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PREFACE

United Nations Industrial Development Organization (UNIDO) is implementing a GEF supported project “Organic
Waste Streams for Industrial Energy Applications in India” jointly with the Ministry of New and Renewable
Energy (MNRE), Government of India. The project aims to contribute to its climate change strategic objective
namely, promoting investment in renewable energy technologies by transforming the market for using organic
waste for SME industrial energy applications in India; and focusses on supporting different technological and
commercial innovations in the application of bio-methanation technology (Biogas or Anaerobic Digestion).

The estimated energy potential in Uttar Pradesh, Maharashtra, Tamil Nadu and Gujarat for the four targeted
industrial sectors of Sugar, Poultry, Cattle and Fruit & Vegetable processing sectors have been validated by
conducting stakeholder consultations. Primary survey and site visits had been carried out for collection of data
on availability, utilization pattern and price in the selected potential states. During the field visits, current
practices of waste storage, treatment and disposal methods had also been assessed. Based on the data obtained
from the stakeholder consultations in the selected states “Consolidated Matrix on Availability, Utilization &
Pricing of Industrial Organic Waste” had been developed.

A study for mapping the urban and industrial organic waste availability across India is being carried out by
UNIDO, also to determine energy generation potential from different organic wastes. A comprehensive and
integrated “Bio- Resource Map” of the organic waste from four targeted sectors will be developed using GIS
applications. A complete study will have following outcome reports.

Part-l Identification of Organic Waste Streams in India
Part-1l Identification of Potential States for Energy Generation Using Organic Waste from the Targeted
Industries

Part-1ll  Availability, Utilization Pattern and Price of Organic Waste from Targeted Industries in Potential States
Part-IV Characterization of Organic Waste from Targeted Industries in Potential States.
Part-V A Comprehensive Map (GIS) of the Organic Waste from Targeted Industries in Potential States

Part-VI National and Regional Level Conferences on Energy Generation from Waste from Targeted Industries
in Potential States

Disclaimers
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the presentation of the material in this document do not imply the expression of any opinion whatsoever
on the part of the Secretariat of the United Nations Industrial Development Organization (UNIDO)
concerning the legal status of any country, territory, city or area of its authorities, or concerning the
delimitation of its frontiers or boundaries, or its economic system or degree of development. Designations
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necessarily express a judgement about the stage reached by a particular country or area in the development
process. Mention of firm names or commercial products does not constitute an endorsement by UNIDO.

2. The opinions, statistical data and estimates contained in signed articles are the responsibility of the
author(s) and should not necessarily be considered as reflecting the views or bearing the endorsement of
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1.0 BACKGROUND

The project “Organic waste streams for industrial renewable energy applications in India” reflects the
Government’s priorities to promote sustainable development as set out in the National Action Plan on Climate
Change (NAPCC). To further access the potential of energy generation from industrial and urban organic wastes,
a study entitled “Organic waste streams for industrial renewable energy application in India” was undertaken by
GEF under the project preparation grant (PPG) in consultation with Ministry of New and Renewable Energy
(MNRE). During the study bio methanation (Anaerobic Digestion) was identified as most feasible technology for
organic waste to energy generation.

The platform for accelerating the implementation of bio methanation technologies in India to maximize
potential of available organic industrial waste for energy generation was built upon four important areas, which
included:

e Identification of SMEs sector with highest untapped potential

e Identification of most suitable business models based on level of innovation, technology, integration
capability, end applications and acceptance by technical and financial due diligence.

e Mapping of actual availability of selected categories of industrial organic wastes across various
locations in India.

With the above background, this assignment aims to develop comprehensive and integrated “Bio Resource
Map” of organic industrial waste using GIS application for mapping actual availability of organic wastes in
identified sectors across various locations in India. It also includes organization of “National/ State Level
Conferences” to introduce the project to relevant stakeholders and share Bio-resource Map which will facilitate
them in exploring installation of potential organic waste to energy projects.

The first progress report for the project included state wise assessment of the urban and industrial organic
wastes in India, which included identification of waste sources, estimation of waste generation quantities and
estimation of energy potential for urban and industrial organic waste streams in India.

The second progress report was an extension of first progress report and provides detail matrix on estimated
waste generation and energy potential of urban and industrial organic waste. This report also provides detail
assessment of four key sectors such as poultry industry, sugar industry, fruit & vegetable processing industry
and cattle farming, priorities and shortlisting of states and districts / regions based on the waste generation/
availability and other parameters. The selected top four states were Uttar Pradesh (132 MW), Maharashtra (142
MW), Tamil Nadu (112 MW) and Gujarat (57 MW).

The current report provides details of primary survey, site visits and stakeholder consultation for each identified
sector and the states based on which a “Consolidated Matrix on Availability, Utilization and Pricing of Industrial
Organic Waste” was developed for the four states based on the data obtained from primary survey and
validation of secondary data based on stakeholder consultations. Primary survey was carried out by conducting
site visits in the industries generating organic waste from the selected four sectors.




2.0 STAKEHOLDER CONSULTATIONS

2.1 Objective of the stakeholder consultation

The stakeholder consultations were carried by conducting primary survey and site visits to validate and verify
the secondary data pertaining to the selected four sectors generating industrial organic waste in the four
selected states. Secondary data were obtained from various sources on waste quantification and energy
potential through inception meetings and literature review of published reports, articles, research papers,
guidelines and available government data. Primary survey and site visits were conducted in Uttar Pradesh,
Maharashtra, Tamil Nadu and Gujarat to obtain the followinginformation.

e Validation and verification of secondary data on waste quantification and energy potential.
e Assessment of generation, availability, price and demand of industrial organic waste.

e Current waste management practices.

e Challenges involved in procurement and utilization of industrial organic waste.

e Technical and financial challenges faced by the existing bio-methanation plants.

e Suggestions from stakeholders for successful implementation of bio-methanation projects in the
selected potential regions.

e Identification of suitable sampling locations for waste collection and characterization for the selected
sectors in the selected States.

2.2 Methodology for stakeholder consultation

The methodology adopted for stakeholder consultations is a multi-step approach to identify the members and
organizations who directly or indirectly influence the four industrial organic waste generating sectors and energy
generation in the four selected states. It includes central, state and district level government and private
organizations, associations of the selected four industrial sectors, technology providers and research institutes.

At an initial step, national level stakeholders were identified for information collection on central government
schemes, policies and technical & financial support for waste-to-energy sector. The State Nodal Agencies (SNAs),
industrial associations, research institutes and other state level organizations in the selected states were
identified to understand the state government and Ministry of New and Renewable Energy (MNRE) policies and
schemes for promoting waste-to-energy sector. The SNAs are the State Nodal Agencies for MNRE. The data
provided by SNAs on number of WtE operational plants and reasons for success or failure helped in
understanding the present scenario of waste-to-energy sector in the selected states. The regional/ district level
stakeholders were identified to collect more specific information on quantum of waste generation, current
waste management practices, pricing, utilization and challenges for establishment of waste-to-energy plants.
The approach adopted for stakeholder consultation is provided in Figure 2.1.

Stakeholder consultation was undertaken at individual and group level along with visual observation visits to
industry and facility itself.




Figure 2-1: Methodology for stakeholder consultations

A guestionnaire was developed for collection of valid, reliable and relevant information. The questionnaire

structure was designed in a simplified manner making it easier for the respondent to answer the question. Based

on identification of role and responsibility of the stakeholders, only relevant survey questions that can be

addressed by respondents were discussed during the consultation. The questionnaire format was designed in a

clear, precise and in well-structured manner focusing on target information as summarized in Table 2.1.

1.

Table 2-1: Design of questionnaire with targeted information

I

Name of the organization and year of
establishment?

Roles and responsibilities of the organization?

How does the organization influence the
selected sectors?

Collection of statistical data related to the
selected sectors?

What was the waste generation, availability,
collection and transportation  system,
processing & disposal system, utilization,
price, demand and seasonal variations of
industrial organic waste?

What are the methodologies followed to
calculate the quantity of industrial organic
waste generation?

Number of operational plants in the selected
industrial sectors in the selected States?

Suggestions, concerns and opinions related to
the proposed waste-to-energy plant?

What are the schemes and policies from State
and Central government to promote waste-to-
energy sector?

Information on name of the organization and year of
establishment.

Purpose and function of the organization.

What policies and guidelines would influence the
selected sectors?

Assessment of secondary data with the data of
stakeholders.

Information related to industrial organic waste from the
selected four sectors in the selected States.

Comparison of the data with the waste generation
guantities and estimated energy potential to reach
actual energy potential.

Quantum of waste generation from the selected sectors
in the selected States.

Steps to be taken to overcome the current problems
associated with the establishment of bio-methanation
plant.

Technical and financial benefits available for waste-to-
energy sector.
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2.3 Stakeholder Consulted

Information were collected on role & responsibilities of the respective organization and details related to
generation, collection, storage, transportation and seasonal availability of industrial organic waste as a part of
stakeholder consultations. The discussions also helped in understanding the mechanism adopted for utilization
and disposal of waste.

Stakeholder consultations were carried out at national level, state level and regional level industries, government
agencies and institutes. The facts and figures through qualitative discussions and data collected from the
respective stakeholders were assessed to understand the gaps, challenges, concerns, suggestions and opinions
on effective utilization of industrial organic waste for successful operation of waste to energy plant. To the extent
possible based on availability, information was collected on generation, availability, composition, selling price
and transportation cost of industrial organic waste and along with capacity and cost of operating waste-to-
energy projects.

The consultations were conducted from September to December 2018 and information was collected as per the
designed questionnaire for the respective stakeholder on waste generation & availability, current waste
management practices, utilization, pricing and demand of waste. The following category of stakeholders were
selected considering their importance, impact and influence in the project. Table 2.2 provides the list of
stakeholders consulted for this project. Every stakeholder was thoroughly interviewed as per the questionnaire
and documented the response. Appendix A provides summary of the consultations for each of these
stakeholders.

a. Selected four industrial sectors

b. Industrial associations.

c. Government departments.

d. Co-operative institutes and federations for the selected sectors.

e. Research institutes.

f. Technology providers for waste to energy.

g. Existing bio-methanation plants.

Table 2-2: List of Stakeholders Consulted

m National Level Uttar Pradesh Tamil Nadu m

1 Indian Biogas Non-Conventional = Maharashtra Energy Tamil Nadu Gujarat Energy
Association Energy Development Agency = Energy Development
Department (MEDA), Pune Development Agency (GEDA),
Agency (NEDA), Agency (TEDA), Government of
Government of Government of Guijarat,
Uttar Pradesh, Tamil Nadu, Gandhinagar
Lucknow Chennai
2 Agricultural Uttar Pradesh Commissionerate of Directorate of Department of
and Processed | State Bio-energy Animal Husbandry, Animal Animal
Food Products = Development Pune Husbandry and Husbandry
Export Board, Lucknow Veterinary (Poultry & Cattle
Development Sciences Department)
Authority
3 National Department of Maharashtra State Department of Agricultural
Federation of | Animal Husbandry = Food Processing Industries and Produce Market
Co-operative Department Commerce, Committee
Sugar Chennai (APMC)
Factories Ltd,
New Delhi
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m National Level Uttar Pradesh Maharashtra Tamil Nadu m

10

11

12

All India Food
Processors
Association

Department of
Horticulture and
Food Processing
Dinesh Poultry
farm, Shamli

Bijnor Cattle Farm
Association, Satish
Sukhla Cattle
Farm, Mawana &
Khautali Gaushala,
Muzaffarnagar — 3
locations
Dhampur Sugar
Mills

Dheewan Sugar
Mill

Triveni
Engineering
Industries,
Muzaffarnagar
Mawana Sugar
Works, Meerut

Modi Sugar Mill,
Modinagar

Bharat Agro
Tronica City, Loni,
Ghaziabad

CPF (India) Pvt. Ltd.,
Ahmednagar

Hazi Cattle Farm,
Ahmednagar

Ajinkyatara
Cooperative Sugar
Mill, Satara

Shri Dhyaneshwar
Sahakari Sakhar
Karkhana Ltd,
Ahmadnagar

Mapro Pvt Ltd, Satara

Desai Products Pvt
Ltd, Ratnagiri

Tamil Nadu
Poultry Farmers
Association

The Salem Co-
operative Sugar
Mills Ltd
Krishnagiri
District Fruit and
Vegetable
Federation Ltd

Kaveri Agro
Industries (P) Ltd

SPAC Starch
Products (India)
Ltd, Erode

Subashri Bio
Energies (P) Ltd

Director of
Horticulture

Hafiz Poultry
Farm, Vadodara

Narayan Poultry
Farm, Anand

Nilesh Bhai Cattle
Farm, Anand

Punit Bharwad
Cattle Farm,
Vadodara

Sri Chalthan
Vibhag Khand
Udyog Sahakari
Mandali Limited
Shree Ganesh
Khand Udyog
Sahkari Mandli
Limited

Fine Taste Food
Pvt Ltd

Bharat Biogas
Limited, Anand
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3.0 SURVEY AND VALIDATION OF DATA

The validation of secondary data was carried out by conducting primary survey and site visits in the selected
states of Uttar Pradesh, Tamil Nadu, Maharashtra and Gujarat. Data collected through stakeholder consultations
was documented, evaluated and assessed with the secondary data. Every stakeholder was thoroughly
interviewed as per the questionnaire and documented the reply. The information gathered during stakeholder
consultations for the four industrial sectors in the selected four states were:

a. Number of industries under operation for the selected 4 sectors in the selected States.
b. Industrial organic waste generation and availability in different seasons.
c. Current waste management practices.

d. Industrial organic waste utilization, pricing and demand.

3.1 Tamil Nadu

As provide in the Second Progress Report, Tamil Nadu share is 10% (148 MW) in total India’s energy potential
for selected four sectors. Tamil Nadu ranks as top state for poultry (93 MW) and fruit & vegetable (3 MW) sector.
For sugar industry (10 MW) the state ranks at number four. Seven district of Tamil Nadu - Namakkal, Erode,
Salem, Krishnagiri, Vellore, Dharmapuri and Tiruvannamalai has been identified as the potential districts having
energy potential for more than one sector in the second stage report.

Tamil Nadu Energy Development Agency (TEDA) plays an important role in promoting waste to energy by
providing central financial assistance through MNRE. There are 25 biogas plants/ WtE were installed till date in
Tamil Nadu based on various feed stocks (Table 3.1). Out of which, 11 plants are present in Namakkal district
followed by four (4) in each district of Thanjavur and Vellore, three (3) in Chennai. Out of the 11 biogas plants in
Namakkal, two (2) plants were based on industrial organic waste and the remaining plants were based on energy
generation from wastewater. Companies empaneled as technology providers for WtE under TEDA is provided in
Table 3.2.

Table 3-1: List of installed Biogas/W?1E plants in Tamil Nadu (2018)

Name of the owner Capacity of Biogas
plant (in m3)

1 Aarthi Education and Charitable Trust, K.S.R Kalvi Nagar, Tiruchengode, Namakkal 60
district

2 M/S K.S.R Educational and Charitable Trust, K.S.R Kalvi Nagar, Tiruchengode, 45
Namakkal district.

3 Periyar Maniammai University, Vallam, Thanjavur district 500

4 Indian Express Estates, Mount road, Chennai 200

5 Sastra University, Tirunelveli, Samudra, Vallam, Thanjavur 600

6 S K Subramaniyam, Selambarayampalayam, C.C.Pudur, Annur, Coimbatore 3000
district

7 M/S Govind Madhav Agro Products Pvt Ltd, Kallaparai, Ambur, Vellore district 280

8 Suguna Poultry Farm Ltd, A.G.R Unit, Antigoundanur, Udumalpet, Tiruppur 200
district.

9 Ilaiyaraja Sago Factory, Minnampalli, Puduchatram, Namakkal district. 1000

10 Mahalakshmi Starch and Sago Factory, Minnampalli, Puduchatram, 1000
Namakkal district.

11 Sree Lakshmi Enterprises, Sellappam Patti, Namakkal district. 2000

12 = M/S Sri Ganapathy Sago Factory, Minnampalli, Puduchatram, Namakkal district. 500
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Name of the owner Capacity of Biogas
plant (in m3)

13 M/S Sapathagiri Sago Factory, Namagiripet, Rasipuram, Namakkal district. 1000
14 | Quality Clue Factory, Kothur, Pernampattu, Gudiyattam, Vellore district 200
15 Saravana Sago Factory, Minnampalli, Puduchatram, Namakkal district. 1000
16 ' N Abraham Sunil Kumar, Nevoy, Vaniampadi, Vellore district. 35
17 Radha Krishna Works, Neppathur, Sirkali, Nagapattinam district. 200
18 A S Mahalakshmi, Thangal Ponnai, Vellore district. 35
19 Tari-Hi-Tech, Vallan, Orathanadu, Bye-pass road, Marungulam, Thanjavur district 140
20 The Shephered’s Farm, Thorapally, Gudalur, Nilgiris district. 200
21  ShriVaralakshmi, Nallur, Namakkal district. 20160
22 M/S Subhashree Bioenergy Pvt Ltd (WtE) 2.5 MW
23 M/S G K Bioenergy Pvt Ltd (WtE) 1.5 MW
24 | Vegetable waste-based power plant at Koyambedu vegetable market, Chennai 0.25 MW
(WHtE)
25 M/S 10T Mabagas Ltd (WtE) 2.4 MW

Source: Tamil Nadu Energy Development Agency (2018)

Table 3-2: List of empaneled technology providers under TEDA (2018)

m WE Technology Provider m W1E Technology Provider

Mr. V. Manohar
Bio-Consultant, No.20,
Vanjinathan Street,
Kattabomman Nagar,
Sellur, Madurai — 625 002
2.  M/S Grace Line Bio-energy
M/S Surya Services
HO No. 152/1, Theeran Chinnamalai
Street, Modapalayam,
Erode — 638 002
3. M/S Nirmal Bio Gen Technology,
Chakkupallam Post, Kumily, Idikki
District, Kerala — 685 509

4,  M/S Vivekananda Kerala Natural
Resources,
Development Projects,
Vivekanandapuram,
Kanyakumari - 629 702

5. M/S Sundaram Fabricators
Tiruchangode Main Road,
5/174, Andagalore Gate P. O,
Rasipuram Taluk,
Namakkal District, Salem

6.  M/S Subhiksha International,
No. 6, Rajaji Salai,
Salem — 636 007

10.

