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ABSTRACT

Frcn the  vent i la t ion  aspec t ,  there  is  a
' ras j -c  

d i f fe rence be tween aC. ranc ing  and

re i rea+- ing  longva] l  fayouts .  par t i cu la r

prob lens  r i th  re t rea t ing ,  us ing  d i f le r ing

rining neihods and iaycuts incl,ude hign gas

emiss ions ,  snon+-aneous corbus t ion  md

g r a d i e n t s .

There  is  an  acceptab le  ne+.hcd o f

cont ro l l ing  t re  enr l roment  a t ,  the  re tu rn  end

c l  a  re r - rea t ing  fong{a1 l  face  i l i i hou t  the  use

o l -  a  nuLt ip le  heaCing s ; rs tem.  Incorpora ted  in

i h e  d e s i g n  i s  t h e  f a c i i i t y  t o  p r a c t i c e

-ox i :e ls iye  nebhane dra inage,  thus  ensur ing  a

c3r : ro l  o l  t -he  ra te  o f  me ihane en lss ion  in to

lhe :lai n roa.idays ,

Case s tud ies  h igh l iga t  ra ry ing  min ing

cLrn i i ' " ions  un le r  wh ich  the  prc rcseC sys ten  c i

T e : t r i a t i o n  v a s  p r a c t i s e d .

INTF.CDUCTION

: 'he  success  or  ia i iu re  o l  ne :hane

l ra inage Cepencs  on  the  cor rec t  assessment  c f

lhe  source  o f  ne thane in  the  s t ra r .a  sec t lcn

a s s o c i a t e d  w i t h  + - n e  s e m  o r  d i s t r i c t  b e i n g

w c r k e i .  E x p e r i e n c e  i n  t n e  U , K ,  o v e r  i h e  p a s t

ieca i fe  sugges+-s  tha t  w i th  a  p roper ly  des igned

methane i ra inage sys tem,  tne  gas  emiss ion  f rcn

a  re t rea i :  iace  can be  e f fec t i ye fy  cont rc l led

an i  ihe  e i f i c iency  c f  the  sysr ien  cm be as

h igh  as  tha t  o f  an  advanc ing  un i t  w i th  s lmi la r

g a s  e l l s s t c n  r a t e s .

LArea 
\  e rL  i  .  a ;  .o r .  lng- - : - -e  r ,  ! . tes  cern  Area

N a t : c n a 1  C o a _  B o a r d ,  U . K .

The techn iques  iescr ibeC i r  the  paper

have been in  use  over  the  pas t .  decade ano hare

sat is fec to r i l y  con t ro i fed  h igh  ra tes  c f  gas

e n i s s i c n .  I l o o r  e n i s s i o n s  h a v e  a i s o  b e e n

cont ro l led  and e lec t r i c i r l l r  can  genera t ly  be

used,  even Fhere  methane nakes  cn  ind iv idua i

longva l l  faces  may be  in  excess  c f  1 ,OOO l r t res

l e r  s e c o n i .

THE DIFIEFiI.ICN III ]4IT]]ATE DFAINAGI T]CI]NIQLIN.q

rOR A F,ETFEAT FACE

t i th  ihe  ad . /anc ing  methoC o l  ex i racr i ln ,

the  d isa . r i c t  ven i i la t ton  pressure  d i l ie renc , -

cont r ibu tes  in  ccn t ro l l i rg  the  ne thane er tss ta r l

o n  a  g a s s y  d i s t r l c t ,  s o  + . h a t  a  s y s i l e n  o i

me i rhane dra inage can e : iec t i "e l . t  car iu re  th re

gas .  A  t j , .p ica l  advanc ing  fayo t r t , ,  tn  no ie ra te ly

g a s s y  c o n C i t i o n s ,  v i t h o u t  a  m e t h a n e  o r a t n a g e

sys iem is  shom in  F lg ,  t .  The ne t jhane

n igra t ion  pa ths  and the  main  source  c f

po l lu t ion  where  the  methane wou ld  po l lu te  t re

n ine  a i rua j rs  a re  ind ica te . l .

F I G U R E  N o  1
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Vent r fa i r ion  pressure  d l f fe rence be tween

in iake  and re tu rn  d in tn :shes  as  the  face  l ine

i s  a p p r o a c h e d  ( a  m a  c ) .  T h i s  p r e s s u r e

i i i l e rence c rea tes  migra t lon  pa ths  o f  a i r

leakage,  wh icn  a l though o f  a  ve fJ r  smal l  va lue ,

can 
'ae many in nmber. Thus , ai: leakage

passes  be lveen in t ,ake  and re tu rn  roadways ln

the  goa l  a :ea  and in  the  sma. i - l  b reaks  ln  the

Cest ressed s t ra ta .  Thus ,  any  methane vh ich  is

re -e3sed f rom gas  bear ing  s t ra ta ,  e i ther  above

or  be-ow the  work ing  sem is  en t :a ined by

i -hese n ig ra t l cn  pa+-hs  and ic  some ex ten t

d i iu ted  by  then;  + .he  ex ten t  c f  d r lu t ion  be ing

dependent  upon the  cuant i t y  o f  ieahage and

the  i : s tance o f  the  ieakage pa ths  f rom the

w o r k i n g  s e m  1 e v e l ,

I n  a  g a s s y  d : s t r i c t ,  t h e s e  m i g r a t i o n

n : ; :  s  r l e r c  m e _ f h a n p  d r a  i n a o e  i <  h - r  h r ' ^ r  i c A d

c u .  b c  p o l f t l e d  w i t h  i - l J h  p u r i t /  m e L h a n e  a n o

evenruaf ly  sp i l l  the  en t ra iaed ne thme ln+ .o

L n -  : c -  t r 1  : o a  l a a y s  .  I  u h e  : i n e .

At  the  re tu rn  ena o f  * ,he  :ace ,  the

press [ - -  d i iaerence ac fcss  the  goaf  f rcm the

f a c e  l i n e  t o  t h e  r e r u r n  ( f  a n d  C ) ,  t e n d s  t o

n in in ise  methaae en iss ion  f rom * ,he  area  c i  the

re turn  pack  cn  to  the  face .  The methane tends

t :o  be  fo rced back  in to  the  goa i  and e- re r tua_ ly

sp i l i  ou t  i : i c  the  re tu rn  a i ruay  back  f rom t i ie

tace .  The conb lned e f fec t  o f  -uhe n ig ra t ion

pa lhs  caused by  the  vent i ia t ion  pressue

a. : ing  be tveen AC anc  3C causes  the  methane

L .  s p ' - -  o u r  : n L o  L n e  r e t u r n  r o a d t a y ,  a n d  t h e

nax :nm ner lhane conten t  i s  usua l ly  recorded

. '  . J :  o  r : r J ' e  o f l  t n e  o r i g i r . a l  f a c e  s t a r t  L i n e .

These n ig ra t i cn  pa ths  no t  cn ly  ass ls t  in

rer.vlng the nethee fron the mcst I 'ulnerable

- ^ c :  r  . n  o '  t h .  d : s L r i c D ,  t h e  f a c e  a r e a ,  w h e r e

ac i l y i t y  takes  p1ace,  bu t  a lso  d i rec ts  i t  j .n to

' i  n -  k h e - e  a n  e f : e c : i v e  o e c h a n e  r r a : n a g e

s l ts tem can capture  i t .

C . n s i c i e r  L : e  - - m e  a i s r r i j L ,  L u t  w i c h  a

s tanCard  sys tem o :  c ross  measrJe  methane

d : r L r a g e  j n s r a l . e l .  T h e  s y s - - e n  u  u l d  c o n s j s r

o: both up-ho.les and dol'n-holes drif led at

2 6 9  .

10 met re  cent res  f tom the  ae i :u rn  ga te  para ] -_e ,

to  the  face  l ine  md inc l ine i  a t  iae  appropa ia i re

Methane D.arnaqe CaDrure  420 - /s  mu iu .c  a l  50 .L

A cor rec t , l y  des igned methane dra inage

sys tem wi l l  cap ture  a  Large propor t ion  c f  -uhe

methane re leased i rom the  s t ra ta  abcye and

befow lhe  work lng  sem,  Thus ,  on ly  a  sna l l

percen iage c f  the  to ta l  methane re leased wh icn

which  p ig :a ies  a iong the  pa ths  c lose  to  the

sem wr l l  e . ren tua l l y  en ter  the  d is t r i c t  re i -u rn

roadway,

Oons ideLthe  layout  o f  a  s in r_e  re t rea t

face  r i th  no  vent i la r ion  beh ind  the  faJe ,

methane emiss lon  ra tes  and vent i la t io i  o_uan-u i -

t ies  be ing  o f  i the  s  me order  as  in  the  two

p r e c e d i n g  e x m p l e .  .  ( s e e  F i g  J ,

I n  t h i s  c a s e  t h e  v e n t i f a t i c n  p r e s s u r e

di f ference betweer intak-- and re+-urn roacivays

( A  t o  C )  i s  a c t i : g  a g a i n s t  a  b a r r t e :  o f  s o i i C

cca l  anC nc t  across  a  l cngwal l  gca f .  Un l ihe

the ad.vmcing face, where the maxinm aelthane

conten t  can  be  expec ted  a t  the  ou tbye  eno o f

the return, the maxlnm methane contef,t wilL 'oe

c lose  to  the  re tun  end o f  the  coa l  iace  a t ,  t i re

goaf  edge.  There  is  l l t t fe  o r  no  vent i ia t l cn

p r e s s u r e  a c r c s s  t h e  g o a l ,  f e v  m i g r a t r o n  p a L n s

and thus  very  l i t i l e  goaf  d ra inage.

I{IGHTOI]
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MettEnc Emissacln Locl Mtgrauon paths
up to 240 tA po$iuy'at a High Purat,

The melhane re ieased in  rhe  goaf  a rea  f i i l s  up

the  vo ids  mt i l  i t  oversp i l l s  jn to  the  work ing

s e c c l l n s  o f  L h e  n i n e  r o a d w a y s  a L  t h e  r e t u r n

e n d  o f  t h e  i a c e .

Once the  goaf  a rea  is  fu - I l  c f  methane,

i h e  r a l e  o i  e : i s s i o n  i n L o  l h e  m i r e  r o a d r a y s

w i l l  5 e  l e p e n c e n t  u p o n ; -

( i )  the  mount  be ing  l ibera led  by

the  sem be ing  worked.

(  i  i  )  B a r  r n e t r i c  p r e s s L : e  c h a : g e s  a n d

the  ra te  o f  such chmge.

(  ; i l  )  M o v e m e n L  o l  g r o m d  i n  t , h e  g o a f

a c e a ,  c a u s i n g  d i s p l a c e m e n t  o l

the  goaf  a tnosphere .

( i v )  The grad ien t  o f  the  face  and the

assoc ia teC roadways.

This type of layout d.ces not readily

ie rd  i t se f f  l c  convent iona l  ne thods  o f  c ross

n e a s u r e  b o r e h o _ e  n : b h a n e  d r a i n a 6 e  s y s t e m s .

Conpa: ing  ihe  two sys tems ( ie .  advmce ano

r e r r e a L ) ;  i L  c a n  b e  s e e n  t , h a r  w h e n  a d v a n c i n g ,

l 1 (  . - - r . t i l a t i o r .  p r e s s u - e  a c r o s s  c h e  g o a f  a r e a

creates  n lg ra i ion  pa ths  rh ich  tend to  cont ro l

the  ae thane en iss ion  a t ,  r :he  face  re tu rn  end.

I,./ i  lh a s imtle ret:.eat layf ut , however , there

rs  l i -u l le  c r  no  such cont rc l .  I t  fo t lows,

:herer -c re ,  iaar "  in  gassy  cond i t ions  the

re t rea i  layout  shou id  be  so  des igneC to  s inu-

late the effect of m ad-rancing layout, at the

rerurn end. of the face.

