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PREFACE 

The Regional Seas Programme was i n i t i a t e d  by UNEP i n  1974. Since then t h e  
Governing Council of UNEP has repeatedly endorsed a regional  approach t o  the  control  
of  marine pol lu t ion and the  management o f  marine and coas ta l  resources and has 
requested the  development of regional  ac t ion  plans. 

The Regional Seas Programme a t  present  includes ten  regions I/ and has over 120 
coas ta l  S ta tes  pa r t i c ipa t ing  in  i t .  I t  is conceived as  an action-oriented programme 
having concern not only f o r  the  consequences but a l s o  for the causes of 
environmental degradation and encompassing a comprehensive approach t o  combating 
environmental problems through the  management of  marine and coas ta l  areas.  Each 
regional ac t ion plan is formulated according to the  needs of the region a s  perceived 
by the  Governments concerned. I t  is designed to l i n k  assessment of the  qua l i ty  of 
the  marine environment and the  causes of  its d e t e r i o r a t i o n  with a c t i v i t i e s  fo r  the  
management and development of  the  marine and c o a s t a l  environment. The act ion plans 
promote the  p a r a l l e l  development of  regional  l e g a l  agreements and of action-oriented 
programme a c t i v i t i e s .  

Decision 8/13(C) of t h e  e ighth  sess ion  o f  t h e  Governing Council of UNEP ca l l ed  
f o r  the development o f  an ac t ion  plan fo r  t h e  p ro tec t ion  and development of the  
marine and coas ta l  environment of  the  East African region. A s  a f i r s t  a c t i v i t y  i n  
the region, UNEP organized in October and November 1981 a j o i n t  
UNEP/UN/UNIDO/FAO/UNESCO/WHO/IMCO/IUCN exploratory mission which v i s i t e d  the  e igh t  
S t a t e s  of the  region - 2/ i n  order to: 

- assess  each S t a t e ' s  i n t e r e s t  i n  p a r t i c i p a t i n g  in a fu tu re  regional  programme; 

- consult  w i t h  Governments w i t h  a view t o  iden t i fy ing  a c t i v i t i e s  t h a t  may useful ly  
be included as p a r t  of  a comprehensive ac t ion  plan; 

- make a preliminary assessment o f  the  environmental problems i n  the  region, 
including t h e  problems r e l a t e d  t o  t h e  environmentally sound management of marine 
and coas ta l  na tu ra l  resources and a c t i v i t i e s  inf luencing the  qua l i ty  of the  
marine and coas ta l  environment; 

- c o l l e c t  avai lable  s c i e n t i f i c  d a t a  and information pe r t a in ing  t o  t h e  development 
and implementation o f  the a c t i o n  plan planned f o r  the region; and 

- i d e n t i f y  nat ional  i n s t i t u t i o n s  t h a t  may p a r t i c i p a t e  i n  implementing an act ion 
plan once i t  is adopted. 

I/ Mediterranean, Kuwait Action Plan Region, West and Central  Africa,  Wider - .  
Caribbean, East Asian Seas, South-East P a c i f i c ,  South-West Paci f ic ,  Red 
Sea and Gulf o f  Aden, East  Africa and South-West At lant ic .  

2/ Comoros, Kenya, Madagascar, Mauritius, Mozambique, Seychelles,  Somalia, and - 
United Republic of Tanzania. 



The f indings o f  the mission were used to  prepare the fol lowing s ix  sec to r ia l  
reports: 

UN/UNESCO/UNEP: Marine and Coastal Area Development i n  the East Afr ican Region. 
UNEP Regional Seas Reports and Studies No. 6. UNEP 1982; 

UNIDO/UNEP: I n d u s t r i a l  Sources o f  Marine and Coastal ~ o l l u t l o n  i n  the East 
African Region. UNEP Regional Seas Reports and Studies No. 7. UNEP 1982; 

FAO/UNEP: Marine Po l l u t i on  i n  the East Afr ican Region. UNEP Regional Seas 
Reports and Studies No. 8. UNEP 1982; 

WHO/UNEP: Publ ic Health Problems i n  the Coastal Zone o f  the East Af r ican Region. 
UNEP Regional Seas Reports and Studies No. 9. UNEP 1982; 

IMO/UNEP: O i l  Po l l u t i on  Control i n  the East Af r ican Region. UNEP Regional Seas 
Reports and Studies No. 10. UNEP 1982; and 

IUCN/UNEP: Conservation o f  Coastal and Marine Ecosystems and L i v i ng  Resources of 
the East Afr ican Region. UNEP Regional Seas Reports and Studies No. 11. UNEP 
1982. 

The s i x  s e c t o r i a l  repor ts  prepared on the bas is  o f  the mission's f ind ings were 
used by the UNEP secre ta r ia t  i n  prepar ing a summary overview en t i t l ed :  

- UNEP: Environmental Problems o f  the East Af r ican Region. UNEP Regional Seas 
Reports and Studies Series No. 12. UNEP, 1982. 

The overview and the s i x  s e c t o r i a l  repor ts  were used as the main working 
document end in format ion documents f o r  the UNEP Workshop on the Protect ion and 
Development o f  the East A f r i can  Region (Mane, Seychelles, 27 - 30 September 1982) 
attended by experts designated by the Governments o f  the East Af r ican region. 

The Workshop: 

reviewed the environmental problems o f  the  region; 

endorsed a d r a f t  ac t ion  p lan f o r  the p ro tec t ion  and development o f  the marine and 
coastal  environment o f  the East A f r i can  region; 

defined a p r i o r i t y  programme o f  a c t i v i t i e s  t o  be developed within the  framework 
o f  the d r a f t  ac t ion  p l an ;  and 

recommended t h a t  the d r a f t  ac t i on  plan, together w i t h  a d r a f t  reg iona l  convention 
for the  p ro tec t ion  and development o f  the  marine and coasta l  environment o f  the 
East Af r ican reg ion and protoco ls  concerning (a) co-operation i n  combating 
p o l l u t i o n  i n  cases of emergency, and (b) spec ia l l y  protected areas and endangered 
species, be submitted t o  a conference o f  p len ipo ten t ia r ies  o f  the Governments o f  
the region w i t h  a view t o  t h e i r  adoption (UNEP/WG.77/4). The conference i s  t o  be 
convened by UNEP i n  ea r l y  1984. 
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INTRODUCTION 

1. This document examines the publ ic  heal th  problems i n  the coastal  zone of the 
East Afr ican region. I n  the countr ies o f  t h i s  region, the increasing coastal 
population o f  residents as we l l  as t ou r i s t s  has l e d  t o  a heavier p o l l u t i o n  load and 
resul tant  stress due t o  land-based po l l u t i on  such as domestic sewage, i n d u s t r i a l  
wastes, ag r i cu l t u ra l  run-of f  and r i v e r  drainage. The f i r s t  o f  these i s  t reated more 
f u l l y  i n  t h i s  repor t  wh i l s t  the others are dea l t  w i th  i n  the fo l lowing reports 
per ta in ing t o  the mission: 

UN/UNESCO/UNEP: Marine and Coastal Area Development i n  the East Af r ican Region. 
UNEP Regional Seas Reports and Studies No. 6. UNEP 1982; 

UNIDO/UNEP: I n d u s t r i a l  Sources o f  Marine and Coastal Po l l u t i on  i n  the East 
African Region. UNEP Regional Seas Reports and Studies No. 7. UNEP 1982; 

FAO/UNEP: Marine Po l l u t i on  i n  the East Af r ican Region. UNEP Regional Seas 
Reports and Studies No. 8. UNEP 1982; and 

IUCN/UNEP: Conservation o f  Coastal and Marine Ecosystems and L i v i ng  Resources of 
the East Af r ican Region. UNEP Regional Seas Reports and Studies No. 11. UNEP 
1982. 

The scope o f  the pub l i ca t ion  comprises: 

review o f  factors  determining the q u a l i t y  o f  environmental health; 

assessment o f  domestic waste treatment and disposal po l i c i es  and practices; 

review of major problems i n  i n d i v i d u a l  States of the East Af r ican Region. 

The countr ies covered by the repor t  are, on the mainland, Kenya, Mozambique, 
Somalia and Tanzania; two mini-states, Comoros and Seychelles; the small i s l and  o f  
Mauritius; and Madagascar, an i s l and  as b i g  as France, Belgium and The Netherlands 
put together. The heterogeneous nature o f  these e ight  States makes comparisons 
i r r e l evan t  in many respects. The di f ferences i n  size, economic condit ions, 
cultures, p o l i t i c a l  and l e g a l  systems are the main reasons f o r  the d i v e r s i t y  of 
t h e i r  problems. The general features, oceanography and descr ip t ion of the area 
involved are f u l l y  cove red in  the concurrent reports o f  the mission, t o  which should 
be added: 

- IMO/UNEP: O i l  Po l l u t i on  Control  i n  the East Af r ican Region. UNEP Regional Seas 
Reports and Studies No. 10. UNEP 1982. 



FACTORS RELEVANT T O  ENVIRONMENTAL HEALTH 

Water supply services  

4 .  The objective of a l l  the  Governments is  t o  provide the t o t a l  population of the  
country w i t h  an adequate water supply before the end of the decade and i n  spec ia l  
cases by the end of the  century. I t  is assumed tha t  "potable water supply" i n  an 
urban area means piped water supply t o  each house and i n d i r e c t l y  t h a t  every c i t i z e n  
has access t o  san i t a ry  f a c i l i t i e s .  Areas w i t h  a l imi ted  water supply have a g rea te r  
so l id  content i n  the  waste water; hence the water supply is an important fac tor  i n  
determining the qua l i ty  of the  waste disposed. 

5. In the urban a reas  of t h e  coas ta l  zones about four f i f t h s  of  the  population 
have access t o  water supply: approximately two f i f t h s  a r e  served by piped water 
supply through house connections and two f i f t h s  by public stand pos t s  ( see  t a b l e  1 ) .  

6. In the r u r a l  a reas  only about a t h i r d  of the population has access t o  
reasonably s a f e  drinking water. The f a c i l i t i e s  ava i l ab le  a r e  through public stand 
posts  and individual  wells. 

7. The qua l i ty  of the  water supplied i n  r u r a l  a reas  is very seldom control led  by 
the  a u t h o r i t i e s  concerned. The p r inc ipa l  reasons a r e  the  shor tage  o f  laboratory  
f a c i l i t i e s  and qua l i f i ed  personnel and s c a r c i t y  of t ranspor t .  In general ,  t h e  water 
is  bacter io logical ly  suspect. 

Epidemiological aspects  

8. The most se r ious  e f f e c t  o f  the  uncontrolled dumping of domestic wastes on human 
heal th  i s  the  transmission o f  d i seases  by e i t h e r  the  consumption of pol lu ted  f i s h  or 
s h e l l f i s h  o r  by d i r e c t  bodily contact  with pathogenic organisms i n  sea-water o r  on 
the beaches (see  f igure) .  Bathing i n  sewage-polluted sea-water can result i n  such 
ailments a s  eye, e a r ,  nose and t h r o a t  in fec t ions .  Where f a e c a l  o r  b a c t e r i a l  
contamination is a l s o  present ,  it can lead to more d i seases  espec ia l ly  when 
ingested.  This is p a r t l y  due t o  t h e  a b i l i t y  of  f i l t e r - feed ing  organisms such a s  
oysters ,  clams, mussels and sca l lops  t o  concentrate bac te r i a ,  and probably vi ruses ,  
many times over t h e i r  l e v e l s  i n  t h e  surrounding water. 

9. The number of  people l i v i n g  i n  the  c o a s t a l  a reas  s u f f e r i n g  from diseases  
r e la ted  to  pol lu t ion caused by domestic l i q u i d  waste and s o l i d  waste is uncertain.  
In  most of the  countr ies  v i s i t e d ,  p a r t i c u l a r l y  i n  t h e  r u r a l  a reas ,  laboratory  and 
c l i n i c a l  se rv ices  a r e  inadequate and i n  some places  do not ex i s t .  A l a r g e  number of  
cases,  some f a t a l ,  are repor ted  as unspecified diarrhoea1 d i seases  (see t a b l e  2). b 

In  most ins tances ,  t h e  causes were d i r e c t l y  r e l a t e d  to contaminated dr inking water. 

10. In many ins tances  t h e r e  is no regu la r  laboratory  t e s t  con t ro l  o f  t h e  beaches, 
r i v e r s  o r  water supply systems. Only when the re  a r e  c l e a r  ind ica t ions  and outbreaks 
o f  a d isease  would such tests be c a r r i e d  o u t  (see  t a b l e  3). The absence o f  regular  
con t ro l  by the  heal th  a u t h o r i t i e s  is due t o  l ack  o f  laboratory  f a c i l i t i e s ,  shor tage  
o f  s t a f f  and p r inc ipa l ly  l ack  o f  adequate funds f o r  o v e r a l l  r egu la r  control .  

