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WATER, SANITATION, AND HEALTH 

- 
This r epo r t  is intended as  a b a s i s  f o r  t h e  t e chn i ca l  

d i scuss ions  on t h e  above sub j ec t .  It gives t h e  background 

t o  t h e  problem of supplying populat ions w i t h  t h e  c lean  

water and the  b a s i c  s a n i t a t i o n  f a c i l i t i e s  t h a t  are  essen- 

ti31 t o  t h e i r  health; outlines t h e  present situation 

throughout the world, and i n  p a r t i c u l a r  i n  t h e  Eas te rn  

MediterraneanRegion; t r a c e s  t h e  approach t h a t  has g r a d u a l l y  

evolved and t h e  a c t i o n  taken throughout t h e ~ n i t e d N a t i o n s  

system i n  r e c e n t  yea r s ,  cu lmina t i ng in  t h e  decade1981-1990 

being declared t h e  International Drinking Watcr Supply and 

San i t a t i on  Decade; and sugges t s  p r i o r i t y  a r ea s  f o r  a c t i o n  

on t h e  p a r t  of Member S t a t e s  t o  advance t h e  aims of t h a t  

Decade. 
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I INTRODUCTION 

An adequate  supply of s a f e  wa te r  and b a s i c  s a n i t a t i o n  i s  l i s t e d  as one of 

e i g h t  e s s e n t i a l  components of t h e  primary h e a l t h  c a r e  r e q u i r e d  f o r  t h e  achieve-  

ment of h e a l t h  f o r  a l l  by t h e  y e a r  2000. Major h e a l t h  problems jn  many of the 

developing c o u n t r i e s ,  i r r e s p e c t i v e  of t h e i r  s t a g e  of developmenr, a r e  the pre-  

v e n t a b l e  d i s e a s e s  a s s o c i a t e d  w i t h  the  lack of t h e s e  b a s i c  s a n i t a r y  measures ,  

which c o n t r i b u t e  t o  h igh  i n f a n t  m o r t a l i t y ,  m o r b i d i t y ,  low l i f e  expectancy,  and 

poor  q u a l i t y  of  l i f e .  

It i s  t h e  o b j e c t  of t h i s  paper  t o  h i g h l i g h t  t h e  e f f e c t  of t h e s e  d i s e a s e s ;  

t o  emphasize t h e  o v e r a l l  needs  f o r  b a s i c  s a n i t a r y  measures i n  c o u n t r i e s  of t h e  

Region, wi th  p a r t i c u l a r  r e f e r e n c e  t o  t h e  a c t i v i t i e s  t o  be under taken by Member 

States i n  relation to the International Drinking Water Supply and Sanitation 

Decade; t o  p i n p o i n t  t h e  c o n s t r a i n t s  on those  a c t i v i t i e s ;  and t o  s u g g e s t  ways 

of overcoming them. 

Water Uses and ~ e q u i r e m e n t s  
- 

It  i s  t h e  t a s k  of t h e  p o l i t i c i a n ,  t h e  economist and the  p lanner  t o  ensure  

op t imal  u s e  of water  r e s o u r c e s  f o r  t h e  b e n e f i t  of t h e  whole p o p u l a t i o n .  The 

b a s i c  r e s o u r c e s  a r e  t h e  peop le  ( t h e i r  h e a l t h ,  knowledge and s k i l l s ) ,  a long w i t h  

the  land and o t h e r  n a t u r a l  r e s o u r c e s .  But i n  most developing c o u n t r i e s  t h e  

people a r e  an inadequa te ly  c a p i t a l i z e d  asset  because t h e i r  h e a l t h  i s  too  o f t e n  

n d v ~ r s ~ l y  n f f p r t p d  hy their ~ n v i r o n m e n t .  

I n  t h i s  con tex t  water  i s  f r e q u e n r l y  of v i t a l  importance It i s  almost the  

only compound t h a t  e x i s t s  n a t u r a l l y  as a  l i q u i d  on t h e  e a r t h ' s  s u r f a c e  and has  a 

ve ry  wide range  of uses,  both  consumptive and nnn-consumptive (domest ic ,  : $g r i -  

c u l t u r a l / f i s h e r i e s ,  i n d u s t r i a l ,  u s e  i n  drainage and i n  energy p r o d u c t i o n :  i t  4140 

c o n s t i t u t e s  a r e c r e a t i v e  ameni ty) .  

The normal d a i l y  water requirement  f o r  a d u l t s  i s  2.5 l i t r e s  ( s a y .  5 1 / 2  l b ) .  

Under c o n d i t i o n s  of extreme h e a t  o r  p h y s i c a l  e x e r t i o n  t h i s  requiremenr may in- 

c r e a s e .  But i n  a d d i t i o n  t o  t h i s  q u a n t i t y  - which i s  f o r  a l i m e n t a t i o n  and c:omes 

mos t ly  from i n g e s t e d  food - much g r e a t e r  q u a n t i t i e s  are r e q u i r e d  f o r  common human 

a c t i v i t i e s ,  domest ic ,  i n d u s t r i a l  and a g r i c u l t u r a l .  The domest ic  wa te r  demand i n  

a developed coun t ry  would be a minimum of some 100 l i t r e s  p e r  c a p i t a  pe r  day. 



While, in genera l .  illr r l v a i l i l b i l i  t~ of r m r c r  . a >  n rescxnrm:rr i .; nnt. :I major impe- 

diment, t h e  d i f  f i c u l t v  l i e s  i n  providinfi  t i le  I-onsc~mcr w i  ti) i \ r . ~ t c > r  0 1  huf  t i r i e n t  qua- 

l i t y  and q u a n t i t y .  An adequate supplv of  s a f e  w : l t c 2 r  irrlp1ie.q at-<.cis t o  water w i t h i n  

a re:isonahlc d i s t a n c e .  

Sani t a t  i on K e q u i r e ~ ~ ~ - ~  

S a n i t a t i o n  i s  i n e x t r i c a b l y  l inked w i t h  water 5 u p p l  y a n d  h d +  mcInv dimensions 

th:jt affec8t t h e  q u n l i t v  of l i f e .  T h e  d i . ;pusal  c r f  lit~mnn ex(-r r t -a  i h  only one of i t s  

R S P C .  t S .  O t h e r s  i n r . 1 1 ~ d e  pers,>nal hygiene, t h e  iollrct i u n  ~ i n d  d i s p o s a l  of s o l i d  

w:ts tes ,  wastewater c r> l lec t ion ,  fot>d 5.initatiLm. vct . ror  c r ~ r ~ t r n l .  crnd household 

c le , rn l iness .  The 1 i n k i n g  of water ~ ~ ~ p p l y  and s d o i t , i r  i , i r l  opt n i  up a w i d e  range of 

a l t e r n a t i v e s  f o r  improving t h e  h e a l t h  r u \ n d i t i , ) n +  of the v a s t  major i ty  of those i n  

t h e  developing world. The q u a l i t y  of l i f e  however i s  inf luenced not  only by quan- 

t i t a t i v e  and q u a l i t a t i v e  iml>rovenienth but  a l s o  hy o t h e r  t a r r o r s  suc'h as  convenience 

o f  loca t i tm and a v a i l a b i l i t y  of f a c i l i  t i e \ ,  

f I WATER AND HEALTH 

I t  has  been es t imared t h a t  80 per  cen t  o f  a l l  i l l n e s s  i n  the  c o r ~ n t r l e s  o f  t h e  

~ h i r d  World i s  a s s o c i a t e d  wi th  water .  Typhoid a n d  cho le ra  outbreaks o f t e n  occur 

because water is u n a s f c .  Water  i s  the h r o e d i n g - p l n c - P  f o r  t h e  i n s e c t  v e c t o r s  of 

mala r ia ,  f i l a r i a s i s  and yel low f e v e r ,  and t h e  number of people  a f f e c t e d  i s  very 

l a r g e  indeed. Some 200 m i l l i o n  people  s u f f e r  from s c h i s t o s o m i a s i s .  And an  e s t i -  

mated 400 m i l l i o n  people s u f f e r  a t  any one tiine from g a s t r o e n t e r i t i s .  Diarrhoea 

i s  t h e  major cause of s i c k n e s s  and d e a t h  among c h i l d r e n  i n  t h e  developing c o u n t r i e s :  

d u r i n g  1975, f o r  example,  there w e r e  approximately 5 0 0  m i l l i o n  episodes of diarrhoea 

i n  A f r i c a ,  Asia and  ati in America among c h i l d r e n  below t h e  age of five, (I9) 

In the Eastcrn Mediterranean Region. i t  i s  estim~ted t h a t  out of eleven m i l l i o n  

c h i l d r e n  born each year approximately  2 m i l l i o n  d i e  before  reach ing  the age of f i v e ;  
' 

and of t h e s e  2  m i l l i o n  d e a t h s ,  about  40 p e r  c e n t  a r e  due t o  d i a r r h o e a 1  d i s e a s e s .  I n  

Egypt (1973) t h e s e  d i s e a s e s  were the  l ead ing  cause of d e a t h  i n  c h i l d r e n  under 3 y e a r s  

of age, account ing f o r  43 p e r  cen t  of a l l  dea ths  i n  t h i s  age group. (23)  1n  ran 
(1973) they w e r e  the second most prevalent a f  t h e  d i s e a s e s  w i t h  an inridence of 22 

per c e n t  i n  the 0-5 year  age group and 14 p e r  cen t  i n  a l l  age groups. T n  Jordan,  

Saudi Arabia and P a k i s t a n  they  a r e  t h e  l e a d i n g  causes  of h o s p i t a l i z a t i o n  and dea ths .  
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In all, the diarrhocnl diocooco arc rcaponciblc for between 15 per cent and 22 per 

cent of a11 mortality in the Region, 

Recent studies (zO) have demonstrated that provision of safe supplies of water 
for drinking is not by itself sufficient to control acute diarrhoea1 diseases. 

This is because they can be transmitted by contaminated water used for bathing, 

cooking, washing food, etc.; and also because such diseases as shigellosis and 

rotavirus infections can be transmitted through non-waterborne routee. It has 

been s t a t e d ( 3 )  t h a t  in India the popula t ion  at risk from filariasis has increased 

over fifteen years from about 20 million to over 125 million as a result of im- 

proved water supplies without supporting drainage systems, Tn addition to the 

supply of safe water, therefore, there must be a combination of efforts to provide 

means of waste disposal and to educate the public in proper personal and food hy- 

giene practices. 

WATER QUALITY 

The quality of drinking-water supplies is an essential part of the problem. 

An increase in quantity alone is not sufficient; the water used by people anywhere 

in the world must also meet certain minimum hygiene and health requirements. 

Chemical Quality of Water 

The chemical substances to be found in water do have adverse effects on health. 

but in genera1 these are mainly of concern in industrial countries where infectious 

diseases have largely been overcome. Standards for toxic substances such as arsenic, 

cadmium, cyanide, lead, mercury, selenium, fluorides and nitrites have,however, been 

laid down by WHO and have been adopted by many countries.(18) 

Hardness, In many countries of the Region, deep ground water is being in- 

creasingly used far public water supplies. Such water usually contains a higher 

concentrat ion of' hardnesfi-forming conet i tncnte  as empared with water  from spr inge ,  

~lkaLlaw wslle or even ~ L v ~ ~ E I ,  (Hardness $ 8  defined a8 e Birrref  measure sf the cen- 

etaetret ian sf esloium and magnerium ionr and IE f r e q u e n t l y  expraaerd i n  equivalent 

mounts  of calciarm carbonate (CrCog); water fr conr iderad hard if thr conc~nexatian 

sf CaCoa is batw8sn 150-300 mg/l ae againat 75 or lees  for so f t  w r f s r e )  

Recent a t u d i e ~  have shown e negative carrelacion betwean hardnees o f  water and 

mortality duo t o  cardlavaeeular diwaaeee; i n  o the r  werd8, rhr harder the water ,  the 

lower thc cerzdievrn~rrler disclrrrr mer to l l t y  rate, Hawrvrr, so rddi tlonsl Beerrern@ 



in t h a t  rate yams n h s ~ r v ~ d  wlien hardness  l e v e l s  p r o g r e s s e d  beyond 170 mg/l. I t  i s  

n o t  y e t  known which w a t e r  pa rame te r s  a r e  r e s p o n s i b l e  f o r  this n i s o c i a t i o n ,  a l though  

some s t u r t i e s  c l a im an  i n v e r s e  r e l a t i o n s h i p  between ~ a r d i o v ~ i s c u l a r  d i s e a s e s  and ma- 

gnesium c o n t e n t .  

