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PROTECTION OF GROUNDWATER I N  RELATION TO WASTE DISPOSAL I N  WESSEX WATER AUTHORITY 

C J SWINNERTON 

Wessex Water A u t h o r i t y ,  U n i t e d  Kingdom 

INTRODUCTION 

Wessex Water A u t h o r i t y  as one o f  t h e  t e n  water a u t h o r i t i e s  i n  England and 

Wales h a s  t h e  r e s p o n s i b i l i t y  of  l i a i s i n g  w i t h  waste d i s p o s a l  a u t h o r i t i e s  which 

are t h e  County C o u n c i l s  t o  e n s u r e  t h a t  b o t h  g r o u n d w a t e r  and s u r f a c e  water 
r e s o u r c e s  are n o t  p o l l u t e d  by waste d i s p o s a l  a c t i v i t i e s .  A l l  new w a s t e  d i s p o s a l  

s i t e s  r e q u i r e  b o t h  p l a n n i n g  p e r m i s s i o n  and a s i te  l i c e n c e  and both  t h e s e  

a u t h o r i s a t i o n s  are r e f e r r e d  t o  t h e  water a u t h o r i t y  f o r  comment. C o n d i t i o n s  

c a n  be r e q u e s t e d  fo r  i n c l u s i o n  on b o t h  s o  t h a t  a d e q u a t e  p r o t e c t i o n  i s  a f f o r d e d .  

F a i l u r e  for  agreement  on  c o n d i t i o n s  n e c e s s a r y  can  be r e f e r r e d  t o  t h e  S e c r e t a r y  

of S t a t e  f o r  d e c i s i o n .  

S e v e r a l  water a u t h o r i t i e s  have d e v e l o p e d  a q u i f e r  p r o t e c t i o n  p o l i c i e s  i n  

which t h e  a q u i f e r s  a r e  s p e c i f i e d  a s  e i t h e r  r e q u i r i n g  v a r i o u s  d e g r e e s  o f  

p r o t e c t i o n  o r  i n  some cases as b e i n g  of minimal  r e s o u r c e  v a l u e  and t h e r e f o r e  

n o t  j u s t i f y i n g  p r o t e c t i o n .  

Wi th in  Wessex no  a q u i f e r  p r o t e c t i o n  p o l i c y  a s  s u c h  h a s  been developed  

a l t h o u g h  t h e  g e n e r a l  p o l i c y  a d o p t e d  i n  waste d i s p o s a l  l i a i s o n  is  t o  d i s c o u r a g e  

waste d i s p o s a l  s i t e s  on  a q u i f e r s .  However t a k i n g  a r e a l i s t i c  v iew and b e a r i n g  

i n  mind t h e  need t o  b a l a n c e  t h e  v a r i o u s  i n t e r e s t s  i n v o l v e d ,  as r e q u i r e d  by 

Government ,  e a c h  s i t e  i s  looked  a t  on i t s  i n d i v i d u a l  m e r i t s  and d i s a d v a n t a g e s  

and s i tes  on a q u i f e r s  a r e  p e r m i t t e d ,  s u b j e c t  t o  a d e q u a t e  s a f e g u a r d s ,  i f  t h e  

need i s  s u f f i c i e n t l y . g r e a t .  

I n  a d d i t i o n ,  p r e f e r e n c e  i s  g i v e n  t o  t h e  " c o n t a i n  and t reat"  a p p r o a c h  r a t h e r  

t h a n r t h e  " d i l u t e  and  d i s p e r s e "  u n l e s s  a d e q u a t e  e v i d e n c e  is a v a i l a b l e  t o  s u p p o r t  

t h e  l a t t e r .  
O f  t h e  9918 km2 t o t a l  Wessex a r e a  36% i s  o u t c r o p  o f  t h e  wide r a n g e  o f  

a q u i f e r s  found i n  Wessex and t h e s e  p r o v i d e  w a t e r  f o r  a p p r o x i m a t e l y  h a l f  o f  t h e  

t o t a l  p u b l i c  w a t e r  s u p p l y  demand which i s  around 900 m e g a l i t r e s  p e r  day a t  

p r e s e n t .  C l e a r l y  w i t h  groundwater  c o n t r i b u t i n g  s u c h  a h i g h  p r o p o r t i o n  o f  

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

i n  s i t i n g  w a s t e  d i s p o s a l  s i t es .  

