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

1.  Mee t ing  b a s i c  needs i n  w a t e r  s u p p l y  and waste 

d i s p o s a l  i s  t h e  d a i l y  p r o v i s i o n  o f  between 20 and 

50 l i t r e s  p e r  person o f  s a f e  and conven ien t  w a t e r  

f o r  d r i n k i n g ,  f o o d  p r e p a r a t i o n  and pe rsona l  hyg iene,  

t o g e t h e r  w i t h  adequate and s a f e  means o f  e x c r e t a  

and pe rsona l  hyg iene,  t o g e t h e r  w i t h  adequate and 

s a f e  means o f  e x c r e t a  and wastewater  d i s p o s a l .  

There a r e  some 1  500 m i l l i o n  peop le  ( t h e  urban 

and r u r a l  p o o r )  i n  d e v e l o p i n g  c o u n t r i e s  ( e x c l u d i n g  

China)  whose b a s i c  needs a r e  n o t  met. The UN 

General Assembly has d e c l a r e d  t h e  1980s as a  decade 

d u r i n g  which a  r e a l  and s u b s t a n t i a l  e f f o r t  shou ld  

be made t o  meet these  needs. 

2. I n  1976 t h e  Wor ld  Bank, aware t h a t  t h e  b e n e f i t s  

o f  i t s  l e n d i n g  program i n  t h e  w a t e r  s u p p l y  and s a n i -  

t a t i o n  s e c t o r s  were n o t  r e a c h i n g  t h e  urban and r u -  

r a l  poor, under took  a  two y e a r  research  program 

i n t o  a p p r o p r i a t e  t e c h n o l o g i e s  f o r  l ow  c o s t  wa te r  

supp ly  and s a n i t a t i o n  i n  d e v e l o p i n g  c o u n t r i e s .  

The r e s u l t s  o f  t h i s  research  program (Ref .  9 )  show 

t h a t  l ow  c o s t  t e c h n i c a l l y  v i a b l e  a1 t e r n a t i v e  t e c h -  

n o l o g i e s  t o  c o n v e n t i o n a l  w a t e r  s u p p l y  and sewerage 

do e x i s t  and t h a t  t hese  t e c h n o l o g i e s  can have a  

p u b l i c  h e a l t h  impac t  s i m i l a r  t o  t h a t  of c o n v e n t i o n a l  

approaches. 

3. F o l l o w i n g  t h i s  research  program, t h e  U n i t e d  

N a t i o n s  Development Program (UIVDP), as p a r t  o f  i t s  

p r e p a r a t i o n s  f o r  t h e  I n t e r n a t i o n a l  D r i n k i n g  Water 

Supply  and S a n i t a t i o n  Decade ( 1  981 -1 990) ,  has spon- 

so red  a  g l o b a l  p r o j e c t  o f  demons t ra t i on  programs i n  

l ow  c o s t  wa te r  supp ly  and s a n i t a t i o n  i n  deve lop ing  

c o u n t r i e s .  Under t h i s  p r o j e c t ,  wh ich  t h e  Wor ld  

Bank i s  e x e c u t i n g ,  t h e  Bank e s t a b l i s h e d  a  Technology 

A d v i s o r y  Group (TAG) i n  l a t e  1978 t o  f a c i l i t a t e  t h e  

des ign ,  imp lemen ta t i on  and m o n i t o r i n g  o f  t h e s e  de- 

m o n s t r a t i o n  programs i n  s e l e c t e d  p a r t s  o f  t h e  deve- 

l o p i n g  w o r l d .  

4. T h i s  paper  summarizes t h e  s e c t o r  background, 

h i g h l i g h t i n g  some o f  t h e  c u r r e n t  TAG s e c t o r  t h i n k i n g  

and h igh1  i g h t s  areas o f  f u r t h e r  app l  i e d  i n v e s t i g a -  

t i o n  which have been i d e n t i f i e d  by TAG. 
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5. S a n i t a t i o n  and wa te r  s u p p l y  p l a n n i n g  and develop-  

ment work i n  deve lop ing  c o u n t r i e s  i s  s e t  i n  a  range 

o f  s o c i a l ,  economic, demographic and c l  i m a t i c  s i  t u a -  

t i o n s ,  wide v a r i a t i o n  i n  some aspec ts  i s  c o n t r a s t e d  

by remarkab le  s i m i l a r i t i e s  i n  o t h e r  aspec ts .  These 

a r e  h i g h l i g h t e d  i n  Tab le  I, which  shows f o r  example 
2 

Sudan w i t h  an a rea  o f  2,5 m i l l  i o n  km and a  popu la -  

t i o n  d e n s i t y  o f  7  persons p e r  km2 c o n t r a s t e d  w i t h  
2 Leso tho  w i t h  an a rea  o f  30 000 km and a  p o p u l a t i o n  

d e n s i t y  o f  43 persons p e r  kmL ( t h e  U.K. has an a rea  

o f  244 000 kmL and a  p o p u l a t i o n  d e n s i t y  o f  some 246 
2  persons p e r  km ) .  The c o u n t r i e s  have l a r g e l y  r u r a l  

p o p u l a t i o n s  ( g e n e r a l l y  o v e r  85 % r u r a l )  and a  l ow  

p e r  c a p i t a  Gross N a t i o n a l  P roduc t  (GNP) o f  under  

US $ 500 p e r  c a p i t a  ( t h e  U.K. p e r  c a p i t a  GNP was 

US $ 5  000 i n  1978). 

6. L i f e  expectancy i s  g e n e r a l l y  under  50 y e a r s  

w i t h  much o f  t h e  p o p u l a t i o n  undernour ished,  and 

g e n e r a l l y  w i t h  poor  c u r a t i v e  and p r e v e n t i v e  med ica l  

f a c i l  i t i e s .  The i n f a n t  m o r t a l  i t y  r a t e  i s  g e n e r a l l y  

g r e a t e r  t h a n  120 p e r  thousand l i v e  b i r t h s  and i n  a  

few c o u n t r i e s  g r e a t e r  t h a n  180 p e r  1  000. T h i s  human 

m i s e r y  and sadness wh ich  t h i s  b r i n g s  has a  s e r i o u s  

d e b i l i t a t i n g  e f f e c t  on s o c i e t y  as w e l l  as on i n d i v i -  

dual  f a m i l i e s .  Between 40 % and 50 % 3 f  t h e  popu- 

l a t i o n  i s  under  14 y e a r s  o f  age, w i t h  fewer  t h a n  5  % 

a t  p r i m a r y  school  ; a d u l t  1  i t e r a c y  i s  l ow  ( g e n e r a l l y  

under  40 % l i t e r a t e ) .  The p o s i t i o n  i s  summarized 

i n  Tab le  11. 

7. E x i s t i n g  s e r v i c e  l e v e l s  o f  s a f e  d r i n k i n g  w a t e r  

and adequate e x c r e t a  d i s p o s a l  a r e  v a r i a b l e  b u t  n o t  

p a r t i c u l a r l y  good as shown i n  Tab le  111. Rura l  a reas  

i n  p a r t i c u l a r  have v e r y  poor  w a t e r  s e r v i c e  l e v e l s  and 

a lmos t  n e g l i g i b l e  e x c r e t a  d i s p o s a l  f a c i l i t i e s .  I n  

urban areas,  s e r v i c e  l e v e l s  a r e  h i g h l y  skewed i n  

f a v o u r  o f  h i g h  income households who consume w e l l  

above b a s i c  need l e v e l s  and i n  many cases r e c e i v e  

f r e e ,  s e r v i c e s  f o r  which t h e  p o o r  have e i t h e r  t o  pay 

o r  do n o t  r e c e i v e  a t  a l l .  

8. The c o u n t r i e s  a r e  a l l  l ow  income c o u n t r i e s .  The 

o u t l o o k  f o r  improvement i n  p e r  c a p i t a  GNP, p a r t i c u -  

l a r l y  when compared w i t h  t h e  i n d u s t r i a l  i sed c o u n t r i e s  

such as  USA o r  t h e  U n i t e d  Kingdom i s  poor ,  due t o  

s low  economic g rowth  combined w i t h  h i g h  p o p u l a t i o n  

growth;  F i g u r e  I h i g h l i g h t s  t h i s ,  showing t h e  p r e s e n t  

and p r o j e c t e d  c o n t i n u e d  v a s t  gap i n  GNP per  c a p i t a  

between n a t i o n s ,  w h i l e  F i g u r e  I 1  shows t h e  c o n s i d e r -  

a b l e  p a s t  and p r o j e c t e d  g rowth  i n  p o p u l a t i o n .  

