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Wellcome 

ft EA~Uniled StatesThe United States Environmenta l Protection Agency (EPA) ,._w~ Er,~ironme11tal IProtection 
·~, _ __ _ Agency 

developed this course in support of the GMI and in 
conjunction with the United Nations Economic 
Commission for Europe (UN ECE). 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. 



:

Modu le 1: Int roduction and Object ives 

Module 2: Mine Background Information and Evaluati,on 

Modu le 3: Resource Assessment 

Modu le 4: Forecast ing Methane Production from Gas Drainage Systems 

Modu le 5: Improvements to G1as Drainage 

Modu le 6: Quant ifying the Benef its of Improvements to Methane Drainage System1s 

Modu le 7: Market , Risk, and Financial Ana lyses 

Modu le 8: Case Study - Liulong M ine, China 



Module 2 

Mine Background Information and Evaluation 
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What You Will Learn 

In th is modu le, you w ill learn about: 

• A two-sta,g,e approach to data gathering and ana lys is for CMM project prospects. 

Stage 1: lnit ial Data Request 

Stage 2: Detai led Mine Evaluation 

• How to ident ify the data requ irements fo r each stage. 

• How and why the data are co llected and thei r rellevance to a pre-feas ibi lity study. 



Two Stages of Mine Evaluation 

Mine evaluations for CMM projects are conducted 
through a two-stage approach: 

► Stage 1 In itia l data are requested f ro·m a 
mine owner/operator to obtain general 
mine background information. 

► Stage 2: Init ial analysis is conducted, wh ich 
might includ,e: clarifying data, visit ing a 
mine site and initiating a more detailed 
analysis. 



Stage 1: Initial Data Request 

The initia l data request is a simplif ied request to obtain genera l but informat ive 
data at the beginn ing of a pre-feasibil ity study. Such a request is typ ica lly brief 
and in an easily understood format to ensure a qu ick response from the mine 
owner/operator. 

It can also rely on publicly avai lab le 
information, such as corporate annual 
reports, regu latory f il ings and other 
sim1ilar sources. 

Add it iona l fo ll,ow-up w it h t he 
owner/operator may be requ ired. 



Init ial Data Request Questions 

■ W~o is tl-1e n1iV1e owV1er/operator tn1d 
w~at is tv,eir iV1te.rest, -retl-1Vlita l 
capacit\f avid f;'1tn1cial ca.pal?UH-y -to 
SCttpport ,-i,,e, projec-t? 

■ Is t¥1ere reasovial?le access -to ,-i,,e 
site? 

■ Voes tl-',e, owV1e.r/ope.rator Vlt,,1Ye, 
experie.VJ.ce YlostiVl~ aV1d/or de,ye,foph1t1 
otvier C'M'M or VAV'll proj,ec-ts? 

■ Is t¥1e '1as resoCArce pote.VJ-rial 
SCttffi,cie.Vlt to Sc,tpply a CW\VJ\ or VA 'M 
projec-r over t ivne? 

■ Is t¥1e -t"lpe, of vn iVl i Vl,'1 (loVJ~waU vs 
roovn-aV1d-pillar) aV1d tl-1e ra-re of cotd 
prodCAc-rio'1 likel'1 -to release relial?le, 
toVJsi steV1t aVlc:i predictt,,1l? le t1CAaV1tit ies 

of ~as? 

■ Is t¥1e vniVle '1as of a ~CAa'1tit"l aV1d 
ttc,tall~ ,-i,,at is capt,,1l?le of sv1ppl\.f iVl'1 
aVI BVIO. CASB1 

https://experie.VJ.ce
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Benefits of the Initial Data Request 

Benefits of conduct ing the init ial data request include: 

✓ Requ ires responses f rom mine owner/operator w it hout sign ificant lev,el of effort. 

✓ Offers an opportun ity fo r cost-,effect ive data co llection, since data can be transferred qu ickly 
and site visits are not requ ired . 

✓ Provides a bas is fo r substantive engagiement w ith t he mine owner/operator . 

✓ A llows fo r early-stage evaluation of CMM or VAM project potent ial! before commit ment of 
significant financ ial and labor r,esources fo r the pr,e-feas ibil ity study. 

✓ Highl ights some notable issues t hat could impact a project and project structure. 

✓ Flagis items for m1ore in-depth review and analys is. 