11.

M/S Nerd Society

No. 249, Chitthi Vinayagar Colony,
Vembu Avenue,

Vadavalli, Coimbatore — 641 041

M/S Lars Enviro Pvt Ltd
No. 281, Balaji Nagar,
S.A.Road, Nagpur — 440 010

Cultural Academy for Rural Development,
No. 29-16/A5, North Street, Marthandan —
629 165

Kanyakumari District

M/S Wipro Eco Energy

5th Floor, S B Towers,

No. 88, M G Road,

Bangalore — 560 001

Enviroconn Systems
DNo. 7/90, Big Street, Vennandur (P.0),
Nambkkal- 637 505

Source: Tamil Nadu Energy Development Agency (2018)
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3.1.1 Sugar Industry

Press mud is the by-product generated in sugar factory through precipitation of sugarcane juice. The press mud
generation process is shown in Figure 3.1. Around 3-4% of total cane crushed is generated as press mud or filter
cake. The press mud generation occurs only in sugarcane crushing seasons i.e. between November to February
and May to September in Tamil Nadu.

Figure 3-1: Flow chart of press mud generation

Source: Indian Sugar Mills Association

As per Indian Sugar Mills Association, Tamil Nadu is having 46 sugar factories with a crushing capacity of 153,850
TCD. Among them, 10 sugar plants with a total crushing capacity of 38,150 TCD are having distillery facilities.
The remaining 36 sugar factory without distillery facilities are having 115,700 TCD crushing capacity. The district
wise crushing capacity of sugar processing plant in Tamil Nadu is provided in Table 3.3.

Table 3-3: District wise sugarcane crushing capacity in Tamil Nadu (2018)

District Crushing capacity (TCD) Cogeneration (MW) Distillery (KLPD)
1 Ariyalur 3000 22
2 Coimbatore 1250 30
3 Cuddalore 21,000 88.18 120
4 Dharmapuri 4500 5
5 Erode 15,500 76.5 50
6 Kancheepuram 11,500 42.3
7 Karur 4800 22
8 Madurai 3750
9 Nagapattinam 3500
10 Namakkal 4500 34 30
11 North Arcot Ambedkar 1400
12 Perambalur 6500 23 60
13 Pudukottai 4500 18
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District Crushing capacity (TCD) Cogeneration (MW) Distillery (KLPD)

14 Sivaganga 4000 35

15 Thanjavur 12,500 43.62 60

16 Theni 2500 12 45

17 Tiruchirapalli 6400 31 30

18 Tirunelveli 2500 30

19 Tiruvallur 2500

20 Tiruvannamalai 14,000 62.8

21 Vellore 3750

22 Villupuram 20,000 57.5 80
Total 153,850 572.9 535

Source: Indian Sugar Mills Association (2018)

The seven districts in the potential region having energy potential for more than one sector in Tamil Nadu as
identified in the second stage report are Vellore, Krishnagiri, Tiruvannamalai, Dharmapuri, Salem, Erode and
Namakkal. Among these districts, Erode is having highest sugarcane crushing capacity with 15,500 TCD followed
by 14,000 TCD in Tirunvannamalai, 4,500 TCD in each district of Dharmapuri & Namakkal and 3,750 TCD in
Vellore. The remaining 2 districts in potential region i.e. Krishnagiri and Salem does not have any sugar factory.

The seven districts in potential region of Tamil Nadu consists 13 sugar factories with a total crushing capacity of
42,250 TCD in which 2 sugar factories are having distillery facilities with 8,500 TCD crushing capacity. The
remaining sugar factory without distillery facilities are having 33,750 TCD crushing capacity. The spent wash
generated from the distilleries are used for composting of press mud from the sugar factory as a disposal
mechanism for spent wash. Also, few sugar factories without distillery facilities were manufacturing vermi-
compost from press mud. Standalone distilleries also procure press mud from sugar factory to dispose the spent
wash generated in their distilleries. The surplus press mud is sold to the farmers as an organic manure to fertilize
crop fields. The distribution of sugar plants with and without distillery in the potential and remaining region of
Tamil Nadu is shown in Figure 3.2.

The total sugarcane crushing in Tamil Nadu decreased by 22% in the year 2017-18 compared to the year 2016-
17 due to drought conditions in the State. The quantity of sugarcane crushed in the year 2017-18 was 8.2 million
tons whereas sugarcane crushed in the year 2016-17 was 10.55 million lakh tons.

Figure 3-2: Sugar plants and distillery facilities in Tamil Nadu

Potential region Remaining area

B Sugar plants W Distillery facilities

Source: Indian Sugar Mills Association
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Collection and transportation of press mud: The operational capacity of sugar plants ranges from 2000 to 5000
tons per day and most plants have mechanized system for collection and transportation of press mud. The
frequency of collection and transportation varies from plant to plant depending upon the space availability to
handle and store the material. The transportation of material is based on the subsequent processing or disposal
mechanism. In sugar plants with distillery facilities, press mud is shifted to composting facility, whereas in sugar
plants without distillery facilities, press mud is stored in the stock yard for further utilization.

Disposal & utilization of press mud: In most of the sugar factories in Tamil Nadu, press mud is composted either
through windrow composting or vermi-composting process. The sugar factories with distillery are using their
spent wash for composting the press mud into organic manure. This methodology was adopted by sugar
factories to reduce the expenses for handling, treatment and disposal of spent wash. Distilleries are also
procuring press mud direct from sugar factories to dispose the spent wash which is used to generate compost
from press mud. The composted material is sold to farmers as organic manure. Some of the bio-methanation
plants in Namakkal district were procuring press mud from sugar factories to feed their plants. The farmers also
use press mud to fertilize their fields.

Sugar factory visit details:

The Salem Co-operative sugar plant was visited as a part of stakeholder consultation. The plant is situated at
Mohanur in Namakkal district of Tamil Nadu having an installed sugarcane processing capacity of 2500 tons per
day. The sugarcane crushing is seasonal and for seven months a year from October to April during which the
press mud is generated. The plant could crush a paltry 0.05 million tons of cane during 2017-18. About 0.35
million tons of sugarcane was crushed during the crushing period 2015-16 and 0.36 million tons of cane during
2014-15 in this plant. On an average, press mud generation is at the rate of 3.5% of the total sugarcane processed.
The press mud is sold to farmers as organic manure at price of 1000 Rs per ton. It is also traded against sugarcane
at subsidized rate of 250 Rs per ton to the registered farmers of the co-operative.

Press mud generation in Tamil Nadu:

As per information provided by Tamil Nadu Co-operative Sugar Factories Federation, the total sugarcane
crushing in the state during year 2017-18 is reported as 8.2 million tons out which 2 million tons was from
selected 7 districts of potential region. The percentage of press mud generation on an average is 3.5% of the
total sugarcane processed and therefore the quantity of press mud generated in Tamil Nadu during year 2017-
18 was around 0.29 million tons out of which 70,000 tons was from the potential region. Approximately 25% of
total press mud generation was from potential region. Table 3.4 provides details of sugar cane crushed & press
mud generated in the entire state and potential region during year 2017-18.

Table 3-4: Sugarcane crushed & Press mud generation in Tamil Nadu & Potential Region of the state
T
Entire Tamil Nadu
1 Total cane crushed in 2017-18 8,200,000
2 Quantity of press mud generated in 2017-18 287,000
Potential Region of Tamil Nadu
1 Total cane crushed in 2017-18 2,000,000

2 Quantity of press mud generated in 2017-18 70,000

Source: Tamil Nadu co-operative sugar factories federation

As per Second Stage Report, based on secondary data, the press mud generation for Tamil Nadu was estimated
at 0.42 million tons however based on stakeholder consultation data is around 0.29 million tons during year
2017-18.

The farmers who are the members or shareholders of the sugar mill may oppose sale of press mud to other
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industries as they will lose affordable good quality source of fertilizer. The sugar mills with inhouse distilleries
may only supply press mud mixed with the spent wash as there are no other acceptable practices to dispose the
spent wash separately. All these factors may further reduce the availability of press mud for energy generation

3.1.2 Fruit and vegetable waste

Tamil Nadu is the largest fruit and vegetable waste generator in India and has the highest energy potential share
in fruit and vegetable processing sector. The amount of waste generation in fruits and vegetables processing
largely depends on the types and quality raw material, type of processing and the finished product.

Mango, papaya, guava and banana are the fruits processed in Tamil Nadu. The percentage of waste generation
in total raw material processed is 40-50% in mango & papaya, 20% in banana and 5% in guava respectively.
Tapioca and tomato are the major vegetables processed in Tamil Nadu. The waste generation quantity in tomato
processing plant is 10% of the raw material processed. During the stakeholder consultations in Tamil Nadu, it
was observed that among all the fruit and vegetables, mango in fruit sector and tapioca in vegetable sectors are
the major sources of waste generation.

Fruit and vegetable processing industries are mainly concentrated in Krishnagiri district. A total of 67 mango
processing plants are established in Krishnagiri district, out of which only 23 are operational. Papaya processing
plants are situated in Krishnagiri and Erode districts. The papaya processing waste includes peels and seeds up
to 40%. The capacity of the papaya fruit processing plant ranges from 2 to 5 tons per day. A brief analysis of the
mango and papaya processing waste is provided based on the stakeholder consultation.

Collection and transportation of waste: There is The
minimal or no collection of waste during the seasonal
mango processing. The major amount of waste
generated is transported by trucks and tractor-
trolleys to the sun drying yards.

Treatment and disposal practices: The major portion
of about 90-95% mango processing waste is sundried
in open space, whereas the remaining 5-10% is
disposed directly.

Current waste utilization practices: The major
sundried mango waste is used as raw material for
briquette production and the seeds from the
remaining are used by nurseries for developing

Collection and transportation of waste:
qguantity of waste generation from papaya fruit
processing plants was very less. Only small-scale
papaya fruit processing plants exists in Tamil Nadu.
Therefore, manual collection, loading of waste was
being practiced. Vehicles used for transportation of
papaya waste were auto tippers and tractors.

Treatment and disposal practices: No treatment
mechanism was followed prior to utilization. Due to
demand for raw papaya waste, it was directly used
for commercial applications.

Current waste utilization practices: Papaya
processing plant waste was utilized as cattle feed.
Some of the plants with absence of cattle farms in
nearby vicinity were producing compost from waste.

Consultation was held with Krishnagiri Fruit and Vegetable Federation Ltd, as fruits and vegetable processing are
primarily concentrated in the Krishnagiri districts of Tamil Nadu which is also part of the potential region having
high energy potential in the state. In the Second Stage Report - banana, mango, citrus, papaya, guava and grape
were identified for contributing major share in total fruit production across India and vegetable processing in
India is being done majorly for tomato, potato and onion.

Fruit and vegetable waste generation in potential region of Tamil Nadu for the year 2017-18 is given in Table 3.5
and Table 3.6. Visits were made to mango processing facilities in district as it generates the maximum waste
within food processing industries in Tamil Nadu. A brief description is provided below:
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Mango processing plant visit details:
Paiyur Fruit Products Pvt Ltd and Kaveri Agro Industries Pvt Ltd was visited as a part of stakeholder consultation.

Paiyur Fruit Products is located at Paiyur village in Krishnagiri district of Tamil Nadu and processes mango with
an installed capacity of 160 tons per day. Quantity of waste generation is around 50% of the total fruit processed.
A total of 9,600 tons of mango were processed in the year 2018 generating around 4,800 tons of waste. The fruit
processing plant is operational only for 2 months i.e. May to July due to seasonal availability of mangoes.

Kaveri Agro Industries is a mango processing plant located at Krishnagiri district of Tamil Nadu. The processing
capacity of the plant is 300 tons per day. The percentage of waste generation was 50% of the total raw fruit
processed. The total waste generation in the year 2018 from the plant was 7,500 tons from the 15,000 tons of
total mango fruit processed.

Table 3-5: Fruit waste generation in potential region of Tamil Nadu (2018)

Quantity processed Waste generation Annual Waste generated
(MT) (%) quantity (MT)

1 Mango 300,000 150,000
2 Papaya! 2,000 50 1,000
3 Guava 5,000 5 250

4 Banana 200 20 40
Total waste generation 151,290

Source: Krishnagiri Fruit and Vegetable Federation Ltd

Table 3-6: Vegetable waste generation in potential region of Tamil Nadu (2018)

Vegetable Quantity processed Waste generation Annual Waste generated
(MT) (%) quantity (MT)

Tomato 100,000 10,000

Total waste generation 10,000

Source: Krishnagiri Fruit and Vegetable Federation Ltd
3.1.3 Poultry Litter

Poultry sector is well established in Tamil Nadu with highest number of layer and broiler farms. Most of poultry
farms are concentrated in and around Namakkal, Salem and Erode districts of Tamil Nadu. Layer and broiler
farms are the two types of birds available in poultry sector. Layers are egg laying birds, whereas broilers are
developed for meat purpose. There are 1,150 layer-bird farms and 20,000 broiler bird farms across Tamil Nadu.
In the 7 districts (Namakkal, Erode, Salem, Krishnagiri, Vellore, Dharmapuri and Tiruvannamalai) of potential
region 1,050 layer-bird farms and 10,000 broiler bird farms are present. Poultry litter is available throughout the
year and the quantity of waste generation is around 40 grams/day/bird for both layer and broiler birds.

Collection and transportation of waste:

The collection of poultry litter varies in broiler and layer farms. In broiler farms, the birds are developed on
ground over the layer of paddy husk. The droppings from the broiler birds gets mixed with paddy husk and
therefore collection of poultry litter separately from the broiler farms is not possible. Whereas in the layer farms,
the droppings of birds directly fall into the pit constructed under the cages of birds.

In both layer and broiler farms, manual collection and loading was being practiced in Tamil Nadu. The frequency
of collection varies depending upon the quantity of waste generation. Generally, one to two months is the

1 Crushing or shredding of papaya waste leads to scum formation as per the discussion held with waste to energy technology providers
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schedule followed by poultry farms in Tamil Nadu to minimize the labor expenses. The waste collected from the
farm is shifted to the open yard for storage or directly loaded into the transportation vehicles for further
utilization as manure. Trucks and tractors are used for transportation of poultry litter from farms.

Disposal & utilization of poultry litter:

There is no mechanism for treatment of waste prior to utilization. In some of the poultry farms with small scale
bio-methanation plants, poultry litter is used for biogas or power generation. But this type of practice is being
followed only in few poultry farms across Tamil Nadu.

Poultry litter is utilized as organic manure in farm fields and as a raw material for bio-methanation plants. The
utilization of waste as organic manure is high during crop cultivation season. Poultry litter is also transported to
Kerala and Karnataka States due to the demand for the material. In Namakkal district, few bio-methanation
plants are using poultry litter as raw material for energy generation.

Poultry farm visit details:

M. Duraisami Poultry farm was visited as part of stakeholder consultation located in Namakkal district of Tamil
Nadu. The farm is having a layer bird population of 50,000 with an average quantity of litter generation of about
40 grams per day. The quantity of litter generation per annum is around 730 tons. Poultry droppings falls into a
pit constructed below the bird cages in the farm. The poultry litter consists of droppings, feathers and broken
eggs. Collection of poultry litter was being practiced only once in a month to minimize the labor expenses. The
litter collected from the farm was manually loaded into trucks/tractors and transported for utilization as organic
manure by farmers.

Poultry Litter generation

Based on the consultation with Tamil Nadu Poultry Farmers Association, the quantity of poultry litter generation
for the year 2017-18 was 2,825,100 tons annually in entire Tamil Nadu and 1,606,000 tons annually in the
potential region. Table 3.7 provides poultry litter generation in Tamil Nadu and its potential region for year 2018.
On an average, the quantity of poultry litter generated was 7,740 metric tons per day in entire Tamil Nadu and
4,400 metric tons per day in potential region. The share of energy potential from the selected districts of
potential region was 57%. Availability of bio-methanation plant in potential region leads to maximum utilization
of poultry litter in the region.

Table 3-7: Poultry litter generation quantity in Tamil Nadu & Potential Region (2018)

N S T

Entire Tamil Nadu

1 Bird population in Tamil Nadu No. 193,500,000
Quantity of poultry litter generated @

2 MT 2,825,1
40gms/bird/day - annually 825,100

Potential Region of Tamil Nadu

1 Bird population in potential region No. 110,000,000
Quantity of poultry litter generated @ MT 1,606,000

40gms/bird/day - annually

Source: Tamil Nadu poultry farmers association, Namakkal (2018)

In the Second Stage Report, based on secondary data, the quantity of litter generated was estimated considering
180 gms/bird/day and the number of birds considered was 99,505,893 in entire Tamil Nadu. Based on
stakeholder consultation, the bird population is estimated around 193,500,000, however the litter generation is
only 40 gms/bird/day. Therefore, the estimated poultry litter generation based on stakeholder consultation is
7,740 tons per day as compared to 17,911 tons per day in Second Stage Report. Collection and transportation
of poultry litter on daily basis is not feasible due to high labor costs in handling small quantities of waste.
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Considering it is difficult to collect dropping boiler bird separately availability of poultry liter for energy
generation using biomethanation will get further reduced.