Trace  e l emen t s .  T l ~ e  chemical  composi t ion  of t h e  food t h a t  we e a t  i s  i n f l u e n c e d  

among o t h e r  things by t h e  chemical  composi t ion  o i  t h e  w a t e r  used  f o r  food p repa ra -  

t i o n  and cooking.  Food cooked i n  w a t e r  w i l l  of c o u r s e  l o s e  minerals; and f u r t h e r  

loss o c c u r s  when i t  i s  i n d u s t r i a l l y  p rocessed ,  r e f i n e d  o r  f r o z e n .  (8) Tab le  1 g i v e s  

the d a i l y  r equ i r emen t s  i n  trace' e l emen t s  by a d u l t s .  I t  i i  even p o s s i b l e  that where 

foods  and d i e t s  a r e  d e f i c i e n t  i n  m i n e r a l s ,  t h e  w a t e r  used  f o r  d r i n k i n g  and cooking 

purposes  could  make u p  f o r  t h e  def ~ c l t .  T h e  maximum c o n t r i b u t i o n  L h a ~  d r i n k i n g -  

w a t e r  can make t o  t h e  d a i l y  i n t a k e  of c e r t a i n  e s s e n t i a l  e l emen t s  is shown i n  Tab le  2 .  

Among t h e  i n d i v i d u a l  i n o r g a n i c  e l r r l ~ e ~ ~ ~ s  c i 1 4 t  c a n  make t h e  difference bctwccn 

h e a l t h  and d i sease  a r e  l i t h i u m ,  coimnonly p r e s c r i b e d  f o r  b e h a v i o u r a l  d i s o r d e r s ;  

chromium. which a c t s  as a  c o - f a c t o r  w i t h  i n s u l i n  t o  m a i n t a i n  normal g l u c o s e  t o l e -  

r ance ;  f l u o r i n e  which, i n  n p r o p o r t i o n  of 1 mg/l, i s  of marked b e n e f i t  i n  p r o t e c t -  

i n g  a g a i n s t  d e n t a l  c a r i e s ;  i o d i n e ,  d e f i c i e n c y  i n  which i s  a s s o c i a t e d  w i t h  g o i t r e ;  

s i l i c o n ,  ca l c ium and magnesium, t h e  p r e s e n c e  of which i n  w a t e r  i s  r e p o r t e d  as s t ~ u w -  

i n g  a c o r r e l a t i o n  w i t h  a low i n c i d e n c e  of c a r d i o v a s c u l a r  d i s e a s e s .  

Uemine ra l i za~ ion ,  The prac~ice u i  s o f t e n i n g  hard t a p  w a t e r  f o r  p r a c t i c a l ,  - 
economic o r  a e s t h e t i c  r e a s o n s  needs  r e c o n s i d e r a t i o n .  Many p u b l i c  h e a l t h  a u t h o r -  

i t i e s  and i n v e s t i g a t o r s  t h i n k  t h a t  a more p ruden t  a t t i t u d e  shou ld  h e  t aken  t o  w a t e r  

s o f t e n i n g ,  and t h a t  i t  m i g h t  be p r e f e r a b l e  t o  m a i n t a i n  t h e  m i n e r a l  c o n t e n t  t h a t  i s  

n a t u r a l l y  p r e s e n t .  A WHO working group ( B r u s s e l s  1978) recommended t h a t  e x c e s s i v e  

s o t t e n l n g  o r  w a t e r  shou ld  b e  avoided o r  c a r r i e d  ou t  u r ~ l v  ~ L I  Ll~r ~ d b r  of water f o r  

i n d u s t r i a l  u se ;  o r  i n  t h e  c a s e  of domes t i c  u s e ,  o n l y  f o r  t h e  h o t  w a t e r  l i n e  t h a t  

goes t o  domes t i c  a p p l i a n c e s .  I n v e s t i g a t i o n s  i n d i c a t e  t h a t  t h e  optimum r a n g e  of 

water m i n e r a l i z a t i o n  should  be between 200-600 rngfl .  (8) 

B i o l o g i c a l  . . - - - ( ) u a l i t y  of Water - - 

I n  t h e  deve lop ing  c o u n t r i e s  many of t h e  major  communicable d i s e a s e s  are water- 

bo rne .  These may be sub-d iv ided  a c c o r d i n g  t o  t h e  l i k e l y  e f f e c t  of changes  i n  w a t e r  

and a r e  of f o u r  c a t e g o r i e s  (Tab le  3 ) .  O f  t h e  f i r s t  t w o ,  eac-h has  i t s  own a s s o c i a t e d  

d i s e a s e  changes  ( c a t e g o r i e s  I and TI). Then t h e r e  a r e  i n f e c t i o n s  which can  m u l t i p l y  
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a t  t he  water source (111); and l a s t l y  t h e r e  a r e  i n f e c t i o n s  ca r r i ed  by vec to r s  

which depend on t he  water supply (category IV) , 

Waterborne d i seases .  (Category 1) The most dramatic  decrease observed i n  the 

incidence of d i s ea se  a f t e r  improvement of t he  microbiological  q u a l i t y  of urban water 

suppl ies  has been i n  t he  c l a s s i c a l  waterborne i n f e c t i o n s ,  typhoid and cholera  (Table 

3) .  Since these  d i seases  were a main preoccupation of municipal supp l i e r s  i n  tem- 

pe ra t e  coun t r i e s ,  they have come t o  dominate t he  thinking about water  supply and t he  

t r a i n i n g  o t  publ ic  h e a l t h  engineers .  They a r e  unusual i n f e c t i o n s  i n  that the  mini- 

ma2 i n f e c t i v e  dose of organism i s  so  low t h a t  even a f t e r  extreme d i l u t i o n  of t he  

i n f e c t i v e  m a t e r i a l ,  t ransmission s t i l l  occurs .  The dimension of epidemic t h a t  may 

r e s u l t  from contaminated water l a r g e l y  depends upon the  number of consumers, AS 

the degree of f a e c a l  p o l l u t i o n  of water  increqses  i t  becomes pos s ib l e  f o r  o the r  m i -  

crobes,  wi th  a h igher  minimal i n f e c t i v e  dose,  To be t ransmi t ted ;  paratyphoid t e v e r  

and poss ib ly  h e p a t i t i s  a r e  i n  t h i s  category.  Since such a  degree of p o l l u t i o n  ; s  

i n t o l e r a b l e  i n  a  municipal source,  these  i n f e c t i o n s  a r e  l i k e l y  t o  be waterborne only 

i n  undeveloped communities, 

I n f ec t i ons  from washing i n  po l l u t ed  water , (Category 11). There a r e  many infec-  

t i ons ,  e spec i a l l y  i n  t he  t r o p i c s ,  which decrease  markedly when the  volume of water  

ava i l ab l e  f o r  washing and persona l  hygiene is increased .  Most of t he se  a r e  infec-  

t i o n s  of t he  g a s t r o i n t e s t i n a l  t rac t  or  of the s k i n ,  Althougb d ia r rhoea1  d i s ea se s  

may sometimes be spread i n  t h i s  way by po l lu t ed  water ,  i t  seems clear t h a t  many of 

t he  i n f e c t i o n s  i n  ques t i on  a r e  no t  waterborne i n  t he  s t r i c t  sense.  S tudies  have 

shown t h a t  they decrease w i th  proximity t o  a water  source and a r e  r e l a t i v e l y  un- 

a f f ec t ed  by i t s  microbio logica l  q u a l i t y ,  Cutaneous i n f e c t i o n s  are among t h i s  group, 

a s  a r e  sk in  s eps i s  due t o  bacteria, and cutaneous fungal  i n f e c t i o n s .  

Water-based d i s ea se s .  (Cafegory 111) . Severa l  p a r a s i t i c  worms are dependent 

vrl a q u a ~ i c  irl~ermediate tluuf 6 .  Eggs o r  larvae ca r r i ed  by inf ecred persons may reach  

the water  and i n f e c t  t h e  in te rmedia te  hos t  and a f t e r  a time l a r g e  numbers o f  laxvae 

i n f e c t i v e  t o  man w i l l  be present  i n  the water. S c h i s t o s m i a s i s  and guinea worn a r e  

two such water-bassd dissasea , The echlafoeome laxvae develop i n  certain aqua t i c  

s n a i l s  and the  i n f e c t i v e  c e r c a r i a e  invade man through t he   kin, The guinea-won1 
larvae escape from man by way oi lesions on the leg and develop i n  m a l l  aquatic 

crus taceans ,  Man i s  reinfected by dr ink ing  water conta in ing  the intermediate 

hos t s .  Infections produced by these helminths d i f f e r  from t h e  waterborne 



i n f e r t i n n s  nf categnry T i n  the ir  cumulative e f f e c t :  the worm b u r d e n  can b u i l d  up, 

even i n  small communities, i f  t he  source of water is pol lu ted .  

Wa ter-re1;lted i n sec t  vec-tors of d i s e a s e .  ( Category IV). The i n s e c t s  respons ib le  

f o r  transmitting s eve ra l  major t r op i c :~ l  d i s ea se s  a r e  assoc ia ted  w i t h  water i n  one of 

t w o  r ~ ~ a y s .  Mosquitoes, which c a r r y  malar ia .  f i l a r i a s i  s ,  e t c . .  and Simulium which 

tr::ns~nits onrilocert, insis,  breed i n  water ,  Qrher  i n s e c t s ,  pa r t i c t t l a r l y  the t s e t s e  

f l y  - (Glossina)  -- of rile p a l p a l i s  group, b i t e  near water  hy preference and may t r ans -  -- 

~ n i t  rleopiuc sickneys t o  those coming t o  f e t ch  water .  

r c  i s  wel l  known t i ~ n r ,  even givc'n i dea l  water qupplies ,  f e w  i n f e r t i o n 4  disap-  

pear comp t c t e l v .  w i t h  the poss ib le  excseption of guinea wnnn. ( l i  Studies  suggest  

t ha t  half t o  t h r ee -qua r t e r s  of t h e  prevalence of b a c i l l a r y  dysentery and of round- 

worm (Ascaris) a r e  due t o  inadequate w a t e r  supp l i e s .  Da ta  f ram American c i t i e s  

showed t h a t  t he  provision of s a f e  water was accompanied bv a YO per cent  f a l l  i n  

the  i n c i d e n c e  of t y p h o i d  ( F i g u z e  1) b u ~  tl irr e w d s  l i  t ~ l e  clidnge i n  the incidence 

nE diar rhoea1  d i  seases  o v e r a l l .  ( I 3 )  

Tho m a i n  diseases of category I 1 1  are of two typco. Must of t h c m  are i n f e c  

t i ons  of s k i n  and eve and a r e  a consequence of a n  i n s a n i t a r y  environment. The 

number of cases  increase when the re  i s  a shor tage  of water  f o r  washing  o r  where 

t he r e  i s  d u s r  po l l u t i on .  Thev would diminish with a more accese ib l e  and g r e a t e r  

volume of water  supply even without improvement i n  water q u a l i t y .  The d ia r rhoea1  

d i c e i l ~ e c  a l s o  d c c r c o s c  whcn w a t c r  s u p p l i e s  arc made more a c L e s * i l ~ l t . .  Hi~wrvrr ,  p r e -  

valence can vnry between areas  with a comparable water  supply: a h o t  dry c l imate  

and an i n s a n i t a r y  environment parricularly favour t h e  d ia r rhoea1  d i s ea se s  and they 

t he re fo re  f l o u r i s h  both i n  crowded urban  and i n  a r i d  r u r a l  areas.  

A good supply of water  i s  t he re fo re  e s s e n t i a l ,  bu t  how much water  i s  enough? 

Very few d a t a  a r e  a v a i l a b l e  on t h i s  aspec t  a l though i t  i s  c r u c i a l  t o  t he  engineer  

and o thers .  O f  t he  s t u d i e s  s p e c i f i c a l l y  r e l a t i n g  t o  t he  r e l a t i o n s h i p  between vo- 

l u m e  af w a t e r  and burden of d i s e e ~ e  one  was made i n  parts of C a l i T u r a i s l  where dy- 

s en t e ry  caused by Sh ige l l a  is very  preva len t .  The s t ud i e s (3 )  showed t h a t ,  although 

any type o f  s a n i t a r y  improvement tended t o  decrease t he  prevalence of Sh ige l l a ,  t h e  

b ig  reduc t ion  came when water  was a v a i l a b l e  i n s i d e  the  house r a t h e r  than ou t s ide ,  

even i f  nearby. Addit ional  o b s e r v a t i ~ n s  made i n  Eas t  Af r i ca  showed t h a t  water  use 

does  not s i g n i f i c a n t l y  increase wi te l l  Llie dis tance  LO che wacer-poinr changes, 



provided t h a t  i n  t h e  f i rs t  p l a c e  i t  i s  n o t  more than  a m i l e  away o r  i s  n o t  i n s i d e  

the  house.  (3) 

Diseases  a r e  thus  a f f e c t e d  i n  d i f f e r e n t  ways by changes i n  t h e  water  supply 

Some a re  more respons ive  t o  a change i n  t h e  q u a l i t y  of t h e  w a t e r ,  and o t h e r s  t o  an 

i n c r e a s e  i n  the  s u p p l y  a v a i l a b l e .  The th resho ld  f o r  the  improvements t o  take e f -  

f e c t ,  and the  fonn of r e l a t i o n s h i p  between wate r  q u a l i t y  and inc idence  of a  d i s e a s e ,  

w i l l  vary according t o  t h e  p a r t i c u l a r  i n f e c t i n n  and t h e  environment.  