View an example of a simplified data request that is used by GMI and EPA. 
Note that the data request can be tailored to the specific circumstances at a mine based on 
prior knowledge. 



l

Sample Elements of an Initial Data R.equest. 

1G1MVEPA Ex,ample :lnrt:ial; Data IReq,uest 
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Other Sources of Dat,a 

Relevant data may also be ava ilable fro·m other pub lic 
sources, includ ing: 

• Corporate inform1ation 

• M ine plans, incllud ing ventilation and degasification 

• Geolog ic data 

• National, regional, and m ine-speci f ic coa l and gas production 
and sa les 

• National, reg ional, and m ine-specific coa l and gas reserves 

• CMM project type (power generation, fl aring, etc.) and em ission reduct ions 

• Natu ral gas infrastructu re 

• Potential markets for CM M, energy pricingi and pricing for envi ron menta l attri butes (e.g ., carbon 
pricing, feed- in-tariffs, etc .) 

• M ine safety records 

• Topog raphic, ,geograph ic and meteorolog ica l information 



W lhere to Find Other Data 

Data can be found on the Internet, often w ith very limited effort, or through direct 
approaches to regu latory agencies. 

Sources may include: 

• Corporate an nual reports, especiial ly fo r pub licly held 
companies 

• Webs ites for mine owner/operators 

Other stakeholders such as GM I, USEPA, UNECE, CSIRO, 
CCII, and the Internat iona l Centres of Excellenc,e on CMM ·· .. 
and other orgian izations 

Regulatory f ili ngs w ith regu latory agencies and design 
institutes 

Tax records showing gas and electric ity production 



Other Options to Locate Data 

Data may also be found by reviewing conference 
and workshop presentations, papers and 
feasibi lity/pre-feasibility studies t hat are avai lable to 
t he public, as well as by checking: 

• Docum1entation and webs ites for mine safety, energy, 
environmenta l and bilateral trade min istries. 

• Carbon regi istries and carbon trad ing programs such as 
the UNEP CDM pipeli ne and the Calii fornia Cap-and
Trade Progi ram. 



Examples of Publicly Available Data 

Exa mples of pub lic w ,ebsites t hat provide mine information are presented below. 

Mhle nform tion Report 

Select a 
11 tosee 

rel.1 eel 
report 

_.. 

TIP: For p,sin 111curce page 1ettln110 lanckc pe 

MSHA.GOV @USDOL #MSHA 

oc»'-• 

h Program 

Coal Mine Methane International 
Acfvities 

I thbpa l111t•r11..Jtio11.d 
P.irtnrn, 

CE TRE ON ENERGY, CLI ATE 
A O SUS AIINABLE D,EVELOPMENT 

L . " , Welcome to tile UNEP DTU
1. ,.. . t 2020 CD ·JI P pellne Anatysl and D tab e 

Conten!.of 
CO JJ Pip.el n1 

Ne : 

h UN P OlU Pipol 
WWW cd ptplll org 

I <~• lul • 

CD MW : 

Mine Safety and Health Coalbed Methane Centre on Energy, Cl imate 
Administration Outreach Program and Susta·nable 

Development 
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Stage 2: Preparing for the Detailed Mine Evaluation 

Data obtained in resp,onse to the init ial data request 
can be used to det ermine wheth,er to continue w it h a 
pre-feasibi li ty study. 

If t his init ial ana lysis shows prom ising resu lts, 
conti nuing t he study w il l require : 

• Add it iona l clarif ication of respons,es to the init ial data 
r,equest. 

• A detailed m1ine eva luation based on a more detai led 
data r,equest. 

• Site vis it to review addit ional! data at the mii ne, engage 
w ith the mine staff, and tou r the surfac,e and 
underg round workings . 
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Objectives of the Detailed Mine Evaluation 

► Pro,vide add itional insight into the mine comp,any management and ,operat ions. 
► Confirm location ,of mine faci liti,es and planned CM M project si te and site access. 

► Obta in deta iled geologic data to confirm gas and coa l resources necessary fo r 
accurate gas product ion forecasts. 

► Obta in more detail ed time-series data on co,al production, drained gas production, 
and VAM em issi,ons inc luding va riatio,ns in CH4 concentrations and flow rates. 

