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ABSTRACT

The t h e s i s  a i ms  to  p r o v i d e  a f o u n d a t i o n  on which t o  b a s e  

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

un derg ro und m i n i n g  met ho ds  f o r  t h i c k  c o a l  s eams  i n  S o u t h  

A f r i c a .  For t h e  p u r p o s e s  o f  t h i s  work a t h i c k  c o a l  seam i s  

d e f i n e d  a s  ' a n y  seam more than 4 m t h i c k ' .  Howeverr a number  

o f  m u l t i - s e a m  s i t u a t i o n s  where  t h e  p a r t i n g  b e t w e e n  seams  i s  

l e s s  t h a n  4 m t h i c k  and t he  seams a r e  a t  l e a s t  2 m t h i c k ,  

h a v e  a l s o  b e e n  i n c l u d e d  in t h i s  d e f i n i t i o n .

In t e r m s  o f  t h e  a b o v e  d e f i n i t i o n ,  i t  was c a l c u l a t e d  u s i n g  

r e s e r v e  e s t i m a t e s  o f  t h e  1975 Commiss ion o f  E nq ui ry  i n t o  t h e  

C o al  R e s o u r c e s  o f  t h e  R e p u b l i c  o f  S o y t h  A f r i c a  t h a t  t h i c k  

c o a l  s eams  c o n s t i t u t e  o v e r  50  p er  c e n t  o f  t h e  c o u n t r y ' s  c o a l  

r e s e r v e .  L e s s  t han  20 p e r  c e n t  o f  t h i s  r e s e r v e  c a n  be  

e x t r a c t e d  by u t i l i z i n g  p r e s e n t  u nderground m i n i n g  m e t h o d s .  

S i n c e  c o a l  s u p p l i e s  a p p r o x i m a t e l y  7 5 p e r  c e n t  o f  t h e  

c o u n t r y ' s  e n e r g y  r e q u i r e m e n t ,  t he  n eed  f o r  e f f i c i e n t  t h i c k  

S ean  m i n i n g  m e t ho d s  in S o ut h  A f r i c a  i s  o b v i o u s .

U n t i l  r e c e n t l y ,  t h e  i n t r o d u c t i o n  o f  such  m e t h o d s  was  

r e s t r i c t e d  by s e v e r e  e c o n o m i c  c o n s t r a i n t s ,  s u p p o r t e d  by t h e  

o p i n i o n  t h a t  S o ut h  A f r i c a ' s  c o a l  r e s e r v e s  w e r e  v i r t u a l l y  

i n e x h a u s t i b l e .  On ly  l i m i t e d  r e s e a r c h  h a s  b e e n  c o n d u c t e d  

p r e v i o u s l y  whi ch  n e c e s s i t a t e d  t h a t  e x t e n s i v e  i n v e s t i g a t i o n s  

be u n d e r t a k e n .

T h i c k  seam m i n i n g  me th o ds  which  have  become e s t a b l i s h e d  i n  

c o u n t r i e s  t h r o u g h o u t  the  w o r l d  a r e  i d e n t i f i e d .  They  a r e  

c l a s s i f i e d  in t erms  o f  two c r i t e r i a ,  namely  an e x t r a c t e d  seam 

h e i g h t  and r o o f  s t r a t a  b e h a v i o u r ,  wh ic h  t a k e  the form o f  a 

3 x 3 m a t r i x .  The g e o l o g i c  and ec on om ic  c h a r a c t e r i s t i c s  and 

r e q u i r e m e n t s  o f  e a c h  o f  the  methods  a r e  e v a l u a t e d  and 

t a b u l a t e d  w i t h  l o c a l  g e o l o g i c  and e co n o m i c  c o n d i t i o n s  f o r  

l a t e r  c o m p a r i s o n .



Much of: t h e  i n f o r m a t i o n  r e q u i r e d  c o n c e r n i n g  g e o l o g i c  

c o n d i t i o n s  in  t h e  12 c o a l f i e l d s  whi ch  c o n t a i n  t h i c k  seam  

r e s e r v e s  was n o t  a v a i l a b l e  a t  the  b e g i n n i n g  o f  t h i s  s t u d y .  

C o n s e q u e n t l y ,  an e x t e n s i v e  f i e l d  i n v e s t i g a t i o n  was u n d e r t a k e n  

t o  a s s e s s  t h e s e  c o n d i t i o n s .  I t  h as  been  r e s t r i c t e d  t o  t h o s e  

c o a l f i e l d s  w here  t h e  e c on o mi c  p o t e n t i a l  f o r  i n t r o d u c i n g  t h i c k  

scam m i n i n g  m e t h o d s  e x i s t s .  T h e s e  c o a l f i e l d s  a r e  t h e  

S p r i n g s - V i s c h k u i l - W i t b a n k  C o a l f i e l d ,  t h e  H i g h v e l d  C o a l f i e l d ,  
t h e  S o u t h  Rand C o a l f i e l d  and t h e  V c r e e n i g i n g - S a s o l b u r g  

C o a l f i e l d ,

I n f o r m a t i o n  p e r t a i n i n g  t o  g e o l o g i c  c o n d i t i o n s  i n  t h i c k  seam  

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

t o  t h a t  p e r t a i n i n g  t o  t he  g e o l o g i c  c h a r a c t e r i s t i c s  and  

r e q u i r e m e n t s  o f  e s t a b l i s h e d  t h i c k  seam m i n i n g  m e t h o d s .  

C om p a r i s o n s  a r e  made b e t w e e n  t h e s e  two s e t s  o f  I n f o r m a t i o n  t o  

i d e n t i f y  me th o ds  w h i c h  a r e  f e a s i b l e  t e c h n i c a l l y  in  e a c h  o f  

t h e s e  r e g i o n s .  However ,  a number o f  p r a c t i c a l  p r o b l e m s  a r e  

a s s o c i a t e d  w i t h  i m p l e m e n t i n g  t h e s e  m e t h o d s .  For e x a m p l e ,  t h e  

e f f e c t  o f  a m i n i n g  method on o v e r l y i n g  m i n e a b l e  s e a m s ,  

a v a i l a b l e  m a r k e t s  f o r  c o a l  and s o u r c e s  o f  s t o w i n g  m a t e r i a l .  

T hos e  m e t ho d s  w h i ch  a r e  p r a c t i c a l  e v e n  in  t h e  l i g h t  o f  s u c h  

p r o b l e m s  a r e  i d e n t i f i e d  and t h e i r  eco no mi c  v i a b i l i t y  i s  

a s s e s s e d .  T h i s  a s s e s s m e n t  i s  b a se d  on c o m p a r i s o n s  b e t w e e n  

t h e  e c o n o m i c s  o f  t h e s e  methods  and t h e  e c o n o m i c s  o f  m i n i n g  

m e t ho d s  c u r r e n t l y  e mp lo ye d  in m o d e r a t e l y  t h i c k  ( 2 - 4  m) s e a m s  

in  S o u t h  A f r i c a .

An e x a m i n a t i o n  o f  t , e  p r a c t i c a l  p r o b l e ms  h i g h l i g h t e d  t h e  need  

t o  i n v e s t i g a t e  two a n c i l l a r y  a r e a s  i f  t h i s  t h e s i s  i s  t o  

a c h i e v e  i t s  a i m.  Tnosu a r e  t i e  u se  o f  power s t a t i o n  a s h  a s  a 

s t o w i n g  m a t e r i a l  and t h e  i n f l u e n c e  o f  m a s s i v e  d o l e r i t e  s i l l s  

in thn s u p e r i n c u m b e n t  s t r a t a  on t h i c k  seam min ing  m e t h o d s  and 

o p e r a t i o n s .  R e s e a r c h  i n t o  power s t a t i o n  a s h  has  r e v e a l e d  

t h a t  i t  has  s e l f - c e m e n t i n g  p r o p e r t i e s  when mixed w i t h  w a t e r .  
T h i s  f e a t u r e  i s  e x t r e m e l y  a d v a n t a g e o u s  when a s h f i l l  i s  

i n c o r p o r a t e d  i n t o  bord and p i l l a r  b as e d  m in i ng  m e t h o d s .  The  

l a t e r a l  c o n f i n e m e n t  p r o v i d e d  by t he  a s h f i l l  t o  c o a l  p i l l a r s



i n c r e a s e s  t h e i r  s t r e n g c n  and ,  d e p e n d i n g  on d e p t h  and s eam  

t h i c k n e s s ,  e n a b l e s  an a d d i t i o n a l  5 to  30 p er  c e n t  o f  t h i c k  

seam r e s e r v e s  to  be e x t r a c t e d .

I n v e s t i g a t i o n s  have  r e v e a l e d  t h a t  d o l c r i t o  s i l l s  g r e a t e r  then  

30 m t h i c k  can b r i d g e  o v e r  s p an s  in  e x c e s s  o f  s e v e r a l  hundred  

m e t r e s .  A c o m b i n a t i o n  o f  s t r a t a  c o n t r o l  and e c on o mi c  

c o n s i d e r a t i o n s  d i c t a t e s  t h a t  when min i ng  me th o ds  wh ich  r e s u l t  

i n  c a v i n g  o f  t h e  r o o f  s t r a t a  a r e  emplo ye d,  s u c h  s i l l s  s h o u l d  

be i n d u c e d  t o  f a l l  d u r in g  t h e  i n i t i a l  s t a g e s  o f  m i n i n g .  

Ho we ve r ,  t he  p a n e l  w i d t h s  t y p i c a l  o f  many t h i c k  seam m i n i n g

m e t h o d s  a r e  i n s u f f i c i e n t  t o  i n d u c e  f a i l u r e .  C o n s e q u e n t l y ,  
m a s s i v e  d o l e r i t e  s i l l s  s i g n i f i c a n t l y  i n f l u e n c e  t h e  p o t e n t i a l  

o f  t h e s e  m e t h o d s .  A p o s s i b l e  s o l u t i o n  t o  t h i s  p r o b l em  i s  t o  

i n d u c e  f a i l u r e  o f  a s i l l  by e x t r a c t i n g  an u pper  c o a l  s eam o r  

c o a l  h o r i z o n  p r i o r  t o  t h e  i n t r o d u c t i o n  o f  t h i c k  seam m i n i n g  

m e t h o d s .

