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Municipal Solid Waste and Carbon FinanceMunicipal Solid Waste and Carbon FinanceMunicipal Solid Waste and Carbon Finance

Municipal solid waste (MSW) includes household garbage and rubbish, street sweeping, 

construction and demolition debris, sanitation residues, trade and non hazardous industrial 

refuse and treated bio-medical solid waste.

Methane emissions can be avoided through:

� Prevention

� Composting 

� Biodigestion with biogas collection

� Incineration for energy generation 

� Gasification to produce syngas

� Capture & Combustion

� LFG recovery: Emission Reductions largely depend on capture rate, typically 40 %
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Municipal Solid Waste: The Indian ScenarioMunicipal Solid Waste: The Indian ScenarioMunicipal Solid Waste: The Indian Scenario

� Approximately 100,000 TPD of total MSW generation in India*.

� No Sanitary Landfill sites in India at present. Municipal Solid Waste is simply dumped 
without any treatment into land (depressions, ditches, soaked ponds) or on the outskirts 

of the city in an unscientific manner with no compliance to regulations.

� Technologies considered as favorable to implement in India: 

� Pelletisation,

� Anaerobic digestion using bio-methanation technology for production of power

� Production of organic manure using controlled aerobic composting.

Technology required in the above mentioned three options needs waste to be 
segregated first and then can be subjected to further processing.
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* Manual of solid waste management, Ministry of Urban Development, India* Manual of solid waste management, Ministry of Urban Development, India
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Municipal Solid Waste: The Indian ScenarioMunicipal Solid Waste: The Indian ScenarioMunicipal Solid Waste: The Indian Scenario

� Challenges
� Financial situation: Lack of adequate funding
� Slow-winded decision making: Large number of statutory clearances required
� Quality of waste: High moisture content, low calorific value
� Segregation at source
� Quality of landfills: Due to the huge investment required, quality of landfills is poor
� Availability of technology in India: Demand for indigenous technology

� Legal situation with methane collection: No compulsion to avoid methane generation

� Biomethanation (anaerobic digestion) perceived to as promising

� Government initiatives

� Implementation of a central scheme: Programme on Energy Recovery from Municipal solid 

waste, financial assistance provided for setting up pilot projects
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Large scale methodologies applicable to Municipal 
solid waste sector

Large scale methodologies applicable to Municipal Large scale methodologies applicable to Municipal 

solid waste sectorsolid waste sector

� AM0025 Avoided emissions from organic waste through 
alternative waste treatment processes

� AM0039 Methane emissions reduction from organic 
waste water and bioorganic solid waste using co-
composting  

� AM0053 Biogenic methane injection to a natural gas 
distribution grid

� ACM0001 Consolidated baseline and monitoring 
methodology for landfill gas project activities   

� ACM0002 Consolidated methodology for grid-connected 
electricity generation from renewable sources

� ACM0003 Emission reduction through partial substitution 
of fossil fuels with alternative fuels or less carbon 
intensive fuels in cement manufacture”  
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Small scale methodologies applicable to Municipal 
solid waste sector

Small scale methodologies applicable to Municipal Small scale methodologies applicable to Municipal 

solid waste sectorsolid waste sector

� AMS-I.A. Electricity generation by the user

� AMS-I.C. Thermal energy for the user with or without 
electricity 

� AMS-I.D. Grid connected renewable electricity generation

� AMS-III.E. Avoidance of methane production from decay 
of biomass through controlled combustion, gasification or 
mechanical/thermal treatment

� AMS-III.F. Avoidance of methane production from decay 
of biomass through composting

� AMS-III.G. Landfill methane recovery

� AMS-III.L. Avoidance of methane production from 
biomass decay through controlled pyrolysis
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Applicability of MethodologiesApplicability of MethodologiesApplicability of Methodologies
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Methodology: AM0025 Methodology: AM0025 Methodology: AM0025 

Applicability

The project activity involves one or a combination of the following waste treatment 

options for the fresh waste that in a given year would have otherwise been disposed of in 

a landfill:

� a composting process in aerobic conditions;

� gasification to produce syngas and its use;

� anaerobic digestion with biogas collection and flaring and/or its use;

� mechanical/thermal treatment process to produce refuse-derived fuel 
(RDF)/stabilized biomass (SB) and its use. 