► Gather m1ine maps showing lon,gwa ll pa nels, mains, gate roads, venti latio,n circu its, 
boreholes and shafts. 

► Obta in surface map,s, cross sectio,ns, stratigraphic columns and geologic history. 

► Confirm borehole des1igns for surface and in-mine pre-drainage and gob wells. 

► Review gas drainage system1s and the effi ciency o,f those systems. 

► Eva luate mine vent1lat ion systems. 



Benefits of a !Detailed Mine !Evaluation 

✓ Develop ing comprehensive knowledge of the mine operations and mine 
workings 

✓ Enga,ging direct ly w ith mine staff t hrough site visits and visually inspect ing 
surface insta llations and potentia lly underground workings 

The more accurate the data are 
that you are able to obtain, the 
more accurate the pre-feasib ility 
study report wil l be. 



Steps for a Detailed Mine Evaluation 

Overview and 
Venti lation Gas Drainage

Characteristics 

The dleta iled mine eva luation typ ical ly requires add it ional data 
t hat may be obta ined throug:h num,erous iterations. 

Such data are relevant to the mine overview an,d cha racteristics, 1 

ventHation, and gas drainage. 

Detailed 
Mine 

Evaluation 



Steps for a Detailed Mine Eva Iuation 

1Overview and 
Venti lat ion Gas Draina,ge

Characteristics 

1. Mine Background - History and Cu lt ure 

2_ Mine Overview 

3. Characterist ics - Coa l Product ion 

4 . Characterist ics - Mining Hazards 

5. Characterist ics - Methane Emissions 

Deta iled 
Mine 

Eva luation 



Steps for a Detailed Mine Evaluation 

Overview and 
Gas Drainage

Characteristics 

6 . Vent ilat ion - Requ irements 

7. Vent ilat ion - Mains 

8 . Vent ilat ion - Practi ces 

9 . Vent ilat ion - Methane Flow Distribut ion 

10. Vent ilat ion - Source of Em issions 

Detailed 
Mine 

Evaluation 



Steps for a Detailed Mine Evaluation 

Overview and 
Venti lat ion

Characteristics 

11. Gas Drainage - Current Pract ices 

12. Gas Drainage - In-seam Ana lysis 

13. Gas Drainage - Gob Gas Ana lysis 

14. Gas Drainage - Capture Eff iciency 

Deta iled 
Mine 

Eva luation 
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Mine Background - History and Culture 

A better understand ing o·f the target m ine and the loca l coa l 
indust ry and mining practices is obta ined by research ing : 

• Reg iona l history and adjacent mining 

• Method of coa l hand li n,g and transport 

• Detailed topo,graphy 

• Su rface access to all mine operations inc lud ing gas pumping stat ions 
and vent i lat ion shafts 

• Su rface ri ghts and infrastructu re 

• Loca l industry 

Poland 

Kaza khstan 

Overvi•ew and Detailed Mine
Ventilation Gas Dra inageCharacteristics Evaluation 
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Mine Overview 

Obta in deta iled mine maps t hat show t he mi ne layout 
and prod uct ion plan. 

Purpose Data Required 

• !Improve understanding of mine operat ions 

• Identify f utu re mining districts incl udingi reserve 
add itions 

• Identify ventilat ion circuits and exist ing boreholes 

• Necessary to ult imately decide on placement and 
schedul ing of boreholes for improved gas 
drainage 

• A lli m ining levels 

• Men and materials egress routes 

• Coal product ion/belt routes 

• Sealed areas 

• Developments 

• Longwa lls 

• Ti mingi map 

Overview and Detailed Mine
Venti lation Gas DrainageCharacteristics Evaluation 



1S -.... • Coo1l Pruduclion PruJtK:11em11 (RO )Coall Production ·-------------

Obtain historica l coa l production data and the 
·- ,_ 

mine's production forecast, includ ing: it.-

1 uee.-.. 
• Run of Mine " ROM " production 

·-• Clean or sa leable production -
These data are used to understand: 

• Mine operat ional history 

• Production capacity 

·-___.....,..,....___----

• Future production plans t hat can impact a CM M project and mine gas production 

• Poss ibly correlate trends in gas production to coa l production 

Overview and Detailed Mine
Venti lat ion Gas DrainageCharacteristics Evaluation 

1
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Mining Hazards 

Ident ify mining hazards that can impact coa l 
product ion, gas em issions and genera l m ine safety, 
wh ich may include the fo llowing: 