Improvements i n  water  supply can be made i n  many ways but they do n o t  neces- 

s a r i l y  have t o  be c a r r i e d  ou t  a l l  a t  once,  Each s i n g l e  improvement w i l l  produce 

s p e c i f i c  changes i n  t h e  q u a n t i t y  or quality of watcr supplied. T h e  diversity of 

d i s e a s e s  and the  b e n e f i t s  a c c r u i n g  From water  improvement can however be  reduced t o  

p r a c t i c a l  p r o p o r t i o n s .  F i g u r e  2 shows t h e  annua l  per c a p i t a  disease c o s t s  r o  the 

community, es t imated fo r  each h a b i t a t  and improvement l e v e l ,  on an a rb i t r a ry  s c a l e  

on which 100 r e p r e s e n t s  t h e  d i s e a s e  c o s t  of unimproved s u p p l i e s  i n  a semi-arid t r a -  

pica l  a r e a  and zero r e p r e s e n t s  t h e  disease c u s ~  wl~are there is a supply  o f  adcquatc 

pure wa te r .  

Three general conclusions have b e e n  drawn f r o m  t h i s .  First, t h a t  n o t  all km- 

provements of comparable c o s t  produce s i m i l a r  b e n e f i t s ,  Secondly, t h a t  s i m i l a r  

improvements i n  d i f f e r e n t  h a b i t a t s  may have d i f f e r e n t  e f f e c t s  on h e a l t h .  Thirdly, 

t h a t  the  r e l a t i o n  between t h e  c o s t  o f  improvements . . and t h e  h e a l t h  b e n e f i t s  de r ived  

i s  by no means l i n e a r .  Where r e s o u r c e s  a r e  l i m i t e d  and t h e  long-term g o a l  of ample 

s a f e  water  cannoL be a c l i i e v e r l  i n  t he  near future* thcrc ic 3 w i d e  range of partial 

improvements t h a t  can be undertaken and w i l l  b r i n g  consequen t ia l  advantages  and 

b e n e f i t s  t o  h e a l t h .  

HEALTH ASPECTS OF WATER RESOURCE DEVELOPMENT PROJECTS 

Water, whirh  i s  i n d i s p e n s a b l e  t o  the  s u r v i v a l  of man, s u s t a i n s  t h e  l i f e  of o t h e r  

organisms a s  well. Some of t h e s e  ~ r g a n i s m s  can be harmful and r h e i r  p resence  i n  

water  comes from t h e  i n t e r f e r e n c e  of man, e . g . ,  i t s  p o l l u t i o n  by d e f a e c a t i o n  o r  by 

d i s p o s a l  of sewage, an i n t e r f e r e n c e  chat  favours t h e  propagat ion of bo th  v e c t o r s  and 

h o s t s  of d i s e a s e .  The w a t e r - r e l a t e d  ,vectorborne d i s e a s e s  i n c l u d e  m a l a r i a ,  s c h i s t o -  

somiasis, yellow fever,  and many others- The major d i q e ~ q e n  prevalenr i n  t h e  

E a s t e r n  Medi terranean Region due mainly t o  water r e s o u r c e s  development wi thou t  due 

a t t e n t i o n  t o  p roper  d r a i n a g e  and wastewater  d i s p o s a l ,  a r e  b r i e f l y  d i s c u s s e d  below. 



Malaria. Over t h e  pas t  t h i r t y  years,the cor1ntrie.s of  t h c  Region havc undcr- -- 
taken impor tan t  water  development schemes f o r  i r r i g a t i o n ,  energy.  p roduc t ion ,  and 

o t h e r  purposes .  While much b e n e f i t  h a s  been d e r i v e d  i n  t h e  form of h i g h e r  food 

p roduc t ion  and b e t t e r  socioeconomic condi t ion .c ,  t h e  environmenta l  changes  brought  

about  by such schemes have favoured t h e  spread a n d  m u l t i p l i c a t i o n  of m a l a r i a  v e c t o r s  

and have o f t e n  produced a  d ramat i c  i n c r e a s e  i n  t h e  p r e v a l e n c e  of t h i s  d i s e a s e .  

Tn t h e  Gez i ra  i r r i g a t i o n  scheme a r e a  of Sudan, m a l a r i a  c a s e s  have r i s e n  t o  

epidemic l eve l .  Tn 1 9 7 5 ,  s i m i l a r  @ f f p ( % t q  were r ~ p o r t e r l  f r o m  Pakistan after  t h e  

development of t h e  Indus  Basin  Canal i r r i g d t i o n  schemes; t h e  c o s t  of m a l a r i a  con- 

t r o l  measures f o r  P a k i s t a n  now amounts t o  sume $ L O m i l l i o n  pe r  nnnum. Egypt ,  

a f t e r  c o n s t r u c t i o n  of t h e  Aswan High Dam, i s  e x p e r i e n c i n g  s i m i l a r  problems.  Almost 

i d e n t i c a l  s i t u a t i o n s  can be c i t e d  f o r  the Khuzis tan  i r r i g a t i o n  . p r o j e c t s  i n  I r a n ,  

t h e  Mussayel.: A T P A  p r n j ~ l r f  in Traq, t h e  C h a h  Valley and E ~ ~ p h r a t e s  Dam and r e l a t e d  

p r o j e c t s  i n  S y r i a .  t h e  North Jo rdan  Va l l ey  i r r i g a t i o n  works,  t h e  Abi jan  cotcon plan-  

t a t i o n  p r o j e c t  i n  Democratic Yemen and the Johar  suga r  p l a n t a  t i a n  p r o j e c r  i n  Somal ia .  

Obviously t h e  campaign a g a i n s t  m a l a r i a  c a l l s  f o r  c o n t r o l  measures  t o  e l i m i n a t e  o r  

r e d i ~ c e  b reed ing-p laces ,  through c o n s t r u c t i o n  of d r a i n a g e  and was tewa te r  d i s p o s a l  

systems. ( 2 )  

S c h i s t o s o m i a s i s .  S ( . h i s t o s o m i a s i s  is one of the wor ld ' s  l o n g e s t  known and do- -. 
cumented d i s e a s e s .  I t  plagued t h e  Egypt ians  f o r  r - e n r ~ l r i ~ s  , p 2 r ? < i  t o  e g g s  having been 

found i n  Egyprian mumlies d d t i n g  bdck t o  t h e  XX D y n a s t y  (1250-1000 B C ) .  The N i l e  

provided s u i t a h l e  e c o l o g i c a l  c o n d i t i o n s .  ( 2 4 )  T t  was an e s t a b l i s h e d  d i s e a s e  i n  Iraq 

a long  t h e  ~ i ~ r i s  and Euphrates  r i v e r s .  I t  i h  now widespread i n  t r o p i c a l  and sub- 

t ropic-a1 zones i n  A f r i c a ,  J apan ,  t h e  P h i l i p p i n e s ,  Tha i l and ,  o t h e r  p a r t s  of  As ia  and 

t h e  M i d d l e  E a s t ,  t h e  West I n d i e s ,  and parec of S o u t h  Amcrica, a1 togcthcr i n  a total 

of seventy-one r o u n t r i e s .  C u r r e n t l y  i t  a f f e c t s  o v e r  200 m i l l i o n  people  and many 

more a r e  l i a b l e  t o  i n f e c t i o n ,  s i n c e  i n  r e c e n t  y e a r s ,  many wa te r  development p r o j e c t s  

have been under t aken ,  and t h e  connec t ion  between w a t e r l i r r i g a t i o n  development and 

t h e  d i s e a s e  i s  beyond q u e s t i o n .  

Tt: i s  d i f f i c u l t  t o  q u a n t i f y  a c c u r a t e l y  t h e  economic l o s s e s  due  t o  s c h i s t o s o -  

m i a s i s .  It. was s t a t e d  by Obeng(') t h a t  such l o s s e s  i n  t h e  P h i l i p p i n e s  were abou t  

$ 6.5 m i l l i o n  p e r  y e a r .  She based  t h i q  1967 ~ q t i m a t e  both on t h e  cost of medical 

c a r e  and on t h e  d e c r e a s e  i n  p r o d u c t i v i t y  of t h o s e  s u f f e r i n g  from t h e  d i s e a s e .  She 

a l s o  e s t i m a t e d  t h e  economic loss t o  Egypt t o  be about $ 560 m i l l i o n  p e r  year. 
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Obviously t h e  economic l o s s  f o r  1980 would be much h igher .  But the  example s e r v e s  

t o  h i g h l i g h t  the  s i g n i f i c a n c e  of the  d i s e a s e  and t.he need t o  c o n t r o l  i t .  

Control  measures inc lude  both environmental management and eng ineer ing  methods, 

c . K . ,  the  reduc t ion  of s n a i l s  through h a b i t a t  management; t h e  p reven t ion  of access  

i>f sc.llistost~me eggs t o  s n a i l  bab i  t a t s  by cons t r u r t  icjn of Pur.reta disposal s y s  t e rns ;  

the reduc t ion  of human c o n t a c t  wi th  wa te r ,  t h r o u g h  p rov i s ion  of safe water;  and 

Ile:llth educa t ion  of t h e  community. 

I F 1  SANITATION AND HEALTH 

PUBI,TC HEALTH IMPORTANCE OF SANTTA'I'ION --- .----- 

The need f o r  adequate  s a n i t a t i o n  i s  a s  g r e a t  a s  t h e  need f o r  s a f e  w a t e r .  I n  

Eact,  water  supply and s a n i t a t i o n  measures a r e  cru ly  e f f i c i e n t  o n l y  i f  t h e y  comple- 

ltlrrlt each o t h e r .  

Human e x c r e t a  c o n s t i t u t e  the  p r i n c i p a l  v e h i c l e  f o r  t h e  t r ansmiss ion  and spread 

of a w i d e  range of communicabZe d i s e a s e s ,  Some of t h e s e  d i s e a s e s  rank  among the. 

c h i o f  causes  of sickncss and death in societies where  p u v e r t y  and malnutrition a r e  

b ih iqui tous :  d i a r r h o e a s ,  f o r  i n s t a n c e  are  - roge ther  wi th  m a l n u t r i t i o n ,  r e s p i r a t o r y  

gi isc lse  and endemic m a l a r i a  - t h e  main causes  of dea rh  among smal l  c h i l d r e n  and 

i n f a n t s  i n  developing c o u n t r i e s .  Cholera ,  whether enclemic o r  epidemic i n  form, 

1 4  respons ib le  f o r  numerous d e a t h s  i n  a11 age g roups ,  a l though  under endemic con- 

d i t i o n s  it is t h e  c l ~ i l d r r l l  w h o  s u f f e r  rhe most faralities. Other diseases, sr~ch 

as t~cmkworm i n f e c t i n n s  and s c h i s t o s o m i a s i s ,  produce chronic, d e b i L i t a t i n g  condit.iunr; 

which impair the  q u a l i t y  of l i f e  and make i n d i v i d u a l s  more v u l n e r a b l e  t o  superimposed 

a c u t e  i n f e c t i o n s .  

These d i s e a s e s ,  and many o t h e r s ,  begin t h e i r  journey from an i n f ec t ed  i n d i v i d u a l  

t.o a new v i c t i m  when the  c a u s a t i v e  agent i.8 passed on i n  t h e  excrera, The r : r> l loc-  

tion, transportation, treatment and e f f i c i e n t  d i s p o s a l  of human excreta are of much 

importance i n  t he  protection uf ~ h t ?  I w a l t h  of any communtry; t h e y  ore parricrl larly 

importent: in those s o c i e t i e s  which deed t o  make use of human e x c r e t a  i n  o g r i c u l t ~ i r e ,  

aquaculture or gas production and which therefore reuse, rather t h a n  d i spose  o f ,  the 

raw and treated wasteB, Such r e u s e  systems have  a p o s i t i v e  r o l e  .in suppnstiug eco. 

nomic activity and food produc t ion  and are o f t e n  cheaper t h a n  a l t e r n a t i v e  methods of 

disposal, Nowaver, they present e challenge t o r  designing and developing techno- 

log ies  t ha t  will n o t  pose unacceptable risks t o  h e a l t h .  



A good example of the e f f e c t  of s a n i t a r y  e x c r e t a  d i s p o s a l  on t h e  i n c i d e n c e  of 

typhoid  and pa ra typho id  i s  g iven  by F a i r  and ~ e ~ e r ( ~ )  i n  a s t u d y  made i n  West 

V i r g i n i a ,  USA, where a privy c o n s t r u c t i o n  progrdnune was under taken:  t h e  d e a t h - r a t e  

a c c r  ibutable t o  t h e s e  diseases was cur by two- thi rds  and  e v e n t ~ ~ a l l y  reduced t o  n i l  

(F igure  3) .  I t  is s t a t e d  however t h a t  improven~ents i n  o r h c r  s a n i t ' l r y  c o n d i t i o n s  

probably  o c c ~ ~ r r e d  a t  t h e  same t ime.  