I t  i s  c o n c l u d e *  thu» s o s t  e s t a b l i s h e d  t h i c k  seam m e t h o d s  t h a t  

a c h i e v e  v e r y  h i g h  p e r c e n t a g e  e x t r a c t i o n  ( 70 p e r  c e n t )  a r e  

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

c a p i t a l  c o s t ,  low r a t e  o f  p r o d u c t i o n  and low p r o d u c t i v i t y .  

W i th  t he  e x c e p t i o n  o f  s t o p e  m i n i n g ,  v i a b l e  t h i c k  seam m i n i n g  

m e t h o d s  t end t o  be b as e d  on methods  u s e d  p r e s e n t l y  t o  e x t r a c t  

l o c a l  m o d e r a t e l y  t h i c k  ( 2 - 4  m) s e a m s .  The o v e r a l l  p e r c e n t a g e  

e x t r a c t i o n  t h a t  c o u l d  be a c h i e v e d  a t  p r e s e n t  u s i n g  t h o s e  

v i a b l e  m e t ho d s  w h i c h  m a i n t a i n  t h e  i n t e g r i t y  o f  t he  r o o f  

s t r a t a  t y p i c a l l y  r a n g e s  from *0 t o  SO p e r  c e n t ,  w h i l e  40 t o  

70 p e r  c e n t  o v e r a l l  e x t r a c t i o n  c o u l d  be a c h i e v e d  u s i n g  

m e t h o d s  w h i c h  r e s u l t  in c a v i n g  o f  the r o o f  s t r a t a .

An s u c h ,  r e s e a r c h  : \ n l i n g s  p r e s e n t e d  in t h i s  t h e s i s  p r o v i d e  

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

e x t r a c t i o n  in t h i c k  s c a n s  under p r e s e n t  r e l a t i v e l y  r e s t r i c t e d  

e c o n o m i c  c o n d i t i o n s .  T h o s e  f i n d i n g s  can a l s o  be a p p l i e d  t o  

i n c r e a s i n g  f u r t h e r  the o v e r a l l  p e r c e n t a g e  e x t r a c t i o n  o f  t h i c k  
s c a n s  a s  and when econ omi c  c o n d i t i o n s  i mp r o v e .
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CHAPTER 1

THE STATUS OF COAL IN THE SOUTH AFRICAN ECONOMY

1"! I n t r o d u c t ion

ng the  l o ^ t  d o c a d o  tne  r e a l i z a t i o n  t h a t  o i l  r e s e r v e s  a r e
a p p r o a c h i n g  d e p l e t i o n ,  combined  w i t h  r e l a t e d  o i l  p r i c e

i n c r e a s e s  and tne l a c k  o f  s i g n i f i c a n t  p r o g r e s s  i n  d e v e l o p i n g
a l t e r n a t i v e  s o i r e e s  o f  e n e r g y ,  has  r e s u l t e d  in  renewed

i n t e r e s t  in c o a l  a s  an e n e r g y  s o u r c e .  C o n s e q u e n t l y ,  p l a n s

t o r  t h e  e x p a n s i o n  o f  c o a l  p r o d u c t i o n  c a p a c i t y  a r e  u n i v e r s a l ,

w i t h  w o r l l  p r o d u c t i o n  e x p e c t e d  to d o u b l e  b e f o r e  t h e  end o f  
the  c e n t u r y .

V i e w i n g  t he  S o . t h  A f r i c a n  c o a l  m i n i n g  i n d u s t r y  a g a i n s t  t h i s  

b a c k gr ou n d,  a u m be r  o f  i m p o r t a n t  d i f f e r e n c e s  a r a  s e e n ,  i n  
p a r t i c u l a r ,  t h e  e c o n o m i c s  o f  c o a l  m in i ng  and t h e  u t i l i z a t i o n  

o f  c o a l  in  So ut h  A f r i c a  a r e  s i g n i f i c a n t l y  d i f f e r e n t  to  t h o s e  

a s s o c i a t e d  w i t -  o t h e r  s o m i - d c v e l o p c d  a n i  d e v e l o p e d  c o u n t r i e s .  
An a p p r e c i a t i o n  o f  t h e s e  r a t h e r  u n i q u e  f a c t o r s  i s  an  

e s s e n t i a l  p r e r e q u i s i t e  f o r  c o n d u c t i n g  r . s e a r c h  i n t o  c o a l  
p r o d u c t i o n  i n  Couth A f r i c a .

The P r a s e s t  U1 1 M z a j : i o n  _of  Coal

C oi l  i s  Sou th  A f r i c a ' s  p r i m a r y  s o u r c e  o f  e n e r g y ,  s u p p l y i n g  

a p p r o x i m a t e l y  "3 p"r r e n t  o f  t h e  c o u n t r y ' s  e n e r g y  r e q u i r e -  

a o n l s .  A p p r o x i m a t e l y  9 3 p e r  c e n t  o f  South  A f r i c a ' s  e l e c t r i  

c i t y  i s  ion- r a t ' d  by means o f  c o a l - f i r e d  power s t a t i o n s .  i 
1 9 8 0 , a l m o s t  4" per  c e n t  o f  t he  a n n u a l  s a l e a b l e  c o a l  

p r o d u c t i o n  o f  1 IS m i l l i o n  t o n n e s  was c a p l o ' c d  i n  e l e c t r i -  
"1 ty j "n e  c a t  i o " .



urbnLr 25 p e r  o f  the  a n n u a l  c o a l  p r o d u c t i o n  was

e x p o r t e d .  T h e s e  e x p o r t s  were v a l u e d  a t  687 m i l l i o n  r a n d s ,  

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

c o a l  L i q u e f a c t io n  p l a n t s  consumed o v e r  11 p e r  c e n t  o f  the
193U c o a l  p r o d u c t i o n .  T h i s  u t i l i z a t i o n  o f  c o a l  n o t  o n l y

s u p p l e m e n t s  t h e  c o u n t r y ' s  l i q u i d  p e t r o l e u m  i mport  n e e d s ,  b u t
i s  a l s o  a s o u r c e  o f  c h e m i c a l  f e e d s t o c k s  f o r  many o t h e r  
i n d u s t r i e s .

O b v i o u s l y ,  c o a l  h as  c o n t r i b u t e d  c o n s i d e r a b l y  t o  the  e c o n o m i c
d e v e l o p m e n t  o f  South  A f r i c a .  T h i s  c o n t r i b u t i o n  i s

s i g n i f i c a n t l y  d i f f e r e n t  to  t h a t  o f  c o a l  in o t h e r  c o u n t r i e s
t h r o u g h o u t  t h e  w o r l d .  For e x a m p l e ,  i n  1977  the  wo rl d  a s  a

whol e  g e n e r a t e d  o n l y  32 p e r  c e n t  o f  i t s  e n e r g y  r e q u i r e m e n t s
from c o a l  ( P e t e r s  and S c h i l l i n g ,  1 9 7 8 )  w h i l s t ,  g e n e r a l l y ,
c o a l  l i q u e f a c t i o n  p l a n t s  e l s e w h e r e  a r c  s t i l l  a t  an

e x p e r i m e n t a l  s t a g e ,  F u r t h e r m o r e ,  S o ut h  A f r i c a  i s  c u r r e n t l y
the s e c o n d  l a r g e s t  e x p o r t  r o f  s t e a m  c o a l  ( G r a n v i l l e  and

Murray,  1979)  and t he  , r t h  l a r g e s t  e x p o r t e r  o f  b l a c k  c o a l  
in  t h e  w o r l d .

3 M ^ y e l o p m e n t  o f  the  S o u t h  A f r i c a n  Coal  
Mi ni ng  I n d u s t r y

In o r d e r  to e v a l u a t e  th^ f u t u r e  r o l e  o f  c o a l  in t he  S o ut h

A f r i c a n  economy i t  i s  n e c e s s a r y  to r e v i e w  b r i e f l y  t h o s e

f a c t o r s  which have  r e s u l t e d  in the  p r e s e n t  i m p o r t a n c e  o f  
c o a l .

S o . t h  A f r i c a ' s  v e r y  l a r g o  d e p e n d e n c e  on c o a l  a s  a s o u r c e  o f  

on.-rgy a r o s e  p r i m a r i l y  b e c a u s e  the p i t h e a d  p r i c e  o f  c o a l  in  
t h i s  c o u n t r y  has  a l w a y s  been a mo n gs t  the  l o w e s t  o f  any  

s e n - d e v e l o p e d  or  d e v e l o p e d  c o u n t r y  i n  the  w o r l d .  m  1 9 7 4  

the a v e r a g e  p i t h e a d  p r i c e  o f  b i t u m i n o u s  c o a l  ranged from 

R2,350 t o  R 2, 580  p e r  t o n n e ,  w h i l s t  i n  1978 i t  ranged from



R ' , 5 3 j  bo R7 , 760  p e r  bonne.  In c o m p a r i s o n ,  bhe a v e r a g e  

p i o ^ u c b i o n  c o s b  o f  c o a l  p ro du ced  in  France i n  1977 and i n

B t i b a i n  in 1978 was  o f  bhe o r d e r  o f  R45,50 (Jamme, 1978)  and
R4 3,50 ( K e r sb a n ,  1 9 7 9 ) ,  r e s p e c b i v e l y .

