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Conducting CMM Project 
Pre-Feasibility Studies 

Training by the U.S. EPA in Sup•port ·of the 
Global Mlethaine lniti1ative (GMI) 

Globa 
Methane Initiative 



Welco·me 

A E'A~United States
~•,. · En1vironmental Protect ionThe United States IEnviro·n,mentad Protection Agency (EPA) 
,,.,. , .Agency 

,developed: thi1s course in support of the GMII and: in 
1conjunction with the Uniited Nati:ons Economic Comm;i.ssi:o,n f UNECE 

for !Europe (U iN1ECE) . What is the G1MI? 



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. 
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1!Introduction an·d ObJectives 

Mline Background lnfor1m1ation and Evalluation 

Resource Assessiment 

Forecasting Methane Production from1Gas IDra:inage Syste;ms 

!Improvements to·Gais Drainag1e 
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1Mlarket, IRi1sk, and Financiial Analyses 
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Module 6 

Quantifying the Benefits of Improvements 
to Methane Drainage Systems 



W lha1t. You Wi'II L·earn 

In this modulle, you w1il l learn about: 

1• Metho1ds used to quant1ify the, lbenefiits 0 f 
proposed impr,ove1ments to methane 
drainage systems (as ,di1scussed in Module 5 -
lmpr;ov,ements to G,as Drain.ag,e) . 

• How to•assess the vallu•e of pr,opo1 sed 
Im.pr,ov1e1ments and th·e impact of these 
Impr,ove1ments rellativ·e to the performance 
andl cost of curr1ent gas drainage system 
practiices. 



i

Mine Entrance# Liulong Mine, China 

Metrics to Quantify Methane Drainage System 
Improvements 

1Project developers/01perators can obtain 1metnics to help quanti1fy the b,enef1its of 
pr oposed im·prove1ments to m1ethane d1ra~inage systems. 

IK,ey m,etr1i•cs incl1ude 

• Qua,ntity and quality of the, recovere·d, or produc,ed, 
gas attrii buted to the im.provements 

• Cost ,of impl!,em1entin•g the iimprove1ments co:mpared 
to current practices 

• Benef its of improvements on coal pro.ductiion 

• B•enefits of ii1mprovem,ents on 1mine safety 

• Va lue ,of increased 9.as production rate,s at higher 
gas quality 



Benefits of Quantifying Improvements to 
Methane Drainage 

1Q,uantifyiin,g b,e·nrefits before or 
after thiey are iim.pleme,ntedl alliows 

1stakelh,oldlers to m1ake b,etter 
,de,c:isi1ons r,elated'. to: 

• Fu1tur,e miinin,g plans 

• C,o,al 1prod1u1ction targ,ets 

• Cap,ital inrv,estments 
. d .• P _roJect en,_ ... :use options 

• Project ec,onromiics 

• CMMI pfioject in:ve-stments 



Example of Quantifiable Benefits 

This graph illlustrates an ,exam1ple ,of a 
qua:nt1fiablie b,e·nefit of iim,provin•g 
1methane drainage, systems: 

► In-seam boreholes that are not s1paced 
closely together (Case 1 in the graph) 
produce less volumes O·f gas compared1 

to in-seam borehol1es that are closely 
spac·ed together (Case 2 in the graph). 

► Horjzontal· boreholes above the gob 
area (Case 3 in the gra:ph) produce the 
greatest volume of gas com,pared to 
other types of boreholes. 

Gas production rates for in-seam 
boreholes and horiz,ontal gob boreholes 

CMM Production Volume 

~ 500-C
S! 4 
ti 
~ 3 
e 
~ 2 

l.!:I 
l 

0 

11 - case 2: .-i Seam bomhall'"S penetr 'nR into m'ni g seams at interv Is of 10 m 

-c 3: Horzont I go borehol I ce 

2017 201 201 2020 2021 2022 2023 2024 202S 2026 2027 2028 2029 2030 2031 2032 

Yer 



l

.

1 i

Steps to Quantify Improvements to Gas 
Drainage: Overview 

The fo lllowing steps are comm1onily used! in a p,re-feasi lbUity study to determine the 
benef1its of i1m:provem:ents to g1a.s dlra1inage systems 

Step 1 - Devellop1 gas producti1on and gias qua1liity forecasts. for the 1pro1 po-sedl 
Im1pr,ove1ments. 

Ste1p 2 - Com1pare key performance 1metncs o,f the current gas drai;nage system to 
the 1improved gas drai;nag1e syste1m. 

