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Decentralized waste 

resource management: 

Nisargruna Bio-gas Plant  

10 TPD 

For Solid waste  
 

 

Technology provided by 

 

BHABHA ATOMIC RESEARCH CENTRE  
Dept. Of Atomic Energy, Govt. Of India 
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NISARGRUNA Biogas plant 
Based on Biodegradable waste resource 

Garbage 

 

ENVIRONMENTAL SUSTAINABILITY AND 
 

ECONOMICS 
•10 MT biodegradable waste is going to be 10 to 20 MT food for tomorrow. 
•Decentralized plants can substantially reduce transportation costs and 

associated hazards. 
•10 MT biodegradable waste resource processing through Nisargruna 

generates employment for 20-50 person 

 

Solutions 

We provides end-to-end decentralized waste management solutions for corporate houses, 

townships, school and college campuses, or any other institution that identifies a need for 

management of waste. A decentralized system saves considerable transportation costs and 

eliminates the related emissions. 

 

 

We set up systems to manage both biodegradable (food waste, horticulture waste) and non-

biodegradable waste.  The biodegradable waste is treated with the installation of Biogas plant 

(based on the Nisargruna technology developed at BARC), composting or vermiculture 
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techniques. The non-biodegradable waste (paper, plastic, glass, metals etc.) is channelized to the 

recycling units through our network of scrap dealers, wholesalers and recyclers.

 

All operations are driven towards achieving net zero waste across institutions whereby all the 

waste would be routed and processed in a way that none is left to reach the dumping ground

involve waste pickers into our system in an attempt to provide them a dignified alt

livelihood option. 

The waste generated at the institutional premises is expected to have a significant portion of both 

biodegradable and recyclable waste. Hence we propose to set up the following zero waste model 

for you 
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NISARGRUNA Biogas Plant  
 

NISARGRUNA Biogas  Technology has developed the NA&BTD (Nuclear Agriculture& Bio-

technology Division), Bhabha Atomic Research Centre (BARC) for sustainable treatment of 

organic waste. 

The process involves segregating the waste, and turning it into a slurry form in a mixer. The 

aerobic digestion of the slurry is carried out in a pre-digester tank using thermophilic bacteria 

and hot water. This is followed by methanation or anaerobic digestion by methanogenic bacterial 

consortium in the main digester tank. The biogas(mainly methane) is tapped from the floating 

head of the main digester tank and the residual slurry is sent to manure pits where the nutrient-

rich water from manure separates out. This water can be recycled for gardening purposes. The 

energy generated can be used for cooking, heating water, electricity generation (provided it 

processes over 1000 kg per day). The residue can be used as organic manure for internal 

horticulture. The brief description of various types of waste that can be handled and treated by 

the plant is as follows: 

Food and Vegetable waste , Canteen waste, Garden waste, flower waste from temples and 

festivals, Biodegradable Municipal solid waste, Pulp after extraction of fruits and herbal plants, 

Fish waste from fisheries,  Biomass generated from ETP and Solid waste generated from 

slaughterhouse. Advantages of Biogas Plant  

• It is a very convenient way to treat biodegradable waste & Faecal Sludge. 

• Clean, hygienic and pollution free environment. 

• No problem from flies, mosquitoes or rodents. 

• Consumption of water and electricity are very low. 

• Saving on transportation of waste. 

• Compact size. 

• Reduces dependence on LPG and other petroleum-based fuels. 

• Organic manure is produced as a by-product. 
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Components of a Biogas  Plant 

• Mixer / Crusher: Solid waste is difficult for microorganisms to process. Segregated 

organic waste (free from plastic, paper, metal, cloth and glass) is fed into mixer along 

with water to be crushed to obtain uniform slurry. 

• Primary Digester: The organic waste slurry mixed with hot water is charged into 

primary digester. The primary digester serves mainly as hydrolysis cum acidification tank 

for treatment of suspended solids. Compressed air is used to aerate the digester. The 

primary digester is designed in such a way that after the system reaches equilibrium in 

initial 4-5 days the fresh slurry entering the tank will displace the equal amount of 

digested matter from top into main digester tank. 

• Faecal Digester: This digester would be need in faecal Sludge as there are large 

quantities of Faecal Sludge waste. readily degradable the total organic matter can be 

transformed to methane in the classical digestion process. This problem can be solved 

using aerobic fungi capable of degradation of cellulosic materials.  

