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PART I - GENERAL 

I INTRODUCTION 

The world popula t ion  h a s  more than doubled over  t h e  p a s t  century.  

This is due t o  advances i n  medical  s c l e n c e s  which have prolonged l i f e  

expectancy and g r e a t l y  reduced dea th  r a t e s .  Thls popula t ion  growth 

coupled wi th  an  unpredecedent migrat ion of people from r u r a l  t o  urban a r e a s  

ha s  caused t h e  number o f  c i t y  dwel le r s  i n  most c o u n t r i e s  t o  i n c r e a s e  more 

than f i v e  t imes dur ing t h e  p a s t  100 years .  The s p e c t a c u l a r  advance of  

u rban i za t i on  con t inues  i n  a l l  c o u n t r i e s  of t h e  world c r e a t i n g  complex 

problems some of  which p e r t a i n  t o  environmental  hea l t h .  The magnltuda 

of t he  t r e n d  toward urbanization is such t h a t  i n  some c o u n t r i e s  i t  has  

been f o r e c a s t e d  t h a t  i n  t h e  y e a r  2000 more than 85% of t h e  popula t ion  of  

t hose  c o u n t r i e s  w i l l  r e s i d e  i n  urban areas. 

I n  t he  p roczss ,  environmental  h e a l t h  consideratxon o f t e n  t ends  t o  be 

fo rgo t ten .  I n  f a c t ,  c r x t l c a l  environmental  h e a l t h  hazarde a l r e a d y  

t h r e a t e n  many c i t i e s  o f  t h e  Eas te rn  Metiderranean Region of 'NO due t o  

r a p i d  u rban iza t ion .  To so lve  t h e  problems t h a t  a r e  be ing  c r ea t ed  by t h e  

movement o f  people I n t o  t h e  c i t i e s ,  adequate  measures w i l l  be r equ i r ed  t o  

provide accep t ab l e  s o l u t ~ o n s .  

It is d i f f i c u l t  t o  d e l i n e a t e  a l l  of t h e  environmental h e a l t h  problems 

t h a t  a r e  involved i n  t h i s  t r e n d  toward r a p i d  u rban iza t ion .  Many urban 

a r e a s  do n o t  have a n  adequate  supply  of po tab le  and p a l a t a b l e  water t o  

meet t h e  needs o f  t h e  expanding populs t ion  and Inc rea s ing  i n d u s t r i n l i z ~ t i o n .  

Water is needed no t  only  f o r  domestic purposes b u t  i t  is needed i n  t he  

manufacture o f  goods and f o r  i r r i g n t i o n .  S p e c i a l  n o t e  should be mode 

t h a t  a t  p r e sen t  only 25% of  t h e  popula t ion  of  t h e  world r e s i d i n g  i n  urban 

a r e a s  a r e  provided wi th  piped water  under  p r e s su re  i n t o  t h e i r  homes. 

This is n s e r i o u s  s i t u a t i o n  whlch has  been recognized by t h e  World Heal th  

Assembly which was convened i n  Geneva, Swi tze r land ,  i n  May 1971. The 

Assembly a t  t h l s  time has  endorsed t h e  programme f o r  t h e  s e v e n t i e s  of t h e  

United Nations i n  which t h e  t a r g e t s  a r e  as fol lows:  



Presen t  p o s i t i o n  : 25% of  urban dwel le r s  s u p ~ l i e d  i n  house o r  

cour tyard ;  26% suppl ied  from pub l i c  E; tanA- 

pipes .  

Decade t a r g e t  : 40% t o  be suppl ied i n  house o r  cou r ty s rd ;  

60% t o  be suppl ied from publ lc  s t m d p i p e s .  

Another important  problem qf u r b ~ n i z a t i o n  p e r t a i n s  t o  d i spos s l  of 

l i q u i d  wastes. S ince  many c i t i e s  and towns bave inadequate  o r  non- 

e x i s t e n t  wastewater c o l l e c t i o n  snd t rea tment  facilities, s e r i c u s  problems 

of  water  p o l l u t i o n  ha s  r e s u l t e d .  The receiving waters  I n t o  whch t he se  

l i q u i d  wastes  a r e  (!ischarged have o f t e n  become s o  po l l u t ed  t h a t  t hey  can 

no l o n g e r  s u s t a i n  a q u a t i c  l i f e .  These d i scharges  by man u&et  aD e c o l o g i c a l  

balance of na ture .  

Improper d i s p o s a l  o f  s o l i d  wss tes  is another  urban problem i n  more o f  

t h e  n a t i o n s  of t h e  world. Most c i t i e s  l a ck  t h e  f a c i l i t i e s  t C  c o l l e c t ,  

p rocess  and d i spose  of t h e  used goods of urban l i f e .  Some o f  t h e  common- 

l y  used methods o f  s o l i d  wastes d i s p o s a l  r e s u l t  i n  water  po l l u t i on ,  ground 

p o l l u t i o n  o r  a i r  p o l l u t i o n  o r  3 combination thereof .  

In almost  every country  of t h e  world t he r e  i s  on immediate ~ e e d  for 

t h e  formulat ion and implementation of  comprehensive programmes 05 environ- 

mental  hea l t h .  These progrzmmes need t o  be formulated wi th in  t l e  scope 

of  n a t i o n a l  economic development p lans  and i n  accordance with l o ~ a l  and 

n a t i o n a l  r e sou rce s ,  customs and tradition. In developing t he se  

comprehensive programmes i t  is necessary  t h a t  consideration be given t o  

t h e  p rov i s ion  of adequate  p r o t e c t i o n  t o  t h e  h e a l t h  o f  t h e  urban r a s iden t s .  

"l i thout t h i s  p r o t e c t i o n ,  f u t u r e  genera t ions  appear  t o  be doomed. 

I1 PURPOSE OF THE SEPIINdR 

There a r e  many purposes f o r  t h e  convening of  t h l s  Seminar. Some of 

t h e  more important  a r e :  

1. To analyze t h e  problems of  r a p i d  u rban i za t i on  t h a t  have o r  may 

have a d i r e c t  e f f e c t  on t h e  h e a l t h  ~ n d  well-being of  urban 

r e s i d e n t s ,  p , r t i c u l a r l y  i n  t h e  nat-wme-ef t h e  Eastern-P&rtel-Paneag 

Region of t h e  'Vorld Health Organization; 



2. t o  exchange informat ion between the  member coun t r i e s  of t h e  

Eas te rn  Mealterranean Region of t he  World Health Organizat ion 

on s p e c i f i c  problems of environmental s a n i t a t i o n  r e l a t e d  t o  the  

t r end  of r ap id  urbaniza t ion  i n  t h i s  s e c t o r  o f  t h e  world; 

3 t o  analyze proposed o r  i n  use s o l u t i o n s  t o  some of these  

problems and t o  d i r e c t  a t t e n t i o n  t o  t h e  i n c r e a s i n g  need f o r  

prevent ive a c t i o n ;  

4. t o  provide guldance f o r  c o u n t r i e s  who need a s s i s t a n c e  i n  

developing plans  t o  cope with  t h e  s a n i t a t i o n  problems of  rap id  

urbaniza t ion ;  

5. t o  de f ine  the  r o l e  of co l l eges ,  u n i v e r s i t i e s  and o t h e r  i n s t i t u t i o n s  

of  h ighe r  l e a r n i n g  i n  developxng the  necessary manpower needed t o  

cope with t hese  problems; .nd 

6 .  t o  encourage r e sea rch  i n s t i t u t i o n s  t o  s tudy  s a n i t a t i o n  problems 

of rap id  urbaniza t ion  and t o  develop proposed s o l u t i o n s  t o  t hese  

problems. 

The Seminar was designed a l s o  t o  provide an oppor tun i ty  f o r  t he  p a r t i c i p a n t s  

t o  exchange, through d ia logue ,  accounts  of  t h e i r  exper ience i n  developing 

eo ln t ione  t o  t hese  problems and t o  propose cons t ruc t ive  recommendations t o  

n a t i o n a l  governments and I'm0 of suggested courses  of a c t i o n  which may 

a l l e v i a t e  t h e  h e a l t h  s t r e s s  of r ap id  urbanizat ion.  

I11 ORGANIZkTION 

I n  1969 t h e  WHO Regional Committee proposed t h a t  a Seminar on S s n i t a t i o n  

Problems of Rapid Urbanization be convened. An i n v i t a t i o n  from t h e  Govern- 

ment of Pakis tan  was submitted t o  t he  Regional Of f i ce  of t he  Eastern 

Mediterranean of INIO t o  hold the  Seminar I n  Lahore. The planning and 

organiza t ion  of the  Seminar was conducted with t h e  a s s i s t a n c e  of t he  Govern- 

ment of Pakis tan  and p a r t i c u l a r l y  of  t h e  Best Pak i s t an  Univers i ty  of 

Engineering and Technology. Many members of t h e  Facul ty  of t h e  Univers i ty  

played important r o l e s  i n  planning, organizing and implementing the  programme 

of ao txvxt ies .  



!be Semlnar wss he ld  i n  Lahore, be s t  Pak i s t an ,  from 7 t o  14 October 1971. 

Off l c l a l  de l ega t e s  came from Afghanistan, Cyprus, Egypt, Ethiopia, I r a n ,  I r a q ,  

Jordan, Libya, Pakxstan,  Qatar,  Sudxn, S y r i a ,  T u n i s l a a n d  Yemen. In  

a d d l t l o n  t h e r e  were observers  from some of o t h e r  UN Spec l a l l z ed  Agencies. A 

l lst  of p ~ r t l c i p a n t s ,  observers ,  c o n s u l t m t s  2nd s t a f f  1s presen ted  a s  

Annex I. 

The Seminar was opened by Rear ildmlrnl A.N. Ansari ,  Director-General  o f  

Heal th  of Pakistan, who welcomed t h e  pa r txc ipan t s  of t h e  Seminar and c a l l e d  

f o r  l e a d e r s h i p  i n  t he  development of p lans  t o  cope wl th  t h e  problems of r a p i d  

urbanization and i n d u s t r i s l i z a t i o n .  He expressed hope t h a t  t h e  developing 

n a t i o n s  would no t  r e p e a t  t h e  e r r o r s  of t he  more developed c o u n t r i e s ,  Admxral 

Ansar i  asked t h a t  t h e  necessa ry  r e sou rce s  and t echn l cn l  knowledge be rnobili- 

zed t o  a s s i s t  t h e  developing c o u n t r i e s  i n  formulating p l ans  of a c t l o n  whxch 

would p r e se rve  and p r o t e c t  t h e  environment and a t  t h e  eatae tlme a v a l l  people  

o f  t h e  b e n e f i t s  of l n d u s t r l s l l z a t l o n  and urban l l f e .  

An i n t r o d u c t o r y  speech was g iven  by M r .  Ahmsd Hnm<n, t h e  Vice-Chancellor 

of t h e  West Pak i s t an  University of Engineering and Technology i n  Lahore. He 

noted t h a t  i t  was t h e  hope and conviction of 311 good men t h a t  the  environment 

could  be c o n t r o l l e d  adequa te ly  through proper  sanitation s o  as t o  mlke urban- 

i z e d  a r e a s  a  proper  p l ace  I n  whlch t o  l i v e .  M r  Hasan acknowledged t h e  

h e a l t h  problems caused by eco log i ca l  i m b a l ~ n c e s  t h a t  hsve been c r e a t e d  i n  

t h e  more developed c o u n t r i e s  of t h e  world through urbanization and indus t r i a - .  

l i z a t  ion. 

D r  A,H. Taba, NRO Dlrcctnr,  3'2,  p v e  3 b r i (  f  address  I n  l~ihich he 

s t r e s s e d  t h e  needs f o r  t h e  candour by t h e  p a r t l c i p z n t s  o f  such a Seminar 

i n  d e a l i n g  wlth problems wlthln  t he  Eas te rn  Mediterranean Regxon 2nd i n  

s eek lng  p o s s i b l e  solutions, He no ted  a l s o  t h a t  a  number of member c o u n t r i e s  

were proceeding t o  t ake  s t e p s  f o r  a thorough s t u g y  of t h e  maJor problems 

of s a n i t a t i o n  i n  some of t h e  r a p l d l y  u rban iz ing  a r ea s .  Dr Taba c a l l e d  f o r  

t h e  forrnulatlon of comprehensive programmes withxn each n a t l o n a l  development 

p l a n  whlch would u t l l l z e  a l l  available re sou rce s  effectively and e f f i c i e n t l y .  
. - 

The Seminar was opened o f f i c i a l l y  by Lt, G e n e r d  M. A t t i q u r  Rahman, 

Governor of t h e  Punjab, l iest  P a k ~ s t a n ,  who made t he  Inaugura l  address.  

H e  noted t h a t  one of t he  major problems f ac ing  t he  world I n  which we l i v e  
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is  uncon t ro l l ed  urbanization. Lt. General  A t t i qu r  Rahman acknowledged t h a t  

t h e  s u r v i v a l  of mank~nd depends i n  p a r t  upon t h e  r e c o g n i t i o n  of  the  ba s i c  

i s s u e s  of environmental  h e a l t h  and t h e  development and implementation of 

programmes t o  reduce t h e  p o t e n t i a l  hazards  from environmental  po l l u t an t s .  

He T e l t  t h a t  f u t u r e  a c t l o n  would n e c e s s ~ t a t e  t h e  coord ina t ion  of a l l  

pub l ic  po l l cxes  r e l a t l n g  t o  i n d u s t r i ~ l i z n t i o n ,  a g r x c u l t u r e ,  power, energy 

and development of t r a n s p o r t  and t h e  use of n a t u r a l  resources .  

A f t e r  t h e  openlng ceremony, t h e  fol lowing o f f i c e r s  were e l ec t ed :  

D r  M. Is lam Sheikh 

Professor ,  Pub l l c  Hea l th  Fhgineer lng 

Liest Pak is tan  University of Engineerxng 

and Technology, Lahore, Pak ls tan  

D r  R.A,A, Gomaa 

Sec re t a ry  General ,  Heal th  Se rv i ce s  

Supreme Councll,  Min is t ry  of Publ ic  

Heal th ,  Cairo,  Egypt 

M r  V. Babazade Khamnei 

Deputy D i r ec to r ,  General  Environmental 

Heal th  Department, and Director, 

A i r  P o l l u t i o n  Cont ro l  and Occupat ional  

Heal th  Department, Minxstry o f  Heal th ,  

Teheran, I r a n  

Chairman 

Vice-Chairman 

Rapporteur 

The P rov i s iona l  Agenda was aZIopted by t h e  participants and t h e  Programme 

of 'ork  mas o u t l i n e d  by  !>r L.J. Lovelace,  UZO Rer iona l  mdviser on hvxronmenta l  

I!e-?lth, EHR, who then in t roduced  t h e  %!I0 Consul tant ,  !lr F.I. Jacockc, and 

WHO Temporary Advisers,  P ro fe s so r  E,W. Mood and M r  R. Casnnueva. 

I V  METHODS OF THE SEMINAR 

The methods o f  t h z s  Seminar Involved t he  p r epa ra t i on  and p r e s e n t a t i o n  

of twelve papers  on t h e  S~fre-ni%?%c =&&malogfcaf and admhie ta -a t ; iveaepec t s  

of s a n i t a t i o n  problems of r a p i d  u rban iea t ion .  The p r e s e n t a t i o n  of each 

paper  was followed by comments from t h e  p a r t i c i p a n t s .  Borne of  t h e  b a s i c  

documents were s e n t  t o  each pa r txc ipan t  i n  advance of t h e  meeting i n  o rde r  
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t o  a f f o r d  them rin opportunity t o  read  and s t u d y  t h e s e  papers  p r i o r  t o  t h e  

convening of t he  Semlnnr. Out l lnes  of o t h e r  papers were a l s o  provided t o  

t h e  p a r t i c i p a n t s  i n  ndvance of t h e  sess ions .  A l lst  of t h e  documents which 

were made a v a i l a b l e  t o  a l l  p a r t l c x p a n t s  p rxo r  t o  t h e  meeting may be found I n  

Annex 111. A summary of each paper and of t h e  d i e  u s s lons  t h a t  followed 

c o n s t i t u t e  P a r t  I1 of  t h i s  r epo r t .  

To supplement t h e  mn te r i a l  cont3ined i n  t he  prepared papers  and 

outlines, many a d d i t i o n a l  p u b l l c a t l o n s  were zade a v a i l a b l e  t o  t he  p a r t i c l p a n t s .  

A list of  t h e s e  documents appears  a s  Annex -IV. A worklng l i b r a r y  o f  o t h e r  

p e r t a i n i n g  m e t e r i a l  was ava i l ab l e .  To s u p y l - v a t  t h t  ' I - ~ u s s l o n s  s ~ v ~ r ? J .  



P A R T  I1 

SUMMARY OF PRSEWTATIONS 

SUMMARY OF FIRST DAY PROCESDINGS - THURSDAY 7 OCTOBER 1971 

URBANIZATION AKD EEL ZTLD HZALTH PROBLSMS 

by M r  F.A. Jacocks,  WHO Consul tant  

Man has  made ill use of t he  e a r t h ,  Exploding populations t o g e t h e r  

wl th  urban crowding, ~ n d u s t r l ~ l  expansion and uncont ro l led  u s e  of t echnolog ic  

?evelopments has  t h r ea t ened  man's f u t u r e  e x i s t e n c e  on epr th .  Man is 

responsible c h i e f l y  f o r  c r e n t l n g  t h e s e  problems and i t  1s h i s  cluty t o  t ~ k ~  

ouch a c t l o n s  a s  w i l l  a t  l e a s t  main ta in  t h e  envlronment I n  ~ t s  p re sen t  

condition. Even t h i s ,  due t o  t he  a n t l c l p n t e d  p o p u l ~ t l o n  measures, over t h e  

next  twenty-five y e a r s ,  w l l l  produce cone i t l ons  cons iderzb ly  worse than t hey  

a r e  today. 

Human l x f e  ha s  been a f f e c t e d  by the  s t r e s s  of  urbanized, i n d u s t r i a l  

environment and t h e  methods t h a t  man has  employed t o  degrade h i s  environment. 

Some of p r e sen t  p o l l u t a n t s  of t he  environment could  have a  marked e f f e c t  on 

f u t u r e  generations. From c u r r e n t  dat-t ,  it is c l e a r  t h a t  environmental  

degradatron is n o t  a l o c a l l z e d  i s s u e  but  is indeed world-wlde I n  scope. 

Camgents by t h e  au tho r  a l s o  demonstrated t h a t  i t  is h lgh ly  undes l r ab i e  

t o  3 t t a c k  t he se  problems on a categorical b a s i s ,  i . e .  isolation of  n problem 

and Independent a c t i on .  Most I n f luences  o r  a c t l o n s  a f f e c t  o t h e r  a c t l ons .  

The envlronment, as n  whole, c o n s l s t s  of ~ n t e r r e l n t e d ,  l n t e r l c t l n g  and xn te r -  

dependent pa r t s .  An urban a r e a  1s r e a l l y  n system of  many sub-systems and 

whlle each sub-system may be s t u d i e d  Independent ly  and changes proposed, it 
- 

is ~ m p o r t s n t  t o  acknowledge t h e  e f f e c t  o f  change of  a s i n g l e  sub-system upon 

t h e  t o t a l  system. Although we a r e  considering h e r e  the  e f f e c t s  o f  u rban i za t i on  

a s  they r e l a t e  t o  the  c r e a t r o n  of s a n l t a t l o n  problems, we must n o t  l o s e  s i g h t  

of t h e  economxcs, s o c l a l ,  cu l tu ra l ,  and ~ m l c n l  c h a r a c t e r + s t a c s  o f  t h e  

t a r g e t  a rea .  'le must recognize t h s t  t h e r e  u s u a l l y  will be trade o f f s  s i n c e  



n c  urban a r e a  i s  s o  f o r t u n z t e  f i n a n c i a l l y  a s  t o  be a b l e  t o  c o r r e c t  a l l  

d e f e c t s  sxmultaneously. t9 f u r t h e r  cons ide ra t l on  is t h a t  t o  concen t r a t e  on 

c o r r e c t i n g  a  s i n g l e  d e f e c t  could p o s s i b l e  a c c e l e r a t e  t he  degrada t ion  of t h e  

t o t a l  environment. 

It is  recommende? t h z t  cons ide ra t l on  be glven t o  t he  use  of mathematical  

i n t e r r e l a t i o n s h i p s  i n  t he  t o t a l  environment ( s o c i a l ,  c u l t u r a l ,  economic, 

phys i ca l ,  as wel l  as man himself). T h ~ s  is a rnethoc? i n  determining t h e  

b e s t  pos s ib l e  environment f o r  the  wel l -belng of man. 

Concluding remarks i n l i c a t e d  t h l t  many mis takes  have been maZe i n  t h e  

pas t .  Seminars such a s  t h l s  should s e rve  t o  e l i m i n a t i n g  t h e  r e p e a t i n g  of 

t h e s e  mistakes. 

DISCUSSION 

Thc c o s t  of a b a t i n g  pollution i n  developing c o u n t r i e s  w i l l  be g r e a t ,  

however, i f  a c t i o n  1s i n i t i a t e d  e a r l y  t he  u l t i m s t e  c o s t  coul?  be s u b s t a n t i a l l y  

l e s s .  This w i l l  be p a r t i c u l a r l y  t r u e  i n  t h o s e  c o u n t r i e s  now undergoing 

r a p i d  urbanxzation.  

A p r i s t i n e  environment and h igh ly  i n d u s t r i ~ l  and urbanized s o c i e t i e s  a r e  

incompatible. In  formulating s o l u t i c n s  t o  s p e c i f i c  problems of environmental  

p o l l u t i o n ,  c o n s i d e r s t i o n  must be given t o  t h e  cos t -bene f i t  r a t i o s .  

Obtaining s u f f i c i e n t  f u n h  t o  provide 2 1 1  t h e  e s s e n t i a l  sanitation 

s e r v i c e s  f o r  t h e  irn~rovement o f  t h e  envircnmcnt w i th in  the  decaying co re s  of 

o l d  c i t i e s  is f l n a n c l a l l y  i n f e n s i b l a .  Heal th  educa t ion  and mot iva t ion  of 

t h e  people may be a so lu t i on .  It IS necessa ry  t o  convince people t h a t  

p o l l u t i o n  of  t he  environment causes  many problems some of  which e f f e c t  h e a l t h  

d e t r i m e n t a l l y  and a r e  c o s t l y  t o  c o r r e c t ,  bu t  t h a t  sanitation s e r v i c e s  and 

f a c i l i t i e s  a r e  worth t h e  cos t .  

In  t h e  Sudan considerable e f f o r t  has  been expended t o  improve cond i t i ons  

i n  r u r e l  a r e a s  i n  a n  endeavour t o  reduce t h e  migrat ion of  people t o  urban 

a r e a s .  I n  Pak is tan  s i m i l a r  e f f o r t s  have been made through t h e  implementation 

O f a n n l l c v n Q n t  wbietr -moludes t h e  - p r o v i s i o l ? - a f m d e g r m t e  

and s a f e  supply  of clrlnkxng water ,  e f f e c t i v e  d ra lnage  ?nd xrnproved r u r n l  h e a l t h  



s e r v i c e s  wxth some f i n a n c i a l  a s s i s t a n c e  from UNICEF, This ha s  p a r t i a l l y  

stemmed t h e  urban migra t ion  and some i n d u s t r i e s  have decided t o  l o c a t e  I n  

r u r a l  a r e a s  the reby  sccurxng a  b e t t e r  economic basxs f o r  t h e s e  a reas .  

ques t i on  was r a i s e d  a s  t o  t h e  f e a s i b i l i t y  o f  reduc ing  p re sen t  

p o l l u t i o n  by engineerxng methods. There was a  consensus of op in ion  t h a t  

p r e s e n t  degree of p o l l u t i o n  c7n be reduced s u b s t a n t i a l l y  bu t  i t  would no t  

be p o s s i b l e  t o  c r e a t e  n p r x s t l n e  environment. However, a more h e a l t h f u l  

environment could  be c r e a t e d  through t he  e f f e c t i v e  x p p l i c a t i o n  of p r e sen t  

technolagy without excessive c o s t s  and inconvenience of t h e  people. 

SUMMARY OF SL'COND DAY PROCEEDINGS - WIDAY 8 OCTOBER 1971 

ENVIRON!:ENTIIL HEALTH PROGRAtfK3 OF ]'iff0 A S  RELATED TO URBAN DEVELOPNTNT - 
Presented by M r  L. J. Lovelace,  :;%I0 Regxonal Adviser,  ZliR 

Considerable  I n t e r e s t  has  been and is being dxsplayed by t h e  ~ t ~ o r l d  

Heal th  Organizat ion i n  p ronot ing  and s t i m u l a t i n g  nation-wlde environmental  

h e a l t h  a c t i v i t i e s  i n  member c o u n t r i e s  with emphasxs on urban a r e a s  where 

s a n i t a t i o n  problems t end  t o  be more a c u t e ,  n o t a b l y  i n  congested zones owing 

i n t e r  a l x n  t o  r a p i d  u rban i za t i on  and i n d u s t r i a l i z a t i o n  and t h e  consequent 

i n c r e a s i n g  flow of  people towards c i t i e s .  

Kore a t t e n t i o n  is given accordingly t o  such a r e a s  and e f f o r t s  a r e  

be ing  made t o  meet environmental h e a l t h  requirements  whlch i n  t h i s  Region, 

r e l a t e  mainly t o  water  s u p p l i e s ,  l i q u i d  and s o l i d  wastes d i s p o s a l ,  a i r  

p o l l u t i o n  c o n t r o l  and t h e  organxzat ion of s a n i t a t i o n  s e r v i c e s .  

I k t e r  Supp l i e s  

I n  l l n e  wi th  a number of recornrnendatlons by v a r i o u s  World Heal th  

Assemblies, and a s  p a r t  of t h e  UN Second Developaent Decade Programme, 

s p e c i f i c  t a r g e t s  were s e t  up by t h i s  Organ iza t ion ,  as fol lows:  

- 4& of all urban popula t ions  t o  be supp l i ed  wl th  safe water  i n  
house o r  cour tyard  ( p r e s e n t  p o s i t i o n  25%) 

- t h e  remaining 60% of urban popula t ion  t o  have a c c e s s  t o  s a f e  
water from s tandpipes .  



I n  t h i s  Region t h e  number o f  pe r sons  r e s i d i n g  i n  c i t x e s  is 45 m i l l i o n s  

and i t  1s expec ted  t h n t  a x o t h e r  45 m i l l i o n s  more ~ 1 1 1 1  be added by 1980. 

The proposed wa te r  s u p p l y  programme w l l l  r e q u l r e  a b o u t  US $ 7.5 b i l l l o n  f o r  

implementa t ion  ( f o r  t h e  whole wor ld)  i n c l u d i n g  a b o u t  US $ 800 m l l l i o n  f o r  

t h e  E a s t e r n  l ' e d l t e r r a n e a n  Reglon. 

I 'HO 1s most w l l l i n g  t o  p rov ide  t e c h n i c a l  z s s l s t a n c e  I n  r e s p e c t  o f  this 

programme, s p e c i a l l y  i n  t h e  f o r m u l a t i o n  o f  m a s t e r  p l a n s  and f e n s i b l l l t y  

s t u d i e s  which may s e r v e  a s  a b a s i s  f o r  o b t a i n i n g  l o a n s  from banking ~ n s t i t u -  

t i o n s  wi th  a n e w  t o  execution. These s t u d i e s  a r e  u s u a l l y  c a r r i e d  o u t  w i t h l n  

t h e  UNDP/SF programme. I n  t h l s  Reglon two i m p o r t a n t  p r o j e c t s  a r e  p r e s e n t l y  

b e l n g  implemented unc'er UNDP/SF financing wi th  i fHO a c t l n g  a s  e x e c u t i n g  agency:  

a p r o j e c t  I n  Yemen f o r  t h e  w a t e r  s u p p l y  f o r  S a n a l a  and Hodeida; 7ne s c h e n e  

i n  i i fghan i s t an  f o r  t h e  s u p p l y  o f  w a t e r  t c  Kabul. I n  a d d i t l o n  n a t i ~ n - - ~ v i d e  

schemes a r e  c a r r i e d  o u t  i n  Yemen, P a k l s t a n  and E t h i o p l a  where n number of  

wa te r  s u p p l i e s  have been des lgned  and c o n s t r u c t e d .  It is a l s o  p lanned  t h a t  

e x t e n s i v e  t e c h n i c s 1  a s s i s t a n c e  will be g i v e n  s h o r t l y  t o  E ~ S ~  Pakistan. 

Mention s h o u l d  be made t h n t  t h i s  O r g a n l z z t l o n  1s v e r y  much i n t e r e s t e d  I n  

r e s e a r c h  w i t h  a view t o  f i n d i n g  s o l u t i o n s  t o  t h e  s p e c l a l  problems of  

developing c o u n t r i e s .  Thls  r e l a t e s  t o  r e d u c i n g  c o s t s  o f  c o n s t r u c t x o n  and 

o p e r a t i o n  o f  waterworks,  t o  ~ n p r o v i n g  t h e  e f f i c i e n c y  o f  management and  

encourag ing  t h e  provision o f  b e t t e r  water  s u p p l i e s  t o  s e r v e  l a r g e r  number o f  

peop le  a t  a  p r l c e  t h e y  can  a f f o r d .  To t h n t  e f f e c t  QO h a s  r e q u e s t e d  t h e  

a s s i s t a n c e  of f o u r  u n i v e r s i t i e s  i n  t h i s  Reglon,  namely i n  I r a n ,  I s r a e l ,  Sudan 

and Egypt ,  t o  a c t  as collaborating institutions t o  t h e  ':'I10 International 

Reference  Centrti  f o r  Comnunlty h t e r  Supply a t  The Hague, Ne the r l ands .  

Wastes D i s p o s a l  

The governments  o f  t h i s  Reglon a r e  now g e t t l n g  more c ~ n c e r n e d  a b o u t  

t h e  potentially v a s t  a r r a y  o f  endemic d l s e a s e s  whlch may be caused by was tes  

u n l e s s  t h e y  a r e  a d e q u a t e l y  dxsposed o f .  I n  f a c t  I n  t h e  c o u n t r i e s  c f  t h l s  

Region,  sewage t r e a t m e n t  p l a n t s  s r e  o f t e n  l i n i t e d  I n  e x t e n t  and capacity. 

~ = k ~ ~ - v b & -  ~ ~ e n t e s  p r o b l e n s  8 f  we%r p o l l u t l c q ,  

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

a n  imminent t h r e a t  t c  t h e  h e n l t h f u l  2nd economlc development o f  a communxty. 



It is  encouraging however t o  no te  t h a t  many menber c o u n t r i e s  now hnve 

taken s t e p s  t o  s t u d y  t he se  problems more c a r e f u l l y  and a r e  developing p lans  

t o  so lve  them, For example, an l n p o r t a n t  Spec i a l  Fund P r o j e c t  is bexng 

xmplemented I n  I r a n  f o r  sewerage and drainage f a c l l l t i e s  f o r  Teheran. I n  

Lebanon 3 r eques t  h a s  been o f f l c l a l l y  submitted by t h a t  Government t o  UNDP 

f o r  consideration. This p r o j e c t  covers  waste-water and s o l i d  waste d l s p o s a l  

s t u d i e s  f o r  t h e  whole of Lebanon. 

I n  t he  f i e l d  o f  so lxd  wastes ,  I n t e r e s t  ha s  been d i sp l ayed  by some 

governments, i n  particular Llbya and Tunis ia ,  where 'EIO as sxs t ance  is being 

granted t o  them. T h ~ s  awareness IS, i n  p a r t ,  t h e  r e s u l t  o f  t h e  SdH0-sponsor~d 

course  on t h e  c c l l e c t l o n  and d i s p o s a l  of s o l i d  wastes h e l d  I n  1968 in Danascus, 

S y r i a ,  f o r  engxneers from twelve EIIR c c u n t r i e s .  

A s  r ega rds  r e sea rch ,  t h e  Publ ic  Heal th  I n s t i t u t e  o f  Teheran, I r a n ,  ha s  

a l r e a d y  been designated a s  a c o l l a b o r a t i n g  z n s t i t u t i o n ,  a long  with  nany o t h e r s  

i n  o t h e r  r e g l o n s ,  t o  asslst t he  :!HO I n t e r n a t i o n a l  Reference Centre f o r  Vastes 

Disposal  which was s e t  up i n  Dubendorf, nea r  Zurich, Switzer land.  

