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S Y N O P S I S

Spontaneous  combust ion is  a  wel l -known but  s t i l l  poor ly  unders tood
p h e n o m e n o n  i n  m o s t  c o a l  m i n e s .   T h e  f a c t  t h a t  a n  i n c r e a s i n g
n u m b e r  o f  o p e n c a s t  m i n e s  a r e  s t a r t i n g  t o  m i n e  c o a l  o n  a  l a rge
s c a l e  f r o m  s e a m s  p r e v i o u s l y  m i n e d  b y  u n d e rg r o u n d  m e a n s  h a s
i n c r e a s e d  t h e  r i s k  o f  l a rg e  s c a l e  c o a l  f i r e s  a s  o c c u r r e d  a t  N e w
Va a l  C o l l i e r y.   S t r i c t e r  o c c u p a t i o n a l  h e a l t h  a n d  s a f e t y  r e g u l a t i o n s
w i t h  g r e a t e r  e n f o r c e m e n t  a n d  i n c r e a s e d  p u b l i c  a w a r e n e s s  m a k e s
i t  e s s e n t i a l  t o  h a v e  p r a c t i c a l  s o l u t i o n s  t o  t h e  p r o b l e m s  a s s o c i a t e d
with  spontaneous  combust ion.   This  paper  provides  s imple ,  pract ica l
so lu t ions  and  h igh l igh t s  the  impor tance  o f  a  pa r t i c ipa t ive  approach
in ident i fying and solving safety,  heal th  and environmental  problems
a s s o c i a t e d  w i t h  s p o n t a n e o u s  c o m b u s t i o n .

I N T R O D U C T I O N

N e w  Va a l  C o l l i e r y  i s  a n  A n g l o  C o a l  m i n e ,  a  d i v i s i o n  o f  A n g l o
O p e r a t i o n s  L i m i t e d  w h i c h  i s  a  w h o l l y  o w n e d  s u b s i d i a r y  o f  A n g l o
Amer i can  p l c .   New Vaa l  Co l l i e ry  i s  an  opencas t  s t r i p  mine ,  wh ich
i s  s i t u a t e d  o n  t h e  b a n k s  o f  t h e  Va a l  R i v e r  s o m e  7 0  k m  s o u t h  o f
J o h a n n e s b u rg .    ( F i g u r e  1 ) .   T h e  m i n e  s u p p l i e s  1 5 , 1 2  m i l l i o n
t o n s  p e r  a n n u m  l o w - g r a d e  s t e a m  c o a l  t o  t h e  n e a r b y  3 6 0 0  M W
Lethabo  Power  S ta t ion  which  i s  opera ted  by  the  na t iona l  e lec t r i c i ty
s u p p l y  c o m m i s s i o n ,  ( E s k o m ) .
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Figure  1F igure  1F igure  1F igure  1F igure  1
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The lease area,  known as Maccauvlei  East ,  forms part  of  the Sasolburg
c o a l f i e l d  a n d  c o n t a i n s  t h r e e  e c o n o m i c a l l y  v i a b l e  c o a l  s e a m s  o f
t h e  Vr y h e i d  f o r m a t i o n .   A l l  t h r e e  s e a m s  h a v e  b e e n  p r e v i o u s l y
mined  by  unde rg round  bo rd  and  p i l l a r  me thods .   In  to t a l  51  mi l l i on
t o n s  o r  7 %  o f  t h e  r e s e r v e s  w e r e  m i n e d  b u t  i n  s u r f a c e  a r e a  t h i s
c o v e r e d   o v e r  7 0 %  ( F i g u r e  2 ) .   T h e  u n d e rg r o u n d  c o l l i e r y  m i n e d
i n  t h i s  a r e a  f r o m  1 9 3 1  u n t i l  c l o s u r e  i n  1 9 6 9  a n d  w a s  w e l l  k n o w n
f o r  i t s  o c c u r r e n c e s  o f  s p o n t a n e o u s  c o m b u s t i o n .     A f t e r  c l o s u r e
t h e  o l d  m i n e  w o r k i n g s  w e r e  f l o o d e d  a n d  a l l  a c c e s s  s h a f t s  s e a l e d
off .   Opencast  opera t ions  s tar ted  in  1983 wi th  the  f i rs t  coal  produced
in  1985  f rom the  v i rg in  coa l  a r ea  a longs ide  the  r ive r  on  the  eas t e rn
b o u n d a r y.

N e w  Va a l  C o l l i e r y  i s  d i f f e r e n t  f r o m  o t h e r  o p e n c a s t  o p e r a t i o n s
i n  S o u t h  A f r i c a  i n  t h a t  i t  i s  s i t u a t e d  a l o n g s i d e  a  m a j o r  s t r a t e g i c
r i v e r  a n d  i s  s u r r o u n d e d  b y  a  m a j o r  c o n u r b a t i o n ,  w h i c h  h a s  g r e a t l y
f o c u s e d  a t t e n t i o n  o n  e n v i r o n m e n t a l  m a n a g e m e n t .

FACTORS AFFECTING SPONTANEOUS COMBUSTION

A n u m b e r  o f  f a c t o r s  a f f e c t  t h e  a b i l i t y  o f  c o a l  t o  s p o n t a n e o u s l y
c o m b u s t .

R a n k

The lower  the  rank  of  the  coa l ,  the  more  suscept ib le  i t  i s  to  burn ing .
N e w  Va a l ' s  c o a l  i s  g e n e r a l l y  o f  a  l o w  r a n k .   O v e r s u s c e p t i b i l i t y
tes t s  o f  the  coa l  a t  the  Univers i ty  o f  the  Wi twate rs rand  have  shown,
u s i n g  t h e  D i f f e r e n t i a l  T h e r m a l  A n a l y s i s  Te s t ,  t h a t  N e w  Va a l ' s
coa l  r e su l t s  were  h igh  in  t e rms  o f  suscep t ib i l i t y  to  combus t .   These
r e s u l t s  a r e  n o t  a b s o l u t e  b u t  r e l a t e  t o  o t h e r  S o u t h  A f r i c a n  M i n e s
o n  a n  i n d e x  c a l l e d  t h e  W I T S - E H A C  l i a b i l i t y  i n d e x .  T h e  m i d d l e
s e a m  c o a l  s e a m  a t  N e w  Va a l  h a s  t h e  h i g h e s t  Wi t s - E H A C  v a l u e
o f  a l l  c o a l  s e a m s  t e s t e d  i n  S o u t h  A f r i c a  ( A p p e n d i x  1 ) .

A i r  f l o w

To  c r e a t e  a n  e n v i r o n m e n t  i n  w h i c h  s p o n t a n e o u s  c o m b u s t i o n  c a n
o c c u r  t h e r e  m u s t  b e  a  s u p p l y  o f  o x y g e n .   T h i s  i s  p r o v i d e d  b y  t h e
numerous  open ings  in to  the  o ld  work ings  such  a s :  t he  o ld  work ings
e x p o s e d  b y  m i n i n g  t h e  s t r i p ,  g e o l o g i c a l  d r i l l  h o l e s ,  b l a s t  h o l e s
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Figure  2F igure  2F igure  2F igure  2F igure  2
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w h i c h  p e n e t r a t e  t h e  o l d  w o r k i n g s  a n d  t h e  b l a s t e d  m a t e r i a l  v o i d s .
These  open ings  p rov ide  a i r f low and  thus  supp ly  the  oxygen  needed
f o r  s p o n t a n e o u s  c o m b u s t i o n .

P r e s s u r e  d i f f e r e n c e s

T h e  n o r m a l  s e a s o n a l  b a r o m e t e r  p r e s s u r e  c h a n g e s  p l u s  t h e  p r e s s u r e
c h a n g e s  d u e  t o  d e w a t e r i n g  t h e  u n d e rg r o u n d  w o r k i n g s  a h e a d  o f
m i n i n g  p r o v i d e  a  s t e a d y  f l o w  i n t o  a n d  o u t  o f  w o r k i n g s  w h i c h
e n c o u r a g e s  c o m b u s t i o n .

We a t h e r i n g

H i g h l y  w e a t h e r e d  c o a l  t e n d s  t o  b e  m o r e  s u s c e p t i b l e .   T h e  t o p
s e a m  h a s  u n d e rg o n e  a  h i g h  d e g r e e  o f  w e a t h e r i n g  w h e r e  i t  o c c u r s
di rec t ly  beneath  the  sand and i s  therefore  more  prone  to  combust ion .