11. Medical s t a t i s t i c s  on t h e  morbidity and mor ta l i ty  r e l a t e d  to the c o a s t a l  
po l lu t ion  a r e  poor except for  those  connected with cholera  outbreaks. Vibrio 
cholerae,  the  causat ive  agent o f  cholera i a  not  normally found i n  the marine 
environment but e x i s t s  i n  sewage from communities where t h e  d i s e a s e  occurs. It is 





Figure showing points a t  which shel l f ish may become unsatisfactory 
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(Table 2 continued..  .) 

Vira l  
i n f ec t ion  

E t i o l o g i c a l  
agent  

Virus o f  
i n f e c t i o u s  
hepa t i  tis 

P r i n c i p a l  aqua t i c  
food animals 
involved a s  
source  of  
i n f e c t i o n  

S h e l l  f i s h  seconda- 
r i l y  contaminated 
by po l lu t ed  waters  
o r  from improper 
hand1 ing  

Sources o f  
i n f e c t i o n  
fo r  a q u a t i c  
food animals  

Human faeces  and 
water po l lu t ed  
by human faeces  

Mode o f  
t ransmiss ion  
t o  man 

Inges t ion  o f  raw 
o r  inadequately 
cooked contam - 
nated s h e l l f i s h  

Disease i n  man 
and most common 
mani fes ta t ions  

In fec t ious  h e p a t i t i s  Proper sewage 
d i sposa l ;  Adequate 
cooking; Res t r i c t i o i  
o f  harves t ing  i n  
po l lu t ed  waters;  
Relaying and 
p u r i f i c a t i o n  o f  
s h e l l f i s h  from 
po l lu t ed  waters  



Table 3 : Incidence of Cholera and Poliomyelitis in the Countries 

of the East Africa Region 

- p~ - 

Number of Cases Reported 

Cholera Poliomyelitis 

From: WHOWeekly Epidemiological Records 



highly  contagious and p e r s i s t s  i n  brackish  water f o r  v a r i a b l e  per iods .  I t  is 
probable t h a t  s h e l l f i s h  s e r v e  a s  t h e  veh ic l e  o f  i n f e c t i o n  f o r  t h i s  organism; raw 
shrimp has  been i d e n t i f i e d  a s  t h e  source  o f  one cho le ra  outbreak.  

12. Typhoid and paratyphoid f eve r s ,  caused by t h e  organisms Salmonella typhi  and z. 
para typhi  r e spec t ive ly ,  a r e  t h e  most common d i s e a s e s  a s soc i a t ed  with t h e  consumption 
of  s h e l l f i s h ,  p a r t i c u l a r l y  raw molluscs,  from sewage-polluted waters .  Although t h e  
d i sease  is usua l ly  con t r ac t ed  through t h e  i nges t ion  o f  contaminated s h e l l f i s h  and 
f i s h  t h e r e  a r e  r e p o r t s  o f  i n s t a n c e s  where typhoid was caused by con tac t  wi th  a 
sewage-polluted beach o r  swimming i n  h igh ly  contaminated water. 

13. Salmonellae a r e  widespread in  t h e  environment due t o  contaminat ion from human 
and animal e x c r e t a ,  and both warm and cold-blooded animals  may s e r v e  a s  c a r r i e r s  
without  developing d i s e a s e  symptoms. In fec t ion  by t h i s  organism appears  t o  occur 
most comnonly i n  warmer c l imates .  S h e l l f i s h  taken from sewage-polluted water may 
con ta in  salmonellae o r  may acqu i r e  them from con tac t  with po l lu t ed  water o r  s o i l ,  
i n f ec t ed  domestic animals, o r  food handlers .  

14. Bac t e r i a  o f  t he  genus S h i q e l l a  (Sh. dysen te r i ae ,  Sh. f l e x n e r i ,  Sh. boydi i  and 
Sh . sonne t ) ,  causing a b a c i l l a r y  dysentery ,  s h i g e l l o s i s  , may be t r ansmi t t ed  through 
food, water o r ,  more commonly, through d i r e c t  human con tac t .  They su rv ive  f o r  only 
a s h o r t  time i n  t h e  marine environment, bu t  t h e  i n f e c t i v e  dose is very low. 

15. Other b a c t e r i a  caus ing  i n f e c t i o n s  a r e  Escher ich ia  c o l i ,  Staphylococcus aureus ,  
Clostr idium pe r f r inqens ,  C. bo tu l inun  and Yers in ia  e n t e r o c o l i t i c a .  

16. Viruses which mu l t i p ly  i n  t h e  human a l imentary  t r a c t  may be found i n  
cons iderable  amounts i n  sewage and po l lu t ed  water.  There is evidence t h a t ,  under 
some c i rcumstances ,  v i r u s  p a r t i c l e s  remain v i a b l e  i n  sea-water cons iderably  longer  
than b a c t e r i a  such a s  E. c o l i .  V i r a l  i n f e c t i o u s  h e p a t i t i s  ( t y p e  A) occurs  a s  a 
r e s u l t  o f  consumption o f  s h e l l f i s h  taken  from sewage-polluted water.  Enterovi rus  
i n f e c t i o n s  a r e  commonly spread  by i n t e s t i n a l  rou t e s .  Conclusive evidence t h a t  t h e s e  
may be t r ansmi t t ed  by s h e l l f i s h  is l ack ing ,  al though they have been i d e n t i f i e d  i n  
s h e l l f i s h  taken  from sewage-polluted waters .  S ince  en t e rov i ruses  a r e  h igh ly  
i n f e c t i o u s ,  t h e i r  presence i n  s h e l l f i s h  should be cons idered  a hazard. They can 
su rv ive  for  long pe r iods  i n  c h i l l e d  and frozen o y s t e r ,  and p o l i o v i r u s e s  were found 
t o  su rv ive  i n  o y s t e r s  improperly processed and cooked. 

17. P a r a s i t i c  d i s e a s e s  from f lukes  and nematodes a r e  no t  a major cause of  concern 
b u t  a r e  an i n d i r e c t  source  o f  i n f e c t i o n  from t h e  consumption o f  improperly processed 
s h e l l f i s h  and f i s h .  

Sewerage and e x c r e t a  d i s p o s a l  

18. Seve ra l  types  o f  d i s p o s a l  systems are used i n  t h e  region. The p i t  p r ivy  is 
e s p e c i a l l y  wel l - su i ted  t o  a r e a s  without  a piped water  supply.  Bucket l a t r i n e s  a r e  
s i m i l a r  b u t  a r e  a g r e a t e r  s a n i t a r y  hazard,  and t h e  d i s p o s a l  o f  n i g h t  s o i l  can c r e a t e  
problems. This can be overcome by us ing  t h e  compost p r ivy  which conve r t s  t h e  n igh t  
s o i l  i n t o  an end-product which can be used a s  a f e r t i l i z e r .  

19. Methods r e q u i r i n g  water  f o r  t h e i r  ope ra t ion  a r e  t h e  aqua p r ivy ,  which r ece ives  
e x c r e t a  only,  and t h e  s e p t i c  tank ,  i n  which a l l  l i q u i d  wastes  o f  t h e  dwel l ing  a r e  
t r e a t e d .  Both o f  t he se  systems c r e a t e  an e f f l u e n t  f o r  which adequate means o f  
d i sposa l  must be provided. The e f f l u e n t  is s e p t i c  i n  c h a r a c t e r  and may con ta in  
pathogenic b a c t e r i a .  Seepage from o r  overflow of  t h e s e  systems i n t o  t h e  stormwater 
dra inage  system and through t h i s  i n t o  r i v e r s ,  l a k e s  o r  t h e  s e a  is a problem t h a t  
needs cons ide ra t i on .  



20. I n  r u r a l  a reas  and i n  l e s s  densely populated urban a r e a s  poss ib le  methods o f  
e f f l u e n t  d i sposa l  include seepage p i t s ,  sub-surface i r r i g a t i o n  by means of 
open-jointed d ra in  pipes and s a n d - f i l t e r  t renches .  

2 1 .  The above-mentioned a r e  mostly i nd iv idua l  systems but can be adapted for  
community use. Although i t  is cheaper t o  provide communal r a the r  than indiv idua l  
l a t r i n e s ,  these  a r e  more s u s c e p t i b l e  t o  neglec t  or  overwork. 

22. I n  r e l a t i v e l y  densely populated communities where t h e r e  a r e  well-developed 
water supply i n s t a l l a t i o n s ,  a  publ ic  sewerage system may be the  most appropr ia te  
s o l u t i o n  t o  the  problem of l i q u i d  waste d i sposa l .  The c o l l e c t i o n  o f  waste water 
from an e n t i r e  community has  t h e  e s s e n t i a l  drawback of  c r e a t i n g  the  problem of f i n a l  
d i sposa l  of  l a r g e  q u a n t i t i e s  o f  concent ra ted  wastes and the re fo re  some form of  
t reatment  is  necessary.  

23. Some a l t e r n a t i v e s  fo r  t h e  f i n a l  d i s p o s a l  o f  t r e a t e d  o r  un t rea ted  waste water ,  
a r e  : 

- d i r e c t  d i scharge  t o  a  watercourse o r  l ake ;  

- discharge  t o  t h e  s e a  through a submarine o u t f a l l ;  

- land d i s p o s a l  f o r  a g r i c u l t u r a l  purposes; and 

- o the r  forms of  rec lamat ion ,  i .e .  municipal  o r  i n d u s t r i a l  re-use, use  f o r  
r e c r e a t i o n  o r  f i s h i n g  and groundwater recharge  t o  prevent  s a l t  water i n t r u s i o n  o r  
r e s t o r e  diminishing s u p p l i e s  ( s e e  a l s o  t a b l e s  4 and 5).  

24. Marine dumping of  sewage e f f l u e n t s  is an easy way t o  d ispose  o f  wastes. 
However this s o l u t i o n  can have long-term consequences fo r  t h e  h e a l t h  o f  c o a s t a l  
i n h a b i t a n t s  and t h e  c o a s t a l  ecosystem. 

25. About four  f i f t h s  o f  t h e  i n h a b i t a n t s  o f  t h e  urban a r e a s  a r e  served  by exc re t a  
d i sposa l  f a c i l i t i e s ,  e i t h e r  by connect ion t o  t h e  pub l i c  sewerage system o r  through 
household systems ( s e p t i c  t anks )  and i n  some p l aces  by p i t - l a t r i n e s .  The propor t ion  
o f  people connected to pub l i c  sewerage systems (about two f i f t h s )  has remained more 
o r  l e s s  s t a b l e  f o r  s e v e r a l  years .  With few except ions ,  t h e  i n c r e a s e  i n  connect ions 
k~ pub l i c  sewerage systems probably j u s t  keeps pace with t h e  popula t ion  growth i n  
urban a r eas .  

26. A few c i t i e s  have sewers,  but  none has  adequate sewage t rea tment  nor  e f f l u e n t  
d i sposa l  f a c i l i t i e s .  In  many c a s e s  t h e  ope ra t ion  and maintenance o f  t h e  urban 
pub l i c  sewerage systems a r e  n o t  s a t i s f a c t o r y  and i n  one o r  two cases  they are 
t o t a l l y  absent .  For i n s t a n c e ,  i n  one o f  t h e  S t a t e s  i n  t h e  reg ion  n ine  s t a b i l i z a t i o n  
ponds were cons t ruc t ed  du r ing  t h e  l a s t  decade bu t  on ly  one i s  working 
s a t i s f a c t o r i l y .  The o t h e r  e i g h t  have been l e f t  without  maintenance and t h e  sewerage 
e f f l u e n t s  by-pass t h e  ponds and flow d i r e c t l y  t o  t h e  s e a  o r  ad jo in ing  s t reams o r  
r i v e r s .  

27. In  t h e  r u r a l  a r e a s  about  30  p e r  c e n t  o f  t h e  popula t ion  use p i t  l a t r i n e s  f o r  
e x c r e t a  d i s p o s a l ,  and a minor i ty  (about  1 0  p e r  c e n t )  use s e p t i c  tanks .  P i t  
l a t r i n e s  a r e  an u n s a t i s f a c t o r y  method o f  waste d i s p o s a l  i n  s e v e r a l  a r e a s  owing t o  
t h e  high ground water l e v e l .  Large percentages  o f  t he  r u r a l  populat ion on t h e  
c o a s t a l  a r e a s  p r a c t i c e  open de feca t ion  on t h e  beach and wash i n  t h e  sea .  