3.1.4 Cattle dung

Cattle population is unevenly distributed across Tamil Nadu. The livestock census data is available till the year
2012.

The cattle population including buffalo in Tamil Nadu as per 2012 livestock census is 9.6 million. For assessment
of availability of dung for energy generation, population of buffaloes and exotic/crossbreed cattle has been
considered in the report as they are organized in farms having accessibility of collection of the dung generated.
The total buffalo and exotic/crossbreed cattle population in Tamil Nadu as per 2012 livestock census is 6.1
million. No recent survey has been conducted to estimate the cattle population in Tamil Nadu.

Table 3.8 provides details of districts with major share of cattle population in Tamil Nadu which are
Tiruvannamalai, Villupuram, Vellore, Salem, Namakkal, Thanjavur and Pudukottai. Among the top districts of
cattle population, four districts are present in the selected potential region of Tamil Nadu.

Table 3-8: Cattle population in potential region of Tamil Nadu

Cattle - Exotic /

Buffaloes - Female Total
Crossbred - Female
Total Number
Total
Dharmapuri 242,979 46,586 289,565 4.70%
Erode 203,549 92,604 296,153 4.80%
Krishnagiri 195,589 9,928 205,517 3.30%
Namakkal 191,253 100,049 291,302 4.70%
Salem 443,297 71,436 514,733 8.40%
Tiruvannamalai 412,895 12,692 425,587 6.90%
Vellore 339,211 13,614 352,825 5.70%
Total 2,028,773 346,909 2,375,682 38.50%

Source: 19th livestock census, 2012
Collection and transportation of waste:

Collection and storage of cattle dungin farms is a daily activity. Only manual collection of waste is being practiced
in Tamil Nadu. The collected waste is shifted to the stock yard for subsequent transportation. The waste
transportation from stock yard is being carried by tractors and trucks. Tractors are used for transportation of
waste to the nearby vicinity and trucks are used for distant places. Manual loading for small quantities of waste
and mechanized system for bulk quantities of waste loading is being practiced.

Disposal & Utilization of cattle dung:

The waste collected at stock yard is allowed for drying for few months prior to utilization for manure. Dried cow
dung has a good demand as organic manure. Therefore, most of the cattle farms were practicing drying of cow
dung at their stock yard. Cattle dung is mainly used as organic fertilizer by farmers across Tamil Nadu. Only a
small percentage of cattle dung is utilized as feed in bio-methanation plants and in preparation of dung cake.

Cattle Farm Visit Details:

Excel Dairy Farm was visited as part of stakeholder consultation located in excel college compound in Namakkal
district of Tamil Nadu. The cattle farm consists of 25 cows and 15 buffaloes. Dung generation from each animal
is approximately 4.5 to 5 Kg per day. Manual collection, shifting and storage of cattle dung at stock yard was
practiced daily. The dung stored at stock yard is allowed for drying for a period of 2 to 3 months. After drying, it
was sold to farmers as organic fertilizer.
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Cattle dung generation

Based on the livestock census 2012, the cattle dung available for energy generation is 5,048,878 tons annually/
13,932 tons per day in entire Tamil Nadu and 1,951,029 tons annually/ 5,345 tons per day in the potential region.
Table 3.9 provides cattle dung available for energy generation in Tamil Nadu and its potential region based on
2012 livestock data.

Table 3-9: Cattle dung generation quantity in Tamil Nadu & its potential region
o comonen ——————uow awny
Entire Tamil Nadu
1 Cattle population in Tamil Nadu? No. 6,147,797

Quantity of cattle dung generated @ 4.5

2 kg/cattle/day - annually3 MT 5,048,878

Potential Region of Tamil Nadu

1 Catt{e population in potential region of No. 2,375,682
Tamil Nadu

5 Quantity of cattle dung generated @ 4.5 MT 1,951,029

kg/cattle/day - annually
Source: 19th livestock census, 2012

There is no variation on the cattle dung availability for energy generation as for the both the report the livestock
available is based on livestock census 2012 and latest livestock data is not available.

3.2 Gujarat

As provide in the Second Progress Report, the total energy potential for four sectors in Gujarat is 94 MW i.e. 6%
of the total country’s potential. Gujarat stands third in cattle sector with 77 MW, fourth in F&V sector 0.3 MW
and fifth in sugar industry sectors with 8 MW. In poultry sector, total potential is 8 MW.

Whole of eastern belt of the state is having potential for all the sector. Surat, Bharuch, Navsari, Vadodara, Anand,
Gandhinagar, Kheda, Panchmahal, Gandhinagar & Ahmedabad has been identified as the potential districts
having energy potential for more than one sector in the second stage report.

One waste to energy plant based on fruits and vegetable processing is in Gandhinagar and one plant based on
cattle dung is situated in Ahmedabad.

3.2.1 Sugar Industry

Sugar factories in Gujarat are operated by co-operative sectors. Each co-operative owns one sugar plant. A total
of 24 sugar processing plants were present in 11 districts of Gujarat with 74,150 TCD sugarcane crushing capacity,
67 MW cogeneration and 273 KLPD distillery. However, at present only 15 sugar plants are under operation in
entire state. In Gujarat, the sugar factories are operational approximately for 24 weeks in a year primarily
between the months October to April.

The potential region of Gujarat has 14 sugar factories with 55,750 TCD sugarcane crushing capacity out of which
8 sugar factories with 34,500 TCD cane crushing capacity have distillery facilities.

Guijarat ranks third in India for press mud generation of about 367,500 tons in year 2017-18. Total sugarcane
crushed in year 2017-18 was 10.5 million tons which was higher than the sugarcane crushed in the previous year
i.e. 8.35 million tons. Among the 7 selected districts of potential region, Surat was the leading district with 33,000
TCD sugarcane crushing capacity followed by 9,000 TCD in Bharuch, 7,500 TCD in Navsari, 5,000 TCD in Vadodara

2 Quantity of cattle dung generation was calculated based on 19th livestock census, 2012 due to absence of latest survey

3 For the waste calculation, it is assumed that 50 % of the milk producing cattle would form part of cattle farm, therefore 50% of the cattle
dung generation is considered to estimate cattle dung available for energy generation
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and 1,250 TCD in Anand. The remaining 3 districts; Gandhinagar, Kheda and Panchmahal does not contain any
sugar factory.

The district wise crushing capacity of sugar processing plant in Gujarat is provided in Table 3.10. The distribution
of sugar plants with and without distillery in the potential and remaining region of Gujarat is shown in Figure
3.3.

Table 3-10: District wise sugarcane crushing capacity in Gujarat (2018)

mm Crushing capacity (TCD) | Cogeneration (MW) | Distillery (KLPD)
1 - -

Anand 1250

2 Junagadh 5750 - 18
3 Rajkot 1250 - -
4 Bharuch 9000 - 60
5 Narmada 2500 67 -
6 Navsari 7500 - 40
7 Surat 33,000 - 155
8 Tapi 5000 - -
9 Vadodara 5000 - -
10 | Valsad 3500 - -
11 Vyara Tapi 400 - -

Total 74,150 67 273

Source: Indian Sugar Mills Association (2018)

Figure 3-3: Sugar processing plants and distillery facilities in Gujarat (2018)
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Source: Indian Sugar Mills Association (2018)

Collection and transportation of press mud: Collection and transportation of press mud is carried out on daily
basis in the sugar factory during cane crushing season. Press mud is collected and shifted to open yard prior to
utilization. Backhoe loaders are used for collection and handling of waste. Trucks and tractors are used for
transportation of press mud. The sugar plants with distillery facilities are using press mud for composting.

Disposal & utilization of press mud: Treatment or processing of press mud was done in sugar factories with
distillery facilities. The press mud was processed to produce compost by using spent wash from the distillery
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facility. Windrow composting process was adopted to process the material under controlled environmental
conditions. The sugar factories without distillery facilities are directly selling the press mud to farmers without
any treatment or processing which is utilized a fertilizer in farm fields.

Sugar factory visit details:

Sugar processing plants in Surat and Bharuch districts were visited for stakeholder consultations. Both the plants
were having distillery facilities. Press mud generated from the sugar processing plants was utilized for
composting by using distillery spent wash. Disposal of spent wash without processing into environment is
prohibited by pollution control board and therefore, it is processed prior to disposal. To reduce the treatment/
processing costs of spent wash; it was used for composting of press mud. Both the plants were selling compost
as organic fertilizer tofarmers.

Shree Chaltan Vibhag Khand Udyog Sahkari Mandli Ltd: This sugar factory is located at Chaltan, Surat district of
Gujarat with a processing capacity of 5000 TCD. Press mud generated in the year 2017-18 was 29,400 tons from
0.8 million tons of sugarcane crushed. The collection of press mud from the sugar processing plant was carried in
tractors to the windrow platform for composting. The spent wash from the distillery facility was utilized for
composting the press mud into organic manure. The selling price of press mud is INR 80 per ton.

Shree Ganesh Khand Udyog Sahkari Mandli Ltd: This sugar factory is located at Vataria, Bharuch, Gujarat with
a processing capacity of 4,000 TCD. Approximately 22,400 tons of press mud was generated from 0.6 million tons
of sugarcane processed. Press mud from the sugar processing plant was collected in tractors and transported to
windrow platform. The sugar processing plant is also having distillery facility; therefore, spent wash from
distillery facility was utilized for composting the press mud into organic manure. The final compost was sold to
farmers at the rate of Rs. 1,000 to 1,200 perton.

Press mud generation in Gujarat:

As per information provided by Gujarat State Federation of Co-operative Sugar Factories, the total sugarcane
crushing in the state during year 2017-18 is reported as 10 million tons out which 8.6 million tons was from
selected 7 districts of potential region. The percentage of press mud generation on an average is 3.5% of the
total sugarcane processed and therefore the quantity of press mud generated in Gujarat during year 2017-18
was around 0.35 million tons out of which 301,021 tons was from the potential region. Approximately 85% of
total press mud generation was from potential region. Table 3.11 provides details of sugar cane crushed & press
mud generated in the entire state and potential region during year 2017-18.

Table 3-11: Sugarcane crushed & Press mud generation in Gujarat & its potential region (2017-18)

C T R

Entire Gujarat

1 Total cane crushed in 2017-18 10,079,330
2 Quantity of press mud generated in 2017-18 352,776
Potential Region of Gujarat

1 Total cane crushed in 2017-18 8,600,616
2 Quantity of press mud generated in 2017-18 301,021

Source: Gujarat State Federation of Co-operative Sugar Factories

The estimate press mud generation based on stakeholder consultation in Gujarat is close to estimate made in
the Second Stage Report. The farmers who are the members or shareholders of the sugar mill may oppose sale
of press mud to other industries as they will lose affordable good quality source of fertilizer. The sugar mills with
inhouse distilleries may only supply press mud mixed with the spent wash as there are no other acceptable
practices to dispose the spent wash separately. All these factors may further reduce the availability of press mud
for energy generation
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3.2.2 Fruit and vegetable waste

The major fruits processed in Gujarat are mango, banana and papaya. Potato and tomato were the only
vegetables processed in the state. Fruit processing plants were established in the southern districts of Gujarat
i.e. Surat, Navsari and Valsad. The vegetable processing plants are in north Gujarat region i.e. Ahmedabad,
Anand, Mehsana & Banas Kantha. The major districts and the respective fruits and vegetable cultivation in
Guijarat is shown in Table 3.12.

Table 3-12: Fruit and Vegetable cultivation in Gujarat (2018)

Fruit &
Vegetable

1 Banana Anand, Vadodara, Bharuch & Narmada

2 Mango Surat, Navsari, Valsad & Kutch

3 Papaya Vadodara, Bharuch, Kutch & Tapi

4 Tomato Ahmedabad, Anand, Mehsana & Banas Kantha
5 Potato Banas Kantha, Sabar Kantha and Mehsana

Source: Director of Horticulture, Gujarat (2018)

Collection and transportation of waste: The major share of waste generation was observed from mango and
papaya fruit processing plants i.e. 50 to 55%. Fruit and vegetable waste generated in the processing plants is
collected manually and shifted to stock yards. After accumulation of enough quantity of waste for
transportation; auto tippers and tractors were used for collection and transportation of waste. Most of the
processing plants were using manual labor for collection, loading and transportation of the material.

Disposal & Utilization practices: No pre-treatment of waste was observed in fruit and vegetable processing
plants. Fruit and vegetable waste were stored in stock yards and then sold directly to the end users based on
their requirement. Fruit and vegetable wastes were utilized as feed stock for waste to energy plants and to
produce organic fertilizer through windrow composting. The composted material was sold to farmer as organic
fertilizer.

Site visit details:

As a part of stakeholder consultation, Fine Taste Food processing potato in Ahmedabad district, APMC Surat
processing mango, guava and papaya and Global Gourmet based in Vadodara district processing different types
of vegetables were visited and the summary of the findings are presented in Table 3.13.

Table 3-13: Gujarat Fruit & Vegetable processing plant visit details

Fine Taste Food

Put. Ltd Agricultural Produce Market Global Gourmet
: Committee (APMC) Private Ltd
Bavla district,
Surat VELLLETE]
Ahmedabad. -
Installed Capacity (Ton/day) 6 60 (Aseptic mango pulp) 15
Operational Capacity (Ton/day) 5.4 20 (Canned products) 15
Type of raw material used Potato Mango pulp, guava, papaya, Vegetable
tomato
Quantum of raw material handled 204 275 15
(Ton/day)
Quantum of waste generated 0.6 40%-50% of raw material 0.8

(Ton/day)
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Fine Taste Food

Bty Agricultural Produce Market Global Gourmet
: Committee (APMC) Private Ltd
Bavla district, Surat Vadodara
Ahmedabad.
Pays INR
1500/months  to Sells to farmers
farmers for

APMC has installed biogas
generation plant within the
premises, waste will be sent in

Selling to fish
culture centre

disposal of waste
Also sells to Green
Earth Bio Energy

Current method of waste utilization

Plant, future
Surendranagar
P t f waste utilized i t . .
ercentage of waste utilized in waste 60 Nil Nil
to energy plants
Mode of transportation of organic . . .
P g Truck/container Truck/container Container

waste

3.2.3 Poultry Litter

Poultry population is mainly concentrated in Anand, Kheda and Vadodara districts of Gujarat. Around one third
of total Gujarat’s poultry population is concentrated in these 3 districts. Broilers and layers are the two types of
birds developed. The population of broiler and layer birds in 14 million and 7 million respectively. Anand is the
leading district in Gujarat with a bird population of 6 million broiler birds and 4 million of layer birds. The quantity
of litter generation is around 40 grams/bird/day. Table 3.14 provides number of registered poultry farms in
Gujarat.

Table 3-14: Number of registered poultry farms in Gujarat (2018)

Numbers of
Centre .
registered farms

1. Makaraba 147
2. Nadiyad/Ana 696
3. Mehsana 175
4, Himatnagar 93

5. Palanpur 176
6. Vadodara 170
7. Valsad 333
8. Dahod 56

9. Valia, 118
10 Surat 34
11 Tapi 26
12 Dang 9

13 Rajkot 348
14 Shihor 88
15 Bhuj 39

16 Junagarh 164
17 Jamnagar 73

Total 2,745

Source: Department of Animal Husbandry, Gujarat (2018)

Collection and transportation of waste: In layer farms, poultry litter was collected in the pits constructed under
the bird cages. Whereas the broiler birds were developed on the layer of paddy husk on ground. Therefore,
droppings from the broiler birds get mixed with paddy husk on the ground. Poultry litter generated from the
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farms is collected manually and shifted to the stock yard. Tractors are used for transportation of waste collected
from the poultry farms.

Disposal & Utilization practices: Drying of poultry litter in open lands/stock yards was observed in many poultry
farms. Poultry litter was directly sold to end user without any treatment or processing. Litter from poultry farms
was used as organic manure in agriculture and as feed material in biogas plants for energy generation. In Gujarat,
poultry litter is primarily utilized as manure for crop fields.

Site visit details:
Two poultry farm, Narayan Poultry farm in Anand district and Hafiz Poultry farm in Vadodara district were visited.

Narayan poultry farm: This poultry farm is situated in Anand district of Gujarat. The farm is having a bird
population of 0.25 million. The total quantity of poultry litter generated was 3,650 tons annually at the rate of
15 kg per bird per annum. Manual collection and loading of poultry litter in tractors/ trucks is practiced. The
poultry litter is transported using tractors from farms to end user locations. The cost of poultry litter is INR 900
per ton. At present, poultry litter is being utilized in the nearby biogas plants for energy generation and as organic
fertilizer in agriculture. Around 30% of the poultry litter was utilized in waste to energy plants and the remaining
was used for organic fertilizer applications.

Hafiz poultry farm: Hafiz poultry farms is in Vadodara district of Gujarat with bird population of 55 thousand.
The quantum of litter generation annually is around 662 tons at the rate of 12 Kg per bird per annum. Poultry
litter was collected and loaded manually in trucks and tractors for subsequent transportation. The poultry litter
was primarily used as organic manure. The selling price of poultry litter to the local farmers is INR 500 per ton.

Poultry Litter generation

The population of birds in Gujarat is around 21 million and in the potential region around 10 million generating
306,600 tons of poultry litter in Gujarat annually and 146,000 tons of poultry liter in the potential region
annually. Table 3.15 provides poultry litter generation in Gujarat and its potential region for year 2018.

