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ABSTRACT 

This  paper o u t l i n e s  t h e  genera l  water  problems encountered i n  A u s t r a l i a n  
underground c o a l  mining a c t i v i t i e s  which a r e  exacerbated by t h e  l o c a t i o n  
of c e r t a i n  l a r g e  coa l  producers  e i t h e r  ad jacen t  t o  o r  w i t h i n  water  catch-  
ment a r e a s .  Mining l e a s e s  do n o t  always t a k e  i n t o  c o n s i d e r a t i o n  seam 
s t e r i l i z a t i o n  and complex i t i e s  caused by wate r  c o n t r o l s  on mine develop- 
ment. The p e r t i n e n t  s t a t e  l e g i s l a t i o n  on planning and environmental  
p r o t e c t i o n  of water  courses  i n  N.S.W. t o g e t h e r  wi th  d e t a i l s  of t h e  water  
a u t h o r i t y ' s  r o l e  i n  mining i n  wa te r  catchment a r e a s  a r e  o u t l i n e d .  
S p e c i f i c  case  s t u d i e s  a r e  given whereby t h e  proposed mine c e n t r o i d  has  
been r e l o c a t e d  i n  o r d e r  t o  s a t i s f y  l e g i s l a t i v e  requirements .  The spec- 
i f i c  problems of coa l  mining under s t o r e d  bodies  of water  and dams a r e  
examined w i t h  regard t o  r e s t r i c t i o n  and p o t e n t i a l  hazards.  The paper 
o u t l i n e s  t h e  procedure adopted f o r  mining i n  such s i t u a t i o n s  and 
p e r t i n e n t  case  s t u d i e s  a r e  quoted. 

INTRODUCTION 

I n  A u s t r a l i a  t h e r e  i s  a  d i s t i n c t  twafold s p l i t  i n  terms of c o a l  mining 
development f o r  b lack  c o a l ,  wi th  882 of t h e  n a t i o n a l  product ion from 
deep mining o p e r a t i o n s  loca ted  i n  New South Wales whi le  t h e  m a j o r i t y  of 
open c a s t  c o a l  mining capac i ty  ( 6 7 . 4 %  n a t i o n a l  ou tpu t )  i s  loca ted  i n  
Queensland. I n  1982 product ion of s a l e a b l e  b lack  c o a l  i n  A u s t r a l i a  
amounted t o  91.08 M t  of which 47.15 M t  i s  exported overseas (1; .  The 
r a p i d  expansion of c o a l  product ion p a r t i c u l a r l y  f o r  t h e  expor t  market 
has been accdmpanied by the  problem of deep mining o p e r a t i o n s  beneath 
ano ther  s c a r c e  commodity; t h a t  of water .  

*A.S. Atkins,  V i s i t i n g  Lec ture r  from t h e  Department of Mining Engineering 
North S t a f f o r d s h i r e  Po ly techn ic ,  Stoke-on-Trent, Egnland. (1983). 



Yhc clitaarie rondi t i o n s  of New Socrt 11 Wales and Queeusletld r e s u l t  i n  
water xl~ore-ages for domestic and itldustrial use.  I t  is also i:icuitshle 
that ;i conf l i c ~  of interest  shout d orcur between aultiorit ics  responsible 
f o r  water suppty and c o l l i e r y  operators who w i s h  to mine u i~der  water 
ratehm~ne and stored water SOY eeonwmie re turu .  

Eh'WPRONEiENTAL P U N N I N G  FWR MTNING UEVELY)PW.Pt 1% MFW SOt~"P WALES 

&y major coal mining development i n  New South U,41e3 ronles under the  
jurisdiction u f  the Gavitontner~tal Planning and Assessment Art, 1979 1.2) 
This pdfticular Aeh eltows Ysr spacial prssedures for a BevrLupment 
which it 1% anticipated w i l l  result i n  a possible r~nvieonraer~tal impact.  
Suek deve lopwats  are rs Llad "des ignated" dcve t o p w u t s  under the Act 
and require the produceion of sn Environmental TmpacL Statement (ELS). 
This dovlum~nt sets out a series of datcl an the existing s i t u a t i o n  wi th  
eegard to land use, kydr$Le,gy, topograpt~y, get) logy, nto teoru logy, ne tural 
habi tats  and visua t i n t  pus ion amongst s t i ~ c r s .  