28. S t a b i l i z a t i o n  (ox ida t ion )  ponds a r e  an i d e a l  way o f  t r e a t i n g  sewage a s  t h e  
c l i m a t i c  c o n d i t i o n s  of  t h e  a r e a  a r e  s u i t a b l e  f o r  t h i s  form of t rea tment .  They a r e  a  



Table 4 : Average reduction o f  coliforms present in sewage after  treatment 

- -- 

Untreated 

Primary treatment 
(sedimentation) 

Secondary treatment 
(biological filtration, etc.) 

Tertiary treatment 
(chlorinationÃ‘ 

Approximate 
1. reduction 

a - Assuming the efficient working of all stages of treatment. 

Table 5 : Percentage reduction o f  bacteria by various sewage treatment processes 

Type of sewage treatment 

SedimenCaCion (dependent on 
sedimentation time) 

Trickling filters (dependent 
oa filter load) 

Activated sludge treatment, 
high rate 

Activated sludge treataeat , 
low race 

Intermittent sand filtration 

Chlorination of raw or 
sedimented sewage 

Chlorination of biologically 
treated seuage, I. 8.. 
sewage treated by methods 
2, 3, and 4 above 

Reduction in % of 
total bacterial count 

Source: Imhoff, K. 6 Fair. C. M. Sewage treatment, 
New York, Wiley, 2nd ed.. 1956. 



usefu l  method for  growing communities where both funds and t r a i n e d  personnel a r e  i n  
s h o r t  supply. In these  ponds, b e n e f i c i a l  organisms s t a b i l i z e  t h e  waste water i n t o  a  
l i q u i d  t h a t  can be re leased  t o  t h e  environment without endangering man d i r e c t l y  o r  
a f f e c t i n g  the  environment adve r se ly ,  and does not  p l ace  an undue c o s t  burden on a 
downstream user .  They can be l oca t ed  where land is inexpensive,  where t h e r e  is  a 
shor tage  of  t r a i n e d  personnel  and currency r e s t r i c t i o n s  a r e  i n  force .  

29. The des ign  of a  waste s t a b i l i z a t i o n  pond depends on t h e  t rea tment  ob j ec t ive .  A 
pond system is usua l ly  designed t o  r ece ive  unt rea ted  domestic o r  i n d u s t r i a l  wastes ,  
bu t  may a l s o  be designed t o  t r e a t  primary o r  secondary p l a n t  e f f l u e n t s ,  excess  
a c t i v a t e d  s ludge  o r  d i l u t e d  n igh t - so i l .  The ponds may be used t o  p r e - t r e a t  wastes ,  
t o  remove most o f  t h e  biochemical oxygen demand (BOD), and t o  reduce t h e  
concent ra t ion  of  disease-causing agents .  In waste s t a b i l i z a t i o n  ponds, t h e  
decomposable organic  wastes a r e  s t a b i l i z e d  by micro-organisms and t h e  numbers of  
disease-causing agents  a r e  reduced s i g n i f i c a n t l y ,  p r imar i l y  due t o  t h e  long 
de t en t ion  per iod  r equ i r ed  f o r  s t a b i l i z a t i o n .  An in spec t ion  o f  c o s t s  w i l l  show t h a t  
i t  is  cons iderably  cheaper t o  t r e a t  waste water i n  s t a b i l i z a t i o n  ponds than by o the r  
methods, provided land c o s t s  a r e  no t  p r o h i b i t i v e .  

Sol id  waste managemen t 

30. The s o l i d  waste i s  composed o f  wastes  from households, p u b l i c  bu i ld ings  and 
h o t e l s .  I t  a l s o  i nc ludes  s o l i d  waste from s t r e e t s  and gardens,  wastes  from small 
i n d u s t r i e s  and garages ,  and s ludges  removed from waste t r ea tmen t  p l a n t s ,  s e p t i c  
tanks  and from t h e  red igging  o f  p i t  l a t r i n e s .  

31. The c o l l e c t i o n  and d i s p o s a l  o f  s o l i d  waste is a major problem and is f r equen t ly  
a  major source  o f  a i r ,  water  and s o i l  po l lu t i on .  I n  most ca se s ,  t h e  r e s p o n s i b i l i t y  
f o r  s o l i d  waste c o l l e c t i o n  and d i s p o s a l  l i e s  with t h e  munic ipa l i ty  i n  urban a r e a s  
and with t h e  l o c a l  counc i l  (where it e x i s t s )  i n  r u r a l  a r e a s .  Never the less ,  with a 
few except ions ,  t h e  c o l l e c t i o n  o f  s o l i d  waste i n  t h e  reg ion  is more o r  less 
s a t i s f a c t o r y .  Lack o f  funds t o  r e p l a c e  o l d  unserv iceable  v e h i c l e s  is most 
f r equen t ly  t h e  reason f o r  u n s a t i s f a c t o r y  handling o f  s o l i d  waste. 

32. The d i s p o s a l  o f  s o l i d  waste i n  gene ra l  is n o t  c a r r i e d  ou t  i n  a s a n i t a r y  and 
e f f i c i e n t  manner. In  most c a s e s  t h e  t i p p i n g  sites a r e  on t h e  banks o f  r i v e r s  o r  on 
beaches nea r  t h e  s e a ,  t h u s  caus ing  a  t h r e a t  t o  t h e  environment. No s p e c i a l  e f f o r t  is 
made t o  s a lvage  va luab le  m a t e r i a l s ,  which would reduce consumption o f  s c a r c e  raw 
m a t e r i a l s  and p re se rve  n a t u r a l  resources .  

33. S o l i d  waste management i n  t h e  r eg ion  f a c e s  two major problems: 

1 - i n s u f f i c i e n t  t r a n s p o r t  t o  d i s p o s a l  sites, mainly due t o  immobil izat ion of  
v e h i c l e s  caused by poor maintenance and i n e f f i c i e n t  o rgan iza t ion  o f  t h e  labour  
fo rce  involved;  

- inadequate c o n t r o l  o f  t h e  l a n d f i l l s  r e s u l t i n g  i n  leakage ,  open f i r e s ,  f r e e  access  
f o r  scavengers  and i l l e g a l  dumpings a t  t h e  e x i s t i n g  l a n d f i l l s  a s  well a s  on 
p r i v a t e  l a n d f i l l s .  

34. The p rog re s s  achieved by the i n c r e a s e  i n  t h e  nunber o f  people bene f i t i ng  from 
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  has  improved t h e  h e a l t h  c o n d i t i o n s  o f  the popula t ion ,  
b u t  a s  the volume of  inadequate ly  t r e a t e d  e f f l u e n t s  i n  most c a s e s  has  grown, 
p o l l u t i o n  has  g r e a t l y  i nc reased  i n  r i v e r s  and c o a s t a l  waters  r ece iv ing  t h e s e  
e f f l u e n t s .  



Some general e f f ec t s  o f  p o l l u t i o n  

3 5 .  The general e f f e c t  of p o l l u t i o n  stress on na tu ra l  communities i s  t o  reduce the 
d i ve rs i t y  o f  species by k i l l i n g  sens i t ive organisms or a f f ec t i ng  t h e i r  competit ive 
in teract ions w i th  others, r esu l t i ng  i n  a community o f  res is tan t  and opportunist 
species. I n  extreme cases, p o l l u t i o n  can r e s u l t  i n  the e l iminat ion of a l l  
non-microbial l i f e .  Excess nu t r i en t s  can lead t o  eutrophicat ion which, i f  severe, 
can cause anaerobic condit ions t o  develop i n  the benthos. Large crops o f  green 
algae are then found decaying on the bottom, sulphurous smells are i n  evidence and 
there is an absence o f  diverse l i f e  forms. The important coastal  breeding areas o f  
pelagic species can be destroyed by such processes, and s h e l l f i s h  breeding grounds 
may have t o  be closed due t o  pathogenic content or t a i n t i n g  o f  food organisms. 

36. Aesthetic degradation o f  coasta l  areas resu l t i ng  from waste discharge i s  a 
major problem. The most v i s i b l e  wastes, such as surface f i lms  of grease, o i l ,  wax 
or fats, o r  f l oa t i ng  so l i ds  have a pa r t i cu l a r  impact on aesthet ic sens ib i l i t i e s ,  and 
f o r  bathers such q u a l i t i e s  as odour, c l a r i t y ,  tas te  and t a c t i l e  charac te r i s t i cs  are 
also important. 

37. The p o l l u t i o n  load reaching the coasta l  areas from r u r a l  domestic sources i s  
neg l ig ib le  w i th  the exception o f  widely pract iced defecation on beaches. The 
estimated wasteload from urban sewerage systems i s  summarized i n  tab le  6. Due t o  
uncertaint ies involved, no estimate i s  given f o r  the wasteload from s o l i d  waste 
disposal practices. 

WATER SUPPLY 

38. The Canoros, a predominantly r u r a l  country, i s  composed o f  four is lands w i t h  a 
t o t a l  population o f  400,000. Although there i s  s u f f i c i e n t  r a i n f a l l ,  owing t o  a 
pa r t i cu l a r l y  permeable s o i l ,  water resources are scarce. The ma jo r i t y  o f  the urban 
population i s  senved by publ ic  stand pipes but the supply system i s  outdated. The 
presence o f  perennial  r i v e r s  on Anjouan, Mayotte and Moheli, provides an adequate 
supply but  the water i s  untreated. Contaminated water i s  a major cause of the 
widespread incidence o f  gast ro-enter i t is  and s im i l a r  i l lnesses.  Where the population 
i s  so le ly  dependent on the r a i n  supply, drought has been a problem i n  the past few 
years. For example, i n  1979, between October and December, the inhabi tants  of some 
l o c a l i t i e s  were forced t o  tap the trunks o f  banana t rees t o  supply t h e i r  needs. 
Although new c is terns were b u i l t  and o l d  ones repaired, they are poor ly maintained 
and are already being overworked due t o  the marked increase i n  population. This i s  
especial ly not iceable i n  the dry  season between May and October. 

39. More than 12 per cent o f  the populat ion o f  Moroni now has an adequate water 
supply. Anjouan, Mayotte and Moheli have watercourses but they are o f t en  s i t e d  near 
the bed o f  a r i ve r ,  leading t o  non-consumable, muddy water when the f lows are very 
heavy. Settlements depend e i ther  on rain-water storage tanks o r  on wel ls  which tap 
an underground reservo i r  o f  fresh water f l o a t i n g  over s a l t  water which seeps i n  from 
the sea. 

40. I n  Kenya, the Min is t ry  o f  Water Development, created i n  1974, i s  responsible 
for:  water supply for  domestic and l i ves tock  uses; water conservation; sewerage and 
water p o l l u t i o n  control ;  and water resource assessment and a l locat ion.  This has 
considerably improved the e a r l i e r  s i t u a t i o n  where the respons ib i l i t i e s  i n  the sector 
were d i s t r i bu ted  among many agencies and Min is t r ies .  



Table 6 : Estimated discharge o f  domestic sewage from major c i t i e s  on the coasts 
(estimated 20 kl/capita/year) 

Length of 
Population Coastline Population BOD, BOD5 
(Estimated) Expressed Sewered Km coast l ine 

Country-City 1980 i n  Km. % ton/yr. ton/yr. 

.enya 15,300,000 500 
Mombasa 440,000 88,000 20 1760 3.52 
Mal indi  14,000 
Lamu 6,000 

Regi onal/To t a l  460,000 

anzania 17,540,000 800 
Dar es Salaam 760,000 112,500 15 2250 2.81 
Tanga 100,000 10,000 10 200 0.25 
L ind i  30,000 

lozambique 10,200,000 2500 
Maputo 77 0,000 77,000 10 1540 0.62 
Beira 220,000 55,000 25 1100 0.44 
Quelimane 100,000 10,000 10 200 0.08 
Naropula 100,000 10,000 10 200 0.08 
Pemba 30,000 3,000 10 60 0.02 

omoros 400,000 350 
Moroni ( G  .Comores) 16,000 
Moheli 4,500 
Anjouan 10,000 



( T a b l e  6 continued ...) 