Reprinted from The Science of the Total Environment, 21 (1981) 389-395 
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The p r a c t i c a l  a p p r o a c h  of  l o o k i n g  a t  s i tes  i n d i v i d u a l l y  and a c c e p t i n g  s i t e s  
on a q u i f e r s  where s u f f i c i e n t  r e l i a b l e  e v i d e n c e  i s  p r o v i d e d  t o  show t h a t  no  

harmful  effects t o  groundwater  w i l l  r e s u l t  has been  well a c c e p t e d  by t h e  

c o u n t i e s ,  t h i s  b e i n g  d e m o n s t r a t e d  by t h e  fact  t h a t  o n l y  one s i t e  h a s  been  

r e f e r r e d  t o  t h e  S e c r e t a r y  of S t a t e  for  d e c i s i o n  'due t o  f a i l u r e  t o  agree between 

Wessex and a c o u n t y .  

The r e s u l t  of t h i s  p o l i c y  h a s  been a v e r y  wide r a n g e  of t y p e s  of s i t e  

o p e r a t i n g  w i t h i n  Wessex and t h e  f o l l o w i n g  s e c t i o n s  p r e s e n t  b r i e f  d e s c r i p t i o n s  

of t h r e e  si tes on  a q u i f e r s  of s i g n i f i c a n t  d i f f e r e n c e .  I n  a d d i t i o n  a n  example 

is p r e s e n t e d  of what may be c o n s i d e r e d  by many t o  be t h e  i d e a l  t y p e  o f  s i t e  
which is n o t  on a n  a q u i f e r  and  a v o i d s  many of t h e  p o t e n t i a l  p o l l u t i o n  problems 

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

DESCRIPTION OF THREE AQUIFER SITES I N  WESSEX 

S i t e  A. C o n t a i n  and  Treat by C o n t r o l  of Groundwater  L e v e l s  

The first s i t e  c o n s i d e r e d  i s  a d i s u s e d  q u a r r y  s i t u a t e d  i n  t h e  C l i f t o n  Down 

limestone s t ra ta  of t h e  C a r b o n i f e r o u s  Limes tone  series, t h i s  b e i n g  a massive lime- 
s t o n e  t h r o u g h  which flow t a k e s  p l a c e  i n  d i s c r e t e  n a t u r a l  c o n d u i t s  and f issures.  

A r i v e r  flows from east t o  west w i t h i n  200 metres of  t h e  s o u t h e r n  end o f  

t h e  q u a r r y .  The l e v e l  of t h e  r i v e r  i s  some 30 metres above  t h e  b a s e  of t h e  

q u a r r y  which is a t  i t s  maximum a b o u t  50 metres deep .  The q u a r r y  is o v e r  a 

k i l o m e t r e  l o n g  and a b o u t  200 metres wide.  

Pr ior  t o  t i p p i n g  g r o u n d w a t e r  e n t e r i n g  t h e  q u a r r y ,  a b o u t  1 Ml/d, was pumped 

o u t  from a sump a t  t h e  s o u t h e r n  end  i n t o  t h e  r i v e r  and o v e r  t h e  y e a r s  t h i s  

r e s u l t e d  i n  a cone o f  d e p r e s s i o n  a round t h e  q u a r r y  w i t h  groundwater  l e v e l s  i n  

t h e  l i m e s t o n e  b e i n g  some 27 metres above  t h e  q u a r r y  base .  