Wa t e r  a n d  s u r f a c e  m o i s t u r e

I t  i s  e s t i m a t e d  t h a t  t h e r e  w a s  o v e r  3 0  0 0 0  m e g a l i t r e s  o f  w a t e r  i n
t h e  o l d  w o r k i n g s .   2 3 0 0 0  m e g a l i t r e s  w a s  p u m p e d  t h e r e  b y  t h e
Wa t e r  B o a r d .    T h e  r e m a i n d e r  h a s  f l o w e d  i n t o  t h e  w o r k i n g s  v i a
f i s s u r e s ,  f a u l t s  a n d  d y k e s .   T h e  e x t e n t  o f  t h e  w a t e r  i s  i l l u s t r a t e d
i n  F i g u r e  3 .   T h e  p r e s e n c e  o f  t h i s  w a t e r  a s s i s t e d  i n  t h e  p r e v e n t i o n
of  spontaneous  f i res  a f te r  the  underground mine  c losed .   Dewater ing
o f  t h e  w o r k i n g s  h a s  c r e a t e d  c o n d i t i o n s  c o n d u c i v e  t o  s p o n t a n e o u s
c o m b u s t i o n  s i n c e  t h e  c o a l  b e c a m e  e x p o s e d  t o  o x y g e n .   P r e s s u r e
d i f f e r e n t i a l s  d r a w  a i r  i n t o  t h e  w o r k i n g s .   T h e  c o a l  w a s  m o i s t  d u e
t o  t h e  h i g h  h u m i d i t y  w i t h i n  t h e  a i r  a n d  h e a t e d  d u e  t o  t h e  r e l e a s e
o f  t h e  l a t e n t  h e a t  o f  c o n d e n s a t i o n  a n d  c h e m i s o r p t i o n  e f f e c t s .

P h y s i c a l  c o n d i t i o n s  w i t h i n  t h e  o l d  w o r k i n g s

Poor  roo f  cond i t i ons ,  wh ich  a r e  due  t o  t he  c lo senes s  o f  t he  p r e sen t
o p e n c a s t  o p e r a t i o n ,  e x i s t .   T h e  r o o f  h a s  c o l l a p s e d  l e a v i n g  c a v i t i e s
i n  t h e  r o o f  a n d  t h i s  h a s  a l l o w e d  c a r b o n a c e o u s  i n t e r b u r d e n  t o  f a l l
i n t o  t h e  v o i d s  w h i c h  a g a i n  s u p p o r t s  c o m b u s t i o n .   T h e  a r e a  w a s
m i n e d  l a rg e l y  b e f o r e  t h e  i n t r o d u c t i o n  o f  m e c h a n i c a l  r o o f b o l t s
with the roof only supported using removable t imber s t icks.   Crushing
o f  t h e  r i b s i d e s  h a s  o c c u r r e d  d u e  t o  t h e  a g e  o f  t h e  o l d  w o r k i n g s
a n d  t h e  p o o r  s a f e t y  f a c t o r s  u s e d  ( F i g u r e  4 ) .   T h i s  h a s  l e f t  l a rge
q u a n t i t i e s  o f  f i n e  c o a l  e x p o s e d  t o  o x i d a t i o n .
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Figure  3F igure  3F igure  3F igure  3F igure  3

The  eThe  eThe  eThe  eThe  e x tent  o f  f lood ing  o f  the  undergrx tent  o f  f lood ing  o f  the  undergrx tent  o f  f lood ing  o f  the  undergrx tent  o f  f lood ing  o f  the  undergrx tent  o f  f lood ing  o f  the  underground  work ingsound  work ingsound  work ingsound  work ingsound  work ings
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HISTORY OF SPONTANEOUS COMBUSTION

I n i t i a l  F i r e s

N e w  Va a l  s t a r t e d  m i n i n g  c o a l  i n  S e p t e m b e r  1 9 8 5 ,  i n  t h e  v i rg i n
u n m i n e d  a r e a  a l o n g  t h e  e a s t e r n  b o u n d a r y.   T h e  f i r s t  u n d e rg r o u n d
workings were mined in 1987 and initially no problems were encountered
( F i g u r e  5 ) .   I n  A u g u s t  1 9 8 8  t h e  f i r s t  s p o n t a n e o u s  c o m b u s t i o n
occur red .   I t  was  a  sma l l  ou tb reak  in  the  midd le  seam in  an  open ing
i n t o  t h e  o l d  w o r k i n g s .   A  s m a l l  b a c k a c t o r  w a s  u s e d  t o  d r a g  t h e
b u r n i n g  c o a l  o u t  f r o m  w i t h i n  t h e  w o r k i n g s .   T h e  f i r e  w a s  t h u s
e x t i n g u i s h e d  i n  a  m a t t e r  o f  h o u r s .   D u r i n g  1 9 8 9  s i m i l a r  i n c i d e n t s
o c c u r r e d  t h r o u g h o u t  t h e  e x p o s e d  o l d  w o r k i n g s  ( F i g u r e  6 ) .   T h e s e
f i r e s  a l w a y s  o c c u r r e d  c l o s e  e n o u g h  t o  t h e  m o u t h  o f  t h e  w o r k i n g s
t o  b e  r e a c h e d  b y  b a c k a c t o r.

S p r e a d i n g  o f  f i r e s

The f i res  cont inued to  be  control led  us ing a  backactor  unt i l  February
1 9 9 0  w h e n  t h e  f i r e s  h a d  s p r e a d  t o  s u c h  a  d e g r e e  t h a t  t h e  b a c k a c t o r
w a s  u n a b l e  t o  r e a c h  t h e  f i r e s  s a f e l y.

I t  w a s  p r o p o s e d  t h a t  t h e  m i n e  s h o u l d  t r y  t o  s m o t h e r  t h e  f i r e s
u s i n g  s a n d .   S a n d  w a s  t i p p e d  d i r e c t l y  o v e r  t h e  h i g h w a l l  a b o v e
t h e  o l d  w o r k i n g s  c l o s i n g  o ff  t h e  h o l i n g s  i n t o  t h e  o l d  w o r k i n g s
( F i g u r e  7 ) .   T h i s  d i d  l i t t l e  t o  s t o p  t h e  s p r e a d  o f  t h e  f i r e s  a n d  a s
t h e  n e x t  c u t  w a s  t a k e n  i t  w a s  f o u n d  t h a t  t h e  f i r e s  h a d  i n  f a c t
a d v a n c e d  a s  f a r  a s  8 0  m e t r e s  i n t o  t h e  w o r k i n g s  a h e a d  o f  m i n i n g .
I t  w a s  r e a l i s e d  t h a t  t h i s  o p t i o n  w o u l d  n e v e r  e x t i n g u i s h  t h e  f i r e s
and mere ly  h id  the  f i res  f rom s ight ,  which  was  a  danger  to  personnel
a n d  e q u i p m e n t  w o r k i n g  o n  t h e  b e n c h e s  a b o v e  t h e  f i r e s .

F i g u r e  7  s h o w i n g  s a n d  b e i n g  d u m p e d  o v e r  t h e  h i g h w a l l  t o  s e a l
o ff  t h e  o l d  w o r k i n g s

F i r e s  o u t  o f  c o n t r o l

T h e  f i r e s  b e c a m e  b i g g e r  a n d  s p r e a d  t h e  e n t i r e  l e n g t h  o f  t h e  m a i n
p i t  s o m e  4 , 5  k m  i n  l e n g t h  b y  O c t o b e r  1 9 9 2 .   I t  b e c a m e  e x t r e m e l y
d a n g e r o u s  t o  w o r k  i n  t h e  p i t  w i t h  e v e n  t h e  d r a g l i n e  o p e r a t i o n
h a v i n g  d i f f i c u l t y  d e a l i n g  w i t h  t h e  f i r e s  ( F i g u r e  8 ) .   D r i l l i n g  a n d
b l a s t i n g  b e c a m e  e x t r e m e l y  d i f f i c u l t  w i t h  e a c h  h o l e  m e a s u r e d  f o r
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Figure  4F igure  4F igure  4F igure  4F igure  4

The  cond i t ions  o f  the  undergrThe  cond i t ions  o f  the  undergrThe  cond i t ions  o f  the  undergrThe  cond i t ions  o f  the  undergrThe  cond i t ions  o f  the  undergr ound  board  and  p i l l a r  work ingsound  board  and  p i l l a r  work ingsound  board  and  p i l l a r  work ingsound  board  and  p i l l a r  work ingsound  board  and  p i l l a r  work ings
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Figure  5F igure  5F igure  5F igure  5F igure  5