DESIGN OF A VENTILATION SYSTEM TO EFF'ECTIIELY

CONTROL GAS EMISSIOI{ ON A RNTREAT FACE

I n  t h e  n i d  1 9 5 0 ' s ,  m o r e  r e r r e a t  l a c e s

were  la id  ou t  na in ly  t ,o  ach ieve  h igher  ra tes  o f

p r o d u c : i . n  p e r  f a c e .  S e v e r e  g a s  p r ) b . e a s

resu l ted ,  however ,  and +-hese d i f f i c -d -L t ies

caused se tbacks  in  the  in t roduc t icn  o f  re t rea t

layouts  in  the  gass ie r  sems.

f n  t h e  e a r t y  1 ! 6 0 t s ,  b e c a u s e  o f  1 : h e s e

setbacks ,  i t  vas  qu i te  w ide ly  acce l ied  i tha t

re t rea l t  m in ing  in  gassy  cond i t i cns  was

d i f f i cu i t  and cer ta ln  a reas  wou ld  no t  pern i r :

the  work tng  o f  re t rea t  faces  a t  a  r i s ing

grad ienr  in  gassy  cond i t i cns .  I i  was  no t  un t i l

the  mid  1960 's  tha t  lu ther  cons ldera t icn  vas

grven to  work ing  by  re t rea t  methods  a  ver l r

g a s s y  s e m  i n  t h e  W e s i e r n  A r e a  ( i . e .  W i g a n

Four  Feet ) .  The kncrn  lau l t ing  s t ruc :u :e  was

such tha t  l f  t i l e  re t rea t  method was i : t  be

imp lenented ,  then the  faces  wou ld  nave io  be

re t rea ted  ou t  to  the  r i se  a t  g raCtents  c f

b e t w e e n  1 l + c  ( 1  i n  l + )  m ( i  9 o  ( i  i r  6 ) i  a  o u i t e

severe  grad ien t  aga ins* "  wh ich  tc  cont ro l

methane migra t ion ,  espec ia l l y  as  the  l l i gan

Iow Feet  in  v i rg in  cond i r : io rs  has  a  gas

conten t  in  excess  o f  1 l+O n- l  per  tonne o f

coa l  mined.

le t rea t i rg ,  hovever ,  was  ccns idereC t .  be

a  p r e - r e q u i s i t e ,  b e c a u s e  c i  t w o  m a i n  r e a s c i s : _

( i )  f ,o r  p rcduc t iv i t y  when worked by  lh :

adyanc ing  ne thod.

( i i )  f f re  i f igan  Four  Feet  Sem has  a  h igh

spon ianeous combust ion  r i sk ,

The Cec is icn  Fas  ta_ken to  ex t rac t  the

coa- t  by  the  re t rea t  re thod, r thus  the  prob lens

asscc ia ted  r i th  methane cont ro l  wou ld  have to

be overcome.  A  comple te  s tudy  o f  a l l  re r rea t :

layouts was carried out throughout lhe ccuntry

and a l l  the  shor tcomings  o f  the  var icus  sys iens

were exalnineC,

W.  HIGHTON
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The outc .me ras  t ie  1es lg :1ng o f  the

" - tsack  Return"  sYs i :em.

TliE PiA].I,'IiNG BEHIND TI]E ORIGI}IAI, CONCIPT

.i.ccepiing that the normal adyancing

lc r i l ra i i  coa l :ace  cm be des igned to  conr ro l

:he  ra te  o i  me j :hare  en iss ion ,  then w i ih  a

re t rea l l ing  coa. l  iace ,  ln  o rder  to  cont ro l  the

ne lhane tne  rehr r  end o i  l rhe  face  shou ld  be

sc  ies igneC tha t  r t  s rnu ia tes  the  re tu rn  end

Jr -  r  advarc iag  mi t .  In  the  advanc ing  un i t

the  a l r  i s  taken back  away f ron  the  face  end

: h 9  s a : 9  1 - s : ; f  f r . s L  b e  i l c o r p o r a r d :  a :  L h e

re lu rn  exd  o f  lhe  re t rea t  face ,  I ig . t  s1o ,o .

rha i  shou l r i  be  achreved

21r  .

fn  tn is  sys iem,  a t  t re  re tL rn  e rd  o i  ihe

fece ,  the  a i l i_cv  pa t te rn  . f  m adTanc ing  :ace

is  s imufa ted  by  tak ing  a i r  back  i rcm rhe  face

in tc  a  back  re iu rn .  Depen- ing  upcn ras  en is_

s ion ,  g rad len t  a long l ine  o f  re t i ,ear l  a rd  se : : r -

he igh t ,  th is  back  re tu rn  can yary  f t  :e t€ i+ - .

from a i! metre mininm to a 75 me!:e naxi:.t:r.

I t  i s  bounded on  cne s tCe b ; i  a  coa i  p i l ia i ,  ane

cn the  c* -her  s lde  by  a  lack  c r  a i r  bar : ie r .

the  pack  c l  a i r  bar r te r  i s  cons t l ruc ieC o :

nrnera l ,  i l co i  chccks ,  c :  o ther  su i iab le

ra* -er ia l  t c  de f lec t  par , . :  o f  the  a i r .  I t s

lu rpose is  no+-  tc  su tpcr t  the  r :adway,  bu+.  - , :

c rea te  a  res is tance aga i :s t  t le  n ig ra t ing

metnane and tc  fc rce  the  n ig rar ion  pa ths  back

away f rom the  :ace  area .  The a i r  leaYes tne

back  re tu rn  AB r ia  a  cu t  th rough in  the  coa l

p i f la r  BC.  The cu t  th rough shcu:d  no t ,  c re : r , -

a  measureab ie  res is tance tc  the  a i r  f iow,  so  t - ,

shou. lC  be  o f  su : f i c ien t  c rcss  secr : iona l  a :ea  ro

ach ieve  th is  ob jec i "  The a i r  . lher  t rave ls  - r ia

the  main  re tu rn  CD.  The a i r  sea is  a t  B  ana C

are  aepeated  a i  every  shor i len ing  c f  the  ba .k

re tu r f , .  T? iey  a .e  s imp ly  a i r  sea ls ,  no i

e x p l o s i o n  p r o o f  s t o r p i n g s .

hr 'hen methme ora inage is  l rac t i sed ,  
-u i re

ho les  are  dr l l lec t  e i ther  c re r  and. /o r  unde:  t re

goaf  i rom a  pos i t ion  inmeCrate l ; .  beh ind  the

face  l ine .  The roaCway cond i t i cns  in  the  
-oacr

re tu rn  md in  the  majn  re tu rn  ga te  road

determine lrom whicl: roadwalr the hcles are

W. IIIGHTCN

To c rad :a  a  Pre$ure  dr f fa renca f .om B tc  C Ln  order  la  . rea ' .z  a .e .es
c l  m g r a t i o n  p a l h s  s o m e  m e t h o d  o t  c a u s n q  t h ?  a L r  t o  i l o w  i r o m  B  t o
a  t o  D  m l s t  b e  r m p l L m s n t e d  b  p r a c i s e  m c t h a n a  d r a r c g e  a c c e s s  t o C
mls t  lLso  be  a l lo rdcd

Yar ious  ne thods  o f  cours ing  the  a i r  back

in t i  ihe  goa l  a rea  were  ccns idered,  bur  a l l

re re  f ina i l y  d tscarded except  one.  fn  the

sys-uen ar iopr :ea  a  smal l  coa l  p i l la r  was  Le f t
'3e t i leen  

ihe  coaf  face  and the  na in  re tu fn .

The coaf  r t11ar  ac t :ng  as  a  bar r ie r  fo r

cours rng  t le  ven i i la t ion  back  away f ron  the

coaL face .  F igure  5  i l l us t ra tes  the

pr lnc ip ies  o i  the  back  re lu rn  sys tem.

The  Aus . l . /V l .M .  l l l awa r ra  B ranch  Sympos ium,"Seam Gas Drainage wi th part icular  reference to the Working Seam",  May i9g2
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l - l ' - - - c .  N o r a a l - /  l :  c c n  i l L - . n s  p e r m i t ,

re r la re  ho les  are  dr i l led  f rom the  re tun  ga te

rcad as  ihe  connect ing  p l le ro rk  i s  fa r  less

c :nc l l ca ted .  }e  :e l thane ho . ies  one ccnr le ted ,

a :  I  s  n a - . c e . i  L o  L h e  m - ' . o i l e  r m g e  " - r e  L e l t

cannec i -e i  t c  the  na in  p tpe  range,  wher  new

s e a l s  a l e  c l n s t f u c t e d .

S l n c e  t h e  s u c 3 e s s f u a  d e v e i c t m e n t  o f  t h e

bac{  re tu rn  s i .s iem,  th is  ne thod o l

t ren t i la i ing  re t rea t  iaces  has  been ex tens lve ly

; . e .  j a  B - i - . i r .  _ - / o  o r  c h e  r o r e  _ r : e r e s - i r g

c ? s e s  a r e  i i s c u s s e d  i n  t h t s  r a o e r .

:JASI STUDY _ iI iC!.J.J FCUR FEIT DISTFICT -

CRONTOIf Col,:tfty

Th is  was rhe  i i r s t  to ta l  re l rea i  face

"  r k - L  :  -  . . 1 -  - i s e  a n a  r c :  -  '  : - d  \ .  ' 1 ,  - - -  ) - -

s y s r - : i n  o f  v e n l i l a : l c n .

Tbe 200 ne t re  face  in  the  i i tgan  Four

F e e  j r  S e r .  h a d  a  v o : k t n g  s e c t i o n  o f  l .  8  n e i r e s .

the  graa ien t  a l .ng  the  face  was 20  (1  in  30)

aropr lg  j ' r c :  the  re ' :u rn  + ,c  in take  and the

'  , i t . ,  -  ; - ' ?  :  . : : (  t  e  4 n  : ' . - e - a b 6  g r a d i e n i

. i  9 c  ( l  i n  5 )  a i o n g  - , a e  l i r e  o f  r e t r e a t ;  i : h e

t ' t r c e  a 3 l  a  t c t a -  d i s t a n c e  o l  1 , 0 0 0  r e t r e s

lo  .e - l rea t .  The sem uas  l iab le  to

spca- - i le f ,us  c :n :us l i cn .

The vent i la t lon  s tandards  a t  the

c o m e n c e n e n t  J f  p r o d u c t i o n  w e r e : -  D i s t r i c i  a r r

n r r A r i i - f . v  n i r c r r r  q r i r o  -  2 I  m 3 i s .  G e n e r a l  b o d . r

methane conten t  10  met res  f rom face  in  the

in tahe -  0 .1%.  Genera l  bcdy  methme ccr le r j

i 0  m e t r e s  l r c m  f a c e  i n  t h e  b a c k  r e t u r n  -  O . l r % .

General body meihane content at the outbye enc

o i  t h e  r e t u r n  -  0 . 6 2

A ser ies  a :  in  sem netnane hc les  ha i

beer  d r i l .Lea  in  the  re tu r r  ga te .  T?re  ho les  were

dr iUed in  the  so i io  and a t  r igh t  ang les  i ;o  i :he

r .aavay ,  in  f ron t  c f  lhe  re t rea i  face .  The

ho. les  were  100 ner res  ln  .Lengt r  an i  i r i l _er i  i_ i ;

50  ne i re  in te rva fs .  Prea icus  exrer ience vhen

work ing  tne  Wigat  lou  Feet  Sem in  v t :g tn

c o n c l - ! t o n s  i n d i c a t e d  a  f a i r i y  h i g h  g a s  e n i s s i c n

ra te ,  an i  w i th  th is  in  n ind  an  ex . -ens ive  c ro :s

measure  ne thane bor ing  pa+- :e rn  had been agre , -d

upon be fore  prcduc- - icn  comenced.  The le ia t l :

c f  the  bor ing  progrme we le  :  -

Upho les  a t  1 !  re t re  tn te rva fs  4 t  ae t res  lang

at  an  angfe  c l  600 to  the  hor izon ta l .

