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Summary 

On- s i t e  e f f l u e n t  d i s p o s a l  i n  r u r a l  a r e a s  is a  l e g i t i m a t e  u s e  o f  r e s o u r c e s  and p r o v i d e s  an e x c e l l e n t  
p u r i f i c a t i o n  of  e f f l u e n t  when u n s a t u r a t e d  s o i l  m o i s t u r e  c o n d i t i o n s  a r e  m a i n t a i n e d .  There  a r e  s e v e r a l  
a c c e p t a b l e  methods of s o i l  a b s o r p t i o n  such  a s  t r a d i t i o n a l  d r a i n f i e l d s ,  mounds and e v a p o t r a n s p i r a t i o n  
beds ,  however,  e a c h  r e l i e s  upon t h e  efficiency of  t h e  s e p t i c  t a n k  and t h e  d o s i n g  r a t e  of  t h e  s o i l .  Both 
t h e  s e p t i c  t a n k  and t h e  d r a i n f i e l d  d o s i n g  sys t ems  a r e  g e n e r a l l y  misunder s tood  by b o t h  t h e  community and 
l o c a l  a u t h o r i t i e s .  Thus,  t h e r e  is a  need f o r  d e v e l o p i n g  s t a n d a r d s  f o r  r u r a l  s u b d i v i s i o n  a l l o t m e n t  s i z e s  
based upon s a f e  d i s p o s a l  o f  s e p t i c  t a n k  e f f l u e n t  i n c o r p o r a t i n g  a  measure o f  s a f e t y  because  o f  t h e  
mismanagement of  p r e s e n t  sys t ems .  

Keywords: s e p t i c  t a n k s ,  d r a i n f i e l d s ,  mounds, e v a p o t r a n s p i r a t i o n  b e d s ,  d o s i n g  r a t e s ,  ma in tenance ,  minimum 
f i e l d  s i z e s ,  s u b d i v i s i o n  a r e a s ,  f a i l u r e s ,  

1, I n t r o d u c t i o n  

R e t i c u l a t e d  sewage t r e a t m e n t  sys t ems  a r e  o f t e n  c o n s i d e r e d  t h e  u l t i m a t e  was tewa te r  d i s p o s a l  mechanism, 

c o l l e c t i n g  a l l  w a s t e s  from d o m e s t i c  househo lds ,  convey ing  them t o  a  c e n t r a l  t r e a t m e n t  complex and 

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

of t h e  e f f l u e n t  t o  t h e  r i v e r  from which it was d e r i v e d .  S e p t i c  t a n k s  w i t h  t h e  a s s o c i a t e d  s o i l  d i s p o s a l  o f  
e f f l u e n t  a r e  accorded  a  second r a t e  c l a s s i f i c a t i o n ,  a  p o s l t i o n  n o t  j u s t i f i e d  i n  e i t h e r  economic o r  
env i ronmen ta l  t e rms .  S o i l  a b s o r p t i o n  of  s e p t i c  t a n k  e f f l u e n t  from d o m e s t i c  househo lds  i s  a  l e g i t i m a t e  u s e  
o f  r e s o u r c e s  and an e n v i r o n m e n t a l l y  sound p r a c t i c e ,  when t h e  d e s i g n  c r i t e r i a  match t h e  p a r t i c u l a r  
l a n d s c a p e .  The a d v a n t a g e s  and disadvantages of  t h e  two sys t ems  w i l l  n o t  be a d d r e s s e d  h e r e ,  b u t  r a t h e r  t h e  
i m p l i c a t i o n  of  p l a n n i n g  f o r  s u b d i v i s i o n s  based upon t h e  u s e  o f  t h e  s o i l  a s  a  t r e a t m e n t  mechanism. 
However, i t  is n e c e s s a r y  t h a t  many o f  t h e  f a l l a c i e s  and m i s c o n c e p t i o n s  o f  o n- s i t e  t r e a t m e n t  and d i s p o s a l  
a r e  c l a r l f l e d .  

