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Tool and Resourced Developed by U.S. EPA

EPA supports development of tools and resources:
— domestically through its Coalbed Methane Outreach Program (CMOP)

— internationally through support of the Global Methane Initiative (GMI)
and collaborative work with international Partners

Many domestic and international tools mirror each other

Some of the tools were initially developed by EPA under
CMOP and then adapted for international users in
collaboration with Partners and Project Network members

EPA also collaborates with UN Economic Commission for
Europe (UNECE) on developing and releasing sector-relevant
products, such as Best Practice Guidance

Objective: Offer a platform for disseminating best practices
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Type of Tools and their Relevance

‘ Gather Background Information

‘ |dentify Project Opportunities

‘ Evaluate Coal Mine Methane (CMM) Resources

Analyze Cash Flows

Develop and Operate a Project A\?.,

Methane Initiative



Gathering Background Information

GMI Resource:

CMM Country Profiles:

— Comprehensive profile of CMM sector for 37 countries (2016)

— 6 countries were updated in 2020 (China, India, Kazakhstan,
Mexico, Vietnam, Turkey)

Coal Mine Methane
Country Profiles

— On-line resource updated regularly

— Partners and Project Network can submit relevant and updated
information

CMOP Resource (U.S.-only):

Report Coal Mine Methane Developments in the U.S. (PDF):

— Provides overview of U.S. CMM emissions, CMM use, federal and state
policy incentives, emergence of carbon market

— Periodically updated, latest update in 2019



https://www.globalmethane.org/coal/country-profiles.aspx
https://www.epa.gov/sites/production/files/2018-03/documents/cmm_developments_in_the_us.pdf

Identifying Project Opportunities

GMI Resource:

Pre-Feasibility Study for Methane

Prefeasibility and feasibility studies in GMI countries: Dreinage and Utiizaton a te

TengHui Coal Mine, Shanxi Province,

China

— Over 50 studies in 11 GMI Partner countries
— Most recent studies in China, Colombia, India
— Available on GMI/CMOP websites
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CMOP Resource (U.S.-only):

Online map of U.S. CMM Opportunities:

— Annually updated based on data submitted by coal mines to the U.S.
Greenhouse Gas Reporting Program and data from the U.S. Greenhouse Gas
Inventory
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Pre-Feasibility Study for Methane
Drainage and Utilization at the Casa
Blanca Coal Mine, Cundinamarca
Department, Colombia
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https://www.globalmethane.org/resources/index.aspx
https://www.epa.gov/cmop/cmm-opportunities-map

Evaluating CMM Resources

Module 1

Are You Ready to Initiate a Pre-feasibility Study?

Clarify study Confirm commitment Verify project
o[l (\V-LR Ewelo -0 Of mine management type

Conducting Pre-Feasibility Studies for CMM Projects: Module 1

GMI Resource:

Training on how to conduct prefeasibility studies:
— To assess CMM opportunities (in progress) mE
— To assess AMM opportunities (initiated)

— Seeks to help develop CMM mitigation projects, for which a
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Module 2: Mine Background

Steps in a Pre-feasibility Study lniteramzitem I Bealus iz

1 Assess regional and national coal industry 6 Evaluate potential CMM markets
and methane emissions Determine possible end uses of the gas captured

Understand the project’s economic viability . . .
i ) 7 Identify and assess project risks
Z Identify T99U|319W barriers Determine if alternatives must be considered

. . . Consider the project’s potential regulatory due to risk
viabilit;
prefeasibility study is a necessary step AN R
3 Request, obtain and validate data Maximize the revenue of the project
from mine . . . .
Obtain data to determine the scope of work Define assumptions and perform financial
economic analysis
4 Assess gas resources X Determine realistic expectations for the project
Determine the project viability ) ) .
Thank you! . =— = . 1 Review results, adjust assumptions, and
L, Review existing gas drainage practices develop a recommendation

Review current practices to develop Make adjustments to recommendations based on

CMOP Resource (U.S.-only):
Online map of U.S. CMM Opportunities:

— Annually updated based on data from the U.S. Greenhouse Gas
Reporting Program and the U.S. Greenhouse Gas Inventory

— Accompanied by a report that profiles the 35 gassiest U.S. coal mines N g S g =W

— Companion table that includes additional mines with gas drainage e
operations '
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https://www.globalmethane.org/training/coalminetraining.aspx
https://www.epa.gov/cmop/cmm-opportunities-map

Assessing the Market for CMM

GMI Resource:

CMM market studies for select countries:

— Summarize current CMM and coalbed methane (CBM) projects
and CMM emissions

— |dentify opportunities for CMM mitigation and utilization projects

— Outline challenges and benefits of implementing CMM and CBM
projects

— Completed studies for India and Colombia in 2019

CMOP Resource (U.S.-only):

Publication State Renewable Energy Programs (PDF)

Publication Emerging Financial and Regulatory Incentives for
CMM Emission Reduction Project Development (PDF)
— Both updated in 2019



https://www.globalmethane.org/resources/index.aspx
https://www.epa.gov/sites/production/files/2016-07/documents/state-programs.pdf
https://www.epa.gov/sites/production/files/2016-03/documents/cmop-emerging-incentives-flyer.pdf

Analyzing the Cash Flows

GMI Resource:

CMM Cash Flow I\/IO_del: Coal Mine Methane Project Cash Flow Model
— An Excel-based tool that allows coal mine operators and owners, " e

project developers, equipment vendors, and other interested
parties to evaluate the financial viability of recovering and utilizing
CMM from gob wells, abandoned mine drainage wells, or mine
ventilation air

— Last updated in 2019

CMOP Resource (U.S.-only):
CMM Cash Flow Model:

— Same tool as above but with U.S.-based assumptions

Report Coal Mine Methane Finance Guide (PDF)

Publication Greenhouse Gas Emissions Trading Programs that Include Coal Mine Methane (PDF)



https://www.epa.gov/cmop/cmm-cash-flow-model
https://www.epa.gov/cmop/cmm-cash-flow-model
https://www.epa.gov/sites/production/files/2016-04/documents/cmop_finance_guide_march_2016_revision.pdf
https://www.epa.gov/sites/production/files/2021-01/documents/ghg_registries_2021.pdf

Developing and Operating a Project

GMI Resource:

CMM Mitigation and Utilization Technologies Database

— Alist of technologies, tools and providers for methane
combustion, drainage gas purification, VAM utilization,
modeling and analysis, drilling technologies, CMM to LNG.

— Updatedin 2017
CMM Project List:

— The most comprehensive list available of CMM projects
globally

CMOP Resource (US-only):
Industry contact list

CMOP webinars on specific technologies or providers:
— Latest webinar in 2020 on VAM technologies
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i Coal Mine Methane Mitigation and Utilization Technologies and Project Profiles

Methane Combustion

‘Gas Engines

COMPANY

DESCRIPTION

Mines often vent medium quality gob gas instead of using it, because gob gas requires enrichment and treatment prior to pipeline injection. However,
fuel for power generators does not require pipeline quality gas. Generally, IC engines can be adapted to generate electricity using coal mine gas with a
‘methane concentration as low as 25%. Regulations in most countries require a minimum of 25% CH.s concentration for utilization and some require 30%
CHs. While all internal combustion engines powered by CMM are capable of producing electricity, several also have the capability for waste heat
recovery and co-generation. There has been considerable consolidation among engine manufacturers in recent years and the list below in some cases
includes different brands produced by the same manufacturer.

Caterpillar
http://www.cat.com/power-generation

888-614-4328 toll free in United States and Canada
+1 (309) 675-2337 International
http://www.cat.com/en_US/support/contact-us.html|

Caterpillar has introduced a range of larger, more efficient gas generator sets that can be
fueled by CMM, landfill methane, or natural gas. The CMM fueled CAT ™ G3520C Gas
Engine produces 2077 kW with an efficiency of about 40% and NOx ratings as low as 0.5
g/bhp-hr. Minimum methane concentration for gas engines may be as low as 25%. Large
installed base of CMM power generation, mainly in Australia and China.

http://www.cat.com/power-generation

U.S. EPA
Coalbed Methane

QOUTREACH PROGRAM

United States Environmental Protection Agency (EPA)
Coalbed Methane Qutreach Program Webinar

Ventilation Air Methane Projects in
the United States:
Barriers and Potential Opportunities

February 27, 2020


https://www.globalmethane.org/documents/partners_cmm_tech_db_2017mar_eng.pdf
https://www.globalmethane.org/resources/details.aspx?resourceid=1981
https://www.epa.gov/cmop/network-contacts
https://www.epa.gov/cmop/events

Conclusions

A multitude of tools are available through GMI to assist project developers,
project hosts or coal mines to capture and use CMM

This presentation focused on project-relevant tools and has not covered

reports and information that offer policy recommendations, such as best
practices for AMM and CMM ownership

We would like to include more tools and serve as a platform for disseminating
tool and resources

Please reach out if you are interested offering translations or have
suggestions for additional tools and resources GMI website could add
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Co-Chair, Coal Mines Subcommittee
Global Methane Initiative

Director
Coalbed Methane Outreach Program
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