• Main Digester: Main digester serves as methane fermentation tank and BOD reduction 

takes place here. The biogas is collected in a dome (gas holder). It fits like a cap on the 

digester and is submerged in water. The biogas produced from slurry is collected in dome 

and being lighter than air it rises upward. 1” GI piping is provided to transfer the biogas. 

The biogas is transferred to a balloon made of HDPE for additional storage. 

• Sludge drying bed: The treated overflow of main digester is connected to sludge drying 

beds or manure pits. Natural drying of slurry produces high quality organic manure. 
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List of Civil Components 

Calculation for biodegradable MSW  

Sr. No. Description 

1 Feeding Room Above Primary Digester 

2 Primary Digester 

3 Main Digester 

4 Manure Pit 

5 Sludge Drying Bed 

6 Balloon Room 

 

List of Mechanical Equipment 

Sr. No. Description 

1 Mixer 

2 Compressor 

3 Gas Holder (Dome) 

4 Gas Burner 

5 Gas Meter 

6 Blower 

7 Sludge Pump 

8 Water Pump 
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9 Balloon 

10 Plumbing accessories 

11 Electric accessories 

 

 

Gas Utilization System  

• The gas can be used directly for cooking by installing special type of burners. 

• The gas may also be connected to a generator to produce electricity (although, this is not 

as efficient as using the gas for thermal purposes). 

• The gas can be used for industrial usages and also for vehicle usages after purification. 

 

Differences between Nisargruna and Conventional Biogas Plant 
 

S. Property Nisargruna Biogas plant Conventional Biogas plant 

 

1 Type of waste 

processed 

Market Waste, Kitchen waste,Faecal 

Sludge, dry leaves, green grass, abattoir 

waste, paper etc. 

Only cattle dung 

2 Predigester Included Not included 

3 Waste feed After making a slurry in a mixer Direct 

4 Handling of 

waste 

Needs segregation Direct 

5 Power 

consumption 

Mixer, compressor and water pump. No power 

6 Use of hot water Solar heater is used for getting hot 

water, which is mixed in predigester. 

No usage of hot water. 

7 Type of bacteria Thermophilic in predigester and 

Methanogenic bacteria in main tank 

Methanogenic 

8 Digestion Aerobic and anaerobic Anaerobic 

9 Type of manure High quality, weedless and odourless 

manure is obtained which can be used 

as soil conditioner. 

Manure is more fibrous and 

less consistent and may have 

bad odour. 

10 Processing time About 19-20 days About 30 days 
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11 Gas composition Methane 70-75% Methane 50-55% 

12 Scope Urban and rural Rural 

13 Design Suitable for larger community Small scale 

14 Advantage 1.Save on transporting of waste 

2. Complete digestion of waste is 

possible 

3. More environment friendly 

1. Does but lesser extent 

2. Incomplete digestion 

3. Does 

 

Installing a generator is a viable prospect for plants of capacity above 1000 Kg per day. 

The quantities of gas and manure produced are dependent on and in proportion to the quantity of 

waste fed to the plant 

 

 

 

 

 

Work 

Name 

Installation of Biodegradation plant (NISARGRUNA Biogas ) for disposal of 

biodegradable waste at DASNA NP, GHAZIABAD 

Sl.No. Description Item Quantity Amount 

Civil Items 

1  Screen Chamber and Mixer Platform 1 2,40,000/- 

2 Pre-digester (1 No.) should have a volume of 100m
3
each 

(dimensions may vary depending on the site but volume  

should remain constant) with a centre wall  opening at the 

bottom for free slurry  

. 

1 30,00,000/- 

3 Chamber joining predigester with main digester: A 

chamber will be constructed in bricks between predigesters 

and main digester.  

 

1  4,25,000/- 
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4 Main digester (1 No.) should have a volume of 

250m
3
each (dimensions may vary depending on the site 

but volume  

should remain constant) with a centre wall  opening at the 

bottom for free slurry 

1  75,00,000/- 

5 Chamber joining main digester with Manure pits: A  1 4,80,000/- 

6 Manure pits (4No.): The chamber will deliver the manure 

slurry in manure pits through a channel.  

1 3,45,000/- 

7 Balloon room (2No.): 1  4,10,000/- 

9 Bacteria Digester 01 4,50,000/- 

10 Site Clearance, Soil digging and refilling, beautification 

and horticulture work. 

