
.
l

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 

The United States IEnviro·n,mentad Protection Agency (EPA) 
,developed: thi1s course in support of the GMII and: in 

1conjunction w ith the Uniited Nat i:o,ns Economic Comm;i.ssi:o,n 
for !Europe (U iNECE). What is the GMI? 

A E'A~United States~•,. · · En,vironmental Protecfon 
,,.,. , . .Agency 

. UNECE 
~~ 



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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Modul:e 1: 

Modul:e 2: 

Modul:e 3: 

Modul:e 4: 

Modu1le 5: 

!Module 6 

!Module 7 

!Module 8 

lntroduction a.nd ·O1bjectives 

Mline Ba1ckg1r,ound llnformatio,n .and Eva1lua1t ion1 

Resource Assess1m1ent 

Forecasting !Methane, Productio,n fro1m1Gas IDira1inage Syste,ms 

Improvements to Gas Drainage 

Quantifyi·ng1the Benefits of !Improvements to M~ethane Drainage Systems 

Mlarket, Ri,sk, and Financial Analyses 

Case Studly - Li1ulong IM1in,e, China 



Module 5 

Improvements to Gas Drainage 
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W lha1t.You Wi'II L·earn 

In this modulle, you w1il l learn about: 

• What makes an effective g1as dra inage system. 

• How to ca1lculate g.as dra inage ·eff1ciiency. 

• .Benefits of improving the effect1iveness of gas 
dra inage systems. 

• Metho1 ds to 1improve gas drainage effic1iency 

This modulle builds on 
what you learned about 
gas drainage in 
Module 2: Mine 
Background Information 
and Evaluation and 
Module 3: .Resource 
Assessment. 
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Overview of Mine Gas Drainage 

IMin,e gas drai1nag1e refers to the ca:1pture and trans:port of gas, 1princiipaUy 
miethane, through a system of pre-m1ine andl 1p,ost-mine boreholes or dira1inage 
m1ethods, followed by the colllection andl 1movemient of that gas through a 
pi1pelline, network to the surface. 

IM ine gas drai1nag:e syste.ms are d:eve lo,1ped to,1prevent methane fro1m entering1 
mi1ne w,orki1ngs. 

Thi1s mine g1as can be d:iluted: to safe llevels by the m:ine's venti latiion system. 

1 

https://syste.ms
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Mine Gas Drainage System Design 

G1as drainag:e syste1ms are dle1ployed at somie, but not allll, 
miiines to 1maintain safe 1methane concentrati1ons i1n the m1ine 
work1ings. 

The d:esign of g:as drainage systems dle1piloyed (see Mlo•diu'le 2: 
G1as Drainage Current Practices: Boreho les) depends on the· 
type of m:ining (longwa ll vs . room1and pil lar) and geollog1ic 
cond;it1ions. 

Gas drainage systems 
can differ widely in 
de·sign depending on 
the properties of the 
mine and other 
factors. 

Syste 1ms can be as 
small as one well, or 
they can be a complex 
network of multiple 
boreholes, gathering 
systems, and pu ;mps. 



Components of a Gas Drainage System 

11 
2/ 
3/ 
4/ 
5/ 
6/ 
71 
8/ 
9/ 
1OJ 
11 J 

Hyd aulic Roof Support 
Shearer 
Cross-measur,e Boreholes 
Drainage Pipe 
Shatt/ Shaft Conveyance 
Pump Station 
Containerised Engine 
Transformer 
Grid 
Ventilation shaft 
Oxcidiser 
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What is an Effective Gas Drainage System? 

Gas dra inage system1s are consid•ered to be 
effective if they produce a s,ign1ficant am•ount 
of m1ethane w ith high gas recovery effici,encies 
and low air ingress into the draiinage system: 

► Pr 1imary: Produce·and transport 
en,ough gas to ensure that methane· 
concentrati'ons in the ventHation ai·r do 
not exceed reg1ulatory standards. 