A  m a j o r  f e a t u r e  o f  t h i s  g rowth  has been t h e  t r e n d  

towards i n c r e a s e d  u r b a n i s a t i o n  as shown i n  F i g u r e  111; 

t h i s  t r e n d  i s  p r o j e c t e d  t o  c o n t i n u e  such t h a t  t y p i c a l -  

l y  i n  sub-Saharan A f r i c a  t h e  e s t i m a t e d  1975 u rban  po- 

p u l a t i o n  o f  80 m i l l i o n  (abou t  21 Z o f  t o t a l  popu la -  

t i o n )  i s  expec ted  t o  grow t o  o v e r  259 m i l l  i o n  (abou t  

40 % o f  t o t a l  p o p u l a t i o n )  by 2000. The c o u n t r i e s  

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

economic and s o c i o - c u l  t u r a l  e n v i  ronments wh ich  a f f e c t  

p l a n n i n g  and imp lemen ta t i on  o f  w a t e r  s u p p l y  and s a n i -  

t a t i o n  programs. 



DEVELOPMENT REQUIREMENTS 

9. To overcome t h e  e x i s t i n g  v e r y  poor  l e v e l s  o f  

w a t e r  supp ly  and s a n i t a t i o n  s e r v i c e s  i n  t h e  d e v e l o p i n g  

c o u n t r i e s  a  range o f  t e c h n o l o g i e s  and " s e r v i c e  d e l i  - 
v e r y  models"  have been i d e n t i f i e d  by t h e  two Wor ld  

Bank executed programs d i scussed  p r e v i o u s l y  (Ref .  

9, 13, 14, 15 )  which have been f a i r l y  w i d e l y  r e v i e -  

wed; t h e  m a j o r  f i n d i n g s  o f  t hese  r e v i e w s  a r e  t h a t  

t h e r e  i s  a  w ide  range  o f  a f f o r d a b l e ,  a p p r o p r i a t e  and 

a c c e p t a b l e  t e c h n o l  o g i e s  a v a i  1  a b l e  ( b u t  i n  many cases 

p o o r l y  developed)  wh ich  can g i v e  adequate l e v e l  s  o f  

s e r v i c e .  

10. Water supp ly  t e c h n o l o g i e s  i n c l u d e  n o t  o n l y  i n d i v i -  

dua l  p i p e d  and metered house connec t ions  ( c o s t i n g  

t y p i c a l l y  $ 120 p e r  c a p i t a )  b u t  a l s o  

- y a r d  taps ,  

- communal s t a n d  pos ts  ( F i g u r e s  I V  & V) 

- deep we1 1  and s h a l l o w  we1 1  hand pumps 
( c o s t i n g  t y p i c a l l y  $ 25 p e r  c a p i t a  - 
F i g u r e s  V I  and V I I )  and 

- w e l l s .  

11. S d n i t a t i o n  t e c h n o l o g i e s  ( f o r  e x c r e t a  d i s p o s a l  ) 

do n o t ,  as i s  s t i l l  w i d e l y  b e l i e v e d  by t h e  p r o f e s s i o n s ,  

c o n s i s t  o f  e i t h e r  wa te rbc rne  sewerage, bucke t  l a t r i  - 

nes o r  n o t h i n g ;  a  range o f  o t h e r  sound systems i s  

a v a i l a b l e  i n c l u d i n g  

- V e n t i l a t e d  Improved P i t  L a t r i n e s  (V IP  l a t r i n e s  - 

See F i g u r e  V I I I )  

- Pour F l u s  (P.F.) l a t r i n e s  (See F i g u r e  I X )  

- Sewered Pour F l u s h  l a t r i n e s  

- Communal l a t r i n e s  

- S e p t i c  tanks  

- A q u a p r i v i e s  and 

- Waterborne sewerage. 

12. F i g u r e  X  shows a  g e n e r i c  c l a s s i f i c a t i o n  o f  

S a n i t a t i o n  Systems, and Tab le  I V  shows a  d e t a i l e d  

c o s t  compar ison o f  t h e  t e c h n o l o g i e s  wh ich  h i g h -  

l i g h t s  t h e  h i g h  p e r - c a p i t a  c o s t  o f  wa te rbo rne  sewe- 

rage compared w i t h  o t h e r  o p t i o n s ,  and emphasizes 

t h e  impor tance  o f  a f f o r d a b i l  i t y .  

LIKELY SANITATION OPTIONS 

13. E x c r e t a  d i s p o s a l  systems need t o  be t e c h n i c a l l y  

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

accep tab le .  From t h e  work done on r e c e n t  program 

development, t h e r e  a r e  two p a r t i c u l a r l y  a t t r a c t i v e  

s o l u t i o n s  t o  e x c r e t a  d i s p o s a l  which meet t h i s  c r i t e -  

r i a :  These a r e  t h e  VIP l a t r i n e  and t h e  PF l a t r i n e ,  

b o t h  u s i n g  a1 t e r n a  t i  ve  p i t  t e c h n o l  ogy ( see  F i g u r e s  

V I I I  and I X ) .  They a r e  s u i t a b l e  f o r  b o t h  u rban  and 

r u r a l  developments; when t h e  f i r s t  p i t  i s  f i l l e d ,  

i t  i s  r e s t e d  t o  a l l o w  f o r  pathogen decay (see  Ref .  9 )  

w h i l e  t h e  second p i t  i s  used. When t h e  l a t t e r  i s  f u l l  , 
t h e  f i r s t  p i t  i s  empt ied ( a f t e r  a  p e r i o d  o f  a t  l e a s t  

2  y e a r s )  and t h e  r e s u l t i n g  humus (wh ich  has been 

formed by m i c r o b i a l  a c t i o n )  can be s a f e l y  removed 

and used f o r  s o i l  c o n d i t i o n i n g  o r  a g r i c u l t u r a l  f e r t i -  

1  i z e r .  The f i r s t  p i t  i s  t hen  used w h i l e  t h e  second 

p i t  r e s t s  and t h e  c o n t e n t s  b iog rade .  The c y c l e  con- 

t i n u e s .  No f u r t h e r  t r e a t m e n t  o f  t h e  humus i s  r e q u i -  

red ;  and t h e  systems can be used i n  h i g h  d e n s i t y  

s i t u a t i o n s  ; p i t s  a r e  n o t  c o n t i n u a l l y  excava ted  and 

reexcava ted ,  which would be b o t h  expens ive  and cause 

household decommi tment .  

14. Bo th  systems use t h e  s o i  1  as a  r e c e i v i n g  body 

f o r  1  i q u i d s ;  P.F. a r e  l a t r i n e s  which have t w i n  l e a -  

c h i n g  p i t s ,  a r e  p a r t i c u l a r l y  s u i t a b l e  where pe rsona l  

a b l u t i o n  i s  w i t h  w a t e r  as i s  done i n  Musl im and Hindu 

c u l t u r e s  ( t y p i c a l l y  4  t o  6  1.c.d i s  genera ted )  and 

VIP l a t r i n e s  where d r y  m a t e r i a l s  a r e  used f o r  c l e a n -  

s i n g .  T h i s  i m p l i e s  ( p a r t i c u ' l a r l y  f o r  t h e  PF l a t r i n e )  

t h a t  t h e  s o i l  must have l e a c h i n g  c a p a c i t y .  

15. I n  p a r a l l e l  w i t h  e x c r e t a  d i s p o s a l ,  p r o v i s i o n  

must be made f o r  s u l l a g e  d i s p o s a l ;  t h i s  would be t o  

e i t h e r  a  soakway d i sposed  o f  i n  t h e  y a r d ,  t o  a  s to rm-  

w a t e r  d r a i n  o r  i n t o  gardens.  ( S u l l a g e  management :s 

o f t e n  ove r1  ooked i n  development p r o j e c t s  ; i t  can 

cause m a j o r  h e a l t h  prob lems b y  p r o v i d i n g  i n s e c t  

v e c t o r  b r e e d i n g  s i t e s ) .  