T h i s  paper  w i l l  examine some o f  t h e  o m i s s i o n s  i n  p r e s e n t  p l a n n ~ n g  and management o f  s e p t i c  t a n k s ;  t h e  

methods of s o i l  a b s o r p t i o n  i n c l u d i n g  t h e  t r a d i t i o n a l  d r a i n f i e l d s  and a l t e r n a t e  methods o f  a b s o r p t i o n ;  
minimum s e t b a c k s  o f  a b s o r p t i o n  a r e a s  from c r e e k s ,  waterways and boundar i e s .  F i n a l l y  t h e  u s e  o f  s o i l  

a b s o r p t i o n  w i l l  b e  r ev iewed  i n  r e l a t i o n  t o  minimum a r e a s  f o r  r u r a l  r e s i d e n t i a l  s u b d i v i s i o n s  based upon 
t h e  above r e q u i r e m e n t s  and t h e  d e s i g n  c r i t e r i a  f o r  t h e  r e g i o n a l  and l a n d s c a p e  c o n s t r a i n t s .  

2, System F u n c t i o n  

A s e p t i c  t a n k  is a  w a t e r  t i g h t  compartment c a p a b l e  of a c c e p t i n g  a l l  household  w a s t e s .  I n  New South Wales 
' b l a c k  w a t e r 1  ( t o i l e t  w a s t e s )  and ' g r e y  w a t e r '  ( o t h e r  w a s t e s )  a r e  r e q u i r e d  t o  be t r e a t e d  b e f o r e  d i s p o s a l  



t o  the  environment. A l l  d i scuss ion  beyond t h i s  p o i n t  w i l l  r e f e r  t o  wastewater as the  composite of bo th  

grey and b l ack  waters. The f u n c t i o n  o f  the  s e p t i c  tank i s  t o  p rov ide  pr imary t reatment  o f  the  wastewater 

by means o f :  

(a )  f l o a t a t i o n  o f  scum and wastes l e s s  dense than water, these i nc l ude  body greases, k i t c h e n  

greases and f r o t h s :  

(b )  sedimentat ion o f  p a r t i c l e s  more dense than water, i n c l u d i n g  those f l o c c u l a t e d  w i t h i n  t he  

tank by con tac t  w i t h  ca t i ons  and o ther  f l o c c u l a t i n g  agents: and 

( c )  anaerobic d i ges t i on  of the  th ree  products - the  scum, t he  sediment and t he  e f f l u e n t .  

Under the  processes o f  p a r t i a l  d i g e s t i o n  (decomposit ion) which occurs w i t h i n  t he  s e p t i c  tank, t h e  

suspended and so lub le  organic l oad  o f  t he  wastewater i s  reduced. The f o l l ow ing  t a b l e  i l l u s t r a t e s  t he  

average l oad ing  r a t e s  f o r  domestic s e p t i c  tanks and t he  average e f f l u e n t  q u a l i t y  f o l l o w i n g  a  de ten t i on  
s to rage p e r i o d  of no t  l e s s  than 24hrs. 

TABLE 1 

DOMESTIC WASTEWATER AND EFFLUENT QUALITY 

Organic compounds Wastewater E f f l u e n t  

m g ~ - l  ( a )  mgcl (b) 

S o l i d s  

t o t a l  d i sso l ved  

t o t a l  suspended 

Biochemical  oxygen demand 

Chemical oxygen demand 

N i t r ogen  - t o t a l  

Phosphorus - t o t a l  

( a )  US-EPA, 1980 (b )  O t i s  and Boyle, 1976 

The values f o r  t he  t r e a t e d  e f f l u e n t  g iven  above are h igher than t he  a l lowab le  concent ra t ion  requ i red  by 

t he  Clean Waters Act(1970) which s t i p u l a t e s  a  minimum o f  20 m i l l i g r a m s  per  l i t r e  BOD 5 days and 30 
m i l l i g r a m s  per  l i t r e  suspended so l i ds .  There i s  a  requirement f o r  f u r t h e r  t reatment  be fo re  re lease  t o  t h e  

environment . The s o i l  absorp t ion  system prov ides  the  a d d i t i o n a l  removal o f  p o l l u t a n t s .  Correct  dosing o f  

a  s o i l  absorp t ion  system, such t h a t  t reatment  i s  ae rob i ca l l y  performed, should r e s u l t  i n  a  wastewater 

having q u a l i t i e s  below the  minimum standard. Brouwer (1982) suggests t h a t  t reatment  i n  t he  s o i l  i s  