Length o f  

Population Coastline Population BOD5 BODr 
(Estimated) Expressed Sewered Km coast l ine 

Country-City 1980 in Km. Â¡ ton/yr. ton/yr. 

adagascar 8,500,000 4000 
Tamatave 60,000 9,000 15 180 0.05 
Maj mqa 70,000 
Tulear 40,000 
Dieqo-Suarez 45,000 4,500 1 C  90 0.02 

Regional/To t a l  215,000 13,500 6 270 0.07 

aur i t i u s  936,000 200 
Port Louis 250,000 150,000 60 3000 15 .OO 
Plaines Wilhems 
Curepipe 57,000 40,000 70 800 4.00 
Beau-Bassid 
Rose-Hill 72,000 50,000 70 1000 5.00 

Phoenix 36,000 25,000 70 500 2.50 

eychelles 65,000 600 
Victoria 25,000 6,250 25 125 0.21 

m a l i a  3,850,000 3000 
Mogadishu 400,000 
Merca 55,000 
Kismay o 60,000 
Berbers 50,000 

GRAND TOTAL 3,820,500 650,250 17 13,005 1 



41. The Water Department Planning Division has formulated projects  t o  improve the  
nat ional  water supply and sewerage sec to r .  An engineering consult ing firm has 
ca r r i ed  out s tud ies  s p e c i f i c a l l y  f o r  the  coas ta l  province. These s t u d i e s  cover 
water supply, sewerage and s o l i d  wastes, pol lu t ion and management of the  marine 

ec to r .  The s t ages  of the  implementation of these  proposed projects  fo r  the coas ta l  
munic ipal i t ies  are: Munbasa - f i n a l  design; Malindi - preliminary design; Lamu - 
f e a s i b i l i t y  s tud ies ;  and K i l i f i  - f e a s i b i l i t y  s tud ies .  External f inanc ia l  resources 
f o r  the  development programme have been obtained. The percentage of population 
served by water supply systems has increased on a regular bas i s  and is the  highest  
i n  the  East African (cont inenta l )  region. However, t h i s  is still only one t h i r d  of 
the  t o t a l  population. In urban a r e a s ,  house connections have increased t o  60 per 
cent  of t h e  urban population, the  o ther  40 per cent  re ly ing on stand posts.  A 
Water Pol lu t ion Control Section within t h e  Water Department is responsible fo r  the  
preservation of the  qua l i ty  of t h e  country ' s  water resources. 

42. The water supply systems i n  Madagascar vary from pr imi t ive  t o  very 
sophis t ica ted .  The type of  system serving a population is d i r e c t l y  r e la ted  t o  
population concentrat ion and the  inf luence t h e  population has on the  administrat ion.  

43. The a u t h o r i t i e s  have c l a s s i f i e d  t h e  water supply systems according t o  two 
categories:  towns o f  more than 2,000 inhab i t an t s  and towns of l e s s  than 2,000 
inhabi tants .  

44. There a r e  116 towns i n  t h e  first category w i t h  a t o t a l  population of 1,350,000 
inhabi tants .  This represents  17.5 per  cen t  of  t h e  Malagasy population. These 
towns have access t o  piped water suppl ies .  In  general ,  t h e  volume and q u a l i t y  of 
the  water supplied is s a t i s f a c t o r y .  

45. The population is supplied by p r i v a t e  connections and public s tand posts.  The 
volume consumed is a s  follows: 

Number of  connections Volume supplied m 3 
Type of supply 

Pr iva te  connection 52,500 
Administrative 

connection 3,000 
Public stand posts  2,500 

Total  58,000 43,625,000 

46. The d a i l y  wnsunption f o r  p r i v a t e  connections v a r i e s  from 100 t o  270 
l i tres/capita/day,  including unaccounted-for water. The water supplied by publ ic  
s t and  post  va r i e s  i n  volume from 20-40 l i t res /capi ta /day.  I t  is estimated t h a t  
almost 90 per  cent  o f  the population of  these towns has  access t o  a water supply, 
one t h i r d  through p r iva te  connection and two t h i r d s  through publ ic  s tand posts. The 
supply i n  severa l  regions is very o f t e n  in ter rupted.  

47. Information and statistical d a t a  f o r  towns i n  t h e  second category of  less than 
2,000 inhab i t an t s  a r e  very scarce ,  and it is d i f f i c u l t  t o  have a c l e a r  appra i sa l  of 
t h e  a c t u a l  s i t u a t i o n .  Almost 85 per  cent  of t h e  Malagasy population l i v e s  i n  these  
secondarytowns and v i l l ages .  Five mi l l ion l i v e  i n  v i l l a g e s  of  less than 500 
inhabi tants .  This i l l u s t r a t e s  t h e  d i spe r s ion  o f  t h e  r u r a l  population i n  small 
v i l l a g e s  and the  d i f f i c u l t y  i n  supplying potable water systems. 



48. These popu la t ions  a re  suppl ied, i f  possib le,  by p u b l i c  stand posts and by 
i n d i v i d u a l  o r  community w e l l s  and spr ings.  I t  i s  est imated t h a t  l e s s  than 20 per 
cent  have access t o  t h i s  type o f  water supply. There i s  a l a c k  o f  co-ordinat ion a t  
a l l  l e v e l s  between the agencies respons ib le  f o r  these regions. 

49. I n  Maur i t ius ,  t he  Cen t ra l  Water Au tho r i t y  i s  the so le  agency responsib le f o r  
the  supply o f  water t o  the  community. Maur i t i us  i s  t he  on ly  country i n  the  reg ion 
where almost t h e  e n t i r e  present  popu la t i on  have access t o  a p iped water supply, 
through p r i v a t e  connections and p u b l i c  stand pipes. Unfor tunately,  i n  severa l  
areas, the supply i s  very  o f t e n  i n te r rup ted .  The Water Au tho r i t y  i s  respons ib le  f o r  
t he  c o l l e c t i o n ,  treatment and d i s t r i b u t i o n  o f  water f o r  domestic, commercial and 
i n d u s t r i a l  purposes. The q u a l i t y  o f  t he  water i s  c o n t r o l l e d  by r o u t i n e  checks on 
t he  c h l o r i n e  r e s i d u a l  i n  the  water supply system. B a c t e r i o l o g i c a l  checks are  a lso  
made r e g u l a r l y  by the  Cen t ra l  Water Au tho r i t y  l abo ra to ry  s t a f f .  Unaccountable 
consumption o f  water i s  very h i g h  i n  some places: f o r  example, i n  the  P o r t  Louis 
area, on ly  about h a l f  t he  water supp l ied  t o  the  d i s t r i b u t i o n  system reaches the  
consumers. 

50. The Cent ra l  Water A u t h o r i t y  has a development programme covering: (a)  major 
r e p a i r s  and replacement o f  d i s t r i b u t i o n  systems; (b)  extension and improvement o f  
mains; and ( c )  d i s t r i b u t i o n  systems t o  cope w i t h  the  a d d i t i o n a l  water demands. 

51. The popu la t i on  o f  Mozambique i s  approximately 10 m i l l i o n ,  o f  which one t h i r d  i s  
urban and two t h i r d s  a r e  r u r a l .  The Na t iona l  D i r e c t o r a t e  o f  Water i n  the  M i n i s t r y  
of  Pub l i c  Works i s  t he  agency t h a t  dea ls  w i t h  water supply. It has r e s p o n s i b i l i t y  
fo r  planning, co-ordinat ing,  designing and b u i l d i n g  water supply systems through 
s t a t e  enterpr ises.  The M i n i s t r y  o f  Heal th has r e s p o n s i b i l i t y  f o r  standards c o n t r o l  
o f  po tab le  water. Heal th educat ion and promot ional  work are  c a r r i e d  ou t  by the  
h e a l t h  a u t h o r i t i e s ,  whose a c t i v i t i e s  a r e  concentrated i n  the  r u r a l  areas on water 
supply and p i t  l a t r i n e  const ruc t ion .  

52. Only 15 pe r  cent  o f  t h e  popu la t i on  i s  serv iced by 150 water supply systems, 
i.e., 1,500,000 inhab i tan ts  o f  which 1,200,000 are  i n  t h e  urban areas. I n  1975, 
j u s t  1 per  cent  o f  t he  r u r a l  popu la t i on  had access t o  sa fe  water; the  percentage 
had doubled b y  1980. The N a t i o n a l  D i r e c t o r a t e  f o r  Water has s e t  up a water supply 
a c t i o n  programme i n  p a r a l l e l  with the  I n t e r n a t i o n a l  D r ink ing  Water and San i ta t i on  
Decade. The o b j e c t i v e  o f  t h e  programme i s  t o  p rov ide  by 1990 water supply systems 
for  65 per  cent  o f  t he  expected popu la t i on  (making a t o t a l  o f  8 m i l l i o n  i nhab i tan ts  
w i t h  adequate water supply). There i s  an emphasis on an i n i t i a l  improvement i n  
r u r a l  cond i t i ons  w i t h  t h e  aim o f  e s t a b l i s h i n g  a t  l e a s t  one source o f  water per 1000 
people. 

53. The water supp l ied  t o  70 p e r  cent  o f  t he  popu la t i on  o f  Mah6 Is land,  i n  
Seychelles, i s  treated; t h a t  supp l ied  t o  20 pe r  cent  o f  t he  popu la t ion  i s  untreated; 
and 10 per  cent  o f  t he  popu la t i on  rece ives  water from r i v e r s  o r  wel ls .  L e g i s l a t i o n  
was d r a f t e d  making the Seychel les Water A u t h o r i t y  respons ib le  f o r  a l l  water i n  
Seychelles. Ground-water i n v e s t i g a t i o n s  have revealed storage o f  over 477.5 m i l l i o n  
l i t r e s .  

54. The popu la t ion  i s  served by  p r i v a t e  connections and p u b l i c  stand posts. The 
average domestic water supp l ied  t o  the  popu la t i on  i s  135 l i t r e / cap i ta /day .  This 
inc ludes 23 pe r  cent  unaccounted-for water. A comprehensive water supply study has 
been completed, cover ing  the  whole o f  Mah6. A minimum o f  800 households i n  MaM are  
converted yea r l y  to d r i n k i n g  water supply networks. 

55. The popu la t ion  o f  Somalia i s  est imated a t  3.8 m i l l i o n ,  o f  which about a t h i r d  
l i v e  i n  87 urban communities (Mogadishu alone accounting f o r  h a l f  o f  them). The 



remaining popu la t ion  i s  considered r u r a l ,  50 per cent  o f  i t  being nomadic. 
Waterborne diseases are endemic i n  some areas and three quar ters  o f  the people 
harbour i n t e s t i n a l  paras i tes .  A t h i r d  o f  the t o t a l  popu la t ion  i s  served by p u b l i c  
water suppl ies.  I n  the urban areas, 60 per cent o f  the  popu la t ion  i s  served. I n  
r u r a l  areas, 20 per cent has access t o  p u b l i c  stand posts o r  p u b l i c  wel ls .  About 67 
per  cent  of the t o t a l  popu la t ion  obta ins  water from unprotected sources. 

56. There are  p lans t o  const ruc t  boreholes f o r  r u r a l  water suppl ies as w e l l  as 
shal low w e l l s  and surface dams. Mogadishu, Horgeisa and Misimayo a l l  have p u b l i c  
water supply systems and extensions t o  these schemes w i l l  be undertaken i n  t h e  e a r l y  
1980s. 

57. I n  Tanzania, i n  1980, 82 per  cent  o f  t he  urban popu la t ion  and 28 per  cent o f  
the r u r a l  popu la t ion  had access t o  adequate d r i n k i n g  water. Some problems are 
encountered w i t h  water resources: sur face waters are  very tu rb id ,  w h i l s t  ground 
waters are  h i g h l y  s a l i n e  and there  i s  a h igh  l e v e l  o f  f l u o r i d e  i n  some aqui fers.  I n  
r u r a l  areas supp l ies  are u s u a l l y  from shal low wel ls ,  deep boreholes, surface g r a v i t y  
and sur face pumped suppl ies. 

SEWERAGE AND SANITATION 

58. There i s  no sewerage system i n  Comoros. Hotels,  admin i s t ra t i ve  b u i l d i n g s  and a 
few houses have s e p t i c  tanks. On the i s l a n d  o f  Grande Comore, t h i s  i n  i t s e l f  i s  a 
problem as the  s e p t i c  d i t ches  a re  i n  very  permeable b a s a l t i c  s o i l  w h i l s t  on t h e  
o ther  i s l a n d s  the  s o i l  i s  c lay .  As ye t  t he re  i s  no p o l l u t i o n  problem caused 
d i r e c t l y  by sewage, but  t he re  i s  a l i t t e r  problem i n  Comoros. The shore f r o n t  i s  
used as a d isposa l  s i t e  and many are  found adjacent  t o  ho te l s .  Ch i ld ren have been 
observed p lay ing  i n  the v i c i n i t y  where human wastes are  being discharged i n t o  p i t  
l a t r i n e s  o r  i n  the  open, which creates a s a n i t a t i o n  problem. Many p i t  l a t r i n e s  a re  
s i t u a t e d  d i r e c t l y  on t h e  beach. As the  water t a b l e  i s  high,. t h e  s i t i n g  o f  p i t  
l a t r i n e s  has t o  be arranged so as t o  avo id  contamination o f  t he  water. 

