Proposal under Project Varanasi

1. Title: Improving Solid Waste Management at JIT (BHU) and Adopting the Bio-digestion
System of Bhagwanpur Sawage Troatment Plant for bicges production

4. P 2 Prof, Prabbat Xumar Singh, Department of Civil Engg., IT (BHUL)
Co-PA.: 1. Dr. Anurag Ghei, Degartmant of Civil EngR., 1T |BHU)

2. Shri Ramesh Singh, Visiting Faculty, Department of Civl Engg., IIT (84|

3. Or. Amirlta Dwivedi, fes. Assoriate, Department of Cvil Engg., HT [BHU)
3. introduction:

A blo digester of around 1000 kg/d foad capacity, capable of producing approx. 1300 m3/d
of blegas has beon Installzd at Bhagwanpur SEWaRe reatment plant (STP} of Varanas For
several operational reasons, the digesiers are not being used to therr full potentials.

The primary objective of installation of Bhagwanpur STP was to reduce thoe pollution losd
reaching to river Ganga through Assinala, which has its own catchment of receiving
ralnwater runoff or domestic waste waters. The activated sludge process basad waste water

treatment system had planaed to produce biogas lrom the concentcated sludge abtained
from sacondery carifier,

There appesr two prime regsons for peor performance of bio agesteor.

I The generation of feed sludge from the ASE is vary low.
n The bio digaster gets 3 mixed shodge Ireen the bottom af peamary clanfier (a whch
the scycled sludge from secondary claztier is also pumpad
Evan when the beo digester was reporied to be working, the avarsge gos production ranged
between 150-180 m*/d, which I acound 11-13% of design value.

It is proposed 1o restart the bio digester using supplementary o degradable QrEanic
material obhtainad from 1Y [BHU} and Banacas Hindu Univers:ty camzus,

4, Motivation and Vision

IT{8HU) is Jocated within the larger campus of Bararas Hindy University (BHUJ. It hos been
estimated that IIT (BHU) generates sround 450 kp/d of biodegrodable organic waste. wilh
proper segregation In place and taking sddi bonai residential Quariers from BHU campus. i 15
envisioned that around 1000-1200 kg/¢ of blodepradasle ceganic materal can be collacted
to use us feed material for bio digestar ac Bhagwanour STP, The sludge produced from 3TP
will be supplomented with this additional source of hiodigestble material (o use the fult
design capacity of biodigester. The biogas so preduced may be planned to be wsod for
economic recovery in consultation with STP autheritios
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5. Advantages:

8. Biogas produced from the system will Rive economic benelits to STP establishment,

b, The biodegradeabls component of municipal solid waste from IT (BMU) and BHU will
be wreated properly at this existing facility of Bhawapur STP, without burdening its
functioning.

C A non working facility may be revived for proper utifization under sclentific
monitaring and control.

d. The study will provide worksbie data and experience 10 be used for athe: similar
facilities, such as STPs at DLW and Dinapur of Varanasi.

6. Proposed Work Plan:

It is proposed to develop o pllot scale door to door municipal solid waste collection system
in T (BHU} and BHU campus, The segragated biodigestible companent of the callected
waste is proposed to be carried to Bhagwanpur STP where it will be used s bio digester
feed after proper shredding and slutry preparation, Yhe functioning of biodyester 15
planned to be studied under varying proportions of sludge and external feed materials, C/N
ratio, ana other applicable scientilic parameters (he performonce ol bio digester 0 tenmy
of quantity and quality of bio gas generated, is thermal snd Bconomie values etc, will be
evaluated to understand the working process under our climatic and soclo cultural
conditions,

Thus following work pian is envisaged:
1. Estavlishing a modular door 10 door municipal solid waste collection system o 177
(8HU} and BHU campus to coliect biodegradable, papers and plastics in sepsiate

streams.

2. Estimation of bio digestiblo feed material ond establishanent of supply chain 10
Bhagwasnpur STP.

3, Performance evaluation of biodigester unit at Bhagwanpur STF in curent working
condition.

4. Development of system for feed material preparation frem collected external wasle
stream.

5. Pilot study through mixing of STP sludge and external fess to enharce the biogas
production.

6. Evaluation of bio digester parformance and ebssrvations of weorking enviconmental
factors,

7. Proposed Project Duration: 2 Years



