engines via 
blowers. These engines convert biogas into electric power 
(1.668 MW), which is then synchronized with the grid 
network, with sufficient protec�on at the substa�on so as to 

ensure internal consump�on (prevent seepage beyond JISL). 
Vapour Absorp�on Machine (VAM) absorb waste heat and 
provide 400 tones of refrigera�on (TR) to cool the Solar PV 
manufacturing Unit and 27 Onion cold storage chambers 
(Onion dehydra�on plant). The digested slurry from the 
Biogas digesters is an enriched source of nutrients such as 
Nitrogen, dissolved phosphate among others. This is then 
taken for compos�ng process in compos�ng yard, and 
converted to soil condi�oner.  A flowchart is given in Fig.1.

Basic process flow diagram of unit processes in biogas Power plant
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BGFP: An option to get rid of the

food waste

he exponen�al growth in food waste is imposing Tserious threats to our society like environmental 
pollu�on, health risk, and scarcity of dumping land. 

There is an urgent need to take appropriate measures to 
reduce food waste burden by adop�ng standard 
management prac�ces. Currently, various kinds of 
approaches are inves�gated in waste food processing and 
management for social benefits and applica�ons. Anaerobic 
diges�on approach has appeared as one of the most eco 
friendly and promising solu�ons for food wastes 
management, energy, and nutrient produc�on, which can 
contribute to world's ever-increasing energy requirements 
and also avoid land filling.

The working principle is based on Biomethana�on 
technology by which organic solid waste is converted to 
methane by bacterial fermenta�on. The technology is 
en�rely different from the conven�onal gobar gas plant. The 
high rate bio-digester is based on the scien�fic doctrine of 
environmental biotechnology coupled with advanced 
engineering principles to accomplish superior process 
efficiency and opera�onal convenience. The ar�cle 
highlights anaerobic diges�on as a proven technology for 
processing source-separated organic wastes and has 
experienced substan�al benefits. Technology adapted will 

definitely be a replacement of land filling and also the 
aerobic compos�ng.

LARS ENVIRO - India's leading environmental engineering 
organiza�on introduced a plug and play type impac�ul 
solu�on to the problem of food waste disposal on small 
scale. This decentralized unit known as PEARL (LARS Brand) 
gives freedom to tedious transporta�on of food waste. With 
this Bio Gas Fer�lizer Plant (BGFP) solu�on, food waste is no 
more a waste but has became a resource and disposal of 
waste is not a pain in neck but has become a revenue 
genera�on mechanism. 

Process descrip�on

The segregated wet garbage (food waste) is brought to the 
plant site in bins and containers. The food waste slurry mixed 
with warm water is directly charged into the digester. This 
digester serves as hydrolysis cum acidifica�on tank and also 
serves as a methane fermenta�on tank for the treatment of 
suspended solids. 

Main digester and BOD reduc�on takes place here. The 
treated overflow from this digester can be discharged into 
gardens. The biogas is collected in a Balloon (Gas holder). 

Na�onal Corner

Author 
Mohit Kale &

Rahul Raut
LARS Enviro Pvt. Ltd 
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The biogas is supplied to the kitchen for u�lization in 
cooking.

Properly designed portable biogas digester by LARS at 
Hindustan Unilever Limited proved and mi�gated a wide 
spectrum of environmental undesirables: it improved 
sanita�on; it reduced greenhouse gas emissions; it reduced 
the demand for cooking, and reduced the manpower 
therefore helps preserve forested areas and natural 
vegeta�on; and it provides a energy source and high-quality 
organic fer�lizer.

Advantages

•  Food waste can be directly put in without any pre-process
•  Odour, rodent & insects free solu�on
•  Compact & sturdy design
•  Biogas can be u�lised in kitchen
•  Organic manure slurry can be used for gardening
• No separate manpower required
•  Least water consump�on
•  Automa�c & manual mode of opera�on available

Centralized BGFP Op�on

Food waste in terms of kitchen waste (vegetable waste and 
food prepara�on cum washing wastewater cons�tu�ng 
together), le�-over food and excess unserved food together 
poses a huge problem for any industry working with 5000+ 
workforce. The usual prac�ce of food waste disposal at such 

places as of now is to collect in bins and hand it over to some 
agency for its disposal outside the factory. However, such 
unscien�fic dumping creates huge problems for the 
environment in terms of foul smell, bacterial propaga�on, 
infec�on and contamina�on of water bodies to name a few 
amongst the major problems leaving aside aesthe�c 
nuisance. A progressive automobile manufacturing 
company in India was commi�ed to safe disposal of food 
waste as a sustainability measure and decided to go for not 
only safe treatment but also for revenue genera�on through 
LPG subs�tu�on in the kitchen.