Coal Produ1ction Structural Concern1s Histori,cal Information 

• Methane related delays • Vertica l stresses • Methane-related exp losions 

• Methane ignitiions • Horizonta l stresses • M ine f ires 

• Gas outbu rsts • Potential for air pockets and w ater 
reservoirs (especial ly in karst formations)• Spontaneous com bustiion 

• Igneous int rusions 

,overview and Detailed Mine
Venti lat ion Gas Dra inage

Characteristics Evaluation 1 



!Methane Emissions 

Obta in more detailed t ime-series methane emissi,ons data. This provides a 
clear picture of historical methane product i,on and the re lationship between 
venti lat ion and gas drainage. 

peel e. ~ , ne Emt"'°"'' , r tie Pe od y19 e-Aptjl 1999 Important data incllude: 

• Methane vented and methane drained 

t: • Historica l em iss ions 
~ 

• Spec if ic em iss ions (m3 CHJt coa l mined) 
t 

• Gas compos it ion 

• Percent methane vented and percent methane drained 
CMOI -■ 

IU 

11.t 

... 
IU - ·-... - >--- >--- - >--- -

,.. - - -- - - -- -----
... .. - - '"" 1 

,_ - ,_ ... ... -

~ l I- ....... M■ ·- - l-· 

I 

- .... -
- -

- ~- -

-
-

-
,overview and Detailed Mine

Ventilation Gas Drai nage Ch1aracteristics Evaluation 
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Ventilation Requirements 

M ine venti lat ion systems are essential to 
t he underground workings and are 
required by regu lat ion . They introduce 
f resh air and remove dust and gases, 
includ ing methane. 

Ventilat ion systems are the f irst step in 
removing methane f rom the mine. Mines 
w il l attempt to ba lance methane capture 
t hroug h vent ilation and gas dra ina,ge 
systems to minimize costs wh ile maxim izing 
capture. 

Overview and 
Characteristics 

Data that are Necessary to Assess 
the Ventilation System 

• M inimum airf low and maximum velocity 

• Maximum methane concentrat ion 

• Beltways 

• Gob vent ilat ion (b leeder shafts) 

• Sea led airways 

• Booster fans and main fans 

Detailed Mine
Gas Drainage 

Evaluation 



Ventilation Mai1n 

The vent ilation main is the primary ventilat ion circuit to introduce f resh air into the 
mine working areas. It is important to understand the type of ventilat ion system 
and t he capacity of t he system. Data to co llect include: 

• The vent ilation system -~ 
11 z► "Exhaust system pul ling aiir through the mine 

0 

from the intake shafts ~ 
. 
~ 
z► "Forcing" system push ing air through the mine w 
> 
LLto uptake exhaust shafts 0 
~ 
Cl)

• Ma in fan performance 0 
0 

• Ma in fan capacity 

Overview and 

/
/ 

/
I 

;;;:,--✓---~
l 

20 40 60 80 100 
METHANIE CAPTURE, pct 

Detailed Mine 
Evaluation 

. z 

,'
I o 

~. (.) 

I LL 
I (./') 
I ~ 

LU 
0 
LL o 
~ 
U 

Gas Drainage
Characteristics 



lVentilation Practices 

Depend ing on the purpose of t he pre
feasibil ity st udy, add itiona l data on 
ventilat ion pract ices may benefit the study. 

• Nec,essary for a VAM project pre-feas ibili ty 
study 

• May benefit a gas drainage-based CMM 
project pre-feas ibili ty study if vent ilation 
practices cou ld impact t he volumes and CH4 
concent rations in gas drainage 

Ventilation Practice Data to Col lect 
• Ventilation surveys and network mod,eling 

• Ventilation practice used for 
developments 

• Ventilation practice used for longwa ll 
panels and longwa ll districts 

• Ventilation measurem,ent locations and 
methodology 

#1 Bleeder Shaft 
(1 4' diameter) 

Detailed Mine
Gas Drainage 

Evaluation 
Overview and 
Characteristics 



Methane Flow Distributio1n 

Methane f low distribution data contribute to 
understand ing the gas balance of the mine. 
Methane f low distribution data: 