Table 3-15: Poultry litter generation quantity in Gujarat & its potential region
I S S
Entire Gujarat
1 Bird population in Gujarat No. 21,000,000

Quantity of poultry litter generated @

2 40gms/bird/day - annually MT 306,600

Potential Region of Gujarat

1 Bird population in potential region No. 10,000,000
Quantity of poultry litter generated @ MT 146,000

40gms/bird/day - annually
Source: National Egg Coordination Committee (NECC), Ahmedabad zone (2018)

In the Second Stage Report, based on secondary data, the quantity of litter generated was estimated considering
180 gms/bird/day and the number of birds considered was 8,733,212 in entire Gujarat. Based on stakeholder
consultation, the bird population is estimated around 21 million, however the litter generation is only 40
gms/bird/day. Therefore, the estimated poultry litter generation based on stakeholder consultation is 840 tons
per day as compared to 1,572 tons per day in the Second Stage Report. Collection and transportation of poultry
litter on daily basis is not feasible due to high labor costs in handling small quantities of waste. Considering it is
difficult to collect dropping boiler bird separately availability of poultry liter for energy generation using
biomethanation will get further reduced.
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3.2.4 Cattle Dung

Gujarat has the second highest cattle population in India and is having some of the major milk processing plants
in India. The cattle population including buffalo in Gujarat as per 2012 livestock census is 20 million. The total
buffalo and exotic/crossbreed cattle population in Tamil Nadu as per 2012 livestock census is 11 million.

The major districts with high cattle population are Banas Kantha, Sabar Kantha, Vadodara, Kheda, Panchamahal
and Mahesana and out of the top districts with high cattle population, Vadodara, Kheda and Panchamahal are
falling in the potential region. No recent survey was conducted to estimate the cattle population. District wise
buffalo and exotic/crossbreed cattle population in the potential region of Gujarat as per 19" Livestock survey,
2012 is provided in Table 3.16.

Table 3-16: District wise cattle population in Gujarat (2012)

Cattle - Exotic

Buffaloes - |

/ Crossbred - Female Total fota

Female Total
Anand 98,331 453,305 551,636 5%
Bharuch 20,493 112,624 133,117 1%
Gandhinagar 85,035 313,983 399,018 4%
Kheda 112,617 710,206 822,823 7%
Navsari 163,510 99,490 263,000 2%
Panch Mahal 77,101 667,030 744,131 7%
Surat 124,548 278,967 403,515 4%
Vadodara 23,247 738,660 761,907 7%
Total 704,882 3374,265 4,079,147

Source: 19th livestock census, 2012

Collection and transportation of waste: Dung from cattle farms was collected daily and shifted to the stock
yards allowing for drying of the material for a period of two months. Cattle dung from the stock yards is
manually/ mechanically loaded into trucks/ tractors for transportation. Manual loading of material was observed
in small cattle farms. Big cattle farms have adopted mechanized system of loading into transportation vehicles.

Disposal & utilization practices: Only drying of cattle dung was being practiced in Gujarat. Majority of the cattle
dung generated is utilized as organic manure in crop fields. Some quantities of cattle dung are used for dung
cake preparation and as feed material for bio-methanation plant. Good demand for cattle dung as organic

manure was observed in Gujarat.
Cattle farm visit details:

As a part of stakeholder consultation Nilesh Bhai Cattle farm in Anand district and Punit Bharwad Cattle farm in

Vadodara district were visited and the findings are presented below.

Nilesh Bhai Cattle farm: The farm consists of 150 animals with an annual waste generation of 2,190 tons. The
quantity of cow dung generated per animal per day is 12 Kg approximately. The loading and shifting of waste to
stock yards was done manually. The material was stored in stock yards facilitating drying of material prior to
selling. Tractor trolleys were utilized for transportation of waste. Cattle dung was mainly utilized as organic

manure. The cost per ton of cow dung is INR 300.

Punit Bharwad Cattle farm: The cattle farm is situated at Pundela village, Daboi taluk in Vadodara district of
Gujarat. The farm consists of 150 animals. The annual quantum of cow dung generation is 6,023 tons with an
average waste generation of 11 Kg per animal per day. Manual loading and shifting of cow dung were observed.
Transportation of cattle dung was carried using tractors. The cost per ton of cattle dung is INR 260.
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Cattle dung generation

Based on the livestock census 2012, the cattle dung available for energy generation is approximately 9.3 million
tons annually in entire Gujarat and 3.3 million tons annually in the potential region. Table 3.17 provides cattle
dung available for energy generation in Gujarat and its potential region based on 2012 livestock data.

Table 3-17: Cattle dung generation quantity in Gujarat & its potential region

Entire Gujarat

1 Cattle population in Gujarat* No. 11,283,960
Quantity of cattle dung generated @

2 MT 2 2
4.5 kg/cattle/day - annually® 9,266,95

Potential Region of Gujarat

1 Cattle_ population in potential region No. 4,079,147
of Gujarat

) Quantity of cattle dung generated @ MT 3,349 999

4.5 kg/cattle/day - annually

Source: 19th livestock census, 2012

There is no variation on the cattle dung availability for energy generation as for the both the report the livestock
available is based on livestock census 2012 and latest livestock data is not available.

3.3 Uttar Pradesh

As assessed in the Second Stage Report, 17% of India’s industrial organic waste energy potential share from the
selected four sectors is contributed by Uttar Pradesh (UP). In cattle farm sector (195 MW), Uttar Pradesh stands
at first place and in sugar industry (55 MW) at second place. In the poultry sector, UP contributes 10 MW of
energy potential and for fruits and vegetable processing only 0.002 MW. Total energy potential including all the
four sectors is 260 MW. Districts largely contributing to the four sectors identified as potential region are Aligarh,
Bijnor, Bulandshahr, Ghaziabad, Meerut, Moradabad, Muzaffarnagar, Saharanpur, Sambhal, Hardoi and Samli
have a total energy potential of 132 MW which is 51% of the state energy potential.

To promote waste to energy sector, Department of Planning, Govt. of Uttar Pradesh had established UP State
Bioenergy Board to provide technical & financial support and awareness on bioenergy schemes and projects.
The projects covered by UP State Bioenergy Board were biodiesel, bioethanol, methanol, biogas/ bio-CNG, gas
pellets and briquettes. Based on investment range industrial units were classified into general industrial units
(Level-1) and general industrial units (Level-2) and mega industrial units and the financial incentives for each
category under UP State Bioenergy Board is provided in Table 3.18.

Table 3-18: UP State Bioenergy Board financial incentives

Investment (INR

General industrial unit Capital subsidy

million)

1. Level -1 <100 25%
2. Level — 2 100 -1,000 20%

15% or maximum INR

3. Mega industrial units > 1,000 1,000 million

Source: UP State Bio Energy Board

4 Quantity of cattle dung generation was calculated based on 19th livestock census, 2012 due to absence of latest survey

5 For the waste calculation, it is assumed that 50 % of the milk producing cattle would form part of cattle farm, therefore 50% of the cattle
dung generation is considered to estimate cattle dung available for energy generation
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Along with the capital subsidy on project cost, stamp duty exemption and 100% S-GST reimbursement for 10
years period with maximum ceiling of fixed capital investment is provided by UP State Bioenergy Board. Uttar
Pradesh State Bioenergy Board is having an action plan to develop 650 waste-to-energy plants with 5 tons
capacity in the next 3 years. List of sanctioned WtE plants by UP State Bioenergy Board as of 2018 is provided in
Table 3.19 and list of installed WtE plant based in industrial organic waste in Uttar Pradesh is provided in Table
3.20.

Table 3-19: List of WtE plants sanctioned by UP State Bioenergy Board (2018)

Name of the . Proposed Project
. Raw M | . Technol
firm awiviateria capacity | Cost (INR) echnology
Bio-CNG, Bio- >159 (g:z-rll-:r:i::: Zlfolilyv:%riogas and
1 P S Green Gas Agro Waste gir;c]]tjeertt'?:ir;i?nd K.G/Day 204.5 mill PSA technology for biogas
Bio-CNG purification.
' Fruit/ Bio-CNG, Bio- 5,159 CSTR tef:hnology for.
5 Mittal Vegetable/ briquetting and 209.5 mill generation of raw biogas and
Enterprises Press mud/ Bio?fertilizger KQ/Day ’ PSA technology for biogas
Agro waste Bio-CNG purification.
Frui T logy f
Daruka V:auglzcable/ Bio-CNG, Bio- >159 (g:anrtaet(i:g:Zforgaywc:)riogas and
3 Marketi briquetti d 204.5 mill
A Zrnf ng Press mud/ Bir:?;ti:;i:n KFS/Day m PSA technology for biogas
gency Agro waste Bio-CNG purification.
o Fruit/ Bio-CNG, Bio- 5,159 CSTR tef:hnology for.
4 Shree Bihariji Vegetable/ briquetting and 216 mill generation of raw biogas and
Green Gas Press mud/ Bioq-fertilizir KQ/Day PSA technology for biogas
Agro waste Bio-CNG purification.
Anandmangal Fruit/ Bio-CNG, Bio- 5,159 CSTR tthnoIogy for.
5 Infra Vegetable/ briquetting and 233.9 mill generation of raw biogas and
developers Pvt Press mud/ Bio?fertilizger KG/Day ) PSA technology for biogas
Ltd Agro waste Bio-CNG purification.

Source: Uttar Pradesh State Bioenergy Board (2018)

Table 3-20: List of WtE plants in Uttar Pradesh (2018)

Name of the owner Capacity of Biogas
plant (in MW)

Pilkhani Distillery, Saharanpur  Saharanpur 1.00
Shamli Distillery,
2. Muzaffarnagar Muzaffarnagar 1.00
3. Hind Agro, Aligarh Aligarh 0.40
4 K M Sugar Mills, Moti Nagar, Faizabad 1.00
Faizabad
5. Saraya Distillery, Sardarnagar, Gorakhpur 200
Gorakhpur
6. Avadh Distillery, Sitapur Sitapur 3.00
7. Chilwaria Distillery, Bahraich Bahraich 1.50
8. Baijnath Distillery, Ghaziabad Ghaziabad 1.50
9. Continental Carbon, Ghaziabad = Ghaziabad 15.00
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Name of the owner Capacity of Biogas
plant (in MW)

Hi tech Carbon, Renukoot,

Sonebhadra Sonebhadra 15.00
11. Balrampur Distillery, Balrampur 2.00
12. Baéhauli Distillery, Hardoi Hardoi 2.00
13. Simbhaoli Distillery, Ghaziabad = Ghaziabad 2.50
14. Bajaj Hindustan Distillery, Basti = Basti 3.00
15, E:Ii;:jir?‘i;'jllery, Kumbharkheda, Lakhimpur 3.00
16. zzszl:;:lgtiri Distillery, Saharanpur 4.00
17. Dalmia Sugar Mill, Sitapur Sitapur 6.00
18. Mohit Petrochemicals, Bijnor Bijnor 1.50
19. Rudhauli, Basti Basti 3.00
20. Bajaj Hindustan, Palia Lakhimpur Kheri 3.00
21. SB::";jranpduurstan, Ghanghauli, Saharanpur 3.00
22. Bajaj Hindustan, Gola Lakhimpur Kheri 3.00
23. Simbhaoli, Ghaziabad Ghaziabad 1.24
24, Kinauni Distillery, Meerut Meerut 2.50
25. Upper Ganges, Seohara, Bijnor = Bijnor 3.00
26. Van Organic, Gajraula J P Nagar 2.00
27. Radico Khaitan, Rampur Rampur 6.73
28. Sir Shadilal Distillery Muzaffarnagar 6.00
29. Mankapur Distillery, Gonda Gonda 3.00
30. Simbhaoli, Ghaziabad Ghaziabad 1.24
31. Saf Yeast Bakers, Sandila Hardoi 0.73
32. Rudhauli Distillery, Basti Basti 0.40
33. Jain Distillery, Bijnor Bijnor 1.00
34, Baghauli Distillery, Hardoi Hardoi 2.50
Total 108

Source: New & Renewable Energy Development Agency, Uttar Pradesh (2018)
3.3.1 Sugar Industry

The quantity of sugarcane crushed in the year 2017-18 was 111.19 million tons which was higher than the
sugarcane crushed in the previous year i.e. 83.14 million tons. There are 159 sugar factories in Uttar Pradesh in
which 66 were in the eastern region of UP, 57 from central region and 36 from western regions. Out of 159 sugar
factories, 54 sugar factories are in the potential region which operate with a sugarcane crushing capacity of
270,369 TCD. The number of sugar factories in the potential region with distillery facilities are 10. The remaining
44 sugar factories were operating without distillery facilities with a sugarcane crushing capacity of 192,619 TCD.
There are 28 co-operative sugar factories located in Uttar Pradesh out of which 24 are in operation currently.

The district wise crushing capacity of sugar factories in Uttar Pradesh is provided in Table 3.21. The distribution
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of sugar plants with and without distillery in the potential and remaining region of Uttar Pradesh is shown in

Figure 3.4.

Table 3-21: District wise sugarcane crushing capacity in Uttar Pradesh (2018)

“m Crushing capacity (TCD) | Cogeneration (MW) | Distillery (KLPD)

A W N

© 00 N o U

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

Ambedkar Nagar
Azamgarh
Bahraich

Ballia

Ballia Balrampur
Barabanki

Basti

Daryapur

Deoria

Faizabad
Ghazipur

Gonda
Gorakhpur
Jaunpur
Kamlapur

Kushi Nagar
Lakhimpur Kheri
Maharajgan;j
Mau

Sant Kabir Nagar
Sant Ravi Das Nagar
Sitapur
Sultanpur
Aligarh

Amroha

Bareilly

Bijnor

Budaun
Farrukhabad
Hardoi

Jyotiba Phuley Nagar
Kanpur Nagar
Kashiram Nagar
Lakhimpur Kheri
Mathura

7,500
1,250
14,500
1,250
38,000
6,300
9,711
1,500
3,633
15,500
1,250
22,300
17,300
1,016
3,600
35,100
16,000
9,201
2,500
2,500
1,250
36,774
1,250
4,750
6,000
26,716
54,000
1,250
1,250
27,800
13,300
1,250
2,500
28,000
2,500

67.9

30.55
20.95

50.75

53.6

35

35

51.3

94

36.5
162.95

56.5
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“m Crushing capacity (TCD) | Cogeneration (MW) | Distillery (KLPD)

Moradabad 21,200
37 Pilibhit 18,750 40
38 Rampur 15,200 27
39 Sambhal 17,500 75.5 100
40 Shahjahanpur 16,700 27
41 Baghpat 13,250 14
42 Bulandshahr 15,000 6
43 Ghaziabad 5,000
44 Hapur 13,500 62 150
45 Meerut 37,019 50.5 138
46 Muzaffarnagar 52,950 116.1 165
47 Saharanpur 41,750 44 40
Total 686,320 1271.1 1,913

Source: Indian Sugar Mills Association (2018)
Figure 3-4: Sugar processing plants and distillery facilities in Uttar Pradesh
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Source: Indian Sugar Mills Association

Collection and transportation of waste: Collection and transportation of waste is a regular activity in sugar
plants. The generated press mud is shifted to the open yard for storage. Trucks and tractors are used for
transportation of press mud.

Disposal & utilization practices: Treatment or processing of press mud was done in sugar factories with distillery
facilities. The press mud was processed to produce compost by using spent wash from the distillery facility. The
sugar factories without distillery facilities are directly selling the press mud to farmers without any treatment or
processing which is utilized a fertilizer in farm fields. National Sugar Institute, Kanpur has developed technology
for energy generation from press mud and it is under implementation stage.

Sugar factory visit details:

Five sugar factories in Uttar Pradesh were visited for stakeholder consultations and the findings are presented
below:

Deewan sugar mill: The plant is in Moradabad district of Uttar Pradesh with a crushing capacity of 5,000 TCD
and does not have a distiller facility. The total sugarcane crushed in the year 2016-17 was 0.8 million tons; the
estimated press mud generation was 29,520 tons. Loaders were used for loading press mud in trucks and tractors
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for transportation to stock yard. Untreated press mud was directly sold to farmers and the selling price is INR
180 perton.

Triveni Engineering & Industries: Triveni Engineering & Industries sugar processing plant is in Muzaffarnagar,
Uttar Pradesh. The plant is having a crushing capacity of 16,000 TCD. The total quantity of press mud generated in
the year 2016-17 was 88,400 tons at the percentage of 4% from 2.2 million tons of sugarcane crushed. The press
mud was directly collected in tractors and transported to windrow platform for composting. The sugar
processing plant is also having distillery facility; spent wash from distillery facility was utilized for composting
press mud. The final compost is sold to farmers as organic manure at the rate of INR 150 per ton.

Dhampur Sugar Mills Ltd: The sugar factory is in Bijnor district of Uttar Pradesh. The plant is having 14,000 TCD
crushing capacity. The sugarcane crushed in the year 2016-17 was 2.3 million tons. The estimated press mud
generation for the year 2016-17 was 91,320 tons. The sugar processing plant was composting press mud by using
spent wash from their distillery facility through windrow composting. Selling price of press mud is INR 100 per
ton.

Mawana Sugar Works: Mawana Sugar Works is in Meerut district of Uttar Pradesh with a crushing capacity of
12,500 TCD. The quantity of sugarcane crushed in year 2016-17 is 2.1 million tons. The estimated press mud
generation for year 2016-17 was 82,840 tons approximately. Distillery facility is not available in the plant;
therefore, press mud was sold to farmers as organic manure without any treatment or processing. Mechanized
collection & loading of press mud in tractors and trucks is being practiced for further transportation. The selling
price of press mud is INR 100 perton.

Modinagar Sugar Mill: The sugar factory is located at Modinagar in Ghaziabad district of Uttar Pradesh. The
capacity of the sugar factory is 5,000 TCD. The quantity of sugarcane crushed in year 2016-17 was 0.9 million
tons. The estimated press mud generation was 37,500 tons. The plant is having distillery facility. Press mud
generated at sugar processing plant was transported to windrow platform for composting using spent wash from
the distillery. Mechanized loading, truck and tractor transportation of press mud is being practiced. The selling
price of press mud is around INR 150 perton.