SANTTAT'ION AND Ll l SEASI.: TKANSMJSS ION --- ------- 
I n  tile t r , l u s n ~ i s s i c ~ i ~  of s a r ~ i t a t i o n - r i ~ l . ~ ~ c d  d i ~ c ~ a s e s  F r o m  t - I l l ~  \ i r * k  rlr ~ I I P  d i ~ ~ a s e -  

c*lr r i c r  t o  tile h e a l t h y ,  t h e  c h a i n  of even t s  ( F i g u r e  4 A )  i h  s i m i l a r  t o  t h a t  of many 

, , t i !cr commuilit n b l c  d i s e a s c h .  I n  o r d e r  t o  t ~ + , $ n i ; r n i ~  d i se , i se ,  tlre i o l l o w i n g  f a c t o r s  a r e  

nere5sary; (1) a c a u s a t i v e  o r  a e t i o l o g i c a l  ' ~ j i e n t ;  ( 2 )  a rc5ervolr or s o u r c e  of i n f e c -  

t i o n  of t h e  c a u s a t i v e  agen t ;  ( 1 )  a mode of t r a n s m i s s i o n  from t h e  r e s e r v o i r  t o  t h e  

p o t e n t i a l  new host; ( h )  a mnde nf en t ry  intn the n e w  h o s t ;  and  ( 5 )  a s u s c e p t i b l e  

h o s t .  The c o n t r o l  of 3 s i n g l e  one of rhe$e  f i v e  c o n d i t i o n s  makes rhe  s p r e a d  of t h e  

d i s e a s e  imposs ib le .  

There a r e  many ways i n  which t h e  c a u s a r i v e  a g e n t  nf a n  e n t ~ r i c  d i s e a s e  r e a c h e s  

a new h o s t .  Tn d i f f e r e n t  p a r t s  of t h e  wor ld ,  d i f f e r e n t  modes of t r a n s m i s s i o n  may 

assume d i f f e r e n t  d e g r e e s  of importance: i n  some a r c a s ,  w a t e r ,  food  and m i l k  mav he 

the  more impor tan t ;  i n  o t h e r s ,  flies o r  o ther  i n s e c t s ;  and i n  o t h e r s  d i r e c t  c o n t a c t  

mav p l a y  a ma jo r  r o l e .  T h e  n h j e r t i v ~  of  G a n i t a r y  exi~ret? disposal i s  therefore ro 

i s o l a t e  human was tes  st) t h a t  t h e  i n f e c t i o u s  a g e n t s  thev c o n t a i n  cannot p o s s i b l y  g e t  

to a  new h o s t ,  F i g u r e  4 B shows t h e  p l a c e  at which s a n i  r a t i o n  can  i n t e r v e n e  by 

e r e c t i n g  a barr ier  t o  check t h e  <.hain of d i s e a s e  transmission from e x c r e t a .  

EXTENT OF THE PROBLEM 

Of t h e  t o t a l  p o p u l a t i o n  of t h e  deve lop ing  c.ounrries,  which c o n s t i t u t e s  some 

2 000 m i l l i o n ,  70 p e r  c e n t  l i v e  i n  r u r a l  a r e a s ,  A v a s t  m a j o r i t y  of  t h a t  p o p u l a t i o n  

at: one t i m e  or other Y U ~ C ~ C ~  Crom typhoid  f e v e r ,  d i d r r h o e a l ,  e n t e r i r ,  h e l m l n t h i c  and 

o t h e r  d i s e a s e s .  O f  t h e  he l rn in th ic  i n f e s t a t i o n s ,  a member of WHO'5 Execu t ive  Board, 

n r  van Z i l e  Hyde, once s a i d :  

"The d i r e  e f f e c t  of a l l  t h i s  upon a r u r a l  n a t i o n  was c l e a r l y  brought  home t o  

me by a  s t a t emen t  t h a t  t h e  worms i n f e s t i n g  t h e  peop le  of t h e  c o u n t r y  meta- 

b o l i z e  more of t h e  produce of t h a t  c:ountrv than do t h e  i n h a b i t a n t s .  Half 

t h e  work of a s i c k  p e a s a n t r y ,  t h e r e f o r e ,  goes  i n t o  the c u l t i v a t i o n  of  food 

f o r  t h e  w o r m s  thar 111akr. L h e m  sick". ("'I 
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In most cases in rural and small communities, almost all the elements of s a n i -  

t a t i o n  a r e  absent  and ind iscr imina te  foo l i ng  of t he  s o i l  with human excrement i s  

comon. Such condi t ions  a r c  a l s o  of  t en  found i n  rural a rea s  near towns and aggra- 

v a t e  the  urban s i t u a t i o n .  The economic l o s se s  t h a t  r e s u l t  f r o m  such lack  of sani-  

t a t i o n  of ten  reach high propor t ions .  

Arkin, ( I )  analyzing da t a  a v a i l a b l e  f o r  severa l  coun t r i e s ,  found t h a t  i n f an t  

mor t a l i t y  from typhoid f eve r ,  d i a r rhoea ,  and e n t e r i t i s  were i n  i nve r se  propor t ion  

t o  per c a p i t a  income. The cost of these diseases (Table 5 )  and the p e r  c a p i t a  cost -- 
of r u r a l  water suppl ies  and l a t r i n e s  (Table 6 )  were estimated, I t  was concluded 

t h a t  i n  each of t he  coun t r i e s  considered,  i t  would be pos s ib l e  wi th in  a per iod  of 

f i v e  years  t o  amortize the c o s t  of r u r a l  s a n i t a t i o n  f a c i l i t i e s  from t h e  savings 

t h a t  would accrue from the  reduc t ion  i n  typhoid f e v e r ,  d ia r rhoea ,  and e n t e r i t i s .  

Further advantages would accrue from the con t ro l  and reduction in incidence of cho- 

l e r a ,  t he  dysen t e r i e s ,  a s c a r i a s i o  , guinea worm, hookworm and other e n t e r i c  and para- 

s i t i c  d i s ea se s ,  no t  t o  mention the i n d i r e c t  b e n e f i t s  from the  f a c i l i t i e s ,  such as  

the convenience and saving of time. 

IV PROVISION OF BASIC MEASURES FOR WATER SUPPLY AND SANITATTON 

EVOLUTION OF APPROACH TO THE PROELF& 

The problem o f  providing safe  drinking-water and adequate s a n i t a t i o n  a r e  not 

new t o  the governments of the Region, nor indeed t o  the  developing world a s  a whole. 

For many decades they have t r i e d  i n  va r ious  ways t o  b r ing  these  b a s i c  amenit ies  t o  

t h e i r  populat ions.  Progress  has however been slow f o r  a v a r i e t y  of reasons .  

I n  t he  1950s, pilot: and demonstrat ion p r o j e c t s  were s t a r t e d  i n  a  number of 

coun t r i e s  t o  f i nd  out  how water supply and s a n i t a r y  waste d i sposa l  could be brought 

tn  people  a t  a cos t  they c o u l d  afford. Tho emphasHs was on finding simplc techno- 

l og i e s .  Mainly wi th  a s s i s t ance  from UNDP and t he  World Bank, pre-investment surveys 

and s e c t o r  s t u d i e s  were c a r r i e d  out i n  a number of coun t r i e s ;  they were mainly i n  

urban communities. 

I n  t he  mid-seventies the  previous approach of concent ra t ing  f i r s t  on v i a b l e  

urban communities and then proceeding t o  t he  poorer set-tions was modified: govern- 

ments, i nd iv idua l l y  and c o l l e c t i v e l y ,  dec la red  t h e i r  i n t e n t  t o  r e o r i e n t  t h e i r  p l ans ,  

p o f i c i ~ s  and programmes so as  t n  serve d i r e c t l y  t h e  poorest sections of the community. 
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Ln 1972,  t h e  United Nat ions  Conference on t h e  Environment (Stockholm) gave i n t e r -  

n a t i o n a l  e x p r e s s i o n  t o  governments '  conce rn .  T h i s  was r e i t e r a t e d  i n  1976 a t  t h e  Con- 

f e r e n c e  on Human S e t t l e m e n t s  ( H a b i t a t )  i n  Vancouver, Canada. At t h a t  Conference ,  

t h e  t a r g e t  of p rov id ing  c l e a n  wa te r  t o  a l l  peop le  by 1990 and a major t h r u s t  t o  pro- -- 
v i d e  adequa te  s a n i t a t i o n  were adopted;  i t  was recommended t h a t  t h e  t a r g e t  should  be 

considered by t h e  i m n ~ n e n t  llni ted  Nat iuns  Water Conference.  

The Water Conference (Mar d e l  P l a t a ,  Argen t ina ,  March 1977) adopted t h e  t a r g e r s  

a n d  a I'IUII of A c t i o n ,  and dcc l ~ l r c d  tllc r h i r d  United Natiuns Devrlupment Decade (1901- 

1 9 9 ' )  t o  be t h e  I n t e r n a t i o n a l  Dr inking Water Supply and S a n i t a t i o n  Decade, d u r i n g  

w h i c l ~  t h e s e  t a r g e t s  wcrc t o  be  ach ieved .  Tlie pe r iod  up t o  t h e  commencement of t h e  

r)c:rade was cons ide red  a  p r e p a r a t o r y  phase ,  d u r i n g  which governments were r e q u e s t e d  

t n  a s s e s s  t h e i r  needs a n d  r e \ o u r c e s  and r e o r i e n t  t h e i r  programmes, through a p p r o p r i a t e  

+trdcrgies, t o w ~ r d \  ~ c h i e v i n g  ehe goa l s  o f  t h e  Decade. 

Ybe Conference on Primdry Hea l th  Care (Alma Ata.  USSR, September 1978) stated i n  

no u n c e r t a i n  t e r n s  t h a t  5dte d r i n k i n g - w a t e r  and s a n i t a t i o n  a r e  b a s i c  e l emen t s  of p r i -  

mary h e a l t h  c a r e  - which i s  t h e  approach f o r  a l l  c o u n t r i e s  t o  r e a c h  t h e  g o a l  of h e a l t h  

Cor a l l  by t h e  y e a r  2000. This  approacll was approved by t h e  Uni ted  Nat ions  Genera l  

Assembly a t  i t s  t l r i r ty-second s e s s i o n .  WHO wa5 d e s i g n a t e d  as t h e  e x e c u t i n g  agency .  
(19) 

GLOKAI.  SITUATION 

ldorld Hea l th  S t a t i s t i c s  - Repor t ,  1976(25) i n d i c a t e s  t h a t  i n  1975 approx ima te ly  

1 LOO m i l l i o n  peop le ,  o r  80 p e r  c e n t  of t h c  r u r a l  population1,  d i d  not: have r e a s o n a b l e  

access  t o  a  s a f e  w a t e r  supp ly .  Fur thermore ,  23 p e r  c e n t  of t h e  u rban  popula t ion1,  

f r e q u e n t l y  t h e  p a o r e s t  and most u n d e r p r i v i l e g e d  s e c t i o n s  of t h e  community, were a l s o  

wi thou t  adequa te  wa te r  s u p p l i e s .  

S a n i t a t i o n  and waste  d i s p o s a l  improv(>ments have lagged behind even f a r t h e r  than  

wa te r  supp ly ,  p a r t i c u l a r l y  i n  r u r a l  a r e a s  where o n l y  one pe r son  i n  seven has  adequa te  

e x c r e t a  d i s p o s a l  o r  household conven iences .  I n  1975  an e s t i m a t e d  150 m i l l i o n  peop le  

(25 p e r  c e n t )  i n  urhan a r e a s  were no t  served by any s a n i t a r y  system wha t saeve r ,  w h i l e  

i n  r u r a l  a r e a s  1 LOO m i l l i o n  ( 8 5  p e r  c e n t  1 Larked  s a n i t a r y  f a c l l ~ t ~ e s . ( ~ ~ )  

Owing t o  che r a p i d  and  t~np lanned  growth n f  c i t i e s  i n  t h e  deve lop ing  world che  

s i t  r ~ n t i a n  will continue to d e t e r i o r a t e ,  a~nd w i l l  l~rcvroe e v t n  m l > r  r 11d*rdt duuh LU 11ealL.h 

1 
r e f e r s  t o  t h e  deve lop ing  c o u n t r i e s  e x c l u d i n g  China.  
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in peri-urbclrl a r e a s ,  u n l e s s  ~ ~ L L ~ I ~ L ~ u L I  i h  d i ~ e c L e d  L u  LILUU. Tu ddLc, l i u w ~ v e c ,  L l ~ e  

major t h r u s t  of a c t i v i t i e s  lias not been i n  e i t h e r  r u r a l  o r  per i -urban a r e a s .  