A c o m b i n a t i o n  o f  g e o l o g i c  and e c o n o m i c  f a c t o r s  a c c o u n t  f o r  
tnc  low p r i c e  o f  S o u t h  A f r i c a n  c o a l .  G e n e r a l l y ,  c o a l  

d e p o s i t s  a r e  e x t e n s i v e ,  t h i c k ,  s h a l l o w ,  and f l a t  d i p p i n g  w i t h  

good r o o f  c o n d i t i o n s ,  and a re  t h u s  s u i t e d  t o  t he  bord and 

p i . l s r  method o f  m i n i n g .  B e c a u s e  t h i s  mining method l e a v e s  

\ -oal  P i l l a r s  to  s u p p o r t  t he  s u p e r i n c u m b e n t  s t r a t a ,  t h e  c o s t  

o f  a r t i f i c i a l  s u p p o r t  i s  m i n i m a l ,  in a d d i t i o n ,  t h e s e  p i l l a r s  
p r e v e n t  s u r f a c e  s u b s i d e n c e  and s o  t h e r e  i s  no need t o

p u r c h a s e  s u r f a c e  r i g h t s  o r  t o  pay c o m p e n s a t i o n  f o r  m in i ng

i n du ce d  s u r f a c e  damage .  T h i s  method o f  min i ng  a l s o  o f f e r s  
g r v u t  o p e r a t i o n a l  f l e x i b i l i t y  a nd ,  c o n s e q u e n t l y ,  in  

c o - ' u n c t i o n  w i t h  a c h e a p  an 3 p l e n t i f u l  l a b o u r  s u p p l y ,  i t  was  
w i . v . y  a d o p te d  anu r e f i n e d  by e a r l y  mining o p e r a t i o n s  and 
r e s u l t e d  in v e r y  c h e a p  c o a l .

Thv p r o d u c t i o n  o f  c h ea p  c o a l  meant  t h a t  e n e r g y  was a l s o  

p rod uced  c h e a p l y .  The i n t r o d u c t i o n  o f  p r i c e  c o n t r o l  i n  1950  

e n s u r e d  t n a t  the c h e a p  e n e r g y  p o l i c y  was mains ned i n  o r d e r  

t o  promote  e co n o m i c  d e v e l o p m e n t .  The p o l i c y  was aimed  

p a r t i c u l a r l y  a t  e n s u r i n g  t he  s u r v i v a l  o f  the  d e v e l o p i n g  g o l d  

m i n i n g  i n d u s t r y ,  an i m p o r t a n t  s o u r c e  o f  f o r e i g n  e x c h a n g e  b u t  

u v e r y  l a r g e  co ns umer  o f  e n e r g y  w h i c h ,  t o d a y ,  i s  the  b ack bo ne  
o i  t ne  Sou th  A f r i c a n  economy,

u i i r t j n u t c l y  tn- n e t n o u  used to  d e t e r m i n e  t h e  c o n t r o l l e d  
p r i c e  o f  c o a l  r e s u l t e d  in an a r t i f i c i a l l y  low c o a l  p r i c e ,  and
Chi;  h id  a v e r y  d e t r i m e n t a l  e f f e c t  on the  growt h o f  t h e  c o a l  

i n : : 4t r y .  Th'r c o a l  p r i c e  was b a s e d  on a s ampl e  o f  m i n e s  and  
d o t  . - m i n e d  to  oc t nut  p r i c e  which c o v e r e d  t he  c o s t  o f  

p r o d u c t i o n  and g ave  a r e t u r n  o f  1 2 , 5  p er  c e n t  on t he  

l e p r c c i u t c d  c a p i t a l  v a l u -  o f  t h e  mi nes  s a mp l ed .  T h i s  meant  

t h n t  a s m a l l e r  r e t u r n  on c a p i t a l  i n v e s t e d  was c a l c u l a t e d  f o r  
a mine a t  i t  n o can e  o l d e r .  However ,  t he  c a p i t a l  c o s t s  to



------     — - I ', _  3::-^ ,; : , ,

J

R ' , 3  35 t o  R7 , 760  p e r  t o n n e ,  i n  c o m p a r i s o n ,  t he  a v e r a g e  

p r o d u c t i o n  c o s t  o f  c o a l  produced  i n  Prance  i n  1977 and i n  

B r i t a i n  in 1978 was  o f  the  o r d e r  o f  R45,50  (Jamme, 1 9 7 8 )  and 
R 4 i , 5 0  ( K c r s t a n ,  1 9 7 9 ) ,  r e s p e c t i v e l y .

A c o m b i n a t i o n  01 g e o l o g i c  and e co n o m i c  f a c t o r s  a c c o u n t  f o r  
tne low p r i c e  o f  S o u t h  A f r i c a n  c o a l .  G e n e r a l l y ,  c o a l  

d e p o s i t s  a r e  e x t e n s i v e ,  t h i c t ,  s h a l l o w ,  and f l a t  d i p p i n g  w i t h  

goon t o o t  c o n d i t i o n s ,  and a r e  t h u s  s u i t e d  to  t h e  bord and  

P i l l a r  method o f  m i n i n g .  B e c a u s e  t h i s  min i ng  method l e a v e s  

c o a i  p i l l a r s  to s u p p o r t  t he  s u p e r i n c u m b e n t  s t r a t a ,  t he  c o s t  

o .  a r t i f i c i a l  s u p p o r t  i s  m i n i m a l .  In a d d i t i o n ,  t h e s e  p i l l a r s  
p r e v e n t  s u r f a c e  s u b s i d e n c e  and s o  t h e r e  i s  no need t o  

p u r c h a s e  s u r f a c e  r i g h t s  or  t o  pay c o m p e n s a t i o n  f o r  m i n i n g  

i nduced  s u r f a c e  damage.  T h i s  method o f  min i ng  a l s o  o f f e r s  

g i v ^ t  o p e r a t i o n a l  f l e x i b i l i t y  and ,  c o n s e q u e n t l y ,  in  

c o n j u n c t i o n  w i t h  a c h e a p  a n l  p l e n t i f u l  l a b o u r  s u p p l y ,  i t  was  
w i i v i y  a d o p tc u  and r e f i n e d  by e a r l y  mini ng  o p e r a t i o n s  and  
r e s u l t e d  i n  v e r y  c h e a p  c o a l .

The p r o d u c t i o n  o f  cheap c o a l  meant  t h a t  e n e r g y  was a l s o  

pro .wood u h e a p i y .  The i n t r o d u c t i o n  o f  p r i c e  c o n t r o l  i n  1950  

e n t e r e d  t h a t  the  c h e a p  o n e r #  p o l i c y  was m a i n t a i n e d  in o r d e r  
t o  promote  e c o n o m i c  d e v e l o p m e n t .  The p o l i c y  was aimed  

p a r t i c u l a r l y  a t  e n s u r i n g  t he  s u r v i v a l  o f  t he  d e v e l o p i n g  g o l d  

m in i ng  i n d u s t r y ,  an i m p o r t a n t  s o u r c e  o f  f o r e i g n  e x c h a n g e  b u t

,  v ar y  l a r g e  con sumer  o f  e n e r g y  w h i c h ,  t o d a y ,  i s  the  b ackbo ne  
of tno a o u t h  A f r i c a n  economy,

: . ' n : ) r t u n a t o l y  th-- method used t o  d e t e r m i n e  the c o n t r o l l e d  

p r i c e  o f  c o a l  r e s u l t e d  in an a r t i f i c i a l l y  low c o a l  p r i c e ,  and 

t h . s  h a )  a v e r y  d e t r i m e n t a l  e f f e c t  on the growt h o f  t he  c o a l  
i". : . s t r y .  The c o a l  p r i c e  was b a s e d  on a sampl e  o f  m i n e s  and 

k t . c o i n e d  to  ae t e i t  p r i c e  which c o v e r : d  the c o s t  o f  

p r o i i ^ t i o n  and g av e  a r e t u r n  o f  1 2 , 5  per c e n t  on t he  

l e p r e c i a t e d  c a p i t a :  v a l e  o f  the  mines  s amp le d .  T h i s  meant  

t h a t  a s m a l l e r  r e t u r n  on c a p i t a l  i n v e s t e d  was c a l c u l a t e d  f o r  
o mine a s  i t  became o l d e r .  However ,  the  c a p i t a l  c o s t s  t o



The c o a l  p r i c ee s t a b l i s h  a new mine c o n t i n u e d  to  i n c r e a s e .  

was t o o  low to  c o v e r  t h o s e  i n c r e a s i n g  c o s t s  and s o  f ew new 

m in es  were  e s t a b l i s h e d .  Thus ,  t h e  c o a l  p r i c e  c o n t i n u e d  t o  be 

b a s e d  on the c a p i t a l  v a l u e  o f  o l d  m i n e s  w i t h  t he  r e s u l t  t h a t  

t h e  c a p i t a l  employ ed  p er  a n n u a l  t onne  o f  p r o d u c t i o n ,  a f t e r  

d e p r e c i a t i o n ,  was c a l c u l a t e d  t o  be l e s s  each  t im e  the  c o a l  

p r i c e  was r e v i e w e d .  For e x a m p l e ,  Wassenaar  ( 1 9 7 7 )  r e p o r t s  

t h a t  i n  1957 t h i s  f i g u r e  was c a l c u l a t e d  t o  be R 3 , 3 0  w h i l s t  i n  

1976 i t  was c a l c u l a t e d  t o  bo o n l y  R 2 , 5 8 .  However ,  t he  

c a p i t a l  c o s t  o f  e s t a b l i s h i n g  a new mine in 1976 was in  t h e  

o r d e r  o f  RcO p e r  a n nu al  t o nne  o f  p r o d u c t i o n ,  T h e r e f o r e ,  i t  

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

E l e c t r i c i t y  S u p p l y  Commiss ion (Escom) power s t a t i o n s  t h r o u g h  
c o s t  e s c a l a t i o n  c o n t r a c t s ,  o n l y  two now c o l l i e r i e s  were  

s t a b l i s h o d  f o r  d o m e s t i c  c o a l  s u p p l y  b e t w e e n  1954 and 1 9 7 7 .  
r a m v i l l e ,  1 9 7 9 ,  p e r s o n a l  c o m m u n i c a t i o n ) .