&vlronmental  P o l l u t i o n  

The gradua l  development of t h e  water  c a r r i a g e  system f o r  human wastes 

ha s  a t  t he  same tlme brought about ,  xn t h l s  Region, some problems o f  s t r e a n  and 

c o a s t a l  p o l l u t l o n  due mainly t o  t h e  f a c t  t h a t  municipal sewage e f f l u e n t s  a r e  

o f t e n  n o t  t r e a t e d  rr s o n e t l n e  s u b j e c t e d  only  t o  p re l iminary  t reatment .  So 

f a r  VHO c o n s u l t a n t s  hsve been provided t o  seven c o u n t r i e s  o f  t h e  Eas te rn  

Faediterranean Region a s s i s t z n c e  i n  survey ing  and a s s e s s i n g  t he  situations. 

Relevant recommendations hnve been made and s t ream and e f f l u e n t  s t anda rds  

have been propcsed. It is intended t h a t  t he se  programmes w i l l  c on t i nue  and 

t h a t  a seminar on water  p o l l u t l o n  w i l l  be convened by ENRO next  year  t o  

d i s c u s s  t h e  problems of t h i s  Reglon, 

A s  r egards  a i r  p o l l u t l o n  problems, t h e r e  are no a c u t e  s i t u a t i o n s  i n  this 

Reglon, except  perhaps i n  l l m i t e d  a r e a s  o r  i n  a few bag c i t l e s .  ';?I0 

c c n s u l t a n t s  have been provided t o  f o u r  c o u n t r i e s  a l r e a d y ,  i . e ,  Kuwait, 

Lebanon, Cyprus and I r a n  and a s s x s d  ~sm&~an..ta.lr% 

a n o t h e r  c o n s u l t a n t s h i p  i a  be lng  a r range$  f ~ r  I r an .  



I n  1969 t h e  Reglonal  O f f i c e  f o r  t h e  E a s t e r n  I l ed l t e r rnnean  convened i n  

Teheran a Seminar cn ~?i r  P o l l u t i m  C o n t r c l  I n  which some of t h e s e  q u e s t i o n s  

were d i scussed .  E igh teen  c c u n t r l e s  were r e p r e s e n t e d .  

It i s  very  l l k e l y  t h a t  t h e  i n t e r e s t  r,f l'ember S t a t e s  i n  Envzronmental 

P o l l u t i o n  w l l l  I n c r e a s e  a s  a r e s u l t  of  p r e s e n t  development t r e n d s ,  s p e c i a l l y  

i n  m e t r o p o l i t a n  a r e a s .  It is a n t i c i p a t e d  t h 3 t  t h e  h e l p  c f  t h e  Organ izz t i cn  

w i l l  be sough t  more o f t e n  i n  t h e  coming years .  

S a n i t a t i o n   service^ 

It 1s s n t l s f y i n g  t o  n o t e  t h a t  s a n i t a t i o n  s e r v i c e s  a r e  ncw being g lven  

g r e a t e r  c o n s i d e r a t i o n  not  only  I n  h e a l t h  progranmes bu t  i n  n a t i o n a l  develop- 

ment p l a n s  a s  well.  S ince  t h e  implementa t ion o f  such  programmes presupposes  

t h e  e x i s t e n c e  of an  i n f r a s t r u c t u r e  capab le  of  conduc t ing  e f f e c t i v e  planning, 

i t  h a s  bean foun? e d v i s a b l e  bc th  by menber c c u n t r i e s  and t h i s  Organ lza t lon  t o  

promcte t h e  developnent  and/or s t r e n g t h e n i n g  - f  environmenta l  h e a l t h  s e r v i c e s  

wl th  a view t o  s t i m u l c \ t l n g  environmentnl  h e a l t h  a c t i v i t i e s  ?nd a l s o  t o  

a d v i s i n g  o t h e r  government a g e n c i e s  concarned with s a n i t a r y  e n g i n e e r i n g  works. 

So f a r  aclvisory s e r v l c e s  have been c r  a r e  be ing  given by :HO i n  t h i s  

f i e l d  t o  most of  t h e  c o u n t r i e s  of  t h i s  Bepion. In  a d e l t i o n  :llHO h a s  he lped  

i n  t h e  promotion and 8evelopment nf t r ~ i n i n g  c c u r s e s  and t h e  g r a n t l n g  of  

f e l lowsh ips .  

I n  l l n e  wi th  t h i s  prcgramme and owlng t o  t h e  need f o r  French-speaking 

engineers I n  a number of  r e g i q n s ,  '"HO h a s  helped establish i n  Rabat ,  with 

t h e  a s s i s t a n c e  of t h e  Government of l o r o c c o ,  a S a n i t a r y  Engineerrng Centre.  

Two e n g i n e e r s  of  t h i s  Region a r e  ncw s t u d y l n g  i n  Rabat and a n o t h e r  one h a s  

ccmpleted one-year pas t -g radua te  s t u d i e s .  

The t r a l n i n g  o f  sanitarians c o n t i n u e s  t o  be a n  important element of most 

f i e l d  p r o j e c t s  of e n v l r o n n e n t a l  h e a l t h  2nd b a s i c  h e a l t h  s e r v i c e s ,  I n  t h i s  

Region ' 8 0 - a s s i s t e d  s a n i t a t i o n  c o u r s c s  a r e  be ing  g i v e n  i n  t e n  c - u n t r i e s .  It 

i s  f e l t  t h a t  t h r s  e f f o r t  is j u s t i f i e d  and needs t o  be expanded. 

Conclusion 

CKRO -taks+.-wurt hlgh  p r i o r i t y  t o  ezwaronmental 

h e a l t h  prcgrammes i n  particular t h o s e  ccncerned wi th  water  s u p p l y  and s a n i t a -  

t i o n  s e r v i c c s .  It 1s t h ~ u g h t  t h a t  s t r r n g e r  emphasis s h ~ u l d  now be g i v e n  t o  



o t h e r  environmental  h e a l t h  a c t i v i t i e s  such a s  wastewater t r e a tmen t s ,  s o l i d  

waste d i s p o s a l ,  housing and urban planning.  

Increased a t t e n t i o n  should a l s o  be given by h e a l t h  ministries t o  g ive  

environmental  h e a l t h  a c t i v i t i e s  a  h igher  p r i o r i t y  i n  n a t l o n a l  planning,  

Cdequate appropriation of funds should be made f o r  b a s i c  s a n i t a r y  engineering 

works which a r e  c r i t i c a l l y  needed i n  many places.  It should be r e a l l z e d  

t h a t  ' i n  the  long  run ,  poor s a n i t a t i o n  is more expensive  than good s a n i t a t i o n ' .  

SUMFGRY O F  THIRD DAY PROCTZDINGS - SATURDAY 9 OCTOBER 1971 

PLANNING O F  METROPOLITriN AREAS AND NEIL' TOlINS 

By P ro fe s so r  E. 'I. Nood, "JHO Temporary Adviser 

The s o l u t i o n  of  many sanitation problems of r a p i d  u rban i za t i on  r e q u i r e  

t h e  a p p l i c a t i o n  of t h e  p rocess  of met ropol i t an  p lann ing  which should be 

comprehensive and should t ake  i n t o  account  t h e  s p e c i a l  c i rcumstances ,  r e q u i r e -  

ments and r e sou rce s  of t h e  met ropol i t an  area .  

Planning is  a process  on an evo lu t i ona ry  continuum t h a t  may be def ined  

as a  "model of an in tended  f u t u r e  s i t u a t i o n f '  and c o n s l s t s  of a  "programme of 

a c t i o n w  which d e l i n e a t e s  implementation measures. Comprehensive met ropol i t an  

o r  new town planning u s u a l l y  c o n s i s t s  o f  t h e  t h r e e  b a s i c  elements as fo l lows :  

1. Economic Planning,  which g e n e r a l l y  i nvo lves  t h e  u t i l i z a t i o n  of 

a v a i l a b l e  economic r e sou rce s  t o  ach ieve  a  d e s i r e d  p r o d u c t i v i t y  goal .  

2. Location Planning, which u s u a l l y  c o n s i s t s  of t h e  grouping of v a r l o u s  

land-use a c t i v i t i e s  and of a s s i g n i n g  t hose  groups t o  s p e c i f i c  a r e a s  

o r  d i s t r i c t s .  

3 .  Phys l ca l  Planning,  which de s rgna t e s  t he  use  o r  u se s  t o  which l a n d  

should placed. ( I ~ e t r o p o l i t a n  p lann ing  t ends  t o  be p r imnr i l y  

phys l ca l  planning. ) 

Planning should be conducted a t  a l l  l e v e l s  o f  government 5.e. n a t i o n a l ,  

r e g i o n a l  and urban l e v e l s .  

These a r e  t h r e e  b a s i c  phases of p lann ing  t h a t  should be followed 

s e q u e n t i a l l y  a s  fol lows:  

1. Determination of  g o a l s  and gene ra l  ob j ec t i ve s .  

2. Data c o l l e c t i o n  and r e s e a r c h  

3. Plan p r epa ra t i on  and programming. 



Every p lan  document should f u l f ~ l l  s l x  fundamentals  namely : 

1- The plan  snould be comprehendvc. 

2- The p lan  should be long-range m c h a r a c t e r .  

3- The plan  should be g e n e r a l .  

4- The plan should f o c u s  on physica l  dwelopment. 

5- The plan s h o d d  r e l a t e  physical deslgn p roposa l s  t o  

conmunlty g o a l s  and s o c l a l  and e c o n o u c  p o l l c l e s .  

6- Tne p lan  should be flrst a pol icy  ins t rument ,  and second 

a technical ~ n s t r u m c n t  . 
&vimnmenta l  h e a l t h  p lanning should I n c l u d e  c o n a d e r a t l o n  of t h e  

a t t a inment  o f  t h e  fol lowing objectives : 

O b ~ e c t l v e  1 Prevent ion and cont m l  of t r a n a i l s s o n  of l n f  e c t i o u s  
agents .  

O b j e c t l v e  2 Prevent lon and cont m l  of hwnan exposure t o  c h e m c a l s  

t h a t  a r e  o r  may be hazardous t o  human h e a l t h .  

O b ~ e c t l v e  3 Prevention and control  of human exposure t o  p h y n c d  

f o r c e s  and a g e n t s  t h a t  a r e  o r  may be hazardous  t o  

human h e a l t h .  

Objec t lve  4 Preven t lon  and oon t ro l  of t h o s e  b l o l o g l c a l ,  chemical 

o r  phys lca l  conil l t lons,  f o r c e s  and agenks t h a t  cause 

o r  may cause  anx ie ty .  

Objcc t lve  5 Promotion o r  enhancement of phys ica l  well-being. 

Objec t lve  6 Promotion o r  ennancement of s o c l a l  wel l -be~ng.  

Envlrcnmcntal h e a l t h  l s s u e s  t h a t  should be c o n a d z r e d  i n  metro- 

p o l l t a n  p lanning a r e  a s  f o l l o w s  : 

- - 
2i- 

1 li- 

1 V -  

V - 
vl- 

TL i- 

vlli- 

1 x- 

x- 

\\)at e r  Supply. 

Sanitary v a s t e  CLsposal ( ~ n s t e  v a t e r  and human e x c r e t a ) .  

Drainage of  s t o m  vrater. 

S o l l d  m s t e s  and l a n d  p o l l u t i o n .  

h r  p o l l u t i o n .  

I o m z l n g  n d l a t r o n .  

Housing and open spaces .  

Pub l lc  Heal th  E s t a b l l  shment s (hospitals, c l l m c s ,  e t c . )  

Vec to r  cont  ml. 

Noise and vibration. 

Envlronmentnl h e a l t k  c r l t e n a  as def ined  by varxous  THO exper t  

Gomut tees ,  s c l e n t l f l c  groups, s e m n a r s ,  e t c .  may be found m 
Appendix I. 



S T W A R Y  OF DISCUSSION 

!he methods lnvolved I n  developing na t lona l  g o a l s  and ob jec t ives  

were discussed. There was genera l  agreement t h a t  I n  t h e  developing 

countries na t lonz l  goa l s  and objectives, and t h e r e f o r e  na t iona l  

planmng, should r e l a t e  p n m b n l y  t o  economc g o a l s  just a s  i s  t h e  

practice I n  t h e  more developed countries.  It was general ly  agreed t h a t  

d e f ~  n i t l o n  of goa l s  and ob jec t ives  should normally precede collection 

of data  I n  order  t h a t  only per t inent  mater ia l  be gathered, however, 

it was ecknowledged t h a t  j n some of t h e  developing count l res  t h e r e  1 s  

lnsu f f l c i en t  f a c t s  an hand of na tu ra l  resources,  e t  c. a s  t o  provlde a 
base f o r  econonlc p l a m n g .  I n  those cases, a n  inventory of a l l  
n a t u r a l  resources  should be made a s  qmckly a s  p r a c t i c a l  t o  provide a 

basis f o r  na t lona l  goal set'tlng and na t lona l  economic planrung. Theae 

s t e p s  s e a  necessary i f  reglonal  and l o c a l  planmng i s  t o  be a b l e  t o  

cope vdth t h e  conccmmitent s r u t a t l o n  problems of  rapxd u rban iza t~on .  

I t  was noted t h a t  before any p lans  f o r  change a r e  implwnented, 

1% i s  des i rab le  t o  gt publxc reac t lon  t o  t h e  proposed changes. There 

have been numerous cases  I n  both t h e  mre developed countmes and I n  

t h e  developing coun t r i e s  where considerable funds have been expended 

f o r  a n  environmental change that should improve t h e  tend  of t h e  h e a l t h  

of  t h e  people, but whlch were r e j ec t ed  by t h e  publ lc  as t h e  change 

Cnd not f u l f i l l  a basic need o r  d id  not confom n t h  a stanchng 

t r a d l t l o n .  

The discussion confumed t h e  f a c t  t h a t  planning at a l l  l e v e l s  of 

government rn s a c o n t m u n g  process and t h a t  agencles  of government 

should be established t o  conduct t h i s  activity. Then planmng agencles  

a r e  established, p a r t l c u l a r l y  a t  t h e  reglonal and l o c a l  l e v e l s  of 

government t h e r e  should be confade r a b l e  publlc h e a l t h  engineering and 

s a t n t a t l o n  ~ n p u t .  T h s  input 1s p a r t l c u l a r l y  ~ m p o r t ~ t  i n  deallng 

mith problfms of r ap id  urbanization. Tradl t icna l ly ,  planners have 

concerned themselves p n m a n l y  m t h  land-use plannlng and have ignored 

many of t h e  f a c t o r s  t h a t  a r e  im: k2nt  I n  t h e  c rea t ion  of a more 

sanitary and more h e a l t h f u l  environment . 
There was a general  consensus of o p ~ n i o n  t h a t  publlc hea l th  

m r k e r s ,  p a r t l c u l a r l y  san i t a ry  engxneers and h e a l t h  adrmni&rators,  

become more f a m i l i a r  m t h  and more involved I n  t h e  planning process. 

Simxlarly,  planners  should become more knowledgeable about public 
. _--I__ - 

bsaft;Ea-f-e a rea ,  partTEGdarly those  concerning san i ta t ion .  

Ways and means should be sought t o  l r n t i a t e  and s u s t m n  dialogue 

between planners  and publ ic  hea l th  workers. 



APPENDIX I 

ENVIEOllElENTAL HEALTH CRITERIA- FOR URBAN PL!INNIWG 

1. C r r t e r l a  f o r  Urban Water Supplx 

a )  Urben water s u p p l l e s  should be contmuous ,  adequate  and sa fe ,  

and should have sufficient pressure .  

b)  Urban water  s u p p l l e s  should meet a t  l e a s t  t h e  s t a n d a r d s  

s p e c l f l e d  I n  t h e  c u r r e n t  e d i t l o n  of t h e  I n t e m a t i o n a l  S t a n d a r d s  

f o r  D n n k l r g  Water recommended by WHO. 

c )  Adequate s u p p l l e s  o f  po tab le  and p a l a t a b l e  m t e r  shou ld  be 

provlded f o r  t h e  domestlc use  of  every inhabitant o f  t h e  

urban a r e a ,  

d )  S u f f l c l e n t  wafer  m t h  adequate  p r e s s u r e  should be made 

available f o r  f i r e  services. 

2. C n t a n a  f o r  Waste Water Systems 

a) Sewerage systems, sewage t r e a t n e n t  f a c x l i t r e s  and adequate 

storm wat c r  d r a l n a g e  should be provlded I n  urban a r e a s .  

b) Sewage t r ea tment  f a c l l l t i e s  should be adequate t o  p e r m t  

subsequent u s e s  o f  r ece lv lng  bod les  of water.  

c )  Adequate d r a n a g e  of s t o r n  water should  be provlded I n  

urban a r e a s  as t o  prevent  l o  c a l l z e d  f l o o & n g .  

3 .  C n t  e r i a  f o r  Urban-Area Vat e r  Resources 

3 )  Water supply, sewerage and d r a ~ i a g e  should be consldered as 

a mt o r  a s  a system and t h e l r  c o o r h n a t e d  plannlng as  an 

~ n t e g r e l  p a r t  of  t h e  met ropo l l t an  p lan .  

b) \Vat e r  supply, sewerage, sewage t r e3 tment  and, where p o s s i b l e ,  

drainage should be consldered a s  a p u b l i c  Lbtl l i ty and 

f l n z n c e d  on a  s e l f - l l q u d a t l n g  bas1 s. 

4. C n t e m a  f o r  S o l l d  Wastes lllanagemcnt 

a )  The s to rage ,  c o l l e c t l o n ,  transpor2; a n d  d l s p o s a l  o f  s o l i d  

was tes  should be consldered a s  u n l t s  o f  a ctystem, each 

~ n t e r - r e l a t e d  t o  t h e  o t h e r .  

b) The s torage ,  c o l l e c t l o n  and t r a n s p o r t  of s o l i d  wastes,  

p z r t l n u l a r l y  garbage,  should be done I n  t h e  most sanitary 

and e f fac iency  way p o s s l b l e  t o  a s s u r e  proper  c o n t r o l  of 

lnf e c t l o u s  m s e a s e s .  

c )  The c o l l e c t l o n  and  t r a n s p o r t  of s o l i d  w s t e s  shou ld  n o t  

cause  trarf l c  cose=lon o r  -Ern-n. 



5. Criteria Concemrvf Land Pol lut lon 

a) S e e p ~ g e  ~ n t o ,  o r  discharge on t h e  e a r t h  surface of chenucals, 

includxng 0 x 1  should not po l lu t e  t h e  s o i l  o r  t h e  gmmd water 

t ab le .  

b) EXcavatlon f o r  sand and g r a v d  and spa11 banks from mning 

operzt  Ions should not c r e s t  c breedlng a r e a s  f o r  l n s e c t  and 

rodents ,  nor  nw sance con&tlons, and should not l n t e r f  ere 

unduly o r  ser iously l l m t  fu tu re  land  use of t h e  sxte .  

c)  Discharge of m d l o a c t ~ v e  materials on t h e  ea r th  sur fece  o r  

b u n a l  of these  m t e r l a l s  I n  t h e  e a r t h ' s  surface should not 

c r ea t e  pot e n t l a l  hazards  t o  present and f u t u r e  generations of 

humans, p l a n t s  o r  anlmal s. 

d )  Land conservatlon p r a c t l c e s  should be developed I n  cooperation 

vmth so l1  conservatlon groups and these  p r a c t l c e s  should be 

made an xntegra l  par t  of t h e  urban plan f o r  solid w a d e  

d l  spo sal . 
6. C n t e r l a  f o r  h r  Pol lu t lon  Control 

a) TXLL ij? t lng  of new towns should be undertaken only  a f t e r  a 

tho ,-o&,h study of l o c a l  topography and meteorology. 

b) 13sw ~ n d ~ ~ t n e s  usxng mat e r l n l s  o r  processes  l l k e l y  t o  produce 

a l r  c o n t a n a n t  s should be so l o  cat  ed as t o  minmi 5e t h e  

e f f e c t s  of a r  po l lu t ion  in t h e  population. 

c) S a t e l l i t e  (dorrmtory) towns should be restricted i n  use of 

pol lutlon-producing f u e l s .  

d) P r o n s l o n  should be made f o r  t h e  development and mazntenance of 

green b e l t s  and open spaces t o  f a c ~ l l t a t e  t h e  d i l u t l o n  and 

d3 sperslon of unavoidable a l r  po l lu t lon .  

e )  Greater use should be made of hydro-electr ic  and nuc lea r  

energy and of n a t u r a l  gas  f o r  ~ n d u s t r x a l  processes and domestlc 

purposes as a means of reduung t h e  po l lu t lon  resulting fmn 

t h e  use of  conventional f o s s i l  f u e l s .  

f )  Greater  use should be made of c e n t r a l  p l a n t s  f o r  t h e  provlslon 

of both heat and  hot  water f o r  e n t l r e  districts. 

g) A s  motor t r anspor t  IS a major source of  po l lu t ion ,  t r a f f i c  

should be planned a s  t o  reduce t h e  l e v e l  of po l lu t lon  fmm 
motor powered vehl  c l e  s I n  realdent  la1 areas. 

7. C n t e r i a  f o r  t h e  Use of Ionzzlng Radiatxon 
- - 

a )  If nuc lear  r e a c t o r s  a r e  t o  be used f o r  t h e  genera t ion  of 

e l e c t n c  energy of  an urban area,  t h e  loca t lon  of such 

r e a c t o r s  should be planneii so t h a t  r ad ia t ion  hazards  t o  t h e  



population experienced through t h e  accidental r e l e a s e  o f  

r a d l o a c t l v e  vrastes l n t o  t h e  a l r ,  w a t e r  and g m m d  m l l  be 

at an a b s o l u t e  minlmm. 

b) Buclear  r e a c t o r s  n o t  used f o r  power p m d u c t l o n  and f a c l l l t i e s  

f o r  t h e  processing o f  r s d ~ o a c t l v e  subs tances  should be l o c a t e d  

i n  remote a r e a s  vath  low p o p u l a t l c n  densities. 

8. C n t e n a  l o r B o u s l n g  a n d o p e n  Space 

a )  R e s l d c n t l a l  a r e a s  should be p r o t e c t e d  a g a l n s t  a l l  s o u r c e s  of 

pollution - mr ,  m t e r  and s o l l .  

b) Condl t lons  I n  r e s l d e n t l a l  a r e a s  should n o t  l f i t e r f e r e  mth t h e  

provision of  sunshine and n a t u r a l  v e ~ i t l l a t l o n .  

c )  P m t e c t l o n  should be a f f o r d e d  a g a i n s t  n o l s e .  

d )  Roads and s t r e e t s  I n  r a s l d e n t l a  a r e a s  should be deslgned t o  

m ~ i i r m z e  accidental I n j u r y  t o  t h e  r e s ~ d e n t s  of t h e  a r e a s .  

e) R e s d e n t l n l  amas should be deslgned as t o  e l l m n a t e  m d e s *  

a b l e  s e g r e g a t i o n  o f  ~ n b v l d u a l s ,  f a n l i e s  and groups  o f  

f a i n l l l e  s. 

f) R e s l d e n t n l  a s a s  should be planned \ n t h  amp1 e  provision of 

open spaces  f o r  recreation and r e l a x a f l o n  and a s  t o  be e a s l l y  

a c c e s s l b l e .  

g )  Open spaces should be p r o v ~ d e d  f o r  passave a c t x v l t l e s .  

h >  I n  r e a d e n t l a l  a reas ,  o r  l n  a r e a s  e a s l l y  a c c e s s l b l e  from 

r e s l d  m t l a l  a r e a s ,  provx s l o n  should be made f o r  schools ,  

c G c h e s ,  h o s p i t a l s  a d  h e a l t h  c a r e  f n c ~ l l t l e s .  

9 .  C n t e r z a  f o r  Fub l lc  Health S s t a b l l s n m e n t s  

a )  Bsteo1~sk;;nent s ~ z t e n d e d  t o  neet  t h e  r o u t l n e  ned l  clne n e e d s  of 

a popu;latlon should 3e l o c a t e d  as t o  s e r v e  r e a d e u t l a l  a m .  

10. C l r t e r x a  f o r  Vector Control  

a) Prov l s lon  shoAd be made t o  e l l rmnat  e  and t o  prevent  t h e  

c r e a t i o n  o f  k r c e a n g  a r e a s  and harbourages  of biological 

v e c t o r s  of human ? I sease  o r  t o  l jmvlde  e f f  e d l v e  b a r r i e r s  

and c o n t r c l  meeswes  t o  prevent  t h e  transmission of  

&ec t loun  a g e n t s  t o  huuans. 



11. g l i t e m a  f o r  Noise and Vibration 

a)  tTo~sy inddustrzal establishment s, a r p o r t  s, landmg f i e l d s  

f o r  helzcopters ,  ra~l rvay  s t a t l o n s  and Junctions and 

superhighways should be loca ted  o u t a d e  t h e  c l t y  limit s. 

b )  Planning should make provls lon for t h e  surfacxng of highways 

and urben s t r e e t s  m t h  m a t e l r a l s  t h a t  m11 prevent o r  reduce 

nolse  from vohlc les  travelling on t h e  hlghvmys and s t r ee t s .  

c)  Green b e l t s  o r  open spaces should be planted m t h  t r e e s  Wd 

shrubbery particularly i f  t h e  green b e l t  o r  open spaces i s  

betwema r e s l d e n t l a l  a r ea  and a source of noise ,  s ince 

veget a t lon  has  some sound absorbing capacity. 

1 2 .  General C rzt e m a  

a )  Wastes should not be t r ans fe r r ed  f rorn one par t  of t h e  

envlmnment t o  another  without adequate study of  t h e  e f f e c t  

o f  t h e  waste on t h e  environment a s  a whole. 



PLMtiIJMING AXD DESIGN CF URBihi WATER SUPPLIES 

by Nr. R. Casanueva, YfiIO Temporary Advlser .  

In t h e  development of n e t r o p o l l t a n  a r e a s  t h e r e  1 s  one l m p o r t m t  

and comon f a c t o r  d l r e c t l  y  responsible f o r  t h e  m p l d  advance o r  

stagnation of such urban communltles. T b ~ s  f a c t o r  1s t h e  a v a l l a b l l l t y  

o f  s u f f l c l e n t  x a t e r  and t h e  p o s s l b ~ l r t y  of  ~ t s  use f o r  domestlc and 

xndust rial purposes. 

The world IS  f a c i n g  now a, t r e n d  t o  c o n c e n t m t e  t h e  n a t l o n a l  

popu la t lon  us lng  a s  nuc leus  t h e  l a r g e  urban a r e a s .  At-present t h e  

urban popu la t lon  1s around 1 . 2  b l l l l o n s  and v e r y  l l k e l y  w i l l  g e t  t o  

1.7 b l l l r o n s  m t h l n  10 Years p e n o d  and rzach lng  2.5 t o  3 b i l l r o n s  at 

t h e  end of  t h e  century.  

Asla ,  J S l r c a  and L a t l n  h e r l c a  a r e  g r o m n g  3 t o  4 t i m e s  f a s t e r  

t h a n  Fiest e m  Eumpe. 

The I n c r e a s e  o f  popula t lon r e q u r e s  nevv c a p l t a l  investment even 

l f  we m n t  t o  r e x a l n  > n t h  t h e  a c t u a l  s tandard  of  l l v l n g .  S e v e r a l  

economic s t u m e s  shotv t h a t  a n  l n c r e a s e  o f  1% of p o p u l a t ~ o n  r e q u i r e s  4% 

of  t h e  n a t l o n a l  Income t o  be used a s  demographlc xnvestment. When t h e  

popu la t lon  l a c r e a s e s  3% p e r  y e a r  t h c r o  1s a need of 12% of t h e  na tzona l  

incorne I n c r e a s e  t c  be us& as demographlc ~ n v e s t m e n t .  

The de lay  11-1 solvlng tha  water  problems I n  urban c o m u n l t l e s  i s  

due t o  a g r e a t  e x t e n t ,  t o  t h e  l a c k  of bas lc  ~ ~ f o r m a t l o n  of city Mas te r  

P l a n s  and t o  t h e  s c a r c l t y  of t e c h n l c n l  p e r s o ~ n e l  f o r  p lanmng,  d e s g n ,  

cons t ruc t ron  and operation of wat e r  sys t  a s .  

It r s  of pammount importance t o  have good and e f f x c l e n t  o rgan l -  

z a t l o n  at n a t l o n a l  and l o c a l  l e v e l  t o  o p e r a t e  and m a l n t a m  wat e r  senr lces .  

Extenmon of wa te r  cyst a s  t o  new a r e a s  should no t  be a t  the  expense o f  

exxst lng services. It 1s Important  t o  a l l  t h e  a t t e n t i o n  t o  t h e  r e a l  

popula t ion I n c r e a s e  of  oiie urban cornmunlty I n  o r d e r  t o  p r e d l c t  t h e  water  

demand. Some a r e a s  vnll i n c r e a s e  a t  a g r e a t  speed due t o  t h e  i n d u s t m d .  

development p lan  and solne 0 t h i r 6  m l l  remaln m t h  t h e  same popu la t lon  

due t o  n a t l o n a l  n l g r a t l o n .  

The s tudy  of s e v e r a l  c a s e s  I n  Z a t l n  A-emca l e a d  u s  t o  t h e  

co n c l  uslo n  t h a t  an l n v  e strnelre; W T - - O - . ~ - - # ? - Z - % O ~  S m d u c t  

(T.N.P) w l l l  be s u f f i c ~ e n t  t o  cover  t h e  g o a l s  of runts d c l  r;;gte 

(70% of urban popula t lon served wl th  water and s e r v i c e s  I n  a 1 0  y e a r  

Then t h e  use of- wa te r  f o r  agricultural purposes  i s  



predominent, ~t i s  important t o  s t a r t  e a r l y  mult lpurposes water 

p r o j e c t s  t o  def m e  p r r o r l t x e s  and t h e  use of avaxlsrblc water m each 

water bed. 

I n  deslgnxng urban water  supply systems spec la1  attention should 

be glven t o  : 

1- nemognphlc  aspec t s .  

2- Pub l l c  Heal th  aspect  s. 

3- Flnanc l a l  and Economxc condl t lons .  

4- Tec'nnlcal aspects .  

Demographc aspect  s. Population t o  be served f o r  t h e  next 1 5  t o  

50 years.  

Publ ic  Hes l th  aspect  s: Technical and B a c t e r i o l o g ~ c a l  q u a l l t y  of water. 

Water pmductron t o  s a tx s fy  a c t u a l  and f u t u r e  

dcman d. 

Piped water m t h l n  p r emses .  

Peramount s e r v l c e  under pressure .  

Financial and Bconomlc Condl t lons  

S e l f  suppo r t i ng  s e r v l c e s  a r e  becomlng more popular  a l l  over  t h e  

world. I n  some ca se s  t h l s  i s  d i r e c t l y  done by each s e r v i c e  o r  i n  o t h s r  

c a se s  t h e  s e l f  suppo r t i ng  scheme is accep ted  under r e g l o n a l  o r  national 

water  programmes. 

A survey made I n  1962 f o r  75 coun t r ze s  I n  t he  world gave u s  t he  

f a c t  t h a t  1/3 of t h e  urban population had piped water ,  1/3 of t h e  

urban populatxon had access  t o  piped water and t h e  o t h e r  t h l r d  had no 

acces s  t o  plped water. 

Ex te rna l  f i n a n c l q l  a s s i s t a n c e  f o r  t h e  per lod  1958-1969 I n  t h e  

world urban water supply programmes 1s a s  foi lows:  

International agenc ies  220 m i l l i o n  d o l l a r s  

Regional  agenc ies  407 m i l l l o n  d o l l a r s  

Bilateral agenc l e s  268 m i l l l o n  d o l l a r s  - 
Tota l  - 895 rn l l l ion  d o l l a r s  

=== 

The f x n a n c l a l  e f f o r t  pu t  up by t h e  countries involved is accep ted  

t o  be 900 mlllxon d o l l a r s  f o r  t h e  same perxod of tlme. VIHO has 

estxmated a s  f e a s i b l e  t he  fol lowing t a r g e t s  f o r  t h e  developing countmes 

an -the secand UN Development Decade (197~-1380). 