► Secondary: Maximize gas drai1nage·to 
ach ieve enhanced safety, 
e·nvironmental miti•g,at1on, and energy 
recovery. 
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Methane Reduction Targets for an Effective 
Drainage System 
The d:esign of an effecti1ve ,gas 
drainage system shoulld delli1ver the 
fo,llo,w.ing m:ethane emission 
red1uctions: 

• 50·-80% of gas emissi,ons fro1m 
a longwa ll d1istrict and 50% of 
total m1ine gas emiissi-ons 

• ~ .30%, methane concentrati,on 
by volume for p"ost-miine 
dra1inage techniques 

• ~ 60 '% 1methane c,oncentrati'on 
by volume for pre-mine 
drainage m:ethods 
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Calculating Gas Drainage Efficiency 

To measure effectiveness ,of a:gas drainage system, mine ,operators ca llculaite gas 
drainage eff1ici1ency. During the m1ine eva.luati1on stage of a pre-feasibili ty study, the 
CMIM project dlevelloper shoulld aiSsess the efficiency of the1ir prop,o,sed drainage 
system 1improvements. 

Pro,1posed i1mprovements o,f the gas d:ra1nage effic1iency sho,ulld iincrease gas quantity 
1andl qual1ity. G1as drainag1e effi:ciency iis define,d as the gas flow produced lby the g1as 

drainage system from a locatiion, div1i,ded by the tota,I ·gas produced fro1m that 
lo,cation . 

Volume of C 4 drai ed ( 3) 

Vo me o· C 4 ·n ve ti a ion (m3) 0 Vol me of C 4 drai ed (m3) 



Benefits of Improving Mine Gas Drainage 

• CH4 concentration ~ 30% 
• Reduces explosion risks, 

pro ec ing m1ine taff and 
infrastructure 

• Skilled job training and 
creation 

• Direct and indirect cost 
sav·ngs for the mine 

Socio-.
economic 

Core business 

Ener,gy & 
e,nvironmental 

• Fewer coal production 
shutdowns or slowdowns 

• Maintain or increase 
production capacity 

Safe utilization of otherwise 
wasted gas resources 

• Energy recov,ery 
• GHG emission reductions 
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Opportunities to Improve Gas Drainage in a Pre
feasibility Study 

1In a pre-feasibUity studly, potentiia:I :improvements to gas drainage are based 0 n the 
anallysis of ava,illable data andl a siite visiit, focusing on the greatest potent ial im1pact at 
a hi1g1h level. A pre-feaiS1bi1lity studly is no1t intended to•:present an assess1ment of all 
options. A more detai led and co1mprehensiive review :is typicaUy undertaken for the 
full feasi:bihty study. 

There are four areas w here a mine operator can look for 
im1provements to increase gas drai1nage at the lowest possible costs:1 

• Optimize gas production 

• Improve recovered gas quality 

• Optimize d1rai nage system efficiency 

• Minimize co,sts of gas production 

These areas are further descr bed on th1e next few slides. 
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How to Increase Gas Drainage at Lowest Cost 

► Ensure underground gas colllection system:s are 
m1ai1nta1ined and f ree of water and: so li1dls1 

accu mu l:ati-ons. 

Improve recovered gas 
1► Ensure the system is desiigned to acco1mmodate 

quality m1axim1um expected! prodluced gas volu,me 
(miethane + ai r) 

► Ballance venti.lati,o,n a1ir wi1th gas dra inageOptimize dra inage 
volumies to 1meet methane concent ratio1nsystem effi ciency 
targets w hi1le effective ly managiingi vent i,lation 
andl dra inage costs. 

M inimize costs of gas 
product ion 
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How to Increase Gas Drainage at Lowest Costs 

► lmpro,ve 1borehol·e standp·i1pe installation to 
achieve ·i;mprove·d sea1I to m1inim1ize air int rus.ion, 
particu llarly when operated undler vacuum1. 

Optimize gas production 

► Regullate gas product1ion based on ·gas qual ity
1 

at system, dlistrict, and borehole level:, if 

Optimize drainage 
system efficiency 

Minimize costs of gas 
production 

po•ssilble 

► Regullate vacuum pressure based on ,gas ·quallity 
at system, dlistrict, and borehole level., if 
feas1b,le, to prevent di.luti10,n of 1post-m1ine 
dlrainage m1ethane co,ncentration. 



l
l

l

ll
l

How to Increase Gas Drainage at Lowest Costs 

Optimize gas production 

Improve recovered gas 
quality 

Optimize drainage 
system efficiency 

Minimize costs of gas 
product ion 

► Opt imize the nu1mlber a1nd type of boreholles/ga lleries 
based •On •gas dra1ina 1g1e experienc 1e and pro,ject1ions of 
t he gas r1es1ou rce: 