During thc five-year p e r i o d  197'L-1975, investments totalling same US $ 9 000 

m i l l i o n  were made f o r  urban wate r  supply,  US $ 3 400 m i l l i o n  f o r  urban sewage d i s -  

p o s a l ,  US $ 2 250 milIinn f o r  1-urn1 water  supply,  and  US $ 450 m i l l i o n  f o r  r u r a l  

s a n i t a t i o n  ( 1 9 7 3  US $ cqt l ivnlcnt) .  It: i s  e s t imated  t h a t  roughly  75 p e r  cen t  of 

these  investments  cnme from i n t e r n a l  r e s o u r c e s .  ( I 9 )  But t h e  r e s u l t  of t h e s e  in-  

vcst-nlcnt:: was o n  0vcra12 g l o b a l  increnze during  t h e  period of  o n l y  9 p a r  cant more 

people w i t h  access  t o  adequate  water  supply,  and 6 pe r  cenr  more people  wirh  a c c e s s  

to some fo rn  of cbxcrera d i s p o s a l .  (25) I n  o rder  t o  a t t a i n  t h e  United Nations Water 

Conference t a r g e t s  by the  year  1990 ,  i t  i s  e s t i m a t e d ( L 9 )  t h a t  t h e  c u r r e n t  annual  

l e v e l  of investment must be stepped up a s  shown below, assuming t h a t  t h e  same l e v e l  

of services nnd method :+  of i rnp lcmcnto t ivn  arc continued: 

Step-up of annual  investment 

Urban Water Supply L. Z t imes 

Urban Sewage e x c r e t a  d i s p o s a l  2 .1  t imes 

Rura 1 Water supply 3.9 t imes 

Rur a1 Excreta  d i s p o s a l  4 . 0  t imes 

rhc above g l o b a l  averages  do n o t  r e f l e c t  t h e  considerabLe d i f f e r e n c e s  e x i s t i n g  

between reg ions  and from coun t ry  t o  country .  Moreover, i t  must be emphasized t h a t  

many urban water  supply systems a r e  over loaded t o  Lhe e x t e n t  t h a t  i n t e r m i t t e n t  sup- 

p l y  has to b e  r e s o r t e d  l o ,  so as Lu ensure  waLer LO all areas: in 1970, as much as 

54 p e r  c e n t  of t h e  popu la t ion  served by p u b l i c  piped wate r  r ece ived  it only on an 

i n t e r m i t t e n t  b a s i s .  A c o n s i d e r a b l e  q u a n t i t y  of wa te r  i s  a l s o  "unaccounted f o r "  

(undetected.  leakage,  unauthor ized use, u m e t e r e d  supply,  e t c . )  ; while  no f inn d a t a  

a r e  a v a i l a b l e ,  t h e  approximate f i g u r e  i s  put  a t  between 20 p e r  cen t  and 50 per  ceut 

of t h e  t r e a t e d  water Leaving t h e  wat.erworks.(19) 

STATUS OF SERVICES IN THE EASTERN MEDITERRANEAN REGION 

The Region, c o n s i s t i n g  of twenty- three  developing c o u n t r i e s ,  has a popula t ion  

of more rharr 230 m i l l i o n  (1975 f i g u r e s )  ou t  of which some l b 0  m i l l  i o n  (i , e . ,  seven 

o u t  of every t e n  peopIe)  Live i n  rural a r e a s ,  By t h e  end of  1980, the f i g u r e  w i l l  

have inereaged t o  186 m i l l i o n ,  whi le  t h e  urban popu la t ion  w i l l  have b u i l t  up t o  80 

mi l l i on ,  the annual  growth rate  being between 1 p e r  cen t  and 4 per  c e n t .  The s h i f t  

from rural to  urban l i v i n g  i s  ano ther  f e a t u r e  of a l l  t h e s e  c o u n t r i e s .  
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The l e v e l  of s o c i a l  development t h a t  has been reached d i f f e r s  from country  t o  

coun t ry  and t h e  range of t h e i r  economic development is q u i t e  wide.  Witrhi~i t h e  group 

l i e  some rrf t h e  r i c h e s t  c o u n t r i e s  i n  t h e  wor ld ,  measured i n  terms of g r o s s  n a t i o n a l  

product  pe r  capita; whi le  a l o n g s i d e  are  some of t h e  p o o r e s t  c o u n t r i e s ,  engaged i n  

<I conr inu ing  s r r u g g l c  i n r  se l f - improvcmenr .  

As r e g a r d s  wa te r  supply  and s a n i t a t i o n  s e rv i ce s  i n  t h e  Region's  Member S t a t e s ,  

tl1c.s~ range from 20 pe r  c e n t  t o  100 pe r  c e n t  f o r  urban wa te r  s u p p l i e s ,  from 3 p e r  c e n t  

t o  0 :  p e r  c e n t  f o r  r u r a l  wa te r  s u p p l i e s ,  Srom 20 p e r  c e n t  t o  100 pe r  c e n t  f o r  urban 

sewer'igc, jnd  fronl t r ~ t a l  s a n i t a t i o n  p rov i5 ion  t o  ve ry  low s e r v i c e s  indeed i n  r u r a l  
s 

a r c n r .  I t  may be of i n t e r e s t  t o  n o t e  t h a t  the recorded  i n f a n t  ~ n o r t a l i t y  r a t e  r anges  

f r c n t  LhO p e r  1 000 l i v e  b i r t h s  t o  2 2 ;  t h e  l i t e r a c y  f i g u r e s  vary  f r o m  1 2  p e r  c e n t  t o  

6 0  p e r  cent; and the Inwest l i f e  expectancy index is 4 2  y e a r s ,  a n d  thc h i g h e s t  57. 

lllr q u a l i t y  of l i f e  iridcx ( q l , ~ ) l ,  which i s  based on nn <lssumed r e l a t i o n s h i p  between 

i n I n n t  m o r t a l i t y ,  l i f e  e x p e ~ t a n c y ,  and l i t e r a c y ,  r a n g e s  i n  c o u n t r i e s  of  t h e  Region 

t r n m  11 t o  85, on a t o t a l  s c a l e  of 100. (21) 

4t, o v e r a l l  p i c t u r c l .  for e a c h  or  t l l c  Region's hlctuhor State%, w ~ t h  respec t  to t l - i e i r  

,ichievenlc>nt\, c o n s t r a i n t 5  and t a s k s  t e q u i r e d  t o  be performed f o r  r lchieving wa te r  sup- 

p l v  dnd s > i n i t a t i o n  decade t a r g e t s  i i  p resen ted  i n  Tab le  7 (*')1'akinr t h e  Region as a 

whole i t  can be s t a t e d  t h , i t  t h e  p r o p o r t i o n  of r u r a l  popu la t ion  having adequa te  sup- 

p l i e s  has remained s t a t i c  a t  about  20 per  c e n t  s i n c e  1970, whi le  t h e  urban p o p u l a t i o n  

b a a  marginally increased from 77  per c e n t  t 3 1  A 0  p e r  c e n t  i n  s p i t c  vf tile L L ~ L ~ L  

urban p o p u l a t i o n  growth has been much h i g h e r  (about  7 p e r  c e n t  compared t o  under 2 

per  c e n t  i n  r u r a l  a r e a s ) .  

NEEDS FOR A N D  CONSTRAINTS ON SUCH SERVTCES ---- 
I t  is q u i t e  c l e a r  t h a t  t o t a l  i nves tmen t  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  

w i l l  have t o  be s t epped  up s i g n i f i c a n t l y  i f  t h e  t a r g e t s  of t h e  T n t e r n a r i o n a l  ~ r i n k i n g  

Wafer Supply and S a n i t a t i o n  Decade are  t o  be r eached .  r t  w i l l  r e q u i r e  f u r t h e r  mobi- 

l i z a t i o n  of r e s o u r c e s  and i n v o l v e  major p o l i t i r a l  d e c i s i o n s .  r e o r d e r i n g  i n t e r s e c t o r a l  

" -  -- 
' ~ h e  q u a l i t y  of l i f e  index (QLI) measures d a t a  f o r  i n f a n t  m o r t a l i t y  ( i ) .  l i f e  expec- 

tancy (1). and l i t e r a c y  ( L t )  on  a  s c a l e  of I t o  100, w i t h i n  w h l c h  countries a r e  
ranked accord ing  t o  t h e i r  performance.  F o r  i n f a n t  m o r t a l i t y ,  f o r  example, t h e  most 
f a v o u r a b l e  f i g u r e  ach ieved  (8 p e r  1 000 l i v e  b i r t h s )  i s  r a t e d  100 and t h e  p o o r e s t  
( 1 6 3  per  1 000) i s  r a t e d  1. The same p rocedure  i s  used f o r  l i f e  expectancy a t  b i r t h  
(75  y e a r s  = 100) .  v e r s u s  39 y e a r s  = 1). T.i teracy f i g u r e s  range from 5 per c e n t  = 1 
t o  100 p e r  c e n t  i n  v a r i o u s  developed c o u n r r i e s .  By u s i n g  t h e  fo rmula  Index f o r  
Country (X) = i (x) + l ( x )  + L t ( x )  - 3 ,  t h e  QLT: f o r  each coun t ry  c a n  be c a l c u l a t e d .  
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and sectora l  p r i o r i t i e s  t o  R ive  special amph:lsis t o  r u r a l  a r e a s .  It will also ca l l  

f o r  a conce r t ed  e f f o r t  t o  summount major  r :ons t r a in t  s and ensure  comnmunity p a r t i c i -  

p a t i o n .  

According t o  t h e  c l n s s j  P i c a t i o n  ( 2 1 )  baser1 011 income and wnrer  s c r v i c c  l e v e l  s 
1 

I.€ Ilcnlbrnr C o u n t r i e s  , the  range o f  the s c a l e  v a r i e s  f r o m  l A  t o  4 C .  C o i ~ n t r i ~ s  qccnl 

t o  be eclually d i v i d e d  among t h e  t h r e e  c l e s s i  f i c a t i o u s  A ,  R and C .  As r e g a r d s  GNP 

per c a p i t a ,  o n l y  f i v e  a r e  c a p i t a l - s u r p l u s  [ c l a s s  4 ) ;  f o u r  have more than US $ 100 --- 
per c a p i t a  ( c l a s s  3 ) ;  and t h e  m a j o r i t v  f a l l  i n t o  r l n s s c <  1 and  2. 

The c o u n t r i e s  i n  c l a s s e s  3 and 4 f ace  tile snme problems w i t 1 1  r e g a r d  t o  t l l e i r  

w a t e r  supply  and s a n i t a t i o n  programmes as t h o s e  be long ing  t r ~  c l a s s e s  1 a n d  2 i n  

terms of s h o r t a g e  of manager i a l  and t e c h n i c a l  s k i l l s ,  need f o r  i n s t i t u t i o n -  

s t r e n g t h e n i n g ,  and weak c o o r d i n a t i o n  among r e l a t e d  i n s t i t u t i o n s .  Because tiley 

have adequa te  f i n a n c i a l  r e s o u r c e s ,  however, t h e s e  c o u n t r i e s  a r e  a b l e  .to impor t  t e c h -  

nology,  t e c h n i c a l  skills, and sometimes even l a b o u r  t o  r t > a l i z e  r h c i r  tlevclopmrnt 

programmes. Th i s  s i t u a t i o n  does  n o t  e l i m i n a t e  t h e  c o n s t r a i n t s  which o t h e r  (.nun- 

t r i e s  of t h e  Region ( c l a s s e s  3 and 4) f a c e ,  though i t  may a l l e v i a t e  t h e  a d v e r s e  

e f f e c t s  on t h e  implementa t ion pzogranmes,  

The c r i t i c a l  problems faced  i n  p a r t i c u l a r  by t h e  r e m a i n i n g  r n u n t r i e s  i n c l u d ~ :  

(d) c o n s t r a i n t s  a t  r e s o u r c e  l e v e l ,  because  of conlpet i r ion  from o t h e r  developnlenr 

s e c t o r s  f o r  t h e  use  of t h e  l i m i t e d  available human, f i n a n c i a l  and m a t e r i a l  

r e s o u r c e s ;  

( h )  l a c k  of awareness  among p u b l i c  o p i n i o n  moillders of t h e  needs  rind a s p i r a t i o n s  

of t h e  peop le ,  which would r e q u i r e  h i g h e r  p r i o r i t y  rc'i h e  g iven  t o  t h e  provi.;iolr 

of ba s i c  s a n i t a r y  services; 

(c) lack of knowledge, understanding and motivation on t h e  p a r t  of p u b l i c  edminis- 

tratarsl as t o  t h e  importance of water 8upply and sanitation i n  A c n i t n t r y T s  A @ -  

velspment; 

( d )  lack of knowledge t o  the social end cultural  aspects of s ec to r  development, 

partitularly sanitation; - . ,  - 
'This c l e a a i f i c a t i o n  i b  u a  f u l l u ~ s :  

1 - <300 $ per cap i t a  
2 = 300 - 1 000 $ per cap i t a  

3 =>1 000 $ per capi ta  

4 = c a p i t a l  surp lus  country 

A .I 4 3 5  per ~ e n t  ~ e r v i ~ t !  
B 35 per cent  t o  70 p e r  cent. service 

C = >70 per  c e n t  serv ice  
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(c) fragncntntion of r e s p o n s i b i l i t i e s  amnne many a g e n r i ~ s ,  r e s ~ l l t i n g  i n  ~ l n c n n r d i -  

n a t e d  programme a c t i v i t i e s ;  

( f )  a h s e n c e  of  r e a l i s t i c  f i n a n c i a l  p o l i c i e s ,  p n r t i c : u l a r l y  f o r  s m a l l e r  c o m m u n i t i e s  

and r u r a l  a r e a s ;  

(g) Lack of  t r a i n e d  manpower; 

(h)  l a c k  of a p p r o p r i a t e  t e c l ~ n n l o g y  and  l a c k  of ~ t s c  t l rvrcof .  