� incineration of fresh waste for energy generation, electricity and/or heat. 

Applicability

The project activity involves one or a combination of the following waste treatment 

options for the fresh waste that in a given year would have otherwise been disposed of in 

a landfill:

� a composting process in aerobic conditions;

� gasification to produce syngas and its use;

� anaerobic digestion with biogas collection and flaring and/or its use;

� mechanical/thermal treatment process to produce refuse-derived fuel 
(RDF)/stabilized biomass (SB) and its use. 

� incineration of fresh waste for energy generation, electricity and/or heat. 
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Methodology: AM0039 Methodology: AM0039 Methodology: AM0039 

Applicability

The methodology is applicable to project activities that avoid methane emissions:

� Resulting from anaerobic degradation of the organic wastewater in open   
lagoons or storage tanks; and

� From natural decay of bioorganic solid waste in landfills.

The bioorganic solid waste can be of a single type or multiple types mixed in different 
proportions. The proportions and characteristics of different types of bioorganic waste 
processed in the project activity has to be determined, in order to apply multiphase 
landfill gas generation model

The project activity should employ co-composting process for treatment of the organic 
wastewater and bioorganic waste
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Methodology: AM0053 Methodology: AM0053 Methodology: AM0053 

Applicability

The methodology is applicable to project activities that process and upgrade biogas to the 
quality of natural gas and distributes it as energy via natural gas distribution grid. The 
source of biogas, which is generated by an anaerobic decomposition of organic matter, 
could be landfills, liquid waste treatment, animal waste management systems, etc.

The biogas used in the project activity was either vented or flared prior to implementation 
of the project activity and would continue to be either vented or flared in the absence of 
the project activity.

Applicability

The methodology is applicable to project activities that process and upgrade biogas to the 
quality of natural gas and distributes it as energy via natural gas distribution grid. The 
source of biogas, which is generated by an anaerobic decomposition of organic matter, 
could be landfills, liquid waste treatment, animal waste management systems, etc.

The biogas used in the project activity was either vented or flared prior to implementation 
of the project activity and would continue to be either vented or flared in the absence of 
the project activity.
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Methodology: ACM0001Methodology: ACM0001Methodology: ACM0001

Applicability

This methodology is applicable to landfill gas capture project activities, where the baseline 
scenario is the partial or total atmospheric release of the gas and the project activities 
include situations such as:

� The captured gas is flared; and/or

� The captured gas is used to produce energy (e.g. electricity/thermal energy);

� The captured gas is used to supply consumers through natural gas
distribution network. If emissions reductions are claimed for displacing 
natural gas, project activities may use approved methodology AM0053.

Applicability

This methodology is applicable to landfill gas capture project activities, where the baseline 
scenario is the partial or total atmospheric release of the gas and the project activities 
include situations such as:

� The captured gas is flared; and/or

� The captured gas is used to produce energy (e.g. electricity/thermal energy);

� The captured gas is used to supply consumers through natural gas
distribution network. If emissions reductions are claimed for displacing 
natural gas, project activities may use approved methodology AM0053.
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Methodology: ACM0003Methodology: ACM0003Methodology: ACM0003

Applicability

The methodology is applicable to project activities in the cement industry where fossil 
fuel(s) used in an existing clinker production facility are partially replaced by one or more 
carbon intensive fossil fuel(s) and/or alternative fuels

In case of project activities using biomass residues or renewable biomass, the following 
applicability conditions apply:

� The biomass is not chemically processed

� The biomass used by the project facility is stored under aerobic conditions

Applicability

The methodology is applicable to project activities in the cement industry where fossil 
fuel(s) used in an existing clinker production facility are partially replaced by one or more 
carbon intensive fossil fuel(s) and/or alternative fuels

In case of project activities using biomass residues or renewable biomass, the following 
applicability conditions apply:

� The biomass is not chemically processed

� The biomass used by the project facility is stored under aerobic conditions
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Methodology: AMS-III.E.Methodology: AMSMethodology: AMS--III.E.III.E.