• Support design of the gas drainage plan 

• Provide the basis for potentia l 
improvements to the ventilation plan 

Methane Flow Distribution 
Data to Collect 

• ,Gas Flow/Concentration 

► Development section 

► Longwall distr icts, panels and faces 

• Mine Wide 

► Gas f low distribution 

► Concentration distribution 

B 

Overview and Detailed Mine
Gas Drainage

Characteristics Evaluation 



Venti llation Sources of Emissions 

Longwall Gob Fraetu re zone 

120 o 
Om 

Coa.lbed 

r Coa'lb~ ~ ·~!!!!!!!I~ 
20to 40 m 

It is very important to understand t he 
source of emissions into the mine 
venti lation systems. 

The fu ll li st O·f em ission sources may not 
exist in every case, but effort shou ld be 
made to identify the most significant 
contr ibuting sources and the entry po ints of 
em issions into vent ilation. 

Overview and Detailed M ine
Gas Drainage 

Characteristics Evaluation 
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Potential Ventillation Sources of !Emissions 

In addition to distribution 
of em issions, a study 
should assess emission 
ch1aracterist ics, lo,cation 
and source (see table to 
the right) . 

Ventilation Emissions Considerations 

C1h aracteriistics ocation Source· 

• Operat ingi coal 
faces 

• Start of longwa ll 
panels 

• G1as bearing 
underlying strata 

• Charged deep 
underlying gas 
sources 

• Roof fractures 

• Floor fractures 

• Working seam 

• Beh ind sh ields 
• Gob, bleeders, belt, 

transported coal 

• Mining seam 

• Gas bearing 
overlying strata 

• Gas bearing 
underlying 
strata 

• Charged deep 
underlying gas 
sources 

Overview and Detailed Mine
Gas Dra inage

Characteristics Evaluation 



Gas Drainage Practices 

Gas drainage is the remova l of CMM th rough a 
system of pre-m ine or post-m ine boreh,oles or 
dra inage ga lleries, and the col lect ion and 
movement of that gas th rough a pipeline network 
to the surface. 

Understand ing the exist ing drainage system is 
cr it ica l for a pre-feasibil ity study for the fo ll,owing 
reasons: 

• lm1pacts mine gas ba lance 
• Provides data on gas availabili ty and drainage efficiency 
• Provides basis for propos ing improvements to gas 

drainage 

Overview and Detailed Mine
Venti lat ion 

Characteristics Evaluation 



Gas Drainage Current Practices: Boreholes 

Various pre-dra inage techn iq ues exist and are 
dependent on m ining operations, gas properties, 
typ ica l pract ice and ava ilab ili ty. The foll ,owing lists 
common techn iques employed by m ines worldwide: 

I 

• Surface vertica l! pre-drainage boreholes 

• Horizonta l surface in-seam or in-mine ,gob bor,eholes 

• Surface giob we lls 

• In-mine horizonta l gob well s 

• In-mine cross-measure boreho les 

·----------- -------

• Overlyingi or underlyingi dra inage galleries 

Overview and Detailed Mine
Vent ilat ion 

Characterist ics Evaluation 



Borehole Data 
For all existing boreholes, effort 
should be made to collect data on: 

• The approach 

• Borehole/we ll patterns 

• Overall gas production 

,. Overall gas concentration 

• Recovery duration 

If ava ilable, review t ime series gas 
product ion and methane concentration 
data rather than single measurements. 

For example, cont inuously monitored, 
hourly or daily measurements w il l be 
more accurate and provide greater 
conf idence in the dat a. 

-- Vel'llcal Gob W .I 

Cron,,me ur ,,,,,.. 
_,,,, ,,, . 'I' ce

/ ,,_ d, 
,,,, .... ,,,. . 

, ure Boratiol,. · , •.,,,,,~ 

'/ 

i 

Overview and Detailed Mine
Vent ilation 

Characterist ics Evaluation 



Gas Drainage Current Practices: Gas Collection 

A gas col lection system is a networ k ,of 
pipe li ne and vacuum1 pumps t hat move 
produced CMM f rom boreholes to the 
su rface to be used or vented. The system 
often includes dewatering and dust 
remova l equ ipment. 

Air ing ress into the gas co llect ion system 
can comprom ise mine safety, reduce 
eff iciency of gas drainage and impact 
t he operation of a CMM utilizat ion 
project . 