The ceflfert s f  mining on any of  the above areas is consitizrtxd i n  art ETS 
based oa projected ac t iv i ty  at the proposed mining aper~t ion .  

Bevirconmaral prateetion fnr water courses i n  !?Jew South Vales i s  c'ontr- 
s l l e d  by a State h v e r ~ m e n t  b d y  namely, the S t d t r  Pollution Contr01 
Commission (SPCC), They are rcsponsLble for  the imp ternerstat Lon of the 
Clrsan #&ears Act, tB f 'O  :%1 under Seceiotn 19 oh the A c t ,  The SPCC may 
i s s u e  &ppPOve for a mShlthkng r-omp&ly go instckBL, u - o ~ ~ $ E r ~ z c ' P  and modify  
eqenipmanr which r@sujlts in  the disu'l~arge of ~ O ~ I ~ I P I S ~ S  i n t o  waters. Thcg 
are a l s o  %oaeorned wirh the mhh!\od of treatmetbt of pnllutdnts .sad the d is -  
posal of waste products ema'ihdting from any coal ;nti~-:ce ,in$ its ,associatcA 
deve~opmeat. The %PCd may approve aa applicaticm w i t h  or wi thoue any 
attached ~ m d i t i o ~ t s  or  they may refuse i e .  Aiiy clljlpl icaat whuh fee 1.s .~ggr- 
Cewd by an $PC$ de r i s i on  may appeal wraciea. Seelion 25 iotl t h e  Cllcan Waters 
Act L9tO. @&viw oibtaLwed sa app~ov%*l  f r o m  ttae SpCC the roastruc'tiuhaa 
work is caq~lcted m d  a klecncli? is then req~sired. The licence issued 
under S e t t b w ~  28 ulE the Clean Naters Ace sees d~wm the expected q u . ~ n t i r y  
&ad quality 08 the water crn&wsring f r o m  the p a r t i r t i ! ~ r  mining ob>erdtit>n. 

La o&er to  4 1 8 0 ~  chr $PW to dsscss ;i&e impact of tkae mniai~ developmelap 
as tar  a s  water is C O P Z C C P ~ F ~  KO I tumi 21% de ta i t s  are required Xrom 'the 
aiming company o r  Cts ronsult.antx:- 

(iv) A fPomheeh OE treatmeimtt p ~ ~ ~ ~ e s s c l ;  g~trilposcd 9s well  as average 
and w~imm v o l u ~ s  0 8  wastes ~o be $4 scha pged in k i Boilitroc per 
day. 



Usually the above m a t e r i a l  has  been d e t a i l e d  €a same degree i n  an E n v i ~ n n -  
mental Impact Statement (EXS).  f n  c a n s i d e r i n f ~  a  mining a p p l i c a t i o n  i t  i8 
n e t  unusual  f o r  t h e  %PC€ t o  seek  views af  ~ t h e r  r e l e v a n t  bad ies  (eueh ao 
Met ropo l i t an  Water Sewerage and Drainage Board and Parks and WitdllE@ 
Serv ice )  bef a r e  g r a n t i n g  an approval ,  

THE WATER AUTHORITY AND IT% UTCHmNTS 

The ma jo r  water a u t h o r i t y  i n  New South Wales i s  t h e  Met rapo l i t sn  Water, 
Sewerage and Drainage Board (MWSDB). Under the  Met rego l i t an  Wator Sewer- 
age and Drainage Act I4: water  catchment a r e a s  can be proelaimed (under 
Sec t ion  55 and Sec t ion  56a af  t h e  Actland i f  naeessa ry  %an l a t e r  be 
subsequently revoked. 