Downho les  a t  15  ne : re  i r renra is  45  ner : :es  i cn :

a t :  m ang le  c f  ! !o  1o  r :he  hor iz .n la l .

I t  was  agreeC ' "har  as  l :he  na i f ,  anC bac{

re lu rn  rcads  beh ind  the  face  de ter io ra 'Le i ,  i ther

new th r rLngs  vourd  be  Cr iver  and l rhe  o i i i

s e c t : c n s  p e r i o d i c a l ! - y  s e a l e d  o f i ,  i n  t h e  n a i r

chmber  p rcduced by  the  erec t ion  c f  s rcpp ings ,

a l f  the  bcreho les  were  d i rec t l y  ccup led  io  tne

:e thane range md th is  p roced) re  was repea- ,ed

at  e . , -e ry  sea. i ing  I  no  no les  - re re  d isconnecte i  as

lhe  face  re t rea ted .

As  the  face  re t rea , ied  cu l r ,  i t  was  founr l

tna t  by  ad jus taent  c i  the  ne thane dra inage

sys tem,  i t  was  poss ib le  to  ou lck ly  c rea-ue an

ex t lnc t i ve  a* "nosphere  beh ind  the  nev l l -

cons t ruc ted  sea l ,  ihus  n in imis ing  - "he  r i sk  l i

spor ' lmecus  conbust ion .

W. HIGHTON

The  Aus . l .M .M .  l l l awa r ra  B ranch  Sympos ium,"Seam Gas  D ra inage  w i t h  pa r t i cu l a r  r e fe rence  t o  t he  Work i ng  Seam, ' ,  May .1gg2
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ax: i lp ie  . i  i rhe  a lmcsth . : re  beh ind  Chmber  No. l

-  - : i  J  D a y  A : : e .  S e a - i 4 5  7  d a y s  l a t e r

cll h o . 1 )

a 2  r o ,  u

t i :  72.26

1 0  y d s .  f r o n  t h e  f a c e  i n  t h e  b a c k  r e t u r n  - 0 . 5 1

Genera . l  body  methane ccn ten t  a t  the  ou tbye  enc

of  the  re iu rn  -  1%.  Methme dra inage car -u re

-  l+00 1 /s  a t  5O ' I  .  Pue ae+.hane -  2OC l /s .

E f f i c i e n c y  o l  n . e c h a n :  d - : : r - a g .  s . u : r - n  -  .  -  '  -

A i ie .  800 l ' , Ie r res  Produc t ion

D i s t r i c t  a i r  q u a n t i t y  c i r c : l a t i n g  -

Z C . 6  n 3 / s .  G e n e r a L  b c d y  n e t h a n e  c r n i e r r  1 0

m e t r e s  i r o n  i a c e  i n  i n t a k e  -  C . 1 1 .  G e n e r a l

b o d y  r e c n m e . o n L e : :  : 0  - e : r 9 . .  : r  n .  . - ' :  j

back  re tu rn  -  A , l t%,  Genera l  body  ne thare

ccnten t  a t  the  ourbye end o f  r re  re t r r :  -  L - . .5 i .

l l e thane dra inage cax i :u re  -  656 i l s  a . .  5 l / " .

Pure  ne th i le  -  \OO f /s .  E f f i c iency  c l  sy : te r r

7 6 % .

The vent l la t i cn  r3su_ts  f :o r  th t :  un l t

v e r q  : . - s i  e n c . l i a g i n g  a n d  p r o v - . o i n 1  - : e  ' r a . , -

Returnr  was e f fec t i ve ly  ccn t ra l fed  ber i leer  a

n in inm }ength  o f  1 !  ne t res  ard  a  iax in . r  ren-n

o :  : )  : e : r : s ,  r h e n  t h e  b u o y r n e ;  e f l e . r  -  i :  -

methane vas  e f fec l l t ve iy  ccn l rc l ied .  The

cor rec t  app l i ca- " icn  c f  ne i :hane dra tnage,

cont rc f ieC the  to taL  gas  emiss i .n  in  the

d i s t r i c l ,  a n d  s a t i s : a c t c : i f y  c c n t : c l f e C  t h e

genera l  body  melhane ccn ten ts  in  the  a i rvays .

CASE STTJDY - 2C6's TEN IXET AT iiE],I IEATH

CCLLTAFI

Th is  i s  an  exmple  o f  re t res t ing  t .  th , -

d i r  in  a  rcder3 le ly  gassy  sem wi th  a  h igh

s p o n L a n e  u s  c o n b u s - .  i  o n  r i a l ,  u s : : s  r n -  ' 3 J  )

Fe+.urn"  sys ten  o l  ven t i la i l ca .  Th ts  was rhe

f i rs t  r )ccas ic :  uhen the  Ten Feet  Sem had be : r r

workeC b ; r  the  re t rea t  ne thcd  us ing  the  "B . f ,ck

R e l u r n "  s y - -  [ e m .  - - r e  f a c -  ; F S  1 ! O  - - :  a ? q  
-  

I  - ,

the  cca-L  ob ta ined by  a  Coub le  endeC rang ing

drm shearer .  The grad len t  a long the  iace  ra :

feve l  and a long the  gares  90  (1  rn  6 )  o i lp i r ;

a long the  f ine  o f  fe t :ea i .  The Ten lee i  Sear

i n  t h i s  s e c t t c n  o f  t h e  c c a l  l i e l d  i s  a D p r r x -

i n a l - e - . y  L .  / 5  r e : r e s  : h i c K  o i  L r L :  . h  .  .  r o . :  - . .

Fas  ex t rac ted ,  leav :ng  a  ccas tde la i t le  i l . cun i :

cf +uop c oa1 .

I ' {hen the  d is t r i c t ,  in i t la l l y  th i r led  a

0 . 8 8

0 . 0 0 t 5

3 0 . 0 0

6 . 7

5:,.  oB

2 . 2

0 . 0 1 5 0

Th. is  i /pe  o : '  resu l t  vas  repeated  fo r  a r l

t ; te  r ther  sea ls  as  the  face  re t rea ted"  As  a

aur the :  sa ieguard  a€ la ins t  spontanecus

c : : b u s t i J n  t h e : i m e  t h e  b a c k  r e t u r n  r a s  l e i t

p e r  r r . i  l h  r s  e x o ' s e d  i o  ' h e  a i :  y c e 1  .  v a s

rerer  a l l r rea  to  exceed ha l l  the  es t ina ted

l n c u b a i i o n  p e r i o d  i o r  t h e  d i s t r l c l r .

T } re  c ) r :pu t  l :o r  the  face  var led  be tween

5 , 0 c 0  a n d  B , O O O  t o m e s  p e r  w e e k ,  a n d  t h e

combrred  ea fecb c :  the  met ,hane Cra tnage 1n

- - fe  zane c l rse  to  tne  face  mr  f rom the

sea ie l  c rmbers  e l fec ' " i ve ly  cont r . f le i  the

: . - ' . n a n - : : -  - n e  g e : - r a l  5 o c 7  a n o  k e p L  L h e

- - - . a 1 . -  ' - i a g -  i 1  L ) :  g o a f  r e . .  b a c k _  f r o m  L h e

w  ^ : t : : . '  : ' a  e  a .  - a .  f h i - '  r a s  e s . e b .  i s h e o  b y

t h e  p r o b t n g  c i  l h e  { a s t e  u s i n g  l o n g  p r o b e s ,

m . ] : i  n e i h a n e  c a n t e n t  i n  e x c e s s  o f  I ' f r  w a s

l r  rno  .

lhe  e f f i c ienc l r  o f  the  methane dra inage

. . / - - ! . c .  c r n  b e -  1  e  s e i n  b y  i . .  i s L r a c : n g  t h e

ven l i la i i cn  ma nethane dra l rage ccnd i ' - i cns

a*"  vaa ious  i . i s tmces as  the  face  re l l rea te i

l l - u ,

A:'1,,-r ,C  Met res  Pr3duc t , ion

D r s t r i . :  a i r  q u i l i i t y  c i r c u i a t i n g  -

. .  -  - ?  -  .  C e i e a a .  r o d y  m e c h a n e  c o n - . e n r  - 0

re i f , - :  i rom rhe  face  in  the  r r take  -  A .A%"

Uerera l  'oca l /  
ne thane con len t  10  ne l : :es  f rcn

-uhe iace  in  the  back  re tu rn  -  0 .6%.  Genera !

bce;r nelhane ccntef,t ar the outbye end of

the  re t . t rn  -  0 .  8%.  Meihane d :a inage -  IOO ys

a :  5 a ' l  .  P u e  n e N h a r e  -  5 0  I /  s .  E f  f i c i e n c y

o f  s y s " e n  -  2 2 ! .

- : " . e r  - ) 0  M e L - e  r - o d L c  - i o n

D : s - , : i c r ,  a i r  q u m r i : j r  c L r c u - a ' , L n g  -

) .  .  : . 1  - ' .  C - n e - r -  b o d l  m e t h a n e  c o n l e n c

The Aus.  l .  M. lv l .  I  I  lawarra Branch Symposi  um,
' 'Seam Gas Drainage wi th part icular  reference to the Working Seam",  May 1982
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nethane smple tahen at the return outbye end

{as  O. l+ i  in  an  a i r f l cw o i  i5m3 per  second.

'w 'L r : l s i  the  d is t r i c t  was  be lng  equ ipped,  the

nethane pe lcen lage a t  the  ou ibye  enc '  inc reasec

t c  a  l i g u 3  c f  i n  e x c e s s  o f  a . 8 7 " .

A  de ta i led  metha le  survey  o f  the  d is t r i c t

ga- re  bhe lc i iow ing  read ings : -  Genera l  body

nethme conter l  a i  the  ou tbye  end o f  the

re turn  -  0 .8%.  Gene:a l  body  methane ccn ten t

lC  met res  f rcm the  face  in  the  back  re tu rn

-  a . i%.  Genera l  bcdy  ne thane ccn ten t  10

met res  l rom the  face  in  the  in 'uake -  0 '6 ,%'

ieneral bodir nethme ccntent hali vay a'ong

t n e  i n t a k e  E e t e  -  A , 5 5 % .  G e n e r a l  b o d y

nethane ccntent ar: ihe outbye end of the

rn l :ade ga te  -  v . ' J ) /a  '

-q .  de ta l -ed  survey  c f  the  in take  be tween

the  .u :b l re  end and a  po in t  scne 300 met res

i rbye  reyea led  ne th i le  po l lu t ion  f rcn  the

i lo . r .  A  s i fCy  c f  a  ccmpos i te  p lan  showec

pr iLar  e iges  i r  the  Bowt ing  A l ley  Se i l  son le

3C met res  be icw,  and ihese - re re  rhought  to  be

a  c c n : r i b u t i n g  f a c t 3 r .

A  p :cg : roe  vas  i l i t i a teC to  Cr l l l  a

se : ies  O i  doFnha. les  : r la  lhe  Ten Feet  Sem

t .  a  leveL jus l l  above the  Eowl lng  A l iey  Seem.

lo  bore  ln to  the  Bcwl ing  A l iey  goaf  c r  :oads

rcu ld  have been the  wrong pc l l cy  as  i t  was

n  I  . ' a ' r a s  t u l -  o l  m e L h a : e

md i t  wou ld  nc l  have been prac- , i ca l  to  d ra in

ihe  l rge  vo i l jnes  o i  me- tha :e  in rc lve i  '  h "er : r ,

i f  the  borehc les  ve :e  d r : l led  shcr t  o f  the  gca f '

bu t  c rossed the  breaks  caus ing  the  rc l lu t ion '

the  dra inage sys tem Fou id  p revent  the  pc l i ) t r ln

w i thout  over loadtng  the  s ; rs ten  by  dra in fng  i 'on

a  v a s t  f e s e r v o l r .