T ~ I O  ~ l ~ v ~ l n p m r n t  nf rlit. w . i t e r  s u p p l y  ,ind s a n i t a t i o n  s e c t o r  i s  n c a p i t a l - i n t e n s i v e  

,I ' complex m u l t i d i s c i p l i n a r y  e x e r c i s e .  A\ rcg ' i rd ,  c o n i p l c x i t y ,  i t  i s  one  of t h e  

*,lr.t d i f f i c u l t  01 deve lopment  a c t i v i t i e s  i n  t11,it  i t  d o c 5  n o t  depend  s o l e l y  on t h e  

"h:irdwsre" a . ;pe~ t ( f i n a n c e ,  m a t e r i a l  and e q u i p m e n t )  b u t  . ~ l s o  on  c u l t u r a l ,  i n s t i t u -  

t i o n < i l ,  s o c i o e c o n o m i c ,  i n d u s t r i a l  and community a t t i t u d e ? .  

Most of  t h e  c o a s t r a l n t s  e n c o u n t e r e d  are n o t  c o n f i n e d  t o  c o u n t r i e s  of  t h e  E a s t e r n  

Medi t e r r a n e a n  Reg i m ,  b u t  a r e  c n m o n ,  t i ~ o ~ i g l i  A T  d i f f e r e n t  l e v e l s  of i m p o r t a n c e ,  t o  

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

Some of t h e  p r i n c i p a l  c o n s t r a i n t s  i n  t h e  d e v e l ~ p m e n t  of t h i s  s e c t o r  

a r e  p r c s e n t r d  h e 1  ow. 

R e s o u r c e  Lcvel - - - - - -- - - - 

r l i r n n r n l ~ , g i c a l .  S i n c e  a l l  t h e  c o u n t r i e 5  of t h e  ~ e ~ i o n  a r e  s i t u a t e d  i n  t h e  sub-  

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

h i g h ,  a n d  t h e  r e s u l t s  a r e  ocrt a lwav,  r e l i d h l e  e i t h e r  a s  r e g a r d s  o r  q u a l i t y .  

Manpower. The d e a r t h  of m a n a g e r i a l ,  t e c h n i c a l  and s e m i - s k i l l e d  p e r s o n n e l  i s  

a m a j o r  c o n s t r a i n t  i n  a l l  a s p e c t s  of d e v e l o p m e n t ,  b u t  t h e  p r o b l e m  i s  more  a c u t e  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 ,  T h i 5  i s  b e c a u s e ,  by t h e i r  n a t u r e ,  m o s t  w a t e r  

s u p p l y  and s a n i t a t i o n  p r o j e c t s  a r e  < m p a r a r i v e l y  s m a l l  p r o  j e c r s  f rom r h e  i n v e s t m e n t  

p o i n t  o f  v i e w  - and e v e n  j u n i o r  t e c h n i c i d n s  d e r i v e  more  p r o f e s s i o n a l  s a t i s f a c t i o n  

from w o r k i n g  i n  l a r g e  " p r e s t i g e "  p r o j e c t s ,  w h e r e  t h e  s a l a r i e s  a n d  a m e n i t i e s  o f f e r e d  

a r e  f a r  b e t r e r  t h a n  i n  t h e  w a t e r  and s a n i t a t i o n  s e c t o r .  Hence,  the d r a i n  o f  na- 

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

L o g i s t i c  d i f f i c u l t i e s  - i n  o b t a i n i n g  a c o n s i s t e n t  s u p p l y  of  m a t e r i a l  a n d  e q u i p -  

ment f u r t h e r  hamper programmes i n  t h i s  s e c t o r .  A l t h o u g h  t h e  m a t e r i a l  a n d  e q u i p m e n t  

needed  f o r  p r o j e c t s  a r e  n o t  s o p h i s t i c a t e d ,  i n  mos t  c a s e s  t h e y  h a v e  t o  b e  i m p o r t e d ,  

a s  d o  a l s o  t h e  s p a r e  p a r t s ,  'Phe p r e v a i l i n g  economic  s i t u a t i o n  i n  m o s t  c o u n t r i e s  



does n o t  always a l low f o r  this r o  be prograi~laed dill1 the ~ r s ~ i l t a n t  d e l a y s  can upset 

e s t a b l i s h e d  p r o j e c t s .  Moreover, even i f  t h e  a v a i l a b i l i t y  of rhc  "hardware" i s  

secured ,  d i f f i c u l t i e s  i n  s t o r i n g ,  t r a n s p o r t ,  e r c . ,  can j e o p a r d i z e  the prak:r-ar?>nling 

and p T anrl i ng . 
Infurmntional. A s  the  d a t a  on which they  m u s t  be based arc e i t h e r  n o i i e x i s ~ c u t  - .- - - 

or  at  b e s t  incomplete ,  t h e  e l a b o r a t i o n  of the  water  s u p p l y  and s a n i t a t i o n  s e c t o r  

a c t i v i t i e s  oE n a t i o n a l  socioecononlic p lans  arc  f a r  from being adequate .  

P r o j e c t i o n s  ----- of expend i tu re  f o r  t h e  d i f f e r e n t  y e a r s  o f  t h e  development p l d n  'lrc 

e i t h e r  under- o r  over-es t imated,  s o  t h a t  t h e  f i n a n c i a l  p r o v i s i o n  from the n.ztion,l l  

budget  tends t o  v a r y .  F ~ ~ r t h p m n r ~ ,  t h e  funds  generated from e x i s t i n f i  w ~ t c r  schenre5 

g e n e r a l l y  f a l l  s h o r t  of  the  a n t i c i p a t e d  revenue, f o r  v a r i o u s  r e a s o n s .  A t  the same 

time, the  f o r e i g n  exchange component of t h e  s e c t o r ' s  expend i tu re  cannot hc  cons i s -  

t e n t l y  covered e i t h e r  by the  n a t i o n a l  budget o r  by the  somewhat u n c e r t a i n  con t r ibu-  

t i ons  of f o r e i g n  a s s i s t a n c e .  

Technological  L.evel ----. 

Ln most i n s t a n c e s ,  i n  developing c o u n t r i e s ,  varicms t echno log ies  a r e  imported 

e x c l u s i v e l v  from t h e  economically developed w t ~ r l d ,  Thih is due t u  the f a r t  tha t  

t h e  r e s p o n s i b l e  p r o f e s s i o n a l s  a r e  e i t h e r  t r a i n e d  i n  t hose  developed c o u n t r i e s  o r  ,ire 

o r i e n t e d  towards t h e i r  s t a n d a r d s ,  c r i t e r i d  and p r a c r  iceb , Even the spec- ia1i~c.d 

workers t h a t  a re  imported have been cond i t i j )ned  tu  the  environment i n  whit11 t l ~ c y  

were t r a i n e d  and are  i n c l i n e d  t o  dpply the  " s tock- in - t rade"  models of t h a t  v ~ ~ v i r o n -  

ment t o  t h e  developing c o u n t r i e s ,  i n s t e a d  of t r y i n g  t o  f i n d  t h e  rnosc appeopr iace  

t ec ,hno lo~y  f o r  water supply and s a n i t a t i o n  scheme.: ( t h e y  a l s o  would rnt1li:r tic- 3,;- 

s o c i a t c d  with "pres t ige"  technology p r o j e c t s ) .  The absence and use of t h e  appro-- 

priate technology makes water supply and s a n i t a t i o n  schemes expensive t o  b u i l d  and 

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

The fo l lowing  d e s c r i p t i o n  of the  s i t u a t i m  i n  one of t h e  developing c o u n t r i e s  

could be a p p l i e d  t o  s rme  of the  c o u n t r i e s  i n  t h e  E a s t e r n  Medi terranean Region: 

"To emulate  t h e  developed n a t i ~ n 5  i n  p rov id ing  p o t a b l e  w a t e r  t o  r u r a l  

communities, many n a t i o n s  have imported conven t iona l  w a t e r  t r e a t m e n t  

( c o a g u l a t i o n ,  s e d i m e n ~ d ~ i u i l ,  ~ d p i d - b d ~ ~ d  K i l t x d t i c ~ i l  and  c h I o r i n s t i o n )  

as a panacea f o r  t h e i r  r u r a l  he:j l th and wate r  i l l s .  For  s e v e r a l  r easons  

t h i s  has  proved t o  be a  d i s i l l u s i o n i n g  e x p e r i e n c e .  C a p i t a l  cos t s  are 

h i g h ,  and each p l a n t  must g e n e r a l l y  be  t a i l o r e d  t o  a  l o c a l  set of con- 

d i t i o n s .  T h i s  means t h a t  d e s i g n  and c o n s t r u c t i o n  are  time-.concuming 
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a d  ~ e q u i r e  well-rrained personnel., Tn Thailand operational difficulties 

in rural communities were round to be more numerous; laboratory equipment 

was not available for daily or weekly :ar tests to determine proper chemical 

doses; operators were not sufficiently trained to perfornl or understand 

coagulation jar t e s t  results; chemical costs  were expensive in rural areas 

and ~ p e r a t c ~ r s  oLren tried to cut back on chemical use to reduce water treat- 

ment c o s t s ;  chemicals ran short and ordering in advance or obtaining addi- 

tional chemical deliveries on time was not always a simple task in distant 

c,ommunities; without proper d0sagt.s the chemical coag~rl at ion-sedimentation 

portioris of the plant operared ineffectively with the result that turbidity 

toads were almost entirely h a n d l e d  by the rapid-sand filters; understanding 

of why or when to backwash the rapid-sand f i l t e r  was generally not known; 

proper s i z i n g  of ?;and was often overlnnk~rl d u r i n g  cnnEtruc t i on  io some areas? 

pnod sand wa.: difrictitt; and l ack  of s u f f i c i e n t  o p e r a t i n g  funds often cur- 

tailed use of chemical.; and limited planr operation to 4-6  hours per day of 

d~scontinuous production. These difficulties leave village leaders and vil- 

lagers alike feeling cheated and deceived when what t h e y  received was seeming- 

ly an out-of-place and r ~ n ~ ~ o r k a b l e  ) l e c h n o ~ n ~ ~ " ( ~ )  

Institutional Level 

The proliferation of agencies and institutions often leads to duplication, 

overlapping, and inefficient Euncrioning. This ts particularly true in the water 

and sanitation sector. In cities, the water supply is often u n d e r  a d i f f e r e n t  

management from waste collection and disposal. In rural areas, domestic water 

may be handled in a variety of ways - as a principal aim; as a subsidiary to irri- 

gation; as a s e c t u r  uf the national water agency; or as a ser:tor of the ministry 

of public health, The same is true of sanitation. 

Cnmmrini ty  Leve l 

community participation and self-reliance are major problems in developing and 

operating water stlpply and s a n i t a t i o n  cchcmca, l3ecduse uT the different socio- 

economic conditions in different parts of a given country, it is not possible to 

adopt a tailor-made model for c m u n i t y  participation in sirch schemes. A case-by- 
case, project-by-project: approach to securing community involvement in terms of 

money and/or labour far implementation, maintenance and operation of the schemes 

needs t n  be studied and put into effect, Users must be consulted about design, 

and should be involved not only in maintenance but in promoting the use of the faci- 

lities. 
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Operat ion and Maintenance - 

Too o f t e n ,  even where t e c h n i c a l  des ign  and c a p i t a l  investment  c o s t s  a r e  care-  

f u l l y  taken i n t o  account ,  t h e  e s r i m a t e s  f o r  operation and maintenance are  e i t h e r  

neg lec ted  o r  a r e  i m p e r f e c t l y  planned, and the  consequence i s  n e g l e c t  of t h e  i n s t a l -  

l a t i o n s  and t h e  e v e n t u a l  d e c l i n e  o r  f a i l u r e  of  t h e  programme. It i s  t h e r e f o r e  

e s s e n t i a l  t h a t  t h e  community should be involved i n  t h i s  t a s k ;  t h a t  t r a i n i n g  of com- 

munity pe rsonne l  should be under taken;  b u t  a l s o  t h a t  governnlents should s h a r e  t h e  

c o s t  of mainrenance and o p e r a t i  on of f a c i  1 i ties. 

Education of t h e  Community 

People  do n o t  always a p p r e c i a t e  tbe  b e n e f i t s  they can d e r i v e  from wate r  supply 

and s a n i t a t i o n ,  and t h i s  i s  an o b s t a c l e  t o  t h e i r  p a r t i c i p a t i o n  i n  t h e  planning,  oper- 

a t i o n  and m a i n t / a n n n r e  nf f a r i l  i ti P C .  Ed~lr -at - i  on, thro i lgh  srhools, and through the 

mass media should be  under taken  before t h e  f a c i l i t i e s  are i n s t a l l e d ,  Such educa t ion  

should a l s o  cover  t h e  a p p r o p r i a t e  use  of the f a c i l i t i e s ,  i n c l u d i n g  p e r s o n a l  hygiene 

p r a c t i c e s .  