The  eThe  eThe  eThe  eThe  exposed  undergrxposed  undergrxposed  undergrxposed  undergrxposed  underground  work ingsound  work ingsound  work ingsound  work ingsound  work ings

407



Figure  6F igure  6F igure  6F igure  6F igure  6

The  f i r s t  ou tbreaks  o f  f i r e s  be ing  t rea ted  by  TThe  f i r s t  ou tbreaks  o f  f i r e s  be ing  t rea ted  by  TThe  f i r s t  ou tbreaks  o f  f i r e s  be ing  t rea ted  by  TThe  f i r s t  ou tbreaks  o f  f i r e s  be ing  t rea ted  by  TThe  f i r s t  ou tbreaks  o f  f i r e s  be ing  t rea ted  by  Track  Dozerrack  Dozerrack  Dozerrack  Dozerrack  Dozer
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Figure  7F igure  7F igure  7F igure  7F igure  7

Sand  be ing  dumped  over  the  h ighwal l  to  sea l  o f f  the  o ldSand  be ing  dumped  over  the  h ighwal l  to  sea l  o f f  the  o ldSand  be ing  dumped  over  the  h ighwal l  to  sea l  o f f  the  o ldSand  be ing  dumped  over  the  h ighwal l  to  sea l  o f f  the  o ldSand  be ing  dumped  over  the  h ighwal l  to  sea l  o f f  the  o ld
w o r k i n g sw o r k i n g sw o r k i n g sw o r k i n g sw o r k i n g s
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t e m p e r a t u r e  b e f o r e  b e i n g  b l a s t e d  a s  t h e  f i r e s  b u r n t  u p  i n t o  t h e
s h a l e s .   T h i s  r e s u l t e d  i n  h o l e s  n o t  b e i n g  c h a r g e d  w h i c h  i n  t u r n
c a u s e d  p o o r  f r a g m e n t a t i o n  a n d  d i f f i c u l t  d i g g i n g  c o n d i t i o n s  f o r
t h e  d r a g l i n e s  a n d  s h o v e l s .

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

I n  M a y  1 9 9 3  i t  w a s  d e c i d e d  t o  s t o p  a l l  p r e - s p l i t t i n g  a n d  t o  b u ff e r
b l a s t  t h e  a r e a s  w h e r e  t h e  f i r e s  w e r e  r a g i n g  i n  t h e  u n d e rg r o u n d
w o r k i n g s .  B u f f e r  b l a s t i n g  i s  a  t e c h n i q u e  w h e r e  t h e  c o a l  p i l l a r s
a r e  t o t a l l y  d e s t r o y e d  b y  p l a c i n g  l a rg e  c h a rg e s  i n  t h e  p i l l a r s  a n d
the  roo f  above  the  bo rds  (F igure  9 ) .   Th i s  to t a l ly  sea l s  t he  en t r ance
t o  t h e  w o r k i n g s  t h u s  p r e v e n t i n g  a i r  f r o m  e n t e r i n g  t h e  w o r k i n g s .

T h i s  h a d  a n  i m m e d i a t e  e f f e c t  o n  t h e  s p r e a d  o f  t h e  f i r e s  a n d  s l o w l y
t h e  f i r e s  w e r e  b r o u g h t  b a c k  u n d e r  c o n t r o l  ( F i g u r e  1 0 ) .   T h e  e x t e n t
o f  t h e  b u f f e r  h a s  i n c r e a s e d  f r o m  2 0 m  i n i t i a l l y  u p  t o  1 2 0 m  a h e a d
o f  t h e  c u r r e n t  m i n i n g  c u t  t o d a y.

T h e  b u f f e r  b l a s t i n g  a l o n e  w a s  n o t  a d e q u a t e  t o  e l i m i n a t e  t h e  f i r e s
and,  in  addi t ion to  the  buffer  b las t ing,  sand dress ing of  the  highwal ls
i s  c o m m o n  p r a c t i c e  ( F i g u r e  11 ) .   T h i s  i s  c u r r e n t l y  o u r  s i m p l e
y e t  m o s t  e f f e c t i v e  t r e a t m e n t  o f  s p o n t a n e o u s  c o m b u s t i o n  f i r e s  a t
N e w  Va a l .

EFFECTS ON SAFETY HEALTH AND ENVIRONMENT

E f f e c t s  o n  S a f e t y

Dril l ing and blas t ing

The first section to be adversely affected by the spontaneous combustion
f i r e s  w a s  t h e  d r i l l i n g  s e c t i o n ,  w h i c h  w a s  r e q u i r e d  t o  d r i l l  t h e
h o l e s  f o r  t h e  n e x t  c u t .   T h e  h o l e s  b u r n t  t h r o u g h  w i t h i n  t h e  b o r d s
and  needed  to  be  r ed r i l l ed    The  smoke  and  fumes  cause  d i scomfor t
f o r  t h e  d r i l l  o p e r a t o r s  b u t  t h e r e  i s  l i t t l e  d a n g e r  t o  t h e  r i g s  e x c e p t
i f  i t  s h o u l d  b r e a k  d o w n  o n  a  b u r n i n g  h o l e .   A l l  h o l e s  w h i c h  h a v e
h o l e d  t h r o u g h  i n t o  t h e  w o r k i n g s  a r e  i m m e d i a t e l y  s e a l e d  o f f  a n d
n e w  h o l e s  a r e  d r i l l e d  2 , 0  m e t r e s  s h o r t e r.
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Figure  10Figure  10Figure  10Figure  10Figure  10

The  e f f ec t  o f  s ea l ing  the  bords  us ing  buf fe r  b la s t ing ,  thusThe  e f f ec t  o f  s ea l ing  the  bords  us ing  buf fe r  b la s t ing ,  thusThe  e f f ec t  o f  s ea l ing  the  bords  us ing  buf fe r  b la s t ing ,  thusThe  e f f ec t  o f  s ea l ing  the  bords  us ing  buf fe r  b la s t ing ,  thusThe  e f f ec t  o f  s ea l ing  the  bords  us ing  buf fe r  b la s t ing ,  thus
e l imina t ing  the  spread  o f  the  f i r e se l imina t ing  the  spread  o f  the  f i r e se l imina t ing  the  spread  o f  the  f i r e se l imina t ing  the  spread  o f  the  f i r e se l imina t ing  the  spread  o f  the  f i r e s
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Figure  11Figure  11Figure  11Figure  11Figure  11

The  e f f ec t s  o f  buf fe r  b la s t ing  and  sand  dres s ingThe  e f f ec t s  o f  buf fe r  b la s t ing  and  sand  dres s ingThe  e f f ec t s  o f  buf fe r  b la s t ing  and  sand  dres s ingThe  e f f ec t s  o f  buf fe r  b la s t ing  and  sand  dres s ingThe  e f f ec t s  o f  buf fe r  b la s t ing  and  sand  dres s ing
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Blas t ing  o f  a reas ,  which  con ta in  f i r e s ,  i s  a  sa fe ty  r i sk  and  the re fo re
a l l  h o l e s  a r e  c h e c k e d  f o r  t e m p e r a t u r e  b e f o r e  b e i n g  c h a rg e d  w i t h
e x p l o s i v e s . ( F i g u r e  1 2 ) .  S t a n d a r d  p r o c e d u r e s  a r e  i n  p l a c e  t h a t  a l l
holes  are checked,  temperatures  measured and logged before charging
u p  c a n  t a k e  p l a c e .   N o  b l a s t s  a r e  h e l d  o v e r  a n d  a l l  b l a s t s  a r e
b l a s t e d  o n  t h e  s a m e  d a y  a s  s o o n  a s  t h e y  a r e  c h a rg e d  u p .

Dragl ines

T h e  d r a g l i n e  o p e r a t i o n  i s  n o t  a t  r i s k  w h e n  i t  l o a d s  o u t  t h e  f i r e s
( F i g u r e  1 3 ) .

