
Train ing by the U.S. EPA in Support of the 
Global Methane Initiative (GMI) 

Global 
Methan1e lnit·ative 



Welcome 

ft A~ United States 
Env.ironmental Protection The Un ited States Environmenta l Protection Agency (EPA) 0 Ag,ency 

developed th is course in supp,ort of the GMI and in 
conjunction w ith the Un ited Nations Econom ic 
C,omm ission for Eu rope (UNECE). What is the GMI ? 



What Is the Global Methane Initiative? 

GMI Partner Countries 

.. Global 
Methane lnit·ative 

The Gllobal Methane Initiative (GMII) is a 
v,oluntary, mu ltilateral pa1rtnership that aiims 
to, reduce methane e·missiions and to advance 
the abatement, recovery, and use of rmethane 
as a cl·ean energy .source 

GMI Part er Countries acc,ount for early 70% of tota l gllobal manmade methane 
em:i:Ssiio•ns, which :is eq1u1iva:lent to,approximately 5,000 MMTCO2e. 



Who Can Benefit from this Training? 

Project Developers 

3rd Parties 

Minjng Company 
Personnel 

Government Officia ls 

In most cases, assessment of CMM project 
potential through a pre-feasibility study wilt be 
carried out by a project developer or another 3rd 
party in partnership with a mine. 



Who Can Benefit from this Training? 

Role in CMM Project Development: 
Design, build and operate most CMM pr,ojects _ 

3rd Parties 

Mining Company 
Personnel 

Government Officials 

After th is tra ining, project developers wi ll ­
Understand a systemat ic approach and t he key 
elements o·f a st udy t hat w ill be t he foundation of 
a "ban kab le', document. 



Who Can Benefit from this Training? 

Project Devel,opers Role in CMM Project Development· 
Internat ional Centres of Exce llence on CMM, 
Coa lbed Methane (CBM) clearinghouses and other 
independent experts prepare stud ies in support of 
project development. 

Mining Company 
Personnel 

Government Officials 

After th is training, 3rd parties will· 
Be able to improve the quality and va lue of pre­
feasibility stud ies by working w ith project 
developers, m ining compan ies or other 
stakeholders. 



Who Can Benefit from this Training? 

Project Developers 

3rd Part ies 

Role in CMM Project Development: 
Provide access to gas and land, are recipients ·Of 
energy recovery from CM M projects, and may se lf ­
devel,op/co-develop projects . 

After this tra ining, mining company personnel 
wi ll 
Be ab le to ant icipate t he techn ica l and market data 
required for pre-feasibil ity and feasibility st ud ies. 

Government Officia ls 



Who Can Benefit from this Training? 

Project Developers 

3rd Part ies 

Min in,g Company 
Personnel 

Role in CMM Project Development· 
Regu late and incent ivize pr,oject development and 
operat ion_ 

After this training, government officials will: 
Understand t he purpose, sca le and benefits of 
CMM pr,ojects. 



Conducting Pre-Feasi6ility Studies for CMM Projects: 
Course Modules 

Module 1: !Introduction and Objectives 

Modu le 2: M ine Back,ground Information and Eva luat ion 

Modu le 3: Resource Assessment 

Modu le 4 : Forecasting Met hane Product ion fr.om Gas Dra inage Systems 

Modu le 5: lmprovem1ents to G1as Dra inage 

Modu le 6: Quanti fying t he Benefits of Improvements to Methane Drainage Systems 

Modu le 7: Market , Risk, and Financia l Ana lyses 

Modu le 8: Case Study - Liulong Mine, China 



Module 1 

Introduction and Objectives 



What You Will Learn 

In th is modu le, you w il l learn about: 

• M ine methane as a safety hazard, cl imate pollutant and energy resou rce. 

• M ine methane use opti,ons. 

• Use of a pre-feasibil ity study as a tool to assess project viabi li ty. 