16. I n  s i t u a t i o n s  o f  v e r y  h i g h  d e n s i t y ,  poo r  s o i l  

a b s o r p t i o n  c a p a c i t y  o r  once w a t e r  consumpt ion r i s e s  

( w i t h  income 1  eve1 ) t o  exceed s o i  1  a b s o r p t i o n  capa- 

c i t y  an a l t e r n a t i v e  system i s  t h e  p i p e d  PF l a t r i n e ;  

1 i q u i d s  ( f r o m  e x c r e t a ,  a b l u t i o n s ,  f l u s h i n g  and s u l -  

l a g e )  which would n o r m a l l y  l e a c h  i n t o  t h e  s o i l  a r e  

c a r r i e d  t o  t r e a t m e n t  i n  s h a l l o w  f l a t  sewers which 

have w i d e l y  spaced manholes. 

17. The o r d e r  o f  magni tude o f  i n v e s t m e n t  r e q u i r e d  t o  

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

c o u n t r i e s  i s  c o n s i d e r a b l e ;  e s t i m a t e s  v a r y  w i d e l y  and 

depend on t h e  t e c h n i c a l  and i n s t i t u t i o n a l  models 

adopted.  The t a b l e  be low g i v e s  an i n d i c a t i o n  o f  t h e  

requ  i r e d  i nves tment  . 



TABLE 17.1 S e l  f-He1 p  

Es t ima tes  o f  Inves tmen ts  Required t o  Meet C u r r e n t  S e r v i c e  D e f i c i t s  

o f  Water Supply and S a n i t a t i o n  i n  Deve lop ing  Coun t r i es  

C A S E  1 C A S E  i 
- - 

U n i t  Pop. Served Cost  Pop. Served Cost  
Cost  No. $ US No. $ IJS 
$/cap. % ( m i l l  .) ( b i l l . )  % ( m i l l . )  ( b i l l . )  

Urban Water Supply hc 120 70 447 53.6 40 255 30.6 

s t p  40 30 191 7.6 40 255 10.2 

S a n i t a t i o n  sew. 250 40 260 65.0 25 163 40.0 

sept .  100 40 260 26.0 15 98 9.8 

L a t .  30 20 131 3.9 40 260 7.8 

Sub T o t a l  Urban 156.1 98,4 

Rura l  Water Supply hc 150 20 313 46.9 10 157 23.6 

s t p  40 40 628 25.1 30 471 18.8 

hc 25 40 628 15.7 40 628 15.7 

S a n i t a t i o n s e w .  250 2 0 3 3 5  83.8 10 167 39.2 

L a t .  20 80 1338 26.8 70 1171 23.4 

TOTAL URBAN AKD RURAL 354.4 219.1 

1 1  It shou ld  be no ted  t h a t  100 % urban coverage u s i n g  wa te r  supp ly  house - 
connec t ions  and sewerage o n l y  ( i . e .  no a p p r o p r i a t e  techno logy )  would 
c o s t  $ 329.4 b i l l i o n  r a t h e r  than  t h e  $ 156.1 b i l l i o n  c a l c u l a t e d  w i t h  
a m ix  o f  techno log ies .  

2 /  Sof tware  c o s t s  a r e  n o t  i n c l u d e d  i n  these  es t ima tes  - 

31 SOURCE: Ref.  16. - 
4 1  hc. = house connec t ion  - 

sew. = sewered 
l a t .  = l a t r i n e  
s t p .  = s tandp ipe  

18. I t shou ld  be no ted  t h a t  t h e s e  e s t i m a t e s  exc lude  

b o t h  s u l l a g e  d i s p o s a l  and t h e  " s o f t w a r e "  r e q u i r e d  t o  

ensure sound program d e l i v e r y  and development t o -  

g e t h e r  w i t h  l o n g  t e m  maintenance;  t h e  i nvestment  

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

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

maintenance c o s t s .  Annex I shows d e t a i  1s of t h e s e  

e s t i m a t e s .  

19. Work under taken  i n  t h e  w a t e r  and s a n i t a i o n  s e c t o r  

o v e r  t h e  p a s t  18  month has r a i s e d  a  number o f  i s s u e s  

o f  n o t e  and i d e n t i f i e d  areas i n  w h i c h  f u r t h e r  a p p l i e d  

rease rch  i s  r e q u i r e d .  

ISSUES OF NOTE 

rlanpower development and t r a i n i n g  

20. Sound manpower development and t r a i n i n g  programs 

have l o n g  been recogn ized  as c r u c i a l  f o r  economic 

g rowth  and development i n  d e v e l o p i n g  c o u n t r i e s .  Low 

c o s t  s a n i t a t i o n  developments a r e  s t i l l  i n  t h e  f o r m a t i v e  

s tages;  t r a i n i n g  and i n f o r m a t i o n  d i s s e m i n a t i o n  i s  

t h e r e f o r e  e s s e n t i a l  a t  a1 1  1  e v e l s .  D e c i s i o n  makers, 

p lanners  and eng ineers  need o r i e n t a t i o n ,  t e c h n i c i a n s  and 

o p e r a t o r s  need t o  be t r a i n e d  and householders  need 

o r i e n t a t i o n ,  t e c h n i c i a n s  and o p e r a t o r s  need t o  be 

t r a i n e d  and householders  need t o  be i n fo rmed ;  t h e  

impac t  o f  t h i s  on  p r o j e c t  c o s t s  i s  s u b s t a n t i a l  however 

and c o u l d  o f t e n  b e s t  be borne by c e n t r a l  government. 

21. "Sel f -he1 p "  - w h i c h  ( t o g e t h e r  w i t h  "community 

p a r t i c i p a t i o n " )  has tended t o  become t h e  development 

p l a n n e r ' s  s u r r o g a t e  f o r  sound programme d e s i g n  has 

a  m a j o r  r o l e  i n  s a n i t a t i o n  programme development .  

The two m a j o r  o b j e c t i v e s  o f  s e l f - h e l p  a r e :  

- t o  reduce system c o s t s  by h a v i n g  t h e  

househo lde r  u n d e r t a k e  p a r t  o f  system 

c o n s t r u c t i o n ,  o p e r a t i o n  and maintenance;  

and p a r t  o f  system c o n s t r u c t i o n ,  

o p e r a t i o n  and maintenance;  and 

- t o  a c h i e v e  householder  commitment 

t h r o u g h  invo lvemen t ,  t h e r e b y  i m p r o v i n g  

t h e  chances o f  adequate system usage 

and maintenance,  t h e r e b y  r e a l i s i n g  

i nves tmen t  b e n e f i t s  . 

22.  Numerous s e l  f -he1  p  o r i  e n t a t e d  programmes have 

exper i  enced i m p l  ernentat i  on p r o b l  ems p r i  n c i  p i  a1 l y  due 

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

householders  beyond t h e i r  capabi  1  i t y .  I n  t h e s e  

s i t u a t i o n  t h e  was te  o f  resources  and squandr ing  o f  

householder  goodwi 11 w i  11 have a  l o n g  t e r m  d e t r i m e n t a l  

impac t  on s e c t o r  development. 

23. I n  many c o u n t r i e s  t h e  t r a d i t i o n a l  method o f  

t r y i n g  t o  improve low  c o s t  s a n i t a t i o n  has been f o r  

t h e  H e a l t h  M i n i s t r y  t o  v e r b a l l y  e x h o r t  householders  

t o  b u i l d  l a t r i n e s ;  i n  a  few c o u n t r i e s ,  ske tches  a r e  

p r o v i d e d  ( g e n e r a l l y  v e r y  p o o r l y  ' eng ineered  ' 
s t r u c t u r e s )  a f t e r  wh ich  t h e  househo lde r  i s  l e f t  t o  

h i s  own dev ices  w i t h  no access t o  t e c h n i c a l  back ing ,  

m a t e r i a l s  pu rchas ing  o r  f i n a n c i n g .  L a t r i n e s ,  when 

b u i l t ,  o f t e n  c o l l a p s e ;  i n  some cases c h i l d r e n  f a l l  

i n t o  t h e  p i t s .  