Al though t h e  l i m e s t o n e  is f i s s u r e d  and t h e o r e t i c a l l y  a n  a q u i f e r  it is of 
r e l a t i v e l y  low p e r m e a b i l i t y  and i t  is  n o t  c o n s i d e r e d  t o  have s i g n i f i c a n t  

p o t e n t i a l  as  a w a t e r  r e s o u r c e  a t  t h i s  l o c a t i o n .  There  are no  e x i s t i n g  l i c e n c e  

a b s t r a c t i o n s  from t h e  l i m e s t o n e  and b e a r i n g  i n  mind t h e  need t o  b a l a n c e  t h e  

w a t e r  and  w a s t e  d i s p o s a l  a s p e c t s  o f  t h e  problem i t  was n o t  c o n s i d e r e d  j u s t i f i e d  

t o  p r o t e c t  t h e  groundwater  w i t h i n  t h e  l i m e s t o n e  for  i t s  own s a k e .  

I f  r e f u s e  was d e p o s i t e d  i n  t h e  q u a r r y  and no d e w a t e r i n g  o f  t h e  q u a r r y  was 

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

i t  r e a c h e d  a l e v e l  a t  which  o u t f l o w  i n t o  t h e  r i v e r  was p o s s i b l e .  

To p r o t e c t  t h e  q u a l i t y  o f  t h e  s u r f a c e  waters g e n e r a l l y  i t  is  e s s e n t i a l  

t h a t  l e a c h a t e  i s  p r e v e n t e d  f rom e n t e r i n g  them. 
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To e n s u r e  t h i s ,  t h e  p r o p o s a l s  a r e  fo r  a d r a i n a g e  s y s t e m  which w i l l  co l lec t  
a l l  incoming groundwater  a n d  l e a c h a t e  from r a i n f a l l  t o g e t h e r  i n  a sump near 
t h e  s o u t h e r n  end  o f  t h e  q u a r r y  and pumping from t h e  sump would m a i n t a i n  a 
groundwater  g r a d i e n t  i n t o  t h e  q u a r r y  as  a t  p r e s e n t .  High r a t e s  of r u n - o f f  

due t o  heavy r a in fa l l  would be s t o r e d  i n  a n  o n s i t e  r e s e r v o i r  o f  s u f f i c i e n t  

c a p a c i t y  t o  cope w i t h  storm e v e n t s  of a r e t u r n  p e r i o d  of a b o u t  50 y e a r s  and 

t h e  s t o r a g e  c a p a c i t y  o f  t h e  r e f u s e  i t s e l f  w i l l  be  u t i l i s e d  as temporary  re ten t ion  
c a p a c i t y  f o r  storm e v e n t s  a f t e r  t h e  first few l a y e r s  have been d e p o s i t e d .  

The p o l l u t e d  water from t h e  q u a r r y  would t h e n  be pumped a t  a ra te  and a t  
times a g r e e d  w i t h  t h e  water a u t h o r i t y  t o  a sewer f o r  treatment a t  a sewage 

t r e a t m e n t  works o r  t o  a p r i v a t e  o n s i t e  t r e a t m e n t  works t o  be t r e a t e d  t o  a 

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

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

l e v e l  of l e a c h a t e  i n  t h e  t i p p e d  r e f u s e  i s  k e p t  a t  a s u f f i c i e n t l y  low l e v e l  t o  
p r e v e n t  p o l l u t i o n  of  t h e  surface waters u n t i l  s u c h  time t h a t  t h e  q u a l i t y  of 
t h e  water w i t h i n  t h e  r e f u s e  i s  of a c c e p t a b l e  q u a l i t y  t o  be d i s c h a r g e d  d i r e c t  

t o  t h e  r i v e r .  

The s o l u t i o n  a t  t h i s  p a r t i c u l a r  s i t e  h a s  t h e r e f o r e  been t o  p e r m i t  a waste 
d i s p o s a l  s i t e  on a n  a q u i f e r  b u t  t o  manage i t  i n  s u c h  a way t h a t  nearby  ground-  

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

t h e  a q u i f e r  and t h e n c e  e n t e r i n g  s u r f a c e  waters which need t o  be p r o t e c t e d .  