• pre-1mine/post-mine 

• i1n-1mi1ne/surface 

• directi:ona lly dri1ll led, laterallly drilled, verticallly 
driillled boreho les 

• undeidying/overly1in.g1galleriies 

► Ensure ,effe,ct1ve !locat i1·on and instaHat ion of boreh·oles 
and gaill ll,eries 1in rellat i1,on to llongwal l pane·lls, l1ongwail l1 

f ace, llongwall dist rict, development areas, gaite roads 
and 1mains to m:axim1ze gas re·c,overy by bui lding O·n 

degasificat1ion experience. 

https://undeidying/overly1in.g1
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How to Increase Gas Drainage at Lowest Costs 

Optimize gas production 

Improve recovered gas 
qua lity 

Optimize drainage 
system effi ciency 

Minimize costs of gas 
production 

► Mlin imize the numb1er of boreholles and 
cum1ulative length suffic1ient to mieet gas 
product io,n ta rgets. 

► Adlapt the 1most effectiive co1m1binat ion of 
dril li1ng,and co1m1plet ion techniques for c,oal and 
rock strata . 

1 

► Develop reasonable c,ost est i1mates for drii ll i1ng 
andl co·mp,let ion services (c1ontracted vs. 
m1anaged in--house). 

► M1anag1e system, pressures based on recovered' 
gas quali1ty . 



Overview of Methods to Improve Gas Drainage 
System Efficiency 
ll1mprovin,g1 the efficiency of a gas dra inage system1wHI dl1irectly affect the, qual iity and quantity 
of 9as that 1is recovered. Gas dra inage system effic1iency can be improved throug:h: 

1. Pre·-min,e drainage: Dril lli1ng in-sea1m bor,eholes 1in advance of 1miining 

2. Post-1mine drainage: Dnilllli:ng boreholes (vertiica l gob wellls, cross... measure, dfrectionall 
honizontal gob boreholles, or gob drainage gallllenies) in advance of min1ing so,that they 
are in pllace prior to und,er-mini1ng but producing ,gias duri1ng and after the seam1is 
bei1ng miin,ed. 

3. Optim1iz1ng the gas collect ion system1to capture the gas drai:ned f rom pre- and post
m:in,e bor,eholes. 



i

l
l l

1

Methods to Improve Gas Drainage System 
Efficiency: Assessment Tools 

IReg:a:rdless of the method chosen to opti1mize g:as dlra1inage, the project d'evelloper wiU 
need: to forecast gas draiinage system1im:provements through one 0 f the m,etho,ds1 

1described in Mlod:ule 4: probabiillistiic ·methods, analytical methods, or reservoi r 
simulati1on. 

!Reservoir sim1ulation is an i1mportant tool 1in optimizing drainage eff1icie,ncy. Simullat1,ons 
1can help predi1ct gas f low f ro1m diif ferent boreho,le placements, spaci1ngs, length, and 

,diiam:eters. 

To i1mprove conf1idence in the forecasting of 

1 

1 

,gas drainage i1mprovements, the project 
1developer can corre late (hi1story match) 
predicted 1gas producti1on using known 1inputs 
in a reservoir simulator (se·e· Mlod:u!le 4) ag1ai1nst 
hi1storic gas production as a funct ion of t im1e. 



Improving Pre-mine Drainage 
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Improving Pre-Mine Gas Drainage: Planning 
and Designing Boreholes 

1Pr,e-mine i11mprovements can include surfac,e or in-mii n,e 
1vertical!,. h,orizontal, or d1irect1onal ly driil le·d wellls. I I I 

D1irectionalllly drilllled welll.s are becoming 1more com·mon as a 
standard giood practice, because they can: 

• Enable lon·g1er reach. 

• l1nitiiate dra1inage wi1th less d1evelopment . 

• Provide for m:ore dra1ina 1g,e t im1e. 