Applicability

This project category comprises measures that avoid the production of methane from biomass or 
other organic matter that:

� Would have otherwise been left to decay under clearly anaerobic conditions throughout the 
crediting period in a solid waste disposal site without methane recovery

or
� Is already deposited in a waste disposal site without methane recovery.

Due to the project activity, decay of the wastes above is prevented through one of the following 
measures:

� Controlled combustion.

� Gasification to produce syngas/producer gas.

� Mechanical/thermal treatment to produce refuse-derived fuel (RDF) or stabilized    biomass (SB)

Applicability

This project category comprises measures that avoid the production of methane from biomass or 
other organic matter that:

� Would have otherwise been left to decay under clearly anaerobic conditions throughout the 
crediting period in a solid waste disposal site without methane recovery

or
� Is already deposited in a waste disposal site without methane recovery.

Due to the project activity, decay of the wastes above is prevented through one of the following 
measures:

� Controlled combustion.

� Gasification to produce syngas/producer gas.

� Mechanical/thermal treatment to produce refuse-derived fuel (RDF) or stabilized    biomass (SB)

Applicability

Measures are limited to those that result in emission reductions of less than or equal to 
60 kt CO2 equivalent annually

Project activity does not recover or combust methane

Applicability

Measures are limited to those that result in emission reductions of less than or equal to 
60 kt CO2 equivalent annually

Project activity does not recover or combust methane
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Methodology: AMS-III.F.Methodology: AMSMethodology: AMS--III.F.III.F.

Applicability

This project category comprises measures to avoid the production of methane from 
biomass or other organic matter that would have otherwise been left to decay 
anaerobically in a solid waste disposal site without methane recovery. 

The project activity does not recover or combust methane (unlike AMS III.G), and does 
not undertake controlled combustion of the waste (unlike AMS III E). 

Measures are limited to those that result in emission reductions of less than or equal to 
60 kt CO2 equivalent annually.

This category is also applicable for co-composting wastewater and solid biomass waste

Applicability

This project category comprises measures to avoid the production of methane from 
biomass or other organic matter that would have otherwise been left to decay 
anaerobically in a solid waste disposal site without methane recovery. 

The project activity does not recover or combust methane (unlike AMS III.G), and does 
not undertake controlled combustion of the waste (unlike AMS III E). 

Measures are limited to those that result in emission reductions of less than or equal to 
60 kt CO2 equivalent annually.

This category is also applicable for co-composting wastewater and solid biomass waste
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Methodology: AMS-III.G.Methodology: AMSMethodology: AMS--III.G.III.G.

Applicability

This project category comprises measures to capture and combust methane from 
landfills (i.e.,solid waste disposal sites) used for disposal of residues from human 
activities including municipal,industrial, and other solid wastes containing biodegradable 
organic matter.

If the recovered methane is used for heat or electricity generation the project can use a 
corresponding methodology under type I project activities.

Measures are limited to those that result in emission reductions of less than or equal to 
60 kt CO2 equivalent annually.

Applicability

This project category comprises measures to capture and combust methane from 
landfills (i.e.,solid waste disposal sites) used for disposal of residues from human 
activities including municipal,industrial, and other solid wastes containing biodegradable 
organic matter.

If the recovered methane is used for heat or electricity generation the project can use a 
corresponding methodology under type I project activities.