59. U n t i l  e a r l y  1970, l i t t l e  o r  no a t t e n t i o n  was g iven t o  sewerage development i n  
Kenya outs ide  Na i rob i .  The Sewerage D i v i s i o n  has been very a c t i v e  i n  promoting a 
n a t i o n a l  sewerage programme. This has f a c i l i t a t e d  increased f i n a n c i a l  support 
through the M i n i s t r y  o f  Loca l  Government f o r  t h e  undertaking o f  p re l im ina ry  
engineering and f e a s i b i l i t y  studies.  A t  present, t he re  a re  approximately 40 urban 
sewerage p r o j e c t s  under t h e  t e c h n i c a l  c o n t r o l  o f  the  Sewerage D iv i s ion .  These 
p r o j e c t s  a re  funded from n a t i o n a l  and b i l a t e r a l  sources. 

60. The M i n i s t r y  o f  ~ e a l t h  f i g u r e s  g i ve  t h e  percentage o f  urban popu la t i on  
considered as adequately served as 56 pe r  cent. The r u r a l  popu la t i on  served by some 
s o r t  o f  excreta d isposa l  system i s  descr ibed as ' low ' .  I t  has been est imated t h a t  
about 1.70 m i l l i o n  have been prov ided w i t h  s a n i t a t i o n  and about 2.77 m i l l i o n  w i t h  
p i t  l a t r i n e  methods o f  excre ta  d isposal .  

61. With regard t o  the  coas ta l  zone, the  main c i t y  i s  i n  t h e  harbour o f  Mombasa. 
The e x i s t i n g  sewerage system on t he  Mombasa I s l a n d  i s  25 years o l d  and overloaded 
and discharges i t s  wastes d i r e c t l y  t o  t h e  bay o f  Mombasa. Only 17 p e r  cent  o f  the  
e n t i r e  popu la t ion  o f  Manbasa i s  c u r r e n t l y  connected t o  a c e n t r a l i z e d  sewerage and 
t reatment capacity, a l l  i n  one sec t i on  o f  Mombasa Is land.  Elsewhere . s e p t i c  tanks 
and soakage p i t s  a re  used. Treatment o f  wastes i n  t h e  munic ipa l  system i s  on l y  
pr imary (sedimentat ion). L i q u i d  e f f l u e n t s  a re  discharged about 0.5 km out  t o  sea 
and sludges a re  t rucked t o  the  munic ipa l  dumpsite, a l a n d f i l l  i n  what used t o  be a 



s a l t  marsh o r  t i d a l  f l a t ,  and spread .  On the  West Mainland of  Manbasa, s e p a r a t e  
f a c i l i t i e s  do e x i s t  f o r  h o t e l s ,  houses and admin i s t r a t i on  bu i ld ings ,  which use 
s e p t i c  tanks o r  . s m a l l  t rea tment  p l a n t s .  Hotel c a p a c i t i e s  have expanded t o  
accommodate more t o u r i s t s  but t h e  sewage f a c i l i t i e s  have remained t h e  same. Most o f  
t h e  populat ion still uses  p i t  l a t r i n e s .  The e x i s t i n g  domestic l i q u i d  waste 
s i t u a t i o n  i n  Mombasa is c r i t i c a l  and causes  a  pub l i c  h e a l t h  hazard.  A f e a s i b i l i t y  
s tudy  has been c a r r i e d  out  on cons t ruc t ion  o f  a d d i t i o n a l  municipal sewage capac i ty  
f o r  t h e  West Mainland, however, and work is expected t o  begin i n  1982. 

62. The s a n i t a t i o n  s e c t o r  i n  Madagascar is d i r e c t l y  r e l a t e d  t o  t h e  water supply 
s e c t o r .  However, t h e  agencies  r e spons ib l e  f o r  t h e  two s e c t o r s  a r e  independent.  The 
Ministry of  Pub l i c  Works is re spons ib l e  for  cons t ruc t ion  of  sewerage systems i n  t h e  
main towns, and t h e  Minis t ry  of Health is re spons ib l e  f o r  sewerage systems i n  t h e  
v i l l a g e s .  The ope ra t ion  and maintenance o f  t h e  systems is t h e  r e s p o n s i b i l i t y  of t h e  
l o c a l  a u t h o r i t i e s .  They f ace  d i f f i c u l t i e s  due t o  sho r t age  o f  s t a f f ,  m a t e r i a l ,  
equipment and f inanc ing .  

63. The sewerage and s a n i t a t i o n  s e c t o r  i n  Madagascar c o n s i s t s  o f  t h e  d i s p o s a l  of :  
rain-water,  l i q u i d  wastes  and s o l i d  wastes. The beaches and c o a s t  a r e  a l ready  
somewhat pol lu ted .  

64. Very few of  t h e  main towns, with t h e  except ion  o f  t h e  c a p i t a l ,  Tananarivo 
( s i t u a t e d  in t h e  c e n t r e  o f  t h e  nor thern  reg ion  o f  t h e  i s l a n d ) ,  have a  sewerage 
system to dispose  o f  domestic l i q u i d  wastes  and rain-water .  I t  is es t imated  t h a t  
on ly  3 pe r  c e n t  o f  t h e  urban popula t ion  i n  t h e  main towns a r e  sewered. The r e s t  of 
t h e  popula t ion  has  i n d i v i d u a l  s a n i t a r y  f a c i l i t i e s .  Some f a c i l i t i e s  a r e  still  
opera t ing  in t h e  highlands,  a l though their use  dec reases  i n  d i r e c t  propor t ion  t o  t h e  
s i z e  o f  t h e  smal l  towns and is n e g l i g i b l e  i n  t h e  c o a s t a l  zones. 

65. I n  t h e  c o a s t a l  r eg ions ,  a l l  t h e  p r i n c i p a l  p o r t s  and bays i n  t h e  v i c i n i t y  of 
towns a r e  g e n e r a l l y  h ighly  po l lu t ed .  The p o l l u t i o n  is  due t o  t h e  d i sposa l  of 
un t r ea t ed  domestic and i n d u s t r i a l  l i q u i d  and s o l i d  wastes .  

66. I n  the r u r a l  a r e a s  border ing  t h e  beaches, t h e  popula t ion  does no t  have any 
s a n i t a t i o n  f a c i l i t i e s .  Most o f  t h e  c o a s t a l  r u r a l  popula t ion  p r a c t i c e s  open 
de feca t ion  on t h e  beach and washes i n  t h e  c o a s t a l  water .  P i t  l a t r i n e s  cons t ruc t ed  
on stilts can be seen  o f f s h o r e  a t  s e a  and over r i v e r s .  

67. The l e v e l  of  c l e a n l i n e s s  is high  i n  Maur i t ius  bu t  t h e r e  a r e  some u n s a t i s f a c t o r y  
environmental and s a n i t a r y  cond i t i ons  r e s u l t i n g  from d e f i c i e n c i e s  i n  t rea tment  of  
wastes by h o t e l s .  C e r t a i n  h o t e l s  have i n s u f f i c i e n t  s e p t i c  capac i ty  systems and 
these become overloaded e s p e c i a l l y  du r ing  s torm per iods .  One h o t e l  is repo r t ed  t o  
d ischarge  k i t chen  wastes d i r e c t l y  i n t o  t h e  s ea .  

68. The Minis t ry 'o f  Works i n  Maur i t ius  is re spons ib l e  f o r  t h e  two major sewerage 
systems i n  t h e  i s l and :  

( a )  The Po r t  Louis System - most o f  t h e  C i t y  of  P o r t  Louis is on t h e  sewerage 
system and the sewage a f t e r  sc reening  is pumped ou t  through two o u t f a l l s  t o  
sea : 

( i )  t h e  Northern Treatment works and o u t f a l l  a t  Roche Bois; and 

( i i )  t h e  Southern Treatment works and o u t f a l l  a t  F o r t  V i c t o r i a  Cass is .  



Before  1963 when t h e  urban a r e a s  o f  P l a i n e s  Wilhems were provided with  piped 
sewage d i s p o s a l  s e r v i c e s ,  P o r t  Louis  was t h e  o n l y  r e g i o n  i n  M a u r i t i u s  where 
such s e r v i c e s  e x i s t e d .  P o r t  Louis  has  had piped sewage d i s p o s a l  s e r v i c e s  s i n c e  
1890. These s e r v i c e s  were o c c a s i o n a l l y  improved bu t  by t h e  e a r l y  1960s,  i t  was 
found t h a t  t h e  system needed r a d i c a l  changes.  The e x i s t i n g  system was improved 
by p rov id ing  i n t e r c e p t i n g  sewers  and new pumping s t a t i o n s  and o u t f a l l s .  

( b )  The Plaines-Wilhems System - t h i s  system c o v e r s  c e r t a i n  a r e a s  i n  t h e  
M u n i c i p a l i t i e s  o f  Curep ipe ,  Beau-Bassin/Rose-Hill and Phoenix. The sewage 
flows by g r a v i t y  t o  S t .  Mart in  where, a f t e r  s c r e e n i n g ,  i t  is  d i s c h a r g e d  t o  t h e  
s e a  n e a r  P o i n t e  Moyenne i n  t h e  west o f  t h e  i s l a n d .  

69. In  a d d i t i o n ,  t h e r e  a r e  a  number o f  small a r e a s  which a r e  n o t  s e r v e d  by t h e  two 
systems mentioned above. These a r e a s  i n c l u d e  housing e s t a t e s ,  h o s p i t a l s ,  h o t e l s  and 
some i n d u s t r i a l  f a c t o r i e s ,  and t h e y  u s u a l l y  have t h e i r  own sys tems ,  such  a s  
i n d i v i d u a l  sewage t r e a t m e n t  p l a n t s ,  s e p t i c  t a n k s  and improved p i t  l a t r i n e s .  

70. The p r e s e n t  p e r  c a p i t a  waste  flow i n  t h e  sewered a r e a s  o f  P o r t  Louis ,  t h e  
c a p i t a l  c i t y ,  is approx imate ly  250 l i t res  p e r  day i n  d r y  weather .  I t  is  assumed 
t h a t  h a l f  of t h i s  volume i n c l u d e s  a l a r g e  amount o f  l e a k a g e  from manholes,  
w a t e r p i p e s  and i n f i l t r a t i o n  from ra in -wate r  d r a i n s .  

71. I n  M a u r i t i u s ,  t h e  d e s i g n  c r i t e r i a  f o r  sewerage sys tems  t a k e s  i n t o  c o n s i d e r a t i o n  
d i s c h a r g e s  from domest ic ,  commercial  and i n d u s t r i a l  a r e a s  (where a p p r o p r i a t e )  and 
t h e  i n f i l t r a t i o n  o f  ra in-water .  

72. The sewerage system o f  P l a i n e s  Wilhems c o v e r s  two s e p a r a t e  a r e a s  connec ted  t o  a  
t r u n k  sewer  d i s c h a r g i n g  t o  s e a  i n  t h e  west o f  t h e  i s l a n d .  The p e r  c a p i t a  sewage 
flow a t  p r e s e n t  is 130 l i t res  p e r  second.  T h i s  sewage f low is  e q u i v a l e n t  t o  about  
100  litres p e r  c a p i t a  p e r  day. One o f  t h e  major problems f o r  t h i s  sewerage system 
i s  i n f i l t r a t i o n ,  p a r t i c u l a r l y  i n  t h e  Curepipe r e g i o n .  Approximately 70  p e r  c e n t  o f  
t h e  popula t ion  of t h e  M u n i c i p a l i t i e s  (115,000 i n h a b i t a n t s )  a r e  connec ted  t o  t h e  
system.  I n  c o n t r a s t  t o  P o r t  Louis ,  t h e  P l a i n e s  Wilhems sewerage system does  n o t  
have much a d d i t i o n a l  was te  f low from i n d u s t r i a l  a r e a s .  

73. Apart  from t h e  a r e a s  covered  by sewerage sys tems ,  a l t e r n a t i v e  methods o f  
d i s p o s a l  o f  l i q u i d  waste  a r e :  

( a )  i n d i v i d u a l  s e p t i c  t a n k s  w i t h  soakaways o r  a b s o r p t i o n  p i t s  f o r  households  and 
some commercial and a d m i n i s t r a t i v e  b u i l d i n g s ;  

( b )  p i t  l a t r i n e s ;  and 

( c )  improved p i t  l a t r i n e s ,  o f  s t a n d a r d  d e s i g n  and c o n s t r u c t i o n  w i t h  wate r - sea l  
u n i t s .  