!4lhat i s  needed i n  r e a l  i t y  i s  sound, we1 1 - i l  l u s t r a t e d  des igns  

( b e a r i n g  i n  mind a d u l t  1  i t e r a c y  r a t e s )  p r e f e r a b l y  

mode l l ed  i n  3  dimensions, t o g e t h e r  w i t h  access t o  

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

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

i n p u t  r e q u i r e d  w i l l  c l e a r l y  v a r y  i n  each c o u n t r y  and 

programme. It i s  c r u c i a l  t o  seccess fu l  program de- 

velopment t h a t  s e l f - h e l p  i s  n o t  s t r e t c h e d  beyond i t s  

c a p a b i l i t y ,  and t h a t  t h e  c o r r e c t  l e v e l  og r e s o u r c e  

suppor t  i s  p r o v i d e  t o  a s s i s t  p a r t i c i p a n t s .  

1/ S e l f - h e l p  i n p u t s  t o  s a n i t a t i o n  programs i n  t h e  

c o n t e x t  o f  t h i s  paper  a r e  d e f i n e d  as i n p u t s  by 

b e n e f i c i a r i e s  i n  t h e  f o m  o f  householder  l a b o u r  

and m a t e r i a l s  i n  t h e  c o n s t r u c t i o n  o p e r a t i o n  and 

maintenance phases. 



Soc io -cu l  t u r a l  aspec ts  o f  s a n i t a t i o n  

24. A sound unders tand ing  o f  s o c i o - c u l  t u r a l  aspec ts  

o f  s a n i t a t i o n  a t  community, household and i n d i v i d u a l  

l e v e l  i s  e s s e n t i a l  t o  ensu re  e f f e c t i v e  program d e s i g n  

and subsequent success fu l  implementat ion;  t h i s  

imp1 i e s  work ing  i n  mu1 t i - d i c i p l  i n a r y  terms, and 

program d e s i g n  must i n c l u d e  s o c i o - c u l t u r a l  i n p u t s  

t h r o u g h o u t  p r o j e c t  l i f e  t o  enab le  

sound imp lemen ta t i on .  

Communal S a n i t a t i o n  F a c i l i t i e s  

25. C o n s i d e r a t i o n  has been g i v e n  i n  many c o u n t r i e s  

o v e r  t h e  y e a r s  t o  t h e  c o n s t r u c t i o n  o f  communal o r  

shared f a c i l  i t i e s .  W i th  t h e  e x c e p t i o n  o f  t h e  w e l l  

documented and un ique  "Comfor t  S t a t i o n s "  program i n  

Ibadan, N i g e r i a  and a  number o f  I n d i a n  programs, 

communal f a c i l i t i e s  have e i t h e r  been a  f a i l u r e  o r  

have been r e j e c t e d  by  t h e  community. However s i n c e  

community f a c i l i t i e s  a r e  s u b s t a n t i a l l y  more c o s t  

e f f e k t i v e  t h a n  i n d i v i d u a l  household f a c i l i t i e s ,  i t  

i s  f e l t  t h a t  t h e i r  development shou ld  be e x p l o r e d  

f u r t h e r  i n  A f r i c a n  programs, such as programs i n  

which, each househo ld  has a p r i v a t e  room w i t h  i t  

m a i n t a i n s .  

R e n e f i c a r y  O r i e n t e d  I n f o r m a t i o n  Systems 

26. The development o f  b e n e f i c i a r y  and community 

o r i e n t e d  i n f o r m a t i o n  systems i s  c r u c i a l  t o  program 

success. I t  i s  g e n e r a l l y  agreed t h a t  h e a l t h  e d u c a t i o n  

i s  an e s s e n t i a l  complen~entary  i n p u t  t o  w a t e r  and 

s a n i t a t i o n  i nves tmen ts ;  emphasis i s  now p laced  on 

t h e  development o f  broad-based i n f o r m a t i o n  systems 

wh ich  w i l l  i n c l u d e  h e a l t h  e d u c a t i o n  and w i l l :  

- i n t r o d u c e  t h e  program t o  t h e  community 

- s t i m u l a t e  i n t e r e s t  and encourage p a r t i c i  - 

p a t i o n  

- p r o v i d e  t e c h n i c a l  i n f o r m a t i o n  and i d e n t i f y  

b e n e f i t s  

- i d e n t i f y  f i  nanc i  ng mechani sms and sources 

o f  m a t e r i a l s  

- promote c o n t i n u i n g  f a c i l i t y  use by a l l  t h e  

fami  l y  

A range o f  communicat ion media a r e  a v a i l a b l e  f o r  

t h i s  i n c l u d i n g  r a d i o ,  c a s s e t t e  tapes ,  pamphlets and 

p o s t e r s .  Urban a u t h o r i t i e s ,  and "hardware"  o r i e n t e d  

a u t h o r i t i e s  ( M i n i s t r i e s  o f  Works) have l i m i t e d  

e x p e r i e n c e  i n  t h i s  area;  p r o j e c t  d e s i g n  i n  f u t u r e  

w i l l  need t o  s t r e n g t h e n  t h e s e  f u n c t i o n s .  

Cost Recov €9 
27. P o l i c y  and mechanisms f o r  e f f e c t i v e  admi n i  s t r a -  

t i o n  o f  w a t e r  s u p p l y  and s a n i t a t i o n  c o s t  r e c o v e r y  

a r e  i n  t h e  f o r m a t i v e . s t a g e s  i n  many c o u n t r i e s .  A 

common d e c i s i o n  c r i t e r i a  has been t h a t  t h e  m o n t h l y  

household f i n a n c i a l  c o s t  o f  w a t e r  s u p p l y  and 

s a n i t a t i o n  s e r v i c e s  shou ld  n o t  exceed 5% o f  m o n t h l y  

household income. Low c o s t  p r o j e c t s  aim t o  d e l i v e r  

s e r v i c e s  t o  t h e  r u r a l  and u rban  p o o r  and by  

i m p l i c a t i o n  a r e  aimed a t  households n e a r  o f  o f t e n  

be low t h e  p o v e r t y  t r e s h o l d  ; c o s t  r e c o v e r y  p o l  i c i  es 

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

t o  deve lop  and a d m i n i s t e r .  There  i s  l i t t l e  p o i n t  

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

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

i n s t i t u t i o r ~ s  do n o t  e x i s t ;  t h e r e f o r e ,  i n s t i t u t i o n  

s t r e n g t h e n i n g  i s  cor is idered a  m a j o r  p r o j e c t  o b j e c t i v e  

c o n c u r r e n t  w i t h  t h e  development o f  c o s t  r e c o v e r y  

p o l i c i e s .  

T y p i  ca 1  Program Components 

28. From t h e  work under taken  i n  t h e  v a r i o u s  

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

i s  conc luded  t h a t  a  genera l  s t r u c t u r e  f o r  w a t e r  

s u p p l y  and s a n i t a t i o n ,  prograrrl development shou ld  

i n c l  tide t h e  f o l l o w i n g  key elements : 

- a  c e n t r a l  s t e e r i n g  commi t tee  c o m p r i s i n g  

t h e  m i n i s t r i e s  o f  depar tments  r e s p o n s i b l e  

f o r  f i n a n c e  and p l a n n i n g ,  h e a l t h ,  u rban  

and r u r a l  development ,  w a t e r  s u p p l y  and 

sewerage; 

- sound p r o j e c t  management, t e c h n i c a l  

a s s i s t a n c e  and s i t e  i n v e s t i g a t i o n s ,  

- p re inves tmen t  assessment of s o c i o - c u l t u r a l  

f a c t o r s ,  and b e n e f i c i a r y  p r e f e r e n c e ;  

- i n f o r m a t i o n  systems development and 

community d i a l o g u e ;  

- access t o  and d e l i v e r y  o f  b u i l d i n g  

m a t e r i a l s  and mass produced components, 

c:ombined w i t h  f i n a n c i n g  mechanisms ; 

- i n t e g r a t i o n  o f  d e s i g n  w i t h  s a n i t a t i o n  

r e l a t e d  p h y s i c a l  i n f r a s t r u c t u r e  deve lop -  

ment ( p a r t i c u l a r l y  w a t e r  supp ly ,  s to rm 

w a t e r  d r a i n a g e ,  and hous ing  l a y o u t s ) ,  

- i n t e g r a t i o n  o f  program management w i t h  

e x i s t i n g  a d m i n i s t r a t i v e  s t r u c t u r e s  ( such  

a,s v i l l a g e  o r  town counc i  1s )  , 



- a  m o n i t o r i n g  and e v a l u a t i o n  program, Centre UK i n - s i  t u  sampl ing d e v i c e )  has meant t h a t  t h e  

- a  program f o r  b r i e f i n g  c e n t r a l  government 

personnel , and t r a i n i n g  engi neers , 
t e c h n i c i a n s ,  a r t i s a n s  and ex tens ion  

workers . 