Press mud generation in Uttar Pradesh:

As per information available, the total sugarcane crushing in Uttar Pradesh is year 2017-18 is reported as 111.19
million tons. The percentage of press mud generation on an average is 3.5% of the total sugarcane processed
and therefore the quantity of press mud generated in Uttar Pradesh during year 2017-18 was around 3.9 million
tons. District wise information on sugarcane crushing is not available and therefore, the quantity of sugarcane
crushed and press mud generation from the potential region is difficult to estimate. Table 3.22 provides details
of sugar cane crushed & press mud generated in the entire state for year 2017-18.

Table 3-22: Press mud generation in Uttar Pradesh (2018)

1 Total cane crushed 111,190,000

Quantity of press mud generated @ 3.5%

of total cane crushed - annually 3,891,650

Source: Indian Sugar Mills Association (2018)

The estimate press mud generation based on stakeholder consultation in Uttar Pradesh is more than provided
the Second Stage Report as the sugarcane crushed in 2017-18 is considerably higher than previous years.
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3.3.2 Fruit and Vegetable waste

Ghaziabad district is the hub for fruit and vegetable processing in Uttar Pradesh. All the processing plants are
directly processing fruit and vegetable pulp which is procured directly primarily from Tamil Nadu. The processing
facilities are designed to handle processing of fruit and vegetable pulp and connect handle raw fruit and
vegetables. Therefore, quantity of waste generation is very less.

Collection and transportation of waste: The quantity of fruit and vegetable waste generation from the plants
located in Ghaziabad is very less. The waste from these processing plants were collected manually with the help
of hand carts and transported to stock yards.

Disposal & utilization practice: There is no treatment and processing for the fruit and vegetable waste. Waste
is directly transported for further utilization as organic manure & cattle feed. Most of fruit and vegetable waste
is used as cattle feed and organic manure in areas across Uttar Pradesh.

Site visit details:

As a part of stakeholder consultation, Bharat Agro Tronica City, situated at Loni in Ghaziabad district of Uttar
Pradesh was visited. Fruits processed in the plant were pineapple, papaya and guava. Quantity of raw material
handled per day is 4 tons with an approximate waste generation of 200 Kgs per day is utilized as cattle feed in
nearby farms of the processing facility.

The potential for fruit and vegetable waste in Uttar Pradesh is very minimum as size of the industry is very small
and is primarily processing pulp.

3.3.3 Poultry Litter

Poultry farms are mainly concentrated in Shamli district of Uttar Pradesh. Both layer and broiler farms were
present in Uttar Pradesh. The approximate quantity of poultry litter generation is around 15 Kg/bird/annum
which is approximately 40gm/bird/day.

Collection and transportation of waste: Poultry litter collection and storage varies from layer and broiler farms.
In layer farm, poultry litter is collected in pits constructed below the cages of birds, whereas the broiler birds
were developed on layer of paddy husk. The litter from these birds fells directly on ground and gets mixed with
the paddy husk. Collection of poultry litter separately from broiler farms is not possible. Only poultry litter mixed
with paddy husk was manually collected after completion of broiler bird development cycle of 45 days. Poultry
litter from both layer and broiler farms was collected and loaded in the vehicles manually.

Disposal & utilization practices: The poultry litter from the farms was stored at stock yard for drying. Dried
poultry litter is utilized as organic fertilizer by farmers.

Site visit details:

Dinesh poultry farm farm was visited as part of stakeholder consultation located in Shamli district of Uttar
Pradesh. The number of birds present in Dinesh poultry farm is 24,000. Approximate quantity of poultry litter
generation is 360 tons per annum at the rate of 15 Kg per bird annually which is approximately 40 grams per bird
per day. Currently, poultry litter was utilized as organic manure by farmers. Manual loading in tractors for
subsequent transportation was observed during site visit. The selling price of poultry litter is INR 600 per ton.

Poultry Litter generation

As per Animal Husbandry Department of Uttar Pradesh, the approximate poultry bird population in Uttar
Pradesh is around 22,500,000 of which layer bird population is 15,000,000 and broiler bird population is
7,500,000. Table 3.23 provides poultry litter generation in Uttar Pradesh.

On an average, the quantity of poultry waste generated was 328,500 tons per annum or 900 tons per day in
entire Uttar Pradesh. Data on bird population in potential region of Uttar Pradesh is not available, the quantity
of poultry litter from the potential region of Uttar Pradesh cannot be predicted. Further, since litter for layer
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birds can only be separately collected the potential available quantity in Uttar Pradesh is approximately around
219,000 tons per annum or 900 tons per day. As per Second Stage report, the estimated quantity of poultry litter
in Uttar Pradesh was 1,858 tons per day.

Table 3-23: Poultry litter generation in of Uttar Pradesh

IR S

Bird population No. 22,500,000

Quantity of poultry litter generated @
2 40gms/bird/day - annually MT 328,500

Source: Animal Husbandry Department, Uttar Pradesh

3.3.4 Cattle Dung

Uttar Pradesh is one of the leading states in India having a cattle population including buffalo of 50 million as
per 2012 livestock census. The total buffalo and exotic/crossbreed cattle population in Uttar Pradesh as per 2012
livestock census is 28.7 million.

The major districts with high cattle population are Bulandshahr, Aligarh, Agra, Budaun, Kanshiram Nagar,
Mathura, Bijnor, Etah, Jyotiba Phule Nagar and Meerut and out of the top districts with high cattle population,
Bulandshahr, Aligarh, Bijnor and Meerut are falling in the potential region. District wise buffalo and
exotic/crossbreed cattle population in the potential region of Uttar Pradesh as per 19% Livestock survey, 2012 is
provided in Table 3.24.

Table 3-24: Uttar Pradesh Cattle population in Potential region

Cattle - Exotic /

Buffaloes -

Crossbred - Female | romale Total Total
Total
Aligarh 53,664 965,288 1,018,952 3.60%
Bijnor 67,392 506,130 573,522 2.03%
Bulandshahr 102,807 1,015,966 1,118,773 3.96%
Ghaziabad 37,659 243,454 281,113 0.99%
Meerut 104,894 514,485 619,379 2.19%
Moradabad 61,212 423,465 484,677 1.71%
Muzaffarnagar 139,769 420,164 559,933 1.98%
Saharanpur 121,134 504,843 625,977 2.21%
Sambhal 44,079 478,003 522,082 1.85%
Samli 56,787 239,611 296,398 1.05%
Total 789,397 5.311,409 6,100,806 21.57%

Source: 19th livestock census, 2012

Collection and transportation of waste: Cattle dung generated from farm was manually collected daily and
shifted to stock yards. The transportation vehicles used are primarily tractors and trucks. Small cattle farms
follow manual loading whereas big cattle farms use loaders to load the material in transportation vehicles.

Disposal & Utilization of cattle dung: The cattle dung was stored at stock yard to facilitate drying for further
use. Few cattle farms were manufacturing dung cake i.e. Upla from fresh cow dung. Cattle dung is primarily
utilized as organic manure in nearby villages. In some of the rural areas, it was used as cooking fuel in the form

of Upla.
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Cattle Farm Visit Details:

As a part of stakeholder consultation Lal Bahadur Singh cattle farm in Bijnor district, Satish Shukla cattle farm in
Meerut district and Gaushala in Muzaffarnagar were visited and the findings are presented below.

Lal Bahadur Singh cattle farm: This cattle farm is situated in Bijnor district of Uttar Pradesh. 60 cows were
present in the farm generating 3,500 tons of cow dung annually. The average dung generation is 16 Kg per animal
per day. Cow dung was manually loaded in tractor trolleys for further transportation to end users. The cost per
ton of cow dung is INR 500.

Satish Shukla cattle farm: This Cattle farm is in Meerut district of Uttar Pradesh. The dung generation from each
animal is 12 Kg/day. Annually 1,971 tons of cow dung was generated from 45 cows. Cow dung is currently utilized
as organic fertilizer by farmers. The selling price of cow dung was INR 200 perton.

Gaushala, Muzaffarnagar: This gaushala is in Muzaffarnagar of Uttar Pradesh. The annual dung generation from
75 cows in gaushala was 3,285 tons. The quantity of waste generation from each animal is 12 Kg/day. The cow
dung from gaushala was manually loaded in tractors and transported for final utilization as organic manure. The
selling price of cow dung is INR 260 per ton.

Cattle dung generation

Based on the livestock census 2012, the cattle dung available for energy generation is approximately 23.5 million
tons annually in entire Uttar Pradesh and 5 million tons annually in the potential region. Table 3.25 provides
cattle dung available for energy generation in Uttar Pradesh and its potential region based on 2012 livestock
data from buffalo and exotic/crossbreed cattle population.

Table 3-25: Cattle dung generation quantity in Uttar Pradesh & its potential region
R
Entire Uttar Pradesh
1 Cattle population in Uttar Pradesh® No. 28,658,088

Quantity of cattle dung generated @

2 MT
4.5 kg/cattle/day - annually’ 23,535,455
Potential Region of Uttar Pradesh
Cattle population in potential region
1 No. 6,100,806
of Uttar Pradesh °
) Quantity of cattle dung generated @ MT 5,010,287

4.5 kg/cattle/day - annually

Source: 19th livestock census, 2012

3.4 Maharashtra

As per the Second Stage Report, Maharashtra is second major state contributing 12% of the total energy
potential of India from selected four sectors. Another reason for Maharashtra being an important state is that it
stands in list of one of the top states for all the four sectors. Total energy potential in the state is 181 MW,
distributed among four sectors i.e. 68 MW from sugar industry, 56 MW from cattle, 55 MW from poultry and 2
MW from F&V processing.

78% of the state’s energy potential (142 MW) is concentrated in the identified districts, majorly concentrated in
western part of the state. Satara, Pune, Sangli, Kolhapur, Ahmednagar are covering almost all the sectors in
Maharashtra. Ratnagiri, Thane, Aurangabad, Jalgaon and Nagpur are hub of fruits and vegetable processing.

6 Quantity of cattle dung generation was calculated based on 19th livestock census, 2012 due to absence of latest survey

7 For the waste calculation, it is assumed that 50 % of the milk producing cattle would form part of cattle farm, therefore 50% of the cattle
dung generation is considered to estimate cattle dung available for energy generation
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Industries, Energy and Labor Department, Government of Maharashtra has passed resolution on July 2015
targeting 14,400 MW power projects based on new and renewable energy sources. Among all the sectors, the
energy generation targeted through industrial waste-based power projects is 200 MW.

12 bio-methanation plants and 5 Bio-CNG projects were installed in Maharashtra by using Continuous Stirred
Tank Reactor and Upflow Anaerobic Sludge Blanket Reactor technology. Technology assistance for producing
biogas by using patented technology of Nisargruna will be provided by Baba Atomic ResearchCentre (BARC).

List of WtE technology providers in Maharashtra is provided in Table 3.26 and details of existing WtE plants in
Maharashtra is provided in Table 3.27.

Table 3-26: List of WtE technology providers in Maharashtra

(51| e e compar

22/B, Patil Paradise, Behind Nirmiti Showroom,

1 E h Soluti
nprotech Solutions Signgad Road, Pune — 411030

No. 13, Bhatiya Building, Park Avenue, Lane Off

2 Green Elephant India Pvt Ltd D P Road, Anudh, Pune — 411007

1032 B, B/4, Sneh Complex, Deep Bunglow

3 Urja Bio System Pvt Ltd Chowk, Shivaji nagar, Pune —411016.

Pranita Apartment, Near Shrawan Hotel, F C

4 Flint Spark Energy Pvt Ltd Road, Shivaji Nagar, Pune — 411016

5 Mailhem lkos Environment Subhadra Bhawan, Opp. Ramee Grand Hotel,
Pvt Ltd Apte Road, Pune —411016.

6 Innovative Environmental No. 207, Siddharth Tower, Kothrud, Pune —
Technologies Pvt Ltd 411029

Merlin Matrix, 6th Floor, Room No. 606, DN-
10, Sector — V, Salt Lake, Kolkata - 700091

Source: Maharashtra State Energy Development Agency)

7 ABBB Solutions

Table 3-27: Details of existing WtE plants in Maharashtra (2018)

Sanctioned Rated Investment

(INR million)

Name of Institution/ beneficiary (address of the site) Capacity in kW (Size
of Plant)

Shramsampada Gramin Vikas Sanstha, Gozwada, Tal. Vashi,

1. . 2 kW (30 m3) 0.08
Dist. Osmanabad
Krishibhusan Shri. Suresh Dattatray Waghdhare, A/P

2. Malinagar, Tal. Malshiras, Dist. Solapur 2.5 kW (40 m3) 0.1

3. Shrl. Manohar Sidhu Dongre, A/P Shetphal, Tal. Mohol, 2.5 kKW (40 m3) 01
Dist. Solapur
Rajiv Gandhi College of Engineering Research &

4, 1.5 kW (25 m3 0.06
Technology, Ballarpur Road, Babupeth, Chandrapur (25 m3)

5 G.o-Vldnyan Kendra, Sevasdham Devalapur, Tal. Ramtek, 1.5 kW (25 m3) 0.06
Dist. Nagpur

6. Mutha Farm, Gat No-297, Rastapur, Taluka Newasa, Dist. 2.5 KW (40 m3) 0.1
Ahmednagar

7. Sanjivan Old Age Ashram Amgaon Dist Nagpur 5 kW (25 m3) 0.42
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Name of Institution/ beneficiary (address of the site)

Shree Jagannath R. Chavan, Udand Wadgaon, Tal. & Dist.
Beed

Shri Samadhan R. Surwase, Ghatpimpri, Tal. Vasi,
Osmanabad

Mrs. Gangabai G. Kabra, A/P Ramegaon Tal. & Dist. Latur

Shri. Shivaji K. Sankpal, A/P Jamgaon, Tal. Barshi, Dist.
Solapur

Shri. Sunder Appasaheb Patil, Saramkundi, Tal. Vashi, Dist.
Osmanabad

Shri. Salim Ajij Tamboli, Tamboli Dairy Farm, A/P Sangam,
Tal. Malshiras, Dist. Solapur

Mrs. Mumtaj Begaum Patel, A/P Chincholi Rao, Tal. & Dist.
Latur

Govighyan Anusandhan Santha, Haripura, Tal. Yawal, Dist.
Jalgaon

Mrs. Suman Parhad, A/P Wadebolhai, Ta-Haweli, Dist- Pune

Shri. Abhay Annasaheb Patil, A/P Jambhli, Ta-Shirol, Dist-
Kolhapur

Shri. Vilas Vithal Kudale, A/P Malad, Ta. Daund, Dist- Pune

Shri. Tamboli Haji Shaukat Ebrahim, Kalyan Beed Road,
Bhatodi, Dist. Ahmednagar

Shri. Trishala Parakash Manjare, Devgaon, Ta-Barshi, Dist.
Solapur

Municipal Corporation, Pune, Ward — Aundh Ramp, Site
address — Aundh ward office

Municipal Corporation, Pune, Ward — Karve Road, Site
address — Rohit Nagar Bhawdhan

Municipal Corporation, Pune, Ward — Ghole Road, Site
address — Model colony

Municipal Corporation, Pune, Ward — Yerwada, Site address
— Yerwada pumping station

Municipal Corporation, Pune, Ward — Dhankawadi Site
address —katraj railway museum

Municipal Corporation, Pune, Ward — Kasba-Vishram Site
address — Peshwe Park

Municipal Corporation, Pune, Ward — Dhankawadi Site
address — katraj Kachara ramp

Municipal Corporation, Pune, Ward - Dhankawadi Site
address — katraj Rajiv Gandhi park

Municipal Corporation, Pune, Ward — Hadapsar, Site
address — Hadapsar Kachara ramp-1

Municipal Corporation, Pune, Ward - Hadapsar, Site
address — Hadapsar Kachara ramp-2

Sanctioned Rated
Capacity in kW (Size

of Plant)

6 kW (50 m3)

5 kW (40 m3)

3 kW (25 m3)

6 kW (50 m3)

5 kW (40 m3)

8 kW (75 m3)

3 kW (25 m3)

6 kW (50 m3)

12 kW (100 m3)

12 kW (100 m3)

20 kW (170 m3)
(85m3X2)

10 kW (80 m3)

6 kW (50 m3)

30 kW (300 m3)

30 kW (300 m3)

30 kW (300 m3)

30 kW (300 m3)

30 kW (300 m3)

30 kW (300 m3)

30 kW (300 m3)

30 kW (300 m3)

30 kW (300 m3)

30 kW (300 m3)

Investment

(INR million)

0.24

0.2

0.12

0.24

0.2

0.32

0.12

0.24

0.48

0.48

0.8

0.4

0.24

0.11

0.11

0.11

0.11

0.11

0.11

0.11

0.11

0.11

0.11
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Name of Institution/ beneficiary (address of the site)

Sanctioned Rated
Capacity in kW (Size

of Plant)

Investment
(INR million)

Municipal Corporation, Pune, Ward — Bibwewadi, Site

31. ) ] 30 kW (300 m3) 0.11
address — Wanavadi Smashan bhumi

32. Jay Sudhakar Naik, A/p-Hegdi, Tal. Pusad, Dist. Yawatmal 12 kW (100 m3) 0.48
Mahatma Gandhi Collage of Engineering, A/p-Mitmita, Tal.

