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PREFACE 

Ten p a r a  ego the  k i t e d  Notion8 C o n f e r m e  on the thmm E n v i r m e n t  (Stocbolm, 
5-16 hne  1972) adopted the Action Plan for  the h m  Envirormmt, including the 
Gmeral Principle8 for  Aasensment and Control of brine Pollution. In the l i g h t  of 
t h e  r e s u l t s  of  the Stockholm Conference, the  k i t e d  Natione General h8embly decided 
t o  autablimh the  k i t e d  Notiom E n v i r o m t  Rogrmme ( W P )  t o  %erve a s  a focal  
point for  m v i r m t a l  act ion d co-ordination within the k i t e d  Nations systemm 
(General Asambly resolution (XXVII) of 15 December 1972). The organizations of the 
k i t e d  P k t i o ~  mystem were invited " to  adopt the  measures t h a t  may be required t o  
undertake concerted and co-ordinated progrmmets with regard t o  internat ional  
env i rommta l  problemm, and the nintergoverrunmtal m d  mn-qovermmtal 
orgmizat iona t h a t  have an i n t e r e s t  i n  the f i e ld  of the  enviromentn were a l so  
invi ted "to lend t h e i r  f u l l  support and collaboration t o  the k i t e d  Nations with a 
view t o  achievirq the la rges t  possible degree o f  co-qmration and co-ordinationu. 
Subsecpently, t he  Governing Comcil  of WEP chose Ykeansn a s  one of the p r io r i t y  
a reas  i n  uhich it would focm e f f o r t s  t o  f u l f i l  its c a t a l y t i c  and co-ordinating 
role .  

T h e  Regionel Seas Programe w a s  i n i t i a t e d  by UEP i n  1974. Since them t h e  Governing 
Cotmil of WEP has repeatedly endorsed a regional approach t o  t h e  control  of marine 
pol lut ion and the nanagemmt of marine! and coastal  resources and has requested the  
d w e l q m m t  of  regional action p l m s .  

< 

T h e  Regional Seas hogrumme a t  present includes eleven regions 1' and has over 120 
coas ta l  S t a t e s  par t ic ipa t ing  i n  it. I t  is conceived a s  an action-oriented programe 
having concern not only for  the consequences but a l so  for  the causes of  
environmmtal degradation and encmpassing a comprehensive approach t o  combating 
enviromental  problem through the  management of  marine and coastal  areas. Each 
regional = t ion  plan is formulated according t o  the needs of the  region a s  perceived 
by the  Govermmts concerned. I t  is designed t o  l i nk  assessment of  the qual i ty  of  
t he  marine m v i r m e n t  and the causes of its deter iorat ion with a c t i v i t i e s  for  the  
mmagmmt and developnent of the m a r i n e  and coastal  environment. The act ion plans 
promote the pa ra l l e l  velopment of  regional l ega l  agreements and of action-oriented 

29= progrmme a c t i v i t i e s  . 
The Action Plan for  the Protection of t he  kd i t e r r anean  was the f i r s t  one developed 
i n  the f r  work of the Regional Seas Progranwne. I t  was adopted i n  ear ly  1975 i n  
13arcelonay7 m d  since then has shorn a remarkable progress. 

l/ kd i t e r r anean ,  Kuwait Action Plan Region, West and Central Africa, Wider - 
Caribbean, East Asian Seas, South-East Pacif ic ,  South Pacif ic ,  Red Sea and Gulf 
of Aden, East Africa and South-West Atlantic.  

21  IMP: Achievements and p l m e d  development of WEP's Regional Seas Progrannne - 
and ccmparable programmes sponsored by other bodies. WEP Regional Seas Reports 
and Studies  No. 1. W P ,  1962. 

31 UNEP: Action Plan for  the protection of the Mediterranean. WEP Regional Seas - 
Reports and Studies No. 34. WEP, 1983. 



The monitor ing o f  the sources, l e v e l s  and e f f e c t s  o f  po l lu tan ts ,  as w e l l  a8 the 
research re l a ted  t o  t h i s  monitoring, was one o f  the cornerstones o f  the Act ion Plan. 
During the f i r s t  phase o f  the monitor ing and research programme, known as ME0 POL, 
i n  which 83 na t iona l  marine research centres pa r t i c i pa ted  from 16 Mediterranean 
Statea, several  p i l o t  p ro jec ts  r e  formulated and ca r r i ed  out w i t h  assistance of  17 e igh t  United Nations organiza t i o n e  . 
One of the MED POL pro jec ts  (MED POL X )  dea l t  w i t h  the i d e n t i f i c a t i o n  o f  the sources 
and mounts  o f  po l l u tan t s  enter ing the Mediterranean Sea from land-based sources. 
It was ca r r i ed  out  under the co-ordinat ion o f  the World Health Organization (WHO), 
by the Economic Comiasion f o r  Europe (ECE), t he  United Nations I n d u ~ t r i a l  
Development Organization (UNIDO), the  Food and Agr icu l tu re  Organization o f  the 
United Nations (FAO), the k i t e d  Nations Educational, S c i e n t i f i c  and Cu l t u ra l  
Organization (UNESCO), and the In te rna t iona l  Atomic Energy Agency (IAEA). 

The p ro jec t  resu l ted  i n  a pub l i ca t ion  issued as document lNEP/IG.ll/INF.5 and was 
repr in ted  without any changes as t h i s  issue o f  the WEP Regional Seas Reports and 
Studies. 