S i t e  B .  C o n t a i n  and Treat by L i n i n g  t h e  S i t e  

The second s i t e  c o n s i d e r e d  i s  a l s o  on a l i m e s t o n e  a q u i f e r  b u t  t h e  Jurassic 
G r e a t  O o l i t e  Limes tone  series which d i f f e r s  from t h e  C a r b o n i f e r o u s  l i m e s t o n e  

i n  a s  much as t h e  f l o w  o f  water t h r o u g h  t h e  a q u i f e r  t a k e s  p l a c e  i n  a larger 
number o f  l e s s  well d e f i n e d  f i s s u r e s  a l t h o u g h  o v e r a l l  of greater p e r m e a b i l i t y .  

The s i t e  i s  a q u a r r y  which was produced  by e x c a v a t i o n  of s t o n e  from t h e  F o r e s t  

Marble  s t r a t a  which o v e r l i e s  t h e  Great Ooli te  l i m e s t o n e .  There  are f a u l t s  i n  

t h e  v i c i n i t y  of  t h e  q u a r r y  and any  l e a c h a t e  p e r c o l a t i n g  t h r o u g h  t h e  F o r e s t  

Marble  c o u l d  e n t e r  i n t o  t h e  G r e a t  Ool i te  groundwater  which c o n s t i t u t e s  t h e  

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

I n i t i a l l y  t h e  p r o p o s a l .  f o r  t h e  w a s t e  d i s p o s a l  s i t e  was opposed b e c a u s e  i t  
was on  an  i m p o r t a n t  a q u i f e r .  However t h e  need was s u f f i c i e n t l y  great t h a t  

p e r m i s s i o n  was g r a n t e d  s u b j e c t  t o  t h e  s i t e  b e i n g  l i n e d  t o  p r e v e n t  any  l e a c h a t e  

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

f l o o r  of  t h e  q u a r r y  be  g r a d e d  s o  t h a t  a l l  surface water and  l e a c h a t e  d r a i n e d  

v i a  c h a n n e l s  t o  a sump from where i t  was sewered  t o  a sewage t r e a t m e n t  works.  

To c o n t a i n  t h e  l e a c h a t e ,  t h e  b a s e  and  s i d e s  o f  t h e  q u a r r y  were c o v e r e d  w i t h  

0.75 m i l l i m e t r e  t h i c k  b u t y l  s h e e t i n g  p r o t e c t e d  by 75 millimetres of f i n e  
a g g r e g a t e  b e n e a t h  and c o v e r e d  by a f u r t h e r  150 millimetres of f i n e  a g g r e g a t e .  
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T h i s  was t h e  first l i n e d  s i te  w i t h i n  t h e  Wessex area and it was e s s e n t i d  

t h a t  a d e q u a t e  m o n i t o r i n g  was u n d e r t a k e n  t o  d e t e r m i n e  t h e  e f f e c t i v e n e s s  of t h e  

l i n i n g  and t o  t h i s  end two 1 5 0  millimetre d i a m e t e r  o b s e r v a t i o n  b o r e h o l e s  were 
sunk t o  h e l p  m o n i t o r  water q u a l i t y  a n d  water l e v e l s  near t h e  s i t e .  Data have 

been c o l l e c t e d  from t h e s e  b o r e h o l e s  and  o t h e r  b o r e h o l e s  i n  t h e  area and from 
t h e  s i t e  i t s e l f  for  a number of y e a r s .  

An i n h e r i t e d  s i te  i n  b a s i c a l l y  t h e  same geological s i t u a t i o n  was i n  o p e r a t i o n  

and  monitoring of t h e  g r o u n d w a t e r  q u a l i t y  i n  t h e  v i c i n i t y  of t h i s  u n l i n e d  s i t e  

which a c c e p t e d  b a s i c a l l y  t h e  same t y p e  o f  waste p r o v i d e d  a good method of 

i d e n t i f y i n g  any  impact  t h a t  t h e  l i n e d  s i t e  was h a v i n g  on t h e  q u a l i t y  of t h e  

groundwater  due  t o  any  f a i l u r e  of t h e  l i n i n g .  