The op imal olution d p nds on many fac ors: 
• Legal access to extract gas from the surface or undergiround 
• Availability of in-country or regional drilling infra ructure 
• G,eologic, geomechanical, stress, and mining conditions 
• Regulations 
• Budget 
• Regional culture and common practice

Karacan C 6_ 2009 
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Improving Pre-Mine Gas Drainage: Design 
Co,n1·s'ide1rati'on1·s for B-or·elh,oles 
Geologic/ Model Simulation 
Geomechanical Reservoir Ou puts Mi ing 
• Coali sea1m1 fri1abil11ity 

• lg1neous 1intrusions 

• In-situ and m1ini1ng 
1induced stresses 

Example output of in
situ gas con en 
reduc ion using in sea 
pre- i e drainage 
bo eholes 

• Gas content • Boreholle spacing: vs_ • Ensure m11ine operator 
and gas producer• Diffusion time constant drainage 
objectives ali1gn

• Adsorpt iion/gias saturation • Gas producti1on projectiion 

• Permeah1hty 

• Reservoir pressure, water 
saturat1ion 

5,0 

30m,Spaci~ . 

xample o gas 
produc io 

IS 
40 

10 E 
20 ._,s·mulafo resu ts 

3 

s 
0 
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Improving Pre-Mine Gas Drainage: Developing 
Improvement Plans 

1Based 0 n the init ia:I reservo1ir simulat io,n, an j,ni:t ia:I borehole desi:g1n 
is. made and a sing'le longwall1pa1nel 1is model,ed . After opt i·miz1ing 
,h· d· . · f h·· · 1 ·· I ,h·. d . , h · 1· d , ht ·e _esIg1n or t ·,e s1ng1e pane , t · Is _es,Ign 1:5 t :en a;pp 1e·_ to t ·1e 
rema1in in1g longwaU districts adjusti,ng for differences in depths/gaiS 
conte·nts, panell wid!ths, etc. 

Project deve opers should prepare a 
des-ign and. ·nstal ation schedu e for 
t lhe improvements, and s1pecify the 
length and spac1ing of the boreholes, 
pipeline requirements, etc., to allow 
for preparation of cost estimates. 
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Improving Gas Drainage at Different Stages: 
Pr,e-1m 'i1ne ,a1nd Po·st-mi'ne 
Allthough pre-m1ine methods can :be very effect·ive at pro,ducing g1as wi1th a high 
miethane content wh;ile also reducing the in-situ gas co-ntent of the mi1ned seam, 
they may not always b-e the m10-st effecti1ve g1as drainage m1ethod 

1In many of the world1 s coal basiins, the llow p-ermeabi1lity of the coa l seam1s (<0·.1 
1milllliidarcy (mD)) and geolog1ic cha:racteristi1cs •Of the sea1ms (for example, soft co,als 

and~faulti1ng) are not cond:ucive to pre-mii1niing techniiq1ues. 

As shallow reserves are min-ed out and mining 
moves to deeper seams with com1plex geology 
and lower perme.ability, post-mine drainage may 
be necessary to remove g:as from the workings~ 



Post-Mine Drainage Methods 
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Overview of Post-Mine Drainage Methods 

1Go1 b (goaf) refers to the f ractured, p,er:meable ground ab,ove where coa l has 
been extracted: by longwalll m ining andl the roof has colllapsed . 

W here t here a:re one or m1ore coa l sea:ms a1lb,ove o r below the w,orked seam _ - - - - - - - - - - - - - - - - - - - - - - - - - - I 

emiissiio,ns from these seams can contribute to 1methane em1issions into the 
work1ings, ,even pote-ntia lly exceed:ing em1issi!ons from t he mined seam. 

1Po,st-mine drainage m1ethods involve 1interce1ptin 1g methane released ,into-t he 
go,lb area before it can enter a m1i1ne airway. 

Overburde -~~~ ~ ..,:, ~ ~,f,__ _ de.a r--

S m 
heli:Jhl 

·rracrums, 

h'I 
Hyd ul c supports 
(shjelCJs,) 

Vertical borel"d Gob v l'lt l:.loreho e 

Gob 1gas can be extracted th rough vertical go,b wellls at the 
su rface, cross-measure boreholes drilled at an ang le abov,e o r 
below the working seam, t hrough overly1ing or underyli1ng 
honizontal gob boreholes applli,ed f rom underground or the 
su rface, or through gob gas drainag1e galleries. These 
techniques are successful when operated under vacuum. 
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Understanding Gob Gas Drainage Geomechanics 

1Understandi1ng ail l o,f the geom1,echani:ca l 
charactenst i:cs is not necessary for a pre-fea,s1ibi lity 
studly, but, 1if they are ava'ilab le, they can i1nform a 
sk:illed ,eng1ne,er when evaluati1ng and desi,g1ningi 
irnprovements to post-mine drainage syste·ms 

Dependl1ingi on the go,b gias drain.age m1ethod, 
historiical giolb gas flow and methane c,oncentrat1io,ns 
are often suff1icient to esti1rn,ate g,ob g1as em1ssiions 1n 
future areas with proposed im1provements to, 
dra inage for a pre-feas1ibillity study. 