33 & Dist. Aurangabad 6 kW (50 m3) 0.24

34, Rescue Foundation, A/p-Lallonde, Tal. Bhoisar, Dist. Thane 10 kW (85 m3) 0.40

35. Chitrasen N. Gulave, A/p-Bhoyare, Tal. Barshi, Dist. Solapur = 12 kW (100 m3) -48

36. Amey B. Patil, Village-Handugari, Tal. Bhum, Dist. 36 KW (300 m3) 013
Osmanabad

37. Surendra S. Girme, Village-Nangaon, Tal. Daund, Dist. Pune = 24 kW (200 m3) 0.84

38. M/s Kamshet Dairy Farm, Village — Govitri,Tal. Maval, Dist. 33 kW (275 m3) 116
Pune

39, Shrll. Sa.mt Lahanuji Maharaj Sansthan, A/p Takarkheda, Tal. 12 KW (105 m3) 0.48
Arvi, Dist. Wardha
Akhil Bhartiya Shri Swami Samarth Gurupeeth, A/p

40. Trimbkeshwar, Tal. Trimbkeshwar, Dist. Nashik 12 kw (100 m3) 0.48

a1 M/s Shrirang Kisanlal Sarda, at Village Shenit, Tal. Igatpuri, 120 kw (1000 36

" Dist. Nashik m3) '
4. M/s Modern Dairy Maid Pvt. Ltd. at Village-Adsare (Khurd), 24 kKW (200 m3) 0.84

Post-Taked, Taluka-lgatpuri, Dist.-Nashik

Source: Maharashtra State Energy Development Agency)
3.4.1 Sugar Industry

Maharashtra is leading in India having highest sugarcane crushing capacity in the year 2017-18. The state was
second highest in sugarcane processing in 2017-18. The number of sugarcane factories in Maharashtra were 238
with an annual sugarcane crushing capacity of 616,763 TCD. The number of sugar factories operating with distillery
unit is 40. In the potential region, there are 102 sugar factories with a combined capacity of 302,463 TCD, out of
which 18 sugar factories operate along with distillery units with a combined capacity of 83,350 TCD.

In the year 2017-18, a total of 188 sugar factories were under operation out of which 101 were cooperative and
87 were private sugar factories. Number of operational sugar processing plants increased by 38 in the year 2017-
18 compared to previous year. Majority of the sugar factories are in the districts of Kolhapur, Pune, Ahmednagar,
Aurangabad and Nanded.

The district wise crushing capacity of sugar factories in Uttar Pradesh is provided in Table 3.28. The distribution
of sugar plants with and without distillery in the potential and remaining region of Uttar Pradesh is shown in
Figure 3.5.

The sugarcane crushing statistical data of Maharashtra in the past 10 years shows that the highest quantity of
sugarcane was crushed in the year 2017-18 i.e. 95.3 million tons. Whereas the sugarcane crushed in the year
2016-17 was 37.17 million tons. The sugarcane crushing statistics for Maharashtra is provided in Figure 3.6.
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Figure 3-5: Sugar processing plants and distillery facilities in Maharashtra
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Table 3-28: District wise sugarcane crushing capacity in Maharashtra (2018)

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

Crushing Cogeneration o
90

Ahmednagar 61,413 64.7
Nasik 15,750 4.5
Pune 52,250 95
Solapur 94,250 242.3
Belgaum 10,000 68
Kolhapur 83,300 148.5
Sangli 44,000 82.7
Satara 45,750 49.5
Akola 3,750

Amravati 4,250

Aurangabad 16,500

Beed 24,500 22.1
Bhandara 4,500

Buldana 5,800

Dhule 12,500

Hingoli 7,500 19.5
Jalgaon 13,000 13.5
Jalna 11,250 30
Latur 22,000

Nagpur 6,250 24.45
Nanded 13,750

Nandurbar 3,750

185
430
300
150
30

190

105

20

30
20
120
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Crushmg Cogeneration

Osmanabad 35,000 67.5
24 | Parbhani 10,750 30
25  Wardha 5,000 15
26 | Yavatmal 10,000

Source: Indian sugar mills association

Figure 3-6 Maharashtra sugarcane crushing statistics in past 10 years
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Collection and transportation of waste: Collection and transportation of press mud from sugar processing plant
is a daily activity. The press mud from the conveyors is directly collected in tractor trolleys during plant operation.
Once the entire tractor trolley was filled with the material; it is transported to the stock yard/windrow platform
for subsequent processing. To shift the material within the premises of sugar factories, tractors were used.
Trucks and tractors were used to carry press mud/compost from sugar processing plants to end user locations.

Disposal & utilization of waste: Treatment of press mud is practiced only in sugar factories with distillery facilities.
The spent wash from distillery facilities is sprayed on the press mud during the composting process on windrow
platform to produce compost. In sugar processing plants without distillery facility, waste is directly transported
for further utilization. Press mud is utilized as fertilizer and as a feed stock in bio-methanation plants.

Site visit details:

Ajinkyatara sugar factory in Satara district of Maharashtra was visited as part of stakeholder consultation. The
plant is having 2500 TCD sugarcane crushing capacity with an annual crushing capacity of 0.7 million tons. The
plant operates at 4000 TCD during the peak season to cater to the increased sugarcane availability during the
season.

In the year 2017-18, the press mud was generated was 24,500 tons from 0.7 million tons of sugarcane processed.
Press mud was directly collected in tractors and transported to windrow platform for composting. This plant is
also having a distillery facility. The spent wash generation of about 150 cubic meters per day was utilized for
composting press mud into organic manure. Press mud was not sold directly to farmers. The final compost was
sold to farmers at the price of INR900/ton.
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Press mud generation in Maharashtra:

As per data available, the total sugarcane crushing in Maharashtra in year 2017-18 is reported as 95.3 million
tons. The percentage of press mud generation on an average is 3.5% of the total sugarcane processed and
therefore the quantity of press mud generated in Maharashtra during year 2017-18 was around 3.39 million
tons. District wise information on sugarcane crushing is not available and therefore, the quantity of sugarcane
crushed and press mud generation from the potential region is difficult to estimate. Table 3.29 provides details
of sugar cane crushed & press mud generated in the entire state for year 2017-18.

Table 3-29: Press mud generation in Maharashtra (2018)

1 Total cane crushed 95,260,000

Quantity of press mud generated @ 3.5%

of total cane crushed - annually 3,334,100

Source: Indian Sugar Mills Association (2018)

The estimate press mud generation based on stakeholder consultation in Maharashtra is marginally higher than
as estimated in the Second Stage Report.

3.4.2 Fruit & vegetable waste

The major fruits processed in Maharashtra are mangoes, bananas, grapes, oranges. Vegetables cultivated in this
area are onions and tomatoes. The major fruits and vegetables cluster in Maharashtra is provided in Table 3.30.
Season availability of fruits in Maharashtra is provided in Table 3.31 and approximate quantity of waste
generated from various fruits while processing is provided in Table 3.32. Mango is the major fruits grown and
processed in the identified potential area and therefore has been further assessed to understand availability of

waste quantity in the region.

Table 3-30: Fruit and Vegetable production clusters in Maharashtra

SN Component Production clusters

Fruits

1 Pomegranates Nashik, Jalna, Ahmednagar, Pune, Solapur

2 Banana Akola, Jalgaon, Nanded, Pune

3. Grapes Nasik, Ahmednagar, Pune, Satara, Solapur, Osmanabad
4 Papaya Nandurbar, Dhule, Akola, Jalgaon

5 Mango Ratnagiri, Thane

Vegetables

1. Onion Jalgaon, Nashik, Aurangabad, Ahmednagar

2. Capsicum Amravati, Nashik, Pune, Solapur

Source: Investment Environment & Opportunities in Food Processing, Maharashtra 2017
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Table 3-31: Seasonal availability of fruits in Maharashtra

1. Mango February to June
2. Grapes Throughout year
3. Banana Jalgaon

4. Papaya Throughout year
5. Pomegranate Throughout year

Source: Mapro Pvt Ltd, Satara, Maharashtra

Table 3-32: Waste generation percentage from different types of fruits

Quantity of waste generation

in fruit processing (%)

1. Papaya 50
2. Pineapple 60
3. Strawberry 10
4. Mango 50
5. Guava 30
6. Banana 40
7. Kiwi 50
8. Kokum 20
9. Custard apple 60
10.  Black currant 20
11.  Amla 50
12.  Grapes 20
13.  Jamun 30
14. | Apple 20
15. | Apricot 40

Source: Mapro Pvt Ltd, Satara, Maharashtra

Mango: Mango orchards and processing is mainly concentrated in Ratnagiri district. In the year 2017-18, mango
cultivation was carried out in 6,500 hectares land leading to production of 130,000 tons of mangoes. Around 70
to 80 thousand tons of mangoes were used as table fruit and the remaining 40 to 50 thousand tons used in mango
processing plants situated in Ratnagiri district. There are 72 mango processing plants were available in Ratnagiri
district of which 70 are canning industries and the remaining 2 are asepticindustries.

Collection and transportation of waste: Major portion of waste generation was from mango processing plants.
Among all the fruit and vegetable processing plants, mango processing plants were only operated under large
scale. Mechanized system of collection system is adopted to handle huge quantities of mango waste generated
during the 2 months season of plant operation.

Disposal and utilization of waste: The waste generated from all fruit and vegetable processing plants was
processed through pit composting or windrow composting. Especially mango processing plants in Ratnagiri
district were practicing pit composting in open lands. Other fruit and vegetable processing plants were practicing
windrow composting. Among all the processing facilities only very few were diverting waste for energy
generation. Mango waste is being used as raw material in briquette industries and for producing composting.
Due to presence of good calorific value in mango seeds, waste from mango processing facilities was utilized as
raw material by briquette industries for producing briquettes.
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Site visit details:

As a part of stakeholder consultation, Mapro in Satara district and Desai Products in Ratnagiri district of
Maharashtra was visited.

Mapro Pvt Ltd located at Satara in Maharashtra was established in the year 1956. 15 types of fruit are processed
in the plant based on the seasonal availability. The processing capacity of the plant is 10 tons/day out of
which 2-3 tons waste is. The waste generated during processing was manually collected in crates from fruit
processing plants and loaded in containerized tractors for subsequent transportation to composting plant
operated by Maharashtra Industrial Development Corporation. Mapro facility operates for the entire year except
during the shutdown period of two months.

Desai Products Pvt Ltd was established in the year 1997. Mango is the only fruit processed with an installed
capacity of 1,200 tons per day canned fruit juice and 2,500 tons per day aseptic fruit juice. Around 50% of the
total fruit processed is generated as waste. The plant is operational only during mango season.

The waste from the fruit processing plant is collected in tractors and transported to open lands for pit
composting. During the summer season, waste was collected by briquette plant operators and utilized as raw
material in manufacturing of briquettes. In Ratnagiri, rainy season starts in the month of June; therefore, mango
waste dumped in open lands gets mixed with rainwater making the material not suitable for briquette
manufacturing. Only 20% of total mango waste generated was utilized in briquette manufacturing and the
remaining waste was processed through pit composting. Estimated mango waste generation in Maharashtra is
given in Table 3.33.

Table 3-33: Mango waste generation in Maharashtra

Quantity processed Waste generation Waste generated
(MT) (%) quantity (MT)

Mango 40,000 20,000

Total waste 20,000
Source: Desai Products Pvt Ltd, Ratnagiri, Maharashtra

3.4.3 Poultry litter

Poultry population in Maharashtra is majorly concentrated in Mumbai, Nashik, Pune, Aurangabad, Latur,
Amravati and Nagpur. Layer and broiler are the two types of poultry bird. Layers are egg laying birds. Whereas
broiler birds are developed for meat production. Maharashtra has around 450 million broiler bird population
and 130 million layer-bird population.

Collection and transportation of waste: The methodology adopted for collection and transportation of litter
from poultry farms varies depending upon the poultry farm type. Broiler birds were developed on ground on the
layer of paddy husk. Therefore, collection of poultry litter from broiler farms is possible only after development
and removal of birds for slaughtering. In layer farms, litter droppings fell into the pit constructed under the
bottom of bird cages.

The waste from the poultry farms is manually collected and loaded in the trucks and tractors for transportation.
The frequency of litter collection in broiler farms is in every 45 days i.e. after completion of development and
removal of broiler birds from farms. In layer farms, the frequency of waste collection depends upon the quantity
of waste generation. Generally, in layer farms of Maharashtra, litter collection is practiced on monthly basis to
minimize the labor costs.

Disposal & utilization practices: No treatment mechanism isfollowed in Maharashtra poultry farms. Drying is the
common methodology practiced by most of the poultry farms in Maharashtra. Majority of poultry litter is utilized
as organic fertilizer in agriculture. Few farms were selling poultry litter for existing bio-methanation plants in the
nearby vicinity
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Site visit details:

As a part of stakeholder consultation, Samarth Poultry Farm at Ambhodi Khurd village in Satara district of
Maharashtra was visited. Only broiler birds were developed in this farm with a batch population of 6000 birds.
The total quantity of poultry litter generation after completion of each batch development is around 12 tons,
which consists of 2.5 tons of paddy husk and 9.5 tons of poultry litter. Bird development is carried out in batches
which takes 45 days for completion. These birds are developed on thin layer of paddy husk on ground. Prior to
development of new batch of birds, poultry litter along with paddy husk is lifted manually and loaded in tractor
trolleys for transportation for further utilization in farm fields.

Poultry Litter generation

As per data available, the approximate poultry bird population in Maharashtra is around 58 million of which
layer bird population is 13 million and broiler bird population is 45 million. Table 3.34 provides poultry litter
generation in Maharashtra Uttar Pradesh.

On an average, the quantity of poultry generated was 846,800 tons per annum or 2,320 tons per day in entire
Maharashtra. Data on bird population in potential region of Maharashtra is not available, therefore the quantity
of poultry litter from the potential region of Maharashtra cannot be predicted. Further, since litter for layer birds
can only be separately collected the potential available quantity in Maharashtra is approximately around
189,800 tons per annum or 520 tons per day. As per Second Stage report, the estimated quantity of poultry litter
in Uttar Pradesh was 10,681 tons per day.

Table 3-34: Poultry litter generation in of Maharashtra

I S

Bird population No. 58,000,000

Quantity of poultry litter generated @

2 40gms/bird/day - annually 846,800

Source: Venkys India Pvt Ltd, Pune, Maharashtra
3.4.4 Cattle Dung

The cattle population of Maharashtra including buffalo is 21 million as per 2012 livestock census. The total
buffalo and exotic/crossbreed cattle population in Maharashtra as per 2012 livestock census is 8.2 million. Top
districts with high cattle population were Ahmednagar, Kolhapur, Solapur, Pune and Sangli. The potential region
comprises the maximum share of cattle population i.e. 50.6% of the total buffalo and exotic/crossbreed cattle
population. Among all the districts, Ahmednagar stood at top position with 13% share of total State’s cattle
population. District wise buffalo and exotic/crossbreed cattle population in the potential region of Maharashtra
as per 19 Livestock survey, 2012 is provided in Table 3.35.

Table 3-35: Cattle population in potential region of Maharashtra

Cattle - Exotic /

crosirea- | S8
Female Total
Ahmednagar 839,420 205,118 1,044,538 | 12.70%
Kolhapur 164,602 586,187 750,789 9.20%
Nashik 216,648 185,502 402,150 4.90%
Pune 430,615 273,764 704,379 8.60%
Raigarh 7,075 54,495 61,570 0.80%
Ratnagiri 13,672 32,299 45,971 0.60%
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Cattle - Exotic /

Crossbred - LIl ED
Female Total
Female Total
Sangli 161,802 462,399 624,201 7.60%
Satara 186,213 330,743 516,956 6.30%
Total 2,020,047 2,130,507 4,150,554 50.60%

Source: 19th livestock census, 2012

Collection and transportation of waste: Cattle dung collection in farms is carried out on daily basis. Manual
collection and shifting of cattle dung to the stockyards was observed during the field visit of cattle farms. The
cattle dung collected from the farms are piled in open land facilitating for sun drying. After accumulation of
enough cattle dung for transportation at stock yard, cattle dung either loaded mechanically or manually into
trucks and tractors for subsequent transportation.

Treatment and disposal: No pre-treatment of waste prior to utilization was observed in cattle farms. Cattle dung
was utilized for energy generation in farms equipped with bio-methanation plants. Whereas in the remaining
farms, cattle dung was subjected for sun drying making the material suitable for organic manure applications.
Few farms were utilizing dung for preparation of dung cake.

Cattle Farm Visit Details:

As a part of stakeholder consultation Shinde Dariy Farm was visited. The dairy farms consist of 20 buffaloes. Dung
generation from each animal is approximately 10 Kg per day leading to annual waste generation of 73 tons. Dung
was manually collected on daily basis and shifted to stock yard facilitating drying for a period of 2 to 3 months.
After completion of drying, dung is manually loaded in tractors and transported to farm fields for meeting the
requirement of organic manure. The selling price of dung is INR 600 perton.

Cattle dung generation

Based on the livestock census 2012, the cattle dung available for energy generation is approximately 6.7 million
tons annually in entire Maharashtra and 3.4 million tons annually in the potential region. Table 3.36 provides
cattle dung available for energy generation in Maharashtra and its potential region based on 2012 livestock data
from buffalo and exotic/crossbreed cattle population.

Table 3-36: Cattle dung generation quantity in Maharashtra & its potential region

Entire Maharashtra
1 Cattle population in Maharashtra® No. 8,204,714

Quantity of cattle dung generated @

2
4.5 kg/cattle/day - annually® MT 6,738,121
Potential Region of Maharashtra
Cattle population in potential region
. 4,150,554
1 of Maharashtra No
) Quantity of cattle dung generated @ MT 3,408,642

4.5 kg/cattle/day - annually

Source: 19th livestock census, 2012

8 Quantity of cattle dung generation was calculated based on 19th livestock census, 2012 due to absence of latest survey

% For the waste calculation, it is assumed that 50 % of the milk producing cattle would form part of cattle farm, therefore 50% of the cattle
dung generation is considered to estimate cattle dung available for energy generation
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3.5 Key findings & observations

The key findings and observation from the stakeholder consultations undertaken from September to December
2018 in the selected states of Tamil Nadu, Gujarat, Uttar Pradesh & Maharashtra is summarized in Table 3.37.
The team had visited industries generating organic waste from the selected four sectors, industrial associations

and several state and national level government organizations, technology providers and research institutes.