complete a f t e r  p e r c o l a t i o n  through 2 metres o f  unsaturated s o i l  and 30 metres o f  sa tu ra ted  p r o f i l e .  The 

zone o f  s a t u r a t i o n  however, depends upon t he  dosing r a t e  o f  t he  s o i l  absorp t ion  system, t h a t  i s  t h e  

volume o f  water re leased on a  d a i l y  b a s i s  i n  r e l a t i o n  t o  the  s u b s o i l  d i sposa l  area ava i l ab le .  The 

l i t e r a t u r e  gene ra l l y  suggests t h a t  removal o f  n i t r ogen  and phosphorus i s  almost complete w i t h i n  t he  s o i l  

system, a  b e n e f i t  no t  a f f o rded  t o  r e t i c u l a t e d  t reatment  systems. 



3. System Loading R a t e s  

The l o a d i n g  r a t e  o f  a  s e p t i c  t a n k  is  dependen t  upon t h e  u s e  of wa te r  w i t h i n  t h e  househo ld .  P a t t e r s o n  

(1985)  found t h a t  househo lds  t o t a l l y  r e l i a n t  upon r a i n w a t e r  consumed on a v e r a g e  165  l i t r e s  p e r  pe r son  p e r  
day b u t  t h o s e  connec ted  t o  a  r e t i c u l a t e d  s u p p l y  used  350 l i t r e s  p e r  p e r s o n  p e r  day. Thus,  a  household  
w a t e r  consumption a s  s u g g e s t e d  by t h e  S t a t e  P o l l u t i o n  C o n t r o l  Commission (1978)  o f  240 l i t r e s  p e r  pe r son  
p e r  day is  a  r e a s o n a b l e  e s t i m a t e  e x c e p t  f o r  town w a t e r  c o n n e c t i o n s .  A l o a d i n g  r a t e  p e r  household  o f  1500 
l i t r e s  p e r  day i s  c o n s i d e r e d  an a v e r a g e  e f f l u e n t  l o a d i n g .  I t  becomes obv ious  t h a t  c o n s e r v a t i o n  w i t h i n  t h e  
household  r e d u c e s  t h e  need f o r  l a r g e  s o i l  a b s o r p t i o n  f i e l d s ,  w h i l e  e x t r a v a g a n t  u s e  o f  w a t e r  w i l l  l e a d  t o  
o v e r l o a d i n g  problems. 

4 E f f l u e n t  D i s p o s a l  Mechanisms 

4.1 G e n e r a l  

There  a r e  s e v e r a l  sys t ems  a v a i l a b l e  f o r  d i s p o s i n g  o f  s e p t i c  t a n k  e f f l u e n t  t o  t h e  environment  th rough  a  
s o i l  i n t e r f a c e .  These i n c l u d e  t h e  t r a d i t i o n a l  d r a i n f i e l d ,  e v a p o t r a n s p i r a t i o n  beds ,  mounds, f i l t e r s  and 
i r r i g a t i o n  d i s p o s a l .  Each o f  t h e s e  w i l l  b e  examined b r i e f l y  t o  o u t l i n e  t h e  minimum r e q u i r e m e n t s  f o r  each .  

4 - 2  T r a d i t i o n a l  D r a i n f i e l d s  

The e f f l u e n t  is d i s p o s e d  t o  a  s u b s o i l  environment  where w a t e r  ponded t o  d e p t h s  o f  l e s s  t h a n  50mm is  
absorbed  th rough  t h e  bottom and s i d e w a l l  a r e a s  o f  a  t r e n c h .  T y p i c a l l y  t h e  t r e n c h  h a s  d imens ions  o f  900mm 
wide by 450mm deep wi th  l e n g t h s  up t o  120 m e t r e s .  I t  is u n f o r t u n a t e  t h a t  common p r a c t i c e  h a s  r e s u l t e d  i n  
many t r e n c h e s  be ing  underdes igned  a t  30 m e t r e s .  There  is, however,  no s a t i s f a c t o r y  g u i d e  f o r  d o s i n g  
r a t e s ,  s i n c e  d e s i g n  c r i t e r i a  o v e r e s t i m a t e  bot tom a b s o r p t i o n  w h i l e  i g n o r i n g  e v a p o t r a n s p i r a t i o n .  A 
household  u s i n g  1500 l i t r e s  p e r  day r e q u i r e s  a  t r e n c h  o f  a t  l e a s t  80  m e t r e s  i r r e s p e c t i v e  o f  s o i l  t y p e ,  
problem s o i l s  r e q u i r e  l o n g e r  t r e n c h e s .  