Ste1p 3 - Cond:uct a com1parat ive anallysis of assoc:iated co,sts (explored in Mo,dule 7 
- Market, Risk, an,d Financial An,a1yses). 

Complet1ing the,se steps will help project managers 
summarize the benefits of improving gas drainage 

systems, as identified during the pre-feasibil ity stage_ 



Step 1: M ethane Production Forecasts 

D,uri1ng the pre-feasibi11ity stage, 1project devellopers/operators can use methane 
producti;on forecasts to assess the :potential! b,enefits of miethane dlra1inage 
im,prove1ments. 

!Methane 1prod1uction forecasts are projections of the q1uanti1ty and ,quaHty of 
reco·vered gas b,ased on various factors, such as 

• 'Mine plan for the proJect peri,od 

1• Projected coa l pr,oduction rates for developments .and longwalls 

• Gas content of mined and adjacent seams (e .g., th,e ,gias r,esource that w ill be 
affected by miin iing) of th,e curre,nt and future m.in ing1di1stricts 

Quantify Improvements to Step 1 . Methane Step 2. Performance Step 3. Comparative 
Gas Drainage Production Forecast Analysis Analysis of Costs 



Example Methane Production Forecast 

Annual Methane Production Forecast 
Accurate produ1,ction1 .. 
foreca,sting relies on the 
u1se of current methan:e 
drainage rates and ga1 
qualliity, cons:i,der:ing 
p,lanned im:provements to 
the gas dra,i· 

Quantify Improvements to 
Gas Drainage 

s 

nage system. 

Step 2. Perfor,mance, Step 3. Co 1mparative 
Ana lysis Anal,ysis of Costs 
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!Methane drainage prod:uction forecasts are develloped usiing1forecast 
1m;ethods (described in Mlo,d:ulle 4), and 1if feasib le, reservo,ir simu latio1 n 

m:o,dels, to pred1ict gas producti1on within the project area1. 

!Methane 1prodiuctiion d1epends on boreholle spacing and confi1g1urati1ons: 

• Reserv,oir si1mulation mo,dells can hel1p ,optim1ize methane pro,duction . 

• Optiimizedl desi,g1ns shou ldl also,consider the dlra tnage t1imes and/or residual! ,gas 
c,ontent targets. 

ldeaUy, project dl·evelo,pers obtain in1put parameters for simullation models fro,m ,geolog1ic
1 

and: reservo1ir data that are d1enived fro,m the gas-b,earing strata at the mine. Analiysts 
m:ay have to use suipp,lemienta l data fro,m analo,g1ous 1projects, where appropriiate. 

Quantify Improvements to Step 1. Methane Step 2. Performance Step 3. Comparative 
Gas Drainage Production Forecast Analysis Analysis of Costs 
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1Meth1an1e P'rodluction Fo1recast 
Parameters 

The most i1mportant reservo1ir 1param1eters to1 use 
for reservoiir .si1m1ula:tiions iinc.lude: 

• Perm1eab1ill1ity • Porosity and iniit ial. water 
• Langimuir voliume and saturation 

pressure • Sorpti1,on t ime 
• Gas content • IFractur,e spacing 
• Relative permeabil iity • Boreholle spacing 
,. Coal seam1depth and • Compl,etion 

thi:clkness • We ll op,eration 
• Reservo:ir and desorptio,n 

pressure 

When developi:ng gas production 
forecasts, it is important to conduct 
s.i mu lations using historic 
production data (a process known 

1as history matching) to ca librate 
the reservo ir model so t hat the 
model can be conf idently used to 
pred ict future production . 

CMM Vacuum Pump System, Poland 

Quantify Improvements to Step 1. Methane Step 2. Performance Step 3. Comparative 
Gas Drainage Production Forecast Analysis Analysis of Costs 
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Step 2: Pe rformance Ana lysis 
Proj ct d v lop rs/op r tor can anallyz the followi!ngi ypical performanc metric to id nt1ify the 
effectiveness of the current methane dl rai nag1e syste1m1: 

1• IMlin sa iety r cord 
,. IHi1storical 1methane-rellated inoidents 
• IMlin d velop1m1.nt and product1ion advanc rat s 

1• IMlethane-r,elated coa I production delays 
,. IMlethane drainage infrastructure requiirements 
• Total cost of miethane drainage·and venti llation 
• Cost of coal production del!ays 