T h e  o p e r a t o r s  a n d  g r o u n d  s t a f f  r e m a i n  i n  t h e  m a c h i n e  d u r i n g  t h i s
operat ion.   Dust  and fumes pose a  heal th r isk,  which wil l  be discussed
l a t e r.   W h e n  a  d r a g l i n e  b u c k e t  h a s  b e e n  w o r k i n g  i n  f i r e s  t h e n  i t
i s  d a n g e r o u s  t o  w o r k  o n  t h e  b u c k e t  b e f o r e  i t  h a s  c o o l e d  o f f ,  e g
c h a n g i n g  o f  t i p s  a n d  a d a p t o r s .

Truck and Shovel  coal  loading

L o a d s  t h e  b u r n i n g  c o a l  a n d  a s h  t o  t h e  t i p .   T h e  g r e a t e s t  d a n g e r
i s  t o  p e r s o n s  o n  t h e  g r o u n d ,  w h o  a r e  n o t  p e r m i t t e d  w i t h i n  a  1 5 0 m
r a d i u s  o f  t h e  s h o v e l  w h e n  l o a d i n g  b u r n i n g  c o a l .   U s i n g  t h e  t r u c k
dispa tch  sys tem has  he lped  to  ro ta te  the  t rucks  tha t  load  the  burn ing
c o a l  a s  i t  p r e v e n t s  t h e  t y r e s  f r o m  o v e r h e a t i n g  a n d  c a t c h i n g  f i r e .
( F i g u r e  1 4 )  S a n d  i s  a l s o  t i p p e d  i n  t h e  f a c e  t o  c o o l  d o w n  t h e  f l o o r.
O n e  i n s t a n c e  o f  t y r e  d a m a g e  h a s  b e e n  r e c o r d e d  w h e r e  a  t r u c k
w a s  a s s i g n e d  e x c l u s i v e l y  t o  a  s h o v e l  l o a d i n g  b u r n i n g  c o a l  a n d
t h e  t y r e s  c a u g h t  f i r e .   W h e e l  l o a d e r s  a r e  n o t  p e r m i t t e d  t o  l o a d
f r o m  b u r n i n g  f a c e s .

F i g u r e  1 4  s h o w i n g  t h e  t y r e  d a m a g e  c a u s e d  b y  c o n t i n u o u s  l o a d i n g
o f  b u r n i n g  c o a l

Anci l lary  equipment

O n l y  t r a c k  d o z e r s  a r e  u s e d  t o  p u s h  b u r n i n g  c o a l  a n d  a s h .   W h e e l
d o z e r s  a r e  k e p t  a w a y  f r o m  t h e  f a c e s  e x c e p t  t o  p u s h  s a n d .   O n c e
a  d r a g l i n e  h a s  e x p o s e d  c o a l  t r a c k ,  d o z e r s  a r e  n o t  p u t  o n t o  t h e
c o a l  t o  c l e a n  a s  i t  i s  t o o  d a n g e r o u s  a n d  t h e  r o o f  o f  t h e  b o r d s  c a n
c o l l a p s e  ( F i g u r e  1 5 ) .
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Figure  12Figure  12Figure  12Figure  12Figure  12

Measur ing  t empera ture  o f  f i r e  in  a  dr i l l  ho le .Measur ing  t empera ture  o f  f i r e  in  a  dr i l l  ho le .Measur ing  t empera ture  o f  f i r e  in  a  dr i l l  ho le .Measur ing  t empera ture  o f  f i r e  in  a  dr i l l  ho le .Measur ing  t empera ture  o f  f i r e  in  a  dr i l l  ho le .
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Figure  14Figure  14Figure  14Figure  14Figure  14

The  ty re  damage  caused  by  cont inuous  loadng  o f  burn ing  coa lThe  ty re  damage  caused  by  cont inuous  loadng  o f  burn ing  coa lThe  ty re  damage  caused  by  cont inuous  loadng  o f  burn ing  coa lThe  ty re  damage  caused  by  cont inuous  loadng  o f  burn ing  coa lThe  ty re  damage  caused  by  cont inuous  loadng  o f  burn ing  coa l

418



People

Wi t h  t h e  i n v o l v e m e n t  o f  a l l  s t a k e h o l d e r s  n a m e l y  m a n a g e m e n t ,
s u p e r v i s o r s ,  s a f e t y  o f f i c e r s ,  s a f e t y  a n d  h e a l t h  r e p r e s e n t a t i v e s ,
u n i o n  o ff i c i a l s  a n d  a f f e c t e d  w o r k e r s ,  a  f u l l  r i s k  a s s e s s m e n t  w a s
c o n d u c t e d  t o  h i g h l i g h t  t h e  d a n g e r s  a s s o c i a t e d  w i t h  s p o n t a n e o u s
c o m b u s t i o n  f i r e s .   S t a n d a r d s  w e r e  p u t  i n  p l a c e  a n d  a r e  s t r i c t l y
a d h e r e d  t o ,  t o  e n s u r e  t h e  s a f e t y  o f  o p e r a t o r s  a n d  p e r s o n s  w o r k i n g
n e a r  s p o n t a n e o u s  c o m b u s t i o n  f i r e s .  To  d a t e  n o  i n j u r y  h a s  b e e n
recorded which is  re la ted to  spontaneous combust ion f i res  or  burning
c o a l .

E f f e c t  o f  h e a l t h

Fumes from spontaneous combust ion

F r o m  t h e  r i s k  a s s e s s m e n t  i t  e m e rg e d  t h a t  t h e  w o r s t  a f f e c t e d  a r e
t h e  s h o v e l  o p e r a t o r s  f o l l o w e d  b y  t h e  t r u c k  d r i v e r s .   T h e  w o r s t
c o n d i t i o n s  o c c u r  i n  t h e  w i n t e r  m o n t h s  a t  n i g h t  a n d  e a r l y  m o r n i n g
w h e n  t h e  e f f e c t  o f  t h e  i n v e r s i o n  o f  c o l d  a i r  l a y e r s  a g g r a v a t e s
the posi t ion.   These operators  complained of  headaches and dizziness.
D u r i n g  t h e  p e r i o d  w h e n  t h e  f i r e s  w e r e  m o s t  s e v e r e  ( 1 9 9 2  -  1 9 9 6 )
C O  m o n i t o r s  w e r e  p u t  i n t o  t h e  c a b s  o f  t h e  s h o v e l s  a n d  d r a g l i n e s .
T h e  w o r s t  c a s e  m e a s u r e d  w a s  a  C O  r e a d i n g  o f  2 7  p p m  i n  M a y
1992 .   SO 2  r ead ings  o f  3  ppm were  a l so  measu red  i n s t an t aneous ly.
G e n e r a l l y  t h e  l e v e l s  s e l d o m  e x c e e d e d  1 0  p p m  f o r  C O  a n d  0 , 4
p p m  f o r  S O 2.   T h e  C O  m o n i t o r s  w e r e  s e t  t o  a l a r m  a t  5 0  p p m  a n d
o n l y  o n  t w o  o c c a s i o n s  w e r e  a l a r m s  r e p o r t e d ,  a n d  t h e  o p e r a t o r s
w i t h d r a w n  f r o m  t h e i r  m a c h i n e s .

T h e  t h r e s h o l d  l i m i t  v a l u e  t i m e  w e i g h t e d  a v e r a g e  TLV-TWA ,  a s
l a i d  d o w n  b y  t h e  A m e r i c a n  A C G I H ,  i s  t h e  a c c e p t e d  s t a n d a r d  f o r
s u r f a c e  w o r k s  a n d  a r e  a s  f o l l o w s : -

C O T LV- T WA - 5 0  p p m
S T E L - 4 0  p p m  f o r  a  m a x i m u m  p e r i o d  o f

1 5  m i n u t e s  f o u r  t i m e s  a  d a y
S O 2 T LV- T WA - 2  p p m

S T E L - 5  p p m
T LV- T WA - Thresho ld  l imi t  va lue  t ime  we igh ted

a v e r a g e  o v e r  8  h o u r s
S T E L - S h o r t  t e r m  e x p o s u r e  l i m i t

419



Figure  15Figure  15Figure  15Figure  15Figure  15

The  co l l apse  o f  burn ing  bords  a fThe  co l l apse  o f  burn ing  bords  a fThe  co l l apse  o f  burn ing  bords  a fThe  co l l apse  o f  burn ing  bords  a fThe  co l l apse  o f  burn ing  bords  a f t e r  the  drag l ine  has  ete r  the  drag l ine  has  ete r  the  drag l ine  has  ete r  the  drag l ine  has  ete r  the  drag l ine  has  exposedxposedxposedxposedxposed
coa lcoa lcoa lcoa lcoa l
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CO moni to r s  a r e  no  longe r  r equ i r ed  a s  t he  spon taneous  combus t ion
is  under  control .   Spot  checks are  s t i l l  carr ied out  by the occupat ional
h y g i e n e  o f f i c e r  f o r  b o t h  C O  a n d  S O 2 w h e n  s h o v e l s  l o a d  i n  a r e a s
w h e r e  s p o n t a n e o u s  c o m b u s t i o n  s t i l l  o c c u r s .   Tr u c k  d r i v e r s  a r e
a s s i g n e d  b y  t h e  t r u c k  d i s p a t c h  s y s t e m ,  w h i c h  r o t a t e s  t h e  t r u c k s
r a n d o m l y  a n d  p r e v e n t s  o n e  o p e r a t o r  f r o m  l o a d i n g  c o n t i n u o u s l y
a t  a  s h o v e l ,  w h i c h  h a s  b u r n i n g  c o a l .   S h o v e l  o p e r a t o r s  a r e  r o t a t e d
i f  t h e y  f e e l  d i z z y  o r  s t a r t  t o  e x p e r i e n c e  h e a d a c h e s .