4 , 3  E v a p o t r a n s p i r a t i o n  Beds. 

T h i s  sys t em r e l i e s  e n t i r e l y  upon t h e  e v a p o t r a n s p i r a t i o n  p o t e n t i a l  o f  a  w e l l  m a i n t a i n e d  and h i g h l y  
e v a p o r a t i v e  p l a n t  community t o  remove e f f l u e n t ,  from a  s e a l e d  bed o f  po rous  m a t e r i a l ,  t o  t h e  a tmosphere .  
The c o n s t r a i n t s  upon t h e  e f f e c t i v e  l o n g  term o p e r a t i o n  of  such  a  sys tem r e q u i r e s  management l e v e l s  beyond 
t h e  a b i l i t y  of  many h o u s e h o l d e r s .  The sys tem s u f f e r s  from an i n a b i l i t y  t o  r e s u r r e c t  a  f a i l e d  sys tem.  
Where sys t ems  have been des igned  f o r  t h e  l o c a l  environment ,  t h e  s a f e t y  f a c t o r  f o r  o v e r l o a d i n g  h a s  

2  
r e s u l t e d  i n  l a r g e  a r e a  beds  (500m ) b e i n g  r e q u i r e d .  The c o s t  o f  such  approaches  t h e  p r o h i b i t i v e  when 

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

494  Mounds 

I d e a l l y ,  t h e s e  a r e  d i s p o s a l  f i e l d s  c o n s t r u c t e d  on t h e  s u r f a c e  o f  t h e  s o i l  and a  mound o v e r  t h e  d i s p o s a l  

p i p e  a l l o w s  t h e  removal of e f f l u e n t  t h rough  b o t h  i n f i l t r a t i o n  and e v a p o t r a n s p i r a t i o n .  Where t h e s e  sys t ems  
have been used i n  America on problem s o i l s ,  t h e  d i s p o s a l  h a s  been s u c c e s s f u l  (Conver se  e t  a l ,  1978) .  
T h e i r  employment i n  A u s t r a l i a  is  becoming popu la r  b u t  s h o u l d  be used  i n  combina t ion  w i t h  doub le  chambered 

t a n k s .  T y p i c a l  mounds f o r  E a s t e r n  A u s t r a l i a  have d imens ions  o f  5  m e t r e s  wide and 20 m e t r e s  long .  

4.5 F i l t e r  Beds and I r r i g a t i o n ,  

Recent  e x p e r i m e n t s  w i t h  t h e  u s e  of p e a t  (sphagnum) f i l t e r  b e d s  t o  remove t h e  p o l l u t a n t s  from t h e  s e p t i c  
t a n k  e f f l u e n t  have been very  s u c c e s s f u l .  F i l t e r  b e d s  having d imens ions  o f  4 m e t r e s  by 6 m e t r e s  by 600mm 
deep have removed 95% o f  n i t r o g e n  and phosphorus ,  100% c o l i f o r m  b a c t e r i a  from d o m e s t i c  e f f l u e n t  (Rock e t  

a l ,  1984) .  A t  a  r a t e  o f  p u r i f i c a t i o n  of t h i s  l e v e l  a p p l i c a t i o n  by i r r i g a t i o n  is a c c e p t a b l e  t o  a r e a s  used 
' 

f o r  p u b l i c  a c c e s s .  



5. Common F a l l a c i e s  

( a )  S e p t i c  t a n k s  a r e  management f r e e  - F a l s e .  

There  is need f o r  management of  t h e  p r o d u c t s  d i s p o s e d  t o  a  s e p t i c  t a n k .  C i g a r e t t e  b u t t s ,  l a r g e  l o a d i n g s  
o f  p a p e r ,  k i t c h e n  s c r a p s  p a s s i n g  th rough  a  ga rbage  g r i n d e r  and p l a s t i c  m a t e r i a l s  s h o u l d  be p r e v e n t e d  from 
e n t e r i n g  t h e  sys tem.  A s e p t i c  t a n k  i s  n o t  management f r e e  b u t  r e q u i r e s  c a r e f u l  m o n i t o r i n g  o f  i n p u t  s o l i d s  
and wa te r  volume. 