As filr as underground eoa l  mining o p e r a t i o n s  a r e  f2onee~nad t h e  MWSDB $ 8  
consu l ted  before  t h e  Department of Mineral Resources dae igna tes  a  coa l  
mining l c a s c  i f  t h a t  lease i s  beneath a  water  catchment a r e a .  The MW8DB 
ran o b j e c t  t o  propused l e a s e  arrangements an t h e  kae ie  t h a t  i t  would 
i n t e r r e r e  wi th  t h e i r  r o l e  as a water  a u t h o r i t y ,  I f  a  dispute e x i s t 8  
between t h e  Jjcpartmctlt of Mineral Woaaurces and the  MWSDB an independent 
a r b i t r * ~ t o r  conduc t s  i t lquiry.  The assee8ment of  the  a r b i t r a t o r  l;8 
fin,]] *ind tlre decision i s  then implemented. 

The  MWSDR nay dpprovc of t h e  coa l  mining l e a s e  but  m@y r @ q u i r @  Eke 
~~ttot- t lmctl t  o f  r e r t n i t l  cond i t ions  t o  r e w t r f e t  impact on the  e a t e h m ~ n t  
a r e a ,  As a genera l  r u l e  the  MWSDB would p r e f e r  t h a t  coa l  mining sper -  
, ~ t i o n s  d id  n o t  t ake  place on water  catehment a r e a e ,  Hawaver, t h e r e  a r a  
examples  a f  v e t ~ t i l ~ i t i o n  s h a f t 8  and men and m a t e r i a l 8  ohaf t8  a8 w e l l  aa 
r o l l  i e r i o s  s u c h  as Cordraux C o l l i e r y  In which t h e  t o t a l  wurfaee l aynu t  
i s  s i t e d  nn  l a n d  pruc~ldirnc?d a s  water  cqa&chment a r e a .  Qbviounly i n  a 
part; of thc world wlrcrt. po tab le  water  i~ a s c a r c e  eommsdity t h e  r a l @  of 
t h e  wittczr . ~ ~ l t l l o r i t y  i~ 'rn important  one, however, 8ome eenf l i ebo  of 
i n t v t  c s t  d u  r)t%c.llr wi t l i  rnirling operwtiona t ak ing  p lace  benonth t h e  ~ u r f a e ~ .  

I t  can be seen it1 F i g u r e  1 Ellat t h e r e  C8 p o t e n t i a l  f u t u r e  s o n f l i e t  a g  r n i f l ~ +  
l e a s e s  r e q u i r e  s e r v i c i n g  perl~npa away from t h e  o r i g i n a l  aditre, p a r t i c u l a r l y  
when underground t r a n ~ p o r t  and v e n t i l a t i o n  distances incroaee  e i ign i f l cnn t lv ,  
c f  f et. t  ing product ion and p r o d u c t i v i t y ,  

f;rac study - Cordeaux C o l  l i e ~ y  

Corclcatrx e o l l i e r y  i s  one of  the mo8t modern underground cowl mines i n  
A u s t r a l i a ,  producing an average d a i l y  ou tpu t  2900t .  I t  i w  a Broken H i l l  
P r o p r i e t a r y  (HHP) m i n e  loca ted  on t h e  MeLropolitan Water Sewor@g6 and 
Drainage Board catchment a r e a ,  That l o c a t i o n  i n  i t a e l f  ha@ produced 8 

number of r e s t r i c t i o n s ,  

I n i t i a l  p roposa l s  were produced t o  l o c a t e  the  ~ u r f a c o  f e s i l i t i e s  wt the 
c e n t r o i d  o f  the l e a s e  a r e a ,  That l o e a t i s n  would hiwe b c ~ n  t a Q  c l e s @  t o  
the  Cataract Dam whish was unacceptable  t o  MklSDB, The & l t @ r n @ t i v @  and 
subsequent ly  cons t ruc ted  s u r f o e e  facilities were mved 2km o f f  Eka eenf ra id ,  
This  d i s t a n c e  has r e s u l t e d  i n  inc reased  t r a v e l  tinre t o  tho underground pro- 
d u c t i o n  u n i t s  and the number of permanent rsedways i n  speratiea hats in%r@s- 
sed .  



WATER SUPPLY CATCHMENT AREAS 

*REAS PROHlBmD AND RLSTRKTED TO THE W8LK 
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'Figure 1 Indicates the boundary of economic reserves (Bulli and 
Wongawillie Seams) in the MWSDB water supply catchment 
areas. 