The r e su l t s  of t h e  i n v e s t i g a t i o n s  show t h a t  some p o l l u t i o n  of one of t h e  

o b s e r v a t i o n  b o r e h o l e s  i s  occurring and t h i s  , i n d i c a t e s  t h a t  some l e a c h a t e  from 

t h e  l i n e d  s i t e  i s  e n t e r i n g  t h e  groundwater  and  t h i s  t h r o w s  some d o u b t  on  t h e  

e f f e c t i v e n e s s  of t h e  l i n i n g .  The l e a c h a t e  o n l y  a p p e a r s  a t  t h i s  b o r e h o l e  a t  
certain times and  t h e  p o s s i b i l i t y  of a d i r e c t  f i s s u r e  c o n t a c t  from t h e  s i t e  

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

t h e  c a u s e .  However i t  h a s  been  shown t h a t  no p o l l u t i o n  h a s  o c c u r r e d  a t  any  

d i s t a n c e  from t h e  s i te  and  t h a t  t h e  l i n i n g  d o e s  a c t  as a n  e f f e c t i v e  method f o r  

c o n t a i n i n g  t h e  m a j o r i t y  of t h e  l e a c h a t e .  F u r t h e r  i n v e s t i g a t i o n s  are c o n t i n u i n g  

s o  that p r e d i c t i o n s  of safe d i s t a n c e s  o f  u n l i n e d  d i s p o s a l  s i t e s  from s u p p l y  

s o u r c e s  i n  t h i s  t y p e  o f  a q u i f e r  can  be made. 

Here a g a i n  a s i t e  on  a n  a q u i f e r  h a s  been p e r m i t t e d  w i t h  a t o t a l l y  d i f f e r e n t  

method of s o l v i n g  t h e  problem. Because of  t h e  s i g n i f i c a n c e  o f  t h e  a q u i f e r  t o  
p u b l i c  s u p p l y  i t  was e s s e n t i a l  t h a t  t h e  l e a c h a t e  produced  was p r e v e n t e d  e n t e r i n g  

i n t o  t h e  a q u i f e r  and  t h e  use  of a n  a r t i f i c i a l  b u t y l  r u b b e r  l i n i n g  h a s  p r o v i d e d  

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

S i t e  C. D i l u t e  and  D i s p e r s e  Approach 

The t h i r d  t y p e  of s i te  c o n s i d e r e d  is  t y p i f i e d  by a q u a r r y  i n  t h e  c h a l k  which 

is of  t h e  c r e t a c e o u s  s t r a t a  which i s  a h a r d  s h e l l y  l i m e s t o n e  t h r o u g h  which f low 

t a k e s  p l a c e  i n  a h i g h  number of small f i s s u r e s  and  c r a c k s .  The s i t e  was a n  

i n h e r i t e d  waste d i s p o s a l  o p e r a t i o n  which had been o p e r a t i n g  f o r  many y e a r s  

p r i o r  t o  t h e  f o r m a t i o n  o f  Wessex and t h e  s i t e  a c c e p t e d  b o t h  d o m e s t i c  and t r a d e  

waste w i t h o u t  any a p p a r e n t  p o l l u t i o n  o f  l o c a l  s o u r c e s  o c c u r r i n g .  

The s i t e  was r e f e r r e d  t o  Wessex b e c a u s e  a l t h o u g h  i t  was a n  e x i s t i n g  s i t e  

which had been i n i t i a t e d  p r i o r  t o  p l a n n i n g  p e r m i s s i o n  b e i n g  r e q u i r e d  i t  d i d  

r e q u i r e  t h e  i s s u e  o f  a s i t e  l i c e n c e  a f t e r  t h e  C o n t r o l  of P o l l u t i o n  Act came 

i n t o  f o r c e .  The d i f f d c u l t y  which  p r e s e n t e d  i t s e l f  t o  Wessex was t h a t  b e c a u s e  

it was a n  u n l i n e d  s i t e  i n  a n  a q u i f e r  i t  was a l m o s t  c e r t a i n  t h a t  some l e a c h a t e  

was e n t e r i n g  t h e  groundwater  and  t h e  Chalk i s  t h e  most i m p o r t a n t  a q u i f e r  i n  
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Wessex and must  be p r o t e c t e d .  From t h e  l i m i t e d  amount of h y d r o g e o l o g i c a l  