Urban Populnt ion Served  - PJOIV 

C o u r t y a r l  s e r v l c e  2 5% 

P u b l i c  s t a n d p i p e  26% 

No s e r v i c e  49% 

Rural  popu la t ion  se rved  10% 

T o t a l  Funds Reauired 

Urban US $ 7 500 000 000 

Rura l  US $ 1 600 000 000 

E x t e r n a l  funds US 8 2 300 000 000 

Nat ion funds US 63 6 800 000 000 

This means t h a t  t h e  e x t e r n a l  component should  i n c r e a s e  on average  

of  t h r e e  t imes  p e r  y e a r  and t h e  n a t i o n a l  e f f o r t s  r e q u i r e d  is more than  

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

Technical  Aspects  

1. Plann ing  and development o f  w s t e r  programmes. 

2. Design of wa te r  systems.  

5. C o n s t r u c t i o n  systems.  

4. O p e r a t i o n a l  2nd mnintensnce. 

DISCUSSION 

There was c o n s i d e r a b l e  i n t e r e s t  anong t h e  p a r t i c i p a n t s  abou t  methods 

t o  d i s i n f e c t  munic ipal  water  s u p p l i e s ,  p a r t i c u l a r l y  methods t h a t  a r e  

a p p l i c a b l e  i n  situations of  r a p i d  u r b a n i z a t i o n .  The a p p l i c a t i o n  of  

c h l o r i n e ,  e i t h e r  I n  its e l e m e n t a l  form as c h l o r i n e  gas  o r  as a  l i q u i d  

s o l u t i o n  of  sodium o r  ca lc lum h y p o c h l o r i t e ,  i s  t h e  most s a t i s f a c t o r y  and 

l e a s t  expensive  method of d i s i n f e c t i o n  a v a i l a b l e  today. Ch lor ine  shou ld  

be a p p l i e d  a t  a  r a t e  s u f f i c i e n t  a s  t o  p rov ide  a  continuous free a v a i l a b l e  

r e s i d u a l  c h l o r l n e  of  a t  l e a s t  0.1 ppm 3 0  ~ i n u t e s  a f t e r  a p p l i c a t i o n .  It 

is important t h a t  t h l s  r e s i d u a l  l e v e l  be t h a t  of f r e e  a v a i l a b l e  r e s i d u a l  

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

r e s i d u a l  c h l o r i n e ,  which is t h e  difference between t o t a l  r e s i d u a l  

c h l o r i n e  and f r e e  a v a i l a b l e  r e s i d u a l  c h l o r i n e ,  1s a n  I n e f f i c i e n t  

b a c t e r i o c ~ d e .  (Unfor tuna te ly ,  t h e r e  a r e  many i n s t a n c e s  i n  which 

community wa te r  s u p p l l e s  of  major c i t i e s  c o n t a i n  no f r e e  a v a i l a b l e  

r e s i d u a l  c h l o r i n e . )  I n  many conditions of r a p i d  u r b a r i e a t i o n ,  d i s -  

i n f e c t i o n  is t h e  on ly  p r a c t i c a l  method of wa te r  t r ea tment .  There fo re ,  

i t  is impera t ive  t h a t  t h e  mlnimum recommended l e v e l  o f  free a v a i l a b l e  

r e s i d u a l  c h l o r i n e  be mainta ined a t  a l l  txmes. 



There was some discussion about  t he  acceptability of water whlch 1s 

hxgh i n  hardness  a s  a sou rce  of community water  supply i n  a r a p i d l y  growlng 

community. It was indicated t h a t  excessive hardness does no t  have any 

adve r se  pub l i c  h e a l t h  e f f e c t s ,  1.e. it is n o t  harmful t o  hea l t h .  However 

i t  has  economic significance. Often ~t is more economical f o r  t h e  wate r  

u s e r  t o  pay a  s l i g h t l y  h l g h e r  p r l c e  f o r  water  t h a t  has  been s o f t e n e d  dur lng  

t h e  purification process  r a t h e r  than  t o  pay an increased  amount of aoney 

f o r  soap and o t h e r  de t e rgen t  o r  c l eans ing  agen ts .  

Many of t h e  p a r t i c i p a n t s  were knowledgeable of situations where persons ,  

who had migrated from r u r a l  a r e a s  t o  urban a r e a s  do no t  u t i l i z e  urban water 

s u p p l i e s  of po t ab l e  water  c o r r e c t l y .  It is d i f f i c u l t  t o  conver t  some 

people t o  use  po tab le  water  p rope r ly  and t o  d i s con t inue  use  of p o l l u t e d  

sou rce s  o f  water ,  such as d i t c h e s  a long  t he  highways, a s  p l ace s  t o  bathe  

o r  a s  sources  of d r i nk ing  water. There seems t o  be an  i nc r ea sed  need f o r  

h e a l t h  educa t ion  i n  t he  Froper utilization of  po tab le  water. I f  pe rsons  

migrating from r u r a l  t o  urban a r e a s  a r e  p rope r ly  educated i n  t he  hygien lc  

use of water ,  t h i s  knowledge should produce long  l a s t i n g  e f f e c t s  \ n t h  many 

b e n e f i t s .  

There was considerable d i s cus s ion  concerning t he  f lnanc lng  of program- 

mes t o  en l a rge  and modlfy urban waterworks t h a t  supp ly  urban a r e a s  i n  which 

t h e  number of r e s i d e n t s  a r e  i n c r e a s i n g  a t  g r e a t e r  t han  normal r a t e s .  It 

was s t a t e d  t h a t  s i n c e  a community water  supply  could be made a  revenue 

producing a c t l v i t y  more emphasis should be placed on developing financial 

schemes t h a t  a r e  s e l f - s u s t a i n i n g  and se l f -amor t iz ing .  
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PLKNNIPG FOR OEZRIiTION iiKD ~lirliIlTT~TlilTCE 
OF COMls'IUNI TY 'UTZR S UPPLIE S  

by M r .  John V. Dlbble,  VJHO S a n i t a r y  k g l n e e r .  

In t h e  devcloplng c o u n t r ~ e s ,  c o n h t l o n s  found i n  s l u m  a r e a s  of 

r a p i d l y  growing c l t l e s  a r e  o f t  en q u t  e  shocking i n  t h e  degree  o f  

insnnltsnry c o n d l t l o n s  whlch have developed before  t h e  n u t h o ~ t i e s  have 

begun t o  s t a r t  work on arw s a n i t Q t i o n  measures. People l i v i n g  i n  ncw 

slum a r e ?  s a r e  b n s i c n l l y  f r o m  t h e  riore spac ious  r u n 1  a r e a s  wherc t o  a 

l a r g e  cx t  cnt n a t u r e  t q k e s  cnre  of waste d l  sposa l .  It i s  o n l y  when 

country  c u s t o n s  nre p E c t i s e d  I n  t o w s  m d  c i t i e s  t h ~ t  t r o u b l e  occurs.  

Planrung a g c n c l s s  should  t a k e  i n t o  c o n m d e r a t l o n  s o c i o l o g i c a l  

c o n d i t i o n s  e x l s t l n g  zgn new urban c o n ~ ~ u n i t l c s  when planning f o r  t h e  

odoptlon of p o l i c i e s  f o r  n n i n t  elunce 2nd e p e r a t i o n  of conr lwi ty  

f a c l l i t i c s .  It i s  d e s i ~ ~ b l e  t o  f o r n u l a t e  p o l i c y  f o r  financing operation 

and nalntennncc.  I n  sone prosperous  a r e a s l  se l f  f i n a n c i n g  throughout  

nay be p o s s i b l e ;  I n  o t h e r s  g o v e r n ~ e n t  s u b s l d l z a t i o n  will be necessa ry .  

Usunlly, u o r e  r a p i d  m d  unplanned t h e  dcvelopuent ,  t h e  g r w t c r  t h e  

degrce o f  subs ld l  za t lon  needad. 

The d e p n r t ~ l c n t  i u p l e n e n t i n g  govern- ont p o l l c y  by cons t ruc t  l n g  t h e  

f a c i l i t y  sh:uld c c n t l ~ i u e  t o  c z ~ ~ s i d e r  i n  detail sociological a s  we l l  a s  

t h e  physic? l  a s p e c t s  of  p l a n n ~ c g .  Beforc m y  construction i n i t i a t e d  

i t  nay bc necessary t o  n o t l v a t e  people t c  accopt  cn?, u t i l l z e  p r o p e r l y  

t h e  ncw f n c l l f t y  3 t h e r m s e  t h e y  nay contxnue t o  use o l d  t r a d i t i o n a l  

f c c i l l t l e s .  

P lannlng should i n c l u d e  e x t  en s lve  i n v e  st l g n t i o n s  i n t o  nethods cf 

reduclng o p e r a t i n g  c o s t s  and of f u t u r e  f o r n s  c f  cheap rower f o r  o p e r t l n g  

pmps.  I n  nm-y c o u n t r l c s  cheap e l e c t n c  power is an innovation. 

S t m d n r d i  za t ion  of p l a t  2nd equipment 1s d e s l r n b l c  f o r  econcqic 

reasons ,  n o t  o n l y  on i n l t l a l  c o s t s  but a l s o  on naintenance  md replace-  

nont  cos t  s. St nndardl  z a t l o n  a 1  so allovrs speedy replacenent  o f  def e d l v e  

o r  Fnopernt lve  p3 rt s o r  u n i t s .  



Planrnng f o r  o p e m t l o n  of c o n ~ u n l t y  water  s u p p l i e s  should bo a 

con t inu ing  p r o c e s s  dur lng  t h e  c o n a t r u c t l o n  phase and ~t i s  necessa ry  

t o  e n s u r e  t h a t  all t r a l n l n g  of s t a f f  r o u t i n e  o p e r c t l o n  procecdures -2 all 

l o c a l  legislation i s  conple ted  we l l  b e f o r e  t h s  dcrte of s t c r t i n g  up t h e  

f a c l l l t  y. 

Motivation should be continued at t h x s  s t a g e  and t h e  a c t u a l  

i n a u g u r a l  ccrenony s h ~ ~ u l d  be an mpo  &ant  pomnt I n  l o c a l  history t o  

c r c n t c  c sense o f  po s s e s s l o n  anongst  t h o s e  t o  b e n e f l t  f  ron  t h e  wzt c r  

supply f a c ~ l l t y  . 
Rout lne  inspection ,znlntenance p r e s e n t s  no problen i f  c a r r i e d  o u t  

acc,ordlng t o  prearranged schedules.  Every worker engzgcd I n  operation 

and rlalntenance of a cormunlty water f a c l l i t y  should hcve a c a r e f u l l y  

l a i d  down schedule of  d u t i e s .  

The o p e r a t i n g  authority of n conrlunlty water  supply f a c i l l t y  should 

have byelaws f o r  both t h e  prevention o f  con tau ina t ion ,  waste and n i s u s e  

of wa te r  and a l s o  f o r  t h e  assesscen t  and collection of revenue. 

Tra in lng  of  wa te r  p l a n t  o p e r a t o r s  should not  o n l y  l n c l u d e  education 

in t h c  ncchan ica l  a s p e c t  s o f  t h e l r  p a r t i c u l a r  t a s k  but shoald a l s o  

i n c l u d e  t m l n l n g  i n  t h e  nore s p e c l f l c  a s p e c t s  of  t h o  p reven t ive  h e a l t h  

n e a s u r e s  I n  whlch t h e y  a r e  eng,ged. 

SUblI4ARY OF DISCLSSIOW 

Rapid urbrnisa t t lon  1 s  causing uany wate r  s u p p l i e s  and t r ea t r l en t  

f z c l l i t i e s  t o  becone inadequa te  a t  a auch e a r l i e r  d a t e  t h a n  i n i t i a l l y  

m t i c i p n t c d .  I n  n few c e s e s  ~t h a s  been neceseary  t o  p l a n  f u r t h e r  

c d d i t i o n s  l n l i e d i a t e l y  upon c o n p l e t l o n  o f  enlargenent  p rogmnnes  tvhich 

hnd been deslgned t o  n e e t  t h e  a n t i c i p a t e d  n e e d s  f o r  ,m approx ina te  

t en-genr pelrod.  

There was a concen s u s  of  op in ion  that peop le  noving i n t o  urban 

a r e n a  frorl  rura l  a r e a s  should be p r o p e r l y  educated and not ivatec!  t o  use 

p o t a b l e  sources  of  wa te r  f o r  dones t l c  purposes  m d  t o  d i s c o n t i n u e  t h e  

use of non-potnble sources ,  such as  wzte r  fmn i r r i g a h o n  c a n a l s ,  f o r  

d r lnk ing  w a t  o r .  

In mrre a r e a s  t h e r e  are rtnng n i ~ g ~ r & @ S u ~ T E ~ f & n d s  o r  people  

who have r e c e n t l y  n igr- ted  t o  u r b m  a r e a s  f r o n  rural a r e a s  concerning 

p i p e a  p o t a b l e  water. There a r e  i n s t n n c e s  where people who have r e c e n t l y  

llzlgrntcd t o  urban a r e a s  and have refused t o  use  p iped  wa te r  as t h e y  

b e l i e v e  t h a t  it would nffect  a d v e r s e l y  t h e l r  sexmCLxty; and I n  m n e  

i n s t L m c e s  t h e r e  a r a  f o r n e r  run1 residents who b e l l e v e  t h a t  wa te r  f w n  



p i p e s  m l l  cause baldness. P u b l i c  h e a l t h  officials ~ u s t  c o n s i d e r  ways t o  

cope n i t h  t h e s e  n l s c o n c c p t l o n s  and t o  concexve - letho?s of h e a l t h  education 

and  n o t l v a t i o n  t h ~ t  w i l l  encourage t h e  p roper  use of p ~ t n b l e  wat ex. 

A practical i leans of p m v i d i n g  an ef  f l c l e n t  water t n n s x i s s l o n  

sys t  cn I n  m a r e a  o f  rnpld  u r b m  qrcwth i s  through t h e  u t l l l z a t i o n  ~f 

poly-vln&~liLonrie (P.v.c) p lpe .  P.V.C. 21 puzg h a s  a  low i m t i a l  cost  

and a low n a m t e n a n c e  cos t .  I t  can be i n s t r l l s c !  by r e l c t i v e l y  un-ski l led  

l a b c u r e r s  m t h  ninliluu superv i s ion .  These p i p e s  have considerable 

d u r a b i l i t y ,  i n  f a c t  i n  a r e a s  wheri t h e  ground i s  e l t h e r  excess lvc ly  s c i d  

o r  d k a l l n e ,  P.V.C. p lpe  1s p r e f e r r e d  t o  n e t a l l i c  p ipe .  However, t h e r e  

i s  a particular h e a l t h  aspec t  t h a t  nus t  be observed when c o n s l d e n n g  t h e  

use of P.V.C. p ipe .  P.V.C. p l p e s  f o r  t x n s ; ~ i s s l o n  of po tab le  water 

should be uade on ly  f r o n  v l r g l n  ingredients m d  should not  be nade f r o n  

r e c y c l e d  p l a s t i c  s tock .  F u r t h e m o r e ,  it should g m e r a l l y  be f r e e  f m n  

t o x l c  substrstances. There a r e  n u 8 m u s  pmc?ucers of  P.V.C. pipe t h a f  

n e e t  v a m o u s  n a t i o n a l  s t a n d a r d s  f o r  use I n  t h e  t r ~ n s m s s i o n  and d i s t r i -  

bu t lon  of  p o t a b l e  water. 

SOLID W~LPTZ COLLECTION i ~ 3 l l  DISPOSAL 

by Nr F.L. Jacocks, WHO Consul tant  

S o l l a  waste c o l l c c t l o n  and d i s p o s a l  i s  a urnversa1 need. Thl s i s  

v e r y  l i lpor tan t  t o  t h c  ~ n c t i v l d u a l  but l t  1s  of par%-ount m p o r t m c e  t o  

people when t h e y  e r e  l o c a t e d  I n  c l o s e  p r o x l v t g  t o  each o t h e r .  S o l l d  

waste c o l l e c t l o n  2nd d i sposa l  i s  n e c e s s a r y  not  o n l y  f r o n  t h e  h e a l t h  

standpolrit  but d so f  r c r  an a e s t h e t l  c  s t m d p o l n t  . 
The ty -e  of c o l l e c t ~ c n  and d l  sposal  nethod t o  be usod i s  dependent 

upon t h e  t y p e s  of m s t e  ~nvolveci .  Res lden t rn l  c o l l e c t l o n  i s  perfopled 

o f t e n  on a  tmce-a-wsek b a a s ,  whereas so:-e l a r g e  c o m ~ r c l a l  o r  l n d u s t m a l  

producers  of m s t e  n u s t  have d a l l y  c o l l e c t l o n .  It nay be f e a s l b l e  t o  

stockpile c e r t a l n  m s t e s ,  t h o s e  t h a t  do not c r e a t  e  a  h e n l t h  hazar? .  I n  

t h e s e  c a s e s  a 2 o n t h l g  c o l l e c t i o n  oay  s u f f i c e .  

Regardless  of t h e  t y p e  of s e r v i c e  nceded ~t 1s e s s e n t i a l  t h a t  t h e r e  

be a fixes r e s p o n s l b l l l t g  f o r  so11d ,xist e  c o l l e c t l o n  onrl disposal. The 

f l x i n g  of r e s p o n s i b l l l t y  i s  n e c e s s a r y  f o r  r o u t l n e  c o l l c d l o n s  but n o t  a l l  

wastes a r c  genera ted  on a f i x c d  base. Sorse ws t  es ,  such a s  a g m c u l t u r a l  

wa_stes, v a r y  g r e a t l y  on n seasonal  b ~ s i s .  The a t t c h r ~ e n t  of r e s p o n s l b x l i t y  

h e r e  a s s u r e s  t h a t  v a r l a t i 6 Z s  m the w s t e n  f - c o l l e c t ~ o n  2nd dl  s p o s a l )  ilay 

be assured  t o  a e e t  t h e  need. 



It was s t a t e d  t a t  proper planning must be accomplished t o  produce 

t h e  most efficient operation. Poor plannlng can and ~111 add g r e a t l y  t o  

t h e  cos t .  Plannlng e n t a l l s  a  mul t i - fac tor  approach: ( 1 )  l o c a l  conditions; 

(2) financing, p o l i c l e s  dea l l ng  u i t h  number of c o l l e c t i o n ,  l o c a t i o n  of pick 

up; ( 3 )  r o u t e s  of c o l l e c t i o n ;  (4) type of equipment t h a t  is t o  be used; 

( 5 )  responsible agency and ~f  t hxs  agency IS a pub l l c  body how ~t 15 t o  be 

admin is te red  and its s t r u c t u r e ;  (61 numbers and s a l a r i e s  o f  personne l  m d  

type of equipment t o  be used,  and t he  es tab l i shment  o f  a  r eco rds  system s o  

t h a t  p lann lng  can be a continuous opera t ion .  

m e r e  a r e  many cho ices  a s  t o  be s t  way t o  o rgan ize  and opera te  a s o l i d  

waste collection and d i s p o s a l  system. Bvery precau t ion  should be t aken  t o  

put  t he  b e s t  plan I n  e f f e c t  s o  t h a t  t he  needs o f  t h e  people may be met u s lng  

t h e  g r e a t  e f fxc l ency  possible. 

S U K I I I ~ R Y  OF DISCUSSION 

There a r e  many ways t o  c o l l e c t ,  handle  and d l spose  of s o l l d  wastes 

from urban a reas .  The method of choice  w i l l  va ry  from community t o  community 

depending upon l o c a l  cond i t i ons ,  needs and resources .  I d e a l l y ,  s o l i d  waste 

c o l l e c t i o n  and d l s p o s a l  systems i n  r a p i d l y  u rban iz ing  a r e a s  should be f l e x i b l e  

t o  meet changing s i t u a t i o n s  and inexpensive t o  x n s t a l l  and operate .  The 

method should be of such c h a r a c t e r  a s  t o  be r e a d i l y  accep t ab l e  by t h e  publ ic .  

Tipping o r  dumping on open l and  wi th  o r  wzthout burning is n o t  a ccep t ab l e  

method of r e f u s e  d i s p o s a l  under any c i rcumstances ,  even a s  a  temporary 

emergency measure. Incineration is  a means used i n  many of  t he  c i t i e s  i n  
t he  

t h e  more developed a r e a s  o u w o r l d  f o r  t h e  d i s p o s a l  of s o l i d  waste. It 1s 

a c o s t l y  means o f  d isposal ,  a s  i t  r e q u i r e s  s k i l l e d  ope ra t i on  and is no t  

sufficiently f l e x l b l e  t o  n e e t  changing s i t u a t i o n s ,  except  i n  s p e c i a l  

c i rcumstances .  It i s  n o t  a  method t h a t  may be recommended gene ra l l y  i n  

r a p i d l y  urbanizing s i t u a t l o n s .  

The d i s p o s a l  of s o l i d  vrastes by t h e  s a n i t a r y  l a n d f i l l  method is quick 

and inexpensive.  It may be performed with a minimum of i n i t i a l  c a p i t a l  

o u t l a y  and i t  does n o t  r e q u i r e  s k i l l e d  o p e r a t i o n  o r  superv i s ion .  However, 

i f  t h e  s a n i t a r y  l a n d f ~ l l  method is t o  be used f o r  t h e  d i s p o s a l  of s o l i d  

wastes p a r t i c u l a r  c a r e  should be t aken  i n  s e l e c t l n g  s i t e s  t o  be used f o r  t h e  

l a n d f l l l  ope ra t i ons .  !IL'hese l a n d s  once f i l l e d  must remaln as open l a n d  

o r  l and  wi th  very low land  l o a d s  f o r  many many p e a r s  t o  come. Fo-3 

i n t e n s i v e  purposes ,  t he se  lands uiust ~ernajLn as open spaces.  P a r t i c u l a r  

c a r e  should be exe rc i s ed  I n  t he  selection of l a n d f i l l  s l t e s  a s  no t  t o  

contaminate ground water. m e  l e a c h a t e  from a  s a n i t a r y  l a n d f i l l  c o n t a m s  

high concen t r a t i ons  of many p o l l u t a n t s .  The s a n i t a r y  l a n d f i l l  method f o r  

t h e  d i s p o s a l  of s o l i d  wastes  1s recommended i n  r a p l d l y  urbanizzng s i t u a t l o n s  



b u t  its use  r e q u i r e s  c o n s i d e r a b l e  p lann lng  i n  o r d e r  t h a t  p roper  d e c i s i o n s  may 

be made. 

Composting is one of  t h e  nevfer method f o r  disposing n u n i c i p a l  s o l i d  

wastes. It  i s  a  r e l z t i v e l y  inexpensive  nethod bu t  n o t  as inexpensive a s  

s a n i t a r y  landfill. i lh l le  i t  does n o t  r e q u i r e  a  h igh c a p i t a l  inves tment  ~t 

a s  more expensive  t o  i n i t i a t e  than  a  s s n l t a r y  l - i n d f l l l .  Composting shou ld  

have much m e r i t  I n  t h e  developing countries. %e end p roduc t  from cornposting 

is s t a b l e  and can be used a s  a  s o i l  c o n d i t i o n e r ,  improving t h e  c h a r a c t e r  

o f  t h e  s o i l  f o r  c u l t i v a t i o n .  Slnce  cornposting r e q u l r e s  some degree of  s o r t i n g  

of r e f u s e ,  l t  permits  maxlnum u t l l i z n t i o n  of t h e  r e c y c l i n g  compound. Compost- 

i n g  is a method of s o l i d  waste d l s p o s a l  t h a t  1s a c c e p t a b l e  t o  a r a p l d l y  

u r b a n i z i n g  a r e a .  

Oths r  o l d e r  methods such as b u r i a l  a t  s e a  a r e  n o t  recommended f o r  r a p l d l y  

u r b a n i z i n g  s i t u n t l o n s  n o r  a r c  some of t h c  newer vethods  t h a t  a r e  c u r r e n t l y  

under developmcnt I n  somc of  t h e  more developed c o u n t r i e s .  



- 29 - 

SUlllrlARY OF FIFTH DAY P R O C E E D I N G S  4 TUESDAY 1 2  OCTOBER 1971 
- 

DESIGN O F  SANITARY SEWERS, S O H M  SEWERSs 
SE~VLGE FIN)% DISPOSAL 

By M r .  R .  Casanueva, WHO Tenporary Advlser. 

S a n l t c r y  sewers a r e  reco;ruzed a s  I n p o r t a n t  urban co:munlty 

f a c l l l t i e s  by a11 He@lth  A u t h o r i t i e s  all o v e r  t h e  world. 

Sewers can be  d e s q p e d  as s e p a r a t e  o r  c o n h n e d  s y s t e n s  depending on 

t h e  t o t a l  cos t  f o r  c a r r y =  sewage and a t o m  water  p l u s  f inal  t r e a t x e n f ,  

xf t h c t  is necesmry .  G e n e ~ l l y  spe3klng, separz t  e  sewers a r e  found rore 

practical p o r t l c u l a r l y  when f l m l  t r e a t n e n t  i s  reques ted ,  which 1s  

beconlnt, necessa ry  due t o  t h e  m p l d  i n c r e a s e  of  urban populntlon.  

When designing sewer systems a d e a g n  pemod should be e s t a b l i s h e d  

belng 30 t o  50 y e w s  f o r  t h e  system i t s e l f  and 10  t o  1 5  y e a r s  f o r  

mechanl c a l  equipment used. S h o r t e r  periods q f  deslgn a r e  acceptn b le  

*ere t h e  construction of supplementary f u t u r e  sewers 1s easy and does  

n o t  imply modi f l ca t lon  of t h e  o r l g l n n l  e x l s t l n g  works. 

The p r l n c ~ p a l  sources  o f  s e m g e  f l o w  composltlon a r e  t h e  f o l l o w l - g  : 

1 r House s ~ n i t n - r y  sewage f l o w  

2, I n d u s t r l o l  l l q u i d  wastes  

3. Ground water i n f l l t m t i o n  

4. Storm water  i n f l l t r ? t l o n  

Each source 1s stuclled xn d e t - t i l  ~ l n d  re l : , t lve  importance is 

e s t a b l i s h e d .  

A comprehensive r e v l s l o n  of t e c h n i c a l  d e t a i l s  i n  the  des lgn  of 

sewers f o l l o w s  lncludlr lg  s t a n d a r d s  accep ted  f o r  m n ~ n u m  and m3Jclmum 

house connectloh p i p e t s  s lze.  

Storm sewers a r e  des lgned on p luv lomet r l c  statistics having t h e  

r e l a t l o n  curve " ~ n t  e n s l t y  - d u w t l o n  t u n e "  of m l n f a l l  i n  t h e  a r e a  t o  be 

d ~ l n e d .  

Sewage t r ea tment  f o r  domestlc s e m g e  t a k e s  c c r e  of l e s s  t h a n  0.1% 

of t h e  weigh of wirter whlch constitute t h e  suspended and dxssolved 

i m p u r i t i e s  i n  t h e  sewerage, t h e  r e s t  i s  water. The composition o f  t h i s  

0.1% i s  impor tant  i n  o r d e r  t o  establish t h e  sewage t r f a t m e n t  procedure 

t o  be accep tab le .  



Treatment procedures  csn be c l a s s i f l e d  I n  

1 h e - t  rentment , 
2. P r l w r y  t rentment .  

3 .  Secondnry m d  t e r t l a r y  t r ea tment .  

4. Other cdvance t r e ~ t n e n t .  

A summary r e v l s l o n  of t h e s e  4 procedures  1 s  included i n  t h e  ~ r ~ ~ r k i ~ ~  

r lv ln l :  s ? e c x a l  ~ t t o n t i o r  t o  l ? p c \ n s  ~ n d  s t a b l l l z a t l o n  ponds. 

k t t e n t l o n  ms drawn dlJrlng t h e  S e m n a r  t o  l n t e r l m  ue3 s u r e s  t h a t  

could be established when l t  1s no t  p o s s l b l e  t o  c o n s t r u c t  the  sewer 

systems and trcztiiient f a c l l l t i e s  accordxng t o  t h e  proper  rrnnner estxb- 

l l s h e d  I n  a  sewer Niiaster P l a n ,  tnk lng  l n t o  cons lde ra t ron  t h e  f a c t  t h a t  

o l d  urban commurntles were I n  g e n e m l  n o t  t h e  r e s u l t  of a sound 

f e a s l b i l l t y  s tudy invo lv ing  what was bes t  f o r  t h e  s o c i e t y  but r a t h e r  

decr s l o n s  were made by 1ndlvidu.l l  groups  t h l n k l n g  more I n  what ms 

b e t t e r  f o r  t h e l r  p o r t l c u l a r  i n t e r e s t .  I n  o t h e r  c a s e s  t h e  predoiaxnent 

f a c t o r  t o  s e t t l e  urban communities was t h e  defence  s t r a t e g y  nga lns t  

I n v r c l o n .  TO-dey t h e  people i s  l n c o r p o m t e d  I n  t h e  dec l s ron  maklng 

bodles  and t h e y  expect t h e  t e c h n l a a n s  t o  a d v l s e  on 'why' and 'howl 

t o  proceed and t h e y  m l l  decide  'whgt'  t o  do znd 'when'. 

The a c t u a l  tendency f o r  developing m p i d  urban cornmurutles 1 s  t o  

p repare  bIe t ropol i tan  N z s t e r  P l a n s  i n c l u k n g  wstter and sewerage schemes 

a s  well a s  p u b l l c  u t i l r t l e s .  These I lhs ter  P l a n s  constitute t h e  b a s i s  

f o r  lmplementlng s p s c l f l c  p r o J e c t s .  In many c a s e s  t h e  n a t l o n a l  govem- 

ment o r  c i t y  a u t h o r l t l e s  m l l  not  f l n d  t h e  p roper  m y  t o  cover  t h e  

c o n r t r u c t l o n  c o s t .  Tanporary measures f o r  excre ta  2nd sewerage dxsposal  

have t o  l n c l u d e  g r e a t  support f  mm l n d l v l d u a l  and corrrnunlty h e a l t h  

educat ion a c z x v l t l e s .  I n  s p l t e  of t h e  enormous p rogress  I n  c i t y  

development a c h e v e d  d u r l n g  t h e  l s s t  50 y e a r s  a l a r g e  number o f  people  

have change?. very  l l t t l e  t h e l r  s tandard  of l l v l n g ,  t h e i r  l e v e l  of  

educnt lon and econoi l c s l  and  s o c l a l  s t a t u s ,  I n  p a r t l c u l n r  wi th  regard  t o  

defaeca a o n  r e n d e r l g  them s u s c e p t i b l e  t o  l n f e s t a t l o n  and r e s p o n s i b l e  

f o r  keep lng  h i g h  ~ n d l c e s  of  p o l l u t i o n .  House sewer connect ions  and 

a  domestlc uumm plumblng l n s t d l a t l o n  1s lrnportant t o  be installed 

lmmedlat e l y  a f t e r  t h e  p u b l l c  s e a e r s  a r e  available. S e v e r a l  schemes 

were g l v e n  as good examples t o  h e l p  t h e  house owners t o  ac lveve  t h l s  

g o a l  by provldlng technical and f i n n n c l ~ l  a d .  

Cou:nunlty p a r t 1  c l p a t l  on was enphnmzed a s  important measure I n  

c o n s t r u c t i o n  of co~nmunlty sewer p r o j e c t s  I n  p a r t l c u l z r  f o r  f r i n g e d  

a r e a s  of  urban communltles. J h l s  c o n t r l b u t l o n  can account f o r  20 t o  W$ 

af t h e  construction cos t .  The 'conservancy method' of e x r e t a  a s p o s a l  

should be d l scon t lnue  a s  soon a s  p o s s i b l e  on  public health grounds* 

Slmple i n t e r i m  measures f o r  e x c r e t a  d l  sposal  were explained t o  be 

developed by s t a g e s  I n  communities r n t h  o r  m t h o u t  water  systems 

a v a ~ l a b l e .  



I n  r a p i d l y  u rban iz ing  a r e a s ,  a s  i n  tovns  and c l t i e s  with a s t - ib i l i zpf i  

growth p a t t c r n ,  t h e  l n s t a l l s t i o n  of s e p a r a t e  sewers systems is p r e f e r r e d  cve r  

1 combined s a n i t a r y  sewage nnd s torm water d ra lnage  system. Usually,  h e a l t h  

goa l s  2nd o b j e c t i v e s  a r e  a t t a i n e d  more efficiently and with  l e s s  expenditure 

of funds i f  s e p a r a t e  sewers systems a r e  ~ n s t a l l e d .  

To prevent  t h e  c r e a t i o n  of nuls3nce cond i t i ons  and t o  malnta ln  t h e  

e f fxc i ency  of  sewage flow, it is d e s i r a b l e  t o  main ta in  s e l f - c l e a n s i n g  

v e l o c i t i e s  i n  t h e  sewer l l n e s  a t  a l l  times. Se l f - c l eans ing  v e l o c i t x c s  is an 

item t h ? t  should be cons idered  i n  t h e  design of sewers. 