The area of the surface facilities is 160 ha (400m x 400m) which encomp- 
asses two shafts (i) men and materials (ii) coal clearance. The mined 
coal is transported by enclosed conveyor to a surface storage bin and 
trucked away to the company's central southern washery. The other sur- 
face facilities included office, bathhouse, workshop, store and storage 
area as well as car park. 



The MWSDB produced the most stringent requirements prior to development 
approval and Figure 2 illustrates the water collection and treatment 
system. Obviously the major area of interest was the water pollution 
measures which can be divided into four distinct areas and are outlined 
briefly as follows [5I :- 

(i) Collection, treatment and disposal off the catchment area of dry 
weather contaminated water. 

(ii) Collection of mine water, its use and discharge of excess off the 
catchment area. 

(iii) The collection, treatment and disposal off the catchment area of 
treated sewerage effluent. 

(iv) The diversion of external run off way from the site. 

i) Contaminated Water 

(a) Collection - Contaminated water is generated by the wash down 
facilities in the workshop, wash down bay, oil storage and 
diesel filling area. The contaminants are oil and coal. 
Clean down water from the coal conveyor as well as water from 
dust control equipment and run off from ancillary areas coll- 
ects in a holding sump. Water from the sump is pumped to a 
Corrigated Plate Interceptor as indicated in Figure 2 adja- 
cent to the Primary Separator Lagoon. Coal spillage at the 
loading bins is collected in another sump under the bin sys- 
tem. 

Cap park run off is collected and drained through a flow 
limiting weir to the primary separator to remove any oil. 
Rainfall from the electricity substation, men and materials 
shaft areas as well as hard standing areas flow by gravity 
through a flow limiting weir to the primary separator. 
Rainfall from access roads and roofs are reticulated directly 
to the natural water courses. 

(b) Treatment - Run off from the contaminated water areas is 
treated on the basis of a 1 in 3 year return period intensity 
storm. The treatment system has a capacity to deal with 
28,000 R/min. Any flows in excess of 28,000 R/rnin are pass- 
ed untreated to a natural water course via an underpass/over- 
flow weir. This allows the heavier particles to be treated 
and the lighter uncontaminated material to flow to the water 
course. 

Oil is initially removed by a Corrugated Plate Interceptor. 
The remaining water flows onto the primary separator where 
further oil is separated by a skimmer. The oils are collected 
in a central sump for subsequent removal. The primary separ- 
ators other function is that of setting basin which allows 
partly clarified water to be drawn off to a filter lagoon. 





E x c c ~ o  mine water i s  pumped from underground sumps t o  a  2.5M.t hold- 
i n g  lagoon wi th  a nominal. r e t e n t i o n  time of seven days.  There i s  
oppor tun i ty  f o r  re-use s f  lagoon wate r  i n  t h e  a r e a s  of f i r e  f i g h t -  
i n g  and underground d u s t  suppress ion .  

The cxeees Ingoon water  i s  piped and used o f f  the  catchment a r e a  
aa an i r r i g a t i o n  source.  During heavy r a i n f a l l s  the  overf low i n  
t h e  h ~ l d i n g  lagoon d i scharges  i n t o  t h e  primary s e p a r a t o r  f o r  t r e a t -  
ment. 

( i i i )  Sewage Treatment 

Sewage from t h e  Bath house,  o f f i c e ,  workshop and coa l  hand l ing  
facilities produces approximately 50,000 R,/day. The sewage i s  
c o l l e c t ~ d  i n  a holding tank and i s  then  pumped i n t o  a  Smith and 
1,ovcless extended a e r a t i o n  t reatment  p l a n t .  The sewage t rea tment  
p l a n t  e f f l u e n t  f l ows  i n t o  a c h l o r i n a t o r  and onto t h e  primary s tab-  
i l i e n t i c t n  1aqat)n t o  be h e l d  f o r  16 .5  days.  A secondary s t a b i l i s -  
ariut.1 lagooti i s  used wi th  a  r e t e n t i o n  per iod  of 6 . 5  days.  A spray 
irrigation ayeten1 i s  used t o  d i spose  of e f f l u e n t  on to  a  s i t e  of 
approximately 6 ha o f f  t h e  catchment a r e a .  