Segrega�on is the separa�on of biodegradable waste from 
non biodegradable waste for proper disposal and recycling. 
Same is applied in this factory also. The staff members are 
encouraged to leave as less residual food as possible in the 
plate to minimise food waste genera�on. The food waste is 
removed by each staff from the plate in a collec�on bin 
before the empty plate is handed over to canteen staff. The 
vegetable skins, le�-out vegetable cut pieces and excess 
food not sent to canteen etc. are collected separately and 
brought to BGFP using mini truck. The wash water from 
utensils, floors in kitchen is screened and screened solids 
are also brought to BGFP. This process followed by the 
factory has proved “Proper collec�on/segrega�on of waste 
leads to proper recycling”.

Brief Biogas Genera�on Process: 
Refer Fig. below describes the schema�c process flow of 
BGFP.

Following are the major units involved;

a) Food waste collec�on centre
b) Solid liquid Separator
c) Food waste sor�ng table
d) Slurry maker
e) Bio-Condi�oning Tank
f) Anaerobic solid biomass Reactor cum Gas Holder - LESAR
g) Snap. 03. Slurry Maker
g)Manure Tank
h) Gas Collec�on and Supply  
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a) Food waste collec�on centre: Food waste is collected 
from eight main cafeteria and the main kitchen. Mini truck 
brings collected solid waste to collec�on centre.  All the 
collected waste stored at collec�on centre is sorted as per 
the �me schedule. 
b) Solid liquid Separator:  Solid liquid separator consists of 
screening device. It has been fixed inside main kitchen as 
well as main discharge line. It has been designed to remove 
all floa�ng materials along with oil and grease whereas fine 
solids passes through solid liquid separator. 
c) Food waste sor�ng table: Food waste is taken to the 
sor�ng table to remove the metal / plas�c / glass / stones 
and other non degradable materials. It can clog the 
pipelines / pumps etc. The sor�ng table connected with 
slurry maker device.
d) Slurry maker: The screened food waste from sor�ng table 
automa�cally transferred to the slurry maker. This machine 
is a simple waste grinder which homogenise the waste and 
make pumpable slurry for reactor. 
e) Bio-Condi�oning Tank: This tank is to be used to ensure 
constant and homogenous mixed feed rate to the digester 
with neutraliza�on. This also helps in mixing water/ 
recycled re-circulate in order to prepare a 6-7% solids feed 
to the digester.
f) Anaerobic Solid Biomass Reactor cum Gas Holder: - 
Anaerobic Reactor is heart of the system and all other 
equipments are peripheral. The M.S. fabricated tank is 
rested on a solid suitable founda�on. Agitators are provided 
for proper mixing throughout the reactor thereby 
increasing the contact between food and bacteria. The 
effec�ve mixing is achieved by this agitator. The overflow 
from the digester passes to collec�on tank for solid-liquid 
separa�on. The se�led solids, which are mostly ac�ve 
granulated biomass, are recycled back to the digester or 
shall go for sludge disposal depending on Reactor health. 
The gas collected in gas membrane. The gas membrane 
provides proper storage for biogas. Biogas is send to Surge 

tank by using Biogas blower.
g) Manure Tank: The digested treated slurry from the 
digester is collected in the manure tank. This liquid par�ally 
used for the slurry making to reduce fresh water 
requirement and neutralize the feed. The remaining treated 
liquid used for the manure/ facilitated further to STP for 
further recycling.
 h) Gas Collec�on and Supply: - A surge tank is a storage 
tank or reservoir to absorb sudden rises of bio-gas pressure 
as well as to quickly provide extra bio-gas during a brief drop 
in pressure. This is interlocked between a Surge Tank and a 
Biogas Blower as looking Safety and normal opera�on of 
the process.

Plant Economics
An op�mis�c varia�on in process parameters results in 
achieving large scale, efficient, and sustainable biogas 
produc�on from food waste and the same has been verified 
through this plant. The u�lity of liquid organic manure with 
rich N: P: K content as a by-product is also witnessed with 
the increased yield of planta�on done with this manure 
applica�on. Produced biogas is a cleaner and high efficiency 
fuel which client has been majorly u�lizing for cooking. 
Below tabulated is an impressive plant economics part of 
this large scale novel BGFP implementa�on: 

Above cost analysis are with conserva�ve predic�on of 
commercial LPG prices s�ll offering an a�rac�ve payback 
period of < 3 years. This is a brief successful narra�ve about 
the challenge accepted by automobile manufacturer to 
increase energy genera�on through sensible u�liza�on of 
abundant renewable energy resource at above men�oned 
project site. 