B e s i d e s  e f f e c t i v e l y  p r e v e n t i n g  t h e  e x p a n s i o n  o f  t h e  c o a l  
m in i ng  i n d u s t r y ,  t h e  low c o a l  p r i c e  meant  t h a t  t h e  bord and  

p i l i a r  m i n i n g  method was t h e  o n l y  e c o n o m i c a l l y  v i a b l e  method  

f o r  m i n i n g  t h e  l a r g e ,  low g r a d e ,  c o a l f i e l d s  i n  t h e  T r a n s v a a l  
and Orange Fr ee  S t a t e ,  w h i c h  a c c o u n t  f o r  o v e r  85 p e r  c e n t  o f  

t h e  c o u n t r y ' s  c o a l  p r o d u c t i o n .  At  s h a l l o w  d e p t h  and m o d e r a t e  

seam t h i c k n e s s  t h i s  m in i n g  method i s ,  e v e n  t o d a y ,  d i f f i c u l t  

t o  improve on f o r  e f f i c i e n c y ,  c o s t  e f f e c t i v e n e s s  and 

p e r c e n t a g e  e x t r a c t i o n .  However ,  as t he  d e p t h  o f  min i ng  
a n d / o r  scam t h i c k n e s s  i n c r e a s e d ,  nord and p i l l a r  m i n i n g  

t e y u i t e d  in a r a p i d  d e c r e a s e  in p e r c e n t a g e  e x t r a c t i o n ,

P i g .  1. In a d d i t i o n ,  r e s e r v e s  in seams a d j a c e n t  t o  bord and  
p i l l s r  w o r k i n g s  were  o f t e n  s t e r i l i z e d  due to a d v e r s e  

i n t e r a c t i o n  c o n s e q u e n t  upon l e a v i n g  p i l l a r s .  S e l e c t i v e  

m i n i n ,  was a l s o  p r a c t i c e :  e x t e n s i v e l y ,  w i t s  o n l y  t he  h i g h e r  

g r a d e  n c i a s  and h o r i z o n s  w i t h i n  scams b e i n g  e x t r a c t e d  t o  
maximi se  r e v e n u e  a n )  to  a v o i d  a d d i t i o n a l  wa sh ing  c o s t s .
Thus ,  the o v e r a l l  p e r c e n t a g e  e x t r a c t i o n  which h as  been  

a c n i c v o d  on many c o l l i e r i e s  to  d a t e  i s  a s  low as  2 0  p e r  c e n t .
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i h e  c h e a p  p r i c e  o f  c o a l ,  and i t s  w id e s p r e a d  d i s t r i b u t i o n ,  

a l s o  r e s u l t e d  in  much w a s t e f u l  u s a g e  o f  c o a l - d e r i v e d  e n e r g y ,  

and l e d  to th e  v ie w  t h a t  th e  R e p u b l i c ' s  c o a l  r e s e r v e s  w ere  

i n e x h a u s t i b l e .  T h e r e f o r e ,  i t  was n ot  s u r p r i s i n g  t h a t  th e  
c o a l  A d v i s o r y  B o a r d ' s  1969 r e p o r t  (van Rensburg e t  a l , 1 9 6 9 )  

( . c o a te d  much c o n c e r n  when i t  c o n c lu d e d  t h a t  the  amount o f  

e x t r a c c a b l e  b i t u m i n o u s  c o a l  under  th e  then  p r e v a i l i n g  

t e c h n o l o g i c a l  and ec o n o m ic  c o n d i t i o n s  was 12  619 m i l l i o n  

t o n n e s ,  w h ich  was v e r y  much s m a l l e r  than o r i g i n a l l y  t h o u g h t ,  

and in d e ed  n o t  i n e x h a u s t i b l e .  The c o n c e r n  e x p r e s s e d  in  t h e  

r e p o r t  a t  t h e  low p e r c e n t a g e  e x t r a c t i o n  o f  c o a l  a t  m ost  

c o l l i e r i e s ,  and the  u r g e n t  need to  c o n s e r v e  c o a l ,  l e d  t o  t h e  

a p p o in tm e n t  in  1970 o f  th e  Commission o f  Enquiry  i n t o  th e  

^ o a l  R e s o u r c e s  o f  t h e  R e p u b l i c  o f  South  A f r i c a ,  b e t t e r  known 
a s  th e  P e t r i e *  Commission ( P e t r i c k  e t  a l , 1 9 7 5 ) ,

i n i s  c o m m is s io n  c o n d u c t e d  a c o m p r e h e n s i v e  com puter  b a s e d  
a n a l y s i s  o f  t h e  c o a l  r e s o u r c e s  o f  the  c o u n t r y  b a s e d  on 

1 9 . / 7 3  o o r c h o l c  i n f o r m a t i o n ,  and c o n c lu d e d  t h a t ,  under  

p r e v a i l i n g  o r  s l i g h t l y  improved econom ic  and t e c h n o l o g i c  
c o n d i t i o n s ,  24 915 m i l l i o n  t o n n e s  o f  th e  81 274 m i l l i o n  

t o n n e s  o f  i n - s : t u  m in e a b l e  b i t u m i n o u s  c o a l  were e x t r a c t a b l e .  
Th^c i s ,  o n l y  3 1 per  c e n t  o f  i n - s i t u  c o a l  r e s e r v e s  w ere  

e c o n o m i c a l l y  and t e c h n o l o g i c a l l y  r e c o v e r a b l e  a t  th e  t i m e ,  

c o n c e r n  was a l s o  e x p r e s s e d  a t  th e  ' s h o c k i n g l y  low' v o l u m e t r i c  

e x t i n c t i o n  ( i n  som% ^ x t r ^ n e  c a s e s  amounting to  l o s s  than  1 0  

p er  c e n t )  t h a t  was c i n g  a c h i e v e d  in most  South  A f r i c a n  

U i l i n r i o s ,  I t  was c o n c l u d e d  t h a t  r e s e r v e s  wore e x h a u s t i b l e , 
and t h a t  a s  a r e s u l t  o f  th e  1 9 7 ,  o i l  c r i s i s ,  d o m e s t i c  demand'  
f o r  c o a l  w o u l l  be c o n s i d e r a b l y  g r e a t e r  than was p r e v i o u s l y  
e s t i m a t e d ,

rn.' c o m m is s io n  a l s o  c o n c l u d e d  t h a t  the low p r i c e  o b t a i n e d  f o r  
c o a l  was the p r i n r i n a l  r e a so n  f o r  the v e r y  low p e r c e n t a g e  

e x t r a c t i o n .  W h i l s t  p r o v en  t e c h n o l o g y  e x i s t e d  fo r  a c h i e v i n g  
h ig h  P e r c e n t a g e  e x t r a c t i o n ,  such  m in ing s y s t e m s  r e q u i r e d  

in a /y  c a p i t a l  e x p e n d i t u r e  fo r  up to two or  t h r e e  y e a r s  p r i o r  

to p r o d u c t i o n .  However,  c a p i t a l  was s c a r c e  and c o u l d  o n l y  be
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o b t a i n e d  a t  h ig h  i n t e r e s t  r a t e s .  S i n c e  r e t u r n  on i n v e s t m e n t  

was d e l a y e d  and p o o r ,  due to  low c o a l  p r i c e s ,  t h e s e  v e n t u r e s  

w e i c  n o t  e c o n o m i c a l l y  v i a b l e .  C o n s e q u e n t l y ,  the  C om m iss ion  

recommended t h a t  the  w h o le  s y s t e m  o f  p r i c e  c o n t r o l  f o r  th e  

m in in g  i n d u s t r y  bo r e v i s e d ,  t h a t  the p r i c e  o f  c o a l  be  

s u b s t a n t i a l l y  i n c r e a s e d  in o r d e r  t o  a l l o w  much n eed ed  

e x p a n s i o n  in c o a l  m in in g  p r o d u c t i v e  c a p a c i t y ,  t h a t  s t e p s  be  

ta k e n  t o  e n a b l e  c o a l  m in in g  co m p a n ie s  t o  o b t a i n  th e  s u r f a c e  

l i g h t s  t o  c o a l - b e a r i n g  land  a t  r e a s o n a b l e  p r i c e s ,  ( t o  

e n c o u r a g e  h i g h  p e r c e n t a g e  e x t r a c t i o n ) ,  and t h a t  a l l  p o s s i b l e  
s t e p s  be ta < e n  to  e l i m i n a t e  th e  w a s ta g e  o f  c o a l .

Mviny o f  th e  C o m m i s s i o n ' s  recom m end at ion s  w ere  im p le m e n te d ,  

method o f  d e t e r m i n i n g  c o a l  p r i c e s  was r e v i s e d  and p r i c e s  

b i v c  b een  i n c r e a s e d  by o v e r  300 p er  c e n t  d u r in g  t h e  l a s t  f i v e  

y e a r s .  Grade A c o a l  ( 2 8 , 5  X J /k g )  now s e l l s  f o r  R l l , 4 1 5  p e r  

to n n e  and Grade D c o a l  ( 2 5 , 5  X J / t g )  s e l l s  f o r  R l 0 , 2 0 0  p e r  

t o n n e .  W h i l s t  t h e  im m ediate  e f f e c t  o f  h i g h e r  c o a l  p r i c e s  h as  

been  an i n c r e a s e  in o u t p u t  from e s t a b l i s h e d  c o l l i e r i e s ,  t h e s e
p r i c e s  have  a l s o  e n a b l e d  some c o l l i e r i e s  to  g i v e

c o n s i d e r a t i o n  t o  e m p lo y i n g  a l t e r n a t i v e  m in in g  m ethods  to  bord  

a n l  p i l l a r  m i n i n ;  in o c i c r  to  i n c r e a s e  p e r c e n t a g e  e x t r a c t i o n .

In p a r t i c u l a r ,  p i l l a r  e x t r a c t i o n  and l o n g w a l l  m in in g  a r e  

b r g i n n i n ;  t o  be u t i l i z e d  in m o d e r a t e l y  t h i c k  ( 2 - 4  m ) ,  low  

g r i d e  c o a l  s c a m s .  C av ing  o f  the  su p e r in c u m b e n t  s t r a t a  c a n  be  
t o ! e r s t . '  I b e c a u s e  th e  h i o h c r  c o a l  p r i c e  p e r m i t s  m in in g  

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

compenn-,te  f o r  s u r f  i r e  dnmagn. The h i g h e r  c o a l  p r i c e  o f f s e t s  

th e  a d d i t i o n a l  c o s t  o f  a r t i f i c i a l  s u p p o r t  a s s o c i a t e d  w i t h  

T : l M r  e x t r a c t i o n  an I has  p e r m i t t e d  the  i n t r o d u c t i o n  o f  

c o n t i n u o u s  n .n ^ r s  on i 1 i n i t e d  b a s i s .  The r a p i d  r a t e  o f  

o i l l a r  e x t r a c t i o n  a c h i c ; c l  by t h e s e  m a c h in es  m i n i m i s e s  s t r a t a
c o n t r o l  p r o / l e n u ,  t h e r e b y  s i g n i f i c a n t l y  i n c r e a s i n g  th e
s n c c c s s  and p r o d u c t : / i t y  o f  su c h  o p e r a t i o n s .