01 2,35,000/- 

Total 1,30,85,000/- 

G.S.T. 18 %  23,55,300/- 

Total 1,54,40,300/- 

 

Mechanical Items 

SlNo. Description Iteam Quantity  

1 Mixer with a capacity of 5 MT/hour fitted with 5 HP motor 

with one Ss Table (6’ X 1.5’ X variable height from 3’ to 2’ 

towards mixer end (2 No.) 

2 no. 10,00,000/- 

2 Compressor (10HP) (2 No.) with Plumbing and fitting 2 4,00,000/- 

3 Water pump 5 HP (2 No.) with plumbing and fitting 2 1,50,000/- 

4 water heater 25000L/day capacity with suitable water storage 

tank and hot water tank to be mounted for giving maximum 

efficiency in an aesthetic manner. 

1 3,50,000/- 

5 Slurry pump 10HP (2 No.) 2 3,00,000/- 
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hgSBRTECHNOLOGYbyBARC 

 
 
 

 

 ▶ The hgSBR is a compact biological wastewater treatment system 

foreffectiveremovalofcontaminantsfromdomestic&industrialwastewate

r. 

 ▶ hgSBR tech utilizes the unique features of SBR technology & Bio-Beadsfor 

effective wastewater treatment in a single tank without 

requiringsecondarysettle. 

 ▶ It makes use of the native microbes of wastewater in the form of bio-

beadsforremovingcontaminations. 

 ▶ Specificadvantagesconferredbybio-

beadsincludesuperiorsettingcharacteristics, high biomass levels in 

treatment tanks, simultaneousC,N,& Premoval. 

 ▶ Bio-

beadsmicrobescantoleratechangingloadings,process&environmentalco

nditions. 

Biologicalpurificationvia hgSBR 
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Growthofmicroorganismsintheformofbio-beads: 

 Achieveshighbiomassconcentrations 

 Achieveseffectivenutrientremoval 

 Simplifiesbiomass-treatedwastewaterseparations 

 Decreasesthepollutantsloadtobelowacceptablelevels. 

Bio-beads remove organic matter (COD/BOD), reactive nitrogen 

(ammonium,nitrate,andnitrite),phosphorus&othercontaminantsfromwastew

ater. 

Additionally biological treatment removes colour, turbidity, total 

suspendedsolids&decreasesmicrobialload(faecalcoliforms)inthesewage. 

Processconfiguration 

 hgSBRisoperatedintermittentlyinfill&drawmodewitheachbatchoftreatme

ntcomprisingoffilling,mixing,settleand/ordecantphases. 

 Reactionsarepartitionedintoanaerobic&aerobicphases. 

 Length of cycle and individual phases will depend on influent 

characteristics&treatedeffluentqualityrequirements. 

 hgSBRprocessissuitableforsmall,medium&largescaleWWTPs. 
 
 

 
 

ProcessDiagram 
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Treatmentperformance 
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SBR&hgSBRcomparison
 

Features&advantages

▶Entirebiologicaltreatmentisinasinglereactortank

▶Nosecondaryclarifiertanks

▶Excellentsludgesettlingproperties

▶Higherbiomassconcentrationsof10g/landabove

 ▶ SimultaneousNPKremoval

 ▶ Noneedofcompartmentalizationofreactortank

▶Toleratesfluctuatingloads,process&environmentalperturbations

▶Eliminatesequipment'sforsludge/liquidrecycleanddecanting

▶Odourfreesewagetreatmentplants.

 

Applications 

▶Municipalwastewater

▶Industrialeffluents 

▶Newwastewatertreatmentplants

▶Retrofittingforcapacityextensionsandimprovedtreatment

comparison 

Features&advantages 

Entirebiologicaltreatmentisinasinglereactortank 

Nosecondaryclarifiertanks 

Excellentsludgesettlingproperties 

Higherbiomassconcentrationsof10g/landabove 

SimultaneousNPKremoval 

Noneedofcompartmentalizationofreactortank 

Toleratesfluctuatingloads,process&environmentalperturbations

Eliminatesequipment'sforsludge/liquidrecycleanddecanting

Odourfreesewagetreatmentplants. 

Municipalwastewater 

 

Newwastewatertreatmentplants 

capacityextensionsandimprovedtreatment 

Toleratesfluctuatingloads,process&environmentalperturbations 

Eliminatesequipment'sforsludge/liquidrecycleanddecanting 
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Chapter-4 TECHNICALSPECIFICATIONS;SCOPEOFSUPPLY 

 

 

 

 

 

 

 
 

 

 

 

 

 

S.N. ITEMDESCRIPTION SPECIFICATION  

   

 BARSCREENCHAMBER   

 Quantity 01No.  
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 Size(Mayvary) 1x3.0mtr  

 MOC RCC  

 EQUALISATIONTANK   

 Quantity 01No.  