Table 3-37: Key findings and observations from the stakeholder consultation in the selected 4 sectors

Cattle sector

Poultry sector

Press mud

Fruit and
Vegetable waste

O

€9 X e @ g

10.

N

10.

11.

4.5 Kg/cattle/day is generated as waste.

Most of the cattle farms are situated in remote villages.

Only few large farms are available with high cattle population. Remaining cattle
population is distributed at household level.

Cattle dung is available throughout the year.

The major share of cattle dung is diverted as manure for agriculture.

Some cattle farms are using dung for preparation of dung cake.

Few farms are using cattle dung in their own bio-methanation plants.

Cattle dung is collected on daily basis and shifted to open stock yard facilitating
sun drying.

Manual and mechanized loading of waste was observed.

Tractors and trucks are used for transportation of cattle dung.

Each poultry bird generates 40 grams of litter per day.

Layer and broiler are the two types of poultry farms.

Poultry litter collection from broiler farms is possible only after development
and removal broiler birds for slaughtering.

Poultry litter collection from broiler farms is not possible, broiler birds are
developed on ground on layer of paddy husk. Therefore, litter from broiler
birds get mixed with paddy husk.

In layer farms, daily litter collection is not feasible due to high labour costs.
Poultry litter is available throughout the year.

At present, poultry litter is having good demand as manure for agriculture.
Bio-methanation plants are also using poultry litter for energy generation.
Daily poultry litter collection is not feasible due to high labour costs.

. Manual litter collection was observed in all the poultry farms.
. Trucks and tractors are used for transportation of waste.

Approximately 3.5% of total sugarcane crushed is generated as waste.

Sugar plants are selling press mud to their registered farmers at nominal price.
Press mud is available only in sugarcane crushing seasons.

Sugar plants are getting indirect benefit of higher yield of sugar by utilizing the
press mud as fertilizer by their farmers.

The sugar plants with distillery facilities are using press mud for producing
compost by using distillery spent wash. If press mud is diverted for other use,
disposal of distillery spent wash would become problem.

Few sugar plants without distillery facilities are producing vermi compost from
press mud due to good price and market demand of the product.

Some sugar plants without distillery facilities are selling press mud to
standalone distillery facilities.

Farmers may oppose the diversion of press mud for other purpose.

The selling price of press mud by sugar plants in commercial market is higher
compared to the selling price for their registered farmers.

Mechanized system of collection and loading of press mud was observed in
sugar plants.

Trucks and tractors are used for transportation.

Waste generation in processing of various fruits are Papaya — 50%, Pine apple
— 60%, Strawberry — 10%, Mango — 50%, Guava — 30%, Banana — 40%, Kiwi —
50%, Kokum — 20%, Custard apple — 60%, Black currant — 20%, Amla — 50%,
Grapes — 20%, Jamun — 30%, Apple — 20%, Apricot — 40%.

48



Sector Observations

2.

Mango and tomato are the major source of fruit and vegetable waste
generation.

Mango processing plants are operational only in summer season i.e. from May
to July.

Papaya, Guava and banana processing plants are operational throughout the
year.

Mango fruit plants are the only large-scale fruit processing plants.

Mango fruit processing waste directly fells into transportation vehicles. No
intermediate collection was observed. Due to presence of high calorific value
mango waste is used as boiler fuel in many industries.

Mechanized collection and loading of waste were observed in mango
processing plants and in remaining fruit & vegetable processing plants manual
collection & loading was observed.

Auto tippers, tractors and trucks are used for transportation of fruit and
vegetable industry waste.

Major share of fruit and vegetable waste is utilized as feed material for cattle
farms and the remaining waste quantity is utilized in producing compost.

10. Due to presence of high calorific value, mango waste is used as fuel in boilers.
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4.0 Consolidate Matrix for availability, utilization and pricing of
waste

4.1 Waste management

The collection and transportation practices in the for selected states for the four selected industrial organic
waste generating sectors were found similar. Sugar industry and large-scale fruit and vegetable processing plants
adopted mechanized waste collection, whereas in the remaining sectors manual collection and loading was
observed. Trucks and tractors are used for transportation of waste from all the waste generation sources. In sugar
industry and fruit & vegetable processing sector, waste was processed for composting. The cattle and poultry
sectors were practicing sun drying of waste on open areas/stock yards to increase the quality of the material
making it suitable for organic manure. Major applications of industrial organic waste from the selected four
sectors were found in composting and energy generation through bio-methanation. Summary of the collection,
transportation and current utilization practice of the waste generated from the four selected sectors is provided
in Table 4.1.
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Collection &
transportation

Treatment &
disposal

Current
3 utilization
practices

Table 4-1: Current waste management practices in selected sectors

Daily activity
Waste is collected and loaded by

loaders and transported in trucks and
tractors.

Sugar plants with distillery facilities
transports the press mud to the
windrow composting yard.

In the absence of distillery facilities,
press mud is shifted to the stock yard.

Treatment or processing of waste is
being practiced only in sugar plants
with distillery facilities.

Windrow composting or Vermi-
composting are the processing
mechanisms adopted.

Press mud is generally utilized for
producing compost or can be used
directly as fertilizer in farm fields.

Some of the sugar plants selling the
press mud to bio-methanation plants in
the nearby vicinity.

Mango, papaya, banana and orange are major
fruits and tapioca, tomato & onion are the major
vegetables processed in Tamil Nadu.

Mango, Papaya and Guava are the major fruits
processed in Gujarat and Maharashtra.

Collection and transportation of waste varies
depending upon the type of fruit and vegetable
processed and methodology adopted for
processing.

Mango waste is directly fed from the plant into
the trucks and tractors through conveyors
without any requirement of loaders.

In the remaining fruit and vegetable processing
facilitate of papaya, banana and orange — manual
collection and loading of waste is observed.

Trucks and tractors are used for transportation.

Except in mango processing facilities, no
processing or treatment is being practiced.

Mango waste contributes the major share of
waste generation among all the fruits.

The waste from mango processing facilities are
dried in open lands for further utilization in Tamil
Nadu.

Only 2-5% of the total mango waste generated is
being sold without any treatment or processing.

Sun dried mango waste is utilized as raw material
in manufacturing of briquettes and only minor
quantity is diverted for nurseries for
development of plantations from seed in the
mango waste — Tamil Nadu.

Mango waste is utilized as raw material for waste
to energy plants in Gujarat and Maharashtra.

The waste from poultry farm
is collected manually and
shifted to stock yard for
subsequent transportation.

Depending upon the demand
the waste is stocked or
directly transported for
utilization

Based on the quantity of
waste, either manual
collection or mechanized
collection is used.

No treatment or processing of
waste is observed.

Most of poultry farms are
selling the poultry litter to
farmers as organic manure
during the crop seasons in the
selected 4 states.

Only few poultry farms in
Namakkal region are selling
the waste to the bio-

Collection and storage of
dung in cattle farms is daily
activity.

Only manual collection of
dung is observed in the
selected 4 states.

While transportation of
cattle dung from the stock
yard, material is either
loaded by manually or by
tractor and JCB loaders.

Only trucks and tractors are
used for transportation of
cattle dung from the cattle
farms.

No treatment or processing
of waste is observed.

Cattle dung is being used
for preparation of dung
cake in few cattle farms.

Most of the cattle farms in
Tamil Nadu are selling the
waste as organic manure.

If the bio-methanation
plants are present in the
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Current
marketing &
Pricing strategy

Limitations

Fertilizer and as raw material for bio-
methanation plants.

Approximate price of about 800 to 1000
INR

Diversion of press mud from sugar
plants to bio-methanation plants may
lead to shortage of press mud to
registered sugarcane farmers of sugar
factories.

Papaya waste, Guava and tomato waste is being
used as cattle feed in the selected 4 states.

Mango waste - Raw material for biomass
briquette industries, waste to energy plants seed
for nurseries.

Papaya — Cattle feed

Approximate price of about 1000- 1100 INR

Only Mango waste is available in sufficient
quantity — other fruit & vegetable is available in
very small or limited quantity

methanation plants — Tamil
Nadu.

Fertilizer in farm fields and as
raw material in bio-
methanation plants.

Approximate price of about
600 —800 INR

Difficult to segregate litter
generated by broiler birds as
it is mixed with rice husks.
Only litter from layer-birds
will available

vicinity of cattle farms,
cattle dung is sold as raw
material for the plants.

Most of the waste is used as
fertilizer in farm fields and
some portion of material is
used as raw material in bio-
methanation plants.

Approximate price of about
600-800 INR

No limitations
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4.2 Seasonal variations of waste generation

In the selected four sectors of industrial organic waste, except for press mud and fruit & vegetable sector, waste
from cattle and poultry farm are available throughout the year. Press mud and fruit & vegetable processing
facilities are operated seasonally. The seasons of operation vary from state to state and seasonal availability of
the waste generation in the selected four sectors in the selected four states is shown in Figure 4.1.

Press mud: The press mud is generated only during sugarcane crushing season in sugar factories as a by-product.
The sugarcane crushing season is between October to February in the Uttar Pradesh, Maharashtra and Gujarat,
whereas in Tamil Nadu, the seasons are in the months of November to February and May to September.

Cattle dung and Poultry litter: There is no seasonal variation for cattle dung and poultry litter generation, and
both are generated throughout the year in all the states.

Fruit & Vegetable waste: Fruit and vegetable processing plants are operational only during the seasons. In the
selected for states of Uttar Pradesh, Maharashtra, Tamil Nadu and Gujarat — Mango fruit waste was generated
from the month of April to July and the remaining fruit and vegetable waste would be available throughout the
year. However, the quantity of fruit waste generation fruits other than mango is very less.

Figure 4-1: Seasonal variations of waste availability

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov

Press mud

Fruit & vegetable waste

Cattle dung

Poultry litter
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4.3 Waste Generation & availability

Data collected through stakeholder consultations was validated and assessed against the secondary data and data
collected during the second stage report. Table 4.2 provides the estimation on the availability of waste for the selected four
sectors in the selected four states based on stakeholder consultation. Table 4.3 provides a comparison of the waste
estimation as calculated based on secondary data (second stage report) and data validated during stakeholder consultation.
Table 4.4 provides the variation against second stage in selected four states and selected four sectors.

The total waste generation as per stakeholder consultation from the selected for sectors in the selected four states
is estimated to be 56.9 million tons as against 62.3 million tons as in second stage report, a reduction by 8.5%.
Among all the states, Uttar Pradesh is having major share of waste generation at48.74% of total quantity followed
by Maharashtra (19.2%), Gujarat (17.4%) and Tamil Nadu (14.6%).

Maximum quantity of waste generation is from cattle sector followed by sugar industry, poultry and fruit &
vegetable sectors. For the cattle sector, estimated as per second stage and actual waste generation as per
stakeholder consultation remains same. Livestock census survey, 2012 has been considered for livestock
population for both the cases as no recent livestock survey was been conducted by animal husbandry
department.

Waste generation in Tamil Nadu is showing 31.4% less as compared to estimated waste generation based on
secondary data. This is due to reduction in press mud generation quantity because of drought conditions in year
2018. However, overall press mud generation in all four states together shows 36.3% increase primarily because
of increased sugarcane crushing in year 2018 in Uttar Pradesh and Maharashtra.

There is significant reduction in poultry litter generation (63%) primary reason being actual litter generation is
40gm/bird/day as assessed during stakeholder consultation against estimate of 180gm/bird/day considered in
second stage report. Similarly, availability of fruit & vegetable has reduced by 25% as the industry being very
seasonal and only mango is available in major quantity and the industry is more organized only in Tamil Nadu
and Maharashtra.

Table 4-2: State wise waste generation for the selected four sectors based on stakeholder consultation

Quantity of waste generation from selected sectors (tons/annum)

Tamil Nadu 287,000 161,290 2,825,100 5,048,878 8,322,268 14.6%
2. Gujarat 352,776 - 306,600 9,266,952 9,926,328 17.4%
3. Uttar Pradesh = 3,891,650 - 328,500 23,535,455 27,755,605 48.7%

Maharashtra = 3,334,100 20,000 846,800 6,738,121 10,939,021 19.2%
Total quantity 56,943,222

54



Table 4-3: Estimated and actual waste generation quantities

Waste generation (tons/annum)

Tamil Nadu m Uttar Pradesh Maharashtra

Estimate Actual Estimate Actual Estimate Actual Estimate Actual
(Secondary (Stakeholder J (Secondary j (Stakeholder (Secondary (Stakeholder J (Secondary J (Stakeholder
DEIE)] Consultation) Data) Consultation) Data) Consultation) Data) Consultation)
Press mud 420,115 287,000 329,960 352,776 2,230,000 3,891,650 2,790,000 3,334,100
F&V 124,100 161,290 43,435 - 730 - 75,920 20,000
Poultry 6,537,515 2,825,100 573,780 306,600 678,170 328,500 3,869,365 846,800
Cattle 5,049,045 5,048,878 9,266,985 9,266,952 23,535,565 23,535,455 | 6,738,265 6,738,121
Total 12,130,775 8,322,268 10,214,16 9,926,328 26,444,465 27,755,605 @ 13,473,55 10,939,021
Table 4-4: Variation in waste generation quantities — selected four states and selected four sectors
Waste generation quantity (tons/annum)
Estimate (Secondary Actual (Stakeholder Variation
Data) Consultation) (%)
Uttar Pradesh 26,444,465 27,755,605 5.0%
Maharashtra 13,473,550 10,939,021 18.8%
Tamil Nadu 12,130,775 8,322,268 31.4%
Gujarat 10,214,160 9,926,328 2.8%
Total 62,262,950 56,943,222 -8.5%
Waste generation quantity (tons/annum)
Estimate (Secondary Actual (Stakeholder Variation
Data) Consultation) (%)
Press Mud 5,770,075 7,865,526 36.3%
F&V 244,185 181,290 25.8%
Poultry 11,658,830 4,307,000 -63.1%
Cattle Dung 44,589,860 44,589,406 0.0%
Total 62,262,950 56,943,222 -8.5%
4.4  Utilization of waste

Cattle dung is primarily used as manure in farm fields, a small quantity of dung is diverted to waste to energy

plants.

Poultry litter is primarily used as organic manure and few poultry farms are selling the litter to bio-methanation

plants for energy generation.

Mango is the major fruit waste generated in fruit & vegetable processing sector. This waste is utilized for making
fuel briquettes because of high calorific value. The waste from remaining fruit and vegetables is used as cattle

feed and composting.

Sugar plants with distillery facilities are using press mud for composting by spraying distillery spent wash. The
plants without sugar plants are selling the press mud directly to farmers to be utilized as organic fertilizer or to
distilleries to be used for treatment of spent wash.

Figure 4.2 summarizes various practices followed for utilization of waste generated from the selected four

sectors.
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Figure 4-2: Current practices of waste utilization
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4.5 Waste price for selected sectors

Information related to price of cattle dung, poultry litter, press mud and fruit & vegetable waste was obtained
from the respective waste generators in Uttar Pradesh, Maharashtra, Tamil Nadu and Gujarat. To validate the
price data, it was further verified with the local industrial associations and consumer of the waste. The overall
price range of the waste generated from the selected four sectors in the selected for states is provided in Table
4.5.

Table 4-5: Waste price for selected 4 sectors in selected 4 states

States (Approx. price in Rs/Ton)
Type of Waste
I T
1. Press Mud 220-500 300-500 500-800 600-800

Source: State Co-operative Sugar Factories Federation Ltd

Fruit and 600-800 800-1000 800-1000 900-1000
Vegetable Waste

Source: Fruit and Vegetable Processing Industries Association

3. Poultry litter 700-800 700-800 750-900 500-800
Source: State Poultry Farmers Association
4, Cattle Dung 500-800 600-700 600-800 600-700

Source: State Animal Husbandry Department

4.6 Levelized cost of energy generation of biogas, bio-CNG and electricity

The levelized cost of energy generation was estimated for biogas, bio-CNG and electricity to assess the financial
feasibility of the project. The factors considered for estimation are capital expenditure, operational expenditure,
interest on term loan and working capital, depreciation, salvage value considering useful life of the project as 20
years.

The cost of energy generation decreases with increase in biogas generation and decrease in price of feed stocks.
Price of the feed stock would be influenced by the location of waste generation and transportation costs. The
revenue generation of INR 5000 per ton of manure had been considered for cost of energy generation estimation
by assuming 25% of the total raw material would be generated as manure.

The comparison of biogas potential from the selected sectors of industrial organic waste shows that fruit &
vegetable waste is having highest biogas potential i.e. 104 m3/ton followed by 100 m3/ton for press mud, 58
m3/ton for poultry litter and 50 m3/ton for cattle dung. Biogas potential will be higher in fresh feed stocks
compared to older feedstocks; increase in storage duration leads to decrease in biogas potential due to
continuous decomposition of waste from the point of generation.