A total of five longwall installations have been commissioned 
in moderately thick low grade coal seams since 1 9 : 5 .  Two o f



t h e s e  i n s t a l l a t i o n s  a r e  l o c a t e d  in  long  e s t a b l i s h e d  

c o l i i ^ i i L s  where a c o m b in a t i o n  o f  weak r o o f ,  m o d e ra te  seam  

t,H\_h.ni..T., and d e p t h  make bord and p i l l a r  m in ing  an u n econ om ic  

p r o p o s i t i o n  b e c a u s e  o f  low p r o d u c t i o n ,  low la b o u r  

p r o d u c t i v i t y  and h i g h  w o rk in g  c o s t s .  C i o c t e  and W algreen  

(19*1)  r e p o r t  t h a t  in  t erm s  o f  c o s t  per  tonne o f  c o a l  

_ x t . i c t t d  tn c ^ c  lO n g w a l l  m ining o p e r a t i o n s  a r e  c u r r e n t l y  n o t  

. u o n o . n i i i l i y  z i a o l e  a s  oord and p i l l a r  m in i n g ,  p r i m a r i l y  

b e c a u s e  i n f l a t e d  e n g i n e e r i n g  c o s t s  have n e g a te d  s a v i n g s  in  
l a b o u r  and m in in g  c o s t s ,

H owever ,  th e  a u t h o r s  a l s o  n o te  t h a t  a v a l u e  s h o u l d  be 

a s s i g n e d  t o  th e  a d d i t i o n a l  p e r c e n t a g e  e x t r a c t i o n  o b t a i n e d  

from i c n g w a l l  m in in g  s i n c e ,  in th e  l o n g - t e r m ,  t h i s  a d d i t i o n a l  
c o a .  would h a v e  to  be o b t a i n e d  from a l t e r n a t i v e  s o u r c e s .

. n i s  a s p e c t  t o g e t n e r  w i t h  s a v i n g s  a c c r u i n g  from a r e d u c e d  
i r u i i  e x t e n t  o f  w o r k i n g s  i s  o f  most im p o rta n ce  when a 

c o l l i e r y  i s  th e  s o l e  s u p p l i e r  to  a l a r g e  u t i l i t y ,  suc h  a s  a 

power s t a t i o n  o r  l i q u e f a c t i o n  p l a n t ,  f o r  th e  l i f e  o f  t h e  

u t i l i t y .  R e c e n t  d e v e l o p m e n t ;  h i g h l i g h t  t h e s e  c o n s i d e r a t i o n s .  
D e s p i t e  u n c e r t a i n t i e s  c o n c e r n i n g  the  p r e s e n t  e c o n o m ic  

v i a b i l i t y  o f  l o n g w a l l  m in in g  a f u r t h e r  f i v e ,  and p o s s i b l y  

n i n e ,  ion-gw ail  i n s t a l l a t i o n s  w i l l  be c o m m is s io n e d  w i t h i n  the  
n e x t  f i v e  y e a r s  a t  two c o l l i e r i e s  w h ic h ,  co m b in e d ,  a r c  

r e g u i r e o  to  p r o d u c e  o v e r  17 m i l l i o n  to n n e s  o f  c o a l  p e r  annum 

f o r  a t  l e a s t  th e  n e x t  4.) y e a r s  to s u p p l y  f i x e d  l o c a l  m a r k e t s .

I t  i s  a p p a r e n t  t . i t  th e  e c o n o m ic s  o f  S o i t h  A f r i c a n  c o a l  

m i n i n ,  have improved s i g n i f i c a n t l y  s i n c e  th e  p u b l i c a t i o n  o f  

the P e t r i c k  J o m m iss iu n  R eport  in  1 9 7 5 .  However,  w h i l s t  

e s t a b l i s h e d  c o l l i e r y  o p e r a t o r s  may b e n e f i t  a s  a r e s u l t ,  t h e  

improved e c o n n n i c  s i t u a t i o n  i s  of  l i t t l e  b e n e f i t  in  

i e ' . . o p i n g  th e  b out  i A f r i c a n  c o a l  i n d u s t r y  u n l e s s  m a r k e ts  

o x i s t  in the  f u t u r e  f o r  the  i n c r e a s e d  c o a l  p r o d u c t i o n .  

T h e r e f o r e ,  th e  f u t u r e  r o l e  o f  c o a l  in the South  A f r i c a n  
economy n e e d s  to  be e v a l u a t e d  b e f o r e  any r e s e a r c h  i n t o  

im proving  l o c a l  c o a l  p r o d u c t i o n  can be T e s t i f i e d



^ ^  fhe Future Utilization of Coal

D e s p i t e  w i d e s p r e a d  e x p l o r a t i o n  f o r  o v e r  1 0  y e a r s ,  no

c o m m e r c ia l  q u a n t i t i e s  o f  p e tr o le u m  and n a t u r a l  g a s  have  been

1isLO\,,_r^d in  ^outh  A f r i c a ,  in  th e  i n t e r i m  the c o u n t r y ' s  o i l

I i t . ,  c o n t i n u e  to  be s u s c e p t i b l e  t o  i n c r e a s i n g  p r i c e s ,
s a n c t i o n s  and e m b a r g o e s ,  and the r a p i d  and u l t i m a t e
e x h a u s t i o n  o f  w o r ld  cru d e  o i l  r e s e r v e s ,  W ith o u t  th e

d e v e l o p m e n t  o f  b r e e d e r  t e c h n o l o g y ,  South  A f r i c a ' s  n u c l e a r

i L s ^ r , _ s  a r e  a l s o  an i n a d e q u a te  e n e r g y  s o u r c e  [Anon, 1 9 7 9 ) .

In a d d i t i o n ,  th e  d e v e l o p m e n t  o f  n u c l e a r  e n e r g y  s o u r c e s  i s
t h r e a t e n e d  by f e a r s  o f  the  l o n g - t e r m  p o l l u t i o n  h a z a r d s  o f

n u c l e a r  p o w er .  S o l a r  and o t h e r  a l t e r n a t i v e  s o u r c e s  o f  e n e r g y
a r c  s t i l l  in  t h e  e a r l y  s t a g e s  o f  d e v e l o p m e n t .  O b v i o u s l y ,

c o a l  must  c o n t i n u e  t o  remain  South A f r i c a ' s  p r im a r y  s o u r c e  o f  
e n e r g y .

t u r t n e r  c o n s i d e r a t i o n s  i n d i c a t e  t h a t  the  u t i l i z a t i o n  o f  c o a l  

f o r  th e  e c o n o m i c  d e v e lo p m e n t  o f  S ou th  A f r i c a  w i l l  i n c r e a s e  
d r a m a t i c a l l y  b e tw e e n  new and the  end o f  th e  c e n t u r y ]  Escom 

e x p e r t  an a v e r a g e  g r o w th  r a t e  o f  8 p e r  c e n t  up to  1 9 8 5 ,  and

6 , 5  p e r  c e n t  t h e r e a f t e r  (Snow & W L  1 9 8 0 ) .  T h i s  c o r r e s p o n d s  
t o  j  d o u b l i n g  o f  R scom 's  c o a l  r e q u i r e m e n t s  d u r in g  th e  n e x t  
l e c a u e  t o  a im o n t  95 m i l l i o n  to n n e s  p e r  annum. Two new 

g o v ern m en t  c o n t r o l l e d  c o a l  l i q u e f a c t i o n  p l a n t s ,  S a s o l  2 and

3, a r e  c u r r e n t l y  under  c o n s t r u c t i o n .  By 1985  t h e s e  two 
p l a n t s  w i l l  consume 27 m i l l i o n  to n n e s  o f  c o a l  p er  annum t o  

s u c u . y  a p p r o x i m a t e l y  W  p er  c e n t  o f  Sou th  A f r i c a ' s  l i q u i d  

f J d  n e e d s  ( S p i n ,  193 1 ) .  M a n s  f o r  an a d d i t i o n a l  l i g u o -  

^ c t i o n  p l a n t  t o  be f i n a n c e d  by i n d u s t r y  have  been announced, 
w h i l e  a d v a n c e d  p l a n n i n g  f o r  S a s o l  4 i s  a l r e a d y  t a k i n g  p l a c e  

I d p i r t ,  1 9 8 1 ) .  Coal e x p o r t s  a r e  e x p e c t e d  to  i n c r e a s e  by  

13 m i l l i o n  t o n n e s  to  44 m i l l i o n  t o n n e s  d u r in g  the n e x t  f i v e  
yv u ru ,  and p e r h a p s  to  53 m i l l i o n  t o n n e s  by th e  y e a r  2000  

( d r a n v i l l e  and M i r n y ,  1 9 T 9 ) .  Tn the l o n g e r  term, He K le rk  

i 1 9 8 : i ,  r e p o r t s  t h a t  p r o j e c t i o n s  show a p o s s i b l e  i n c r e a s e  in  
l o m e s : . , ,  c o n s u m p t io n  by the  y e a r  2020 to  740 m i l l i o n  t o n n e s  a



y e a r .  Compar ed  t c  p r e s e n t  d o m e s t i c  c o n s u m p t i o n , t h i s  i s  

a l m o s t  an e i g h t f o l d  i n c r e a s e .  C o n s e q u e n t l y ,  a c o n s i d e r a b l e  

p o t e n t i a l  e x i s t s  f o r  th e  e x p a n s i o n  o f  th e  S o u th  A f r i c a n  c o a l  

m in i n g  i n d u s t r y ,  e s p e c i a l l y  d u r in g  the n e x t  ^ e c a d e .