~ a i n  In£  ormat ion  Gaps - 
The a r e a s  where in fo rmat ion  i s  r e q u i r e d  f a r  s e c t o r  development i n  t h e  c o u n t r i e s  

of the  Region a r e  those  r e l a t i n g  to:  

- water  sources  ( r e l i a b l e  d a t a ,  bo th  q u a l i t a t i v e  and q u a n t i t a t i v e ) ;  

- a p p r o p r i a t e  technologv,  d e s i g n ,  construc:t  i nn ,  o p e r a t i o n  and maintenance,  

criteria and standards; 

- medium-term and shor t - . term p lann ing  and p r o g r a m i n g  p o l i c i e s  and procedures;  

- community p a r t i c i p a t i o n ,  m o t i v a t i o n  and i n c e n t i v e s ;  

- manpower requirements ;  

- manpower training; 

- water q u a l i t y  ~ ~ l u n i t u l - i n g  and c o ~ ~ t r o l ;  

- l e v e l  of s e r v i c e s  and f i n a n c i a l  a s p e c t s ,  

- d r i n k i n g  water s u p p l i e s  and s a n i t a t i o n ; .  

- inven tory  of e x i s t i n g  schemes; 

- o r g a n i z a t i o n a l  s t r u c t u r e s  f o r  s e c t o r .  



V ACHIEVEMENT OF THE GOALS OF THE INTERNATIONAL DECADE 

P r i o r i t y  Areas where Act ion i s  ~ e q u i r g  

Tn the  g e n e r a l  context  as w c 1  I a \  i n  r e l a t i  on t o  the  I n t e r n a t i o n a l  Drinking 

Wn t e r  S u p p l y  and S a n i t a t i o n  Decade (1981-1990) , a c t i o n  must f o c r ~ s  on promoting: 

( a )  inc reased  awareness of the  problem; 

( b )  connnitment of governments t o  p rov id ing  a l l  peop le  w i t h  wa te r  of s a f e  

q u a l i t y  and adequate  q u a n t i t y  a s  well a s  bas i c  s a n i t a r y  facililies, 

g i v i n g  p r i o r i t y  t o  t h e  poor and l e s s  p r i v i l e g e d  and t o  a r e a s  where 

water  i s  s c a r c e ;  and 

( r )  a l a r g e r  a l l o c a t i o n  t o  t h i s  s e c t o r  from the t o t a l  r e s o u r c e s  a v a i l a b l e  

f o r  g e n e r a l  economic and s o c i a l  development. 

Action must be taken t o  remedy t h e  c o n s t r a i n t s  o f  manpower shortage ( e s p e c i a l -  

l y  a t  i n t e r m e d i a t e  a n d  lower l e v e l s ) ;  inadequac ies  i n  i n s t i t u t i o n s  and a g e n c i e s ;  

and lack o f  t h e  use rhereof  appropriare and c u s ~ - e T L c ~  ~ i v r  L ~ L I I I I U I U ~ ~ .  

Communities must be e f f e c t i v e l y  educated i n  domestic hygiene and must be 

motivated and involved a:; appropriate at every l e v a 1  of the prngramme,  i n r l ~ l d i n ~  

t h e  planning,  c a n s t r u e t i o n ,  o p e r a t i o n ,  maintenance and f i n a n c i n g  of s e r v i c e s ,  and 

t h e  moni tor ing and sa feguard ing  of t h e  q u a l i t y  of the  wa te r  s u p p l i e d .  

Recommendations f o r  Act ion 

Count r i es  s h o u l d :  

(a) develop n a t i o n a l  p l a n s  and programmes f o r  community w a t e r  supp ly  and s a n i t a t i o n  

and s e t  i n t e r m e d i a t e  m i l e s t o n e s  f o r  s u c h  development w i t h i n  t h e  c o n t e x t  of the 

socioeconomic develupnjent: p lans  and o b j e c t i v e s ,  g i v i n g  p r i o r i t y  a t t e n t i o n  t o  

t h e  segments of t h e  populat ior l  i n  g r e a t e s t  need; 

(b) i n i t i a t e  e n g i n e e r i n g  and f e a s i b i l i t y  s t u d i e s  on p r o j e c t s  cons ide red  t o  be of 

t h e  h i g h e s t  p r i o r i t y  and based on a c o s t - e f f e c t i v e  technology a p p r o p r i a t e  t o  

local conditions, providing for community good m a n a g e m e n t ,  and 

due a t t e n t i o n  t o  o p e r a t i o n  and maintenqnce; 

( c )  a s s e s s  t h e  manpower s i t u a t i o n  and on the bas is  of t h i s  a n a l y s i s ,  e s t a b l i s h  a r  

s t r e n g t h e n  t r a i n i n g  programmes a t  n a t i o n a l  l e v e l ,  t o  meet immediate and f u t u r e  

needs f o r  a d d i t i o n a l  p r o f e s s i o n a l  ~ t a f f ~ i n t e m e d i a t e - l e v e l  t e c h n i c i a n s ,  and 

v i l l a g e  t e c h n i c i a n s ;  
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(d )  promote well-thought-out na t i ona l  campaigns t o  educate pub l i c  o p i n i o n  w i r h  

r cga rd  t o  hea l t h  benefits of basic sanitary serv ices ;  

(e) coordinate the e f f o r t s  of a l l  secrors acrive i n  r u r a l  areas, utilizing ttic 

Illanpower and o the r  resources avai lable ,  t o  c ~ s u r e  tho  p r o v i s i o n  of tccllni c a l l  y 

anti soc t in l l v  acccptnble sani tary  f a c i l i t i e s  i n  tbrcse arcas;  

( f )  develop n national revolving fund f o r  wetcr supp ly  and sanitation f" inanrbed 

in t h e  f i r s t  instance Prm s u b a t a n t i a l l v  incrcosccl loans  and g r a n t s  fronr na- 

t i o n a l  o r  f areign scnrc:cs, which will encourajic hat11 the mohi Lization o f  re- 

sources f a r  t h i s  sec:tor and t h e  equitirble participation uf henefi c i a r i e s ;  

(g) pronlate research by i n s r i t u t i o n s  and u n i v e r s i t i e s  on prahloms of water supply 

and s a n i t n t  ion w i t h  a view to evolving econerni csal and appropriate ter l?nologies .  
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TABLE 1 

BODY CONTENT, DAILY REQUIREMENTS AND DAILY INTAKES 

OF TRACE ELEMENTS I N  ADULTS (APPROXIMATE VALUES IN mglQ 

si I R O I ~ O  ?a 1 
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F !t3:) I 0. I !; 
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TABLE 2 

MAXIMUM CONTRIBUTION OF DRINKING WATER TO 
TOTAL DAILY INTAKE OF SOME ELEMENTS (APPROXIMATE VALUES)' 
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RELATION OF TYPHOID FEVER DEATH RATE TO 
PERCENTAGE OF POPULATION WITHOUT PUBLIC WATER SUPPLIES IN 

THE STATE OF MASSACHUSETTS, USA 
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FIGURE 2 

THE DIVERSITY OF DISEASE-COSTS AND THE VARIABLE BENEFITS RESULTING FROM 
DIFFEIlENT IMeRnVEMENTS TO WATER SUPPLIES IN FOUR DIFFERENT HABITATS 

IN DEVELOPING COUNTRIES 

. *- 
I,! .; 1 a '! r-1 [ 'i ! r J  :' 7 ; r . 7  !:':> ow.,. 
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: .1 
, . 1, '4 i.l ; 1 , 

< !  > : 

i..J La ,' 
1 ::: ;,: 

., : r i.' 

Improvement categories : 0, nil; I, ind iv idua l ;  
G, small group improvement; R ,  r u r a l  p i p e l i n e s ;  
K, kiosk or municipal s t a n d p i p e ;  5 ,  single t a p  
in house; M, multiple t a p s  i n  house. 



EM/RC30/Tech.Disc.l 
page 28 

F I G U R E  3 

REDUCTION I N  THE DEATH-RATE 
FROM TYPHOID BY SANITATION OF EXCRETA DISPOSAL 

F I G U R E  4 
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TABLE 7 

NATIOYA ATD S E S O R  DATA WLFf&VT TO INSERNATIONAL DRZXKING WATER SUPPLY AND SNiITArtON DLCAOC, 1981 - 199r) 
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b' 
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Sanitation Organiza rion PIennlng 1 Cineccr 
Pop Urb Pop Rur P3p 1 s, 7. 7. % !, 2 

i I 1 i i 

loo* 
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responsible fo r  sec tor ;  with taree ts  water u ' (especia l ly  i n  r) w i t h  
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low comunity par t rc i -  ass is tance ,  adapted 0 & M i n  r;  new t a r i f f  i , quartities : I pation; manpower technology and pre- ' urgent; many exf f i n  1 ' developnent required. investment s tudies  ag. 

I 
needed 

I 
I 

i 100 3 ag  responsible f o r  tlatiomal t a rge t s  and 0 6. M cost* twice 
i 

4C I * Based on I 
eec; a re-organization Decade Plan being revenue with poor , natlonal 
within General defmed; 3 aquifers , col1ection; exisfing I ; repcr t  t o  i 
Authority fo r  e l ec t ,  , deplered and t a r i f f  not based on ' WHO 1980 
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of p ro j  by /mainly surface  required. 
in ternat ional  firms. I supplies;  proper I 

al locat ion of water 
resources between ! 
domestic and agr i -  
cul tura l  uae 

I I I t I I I I I I I 1 I I 

necessary. ! 

Yemen i =40- H C = 3 4  
L = 47 SP = 22 
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I I 
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ening managerial 
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construction con- 
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TA for hydrogeologic , 
survey and proj  prep 1 

needed. I i 
I 

1 
!*Irregular 
'and cf 

i 
dubims ! 
qual i ty  and 
c r i t i c a l  i n  
desert  areas.  



NATIONAL AND SECTOR DATA RELEJANT TO INTERNATIONAL DYTNKING WATEL SWP1.Y AND SANITATION DECADE. 1981 - 1990 
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! National  Data Sector Dsla 
Adeluate Sectcr 

San i t a t ion  Organization ' Pl2nning Finamce 

! 
2o I 43  

20 I LED r e s p a n s i ~ l e  f o r  'Ha plsanlng mechanism, L w  i n r  u a h  I In f t rm serv  
va te r  aupply =a u; [ no Decade plan, p r a j  , generation; pro, land lubxous 
Genie Rural -or r ,  executed accord~ng  implemented o u t  o f  pue l - ty  other  

I Ministry o f  = u b l ~ c  t o  availability of exr grants;  need L r  than D j i b o u t ,  
Works respoerrble  f o r  ext  CA; pLannirrg continued CC. f o r  s e c  
ran i n  u, local autho- asaiatance and pre- tw - 
r i t i e a  in r ;  week Lmrestwnt shldree  
c w r ;  w a p a e r  s h a r t -  required. I 1 
age; l ack  of spa re  

I prts are m i o r  con- i 

I I 

1 i i ! l  
f i t raiote;  i i t e n s i v e  ' 

I ;  I i  t r a in ing  pros urgent .  1 
I 

F i n i s f r y  of Bovaing 1 Plan cycle  76 - 80; noisec 3 . X  o f  t o t  irm; I and Reconstinction decade plan but Covi v i n l y  from Covt 
contruls  s e c  wi th  ' c o l i t t e d  to achieve ' cnn t r ibu t i a ra ;  1ou 

I COPW i n  charge of r, ' decede goals by - 
: m t  cash generation; 

I CCUA i n  CBO. AWA i n  1 increasing 8ec a l l o -  (low absorpt ive capaci ty 
I Alex f o r  va tc r ,  l o c a l  cations; pre-inv due t o  lengthy 
I a u t h o r i t i e s  :or o the r  ' studies  and well- jprocedures; need fo r  j centres;  MSSD res -  i prepared p ro jec t s  ; ex temive  Cli. aod new 

poneible for sen,  I required. : c a r i f f .  
' S C Z  responsible  for 

Canal Zone; inadequal4 
1 institutions; s k i l l e d  i ! 
1 aanpwer shortage. , 

I 1 ZA , F r c ~ s s i v e  
.;yarlo 

I :-%iiage. , 

1 i n t e r n  serv. 
j ' Xi-h over- ' 

1oaar.i and 
I   poor.^ x i n -  

te lncd 

Byseer -  

, 
Regional Watc- Boards n t h  Planning Cvcle See. 3 2  of t o t  pub l i c  3B Sector - 3 
far water  i n  .arge u 78 - 83, Sec plannlng m v  cos t  of aec prog matiw 3 3; 
centres  m u n i c l p a l ~ t i e s ,  by Covt agencies ,  for present  Plan 1978 0 

in small centyes c m o i t g  invntvement $ 700 rn of d i c h  - u  3 

H i n i r t r y  of Energy ;encouraged inv; Covt $ 500 m f o r  - t e r  a s  i , . 
I I 

.3 
rssponelble  for san w i t t e d  t o  achieve C w t  grutn to  aee , I 
i r  u; M i n i s t q  o f  'Dccade gosl* fo r  ag, bu i n t  cash 

0 

Xealth respol lr ible  for vrtrr no target8 for  g e n e r a t m .  
7 

water and sau im; /,an 
s t a f f i n g  problems; 
Qanpcuer t r a i r zng  prog I irequired. --- 
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National h t a  
Population GNP Social Indicators  . SaEe 

Country 
u r  Pop 
1. 