The levelized cost for biogas, bio-CNG and electricity is estimated based on data & information collected from
stakeholder consultation and is provided in Table 4.6.
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Assumed potential of Biogas generation:
Cattle dung — 50 m3/ton

Poultry litter — 58 m3/ton

Press mud — 100 m3/ton

Interest on working capital = 10.97% Fruit & Vegetable waste — 104 m3/ton
Tax rate =29.12%

Depreciation = 5.28% for first 13 years

Factors Considered:
Debt — Equity ratio = 70:30

Interest on term loan =9.97%

h
Depreciation = 3.05% from 14t year
Discount rate = 9.15%

Raw material price escalation = 5%
O&M cost hike per annum =5.72%
Useful life of project = 20 years
Salvage value = 10% of capex

Source: CERC RE Tariff Order 2018-19

Table 4-6: Levelized cost of energy for Biogas, Bio-CNG and Electricity

Cattle Poultry Fruit & Vegetable
Component
dung litter waste

Biogas INR/m3
2 Bio-CNG INR/kg 40 38 31 31
3 Electricity INR/kWh 8 8 6 6

Source: Estimation based on data obtained from stakeholder consultations

The capital cost and operational cost was estimated for the optimum capacity of 12,000 m3/day biogas plant,
5,054 Kg/day bio-CNG and 1 MW power plant. The capital cost and operational cost is depended on the capacity
of the plant, type of technology and feed stock. Fruit & vegetable waste, press mud, poultry litter and cattle
dung were considered as feed stocks for estimation of Capex and Opex and is provided in Table 4.7.

Table 4-7: Capex and Opex for Waste to Energy plants

Component Capacit Capital Cost | Operational Cost
i o (rUPees mllllon) (rupees m|II|on)

Biogas plant 12,000 m?3
2 Bio-CNG plant 5,054 kg 180 1
3 Power plant 1MW 140 0.8

Source: Estimation based on data obtained from stakeholder consultations

The estimated capital and operational expenditure were projected for the estimated energy potential in
potential regions of Uttar Pradesh, Maharashtra, Tamil Nadu and Gujarat (Table 4.8). The projections of
investment requirement in potential regions of selected for states shows that Maharashtra requires Rupees
19,600 million followed by Uttar Pradesh Rupees 18,480 million, Tamil Nadu Rupees 15,820 million and Gujarat
Rupees 7,840 million. This financial projection is limited to the selected districts of potential region. Whereas
the overall investment required for energy generation in entire state will depend on the overall energy potential.
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Table 4-8: Capex and Opex requirement for selected States

Capacity Capital Annual O&M
(MW) (rupees million) (rupees million)

Uttar Pradesh 18,480 1,267.2
2 Maharashtra 140 19,60 1,344
3 Tamil Nadu 113 15,820 1,084.8
4 Gujarat 56 7,840 5,376

Source: Estimation based on data obtained from stakeholder consultations

4.7 Marketing strategies for products and by-products of bio-methanation
plants

Biogas yielding from biomethanation plants has around 50-70% methane, 30-45% carbon dioxide, traces of
moisture as well as of Hydrogen Sulphide (H2S). Apart from bio-CNG, biomethanation plants also provides biogas
operators with a wide range of opportunities to tap into additional revenue streamsi.e. carbon dioxide, hydrogen
sulphide and organic fertilizer.

The National Policy on Biofuels, 2018, emphasized on active promotion of advanced biofuels, including bio-CNG.
The Indian oil marketing companies are venturing into bio-CNG plants with projected investments upto
Rs.100,000 million to encourage the use of a clean fuel, reduce dependency on fossil fuels and reduce the oil
import bill.

SATAT, the initiative by Govt. of India (GOI) is aimed at providing a Sustainable Alternative Towards Affordable
Transportation as a developmental effort that would benefit both vehicle-users as well as farmers and
entrepreneurs. This initiative holds great promise for efficient waste management and in tackling the problem of
polluted urban air due to farm stubble-burning and carbon emissions. Use of bio-CNG will also help bring down
dependency on crude oil imports and in realizing the GOI ’s vision of enhancing farmers’ income, rural
employment and entrepreneurship.

Application and marking strategies of the products and by-products of biomethanation plant is shown in Figure
4.3.

Bio-CNG

The biogas is produced naturally through a process of anaerobic decomposition from waste and biomass sources
like agriculture residue, cattle dung, sugarcane press mud, municipal solid waste and sewage treatment plant
waste. Biogas generated from biomethanation plants contains 60% methane and carbon dioxide. Depending on
feedstock used its composition may vary. The digestion temperature is very important for methane content in
raw biogas. If digestion temperature is lower, methane content in biogas will be higher but gas produced will be
lower. Longer digestion process may provide biogas with higher methane content and calorific value, improving
the marketability of the product. For up gradation of biogas to be used as bio-CNG, impurities/contaminants in
it like carbon dioxide, hydrogen sulphide and moisture must be reduced as maximum as possible.

Biogas can be utilized for generating power and as a renewable fuel i.e. bio-CNG. Conversion of biogas to bio-CNG
should be preferred as there is a huge demand for clean and cheaper fuel in the market and bio-CNG can be one
of the best alternatives to replacement of conventional fuel like petrol and diesel available in the market thus
reducing dependency on fossil fuels.

Bio-CNG is exactly similar to the commercially available natural gas (CV: ~52,000 kJ/kg) in its composition and
energy potential. As it is generated from biomass, it is considered a renewable source of energy and thus,
attracts all the commercial benefits applicable to other renewable sources of energy. Bio-CNG can be direct
alternative to every utility of LPG and CNG in India subject to meeting the standards. There are established
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standards i.e. IS 16087 2016 for Bio-CNG to be used in vehicles.

Bio-CNG also has an established market in India which is supported by the fact that one of India’s largest
commercial vehicle manufacturer Tata Motors unveiling its first Bio-CNG (bio-methane) bus at the Urja Utsav
(bio-energy programme), organized by the Union Ministry of Petroleum and Natural Gas. One of the bio-CNG
fueled bus of Tata Motors is already in operation in Pune.

Govt. of India has a National policy on biofuels to promote and extend appropriate financial and fiscal incentives
under each category of biofuels. Govt. of India have launched the GOBAR-DHAN (Galvanising Organic Bio-Agro
Resources) scheme to convert cattle dung and solid waste in farms to biogas, bio-CNG, bio-slurry and compost.

Carbon Dioxide (CO2)

The separated CO2 can be compressed to 20 bar using high efficiency compressor and filled in standard cylinder
of 25 kg capacity which can be sold directly to industrial units.

CO: also has multiple use in the production of dry ice, the optimization of living conditions for cultivated plants
in greenhouses, and the methanation of hydrogen, are just a few of many applications where operators can
benefit from use of this by-product. CO2 separated in the bio-methanation process can be marketed as dry ice.
Dry ice is produced from gaseous carbon dioxide at a temperature of -78.5°C. The difference to conventional ice,
however, is that dry ice does not melt during heating, but evaporates without residue. This makes it an
alternative for a wide range of industrial applications. For example, dry ice is used for cleaning large-scale
industrial plants. When the dry ice is injected, residues from fats and oils become brittle and burst. Since the dry
ice immediately passes into its gaseous phase, there is no danger of subsequent corrosion of metal parts.

Organic Fertilizer

Organic fertilizer can be extracted from the digestate generated from the bio-methanation process. The by-
product of this process is the digestate, which could be either solid or liquid and has a high nutrient content and
rich in organic matter. These properties make the digestate suitable for using it as plant nutrients and a fertilizer.
The fertilizer value of digestate depends on the nutrients present in the feedstock. However, digestate is the
result of a living process and therefore has characteristics that are specific to each digester tank. These
characteristics can vary between batches from the same digester and even within the same batch of digestate.

In addition, there will be enough demand from fertilizer companies for compost from biomethanation plants.
Ministry of Chemicals and Fertilizers, Government of India have issued instruction to fertilizer units making it
mandatory for the fertilizer units to co-market compost along with fertilizers as a basket approach and in the
ratio of 4-3: 6-7 bags ofof compost with 6/7 bags of fertilizers).
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Figure 4-3: Marketing strategies for products of Bio-methanation
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5.0 GOVERNMENT POLICIES AND SCHEMES

Government of India’s schemes and policies relevant to this MNRE-GEF-UNIDO organic WtE Project is highlighted
in this section.

5.1 Ministry of New and Renewable Energy

The Ministry of New and Renewable Energy (MNRE) formulated guidelines on “Energy from urban, industrial
and agricultural wastes for plan period (2017-18, 2018-19, 2019-20)". This program intends for recovery of energy
in the form of biogas/ Bio-CNG/ enriched biogas/ power from urban, industrial and agricultural wastes; captive
power and thermal use through gasification in Industries.

The scheme provides Central Financial Assistance in the form of capital subsidy and Grants-in-Aid for the
following activities:

I. Biogas production from industrial waste, sewage treatment plants, urban & agricultural Waste/residue
through bio-methanation.

Il Power generation or production of Bio-CNG/enriched biogas from biogas produced from industrial
waste, sewage treatment plants, urban & agricultural waste/residue.

IIl. Installation of biomass gasifier-based projects in industry for producing electricity to meet the unmet
demand of captive power and thermal needs of rice mills and other industries and villages for lighting,
water pumping and micro-enterprises.

V. Promotional activities including R&D, resources assessment, technology up gradation and performance
evaluation, etc.

The eligibility criteria for central financial assistance from MNRE based on type of waste, technologies, capacity
and projects is provided in Table 5.1 and Table 5.2.

Table 5-1: Eligibility of projects for Central Financial Assistance through MNRE

m Criteria based on type of waste m Criteria based on technologies

Projects based on any bio-waste from Urban waste
(cattle dung, Vegetable & fruits market, Slaughter
house, Poultry waste etc., Agricultural Waste

1 (paddy straw, agro processing industries residues/ 1 combustion, gasification, pyrolysis or a

effluents, green grass etc.), Indystr.lal combination thereof or any new technology as
wastes/Effluents (Agro processing industry, Paper approved by MNRE.

& Pulp Industry, Milk processing, Sugar Industry
etc. (excluding bagasse).

Mixing of other wastes of renewable nature,
including rice husk, bagasse, sewage, cow-dung,

Projects based on waste-to-energy conversion
technologies, namely, Bio-methanation,

Projects for generation of power from biogas will
be based either on 100% biogas engines or steam

2‘ . . . . 2‘
ofcht.er biomass and |nf:lustr|al eff.luc?nts (excluding turbines with a minimum steam pressure of
distillery effluents) will be permissible up to extend 42bar
of 10%.
Biogas generatior? projects based on distillery ) Bio-CNG/Enriched biogas to be produced will have
3. effluents and projects based on wastes from fossil 3. to meet the BIS specifications as per IS 16087:
fuels and waste heat (flue gases) shall not be 2013
supported.

Bio-CNG/enriched Biogas generation projects from Criteria based on capacity
4.  Biogas for captive use /pipeline /bottling are h b - . imi
eligible for CFA. There will be no minimum / maximum limit on

- -~ - : i capacity of projects supported under this
Biomass Gasifier projects using agro residues / 1. programme, however, cattle dung-based power
5. | waste for captive thermal / electrical needs,

A e generation projects of up to 250 kW capacity will
distributed power is eligible for CFA. not be considered under this programme.
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Source: Ministry of New and Renewable Energy

Table 5-2: Central Financial Assistance for different categories of projects

oo oo

Rs. 10 million per 12,000 m? Biogas generation from Urban waste/ Agricultural
1. Biogas Biogas /day Waste/ Industrial wastes/ Effluents or mix of these
(Max. Rs.100 million/project) wastes. (Distillery effluent is excluded)

Power generation based on Biogas generated from
Urban waste/ Agricultural Waste/ Industrial

Rs 330 million per MW wastes/Effluents or mix of these wastes.

2. Power - . In case, developer wants to set up power generatin
(Max. Rs.100 million/project) o perwa . PP & 2Hng
unit at already existing Biogas generation unit, in
that case, the applicable financial assistance will be
only Rs 20 million per MW.

Bio-CNG generation based on Biogas generated
from Urban waste/ Agricultural Waste/ Industrial

Rs 40 million per 4800 kgs of
P 8 wastes/Effluents or mix of these wastes.

Bio-CNG/ Enriched = Bio-CNG/day generated from

3. Biogas 12,000 m3 Biogas /day. In case developer wants to set up Bio-CNG
(Max. Rs.100 million/project) generating unit at already existing Biogas
generation unit, applicable CFA will be Rs 30
million.
Electrical
Rs. 2,500 per kW with duel
Gasifier Thermal/ | fuel engines Biomass gasifier based Captive Power & thermal
4 Electrical in Rs. 15,000 per kW with 100% applications in industries.
' Industries/ gas engines Distributed / off-grid power for villages using
Villages Thermal biomass gasifier systems.

Rs. 0.2 million per 300 kW
for thermal applications.
Source: Ministry of New and Renewable Energy

The scheme will be implemented through State Nodal Agencies (SNA), Urban Local Bodies/ Municipal
Corporations, private or public sector enterprises or organizations, and Energy Service Companies (ESCOs).

5.2 Indian Renewable Energy Development Agency Limited (IREDA)

Indian Renewable Energy Development Agency Limited (IREDA) is a Government of India Enterprise under MNRE.
IREDA is established as a Non-Banking Financial Institution in 1987 engaged in promoting, developing and
extending financial assistance for setting up projects relating to new and renewable sources of energy and
energy efficiency/conservation with the motto: “ENERGY FOR EVER”. One of the key objectives of IREDA is to
provide financial support to specific project and schemes for generating electricity and/ or energy through new
and renewable sources and conserving energy through energy efficiency.

The projects considered for financing under IREDA are:

1. Biogas generation, purification and bottling project based on cow dung, press mud, poultry litter and
other organic material.

2. Power generation from biogas based on cow dung, press mud, poultry litter and other organic material.

3. Industries covered under waste to energy are pulp & paper mills, poultry farms, dairy farms, sugar mills,
distillery, food processing plants, juice & jam processing plant.

The share of loan amount from IREDA is 70% of the total project cost and the remaining 30% would be
promoter’s contribution. The minimum loan eligibility from IREDA will be Rs. 5 million unless specifically
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exempted under any scheme / programme. Loan is restricted to energy generation system and excludes pre-
fuel processing system.

5.3 GOBAR DHAN

GOBAR DHAN (Galvanizing Organic Bio-Agro Resources Dhan) scheme was formulated by Ministry of Drinking
Water and Sanitation, Government of India under Swachh Bharat Mission (Gramin) in February 2018. The
scheme supports biodegradable waste recovery and conversion of waste into resources such as cattle dung and
solid waste in farms to bio-slurry, biogas, bio-CNG and compost. The scheme proposes to cover 700 projects
across the country. Rural India is one of the areas where a big thrust can be made to push the usage of Biofuels
and reduce dependency on fossil fuels.

The scheme intends for development of cleaner villages through solid waste management, increased rural
income and reduced environmental impact and to make villages self-reliant in clean energy by harnessing bio-
waste to generate bioenergy and thereby reduce burning and dependence onforests.

The program will be funded under SLWM (Solid Liquid Waste Management) component of SBM-G. The total
assistance provided for SLWM component of SBM-G is based on total number of households in each Gram
Panchayat (GP) subject to maximum of INR 0.7 million for GP having up to 150 households, INR 1.2 million up to
300 households, INR 1.5 million up to 500 households and INR 2 million for GPs with more than 500 households.
Funds will be provided by Central and State government in the ratio of 60:40.

5.4  National Biogas and Manure Management Programme (NBMMP)

The National Biogas and Manure Management Programme (NBMMP) under Ministry of New and Renewable
Energy (MNRE) aims at setting up of family type biogas plants for providing biogas as clean cooking fuel and a
source of lighting. The objective of the programme is to:

e To provide clean fuel for farmers and households and to improve organic manure system-based biogas
plants in rural and semi urban areas.

e Toreduce pressure on forests and to make women concentrateon other livelihood activities.

e Toimprove sanitation in rural and semi-urban areas including linking sanitary toilets with cattle dung biogas
plants.

e Toreplace chemical fertilizers by organic manure generated from biogasplants.
e To meet “lifeline energy” needs for cooking as envisaged in “Integrated Energy Policy” of NITIAayog.

e To help in combating and reduction in causes of climate change by preventing emissions of Green House
Gases (GHGs) such as carbon dioxide and methane into the atmosphere.

The implementing agencies of NNBOMP programme are State Rural Development Departments (SRDDs) and
Khadi & Village Industries Commission (KVIC). The financial assistance under NNBOMP is provided in Table 5.3

Table 5-3: Central Financial Assistance under NNBOMP

Particulars of Central
Financial Assistance (CFA) Biogas Plants under NNBOMP

and States/ UTs, Regions & (size 1 to 25 cubic metre biogas per day) (In Rupees per plant)
Categories of beneficiaries

Central Subsidy Rates 1 Cubic 2-6 Cubic 8-10 cubic 15 Cubic 20-25 Cubic
Applicable (In Rs. Per plant) Metre Metre Metre Metre Metre
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Particulars of Central
Financial Assistance (CFA) Biogas Plants under NNBOMP

and States/ UTs, Regions & (size 1 to 25 cubic metre biogas per day) (In Rupees per plant)
Categories of beneficiaries

NER States, including Sikkim
1. and including SC and ST 17,000 22,000 24,000 25,000 35,000
Categories of NER

Special Category  States
(Jammu & Kashmir, Himachal
Pradesh, Uttarakhand and
2. Andaman & Nicobar Islands) 10,000 13,000 18,000 21,000 28,000
and Scheduled Castes /
Scheduled Tribes of all other
States.

All  other States (Central

7,500 12,000 16,000 20,000 25,000
Category)

Additional Subsidy for cattle
dung-based biogas plants if
B linked with sanitary toilets, 1,600 1,600 1,600 Nil Nil
only for individual households
(Rs. Per Biogas Plant) fixed

Source: Guidelines for implementation of New National Biogas and Organic Manure Programme
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Appendix A:

Summary of Stakeholder Consultation with respective agencies
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