IHo,wever, t hese characteristiics, and the impact of 
changes to these charactenst1cs, sh,ouldi be 

1evaluated for a fu ll-feas;ibHity study and d,eta1iled 
system desigin. 

B1ndlng 
z.o.ne 

. 
zoi.t Bedding plane sepw: on 

Optimiz ing emissi1on control and gas 
product ion f rom gob gas boreholes 

requires an understanding of the 
geomechan ical characteristics ,of the 

surrounding strata and how th1is 
strata is affected by mining . 



Understanding Gob Zone Characteristics for 
Modeling Improvements 
The gob zone i1n a: 1mined out sea1m i1ncllud:es cri1t icall vs sulb-cri1t ical panel wiidth, stress 
re-distribut1ion, cave hei,ght, cave characteristi1cs, and zo,nes where strata is under 

1tension or re-co1mpaction. These para,meters are needed for i1n1puts for mo,deling 
post-1mine d;ra iinage i1m1:provem1ents. 

ocat·on o Go Gas Ve tho e to Co trol Strata Gas 

p ·- --

BB 

p --c _____., r--- p 

cc 

p p 

Karacan, C Q_ 1997 
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Improving Post-Mine Gas Drainage: 
Optimizing Gob Gas Drainage 
Available lmpleme tation 

-ec no og es Improved echno ogies Requ·reme ts 

• Gob gas drainage • Surface direct1ionail gob wel ls (ang~led or • Surface access 
gall ri e· parabolic depending on surface access) • D pth from · urfac 

• Cro -m a ur,. 
borehol:e 

• Latera l over longwa ll pan I di1rec ·anally 
dniilll,ed fro1m 1h surfac 

• Geoim h nic I 
ch ract ri t i 

• V rtica l g1ob w II • Honizontall gob borehol · 

• Dir tional!ly drHled cro -m, a ure boreholle 
(modified cross--1measure boreholes) 

Free software is available from the U.S. INIIOSH to modell gas production f rom 
surface ,gob vent bor,eho les: 

https ://www.cdc.gov/n ioshim in ing/works/covers heet1805. htmI 

Engineering equations are also used to predict gob gas flow from boreholes. 
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Considerations for Gob Borehole Planning and 
Design 

1 1,Qipera:t ional constra ints can b,e add:ressed to 0 pt imize 90b gas dlra iinage 
performance. Considerations for gob1 boreho le plann1ing and design inc:lude 

Physical Consi erations Pe ormance Consideratio s 
• N:umber of w,e.llls/boreholes • W,eflhead vacuum 

• Latera l and verti1ca l placement • Production projections 

• Diam· t r • Ant1ici1pat d cone niratiion 

• Col lar • Moni oring provi· iion 

• C ·· iing and ·ompl t ion 



l!Number of IHGBs req1uired for 1,00m3/min methan1,e, f low (500m length 
and 75°/o (H4)_ 

Di.ameter 50 mm H,g 1100 mm1Hg 1.50 mm Hg 

96 m1m 32 23 19 

121 m1m 18 13 11 

146 m1m 12 9 7 

165 m1m 9 6 5 
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Planning and Designing Gob Gas Boreholes 
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Go,b gas productii on and recovered 9as quality wi·Hdepend on a nu1mber offactors. Proper 
planning .and designing of gob gas recovery systems wi1illl help ensure mine safety whille 
optimizing gob -gas product1ion rate and miethane c.oncent ra ti1on .. 

G,as Production Rarte at lnd1~11dlu1al Boreholes 
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The cumulative gas product ion penod and the total quantity of gob gas produced i1ncreases 
as ve rt ical go1b we lls are under-mined t hrough panel com1pleti,on. 
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As n,ot,ed on the previ1,ous slidi,e, the cumu llatiive·gas producti1on penod and the tota l quantity 
of ,g:ob g:as produced i1ncreases as vertical gob wellls are under-1mined throu,gih pan,el 
com1pleti;on . Hlowever, the concentration ,of the recovere-d gob gas fro,m e-ach subsequent 
under-m·in,ed vert ical! gob w,el l is re,duced through panel c,ompllet1ion . 