74. Sewage d i s p o s a l  by s t a n d a r d  p i t  l a t r i n e ,  i n  common u s e  a t  p r e s e n t ,  o n l y  
p a r t i a l l y  meets s t a n d a r d s  and requ i rements  o f  e f f e c t i v e  p u b l i c  h e a l t h .  However, 
w i t h  t h e  improved t y p e  o f  p i t  l a t r i n e  and "water-seal"  u n i t  m o d i f i c a t i o n ,  and an 
i n c r e a s e  i n  t h e  number o f  s e p t i c  t a n k s  i n  c e r t a i n  a r e a s ,  b e t t e r  hyg iene  and sewage 
d i s p o s a l  s h o u l d  r e s u l t .  

75. Sewerage sys tems  e x i s t  i n  f o u r  c i t i es  i n  Mozambique. I n  1975, 1 0  p e r  c e n t  o f  
t h e  urban p o p u l a t i o n  was connec ted  t o  t h e  p u b l i c  sewerage system,  20 p e r  c e n t  had 
s e p t i c  t a n k s  and 3 0  p e r  c e n t  used bucke t s .  None o f  t h e  r u r a l  p o p u l a t i o n  had a c c e s s  
t o  r e a s o n a b l e  f a c i l i t i e s .  By 1980, i n  t h e  urban p o p u l a t i o n ,  1 0  p e r  c e n t  had p u b l i c  
sewage f a c i l i t i e s ,  5 0  p e r  c e n t  s e p t i c  t a n k s  and o n l y  3 p e r  c e n t  used bucke t s .  I n  



r u r a l  areas 5 per cent o f  the population has access t o  waste disposal. The 
p r i nc i pa l  c i t i e s  are Maputo and Beira. The population o f  Maputo i s  approximately 
800,000, 10 per cent o f  whom are connected t o  a sewerage system. This lacks a 
treatment capacity and simply receives wastes from res iden t i a l  bu i ld ings which 
themselves have sept ic  tanks. The sewage and municipal wastes are discharged 
without treatment i n t o  Maputo Bay by ten o u t f a l l s  located d i r e c t l y  along the 
coastl ine. Septic tanks, soakage p i t s ,  aqua p r i v i e s  or p i t  l a t r i n e s  are used by the 
r e s t  o f  the population. 

76. The population o f  Beira i s  about 220,000. Less than a quarter o f  the 
population i s  connected t o  a sewerage system. Sewage i s  discharged d i r e c t l y  t o  the 
sea. The res t  o f  the populat ion uses aqua p r i v ies ,  p i t  l a t r i n e s  and sept ic  tanks. 
The use o f  p i t  l a t r i n e s  i n  t h i s  area i s  being discouraged, because the water tab le  
i s  too high. However, they are s t i l l  used elsewhere and new and more e f f i c i en t  
va r ie t ies  o f  l a t r i n e s  have been designed. A low-cost san i ta t ion  system has been 
designed by the Publ ic Health Engineering D iv is ion  and i s  cu r ren t l y  being 
constructed i n  the area. 

77. Other coastal  towns are: Quelimar, w i th  a population o f  50,000; Angola, w i th  a 
population o f  30,000; and Pemba, w i t h  a population o f  30,000. A l l  three towns have 
very small sewerage systems. 

78. I n  1977, 45 per cent o f  the urban populat ion i n  Seychelles used sept ic  tanks 
and 47 per cent p i t  l a t r ines .  I n  the r u r a l  area, 26 per cent used f lush  t o i l e t s  and 
70 per cent p i t  l a t r ines .  The r e s t  o f  the population, both urban and ru ra l ,  used 
bucket la t r ines ,  chemical l a t r i n e s  and nature. However, since 1980, bucket l a t r i n e s  
are no longer i n  use. 

79. An 8,000-person contact s t a b i l i s a t i o n  sewage treatment p l an t  serves 
approximately 30 connections i n  the commercial area o f  V ic tor ia .  The p lan t  i s  
under-ut i l ized and discharges i t s  e f f l u e n t  i n t o  the ad jo in ing mangrove swamp. A 
disposal system fo r  the northern p a r t  o f  V i c to r i a  i s  under construct ion and should 
be operational a t  the end o f  1982. 

80. 200 houses a t  Pointe La Rue Development are served by a 70 k l / d  capacity 
extended aerat ion plant.  The e f f l u e n t  discharges i n t o  the storm-water d ra in  for 
conveyance through a lagoon beside the a i r p o r t  and i n t o  the sea. 

81. Four major ho te ls  on Mahd have t h e i r  own aerobic treatment p lants  which 
discharge treated e f f l uen t  i n t o  t h e  sea. The a i r p o r t  has i t s  own recent ly  
commissioned aerobic treatment p l an t  f o r  disposal  o f  a i r c r a f t  waste water and the 
waste from the terminal  bui ld ings. 

82. Human excreta and other l i q u i d  wastes are disposed o f  using e i t he r  treatment 
works, sept ic  tanks, p i t  l a t r i n e s  or sea discharges. Usually, houses served by 
mains water are also served by an aqua p r i v y  o r  sep t i c  tank. This appl ies t o  the 
ma jo r i t y  o f  North Mahd and p a r t  o f  South Mane, and minor ho te ls  and guest houses. 
Aqua p r i v i e s  and sept ic tanks are usual ly  used i n  conjunction wi th  separate soakaway 
and drainage systems for  sullage, the sep t i c  tank only being used for n igh t  so i l s .  

83. Septic tank e f f l uen t  i s  a major po ten t i a l  source o f  po l lu t ion .  This i s  because 
most sept ic  tanks are inaccessible f o r  emptying by a road tanker. Clay ground and 
smal l  p l o t s  which are usual ly  s i tua ted  a short  distance from a watercourse, lead t o  
soakaway f a i l u res  and shor t  c i r c u i t i n g  of  sept ic  tank e f f l uen t  t o  the streams. The 
p o l l u t i o n  e f f e c t  i s ,  however, minimized by the vigorous f lush ing ac t ion  dur ing the 
ra iny season and degradation o f  the po l lu tan ts  i s  accelerated by the h igh ambient 
temperature and the abundant sun l igh t  experienced i n  Seychelles. 



84. Many o f  these sept ic tanks, which were o r i g i na l y  designed t o  serve three houses 
now serve an average o f  eight t o  twelve houses wi th  the resu l t  that  the sept ic tanks 
are overloaded and the e f f l uen t  i s  very of fensive and po ten t i a l l y  dangerous t o  
health. I n  general, t h e  e f f luen ts  from sept ic  tanks flow d i r e c t l y  t o  open drains or 
streams where the l o c a l  population does i t s  washing. The V ic to r ia  Hospi ta l 's  l i q u i d  
waste i s  discharged i n t o  sept ic  tanks which a lso overflow i n t o  neighbouring streams 
and mangrove swamps. There i s  a p ro j ec t  under way fo r  treatment o f  V i c to r i a  
Hospital  e f f luen t .  

85. I t  i s  imperative tha t  the hosp i t a l  and houses i n  the areas nor th  o f  the 
ex is t ing  treatment works be connected t o  the new Port  Treatment Plant which i s  
under-ut i l ized. Sea-front l a t r i n e s  should be abolished as they are a cause o f  
po l lu t ion .  

86. L i t t e r  can be seen i n  Seychelles. Disposal o f  wastes occurs along the beds of 
streams and they can be washed i n t o  nearshore waters i n  ra iny periods. Houses are 
b u i l t  close t o  the sea and surface run-off  or soak-aways from sept ic  tanks could be 
af fect ing the shore and nearshore waters. Outhouses are sometimes located d i r e c t l y  
over coastal  waters as i n  Pras l in  and ch i ld ren  are t o  be seen p lay ing nearby. 

87. The remaining res iden t i a l  premises on MaM and the other is lands are served by 
p i t  l a t r i n e s  f o r  human excreta, wi th  other funct ions such as washing being conducted 
i n  the nearest watercourse. Most o f  the major streams have washing r e s t r i c t i o n s  
near t h e i r  estuaries. Approximately ten  residences on Mah6 and probably some houses 
on the other is lands are served by sea-front l a t r i nes ,  cons is t ing o f  a p r i v y  
constructed t o  discharge human waste d i r e c t l y  i n t o  the sea. 

88. Urban san i ta t ion  i n  Somalia i s  the respons ib i l i t y  o f  the l o c a l  counci ls 
technica l ly  supported by the M in i s t r y  o f  Health. There i s  no sewerage system i n  the 
country. I n  Mogadishu, the c a p i t a l  c i t y ,  some 3,000 people use sep t i c  tanks, whi le 
from other premises raw sewage flows i n t o  an open drainage system and i n t o  the sea. 
I n  other urban and r u r a l  areas, p i t  l a t r i nes ,  cesspools, and sept ic  tanks are i n  use 
t o  some extent. 

89. A study has been car r ied  out by a consul t ing engineering f i r m  for the 
establishment o f  a Master Plan fo r  "Main Sewerage and Surface Water Drainage" o f  
Mogadishu. The scheme covers the greater p a r t  o f  Mogadishu and includes: main and 
minor sewers, surface water drains, sept ic  tanks and other san i t a t i on  f a c i l i t i e s ,  
and a treatment p l an t  (waste s t a b i l i z a t i o n  ponds). 

90. The sewerage systems are t o  operate by g rav i t y  sewers leading t o  pumping 
s ta t ions  i n  order t o  ra ise  the flows, which would f i n a l l y  reach the treatment p lan t  
t o  the north-east o f  the c i t y .  The t reated e f f l u e n t  i s  t o  be used f o r  con t ro l led  
i r r i g a t i o n .  The surface water drains, i n  the f i r s t  phase, cover two areas on ly  i n  
the cen t ra l  pa r t  o f  the c i t y  close t o  the sea. The market area i s  included i n  t h i s  
phase. The waste s t a b i l i z a t i o n  ponds will be designed t o  t r e a t  the  sewage f lowing 
from the sewerage system. The t reated e f f l uen t  w i l l  be used f o r  con t ro l led  
i r r i g a t i o n ,  o r  discharged i n  the sea. Po l l u t i on  o f  the coastal  wa te rby  domestic 
l i q u i d  wastes o r  s o l i d  wastes i s  a t  present negl ig ib le .  

91. The Min is t ry  o f  Lands, Housing and Urban Development i s  responsible f o r  
sewerage and san i ta t ion  i n  Tanzania. The Sewerage and Sani ta t ion Di rectorate i s  
engaged i n  a number o f  a c t i v i t i e s  i n  the sector. There are four major towns along 
the coast: Oar es Salaam, Tanga, Mtwars and L ind i .  

92. Oar es Salaam i s  Tanzania's major p o r t  end has an excel lent na tu ra l  harbour. 
Over the l a s t  hundred years i t  has grown f r o m  a m a l l  coastal  t o w n  t o  a major urban 



centre and i s  current ly  the p r i n c i p a l  centre o f  commerce and industry i n  Tanzania. 
Although Dar es Salaam i s  the present c a p i t a l  o f  Tanzania, i t  i s  planned tha t  Dodma 
w i l l  become the c a p i t a l  i n  due course. 

93. The major i ty  o f  the urban and r u r a l  populations s t i l l  use t r a d i t i o n a l  p i t  
l a t r i n e s  for  excreta disposal. Twelve per cent o f  the urban population are served 
by p a r t i a l  sewerage systems while the remainder use sept ic  tanks, soak-away systems 
and p i t  l a t r ines .  

94. The ex is t ing  sewerage systems are o f  the 'separate' type. The system serving 
the c i t y  centre was constructed 25 years ago and comprises both g rav i t y  and pumped 
systems, the sewage f low being discharged through a 1 metre diameter sea-outfal l  
pipe. Since the i n i t i a l  sewerage system has been ins ta l led ,  other areas have been 
sewered and connected t o  the c i t y  centre system. Sewage disposal  fo r  these 
addi t ional  sewered areas i s  by treatment i n  waste s t a b i l i z a t i o n  ponds and the 
ef f luent i s  discharged i n t o  in land watercourses. 

95. These waste s t a b i l i z a t i o n  ponds have been provided to  serve nine d i f f e r e n t  
sewerage systems. I t  i s  unfortunate tha t  only some o f  the waste s t a b i l i z a t i o n  ponds 
are current ly  working well,  a l l  the others being e i ther  dry o r  overgrown wi th  
vegetation and therefore ine f fec t i ve .  

96. The municipal sewage system o f  Dar es Salaam, which r e l i e d  on p a r t i a l  primary 
treatment by a pulver izer,  has broken down and s o l i d  wastes are o f ten  found i n  the 
harbour area i n t o  which the system discharges by means o f  an underwater o u t f a l l .  
Areas outside the oldest sect ion o f  the c i t y ,  which are no t  served by cent ra l ized 
sewerage, generally use sep t i c  tanks i n  planned areas and p i t  l a t r i n e s  i n  the 
unplanned areas. 