Overview and Detailed Mine
Ventilat ion 

Characteristics Evaluation 



D,ata on Gas Collection 

Gas co llect ion data to obtain include: 

• Approach 

• Pipel ine routes 

• Pipel ine characteristics 

• Integrity monitoring 

• Performance monitoring 

• Overall production 

• Overall performance 

• Capacity 

Overview and Detailed Mine
Venti lation 

Characteristics Eva luation 
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In-seam A nalysis: Individual Borehole Performance 

Ind ividual borehole performance shou ld be reviewed and assessed. Boreh,ole
specific data derived f rom a consistent and regula r m1on itoring program shou ld 
be availab le for review. 

IInformation regard ing the following are 
•.,.requ ired to assess in-seam drainage: 

• 
Ii, 
i'I .• . 
,. 2G 

~• Gas production rat,es ~ 

E 

. 
• Rate vs . t ime 

•
. ~ .. ~-.., .. 

~• Res idual gas content ----
-•- ■- . ~ • -~1111 

I .,ti• ,~• :! .' I ,. 

• 

~ 
--

· 'r'• Effectiveness 

• Costs 

Overview and Detailed Mine
Ventilat ion

Characterist ics Evaluation 
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Geomechanica l properties of coa l seam 

Detailed Mine 
Evaluation 

❖ ---r
' s 

~~··' ., ·--..---Drilling Techniques and Production 
Casing 

~ ...1 ' ..... 

B r 

Add it iona l data on the drilling techn iques and product ion 
casing w il l provide a more comp lete picture of the 
ef fect iveness of cu rrent drainage practices. Re levant data 
include: B 

<- 1a l c 

Standpip,e Drillling 

• Specif icatiions • Techn ique 

• Grout ing procedures • Equ ipment 

• Pressure test ingi • 

• Friabil ity/solubili ty of the coa l 

Overview and 
Vent ilat ion

Characteristics 



Production Wellhead and Gas Pipeline 

Mon itoring provisions should be in place 
to regu larly check the gas flow at the 
well head and to ensure any leaks or 
em issions are add ressed . 

Improvements to wellhead performance 
and t he pipeline network can increase gas 
availab il ity for use. 

Overview and Detailed Mine
Vent ilation 

Characteristics Evaluation 



Data on Production Wellheads and Gas Pipelines 

Production wellhead data to co llect: 

• Gas/water separation 

• Performance monito ring provisions 

• Safety systems 

Pipeline data to col lect: 

• Gas/water separation 

• Performance mon itoring provisions 

• Gas flow distri bution 

• Concentrat ion distribution 

• Pressure distribu t ion 

Overview and Deta iled Mine
Venti lat ion 

Characteristics Evaluation 



Analysis of Gob Data 

M I 

Avera ge ,Dady Productioo Rate 
CH4 

Co,llect and review data for each gob borehole or 
gallery, preferably continuously mo,nitored data, 
average daily data, or data co,llected at the same 
locations and t imes each day, such as: 

• Gas production rate (m3/mii n) 

• Methane concentrat ion 

• Methane product ion rate in rellation to : 

o Coal production rate 

o Location of the longwal l face 

• Effectiveness of the gob wells, includ ing if ,gobs/gaHeries are: 

o Delivering methane flows at safe and useable concentrations (~30% methane) 

o Ma inta ining safe methane concentrat ions in the mine vent ilation air 

Overview and Detailed Mine
Venti lation 

Characteristics Evaluation 



Gob Gas Analysis: Individual Borehole Performance 

Significant volumes o·f methane can be released into the goaf (gob) area as the 
longwa ll panel is mined through . 

The zone of influence for gas-bearin•g coa l and rock strata is 160-2 100m above 
and 40-70m below the mined seam. 

Gob gas may be removed from the m ine by use of vert ica l su rface boreholes, 
su rf ace directiona lly drilled boreholes, in-m ine directiona lly dri ll ed boreholes, 
cross-measure boreholes and drainage ga lleries. 

Overview and Detailed Mine
Ventilat ion 

Characterist ics Evaluation 
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In-mine Drilling Techniques & Production Casing 

Similar to in-seam dra inage boreholes, in-mine drilling techniques used for 
gob gas boreh,oles (d irect iona lly drilled, cross-measure, overlying/underlying 
drainage ga lleries) and production casing shou ld be reviewed for t he pre
f easibility study. 