• Key concepts for conduct in,g pre-feasibili ty studies. 



Methane IHlazards and Climate Polllution 

Methane in mines poses safety risks due to its 
exp losiveness when miixed wi t h air. 

In add ition, m1ethane is a potent greenhouse gas. Wh ile 
m1ethane 1s lifet im1e in t he atmosphere is much shorter 
than carbon dioxide 1 s (CO2), it is 28 times as eff icient at 
trapp ing rad iat ion than CO2 over a 100-year period . 

Methane is also the ma in precursor of ,ground level 
ozone pollut ion and thus affects air quality. 

However, methane is also an energy 
r1esource that can be captured and used. 



CMM Capture 

Benefits of capt uring and recovering CMM include: 

✓ Generat ing a source of loca l, clean-burn ing energy 

✓ Enhancin,g mine safety by reducing in-mine 
concentrations of methane 

✓ lncreasin,g mine productivity 

✓ Adding revenue t o t he mine through sa le or use 
of t he gas 

✓ Reducing greenhouse gas em issions and improvin,g 
air quality 

CMM escaping throug h 
a vent stack 



CMM Use 
Options 

Viab le CMM use options 
depend on a range of 
factors, including gas 
quantity and qual ity, 
e,nergy prices, access to 
the gas, incentives and 
other factors. 

Worldwide, CMM is most often used as the fo,llowing: 

Power Generation/ 
Combined Heat & 

Power (CHP) 

Pipel ine Injection/ 
Town Gas 

Direct Thermal 

Ventilation A ir Flaring Transportat ion Fuel/ 
Methane (VAM) Compressed Natural 

Gas (CNG) 



l

Uses of CMM Globally 
Number of Projects 

0 10 20 30 40 50 60 70 80 

Power/CHP 68 

Pipeline Injection/Town Gas 28 

Direct Thermal 23 

VAM 

Flaring 

Transportation Fuel 1 

The graph above shows the most common types of CMM projects in 201 '9 
(exclud ing Abandoned Mine Methane [AMM] projects)_ 

If project economics do not allow for a posit ive retu rn on investment, CMM can 
be f lared, if allowable, for safety and methane em ission reduction benefits. 



l

Pre-feasibility Study as a Tool 
Several type of studies can be used to evaluate the viability of methane recovery 
projects. 

Desk Study Pre-Feasibil ity Study Feasibi lity Study 

Objective: 

• First order ana lysis based 
on lim ited data 

Characterist·cs: 

• Basic assumpti ons 

• Simple f inanciial modeling 

Objective: 
• More deta iled ana lysis w ith site-

specifi c information 

Characterist·cs: 

• More deta iled review of gas resources 

• Review of gas dra inage 

• Gas production forecast 

• More thorough fi nanciial ana lysis 

Objective: 
• "Bankable11 document (i .e., sufficient 

to secure project f inancing) 

Character"sfcs: 

• Thorough report investiigating t he 
economic and techn ica l feas ibil ity of 
project development 

• "Bankable II document sufficient f or 
3rd party f inanciing 

Pre-feasibility studies are most common because they offer a robust yet cost­
effective option to initially assess a project's technical and economic potential. 



What Does Project Financing Require? 

Financing requ ires " invest ment grade, 11 or "bankab le, 11 documentat i,on includ ing: 

✓ Thorough and comp lete techn ica l assessment of the feasib ili ty of the project. 

✓ Robust f inancial ana lysis backed by an auditable and wel l-constructed 
f inancial model based on rea list ic assumptions. 



l

Is a Pre-feasibility Study "Bankable?" 

Bankable is a term used to characterize a d,ocument 1s 
usefu lness in securing investors in a project. 
Generally, t he more rigorous and site-specif ic the 
ana lys is, the more li kely it w ill be to secu re project 
investment. 

A pre-feasibili ty study is generally not considered a 
bankable document for a CMM project because: 

► Geologic review is limited in scope. 