i n f o r m a t i o n  a v a i l a b l e  i t  was q u i t e  l i k e l y  t h a t  t h e  l e a c h a t e  e n t e r i n g  t h e  

groundwater  c o u l d  flow i n  a d i r e c t i o n  t o w a r d s  a p r i v a t e  l i c e n s e d  groundwater  

a b s t r a c t i o n  from a s p r i n g  which  was u s e d  for  t h e  p o t a b l e  s u p p l y  for  a n  

agr icu l tura l  es ta te .  Samples  of water t a k e n  a t  t h i s  s u p p l y  showed no 
i n d i c a t i o n  of any  p o l l u t i o n  from t h e  waste d i s p o s a l  s i te .  

Because t h e  s i t e  was i n  o p e r a t i o n  it was n o t  c o n s i d e r e d  s e n s i b l e  t o  oppose 

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

source and t h e  water resources g e n e r a l l y .  It was d e c i d e d  t h e r e f o r e  t h a t  as 
one  o f  t h e  c o n d i t i o n s  which were n e c e s s a r y  t o  e n a b l e  a u t h o r i s a t i o n  t o  be g i v e n  

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

was s e v e r a l  hundred metres away from t h e  s i t e .  T h i s  example i s  t y p i c a l  of 
many i n h e r i t e d  s i tes  t h r o u g h o u t  Wessex. 

The i n h e r i t a n c e  of t h e  many s i tes  on  a q u i f e r s  which  have  o p e r a t e d  w i t h o u t  

problem f o r  many y e a r s  h a s  r e s u l t e d  i n  a c c e p t a n c e  of t h e  " d i l u t e  and d i s p e r s e "  

a p p r o a c h  i n  many l o c a t i o n s  a t  which for  new s i t e s  s u c h  a n  a p p r o a c h  might  be 

t h o u g h t  i n a d v i s a b l e .  C o n s i d e r a b l e  h y d r o g e o l o g i c a l  j u s t i f i c a t i o n  would be 

needed i n  o r d e r  t o  p e r m i t  t h i s  a p p r o a c h  a t  new s i tes  e s p e c i a l l y  where p o t a b l e  

s o u r c e s  are i n v o l v e d .  

A NON-AQUIFER SITE I N  WESSEX 

A s  s t a t e d  i n  t h e  i n t r o d u c t i o n  t o  t h i s  p a p e r  t h e  g e n e r a l  p o l i c y  a d o p t e d  by 

Wessex i s  t h a t  s i t es  on  a q u i f e r s  are d i s c o u r a g e d  where p o s s i b l e  b u t  t h e  t h r e e  

examples  s i tes  c l e a r l y  i l l u s t r a t e  t h a t  f l e x i b i l i t y  i s  used  i n  a p p l y i n g  t h i s  

p o l i c y  and  s i tes  on a q u i f e r s  are p e r m i t t e d .  However t h e  waste d i s p o s a l  s i t e  

d i s c u s s e d  i n  t h i s  s e c t i o n  is p e r h a p s  n e a r e r  t o  t h e  t y p e  of l o c a t i o n  p r e f e r r e d  

by Wessex. 

Along t h e  n o r t h  w e s t e r n  boundary of Wessex Water A u t h o r i t y  is  t h e  S e v e r n  

E s t u a r y  t h e  f o r e s h o r e  of which are large areas of f l a t  a l l u v i a l  d e p o s i t s  which 

are used  m a i n l y  for  a g r i c u l t u r e  b u t  t h e  q u a l i t y  o f  t h e  l a n d  and  t h e  h y d r o l o g i c a l  

regime are s u c h  t h a t  i t  i s  used  m a i n l y  for  g r a z i n g  r a t h e r  t h a n  a r a b l e .  

Because t h e r e  are n o  a q u i f e r s  of any  p o t e n t i a l  i n  t h i s  v i c i n i t y  s i tes  l o c a t e d  

h e r e  do n o t  have a n y  m a j o r  g r o u n d w a t e r  p o l l u t i o n  problems t o  overcome. The 

problems h e r e  are more of e n s u r i n g  t h a t  any  l e a c h a t e  produced  i s  c o n t a i n e d  

w i t h i n  t h e  c o n f i n e s  of t h e  s i t e  i t s e l f  and i s  p r e v e n t e d  from e n t e r i n g  t h e  

s u r f a c e  w a t e r c o u r s e s  which  abound i n  t h i s  a r e a .  