: ' a t e r  q u a l i t y  s t a n ? a r d s  of receiving s t reams  and bodies  o f  water should 

be given t o  waste-water before  dischnrgs .  

The e f f l u e n t  from sewage t rea tment  p l a n t s  may be used f o r  irrigation 

purposes under c e r t a i n  c i rcumstances  and provided t h a t  t h e  e f f l u e n t  is 

d l s l n f e c t e d  wi th  c h l o r l n e  t o  i n a c t i v e  pathogenic  oxoro-organisms t h ? t  m y  be 

i n  t h e  sewage a f t e r  t rea tment .  

General ly ,  i t  is undes i r ab l e  t o  permit  excess ive  i n f i l t r a t i o n  of 

ground water i n t o  t h e  s e v e r  system. 

An adequate d i s t a n c e ,  depending upon l o c a l  s o i l  cond i t i ons ,  l o c s t i o n  

o f  ground water  l e v e l ,  e t c .  should  be maxntalned between l a t r i n e  p i t s  and 

wells .  Dwellings may be s e rved  by a  wel l  and a  s e p t i c  t ank  with a sub- 

s u r f a c e  d ra inage  system l o c a t e d  on t h e  same p l o t  of l a n d  provided t h a t  a n  

adequ i t e  d i s t a n c e  i s  mainta ined between t he  two systems. S i m i l a r l y ,  t he  

d l s t qnce  betveen t he se  u n i t s  w i l l  be dependent, i n  p a r t ,  upon s o i l  cond i t i ons ,  

l o c a t i o n  of ground water  l e v e l ,  e tc .  



OXIDAT I C N  PONDS 

Ey D r .  M. I s l a m  Sheikh, Professor,  
Publlc Health Ergmeermng, 
Vest Pakls tan Ulvverslty of Englneerzng 
and T ethnology, Lahore. 

!?he f u t u r e  of Asla i s  closely l lnked nnth two forrns of na tu ra l  

resource - prot e m  and water. Already these  a r e  l n  short  supply I n  

many p a r t s  of Asla. A t  bes t ,  current programnes t o  check t h e  n s r n g  

b l r t h  r a t e s  can only partially solve t h e  vas t  problem. If soc ia l  and 

political chaos a r e  t o  5e ar~irlec! durln-  t h e  comlng clecades, new techniques 

of resource conservation r u s t  be developed and appl ied,  Reuse of 

human waste n a t a l a l  i s  one approach t h a t  may be taken. The treatment 

of water borne sewage t o  t h e  polnt whereby the  t r e a t e d  l i q m d  e f f luen t  

may be reused as  drinking, i r r l g a t l o n  o r  ~ n d u s t n a l  water supply would 

eff ec t lve ly  combat t h e  urban water shortage. A combination of t h l s  

p m c e s s  with one h c h  would reduce t h e  human m s t a g e  of n l t rogen  and 

re turn  it t o  t h e  populatlon i n  t h e  f o m  of cable pro te ln  m a d  

sure ly  be idea l .  

The cost  of construction a s  well  a s  operation of t h e  conventional 

methods of waste water treatment a r e  expensive, r equ l r e  s k l l l e d  super- 

vision and importqd ma$erlal and equipment. It i s  because of  t h e  

pmhlbx t lve  cost t ha t  not much work has  been undertaken I n  t h e  develop- 

Ing countries I n  respect of cons tmc t lon  o f  sewage treatment plants.  

The cholce of  method o r  methods o f  s a f e  d~ sposal of sewage nust be 

det ernlned by economic consideration m t h l n  t h e  f rame-work of 

s an l t a ry  needs. 

Oxldatlon Pond nethod of viaste vmter treatment seems t o  be adequate 

f o r  t h e  developing count r ies  f o r  t h e  reasons ~ e n t l o n e d  above. Oxidation 

Ponds u t l l l z e  na tura l  processes under cont ro l  c o n h t i o n s  f o r  t h e  

stabilization of organlc  nastes.  They m y  be c l a s s l f l e d  a s  aerobic ,  

a n a e r o h c  o r  facultative according t o  t h e  c o n h t l o n s  of c t ?bx l i za t i im .  

Many f a c t o r s  a r e  Involved I n  t h e  waste s tc ;bl l lzat lon rnechanlsm. 

Decompo s l t l o n  of t h e  s e t t l e d  organ1 c mat te r  produces i n e r t  residue 

and so luble  nutments .  I n  aeroblc  ponds surface aera t lon  and t h e  

pho tosmthe t l c  a c t l v l t y  by t h e  algae produces oxygen. This oxygen i s  

taken up by bacterza and o t h e r  rmcm-organisns whlch l i b e r a t e  C02, 

~ h c h  i n  t u r n  i s  taken up by algae. Oxidation ponds may be compared m t h  

o t h e r  conventlonal t r e a t l ~ m t  methods i n  many aspects .  For  Oxldatlon 

Ponds t h e  land  reqmrements a r e  more a s  cornpared t o  activated sludge 
-- - o r - W l o g i s f l l  filter processes,  but the l and  1s e a s ~ l y  reclaimable.  

Oxldatlon Ponds have proved t o  be much cheaper .than o t h e r  processes- 

Opemtlng and cap l t a l  cost  of Ofidatzon Ponds f o r  a populatlon of 

1 000 000 persons was found t o  be only half  than t h a t  o f  t h e  conventlonal 

methods. For l e s s e r  populations t h e  difference was st111 la rge r .  



Due t o  t h e  c l l m a t l c  c o n d l t l o n s  i n  t h e  t r o p i c a l  coun tmes ,  oxidation 

ponds have proved t o  be I d e a l  f o r  s u c c e s s f u l  operation pmvlded  t h e y  

a r e  deslgncd properly.  

The e f f l u e n t  f r o 4  an Oxlda t lon  Fond 1s never  h l g h l y  t n t r l f l e d  and 

i n  t e m s  XTPN of b e t t e r  q u a l l t y  t h a n  tha t  from a humus tank.  

It can be concluded that  Oxldat lon Pond method 1s s u t a b l e ,  c h a p  

and r e l l a b l e  f o r  t h e  m s e e  vmtel t r ea tment  f o r  any saze  of c m n u n l t y .  

The d e s ~ g n  of  Oxldat lon Ponds depends upon many f a c t o r s .  Light 1s one 

of them. Seasonal  chaages I n  d a l l y  s o l a r  r a d x a t l o n s  determine t h e  

seasonal  r a t e s  o f  photos j 'n thes ls  and t h e  depth  of p e n e t r a t i o n  det ernnnes  

how much of t h e  voluma v s l l l  partlclpa"; e n  oxygen production. Inc reased  

t empera tu re  may produce h l g h e r  h o l o g l c a l  a c t l v l t y  but f a v o u r  t h e  b l u e  

g r e e n  a l g a l  growth which 2xve n s e  t o  o b j e c t l o n a b l e  odours I n  t h e  ponds. 

Wlnd p rov ldes  t h e  s u r f a c e  a e r a t l o n  w h ~ c h  1s advantageous. However, 
t h e  pond l a y o u t  should be so planned that t h e  d l r e c t l o n  of m n d  1 s  

never  along t h e  l i n e  of f low, a s  r t  produces shor t -c l rcu t txng  of  t h e  

f low. 

Another f a c t o r  1s t h a t  of evaporat lon whlch determines t h e  l e v e l  of 

wa te r  main tamed  1n a n  Oxlda t lon  Pond s l n c e  I n  snme a r e a s  t h e  r a t e  of 

evaporat lon m y  be as h ~ g h  a s  20$ of  t h e  m f l u e n t ,  i t  1s recommended 

that  f i x e d  t e s t  should be made under t h e  l o c a l  condi t ions .  P e r c u l a t l n g  

t e s t  f o r  t h e  s o l 1  e n c o u n t e ~ d  should a l s o  be  performed t o  check t h e  

danger of  pollution o f  any n e c r b ~  s a t e r  supply. A l o a h n g  of  100 - 150 

Lbs of  EOD p e r  a c r e  p e r  day has been suggested f o r  c o u n t r i e s  havlng 

slmilar c l l m a t e  as i n  Pakistan. The depth of t h e  pond nay v a r y  from 

2 t o  6 f t ,  however due t o  h ~ g h  penetration of sun l i g h t  deeper  ponds 

a r e  s u t a b l e .  

Zf p o s s ~ b l e  t h e  pond s l t e  should  be l o c a t e d  l e e w r d  s l d e  of 

h a b i t a t x o n s  so as $0 avold  t h e  o b j e c t l o n a b l e  ndours  from t h e  pond. The 

pond bottom should  be f r e e  from v e g e t a t i o n  and t h e  i d e t  t o  t h e  pond 

a h o d d  be n e a r  t h e  c e n t r e  of  t h e  u n l t  as t o  a l l o w  wave a c t l o n  t o  

h s t m b u t e  t h e  n a t  e r l a l  unl f  ormal ly  over t h e  a rea .  Due t o  t h e  va ry lng  

c lxmata log lca l  c o n h t l o n s  a t  d l f f  e r e n t  p l a c e s ,  it IS necessa ry  t o  s tudy 

t h e  performance of p l l o t  ponds under l o c a l  c o n d l t l o n s  f o r  t h e  e v a l u a t l o n  

of t h e i r  a p p l ~  c a b l l l t y  made. 

b g i n e e r l n g  UnlverslLp,b.hnr% hs; taken s t e p s  f o r  t h e  e v a l u a t l o n  of 

des lgn  c m t e r l a  a p p l i c a b l e  t o  l o c a l  c l l m t e .  Two y e a r s  ago, P u b l i c  

H e a l t h  Engxneerlng D l v l s l o n  of t h e  Um.ver&.t y opera ted  Oxidat ion Ponds 

a t  t h e  l a b o r a t o r y  s c a l e  and demonstrated t h e  t r e a t a b ~ l l t y  o f  l o c a l l y  

produced w a s t e s  by -- t h i s  method,- sr~zkhaa r e c e n t l y  ext.&e- t o  

full s c a l e  u n l t s  t r e a t l n g  domest ic  sewage whxch i s  mixed with  a mal l  
q u a n t l t y  of l n d u s t m a l  waste m t e r .  It i s  hoped that w l t h  t h e  h e l p  of 

t h x s  r e s e a r c h  t h e  most f a v o u r a b l e  l o a a r ; :  r a t e s  and t h e  accep tab le  des lgn 

and operating c o n t r o l  s t a n d a r c s  f o r  West Pak i s tan  w i l l  be e s t a b l ~ s h e d .  



ZXpemmental ponds cover an area of one a c r e  and a r e  f o u r  i n  number 

each ~ 1 1 t h  f o u r  f t .  depth. They canbe  opera ted  I n  p a r a l l i l  as well as  
m s e r i e s .  Sampllng can be done a t  f l v e  d l f f  e ren t  locations t o  e v a l u a t e  

t h e  & s t n b u t r s n  of t h e  blochenucal a c t l v l t y .  Two of them have been 

b m l t  w h ~ l e  t h e  o t h e r  t v ~ o  w i l l  be cons t ruc ted  I n  t h e  second phase. 

A developed form of Oxlda t lon  Ponds I S  t h e  a e r a t e d  ponds. Due t o  
artificial aeration, 1t i s  p o s s l b l e  LO cons t ruc t  Oxidation Ponds a s  

1 0  t o  1 2  f x .  deep m t h  load lng  t h r e e  t o  f o u r  t i m e s  h l g h e r  t h a n  t h o s e  

used I n  converlclonal ponds. However, t h e  c o s t  f a c t o r  recommends t o  

des ign t h e  ponds rn thou t  a r t l f l c a l  a e m t l o n .  

Another developed form 1s t h a t  of  h lgh  r a t e  Oxldatlon Ponds. These 

ponds s e r v e  a  use fd l  purpose o t h e r  than  t h e  waste t rea tment .  They provide 

c o n d l t l o n s  f o r  maximum y l e l d  of a l g a e  t h a t  i s  n c h  l n  p ro te in .  A f t e r  

due p rocess ing ,  t h l  s p r o t a n  r i c h  a lgae  can be used f o r  animal o r  wen 

human consmpt lon .  One day r e t  e n t l o n  per lod permlt s h lgh  r a t e  of algal 

reproduction. It 1s o f  i n t e r e s t  t h a t  a l g a e  h n v  ebeen used QS a source 

o f  protein f o r  centuries, e s p e c l a l l y  I n  f a r  e a s t  c o u n t n e s .  The normal 

gzowth per lod f o r  a l g a e  i s  one  day I n  continuous mass a l g a l  c u l t u r e .  

On an a r e a l  b a s l s  a l g a e  a r e  127  t i m e s  more pi-oductlve t h a n  soybean and 

1460 t l m e s  more productrve  than  r l c e .  It i s  seen t h a t  a l g a e  a r e  s l m l l a r  

t o  soybean I n  ~ t s  p r o t e l n  q u a l l t y  and m u l d  compete m t h  soybean f o r  

chicken f e e d  markets. Due t o  t h e s e  reasons ,  r e s e a r c h  work 1s proposed 

t o  be conduct ed a t  E n a n e e r l n g  Unlvers l ty  s Re sea rch  P l l o t  R a n t .  

SINMARY OF DISC W S I O N  

It m s  r e i t e r a t e d  d u n n g  t h e  d l s c u s s l o n s  t h a t  t h e  use  of o x l d a t l o n  

ponds 1s  p o s s l b l y  t h e  bes t  rcethod of  handl lng l l q m d  wastes  f o r  developing 

c o u n t r i e s .  Other  'nethods were discussed but ~t m s  brought out  t h a t  this 

was t h e  cheapest  t o  c o n s t r u c t ,  r e q u r e d  rnalntenance but not  as much a s  

o t h e r  methods, and t h a t  lt  produced good r e s u l t s .  

Th l s  1 s  an a d m r a b l e  method t o  use I n  developing c o u n t n e s  s l n c e  

i t  s expansion due t o  r a p ~ d  u r b a n l z a t l o n  can be e a s l l y  accompll shed. 

The m j o r  and o n l y  o b s t a c l e  t o  us lng o m d a t l o n  ponds i s  secur ing t h e  

n e c e s s a r y  q u a n t l t y  of l a n d  a t  a  l o c a t i o n  whlch w i l l  be s u i t a b l e  and 

moderate I n  c o s t .  

I t  mas polnted ou t  I n  t h e  d i s c u s s i o n  t h a t  t h e r e  a r e  f a c t o r s  t h a t  

should be considered \&en proposing t h e  use  of oxidation ponds. Some 

i n d u s t m a 1  wastes  a r e  d l f f l c u l t  t o  hand le  and consensus ~ n h c a t e d  t h a t  

spec la1  c a r e  should be eoterczsed t o  a s s u r e  t h a t  wastes  were not put 

into The-porn t h a t  would b g - S n m s n t a l .  Car? should be exercised t o  

a s s u r e  t h a t  pond use  would not  c o n t a m n a t e  t h e  s u r r o u n h n g  ground 

mt e r  t h e r e b y  making t h e  ground wate r  m f  it f o r  human consumption. 

S e v c ~ a l  methods were d lscusscd t h e  use of a n  impemlous  m e t e r l a l  such 

as bmck and t h e  use of p l a s t l c  membranes. A t  t h r s  polnt  i t  was agreed  



research progressed and t h a t  they would a l s o  be s u p p l ~ e d  m t h  a copy 

of t h e  f i n a l  r epor t .  Thls was f e l t  t o  be h ~ g h l y  desxrable s lnce ~t vas 

apparent t h a t  many aspec ts  of pond useage needed research t o  de te r ldne  

the  deslrdble  operating procedures f o r  countries r n  t h e  E m  

Dlscusslon brought ou t  t h e  f a c t  t ha t  ponds lrnproperly des~gned  o r  

manag& could be t h e  source of mosq.z,to breading. Several a s p e c t s  of 

deslgn and rxinagenent were discussed. These xncluded t h e  c l r t l c a l  depth 

t h a t  would p m h l b l t  aquat lc  growth fromoccvrr lag t o  the use of larvicides 

and t o p  feedlng f i sh6  

I n t e r e s t  was c T l &  < I n  t h e  use of t h s  ilethodology s lnce  i t  was 

considered especially Important f o r  rapid urbanlzlng a r e a s  and t h e  

group deslred t h a t  they be kept  abreast  n t h  t h e  r e  search f ind lng  s. 

ORGAIJI ZATIOB AND ADMINIST~~IOPI OF ENVIROEMENT-& HEALTH DEPAREBNT ----- ----- 
By Ilr. F.A. Jacocks, 7EiO Consultant 

Health Departments should he organxzed so t h a t  a l l  aspect s of 

preventive hea l th  can be covered. Ih s c o n s i s t s  of both t h e  medlcal 

and environmental h e a l t h  aspects.  

Envlmnrnental Health must be s t a f f  ed by engineers, sanxtar ians ,  

l abora tory  technxclans and o t h e r  a n c i l l a r y  personnel so t h a t  t h e  t o t a l  

spectrum of problems i n  t h i s  f l e l d  can be coped m t h .  S ize  of a rea ,  

number of  programmes, and t h e  seve r i ty  of t h e  problem w i l l  be t h e  

det errahate.  

Health Departnent s a r e  of many f oms .  They are based upon a l e g a l  

document but should be organxzed t o  meet t h e  needs of t h e  a r e a  t o  be 

sewed.  I n  some cases  t h e y  may perform prlmary advisory and consul ta t ive  

type  functions while I n  o t h e r  znstances t h e y  m l l  be organized on a 

s t r l c t l y  service o r  ln spec t lona l  l i n e .  The a r e a  of r e s p o n s l b i l l t y  

based upon law 1s t h e  governing f a c t o r  I n  a l l  cases. 

Th i s  a rea  of  r e s p o n s l h l l t y  i s  c l e a r l y  defmed e a r l y  and an ear ly  

decl sion 1s required t o  det e rmne  t h e  scope of  mrk. Decls lons deallng 

m t h  t h e s e  two ltems a r e  l a r g e l y  dependent upon t h e  a z e  o f  t h e  a rea  t o  be 

served, t h e  programmes t o  be i n x t l a t e d  and t h e  poss ib le  l e v e l  of f u n h n g  

t h a t  can be made available. A l l s t l n g  of po s s l b l e  programme a reas  was 

l l s t e d  A d  t h e  usual l e v e l  f o r  authorizing a u t h o r i t y  as found i n  t h e  

Ulvted S t a t e s .  The l e v e l  of a u t h o n t y  f o r  enactment of t h e  bas l c  l a w s  i s  

very lrnportant a n c e  some progmmmes a r e  very  l o c a l  i n  na tu re  such a s  

those dealing wlth inspections of r e s t a u r a n t s  m t h l n  a glven c i t y  whereas 

o the r  programmes such as those  deallng m t h  a i r  pollution, must- 

a wider baakfo -- - r-ee~%rdi-; Air p m u t l o n  a f f  ec t lng  a mven point  could 

be q m t e  d i s t an t  from t h l s  polnt .  

Although the l l s t  of  poss lb le  a c t i v l t l e s  was comprehensive it wapl 

s t a t ed  t h a t  a glven envlrornnental h e a l t h  department might not I n l t i a t  2 

* t hese .  There a r e  xnstances where programme 



respon st b l l i t  l e s  a r e  shared by dl f  f e r e n t  1 eve l  s of adminl st rat ron.  Thl  s 

could be necessa ry  because of t h e  d l v e r s l t y  o f  t h e  problem, t h a t  i s  t h a t  

t h e  same problem 1 s  found I n  nany p a r t s  of t h e  l a r g e r  a r e a  and t h l s  would 

make unlforrmtg of standa-ds and enforcement procedures h i g h l y  d e s i r a b l e .  

Thls  i s  especially t r u e  when you a r e  d e a l i n g  y,ath p m v a t e  ~ n d u d r y  on a 

broad a r e a .  To do o t h e r w s e  might conceivably render  an u n f a l r  aflvantage 

t o  a specific ~ n d u s t r l a l  p l a n t .  

There a r e  many f u n c t i o n s  t h a t  h e a l t h  departments should perform 

but o a r e f v l  c o n s l d e r a t l o n  must be g l v e n  f l r s t  t o  meeting t h e  n e e d s  of t h e  

people  t o  t h e  g r e a t e s t  ex ten t  possible. Care should be  exercised t o  

perform t h e  f u n c t l o n s  a s  competently and effectively a s  p o s s ~ b l e .  It 

1s by f a r  b e t t e r  t o  perform a few f u n c t l o n s  e f f l c l e n t l y  t h a t  a t tempt  

t o  do many tasks and f l n d  t h a t  they a r e  ineffective f o r  any reasons.  

The p u b l l c  r e s p e c t s  a t a s k  wel l  done but h a s  l i t C l e  p a t l e n c e  m t h  poor  

performance. 

P u b l l c  h e a l t h  s g e n c l e s  a t  t h e  l o c a l  government l e v e l  u s u a l l y  a r e  

charge?  wl th  t h e  r e s p o n s l b l l l t y  o f  conduc t ing  programmes I n  envlron-  

menta l  s a n l t s t i o n .  I n  ? few I n s t a n c e s ,  a s p e c i a l  agency h a s  been 

c r e a t e d  o u t s i d e  t h e  o f f l c i n l  h e s l t h  agrncy,  bu t  t h l s  is r a r e .  

Sanitation problems of  r a p i d  u rban lza txon  u s u a l l y  arc of  such 

scope  and of  such magnitude a s  t o  need t h e  f u l l  r e s o u r c e s  of  a w e l l  

o r g ~ n l z e d  and f u l l - s t a f f e d  p u b l l c  h e a l t h  agency. 

One of t h e  more pressxng problems of m,ny r a p l d l y  u r b a n l z l n g  

a r c a s  i f  t h e  provision o f  a p o t a b l e  wa te r  supply .  The r e s o u r c e s  o f  

a l x b o r a t o r y  is desirable t o  augment t h e  work of  t h e  environment21 

h e a l t h  d l v l s i o n .  

SUIIARY OF SIXTH DAY PROCECDIItJGS - ' EDNESDAY 13 OCTOBER 1971 

LZGISLITION 

By P r o f e s s o r  3. .I, Pood, fHO Temporary Adviser  

The purposes  of l e g i s l a t i o n  a r e :  ( 1 )  t o  e s t n h l i s h  3 guiCe o f  

a c c e p t n b x l i t y ;  ( 2 )  t o  e s t n b l l s h  a l e g a l  b a s l c  f o r  judgment; and 

(3)  t o  p rov ide  p u n l t l v e  measures f o r  pe r sons  who f a l l  t o  comply. I n  

a r a p ~ d l y  u r b a n l z l n g  a r e a ,  laws concerning environmenta l  p o l l u t i o n  

are needed t o  f u l f l l l  t h e  i n l t x ? l  purpose. 

Hoot l e ~ i s l n f i o n  concerning the c o n t r o l  of the environment s h o u l d  

be a d m i n l s t r n t l o n  7nd a d m l n i s t r s t l v e  s a n c t i o n s  - not  c r i m l n a l  s a n c t i o n s  

shou ld  be used I n  c a s e s  of  non-compli-ince. 



Usually sanl-cary and pub l lc  h e a l t h  codes  a r e  p a r t  o f  t h e  

a d m m l s t r a t i v e  law o f  t h e  governmental unit and t h e  authority t o  enac t  

such l e g l s l a t l o n  stems from t h e  pol-ce power o f  t h a t  governmental u n l t .  

Police power 1s t h e  sovereign s l g h t  of  government t o  enact  t h e  

necessa ry  l e g i r - L ~ l c ~ t o  p rese rve  and p r o t e c t  t h e  p u b l i c  h e a l t h ,  sa fe ty ,  

and welfare.  

A l l  urban a r e a s ,  m c l u d l n g  t h a t  p o r t r o n  which may be beyond t h e  

corporu te  l l m i t s  of t h e  c e n t r a l  c l t y ,  should  be governed by a p p r o p r r a t e  

z o n l x ,  bu l l&ng  and housrng codes. The need  f o r  such l e g i s l a t l o n  

i s  p a r t l c u l a r l y  c r l t l c a l  I n  a r e a s  a f f e c t e d  by mpxd urbaruzat lon.  

A zoning code c o n t m l e s  t h e  use  t o  whlch l a n d  may b e  p laced and 

s t i p u l a t e s  t h e  c o n a t l o n s  t h a t  ltust be met b e f o e  a p p l i e d  t o  t h a t  use. 

It i s  a n  lmplementlag d e v i c e  of t h e  land-use p lan  of t h e  m a s t e r  p lan  f o r  

t h e  l a m l c i p a l i t y .  

A buxldlng code p r i n a l z l y  t h e  s t r u c t u r a l  c h a r a c t e r i s t i c s  of a l l  

buil&ng and u m a l l y  s t i p u l a t e s  condx t lons  t o  be met to provlde  f o r  

s t r u c t u r a l  s t a b l l t y ,  f l - e  p r o t e c t 1  on and s a f e t y .  

A l e a a n $  code concerns  t h e  c o n d l t l o n s  under w b c h  a s t r u c t u r e  may 

be used as a place  of human abode and u s u a l l y  s t i p u l a t e s  t h e  reqmrements  

of maintenance,  of  occupancy, and  o f  I n s t a l l e d  f a d l i t l e s  and provlded 

s e m l c e  s. 

Whlle lt i s  d e s l r a b l e  t h a t  zoning, b m l d l n g  and h o u s ~ n g  codes be of 

t h e  pe r fo raance  type ,  it 1s n o t  practicable f o r  most urban a r e a s  t o  

enact legislation of  t h l s  type .  Phere fo re ,  most codes  covemng t h e  

above s u b j e c t s  a r e  of  t h e  s p e c r f l c a t l o n  tgpe.  

Zoning, b u i l h n g  and housrng codes should be  r e n  ewed r e g u l a r l y  

and revised as necessa ry  o r  d e s l r a b l e .  Th l s  i s  p a r t l c u l a r l y  t r u e  f o r  

rapidly u r b a k  zing a r e a s .  

'WI.H.0. 1s embarking on a programme o f  t h e  development of  c r i t e r i a ,  

promulgation o f  recommended codes o f  good p m c t l c e ,  and f o r m u l a t i o n  of 

o p e m t l n g  guidelines that  should be of c o n a d e r a b l o  aid t o  t h e  develop- 

l n g  c o u n t m e s  i n  development solutions t o  s a n l t a t l o n  pmblems I n  areas 

of r a p i d  urbanization. 

SUDTARY OP DISCUSSION 

Development of  n a t l o n a l  l a w s  i s  o f  primary importanoe d n c e  t h i s  

would be t h e  a p p r o p r i a t e  method of c o n t r o l l i n g  a l l  n a t l o n a l  and 

n a t u r d  resources .  Laws, when developed, should begln m t h  a s ta tement  

of purpose so t h a t  it i s  c l e a r l y  understood by a l l  what i s  intended.  

Laws must be i n t e r p r e t e d  and t h e  use  of  pream- 

- n s  m s 1  s r o r  appropr laze  l n z  e r p r e t a t l o n .  

T h e r e  1s need f o r  n a t l o n a l  l a w s  I n  t h e  e n n r o n m e n t a l  h e a l t h  f l e l d  

and consensus  w a s  that t h e s e  laws should be based upon rea l ism.  R e a X l s n  

1s e s s e n t x a l  because l a c k  of  r e c o g n l t l o n  of t h e  customs of t h e  people 



could c rea te  an impo ssl bl e  enforcement s l t u a t l o n  . 
La1.s should be very c l e a r l y  wmtten not only a s  t o  purpose but should 

a l so  include adl lunls t ra t ive procedures and p e n d t y  assessments, If any. 

The f e e l l x g  of t h e  Seminar was t h a t  grez t  case should be exercised 

t o  have environmentel hea l th  l aws  enacted on t h c  h1ghes-t f e a s i b l e  l e v e l  

and t h a t  when t h e  laws  become operational t h a t  enforcement be I n i t i a t e d  

promptly. Care should be exercised t o  see  t h a t  t h e  law i s  c l e a r  m 

establishing not only t h e  r l g h t  s of t h e  people but t he  n g h t s  and dut ies  

of t h e  enforcing agency also.  C l a n t y  m t h e  enabllng act  i s  essential 

so t h a t  t h e  n g h t s  of dl p a r t l e s  can be f u l l y  maintained. 

Coordination of e f f o r t s  was a l so  s t ressed  w t h  t h e  example given 

t h a t  although b u l d l n g  codes, usual ly  enforced by crganlzat lon s o t h e r  

than h e a l t h  departments, deal  . n t h  t h e  physlcal and safety aspec ts  o f  

construct lon but when t h e  construct lon pro jec t  i s  a  home t h e r e  i s  need 

f o r  coordination by t h e  h e a l t h  department t o  nssurc t h a t  t h e  humanldtic 

f a c t o r s  a r e  considered. This 1s a good ew,111p1e because t h e  Health 

Department v n l l  be ~ n v o l v c d  m t h  t h e  house when x t  IS occup~ed  by people, 

through t h e  housing code, t o  see t h a t  the f a c i l l t l e s ,  occupancy and 

maintenance of t he  otructuro i s  nnhtauned  in an appropmate manner. 

Consensus a l so  was t h a t  t h e  protection of t h e  people 's  h e a l t h  should 

be a par t  of  t h e  a n s t l t u t i o n  of t h e  Natlon and spec-iflc authorxty and 

d u t l e s  should be s t a t ed .  The crea t ion  of a  na t lona l  organlzat lon f o r  

h e a l t h  1s h lghly  desirable and t h e  Minls t ry  of 7 ~ ~ 1 t h  should be a p a d  

of t h e  cablnet,  o r  executive, pa r t  of  t h e  na t lona l  government. 



PINAfJCING WATER AND SEWEliAGE SCHEMES 

By M r .  R. Casanuevh, :EO Ian:>orary Advi o;r 

An o u t l i n e  was p resen ted  t o  t he  g n r t l c l p s n t s  cover lng  t he  most 

outstztndlng f i t u r e s  on t h e  s u b j e c t ,  namely: 

1. Rickground informntlon 

2. G o ~ l s  t o  be achlcved 

3. Cost composition f o r  c a p i t a l  investment 
and o p e r a t l e n a l  budget. 

4. Financing '>f urban and sewerage systems. 

5. Financing Rur 11 Water Supply Programmes. 

The in f fwmqt ion  needed i n  o rde r  t o  e s t n b l l s h  the  proper  f l nanc lng  of wate r  

and sewerage schemes 1s t h e  assurance  t h ? t  t h e r e  1s enough m t e r  a v a i l a b l e  

and th-.t t h e  e x l s t l n g  n a t u r a l  cond l t l ons  of t h e  a r e a  makes i t  possxble  t o  

design such systems w i t h l n t h o  economic c a p a b i l i t y  of t h e  community t o  be 

served.  I f  t h e r e  a r e  l i m i t e d  water  and sewer s e r v i c e s  a l r endy  e x i s t l n g  i n  t h e  

coun t ry  an  i nven to ry  should  be made I n  o rde r  t o  s l z e  t h e  necessary improvement 
- - 
andlor enlargement Irequlred. 

The goa l  suggested by i;HO t o  be nchleved I n  a 10 yea r  programme is 

40% of t h e  urban popula t lon  s e rved  wlth piped water  i n  t h e  house i n  a d d i t i o n  

t o  20% se rved  by p u b l i c  s t r ndp ipes .  20% of r u r a l  popula t lon  se rved  wlth  

accep t ab l e  water.  It 1s Important  t o  emphasize t h e  need of forecasting t h e  

f u t u r e  popula t ion  t o  be s e rved  t h e  d e n s i t y  of such popula t ion  by c l t y  zones, 

t he  s e n t a t l v e  f u t u r e  i n d u s t r l n l  water  consumption and t h e  r e s p e c t i v e  sewage 

flow. The l l f e  tlme a spec t ed  f o r  a water  system varxes  from 30 t o  40 yea r s  f o r  

t h e  system i t s e l f  and 12 t o  15 g e a r s  f o r  t h e  mobile equipment. For sewers 
- 

t he  life timc spared  f o r  30 t o  50 yea r s ,  reduclng t:, I 0  t o  15 yews .  The 

l l f e  of pumps and mobile equipment. Unit c c s t  f o r  d i f f e r e n t  cons t ruc t i on  

activities 1s necesszry  f o r  water  aria sew?ge programmes I n  o rde r  t o  p repare  

t h e  t e n t n t i v e  t c t a l  c o s t  of t h e  p ro j ec t s .  Long range progrzmmes a r e  cons idered  

t o  be those  t h 2 t  cover  20 t o  30 y e s r s  per iod  and a r e  Inc luded  i n  t h e  n a t i o n a l  

development plans.  More e l b o r a t e d  programmes s r e  needed f o r  t h e  medium 

rynge progrsmmes whxch a r e  suggested t o  be prepared f o r  4 t o  6 y e a r s  period.  