B a s i c  Means o f  I n c r e a s i n g  P r o d u c t i o n

The two b a s i c  means o f  i n c r e a s i n g  o v e r a l l  p r o d u c t i o n  t o  m e e t  

t h e  e x p e c t e d  f u t u r e  demand f o r  c o a l  a r e  by i n c r e a s i n g  p r o ­

d u c t i o n  from e s t a b l i s h e d  c o l l i e r i e s  and by e s t a b l i s h i n g  new 

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

i )  U t i l i z i n g  bord  and p i l l a r  m ining  m eth od s  and i n c r e a s i n g

t h e  numt'jr o f  w ork in g  s e c t i o n s .  W h i l s t ,  i n  the  l i g h t  o f

th e  P e t r i c k  Commission f i n d i n g s ,  su c h  a s o l u t i o n  i s  to  

be a v o i d e d ,  e s p e c i a l l y  a t  d e p t h ,  i t  i s  o f t e n  t h e  o n l y  
p r a c t i c a l  s o l u t i o n  in  e s t a b l i s h e d  c o l l i e r i e s ,

i i )  I n c r e a s i n g  th e  p e r c e n t a g e  a r e a l  e x t r a c t i o n  o f  a seam .

As p r e v i o u s l y  n o t e d ,  h ig h  p e r c e n t a g e  a r e a l  e x t r a c t i o n

t e c h n i q u e s ,  p a r t i c u l a r l y  p i l l a r  e x t r a c t i o n  and l o n g w a l l  

m i n i n g ,  a r e  b e i n g  u t i l i z e d  i n c r e a s i n g l y  more o f t e n  in  

S o u th  A f r i c a .

i i i )  I n c r e a s i n g  th e  p e r c e n t a g e  v o l u m e t r i c  e x t r a c t i o n  o f  a 

feam by i n c r e a s i n g  t h e  e x t r a c t e d  seam h e i g h t ,  i n  th e  

p a s t ,  p r a c t i c a l  c o n s i d e r a t i o n s  have l i m i t e d  th e  m in in g  

h e i g h t  in  bord and p i l l a r  w o r k in g s  t o ,  t y p i c a l l y ,  6 m. 

b o c a l  eco n o m ic  and t e c h n o l o g i c  c o n s i d e r a t i o n s  h a v e  
u s u a l l y  l i m i t e d  h ig h  p e r c e n t a g e  a r e a l  e x t r a c t i o n  

t e c h n i q u e s  to  a maximum m in ing  h e i g h t  o f  3 m. Low c o a l  

p r i c e s  h ave  a l s o  t en d ed  to  r e s t r i c t  m in in g  o p e r a t i o n s  t o  
the  h i g h  q u a l i t y  z o n e s  w i t h i n  sea m s .

In the  l i g h t  o f  numerous e x p e r i e n c e s  w i t h  m e a s u r e s  ( i )  and 

( i i ) ,  b o th  l o c a l  and o v e r s e a s ,  i t  i s  n o t  s u r p r i s i n g  t h a t
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t h e s e  two m e a s u r e s  h a ve  b e e n  u t i l i z e d  a l m o s t  e x c l u s i v e l y  t o  

i n c r e a s e  l o c a l  p r o d u c t i o n  d u r i n g  t h e  l a s t  f i v e  y e a r s .

H owever ,  in  v i e w  o f  the  c o n s i d e r a b l e  im provem ent  in  t h e  

e c o n o m ic  v i a b i l i t y  o f  the S o u th  A f r i c a n  c o a l  m in in g  i n d u s t r y  

d u r i n g  the  l a s t  f i v e  y e a r s ,  and o f  th e  f a c t  t h a t  many h ig h  

p e r c e n t a g e  v o l u m e t r i c  e x t r a c t i o n  m in in g  m eth od s  a r e  e x t e n ­

s i o n s  o f  h ig h  p e r c e n t a g e  a r e a l  e x t r a c t i o n  m in in g  m e t h o d s ,  i t  
i s  l o g i c a l  t o  presume t h a t  the  p o t e n t i a l  may a l s o  e x i s t  f o r  

i n c r e a s i n g  p r o d u c t i o n  th r o u g h  i n c r e a s i n g  th e  e x t r a c t e d  seam  
h e i g h t .  O b v i o u s l y ,  th e  f e a s i b i l i t y  o f  t h i s  a p p r o a ch  i s  

d e p e n d e n t  on th e  m a g n itu d e  and d i s t r i b u t i o n  o f  th e  a d d i t i o n a l  
c o a l  r e s e r v e s  which  c o u l d  be e x t r a c t e d  i f  su c h  m in in g  m eth od s  
w ere  e m p lo y e d .

; C o n c l u s i o n s

The c o n t i n u i n g  ec o n o m ic  d e v e l o p m e n t  o f  S o u th  A f r i c a  i s  

d e p e n d e n t  upon an i n c r e a s e  i n  l o c a l  c o a l  p r o d u c t i o n .  S i n c e  

t h e  p u b l i c a t i o n  o f  t h e  P a t r i c k  Com m iss ion  R ep o r t  in  1975  t h e  

e c o n o m ic  v i a b i l i t y  o f  th e  l o c a l  c o a l  i n d u s t r y  has  improved  

s i g n i f i c a n t l y  and s h o u l d  c o n t i n u e  t o  do s o .  C o n s e q u e n t l y ,  

c o n s i d e r a t i o n  c a n  now be g i v e n  t o  e m p lo y in g  a l t e r n a t i v e  
m in in g  m eth od s  t o  bord and p ' H a r  m in i n g ,  p r i m a r i l y  to  

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

m a g n itu d e  and d i s t r i b u t i o n  o f  c o a l  r e s e r v e s  c o n t a i n e d  in  

seams e x c e e d i n g  a t h i c k n e s s  su c h  t h a t ,  in  g e n e r a l ,  the  f u l l  

seam t h i c k n e s s  c a n n o t  be e x t r a c t e d  u t i l i z i n g  c o n v e n t i o n a l  

m in in g  t e c h n i q u e s ,  w a r r a n t s  c a l c u l a t i o n  in  o r d e r  to  e v a l u a t e  
t h e  need to  I n t r o d u c e  t h i c k  seam m in in g  m e t h o d s . '



CHAPTER 2

THE CALCULATION OF SOUTH AFRICAN THICK 

COAL SEAM RESERVES

2 . 1  I n t r o d u c t i o n

Seams e x c e e d i n g  a t h i c k n e s s  s u c h  t h a t  th e  f u l l  seam t h i c k n e s s  

c a n n o t  be e x t r a c t e d  u t i l i s i n g  c o n v e n t i o n a l  m in in g  t e c h n i q u e s ,  

u s u a l l y  b e c a u s e  o i  , l u c t i v i t y  a n d / o r  p r a c t i c a l  c o n s i d e r a ­

t i o n s ,  a r e  commonl) r e f e r r e d  t o  a s  ' t h i c k *  s e a m s .  A p o p u l a r  

d e f i n i t i o n  o^ a t h i c k  seam b a se d  on p r o d u c t i v i t y  c o n s i d e r a ­

t i o n s  i s  th ' p r o p o s e d  by C ochrane  ( 1 9 7 2 ) ,  w h ic h  s t a t e s  t h a t  

a t h i c k  seam i s  *a seam w h ich  f a l l s  beyond t h e  seam ra n g e  i n  

w h ic h  maximum f a c e  p r o d u c t i v i t y  can be o b t a i n e d  u s i n g  

e x i s t i n g  m in in g  s y s t e m s ' .  B u t ,  s i n c e  m in in g  s y s t e m s  a r e  

s e l e c t e d  on th e  b a s i s  o f  l o c a l  g e o l o g i c ,  e c o n o m ic  and  

t e c h n o l o g i c  c o n s i d e r a t i o n s ,  s u c h  a seam t h i c k n e s s  ca n  v&ry 
c o n s i d e r a b l y  from l o c a t i o n  t o  l o c a t i o n .  For e x a m p le ,  in 

h a n d - g o t  bord and p i l l a r  m in in g  o p e r a t i o n s  i n  I n d i a ,  

p r o d u c t i v i t y  o n l y  r e d u c e s  s i g n i f i c a n t l y  when t h e  m in in g  

h e i g h t  e x c e e d s  a b o u t  5 m. H owever ,  th e  p r o d u c t i v i t y  

a s s o c i a t e d  w i t h  m e c h a n is e d  l o n g w a l l  m in in g  o p e r a t io n s  in  w e s t  
Germany d e c r e a s e s  m ark ed ly  w i t h  i n c r e a s i n g  m in in g  h e i g h t  
a b o v e  2 , 5  m.

T h ic k  seam d e f i n i t i o n s  d e v e l o p e d  on th e  b a s i s  of- p r a c t i c a l  

c o n s i d e r a t i o n s  a r e  u s u a l l y  b a se d  on t h e  maximum m in in g  h e l a r t  

o f  e x i s t i n g  m in in g  m e th o d s .  A g a i n ,  no u n i v e r s a l l y  u n iq u e  

d e f i n i t i o n  e x i s t s .  For e x a m p le ,  i f  bord and p i l l a r  m in in g  

u t i l i z i n g  c o n t i n u o u s  m in e r s  w i t h  a maximum v e r t i c a l  r e a c h  o'"
3 , 5  m i s  the  s t a n d a r d  m in in g  method a t  a g i v e n  l o c a t i o n ,  i 

t h i c k  seam c o u l d  be d e f i n e d  a s  a seam e x c e e d i n g  3 , 5  m In 

t h i c k n e s s .  On the  o t h e r  hand,  i f  c o n v e n t i o n a l  d r i l l i n g ,  

b l a s t i n g  and m e c h a n is e d  l o a d i n g  i s  c o n d u c t e d  under  t h e  sam^ 

c o n d i t i o n s ,  o n l y  seams in e x c e s s  o f  4 , 5  m may be conn d e r e d



a s  t h i c k , B o t t r i l l  e t  a l  ( 1 9 7 7 )  r e p o r t  t h a t  i n  t h e  U n i t e d  

Ki ngdom,  wh er e  t h e  a v e r a g e  w o r k i n g  s e c t i o n  o f  t h e  704 m a j o r  

l o n g w a l l  f a c e s  in  N a t i o n a l  Coal  Board ( N . C . B . )  m in e s  in  1975  

was 1 , 4 2  m, t h i c k  seams a r e  g e n e r a l l y  r e g a r d e d  as t h o s e  w h ich  
e x c e e d  1 , 8 3  m.