Ul�mately, the wave of innova�on in food recycling and 
anaerobic diges�on is picking up speed globally. LARS 
con�nuously doing research to innovate such technology, 
as a result both centralized & decentralised op�on are 
available at single stop. 

Bio-Gas Genera�on

Total Calories Produced

LPG Calorific Value

LPG Savings

Per Kg LPG Commercial Cost

LPG Savings/day 

Savings From Biogas per Annum

Rich N:P:K Organic Manure Slurry Produced per day

Organic Manure Cost Commercial

Revenue from Organic Manure per day

Revenue From Organic Manure per Annum

Food waste disposal cost per Annum before BGFP

Total Financial Gain Per Annum

210-240 m3/Day

9,66,000 KCal/Day (*@ 4600 Kcal)

11300 KCal/Kg

~ 85 Kg

INR 69/Kg

INR 5865/Day

INR 21.4 Lakhs

3500 Liters 

INR 500 per Cubic Meter

INR 1750 

INR 6.4 Lakhs

INR 7.2 Lakhs

INR 35 Lakhs
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Conceptualising urban waste as wealth

n India tradi�onally, Biogas plants have been used in rural I sectors. Cowdung has been the main feedstock used for 
various Biogas plants.  However, on contrary, household 
organic waste has a be�er yield as compared to animal 
manure.

Thus, considering the challenging Indian scenario in 
managing Municipal Solid Waste (MSW), the most apt and 
greenest way to treat Organicfac�on in MSW is through 
biogas route in a decentralized manner. Solid Waste 
Management (SWM) 2016 rules in conjunc�on with the Govt. 
flagship ini�a�ve Swachh Bharat Mission (SBM)as well 
emphasizes on scien�fic disposal of waste.

Digging further into the Indian solid waste profile, it can be 
es�mated that around 60% of municipal waste comes from 
bulk waste generators such as hotels, restaurants, so�ware 
tech parks,marriage conven�on halls, commercial 
complexes, and apartments from urban ci�es. Moreover, on 
average, the organic frac�on is the MSW is to the tune of 50 %.

The sta�s�c remains almost similar in most of the Metros, 
Tier 1, and Tier 2 ci�es.  Hence, it is prudent to devise an 

approach to address waste from large waste generator first. 
Many municipali�es, more specifically in Karnataka and 
Maharashtra,have started formula�ng frameworks 
manda�ng in-situ processing of the bulk waste. When bulk 
waste generators start processing in-situ, they will create an 
automa�c demand for waste processing equipment. 

The most popular exis�ng on-site processing op�ons are as 
follows:
• Organic Waste convertors/ Composters
• Biogas plants
• Vermicompos�ng

In urban places, it is very difficult to have vermicompos�ng 
done due to lack of space and manpower. Organic waste 
converters produce a certain amount of manure but they also 
consume significant amount of power. So, the cleanest, most 
flexible, and net energy posi�ve mode is the biogas plant. It 
produces LPG equivalent highly resourceful biogas. It can be 
converted into electricity, used as cooking and vehicular fuel. 
Also,it produces an excellent quality manure which can be 
used as organic fer�lizer to meet agricultural needs.

Such regula�on is already fully applicable in Bangalore, and 
to some extent in Pune, Mumbai and Delhi. More State 
Governments and Municipali�es should act as a front 
runnerin rolling out such regula�ons in their corresponding 
regions, which will then have a snowballing effect to tame the 

Entrepreneur Corner
Author

S. R. Kumar
Aruna Green Venture Pvt. Ltd.

Survey by Citizen Action forum – Bangalore 2014

Bulk waste Generators Individual Dwellings

60% 40%

www.biogas-india.com Biogas Magazine  I  Edition 03  I  37



ever-aggrava�ng concern regarding unprocessed solid waste 
reaching landfills. Upon reaching landfills, over due course of 
�me, the organic waste decomposes to produce leachate, 
which percolates to the pollute the underground water.