Dus t

A s s o c i a t e d  w i t h  s p o n t a n e o u s  c o m b u s t i o n  i s  e x c e s s i v e  d u s t  f r o m
t h e  c o a l  a n d  a s h  ( F i g u r e  1 6 ) .   N e w  Va a l ' s  c o a l  i s  t h e  p o o r e s t
q u a l i t y  b i t u m i n o u s  c o a l  b u r n t  i n  a  t h e r m a l  p o w e r  s t a t i o n  i n  S o u t h
A f r i c a  w i t h  a n  a v e r a g e  o f  3 9 , 5 %  a s h .   T h e  a s h  h a s  a  h i g h  s i l i c a
c o n t e n t  o f  s o m e  5 0 %  w h i c h  h a s  t h e  p o t e n t i a l  t o  c a u s e  l o n g  t e r m
d a m a g e  t o  t h e  h e a l t h  o f  t h e  e m p l o y e e s  i f  i t  i s  n o t  c o n t r o l l e d .
R e s p i r a b l e  d u s t  s a m p l i n g  i s  a n  o n g o i n g  p r o c e s s  a n d  a  g r a d u a l
i m p r o v e m e n t  i n  t h e  m e a s u r e m e n t s  h a s  b e e n  s e e n  a s  t h e  i n c i d e n c e
of  spon taneous  combus t ion  was  r educed  and  b rough t  under  con t ro l .
Resp i rab le  dus t  sampl ing  i s  done  us ing  a  g rav imet r i c  dus t  sampl ing
p u m p  ( F i g u r e  1 7 )  c a r r i e d  b y  t h e  e m p l o y e e  f o r  a  f u l l  e i g h t  h o u r
shi f t .   Measurements  are  car r ied  out  in  accordance  wi th  the  Minera ls
Act and all exceptions (readings greater than 2,0 mg/m3) are investigated
a n d  r e p o r t e d .

W h e n  l o a d i n g  i n  v e r y  d u s t y  a r e a s  o n l y  t h e  n e w e s t  e q u i p m e n t  i s
used which has state of the art airtight cabs and working airconditioners.
In i t i a l ly  a l l  equ ipment  supp l i ed  to  New Vaa l  Co l l i e ry  came  wi thou t
a i r c o n d i t i o n e r s  a n d  s o m e  s m a l l e r  e q u i p m e n t  w a s  s u p p l i e d  w i t h o u t
e n c l o s e d  c a b s .   T h i s  h a s  s i n c e  a l l  b e e n  m o d i f i e d  a n d  r e t r o f i t t e d
to  r educe  t he  exposu re  and  r i sk  o f  t he  ope ra to r s  t o  dus t  and  fumes .
I n  a l l  c a s e s  o p e r a t o r s  a r e  i s s u e d  w i t h  d i s p o s a b l e  d u s t  m a s k s  w h i c h
a r e  w o r n  w h e n  l o a d i n g  u n d e r  s e v e r e  c o n d i t i o n s .

E f f e c t s  o n  t h e  E n v i r o n m e n t

T h e  m o s t  s i g n i f i c a n t  e f f e c t  t h a t  s p o n t a n e o u s  c o m b u s t i o n  h a s  o n
t h e  e n v i r o n m e n t  i s  t h e  c r e a t i o n  o f  d u s t  a n d  b u r n i n g  s p o i l s .
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 The  dus t  a s soc ia ted  w i th  the  load ing  o f  burn ing  coa l . The  dus t  a s soc ia ted  w i th  the  load ing  o f  burn ing  coa l . The  dus t  a s soc ia ted  w i th  the  load ing  o f  burn ing  coa l . The  dus t  a s soc ia ted  w i th  the  load ing  o f  burn ing  coa l . The  dus t  a s soc ia ted  w i th  the  load ing  o f  burn ing  coa l .
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Dust  Moni toring

N e w  Va a l  C o l l i e r y  i s  s i t u a t e d  i n  a n  e n v i r o n m e n t a l l y  s e n s i t i v e
a r e a  a n d  i s  c o n s t a n t l y  m o n i t o r e d  b y  t h e  p u b l i c  w h i c h  h a s  v i s u a l
c o n t a c t  w i t h  t h e  m i n e  a t  a l l  t i m e s ,  b e i n g  a s  c l o s e  a s  8 0 0 m  f r o m
t h e  o p e n c a s t  a t  t h e  n e a r e s t  p o i n t .

D u s t  m o n i t o r i n g  b e g a n  b e f o r e  t h e  m i n e  s t a r t e d  o p e r a t i o n s  i n  1 9 8 3
a n d  h a s  c o n t i n u e d  u n t i l  t o d a y.   T h e  c o n s u l t a n t  u s e d  t o  d o  t h e
pre-mining impact assessment, Professor H Annegarn, is still  contracted
t o  c o n d u c t  t h e  f u l l  s p e c t r u m  o f  d u s t  m o n i t o r i n g  t o d a y.

To  measure  the  impac t  o f  min ing  ac t iv i ty  on  coarse  dus t  p roduc t ion
a n d  f a l l - o u t ,  d u s t  m o n i t o r s  a r e  l o c a t e d  w i t h i n  t h e  m i n e  a r e a  a n d
i n  Ve r e e n i g i n g  a n d  i t s  r e s i d e n t i a l  s u b u r b s  ( F i g u r e  1 8 ) .

Tw o  t y p e s  o f  d u s t  c o l l e c t i o n  b u c k e t s  a r e  u s e d  :  o p e n  b u c k e t s ,
w h i c h  l i e  i n  l i n e s  t h r o u g h  a r e a s  o f  s e n s i t i v i t y,  a n d  w i n d  d i r e c t i o n
b u c k e t s ,  w h i c h  s u r r o u n d  t h e  c o l l i e r y  a r e a .   T h e  l a t t e r  d e t e r m i n e s
t h e  i m p o r t  a n d  e x p o r t  o f  d u s t  a t  t h e  c o l l i e r y.   Wi n d  d i r e c t i o n s
a n d  v e l o c i t i e s  a r e  a l s o  r e c o r d e d  u s i n g  c u p  a n e m o m e t e r s .   T h e
t w i n - b u c k e t  w i n d  d i r e c t i o n a l  s y s t e m  ( F i g u r e  1 9 )  w a s  s p e c i f i c a l l y
d e s i g n e d  f o r  c o n d i t i o n s  a t  N e w  Va a l  C o l l i e r y.   I t  h a s  s i n c e  b e e n
a c c e p t e d  b y  t h e  D e p a r t m e n t  o f  E n v i r o n m e n t  a n d  To u r i s m  a s  a
s t a n d a r d  m e a n s  o f  m e a s u r i n g  d u s t  f a l l - o u t .   T h e s e  m o n i t o r s  a r e
n o w  b e i n g  u t i l i s e d  b y  g o v e r n m e n t  d e p a r t m e n t s  a n d  o t h e r  m i n i n g
c o n c e r n s .