( b )  S e p t i c  t a n k s  l a s t  f o r  y e a r s  - F a l s e .  

The t h r e e  f u n c t i o n s  performed by t h e  s e p t i c  t a n k  r e s u l t  i n  a  b u i l d  up o f  i n d i g e s t i b l e  s e d i m e n t s  and scum, 
t h e r e b y  r e d u c i n g  t h e  s t o r a g e  c a p a c i t y  of  t h e  l i q u i d  e f f l u e n t .  When t h e  l i q u i d  s t o r a g e  volume is  l e s s  t h a n  

t h e  d a i l y  i n f l o w  o f  was tewa te r ,  t h e  reduced d e t e n t i o n  t i m e  r e s u l t s  i n  t h e  d i s c h a r g e  e f f l u e n t  i n c r e a s i n g  
i n  o r g a n i c  l o a d .  T h i s  i n c r e a s e  q u i c k l y  a f f e c t s  t h e  c l o g g i n g  l a y e r s  i n  t h e  a b s o r p t i o n  f i e l d ,  b l o c k i n g  
e s s e n t i a l  d i s p o s a l  p a t h s  and r e d u c i n g  t h e  e f f i c i e n c y  o f  t h e  s o i l  t r e a t m e n t  p r o c e s s .  S e p t i c  t a n k s  s h o u l d  

be  pumped o u t  e v e r y  two t o  t h r e e  y e a r s  a s  a  minimum requ i remen t .  

( c )  Absorp t ion  f i e l d s  can be des igned  on s o i l  p e r c o l a t i o n  t e s t s  - F a l s e .  

The s t a n d a r d  s o i l  p e r c o l a t i o n  t e s t  a s  r e q u i r e d  by some a u t h o r i t i e s  i s  based  upon o u t d a t e d  i n f o r m a t i o n  i n  
r e l a t i o n  t o  e f f l u e n t  d i s p o s a l .  F i r s t l y ,  t h e  p e r c o l a t i o n  t e s t  is based upon t h e  movement o f  c l e a n  w a t e r  
t h rough  a  t e s t  h o l e .  Second ly ,  t h e  t e s t  i s  d e s i g n e d  t o  measure  t h e  i n f i l t r a t i o n  o f  w a t e r  t h rough  t h e  
bot tom o f  t h e  t e s t  h o l e  and a v o i d s  t h e  c o m p l i c a t i o n  o f  s i d e w a l l  movement. F i n a l l y ,  t h e  p e r c o l a t i o n  t e s t  
makes no accoun t  f o r  p o t e n t i a l  e v a p o t r a n s p i r a t i o n  from v e g e t a t i v e  m a t e r i a l s .  I t  h a s  been s u g g e s t e d  by 

O l i v i e r i  e t  a 1  (1981)  t h a t  t h e  b e t t e r  t e s t i n g  p r o c e d u r e  is  th rough  l o c a l  i n s p e c t i o n  o f  e x i s t i n g  t r e n c h e s  
and c l a s s i f i c a t i o n  of  s o i l  and l a n d s c a p e  a c c o r d i n g  t o  p r e s e n t  c o r r e c t l y  f u n c t i o n i n g  s y s t e m s .  

( d )  The p r e s e n t  methods of  c o n s t r u c t i o n  a r e  s a t i s f a c t o r y  - F a l s e .  

P r e s e n t  c o n s t r u c t i o n  s t a n d a r d s  f a i l  t o  ment ion smear ing  o f  s i d e w a l l s  and bot tom a r e a s  o f  t r e n c h e s ,  a v o i d  

r e s t r i c t i n g  dep th  of  t r e n c h e s  t o  t h e  i n f i l t r a t i v e  h o r i z o n s  o f  t h e  s o i l  and f a i l  t o  a l l o w  f o r  
e v a p o t r a n s p i r a t i o n .  