AREAS OF APPLIED RESEARCH 

29. App l ied  research i s  needed i n  a  number o f  areas,  

i n  both wa te r  supp ly  and s a n i t a t i o n ;  s i g n i f i c a n t l y  

l e s s  has been done i n  s a n i t a t i o n  than  wate r  hence 

t h e  need i s  g r e a t e r  i n  t h i s  area.  Some o f  t h e  more 

s i  g n i f i c a n t  areas which must be i n v e s t i g a t e d  i f  low 

c o s t  s a n i t a t i o n  programs a r e  t o  proceed w i t h  

conf idence a r e  d iscussed below: 

L a t r i n e  Emptying 

30. L a t r i n e  emptying i s  l a r g e l y  unresolved;  t h e r e  

i s  no recen t  exper i  ence o f  emptying we1 1  engineered 

l a t r i n e s  and t h e  r e c e n t l y  developed t w i n  p i t  l a t r i n e s  

hdve y e t  t o  handle exc re ta  ( f u l l y  decomposed o r  

o therw ise)  and i n  i n v e s t i g a t i o n s  done by t h e  IDRC 

Research P r o j e c t  1/ i n t o  t h e  acce tab i  1  i t y  o f  a1 t e r -  

nate s a n i t a t i o n  systems, composting was r e j e c t e d  as 

be ing  unacceptable due m a i n l y  t o  a  r e l u c t a n c e  t o  

hand1 e  f r e s h  o r  decomposed e x c r e t a .  

3: . I n  both urban and r u r a l  areas,  l a t r i n e s  a r e  

c u r r e n t l y  moved when they  a r e  f u l l ;  t h i s  i s  c l e a r l y  

uneconomic when they  a r e  w e l l  b u i l t ,  and a l s o  unaccep- 

t a b l e  t o  householders who have p u t  s u b s t a n t i a l  e f f o r t  

and f i n a n c e  i n t o  l a t r i n e  c o n s t r u c t i o n  . As urban 

p l o t  s i z e s  reduce 21 i t  becomes b o t h  t e c h n i c a l l y  

d i f f i c u l t  and expensive t o  re-excavate p i t s  and move 

supers t ruc tu res .  The development o f  t w i n - p i t  l a t r i n e s  

wi  11 overcome t h e  problem. The BRE (UK) i s  p l a n n i n g  

t o  eva lua te  p i t  emiy ing methods i n  Botswana, and TAG 

i s  p l a n n i n g  t o  i n v e s t i g a t e  t h i s  elsewhere; t h i s  work 

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

Envi ronmental Pol 1  u t i  on H a z a r -  

32. Ex tens ive  improvements o f  s e r v i c e  l e v e l s  o f  wa te r  

supp ly  and s a n i t a t i o n  i n  deve lop ing  c o u n t r i e s  can 

be undertaken i f  groundwater sources a r e  s u b s t a n t i a l l y  

developed and low c o s t  o n - s i t e  systems o f  exc re ta  

d i s p o s a l  adopted. These two s t r a t e g i e s  a r e  i n  c o n f l i c t  

i n  t h a t  o n - s i t e  e x c r e t a  d isposa l  w i l l  i n  many cicum- 

stanced po l  1  u t e  groundwater sources. I n s u f f i c i e n t  i s  

known a t  p resen t  about  these  p o t e n t i a l  hazards i n  

deve lop ing  c o u n t r i  es , and c o n s i d e r a t i o n  i s  beei  ng g iven  

i n  a  number o f  c o u n t r i e s  t o  assessing t h e  impact  

o f  o n - s i t e  systems on t h e  environment i n  general  

and groundwater i n  p a r t i c u l a r .  The r e c e n t  improvements 

i n  membrane f i  1  t r a t i  on techniques (making them s imple,  

i nexpens ive ,  re1  i a b l  e  and rugged) t o g e t h e r  w i t h  more 

r e l i a b l e  methods o f  sampl ing (such as t h e  Water Research 

r i g o r o u s  m o n i t o r i n g  programmes needed can be r e l a t i v e l y  

e a s i l y  nder taken.  TAG i s  work ing  w i t h  v a r i o u s  

governments i n  adress ing  t h i s  i s s u e  b u t  much work s t i l l  

needs t o  be undertaken. 

Small Bore Sewer Design 

33. Small bore sha l low f l a t  sewers a r e  a  c o s t -  

e f f e c t i v e  s o l u t i o n  t o  t h e  removal o f  l i q u i d s  f rom 

pour f l u s h  l a t r i n e s  and t o  c a r r y  s u l l a g e  i n  areas 

w i t h  h igh  wate r  t a b l e s  o r  impermeable s o i l s .  L i t t l e  

i s  known about t h e i r  l o n g  term performance n o r  have 

f i  rm des ign  c r i t e r i a  been e s t a b l i s h e d  and proven. 

V e n t i  l a t i o n  o f  P i t  L a t r i n e ?  

34. V e n t i l a t i o n  d r a m a t i c a l l y  reduces odour and 

i n s e c t  problems u s u a l l y  assoc ia ted  w i t h  p i t  l a t r i n e s ,  

b u t  t h e  v e n t  p ipe  i s  expensive. F i e l d  t r i a l s  a r e  

r e q u i r e d  t o  op t im ize  c o n f i g u r a t i o n ,  d iamete r ,  h e i g h t  

and m a t e r i a l  and t o  t e s t  and v e r i f y  t h e o r e t i c a l  

models, e s t a b l i s h i n g  c l e a r  des ign  c r i t e r i a  and 

con f idence  l i m i t s .  

!/ The I n t e r n a t i o n a l  Development and Research Cent re  

o f  Canada undertook a  Research P r o j e c t  i n t o  low 

c o s t  S a n i t a t i o n  i n  a  number o f  c o u n t i r e s  i n  

1976 t o  1978. 

I /  S i t e  and s e r i v c e  p l o t s  s i z e s  i n  low income urban 

A f r i c a  have reduced f rom over  100 s q  m  i n  t h e  

e a r l y  1970's  t o  c u r r e n t l y  under 200 sq  m. 

P i t  Desludging Techniques 

35. Double p i t  systems a r e  p r e f e r a b l e  as t h e y  avo id  

t h e  need t o  handle f r e s h  exc re ta .  However t h e r e  

may be many s i t u a t i o n s  where s ing1  e  p i t s  have t o  be 

used ( i n  dense urban a reas) ,  where v a u l t  t o i  1  e t s  have 

t o  be emptied f r e q u e n t l y  ( i n  areas where o n - s i t e  

d isposa l  o f  e x c r e t a  i s  n o t  p o s s i b l e )  and where doub le  

p i t s  need t o  be emptied mechan ica l l y  ( i n  areas of  

h i g h  groundwater) .  Many c u r r e n t  p i t  des l  udgi ng 

methods a r e  unhyg ien ic  o r  damage t h e  p i t  s u b s t r u c t u r e .  

There i s  a  need t o  t e s t  and eva lua te  a  range o f  

e x i s t i n g  equipment and methods f o r  p i  tempty ing  i n  a  

number o f  deve lop ing  c o u n t r i e s  ( c o s t - e f f e c t i v e  and 

accep tab le  techno log ies  a r e  l i k e l y  t o  be h i g h l y  c o u n t r y  

s p e s i f i c j .  

