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Carbon Credits: Improving Financing and Sustainability 
of a Landfill Closure Project 
By Nishant Bhardwaj and Daisy Inocentes

•	The	Gorai	Landfill	Closure	and	Gas	Capture	
Project	in	Mumbai,	India	had	significant	
potential	for	reducing	greenhouse	gas	emissions.	
This	made	it	an	ideal	candidate	for	procuring	
carbon	credits.		

•	Carbon	credits,	representing	a	reduction	of	
greenhouse	gases	in	the	atmosphere,	are	a	
source	of	supplementary	financing.	Projects	in	
developing	countries	that	prevent	the	generation	
of	greenhouse	gases	or	remove	greenhouse	gases	
from	the	atmosphere	can	earn	these	credits,	
which	industrialized	countries	can	buy	to	offset	
their	emissions.

•	The	project	proved	that	carbon	credit	financing,	
via	the	Asian	Development	Bank’s	Asia	Pacific	
Carbon	Fund,	can	catalyze	the	environmentally	
sustainable	and	financially	viable	closure	of	a	
problematic	dump	site.

In 2 years, the Indian city of Mumbai transformed its great   
eyesore—a 19.6 hectare landfill filled with 80-foot high 
waste—into a vast expanse of greenery with considerable reve-
nue-generating potential.  Find out how carbon credit financing 
catalyzed this transformation.

Background

With an estimated population of 20.5 million in 2010,1 Mumbai 
is easily one of the most populous towns in the world.  Each 
day, residents generate about 6,000 metric tons of solid waste, 
and these are mainly plunked in open dumpsites without any 
treatment.  One such dump site was the Gorai Solid Waste Dis-
posal Site, located in the western suburbs of Mumbai.  

The Gorai landfill spreads over an area of 19.6 hectares and 
started receiving solid waste in 1972.  That stopped on 1 Janu-
ary 2008.  Prior to closure, however, the landfill took in up to 
1,200 tons of solid waste daily.  Roughly 10 million tons of 
waste had been disposed at the landfill over its 35-year life 
span, with waste accumulation reaching heights of about 80 
feet. 

The landfill is located close to the Gorai Creek and is surround-
ed by residential developments.  The wastes dumped there were 
left open in trenches to decay, causing a great number of envi-
ronmental and public health threats. In particular, the landfill 
served as fertile breeding ground for disease-carrying flies and 
rodents and increased the quantity of untreated leachate, which 

led to groundwater contamination.  In addition, the anaerobic 
decay of solid waste led to atmospheric release of landfill gas, 
particularly methane, a potent greenhouse gas with 21 times the 
global warming potential of carbon dioxide.

Approach

The Municipal Corporation of Greater Mumbai is the primary 
agency responsible for urban governance there.  In 2007, it 
decided to finance a long-term solution to improve the solid 
waste situation in Gorai.  Working with its technical adviser, In-
frastructure Leasing & Financial Services Ltd., the corporation 
designed the Gorai Landfill Closure and Gas Capture Project.

The project had three components:
• landfill closure;
• landfill gas  collection system (through 40 engineering 

designed extraction wells); and 
• power generation/flaring facility.

It was designed to ensure that future methane emissions gener-
ated by decomposition of biodegradable waste would be avoid-
ed through the installation of an impermeable cover and gas 
collection system.  Likewise, greenhouse gas emissions would 
be reduced by capturing and utilizing the methane emitted by 
the landfill.  This methane would be transformed to electricity 
that can feed the national power grid and serve as alternative 
source of renewable energy.

The project’s scope of civil works was substantial—relocat-
ing, leveling, reformation, and dressing of existing solid waste; 
laying of multiple cover layers over the waste; construction of 
sheet pile, boundary wall, storm water drain, internal roads, and 
walkways; construction of gas and leachate collection wells and 
pumps; installation of gas blowers, gas burners and a flaring 
system, and more.  
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Bulldozers leveling the waste heap that has reached unstable heights as 
part of the leveling, relocation, and reformation of slopes. Slopes were 
stabilized prior to landscaping.
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1 Source: http://www.indiaonlinepages.com/population/mumbai-population.html



The corporation needed to secure additional financing for the 
project.  Recognizing the project’s potential for reducing green-
house gas emissions, the corporation decided to seek financial 
assistance from the Asian Development Bank via its fund that 
supports the generation of carbon credits or certified emissions 
reductions (CERs).