A  ser ies  o f  ho les  i le l ' "  c rnp le ted  tc  ihe

agreed depth  md comec led  to  the  ne tnane range '

t sy  the  l ime the  s ix th  ho le  had been c .ap le ted

mo ccnnected ,  a  to :a l  c f  1 !O - i i - , res  per

second mix tu re  a t  a  pur l t y  o i  55 i  vas  be ing

captured .

A survey  o f  the  a is t r i c t  a ' !  t : rs  t l xe

s h o w e  i  t L e  f o  I  - :  w  i  n g  1 , ' t h a n -  p e  - c e n '  J d s  :  -

General body meihane content a- the oil ibl{: end

of  the  re tu :n  -  A .3%.  Genera l  bcd ; r  me ihane

conten t  10  met res  f ron 'uhe iace  i r  l rhe  l rack

re-vara  -  a .25%.  Genera l  body  meihane con le r i

10  mer : res  : ro i l  i re  face  ln  the  i r tak -e  -  ' ' ' 1  '

Genera] bod.y netnane ccn'lent hali wa;r a]: 'nlr

the  in ta l ie  -  A . I%.  Genera-  body  ner -hane

conten t  a t  the  ou 'ubye ead o :  the  i r j :a re  -C ' l :1

lhe  downho les  tc  the  Sowl ing  l .L l : l '  S - ' r :

cer ta ra ly  ap leared tc  renove the  po- lu - ' ion

nethane and d is t r i c t  cond i t ions  re t f , rae ' . i  to

normal .  The equ ipp ing  o :  the  :ace  vas  - -ne i

cample ted .  Before  prcduc : ion  ccmenced 3

s t r i c t  s e i  o f  s t a n d a r d s  f o r  c o n t r o l l l a g  t n e

enr l ronnent  vas  la id  i cwn.  These inc f rde i  a '

sys tem o f  c t 'oss  neasure  ne th3n"  d ra inage hc les

to  be  dr i f - ie l  f rom ihe  na in  re tu rn .

'Jp49ls!-

At  10  met re  in te r raLs ,  66  : re t res  long a t '

55o to  the  hor izon ta l .  The ho tes  were  dr i leC

at  8C m d lme. ie r  fc r  a  d is tance o f  14  ne+. res

to  accommcr la te  the  12  ne i re  x  51  m s tandp i le  '

The remain ing  length  o f  the  ho te  was r r i l l ed

a t  a  d imeter  o f  50  m.  The mui rs  
-oe ldeen

the  s tmdp ipe  md the  s t ra ta  was sea iea  F i t l

a  cone c f .densotape.  I 'he  u lho les  we:e  ar i l le r l

t c  cap :Te the  methare  f rcm t l le  Be l l r inger

"3m scme 23 ne t res  above and tae  H i l l s  Sem

sone 55  ne 'u res  above.

The  Aus . l . lV .M .  l l l awa r ra  B ranch  Sympos ium,
' 'Seam Gas Drainage wi th part icular  reference to the Working Seam",  lv lay 1982
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These {e re  d r i l led  a t  27  me"re  in te r ra ls ,

l+3 netres Long a1l m a:lgle of 600 to the

hor izon ta l .  The d imens ions  c f  the  domholes

vere  s in i -a r  to  those o f  the  uphoJ-es ,  bu t  the

s tandp ipe  sea l  in  th is  case was comple te i l

w i th  gpsm.  These ho les  con iac ted  the

Bov i ing  A i ley  Sem sone 30  met res  be low '

h le re  the  Bowl ing  A lLey  had prev ious ly  been

vorkee ou t ,  rhen the  ho les  were  on ly  d r i l l ed

to  a  C is tance ius t  shor t  o f  the  Bowl ing  -41 ley

hor izon .  !o  ensure  su f f i c ien t  capac i ty  fo r

the  ne thane dra inage sys tem'  two 150 m s tee-L

rmges vere  la i r i  in  the  re tu rn  ga te .

Prcduc t ion  comenced in  la te  1976 v i tn  a

d is t ruc t  a i r  quant i t y  o f  17  n3  per  secono.

As  the  vent i la t ion  sys tem becme

estab l i sned and the  face  re i rea ted  ou t ,

non i tc r ing  was in t rcduced on  a  da i l y  bas ls

a t  w h a t  w e r e  c o n s i d e r e d  t o  b e  c r i t i c e l  p o i n t s '

t h e s e  i : c l u d e d : -

( i )  rHe ou tbye end o f  the  re tu rn  ga te .

( i l )  g e h i n d  t h e  b a c k  r e t u r n  s e a 1 .

( i i i )  rne  methane dra inage ranges.

The ne thane dra inage sys tem soon becme

e s r a b l  : : h e d  m d  b y  m i d  J a n u a r y ,  t h e  v e n t  i - a -

t i o n  c o n d i t l o n s  w e r e : -

D i s t r i c t  a i r  l u a n L i t y  e i r c u l a t i n g  -  2 0  m 3 / s '

: d - a r .  h .  n v  r a f L . r  ^  c o n t e n l  1 0  m e L r e s  f r o m

face in  in take  -  0 .1%.  Genera l  body  methane

conten- "  10  met res  f rom face  in  back  re tu rn

A.2%.  Genera l  body  ne thane ccn te l t  a t  the

oufbye end.  o f  the  re tu rn  -  0 .5 \%'  Methane

dra inage s l rs tem -  \80  l / s  a 'u  7a ' I '  Pue

r e t h m e  f l o w  -  2 4 0  l / s '  E f f i c i e n c y  -  5 E % .

Carbon monox ide  conten t  o f  methme dra inage

rmge -  i2 l  ppn.

T'he length cf lhe back return varied

between 15  me+. res  and l+5  met res  and the  f i rs t

ind ica t ion  was tha t  a  back  re tun  length  c f

be tween 20  met ies  and 30  ne t res  a lpeared

su l f i c ien t  to  e f fec t i ve ly  cont ro l  the  metha4e.

Work ing  w i th in  these lengths  the  vent i la ted

2 1 5  .

sec t ion  o f  the  re tu rn  wcu ld  be  o l )en  +"c  the  a l r

f a r  r  n n n q i d e r : h l w  l a s s  t h a n  t h e  l n c u b a t i c n  t i m e

f r r  c - - - + a n - - . r e  e r r l r r ' l . i O n .

By the  n i io le  o f  Apr i i ,  1977 '  the  ven l i la t ion

ccnd i t ions  had s tab i l i sed  md a  vent i la t ion

survey of the face revealed the following

cond i t ions  :  -

l r c : r i  . +  . j r  n r l e . r ' : /  - i r c i . a r i o - t  -  I "  : ] .  s .

Genera l  body  methane contea t  1C met res  f rom

face ln  in take  -  C .1%.  Genera l  body  ne thane

conten t  i0  ae t res  f rom iace  in  back  re iu rn  -

A .?%.  Genera f  bor iy  methane conten t  a i  the

outbuy  end o f  the  re iu rn  -  A .5%.  Methme

dra inage i fow -  510 i l s  a t  58%.  Pue methane

f low -  3 l+5  1 , /s .  E f f i c iency  o i  sys* "en  -  B0%.

Methane dra inage range CC conten*"  -  2 !C ppn.

The vent l la i ion  r /as  cons idered to  be

c  r m p : e  c e l  y  s a t  i  s  f a c t  r y ,  w j  L h  a n  i  n c r o a s e  :  I .

the methane drainage capture ani a very

sa : is fac to ry  generar  body  ne thane ccn ten t .  The

on ly  d is tu rb ing  fac to r  was  the  inc rease in  ihe

C 0  c  r : e n l  l n  - r e  m e L h a : e  d r a i n a g e  r a n g e .

F u L h e r  r e s u l t s  u e r e  c a r e f u l l J  : o n i l  r e  I

and it vas shom that the carbon mcncxii ie

c o n t e r t  i a  L h e  r w o  - ) O  m  r a n g c s  v a : i e d  ! : d e l 7 .

N o . 1  r a n g e  8 O  p a r t s  p e r  m i l i i o n .

\ o . 2  r a n g e  5 O O  p a r t s  p e r  m i l 1 i c n .

hr t r iLs t  bo th  rmges ex tended back  to  the

iace  s ta r t l ine ,  i t  was  the  l io .  2  range wh ic r

was connected  to  the  f i : s t  ser les  o i  ho les

d r i l  - e C  a s  t h e  f a c '  c o r r - e n c e d  p r o d  r " : : o n '  t h e

N o . 1  r a n g e  w a s  n o l  c o n t - e c L e d  t .  a n 7  m e L h b a e

hoLes un t i l  the  face  had re t rea ted  cu t  sore

5 0  n e t r e s .

The sec i ion  o f  gca f  beh ind  a  c t lp  re t rea t

f " . p  - . a  h a  c . n q j  i p - - d  a s  e n  i n z e r t e d  v e s s e l

\ . r i r h  r h a  m a t h r n a  n i c - r t i n o  f i  - ; F  t . n . f  f h F

vesse l .  The methane dra inage ho les  are

a d  r ^  r ; o  ^ i  ^ a  . , , - f o m  a c  f a r  i  n h r r r r  a c

t h a  a a . a  . ^ m m c n . p m r r i  - - - i r  i ^ -  . r , t  :  -  :  c

r ^ e c i h l 6  f ^  ^ v F - . r r . ' -  f r o m t l - e  i n v e r t e d  v e s s e l

e n d  l  i  F t  r h o  s : c  e  c i l  i n o  : w : r r  t ' r n m  ' . h e  i n l . a k e

s l d e  o f  t h e  f a c e .

W. HIGHTON

The Aus. l .M.M. l l lawarra Branch Symposium,
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The h ighes t  CO conten t  Tas  found in  No '2

^ r n g e  r c i  : h i s  r r g e  w a s  c o n n e c  
- ' e d  ' o  a  s e r i e s

c l  methane ho les  a t  the  face  s ta r t l ine '  I t

ras  cons idered tha t  overdra in ing  o f  these

hc ies  had c rea ted  a  migra t icn  pa th  a -cng - 'he

cc- -apsed na in  ga te  back  to  the  face  s - -a r l -

i i re  md across  lne  goaf  '  In  'uh is  c i rcu i "  the

orTSen had c lea teC m lncreased ra te  o i

cx ida t ion ,  th ls  p rccuc i rg  tne  h igh  C0

read ings .  I r r ther  a i r  ana lys is  resu l ts  taken

i ron  the  methare  ora inage rmges appeared to

.on f i rm th is  iheory .  The le thane dra lnage

smples  ap leared to  be  ro re  respcns ive  to

cnang ing  cand i t ions  than were  the  re tu rn

4 e : . e r a -  b  .  i J  s m ! l  e s .  l h i s ,  o i  r - u s e  '  l s

easr ly  un le rs tood when cons lder ing  the

bucyancy  fac to r  and the ' /oL 'ues  o f  the  respec-

l : i - re  a i r f l cws,  i .e .  the  ne thane dra inage

sys l :en  takes  i i s  mix t ' Je  l rcm the  h ighes t

par - .  o f  the  d is t r i c t  and i t  i s  ao-u  sub jec t  l c

ruch  d iLur i rn .  WhiLs t  the  x lg ra t ion  f low ou i

c  I  the  ba .k  re -u i f  n  sea. ls  on ly  en t ra ins  ihe

f : :nge c i  the  inbye a tmosphere  and when i t

passes  th r rugh the  sea l ,  i t  i s  imed ia te ly

r i r r tec l  by  the  ta rge  vo lme o i  a i r  pass ing

around the  d is t r i c t ,  thus  nask ing  a  smal l  r rse

i n  t h e  r a t e  o f  o x i d a l l o n '