The l i f e  t ime of t h l s  progr,mmes a r e  t c  be a r ranged  I n  such n way t h a t  

c ~ l n c x d e  wlth t h e  a d m i n i s t r a t i v e  pe r iod  of t h e  government. The s h o r t  range 

programme is formed by t h e  annual  wate r  and sewerage p r o j e c t s  Inc lud ing  the  

budget hrakedorn by provinces  and met ropol l tnn  a r ea s .  

'"ken prepnrrng t h e  c a p l t n l  Investment Budget f o r  water and sewemge is 

impor tan t  t o  cons ide r  t h e  following i t e m s  - -- : - b - b v e s t a e a t  +xe- 
-- 

Tmd s u p e r v i s i o n  cost: Improvement 2nd enlargement of e x i s t i n g  f a c i l i t i e s  and 
? 

c o s t  of financing. The c o s t  of operation and maintenance is e v d u a t e d  on 

y e a r l y  bas i s .  

1\11 t h e  t h r e e  programmes mentioned should be prepared showxng a y e l r l y  

trme t ? b l e  and t h e  medlum and long  range programmes should  be c o r r e c t e d  on 

t he  b n s l s  of a c t u a l  c o s t  of t h e  annua l  programme. 



There are s e v e r a l  sou rce s  of funds  t o  fln2nc-e such prrgrammes; t h e  

most important  is the  n n t l o n n l  soufi2inc-luding g r -n t s  and/ar 10311s from 

t h e  Federa l  o r  Cent r ,d  Government and frcm t h e  Provincial o r  S t a t e  l e v e l .  

l h o t h e r  n a t i a n n l  sou rce s  a r e  t h e  commercial o r  government banks. Before 

r e q u e s t l n e  zny e x t e r n a l  l o a n  f o r  water  and sewers  schemes a thorough 

i n v e s t i g a t i o n  should be mlde of the  above mentioned possibilities. It i s  

expected t h n t  n n t i o n a l  n u t h o r i t i e s  v n 1 1  g ive  f i r s t  p r i o r l t g  f o r  f i nanc ing  

t h i s  S O C ~ ~  investment  which ips , a s s e p t i a l  f o r  ecnnomlczl development of t h e  

country  and t h e i r p n r t l c i p n t i o n  w i l l .  b e  2 t~ 3 t imes b e t t e r  than i t  hns been 

up  t o  now wor ldwib .  

h t e r n s l  l e n d i n g  agencxes ' o m '  be c l % s $ i f i e d  i n  m u l t i l a t e r a l  and b i l a t e r a l  

agencies.  Examples of t h e  first I r e  t h e  ! h r l d  Bank, t he  I n t e r  american 

Development Bank, Afr ican Development Bonk, Enst  Asia Development B ~ n k ,  e t c .  

B i l a t e r a l  l end ing  egenc ies  a r e  t h e  Expor t - Imp~r t  &nk, A I D  i n  USA and s e v e r a l  

agenc ies  i n  Europe from Fr=nce, Holland,  Swi tze r land ,  e t c .  

Self-supporting water programmes a r e  of  p a r t l c u l n r  importance f o r  
I - - 

developing . , countries-$ecause they f o c u s  the f i n n n c l s l  problem i n  t h e  p r o j e c t  

i t s e l f  wl thout  any o t h e r  agency t o  be r e spons ib l e  f o r  t h e l r  eonnomicnl c-kb-- 

r r n t s .  These p r o j e c t s  depend on water  revenues coming from water  r a t e s  and/or 

l and  t a x e s  f o r  t h e  premises t o  be served.  ' l a t e r  r a t e s  s t r u c t u r e  should be r? 

ar ranged  i n  such a way t h a t  t h e  low lncrmo peng3e w i l l  no t  Cse more than 

8 t o  20 dayssa la ry  t o  pxy f o r  t he  w l t e r  c.snsumption of h i s  famxly i n  a  year  

period.  I4eters ~ h o u l d  be e s t l b l i s h e d  f o r  100% of t h e  water s e r v i c e  2nd h igh  

r a t e s  should be a p p l l e d  f c r  ccnsumers t h ~ t  use  wlter f a r  beyond t h e i r  s a n i t a r y  

m d  h e a l t h  needs ,  when t h e r e  i s  s c a r c i t y  of nvsx l ab l c  water. Sewerage schemes 

a r e  u sua l l y  f lnanced  i n  l a t i n  American c n u n t r i e s  through lnnd taxes .  There 

is r e c e n t l y  a  movement t o  e s t a b l i s h  s e r e r  rzitrs I n  t he  some water  b i l l  

fo l lowing  t h e  experience galn.?d I n  scme count+ries where they  e s t n b l l s h e d  

f l ? t  sewer chznge of 20% c f  t h e  wnter b l l l .  S p e c i a l  r a t e s  could be e s t s b l i s h e d  

f o r  l a r g e  i n d u s t r i e s  charg lng  them f o r  volume 2nd chemical c a r o c t e r i s t i c s  of 

t h e i r  sevage flow. 

Commun~ty p n r t l c l p a t i o n  i n  t he  a c t u a l  c a p l t a l  cogt f c r  w l t e r  and 

sewerage schemes can be ob tmned  t h r m g h  community o rgan i za t i on  i n  t h e  

f r i n g e  a r e a s  of u r b ~ n  communities and more l i k e l y  i n  t h a  r u r n l  a r e a s  where 

t h e  peoplex= normally o rgsn ized  i n  communal e n t i t i t i e s .  

Financing cf  wok,er systems and e x r e t a  d i spr j sc l  I n  r u r n l  a r e s s  can be 

done by establishing a ro t a$ lng  fund procedure and cherg ing  lovr rates.'-' " 

c a l c u l a t e d  i n  such n  manner t h a t  t h e  c s p x t o l  c o s t - w l l l  be recovered i n  a 



SUIfNAXY OF D I S C U S S I O N  

P - r t i c i p a n t s  were i n t e r e s t e d  t o  know t h e  1, c&t2 n c t h l d  of c o n v e r t i n g  t h e  

commqn l l n e  budgetary  system used by mcnj- government a g e n c l e s  i n t o  a 

Programme budget  which 1s now r e q u l r c d  by m-dern . ~ c l m i n i s t r a t i o n  methmds, 

It was recogn ized  t h n t  t h e  c o n v z r s l o r  w ~ s  n n i  an  easy  t a s k  because l n  3 

progrzimme budget  t h e r e  1s t h e  need t o  I n t r o d u c e  t h e  ' u n i t  c o s t '  procsdura  

which i m p l l e s  ?n  i d e n t i f l c z t l o n  of pzn-ameters. Th,ro 1s t h e  tendency i n  

v12ter wcrks programmes t o  u s e  c o s t  p e r  million g s l l o n s  o r  f o r  house connection 

whl le  t h e  u n i t  c o s t  shou ld  be l d e n t l f l e d  p e r  person1' h e m u s e  t h i s  pnr lmete r  

h1.5 more me?nlng from t h e  p u b l ~ c  h e a l t h  p o l n t  c f  -new. The t r a n s f e r  of 

t h e  first t o  t h e  l r t t e r  1s n o t  eysy when d i f f e r e n t  f ami ly  composition mnkes 

t h e  t o t a l  number of  consummers, 

m e  c o s t  b e n e f i t  r a t l o  was d i s c u s s e d  I n  conncc t lon  wi th  wa te r  

Programmes snd ~t w a s  recognized t h a t  s e r i o u s  and numerous a t t e m p t s  have 

been dcne t o  g e t  -I p r a c t i c a l  -nswer b u t  t h e  problcms remrin  i n  t h e  e v d u ? t l o n  

of  t h e  t o t - 1  b e n e f l t  t h q t  wnter  s y s t e m s  r s g r e n r n t  f o r  h e a l t h ,  .4 r e s t r i c t e d  

answer t o  t h i s  problem is given by e v n l u a t i n g  t h e  c o s t  cf s i a k n e s s  i n c l u d i n g  

medical  c q r e  and l o s t  of p roduc t ion .  Th i s  c o s t  b e n e f i t  r a t i o  1s n o t  j e t  

8 n  answer t h 7 t  s & t l s f y  ecrnomis ts and n q t i o n l l  p lanners .  

It w ? s  ?Is0 n e c e s s a r y  t o  c l a r i f y  t h ~ t  a m c r t l z a t i o n  i s  c n  l m p o r t m t  f l c -  

t o r  of  t h e  f i n a n c i n g  c o s t  of w s t e r  p r o j e c t s  and ~t shou ld  be i n c l u d e d  I n  t h e  

water  r a t e  . s t r u c t u r e .  

Another m a t t e r  d i s c u s s e d  was t h e  use  of  t h e  =me b i l l  t o  7ay water  ~ n d  

sewerage charges  and ~13s a c c e p t e d ,  f o r  F r a c z l c l i  r e a s o n s ,  t o  have both  changes 

i n  t h e  same b i l l .  

In  c r d e r  t c  have a  wa te r  and/or 2 sewerage sys tem nccep ted  by t h e  

community i t  is n e c e s s a r y ,  i n  many c a s e s  f o r  t h e  E a s t e r n  lulediterranenn 

c o u n t r i e s ,  t o  preceed a vr l ter  p r c j e c t  by a h e a l t h  e d u c a t l c n  progrlmme t o  

educnte  t h e  people  and c r e a t e  a demznd f s r  wa te r  s e r v i c e s .  

The need of  s t n r t l n g  t h e  c o n s t r u c t i o n  of wa te r  and sewerage sys tems 

n t  t h e  same t ime was discussed and i t  87s recogn ized  t h a t  even when such  a 

p r a c t i c e  1s desirable, t h e r e  a r e  few o c c a s i o n s  I n  t h e  XMR t o  p u t  i t  i n t o  

opern, t ion due t o  l x c k  o f  money av21lable and t h e  need of meeting a n a t i o n a l  

development programme based cn p r ~  o r i t l e s .  
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By P r o f e s s o r  E. W. ?,rood, W.H.0 . Temporary Advl s e r  

l%i le  t h e  need f o r  t r a i n e d  environmental hec t l th  workers 1 s  g e n e r a l l y  

g r e a t  i n  most a r e a s  of t h e  world, t h e  need I n  rapidly urbanizing a r e a s  

t e n d s  t o  be cor i s ldembly  more acu te .  I n  some cases ,  t h e  n e e d s  may be 

made l e s s  c r r t i c a l  th rough  t h e  more e f i l c l f f l t  usc of  p r e s e n t l y  a v a i l a b l e  

t r a l n e d  manpower r e s o u r c e s ,  1 . e m  t h e  assignment of engineers t o  englneer-  

l n g  t c ?  sks ,  of t e c h n l c l a n s  t o  technical a c t l v l t l e s ,  of ed rn in l s t ra t ion  t o  

admlnxs t ra t ive  d u t i e s ,  e t c .  

I n  r a p i d l y  u r b a r u z ~ n g  a r e a s ,  t h e r e  a r e  t v m  broad c a t e g o m e s  of  

personnel  t h a t  need t r a l n r n g ,  namely, present  s t a f f  who may need 

retraining o r  advanced t r a l n l n g  l n  s e l e c t  cd o r  s p e c l a l l z e d  sub jec t s ,  and 

p o t e n t l a 1  s t a f f  wno need t o  be f u l l y  t r a l n e d  t o  meet t h e  demand~ng 

c o n h t l o n s  of t h e  new s l t u a t l o n .  

P a r t i c d a r  c a s e  must be t aken  t o  ensure t h a t  t h e  t r ~ l n l n g  endeavour 

m l l  produce a l l  of t h e  s k i l l s  necessa ry  t o  have an e f f l c l e n t  envxrun- 

mental  o r  p u b l l c  t ean. Usually s a n ~ t a t l o n  problems of n p l d  u r b a n l s a t l o n  

a r e  o f  such c h a m c t e r  and of such magnltude a s  t o  r e q m r e  t h e  s k l l l s  and 

r e s o u r c e s  o f  an ef f  c c t i v e  envlmnmenta l  o r  pub11 c  h e a l t h  t earn. 

Exlstxng staff u s u a l l y  need t r a l n l n g  l n  o n l y  s e l e c t e d  a r e a s ,  whi le  

p o t e n t l a 1  s t a f f  w l l l  nced t r a l n l n g  I n  a l l  of t h e  b a s l c  s u b j e c t s  of  a  

particular p r c f e s s l o n  o r  s k i l l  p l u s  some advanced t r z l r n n g .  In  a  

p r e s s l n g  situation of m p l d  u r b z n l z a t i o n  ~ f  may not  be p o s s l b l e  t o  

p rov lde  a l l  new s t a f f  members m t h  2. complcte and balanced advanced 

t r i x n i n g  programme. 

T m l n l q  should be accomplished m t h i n  t h e  s-ame country where t h e  

person 1s o r  may be mnployed, except  t h a t  g e n e r a l  praf e s s l o n a l  t r a l n l n g  

may be accomplished ~ , t l t h i n  t h e  seme rcg lona l  a r e a .  
\ 

To t h e  cx ten t  p o s s l b l e ,  a l l  e x l s t l n g  t r v l n l n g  f a c i l l t ~ e s  m d  

r e s o u r c e s  should be u t l l r z e d ,  schools ,  c o l l e g e s  and u n l v e r s l t l e s  should 

be encoumged t o  g e s r  t h e l r  programmes of l n s t r u c t l o n  t o  meet t h e  

t m l n i n g  nes3.s. 

It i s  thc b a s l c  responsibility of each country t o  use  r t  s t r a l n l n g  

facilities t o  ~ t s  bes t  advantagc t o  t m x n  t h c  h e e l t h  wgdi-ers t h a t  a r e  

needed t o  cope vilth t h e  problems of  m p l d  u r b m l z a t l o n .  If such an  

e f f o r t  docs not  o r  cannot produce t h e  needed nonpocver, t ' l c  coopera t ion 

of and t h e  assistance from ~ n t e r n c t l o n a l  agcnc lcs  should be s o w h t .  

S W A R Y  Or' DISCUSSI3N 

Considerable l n t  e r e s t  w a s  d r  s p l a y  ed I n  d ~ s c u s s i n g  thx s t o p l c .  There 

was a u n a ~ m l t y  of  opinlon t h a t  t h e r e  1s a r c a l  shor tage  o f  t r a i n e d -  

personnel  I n  t h e  f r e l d  of envI.mnmentc1 healtl-i. Also t h a t  t h e r e  was 

a r e a l  need t o  r e t r a l n  h e a l t h  peop le  t o  p r c p r r e  them t o  cope vvlth t h c  

complexxcles of  urban l l f  e. S e m o u s  shor tages  l n  personnel reqmrement s 

was expressed and t o  add t o  tho  d 3 f f l c u l t y  I n  secumng a d h t l o n a l  people  



Coordinat ion between a c t l v l t l e s  was s t r c s s e d  and t h e  use of n u l t ~  

d i s c r p l i n e s  could be employed t o  h e l p  overcome t h e  repor ted  shor tage .  

:Vorld conditions have changed so t h a t  it 1s r e q m r e d  that  h e a l t h  people  

u t l l r z e  people who have been tmln t3d  t o  r e n d e r  supportive s e r v l c e s .  

I Iez l th  engineers cou ld  be oscd I n  aecur lng t h e  construction of  m f e  and 

s a n i t a r y  w t e r  s u p 9 l l e s  b-wt could g r e a t l y  b e n e f l t  from persons  t ~ i n e d  

I n  t l le  .Wcial s e r v l c e s  f l e l d  t o  s e c u r e  lmplenen ta t lon  o f  t h e r r  use. 

P a s s i b l y  t h e  bes t  approach t o  t h e  problem 1s t o  use  many people t r - l n e d  

i n  many p r o f e s s i o n s  each perforrmng t h e  t a s k s  f o r  w h ~ c h  he rs be& 

s m t e d .  I t  VPS suggested t h a t  t h e  use  of f emales  i n  t h e  enforcement 

a c t i v l t l e s  m g h t  be a method of  securing a d d l t l o n a l  employees s l n c e  t h l s  

h a s  no t  been n common p m c t l c e  I n  t h e  p a s t .  

There was agreement t h a t  t r a l n l n g  a c t l v l t x e s  should be o n  a p r a c t l c a l  

f r e l d  b a s l s  bath t h e  theoretical components t a u g h t  o n l y  t o  t h o s e  who 

would be involved wrth h l g h  l e v e l  l e a d e r s h i p '  s roles. The p r a c t l c a l  

f l  c ld  type  t r c l n l n g ,  h o p e f u l l y  I n  an environment s i r n l l l a r  t o  the  

u l t l n a t e  worl:lr,g s e t t l n g ,  can produce persons  t o  do s p e c i f l c  jobs ,  

These courses  shouldb6f a shor t  d u r a t l o n  teackung t h e  r u d m e n t s  of  

s a n l t a t i o r , .  A s  a  person p rogresses ,  t h e  t r a l n e e  can b e  g lven a d d l t l o n a l  

t r a i n i n g  so t h a t  h l  s m p a b l l l t l e s  a r e  broadened and n e  can o p e r a t e  I n  

a wider  sphere. 

Dlscusoion a l s o  revealed  t h a t  t h e r e  were f u n d s  t h a t  could  be used 

t o  t m i n  but that t h e  Government of t h e  Country must make e r e q u % % t p o r  

such t r a l n l n g  and a l s o  stipulate +,he t y p e  of t m l r n n g  req tu red .  



R%Ct:Ir'7PT31~TIC\T!S 

It was un?nimqusly r p e d  by 711 a-.,rtici>.mts t h l t  tLe followln_- recmonc ' -  

a t lons  bo prs-)oqcr?. th5t: 

1. 'Itue tho s o v ~ r l t ~  of s ~ n l t ~ t i o n  pro51cas cr07ted by r?-)td urbqniz-itlon, 

momber countr lcs  ?ro  u r ~ ~ d  t o  ,?lice the h~;hc , ,  t 7 r l o r l  t y  03 prop.r.i7rlcs 

aimed a t  otudym-: these nroblcw 7n.l sceklng tcchnloal  and ec9noilc?l 

solut ions.  

2. llembor n?tlons ,rve 'I1:h :hrrlri-ty t o  thn d v c l o y ~ o n t  of ccnmunity ~1:tcr 

s u v ~ l y  s y t e q s  p-trticul -rlg f o r  w b - ? n l z l n ~  Treqs .in3 t h  ~t the  qu?? i ty  of 

drin':ln.; c s ~ t o r  I n  quch s g  tenls sh(1ul.J -+t l31r;t c - n f o r ~  t o  the  vnimun 

r c q p l r c ~ s n t s ,  7s f w n d  I n  tho currcnt  c d i t i m  of  "Int  3rn-tlonsl j t snd?rJs  

f o r  h n k l n :  bJ-,tcrtq plblishr>9 by 30. 

3. 'Ihen plnnnin,: f o r  co8munlty 71-ter su>.'ly 2nd rl?: t e r r l te r  sys tena  smcl-il 

r e c o 3 r t l o n  b- .yven t o  a l l  rp> levsn t  nocic-econonlc f -c tors .  

4. ks a neans t o  reduce tho i n l t l s l  cos t  ?n& cos t  of o v e r - t i m  an . r . i t t c ~ ~ t  

should be a-13.o t o  st-nr?srdizo equi,ment i n  corllmunity w 3 t - r  sunnly ,ad 

v n s  torrctcr sy- t27s. 

5. I n  tho glcnnin , of col?r;unitg m t e r  s u - ~ ~ ~ l l e s ,  consideration b- 3 v c n  ,1150 

t o  the  l l s p o ~ z l  of - ~ ? s t ~ y ? 7 t ? . r  t o  ?void t l ~ c  crc7t lnn of nc.7 o r  t'le 

ln tens i f ic- . t ion  of tho  o x i s t i n c  ~r?hle.ns of s -n i t? t ion .  

6. Conci'er-ltlon be x v c n  by '10 f o r  t"l oevolonmont of - p > r o p r l ~ t c  p1d. l -  

l l n c s  t h - t  .19y b? u t i l i z c d  by in rEus t r i~s  t o  n m t r e ~ t  t '?alr l iqui t l  i~qst ' s  

b ~ f 9 r e  d1schar;;o i n t o  c?rziunlty selJers zn order  th-it the  in.?ustrl.il :*zsten 

t t l l l  not  s f f o c t  2Avorsel;. tho aea~cr-F s y  t e a  o r  the  s?r~-qc t r o ? t ~ e n t  

?roc?so. 

7. Connrehonsivr stu-ilce b~ n?dn of t\? envlronmcntql nol lu t lon of - x r ,  .rater,  

lznd -n& s o i l  i n  order t o  more s u c c ~ ~ c t l y  l . lentlfg the  c-\usns of tho 

2ollut:ons -nd t o  J-velop a y ~ ~ n p r l l t e  rlclnures f o r  onvironncnt-1 con t ro l .  

8. 111 ~ ? q r o 3 ~ l ? t i 3  rzse-rch i n s t l t u t c ~  i' 2nc ur-=;~ed t o  atu-ly nclt ne thois  of 

deslyn, constructi .  n .in 1 ~ y r - ~ t i o n  of  coFr u n i t y  71-ter cun 7ly 1n4 11-lste 

c3 l l ec t lon  sy3 t t .q~  In -n q t t o l p t  t o  obt - in  y e s t e r  ecmmy.  

9. >:ach n l ~ . m ? ) ~ r  cquntry, ~ c c o r d l n ~  t o  its needs,  s h ~ u l d  be ?ncour-,n?d t o  

est?Sliuh l?bor-itorlwi and qonztor~n.: sy;tsns f o r  the  me-~uremmt rf the 

q u l l i t g  of ~ i r  -?nd .l*t?r. If funis Trc?  not  3v- l l -b lc  as61 t a c o  could be 

onu&t fro? i n t e - r n l t ~ o n ~ l  3,;onclos. 

10. E 20 be -ncour t o  extend +heir oxifitin: p r o ~ ~ m a o s  I n  the  f i e l d  sf 

mtsr po l lu t ion  oontr92 t o  7.11 c o u n t r ~ e s  of t h i s  {epon ,  e s p o c i ~ l l y  I n  

tho f i e l d s  of pl~:znln; and orz-nl&.tlon. 



11. The development of -i coclc of good gr -c t ice  rhich lrould be n p p l i c ~ b l e  t o  

dovnlapinr; o ~ u n t r i e s  lnd r : i l l  -1:rt tin t o  the opm3tion 2n' min t -nnnc~  of 

m51ic V Z ~ O F  su2ply syntms ,  13 , t e i i ~ t c r  2nd so l id  ~ r l s t e  co l l sc t icn  3nd 

d l  sposnl systems. 

12. i;hvironnontnl h?qlth be S v e n  cons ldor~t ion  i n  n?t ioni l  devr?lo;unnnt n l ~ n s  - 
. ~ h i c ! ~  sh?uld COVOF t31-cl1 tavn r l i t ?  - viet; t o  solvin- the :~rrcblc?.s r3inod by 

rayid l ~ r b ? n l z ~ t i o n  - ?n-: tha t  t.1, ?;encics md ~ i n i s t r i c s  c~ncerncd 111th 

onvironrl,nt,-1 health ~ c t l v l t i e s  tzkn an nctive p ? r t  i n  the f o r w l ~ t x o n  ~f 

such enviranqentsl heal th  pro?r-mes a t  th? ? i ~ \ e s t  p lmin , :  Ievol. 

13. The settin: up vhorc 7p*>rowiczto of ~vzronmontn l  I Ie l l th  3oards 1.~1th 

ra,x-res-.nt-tion froa ?ync ien  conccrncd 771th envlronmntl l  h e d t h  issues  

f o r  the estsbllshaent of con;~rehonsive environient?l q u d i t y  o r i t o r i s ,  

gnde l lncs  f o r  p ~ e v ~ n t i v e  meanuras 2nd rrethcds of defcmining p r i ~ r i t i 3 s  

-2d ?l locet ing rcsnurcee b ~ n e d  on h3a1tll needs. 

14. IIcus:ns should be ic!<novled p d  as  an i n t e p a l  p l r t  of environmont~l he-lth,  

mil tha t  FbIomber S t c t e s  should en-at c n f o m e ~ b l e  min~mua st,mdar$s of housln:: 

~ c c o v a o d ~ t i ? n  7nrl f o r r m l ~ t e  a national pro@;rzane f.)r houelng irlprovenont. 

15. EllomScr countries contlnue t h e i r  offor ts  i n  tr-inln,: environnnnt-1 he-zlth 

p-rsonncl. 

16. Tr~inin;: f q c i l i t i e s  b- dev~10~)ed  for r l ? t ? r  s u p d y  -nd ~r?stowater treatment 

pl-nt o p o r ~ t o r s .  

17. '4x0 and other c o ~ y t o n t  o r~n:z? t iono  ohould continuo the r r  endozvours t:, 

~ c h i z v e  uniformity i n  ~?nsuremcnts an4 i n  col lect ing 3nd reporting of d?t? 

spcci7l ly  on ?nvironment?l pollution. 



Plr?T I11 

ST:ITEMENTS BY PARTICIPANTS 

AFGHANIS TIIN 

Afghnn-~s t~n  2 9  un ngmnan society where 85% of t h e  population 

still l i v e s  i n  r um1  arcas, but due t o  the  pat tern of socio-econonic 

developnent we are  following the  saue t r ends  a s  aost  of the  countries i n  

Asia, Af r i cn  m d  Latin i ~ n e n c a ,  

I n  orcier t o  conduct urbanlzatlon on sound l i ne s ,  n c m t m l  housing 

and t o m  plannlng dep r tuen t  has been estnbllshed n t h  headquarters I n  

Kabul. The acpartnent has  so f a r  drawn up m s t e r  plans f o ~  nmy c i t i e s  

and t o w s  i n  t he  country. The departr-ent also chooses and surveys slt es  

f o r  new towns b a n g  bmlt beslde t he  o ld  ones. The m d e r  plan o f  t h e  

c i t y  of Kabul W c h  has  been prepared with t h e  help of Soviet experts, 

envisages couplete urbanization of t h e  c l t y  i n  n spm of twenty-five 

yenrs. The m c r o - h s t m c t  bui l t  east  of thc  c i t y  along the Kabul- 

Jalalnbnd highway could be considered a f x r s t  s tep i n  t h ~ s  direction. 

The uicro-Chstlrct possesses a l l  t h e  nodern a n u n t i e s  of l i f e ,  v iz .  

sewemge, e l e c t r l  at y, dnnking water, central  heatlng, e t  c. There a re  

a l so  schools, playgrounds, narket places, a cinenn and an indoor 

recreational centre. 

A s  anywhere e lse  i n  12fghmisllsto.n a lso ,  ~ u n l c l p a l l t i e s  a re  responm ble  

f o r  t h e  supply of drinkxng water, w t e  disposal and establ l&uent  of 

semges. gos t  of t h e  n m c i p a l  ollgaruzatlons I n  the toms and c ~ t i e s  

of fdghanlstan have succeeded I n  provldlng safe drinking water t o  t h e l r  

c i t l z m s ,  but sone a r e  building and others  have yet t o  build t h a i r  water 

supply networks. 

In order to  be t t e r  cope with t he  problens of waste d l s p o s d ,  

water supply, etc. t h e  govcmlent have created a new depnfiaent, called 

t he  k e a u  of Envlromental Health I n  t h e  frnriework of t h e  Mmistry 

of Publlc Health. Thl s Bureau i s  responab le  f o r  t h e  control cf 

environnental heal th  n c t l v l t i e s  throughout ldghnnlstan, But i n  t h e  

present; circun&mces, lt has  also taken over t h e  responsibi l i ty  f o r  

t h e  deslgn a d  construction of rurn l  waterworks, l a t r i n e s  and conpostlng 

progranncs. These pmgrcrrmes n k ~ c h  a ro  clo sely connected are b a n g  

carr ied out through the  Health Centres and Sub-He-lth Centres which a r e  

being e&ablished. It 1-8 worthwhile t o  nentlon t h a t  t h e  Central 

Housing and City Planning Departnent, bemdes hanng  launched new 

housing projec ts  i n  Kabul mi3 %ther  -cities, hcts a lso  undertaken d u n  

clearance, especially i n  Kabul, which 1 s  going t o  a s t n s t  a great  deal -. 
t h e  B u r e p  of Eiriv~romental Health m t h e  inplenentation of ~ t s  p lms .  

The new housing projec ts  uudertakken by t h e  Cent F-1 Housing and 

C ~ t y  Plannlng Depnrtnont i n  Kabul  and other c i t i e s ,  have f i r s t  of dl 

tho purpose of novlng cut  the  urban popula t~on f ron t h e i r  decrepit and 

mhealthy houses i n  t h e  o lder  p a r t s  of t he  c i t i e s  t o  new well-planned 



surroundings, where nos t ,  ~f nut a l l ,  of t h e  conSlltlons f o r  leadlng 

a hecl thy urban l l f e  a r e  f u l f i l l e d .  In  t h e  second place,  t h e  purpose 

of t h e  tovmships i s  t o  ease t h e  rush on t h e  towns and t o  r e l l e v e  

congestion. I n  t h e  long run t h e  Central  Autholr ty  f o r  Houslng and Town 

Planning p lans  t o  d e ~ o l l s h  a l l  t h e  substandard bui ldings and dwellmgs 

I n  tovms thm&yhout Afghanlstcn, rnd replace t h e n  m t h  habitations 

possessllle; t h e  q u a l i t l c s  t h a t  we have alrecdy n e n t ~ o n e d .  The p lans  f o r  

t h c  towns have been conpilcd I n  such a nanner t h a t  both high 2nd low 

incone groups ~ ~ a y  be enabled t o  b m l d  houses In  accordance m t h  

lu i lc ipnl  spec l f lca t lons .  

f'~ pro jcc t  t o  provlde more drinking wnt e r  t o  t h e  citizens of Kabul 

and t o  b u l d  a , lore e f f i c i e n t  waste d lsposa l  systen was undertaken by 

t h e  Unlted >Tations. Umted Nat ions Developucnt Programe has  a s s i s t e d  

t h e  C e n t r a l  L u t h o ~ t y  f o r  Housing and Town P l ~ ~ n n l n g  toge the r  m t h  ';&I0 t o  

provide n conprehenslve plan f o r  s a f e  dmnking w t e r ,  sewage and vnste 

d i s p o w l .  Thls i s  b a n g  s tudied and i t  ifi hoped t h a t  wi th  its inplcmenta- 

t l o n  other  c i t i e s  I n  Afghan1 s tan m l l  a l so  have n v iv ld  exanple before 

then  of how t o  cope m t h  water supply and waste d lspos i l  on nore nodern 

an$ sc i cn t i f  LC l l n e s .  

f r ea tuen t  and dlsposal of i ndus tma1  water has  a l so  recelvcd t h e  

a t t e n t i o n  of t h e  nuth.r ' l t les  concerncfi. But sone difficulty 1s being 

f e l t  i n  t h r s  regard, both by t h e  Govcrnncnt a u t h c n t l e s  and t h e  nmlge-  

n c n t s  of t h e  lnclustr ia l  enterprises, xn vxew of tho sca rc i ty  of 

qual l f  l ed  personnel and f l n a n c l a l  resources  t o  acqmre  labora tory  and 

o the r  equipncnt required f o r  t h e  successful developnent of an indus tma1 

waste control  prognnne.  

Therefore, 1t 1 s  evldant t h ~ t  ea r ly  Govcrnnent ac t lon  i s  required 

f o r  de te rc imng t h e  extent of t h e  pmblcils and f o r  plannlng and 

inpleuent ing eff l c l e n t  neasurc s f o r  t h c  cont r s l  cf t h e  environilcntal 

h e l l t h  pro2rarue, sonethln; on which t h e  Envimnnentnl Health k e l u  o f  

t h e  l k ~ u u s t r y  of Publ lc  H e ~ l t h  of t h e  Governncnt of Afghanistan h a s  

l z ~ h t l y  enbarkeg. 



CYPRUS - 
C y p ~ u s  i s  t h e  third l a r g e &  i s l a n d  in t h e  Ilediterranean with an 

a rea  of 3 572 square rnlles. The i s l a n d  1s dlvlded i n  six a s t r i c t  s, 

each one has  ~ t s  ovm capxtal .  %ch town 1s governed by a l l lun~cipal  

Corporation and the  suburbs around t h e  t o m s  a r e  under t h e  Inprovenent 

Board Law. 

