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Agenda

Introduction

Goals of the Workshop

= Methane to Markets Overview
= Landfill Gas to Energy In China

Workshop Introduction

= Funded by a Methane to Markets Partnership Grant
= Provided by the team of:

— California State University of Fullerton (CSUF).
Presented by Mr. Jeff Kuo, Professor of Civil and
Environmental Engineering

— GC Environmental, Inc. (GCE) - Presented by Ms.
Farideh Kia, Vice President

— Mr. Xu Haiyun, Chief Engineer, Urban Construction
Design and Research Institute, Ministry of
Construction

— Dr. Zhang Guangming, Professor of Municipal
Engineering, Harbin Institute of Technology

— Ms. Rachel Goldstein, US EPA

Goals of the Workshop

Increase awareness of landfill gas to energy
options

= Reduce methane emissions from landfills by
using the landfill gas as energy

= Increase understanding of landfill operations and
management to best support environmental and
energy goals

= Increase understanding of the incentives and
financing options for beneficial use of landfill gas

= Build a network of landfill operators for continued
education about landfill gas to energy in China

USEPA'’s LFG in China Workshops (2008)

Methane to Markets Partnership Overview

Advances recovery and use of methane as a valuable clean energy
source

Encourages development of cost-effective methane recovery and use
opportunities in
— coal mines, landfills, oil and gas systems and agriculture (manure waste
management)

Private companies, multilateral development banks and other relevant
organizations participate by joining the Project Network — over 650
organizations now participating
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Cost-Effective Projects Recover and
Use Methane

Coal Mines Oil and Gas Systems

Landfills Livestock Waste

Why focus on Methane?

= A potent GHG (100-year GWP of 23; atmospheric lifetime of
~12 years)

= The 2nd most important GHG accounting for ~18% of total
climate forcing

= A primary constituent of natural gas and a valuable, clean-
burning energy source

Global Greenhouse Gas (GHG) Emissions in 2000 = 40,702 MtCO2e
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Carban Dioxide o
(Cand Use Change and Forestry) 1035 (701210 Cement)-55%

\

(CFCs, HECs, PFCs, 576 - 1%

Nitrous Oride - 9%

Global Landfill Methane Emissions
Trends

= Industrialized Nations Declining

— Increased LFG regulation

— Increased recycling of organics/paper

— Increased LFG utilization (>1100 worldwide)
= Developing Nations Sharply Increasing

— Shift from open dumps to sanitary/engineered
landfills

— Increased MSW generation and disposal
— Lack of LFG regulation and recycling

Significant Co-benefits of Methane
Recovery and Use Projects

BENEFITS OF METHANE PROJECTS

= Reduced waste of a valuable fuel and important local energy
source and

Improved industrial safety and productivity

Improved air quality, water quality and reduced odors
Reduced greenhouse gas emissions

Progress toward sustainable development goals
Economic growth and energy security

BUT BARRIERS EXIST...

= Lack of awareness of emission levels and value of lost fuel

= Lack of information on and training in available technologies
and management practices

Traditional industry practices

Regulatory and legal issues

Limited methane markets and infrastructure

Uncertain investment climate 10

Partnership Organization

Steering Committee
Chair - USEPA

(Adi
Support Group EPA)

Coal Mines
Chair — US EPA
Co-chair ~ India

Vice chair - China

Landfills Oil and Gas
Chair — ltaly. Chair — Mexico
Co-chair - Argentina Co-chair - Russia

Agriculture
Chair — UK

Co-Chair - Argentina

Project Network Project Network Project Network

Project Network
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USEPA'’s LFG in China Workshops (2008)

U.S. Involvement in M2M

U.S. EPA is coordinating efforts across the USG and staffs the
Partnership’s Administrative Support Group

o B T
& i@, )& USDA

= U.S. commitment:
— Pledge of $53 million over five years
= Key activities to advance project development:
— Identify and assess project opportunities
« Pre-feasibility and Feasibility studies
— Support technology transfer, training, and capacity building
« Workshops and Conferences
« Study tours
« Developing Reports / Databases / Clearinghouses

— Address barriers to project development and increase access to
information

< Financial/market, regulatory, technical
— Technology demonstration and deployment 12
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The Project Network

= Project network members are private firms,
development banks, NGOs or other governmental
and non-governmental entities with an interest in
methane recovery and use projects

— Private sector and broad stakeholder
involvement is central to the success of the
Partnership

— Provide technical input and expertise

— Participate in all activities and meetings

— ldentify and implement activities and projects
Currently about 650 organizations

Organizations can join on-line at
www.methanetomarkets.org
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Methane to Markets ‘07 Landfill
Accomplishments

Partnership Expo (Beijing, China)

— Featured 40 landfills (15-yr = 17,553,000
MTCO,e)

= Prepared 8 Pre-feasibility Studies and 25
Assessment Reports

= Latin American Project Expo (Ecuador hosted)
= Awarded 12 grants totaling $1.4 million

= Conducted 5 LFG Training Workshops

= Launched International Landfill Database
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Why China?

China is a founding country of the Methane to

Markets Partnership

= The population in China is approximately
1,300,000,000

= Estimated refuse generated per person is 0.6-1
Ib/day

= Estimated annual waste is between 129,200,000
and 215,400,000 ton per year

= Estimated methane generation is between
4,800,000 and 13,4000,000 m3/year
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U.S. Involvement: China-
Landfill Sector

China

= Hosted the Methane to Markets Partnership Expo
= 11 landfill opportunities highlighted at the Expo

= Assessment studies of three landfills

= Pre-feasibility studies of one landfill
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For More Information

www.methanetomarkets.org

= Rachel Goldstein (U.S.EPA)
— Goldstein.rachel@epa.gov
— +1.202.343.9391

USEPA'’s LFG in China Workshops (2008)

For More Information.....

www.methanetomarkets.org
= www.epa.gov/imop

= Www.epa.gov/cmop

= www.epa.gov/agstar

= www.epa.gov/gasstar



http://www.methanetomarkets.org
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