( i v )  Diversion 

A series of i n t e r c e p t s  d r a i n s  were used t o  reduce t h e  amount of 
run-off  f r o m  surrounding a r e a  from e n t e r i n g  t h e  s u r f a c e  opera t -  
iona l  s i t e .  A simple system of c reeks  and d r a i n s  achieved t h i s  
g a r e i s u l a r  water c o n t r o l .  

M I N I N G  UNDER STORED WATER 

f n  New South Wales t h e r e  are a number of examples whereby dams and r e s -  
e r v o i r s  are  u n d e r l a i n  by coal seams of economic importance. C o l l i e r i e s  
have been granted Leases f o r  c o a l  e x t r a c t i o n  which inc lude  a r e a s  below 
reservoirs and dam structures. The c o l l i e r i e s  wish t o  ga in  an  economic 
recovery from t h e i r  Lease but  t h e  s t a t e  a u t h o r i t i e s  (Pub l ic  Works Depart- 
ment) wi sh  t o  maintain t h e  s t r u c t u r e s  and water  supply i n t a c t .  

There are a number o f  hazards t h a t  a r e  p o s s i b l e  i n  the  e x t r a c t i o n  of min- 
ernlo f r om beneath s t o r e d  w a t e r  o r  t h e  r e t a i n i n g  s t r u c t u r e s : -  

Dam S t r u c t u r e s .  

(8) Minor d i s t o r t i o n  - crack ing  and inc reased  seepage. 

(b )  Majar d i s t o r t i o n  - rupture, f a i l u r e ,  l o s s  of l i f e  and 
p roper ty .  

Stored Water. 

(a)  Minor leakage - l o s s  of s a f e  y i e l d .  

(k) Major leakages - t o t a l  l o s s  ~f supply.  



IN-SITU COAL RESERVES UNDER STORAGE RESERVOIRS, SOUTHERN COALFIELD (Mt) 

RESERVOIR 

CATARACT CORDEAUX NEPEAN WORONORA TOTAL 
- 

TONGARA a  0 . 8 9  - 
b 2 . 9 5  - 

a : Under s t o r e d  w a t e r .  
h : Under s t o r e d  w a t e r  p l u s  35O a n g l e  of  draw. 

(Adapted from Reynold  I n q u i r y )  [62 

Mining O p e r a t i o n s .  

( a )  Minor l e a k a g e  - r e q u i r e s  i n s t a l l a t i o n  and o p e r a t i o n  of  pumps. 

( b )  Major l e a k a g e  - l o s s  o f  l i f e ,  equipment  and p o s s i b l y  t h e  mine .  

The re  a r e  a r a n g e  o f  p o s s i b i l i t i e s  o u t l i n e d  above  t h a t  r a n g e  f rom c a t a s t -  
r ophy  t o  annoyance .  

The c o n f l i c t  of  i n t e r e s t  r e s u l t e d  i n  a n  e n q u i r y  (61 C h a i r e d  by 
M r .  J u s t i c e  Reynolds  i n  1974 which a t t e m p t e d  t o  c l a r i f y  t h e  s u b j e c t  and 
p r o d u c e  a  s e r i e s  o f  recommendat ions  t h a t  would a t t e m p t  t o  r e d u c e  t h e  con- 
f l i c t  i n  t h e  f u t u r e .  An e s t i m a t e  o f  t h e  s c a l e  of  t h e  c o n f l i c t  i s  s e t  
down i n  T a b l e  1. 

THE LIMITATIONS OF MINING UNDER STORED WATER 

As a  r e s u l t  o f  t h e  Reynolds  I n q u i r y  [ 6 '  t h e  f o l l o w i n g  min ing  l i m i t a t i o n s  
we re  s e t  down. 

( i )  No min ing  w h a t s o e v e r  i n  a r e a s  o f  60m o r  l e s s  c o v e r .  



( i i )  Bord and p i l l a r  mining i s  a l l owed  a t  d e p t h s  o f  g r e a t e r  t h a n  60rn. 
The bo rds  have a  maximum w i d t h  of 5.5m and p i l l a r s  t h e  minimum 
w i d t h  of 15  t imes  t h e  e x t r a c t i o n  h e i g h t  ( o r  1 /10  t h e  d e p t h  of 
c o v e r  whichever  i s  g r e a t e r ) .  