_ _  _-_, 
, a m  

Sector Data -- 

I r aq  

S Plan cycle  76 - 80; eoiSec 4% of t o t  inv, of 2B 
t a rge t s  for  sec; dev ,With 3'1. fo r  water 
plan especia l ly  fo r  I s ~ p p l y ;  CA 40% of t o t  1elkage. 

' f f t n  Amman 

Adequate 
Sani ta t ion  

I 

12.0 

710 60 
** I 
M a t i * -  Low 

c t t y .  
***A hea l th  
hazard due t c  
discharge of 
umrea  ted  
e f f l uen t s  

\but many 
'projec ts  a r e  I 
i n  progress 
o r  planned. 

20f 4~ '*&a1 system,' 
' desa l inated  
water for 
drinking and 

/brackish f o r  
gardening 

n p m r  shortage; land f i r e  I 
 expatriate^. fighting. 

for  ag r i ca l t u r e  being 
prepared. I 1 

I I Iongoing 
#projec ts  w i l l  
1 a l l m  1~~ 

I 'bJ 19@==-- --- 
1 

I 

Sector  
Organization 

5 Minis t r ies  involved 
i n  sec ;  re-organlza- 
t i on  i r  one S t a t e  Org 

Urb Pop 
z 

Lo@* 

I 
I 

1 

6 sec sg involved with 
weak coor but  re- 
organi:ation planned 

Jordan 

s:rrteg> a n ~ ~ - t , T ~ ~ n t ,  Remarks 
'iaim~ng F l r . . ~ c e  

1 I *? 
- - -- - -- - ;_ _/2-d:i- i ; 

I 1 Plan cycle  76 - 80; j ~ e c  2Z of t o t  lnv, of [ 3B *Intern serv  1 
no sector t a rge t s  but  whlch 702hr  water, other than m 
Gov: colasittea t o  lw Lnv cash genera- , I (Baghdad, 

completed; Baghdad has 
ater and Sewerage 

boards; poor 0 &H; 
shortage of s k i l l e d  
manpower, t r a in ing  
prog r e q u ~ r e d ;  c m -  
n i t ?  pa r t i c ipa t i on  i n  

t o  be strengthened. 

Bur Pop 
7; 

Lou 64!36 

I 

19 

factory 

3.2 ;55:45 

Decade goals;  hydro- t lon  not covermg 0 6 M,' excessive 
geologic survey and 1 under-expenditure of 1 ' leakage. . 
p l a ~ n l n g  aaaistance (Govt a l l oca t i ons ;  **Many seuer- 
neeied. ' est~rnated inv fo r  age schemes ' 

Decade; water $ 1 510 nl !under "net- , 
san $ 2 7 5 0  m. I ruc t ion . 

i I ! 

1 

1 550 

- 46 
i - 2 2  
1 = 56 

1 

11 

60* 

I 

73 
i =44- 
1 = 69 
It  = 60 

Less than 
5 

10 

! 

55 

95* 
RC = 70 

Vendora = 25 

45 
i - 104- 
1 = 55 
I t  = 

RC*f=48 
SP = 12 

Kuwait 

W* 14 

12 270 1.3 80: 16 
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I 
I 

* l!7i 
i ! :  ~ R C  - 99 ' ! 1 i ' f igures  I 1 . 1 :  . i 

-- j A -  i 1 1  !..I---. 1 .  .- ..;- ..-..--.--.-L-..I 1 -- -- 
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I 
-. 

-- - - L 
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i i 

given t o  rehabl lr-  1 
1 I 
i ; 

I -- 
Ministry o f  ) r u n ~ ~ ~ -  Plan cyc le  76 - 80; 3ec 5.3% o f  t o t  inv, 4~ 'Eat, 
p a l i r i e s  resconsible  anprecedeatel accele-  p.c c a s t  high fo r  ""Intern 

sery. and ' 
l t  = 45 doubtful 

qua l i ty  in 
some a r e a s  

i t 
t 

13 ban 11-7 $ . ~ 1 2  5401 14 ' 37"" 65 60 I***Hinistry cf E l e c t  Plan cyc le  76  - 80; no See 2.85% of t o t  mnv; 3A r s t .  

l and water r e s a n a ~ b l e  sec t a r g e t s ;  n e t ~ o m l  Sovt only s m r c e  of 

, I I I 
PXCe881Ve 

i 
I for d r ink ing  water va te r  aupply plan .apxtal dev; high p . c .  1 erbage, many 

supplies ,  Min of Lard being prepared by ~ o s t  f o r  water and sen. pV<, under 
IAfEaLrs and hn idpah tkaeonuu l t an t s ;  $an nor conrcructxon. 

I 
I i ' / N For r 6 Y sew. pzionty. - l a s e d  on 1 Iarhemes. Malpei  h'atainal 
1 ,shortage; e x p t r ~ a t e s  . I Reprrl s e n t  

; 'wak coor t o  b B "  

t 1 .  I 
1 -- 1 1 r 

, - -  - 
1 4  : PakLstao 7- 6 &:72 190' 34 - 28 ! 6 8 -  1 17 42 Sec r e s p o n s i t ~ l ~ t y  underplan cyc le  7 1  - 83, Proposed sec a l l a c a t ~ o n  I A  *Aver - a ,. 

, L  = 113 i% 40 HC = 3 ,under Hin o f  Local  current  plan t a r g e t s  5.55: of  t o t  Inv, funding v a l ~ c ,  $ 5  
1 = 51 'SP 78 SP I4 Govt i n  b i g g e r  prov- :or water  842 u, 37% r, 1s major constraint ;  candl' I m m 
1t = 21 ' mces 6 Min cf Public fo r  san 61% u 10% r; t a r i f f s  low, collection v a n  ar uc 

i 1 l ~ ~ r k s  for  smsIler  &an ~n r severe problm;,oor; CA a b w t  50% of pro1 I r m 0 

I 
. 

Iprovmces, poor 0 6 M low c o s t  technology f o r  rnv by many ag. p rot ln ~1 

,due EO f i n  ccns t ra ln t s ;  u and r san  +equxred. i 
m 

4 0 
! national expertzse 

ladequate except for  1 5 
0 

1 il large praj .  cmmnunity I m 
'mntivation a d  ~nvolve- ? 
lmnt  ~n r need e 

t istrengthenins. 

-- -- - - -- - -- - -u - ---- 
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8 %  

National Data Eector Data I P n u l a t i o n  W Socia l  Lndicators - Sa Fe Adequate Sector I St ra t egy  a ~ d  
:c., lountrv  m $ P"o'e$tf Water San i t a r i an  Organization ' Planr,; r.:; 

i r Per % of  Life Index Drb ?op Rur Pop -- cap. population --- 7. 7. 

i 1 , , r: 
16 Saudi ~ r a b i ;  7.6 

! 
Hin. of H u n i c i ~ a l  6 
Rural Af fa i r s  respon- 
s i b l e  f o r  va t e r  
supply; shortage oE 
professional ard 

: sk i l l ed  ~ e r s o n r e l :  

Plan cyc l e  75  - 80; 
very large-scale  dev 
prog under way s ince  
1 9 7 0  with u bias and 
desal inat ion plants ;  
water renources and 

I I 5 
Gavt subsidizes water 
s a l e s ;  n o f l n a n c l a l  1 ' Fst' 0 P 

const ra in ts .  rn 
n 

I I I .  

expat r ia tes ;  i ~ t e n s i v e  conservation major , 
t ra in ing prog ~ r i o r i t y .  problm,  need t o  I 

es t ab l i sh  vazer code; I I I 
new technology f o r  ' 
r a t e r  ? u r i f ~ c a t i o n  I 

I kequrred; well-defined1 
, t 

/ w t i o n a i  water pol icy  

-- 
I w  very low WDA i n  charge cf water P:an cycle  74-78. about Sec 3.6% of ro t  inv, 1A % sewerage 

supply o ther  man 30% of  narional water iw absorptive capa- system t o r  
hargeisa 6 Klsimyo,  : #upply prog 16 - 83 c r t y ,  lov ~ n t e r n a l  Mgadrshu 

/ WRDC advimory body flow completed; need I cash generation, many v l l l  be 
but  nor ac t rve ,  poor far  plannlng ass is tancc ,ext  ag; lack o f  well constructed 

i coor; shortage of ground water survey prepared pro3 , cont l -  
; s k i l l e d  personre l ;  and adapted -ethnology nued CA required. 

I l ow  community mnvol- e spec i a l l y  in r. 

I 
In r .  

I 
very Id I 

i 
1 

i 
I 

4 Piin sha re  reaprm- , Plan cycle  78 - 83; no Sec 87. of t o t  inv; low 
s i b i l i t y  far src; L m g  tern plan; ue mt cash generaclan; 
weak coor; poor 0 6 M; Decade plan; planning lw absorptive capacity; 
excessive leakage i n  ass is tances ,  pre-inv many ex t  ag with 60% 
d i s t r i bu t ion  s)stems; s t ud i e s  and pround of  t o t  inv; substant ia l  
i n s t i t u t i o n a l  reforms rrater survey needed. CA ncessaly t o  achieve 
required. Decade goals . 

LB *In the  
Northern 
Region; 
s i rua  t i on  
lagging i n  
Southern 
Region. 
**O E which 3L 
by waterborne 
'sewerage, t h e  
balance by 
, individual 
sys terns . 
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Sector Data . ~ r r a t e g y  - a d  
dost. invtsczen.. Adequate Sector 

Planning Fiarace S a n i t a t i ~ n  Organiracion 
i 

L 
> " 

C I I i 

1 70 10-IS* Eany ag, weac c m r ;  ' Plan cycle i 6  - 80. 1%- mf -he xnv 
I 

Pcp.hlic I 
nanpover constraints;  aec rs prrorxty. af which bbI for u 
t raining p r e  i n  national d n  plan mat-; lw ~ n t  cash 

1 progress; i r s t ~ t u t i o n e q  needed. Decade : gcncratioa;  Central i*+m l a r g o  
strengthmiqg required; t a r g e t s  Illrely t o  be Corr prirreip.1 source 

I I achreved lf fvnds be ef dm funds, rany ext  

I m d e  available, san tag; l u i t e d  absorptive Idata f o r  lor r  p1ior .q  a d  li=psciO; est  for  ' a w l 1  r 
[meeds speci.1 atten- Decade $ 1 452 1 of I l v ~ l l a g e s .  
tl- in vfev of 1 04.6 rn for  

I 
I 

5.9 4 8 : 5 2  860 10 35 96 29 64'" 60 SONEDE rcppmsihle far Plan cyc le  77 - 81; /See 6% of taC tm with Zh *WB Countr\. 
1 

i - 1 2 7  H C = ~ ? H C =  4 water supply; ORAS fo.f aims a t  tom1 coleragciS 46sa for water (752) Ecmomic 
aewerage; betcer c m r  i of 742 vat- aupply (and 5 1 5 h  for severage; '4emoreadcm, 

requlred study in and sen by B l ;  n bmflmw int cash generetion; Noveber 19-5 

progress; goad : decade targets I l t e l y  new tariff Zntroduced; -*Cmected  
performaac~ of sec  ! ED be achieved; tan - a g  notably World to public 

! I / ag, adequate j lagging but n w  recei- 8;1nL.- s everage 
( manpower. ' ring a t t m d o a ;  scar E Y S  .ems. 

I city of va te r  ram? 
ces = a problem; I-. 

' tern plsrmlmg and u- 
I nagmeat of r a t e r  re-  

I sourcea prforicy. 

24*** Many ag; d ~ r i d e d  Sec p r i o r i t y  c t m s r r  Ro fin c a s t r a m t a ;  .kc '*Est.  
reaponribil t ty and u c t i a n  aspect has brrdgetnq a-locatloaa , r ~ n c l a d e s  
week coor; inadequate been grea t ly  accele- m a m 1  basis and n-ds 

* * I n t e r  
lserv i i r - t r t a i a  

t 

required.  Ehaqa  for sewerage; , t o  s e w e r s v r  
new tariff rrructure ' sys tem.  7 m 
n d e d .  45 3 s 

I -- il W 

? , Lou ~ ' P T V  LOU Min of PubIic Works 
I responsible f a r  sec, 

I 

I I Nh-SA r e s p m l b l e  for  
I w a t e r  and san in u; 

I 
I severe shortage Of 

s k ~ l l e d  stafE: 14 
personnel reeded. , 

Plan c y c l e  76 - 81: .?ec of lev prog 
'set pr ior i ry  but wit0 budget; many ext ag 

many caos t ra in t r :  f i n ,  ivi th 7°K of tot in"; 
sanporer low a o t i m -  a s a  inv f o r  currcnc 
t i a n  of c-nitiea plan S 119 a; lnr 
f a r  sen 14 r ,  poor ibaotpcire caparl t . . 
access ib i l i ty  of W n j  
l o c a l i t i e s ;  bydro- 
geologic alrvey and 
planning assistancrd 

' needed. -- 

4 0 . 2A 'Expee- _? 

t o  r i s e  t / 501 i n  148 ? 
a f  l e r  com- 
pletion of  
Sanaa p r o j  
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