Methane ,concentr.ation at II di'vidu1.al IBoreho es 
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Develop Plans for Future mplementation of Gob 
Bo,r,e,ho,Ies 

Si1milaJ to 1pre-1min1e dra1in1ag1e b,orelh,oles, 910b wellls or b,oreh1oles can be 
,des1ig1ned for the rem,aining 1:ongwal.l dlistricts b,ased o:n th·e m1ine 1S 

,d,e·velo;pment ,an·d p:roducti1on 1pl.an1, an1d differences 1in the gob gas resource. 

Th is w ill al low project ,de,vel.01pers to.pre1par,e .an init ial dlesi:·gn an1d sch1edu1l,e 
for th1e e1ntire system, incllu1,di,ng th1e n1umiber, length/de1pth, a1ndl dli.ameter of 
the boreholes/welills. 

Thie initial design pro·vides the basis for 
the develo,per t o, prepare cost estimates 
for im1provements to drainage_ 



Optimizing Gas Collection 
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Optimizing Gas Collection Pipelines and their 
Operation 
A gas drai1nag1e syste1m consists of boreholles to ;prod:uce the coa l mine gas, a 
coUection system of p,ip,elines., and pu1mps and associated equ i1pment to,transport 
the gas to the surface for utilizati,on or venting . 

,Q,ptim1izing the drainage c0Hecti10,n system1can lead to 
im1prove,d re·co,very ,of hiig1h-quaHty gas o,f c.omimerc.ial 
va llue. 

lm1p·ortant consiiderations w ith respect to o,pti1mizing 
gas colllectiion syste,m are: 

• PipeUne co,nstruct1,on: materials, connections and 
layo,uts 

• Moniitoriing and control 

• Va1cuum1pressure and system moniitoriing/co,ntro,1 

• Pi pell1ine 1ntegdty m,oni1tor in,g1for safety 
HOPE Gas Collection Piping 
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Considerations for Pipeline 
1Co,n1,structi 0 1n 

Potential im1prove1ments and considerations for 
improv1ing the gas colllection system 1include: 
P1ipe MateriaIs 

► Steel - especially useful, 1in space--restnicted areas or 
where the p.ipe may be vulnerabll,e to damage 

► High density polyethyllene ,(HIDPE) - requiires conductive 
medium to r due ri k of tatiic d1i charg 

Connections 

► Gask t d flangi 

► Fused 

► Vi1ctaulic to flange 

Other considerat1ions 

► Handling/1installation 

Underground! pipe 
system1s are vulnerable 
to damage even when 
using the most optimal 
system1s. The drainage 
system shou1ld be 
des1ig1ned and 01perated 
with t lhe premi1se that 
there is a fin ·te risk of 
ntegnty failure. 

View more details 
about gas coUection 

system materials. 
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Disadvanta,gesAdvantages Disadvantages Advantages 

Superior 1medhanicall ,( ,onn,ect i,on can 
strength corrod,e and leak ,over 

t im1e 

Heavy and difficu lt to 
move 

N,on-corrosive: 
resistant to· H2S, does 
not rust 

ILighter and easier to 
handle than steel, 
reduci1ng installllation 
and 1ma1intenance 
costs 

,( ,onnecti,ons can be 
fused together, 
minimizing 1,eaks 

ILess mechaniica l 
strength than ste,el 

Some c:oncern about 
static electricity issues 
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Pipeline Layout 

The ga.s pipeli ne network acts as a gathering system to1 briing the produced g1ai.s to a 
central! collection point on the surface Gathering system1.s can be on the surface or 
u,ndlerground. 

If on ly surface wells are dri lledl (pre-m1ine drainage wells or g1olb wells), gas co,llection 
systems wiilll be located on the surface (or buried o·n t he surface). 
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G1as co,llected fro1m i1n-mine 
b·oreholles (pre·-1mine dlra iinage or 
p·ost-1mine dlra iinage) w illl be·piipe·d 
to,a gas ·co llecti·on weU whiich 
leads to the surface. 