97. The ex i s t i ng  sewers are i n  poor condi t ion and completely obstructed in several 
places. There are seventeen pumping s ta t ions  serving the c i t y  centre and the other 
sewerage systems. Only two are i n  good working order. Some o f  them have been out 
o f  operation f o r  many years. This causes a surcharge o f  sewage i n  the sewers and 
ove r f l ow  i n  the rain-water drains, r i ve rs ,  harbour and beaches, causing serious 
p o l l u t i o n  and creat ing a major r i s k  t o  pub l i c  health. 

98. There i s  d i r e c t  dumping o f  wastes f r o m  Msimbazi Hospi ta l  and surrounding 
settlements i n t o  the f loodpla in  o f  the Maimbazi Creek. Anaerobic condit ions have 
been not iced i n  the mangrove area j u s t  landward o f  Selander br idge a t  the sea-coast 
and considerable a l g a l  growth i s  observable a t  the edge o f  the sea o f f  the mouth of 
the creek. Local residents harvest f i s h  and benthic marine organisms i n  t h i s  area. 

99. I n  view o f  the col lapse o f  the sewerage system o f  Dar es Salaam, the Min is t ry  
o f  Lands, Housing and Urban Development commissioned a consul t ing engineering f i rm 
t o  estab l ish a Master Plan for  the sewerage and san i ta t ion  o f  the c i t y  o f  Oar es 
Salaam together w i th  associated i n s t i t u t i o n a l  studies. Some o f  the reasons f o r  t h i s  
general col lapse o f  the sewerage systems and treatment p l an t  have been lack o f  s ta f f  
a t  a l l  levels,  inadequate equipment, and shortage o f  funds f o r  sat is factory  
operation and maintenance. This Master Plan has now been prepared, and i t  covers 
the sewerage, sani tat ion, sewage treatment o r  disposal and i n s t i t u t i o n a l  
requirements o f  the c i t y  o f  Oar es Salaam ( inc lud ing the surrounding peri-urban and 
rural areas w i t h i n  the 1978 Regional Boundary) through t o  the year 2010. The repor t  
includes the fol lowing: 

(a) method o f  sewage co l lec t ion;  

(b) f e a s i b i l i t y  o f  construct ing fu r ther  sea out f a l l s :  



( c )  merits  of e f f luen t  re-use; 

( d )  shor t  and long-term need fo r  sewage treatment; 

( e )  sewage treatment processes; 

( f )  location of treatment works. 

Various a l t e rna t ives  have been assessed t o  asce r ta in  the  l e a s t  expensive solut ion.  

100. The Master Plan has been divided i n t o  four s tages ,  a s  follows: 

Total Population 
i n  areas  covered Percentage served 

expressed in  (1000) Sewerage Sept ic  Tanks P i t  Latrines 

Existing 932.3 
(1980-1981) 1268.9 
(1985-1989) 1642.4 
(1990-1999) 2461 -2 
( 2000-2010 ) 3540.0 

Stage 

I 
I1 
I11 
IV 

A t  t h e  end of Stage I V  (2010) approximately 44 per cent of t h e  new population w i l l  
be served by sewerage systems. Of t h e  remaining 56 per cent,  48 per cent  w i l l  be 
served by low-cost san i t a t ion  systems and t h e  remaining 8 per cent w i l l  be on s e p t i c  
tanks. 

101. I f  t h e  recommendations of t h e  Master Plan a r e  implemented, t h e  problems of 
l iqu id  and s o l i d  wastes d isposal  fo r  t h e  region of Dar es Salaam w i l l  be completely 
solved. 

SOLID WASTE DISPOSAL 

102. The majori ty of the  Comoros population uses p i t  l a t r i n e s .  A t  present excreta  
d isposal  has neg l ig ib le  e f f e c t  on po l lu t ion  o f  coas ta l  water round the i s lands ,  with 
the  exception of the  case  o f  t h e  r u r a l  c o a s t a l  population which p rac t i ces  open 
defecation on the beaches and washes i n  t h e  sea.  

103. In  Mombaas i n  Kenya, t h e  Municipality is responsible  fo r  s o l i d  waste co l l ec t ion  
and disposal*  A dumping s i te  is situated on the edge o f  the sea and la not 
adequately managed. Local a u t h o r i t i e s  . - a r e  responsible f o r  emptying s e p t i c  tanks, 
cesspools and soakage p i t s .  There is, regular ly ,  a l a r g e  volume of  l i q u i d  waste 
col lected from cesspools which is loaded i n t o  open drums and t ranspor ted by truck. 
This l i q u i d  waste is discharged on t o  t h e  s o l i d  waste dumping site, end leaches t o  
the  c o a s t a l  water. 

104. Uncontrolled dumping o f  t o x i c  wastes such as outdated medicines is common. 
These a r e  sometimes picked up by scavengers and resold  on t h e  black market. The 
wastes o f ten  ca r ry  in fec t ious  diseases  which a r e  e a s i l y  transmitted by humans end 
animals scavenging on the dump s i t e .  Tour is ts  and res iden t s  a l i k e  a r e  sub jec t  to 
noxious odours from burning waste heaps and r o t t i n g  litter.  Toxic wastea nay alao 



l each  t o  t h e  nearby c o a s t a l  waters  and i n f e c t  f i s h ,  rendering them i n e d i b l e .  The 
pub l i c  h e a l t h  s i t u a t i o n  caused by domestic l i q u i d  and s o l i d  wastes i n  Mmbasa is a 
cause of  concern fo r  t h e  Government, and i t  has given p r i o r i t y  t o  t he  sewerage 
programme i n  t h e  c o a s t a l  zone. 

105. According t o  t h e  Minis t ry  of Heal th,  t h e  fol lowing d i s e a s e s  occur  i n  t he  
c o a s t a l  area:  ma la r i a ,  s ch i s to somias i s ,  d y s e n t e r i e s ,  i n f e c t i o u s  h e p a t i t i s ,  cho le ra ,  
and typhoid. A l l  t h e s e  d i s e a s e s  a r e  d i r e c t l y  r e l a t e d  t o  t h e  l ack  of  po t ab l e  water 
s u p p l i e s  and t h e  absence o f  adequate s a n i t a t i o n  f a c i l i t i e s .  The Government is 
making a s p e c i a l  e f f o r t  t o  f ace  t h e  cha l lenge  i n  organiz ing  Kenya's hea l th  s e r v i c e s  
t o  improve f a c i l i t i e s  and b r ing  them wi th in  t h e  e f f e c t i v e  reach o f  t h e  r u r a l  
populat ion.  Major c o n s t r a i n t s  on development inc lude  sho r t age  o f  f inance  and 
manpower. 

106. The c o l l e c t i o n  and d i s p o s a l  o f  s o l i d  wastes  i n  Madagascar is c a r r i e d  out  only 
i n  t h e  p r i n c i p a l  towns. The c o l l e c t i o n  o f  waste is t h e  r e s p o n s i b i l i t y  o f  the  
munic ipa l i ty  concerned. In  a  few towns t h e  l o c a l  a u t h o r i t i e s  have adequate c o n t r o l  
of  t h e  dumping s i t e s  and t h e  d i s p o s a l  o f  s o l i d  wastes is s a t i s f a c t o r y .  

107. In small towns and r u r a l  a r e a s ,  c o l l e c t i o n  and d i s p o s a l  o f  s o l i d  waste a r e  
unavai lab le .  In  c o a s t a l  a r e a s ,  t h e  populat ion d i spose  o f  t h e i r  s o l i d  wastes  on t h e  
beaches o r  i n  t h e  sea. 

108. Laboratory f a c i l i t i e s  f o r  con t ro l / ana lys i s  of  p o l l u t i o n  i n  c o a s t a l  waters  a r e  
a v a i l a b l e  a t  Nosy-Be. This l abo ra to ry  is one o f  t h e  b e s t  i n  t h e  region f o r  
monitoring o f  c o a s t a l  water  q u a l i t y .  I t  could u s e f u l l y  have a d d i t i o n a l  q u a l i f i e d  
s t a f f  and equipment. Shortage o f  funds is a major c o n s t r a i n t  on t h e  ope ra t iona l  
e f f i c i e n c y  o f  t h i s  l abo ra to ry .  

109. P o r t  Louis,  i n  Maur i t ius ,  has  a  populat ion o f  250,000, i nc lud ing  t h e  60,000 t o  
70,000 employees i n  t h e  major i n d u s t r i a l  and commercial a r e a s  who commute t o  t h e  
c i t y .  According t o  t h e  municipal  a u t h o r i t i e s  100 tonnes o f  s o l i d  waste is c o l l e c t e d  
d a i l y  and depos i ted  on t h e  p r i n c i p a l  s ix-acre  t i pp ing  s i t e  near  t h e  Po r t  o f  Roche 
Bois. 

110. The c o l l e c t i o n  o f  s o l i d  waste v a r i e s  i n  frequency according t o  a r e a ,  from d a i l y  
t o  once a  week. The c o l l e c t i o n  is c a r r i e d  o u t  by an es t imated  twenty t i p p e r  t rucks ,  
covered t r a i l e r s ,  open t r a i l e r s  and t r a c t o r s .  The dumping s i t e  is on the  edge o f  a  
r i v e r  and near  t h e  s ea .  From t h e  viewpoint o f  pub l i c  h e a l t h ,  i t  is u n s a t i s f a c t o r y .  
A l t e rna t ive  s i t e s  a r e  being explored by t h e  l o c a l  a u t h o r i t i e s .  I t  was suggested 
t h a t  i n  t h e  s e l e c t i o n  o f  t h e  dumping s i t e  cons ide ra t i on  should be given t o  a  
l o c a t i o n  wi th in  a  reasonable  d i s t a n c e  from t h e  c e n t r e  o f  P o r t  Louis ,  i n  order  t o  
avoid high c o s t s  i n  t ime,  p e t r o l  and mileage and t o  reduce p re s su re  on t h e  Roche 
Bois site. 

111. A s o l i d  waste management s tudy  covering a l l  the m u n i c i p a l i t i e s  o f  Maur i t ius  is 
c u r r e n t l y  being c a r r i e d  ou t .  The p re sen t  s i t u a t i o n  could be improved by 
p rog re s s ive ly  implementing t h e  recommendations conta ined  i n  t h e  s tudy .  

112. The s o l i d  waste c o l l e c t i o n  and d i s p o s a l  i n  t h e  main c i t i e s  o f  Madagascar is t h e  
r e s p o n s i b i l i t y  of  t h e  mun ic ipa l i t y ' s  Executive Council.  Maputo's s o l i d  waste 
c o l l e c t i o n  may be u s e f u l l y  c i t e d  a s  an example. This  c i t y  is by f a r  t h e  c l e a n e s t  o f  
a l l  t h e  c i t i e s  i n  t h e  Eas t  African region.  The r e s u l t  is achieved with aminimum of 
equipment and veh ic l e s .  There a r e  36 t rucks  f o r  scavenging ope ra t ions ,  o f  which 
only  four a r e  i n  working cond i t i on  a t  any one time. The Executive Council uses  t h e  
four t rucks  24 hours  a  day, with t h r e e  d r i v e r s  p e r  t ruck  each working an eight-hour 
s h i f t .  The dumping s i t e  is in l and ,  but  un fo r tuna t e ly ,  it does no t  a l t o g e t h e r  meet 
adequate h e a l t h  s t anda rds .  



113. On MaM i n  Seychel les  most r e fuse  is disposed of  a t  con t ro l l ed  t i p s ,  t h e  one a t  
La  R e t r a i t e  being the  l a r g e s t .  On o the r  i s l a n d s  r e fuse  is e i t h e r  buried or  disposed 
of  i n  swamps. In V ic to r i a  and c e r t a i n  r u r a l  a r e a s ,  household r e fuse  is deposi ted i n  
public  b in s  loca ted  along t h e  roads.  Where t h i s  f a c i l i t y  does n o t  e x i s t ,  r e fuse  is 
e i t h e r  burned o r  buried.  Refuse from the  b ins  is t r anspo r t ed  i n  proper ly  designed 
t rucks  for  d i sposa l  a t  t h e  La R e t r a i t e  dump. The dump has been cons t ruc ted  t o  
provide land reclamation but  c o n s t i t u t e s  a  minor p o l l u t i o n  problem i n  t h e  immediate 
v i c i n i t y  . 