Dust  moni tor ing resul ts

T h e  d u s t  b u c k e t s  a r e  c o l l e c t e d  o n  a  w e e k l y  b a s i s  a n d  a n a l y s e d
by AER (Annegarn Environmental  Research (Pty)  Ltd) .   The quant i ty
o f  d u s t  i s  m e a s u r e d  i n  m i l l i g r a m s  p e r  d a y  p e r  s q u a r e  m e t r e ,  a n d
i s  r epo r t ed ,  t oge the r  w i th  t he  w ind  d i r ec t i ons  and  ve loc i t i e s .   Dus t
levels  are compared with the dust  fal l-out  classif icat ion of "moderate"
from the  Depar tment  of  Environment  and Tour ism (DEAT) guidel ine .
T h e  r e s u l t s  a r e  p r e s e n t e d  q u a r t e r l y  t o  t h e  m i n e  a n d  a l l  f a l l - o u t
r a t e s  g r e a t e r  t h a n  5 0 0 m g / d a y / m 2  a r e  d i s c u s s e d  a n d  a c t i o n  t a k e n
w h e r e  n e c e s s a r y  ( F i g u r e  2 0 ) .

N e w  Va a l  h a s  n e v e r  e x c e e d e d  t h e  m o d e r a t e  r a n g e  o n  t h e  p e r i m e t e r
o f  t h e  m i n e  w h e r e  i t  c o u l d  a f f e c t  t h e  e n v i r o n m e n t .   I n s i d e  t h e
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Grav imet r i c  dus t  sampler  be ing  worn .Grav imet r i c  dus t  sampler  be ing  worn .Grav imet r i c  dus t  sampler  be ing  worn .Grav imet r i c  dus t  sampler  be ing  worn .Grav imet r i c  dus t  sampler  be ing  worn .
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Figure  18Figure  18Figure  18Figure  18Figure  18

The  dus t  moni tor ing  s i t e s  a t  New VThe  dus t  moni tor ing  s i t e s  a t  New VThe  dus t  moni tor ing  s i t e s  a t  New VThe  dus t  moni tor ing  s i t e s  a t  New VThe  dus t  moni tor ing  s i t e s  a t  New Vaa l  and  predominant  w indaa l  and  predominant  w indaa l  and  predominant  w indaa l  and  predominant  w indaa l  and  predominant  w ind
d i r e c t i o n sd i r e c t i o n sd i r e c t i o n sd i r e c t i o n sd i r e c t i o n s
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Dust  moni tor ing  s i t eDus t  moni tor ing  s i t eDus t  moni tor ing  s i t eDus t  moni tor ing  s i t eDus t  moni tor ing  s i t e
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mine  a rea  t he re  a r e  two  s i t e s  wh ich  exceed  the  heavy  r ange .   These
s i tes  are  the  run of  mine (ROM) t ip  area  and the  plant  ROM stockpi le
a r e a .   D u s t  r e a d i n g s  i n  t h e  v e r y  h e a v y  r a n g e  ( > 1 2 0 0  m g / d a y / m 2)
h a v e  o f t e n  b e e n  e n c o u n t e r e d  a t  t h e s e  s i t e s  w h e n  t h e  c o a l  f a c e s
b e i n g  l o a d e d  h a v e  s p o n c o m  f i r e s .   T h e  e f f e c t s  h a v e  b e e n  r e d u c e d
by ins ta l l ing  a  more  e ffec t ive  dus t  suppress ion  sys tem a t  the  t ipp ing
p o i n t  a n d  a t  t h e  t r a n s f e r  p o i n t s  o f  t h e  R O M  b e l t s .   T h i s  i s  a  l o w
v o l u m e ,  h i g h - p r e s s u r e  s y s t e m  w h i c h  u s e s  a  s u r f a c t a n t  ( D T 2 1 0 -
W )  a n d  h u m e c t a n t  ( B T  4 1 5 )  t o  c o n t r o l  t h e  d u s t .

N e w  Va a l  A t m o s p h e r i c  p e r f o r m a n c e  i n d e x

T h e  m o n t h l y  d u s t  i n d e x  i s  d e r i v e d  f r o m  t h e  a v e r a g e  i n c r e m e n t a l
expor t  dus t fa l l ,  by  compar ing  i t  to  the  DEAT guide l ine  for  modera te
d u s t f a l l .   T h e  N e w  Va a l  A t m o s p h e r i c  P e r f o r m a n c e  I n d e x  ( N VA P I )
f o r  d u s t f a l l  i s  d e f i n e d  a s  f o l l o w s :

N VA P I  =  AV E R A G E    ( E X P O RT ( I )  -  I M P O RT ( I )  /  M o d e r a t e
g u i d e l i n e )   Va l u e

F o r  I  =  1  t o n  a n d  M O D E R AT E  =  5 0 0  m g / d / m 2

A n  i n d e x  a b o v e  1  i s  r e g a r d e d  a s  e x c e s s i v e  a n d  a n  i n d e x  v a l u e
b e l o w  1  i s  r e g a r d e d  a s  a c c e p t a b l e .

N e w  Va a l  C o l l i e r y  h a s  n o t  e x c e e d e d  1  d u r i n g  t h e  l a s t  t h r e e  y e a r
p e r i o d  w i t h  a v e r a g e  v a l u e s  o f  0 , 1 6 1  f o r  1 9 9 8  -   0 , 2 5 3  f o r  1 9 9 9
a n d  0 , 1 0 3  f o r  2 0 0 0  t o  d a t e .

Suspended Part ic les  :  S tack  f i l ter  sampler

T h e  s u s p e n d e d  ( r e s p i r a b l e )  d u s t  i s  c o l l e c t e d  i n  t w o  s i z e  f r a c t i o n s .
T h e  t o p  f i l t e r  ( 8 , 0  µm  p u r e  s i z e )  c o l l e c t s  m e c h a n i c a l l y  p r o d u c e d
t y p e  p a r t i c l e s  ( c o a r s e ) ,  w i t h  t h e  s i z e  r a n g e  ( 2 , 5  <  d  >  1 5  µ m a d ) .
T h e  s m a l l e r  s i z e  p a r t i c l e s  ( f i n e )  o r i g i n a t e  f r o m  g a s  c o n v e r s i o n
a n d  h i g h  t e m p e r a t u r e  p r o c e s s e s  ( d  <  2 , 5  µ m a d )  a n d  a r e  c o l l e c t e d
on a  f i l t e r  (0 ,4  µm pore  s ize)  benea th  the  top  f i l t e r.   The  Depar tment
o f  E n v i r o n m e n t  a n d  To u r i s m  g u i d e l i n e  v a l u e s  -  t o t a l  s u s p e n d e d
p a r t i c i p a t e s  ( T S P )  3 0 0  µg / m 3 , 2 4  h o u r  a v e r a g e .   N e w  Va a l  C o l l i e r y
h a s  n o t  e x c e e d e d  t h e s e  D E AT g u i d e l i n e s  w i t h  t h e  h i g h e s t  v a l u e
r e c o r d e d  b e i n g  5 7  µg / m 3  t h u s  f a r  i n  2 0 0 0  a n d  a n  a v e r a g e  v a l u e
o f  3 5  µg / m 3 .  T h e s e  m e a s u r e m e n t s  a r e  t a k e n  a t  t h e  m o s t  d e n s e l y
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popu la ted  a rea  which  i s  the  mine  v i l l age  ( fo rmer ly  hos te l )  ad jacen t
t o  t h e  c o a l  s t o c k y a r d .   T h e s e  r e s u l t s  a r e  e n c o u r a g i n g  a n d  i n d i c a t e
t h a t  t h e  d u s t  g e n e r a t e d  b y  t h e  m i n i n g  o p e r a t i o n  i s  u n d e r  c o n t r o l .

Burning spoi ls

A  m a j o r  e n v i r o n m e n t a l  t h r e a t  o f  s p o n t a n e o u s  c o m b u s t i o n  i s  t o
h a v e  b u r n i n g  r o w s  o f  s p o i l s .  I n  o r d e r  t o  m i n i m i z e  t h i s  t h r e a t  N e w
Va a l  C o l l i e r y  h a s  a d o p t e d  a  s y s t e m  o f  h i g h w a l l  a c c e s s  r a m p s  a s
o p p o s e d  t o  t h e  u s u a l  l o w  w a l l  a c c e s s  r a m p s  f o u n d  i n  s t r i p  m i n e s .
H i g h w a l l  r a m p s  a l l o w  f o r  t h e  r e h a b i l i t a t i o n  o f  t h e  s p o i l s  t o  b e
c o m p l e t e d  r i g h t  u p  t o  t h e  e d g e  o f  t h e  m i n i n g  w i n d o w,  w i t h o u t
a n y  r a m p  s c a r s ,  t h u s  p r e v e n t i n g  o x y g e n  i n g r e s s .   O n c e  t h e  s p o i l s
h a v e  b e e n  l e v e l e d ,  N e w  Va a l  p l a c e s  1 , 2 5 m  o f  s a n d  o v e r  t h e  s h a l e y
spo i l  ma t e r i a l  wh ich  e f f ec t i ve ly  s ea l s  o f f  any  vo id s  t h rough  wh ich
o x y g e n  c o u l d  e n t e r  t o  p r o p a g a t e  s p o i l  f i r e s .  ( F i g u r e  2 1 ) .   T h i s
h a s  b e e n  1 0 0 %  e f f e c t i v e  a n d  t h e  r e h a b i l i t a t e d  a r e a  o f  s o m e  4 8 1
h a  s h o w s  n o  s i g n s  o f  a n y  h e a t i n g  o r  c o m b u s t i o n .