 Size   

 Capacity 4x4x4mtr  

 MOC RCC  

 SBRREACTORDIGESTER   

 QTY 01NO,  

 SIZE 3X3X5MTR  

 CAPACITY 100KLD  

 MOC RCC  

 SLUDGERECEIVINGTANK   

 QTY 01NO,  

 SIZE 1.5X1.5X4MTR  

 CAPACITY   

 MOC RCC  

 SLUDGEDRYINGBED   

 QTY 01NO,  

 SIZE 1X1X5MTR  

 CAPACITY   

 MOC RCC  

 SEWAGELIFTINGPUMP   
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 Quantity 01+1Nos.  

 Capacity 25m
3
/hr.  

 Head 12m  

 Motor 5HP  

 MotorRPM 2900RPM  

 RatedVoltage 415V  

 Type Submersible/Horizontal  

 Make Crompton/Kirloskar  

 AIRBLOWER   

 Quantity 02Nos.  

 Capacity 200m3/hr.  

 Head 3,000MMWG  

 MotorRPM 1440RPM  

 Type TwinLobe  

 Make AKASH/EQ.  

 COARSEBUBBLEDIFFUSERS   

 Quantity 04LOT  

 Type CoarseBubbleDiffuser  

 Size 80mmDia  

 MOC PVC  

 Make WE/SDA/WRequiv  

 FINEBUBBLEDIFFUSERS   

 Quantity 04LOT  
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 Type FineBubbleDiffuser  

 Size 63mmDia,600mmlong  

 MOC PVC  

 Make WR/WE/SDAQUA  

 MEDIA   

 Quantity 01LOT  

 MOC PP,Black  

 Make WR/PEPL/SI/EQ  

 TUBESETTLERMEDIA   

 Quantity 01LOT  

 MOC PVC  

 Make WR/PEPL/SDAQUA  

 SLUDGERE-CIRCULTION   

 Quantity 01Nos.  

 Capacity 50m3/hr.  

 Head 12M  

 Type SP  

 MotorRPM NA  

 RatedVoltage 415V  

 Make Kirloskar  

 MULTIGRADESANDFILTER   

 Quantity 01No.  

 Diameter 600mm  
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 Ht. 1400mm  

 MaterialofConstruction MS  

 Media MultigradeSand  

 MediaQuantity Asperrequirement  

 Make WR  

 ACTIVATEDCARBONFILTER   

 Quantity 01No.  

 Diameter 600mm  

 Ht. 1400mm  

 MaterialofConstruction MS  

 Media ActivatedCarbon  

 MediaQuantity Asperrequirement  

 Make WR  

 CHLORINEDOSINGSYSTEM   

  
Quantity 

01 Set (Tank - 01 No., Pump -

01No.) 

 

 PumpCapacity 0-4lph  

 TankCapacity 500Liters  

 MOC PVC/HDPE  

 TypeofDosing Manual  

 Make E-Dose  

    

 INSTRUMENTS   
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 PRESSUREGAUGE   

 Quantity 1lot  

 PressureRating 0-7Kg/cm2  

 Make H-Guru  

 LEVELSWITCH   

 Quantity 1lot  

 Make Aster  

 ROTAMETER   

 Quantity 01No.  

 Type PPFlangeendconnection  

 Make Aster  

 ELECTRICALCONTROLPANEL   

 Quantity 01No.Automatic  

 No.ofDOL ASPERABOVEPUMP.  

 Type IndoorandFloormountedtype  

 MOC MSPowderCoated  

 ELECTRICALWIRING&CABLETRAY   

 Quantity 01Lot(asperrequirement)  

 PIPING&VALVES   

 Quantity 01Lot(asperrequirement)  

 MOCofWaterLinePiping UPVC  

 MakeofUPVCPiping Astral/Supreme/SURYA  
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 MOCofAirLinePiping(NONSU

BMERGED) 

 
MS/GI 

 

 MakeofMS/GIPiping Jindal/SURYA /Prakash  

 FlowMeter   

 Quantity 01Lot  

 Size 1.5”dia  

 Make Aster/Zest /eq.  

 EQUIPMENTROOM   

 Qty 01nos  

 SIZE 10FTX10FTX9FT  
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