Cons ider ing  t ie  fac ts ,  i t  vas  agreed

- 'ha t  No.2  methane range i las  over - ra in ing

the  area  c iose  to  the  face  s ta : t l :ne '  thus

:n l r rd rc ing  cxygen in to  th is  zcne '  The

.lecisicn was i:a.ken to reduce the methane

t i ra inage fLow on the  No '2  range by  regu la l rag

: re  app l led  suc t ion .  The ex t rac ted  f lov  was

reduced by  some 1OO l i t res  per  second n ix tu re

anC a  ca :e fu l  con t ro l  na in r -a ined on  the

nerhane ilC carbon moncxide con-'ents in +-re

arredil! :ange and in the general bcdy of the

a: r  c i rcu i t .  By  the  fc l l cw ing  day '  the  carbon

nonox iee  conten t  in  the  No '2  range ha i

reauced i rcm a  h igh  600 par ts  per  mi l l ion  to

a  i ig ' re  c i  3OO par ts  per  mi l l ion ,  and by  a

fu r ther  2 l+  hours  r .n is  was reduced ' !o  a  :eve l

o f  i5O par ts  per  mi l i i cn ,  a  f igure  wh ich  t ras

c o n s i d e r e d  s a t i s f a c t o r y '  T h e  b a s i c  : e a s o n  f o r

l . s ta t l ing  two methane rmges is  in  case a

range is  ios t  due tc  dmage '  ' qs  socn as  :ne

dec is i  -n  was taken to  reduce the  sec+- ion  cn  - 'he

N:  .2  range,  a  th i rd  r i lge  was r 'hen  in t roouce ' i

in to  the  sys ter .  Th is  near t  car ry ing  t l :ee

ranges fo r  a  shor t  Per iod '

The nev  borehc-es  vouf i  be  ccanectea  r i :

t h e  n e w  r a n g e  ( N c ' 3 )  a n d  o n c e  t r i s  : a n g e  h a d

b e e n  e s t a b l i s h e d ,  l h e  N o ' 2  r m g e  v c u i d  b e  c u t

o f f ,  Wi th  cons tan ;  mon i to r ing  c f  - ! f ,e  ranges '

the  Poss :b i i i t y  c i  ccnp le te :y  Lcsr :g  d ra inaqe

capac i ty  cm be avo ided '  Th is  case s t :o1 i

h igh l lgh ts  cer ta in  fac to rs  wh ich  are  n ' l s r

impor tan t  when p iann ing  r - ' l rea t  faces  in  gessy

cond i t ions ,  l iab ie  to  spcntanecus  ccmbus:1cn

and re t rea t ing  to  the  d iP '

F i rs t l y ,  - rhen re t rea t ing  to  :he  r ! '  t l l "

ra te  a t  wh ich  the  f i redmp dra inage ls  ex*urac-

ted  f rom the  goaf  a rea  nus t  be  ca :e f : I i y

ron i to red  and cont ro l led ,  o therw ise  excess

o lXrgen aay  en ter  the  area  an i  ccuLd sub jecr  the

c a r b o n a c e o u s : a t e r i a f  i n  t h e  m i g r a t i c n  p a t l s

t o  c r i t i c a l  a i r f l o w s ,  i ' e '  s u f f i c i e n t  o x f ' g e r

fo r  cx ida t icn ,  bu t  insu f f l c ien t  to  car ry  ava : i

the  excess  neat ,  - , i rus  f ina lLy  lead ing  * ' c

spon+-meous combust ion .  T 'he  resu l ts  ob ta ined

from the methane -rainage ranges cr this iace

ind ica ted  h igher  carbon monqx ide  ccn ten :s  wnen

The  Aus . l .M .M .  l l l awa r ra  B ranch  Sympos ium '

seam cas Drainage wi tn pai i icuia l ' t " t " i "n""  to the working seam"'  May 1982
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w. HIGilTOll
2 l l .

the netrane puity fell below 5A% anC the

ox : r ; -n  e rceedec 85 .  I ' rher  Lhe melhane or -  i  t y

e ; {ceeded BO% anc the  or :ygen fe l l  be low 2 '? , ,

. - h e  j - - r b o n  r o n o t l d e  c o : t e n L  i n  L h e  l a n S e  ; a s

i r s i g : i l i c a n t .

5 e c . a d - y '  w n e r -  : q l r e a L - l : - 6  L o  L h e  d i p

ihe  smpies  f r lm the  rmed ia le  re iu rn  sea l

- :  r l c a r +  L  a  r e  . a c l . e - y  h  g h  . x f , g e n  : o n b e n L ,

o e L ; - e  .  
- .  

)  a . - t  
- . o %  y e r  w h e n  : e L r e a , i n - "  L o  t h . e

r ise  q i th  s in i la r  gas  ea iss ions '  r :he  o{ /gen

ronten t  was  as  .Lcw as  51 .

SIrXfMniY CF BA0( iETUFI'I SYSTEII

L x ; ^ - i - ' ?  t . e .  t n e  f a s t  l e c a l e  h s s

e :  . r :  -  .  : : - e d  r h "  r h "  b a c k  r e '  r a  s y s  t e n  i n

ccn junc : lcn  v i th  a  c ross  neasure  methan

l : a i :  ,  - :  . ' ;  s l e m  c t r  o C e q u a t e  i  y  c  l : - - r o J  L h e

- n v i  -  n n ^ . - ,  b  : h  b e h i a d  l h e  w o r k i r g  f a c e

r r - r  i e - : r . r ' o f  - - h e  [ - c ' i :  L h e  g e L e ' o a d w a y s .

Ce] ta in  aspecr -s  a re  wo: t r ] -  c f  h igh l igh t ing

a: | i  may be  ccns iCereC as  
-cas ic  

ru .Les  cn

vh ic r  i c  des i4 :  tne  la /ou t  c f  re t rear :  aaces

us i lg  t re  back  re t r rn  sys te : .

i i  )  l v le rnane D.a inage

) e s p i  : e  : i  q g : ' / : : . q s  i  n  s  m e  q u a r i  e r s ,

- h a L  L r e  c r ) s s  n e a s J r e

bcreho le  s l rs ten  o f  ne thane dra inage on  a

' -  1 . a '  ' ^  n o s L  i n s t a n c e s  a s

e i i i c i e r t  a s  t n a t  c f  m  a d v m c i n g  f a c e ,  m d

L l  some ias :ances  er /en  more  e f f i c ien t .

Tlie latte.n of nethane drainage bofeholes

shou ld  ' ce  
ies :gned spec i i i ca l l y  fo r  the

i r s t r i c l ,  d e p e n d i n g  o n  t h e  e x p e c t e i  s o u r c e

L ' i  ihe  ne thane tha t  cou ld  po f lu te  the

i i s l r : c t .  The in ten t ion  to  vork  by  the

re i rea t rng  ne ihod ra the :  than advmclng  shou lc l

no t  g rear . ty  in f l rence the  des ign .  The

upho les  wou lC be  dr i l led  ;us t  beh ind  the

lace  in  the  des t ressed zone ano never  in  - "he

s . - i . i  i n  advance c f  the  fece .  The lengrh ,

d i :ec t ion ,  and spac ing  c f  bo th  upho les  i ld

domhoLes shou ld  be  dec ided by  a  care fu l

a s s " s s m e a L  o f  r h e  p o s s i b - e  g a s  b e a r i n g

hor i  zons  .

In  d is t r i c ts  L iab le  to  spon ianeous

n n m h r e '  i n n  n  r n  i  n q  o e  , -

- , - ^ r  L a  c n  o r : .  - - : r  I  m a i n r a i n  a r _  a ' m o s p h e r ?

h F h  i . d  '  L a  q a . -  : h a  .  q j _ l  c o n r r o -  h e  r l l e

o f  o x i d e t i o n .  O v e r  d r a i n a g e  : a n  a ' c e l - r r ' -

i h e  r a t e  o f  o x i d a t i c n  b y  n a i n t a i n i r g  a  h i g n

- r - - - -  . . - - - n f  u h i  - -  u n : e r  t r t i n a : e  _ s

L i k e L y  t c  c : e a t e  a  g a s  p r o b l e r  a t  t h e  r e : j r ' f ,

e r  d  o f  L h e  : ' a c e  a n i  '  l h ^  g e !  e r a l  J  : ;

l h o  c l r  F v r a r i o n . o  r r c  c h n , . m  l e a t  r -  
- o  

I

of  the  back  re tu rn  i s  l c re  c r i t i ca l  on  iac - -s

r e r r e a t i n 6  c o  t n e  r l s e .  a r . d  L h . - '  l ^ r g - ' .  : r o  r

h A  1 . - - t  " -  I . r -  r c  n ^ . : b  a  I L : : ^ -  L o

main ta in  access  tc  a  max imm nmber  o f

o o r e r o l e s  o n -  c h e  m e l h a r e  d r a l n a q -  s y s '  n .

) e n e r a - l y  : ,  i s  L h e  : e .  r r :  r . a J v a ,  r ' r ,

w i . l : h  r h e  - ' r  s s  n e a s l r e  ^ e ' h a : . <  o  a  r a E r  :  
'  

. '

a re  d r i l red .  However ,  in  cer - -a in  cases  unere

-  -  t r . - -  h r - - a  - e v e r e  - ,  : e  I . C e  j  ' 1 .

c ross  sec t iona l  a rea  o i  the  re ;u ln  tcadway,

the  ho les  have to  be  or r l led  l r rn  ihe  back

r a :  r - F  v l ^ p - -  -  . i . .  ' C " d i  
U .  - n .  1 " 6  l  - - - 5 .  .

The s t resses  u lcn  the  re lu :n  ga i - -  a :e

r e l a r i v e l T  s i m : - , r  t o  t l - o s e  a c L  . . g  1

'  l ^ e r d : - o c  w L d ' d a s  t h e  S t : ' " S - ' e S  l p  I

. L A  r  ' . . i  - d 1 . r r r '  '  p l w A r  a f e  m o r e  t i k e  t h  : -

'  r :  a  c o n v e : -  -  i ,  r - a .d t , f r - 5  ! r -  u l l s  a ! d u w a J  !

advanc ing  face .

( i i )  P i ! e  i a n g e s

Ic r  a  le thane p ipe l rne  io  ha :Cfe  lhe

n r - l r .  : m i s s i o n  r a i e  r  o - r a -  ,  e o '  n l - a e  .

a  d i m e t e r  c f  2 5 0  m  w o u r d  s r f f i c e .  I i o w e r e r ,

o " n o - i a a n a  h r <  < h . r - r h  l h  
'

d  - J > L -  u

2 O O  m  r a n g e s  i s  a  m o r e  e i f i c i e n t  m d  s a i e f

o r a i n e o  r h r u g h  a  s i n E l e  1 i p ^ . i a e ,  i  -  r h e

e  r  r o < r  r i  - e

L "  r  C .  n . - r  r -  p  -  
o f  L h e  : r a :  . e d  - e - . .  r .

^ ^ " r ^  h a  l - c - , - . . _ - _ _ - 6  r n  3  s e v e r ^

p o l l u L i o n  p r c : l e m .  c  L ' -  o - . l e . '  h " - n ' .  i : . e .  -

! , . r ; .  - i n a c  1  . -  l  t l - e  n r - - 3 e :  : : '  m ? L  r a : . -

h o l e s  c o n n e c t e d .  t c  e a c h  r a n g e  i s  b a l a n c e d ,

t h e n  i n  b h e  - ' a : e  .  ̂ '  d a - a g e  t q  o f l a  r & o s €  o ] . l  . .

a  p o r t i o n  o f  t h e  d r a i n e r  g a s  m a y  b e  l o s : .