The d 3 s t n b u t l o n  of p o p a a t l o n  i n  Cyprus i s  a s  follows: 

To~vns and subu?-bs 247 100 

Vi l l ages  385 900 --------- 
Total : 6 3 3  000 --------- 

Water Supply 

Since Cyprus 1s a s e u - a n d  country t h e  supply of water i s  

abundant. A l l  available water I n  Cyprus cones f mn m l n f a l l .  The annual 

mean r a m f a l l  i s  20-21 inches,  r a n g ~ n g  f r o n  a maximm of  27 inches  per  year  

t o  a nimnun of 9 ,7  inches  per year. Most of t h e  r a m f a l l  occurs  during 

t h e  winter  months. But t h e r e  1s grea t  v a n a t i o n  i n  r a i n f a l l  according 

t o  t h e  meteorological condl t lons.  Troodos h a s  an annual average o f  about 

40 inches  p e r  year and Morphou area h a s  an average of only about 11 ~ n c h e s .  

Water f o r  donest lc  use 1s genera l ly  obtalned f r o m  boreholes and 

springs. A l l  co!;znunltlss have t h e l r  o m  water supply systen,  e l t h e r  on 

an ~ n t h v l  d u d  o r  reglonal bas1 s. 

- * A t  t h e  presen7; t l u e  shortage of water I s sonet lnes  expemenced i n  

c e r t a i n  a reas ,  p a r t l c u i a r l y  durlng t h e  period of  drought. The expected 

increas ing  denand f o r  water n e c e s s t a t e s  t h e  developnent of p lans  f o r  

new murces .  

h r  Pollution 

At t h e  present t lme Cyprus does not have any n a j o r  problems 

r e su l t i ng  fron a l r  pollution, but t h e  t r e n d  f o r  u r b a u z a t i o n  and 

indus t r i a lxaa t lon  may c rea t e  such a pro blen. The Govemnent i s  consi- 

defing t h e  d e s g n a t l o n  of specla1 zones for i ndus tma1  development. 

These zones m l l  be provlded m t h  adequate supply o f  water, sewerage 

system, e l e c t n c ~ t y ,  e t c .  I n  deslgnatxng these  mnes specla1 

c o n s ~ d e r a t l o n  IS glven t o  t h e  contro2-of a r  p o l l u t i o n .  One o f  t hese  

~ n d u s t m a l  zones has  been es tnbl l shed  a t  t he  s t  e of about 60 a c r e s  

outs lde Nicosia on t h e  main road t o  Bamaguda. 



The na in  problem of a l r  pollution s teads  f ron  carbonaceous fue l  

and i s  due t o  t h e  en lss ion  of smoke and sulphur dloxlde.  The concern 

of t hese  pol lu tcmts  do not appear t o  be cnuslng a publ ic  h e a l t h  hazard. 

Waste Water 

No c l t y  l n  Cyprus a s  a c o m m t y  has  a water-borne sewemge 

systen. The present p r a c t i c e  u t l l l z e s  t h e  &sposaJ. of sewage by sep t l c  

t anks  and nbsorptlon p i t s .  Thls ex l s t lng  nethod i s  no longe r  su i t ab le  

beccuse of  a lack  o f  permeable s o i l  and t h e  increasing dens l ty  of t h e  

populntlon. In cer tq ln  a reas  of ssne t o m s  mw sevrxe flows on t h e  

ground pol lu t ing  s t r eans  and causlng nuissances.  I n  general  refuse i s  

not belng disposed i n  a s an i t a ry  nanner. Much of t h e  na t  e r l a l  1s 

col lec ted  by t h e  l c c a l  a u t h o r i t i e s  nnd duuped I n  r a n n e s ,  b a e d  I n  

t renches  m d  sca t te red  on t h e  ground uncovered, Sone of t h e  mater ia l  

i s  burned. It hns  been reconnended t h a t  I n  ndmt lon  t o  p lmrnng f o r  a 

san i ta ry  neans  f o r  & s p o s d  of l i q m d  wastes pXms be developea f o r  

t h e  proper disposal  o f  s l i d  wastes. 

0 la Aut ono b i l e  s 

There a re  nany o l d  a u t o ~ i o b l l c s  i n  Cyprus, T b  s nay be t h e  cause 

o f  publ lc  nulssance and qny be unsightly, Recently an a rea  has  been 

designated n e a r  l?icosia where old c a r s  nay be taken f o r  salv,?ge. 

The rnprovenent of environnental  po l lu t ion  I n  Cyprus i s  

Sepending upon t h e  a v a l l a b i l i t  y of q u d i f  ~ c d  nmpower t o  per fom 

neceeaary tasks .  



EGYPT - 
me sanitary s i tuat ion i n  Egypt and the main problsms created from rapid 

~rrbanisation, can be 6uc;;lo.z-ized m thc following s i x  oate@rios: 

1. Hater Supply Problems 

The urhan environment i n  div..ded in to  two lovels,  b ig  c i t l e s  which include 

Cairo, Alexandria ?nd canal czt les ,  and moderate c i t i e s  which constitute 12CI c i t i e s  

i n  a l l  the c o ~ t r y a  

Fi l tered ~ n d  chlormgted water 1s available for  90% of the t o t a l  urban population 

a t  s r a t e  200 t g  250 litros/capita/day i n  b ig  c i t i e s  snd 120 litres/oapita/day 

in other c i t i e s ,  

+e main problems i n  c i t i e s  lnolude: 

a, Some parts  deprlve of water f a c i l i t i e s  'slum areast. 

b. Other parts not served by water plping inside houses, but f r ee  

water stands are available. 

a. The need of increasing the water production to increase the r a t e  

per capita, 

The existlng plans fo r  the h t u r e  are aiming to  increass and improve the 

w ~ t e r  quality. 

2. Sewam Problerna 

Approximatsly 40% of the to ta l  urban pppulation is  served by public sewerage 

systems and treatment plants, the r e s t  have other unsatisfactory moans of  sewage 

disposal. 

Nevorthcless, the sowage plants i n  Cairo and Alexandria are overlosded due 

to-the heavy increaso i n  population and m industr ial  plants; t h i s  s i tuat ion has 

l ed  to  the disposal of raw or p<artially t reated sewage i n  drains and lakes. As a 

resul t ,  the dissolved oxygen i n  some of them is depleted t o  a level insuff icient  

fo r  f i s h  breeding or to rnaintsln thc normal aquatic l l f e .  

Another problem related t o  the proder disposal of sewage is the ineffYcienay 

of the pumping stat ions to  cope with the actual discharge. In  Alexandria, a 

oertain percentage of raw sewage i s  dlschargcd into tho Nediterranean Sea t o  

some hs tance  from tho shore, leading to  a certain degree of nuisanoe to  the 

hatblng $caches, although no health h a z e  has been encountered aocording to 

the numerous studles done on that  subject, 

3. Solid Waste Disposal 

Refuse collection and disposal are practlsod i n  a l l  c i t i e s  and towns a s  

well as big villages, The deficient methods of manus1 s t r e e t  cleaning, the 

lack of e f f ic ient  oartage 2nd defxciont disposal systems cause considerable 

problems, Epping is badly carried out due t o  poor transport and to  lack of 



sui tsble  space. Ef f i c i e i~ t  incincrstion would require heavy capital  expenditure. 

The transformation of wastes Into manure is pr3ctised on a small soalc but expansion 

requires a h ~ g h  lox-el of investment i n  sultable plants. 

4. Ppblems of Urbaq Dwellin= 

as Shortage due to  the great growth czusel by the progressive increase of 

population and migration from rura l  to  urban areas, 

b, Denslty per &ell ing mat. 

c, Old buildings t&xch needed,to be replaced by new and ssfe  buildings. 

d, Lack of publlc u t x l l t i e s  l n  many dwelling units. 

5. Situation of A i r  Pollution C ~ n t r o l  

A ~ T  pollution b e a n s  t o  constitute a r ea l  health h a ~ a r d  to  the urban 

cornmumtieso Smoke and poisonaus gases emitted from industries,  internal 

oombustion engines and various kinds of vehicles, are increasing day a f t e r  day, 

For tha t ,  a hlgh standard commit-tee of a l l  concerned agencxes is established. 

Several ac t iv i t i e s  of t h i s  committee are a c h l m - d ,  yet they are just a t  the 

b$ginirq stage. 

6 Present Solution to a imina te  R a ~ i d  Urb- Problems 

a. More in teres t  to  elevate standard of l lv ing  i n  ru ra l  areas and ereo? 

, small mndushes f o r  agricultural produotion to  elimlnato migration. 

b, Elect r ic i ty  is now entering the village. 

a, ba reas ing  the agriaultural land. 

d, Planning for water and sewage f a c i l l t l e s  as  financially available. 

e. The country now pays attention to p u b l i o ~ n n s m p r e P u s e  collection and , 

, disposal, as  well as  to  use iasecticides to  control f l l e s  andmoaquitoes, 

f. The government builds new dwellmgs, and pr9vides aid,  and encourages 

, inaividual investments for  houslng projects. 

g. There are several exisgrng l w s  to  prevent pollution of the 

envirgnment and cmsiderlng the issuance of new law f o r  drinking 

water. 



ETHIOPIA 

Most of the urban centres having 5,4$ of the country's populatlon, grew 

around inaccessible high land vi l lages  for  ressons of security, mild temperature 

and be t te r  healfir, The f ac t  tha t  ru ra l  development can hardly be achieved fop 

many years t o  come and beoause of the widely scat tered settlement of the ru ra l  

oomrnunities r u r a l  exodus w i l l  occur and exoeed the present r a t e  of g~owth of 4%. 

Desplte the f a c t  thqt  Master Plans for  41 towns have been drawn and the f i v e  

Year National Plan oovering c i t y  planning and housing urban infras t ructure  progra- 

mmes include water supply, sewcirage systems and onvlronmental sanitation, the 

unsuitable looation of the old towns makes urban development schemes very d i f f i c u l t  

and expensrve, The pr&lems of s a n i t ~ t l o n  w i l l  continue t o  threaten the health,  

phyaipsl well-being and survlval of the urban populatlon unless d ra s t i c  measures a re  

kaken, 

Water Supply 

To-day it can be generalized tha t  only 3% of the t o t a l  population of 24,317,000 

have access t o  sa fe  piped water; -&ougl?, not i n  adequate quantities. Among the 
L 

250 urban centres ,  a b ~ u t  50 of them have got some kind of piped water systems of 

intermit tent  flowg m t h  occasional bacteriologxcal examln3tions. Becuase of  

shortage of water 7nd madequate d i s t r lbu t lon  systam where water is available, 

the low Incone s o u p  has no access to piped water and as  a r e s u l t  get  t h e i r  

water from grossly polluted streams and shallow wells. The problem of unsafe 

water h ~ s  been subs t ln t~ . r ted  by high infan t  morbidity uld mortal i ty  rates 

encountered, 

Waste-water DisposaA 

The urban areas ,  both domestic and industrial wqstes a re  disposed of i n  

sep t ic  tanks? cesspools, or soaking p i t s  .ind dry l a t e r lnes  a r e - w e d  by the low 

income group, Tho discharge-of l lqu ld  wnstes i n  storm sewers ~ n d  newby streams 

is not uncommon i n  m a y  b ig  towns, Municipal sewage trucks a re  employed t o  

emply rib11 sep t ic  tanks and the waste i s  dumped i n  an open ?rsa outside the 

c i t i e s .  Open areas i n  the cl-hes a re  fouled with human exrement; thus the 

pollution of ground water, streams and s o i l  cannot be %veremphaslzed and has been 

evidenced by hlgh r s t e s  nf lnfect lon due t o  helmenths. The cap i t a l  c i t y ,  

Addis Abeba, however, m l l  have a sewage treatment plqnt i n  about 3 years time. 

The sewerage scheme covers only 10% of the c i t y  leavlng out the high density 

and low income group areas  po ten t ia l ly  exposed to  health hazards. 

Solid Waste Disposal 

All towns have i r regular  and p a r t i a l  so l ld  wastes col lect ion servlces by 

m i o i p a l i t i e s  uslng vehicles,  wheel barrows 2nd anlmals as  the  w e  maybe. 



It is not uncommon to see gsrbage and rubbish pilod up on s t r e e t  curbsfin the 

bsckprd of l iv ing  ~ a ? r t z r s ,  i n  narrow paths sncl opcn places. Collected refuse 

arc  usually tipped or dumpod and burnt In the opcn q t  the out s k e ~ t s  7f the t o m .  

The unoontrolled urbanization h-rs led to  the enccoaohment of houses in to  the 

dumping as the r e su l t  of which r e s i d ~ n t r  I r e  complsinlng of the s i t u ~ t i o n .  The 

unssnlt-try cqlleoti?n, tr?nsport.it~on -md ~;isposal of sol id wastes have beon 

the cmse of a l a r e  popul3tion of f l l e s ,  rod?nts a d  strayed ?logs and other 

types cf sc=wangers, 

Housing - 
Housing which has nqt yet roceivod qttention, aonstitutes a gre.it problem 

In a l l  urban centres. The big number ~f families (3.5) sharing a multipurpose 

rooms, the lnqdequacy or absence of s.mit?ry f s c i l i t i e s  infrastructures i.ioluding 

water, lack of housing ?nd plumbulg codes hzve aggrarated the situation. The 

ide7l climate makes i t  conducive for  homeless persono to sleep m the open snd 

i n  delapidsted ?nd absndoned buildings, 

A l r  P o l l u t i ~  

The problem of a i r  pollution, though not acute .id th i s  stage of industr ial  

development, the smoke from the use of wood a s  a fuel  inoooking, factory fumes 

p?rticul.ites, automobile exhqusts and foul a i r  from open sewers snd piled up 

garbages are  incceasing from day to day. w e  loostions of new factories  are  now 

belng considered to  minimize a i r  pol lu t~ou,  

Man Power -- 
There are  7 Publio Health E n ~ n e e r s ,  4 Sanitarians of M.Sc. c;ualifications 

and 29t; Sanit-irims of sub-professional level. 64% of these personuel are  i n  the 

Ministry nf Public Heslth, semnng i n  the relevant f i e lds  of sv l i ta t ion  while 

the r e s t  are  absorbed by the b i c i p s l ~ t i e s  and ~ r i v a t e  firms. 25 graduate 

Sanit-?rians are being,turned out by the Public Health College of Haile Selessie 1. 

University every year. Future plans inc1u.l.e sccuring fellowships to  t rq in  

Public Health Bngmeers, Sanltari2ns of supervisory ~ l d r e  3nd periodio refresher 

courses for  provincial and health centre sanitarians. For a vast country l ike  

Ethiopia the number of trained environmentalist~l are by f a r  inadequate to  tackle 

the exlsting environmental holath problems. 

Additional Infcmnation 

PIith the rec-nt cholera o u t b r c a  the importance of environmental health 

has oaptured the attention of both higher officials and the pyblic strengtherung 

these by the overall activities planned for  the years to  come. In  i ts f ive year 

nstional development plan, the government has foreseen rural  and urbG development 

n t h  emphasis on the prons ion  of safe water snd h e a l t h w  housing. Feas ib i l i ty  



and pre-investment water s t u d i e s  hsve been oarr iod out f n r  a number of towns 

including the  c a p i t a l  c l t y ,  the  sewage scheme of which w i l l  be f i n l l i z e d  i n  3 yes r s  

time. Water suppl ies  f o r  smaller communities a r e  b a n g  constructed by the  

government b i l a t e r a l  -ind intern.itiona1 ngenbles. Exis t lng  wator supplies a r e  

being improved. With the use of the modified WHO dr lnking wator qu-d i ty  standards 

survei l lance  s o t i v l t i e s  of water suppl ies  w i l l  be in tens i f i ed .  A s  regards liq-ud 

waste d isnosal ,  munic ipal i t ies  .ire urged t o  construct  adr?ltionsl publ lc  l s t e r i n e s ,  

t o  enforce laws f ~ r  factories qnd i n s t i t u t i o n s  t o  have t h e i r  own treatment p l s n t s  

and houseowneTsto provide l a t e r i n e  f o r  t h e i r  r e n t a l  premises. Sani tqry  land f i l l  

method has been suggested by the  Mlnlstry of Public Health f n r  a l l  munibipal i t ies  

i n  t h e i r  d isposal  of s o l i d  wastes. 

Low cos t  hous- construction schemes t o  be flnanced thrcrugh loca l  bankand 

fore ign loans have already s t 2 r t e d  i n  the  c a p i t s l  snc? hopefully t h i s  w i l l  extend 

t o  o ther  munlc lpal i t ies  as well. R o ~ d s  have been opened up i n  the  c a p i t s l  t o  

provldo sewlge and refuse  c a l l e c t l o n  se rv ice ,  w?ter standpipes, sewage treatment 

p lan t s  3nd refuse  inc lne ra t i an  a r e  under s tudy f o r  institutions and f a c t o r i e s  

s i t u a t e d  i n  the  c a p i t a l  c i ty .  

Imported an3 e x p ~ r t o d  food s t u f f s  beverages a r e  rou t ine ly  inspected 

a t  por t s  of  e n t r i e s  by Public H e ~ l t h  S-init?rians. A l l  o the r  a c t i v i t i e s  i n  tho 

towns a r e  l e f t  tr, the  munic ipal i t ies  concerned. The Ministry of Public Health 

i s  now reviewing its publ ic  hea l th  laws ~ n d  a l l  the sco$os of environmental 

hea l th  a r e  included i n  the bqsic  l - i w s  f o r  subsequent enactment of by-laws a s  the  

need a r i ses . ,  The establishment of N-ttional Lhvironmentsl Health Pol icy  Committee 

is envltesged. 



IRAN - 
Location- 

I r a n  i s  a pa r t  of I ran lan  plateau vd11 ch consls t  s of I r an ,  

Afghan1 stan and 'Vest Palastan.  It 1s s l t u a t  ed i n  t h e  nor thern  temperate 

zone, between 44' and 63' l o n g t i t u d e  and 25' and 40' latitude. It h a s  

an area of 628 thousands Sq. m l e s  and has  a populatlon of 30 mll l lons .  

Cllmat e: 

The country rrlnmed by mountains on a l l  s i d e s  and i s  consequently 

shut off from surface climatic f a c t o r s  t h a t  a f f e c t  nelghbourlng areas.  

The h ighes t  point i n  I r a n  1s t h e  volcanic  cone of Damavand, a l l t t l e  

northeast  of Tehran, m t h  an elevation of 18,375 f e e t .  The lowest polnt 

l i e s  along t h e  Caspian Sea a t  about 85 f e e t  below sea  l e v e l .  There a r e  

g rea t  b f f e r e n c e s  i n  c l imat lc  condltlons,  wkuch mnge from cold p o l a r  

c l imates  over  t h e  h g h  grounds t o  hot - t roplcz l  conchtlons of lower 

altitudes. 

Envl ronmeiit a1 Pol lut ion:  

Omng t o  population growth, urbanization and i n d u s t e r i a l l z a t ~ o n  of 

t h e  co-mt ry, t h e  problems o f  envlmnnental  po l lu t lon  a r e  increasing 

almost every-where I n  extent and complexity. 

l echan iza t lon  of agmcu l tu re ,  ~ n d u s t r i a l x z a t i o n  of t h e  country and 

easy way of earnlng money, l nc rease  t h e  migration of people toward t h e  

c l t l e s .  F o r  example t h e  populatlon o f  Tehran i s  a 3 rml l lons  and t h e  

growth r a t e  of population f o r  Tehran i s  5.5% p e r  year. Also it 1s 

reported t h a t  t he  population of Tehran m l l  be 5.5 m i l l i o n s  a f t e r  

20 years. 

There i s  another  r ~ s k  of po l lu t ion  of streamo, coastal  waters, 

underground water sources, due t o  t h e  f a c t  t h a t  munlclpal and indus tma1  

sewage a r e  not t rea ted .  

Ai r  po l lu t lon  i s  an another  problem wfu ch depends on t h e  population 

growth and l n d u s t n a l i z a t l o n  of t h e  country. 

W a t e r :  

F o r t m a t e l y  progress h a s  been made by t h e  Irarnan government i n  

sblvlng potable  water shortage and unssf e water problens, a s  a r e s u l t  of 

sanitation problems of r ap id  urbaluzat lon i n  urbao arsss. The l a t e s t  

report; f r o m  t h e  Iranian m a n  Orgamzatxon shows t h a t  dulrng t h r e e  five 

year plans a very  high p e r c e ~ t  of u- ps-p~hk;ton 

potable water. 
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Also l t  1s  planned t o  spend 215 m l l l i o n  d o l l a r s ,  i n  t h e  f o r t h  f l v e  

y e a r  p lan ,  t o  cons t ruc t  water  supply and sewage c o l l e c t l o n  and t r ea tment  

p l a n t  s . 
I n  t h e  neantlme spproxlmat e l y  2 m l l l l o n  people  i n  r u m 1  a r e a s  a r e  

served by plped water .  The r a t e  of c a p l t a l  investment p e r  c a p l t a  i n  

rural  a r e a s  v a n e s  between 6 t o  9 d o l l a r s .  

But a s  a n o t h e r  a spec t  o t h e r  s ~ d e  o f  this development programme, 

t h e  c o n s t r u c t l o n  o f  dams and new l r r l g a t l o n  schemes I n  t h e  Southern  pa r t  

(Khozl s t a n   sta an), may m a  se b l l h a r z l a s  problems. 

The governnent of  Iran I S  aware of t h l s  problem and s t rong  s t e p s  

a r e  g o n g  t o  be t a k e n  t o  e radxca te  b l l h a r z l a s l e ,  be fo re  t h e  c o n s t r u c t l o n  

of t h e  14 dams I n  t h e  Khozls tan  Ostan 16 completed. 

Sewage DL s p o s a l  : 

General ly  speaklng each p roper ty  1s provlded wlth means of sewage 

b s p o  s a l  simply by constructing a cesspool o r  d l g g ~ n g  a d r y  wel l ,  i n t o  

whlch t h e  sewage I s h s c h a r g e d  and t h e n  l o s t  by percolation I n t o  t h e  

porous s t r a t a .  T h s  1s a v e r y  l n e f f l c l e n t  and unhealthy method. 

The l a t e s t  r e p o r t  from Plan Organ lza t lon  shows t h a t  during t h e  

l a s t  t h r e e  f r v e  y e a r  p lans ,  o n l y  6 sewage c o l l e c t l o n  and t r e a t m e n t  p l a n t s  

were established, t h a t  they  s e r v e  960 693 peop le  and t h a t  t h e  c a p l t a l  

cos t  was 1 2 , l W  ,000 d o l l a r s .  

A s  a r e s u l t  of t h e  above mentioned m y  o f  sewage disposal, t h e r e  i s  

g r e a t  n s k  of breakxng t h e  s a f e  wa te r  c y c l e  by t h e  c o n t e m n a t l o n  o f  

water  sources.  The s a f e  water  c y c l e  means water  source, water supply 

n e t - w r k ,  wzste m t e r  c o l l e c t ~ o n  d ~ s p o s a l ,  and r e t u r n  through n a t u r a l  

channels  t o  wa te r  source. 

Air Pollution : 

There a r e  many aspec t  s of a l r  p o l l u t r o n  m t h e  m p l d  urbanization 

a r e a s  of t h e  cornt ry .  But t h e  most s l g n l f l c a n t  aspect  i s  t h e  p o l l u t ~ o n  

c rea ted  by t h e  exhaust o f  f u e l  b u n u n g  eqmpments and i n t e r n a l  combus- 

t xoa - - ~ e + ~ p ~ ~ ~  ,066 m t o r  v e h l c l e s  ~n Tehran 

( p o l i c e  and army motor  v e h l c l e s  n o t  ~ n c l u d e d ) .  The c o n c e n t m t i o n  of 

carbon monoxide, whlch i s  monitored cont~nUoufJy by t h e  T'Ilnlstry of 

Health,  v a n e s  between zero t o  150 p.p.n., whlch i s  very  c l e a r  evldence 

of pollution from f u e l  b u m n g  sources. 



Also t h e r e  a r e  o t h e r  sources a s  i ndus t r i e s ,  workshops, ref  i n e r l e s ,  

brlck k i l n s ,  cement f a c t o n e s  and etc. m c h  Increase  t h e  a l r  po l lu t ion  

of every maln t o w .  

H o u s l n g :  

The growth r a t e  of population a t  t h e  r a t e  of 5.5% per  year m 

Tehran and at  a lower r a t e  i n  t h e  o ther  main c l t i e s  o f  t h e  corntry,  

brzngs up housing problems a s  under : 

Hlgh r a t e  of population per  dwelling and room o r  hlgh number of 

f a m l l e s  whlch 1-lve I n  one Sq. mlle.  Sometimes ~t happens t h a t  one 

family l l v e s  I n  one mom wlthout any yard. 

The Green n reas  of t h e  tow a re  too  small and t h e  main source of 

t h e  oxygol generation, such t h e  green nreas,  i s  a l so  t o o  m a l l .  

Refuse C o l l e c t ~ o n  and D i s ~ ~ o s a l  1s not effective and i s  not adequate from 

t h e  san i t a ry  stand pomts .  

Noise Pollution i s  increasing day by day. 

C l t g  Planning : 

Considering a l l  t h e  problems which have been mentioned, and t o  

solve then,  at l e a s t  I n  t h e  fu ture ,  and a l s o  t o  plan towns and c o n n u n i t i e ~  

throughout t he  country, hlgh conrmslon of t o m  planmng h a s  been estab- 

l i s h e d  under t h e  Minls t ry  of Houslng Be Development. The Comvisslon 

h i r e  t o m  consultant engineers t o  prepare t h e  25 year  geneml  developncnt 

p l ans  f o r  every town of t h e  country. There a r e  rcpresei i ta t lves  of t h e  

a l l  responsible  nun1s tm.e~  and organiza t ions  i n  t h i s  Conrmsslon. Every 

aspec t  of town developnent i s  ca re fu l ly  s tudied by Consultant Engineers 

and t h e  government represcnta t lves .  There 1s g rea t  hope t h a t  a l l  

w n l t a t l o n  problens m11 be solved I n  t h s  way. The point has  t o  be 

nentxoned 1s t h a t  each nun lc ipa l i t y  h a s  t o  put i n t o  execution t h e  

25 y e a r s  g c n e n l  development plan f o r  i t s  t o m .  

Acts and Regulations 

They are  a s  fo l lows  : 

Health l a w s ,  Food, Casnet lcs  and Health-act 1966. This inc ludes  

water po l lu t ion  control  m d  t h e  control  of d n n l a n g  water and thf l i r  

regulat ions.  There 1s under approval an Alr-pol lut ion Cont m l  Act. 

Also t h e r e  i s  under preparation: 

The r e g u l a t ~ o n s  f o r  mko  a c x t t L u s . p m t U a ~  ~QJL- 

nebc lne  and n a t u r a l  and unnatural  radio-active f a l l  out. 



2% 
I r a q  c o v e r s  an a r e a  of 116600 Sq. rmleo. The population of  t h e  

country  i s  9.2 r r l l l i o n s ,  49% o f  t h a n  l i v l r g  i n  urban a r e a s  t h e  o t h e r s  

l i v e  I n  t h e  r u r a l  a r e a s  and v e r y  f ea r n  t h e  d e s e r t ,  

The I m q l e s  a r e  80% of Arabs, 15% K a r h s h  and 5% o t h e r  d i f f e r e n t  

r eces .  

S o c i a l  C o n d l t l o n s  
- 

m e  g e n e r a l  m v l s l o n  of t h e  I r a q 1  popula t ion/based on economca l  

f a c t o r s  : 

1- Urban p o p d a t i o n .  

2- Country popula t lon.  

3- Nomadrc popula t lon.  

T h ~ s  c l a s s l f l  c a t l o n  r e s u l t s  among o t h e r s  from t h e  fo l lowing  

p r o c e s s e s  : 

a )  S t a b l l i z a t  i o n  of nomad1 c c l m e n t  s changlng I n t o  country 

peasant  populat ion.  Thi s p r o c e s s  1s p r e s e n t l y  st111 t a k i n g  

place.  

b) Relocation of members o f  coun t ry  popula t ron i n t o  t h e  t o m s .  

c) A s s l m l a t z c n  of t h e s e  e lements  by t h e  urban s o c l e t y .  The 

p resen t  s o c l e t y  of  Eaghdad, t h e  c a p i t a l  of t h e  country, 1s a l s o  

t h e  result of such process .  The l a s t  g r e a t  rmgrat ion from 

t h e  country t o  t h e  c l t y  o f  Baghdad due t o  economc reasons  

h a s  stsrt ed I n  1929 and reached ~t s f o c a l  between t h e  y e a r  

1952 - 1962. P r e s e n t l y  some d e c l l n e  i n  t h e  migration move- 

ment i s  noticeable, but t h e  p rocess  1s n o t  completed and i t s  

c o n t l n u a t l o n  h a s  t o  be accounted f o r .  

Rap ld  urbanization can be shown I n  I r a q  I n  a nunber  o f  c ~ t i e s .  

The c l t y  of &ghdad 1s one of t h e  a c u t e  m t u a t i o n  I n  t h ~ s  r e s p e c t ,  

s i n c e  it rs t h e  l a r g e s t  c e n t r e  o f  publxc a h n l & r a t i o n ,  l v g h  education, 

l e a m u g ,  c u l t u r e ,  t rade ,  f i n a n c e  s e r v l c e s  and ~ n d u s t  ry, account ing t o  

18% o f  t h e  country7 s popula t ion.  

The popula t lon o f  t h e  town i n c r e a s e d  from 500 thousands  in 1947 

(first census)  t o  1500 thousands  i n  1965 ( l a s t  census) .  Thrs x n h c a t e s  _- *PI-----> -- - C 

an i n z r e a s e  o f  a g u t  8 $ a n n m l l y  whzch 1 s  composed of  n a t u r a l  i n c r e a s e  

and of balari00 of m ~ g r a t l o n .  



A s  a r e su l t  of t h e  rapid increase of t h e  population of a number of 

c i t l e s  among t h e  country dulring t h e  l a s t  3 decades, problems arised 

respectively m a n l y  t h e  development of l a r g e  areas  of slums around t h e  

c i t l e s  occupled by the  new inhabxtants. These slums a l l  

kind of so c ia1  and munlclpal services. 

The t rend of the  popula$lon increase show a hrgh partxclpatlon of 

migration t o  the c l t i e s .  It has  been noticed t ha t  the re  i s  a declining 

tendency i n  respect of migration i n  t h e  population. I b s  i s  due t o  

several ac t lons  taken by t he  government according t o  a wide nat lonal  

planung process, The maln a c t s  are  : 
sf 

a) The Issuing t h e  law of agrarian refom,  this law has  changed 

t h e  ggr icul tura l  relations by combating the  feudal system, 

g l v ~ n g  t h e  land t o  t h e  peasants, Thls regm decreases t h e  

migration of country population tormrda t h e  c l t i e s .  

b) Impronng the social  and heal th conditions of ruxal areas  by 

furnishing 1% m t h  water supply and necessary medlcal care. 

c )  The &stm.bution of the  new indus tmes  geograph~cal ly  among 

t h e  comtry  t o  encourage t h e  growth of t h e  m a l l  c l t i e s .  

Housing 

To overcome the  e i tua t lon  caused by t h e  fo rmt lon  of slums as a 

resul t  of the  rnigratlon, t he  government of t he  Republic of I raq  d a r t e d  

projec ts  f o r  houang on a nat lonal  l w e l  t o  pmvide new houses f o r  

persons with low income, also d l s t n b u t ~ n g  governmental lands  f ree ly  

t o  t he  new i n h a b t a n t s  and givlng them t h e  necessary ass is tance  t o  

build t h e l r  o m  houses. 

Wat e r  Supply 

A l l  c l t i e s  of t h e  country now provided m t h  drinMng water supply, 

new unlt s and extensions a re  always added t o  increase t h e  capacity of 

t he  exis t lng  p lants  accorillng t o  t h e  growth of t h e  population. 

I n  t h e  rural  a reas  where there  a r e  about 1500 v i l l age s  s t i l l  

lacklng sanltary water supply, t h e  government recently made a 

general survey and funds allocated t o  pmvlde a l l  these v l l l age s  m t h  

drinking water wlthln 5 years. Ihe estimated cost of t h i s  project i s  

ZOO milllon dollars. 