114. A s tudy  o f  wastewater f a c i l i t i e s  c a l l s  fo r  t h e  implementation of  a  two-phase 
programme, Phase 1 covering t h e  nor thern  a r ea  o f  V ic to r i a  (1981-1985) and Phase 2 
covering t h e  southern a r ea  (1984- 1988). This sewerage p lan ,  i f  implemented f u l l y ,  
w i l l  provide s e r v i c e s  f o r  t h e  whole o f  t h e  populat ion o f  V ic to r i a  town (25,000). 

115. I t  i s  a f a c t  t h a t  t h e r e  is no evidence o f  ex t ens ive  c o a s t a l  p o l l u t i o n  caused by 
l i q u i d  and s o l i d  wastes. On t h e  o t h e r  hand, i t  is  very important  t h a t  t h e  
recommendations fo r  f u t u r e  a c t i o n  should be implemented a s  soon a s  pos s ib l e .  

116. Previous surveys conducted along Seychel les  c o a s t l i n e s  have shown t h a t  l i t t l e  
p o l l u t i o n  is caused by l i q u i d  and s o l i d  wastes. A s tudy  conducted i n  1979 showed 
t h a t  t h e  sea- f ront  o f  t h e  Le Rocher i n d u s t r i a l  a r e a ,  MaM, has no app rec i ab l e  
p o l l u t i o n  o the r  than a s l i g h t  t u r b i d i t y  of  t he  water ,  which could be caused by 
l a n d - f i l l  opera t ions .  Minor complaints  a r e  occas iona l ly  rece ived  from people i n  t h e  
Be1 Ombre a r e a ,  who r e p o r t  obnoxious sme l l s  from land-locked waters.  This  problem 
s o l v e s  i t s e l f  when t h e  r i v e r  breaks through t o  d ischarge  d i r e c t l y  i n t o  t h e  s e a  
dur ing  t h e  r a i n y  season. 

117. The Health I n s p e c t o r a t e  ensu re s  t h a t  wastes a r e  proper ly  disposed of without  
causing p o l l u t i o n  o f  water cou r se s .  The Conservancy Sec t ion  ensures  t h a t  pub l i c  and 
p r i v a t e  b in s  a r e  emptied r e g u l a r l y  and manages t h e  d i s p o s a l  o f  s o l i d  wastes  a t  t h e  
La R e t r a i t e  dump. This s e c t i o n  i s  a l s o  r e spons ib l e  f o r  de-sludging those  s e p t i c  
tanks  t h a t  a r e  i n a c c e s s i b l e  by road tanker .  The Seychel les  Water Author i ty  g ives  
advice t o  t h e  Planning A u t h o r i t i e s  on t h e  d i s p o s a l  o f  sewage. I t  is r e spons ib l e  f o r  
t h e  opera t ion  and management o f  t h e  pub l i c  sewerage systems se rv ing  V i c t o r i a  and 
Poin te  La Rue. 

118. So l id  wastes  i n  Somalia a r e  c o l l e c t e d  and depos i ted  on an uncont ro l led  dumping 
s i t e  near  t h e  beach i n  t h e  v i c i n i t y  of  t h e  s laughter-house.  The Minis t ry  o f  Health 
i s  r e spons ib l e  f o r  water q u a l i t y  con t ro l .  However, c o n t r o l  is no t  c a r r i e d  out  on a  
sys t ema t i c  b a s i s .  New equipment f o r  t h e  pub l i c  h e a l t h  l abo ra to ry  i n  Mogadishu is 
being provided,  and with a d d i t i o n a l  s t a f f ,  w i l l  ensure  more r e g u l a r  chemical 
a n a l y s i s  i n  a d d i t i o n  t o  b a c t e r i a l  t e s t i n g .  

119. I n  Tanzania, t h e  e x i s t i n g  municipal s o l i d  waste c o l l e c t i o n  and d i s p o s a l  systems 
- re  t o t a l l y  inadequate.  The c i t y  counc i l  is very  s h o r t  o f  funds t o  suppor t  t h i s  
s e c t o r ,  and t h i s  r e s u l t s  i n  very l i m i t e d  f a c i l i t i e s  t o  c o l l e c t  and d i spose  o f  s o l i d  
waste on t h e  o f f i c i a l  dumping s i t e  a t  Tabata. There a r e  numerous u n o f f i c i a l  dumps 
around t h e  town, c r e a t i n g  p o t e n t i a l  h e a l t h  hazards.  The o f f i c i a l  dumping s i t e  a t  
Tabata i s  now f i l l e d  beyond an accep tab l e  capac i ty  f o r  t h e  maintenance o f  s a n i t a r y  
cond i t i ons .  New a r e a s  a r e  being explored f o r  a l t e r n a t i v e  s i t e s .  

120. A new p u b l i c  h e a l t h  l a b o r a t o r y  has  been e s t a b l i s h e d  i n  t h e  Minis t ry  o f  Heal th 
bui ld ing .  A t  p r e sen t ,  t h e r e  a r e  over  20 p ro fe s s iona l  and t e c h n i c a l  s t a f f ,  but  
w i th in  a  few years ,  t h e r e  w i l l  be about 75 s t a f f  members. The l a b o r a t o r y ' s  main 
o b j e c t i v e s  a r e :  



( a )  t o  per form rou t ine  a n a l y s i s  ( b a c t e r i o l o g i c a l ,  mycological,  t ox i co log ica l  and 
o t h e r s )  ; 

( b )  t o  t r a i n  l abo ra to ry  s t a f f  - from t echn ic i ans  o f  d i f f e r e n t  l e v e l s  t o  u n i v e r s i t y  
s tuden t s ;  

( c )  t o  c o n t r o l  t h e  q u a l i t y  of d r ink ing  water and foods tu f f s  i n  t h e  10  provinces of  
t h e  country;  and 

( d l  t o  undertake research .  

121. The l abo ra to ry  is wel l  equipped with s o p h i s t i c a t e d  s c i e n t i f i c  equipment and has 
a highly q u a l i f i e d  s c i e n t i f i c  s t a f f .  There is a p lan  t o  c r e a t e  1 0  secondary 
l a b o r a t o r i e s  i n  t h e  country f o r  t h e  c o n t r o l  o f  water q u a l i t y  and l i q u i d  wastes. 

122. The l abo ra to ry  has a l r eady  undertaken water supply s t u d i e s  i n  Maputo and i n  the  
neighbourhood o f  t h e  c a p i t a l .  Recently,  t h i s  l abo ra to ry  has completed a  s tudy  t o  
a s s e s s  t he  p o l l u t i o n  o f  t h e  Bay o f  Maputo. Tables 2 and 3 i l l u s t r a t e  t h e  r e s u l t s  
ob ta ined ,  i n d i c a t i n g  t h e  number o f  co l i forms de t ec t ed  a t  d i f f e r e n t  p o i n t s  i n  t h e  
bay. 

CONCLUSIONS AND RECOMMENDAT IONS 

123. Environmental hea l th  problems a r e  c l e a r l y  r e l a t e d  t o  t h e  l e v e l  o f  economic 
development o f  t h e  S t a t e s  covered by t h i s  s tudy .  I n  gene ra l ,  t h e  major problems a r e  
caused by the l a c k  o f  adequate po t ab l e  water  supply,  by t h e  absence of  sewerage o r  
s a n i t a t i o n  f a c i l i t i e s ,  by t h e  conges t ion  o f  urban a r e a s ,  and by t h e  h igh  inc idence  
o f  p a r a s i t i c  and communicable d i s eases .  

124. The major c o n s t r a i n t s  have been t h e  l a c k  of good planning and inadequate 
management, t h e  absence o f  adequate ope ra t ion  and maintenance o rgan iza t ion  and t h e  
very poor co-ordinat ion between t h e  d i f f e r e n t  agencies  r e spons ib l e  f o r  t h e  s e c t o r .  
A s  f a r  a s  l e g i s l a t i o n  is concerned, it appears  t h a t  some c o u n t r i e s  have t h e  
app rop r i a t e  l e g i s l a t i o n  b u t  n o t  t h e  means t o  en fo rce  it; f o r  o t h e r s ,  t h e  absence o f  
l e g i s l a t i o n  is a major o b s t a c l e  t o  t h e  implementation and follow-up a c t i o n  by t h e  
r e spons ib l e  a u t h o r i t i e s .  Las t ,  bu t  no t  l e a s t ,  t h e  g r e a t  sho r t age  o f  q u a l i f i e d  s t a f f  
and t e c h n i c a l  personnel  a t  a l l  l e v e l s  o f  t h e  admin i s t r a t i on  is a s e r i o u s  problem. 
In most ca se s ,  t h e  Government concerned has  n o t  been a b l e  t o  provide funds f o r  t h e  
r e p a i r s  and replacement o f  equipment. 

125. The cause-ef fec t  r e l a t i o n s h i p  f o r  t h e  water-associated communicable d i s e a s e s  
and t h e i r  occurrence i n  Eas t  Afr ica  a r e  l a r g e l y  wel l  known. Remedial a c t i o n  leading  
t o  improved h e a l t h  cond i t i ons  o f  t h e  c o a s t a l  popula t ion  must i nc lude  a l l  s e c t o r s  
t h a t  provide  a  p o t e n t i a l  pathway f o r  t h e  v e c t o r s  i n  ques t ion .  Thus, n a t i o n a l  
prograinmes on water  supply ,  e x c r e t a  d i s p o s a l  and s o l i d  waste handl ing  have t o  be 
supported by proper  stormwater d i s cha rge  schemes a s  we l l  a s  food s a n i t a t i o n  
programmes and pub l i c  educat ion.  

126. I n  t h e  l i g h t  o f  t h e  cons ide rab l e  e f f o r t s  undertaken n a t i o n a l l y  and supported by 
the i n t e r n a t i o n a l  community, t h e  r eg iona l  dimension o f  t h e  Eas t  Afr ican  programme 
may provide a  forum f o r  j o i n t l y  promoted r e sea rch  on t h e  c r u c i a l  p o l l u t i o n  problems 
o f  t h e  human environment. In  p a r t i c u l a r ,  t h e  I n t e r n a t i o n a l  Water Supply and 
S a n i t a t i o n  Decade, 1981-1990, i s  expected t o  a l low f o r  measureable improvement of  
s a n i t a r y  s e r v i c e s  i n  t h e  reg ion .  Closer  r eg iona l  co-operat ion thereunder  may be 



b e n e f i c i a l  and p rov ide  f o r  a  more widespread a p p l i c a t i o n  o f  a p p r o p r i a t e  t e c h n i c a l  
s o l u t i o n s .  

127. I t  is recommended t h a t  t h e  S t a t e s  o f  t h e  r e g i o n  s t r e n g t h e n  t h e i r  n a t i o n a l  
e f f o r t s  t o  a m e l i o r a t e  t h e  p u b l i c  h e a l t h  s i t u a t i o n  and t o  p rov ide  an adequa te  supp ly  
o f  s a f e  d r i n k i n g  water  a s  w e l l  a s  s a n i t a r y  f a c i l i t i e s  f o r  e x c r e t a  d i s p o s a l .  
Re levan t  a c t i v i t i e s  under  t h e  I n t e r n a t i o n a l  Dr ink ing  Water Supply and S a n i t a t i o n  
Decade shou ld  r e c e i v e  a d d i t i o n a l  s u p p o r t  on a  r e g i o n a l  b a s i s .  

128. I t  is s u g g e s t e d  t h a t  a  r e g i o n a l  approach t o  t h e  p u b l i c  h e a l t h  a s p e c t  o f  c o a s t a l  
wa te r  p o l l u t i o n  be adopted t o  reduce  t h e  h e a l t h  e f f e c t  from p o l l u t e d  b a t h i n g  beaches  
and contaminated sea food .  

129.  I t  i s  proposed t o  conduct  a  more d e t a i l e d  s u r v e y  by i n d i v i d u a l  c o u n t r y  on t h e  
a c t u a l  s a n i t a r y  s i t u a t i o n  o f  t h e  p o p u l a t i o n  l i v i n g  a l o n g  t h e  c o a s t l i n e .  S p e c i a l  
programmes may be developed on a  r e g i o n a l  b a s i s  f o r  them, t a k i n g  i n t o  account  t h e  
n a t i o n a l  t a r g e t  se t  f o r  t h e  Decade and t h e  t e c h n i c a l  and f i n a n c i a l  r e q u i r e m e n t s  t o  
a c h i e v e  them. 

130. I t  i s  a l s o  proposed t o  deve lop  comnon g u i d e l i n e s  f o r  t h e  s a n i t a t i o n  a s p e c t s  o f  
t o u r i s m  i n s t a l l a t i o n s  i n  c o a s t a l  r e s o r t  a r e a s ,  i n c l u d i n g  d r i n k i n g  wate r  q u a l i t y ,  
s a n i t a t i o n  and food s a f e t y .  
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