Measures are limited to those that result in emission reductions of less than or equal to 
60 kt CO2 equivalent annually.
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Methodology: AMS-III.L.Methodology: AMSMethodology: AMS--III.L.III.L.

Applicability

This project category comprises measures that avoid the production of methane from 
biogenic organic matter that would have otherwise been left to decay under clearly 
anaerobic conditions till the end of the crediting period in a solid waste disposal site 
without methane recovery. Due to the project activity, decay is prevented through 
controlled pyrolysis

Measures are limited to those that result in emission reductions of less than or equal to 
60 kt CO2 equivalent annually.

Applicability

This project category comprises measures that avoid the production of methane from 
biogenic organic matter that would have otherwise been left to decay under clearly 
anaerobic conditions till the end of the crediting period in a solid waste disposal site 
without methane recovery. Due to the project activity, decay is prevented through 
controlled pyrolysis

Measures are limited to those that result in emission reductions of less than or equal to 
60 kt CO2 equivalent annually.
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CDM statistics in MSW sector*CDM statistics in MSW sectorCDM statistics in MSW sector**

01AMS-III.G.

22AMS-III.E.

22ACM003

056ACM001

16AM0025

Projects 
registered    

(India)

Projects 
registered   

(World)

Methodology

* As on 16th Feb,2007* As on 16th Feb,2007
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Municipal Solid Waste (MSW) processing cum power generation plant 
at Lucknow (UP) by Asia Bioenergy Limited (ABIL). 

10.

15/4/07�SESL 6 MW Municipal Solid Waste based power Project at Vijayawada
& Guntur, Andhra Pradesh by M/s Shriram Energy Systems Limited. 

9.

29/05/06�Emission reduction through partial substitution of fossil fuel with 
alternative fuels like agricultural by-products, tyres and municipal solid 
waste (MSW) in the manufacturing of Portland cement, at Grasim south 

Cement (GS), Tamil Nadu

8.

30/11/07�Emission reduction through partial substitution of fossil fuel with 
alternative fuels like agricultural by-products & Municipal Solid Waste 
(MSW) in the Manufacturing of Portland Cement at Neemuch, Madhya 

Pradesh by M/s Vikram Cement. 

7.

6.6 MW Municipal Solid Waste to Electricity Generation Project in 
Hyderabad, Andhra Pradesh, India by Selco International Limited 

6.

04/09/06�Methane avoidance by MSW processing in Chandigarh5.

10/11/07�Timarpur-Okhla Waste Management Company Pvt. Ltd’s (TOWMCL) 
integrated waste processing complex cum 16 MW waste to energy 

project at Timarpur and Okhla, Delhi 

4.

Municipal Solid Waste processing (MSW) in the city of Rajkot, India 3.

SGRRL Municipal Solid Waste Project at Mandur Village, Hoskote
Taluk, Bangalore (East) District, Karnataka 

2.

Municipal Solid Waste based Composting at Kolhapur, Maharashtra1.

Date of RegistrationRegisteredProject TitleS.No

MSW projects approved by Indian DNA* MSW projects approved by Indian DNA* MSW projects approved by Indian DNA* 

* As on 16th Feb,2007* As on 16th Feb,2007
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Some MSW sector CDM 

Projects in India at a glance 

Some MSW sector CDM Some MSW sector CDM 

Projects in India at a glance Projects in India at a glance 
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CASE STUDY 1

Title: Timarpur-Okhla Waste Management Company Pvt Ltd’s (TOWMCL) integrated 
waste to energy project at Delhi

Methodology: AM0025

Project components:

� MSW processing plant based on DST-TIFAC technology for RDF preparation 
capable of processing: 

1. 1300 TPD of MSW at Okhla site

2.  650 TPD of MSW at Timarpur site

� Bio-methanation plant capable of handling 100 TPD of green waste at 16 MW 
okhla site Power plant

Purpose of project:

� Avoidance of methane emissions from dumping solid waste in landfill site 

� Replacement of energy from carbon intensive northern regional grid

Annual average estimated reductions: 262,791 tonnes of CO2e
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Salient features of the RDF plant:

a. The plant at Okhla will have two identical process streams, each handling, 650 MT of 
MSW/day to produce 225 MT/day of RDF from each of the streams.

b. The plant will be designed to work for two shifts per day and shall operate for 330 days 
in a year. There may be forced closure of plant during the short rainy days in Delhi.

c. The size of RDF fluff should be minus 100 mm; edge to edge and its density should be 
around 80-100 kg/m3.

d. Depending on many factor, the GCV of the fuel should be about 2600 kcal/kg  ±  100 
kcal/kg.

e. During screening of MSW through (-) 15 mm size the smaller fraction will be separated 
out and sold as soil enricher, especially to the nearby coal based power plant as an 
organic cover for fly ash damper.

f. A similar facility to process 650 TPD of MSW will be established at Timarpur.
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23

(b) Technology adopted in the Biomethanation Plant:

A two phase modified Up flow Anaerobic Sludge Blanket (UASB) design will be adopted in 
the biomethanation project. A special hybrid design of UASB digester will be employed in 
the project. This is a two-stage design. The sizes of the digesters for the first stage and
the second stage are decided on the basis of the suspended organic contents of the 
slurry to be treated. The first stage fermentation is hydrolysis stage and the second 
methanation and polishing stage. The first stage is designed to give maximum solid 
retention time for the hydrolysis and the second stage is either proprietary modular 
UASB construction or specially developed hybrid design. Both stages operate in the 
Mesophillic range.

Biogas generated from 100 TPD of organic waste will be around 5000 m3 per day. In case 
the segregated MSW has more Total Solids (TS) and Volatile Solids (VS) percentage, 
the biogas quantity will increase proportionately. This biogas will be used as auxiliary fuel 
for the boiler and dryer in power plant.
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for the boiler and dryer in power plant.
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(c) Technology adopted in the power Plant:

The power plant consist of three major systems 

• Boiler which can fire RDF / Biogas and produce steam required for power 
generation.

• Steam turbo generator with all its auxiliaries for converting high pressure 
steam to electrical power.

• Plant water system to meet power plant water needs such as condenser 
cooling, power cycle make up, auxiliary system cooling requirements etc.

(c) Technology adopted in the power Plant:

The power plant consist of three major systems 

• Boiler which can fire RDF / Biogas and produce steam required for power 
generation.
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CASE STUDY 1

Date of Registration: 10/11/07

Current Status: No CER’s issued yet

Points of Additionality:

� Present status of regulatory compliance for MSW treatment is low (0.9%)

� Investment Barrier: The project activity could not have been taken as the 
business as usual scenario with low IRR and DSCR. Other barriers in the form of 
requirement of upfront investment for the project activity and additional annual 
production and maintenance cost 

� Technological barrier: Biomethanation and pelletisation are the most 
technologically advanced options of those available for MSW treatment in India; 
High cost, lack of technical know-how and uncertain financial viability are the key 
barriers.

� Prevailing practice barrier: Other projects (Hyderabad, Vijaywada, Chandigarh) 
have gone for CDM; Landfill is the common method of MSW treatment and 
disposal as it is considerably easy and cost effective to municipalities. The main 
cost for landfill activity is only from the purchase and acquisition of land. There is 
no perceived risk in implementing the activity as it is predominantly followed 
everywhere in the country
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CASE STUDY 2

Title: Methane Avoidance by Municipal Solid Waste Processing in the city of Chandigarh, 

India

Methodology: AMS-III.E.

Project components:

� Municipal Solid Waste processing plant near Chandigarh of capacity 500 TPD to 

derive Refuse Derived Fuel (RDF), which shall be used in a thermal power plant 

of JAL group at Bagheri in Himachal Pradesh.

Purpose of project:

� Results in GHG emission reduction by avoiding methane emission otherwise 

released due to anaerobic decomposition of MSW in uncontrolled landfill site, 
which is the current practice of disposal for MSW in the city.