While s t a n d a r d s  e x i s t  f o r  t h e  p h y s i c a l  c o n s t r u c t i o n  and s i z i n g  o f  t h e  s e p t i c  t a n k  (AS 1 5 4 6 ) ,  t h e r e  a r e  no 

s t a n d a r d s  f o r  a p p l y l n g  d o s i n g  r a t e s  t o  s o i l  t y p e s  and no g u i d e l i n e s  f o r  t h e  c a p a b i l i t i e s  o f  t h e  l a n d s c a p e  
f o r  t h e  v a r i o u s  d i s p o s a l  methods. V i c t o r i a  h a s  t a k e n  s t e p s  towards  t h e s e  e n d s  (Brouwer and Buge ja ,  1983)  

b u t  o t h e r  S t a t e s  a r e  s low t o  fo l low.  

6. S e t b a c k s .  

A s e t b a c k  i s  t h e  minimum s a f e  d i s t a n c e  o f  a  s o i l  a b s o r p t i o n  f i e l d  from a n o t h e r  s e r v i c e ,  w a t e r  r e s o u r c e  o r  

boundary l i n e .  L i t t l e  e x p e r i m e n t a t i o n  h a s  been c a r r i e d  o u t  on t h e  s a f e  d i s t a n c e s  based  upon f a e c a l  
c o l i f o r r n s ,  n l t r o g e n  and phosphorus  a s  t h e  i n d i c a t o r s  o f  p o l l u t i o n .  Brouwer (1982)  h a s  s u g g e s t e d  s e t b a c k s  
based  upon h l s  s t u d i e s  w i t h  t r a d i t i o n a l  d r a i n f i e l d s  on problem s o i l s  i n  V i c t o r i a .  No o t h e r  A u s t r a l i a n  

d a t a  a r e  a v a i l a b l e  and e s t i m a t e s  have t o  be  made from t h e  l i t e r a t u r e  based  upon t h e  e f f e c t i v e n e s s  is 
dependen t  upon s o i l  t e x t u r e  ( p a r t i c l e  s i z e  a n a l y s i s ) ,  t h e  u n s a t u r a t e d  zone  and t h e  r e t e n t i o n  t i m e  
a v a i l a b l e .  I n  view o f  t h e  l a c k  o f  d a t a ,  i t  is s u g g e s t e d  t h a t  t h e  e s t i m a t e s  by Brouwer (1982)  s e r v e  a s  a  
g u i d e  t o  minimum d i s t a n c e s  and where r a i n f a l l  i n c r e a s e s  s o l 1  m o i s t u r e  t o  n e a r  s a t u r a t e d  c o n d i t i o n s  t h a t  a  
f u r t h e r  i n c r e a s e d  e s t i m a t e  be made. 



TABLE 2 

RECOMkIENDED SETBACK DISTANCES FOR VICTORIA (Brouwer, 1982) 

Item Setback (m) 
................................................................................... 

Streams 
Lakes, l a r g e  wel l  f lushed  

poorly f lushed  
Cut t ings ,  escarpments 
Wells, dams, ponds 
Bui ld ings  
Driveways 
Boundaries 

2 
2 
2 high s i d e  

4 low s i d e  

These se tbacks  should be measured from t h e  known maximum e x t e n t  of t h e  wetted e f f l u e n t  f r o n t  and not  

simply from the  cen t r e  l i n e  of t h e  absorp t ion  f i e l d .  Where evapo t r ansp i r a t i on  beds a r e  used t h e r e  is no 
requirement f o r  se tbacks  s i n c e  t he  t o t a l  volume of t h e  e f f l u e n t  is disposed t o  the  atmosphere. There is,  
however, need t o  preserve  an u n r e s t r i c t e d  a i r f l o w  over t he  bed and al low fo r  maximisation of ava i l ab l e  
s o l a r  r a d i a t i o n  onto t he  bed. 