Surely, at this point in �me, it's impera�ve that government 
takes cognizance of the aggrava�ng situa�on and make 
necessary regula�ons all across India. Although easier said 
than done, more so in a diverse democracy like India and that 
too with waste management being a state subject. Anyways, 
a star�ng dot has to be made somewhere, and respec�ve 
State Governments should ensure that all the State-owned 
units and establishments, its colonies, canteens are 
equipped with decentralized waste processing units. 

As has been the case in Karnataka, where it's heartening to 
see the urge from the waste generators rather than the local 

bodies, other State Government should follow the suit.Each 
State needs to establish its own guidelines for all ac�vi�es 
under SWM, defining roles and responsibili�es of all the 
stakeholders namely, Urban Local Bodies (ULB), elected 
representa�ves, waste generators, NGOs, Community Based 
Organiza�ons (CBO), Resident Welfare Associa�ons (RWA), 
Self Help Groups (SHG), etc. Furthermore, workforce too 
needs replenishment with fresh recruitments with the 
desired technical capability and for conduc�ng needful 
monitoring of cra�ed policies. The momentum has indeed 
picked up and there are success stories as well, all it needs 
now is a concerted effort from State Government and Urban 
Local Bodies

Creden�als of Good Opera�ons & Management.
• New commissioned CBG/BioCNG plant which could be 
used to gather experience in developing markets for 
CBG/BioCNG in transport sector with the help of GoP. The 
alignment is already on to convert Diesel public transport to 
much cleaner BioCNG fuel with least tail pipe emissions.
• Similarly, the highly pure BioCO₂ has a great poten�al for its 
usage in beverage industry & for other use like fire 
ex�nguishers, tex�le & welding industry.
• Live mo�va�onal example for budding Bio energy 
entrepreneurs to replicate the story. 

Credits:
The project was conceptualized by Arka BRENStech, which 
later also installed and commissioned the plant. It was 
funded by the DSM India Pvt. Ltd. (DSM Innova�on Center), 
who were execu�ng the Opera�ons & Management (O&M) 
of this plant from Jan. 2012 �ll Oct. 2016. Since then its been 
under O&M execu�on by Technical Head, Mr. D. S.  Mahal 
(Ex-DSM Innova�on Center) who is Director & CEO of JAP 
INNOGY Pvt. Ltd. and governed by Punjab Genco 
Limited(PEDA-Nodal agency of MNRE & Government of 
Punjab). Currently JAP Innogy is ac�vely pursuing various 
R&D endeavors along with Arka BRENSTech in this plant.

Con�nued from page no.24 
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The team:
Principal Inves�gator: Dr. M.S. Shivakiran
Students involved: B.V. Manikanta (III B.Tech) & N. Sai Ravichandra (III B.Tech)
Technology Partners: Mr. L. Somasundaram, Director, Op�mal Technology Solu�ons, Chennai

Con�nued from page no.21 



Biogas App
ONE POINT SOLUTION FOR BIOGAS

Scan the given QR Code 

Visit google play store

Visit goo.gl/WXfFHW 

Download AppDownload AppDownload App

Available on google playstore





2 Years Warranty
30% Low Maintenance Cost.

Interchangeable Spare Parts Available for All Brands
Syno Pumps Handling vast range of Bio-Gas Slurry & Sludge Pumping:

Flow Rates from .001 m3/hr to 250 m3/hr
Pressure Upto 24 bar
Pumps Thick and Viscous Slurry upto 1 million cP
Liquids with Hard Solids upto 25mm
Liquids with Soft Compressible upto 60mm
Positive Displacement Self Priming Pumps 

Head Off.: K-11, Site No. 3, Panki Industrial Area, Kanpur-208022 (INDIA)
Phone No.: +91 512-2692245, Tele Fax : 0512-2691660, Cell : +91 983839 2839

Email : info@synopumps.com, Webpage : www.synopumps.com 

Head Off.: K-11, Site No. 3, Panki Industrial Area, Kanpur-208022 (INDIA)
Phone No.: +91 512-2692245, Tele Fax : 0512-2691660, Cell : +91 983839 2839

Email : info@synopumps.com, Webpage : www.synopumps.com 

With over 40 Years of Experience & Specialization in Pumps & Parts, The Syno ‘S’ & ‘W’ Series Re-defines 

Profitability by slashing down the Spare Parts Maintenance Cost & Enhanced Mechanical & Volumetric 

Efficiencies. Long awaited features for ‘0’ down-time, trouble free working & reducing life-Cycle Cost to 

provide economical answer to Bio-Gas application...        

The Most Efficient & Cost-Effective Range of PC Pumps in Bio-Gas Application .
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