Sewage 

Sewerage and sewage truat ment Is 4 4 - n - e w  r4f 

Baghdad, t h e  other  half i s  now under construdlon.  Another s ix  maln 

c l t i e s  of t h e  country a r e  t o  be provlded m t h  sewerage and sewage 

treatment p lants  dunng the f ~ v e  year plan 1970-1974. 



itre 
The o ther  p a r t s  of t h e  coun t ry / s t l l l  uslng t h e  method of ordinary 

sep t ic  t a n k s  and cesspools. 

Town Planrnrg 

New master plan f o r  t h e  city of Baghdad has  be en deslgned by a 
Pol l  sh f  l m  (pol  se rv lce)  , taking in to  ?ccwnt t!c f  &her  needs and 

elaborating new zoung f o r  t h e  city. New master plans f o r  another  

26 important c l t l e s  have been completed. 

So l ld  Wades and Garbage Dlsposal 

The usual method used f o r  so l id  wastes and garbage dxsposal i s  by 

san i ta ry  landfill ~n a l l  , t h e  important c l t l e s  of  t h e  country. New 

i n c i n e r a t o r  1s belng b u i l t  in t h e  u t y  of Eaghdad and n e a r l y  t o  be 

complet ed. 

The s l t u a t l o n  of s o l l d  wastes and garbage dlsposal  1s qu l t e  

s a t i s f a c t o r y  I n  Iraq.  

Environmental Health San i t a t ion  

The Tanis t ry  of hea l th  t a k e s  t h e  r e s p o n s l b l l i t y  of cont ro l l ing  t h e  

envlronment of the,  country by a  number of laws and o r b n a n c e s  *bough o i t y  

hea l th  department sbdc  a number of pub11 c  hea l th  doctors,  s an i t a ry  engineers  

and s a r n t a n a n s .  The control  of s l r n t a r y  c o n a t l o n s  of t h e  envlronment 

has  not reached t o  a satisfactory condltlon due t o  t h e  shortage of  staff 

specially sanl ta ry  engineers and occupational hea l th  doctors.  

T r a n i n g  of S taf f  

Fellowships -0 granted t o  doctors,  engineers and o t h e r  hea l th  

personnel t o  go abroad by t h e  government sponsored by W.H.O. and o t h e r  

agencies. 

School f o r  t h e  t r a i n l n g  of s a r u t a n a n s  i s  available I n  Baghdad, 

two o t h e r s  nust  be opened I n  t h e  coming fu ture .  

Nurses, midmf e  s and o the r  7171111r:~ personnel a r e  always taken f o r  

t ra in l i lg  courses I n  a l l  t h e  provinces each year. Students  a r e  chosen 

l o c a l l y  t o  serve  i n  l o c a l  areas.  

The M l n ~ s t r y  o f  iIenlth ir oonfronted with difficulty i n  g iv ing  t h e  

molzvatlon t o  t h e  staff I n  renaming t o  serve  i n  the  f l e l d  o f  publ ic  

hea l th  - specxally san i t a ry  engineers and doctors. 



Jordan covers an are2 of about 35,000 square miles. The population i s  

?bout 2 millions. Amman, the oapl ta l  had a population of about m0,000. Jordan 

1s a poor country with a few na tu r l l  resources. 

Water Supplies 

The development of adequate water supplles fo r  domestlc purposes 2nd fo r  

agriculture is one of the mljor problems i n  Jordan4 With the exception of the 

Jordan, there are few perennial r lvers:  m o s t  streams are  seasonal, m d  the Claw 

is  often scanty and unreliab.ble, Springs and c i s te rns  provxde the prxncipal 

sources of water supply, but shallow or deep wells are  found i n  some looa l i t i es .  

The water supply fo r  'Amman' i s  $umped from springe inside s-al places and 

stored i n  about 6 reservoirs located on h i l l s  locsted abwc different  

sections i n  the City. Motribution is  by gxaity, and the flow is so,irregul* 

tha t  storage i n  tsnks on the roofs of buxldqngs i s  usually necessary. The supply 

is  chlorinated, and chemical and b a c t e r i o l o ~ c  exqinat iona are  made a t  d i f fe ren t  

intervals  i n  the public health laboratory i n  Anunan. New sources of water,have 

been found by pumping from the underground t o  meet the need of the people. 

Waste water Disposal 

Cesspito and septxc tanks are used i n  connection with the houses. I n  ru ra l  

villages 1a-f;rines or  cesspools a re  generqlly used but i n  some ru ra l  areas the s o i l  

is polluted. Increased rapid urbanization i n  Amman and other b i g  c i t i e s  caused 

a more rapid r i s e  IL the pollution of wziter and of the enviro~unent leading in to  

ptiblio h e d t h  hazards. To meet the need f o r  waste water disposal a new sewerage 

system with a modern treatment plant was constructed i n  Amman. 

Solid Waste Disposal 

It 1s collected from houses and s t r e e t s  and stored i n  sacks. Then i t  i s  

transported by vehicles, disposed of into a dumping place near the c i t y  and 

burned. But this way i s  insani tary and creates  serious problems of a i r  pollution 

I n  addition t o  harbouring r a t s ,  f l i e s ,  mosquitos and other d i seasesar ry lng  

vectors. The Municipality is now thi$cing of jndneratron as a method of choia 

for  the treatment and disposal of so l id  wastes. 

Housir-q 

The number o r  people i n  Amman I t s e l f  had inarossed twenty times u i t b n  the 

l a s t  fo r ty  years. The pressnce of about one th i rd  of the people i n  Aman 

as  refbgees due t o  the I s roq l i  - agresslon resul ted in to  a new heal th  profilom 

remrding housing. Now, new u n i t s  of houses are b u i l t  by the government and sold to  

the people f o r  ~ n s t a l l a t i o n .  

Air Pollution 

Tho major souroe of a i r  pollution i s  motor vehicles which emlt pollutants 



such aa carbon monoxide, bad, n i t rogen oxides and p a r t i c u l a t e  matter. The 

i n d u s t r i d  and domestlc corn5ustion of f u e l  whlcll produces, smoke, dus t  and sulphur 

oxides a r e  a l s o  p o l l u t i n g  the  a i r .  Therefore, t o  br ing the  type of  pollution under 

control ,  app l i cs t ion  of techniques pe r ta in ing  t o  vehlc les  is  necessary, 

M a n  power e m p l o ~ p ~ n m e n t a l  hea l th  

There a r e  more thsn 15 publ lc  h e ~ l t h  doctors. 

There a r e  more than 1 2  publ lc  heal th  en-neers. 

There a r e  about150 Sani tar ians .  

S i t u a t i o n  of Environmental Health T r -  

The Ministry of Health 1s responsible f o r  the  t r a l n i n g  oS not  l e s s  than 

9) Persolls per year i n  the f i e l d  of envlronment?l sani ta t ion .  

Foot Saait- t i o n  - 
Tnspsctxons on r e s t a u r a r i t ~ ,  shvps o r  industries where foods a r e  processed 

o r  s o ~ d  a r e  made by the  Ministry of Health Doctors or  Sanitarians. k t  i n  Ammgn, 

the  Cap%tal such establishments a re  l icensed and inspected by the  b l c i p a l l t y .  

Meats are  subjected t o  Municipal Ordinance and the  Public Health Law, The meat 

animals and caroasses a r e  examlned by the ve te r ina r ian  and tho inspectors  of 

the  h n i c i p a l l t y  i n  tho slgughter  houses. Sampleas a r e  co l l ec ted  d a i l y  o r  a t  

in tervaas  and sent  t o  the  Municipellty Laboratory i n  Amman f o r  chemical exammation 

and food analysis t o  d e t e c t  a d u l t n t i o n .  



L I B Y A  

General 

Llbyan Arab Republlc 1 s  situated between t m  d ~ f f  erent na tura l  

environment s, t he  FlLedlt erranean sea t o  t he  north and extensive sahara 

desert to  t h e  south. The northern bel t  of some 1 5  h. i s  xnfluenced 

by the sea havlng mantlme climate of warm-and Mediterranean type. 

A l l  major c l t r e s ,  Tr lpol l  ( 3009000 inhabi tants) ,  Benghazi 

(over 100,000)~ Dema and I l s u r a t a  (over 20,000 each) a r e  l o  cat ed in 

t h i s  bet t .  Prevailing wind direction i s  north (north - east and 

north - vest). Southem very hot wmd ca l l ed  gh ib l l  blows mainly I n  t he  

spring carrying a l o t  of sand and dust. These a d - s t o m s  a f fec t  the 

l i f e  of people and lmpose particular reqwremeniks on planning. 

Water 6 upulle s 

Main and almost sing1 e source 1s ground water. Hydrogeological 

s tudles t ha t  have been ca r r l ed  out mve  re la t ive ly  s ahs f ac to ry  data 

f o r  planning. A t  present,  general comprehenave study IS belng made 

which v i i l l  give st111 more accurate data.  Generally speaklng quantity 

of vrater i s  not a problem i n  t he  near  fu ture  although water t ab l e  

continues t o  decllne. However, qual l ty  I S  deteriorating omng t o  g r ea t e r  

withdravml than recharge (mmersllzed water in t rus ion)  and for  some 

c l t i e s  p o s s l b i l l t l e s  of I n s t a l l i ng  dermnerallzatlon p lan t s  a r e  being 

examined. The water supplles of the  c l t l e s  and t o m s  gre  being 

extended f ollomng t he  requirements of t he  lay-out and Master plans. 

The ultlmate goal of urban water supply 1s adopted accorbng to  t h e  

W.H.O. recomendatlons. 

Piped water t o  be avai lable  i n  a l l  the premises i n  d f  l c i en t  

quantlty and a t  necessary pressure. 

Qualxty of water not t o  be of lower standard than t h a t  set  by WHO 

f o r  drinkable water. 

Water supply schemes t o  be administered independently on sound 

management practrce and revenues established. 

T h o  d e a g n  capaclty of a scheme i s  based on a fu tu re  population 

and an assumed ultimette per capi ta  r a t e .  For  urban a reas  of low md 

mechum denslty t h e  n t e  ranges fmm 50 t o  250 literdcapitaf'day. For 

b g h  densl ty a reas  300 t o  600 1.c.d. 

It 1s worth mentxoning t h a t  i n  t h e  new plans, roof tanks  a r e  

abolished and s t r e s s  put on overa l l  deslgn of the scheme t o  ensure 

required q u a n t ~ t l e s  I n  pr6mlses dl t h e  tlme, day and nlght .  Thls  mas 

suggested by t h e  FiBO representat ive and ~t 1s going to cut the r a t e  

o f  water borne dlseases s ince t h e  roof t anks  a re  t h e  only place were 

contamination of safe, chlomnat ed water can take place. 



Sewerage 

F o r  bigger c x t i e s  and towns separa te  sewerage system h a s  been 

adopted. Each system inc ludes  a pu lz f l ca t lon  plant t h a t  1s able  t o  

p u n f y  a quant l ty  of water equal t o  3 t o  6 dry  weather flow. I n  most 

c i t i e s  t h e  systems are cou~pleted o r  about t o  be completed. However, 

t h e  ne t -mrks  cover c e n t r a l  P a r t s  of t h e  c l t l e s  whlle p lans  f o r  suburbs 

a r e  being studled. By means o f  t h e  p u n f l c a t l o n  p l a n t s  t h e  contami- 

na t ion  of t h e  under-ground sources ( ~ n t a k e s ) ,  whlch a r e  I n  o r  close 

t o  t h e  tnvms, m l l  bc avolded and thus  sp reahng  of water borne 

diseases .  On t h e  other  hand co l l ec t lon  of sewage and i t s  purif  l ca t lon  

i s  deslgnjd t o  stop po l lu t ion  of t h e  sea whlch now occurs  as sewage i s  

f r e e l y  chscharged a t  t h e  shores. E f f luen t s  f r o m  the purification p l a n t s  

a r e  t o  be used f o r  ~ r r ~ g a t l o n .  

s o l i d  \Tastes 

Garbage co l lec t lon  and h s p o  sa l  can be c o n s  dered s a t 1  sf ackory. 

The Munlc lpa l l t l e s  concerned a r e  dealing m t h ,  i n c r e a s n g  s t a f f  and 

f a c i l x t i  e s  follovnng the  reauirement s of m p i d l y  gromng c l t i e s .  

A t  present col lected garbage 1s i n a n e r a t e d  and f o r  some o t h e r  c i t l e s  

p lans  provide f o r  burying thc garbage i n  30 cm. l aye r s ,  i n  sa fe  places. 

A i r  P o l l u t i o n  

A t  present and I n  t h e  near  fu tu re  t h l s  problem does not  appear a s  

a s e r ious  one. Lack of heavy ~ n d u s t r y ,  extensive a r e a s  and almost 

permanent breeze from t h e  sea make t h l s  problem nea r ly  nonexl s ten t  , 
although so3e pollution, due t o  tho rapid lncrease  I n  t h e  number of 

cars ,  i s  t o  be rnatloned. 

The only ser ious  a l r  pollution can be attributed t o  the occasional 

blow of southern mnd ( ~ h l b l l )  carrylng sand and d u d .  Howex-er these  

days a r e  few and cff e c t s  s h a l l  be ranlmlzed by mcreas lng  the  green b e l t s  

around c l t i e s  t o  keep t h e  sand f i rm and a l s o  by proper deslgn of houses. 

Link betweon Ghibli  and respiratory t r a c t  a s e a s e s  seem t o  e x i s t ,  

however t h e r e  a r e  no s t u h e s  deallng n t h  t h e  pmblem. 

Housing 

There 1s a plan t o  provlde a house f o r  every family. The plan i s  

almost complztcd. Some t lme ago t h e  d e a g n  of houses has been improved 

p a r t i c u l a r l y  a s  regards  envlmnmental h e a l t h  a spec t s  and t h e  loca t ion ,  

d i s t r ibu t ion ,  planrung and exacution of correspm&ng publ lc  utilities. 

General Note 

&he _ a a v e ~ t s  ~&.~u_bZ.lc hea l th  con~~e_cte ed with environment a1  

f a c t o r s  a r e  ~ n t e g n t  ed I n  t h e  overa l l  Governmental plarming. Some 

assistance I n  t h r s  f l e l d  has  been Qven by t h e  mr ld  Beal th  Orgamzation. 



PAKISTAN 

Jntroductioq 
d 

Thc S ta te  of Pakistan which consis+s of two Wings - East Pakistan and West 

Pakistzn, separated by 1000 miles 01 Indian territory, csme Into being i n  the 

year 194T0 !be areas f a l l l n g  nnder Z\e j u r i s d i o t i ~ n  of new S ta t e  o f  Pakistan 

were mostly under-developed and were lacking i n  basic anlenities of water supply, 

sewerage, drninage eta. A great upheaval took place pst  a f t e r  the psl 'tition due t o  

the migra-bion of refugees f rom one Ssaie t o  another. The countrynas confronted 

with the enormity of complex p r o b l e ~ o  of ilational importance and as  such nothing 

signifioant could be done i n  provldlng c o m i t y  services on large soale, except 

the devgloyment of Satellite Towns i n  a few c i t i e s ,  tlll the 2nd Development Plan 

1360-65. 

Extent and Trend of Urbanization 

There had been rapid urbanization due t o  Influx of refigees f r o m  India 

and accelerated population growth wlthln the country. Development projeota 

around Cit ies  a t t raoted ru ra l  population migration to  urban areas to  f ind be t te r  

prospgcts of l ivmg.  hre t o  t h i ~ ,  lome of the t o m s  have expanded from 5 t o  10 - 
miles. For example tho Lyallpur Town i n  West Pdcistan which was only an agricul- 

t u r a l  market has grown to one of the largest  indus t r ia l  c i t i e s  of Pakistan and 

i ts population has 3rlsen from 70,000 persons to more than 7,50,000 Persons slnoe 

1947. Similarly Khulna I n  East P&istan during the same period has grown from a 

f j a p l i  town of 30,000 persons t o  a p9p1lation of 3,30,000 persons. The general 

increase I n  population 1s a s  underr 

1951 (Figuregcky Million) 1 9 7 0 ( ~ s  timafed) 
*EP WP** Total EP WP Total EF WP Total 

Ruralr 40,22 27,76 67,78 48,m 33?23 81,43 67.3 42,9 110,8 

Urban. 1.85 6.02 7.87 2.64 9.65 12.25 4.5 17.0 21.5 

Water Supplies 

Sinoe 1947, l o t  of improvement i n  the ex is t ing  systems hid been made 

and many new towns have been served with piped water su l~ply  as  underr- 

Umber of No. served in b~- - - - - 
c i t l e s .  1947 1970 

EAST PAKISTAN 78 8 22 

kEST PAKISTAN 88 45 5 5 

* East Pakistm. 
**West Pakistan, 



I n s p i t e  of a l l  the e f f o r t s ,  h i r d l y  33$ of the urban population 

is  served wlth piped water supply. 

Sewerage 

Very l i t t l e  attention has beon ps ld  t o  lmprwe the  Sewerage System 

of c i t l e s  except 2 i n  East  Pak~k16tm md 15 i n  West Paklstzn. A l o t  of work 

1s required  t o  be done. Uo trestment has been provided. Ratr Sewago IS mostly 

used f o r  i r r l g a t l o n .  Only about 20% of the  population is oonnacted r n t h  

Sewerage System. 

Garbage Disposal 

Very primitive mcthmis of gar5age co l l cc t lon  and dlsposal  out of the  towns 

i s  t h e  p rac t lve  i n  many c l t i e s ,  schemes a r e  under p repwzt ion  f o r  proper d i sposs l  

i n  a few towns. 

Hous i n n  

Althqugh Government hss  been dereloplng houoing colonies I n  many 

c i t i e s ,  the  slum arens continue t o  increase. People don't  want t o  go t o  

d i s t a n t  houslng colonies. 

A i r  P o l l u t i o ~  

Problem is on the  increase  due t o  i n d u s t r l a l i z s t l o n  but nothlng 

has been done so  fsr t o  control  the  s i tua t ion .  Stream pollution problem 

is a l so  coming up. 

Envxronmental Heslth T r a l n l n ~  

Except M.Sc. I n  Public Health a m n e e r i n g  Course, there  is no 

t r a i n l n g  f o r  Sanitarians. Sanl tnry  Inspector courses a r e  a v i i l a b l e  

wi th in  the  omnt ry ,  which has no enmnocrlng sub jec t s  2nd a r e  of low 

standard. 

Manpower 

Public Health Z n ~ n e e r l n g  Dep-irtments e x i s t  i n  both Wings f o r  

Planning, Deslgnlng m d  execution of San l t a ry  Works. S p e c i a l i s t s  f o r  

Trade Wsste Dlsposal a r e  required. 



QATAR 

Qr?+,ar is an Arab State,on the Western Shore of the Arabian Gulf. Its 

population exceeds 130,000. The capi tal  Doha is a rapidly growing c i ty ,  and 

m$ of the population l i v ~  In and around it. 

The country 1s desert-like 2nd i ts climate is distinguished by a great 

difference of day and season temperature, high humidity and minimal amounts 

of r a in fa l l  i n  winter months. 

ttatcr Supply 

@ta r  has no rivers,  3nd domestio water i s  obtained From 2 souroest 

1. from d i ~ t i l l n t i o n  plants with t o t a l  d i s t i l l a t e  oapaoity of seven 

million gallons pcr day. 

2. from well-fields yielding 3 million gallons per day. 

The water is  chlorinated before b s t r i b u t i o n  md regular cheok up samples 

arc t&cn fo r  chemical and bacteriological exammation. 

Refwe and Sewage Disposal 

%ere are 2 methods of t rea t ing  refuse: 

1. T l ~ ~ i n g  

2. Incineration 

A f l e e t  of oesspit emptiers attend to  cesspi t  clearing. They em&fy t h e i r  

contents on natural r i f t s  outside the towp. There i s  a sewage colleotion 

a d  treatment system designed on 2 stages. The f i r s t  stage has already been 

l;erminated. 

Rouslng 

Qatar is dependant f o r  a l l  i t s  labour force on m i g r a n t s  from neighbouring 

countries, No provision whatever has been made to  acoomodate t h i s  large number 

of peopJe. The condition under whioh they l ive  is  appalling and highly unsatie- 

faatory, Otherwise, the condition of housing is moderate. 

A i r  pollution 

l?o problem of a i r  pollution fo r  the time belng i s  present. Houses are 

widely spaced exaept i n  l imited areas of the town, and there is no threat  of 

industr ial  waste pollution. However, notor  vehlcles mth t he i r  exhaust fumes 

are increasing par a f t e r  year threatening the capi tal  Doha with a i r  pollution. 

ilinr,r> ,cr 

Most of *h environmental health work is entrusted to  a group of 

u W u l l l  f l e d  staff.  The government has appointed some foreign heilth  inspector^ 

from Jordan and Pakistan, to  m p e m s e  them. 

Training 

The implementation of the Project, Qatar 0002 

' Health Trainlng Ins t lh r t e l -  e tar ted in-69 w i l l  provide the Public H e a t h  



Department and Qatar  M u n i c i p a l l t ~  wlth t r a lned  h e a l t h  personnel whlch w i l l  he 

graduated ln,1972. In-servlce t r a l n l n g  of the present  s t a f f  is arranged f o r  

per iodical ly .  

Wture Plans f o r  Remedy 

1, Lack of qualified s t a f f  w l l l  be -vcrc  by graduates of the  Health 

, Trainlng I n s t i t u t e .  

2. Occasional brc&dcLn of b l c i p a l  f l e e t  of trucks. This has a l ready 

,been budgeted for. 

3, Town planning i n  some congested a reas  should be re-organlsed. 

4. Lack o f  cooperation from the s ide  of the  population will be overcome 

by re-inforcing the  Health pducation Centre with q u a l i f i e d  s t a f f  and 

equipments. 



The Sudan 1s ct l a r g e  country  of about  one a l l l i o n  square  miles 

<ind wlth about 1 5  m i l l l o n s  of i n h a b l t s n t s .  

Its c l l m a t e  is temperate  - t h e  degree of h e a t  i n  t h e  summer month, 

i n  June may reach  115' F. There a r e  c l i m a t r c a l  v a r l n t l o n s  where t h e  Southern 

part of t h e  count ry  enjoy 2 rn iny  season of about 9 months of year ,  t h e  f a r  

n o r t b  h s s  l l t t l e  r a i n s  bu t  hard  w i n t e r ,  t h e  Eas t  whlch l i e s  on t he  Red Sea 

Hills h$ea r a i n i n g  w in t e r ,  bu t  t h e  western  p a r t  on2 c e n t r a l  p a r t  a r e  more 

o r  l e s s  o f  t he  same na tu re .  

There a r e  e l s o  d i f f e r e n c e s  i n  h a b i t s  and t r a d i t i o n s  and mode of l i v i n g  

i n  t h e  k a r i o u s  regxons of t h e  count ry  and t h i s  i s  most ly  found i n  t h e  r u r a l  

a rea .  

The Republican Dernocratlc Sudan is devided i n t o  9 Provlncea and each 

Province ha s  i ts  ndmln ls tpa t lon  s e t  up whlch is headed by a Commissioner. 

Environmental s a n i t a t i o n  work I n  t h e  count ry  1s f lnanced  by s i n i s t r y  

o f  Local  Government and ~ t s  d i f f e r e n t  Councils, and t he  c u r a t l v e  and s o c i a l  

rnediclne and t h e  t r a l n l n g  of a l l  Public Hea l th  pcirsonnel is u n d e r m e n  by 

t h e  N i n i s t r y  of Health. 

The r a p i d  i n c r e a s e  of town6 as a n  alarming problem is  perce ived  every 

where snd p o s s i b l y  discussed i n  t h e  same terms which Inc lude  water  supply l  

s a n l t a t l o n ,  employment, f r u s t r a t i o n  with low s t a n d a r d  of  l l v i n g  and migra t ion  

from r u r a l  t o  urban a r ea s .  

Water Supply Sources 

1, The Nile  t h a t  runs  South North a c c r o s s  t h e  count ry  p rov ides  s u f f i c i e n t  

supply  I n  ~ t s  b a s i n  f o r  both  d r ink ing  and a g r i c u l t u r a l  use. 

2. The Western part of t h e  country  rn?inly two Provinces  wi th  about 3 
m i l l i o n s  o f  popula t ion  r e l y  on t h e n  w-ter o r  mins. Rate r  is s t o r e d  i n  

dug ou t  excavations, we l l s ,  o r  t runk  of t r e e s  i n  c e r t a i n  a r e a s ,  

In  t h e  c a p l t a l  o f  t h e  Provinces, water  is normally t r e a t e d  i n  water 

I n  wnter works and d l s t r l b u t e d  t o  houses. I n  o t h e r  r u r a l  a r e a s  pub l i c  s t and  

p o i n t s  a r e  e s t ~ b l i s h e d  f o r  c l e s n  water  supply ,  There are o t h e r  groups of 

people who have no supp ly  and c o l l e c t  t h e i r  water  from d i s t a n t  a r e a s  and i n  

t h e  major ty  of c a s e s  t o  have 4 g ~ l l o n s  of water  when they r e q u l r e  t o  c o l l e c t  

it. 

The Government i s  now under tak ing  a s e r i o u s  p l a n  t o  provide water 

supp ly  f o r  t h e s e  a r e a s  and fun$s a r e  be ing  rai  ed  t o  meet such expensive 

scheme where t h e  people a r e  only t o o  awe-km 4-wbb 
Waste Hatter Dispoeal  

1. Human waste mat t e r  as-dizsposed of i n :  

a. Bucket system I n  many trig c i t i e s .  

b, P i t  latriP i n  a b igger  s c a l e  i n  bo th  r u r a l  and urban a reas .  

c,, Drainage system i n  sma l l  scale i n  main kobhsr 



d. Aqua s e r v i c e s  i n  some towns. 

e. A l a r p e  p ropor t ion  of people  i n  Rural  and a g r i c u l t u r a l  a r e a s  

use  t h e  open t hus  endangering t h e  l o c a l  water  suppl ies .  

Waste Water 

Where water c a r r i a g e  system is i n s t a l l e d  we have no problem i n  

g e t t i n g  r i a  of t h e  waste water. In  some a r e a s  waste wnter 1s disposed i n  

deep wel l s  and cesspools .  A b i g  proportion o f  waste water  is al lowed t o  

run  on the  s u r f a c e  t o  d ry  and h e r e  we come a c c r o s s  t h e  problem of  mosquito 

breeding.  

S o l l d  Waste Co l l ec t i on  

House t o  house c o l l e c t i o n  is only made i n  f i r s t  and second s l a s s  

r e s i d e n t i a l  a r e a s  i n  a  c l t y  where they  pay a b i t  more. I n  o t h e r  a r e a s  

t h e  r e f u s e  is  taken  t o  p u b l i c  r e f u s e  bins .  

Removal o f  a l l  r e f u s e  i s  done by mech.refuse t r a n s p o r t  and f l n a l l y  

incenera ted .  I n  c e r t a i n  a r e a s  t h e  rec lamat ion  of l and  is conducted. 

Other b i g  problem is t h e  shor tage  of t r a n s p o r t  which is n mat t e r  of 

f inance  s i n c e  t h e  r a p i d  i n c r e a s e  of towns is b r ing ing  wlth i t  more demand 

f o r  t h e  i n c r e a s e  of budgets. 

Housing 

The d i f f e r e n c e s  of h a b i t s  and mode of l i v i n g  is bound t o  make some 

v a r i a t i o n  i n  t he  type of house 2nd its requirement. Law provides  t h a t  a  

minimum a r e a  of a  l i v i n g  house should no t  be l e s s  thnn 200 sq. meatres. 

The house i n  f i r s t  c l a s s  s r e a  c s n  go up t o  1000 matres  sq. Ma te r i a l  o f  

cons t ruc t i on  3nd a r e  t o  be covered with bu i l d ings  i s  governed by law. 

Light  and ventilation a r e  not  a problem. 

Recently a  Mln i s t ry  of Hcaeing has  been formed t o  undertake t h e  

p lann ing  r e s p o n s l b l l i t i e s  and a l l  o f  i t s  p re sen t  schemes is t h e  provisxon 

o f  houses fo r  t h e  d i f f e r e n t  l e v e l s  of income.. The p r o j e c t  invo lves  m a t e r i a l  

and c o s t  of cons t ruc t ion .  

We have been faced with very r a p i d  i n c r e a s e  of populat ion i n  Khartum 

Province. Figure  was about 1/4 of a m i l l i o n  i n  1965 and n o t  i t  is approaching 

1 m i l l i o n  of i n h a b i t a n t s .  

A i r  pol111 t i o n  

2 1 s  2 developing count ry  t h e  problem h?s not  y e t  developed and we 

hope t h a t  we s h a l l  b e n e f i t  from t h e  experience of o t h e r  people  before  

embarking on it. 

Man power 

The c a t e g o r i e s  of man power engaged I n  environmental  s a n i t a t i o n  a r e :  

Q u a l i f i e d  Hea l th  Of f i ce r .  

S a n i t a r y  Overseer o r  S a n i t a r y  Aid. -- - 

i i s s i s t n n t  S a n i t a r y  Overseef' or S a n i t a r y  kid. 

The llorkers. 

According t o  our  l n s t  e v ~ l u a t i o n  of s e r v i c e s  made i n  t k  Minlstrpof 

Heal th  i t  w s s  founP t h 2 t  cur  f i g u r e s  a r e  below t h x t  r equ i r ed ,  and measures aKe 



now taken with Min ls t ry  of Locnl Government t o  a d j u s t  t h e s e  requirements  

a s  f a r  a s  poss ib le .  For example our  r a t i o  of q u a l i f i e d  Pub l i c  Heal th  O f f i c e r s  

i n  t h e  popula t ion  is 1 p e r  75800. 

Training 

lie have a s choo l  of Hygiene t o  gradu7te  q u a l i f i e d  S a n i t e r i ~ n s  wlth 

Diploma of h b l i c  Heal th  I n s p e c t o r s  from t h e  Royal Soc l e ty  of Health,London. 

I:e g radua te  abou t -20  every y e a r  and candida tes  from o t h e r  c o u n t r i e s  a r e  always 

welcome. The course  t a k e s  t h r e e  y e a r s  and theintakefrom those  who s u c c e s s f u l l y  

completed t he  secondary education.  

S a n i t a r y  Overseers  g e t  a t  l e a s t  two y e a r s  p r a c t i c a l  t r a i n i n g  wi th  

Councdo be fo re  given 6 months course  I n  t h e  s choo l  o f  Hygxene t o  q u a l i f y  

as S a n i t a r y  Overseers. Sho r t  courses  f o r  o t h e r  c a t e g o r i e s  s r e  a l s o  conducted 

i n  t h e  s choo l  and l o c a l l y  i n  t h e  d i f f e r e n t  Prov inc ies .  

The ca r r icu lum of s choo l  of Hygiene and a l l  t r a i d n g  Centres  is now 

being rev i sed .  

Other  h c t i v i t f e s  

Nlnimum Stdndard of Se rv i ce  

a. In  o rde r  t o  a t t emp t  t o  make R f ~ i r  d i s t r i b u t i o n  of s e r v i c e s  and 

minimize channels  of migra t ion ,  minimum s t anda rd  o f  s e r v i c e s  a r e  n o r  

d i scussed  t o  i nc lude  

\ l a t e r  supply  

Xaste Matter Disposa l  
0 

Food Preparation P laces  

Housing Accommodntion. 

b, The d i s t r i b u t i o n  of f a c t o r i e s  and i n d u s t r i e s  throughout t h e  count ry  

is a l s o  be ing  cons idered  s e r i o u s l y  f o r  t h e  some purpose 4f a i g r a t i o n .  

a F g l l  u se  is made of v o l u n t w y  o rgsn i za t i ons  such as t h a t  o f  t h e  

youth,  women and c a d e t s ,  i n  a l l  f i e l d s  o f  Heal th ,  Education and even 

i n  t h e  p r a c t i c z l  p roces s  of c l e a n l i n e s s .  

d. R e f u g ~ ~  from o t h e r  c o u n t r i e s  a r e  accommodated i n  c e r t a i n  fireas and 

t h e  a s s i s t a n c e  i n  t h e  way of food medical  f a c i l i t i e s ,  l a n d  t o  c u l t i v a t e  is 

provlded f o r  them. 

Great  e f f o r t s  a r e  made n o t  t o  over load t h e  e x i s t i n g  s e r v i c e s  of t h e  

a r ea ,  

e. Fel lowships  of d i f f e r e n t  spec in l ibAes  are be ing  g r e a t f u l l y  g r an t ed  

by VJHO and we f e e l  they  ze  of g r e a t  b e n e f i t  t o  us. 