The  Aus . l .M .M .  l l l awa r ra  B ranch  Sympos ium,
"Seam Gas  D ra inage  w i t h  pa r t i cu l a r  r e fe rence  t o  t he  Work i ng  Seam" ,  May  1982
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Moreover ,  in  p rac t ice  j - i  has  been fomd.  tha t

Lhe remain ing  range capLues a  propor t ion  o l

: :e  :e - .hme p*ev iousLy  captured  by  Lhe

dmaged range. it is importalt that

imed ia te ly  the  mon l to r ing  o f  the  ranges

ind ica tes  e i ther  a  res t r l c t lon  in  f low or  a

reduc t ion  in  pur i t y  due to  a  poss ib ie

f rac tu re ,  a  new rmge is  connected '  th rough

the  seats .  The suspe: t  range w i l l  be

d ispensed w i th  as  the  new range takes  over

i ts  du ty .

(  i i i  )  Descent iona, l  Vent i la t ion

(Re la t ionsh ip  w i th  Methane Dra inage)

The l im i ied  mount  o f  exper ience

cbta ined when re t rea t ing  a  d is t r i c t  vhere

the  vent i ia t ion  t ras  descent iona l  has  ind ica-

teC tha t  there  cou- l -d  be  m unsat is fac to ry

leve l  o f  methme po l tu t ion  f rom the  goaf .

Erper iences  r i th  re t rea t ing  faces  o f

le rg+,hs  o f  200 ne t res  has  in i i ca ted  tha t

severe  po l lu t ion  prob lens  ce1 ar ise  where

tne  grad ien t  fa i l s  f rom in take  to  re tun .

The re.leased methme migrating away from the

in i luence o f  the  methme dra inage,  towards

ihe  in take  or  h igher  s iCe o i  the  face .

On descent iona l1y  vent l la ted  re t rea t

faces  vork ing  ou i ,  t c  the  r i se  the  prob lem

was even more  severe ,  md i t  l s  recomended

tha t  whenever  pcss ib fe  descent iona l fy

vent i la ted  ( face  l ine)  re t rea t  faces  shou lc

not  be  p l i lned ,

( i v )  Length  o f  Back  Return

The length of the back return vithin

l in i t s  i s  c r i t i ca f  a rd  the  l im i ts  shouLd

be spec i f ied  and adhered to  fo r  each face .

The main  fac to rs  in f luenc lng  th is  a re : -

I  a  /  u rad len-

O"  .  a " *  re t rea t ing  to  the  r i se '  the

v e n t i  l a b i o n  p r e s s u r e  d r o p  i n  t h e  b a c k  r e t u r n

c i rcu i t  must  be  su f f i c ien t  to  counter  the

- p ,  h . - -  . a  {  e l s o  b o  f a c i l i r a t e  t h e

movement of methane intc the zone

:  h - ' -  . F n . d i  h v  a ; a  m e t h m e  i . r a i n a E e  h o l e s .

On a  face  re t rea t ing  to  the  d iP ,  the

length of back return normally mainiainec open

can be  less  than on  a  face  re t rea t ing  to  the

r ise  as  the  e f fec t  o f  buoyancy  is  tc  take  the

methane awalr from the face. However' care nust

be taken to ensure that the length of the back

re tun  is  su f f i c ien t  to  oea-  v i th  heary  vas te

fa l l s  and per i .ods  o i  jow baromet r rc  p ressure .

(b )  Spontaneous Combust ion

In order to Prevent spontaneous

combust ion ,  the  length  o f  ihe  back  re tu rn  sho id

be such tha t  tne  rength  o f  t ime any  sec t ron  o f

the  re tu rn  remains  open as  par t  o f  -ne  d is i r i c t

ven t i la t ion  c i rcu i t  i s  approx imate ly  ha l f  ihe

inc ' rba t ion  per iod  fo r  the  seam be ing  worked.

( " )  I requency  o f  Cut  Througrs

The coal pll lar fcrning the back re-lurn

must  no t  be  ho led  c loser  to  the  face  than lhe

agreed minimm length of back returr. T'he

imed ia te  e l fec t  cn  vent i la t ion  o f  hoLe ing  nea:

to  the  face  on  a  o is t r i c t  re t rea t ing  to  ihe

r ise  is  s im i la r  to  tha t  wh lch  tou-a  resu l i

f ron  a  sudden baromet r lc  depress ion .  A

lower ing  o f  the  ae thane 
"ce i1 i rg"  in  the  gca f

area ,  wou l i  re iease methane on  to  the  face  and

i n + - o  t h e  a i r  s t r e m .  I f  p r o i u c t i o n  n e c e s s i t -

a tes  -uhe breach ing  c f  the  p i11ar  a t  regu la r

i n t e r . / a l s  ( e , g .  e a s e  o f  d i s p o s i n g  o f  t h e

mlnera l  on  tc  the  face  conveyor ) ,  the  newly

breached ho le  must  be  sea led  mt i l  the  ccr rec t

d is tance back  f rom the  lace  is  reached.  The

cross  sec t iona. I  a rea  o f  the  cu t  th rcugh i :  bhe

coa l  p i l la r  i s  impor tan t '  I t  shou ld  be  such

tha t  the  a i r  . re loc l ty  ne . re r  exceeds 5  ne t res

per  second.  An excess ive  pressure  drcp  acrcss

the  cu t  th rough * i11  iend to  p roouce grea ter

volmes of air back in'"o the goaf and out

thrcugh the seal in the return gateroad. The

ef fec ts  o f  th is  vourd  be  to  reduce the

e i f i c iency  o f  me 'uhane dra inage and tc  c rea te

a  h igher  leve f  o f  methane pc l lu t ion  in  the

r e t u r n  a i r u a y s ,  m d  i n c r e a s i f , g  i h e  r i s k  o f

spont i leous  combust  i  on .

!^I. HIGHTON

The  Aus . l .M .M .  l l l awa r ra  B ranch  Sympos ium,
"Seam Gas Drainage wi th part icular  reference to the Working Seam",  May 1982
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Exper ieace on  a  number  o f  faces  has

jhown i:hat the cca.i pil lar in the back return

scou ld  be  o i  su i f i c ien t  w id th  to  ac t  as  a

l a - : ' e .  , o  c  i : s :  a i r  b a c k  f : o m  L h e  f a c e ,  b u L

:  : : - J  l l : i c ' e : - t  ;  C t h  L o  a c L  a s  a  g e r r a n e n L

'omC :haL ;o rk ing
s  i u p  r r  . .

conr i * , ions  requ i re  w id ths  c f  be tweea 2  and 5

r -e  L  -  es  .  3e-ow -  ne t -es  th :  p i  - -a :  
' :eg ins  - -o

' r - : K  i :  L - ' "  r e  r h e  s e c L L - n  i s  s e a - e d  c : f  ;  a ' -

a  € l : e f , l e r  H : i ' - a  L h a n  5  m e u r e s  i t  p : : - r i d e s

+uoo f luch  suppor t .  h rhen the  p i i la r  p rov i les

'  o  a r c h  s u p f c : L  n o t  o n l y  d c e s  i :  f r a c l u r :

' a r '  f e c h : n e  1 : a .  n a g e  u p h c - e s  a r . d  s e v e r e i T

1 6 : u c r  L h e  : : - . i r a r . e  d r a i : a 4 :  e f  : ' l c i e n c y ,  L u L

: t  1 - s  t h e  v s  v e j g h b  o r .  i o  ' - h e  r e t f , r n  g " . t e

toad and causes  severe  f loor  l i f t .

I"IIJLT] ROAD SYSTzu WITH A CONNECTION TO

A I"lAIIi RETI,BN BEHIND THE FACE

- h "  i s e  o f  t h e  ' Z '  s y s t e m  o r  b l e e d e r

-n  .  r ' i  ? -  mr  i  :  ra i red  as  r lave  I  Iab le  roadways

'cea i rC ihe  re t lea t  :ace  cer ta ln ly  has

- .  -  , ; 6  1 - 6 ^ r  i l o r  i ^ h  . c n a ^ f  ^ \ / a r

the  s in . r le  re l .es ' -  iace  layout  (F ig .3 )

I :  one ccns iders  the  layout  o f  th is

y : r e :  ' i - g . o  a g a : n s t  a  s L a n d a r d  a d z m c - L : g

i a c e  ( I i g .  L )  t n e n  i ' ,  c a r  r e a d i l y  b e  s e e n

' r a L : n :  v - n  i L o r i o n  m i g r a t - i o n  F a t h s  a L  L h e

re-L l r :a  end c l  the  face  are  somewhat  s imi la r

- - -  '  1 i .  l ; i o n  c a n  b e  m a d e

iha-  i rh is  sJ -s ten  r i l l  con i ro l  the  methane

e : : . .  n  p : . r - : i n g  r r e  : o a d w a y s  b e h i n d  t h e

face  are  na in ia ined in  good cond i t ion ,

r r 'h i i s i  th is  sy tem o f  ven t i la t lon  w l l f

ccn-u lo l  the  ne thme aspec t  o f  the  env i roment ,

I t  i s  a iways  suspec t  f rom a  s lon tmecus

c ' r l  i s  L . r  . r  L n c - i d e n u ,  b e c a L S e  o f  c h e  m i g r a - " i o n

paths  in  the  goaf  a rea .

Exper ience in  the  western  Area has  been

ra-uher  mrxed,  w i th  a" -  leas t  th ree  ins tances

o l  spontaneous caabust ion  occur r ing .

On one d is t r i c t  in  an  e f f . r t  t c  con t rc l

n r  : i n i n i < o  r h e  m i o . 2 + ' . r  n r l h s  i n  l :  c  o  . r '

f h p  c - i l :  u p - F  c i . r a n o + h F . p d  1 -  t h a  , , , l '  r " .  '

n f  f - , r r - < r m  a n r r c v c r  i  e - p : n c n r  :  / o  . f  n F

c o n t i n u - 1  r ;  d e L e - i  ) c a L e  u l  L .  ' . h -  l '  I  o w i - . -

resu f ts  vere  ob ta ined f rom be i - ind  the  seaLs ; -

CHI+ - 2.61+ c o 2  -  4 . 7 5

a2  -  : _5 .29  C0

N2 -  8a.29 c a / r c  -  r . \ 5
The sealant ai>plied lc the seal: aplrearel

to  nake f i t t le  c r  no  d i f fe rence to  the

n o  . l a  a - :  - - ' ' . n .  P r o d . e  L i  t .  o r  ' l -

face ccntinueC for a further month wl'uh a

- -  . .  - ^ 6 - i h  -  .  -  h ^ r h  . . . f  a hu u r l u _ r - u r i , 5  , 1 6  u !

body CO smpies .

fhe  smp. le  f rom the  goa i  shcwed: -

eH)4 -  2.5

0 2  -  1 8 . 1 5

N 2  -  7 8 . 1 0

c o z  -  0 . 8 6

c 0  -  c . 0 9 0 0

c 0 l a 2  -  3 . l + ti
?

I
:
:
i

i

I

i
t

I

w i t h  a  C 0  c o n : e : .  i n  L h e  g e n e - a )  b ' l J  . ' " : ' r . .

b e h i r c  t h e  f a c e  o f  A . A A 3 t f " .  I m e d i a ' u e l y  b e f c r e

the  d is t r i c t  was  e f fec t i ve iy  sea led  c f f ,  ihe

goaf  smnle  tas  :  -

c H L  -  1 . 1  c o 2  -  2 . 3 8

a 2  -  l t . r 6  c o  -  0 . 2 t o o

N 2  -  8 1 . 1 7  c o / . z  -  3 . 5 3
- '  -  " o n o x r d e  i :  L h e  : . a i  .P d r  u J  ! d a u u r r  r L

re tu rn .

