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WELCOME

Greenco
Summit 2024

Chennai

Kiran KK ; Managing Director
Sriram Kashyap ; Director

Kaashyap specializes in
Production of BioCNG from organic waste
Production of New water from waste water

Kaashyap Operates from
Hyderabad ; India
Kuala Lumpur ; Malaysia
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1.Vijay Nagar Sugars Ltd ; Gadag –Karnataka- Digester & ETP-Turnkey Project
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2.Shiraguppi Sugars Ltd , Miraj , Maharashtra: Digester & ETP: Turnkey project

SSWL- Two stage Diffused Aeration : A new process launched at that time
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3.Synthite Industries Ltd , Harihar Karnataka: Digester for A new Feed stock –
Marigold Flower Waste 10

NSL GROUP- New Algal technology developed Jointly with IIT Hyderabad launched
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Siddhasiri ; Chincholi Karnataka – Digester –EGSB Technology
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(EGSB) Extended Granular Sludge Bed

Gas bubble

Sludge granule

Sludge bed

Weir

Effluent

Influent

Baffle

Biogas

Settler Gas  
cap

Three phase  
separator

UASBR

• High Rate Anaerobic Reactors

• Solid Retention Time >> Hydraulic Retention Time

• Cell Immobilization achieved through self-granulation

EGSBR

• High Rate Anaerobic Reactors
– Organic Loading Rate for granular sludge: 12-18 kg COD/cu.m reactor volume per day

– OLR for granular sludge> OLR in conventional CFSTR with flocculent sludge (3-5 kg COD/cu.m reactor 
volume per day)

– Therefore, volume of EGSB reactor < volume of conventional CFSTR for same degree of treatment

• Solid Retention Time >> Hydraulic Retention Time

• Cell Immobilization achieved through self-granulation
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Algal Bacterial Tower
• Aerobic process to remove organic carbon (BOD) and 

nutrients
• Water is allowed to flow over a surface
• Works on natural aeration
• Algae performs photosynthesis, thereby, further adding 

dissolved oxygen in wastewater. Thus, algal bio-tower is 
more efficient than conventional bacteria-based bio-
towers.

• Bio-towers are used to reduce the organic load on the 
subsequent main aerobic bioreactor so that the net 
aeration requirement in the latter is reduced.

• Particular design of the proposed bio-tower minimizes
the clogging issues that are frequently encountered in
conventional bio-towers
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Sequential Batch Reactor (SBR)

• Conventional Activated 
Sludge Process

Field-scale system

CBME Chamber

Peristaltic pump

DC-Power  
supply

• Used for removing recalcitrant pollutants which are 
difficult to degrade biologically

• The sacrificial electrodes release Fe++ ions which 
are subsequently oxidized to Fe(OH)3.

• Pollutants are removed following one or more of 
the following mechanisms – sweep coagulation, 
adsorption, precipitation, and passive oxidation.

• The process may be improved by introducing 
aeration/ozonation into the system

(CBME)Continuous Bipolar mode Electro-coagulation
Bench-scale system
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• Indian parliamentary delegation visit Europe to study Distillery spent-
wash treatment technologies in 1980

• Major Technologies imported in India :-

 UASB-Paques BV-M/s.Western Paques Ltd,Pune
 Media Based –Structured Media-Bacardi Tecnology
 Media Based –Random Media-SGN,France
 Bi Phasic-Degremont-Degremont India Ltd
 CSTR-Sulzer Brothers,Switzerland,

CSTR Technology survived to be the Best Technology so far

History of Anaerobic Digestion Technologies in India

Marsh Gas
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High Rate Anaerobic Wastewater Treatment

What is Anaerobic Biodegradation?
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COD Balance Anaerobic Biodegradation

Overview Anaerobic Biodegradation

H2 + CO2 acetate

CH4 + CO2

Polymers
(proteins, polysaccharides)

h

Monomers
(sugars, amino acids, peptides)

11
1

propionate  
butyrate

2 2

3
44

h Hydrolytic enzymes
1 Fermentative bacteria
2 Syntrophic acetogenic bacteria

3 Homoacetogenic bacteria
4 Methanogens

Methanogenic  
Consortium
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Methanogenic Reactions

CH4 + CO2CH3COOH
acetate carbon 

dioxide
methane

CH4
methane

CO2 + H2
carbon hydrogen  
dioxide

acetoclastic 
methanogenesis

autotrophic 
methanogenesis

CSTR
Dilution Rate (1/HRT) Time < Growth Rate
Methanosaete (td =7 d), growth rate = ln(2)/td = 0.1 d-1 

so minimum HRT = 10 days
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Recycle of Active Biomass

Contact

Process

Dilution Rate (1/HRT) Time > Growth Rate
sludge retention time uncoupled from hydraulic retention time