( i i i )  P a n e l  and p i l l a r  min ing  is  al lowed a t  d e p t h s  above 120m. The 
p a n e l  s i z e s  n o t  g r e a t e r  t h a n  t h e  t h i r d  t h e  d e p t h  of c o v e r .  The 
p i l l a r  s i z e s  o f  a  l e n g t h  co -ex tens ive  w i t h  t h a t  o f  t h e  p a n e l  
e x t r a c t e d  and a  w i d t h  n o t  l e s s  t h a n  one  f i f t h  of t h e  d e p t h  o f  
c o v e r  o r  15  t imes  t h e  h e i g h t  of e x t r a c t i o n ,  whichever  i s  t h e  
g r e a t e r .  

( i v )  The marg ina l  zone a round  s t o r e d  w a t e r s  shou ld  be  de t e rmined  by 
a n  a n g l e  of draw of 261' t a k e n  down from t h e  boundary of t h e  
s t o r e d  w a t e r  a t  f u l l  s t o r a g e  l e v e l  a s  i n d i c a t e d  by F i g u r e  3. 

(v)  There  shou ld  be  no mining o r  d r i v i n g  of a c c e s s  roads  benea th  a 
dam s t r u c t u r e  w i t h i n  a  c o a l  p i l l a r  a t  a  p o i n t  200 m e t r e s  away 
f rom t h e  edge of t h e  s t r u c t u r e  and a n  a n g l e  o f  draw o f  35'. 

C e r t a i n  changes  have been made t o  t h e  c r i t e r i a  s i n c e  t h e  Reynolds 
I n q u i r y .  These  changes  i n c l u d e  t h e  f o l l o w i n g :  

( a )  P a n e l  and p i l l a r  min ing  a r e  a l lowed w i t h  wide ly  spaced c r o s s -  
c u t s  t o  a l l o w  underground development .  

( b )  The d e p t h  used i n  t h e  p a n e l  w id th  c a l c u l a t i o n  i s  t aken  a s  t h e  
l e a s t  s o l i d  c o v e r .  For t h e  p i l l a r  w i d t h  c a l c u l a t i o n  t h e  g r e a t e s t  
s o l i d  cove r  i s  u sed .  The r e s u l t  o f  t h i s  amendment i s  a  r e d u c t i o n  
i n  r ecove ry  r a t e s .  

( c )  The marg ina l  zones  were i n c r e a s e d  t o  35' from t h e  top  w a t e r  l e v e l .  
At t h e  i n t e r c e p t  of t h a t  a n g l e  w i t h  t h e  seam a  f u r t h e r  d i s t a n c e  of 
h a l f  t h e  d e p t h  from t h e  bot tom o f  t h e  seam t o  t h e  t o p  w a t e r  l e v e l  i s  
u sed  a s  a  r e s t r i c t e d  zone.  

Tnorder  t o  r e g u l a t e  t h e  p o t e n t i a l  haza rds  t h e  New South Wales Government 
produced t h e  Dam S a f e t y  Ac t ,  1978 ( 7 ' .  The Act s e t  down a  p rocedure  f o r  
c o l l i e r i e s  t o  adop t  when t h e r e  i s  a  p o s s i b i l i t y  t h a t  mining o p e r a t i o n s ,  
e i t h e r  f o r  e x t r a c t i o n  o r  a c c e s s  roadway which would l i e  benea th  s t o r e d  
w a t e r .  

As t h e  amount of w a t e r  i n f l o w  t o  mine workings  may depend upon s u r f a c e  
s u b s i d e n c e  caused by c o a l  e x t r a c t i o n ,  a  s u b s i d e n c e  of t h e  New Sou th  Wales 
c o a l f i e l d  a n a l y s i s  i s  n e c e s s a r y .  