E v a l u a t i o n  of Pour F lush  L a t r i n e s  

36. Pour f l u s h  l a t r i n e s  w i t h  e i t h e r  t w i n  o r  s i n g l e  

soakage p i t s  have been found t o  be a  s o c i a l l y  

accep tab le  and f i n a n c i a l  1  y  a f f o r d a b l e  form o f  san i  - 

t a t i o n ;  i t  i s  expected t h a t  a  l a r g e  s c a l e  s a n i t a t i o n  

p r o j e c t s  u s i n g  t h i s  techno logy  w i l l  be developed o v e r  

t h e  n e x t  decade. 

Techn ica l  and s o c i o l o g i c a l  performance d a t a  as a  b a s i s  

f o r  p lann ing  these  investments i s  v e r y  l i m i t e d ;  t h i s  



d a t a  can be o b t a i n e d  however by  r i g o r o u s l y  e v a l u a t i n g  

a  number of l a r g e  s c a l e  s a n i t a t i o n  p r o j e c t s  i n  I n d i a  

wh ich  use pour  f l ush /soakage  p i t  t echno logy .  

S a n i t a t i o n  Entomology 

37. Flost o f  t h t  t e c h n o l o g i e s  be ing  proposed o r  

implemented as a p p r o p r i a t e  low c o s t  s a n i t a t i o n  pose 

a  d e f i n i t e  r i s k  of i nc reased  f l y  o r  mosqu i to  b reed ing .  

P i t  l a t r i n e s  o f  any k i n d  ( i n c l u d i n g  VIP l a t r i n e s )  

w h i c h  have squa t  h o l e s  r a t h e r  t h a n  a  w a t e r  s e a l  a r e  

prone t o  mass ive  f l y  b reed ing  i f  t h e  p i t  con ten ts  a r e  

d r y  and mosqu i to  b r e e d i n g  i f  t h e  p i t  c o n t e n t s  a r e  

we t .  S e p t i c  tanks  and soakage p i t s  a r e  a l s o  m a j o r  

m o s q u i t o  b r e e d i n g  s i t e s .  I t  i s  e s s e n t i a l  t o  know 

t o  what  degree v a r i o u s  des igns o f  l a t r i n e  ( e s p e c i a l l y  

V IP  and PF l a t r i n e s )  promote m a j o r  f l y  o r  m o s q u i t o  

b r e e d i n g  and how such b reed ing  may be c o n t r o l 1  ed o r  

e l  i m i n a t e d  a t  reasonab le  c o s t .  

S e p t i c  Tanks 

38. To p e r m i t  l ower  c o s t  s o l u t i o n s  i n  h i q h e r  d e n s i t y  

areas s e p t i c  tanks  shou ld  p r o b a b l y  be mu1 t i c o m p a r t -  

men ta l ,  accep t  s u l l a g e  and sewage i n  d i f f e r e n t  

compartments and p o s s i b l y  used i n  c o n j u n c t i o n  w i t h  

u p f l o w  anaerob ic  f i  1  t e r s  . There a r e  no r i g o u r o u s l y  

t e s t e d  d e s i g n  c r i t e r i a  f o r  m u l t i  compartmental t a n k s .  

L i t t l e  i s  known about  t h e  l o n g  t e r m  a b s o r b t i o n  

c a p a c i t y  o f  d r a i n f i e l d s  i n  d i f f e r e n t  s o i  1  types,  f o r  

a c c e p t i n g  e i  t h e r  s u l  1  age o r  s e p t i c  t a n k  e f f l  uen t  . 

N i s h t s o i l  Treatment  Ponds 

39. Performance d a t a  on was te  s t a b i  1  i z a t i  on ponds 
, 

used f o r  t h e  t r e a t m e n t  of n i g h t s o i l  i s  l i m i t e d .  

R e l i a b l e  des ign  d a t a  i s  e s s e n t i a l  f o r  a reas  where a  

v a u l t  t o i l e t  system i s  l i k e l y  t o  be e x t e n s i v e l y  used 

o r  where s l u d g e  f rom VIP, PF o r  o t h e r  o n - s i t e  syshem 

needs f u r t h e r  t r e a t m e n t .  1  

1 .  Tw in  p i t  t e c h n o l o g y  w i l l  o b v i a t e  t h i s  need. 

" P a l a f i  t i c "  Area S a n i t a t i o n  

40. Many d e v e l o p i n g  c o u n t r i e s  have e x t e n s i v e  1  ow 

income housi,ng areas b u i  1  t on s t i  1  t s  o v e r  wa te r logged  

ground. E x c r e t a  d i s p o s a l  i s  a  f o r m i d a b l e  problem, 

and t h e r e  i s  a  need t o  deve lop  and e v a l u a t e  w o r k a b l e  

c o s t  e f f e c t i v e  s e r v i c e s  f o r  t h e s e  a reas .  

w a t e r  usage t h r o u g h  improved hardware ( w i t h  p o s s i b l y  

u s e r  e d u c a t i o n )  w i l l  b o t h  make w a t e r  more a f f o r d -  

a b l e  and s e r v i c e  a  f a r  l a r g e r  p o r t i o n  o f  t h e  community. 

R igourous a n a l y t i c a l  d a t a  i s  r e q u i r e d  on l o w  volume 

f l u s h  c i s t e r n s  and pans, d r a i n  performance problems, 

f l o w  l i m i t i n g  dev ices ,  s i m p l e  t a p s  and s t o p  cocks,  

P  and S t r a p  d e s i g n  o p t i m i s a t i o n  t o g e t h e r  w i t h  d a t a  

on a p p r o p r i a t e  m a n u f a c t u r i  ng methods w i t h  a p p r o ? r i a t e  

q u a l i t y  c o n t r o l .  

CONCLUSION 

42. W h i l e  t h e  need f o r  improved s a n i t a t i o n  and w a t e r  

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

many Govements have a  commi tment  t o  deve lop  programs 

t o  meet t h e s e  needs. A l though  s a n i t a t i o n  developments 

a r e  s t i l l  i n  t h e  f o r m a t i v e  s tage ,  i n s t i t u t i o n a l  

s t r u c t u r e s  and t e c h n i c a l  o p t i o n s  a r e  emerg ing w h i c h  

i t  i s  a n t i c i p a t e d  w i  11 p rove  s u c c e s s f u l  . 
C r u c i a l  t o  success i n  t h i s  new a r e a  o f  development  

w i  11 be c o n t i n u e d  h i  gh government commi tment  combined 

w i t h  sound p l a n n i n g ,  s e n s i t i v e  i m p l e m e n t a t i o n  and 

c o n s i d e r a b l e  s u p p o r t  by m u l i t l a t e r a l  and b i  l a t e r a l  

agenc ies .  These e f f o r t s  w i  11 produce e f f e c t i v e  

programmes o n l y  i f  s u s t a i n e d  househo lde r  c m m i t m e n t  

t o  programme development i s  ach ieved  by c u l t u r a l l y  

r e s p o n s i v e  d e s i  gn and imp lemen ta t i on .  

43. Recent work  has h i g h l i g h t e d  s p e c i f i c  areas where 

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

on e x i i s t i n g  experi lence. The w a t e r  s u p p l y  and 

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

s e c t o r  i s  i n  a  u n i q u e  p o s i t i o n  t o  be a b l e  t o  

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

e x p e r i e n c e  r e a d i l y  a v a i  l a b 1  e. U n d e r t a k i n g  t h i s  

work would r e p r e s e n t  a  m a j o r  c o n t r i b u t i o n  t o  t h e  

mass ive  e f f o r t  b e i n g  p lanned by d e v e l o p i n g  c o u n t r i e s  

t o  meet t h e  b a s i c  w a t e r  s u p p l y  and s a n i t a t i o n  needs 

o f  t h e i r  l ow  income p o p u l a t i o n .  

Acknowledsements 

The a u t h o r  would l i k e  t o  express h i s  thanks t o  t h e  

many Government and Agency o f f i c i a l s  and t o  h i s  

co l l eagues  i n  TAG f o r  much o f  t h e  i n f o r m a t i o n  and 

ideas  c o n t a i n e d  i n  t h i s  paper .  The v iews  expressed 

however a r e  t h o s e  o f  t h e  a u t h o r  a lone ,  as a r e  t h e  

ommi ss i o n s  . 