Physical:

Microbial:

dense compact biofilms 
high settleability
high mechanical strength

balanced microbial community 

syntrophic partners closely associated

high methanogenic activity 
(0.5 to 2.0 g COD/g VSS.d)

protection from toxic shock

(30-80 m/h)

Anaerobic Sludge Granules
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Anaerobic Sludge Granules (close up)

Anaerobic Sludge Granules (SEM)

Acetate as Substrate 
(Methanosaeta)

Sucrose as Substrate 
(mixed culture)
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Anaerobic Sludge Granules (settling)

granular flocculent dispersed
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Case Study -1 : A project In India

Industry : Marigold Flower Processing Industry

Synthite Industries Ltd 
Harihar, Karnataka , India

Tagetes Erecta 
Marigold Flower 44
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International Price :
US Dollar 500 / Kg
(INR 37,000/Kg) approx.

45

Uses of Marigold Lutein : 1.Pharmaceutical 2.Dietary 
Supplement 3.Pet Food
4.Animal & Fish Feed

Lutein Powder extract from Marigold Flower

A Make in India product earning high foreign exchange for the 
country

encounters major Challenge
EFFLUENT TREATMENT
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Details/ValueUnitParametersSN
Organic-Nature of

effluent
1

Floral-Odor2

Dark yellow to Dark
brown

-Color3

3.5 – 4.0-pH4

2000 -2500ppmTSS5

14000-22000ppmTDS6

45000 – 55000ppmCOD7

18000 – 23000ppmBOD8

RAW EFFLUENT CHARACTERISTICS
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PRIMITIVE METHOD OF EFFLUENT TREATMENT : LAGOONS
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Anaerobic Reactor Shell-2 50

Anaerobic Reactor Roof
51
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Mounting of Central Agitator On Reactor Roof 52

PRE TREATMENT & PRIMARY TREATMENT STAGES 53
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SECONDARY & TERTIARY TREATMENT STAGES

RAW & TREATED EFFLUENT SAMPLES
Location : Site

RAW & TREATED EFFLUENT SAMPLES
Location : Laboratory 55
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Case Study -2 : A project In Malaysia

Industry : PALM OIL MILL

Green & Smart Sdn Bhd 
Kahang , Johor state , Malaysia
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Drivers FOR BioCNG Projects :

•Government of India has taken a decision to shift 
present fossil fuels base to Gas based Economy.

the country from the

•In order to achieve this the Organic waste Biomass available in India to be
harnessed to convert as BioCNG to an extent of 15 million tonnes by 2030,
enough to reduce the country’s CNG import bill by 40 per cent.

•Government of India has set a target of setting up 5000 plants to produce
CBG by 2030

Government has mandated all Public sector / private sector Oil Marketing
companies to compulsorily ensure at least 1% of sales of CNG per year to
come from CBG starting from FY 2025-26 and incrementally increased to
5% within 5 years.

ENABLERS FOR BioCNG Projects :

•Inclusion of BioCNG projects under priority sector lending by RBI

•Central Financial Assistance from Ministry of New & Renewable Energy . 
Subsidy available – Rs.4.0 Crore for 4.8MT/Day.(Max Cap – Rs.10 Crore)

•Ministry of Agriculture and Farmers Welfare has issued FCO ( Fertliser
13thControl Order) Dated July 2020 approving the Fermented Organic 

Manure as a Fertilizer.

MDA(Market Development Assistance ) of Rs.1500/MT of FOM is  
implemented by Government of India.

Capital Subsidy of Rs.1.0 Crore announced for Harvesting equipment used 
in sourcing feedstock for Compressed Biogas Plants.
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UnitBiogas YieldFeedStockSN
Cu.m Per MT95.0Pressmud1
Cu.m Per MT195.0Maize Silage2
Cu.m Per MT155.0Napier Grass Silage3
Cu.m Per MT90.0Organic Fraction of MSW4
Cu.m Per MT40.0Pig Slurry5
Cu.m Per MT50.0Cattle Slurry6
Cu.m Per MT90.0Poultry Litter7
Cu.m Per MT140.0Wheat Straw8
Cu.m Per MT65.0Sewage9
Cu.m Per MT120.0Potato Pulp10

Various Feed Stock : Theoretical yield of Biogas

Super Napier Grass or Pakchong-1

It is a cross of ordinary 
(Pennisetum purpureum) and  
(Pennisetum glaucum).

This plant developed by 
nutritionist Dr. Krailas Kiyothong.

Napier  
pearl

grass  
millet

the Thailand
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What is Special IN Super Napier Grass?
1) Fast Growth: It has the fastest growth of 10 feet in 59 days

2)High Yield: 25 tons per acre and 8 harvests per year. In other words, 200 tons per acre,
which can feed 20 dairy cows, 30 - 35 goats for 12 months.