Development Standpipe/Connection 

• Insta llation technique • Specif icat ions 

• Geomechanica l propert ies • Procedures 

• Friabil ity/solubi lity • Pressure testing 

• Costs 

__.,.,.,..:._-= ------
' 1111 _. _ .:___ 

- -~ ~-

0 

Overview and Detailed Mine
Ventilat ion

Characteristics Evaluation 



Surface Wellhead & Production Casing 

Use of vertica l gob wells produce CMM at 
the surface where it is sent through a 
pipel ine gathering system to an end-use. 

A vacuum is eventually placed on the 
wellhead to create sufficient pressure to 
produce the gas. 

Overview and Deta iled Mine
Venti lation 

Characteristics Evaluation 



Data on Surface Wellhead & Production Casing 

Where surface gob we lls are used, the fo llowing information shou ld be ana lyzed . 

Production Wellhead Pipelline 

• M over (i.e ., f an) 

• Vacuum pressure 

• Performance mon itoring 

• We llhead vacuum 

• Cont rol provision 

• Gas/water sepa rat io,n 

• Gas flow distribut ion 

• ,Conce nt rat ion distribution 

• Pressure distribution 

Overview and Detailed Mine
Ventilat ion 

Characteristics Evaluation 



Capture Efficiency of Gas Drainage System 

"Capt ure Efficiency', of t he drai nage system is the share of drained gas as a 
percentage of total methane em issions produced. See t he table below for an 
example chart t hat d isplays capture efficiency by month at a m ine. 

Capture Efficiency = CH4 from drainage/ (CH4 from gas drainage + CH4 from mine ventilation) 

Jul Aug Sep Oct Nov Dec 

Average Ven til ation (m 3/min of ( H4) 23 _7 21 _9 24_5 21.6 17 _9 20 _7 

Average Captured (m3/m in of (IH4) 78 .4 102 _2 91 _2 94.1 99 .6 105_7 

Tota l (m3/min of CH 4) 102. 1 124 .1 11 5.7 11 5.7 117.5 126.4 

Captu re Efficiency(%) 76 .8 82 .3 78 .8 81.4 84.8 83 .6 

Overview and Detailed Mine
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Capture Efficiency Considerations 

Greater eff iciency can ind icate better d,esign,ed boreholes and a more effectively 
operated gas collection system. 

• Lower efficiiency - potential fo r improvements to ,gas drainage that cou ld increase gas 
quantity and quality. 

• Higher eff ciency - there may be limited improvements t hat can be made to gas drainage 
and it may not be cost-·effect ive to do so. 

Efficiency should also be considered with CH4 concent rations in mine- ventilat ion and gas drainage. High efficiency but very low methane 
concentrati,ons may indicate an over-rel iance on gas drainage. 

Overview and Detailed Mine
Venti lation 
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Longwa'II Methane Pi ocluct on 

140.0 r 
120.0 

ECapture Efficiency Data e 100.0
::--
s w.o I ----ft-t
I 
ii: 
• 600

I .0To accurate ly assess ca pt ure ef f iciency, obtain and 
review t he fol lowin,g dat a_ 

System1 Efficiency Observations 

• In-seam drainage/pane l/dist rict • Over all ef fectiveness 

• Gob gas drainage/pane l/dist rict • Cont ributio,ns 

• Overall met hane drainagre • Concent rations 
eff iciency • Impact on min ing 
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Module 2 Summary 

In this modu le, you lea rned ab,out the two stages of data col lection that provide t he 
person who prepares the pre-feasibility study report w ith an understanding of mine 
operations and methane management. Th is allows for early-stage eva luation of 
CMM or VAM project potentia l before comm itment of sign ificant f inancia l and lab,or 
resou rces for t he pre-feas ibil ity study. 

• While it is ideal to obtain all of the data identif i,ed in th is 
modu le, it is rarely feas iblle to do so. 

• It is imperativ,e to recogn ize, und,erstand and account for the 
potentia l! uncerta inties of the data throughout the development 
of the pre-feas ibility study. 

• The analysis and outcomes of a pre-feas ibility study are on ly as 
good as the data that underpin the study. 



Looking Ahead 



You have completed Module 2. 
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