The  Aus . l .M .M-  l l l awa r ra  B ranch  Sympos ium,
"Seam Gas Drainage wi th part icular  reference to the Working Seam",  N4ay 1982
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i l n i  :  -  . j  l  - i - r a  r h a  a a . i - j : 1 /  - -

c c n t r c l l h e  r a t e  3 l  m e t h a n e  e n i s s i o n  f r o m  a

i : : - . i i c t ,  i : :  s e r i o m  d i s a d v m L a g e  o I  b e i l g

-  - -  - . a r . e r u s  c o n b u s I i o n  a s! l ^ r u  4 -

'  
r 1 . " - . i . o  r r n i l  c a f a c :  L e  d i s c o u n t o d

a .  r c e  L : : : - r s - d  o x :  : a ,  - o a  o c c u r s  i t  i s  v e r y

r i :  f i  r  I :  r  c  ) n - . :  I  i t  w r i h - r u L  s e . .  i n g  o f f

e Y - , ? e - -  i v e  a . - e a s  o f  u h -  m i n e .

' ! ! le :e  ne thane dra inage is  p rac t ised  then

' - n  i  n o r  a i  " f l f i c i e n L  a s

: ! - f , -  n  a  l . c e  p r a c c : s i n g  L h e  " B a c k  - l e : u r r "

n e  l o J  a r  1 - a ^  d r a i r a ; e  l s  : a k i r g  p - a c e  l r o "  a

la r t iaL ly  - ren t i ia ted  area  i ld  no t  f rom an

un. re l t i , la :ed  area .

S'!'],0"'LAIY OI BLEEDER SYSTEI':

f  s  . - : . a r I s e  -  .  t n e  ? " a e r a r  a : p l  i c a t  i c n

:  - r  ' l  - e o - r  i . o a d "  s y s t e : - ,  .  b - l  i e r e  !

.  : .  w i  L n  -  * - . i i  _ . i - n  -  p s 1 1  r g h t  m d  " f , 1 a n n i n g

l - - p  n q n o l c  F . ^ . -  n r  v  
- ! r c

' . . , . r .  h .  : .  . . F a  -  c L o r s  a r e  ' o n s i d e r e d .

i )  e u  i s  : o : : i  L o : :  . i a b l e  -

i ron ia reous  combust ion  then th is

n e i r r i  o f  T e n i : - a t i c n  i s  n c t

a i v c c a t e a .

: .  . r  -  r e  . 1  - 1 l ; a / i  b e h i r - C  t h e  f a c e

l ine  mus- -  be  na in ta l red  a t  m

adequa:e  c ross  sec t ionaL area  to

ers r re  no t  on ly  su i : rc ien t  ven : i la t ion

q  : - - :  - .  b  r L  L  m i n i m i s o  r : -  p r e s . - u 1 6

I o s s  a c l c s s  t h e  g c a :  a r e a .

i  ' . .  i . . .  - r i l a c r i  n  o r '  t h e  w  : (  - r g  s e a

i s  b e n e  l i c r a f .

i .  ? i - - 1 " :  s i z e -  s l  , L d  b e  s " l l ' , c i e n b  L

l r e v e n i  s e r e r e  c t ; s h i n g .

:  : . L  4  !  s e  a L s  j h  u  - d  b e  "  T o n o l i ; l ^ i  c

.  . : - . . . . . - r ' . r -  i ^ ; + :  . i n : -  b h e

sur rcund ing  s t ra ta .

t i  l h -  .  a l s  s : .  r .  i  b -  e : ; i p o e o  r 1 . r

: . e .  j  - , r . e  a l r  s i l p  " i  : r o m  b e h : r .  1

{ r r i i  )  P r a e c l r a  F ^ r r r r i q a t i c n  c h m b e l s  s h o u l d  b e

c o n s t r d c b e f  l n  f : : n b  o f  g o a f  i e s - . j  r i  :

2  . t o -  - . r " o -  r o t e n - . i a l .

. . i  i :  l l l l e r a  - ? f . . 2 - a  r - . : r r o e  :  r F .  ' .  :  a ,  . - - 1

e n s u ^ e  o v e - d r a i r l n g  i s  n o  i l : r d  p - 1 r i .

(  i  v  t  i l :  i  r o  n n - - - n  t  r r  n t  r  . - , 1  e n d  r i p e  i o r -

n h r r h c ^ c  i r  n o n i r  r . r  i  n  u  h

r e L h a , l e  d : r i n a g e ,  b  r n  r ' r o m  c r o s i

m 6 ' - s  r a d  b o r e n - - e s  a : - C  g , r I  a : - f : ,  . h p n

t h e  a t m o s p h e r e  i n  t n e  g o a l  s h c u l l ,  i a

r  : : i \  e  . -  . - -  1 ; a a s  r e  r r ' n t - : n c l

a t  m  e x t i n c t i v e  l e v e l .

/ r )  T h e  - 1 y  i  s r - c  1 . d  b e  i c  o e s . g n + r  - n a -

i  f  a  s l o n - - a n - o u - "  |  . c  L o e n t  i  - s  r ' .

; a e r .  t h -  i  s .  .  a : i n g  r  s e a - i o g  :  r h -

s u s p e c t  a r e a  c a n  b e  c a r r i e r  a u + -  v r t h  : h e

m i n i m m  n m ' : e r  o f  e x t r a  s e a l s  a n d  v i + - h

t h e  n i n l m m  l o s s  o i  c o a f  : e s e r l - e s .

v : )  T h c  r a = , l r - e r  r d ' r e c l t  1  t h p  o . 2 r  -  r : a

r e - - u r :  e n d  c i  l h e  f a c e  r u s i  r e n a i a  a : - - a

1 r  o  c n n r r : :  : n d  m ,  r r  .  c r -  .  i

L a c ;  t  L h e  . J e r  ^ u  . r '  t o :  . : ' i l  ' i -

f a c e  r e t r e a t s  o u t  t o  l h e  n e r  c u r .  i , h r ' r , r q : -

l i  s u i i i c i e r - ;  a i r  i s  r o i r  p a s s e c i  b 3 t k

f r o m  t h e  l a c e ,  m e l h a n e  p o l l u t l . r  v l l l

c c c u :  a t  t h e  r e t u r n  e r d  c i  t h e  f a c e ,

CCNCLUS IOIi

T f  t h e  a r e a  o f  c o a l  t c  b e  u o r k e i  r s  n o i

e  u s  c  r . b r s - .  1  : -  l a e '

f r , i -  F i  a r t r l  r c i '  - -  h - c e l c r  r n r i c  h o : i r

+ h a  r ' - . -  . - .  h a  r j c a .  - - . - :  l i  - -
r ! ! v ! u r r t t s  L . -  -  d u w  r J .

beh ind  the  face  can be  na in la ined a i  a

c a | - : c - -  " - .  i o - a l  a r e a .

h h e r e  L h e  s e m  i s  - i a b . -  - , .  s l  ' L a n -

c o m : : s t i  n  : 1 e n  1  w c . . C  s t r o n g l y  a : v o c a  o  ; a d

' ' B a c k  
F e L u - n  S y s  - e n '  o f  v e n i i . a : i o n  ' e

- . I i - r  - - ^  o n : c c i  r  
' i - - r . c e  

i r" '  . L  -  5 a r

excess  c i  laO l /s  ther  i  wou id  recomerd  a

< r / <  r a m  ^ f  n e -  h r n e  r r r  : r r - - -  l - a

i n s t a l l e i .

14. HIGII ' |OI\
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I r respec t ive  o i  wn ich  s l rs tem,  the

" - : -eerer  S . , .s ' -en"  c r  "3ack  Re lurn" ,  be

u: i l i sed  the  c rcss  measure  dra inage shou iC

r i  c o r r e c L i y  d e s i g n e d  c a D t u r e  i n  e x c e s s  o f

, \ a , 1  c r ' l h e  i o t a l  d i s t r i c t  g a s  e m i s s i c n .

A i tna l  aspec t  tha t  n igh t  in f iuence

iu tu re  Ces igns  and p lann ing ,  i s  the  rmber

] i '  fe re i i l ra3nt  raadrays  requ i rec  w i th  e i tne : r

i a  t t i e  i w o  s y s i e n s  i e s c r l b e d  i n  t h e  p a p e r .

Cnse the  ne thare  r rob lems assoc ia ied

, . - . 1 .  c  i  r i . . -  s . n s . r  e r _ t r i - s  - - : r  d i i b a n c e s

r .  .  j ( . . 1 i a r ' y  , e r -  L - : t - i o r  h f , . e  b e - n  o v e f c o m e ,

1 1 .  I O U L I N S O \ :  h ' h a t  h o l e  l e n g t h  w a s  r e q u i r e d

t o  g i v e  n a x i m u n  c o v e r a g e  u n d e r  o r  o v e r  t h e

gozr f?

W.  HIGHTON

The  Aus . l .M . l v l .  l l l awa r ra  B ranch
Seam Gas Drainage wi th part icular  reference to
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then i t  i s  qu i te  poss ib le  ihe  t rend na , r  a r . " -e

to  the  s ing le  enr ry  me ihod o i  reve lopner - , .

Th.us onLy requiring al the maxin-n tfc

dr i . /ages  fo r  each re+_rea:  rane l .

To  conc lude,  p rov id ing  the  a i f fe r i : r i

ven t r la t i c r  concepts 'se tueen advanc inq  rnC

re t rea t ing  are  f : i I ; r  unders tcoC do

cogn lzance taken in  the  eny i fonnenta l  - les i i t : ,

then  vent i la t i :n  s tanda:ds  whe:  p rac t is j : l c  :h - .

re t ree i tng  ne thod c f  n in ing  shou ld  :e
'  : - _ : .  e  L e - ,  : - - r  - s  :  a c  r  : 1  ,

E .  T O M L I N S O N :  I n  t h e  p r o p o s e d  s _ v s t e m  o f  l o n :

w a 1 1  e x t r a c t i o n  a .  l / e s t  C 1 i f f ,  r u h i c h  i s  r e t r e a c _

i n g  o n  Z  t y p e  v e n t i l a t i o n ,  i h e  r e c o m e n d a t i o n

t h a t  d r i l l i n g  s h o u l d  r a k e  p l a c e  b e h i n d  L h e  f a c :

Sympos ium,
the  Work i ng  Seam ' .  V l ay  1982

D I S C U S S I O N

i r .  l o i ' l l l N S O \  ( W e s t  C l i f f  C o l l i e r y ) :  R e f e r r i n g  l / .  H I G H T O N :  l { i t h  t n e  u p h o l e s ,  u h a r  i s  C o . e r ,
t o  f i g u r e  8  i n  c h e  p a p e r  a n d  a d v i c e  t h a t  t h e  t h e r e  i s  w h a t  i s  c a t l e d  a  l i t t l e  r e d  b o o k ,  i r  i s
s i z e  o f  t h e  p i l r a r s  i s  l i m l t e d  t o  e n a b l e  c r u s h -  g e o l o g i c a l  s e c t i o n s  o f  a l r  t h e  s e a m s  i n  p : i r L s  i ) l
i n g  t o  t a k e  p l a c e ,  r v o u l d  t h a t  t h e n  i n t e r f e r e  t h e  c o a l f i e . L d  a n d  b a s i c a l l y  i t  c o v e r s  a  b '  n
a c - c : o s s l r l ' v  a l l c w  d a m a g e  t o  t h e  i n b y e  g a s  v e r t i c a l  d e s t r e s s e d  z o n e .  r t  i s  a s s u m e o  L , r . L
r i l . g € r  i c  t a l e  p l a c e l '  a n v  s e a m s  e n c o m p a s s e d  i n  t h a L  z o n e  w i l l  c e r t a l n -