7. R e s t r i c t i o n s  f o r  Rural  Subdivision.  

In a  s tudy commissioned by t h e  Grafton Ci ty  Council ,  Pa t t e r son  and Per rens  (1983) presented gu ide l i ne s  
f o r  the  minimum r u r a l  r e s i d e n t i a l  subdiv is ion  a r e a s  based upon s e v e r a l  e f f l u e n t  d i sposa l  methods. A 

r e s i d e n t i a l  subdiv is ion  must allow usable  space f o r  house and garage,  l e g a l  se tbacks  from roadways, c l e a r  
space fo r  r e c r e a t i o n ,  lawns and gardens and an a r e a  s p e c i f i c a l l y  f o r  e f f l u e n t  d i sposa l .  The a l l o c a t i o n  of 

t h i s  a rea  m u s t  be s u i t a b l e  f o r  s a f e  d i sposa l  of t o t a l  household e f f l u e n t  a t  a  minimum r a t e  of 1500 l i t r e s  
per household per day. Ca l cu l a t i ons  must be based upon a t  l e a s t  t he  86th p e r c e n t i l e  r a i n f a l l  value s i n c e  
average success  (50% of t he  t ime) i s  l e s s  than s a t i s f a c t o r y  from e i t h e r  a  hea l t h  or environmental aspec t .  

The Grafton gu ide l i ne s  suggested a  minimum a rea  of  1 .5  hec t a r e s  where mounds were employed t o  d i spose  of 
e f f l u e n t ,  t h a t  is  on s l opes  of l e s s  than 6%. On s l opes  g r e a t e r  than 6% where it was necessary t o  use 
conventional  t renches ,  up t o  2 hec t a r e s  were r equ i r ed  t o  provide both t h e  l i v i n g  space and t h e  e f f l u e n t  
d i sposa l  a r ea .  

Since the  e f f l u e n t  d i sposa l  a rea  is a  s p e c i f i c  use a r ea ,  a c t i v i t i e s  which would a l t e r  the  d i sposa l  
q u a l i t i e s  of the  s o i l  must be r e s t r i c t e d .  The cons t ruc t i on  of fences around the  d i sposa l  a rea  may be 

requi red  t o  prevent veh icu ia r  or animal access .  

8, Conclusion. 

Severa l  methods of environmental ly sound d i sposa l  of s e p t i c  tank e f f l u e n t  have been i l l u s t r a t e d  i n  t h e  

above s ec t i ons .  The assessment of t he  landscape t o  accommodate one or more of t he  systems can only be 
made by on- s i t e  i n spec t i ons  of a c tua l  s o i l  cond i t i ons  and t h e  l o c a l  environmental c o n s t r a i n t s  upon dosing 
r a t e s  and s i z i n g  of t he  d i sposa l  f i e l d .  The pe r co l a t i on  t e s t  has l o s t  favour with des ign ing  requirements ,  
while  t h e r e  i s  g r ea t  v a r i a t i o n  i n  t he  household water  use where var ious  sources  of water a r e  ava i l ab l e .  



.Common f a i l u r e s  i n  s e p t i c  tank d i sposa l  f i e l d s  r e s u l t  from t h r e e  causes:  

( 1 )  i n c o r r e c t  s i z i n g  of the  d i sposa l  f i e l d  i n  r e l a t i o n  t o  t he  household water use and t h e  s o i l ' s  
d i sposa l  c apac i t y ;  

( 2 )  poor cons t ruc t i on  techniques employed i n  excavat ion b a c k f i l l i n g ,  l e v e l l i n g  and t h e  s e l e c t i o n  of  

b a c k f i l l  ma t e r i a l ;  and 

( 3 )  poor maintenance of t he  loading of the  s e p t i c  tank,  t h e  maintenance of a  d a i l y  r e t e n t i o n  s t o r a g e  
and prevent ion  of overflow of e f f l u e n t  of above average s o l i d  conten t .  

Minimum a l lo tment  a r e a s  must be based upon both t he  requirements f o r  l i v i n g  space and on- s i t e  e f f l u e n t  
d i s p o s a l ,  t h e  l a t t e r  a rea  r equ i r i ng  exclusion from normal a c t i v i t i e s .  Where t he  common causes of f a i l u r e  
can be e l imina ted  through l o c a l  au tho r i t y  involvement and adequate gu ide l i ne s  f o r  cons t ruc t i on  agenc ies ,  
t h e  minimum a rea s  may be re laxed .  However, f a i l e d  s o i l  absorp t ion  systems presen t  environmental and 
hea l t h  hazards t o  t h e  community and re juvena t ion  is  both a  co s t l y  and inconvenient  process.  
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