REFERENCES 

Water  Demand Management 

41. The range o f  l ow-wa te r  usage p lumbing hardware 

and r e l e v a n t  i n f o r m a t i o n  on i t  w h i c h  i s  a v a i l a b l e  

t o  d e v e l o p i n g  c o u n t r i e s  i s  v e r y  1  i m i  t e d .  C u r r e n t  

des igns  and d e s i g n  me thodo log ies  a r e  based on h i g h -  

income and hence h i g h  usage needs. More e f f e c t i v e  

1) WORLD BANK, "1979 Wor ld  Bank A t l a s " ,  Wor ld  

Bank, 1979, 23 pp. 

2 )  WORLD BANK, "World Development I n d i c a t o r s " ,  

Wor ld  Bank, June 1979, 51 pp. 



WORLD BANK, "World Development Report, 1979", 

World Bank, August 1979, 188 pp. 

WORLD BANK, "World A t l a s  o f  t h e  C h i l d " ,  World 

Bank, 1979, 33 pp. 

AGIB, A.R.A., "Some aspects o f  S a n i t a t i o n  i n  

t h e  Sudan", Proceedings o f  Cai r o  

I n t e r n a t i o n a l  Regional Seminar on 

S a n i t a r y  Engineer ing,  May 1979, 

30 PP. 

WORLD WATER, " I n t e r n a t i o n a l  D r i n k i n g  Water and 

S a n i t a t i o n  Decade 'Doss ie rs  "", 
December 1978, J u l y  1979, August 

1979. 

WORLD BANK, "UNDP Global  P r o j e c t  GL0/78/006 

Technology Adv iso ry  Group 

I n t e r n a t i o n a l  Country Reports" ,  

va r ious  r e p o r t s  f rom November 1978 

t o  January 1980 i n c l u s i v e .  

WORLD HEALTH ORGANISATION, "World S t a t i s t i c s  

Report" ,  WHO, Vo1, 29, No. 10, 1976. 

pp 543-603. 

WORLD BANK, "Low Cost S a n i t a t i o n  Research 

P r o j e c t  Reports" ,  Volumes I t o  V I  

i n c l u s i v e ;  RES 22; D r a f t s ,  

October  1978. 

WORLD HEALTH ORGANISATION, "Sodium, Ch lo r ides  

and C o n d u c t i v i t y  i n  D r i n k i n g  Water" 

WHO ENRO Reports and S tud ies  2, 

WHO, 1979, 63 pp. 

LEGIIS, W.J., FARR, J.L. & FOSTER, S.S.D., 

"A D e t a i l e d  Eva1 u a t i o n  of  t h e  

P o l l u t i o n  Hazard t o  V i l l a g e  

Water-Supply Boreholes i n  Eastern 

Botswana", G.S . 10, Department of  

Geo log ica l  Survey, Botswana, June 

1978. 

WORLD BANK, I n t e r n a t i o n a l  Memorandum S .E.  

Daher, December 1977. 

WORLD BANK, "Water Supply and Waste Disposal  - 
Basic Needs " , TWT Department, 

December 1979, I n t e r n a l  D r a f t .  

Mara, D.P., Feachem, R.G., "echn ica l  and P u b l i c  

Hea l th  Aspects o f  Low Cost Sani - 

t a t i o n  i n  A f r i c a " ,  I n s i t u t e  of 

Engineers, I n d i a ,  C a l c u t t a  1980. 

FIGURE I 

Trend8 in Cross National Product Per Capita, By County  C m p ,  1980-90 

(19n us dollan) _ Ind~~111.llz.d - 
Countr1.r 

Mlddl. Income ,, L m  Income 
Counlr~er Coun111.1 

FIGURE I1 

Population Estimates and World 
Projections, 1950-2000 
(8~1110ns) 

Developing Counlries 

'7 +-A 

FIGURE I11 

Urban Population Estimates and Projections. 1950-2000 

World 

Urban Populaton Incremenl In Urban 
1950 Populal~on 1950 1975 ba~:~~3k1?9U71~%@C 

Caplal Surplus 011 
Exporlers 

lnduslr\al~zed 
Counlr~es 

Cenlrally Planned 
Econom~es 

Develop~ng 
Countries 

0 0 5 1 0  1 5  2 0 
B8lllonr 

Developing Countries 

Sculhrrn Europe 

Middle East 6 
North Alrlca 

East Asla R Paclllc 

L a i n  Anier~ca 6 
Caribbean 

Sub Saharan Alrlca 

Low Income Asla 

16)  WORLD BANK, I n t e r n a l  Est imate,  December 1980. 



FIGURE IV FIGURE V I  

STANDPOSTS WIFH RAISED PLATrORM 

la) to accomnodate different categories of users 

Ibl to a L L m  containers of diffe1.sr.t eizee to be used. 

FIGURE V 

approx.  1 5m 

4: CROSS-SCCTI".:' Or' STA?.'DF3ST WIT!? TWO SCREV TATS 

At/D A C0?C?ZZ FLATr'OAV 

INDIA MARK-II HANDPUMP 

TYPICAL DEEPkTLL HANDPUMP 

head 

ELEVATION 

connectnng rod check nm 

water tank boll, nut b check nut 

C-2::"zng rod 

c-29 

PLATFORM AND IIKAIN 

B: CROSS-SECT13hfS OF SIAIFLE STAIIDPOSTS 

TYPICAL OF RURAL k'ATZR SUPPLIZS 



FIGURE V I I  

SHALLON UELL HANDPUMP No .h 

PLAN OF LATRINE 

n C1 

TIRCAL RECAST SLAB 
W l A I L  N T S  

,:... 'Irn /. ' I *  

SECTION A A  kl* n mlm 

1 FIGURE V I  
REPUBLIC OF BOTSWANA I TWIN-PIT VIP LATRINE (REC 1) I W H A  CABCAM 

JUNE 1979 

TABLE I 

BACKGROUND DATA I 

GEOGRAPHIC, DEMOGRAPHIC, AND ECONOMIC DATA 

Area Popu la t i on  P o p u l a t i o n  d e n s i t y  % ,of  P o p u l a t i o n  GNP p e r  
Count ry  square km m id  1978 Persons p e r  sq kni t h a t  i s  r u r a l  c a p i t a  

US $- I978 

Botswana 570 000 0,7 m 1,23 

E ~ Y  p t  1 001 000 38,7 m 38,7 

Lesotho 30 000 1,3 m 43,3 

N i g e r i a  924 000 81,O m 87,7 

Ghana 239 000 11,O rn 46 ,O 

Sudan 2 506 000 17,4 m 6 ,9 

Tanzania 945 000 16,9 m 17,9 88 % 230 

I n d i a  3 288 000 643,9, m 195,8 80 % 180 

Bang1 adesh 144 000 83,6 m 580,6 94 % 90 ............................................................................................... 
USA 9 363 000 218,4 m 23,3 

U n i t e d  Kingdom 244 000 60,O ni 245,9 

- - 

Source: REF. 1, 2, 3, 4 and 7. 



TABLE I1  

BACKGROUND DATA I 1  

DEMOGRAPHIC, HEALTH AND SOCIOLOGICAL 

L i f e  expectancy D a i l y  Per Cap i ta  Popu la t i on  p e r  % o f  c h i l d r e n  % o f  Age Group A d u l t  L i t e r a r y  
Count ry  a t  b i r t h - 1 9 7 7  C a l o r i e  Supply  Nurs ing  Person 0-14 yea rs  i n  e n r o l l e d  i n  Rate 

( yea rs  as % o f  1976 t o t a l  p o p u l a t i o n  Pr imary  School 1975 
Requi rement No. 1975 2000 1976 

1974 % % % % 

Botswana 44 (1975) n.a. 

Egypt 54 113 

Lesotho 50 9 9 

N i g e r i a  48 88 

Ghana 4 8 101 

Sudan 4 6 88 

Tanzania 5 1 86 

I n d i a  5 1 

Bang1 adesh 47 

USA 73 

U K 7 3 

China 6 4 9 9 n.a. 34 2 5 n .a. n.a. 

Source: Ref. 1, 2, 3 and 4. 