I t  i s  a p p a r e n t  t h a t  t h e r e  i s  no u n i v e r s a l l y  a c c e p t a b l e ,  

u n iq u e  v a l u e  o f  seam t h i c k n e s s ,  ab ove  w hich  a seam may be  

c l a s s i f i e d  a s  a ' t h i c k '  seam. In f a c t ,  th e  d e f i n i t i o n  o f  a 
t h i c k  seam c o u l d  v a r y  w i t h i n  an i n d i v i d u a l  c o a l f i e l d .

C l e a r l y ,  a s s u m p t i o n s  m ust  be made in  o r d e r  t o  c a l c u l a t e  th e  

m a g n itu d e  and d i s t r i b u t i o n  o f  S o u th  A f r i c a n  t h i c k  seam  

r e s e r v e s ,  A r e v i e w  o f  w o r ld w id e  underground m ining  
t e c h n o l o g y  p r o v i d e s  a s i m p l e  b a s i s  on  w h ic h  t o  d e v e l o p  a 

d e f i n i t i o n  o f  a S o u th  A f r i c a n  t h i c k  c o a l  seam. Such  an 

a p p ro a c h  i s  c o n s i d e r e d  v a l i d  s i n c e ,  i n  v i e w  o f  th e  

s i g n i f i c a n t  im provement  in  the  e c o n o m i c s  o f  S o u th  A f r i c a n  

c o a l  m in in g  d u r i n g  th e  l a s t  f i v e  y e a r s ,  many o v e r s e a s  m in in g  
m eth o d s  c o u l d  f i n d  a p p l i c a t i o n  in  S o u th  A f r i c a .

2 , 2  The D e f i n i t i o n  o f  a S o u th  A f r i c a n  T h ic k  Coal  Seam

A r e v i e w  o f  w o r ld w id e  und ergrou n d  m in in g  t e c h n o l o g y  r e v e a l s  

t h a t  t h e r e  i s  no u n i v e r s a l l y  f e a s i b l e  method f o r  m in in g  seams  
more th a n  4 m t h i c k  in  a  s i n g l e  o p e r a t i o n .  M echan ised  bord  

and p i l l a r  m in in g  i s  g e n e r a l l y  l i m i t e d  to  a m in ing  h e i g h t  o f  

4 m in  a s i n g l e  o p e r a t i o n .  L on gw al l  m in in g  o p e r a t e s  w e l l  t o  

a m in in g  h e i g h t  o f  3 m, b u t  a b o v e  t h i s  h e i g h t  p r o b lem s  become  
more s e r i o u s  and f r e q u e n t ,  w i t h  the  r e s u l t  t h a t  a g a i n  m in in g  
h e i g h t  i s  g e n e r a l l y  l i m i t e d  to  a maximum o f  4 m. Mining  

m ethods  such  a s  h y d r a u l i c  m in in g  and l o n g w a l l  m in in g  w i t h  

s u b l e v e l  c a v i n g ,  w hich  a r e  c a p a b l e  o f  m in in g  to  h e i g h t s  

e x c e e d i n g  10  m in  a s i n g l e  o p e r a t i o n ,  a r e  n o t  u n i v e r s a l l y  

f e a s i b l e  b e c a u s e  o f  th e  s p e c i a l  g e o l o g i c  r e q u i r e m e n t s  o f  
t h e s e  m e th o d s .



On t h i s  b a s i s ,  a S o u t h  A f r i c a n  c o a l  s eam h a s  b e e n  d e f i n e d , 

b a s i c a l l y ,  a s  'any  c o a l  seam more th a n  4 m t h i c k ' .  However ,  

t h e r e  a r e  a l s o  many s i t u a t i o n s  w h e r e  a number o f  c o a l  s e a m s  

o c c u r  in  c l o s e  p r o x i m i t y  t o  ea ch  o t h e r ,  r e s u l t i n g  in  

i n t e r a c t i o n  b e tw e en  t h e s e  seams d u r i n g  m in in g .  I f  the  

p a r t i n g  t h i c k n e s s  b e tw e en  t h e s e  seams i s  s m a l l ,  and t h e  seams  

a r e  m o d e r a t e l y  t h i c k ,  su c h  m u l t i - s c a m  s i t u a t i o n s  may be  

c o n s i d e r e d  a s  c o n s t i t u t i n g  t h i c k  seams w hich  c o n t a i n  s t o n e  

b a n d s .  T h e r e f o r e ,  a d d i t i o n a l  c r i t e r i a  t o  th e  minimum seam  

t h i c k n e s s  s h o u l d  be d e f i n e d  to  t a k e  i n t o  a c c o u n t  t h e s e  
s p e c i a l  m u l t i - s e a m  s i t u a t i o n s .

Two s u c h  c r i t e r i a  a r e  th e  seam t h i c k n e s s ,  t g ,  o f  e a c h  c o a l  

seam c o n s t i t u t i n g  a m u l t i - s e a m  s i t u a t i o n ,  and th e  p a r t i n g  

t h i c k n e s s ,  t p g ,  b e tw een  e a c h  o f  t h e s e  s e a m s .  O b v i o u s l y ,  t h e  

l a r g e r  the v a l u e  o f  t g ,  and th e  s m a l l e r  th e  v a l u e  o f  t p g ,  t h e  
c l o s e r  a m u l t i - s e a m  s i t u a t i o n  a p p r o x i m a t e s  to  t h a t  o f  a  

s i n g l e  t h i c k  seam. T h u s ,  by s p e c i f y i n g  a low er  l i m i t  f o r  t g ,  

and an upper l i m i t  f o r  bps* c e r t a i n  m u l t i —seam s i t u a t i o n s  may 
be c l a s s i f i e d  a s  t h i c k  s c a m s .

A l i m i t  o f  2 m was s e l e c t e d  a s  th e  minimum seam t h i c k n e s s  

a f t e r  b r i e f l y  r e v i e w i n g  t h i c k  seam m in in g  m ethods  used  

o v e r s e a s .  T h i s  r e v i e w  showed t h a t  in  m o s t  i n s t a n c e s  e a c h  o f  

t h e s e  m eth od s  was s u f f i c i e n t l y  f l e x i b l e  to  be a b l e  t o  o p e r a t e  
down to  a m in in g  h e i g h t  o f  2 m. In f a c t ,  t h i s  was o f t e n  a  

s t i p u l a t i o n  in t e n d e r s  f o r  the s u p p l y  o f  t h i c k  seam m in in g  

e q u ip m e n t  t o  e n s u r e  t h a t  th e  eq u ip m e n t  c o u l d  be u t i l i z e d  in  
m o d e r a t e l y  t h i c k  seams ( 2 - 4  m; s h o u l d  t h i c k  seam m in in g  
o p e r a t i o n s  p ro v e  u n s u c c e s s f u l .

The s e l e c t i o n  o f  a maximum p a r t i n g  t h i c k n e s s  i s  co m p le x  

b e c a u s e  b o th  th e  m in ing  method em ployed  and th e  q u a l i t y  o f  

th e  p a r t i n g  d e t e r m i n e  th e  d e g r e e  o f  i n t e r a c t i o n  b e tw e e n  

a d j a c e n t  s e a m s .  Under t y p i c a l  S o u th  A f r i c a n  c o n d i t i o n s ,  

i n t e r a c t i o n  b e tw een  a d j a c e n t  bord and p i l l a r  w o r k in g s  i s  

m inim al  o n c e  th e  p a r t i n g  t h i c k n e s s  e x c e e d s  15 m. i n  t h e  c a s e  
o f  l o n g w a l l  m i n i n g ,  i f  p a n e l s  a r e  e x t r a c t e d  in  d e s c e n d i n g



i-W^and the Parting Ts" 0Jrape te'nt, interactionlT ̂ a l l /
m inim al  o n c e  th e  p a r t i n g  t h i c k n e s s  e x c e e d s  two to  f o u r  t im e s
t h e  m in in g  h e i g h t  (Wagner,  1 9 7 9 ,  p e r s o n a l  c o m m u n ic a t io n ) .

However, a parting thickness of only 1 m may prohibit the use
of hydraulic mining. Obviously, it is not possible to define
a u n iq u e  p a r t i n g  t h i c k n e s s  b a sed  on m in ing  c o n s i d e r a t i o n s  
a l o n e .

An i n s i g h t  i n t o  the  s o l u t i o n  o f  t h i s  problem  was o b t a i n e d  by
i n v e s t i g a t i n g  th e  a c t u a l  s t r a t i g r a p h y  o f  th e  v a r i o u s  South
A f r i c a n  c o a l f i e l d s .  The g e o g r a p h i c  l o c a t i o n  o f  t h e s e

c o a l f i e l d s  i s  shown i n  F i g .  2 . An a n a l y s i s  o f  numerous

b o r e h o l e  l o g s  r e v e a l s  t h a t  a d j a c e n t  seams which  a r e  t h i c k e r
than  2 m ten d  t o  have p a r t i n g s  o f  e i t h e r  l e s s  than 4 m o r

g r e a t e r  than 1 0  m, w i t h  p a r t i n g s  o f  l e s s  than  2 m b e i n g  v e r y

common. T h e r e f o r e  a l i m i t  o f  4 m was s e l e c t e d  as  th e  maximum 
p a r t i n g  t h i c k n e s s .

The b a s i c  d e f i n i t i o n  o f  a Sou th  A f r i c a n  t h i c k  c o a l  seam a s
"any seam more than  4 m t h i c k '  h a s ,  t h e r e f o r e ,  now b een

e x t e n d e d  t o  i n c l u d e  c e r t a i n  m u l t i - s e a m  s i t u a t i o n s  w h i c h ,
b e c a u s e  o f  m o d er a te  seam t h i c k n e s s  and s m a l l  p a r t i n g

t h i c k n e s s ,  a p p r o x i m a t e  t o  a s i n g l e  t h i c k  seam. Based on t h i s

e x t e n d e d  d e f i n i t i o n ,  f o u r  c a t e g o r i e s  o f  t h i c k  seam r e s e r v e s
can  be i d e n t i f i e d .  R e s e r v e s  in  t h r e e  o f  t h e s e  c a t e g o r i e s ,
namely  c a t e g o r i e s  I ,  I I  and I I I ,  a r e  m in e a b l e  by underground

m e th o d s ,  w h i l s t  r e s e r v e s  in  the  r e m a in in g  c a t e g o r y ,  c a t e g o r y

IV, a r e  m i n e a b l e  by s u r f a c e  m e th o d s .  U n l ik e  c a t e g o r y  1 , n
and 1 1 1  r e s e r v e s ,  c a t e g o r y  i v  r e s e r v e s  arc  n o t  m u t u a l l y

e x c l u s i v e .  T h a t  i s ,  c a t e g o r y  IV r e s e r v e s  may a l s o  c o n s t i t u t e
e i t h e r  c a t e g o r y  I ,  I I  o r  I I I  r e s e r v e s .  Each o f  the  f o u r

t h i c k  seam r e s e r v e  c a t e g o r i e s  i s  d e f i n e d  and i l l u s t r a t e d  in  
T a b le  1.