A r e c e n t  p r o p o s a l  h a s  been t o  d e v e l o p  a s i t e  o f  some 4 8  h e c t a r e s  i n  e x t e n t  

which w i l l  be c r e a t e d  by b u i l d i n g  mounds o f  r e f u s e  t o  a h e i g h t  o f  a b o u t  

10 metres above  ground l e v e l  and l a n d s c a p i n g  t h e  f i n i s h e d  s i t e  and r e i n s t a t i n g  

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



To e n s u r e  t h a t  a l l  c o n t a m i n a t e d  water i s  c o n t a i n e d  w i t h i n  t h e  c o n f i n e s  of 

t h e  s i t e  i t  w i l l  be  s u r r o u n d e d  w i t h  a s y s t e m  of bunds and  c u t - o f f  d i t c h e s  t o  

ensure t h a t  no p o l l u t e d  water e n t e r s  t h e  w a t e r c o u r s e s  on  t h e  a g r i c u l t u r a l  
l a n d  s u r r o u n d i n g  t h e  s i t e .  
t h e  bund t h e  t o p  metre of t h e  ground w i l l  be  e x c a v a t e d  and  t h e n  r e i n s t a t e d  w i t h  

s u f f i c i e n t  compact ion  t o  ensu re  t h a t  t h e r e  a r e  no permeable  l a y e r s  t h r o u g h  

which la teral  f low c o u l d  t a k e  p l a c e .  

To e n s u r e  t h a t  no  s u b s u r f a c e  flow o c c u r s  b e n e a t h  

The method o f  d e a l i n g  w i t h  t h e  l e a c h a t e  w i l l  be  o n - s i t e  t r e a t m e n t  which 

w i l l  be a c o m b i n a t i o n  o f  r e c i r c u l a t i o n ,  s t o r a g e ,  grass p l o t  i r r i g a t i o n  p r i o r  

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

e s t u a r i e s  and i n d e e d  a l l  r ivers  r e q u i r e s  a c o n s e n t  t o  d i s c h a r g e  and  f o r  t h i s  

s i t e  t h e  c o n s e n t  s t a n d a r d s  which have been r e q u e s t e d  are 80 mg/l BOD,  80 mg/l 

suspended s o l i d s ,  w i t h  t h e  flows b e i n g  l i m i t e d  t o  1 m e g a l i t r e  p e r  day d u r i n g  

w i n t e r  months and 0 . 5  m e g a l i t r e s  p e r  day d u r i n g  summer months.  I t  i s  e s t i m a t e d  

t h a t  when t h e  s i t e  is  p r o d u c i n g  t h e  maximum volume of l e a c h a t e  t h i s  c o u l d  be 

o f  t h e  o r d e r  o f  80 m e g a l i t r e s  p e r  annum. 

The proposed  methods of o n - s i t e  t r e a t m e n t  have n o t  been t r i e d  b e f o r e  on 

s u c h  a s c a l e  i n  G r e a t  B r i t a i n  and t h e r e f o r e  no  a b s o l u t e  g u a r a n t e e  c a n  be g i v e n  

t h a t  t h e  needed 80:80 c o n s e n t  s t a n d a r d  w i l l  be  met a t  a l l  times. F o r t u n a t e l y  

a large sewage t r e a t m e n t  works i s  i n  t h e  immedia te  v i c i n i t y  o f  t h e  s i t e  and 

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

Al though i t  might  be e x p e n s i v e  t o  t r e a t  t h e  l e a c h a t e  a t  t h i s  works and i n d e e d  

some form of e x t e n s i o n  might  w e l l  be needed ,  i t  d o e s  o f f e r  a v e r y  good l o n g  

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

I f  t h e  n e c e s s a r y  a u t h o r i s a t i o n s  a r e  g r a n t e d  t h e  end p r o d u c t  w i l l  be a s i t e  

i n  a n o n - a q u i f e r  a r e a  w i t h  t h e r e f o r e  no  groundwater  problems and i t  w i l l  be 

managed i n  s u c h  a way t h a t  t h e  o n l y  d i s c h a r g e  t o  s u r f a c e  w a t e r  w i l l  be t o  a n  

a g r e e d  s t a n d a r d  which w i l l  e n s u r e  t h a t  t h e r e  a r e  no  d e t r i m e n t a l  e f f e c t s  t o  

water r e s o u r c e s .  