TABLE 111 

LATEST ESTIMATES OF LEVELS OF SERVICE OF POTABLE WATER 

SUPPLY AND SANITATION IN  VARIOUS COUNTRIES 

2. Popu la t i on  t o  be served 

Popu la t i on  Without  Serv i ce  ( m i l  1 i o n s )  

% o f  Popu la t i on  w i t h  Safe % o f  Popu la t i on  w i t h L J  
1975 1990 

Po tab le  Water Adequate S a n i t a t i o n  
Water S a n i t a t i o n  Water S a n i t a t i o n  

coun t ry1  ) Urban Rural  Urban Rural  

Botswana (Ref.7) 90 % 28 % 30 % t o  50 % 

E ~ Y  p t  80 % 50 % n.a. 

Lesotho (Ref.7) 65 % 14 % 51 % 

N i g e r i a  n.a. n.a. n .a. 

Ghana (Ref. 6 )  86 % 14 % 95 % 

Sudan 40 % 45 % l e s s  than  
10 % (Ref.5) 

Tanzania (Ref .2) 88 % 36 % n.a. 

l e s s  than  25 % 

n.a. 

a % t o  17 % 

n.a. 

40 % 

l e s s  than  30% 
(Ref.  5)  

40 % 
- - -  -----.---------- 

I n d i a  83 % (Ref.7) 20 % (Ref.7) 87 % 2 % 

Bangladesh 1 5  % (Ref.Z) 55 % (Ref.7) 40 % 5 % 

USA 100 % 100 % 100 % l e s s  than 100% 

Uni ted Kingdom 100 % 100 % 100 % 100 % 
------------------------------------------------------------------------------- 
China n.a. n.a. n.a. n.a. 

Note: - 
1 )  Unless i n d i c a t e d  otherwise,  source i s  Ref. 8. 

2)  "Adequate" i s  t h e  d e f i n i t i o n  used i n  comp l ia t i on  o f  o f f i c i a l  s t a t i s t i c s .  

It does n o t  imp ly  t h a t  t h e  s a n i t a t i o n  f a c i l i t y  i s  s u f f i c i e n t  i n  terms 

o f  c u r r e n t  TAG th ink ing .  

Urban 127 144 6 38 651 

Rural  1 1 0 6  1 '210 1 569 1 673 

To ta l  1 223 1 354 2 207 2 334 

3. Investments Required f-/ 

C A S E  1 C A S E  2 
U n i t  Cost Pop. Served Cost Pop. Served Cost  $US 

0. $ US NO. 
% !mi l l . )  ( b i l l . )  % ( m i l l . )  ( b i l l . )  

Urban Water Supply hc 120 70 447 53,6 40 255 30,6 

s t p  40 30 191 7,6 40 255 10.2 

S a n i t a t i o n  sew. 250 40 260 65,O 25 163 40.0 

sept .  100 40 260 26,O 15 98 9.8 

La t .  30 20 131 3.9 40 260 7.8 

Rural  Water Supply hc 150 20 313 46,9 10 157 23.6 

stP 40 40 628 25,l 30 471 18.8 

hc 25 40 628 15.7 40 628 15.7 

S a n i t a t i o n  sew. 250 20 335 83.8 10 167 39.2 

La t .  20 80 1338 26.8 70 1171 23,4 

Sub To ta l  Rural  198.3 120,7 

TOTAL URBAN AND RURAL 354.4 219.1 

1/ Ca lcu la ted  f rom i n f o r m a t i o n  contained i n  UN Document E/CONF. 70/14 - 
"Report  on Comnuni t y  Water Suppl ies".  

2/ I t  should be noted t h a t  100 % urban coverage us ing  water supply house connec- - 

t i o n s  and sewerage on ly  ( i . e .  no appropr ia te  technology) would cos t  $ 329.4 

b i l l i o n  r a t h e r  than t h e  $ 156.1 b i l l i o n  c a l c u l a t e d  w i t h  a mix o f  techno log ies .  



TABLE I V  

ALTERNATIVE SANITATION TECHNOLOGIES 

F i n a n c i a l  Reauirements f o r  Inves tment  and Recur ren t  Cost  Der Household 

Low Cost 

Pour f l u s h  t o i l e t  

P i t  l a t r i n e  
d Communal t o i l e t  -/ 

Vacuum t r u c k  c a r t a g e  

Low c o s t  s e p t i c  t a n k s  

Composting t o i l e t  

Bucke t  c a r t a g e  d/ 
Medium Cost 

T o t a l  M o n t h l y  
Inves tment  Inves tment  

c o s t  a/ Cost  b/ 

( 1 )  ( 2 )  

Month ly  Month ly  H y p o t h e t i c a l  
Recur ren t  Water T o t a l  Month1 y 

Cost  Cost  c o s t b /  

(3 )  ( 4 )  ( 5 )  

Percen t  of  Income 
o f  Average l o w  

Income Household 

Sewered a q u a p r i v y  570 7,1 2,o 0 3 9  10,O 11 

Aquapr ivy  1 100 13,l 0,3 0 3 2  14,2 16 

Japanese vacuum 
t r u c k  c a r t a g e  71 0 8,8 5 ,o 13,8 15 

H igh  Cost 

S e p t i c  tanks  1 645 14,O 5,9 5,9 25,8 2 9 

Sewerage 1 480 12,6 5,1 5,7 23,4 26 

SOURCE: Ref. 13 

a/ I n c l u d i n g  household p lumbing  as w e l l  as a l l  o t h e r  on- and o f f - s i t e  system c o s t s .  - 

b l  Assuming inves tment  c o s t  i s  f i n a n c e d  by loans  a t  8 % o v e r  5 y e a r s  f o r  t h e  Low Cost systems, 10 y e a r s  f o r  - 
t h e  Medium Cost Systems and 20 y e a r s  f o r  t h e  H igh  Cost Systems. 

c /  Assuming average annual  income p e r  c a p i t a  o f  $ 180 and 6 persons p e r  household.  - 
d/ Based on p e r  c a p i t a  c o s t s  s c a l e d  u p  t o  household c o s t s  t o  account  f o r  m u l t i p l e - h o u s e h o l d  use i n  some o f  t h e  case s t u d i e s .  
- 

Investments  Needed t o  Ach ieve 
D r i n k i n g  Water and S a n i t a t i o n  Decade T a r g e t s  

1. Assumption 

( a )  U n i t  Costs Water Supply ,  Piped System w i t h  House Connccetions (Hc) 120$/cap 
P iped System w i t h  Standpipes ( s t p )  40$/cap 

Rura l  P iped H a t e r  Supply  w i t h  hc  150%/cap 
Rura l  P i ~ e d  Water S U D D ~ V  w i t h   st^ 40SIcao 
Rura l   andp pumps ~ a t e k ' ~ ; p p l y  hp ' 2 5 f j c a b  

S a n i t a t i o n ,  Urban Waterborne Sewerage (sew) hc 250$/cap 
Urban o n s i t e  w i t h  (i) S e p t i c  Tanks ( s e p t )  100$/cap 

( i i ) ,  P o u r f l u s h  l a t r i n e  o r  
Comnunal L a t r i n e  ( l a t )  30$/cap 

Rura l  Waterborne w i t h  hc  (sew) 250f Icap 
R u r a l  O n s ~ t e  w i t h  l a t  2@b/cap 

( b )  S e r v i c e  Leve ls  

Case 1 (100 '6 coverage u s i n g  1980 WHO Target  Urban S e r v i c e  Standard 
D i s t r i b u t i o n )  

Urban Water Supply  - 70% hc 
30% s t p  

S a n i t a t i o n  40% sew 
40% s e p t .  t a n k s  
20% l a t .  & c m u n a l  l a t  

Rura l  Water Supply  -- 20% hc 
40% s t p  
40% h p  

S a n i t a t i o n  80% sew 
20% l a t  

Case 2 (80% coverage w i t h  s e r v i c e  s t a n d a r d  as suggested)  

Urban Water Supply  40% hc 
40% s t p  

S a n i t a t i o n  25% sew 
15% s e p t .  t a n k  
40% l a t  & camnunal l a t  

Rura l  Water Supoly  -- 10 % hc 
30 % s t p  
40 % h p  

S a n i t a t i o n  10 % s w  
70 % l a t  
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OUTLET TO BE OPENED 
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