I n  conc lus ion  I f e e l  i t  my duty  t o  thank t h e  WHO and its e f f i c i e n t  

o f f i c e r s  of t h e  r eg ion  f o r  g iv ing  u s  t h e  oppo r tun i t y  t o  t h i s  va luab le  

Seminar lrrhxch is -gzvi-gg u s  very meful  material through i$e  highly q u a u f i e d  

m.' Also t o - e x t e n d  the  s i n c e r e  g r a t i t u d e  t o  t h e  count ry  h o s t  and its 

a u t h o r i t i e s  f o r  t h e i r  ef  f  l c i  e n t  o rgan i za t i on ,  a s s i s t a n c e  and s i n c e r e  

receptxon. 



2 
Syria 1s about 6 mll l ion  p o p u l ~ t i o n  qnd 187000 Krn . The avsmge r a t e  of 

increase  of the  population i s  3.3% annually, i r r l g t l o n  t o  urb-in are? h w e  r s l s e d  

t h l s  r a t e  t o  5% annually I n  some c i t l e s .  Thls h.rs r e su l t ed  I n  s a n l t s t l o n  problems 

of r ap id  urbanization. 

More than 2 ml l l ions  people a r c  living I n  c i t i e s  of over 50,OX inhab i t sn t s  

while t h 3  r e s t  l i v e s  i n  villaUea 3nd towns and s m d l  communities. 

The Mlnlstry of f h n l c i p a l i t l e s  ~ind b r a l / a f f a i r s  1s now responsible f o r  water 

supplr  sye$erne &(sources,  t restment i f  nacessary -tnd net  works), s o l l d  waste 

d isposal ,  wsste wster dlspos?l ,  c l t y  p lmning ,  2nd houslng. 

The l i n l s t r y  of Publ lc  H e d t h  is concerned with medical sapects  only. 66% 
of the population of Syr ia  l l v e s  i n  municipalities whlch may Include v i l l a g e s  

the r e s t  a r e  l i v l n g  i n  r u r a l  a reas  only. 

a) W-~upp_ly 

About 59% of the  popul-itlon is now served with plped w-ter I n  -hei r  houses. 

It is hoped t h a t  t h i s  fi,gure u i l l . r e ~ c h  58$ by the end of 1375,whlle 7$ w l l l  take 

t h e m  water from publ ic  fountains. 

Water consumpCion i n  r u r a l  areas  v a r i e s  from 30 - 75 l i t res/capits/day.  

Present  plannlng provldes f o r  design figures of not  l e s s  than 75 l l t r e s /cap i t a /  

day i n  the  year 2000 i n  the  communities of l e s s  than 5000 habi tants .  In  v ~ l l a g e ~  

and c i t l e s  %~hic+  a r e  b ~ g g e r  the  water consumption 1 s  from 100 - 250 l i t r e s / c a p i t a /  

i n  the  more day. 

About 1 mi l l ion  penple a r e  dr inklng t r e a t e d  surface water, whlle the r e s t  

a re  d r l n k l n g n d c r  from u n d e ~ g r o u n d  sources whlch does not  need my t r e~ t rncn t .  

Water supply standards hqve been f lxod by law. Most of these  standards a r e  

according t o  WHO stand-irds. Chemlcal and b x t r i a l o g L c a 1  rou t ine  examinatlone a r e  

done d a l l y  i n  b i g  towns and i t  i s  hoped tha;t t h l s  c-in ba extended t o  a l l  communl- 

t i e s  even I n  r u r a l  areas by the  end of 1375. 

The ma~ntanance ~ n d  o$crat ion of r u r a l  water supply p ro jec t s  is not  e a s i l y  

achleved snd there  1s a need t o  t r z l n  technlc?l  persmmll  f o r  t h s  purposes. 

b)  Wsste Water Disposal 

Most of the munlc lpal l t ies  whlch have wstor supnly hqve sewere too, while I n  

rwsl aress  there  a re  no sewers sn$ even no l 2 t r i n e s .  A l l  the sewage is  discharged 

l n t o  r i v e r s  and s-er-dry streams, The combined system (storm 3nd s s n ~ t a r y  

sewers) has been adopted throughout the  country. There exists no sewage treatment 

p l a n t s  a t  a l l ,  During the f i f t h  f l v e  y e w s  plan (197'0-71) t h e  design and 

constructron of Bowage treatment p lan t s  f o r  Damascus, Ems and Hama wll l -b@ 



carriod out. 

c) Solid Waste Disposal 

Solld waste collection 1 s  practised i n  a l l  municipalities. Donkies as well 

as  t ractors  are used for  th i s  purpose m small end big c i t i e s ,  while vehicles are 

used i n  well planned c i t y  mnes. Jhf f icu l t ies  are experienced i n  the collection 

of sol id wastes i n  slums where narrow s t r ee t s  are common. 

Most of the sol id w ~ s t e s  are dumped and p-irt of i t  is burned i n  the open 

a i r  whlle other parts  are u t i l i zed  as  r.iw f e r t i l i s e r  i n  agriculture. A cbmposting 

plant i s  operqtlng nolr i n  Hama 3nd a new treatment plant i n  Allepc i n  under 

construct~cn. Part  of Damascus c i t y  garbage i s  treated. 

d) Housing: 

The migration of rural  population to  urban areas oreates a veSy great 

housing problem. There are  no suff icient  s t a f f  for  c i t y  plannmg. Assistance 

i s  provided,by UN experts m an attempt t o  solve th is  problem which can bo found 

i n  any city. 

o) A i r  Pollution 

In the c i t y  of Homs where there i s  a refinery, a i r  pollution is big  problem. 

Also i n  Damascus where a i r  pollution is  created by motor cars and in,winter 

by petroleum stoves. Tothing has been done fo r  th is  problem, so far. 

f )  Water Pollution Control 

The Orient (ASSI) r lve r  which is now tho sorraoe of -tor supply f o r  Homs 

and Hama, is  highly polluted by the eff luents  from the petroleum refinery and 

from many different faotorlos. Besides the sewage of Hms and Hama is bacharged 

i n  th i s  river. This big problem is being dea l t  with. A depsrtment has been 

~rganiaod whi& w i l l  impose water pollution a t~ndarda  fo r  both the effluents and 

the r ive r  wqter. A l l  fac tor ies  are  now obliged to t r e a t  the i r  effluents i n  

accordmce with these standards before discharging them i n  tho river. The 

Baroda a v e r  (wher9 Damascus discharges its sewage) has the eame problem and i t  

i s  now under study. It .ie hoped tha t  Barada w i l l  fallow the Orient  as  soon a s  

possible. 

g) Ehviranmental Henlth Tramin& 

There e n s t s  an Ins t i tu t e  fo r  the t raining of both medioal and environmental 

hoalfh personnel snd i t  is hoped that  i t , can  be extended t o  t r a i n  bperators for  

water supply and eewage treatment plants. 



TUNIS Ik - 
Tunisia has about 4 mil l lons inhabl tznts  with 40% l i v l n g  m rural areas. The 

population growth (2,3$ per and the  i n d u s t r i a l i e a t i o n  especia ly  the  t o u r i s t i c  

indus t ry  resu l t ed  m a r u r a l  exodus which c h a r a c t e r i ~ e s  developing countries. These 

two f s c t o r s  cxeated a growth of the  towns and the  extension of urbanxzed a r e ~ s  n t h  

slum condit ions around tho c i t i e s ,  

1. Water Sup& 

I b c r p t  the  'Medjerdahfr r i v e r ,  which supplies Tunis I n  p a r t ,  Tunisia has 

seasonal  streams. Therefore springs and deep wel ls  provide the p r inc ipa l  sources 

of water supply besides some agr icn l tu ra l  reservoirs .  A na t iona l  s o c i e t y  oal lcd  

'SONEDE', flnanced i n  p a r t  by the  World Bank was es tab l i shed  xu l 9 a .  Having an 

i n d u s t r i a l  and commercial outlook it has the r e s p o n s i b i l i t y  f o r  water d i s t r i b u t i o n  

systems f o r  r e a l i z i n g  new developments and satisfying the  need f o r  clean water. The 

quali%y control  i s  the  r e s p o n s i b i l i t y  of the Publ lc  Health ~e~ar tment(PKD) which 

has 5 r e ~ o n a l  bacter lo loglcs> l a b o r ~ t o r i e s  and a reference l abora to ry  i n  Tunis 

namely the  'INSTI'IUT PASIILX? *Every inhsb i tqn t  i n  the urbau a r e a s  (more than 5000 

inhabl tante)  can be provided with water and the connection c o s t s  can be paid under 

easy  terms. This water supply is almost continuous, wi th  r a r e  exc2ptions i n  summer, 

adequate and sa fe  ( l e s s  than 10% of the bacteriological examinations was positive 

i n  1970) snd tne  pressure i s  i n  the  average range p r o p d e d  t h a t  each bui ld ing 

having more than 3 s t o r i e s  should h ~ v e  a storagz tank. Unfortunately, these  water 

suppl ies  do not meet the  chemiczl and even sometimes the  physioal standards 

specified by WHO. Disinfection is made by chlor inat iou ( l i q u l d  hypochlori te  ) 

u s u a l l y  a t  the  pumplng s t a t i o n s  o r  i n  the  rese rvo i r s  i n  a manner t o  leave a t  l e a s t  

0 , l  - 0 , 3  ppm of f r e e  ava i l ab le  res idua l  chlorine. !Phis f i g u r e  c m  be r a i s e d  a t  

the  reques t  of the Publ ic  Health Department which con t ro l s  d a i l y  snd throughout 

the  country t h i s  r e s idua l  chlorine. I n  the  r u r a l  areafi, w3ter is  supplied by dug 

surface  wel ls  and l a t e l y  the P.H.B. hss  begun a programme to imprwe these  wel ls  

t o  make them s a n i t a r y  and t o  equip them with hand pumps m t h  the  ass i s t ance  of 

UNICEF and CARE MEDICO. Besides, mobile crews ( one f o r  each governorate ) 

make bi-monthly des infect ion of publ ic  wells. 

2. Waste-water Disposal 

This i s  the responsibility of each Municipality. We can s l y  t h a t  the  maJor 

c i t i e s  having more than 10,000 i n h a b i t m t s  a r e  p r o n d e d  with adequate sewerage 

systems and each house can be connected t o  the  system m$h some f ? c $ l i t i e s  i n  

the  payment of the taxes. The ac tua l  sewage treatment p lan t s  ( 5 i n  number ) a r e  

u n f o r t u n a t e l y m l g  out  of operat ion due t o  thi! l ack  of operators. For example 

'chargnia' sewerage treatment p l a n t  la Wis, is somehow t r e a t i n g  only 1/3 of 

tho t o t a l  flow it receives ,  the  2/3 l e f t ,  goos t o  the  l ake  of Tunis which is 



hlgn ly  polluted,  Saxe areao,  2nd some l n d u s t r l a l  s i t e s  a r e  a l s o  pol lu ted  

c rca t lng  b l g  problems of odours, f l i e s  and mosqultos. In the  m s l  a reas ,  the  

most common systein oi w?str-~,a-ier d7spos-il 1s the  oesspol and -the PHD is doing 

h l s  hos t  t o  control  the use 01 sewage efr"1uencs f o r  r r r i g a t l o n s  and t o  c a r r y  out 

ieol1L campaigns. With the  help o X h e  Vcrld Bank end Sida,  i t  1s believed t h a t  

i n  tho near few YQaFS, e l l  the  tour rec lc  a re?s  and t h e n  titles w i l l  be provlded 

wrth colndle be sewerage s;= ;ems zad sdeq.aaJue treatment f a o i l l t i e s  , the e f f luen t  

of ~ h i ~ h  rnlght bc usea f o r  ~ ~ ' i . i g a t l o n .  

3. S _ o ~ d d W ~ s ,  

Tnls 1s a l s o  the r e s p c n s ; b i l ~ t y  of each munlcipallty. I n  general ,  it orin be 

s a i d  t h a t  the  ool loct lon 1s somewilat adequate but  the  treatment does no t  e x i s t  

anywhere, In  the  l a s t  few years,  hoirever, the  PHD has had a g r e a t  success, in 

tne  wake of the 1370's  f loodmg -in& cpidemlcs, i n  convlcoing the  munic ipal i t ies  

(not a l l  of them blit tha most irn>or?anl, and even i n  r u r a l  areas)  t o  do one, some 

lnc lne ra t lon ,  l s r d t l l l  or  ~onpost l :~g.  Ey 1971 s e v e r l l  small munic ipal i t ies  have 

taken zn te res t  In th -?~ ,  l as t  method nrld i t  1s believed t h a t  some a u t h o r i t i e s  are 

now convu~ced t h a t  they should e n t r u s t  t h l s  work of co l l ec t ion  and trestrnent of ,  

s e l i d  wastes, t o  p x v a t e  agencles f o r  the  benef i t  of sanitation and f ly  control.  

4* Houslnq 

A s  mentioned above, housing d i f f l c u l t l e s  e x i s t  I n  Tunisia ~ n d  the  r u r a l  

exodus wlth the help of the t c ~ z l c t l c  boom cxeates slum condit ions a l l  around 

major c l t i e s 0  I n  the  p-st ,  i n  Tunisla, n~ban i sm was not  aided by any l o n g  term 

aa t iona l  plan. T d a y  ~t has become evldent t h a t  each town should have, very  soon, 

i ts plannlng progrwune lnvolvlng the control  of z t s  expansion within a plan f o r  the  

organizat ion and development of the  whole country In order t o  s t o p  the depopulation 

of r u r a l  area?,  The I~Tlnistry of Publ lc  lforks and Housing havo now the situation 

under control ,  c i c ~ m a k e  plannlng wlth the  he lp  of a l l  a u t h o r i t i e s  concerned, 

d e l l v e r  bul ld lng p e r n i t s  f o r  houslng o r  mdus t r l e s ;  control  c landes t ine  

construe-cion wlth assistance from the  r runic ipal i t ies  and give loans f o r  the  

improvement of houslng, 

50. A l r  Pollution C o n s  

With the except of ~ n d u s t r i s l  a r e a s ,  13 the  environment o f  which the re  is  

a begznning of a l r  p o l l ~ t 1 o x P  Tcnls~a does r o t  y e t  hsve any problem of t h i s  kind 

and it 1s not  expected t h s t  there  w l l l  be any i n  the  near Future provided t h a t  

Recreational  k d e n i ' , g r e e n  b e l t s  3rd publ ic  parks continue t o  be developed o r  

extended arounO c l t i e a  and t h a t  the re  1s no considerable increase  i n  t h e  number 

a0 motor vehicles.  

,&vironment Bealth Kanpower -ad Traxnlng 

A l l  environment hea l th  a c t l , l t i e s  aii-e, a5 the  r e ~ o n a l  levels, i n  the hands 

of Pub110 Yealth Dootors, 



Two s a n i t m y  engmeers(one W O ,  one nnt lonal )  a r c  I n  tho c e n t r a l  se rv lce  of the  

Publ ic  Health Department 2nd control  the  sanl t r , t lon  of t h e  country through 13 

regional  sect ions.  They a r e  a s s i s t e d  by about 400 Sani ta r i ans  t r a ined  I n  Tunisia 

wlth the help of WE. I n  t h e  next  few yesrs  the  Publ lc  Heqlth Department w i l l  

ke sblc  t o  s t a r t  the  t r - l in lng of a hlgher category of s a n l t a r l s n s  oaplble of 

performing s u p e m s o r y  funotlons, about 10 s a n i t a r y  e n a n e e r s  w i l l  grsdurlte From 

R3bat ( ~ o r c c c o )  . 
Tunlsls  &ill has a gre2t  den1 of work t o  dq i n  environmental s a m t a t l o n .  

Many prugrznnnes a r e  under strib with the ass i s t ance  of WHO and h e l p  w i l l  be 

replured from UNICFZ, World Bank, and UNDI more w d  more. 



Yemen 1s a srn.111 c o ~ i r y .  Tne populntloli 1s not enac t ly  h o w ,  as no-ceasus  

was ever made IL Yemen but  ~t 1s abouij 5 Mllllons and seems not  have w r i e d  ve ry  

much Qver the  years,  

The r a l n y  season c o l n c ~ d e s  w l t 5  tlie summer tune and the popu+i.ttion aepend 

on rrtln f o r  water,  tit!::-* t o  I r r l g ~ t e  t h e n  land o r  f o r  drxnking. 

Urbanization m Yemen 1s not  a problem of to-day because c r i t e r i a  of urbaniza- 

t l q n  has not yet  been eet3bllshad and emigration comes mostly from abroad. 

Hoaltli 

I n  Ycmen the re  a r e  abou* 13 h o s p l t ? l s  ccmtaining 1OOO beds 

Health Centreso 3 of them, I n  the big o i t l e s  Lelped by WB). 

S a n i t a r i a n  Schoolr None (closed s l n c e  2 ye?rs) 

Nursing Schools: 3 helped by HZ0 

Man Power I n s t i t u t e  planed t o  be b u i l t  i n  the  near future.  

Doctors: 2 S p e c ~ s l ~ s t s  

12  General P r ~ c t i t i o n e r s  

70 Physlclans 

50 Forexgners 

Preventive medmine: 

One Dr. w s r b l n  thls f l e l d  wxth about 100 Sani tar ians .  

Nost of t h e n  work is concentrated on vaccination and supervision of the  

publ ic  places.  

No San l t a ry  Engpnecrs a t  a l l .  

Eeal th  Problems r 

I n  c b l d r e n r  Malnutrition - Gaetr3 e n t e r i t i e s  

and bad handllng of mothers. 

I n  adu l t s  s P ? r a s i t l c  i n f e s t a t i o n  and nutrition 

deff ic iency diseases  s p - c i a l l y  due t o  

k a t  cheewing and n?w b i l h a r d a a i s  i s  the  

problem of the  day, 

Water - 
The uptodate problem m Yemen .Is lack of water. We depend on ra in fa l l .  

3'7~~ years have passed without r a m  I n  about h a l f  of t h e  country. As a result, 

most of the  land produced nothing i n  agriculture t h i a  year and we may w e l l  have a 

famine wi th in  few months exac t ly  a s  happened l a s t  yeax. In the  c a p i t a l  Senaa every 

house has i t s  own well and most of tho c i t y  dwellers  have - t o  deep- them W B L h  

fW Alonths t o  search f c r  water. e t h e r s  buy water d a i l y  paying n e a r l y  1/5th 

of t h e l r  s a l a r y  f o r  water. I n  m a 1  areas  t h ~ s  is even worse. Now UB3, a c t m g  a s  

'JKW/ exeoutlng agency, 1s going t o  b u l d  a water supply f o r  Sanaa anri Hodeidah 

m d  it 1s hoped t h a t  they m l l  f l n d  sufficient water resources f o r  t h e i r  Projeot. 



It i s  beleived thsit they should plan f o r  a sewerage system .tnd proper sewage 

dispos.il a s  soon 3s possible ins te-d  of meetlnz t h i s  problem only  i n  the  fu ture ,  

Sewerage S ys te.m 

This i s  nqt  yet  estqblished m Yemer. ?nd every house d i g  a hole i n  the 

ground f o r  about 20 meters fo r  e w e f a  dispossl.  This is too bad, because 

of possible g r ~ u n d  wqter csntamination, account being taken of the  g rea t  nc. of 

wel ls  i n  t h e  c ~ t y ,  a s  the housos ?re crowded snd a s  every one hzs a well a l s o  

i n  addi t lon  t o  the  deep l s t r l n e .  Other houses use under ground or  s t r e e t  l e v e l  

l - i t r ines  ind the  faeo-rl m ~ t t r r  i s  co l l ec ted  by 3 r i v z t e  people who take i t  3rd dry 

i t  f o r  use a s  f u e l  i n  the tu rk i sh  b ~ t h s ,  

Waste - 
Haste d isposal  is not a sprxous problem nor  because the  q u a n t i t i e s  of waste 

of the  d0mcsti.u type is  relatively small. They a r e  put  i n  a contamer  2nd disposcd 

of i n t o  b a r r e l s  i n  the  s t r e e t s  m d  public c a r s  t r a n s f e r  them outside the  c i ty .  

The averlge p s n t i t y  of waste i s  about m e  kg./cspita/week (mostly s o l i d  type). 

A i r  Po l lu t ion  

Such problems do not  yet  occur i n  Yemen, a s  the prqcess of urbanlzs t ion i s  

still r ~ t h e r  slow. I n  Yemen, there  =ire only a fe$undreds motor c a r s  and not 

more th,m one or  t w l  f a c t o r i e s  i n  the  b i g  c i t i e s .  There ?re no r ~ i l w a y s  9 t  911. 

Therefore, there  e x i s t  only the  n a t u r a l  m d  pure sir t o  breath. 

Hoas i n 4  

I n s p i t e  of the  f-ict t h ~ t  each family l i v e  alone I n  a b l g  house yet ,  the  

houses a r e  crowded .in& near ly  a l l  the  family sit, and s leep I n  one 01 2 rooms 

and v e n t i l a t i o n  is not  adequate. 

The Government 

The Government of Yemen plans t o  bu i ld  a Man Power Institute a n d w a h ~  

a p p a ~  wlth the  help of WIfO gnder the UNDP P r o p m e ,  but  without money, water,  

ag r icu l tu re  o r  petrol, theg can do only j u s t  as  m c h  a s  o the rs  i n  thexr pos i t lon  

oan do. 
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A N N M I  

LIST OF PARTICIPABTS 

AFGHANISTAN 

CYPRUS 

EGYPT 

IRAN 

Mr Shah Aqa 
Director 
Envlronmental Sani ta t ion Division 
Mimstry of Publlc Health 
Kabul - 
D r  M. Economopoulos 
Dlrector 
Department of Medical Servlces 
Ministry of Health 
Nlcosia 

D r  R.A.A. Gomaa 
Secretary General 
Health Services Supreme Council 
Mnl s t ry  of Public Health 
Cairo - 
pp A.M. E l  Shebokshy 
Director 
Environmental Health Department 
Preventive Medicine Administration 
Minlstry of Public Health 
Cwro 

M r  K. Tadesse 
Head, Envlronmental Health 

D iv~s lon  
Ministry of Public Health 
Addls Ababa -- 
Me V. Babazade Khamnei 
Deputy Dlrector , General 

Department of Ehviromn-1 Health, and 
Director, A i r  Pollution Control and 

Occupational Health Department 
Ministry of Health 
Teheran ---- 
M r  H. Hassmlzadeh 
Director,  Planning and Budget 
General Health Department 
Ministry of Health 
Teheran -- 
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JORDAN 

PAKISTAN 

~ A.R.K. mayat  
Director, Sanitary Engineering 

m n i s t r y  of Health 
Baghdad --- 

D r  T. Abdul-Razak 
Aman Mumcipality 

4!!!!E2 

M r  R.A. Akrarm 
Head, Water Supply Department 
lUnistry of Housmg and 

Publlc Utilities 
Trip011 --- 
Mr M.F. Qureshi 
Director 
FUblic Health Engineering 

Department 
Lahore 

blr Iqbal A. Seg 
Chef  Engineer 
Lahore Municipal Corporation 
Lahore "... - - 
D r  Abdul Qadeer Khan 
Nedlcal Offlcer 
I/c G.H.Q. Hospxtal, Lordla1 
Baluchistan 

p@ M.H Rahlmtoola 
Chief Engineer 
Karach Development Authority 

Karachi -- 
D r  Amr A l i  Shah 
Deputy Dlrector Health Servlces 
North West Frontier Province 
P~s,h-a 

DY M. Islam Shelkh 
Professor and Head 
Public Health Ehglneermg Division 
Islest Pakistan Unlverslty of 

Engineering and Technology 
Lahore 

Mr La t i fa r  Rahman 
Chamman 
Water and Sewerage Author~ty 
Dacca - 
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SUDAN 

SYRIA 

TUNISIA 

YEMEN 

OESERVERS FROM HOST COtNE33 - 
PAKISTAN 

D r  S.A. Tajeldeen 
Medical Officer of Health 
Ministry of Public Health 
Doha 
a- 

1 Idris 
Chief Public Health Inspector 
Ministry of Health 
Khartoum - 
Mr M. Youness 
Samtary Engineer 
Sanltary Engineering Department 
Ministry of Municipal and 

Rural Affairs 
Dams cus 

M r  S. Atallah 
Chief, Environmental Sanitation 

Service 
Ministry of Public Health 
Turus -- 
D r  Y.A. El-Seraji 
Medical Officer 
Ministry of Health 
Sana 'a 

D r  Safdar Bokhari 
Secretary General 
Public Health Association of 

Pakistan 
Lahore 

m Mazharul Haque 
General Manager 
Greater Lahore Water Supply 
Drainage U Sewerage Project 
Lahore 

Raja Sultan Mahmud 
Health Offlcer 
Lahore Mmicipal Corporation 
Lahore 

m Shamsul Mulk 
Director 
Water and Sewerage Central 

DevelopmenLAu~ity  
Islamabad 
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OBSEHVERS FROM HOST COUNTRY D r  Arshad Hussain Sethi 
(continued) Health, Education and Soclal 

Welfare Department 
Government of North West Frontier 

Province 
Peshawar ---- 

D r  Ghulam Mohamad 
Deputy Dlrector 
Health S e r v ~ c e s ,  Peshawar Division 
Pcsha~rar - -- 
rm Gholam Mohammad 
Secretary 
Dacca Municipality 
Dacca - - -  

D r  Muhammad Safdar 
Health Officer 
Karachi Municipal Corporation 
Karachi -- 
M r  Mohammad Tayab 
Superintending Engmeer 
P u b l ~ c  Health Englneerlng Department 
Hyderabad ----- 
r4r T.A. Jafrey 
Director 
Tom Planning Sind 
Ilyderabad - *----- -- 

D r  S. Hasan 
Assistant Dlrector General Health 
Health Division 
rfimstry of Health, Labour, Soclal 

ltlclfare and Famly Planning 
Islamabad 
-a- 

M r  A. Rackud Q u r a l s h  
Assistant Chlef 
Physical Planning and Housing 
Planning Comission 
Islanabad - - --- -- 

bJ,r Naeemullah 
Superintending Englneer 
Public Health w i n e e r l n g  
Peshawar --- 
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REPFmENTATNES FROM OTHER UN -- BODIES - 

14r A.S. Geair 
Program Officer 
United Nations Development Programme 
Islamabad --- 

M r  A.V. Zabolotsky 
Deputy Representative 
W C E F  Country Office 
Islambad - -  --- 
m M. maws 
Deputy Representative 
UNICEF Country Office 
Islamabad - 

OBSERVERS FROM OTHER O F L G ~ A T I O l f S  --- 

p p  A .B. Jedraszko 
Chief Adviser and Project Manager 
Master Plan for Karach Metropolitan 
Reglon 

Karachi --- - - - -- 

US AID 

Dr A.H. Taba 

Mr A.D. Swisher, P.E. 
Environmental Health Service 
Agency for International Development 
Washington - - ..- 
I& . J. Waylett 
Offlcer-in-Charge 
Agency for International Development 
Lahore -- --- - 

WHO SECfiEX'AFUAT ---- - -- - -- 
Director WHO Regional Offlce for the 

Eastern Mediterranean, 
Alexandria 

M r  L.J. Lovelace Adviser on Environmental WHO Reglonal Office for the 
Health Eastern Mediterranean, 

Alexan&ia 

Mr F.A. Jacocks Consultant Special Assistant to the 
Director, Eureau of Community 
Environmental Management, 
Department of Health, 
Education and Welfare, 
Public Health SemrFoe, 
Rockville , Mryland , USA 
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WHO SECmARIAT f i n s 3  ---..- --- --- 
Professor E.W. I4ood Temporary Adviser 

R. Casanueva Temporary Adviser 

M r  J.V. Dibble Sanitary Engineer 

~Kss C. Cartoudls Conference Offlcer 

Mrs G. Pappas Secretary 

Associate Professor of Public 
Health and Chief of Envlron- 
mental Health Sectlon, Depart- 
nent of Epidemiology mi! 
P u b l ~ c  Health, School of 
Medicine, Yale University, 
llew Haven, USA 

Consultant Engineer i n  
Environmental Health, 
Santiago, Ckulc 

Community Water Supply ancl 
Sanitation, Lahore 

WHO Reglonal Office f o r  the 
Eastern Mediterranem, 
Alexnndrla 

WHO Regional Office f o r  the 
Eastern Mediterranean, 
Alexandria 
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PRO G W M E  

1. THURSDAY, 7 OCTOBR 1971 Venue: I n t  e r c o ~ t ~ n e n t a l  Hotel  

8 . 3  a.m. - 9.30 a.m. - REGISTRATION OF PARTICIPANTS 

9.30 a.m. -10.30 a.m. - OPENIIIO SESSION 

- Welcome address  by Rear k d n r a l  
A .B. Ansam, Director-General of 
Health,  Pakis tan.  

- Short  speech by F-r.  1,. Hasan, Vlce- 
$ ! & ~ ~ a r T  & , ~ O j o ~ & v f ; & @ ~ .  of wuee- 

- Aadrees by D r .  A.H. Taba, Director,WHO, 
East ern Yedi terranean Region. 

- Inaugural  address  by L t .  General 
M. A t t l q u r  Ebbman, Governor of t h e  
Punjab, West Pakis tan.  * 

11.00 a.m. - 2.00 p.m. - E l e c t i o n s  o f  Offxcers:  A Chaiman,a 
V ~ c e  Chainntm and a Rapporteur 

- Adoption o f  t h e  Agenda - Programme o f  Work by Ir. L.J. Lovelace 

- URE4NIZATION AND RZI;ATED ENVIRONMENTAL 
HEALTH PROELFMS by M r .  F.A. Jacocks  Doct/4  

- Health pmblems a r i s i n g  from water 
p o l l u t i o n  and def ec t l ve  waste d i  sposcil 

- Soclo-economxc a s p e c t s  of slums 

- Sanl ta txon  c o n t r o l  a s  p reven t ive  
mea sure  

2. FRIDAY, 8 OCTOBER 1971 

8.30 a.m. - 9.00 a.m. 

9.00 a.m. - 11.45 a.m. 

1.00 p.m. - 4.00 p.m. 

3. SATURDAY, 9 OCTOBER 1971 

8.51  a.m. - 9.00 a.m. * 
9.00 a.m. - 2.00 p.m. 

0; mmY, 10 OCTOBER 33'71 

7.00 3.n. - 7.30 p.m. 

- Steemng  Comadttee 

- ~ I R O N P 1 ~ T A L  PIB3 GRAIWE OF 
AS FtELATED TO UR3AN DEVELOIMEWT 
presented by M r .  L.J. Lovelace D 0 w 5  

- SANITATION PROBLEMS OF RAPID 
URBANIZATION Ii? EZdR ( s ta tements  by 
p a r t  x c ipant  s )  - F i e l d  v i s i t  t o  Paper F I i l l  i n  Lahore 

- S t e e m n g  Committee 

- SPATEXENT BY PARTICIPANTS (continued) 

- PLANNING OB M3TROFOLITAN AREA.S AND 
NEW TOW?S by Professor  E.W. Mood D o d h  

- PLANNING AND DESI GIT OP URBUT WATm 
SUPPLIES by M r .  R. Casanueva D o c t n  

- F i e l d  vi at t o  Mangla DE@ 
(90 u l e s  f r o m   aho ore) 

* 10.30 a.m. - 10.45 a.m. - RECESS 
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5. MONDAY, 11 OCTOBER i g n  
8.30 a.m. - 9.00 a . m .  - S t e e n n g  C o m r m t t e e  

x. 
9.00 a.m. - 2.00 p.m. - PLAXNING F O R  OPZRATION AND UAINTENAETCE 

O F  CO!INUNI TY TATSR S U E L I E S  by 
Ivlr. J . V .  D l b b l e  DOC-@ 

- WASTS COLLECTION AND D I S P O S A L  by 
Mr. P.A. Jacocks D O C ~ A  

6. TUESDAY, 1 2  OCTOBER 19n 

8.30 a.m. - 9.00 a.m. - S t e e n n g  C o m m ~ t t e e  
I 

9.00 a.m.  - 2.00 p.m. - PLANLTIXG -4ND D Z S I G N  O F  S A N I T A W  AND 
STORM S E a R S  - SEWAGE F I N A L  D I S P O S A L  
by Wr. R. C a s a n u e v a  D o  &LO 

- OXIDATIO?J PONDS by 
D r .  M. I s l a m  Shelkh D O C V ~ ~  

- ORGANIZATION AED ADBIINISTRBTION O F  
l3?VIROWIENTAL HEALTH S E R V I C E S  by 
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