Numerous absurd  c o a l  soam c o n f i g u r a t i o n s  may be d educed  from  

th e  d e f i n i t i o n s  o f  c a t e g o r y  I ,  IX and i l l  r e s e r v e s .  H owever ,  

s i n c e  l o c a l  b o r e h o l e  i n f o r m a t i o n  was used when c o n s i d e r i n g  
th e  d e f i n i t i o n  o f  a S o u th  A f r i c a n  t h i c k  c o a l  seam, i t  i s  n o t
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—1 D e f i n i t i o n  and i l l u s t r a t i o n  o f  S o u th  A f r i c a n
t h i c k  c o a l  s eam r e s e r v e s ,

DEFINITION TYPICAL EXAMPLE

R e s e r v e s  a r e  c o n t a i n e d  
w i t h i n  a  s i n g l e  t h i c k  
seam; t h a t  i s ,  r e ­
s e r v e s  a r e  c o n t a i n e d  
i n  a c o a l  seam w h ic h  
i s  more t h a n  4 m t h i c k  
and w h ic h  d o e s  n o t  
o c c u r  w i t h i n  4 m o f  
any  seam t h a t  i s  more  
t h a n  2 m t h i c k .

M A IN (1)

H A IN (2 )

MAIN (3 )

SOUTH RAND COALFIELD

4
)
2

5,0 (I

9% 8,0
7.0 I

9,0 (1 )

t3!<l
(U

SPRINGS-VISCHKUIL- WIT BANK
COALFIELD

I I

R e s e r v e s  a r e  c o n t a i n e d  
w i t h i n  a g r o u p  o f  c o a l  
s e a m s ,  o n e  o f  w h ic h  i s  
more t h a n  4 m t h i c k ;  
t h a t  i s ,  r e s e r v e s  a r e  
c o n t a i n e d  i n  a grou p  
o f  c o a l  seam s  w here  
a t  l e a s t  o n e  seam  i s  
more t h a n  4 m t h i c k ,  
and a l l  o t h e r  scams  
c o n s i d e r e d  a s  r e s e r v e s  
a r e  more th a n  2 m 
t h i c k  w i t h  no p a r t i n g  
b e t w e e n  seam s  b e i n g  
g r e a t e r  th a n  4 n.

VEREENIGING-SASOLBURG COALFIELD

MAIN (1) 

MAIN (2 )

MAIN (3)

3.0 ( I I )
3.0
7.0 (U )

17.0

9,0 (I)

-OUI'H RAND COAI-FIFI n
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TABLE 1 (cont.)

>1k
0
&
0)4J
CO
u

: n

DEFINITION

R e s e r v e s  a r e  c o n t a i n e d  
w i t h i n  a g r o u p  o f  c o a l  
s e a m s ,  none  o f  w h ich  
a r e  more than  4 m 
t h i c k ;  t h a t  i s ,  r e ­
s e r v e s  a r e  c o n t a i n e d  
In  a g r o u p  o f  c o a l  
seam s  w here  e a c h  seam  
w h i c h  i s  c o n s i d e r e d  a s  
r e s e r v e  i s  b e t w e e n  2 
and 4 m t h i c k ,  w i t h  no  
p a r t i n g  b e t w e e n  scams  
b e i n g  g r e a t e r  t h a n  4 m.

TYPICAL EXAMPLE

3,1
1 0 ,6  

^3,4 (m) 
— 1,2

^ 3 , 7  (HI)

VEREENIGWO-SASOLBURG COALFIELD

S ( W )
1.0
%5 (HI)

SOUTPAWSBERG COALFIELD

IV

R e s e r v e s  a r c  c o n t a i n e d  
w i t h i n  a c o a l  seam  
w h i c h  i s  more t h a n  4 m 
t h i c k  and l e s s  th an  
60 m b e l o w  s u r f a c e ,  and  
w h i c h  h a s  a s t r i p p i n g  
r a t i o  by  v o lu m e  o f  l e s s  
t h a n  1 0 : 1 .

ZA

(TOP) 3 Ngg lo.o (iv)
KT?1

ZB S,5 (IV )

(5,0 (IV)

OLD SPRINGFIELD 0 0 A LFIELD

S PR IN G S -V ISC H K U IL -W ITB A N K

COALFIELD



19

s u r p r i s i n g  that: t h e s e  d e g i r . i k i o n s  c o r r e s p o n d  w e l l  w i th  th e  

s t r a t i g r a p n i c  s e q u e n c e  o f  the v a r i o u s  S ou th  A f r i c a n  
c o a l f i e l d s ,  T a b le  1 .

The C a l c u l a t i o n  o f  South  A f r i c a n  T h i c k  Coal Seam 
R e s e r v e s

The c a l c u l a t i o n  o f  s o u t h  A f r i c a ' s  m i n e a b l e  and ex  t r a c t a b l e  

c o a l  r e s e r v e s  by P a t r i c k  e t . . a  1. ( 1 9 7 5 )  was f a c i l i t a t e d  by the  

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

i n f o r m a t i o n  r e l a t i n g  t o  a l l  b o r e h o l e  i n t e r s e c t i o n s  o f  c o a l  in  

the  c o u n t r y .  U t i l i z a t i o n  o f  t h i s  d a t a  b a s e  i s  an o b v i o u s  

means o f  c a l c u l a t i n g  t h i c k  c o a l  seam r e s e r v e s .  S p e c i f i c a ­

t i o n s  r e l a t i n g  t o  the q u a l i t y  o f  t h i c k  seam r e s e r v e s  to  be  

e v a l u a t e d  have b een  s e t  to  t h o s e  v a l u e s  a d o p te d  by P a t r i c k  e& 
a l . ( 1 9 7 5 ) ,  T a b le  l . l ,  Appendix I .  T h i s  a p p r o a c h  has  b een  

adopcLd t o  f a c i l i t a t e  c o m p a r i s o n s  b e tw e en  the  two r e s e r v e  
e s t i m a t e s ,

E x p e r i e n c e  w i t h  h ig h  p e r c e n t a g e  e x t r a c t i o n  m in in g  s y s t e m s  in  
South  A f r i c a  d u r in g  the  l a s t  15 y e a r s  has  h i g h l i g h t e d  t h e  

s i g n i f i c a n t  i n f l u e n c e  o f  o v e r l y i n g  m a s s i v e  d o l e r l t e  s i l l s  on 
m in in g  o p e r a t i o n s .  When such s i l l s  a r e  in  e x c e s s  o f  30 m in  

t h i c k n e s s  t h e y  ca n  have an o v e r - r i d i n g  i n f l u e n c e  on th e  

s e l e c t i o n  o f  a m in in g  m eth od ,  m ine  d e s i g n ,  mine o p e r a t i n g  

p r o c e d u r e s  and the  eco n o m ic  v i a b i l i t y  o f  m in in g  o p e r a t i o n s .  

T h e r e f o r e ,  i t  i s  c o n s i d e r e d  a s t u t e  t o  u t i l i z e  th e  d a ta  b a s e  

to  e s t a b l i s h  t h a t  p o r t i o n  and l o c a t i o n  o f  t h i c k  seam r e s e r v e s  
o v e r l a i d  by m a s s i v e  d o l e r i t c  s i l l s .

A breakdown o f  S o u th  A f r i c a n  m i n e a b l e  t h i c k  seam r e s e r v e s  
i n t o  r e s e r v e  c a t e g o r y  ( I ,  I I ,  m  o r  IV) and c o a l f i e l d  i s  

p r e s e n t e d  in T a b le  2 .  The s u b s c r i p t  'd '  d e n o t e s  t h o s e  

r e s e r v e s  o v e r l a i n  by one  or  more d o l e r i t e  s i l l s  in  e x c e s s  o f  
30 m t h i c k .  T h ic k  seam r e s e r v e s  m in e a b l e  by underground  

m ethods  were c a l c u l a t e d  t o  be 43 657 m i l l i o n  t o n n e s ,  w h i l s t  

6 395 m i l l i o n  t o n n e s  w ere  c a l c u l a t e d  to be m in e a b l e  by



?ABLE 2 Summary o f  S o u th  A f r i c a n  m i n e a b l e  t h i c k  c o a l  seam, 
r e s e r v e s  a c c o r d i n g  to  c o a l f i e l d  and r e s e r v e  
c a t e g o r y .

( m i l l i o n  t o n n e s )
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856
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100

T o t a l
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233  
1 2  275

153

48

71

10 400

6 $
13

134

43 657

IV

83  

1 301  

20

48

4 067  

158

718

6 395

ETVL -  E a s t e r n  T r a n s v a a l
HVSC -  H ig h v o ld
KLRV -  K l i p  R iv e r
KURT -  K o m a t ip o o r t
LIMP -  Limpopo
MIND -  M o l t e n o - I n d w e
JFSV -  o . F . S .  V i o r f o n c t i n
OSPF -  o l d  S p r i n g f i e l d
PFRI -  P a f u r i
SOBG -  S o u t p a n s b o r g

SORD
SPPL
SPVW
UTCT
VESA
VRHD
WEAR
WTBG
ZULU

South  Rand 
S p r in g b o k  P l a t s
Springs-Vischkuil-W itban
U t r e c h t
Vereeniging-Saaolburg
V ry h e id  
W estern  Area  
W aterberg
Z u I n l a n d
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