THE MINE HEALTH AND SAFETY ACT

T h e  P a s t  a n d  P r e s e n t

F o r  m a n y  y e a r s  t h e  s a f e t y  a n d  h e a l t h  o f  p e r s o n s  w o r k i n g  i n  m i n e s
i n  S o u t h  A f r i c a  w a s  c o n t r o l l e d  b y  t h e  M i n e r a l s  A c t  o f  1 9 9 1 .   I n
1 9 9 6  t h e  M i n e  H e a l t h  a n d  S a f e t y  A c t  2 9  o f  1 9 9 6  w a s  p r o m u l g a t e d
w i t h  o n e  o f  i t s  k e y  o b j e c t i v e s  b e i n g  " t o  p r o m o t e  c o - o p e r a t i o n
and  consu l t a t ion  on  hea l th  and  sa fe ty  be tween  the  s t a te ,  employers ,
e m p l o y e e s  a n d  t h e i r  r e p r e s e n t a t i v e s " .   T h e  m a n a g e m e n t  o f  N e w
Va a l  C o l l i e r y  r e a l i s e d  t h a t  s p o n t a n e o u s  c o m b u s t i o n  n e e d e d  a  t o t a l
o n s l a u g h t  f r o m  a l l  s e c t i o n s  a s  i t  p o s e d  a  s e r i o u s  t h r e a t  t o  t h e
h e a l t h  a n d  s a f e t y  o f  t h e  e m p l o y e e s  a n d  t h e  f u t u r e  o f  t h e  m i n e .
I t  r e q u i r e d  a l l  s e c t i o n s  t o  w o r k  t o w a r d s  a  c o m m o n  g o a l  w h i c h  i s
t o  c o n t r o l  s p o n t a n e o u s  c o m b u s t i o n  t o  s u c h  a  d e g r e e  t h a t  m i n i n g
c a n  p r o c e e d  s a f e l y  w i t h o u t  t h r e a t  t o  m a n  o r  m a c h i n e r y  a n d  a t
t h e  s a m e  t i m e  p r o t e c t  t h e  e n v i r o n m e n t .   T h r o u g h  a  p r o c e s s  o f
consu l ta t ion  and  r i sk  assessments ,  which  invo lved  a l l  s t akeho lders ,
a simple cost-effective solution was found to deal with the spontaneous
c o m b u s t i o n  f i r e s .   A  l o t  o f  g o o d  w o r k  h a s  b e e n  d o n e ,  b u t  d u e  t o
i t s  n a t u r e  a n d  t h e  i d e a l  c o n d i t i o n s  w h i c h  s t i l l  e x i s t  a t  N e w  Va a l
C o l l i e r y  f o r  s p o n t a n e o u s  c o m b u s t i o n  t o  o c c u r  t h e  b a t t l e  f o r  n o w
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The  l eve led  spo i l s  w i th  sand  be ing  p laced .The  l eve led  spo i l s  w i th  sand  be ing  p laced .The  l eve led  spo i l s  w i th  sand  be ing  p laced .The  l eve led  spo i l s  w i th  sand  be ing  p laced .The  l eve led  spo i l s  w i th  sand  be ing  p laced .
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m a y  b e  w o n  b u t  t h e  w a r  r a g e s  o n .

T h e  f u t u r e  b e y o n d  2 0 0 0

New Vaal  Coll iery is  currently involved in an industry wide sponsored
research project "Coaltech 2020" to investigate further basic principles
o f  s p o n t a n e o u s  c o m b u s t i o n  a s  i t  o c c u r s  i n  t h e  S o u t h  A f r i c a n  c o a l
i n d u s t r y.   B y  u n d e r s t a n d i n g  t h e  m e c h a n i s m s  i t  m a y  b e  p o s s i b l e
t o  t r e a t  n e w  o c c u r r e n c e s  q u i c k l y  a n d  m o r e  e f f e c t i v e l y  t h a n  i n
t h e  p a s t  a n d  s a v e  m o n e y  w h i l e  r e d u c i n g  t h e  r i s k s  t o  s a f e t y  a n d
h e a l t h .   T h e  m a i n  f o c u s  o f  t h i s  p r o j e c t  i s  t h a t  p r e v e n t i o n  i s  b e t t e r
than cure.   The Department  of  Minerals  and Energy which administers
the Mine Heal th  and Safety Act  and the Minerals  Act  and Regulat ions
i s  a  l o t  l e s s  t o l e r a b l e  t o  t r a n s g r e s s i o n s  o f  t h e  r e s p i r a b l e  d u s t
counts and this has placed added emphasis on the control of spontaneous
combus t i on  f i r e s  wh ich  a r e  a  ma jo r  sou rce  o f  dus t .   Env i ronmen ta l
a u d i t s ,  w h i c h  w e r e  c o n d u c t e d  o n  a  t h r e e  y e a r l y  b a s i s ,  a r e  n o w
b e i n g  d o n e  a n n u a l l y  a n d  a r e  o p e n  t o  s c r u t i n y  b y  t h e  p u b l i c .   A
n e a r b y - p r o p o s e d  o p e n c a s t  c o l l i e r y  w a s  r e f u s e d  a  m i n i n g  l i c e n c e
in  1999 due  to  pressure  f rom the  envi ronmenta l  lobbyis t s  (Appendix
2 ) .

C O N C L U S I O N

N e w  Va a l  C o l l i e r y  h a s  o v e r c o m e  a  m a j o r  t h r e a t  b y  g e t t i n g  t h e
s p o n t a n e o u s  c o m b u s t i o n  f i r e s  u n d e r  c o n t r o l .   O n  r e f l e c t i o n  t h e
number  of  ideal  condi t ions  that  exis t  for  the  outbreak of  spontaneous
c o m b u s t i o n  s h o u l d  h a v e  b e e n  i d e n t i f i e d  a n d  p r o v i d e d  f o r  i n  t h e
i n i t i a l  m i n e  d e s i g n .   A s  t h i s  m i n e  w a s  u n i q u e  i n  S o u t h  A f r i c a ,
b e i n g  t h e  f i r s t  m i n e  t o  m i n e  c o a l  f r o m  a  f i e l d  p r e v i o u s l y  m i n e d
b y  u n d e rg r o u n d  b o r d  a n d  p i l l a r  m e t h o d s  o n  a  l a rg e  s c a l e ,  t h e r e
w a s  n o  r e a d y  t e x t b o o k  t o  t u r n  t o .   T h e  p r o b l e m s  a s s o c i a t e d  w i t h
s p o n t a n e o u s  c o m b u s t i o n  f i r e s  h a v e  b e e n  l a rg e l y  o v e r c o m e  a n d
i t  i s  con f iden t ly  an t i c ipa t ed  tha t  t he  cu r r en t  s i t ua t ion  wi l l  improve
fur ther  as  mining progresses .   With  an increasing number  of  opencast
m i n e s  i n  S o u t h  A f r i c a  n o w  m i n i n g  c o a l  f r o m  s e a m s  t h a t  h a v e  b e e n
p r e v i o u s l y  m i n e d  t h e  l e s s o n s  l e a r n t  a n d  t h e  s o l u t i o n s  f o u n d  a t
N e w  Va a l  C o l l i e r y  a r e  b e i n g  a d a p t e d  a n d  a p p l i e d  e l s e w h e r e  t o
g o o d  e f f e c t .
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A C K N O W L E D G E M E N T

T h e  a u t h o r  w i s h e s  t o  t h a n k  N e w  Va a l  C o l l i e r y,  a  d i v i s i o n  o f  A n g l o
O p e r a t i o n s  L i m i t e d ,  f o r  p e r m i s s i o n  t o  p r e p a r e  a n d  p r e s e n t  t h i s
p a p e r.