Ad tai l .d analysi1sof p r orman _m tri1c mighi not b _po sibl _ 
during the pre-feasib1ili1ty study stag:e. Ho,wever, some of these 
perform:ance metrics should be readi1lly known by the mine, and 
could therefore be consider,ed in the p:re-feas",billity study. An active longwall mining operation 

Quantify Improvements to Step 1. Methane Step 2. Performance Step 3. Comparative 
Gas Drainage Production Forecast Analysis Analysis of Costs 
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Step 3: Comparative Analysis of Costs 

A cost co1mpariison 1between current practices andl 1proposedl drainag1e improvements 
wiUhelp q:uanti1fy the econom1ic :benefit of the prop,osed im1prove,ments 

The fo lllowing must be considered when determ·iniing the cost of current meth,ane1 

1drainage pract:ices: 

• Capita l costs, inc1luding those for 'mine iinfrast ructure developed speci1ficai llly for 1methaine 
dra inag1e 

• Operating costs, inclludi1ng those for m1ine ventillation and the gas drainage system1 

• Costs ass•ociat ed with methan,e-rellated coa1II pr1oducti1on dl,elays 

• Costs for t he continued 1implementation of current pra1ctices th rough the course of the 
evaluabo·n period 

Quantify Improvements to Step 1. Methane Step 2. Performance Step 3. ,comparative 
Gas Drainage Production Forecast Ana lysis Analysis of Costs 
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Example: Determining the Cost of 
Improvements 
The fol l,owin,g must be co,nsidered when 
determi:ni:ng the cost of impr,ove1ments· 

• Ca1pita l costs of im1pli•em:,entin,g1the 1improve1me,nts 

1• Operating costs (m:in,e ventillat1ion and m·ethane 

The chart below shows project costs and 
increased cash flow from operational 
savings_In th is example, the project pays for 
1itself and increases cash flow from 
operationaI avi ng . 

draiinag:e) as a r,e,su lt ,of implementiing the 
i11mprovements 

• Esti mated costs of i1mplem,entin,gi the· 
ii1mprovements throu.gh t he course ,of the 
eva luatiion peri,od 

• IEst imated va lue of the coall production a1nd 
s.afety benefits of the improv,em1,ents 

Cod lienefil Anal)Jisis 
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Quantify Improvements to Step 1_Methane Step 2. Performance Step 3. ,comparative 
Gas Drainage Production Forecast Analysis Analysis of Costs 
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Module 6 Summary 
Thi1s. !mo1dlule presented a hi,gh-levell overview of q:uanti1fyi1ng1the potent1ia:I benefi1ts of 
im1prove1ments to miethane dra1inage systems. Qua:nti1fyi1ng1improvement benefits can 
hellp idlentify the best 0 pti,ons for optim:izing cost producti1on.1 

After quantifying benefits ,of improviing the system, project develo1pers w ill h,ave to 
1 1decide whether to i1m11plement the i1dentif1ed i1m1provem1ents . Overa lll, the decis·i,on to 

im1prov1e methane dra1inage systems sho,uld be influence·d by gas producti1on, key 
m1etrics, and costs. 

0 1 ther factors that contri ibute to decisi1on--m1aki1ng 1inc:lude the availabili1ty of techn,ol,0 1gy 
1andl equipment, as wel:I as environm:ental andl m1inin,g regulatio,ns. If the techno1 lo91y or 

equ ipm,ent is not readlily availlab,le, then there m:ay be delays in i:mpllementing the
1 

identiifie·d im,provements. The ti1m:ef rame is project-depend:ent, as each min·e is unique. 

11Example: If makingi decision "x wil l incur significant costs when compared to decision "y," 
then a project developer wUI have to balance the associated costs w ith the incremental 
improvement that is attributed to making such a decision. 



Next Steps 

After q1uan1tify1in,g th,e benefits of i1mprov,em1ents to ,a m,etlha1ne dra1inag1e system:, 
e,ach d,evello1per w:ill n1ee,d to,: 

► Evaluate all of the factors. 

► Ma11ke de,c1isions t lha1t affe,ct 1project devell op1ment. 

► Proceed to,consid:er th1e effects of cu1rrent m1arket co1nd:itions, associ.ated 
proj,ect rislks, and fi:na1n.ci1al: ana lysiis, as weli:I .as determ1ining t,h,e pote,n1tia:I 
end-u1ses for the pr,oduced meth1an•e'. 1 



You have completed Module 6. 
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