NEW SOUTH WALES SUBSIDENCE ANALYSIS 

Kapp ( 8 )  h a s  obse rved  s u r f a c e  s u b s i d e n c e  i.!! t h e  Sou the rn  C o a l f i e l d  and 
Newcas t l e  C o a l f i e l d  compared w i t h  t h e  ave rage  subs idence  of some 100 
s t u d i e s  i n  t h e  Uni ted Kingdom a s  i l l u s t r a t e d  by F igu re  4. 
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F i g u r e  3 The E f f e c t  of Draw Angle on t h e  Width of Marginal  Zone 
( adap ted  from t h e  Reynolds I n q u i r y  16: ) 



Figure 4 Naximw Subsidence r e l a t ed  t o  Mine Geometry 
(after b p p  781 ) 

The r e s u l t s  ind ica te  t ha t  snabsidence i n  Mew s o u t h  Males i s  n o t  as g r e a c  
a s  some W.R. s i t u a t i o n s  because s f  the f o l l m i n g  reasons: 

Proper t ies  of t h e  superincumbeat shra ta .  

In the W.R. the coal  measures a r e  generalag arg i l laceous  and 
coartain s igni f  icanmt thickening of muds tones and cllayst~couuei-s. 
The s t r aha  of the Southern Coalfield cons i s t s  1 rgely of 
massive smdshsae  which cuaml;ainn i~cca s iona l  be& cof s h a l e  and 
mdsttoae, while i n  rthe Newcastle & a I f i e l $  the  ;CsaTa mataims 
the beds of sandst~ne m d  r ong lmera t e .  

During caving the  strara of the  N - S - W -  coa l f i e l d s  occupy a 
l a rge r  bulk voilume ilthe genera illy a rg i  8 lacemus s t r a h  
o h  the  U.K. c a d  f i e l d s .  

& a r e s u l t  of khe Dam Safety Act a Dam Safe ty  ~ ~ i t C e e  was appoint- 
&. The indiwidnmll members 0f that Committee were drawn Z l r m  rhe reguR a t -  
Lag a u t h o r i t i e s  as well a s  m&irng groups, The Cmmittee soon adopted a 
view tihat a L i l  d r a e i r m g  standards e r e  no't poss ib le  and each agopIlic.ati,m 
had t o  be evaknmtd om i r o  own ibdli.oiduaB merkts. The f i r s r  prab'dem w a s  
C o  e skab l i sh  t b s e  a r ea s  .cowered by the Dam Safety ~ C ~ i c t t t c c w s  j ~ n a i s B S c ~ -  
im. The areas mdcu sItudy were named "'rmski firart inin areasqn -idhick are 
shownil f a r  Che Sunthem U a l f i e l d  i n  P i p r e  5. 



SOUTHERN COALFIELDS 

Figure 5. Notification Area of the Southern Coalfields 



The notification area was the boundary on t.he surface whereas the mine 
operators were interested in the effect on mining in an underground seam 
or seams. In order to clarify this situation the restriction zones 
were established as determined by an angle of draw of 35' together with 
an additional seam sterilization of 0.5 depth. Any proposed mining 
activity within the restricted zones needs to be submitted to the D m  
Safety Committee for assessment. In order to make that assessment 
meaningful the Committee requires supportive material which should inc- 
lude the following:- 

- The proposed mine plan. 

The proposed mining timetable. 

Details of local geology in the area of mining operations 
including details of strata, faults, dykes, surface features, 
joint orientation and spacing. 

- Predictions of subsidence and surface srrains at various key 
times during mining operations. 

The DSC considers the application and the supportive material and makes 
its recommendations to the Minister of Mineral Resources for approval, 
conditional approval or rejection. The conditions are usually related 
to the establishment of a monitoring programme to match the predictions 
with the actual mining situation. Typical conditions which could be 
imposed are as follows:- 

- Production of regular mine plans identifying progress and 
geological features encountered. 

. Observations of water flows including seepages and their 
sediment content. 

Measurements of surface subsidence and strains. 

. Measurements of water entering and leaving the mine covered 
by the restriction zone. 

The possible results of borehole logs showing the fluctuation 
of ground water levels. 

The cost of an annual monitoring programme could be as much as A$100,000. 

CASE STUDIES OF COAL MINING UNDER STORED WATER 

Since the establishment of the DSC there have been two major examples 
of coal mining under stored water. 