Annual average estimated reductions: 40,308 tonnes of CO2e 
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derive Refuse Derived Fuel (RDF), which shall be used in a thermal power plant 

of JAL group at Bagheri in Himachal Pradesh.

Purpose of project:

� Results in GHG emission reduction by avoiding methane emission otherwise 

released due to anaerobic decomposition of MSW in uncontrolled landfill site, 
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CASE STUDY 2

Date of Registration: 04/09/06

Current Status: No CER’s issued yet

Points of Additionality:

� Investment Barrier: JAL is to use the RDF produced in a captive power plant 
displacing a part of coal utilisation. Testing financial viability of RDF against the 
gains JAL would have in terms of coal savings shows coal to be a financially more 
viable option for JAL.

� Prevailing practice barrier: Most of the disposal sites in the country are uncontrolled 
dumps. The technology of converting MSW into RDF is still in nascent state in India. 
Only two such projects located at Vijaywada and Hydrabad in Andhra Pradesh exist 
which need to prove a history of long, untroubled and uninterrupted operation. Apart 
from that, JAL has no prior experience on similar projects and this is the first of its 
kind for them.
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viable option for JAL.

� Prevailing practice barrier: Most of the disposal sites in the country are uncontrolled 
dumps. The technology of converting MSW into RDF is still in nascent state in India. 
Only two such projects located at Vijaywada and Hydrabad in Andhra Pradesh exist 
which need to prove a history of long, untroubled and uninterrupted operation. Apart 
from that, JAL has no prior experience on similar projects and this is the first of its 
kind for them.
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CASE STUDY 3

Title: SESL  6 MW Municipal Solid Waste based Power Project

Methodology: AMS-III.E. + AMS-I.D.

Project components:

� Integrated facility of MSW processing and Power generation in the same 
location. Supply of 225 TPD and 280 TPD of MSW from The Municipal 

Corporations of Vijayawada and Guntur respectively to be processed to produce 

RDF in Fluff /Pellet form which is used as fuel in power boilers for generation of 

power.

Purpose of project:

� Results in reduction of methane emissions from the landfills and also in 
generation of clean power using RDF pellets/fluff, byproduct of MSW.

Annual average estimated reductions : 64,599 tonnes of CO2e 
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CASE STUDY 3

Date of Registeration: 15/04/07

Current Status: No CER’s issued yet

Points of Additionality:

� Investment Barrier: Increase in project cost due to increased gestation period. 
Various problems were faced during implementation and operational phase. SESL 
faced difficulties in arranging finance for the smooth implementation of the project 
due to inadequate assessment of various parameters. Low IRR without CDM 
revenue.

� Technological barrier: No technology was available in India to handle the RDF 
generated from the MSW in India during the plant conceptualization. The 
combustion of RDF poses its own set of unique problems to a boiler designer in the 
areas like fuel handling system, combustion, staging/fouling and corrosion/erosion, 
which can be quite different from those, encountered in a mass burn boiler system.

� Common Practice: One of the two projects of its kind in India which is unique for 
having integrated waste processing cum energy generation plant at Vijayawada. 
There is no concrete and effective policy from the government to promote the waste 
to energy plants.
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combustion of RDF poses its own set of unique problems to a boiler designer in the 
areas like fuel handling system, combustion, staging/fouling and corrosion/erosion, 
which can be quite different from those, encountered in a mass burn boiler system.

� Common Practice: One of the two projects of its kind in India which is unique for 
having integrated waste processing cum energy generation plant at Vijayawada. 
There is no concrete and effective policy from the government to promote the waste 
to energy plants.
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CARBON INDICES 
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Thank You

Indra Guha
Risk Advisory Services

Ernst & Young Pvt Ltd, Delhi
Email: Indra.Guha@in.ey.com

Mobile: +91-9871430769
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