3)Best Nutrition: Presence of 16-18 % of the protein that is very important for the animal's
particularly for dairy cows to produce more milk.

4)All Weather Friendly Growth: Dr. Krailas Kiyothong says that it is drought resistant and
grow any kind of location irrespective of the wet or dry season. The only need is the soil rich
organic matter that makes it perfectly suitable for the Indian subcontinent.

5)Easy Storage: This has water-soluble carbonate 18, which means no need to add additives
to store this plant(silage).
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STEPS IN CBG PRODUCTION

Feedstock pre-treatment
Anaerobic Digestion
Biogas purification to convert as BioCNG
Compression , storage and dispensing
FOM Processing

Raw Biogas Composition
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Comparative Analysis:H2S Removal Technologies

C02 Removal Technology: 
1.PSA(Pressure Swing Adsorption)

73

74



11-07-2024

38

C02 Removal Technology: 
2.Water Scrubbing

C02 Removal Technology:
3.Chemical Scrubbing :MonoEthylAmine
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C02 Removal Technology: 
4.Membrane Systems

Pressmud / Napier Grass to Raw Biogas
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Raw Biogas to Compressed Biogas

Pricing Framework of BioCNG

79

80



11-07-2024

41

CBG SALES

Oil Marketing Companies under SATAT
GAIL and CGD Companies
Direct Retail under own brand
Industries and commercial establishments
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BioCNG Project: Financial Snapshot

BioCNG PROJECT- Capacity : 8 MT/DAY

 Annual Turnover –INR 25.79 Crores
 Capital Cost – INR 35 Crores
 Profit after Tax – INR 9.89 Crore
 DSCR-Avg Net – 2.39
 Payback – 2.27 Years
 IRR – 39%
 Capital Subsidy – INR 6.67 Crores

Composition of BioCNG for sale
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Description of FOM
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L I S T O F I M P O R T A N T & M A I N S T A T U T O R Y A P P R O V A L S R E Q U I R E D

P r e - C o n s t r u ct i o n :
1. Ob ta in ing La nd O w ne r s h i p Doc um en t s f r om Panchayat /Mun i c i pa l /Revenue
2 . To w n & Count r y P l ann ing – Chang e of L an d Use O R N O C if e xem p ted
3. Fores t Dep a r tm en t – N O C rega rd i ng the sa id l and ou t o f the i r jur i sd i ct ion
4. Pol lu t ion Con t ro l Board – Con sen t to Estab l i sh
5 . P E S O – Pr ior App rova l
6 . To w n & Count r y P l ann ing – Bu i l d i ng P l an App rova l
7. F i re Dep a r tm en t – Prov is iona l F i re N O C
8. Mun i c i pa l Corpora t i on – Pe rm is s i on for m in i ng
9. E lect r ic i ty B oa r d – Tem p o ra r y / Pe r m anen t E lect r ica l Connec t i on
1 0 . Wa te r Supp l y – G round/Sur face Wa te r Ex t rac t i on for cons t ruc t i on
11 . L ab o u r L i censes & Insu rance for cons t ruc t i on

P r e - O p e r a t i o n:
1. Pol lu t ion Con t ro l Board – Con sen t to Opera te
2. F i re Dep a r tm en t – F inal App rova l
3 . P E S O – F ina l App rova l
4. E lect r ic i ty B oa r d – Pe r m an en t E lec tr ica l Connec t i on
5 . Wa te r Supp l y – G round /Sur face Wa te r Ex t rac t i on for Opera t i on
6 . S e w a g e D i sposa l re lated pe rm is s i ons
7 . Fac to r y P l an App rova l / Reg i s t ra t i on / Comp le t i on
8 . L ab ou r r e l a ted L i censes
9 . P roduc t Sa l e re lated L i censes ( CB G / Fer t i l i zer etc)

FLOW OF ACTIVITIES FOR THE PROJECT :

•MOU between Developer & M/s.Kaashyap as Technical consultant for the project

•Application to be submitted as Expression of Interest attaching the above MOU to GAIL / Oil Marketing 
Companies

•Receipt of Letter of Intent from GAIL /Oil Marketing Companies confirming Long term purchase of BioCNG

•Entering into commercial contract with GAIL /Oil Marketing Companies

• DPR Preparation by M/s.Kaashyap and application for approvals from PCB , PESO etc

•Application to Bank under BioCNG Loan product and obtaining sanction Letter

•BioCNG Project execution by M/s.Kaashyap

•Launch of BioCNG Product for commercial sales

•Realization of subsidy from MNRE ; M/s.Kaashyap to facilitate with Technical support

•Operations & Maintenance by M/s. Kaashyap
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KIRAN KK
+916304254968
kirankk@kaashyapenvergy.com

89