Pipeline Layout Best Practices 

Best Practice Principle,s to Follow !Benefits of lmp·lem:enti1ng 
When Desi,gning the Pipeline Layout Best Praictices 

✓ Red1uces capital and operating c,ostsMinimize the length of pipe 
✓ Improves gas qual"ity

Eliminate underground 
✓ Red,uces rislk of pipellne damage pipelinies as feasibl ,e~ For 

from 01per.ationsexample, use horiz,ontal to 
vertical w ,el I intercepts, ,or 
localize gas collection wells to 
surface 
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Pipeline Monitoring and Control 

Miethane utilizat io•n efficiency and safety can be si1gn1ficant ly enhanced if the m1•ethane 
concentrat1ion i1s accurait1ely 1meaiSured and controlled . 

1• Use manua l or remote monitoning systems to detenmiine the effectiveness o·f th,e gas 
drainag:,e system. 

• Take measurements in a c,ons:istent m1anner at i1ndividual we llheads as feasible.. in the ,gias 
dra ina9,e pipe network, and at t he surface methane extraction pliant. 

• IMoni1tor ga1s f lo,w rate, methane concentration 
(directly or ind ir,ectl:y), and gauge pressure . Aliso 
rec,ord barometric pressure, te·mperature, and 
moisture content of the gas at cent ral l1ocati1•ons to 
facill1itat1e the standardizati1,on ,of flow data . 

• Select monitoring equip1ment that 1is capablle·of 
correctinig: for non-m1ethane hydrocarbons to ensure 
accu rat 1e m·easu r1em,ents. 
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Pipeline Vacuum Pressure Estimation 

G1enerally, for a pre-feasiibi lity studly, the proJe,ct dleve,1,oper dloes not pre1pare ,a 
,detai ledl desi1gn of tih,e g1as coU,ection system other than ide1ntifying IPi!pelHne 
lerng1th, dia1meter ,an:d the, 1,o•cation of 1pipeli1ne interc,e,pts. 

1WeUhead vacu1um1pr,e,ssu1res shoull,d be esti1mated:w lh,en1 golb b,ore,hiolles/w,e,1s 
are use,d to dletermii1ne capa:city ,an,d cost of vacu1um p11a:nts/bl:owers. 

For a pre-fe,as1b1il1ty stu1dy, estimates 
are s1uff1cient , b,u1t more deta1ile,d 
en,gine,ering desig1ns are re,quired for 
fulll feasibility stud ies ,a1nd future 
pr,oj,ect impleme1ntatio1n_ 



ll

Additional Pipeline Monitoring for System 
P·erfo1rma1nce 
Conducti1ng systematiic moniitor1ing of otlher gas co ll,ecti10,n system 
com1p•o,nents is goo,d 1practiice . 
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Maintaining Vacuum Station 

1Vacuu1m is the pni mary means of moving gas fro1m pre-m1ine drai1nagie and post-mine 
drainage under,ground !boreholes to the surface. The g:as co,llection syste1m is 
normally und!er suction indluced by a vacuum, 1pu1mp, which is co,ntro lled b,y a vacuum 
stati10,n. 

Gas f low rate, miethane concentration, 
pressure and temperature sh,ou,lld! :be 
rn1easured at the vacuu:m station to e-nsure 
safe o,peration an-d to prevent the transport 
of ex1plosi,ve m1ixtures of methane fro,m the 
vacuum1stat1ion to CM:iM uti,lization 1plants, 
such as 1p,ower ;pllants, fliares and! natu ra:I gas 
pi1pellines. 
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Module 5 Summary 

This modulie descriibed 1methodls a:nd! tool;s that can lbe u1s-e,d to impr1ove 1min.e 
,gai.S draiin1age. 

lm1prov1ing 1mine gas dr.aina,ge·ca1n not onlly make th,e·m1in1in1•g 01per.ati1on safer, 
but it can ,also increase coa1I prod:u1cti,on and resu1lt in the pro,ducti,on of h1igh•er 
quality gas. 

llt is im1portant to note that the dlrai1na,ge system desi•g~n m1.a1y 1nee,d to b,e 
a,dj:usted 01n a ,c,ontinual basiis to e1nsure th.at gas pr,o,dluction is optimiz,edi as 
th.e,m1ine develops over t ime. 



You have completed Module 5. 
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