► Improvements to gias drainage or vent ilation are 
preli minary and requi re a more thorougih eng ineering 
study. 

► The CMM utilizat ion project is conceptua l and costs are 
est imates . 

Pre-Feasibil ity Study 
Benefits 

The pre-feasibility st udy does 
provide a reasonab le 
approximation of project 
requ irements and costs, and 
it leads to developm,ent of a 
f ull feasibil ity study (which is 
generally considered 
bankab le). 



Are You Ready to Initiate a Pre-feasibil ity Study? 

Clarify study Confirm commitment Verify project 
objectives & scope of mine management type 

Conduct 

These crit ica l f irst act ivities help t o ensure the success of 
t he pre-feasibility st udy, whether it is carried out by a 

pre-feasibi lity 
study 

project developer, the m1ining company, or a 3rd party. 



Are You Ready to Initiate a Pre-feasibility Study? 

Clarify study Confirm commitment Verify project 
objectives & scope of mine management type 

Answer these questions to cla rify t he object ives and scope of 
t he study: 

• I1s it a pre-feasib ility or f ull feasibi lity study? 

• I1s it at one mine or multiple mines? 

• What are the expected outputs of t he study? 

Conduct 
pre-feasibility 

study 



Are You Ready to Initiate a Pre-feasibility Study? 

Clari fy study Confirm ,comm1itment Veri fy project 
object ives & scope o,f mine management type 

Confirm w ith the managers of t he mine t hat you w il l: 
Conduct 

• Obtain access to t he si te. pre-feasibility 

• Have support f rom mine staff . study 

• Be provided wi t h sufficient data. 



Are You Ready to Initiate a Pre-feasibility Study? 

Clarify study Confirm commitment Verify project 
objectives & scope of mine management type 

Verify the type of project. For example, clarify: 
Conduct 

• VAM or CMM drainage? pre-feasibi lity 

• Energy recovery or destruction on ly? study 

• Use energy on-site or of f-site? 



1 

2 

3 

4 

5 

l

li

Steps in a Pre-feasibility Study 

Ass,ess reg ional! and nationa l coa l industry 
and methane em1issions 
Understand the project's economic viabil ity 

Identify re,giullatory barriers 
Consider the project's potential regu latory 
viability 

Request, obtain and validate data 
from mine 
Obta in data to determine the scope of work 

Ass,ess gas resources 
Determine the project viab ility 

Review existing gas drainagie practices 
Review current practices to develop 
alternatives 

6 Eva luate potential CMM markets 
Determine possible end uses of t he gas captured 

7 Identify and assess project nsks 
Determine if a lternat ives must be considered 
due to risk 

8 Identify best end use option 
Miaximize the revenue of the project 

g Define assumptions and perform flnanciall 
economic analysis 
Determine rea list ic expectations for the project 

Review results, adjust assumptions, and10 develop a recommendation 
Mlake adjust1ments to recommendations based on 
a11 ava i[able data 

These components wil l be covered in more detail in subsequent modules. Hover to preview ..[I) QI 0 [}] [I) (I) 



✓-
✓-
✓-

Pre-feasibility Study Report Outline 

A pre-feasib il ity st udy rep,ort includes t he f o llowing: 

✓ Executive Summa ry 

✓ Background and Introduction 

✓ Summary of M ine Characterist ics 

✓ Gas Resource Assessment 

✓ Market lnform1ation Overview 

✓ Techn ica l Possibil it ies Assessment 

✓ Project Cost Est imat e 

✓ Cost -Benef it Ana lys is 

✓ Conclusions 

✓ Recommendations 



Module 1 Summary 

In t his modu le you learned about : 

• The ro le t hat met hane plays as a greenhouse ,gas. 

• CMM capture and use. 

• Pre-feasibi li t y studies as a too l for CMM projects . 

• Components of a pre-feasibi lity study. 



You have completed Module 1. 
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