A P P E N D I C E S

A p p e n d i x  1 W I T S - E H A C  -  M e a s u r e m e n t s  f o r  S o u t h  A f r i c a n  c o a l
s e a m s .
A p p e n d i x  2 SAV E  D o c u m e n t

R E F E R E N C E S

Annega rn ,  H ,  New Vaa l  Co l l i e ry  dus t  f a l l -ou t  mon i to r ing  qua r t e r ly
r e p o r t s  1 9 9 8 ,  1 9 9 9 ,  2 0 0 0 .
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APPENDIX 1

IGNITION TEMPERATURE TEST TO DETERMINE THE
WITSEHAC INDEX

A  s a m p l e  o f  c o a l  a n d  a  s a m p l e  o f  i n e r t  m a t e r i a l  a r e  p l a c e d  i n
i d e n t i c a l  c o n t a i n e r s .   T h e  t w o  c o n t a i n e r s  a r e  p l a c e d  i n  a n  o i l
b a t h .   T h e  b a t h  i s  t h e n  h e a t e d  s l o w l y  a n d  t h e  t e m p e r a t u r e  o f  b o t h
s a m p l e s  i s  m o n i t o r e d .   A n y  d i s c r e p a n c y  b e t w e e n  t h e  t w o  s a m p l e
t e m p e r a t u r e s  m u s t  b e  d u e  t o  p h y s i c a l  o r  c h e m i c a l  p r o p e r t i e s .   T h e
r e s u l t s ,  w h e n  p l o t t e d ,  i n d i c a t e .

1 . I n e r t  m a t e r i a l  s t a y s  a t  a  c o n s t a n t  t e m p e r a t u r e .
2 . Coa l  d rops  i n  t empera tu re  i n i t i a l l y  and  the  t empera tu re  r i s e s

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

T h e  i m p o r t a n t  p o i n t s  o n  t h e  g r a p h  a r e :

1 . T h e  g r a d i e n t  a s  t h e  c o a l  t e m p e r a t u r e  r i s e s .
2 . T h e  c r o s s o v e r  p o i n t  o f  t h e  c o a l ' s  t e m p e r a t u r e  a n d  t h e  i n e r t

 m a t e r i a l ' s  t e m p e r a t u r e .

F r o m  t h e s e  t w o  f a c t o r s  i t  i s  p o s s i b l e  t o  d e t e r m i n e  t h e  W I T S E H A C
I N D E X .

WITSEHAC INDEX = Slope of coal's temperature
Crossing-point temperature

There fo re  t he  l ower  t he  c ros s ing  po in t  t empera tu re  and  the  s t eepe r
t h e  g r a d i e n t ,  t h e  h i g h e r  t h e  W I T S E H A C  I N D E X .
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APPENDIX 2

SAVE
Save  the  Vaal  env ironment

M E D I A  R E L E A S E

DAVID SMITES GOLIATH

L A N D M A R K  M I N I N G  R U L I N G

In a landmark judgement secured by the community/-based organisation
S a v e  t h e  Va a l  E n v i r o n m e n t  ( S . A . V. E . )  o n  F r i d a y,  1 2  M a r c h  1 9 9 9
a g a i n s t  t h e  G a u t e n g  D i r e c t o r  o f  M i n e r a l  D e v e l o p m e n t  a n d  S a s o l
M i n i n g ,  a  f u l l  b e n c h  o f  t h e  S u p r e m e  C o u r t  o f  A p p e a l  h a s  p l a c e d
the environment at  the forefront  of  al l  future planned mining projects ,
b r i n g i n g  S . A .  i n l i n e  w i t h  i n t e r n a t i o n a l  p r a c t i c e .

F r o m  n o w  o n ,  m i n i n g  c o m p a n i e s  a n d  t h e  a u t h o r i t i e s  h a v e  t o  l i s t e n
t o  a l l  i n t e r e s t e d  a n d  a f f e c t e d  p a r t i e s  p r i o r  t o  d e c i d i n g  w h e t h e r
o r  n o t  t o  i s s u e  a  m i n i n g  l i c e n s e  i n  t e r m s  o f  s e c  9  o f  t h e  M i n e r a l s
A c t ,  A c t  5 0  o f  1 9 9 1 .

U p  t o  n o w,  S a s o l  a n d  G a u t e n g ' s  D i r e c t o r ,  M i n e r a l  D e v e l o p m e n t ,
h a v e  m a i n t a i n e d  t h e  p o s i t i o n  t h a t  t h e  c o m m u n i t y  h a s  n o  s a y  i n
s u c h  d e c i s i o n s ,  a n d  n e e d  o n l y  b e  c o n s u l t e d  o n  h o w  t o  m i t i g a t e
t h e  e f f e c t s  t h a t  t h e  p l a n n e d  n e w  S a s o l  N o r t h  We s t  S t r i p  m i n e  o n
t h e  b a n k s  o f  t h e  Va a l  R i v e r  w o u l d  h a v e  o n  t h e  e n v i r o n m e n t .

The  cou r t  d i smis sed ,  w i th  cos t s ,  t he  appea l  by  Saso l  and  Gau teng ' s
d i r e c t o r  o f  M i n e r a l  D e v e l o p m e n t  a g a i n s t  a  H i g h  c o u r t  d e c i s i o n
i n  S . A . V. E ' s  f a v o u r  h a n d e d  d o w n  i n  M a r c h  1 9 9 9 .    T h e  H i g h  C o u r t
h a d  r e v i e w e d  a n d  s e t  a s i d e  S a s o l ' s  a u t h o r i s a t i o n  t o  s t r i p - m i n e
t h e  R i e t s p r u i t  w e t l a n d  o n  t h e  Va a l  R i v e r  f o r  c o a l .

I n  a d d i t i o n ,  J u d g e  P i e r r e  O l i v e r  r u l e d  t h a t  m i n i n g  d e v e l o p m e n t s
w h i c h  m e e t  p r e s e n t  n e e d s  m u s t  t a k e  p l a c e  w i t h o u t  c o m p r o m i s i n g
t h e  a b i l i t y  o f  f u t u r e  g e n e r a t i o n s  t o  m e e t  t h e i r  o w n  n e e d s .   H e
s a i d  a p p l i c a t i o n  o f  t h e  a u d i  r u l e  -  t h a t  t h e  o t h e r  s i d e  m u s t  b e
h e a r d  -  w h e n  s e e k i n g  a  l i c e n s e  w a s  " I n d i c a t e d  b y  v i r t u e  o f  t h e
enormous  damage  min ing  can  do  to  the  env i ronmen t  and  eco log ica l
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s y s t e m s . "

The Court  also confirmed that  our consti tution included environmental
rights as a fundamental human right,  which required that environmental
c o n s i d e r a t i o n s  b e  g i v e n  r e c o g n i t i o n  a n d  r e s p e c t .   " To g e t h e r  w i t h
t h e  c h a n g e  i n  t h e  I d e o l o g i c a l  c l i m a t e  m u s t  a l s o  c o m e  a  c h a n g e
in  our  lega l  and  adminis t ra t ive  approach  to  envi ronmenta l  concerns .
S a i d  J u d g e  O l i v e r.

T h i s  j u d g e m e n t  i s  n o t  o n l y  o f  v a l u e  t o  S . A . V. E . ,  b u t  a l s o  t o  a n y
o the r  communi t i e s  t ak ing  on  b ig  compan ies  whi l s t  t ry ing  to  p ro tec t
t h e  e n v i r o n m e n t .

T h e  J u d g e m e n t  h a s  h a d  t h e  e f f e c t  o f  r e m o v i n g  t h e  m i n i n g  l i c e n c e
f o r  t h e  e x i s t i n g  Wo n d e r w a t e r  o p e n c a s t  a n d  S i g m a  u n d e rg r o u n d
m i n e s ,  c u r r e n t l y  o p e r a t i n g  i n  t h e  S a s o l b u rg  a r e a .   B o t h  o f  t h e s e
mines are also operating without approved Environmental Management
P r o g r a m s .   T h i s  n e e d s  t o  b e  a d d r e s s e d  b y  t h e  a u t h o r i t i e s  a s  a
m a t t e r  o f  u rg e n c y.
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