CONCLUSION 

D e s c r i p t i o n s  of t h r e e  v e r y  d i f f e r e n t  t y p e s  o f  sites on a q u i f e r s  have been  

p r e s e n t e d  which i l l u s t r a t e  t h e  wide r a n g e  o f  s i t es  t h a t  can  r e s u l t  from a d o p t i n g  

a p r a c t i c a b l e  and r e a s o n a b l e  a p p r o a c h  t o  w a s t e  d i s p o s a l .  C l e a r l y  a much 

nar rower  r a n g e  of  t y p e s  of s i t e  would r e s u l t  if a v e r y  f i r m  i n f l e x i b l e  a p p r o a c h  

was a d o p t e d  which  might  make t h e  w a t e r  a u t h o r i t y ' s  r o l e  s i m p l e r  b u t  would be 

v e r y  much a g a i n s t  government  g u i d e l i n e s  and would n o t  be t h e  o p t i m a l  way of 

d i s p o s i n g  o f  w a s t e  t o  l a n d .  



W h i l s t  i t  i s  a c c e p t e d ,  and i n d e e d  e n c o u r a g e d ,  that s u c h  a wide r a n g e  of 
sites s h o u l d  r e s u l t  i n  a n  area of s u c h  wide geological var ia t ion  as Wessex 

i t  is clear t h a t  many of t h e  problems c a n  be reduced  by l o c a t i n g  waste d i s p o s a l  

s i tes  i n  a r e a s  away from a q u i f e r s  and  p e r h a p s  t h e  las t  s i t e  d e s c r i b e d  offers 

a way ahead  fo r  t h e  f u t u r e .  

I t  may be s u g g e s t e d  t h a t  w i t h  t h e  r e s u l t s  of r e s e a r c h  work c a r r i e d  o u t  i n  

t h e  U n i t e d  Kingdom and a b r o a d  s u f f i c i e n t  e v i d e n c e  is a v a i l a b l e  t o  encourage  

t h e  a d o p t i o n  of a " d i l u t e  and d i s p e r s e "  a p p r o a c h  t o  waste d i s p o s a l  on a q u i f e r s  

r a t h e r  t h a n  t h e  " c o n t a i n  and  t reat"  p o l i c y  which  i s  f a v o u r e d  i n  many c a s e s  by 

Wessex. C e r t a i n l y  Wessex d o e s  n o t  d i s r e g a r d  t h e  " d i l u t e  and d i s p e r s e "  a p p r o a c h  

a n d ,  where a d e q u a t e ,  r e l i a b l e  i n f o r m a t i o n  can  be  p r o v i d e d  t o  show t h a t  p a r t i c u l a r  

l o c a t i o n s  l e n d  t h e m s e l v e s  t o  t h i s  a p p r o a c h  its a d o p t i o n  h a s  been ,  and  w i l l  be ,  

a c c e p t e d .  However t h e  a q u i f e r s  d e s c r i b e d  i n  t h i s  p a p e r  predominate  w i t h i n  

Wessex and for  t h e s e  t h e  groundwater  flow i s  g e n e r a l l y  t h r o u g h  d i s c r e t e  f i s s u r e s ,  

c r a c k s  and  f a u l t s  r a t h e r  t h a n  i n t e r a n g u l a r  and i t  i s  f e l t  t h a t  i t  would be 

unwise a t  p r e s e n t  t o  p e r m i t  t h e  w i d e s p r e a d  a d o p t i o n  of t h e  d i l u t e  and d i s p e r s e  

t h e o r y  as a general p o l i c y .  