Bulli Colliery 

The mine is located north of Wollongong in the South Coast Coalfield. 
In 1979 the DSC received an application from Bulli Colliery to carry 
out panel and pillar extraction within the restricted zone of the 
Cataract Reservoir. The application involved the mining of two panels 
in the restricted zoning providing a 50% extraction rate. The applic- 
ation was approved by the DSC and the aforementioned conditions were 



imposed. Mining has proceeded aitlee 19110 along w i t h  the ~aoni toring i a k k s ,  
There has been no b i o l o g i c a l  evidence t o  suggest that the ~ e u r e d  water ha;: 
p e r c o l a t e d  through t h e  s t r a t a .  The presence o f  water  would have been psr- 
titularly n o t i c e a b l e  i n  t h i s  example a s  i t  i s  recognised as w ''dry" p i t ,  
The subsidence has been within t h e  expected limits, 

Wyee S t a t e  Mine 

The mine is loca ted  sou th  s f  Hewcastle i n  the Mewcastle-South Maitland 
Coal f ie ld .  During 1980 t h e  DSC received an a p p l i c a t i o n  from t h e  Wyee 
S t a t e  Mine t o  e x t r a c t  c o a l  by panel and p i l l a r  methods under an ash dam 
opera ted  by t h e  Vales Po in t  Power Sta t ion .  The app l i c a t i on  was subseq- 
uen t ly  approved and mining proceeded to n p o i n t  where panels within the 
a r e a  of t h e  r e s e r v o i r  and dam s t r u c t u r e  have been extracted. The mrtit- 
o r i n g  p r o g r a m e  i d e n t i f i e d  no v i s i b l e  e t ~ n g e s  in the strwstnre randit ion,  
Surface  subsidence s lopes  were l e s s  than  21Plsm/m, t lorizontal  w v m n t s  
have been too small t o  be determined a c c u r a t e l y ,  fn general t h e  predic t -  
i o n s  were over  cau t ious .  

I n  t h e  per iod  1979 t o  1982 approximately 35 applications have boen mfde 
to t h e  DSC r e l a t e d  d i r e c t l y  t o  coal mining operations. There have been 
no appeals which i a  probably a r e s u l t  o h  the truacrtrsrctive acti t t ide Lzrken 
by ltivc DSC. 

Mining under l a r g e  bodies  of water has three aajor impl ica t ions ,  

Boss of water ,  

- f inancia1 imp1 icatio~ms through @ ~ c r i  8 iza t ion  af ressrvc$ 
and pcvaeible in r  reaw i n  mining p~zmg~ing d~uu Co issac:aecd 

> c  6 * 9 3  ;e. 

The paper indicates t ha t  ithe eavir i)nmen~ail pressuse on mining i e  svabio- 
uously increasing. Hm order to e x p l o i t  ~slwarble rseervsa of ma1 b u r  Lka 
averal l n a t  ioml ecivuuc~nq, it is w e t  u b w ~ a r y  t fmt  a comlwomj SR :rcaluC iota be 
reached to c$c satisfactioa of t h e  p a r t i a s  nowaerwa-d, The paper de@.c"aib- 
es t p i e  ppr6>,credurre of o b f a i n i n p  planning p ~ m i s s i c m  for workiolg C S Y M U  ~ d m t  

va&r in rAr Sydney bas in  and i l l u ~ t r a t e s  L k ~ e  procedure by caw? eyi- 
:mpPes. 

The aaat8iors w i s h  to %idwn~k M r .  Daniel  Tsguc, $$dning &naulhedwt, Wol1ip~ag:',91fe:", 
for tccbica0 assisrta,ace dad private d i  scnuscions. Special thanks ~ r c  
easttennded ho Professor L.C. Bctmidh, &ad off the &p6iirfaena o f  (CiwS-2 asrid 
Hiunhsng Emginesrimg, f u r  his coaLia~u.dU iate.re&t oaud emcourrug~ewnt-, Tlw lsk:: 
are also extended to Nrs. BiBwrry P r i l t chu i~d  fo r  typ6mg the m a m u s @ ~ r ~ ~ ~ l t ,  
W. Philip Pr~audP~we a d  Hr. T m  A m o l d  f o r  !their a$$isrtamce i n  ~ ~ r e p a r i a p  
the illuzstratis~ns. 
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