l y  c a u s e  p o l l u t i o n  o f  t h e  m t n e  r o a d w a v s .  T l r i s
i r .  H L l l l l f J N  ( \ . C . B .  U n i t e d  K i n g d o m ) :  N o .  I t  L S  n o f  t o  s a y  t h a r  s e a n s  a b o v e  t r a t  l i o n , t
n u s t  b e  r e n e r b e r e d  t h a r  t i r e  w h c l e  o f  t h e  e v e n t u a l l y  c r e a t e  a  p r o b l e m "  s o  i n i L i i i l l , , .  t i i e
e : i e r c i s e  i s  b f , s e d  o n  t h e  c o n c e p t  t h a t  w h a t  i n l e n t i o n  i s  t o  c o v e r  6 0 n  a b o v e  t h e  w o r k i n g
i s  s o r g h !  l s  a n  e x t i n c t i v e  a t a o s p h e r e  b e h i n d  s e a m .  u n d e r n e a t h  i n  g 0 z  o f  i h e  c a s e s ,  i t  w o u L J
t f r a t  a r e i i .  s o  w h e r e  g a s  e m i s s i o n s  a r e  i n  p r o b a b l y  b e  e n o u g h  r o  t a k e  a  4 i  m  z o n c ,  : u t
d l s t r i c t s  u i t h  e x t e n s i v e  g a s  e m i s s i o n s  t h a t  i s  a g a i n  f o r  a b s o l u t e  s e c u r r t y ,  a  6 0  n  c o v e r  z o n t _
t o  s a - v  e n s u r i n g  t h a t  t h e  o x y g e n  h a s  b e e n  r e p l a c -  u n d e r n e a t h  i s  t a k e n  s o  t h e  f e n g t i r  o f  e  I r o l !  L i
e d  k i t h  n e t l l a n e .  S o  e v e n  i f  L h e r e  i s  a  p a r t i a L  d i c t a t e d  b y  w h a t  i !  i s  a t t e m p t e d  t o  c o v e : r  i r
! r i i . l ! r i n g  o f  a  p i p e  e t c . ,  t h e  d r a i n a g e  i s  r e l a t i o n  t o  t h e  a n g l e  t h e y ,  a r e  g o i n g  t o  o !
s t i L I  m a i n l y  f r o m  a  c o m p l e t e l y  u n v e n t i l a t e d  a r e a .  d r i l . L e d  a t .  T h e  a n g l e  i s  g e n e r a i l y  b e t r , e e n  t r o r r
I t  i s  i o u n d  t h a t  v e r y  h i g h  c a p t u r e  v a l u e s  c a n  a b o u t  4 5 o ,  u p  t o  a n  s o m e  p l a c e s  \ v h e r e  t i r e r e
b e  o b r a i n e d  a n d  h i g h  p u r i t y  g a s  w i t h o u t  m a n ) '  a r e  s o m e  p e c u l i a r  g r a d i e n t s ,  a s  h i g l r  a s  g i l ) .  i l . r r
p r o L r l e n s .  D o  t h e  p l t l a r s  a f f e c t  t h e  n e t h a n e  i n  e a c h  c a s e  t h e  h o l e s  a r e  p r o b e d  t r _ : t s c r , : L : t i I
d r r r n a g c ?  I i  t h e  p i l l a r s  d i d n ' t  c r u s h  m r g i n -  r h e  o p t i m u m  g a s  h o r i z o n s ,  t h e  b e s L  a n g l e s  a n c
a l l r ' ,  y e s  t h e v  w o u l d  f r a c t u r e  t h e  m e t h a n e  t h e  b e s t  l e n g t h  o f  s e a 1 "
: l r a i n a g e  s e a l s .
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l i n e  c o u L d  p r e s e n t  s o m e  p r o b l e n s  i n  t h a t  t h e

d r i L L i n g  w o u l d  b e  u n d e r t a k e n  i n  p o l L u t e d

a t n o s p h e r e  i f  o f  c o u r s e  t h e  d r a i n a g e  i s  n o t  8 0 %

e f f i c i e n t  s u c h  a s  t h a t  d e s c r i b e d '  A t  t h e  r a t e

o f  o u t p u t  a n t i c i p a t e d  i t  w o u l d  b e  d l f f i c u l t  t o

k e e p  u p  w i t h  t h a t  f a c e  l i n e  u i t h  t h e  d r i l l i n g '

' , { .  H I G H T o N :  T h i s  i s  a  p r a c t r c a l  p r o b l e n '  F i r s t

o f  a l l  i f  t h e  d o w n h o L e s  c a n  b e  d i s p e r s e d  w i t h '

t h e l /  c a n  b e  d r i l l e d  w h e n e v e r  w a n t e d  i n  r e l a t i o n

t o  t h e  f a c e .  U . K .  e x p e r i e n c e  s h o w s  t h a t  d o w n -

h o l e s  d o  n o t  n o m a l l l /  s u f f e r  f r o m  b e i n g  d r i l l e d

i n  f r o n t  o f  t h e  w o r k i n g  f a c e '  l { i t h  u p h o l e s '  1 t

w a s  f o u n d  t o  b e  v e r y  c r i t i c a l  a n d  t h i s  i s  b e i n g

p a r o c t r i a l ,  a n d  t a L k i n g  a b o u t  w h a t  h a s  b e e n

f o u n d ;  i t  m a y  b e  d i f f e r e n t  i n  o t h e r  p a r t s

o f  t h e  r v o r l d .  C a t e g o r i c a l l y  i f  t h e  n i n e r s  d r i l l

a  l - ' o l e  i n  f r o n t  o i  t h e  f a c e ,  n o  m o r e  t h a n  a b o u t

5  n  i n  f r o n t ,  t h e n  t h e  e f f i c i e n c y  o f  t h a t  h o l e

b v  t i r e  t i m e  i c ' s  b e e n  o n  a  c o u p l e  o f  d a y s  i s

about  30 , "1  o f  rvha t  a  ho le  wou l t i  be  l f  i t  rvas

d r l t l e d  b e h i n d  t h e  f a c e '  T h i s  i s  o f  v e r y  u t m o s r

i n r p o r t a n c e .  T h e  b e s t  a d v i c e  i s  t h a t  w h e r e v e r

p o s s i b L e  b o r i n g  s h o u l d  b e  d o n e  b e h i n d  t h e  l a c e

i n  t h e  d e s t r e s s e d  z o n e '  I f  t h e r e  a r e  l e g i s l a t -

i v e  p r o b l e n s ,  o r  P o l l u t i o n  p r o b l e m s  t h e n  p e r h a p s

i t  r o u L c l  b e  b e t t e r  c o  ' r y  a n d  g e t  a r o u o d  t h o s e

t o  e n s u r e  t h a t  b e t t e r  e n v i r o n m e n t a l  c o n d i t i o n s

a r e  o b  t a i n e d .

I t .  L . \ . \ L ' \  ( i e m b l a  C o a l  &  C o k e ) :  T h i s  q u e s t i o n

h a s  b e e n  r a i s e d  a  c o u p l e  o f  t i m e s  a n d  t h r e e

c i f i e r e n t  o P i n i o n s  h a v e  b e e n  p r e s e n t e d  '  I t

t r a s  b e e n  ' i e r y  s t r o n g l y  e m p h a s i s e d  t h a t  t h e

h o L e s  s h o u l d  b e  d r i l l e d  p a r a l L e l -  t o  t h e  l i n e  o f

t ' : r e  f a c e ,  u i r e t h e r  t h e  i l o L e s  a r e  i n  t h e  r o o f  o r

i n  t h e  f l o o r .  T h e  q u e s t i o n  D r '  L u n a r z e w s k i

h a s  r a i s e d  w a s  w t r e t h e r  d r i l - L i n g  s h o u l d  b e  d o n e

a t  a n  a n g - I e .  J e g e r  h a s  s a l d  t h a t  t h e  v e r t i c a l

c r a c k s  i n  t \ e  f l o o r  m u s t  b e  t a k e n  i n t o  c o n s i d e r -

a t i o n .  T h e  v e r y  i m p o r t a n t  P o h t  h a s  b e e n  r a i s e d

i n  t h e  d i s c u s s i o n s  t h a t  t h e  d i r e c t i o n  o f

l e a k a g e  i s  v e r y  i r p o r t a n t  a n d  h o l e s  m u s t  b e

d r i t l e d  t o  c a p t u r e  g a s  a t  t h e s e  p o i n t s '  A

c o n c l u s i o n  f r o m  t h a t ,  p a r t i c u l a r l y  i f  l o o k i n g  a t

f l o o r  h o l e s ,  i s  E h a t  i f  r h e  f l o o r  h o l e s  a r e  n o t

d a m a g e d  a s  a  r e s u l t  o f  e x t r a c t i o n ,  h o l e s  a r e

d r i l l e d  s o  t h a t  t h e  l i n e  o f  t h e s e  h o l e s  i s

a l m o s t  a t  r i g h c  a n g l e s  t o  t h e  l e a k a g e  d i r e c t r o n '

l s  t h a t  t h e  m o s t  e f f e c t i v e  d i r e c t i o n l

I ^ , l .  H ICHTON:  Downho les  are  no t  as  imPor tan t '

l i ha t  has  been found is  tha t  i f  a  commencement

i s  m a d e  a n g l i n g  d o w n h o l e s ,  s o m e  p e c u l i a r

c o n d i t i o n s  c a n  b e  o b t a i n e d '  T h e r e  i s  a  l i o e

o f  thought  about  ang l ing  do isuhoLes iNrards

t o w a r d s  t h e  s o l i d  c o a l '

Y e s ,  i f  l o o k i n g  f o r  a  b l t  o f  p r e - d r a i n i n g

o f  a  t h i c k  s e a m  b e L o w ,  y e s  t h e r e  c o u l d  b e

s o m e  a d v a n t a g e .  T h e r e  i s  a n o t h e r  l - i n e  o f

t h o u g h t  a b o u t  a n g f i n g  d o w n h o l e s  b a c k u a r c i s  f r o n

t h e  f a c e  t o  e n s u r e  t h a t  t h e  m o s t  p r o l i f i c

z o n p s  o I  r e l a x e d  s t r J r a  a r p  b e i n g  p ' n < t r  L t  i '

B u t  t a k i n g  c o g n i s a n c e  o f  a L L  t h e  f a c c o r s '

l o o r i n g  f o r  t h e  l a t e r a l  b r e a k s  s e e m s  m o r r -

p r e f e r a o l e  -  t o  b o r e  t h e  h o l e s  a t  r i g l l t  a n g L e s

o r  p a r a l l e l  t o  t h e  s h e a r i n g  l i n e '  l h a t  i s

j u s t  a n  o p i n i o n .  : \  l o t  o i  a n a l y s e s  i r a v e  b e e r l

n a d e  o n  b o r e h o l e s  w i t h  d i s t r i c t s  w i t r  u P  t o

1 5 0  h o l e s  t o  c h o o s e  f r o m ,  a n d  t h e  € l e n e r a L

c o n s e n s u s  o f  o p i n i o n  i s  y e s  t o  b o r e  t h e m

p a r a l l e l  t o  t h e  L i n e  o f  s h e a r '  B u t  t h a t  i s  n o t

r u  s : r ' f t ' e r e  a r e  1 0 L  c i r c u m s t a n i p -  w n c r '

a n g l e d  h o l e s  a r e  b e t t e r '  T h e r e  h a v e  b e e n

i n s c a n c e s  o f  p o t e n t r a l  f l o o r  o u t b u r s t  c o n d i t i  o n s

w h e n  i n  m o v i n g  a w a y  f r o n  a  r i b s l d e  t h e r e  h a s

b e e n  v e r l r  s e v e r e  i n l t i a l  d e s t r e s s i n g  o f

t h e  I o w e r  s l r a t a  -  i n  t h a t  c o n d i t i o n s  1 L

has been necessar ) /  to  bore  backwards  f rom

t h e  f a c e  L o  t a p  t h e  g a s  b u b b l e  -  t h e  b u b b l e

w a s  c o i n c i d e n t a L  ' ' r i t h  t h e  r i b  s t a r t  l i n e '  I r

i s  a  l i t t l e  b i t  o f  w h a t  c o n d i t i o n s  s u i t  t h e

p a r t i c u l a r  c i r c u m s t a n c e s '  B u t  a s  a  g e n e r a l

r u l e  o f  t h u m b ,  n o ,  p a r a l l e l  t o  t h e  s h e a r i n g

l i n e  i s  P r e f e r r e d .
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