CERs represent a reduction of greenhouse gases in the atmo-
sphere. Under the clean development mechanism defined in the 
Kyoto Protocol, projects in developing countries that prevent 
the generation of greenhouse gases or remove greenhouse 
gases from the atmosphere earn these credits, which can then 
be bought by industrialized countries to offset the emissions 
they generate. One CER is equivalent to a saving of one ton of 
carbon dioxide (CO2).

The Asia Pacific Carbon Fund, a trust fund established and 
managed by the Asian Development Bank, extended support 
to the Gorai landfill project by providing carbon cofinancing 
at the most critical stage—project implementation.  The fund’s 
upfront financing represented 56% of the project’s $ 9.31 mil-
lion capital cost.  In exchange, the fund secured a portion of the 
expected future CERs to be generated by the Gorai project.  

For further information, contact
Nishant Bhardwaj, Portfolio Management Specialist (Asia Pacific Carbon Fund), Regional and Sustainable Development Department (nbhardwaj@adb.org); and Daisy Inocen-
tes, Consultant, (dinocentes.consultant@adb.org), Asian Development Bank.

Related Links:
• Gorai Landfill Closure and Gas Capture Project
• Documentary: Changing Lives in Gorai
• Asia Pacific Carbon Fund

Results

The corporation tapped the joint venture of M/s United 
Phosphorus Limited–Van Der Weil Strot Gas BV as turnkey 
construction and 15-year operation and maintenance contractor 
for the project. 

Construction was completed in 2010 and the landfill closure 
and gas capture project is now fully operational. The project 
was successfully registered as a clean development mechanism 
on 7 February 2010. As India’s first project of this nature, it 
involved a significant transfer of state-of-the-art technology and 
knowledge. 

The project demonstrated that the carbon credit finance 
mechanism can catalyze the environmentally sustainable and 
financially viable closure of a problematic dump site, elimi-
nate methane, and replace fossil fuel electricity generation, all 
toward reducing greenhouse gas emissions in the atmosphere.

Recently, a documentary on the project’s success received third 
prize in the international video content held in time for the 
United Nations Framework Convention on Climate Change in 
Cancun, Mexico.   

Way	Forward

Besides improving the overall management of the landfill, 
the project supports efforts to replicate the Gorai experience 
throughout India. The project will act as a clean technology 
demonstration project, encouraging the development of more 
efficient energy generation using landfill gases. 

The Gorai project is part of the Municipal Corporation of 
Greater Mumbai’s overall waste management strategy.  Adopt-
ing the lessons learned from the Gorai project, the corporation 
is currently undertaking other projects that will improve waste 
management in Mumbai, such as a composting project and 
landfill closure and gas capture project at Deonar, which is four 
times bigger than Gorai.  Construction is in the advanced stages 
and the Deonar project is expected to be fully operational by 
the end of 2011. 

The Asian Development Bank is dedicated to reducing poverty in Asia and 
the Pacific.

www.adb.org/knowledgeshowcases

The Knowledge Showcases highlight innovative ideas from ADB technical 
assistance and other knowledge products to promote further discussion and 
research. 

The views expressed in this publication are those of the author(s) and do not 
necessarily reflect the views and policies of the Asian Development Bank or 
its Board of Governors or the governments they represent. By making any 
designation of or reference to a particular territory or geographic area, or by 
using the term “country” in this document, ADB does not intend to make any 
judgments as to the legal or other status of any territory or area.

Landscaped grounds with the flare in the backgound. The flare burns the 
methane collected in the covered landfill underneath the landscaped ground.
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