The review o f  the po l l u tan t s  from land-based sources was an essen t ia l  con t r ibu t ion  
o f  MED POL t o  the negot ia t ion  o f  the Protocol  f o r  the Protect ion o f  the 
Mediterranean Sea Against Po l l u t i on  from Land-Based Sources. The p ro toco l  was 
adopted and signed on 17 May 1980 by 11 Mediterranean States and the EEC and entered 
i n t o  force on 17 June 1983, i.e. a f t e r  i t  had been r a t i f i e d  by 6 Mediterranean 
States. 

The Protocol  i s  r e l a ted  t the Cmvention f o r  the Protect ion o f  the Mediterranean 
Sea against P o l l u t i o n  5' which provides the l e g a l  framework f o r  the Act ion Plan. 
The Convention was signed on 16 February 1976 and entered i n t o  force on 12 February 
1978. Seventeen Mediterranean States and the EEC r a t i f i e d  the Convention. 

4/ FAO/UNESCO/IOC/WtiO/MIO/IAEA/UNEP: - Co-ordinated Mediterranean P o l l u t i o n  
Monitor ing and Research Progr-e (ME0 POL 1 - Phase I: P r o g r m m  Description. 
WEP Regional Seas Reports and Studies b. 23. WEP, lW3.  

5 /  UNEP: Convention f o r  the Protect ion of the Mediterranean Sea againat Po l l u t i on  - 
and i t s  r e l a ted  protocols. WEP, 1%2. 
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I. INTRODUCTION 

1 Awareness of t he  s t e a d i l y  growing po l lu t i on  of t he  Mediterranean sea  has become more and 
more apparent  dur ing  t h e  p a s t  decade. National a u t h o r i t i e s ,  research  i n s t i t u t i o n s  and a l s o  
i n t e r n a t i o n a l  o rganiza t ions  have made t h e i r  concern known and i n i t i a t e d  var ious  a c t i v i t i e s  t o  
safeguard marine and human resources i n  t h e i r  region.  

2- A s  e a r l y  a s  1969 the  General F i she r i e s  Council f o r  t he  Mediterranean of FA0 formed a 
Working Par ty  on Marine Po l lu t i on  i n  t he  Mediterranean which, i n  cooperat ion with t he  In te r -  
na t iona l  Commission f o r  t he  S c i e n t i f i c  Explorat ion of the Mediterranean, produced t he  f i r s t  
comprehensive review of t he  s t a t e  of marine po l lu t i on  i n  the  Mediterranean i n  1972. 1 

3. This f i r s t  r e p o r t  a s  wel l  a s  var ious  monitoring and research  a c t i v i t i e s  undertaken i n  the  
meantime emphasized the  important r o l e  land-based po l lu t i on  sources a r e  playing i n  t he  aggra- 
va t i on  of present po l l u t i on  problems p a r t i c u l a r l y  a s  regards  t he  c o a s t a l  waters of the 
Mediterranean. Domestic sewage and i n d u s t r i a l  wastewaters a r e  wel l  known con t r i bu to r s  of such 
po l lu t i on  but  the  amount of p o l l u t a n t s  c a r r i ed  by r i v e r s  o r  introduced through atmospheric 
f a l l - ou t  s t i l l  remained undetermined components of t he  t o t a l  waste burden which t he  
Mediterranean has t o  absorb. 

4 .  Assessment of t he  t o t a l  po l l u t i on  input  t o  t h e  Mediterranean sea from land-based sources 
became the  major ob j ec t i ve  of p ro j ec t  MED X which was launched by UNEP a s  a complementary p a r t  
of the  Mediterranean Action Plan. Through the  co l l abo ra t i on  of severa l  U N  agencies a wide 
coverage of var ious  types of po l l u t i on  sources yas assured and a comprehensive es t imate  of t he  
t o t a l  po l l u t i on  load made possible .  

5 .  The presen t  r epo r t  summarizes t he  r e s u l t s  of t h i s  p ro j ec t  and provides t he  da t a  co l l ec t ed  
and eva lua t ions  made i n  a condensed form. The desc r ip t i on  of p ro j ec t  aims and approaches i s  
followed by a presen ta t ion  of t h e  es tab l i shed  po l lu t i on  source inventory which allows f o r  an 
assessment of ind iv idua l  and t o t a l  po l l u t i on  loads.  Detai led r e s u l t s  a r e  annexed i n  t he  form 
of t ab l e s  and maps. Also, a review of waste management p r ac t i ce s  i n  Mediterranean count r ies  
was undertaken and i t s  f ind ings  a r e  provided. Conclusions and recommendations of the  j o i n t  
group of i n t e r n a t i o n a l  agencies  complete t h i s  r epo r t .  

I I. BACKGROUND 

6. As the  p r e sen t ly  descr ibed p ro j ec t  MED X forms an i n t e g r a l  p a r t  of UNEP'S 
Mediterranean Action Plan,  a b r ie f  account of i t s  genera l  s t r u c t u r e  seems appropr ia te .  The 
Mediterranean S t a t e s  adopted t h i s  Action Plan a t  Barcelona i n  19752 which c o n s i s t s  of th ree  
subs tan t ive  components: ( i )  l ega l  (framework convention and r e l a t ed  pro tocols ) ;  ( i i )  scien- 
t i f  i c  ( research  and monitoring) ; and ( i i i )  in tegra ted  planning. A l l  components of the  
Action Plan a r e  interdependent  and provide a framework f o r  comprehensive ac t i on  t o  promote both 
t he  p ro t ec t i on  and t he  continued development of t he  Mediterranean region. 

e 
Â 

%he S t a t e  of Marine Po l lu t i on  i n  the  Mediterranean and Leg i s l a t i ve  Controls .  
GFCM Studies  and Reviews No.51; FAO, 1972. 

I 

~ n t e r g o v e r m e n t a l  Meeting on t he  Pro tec t ion  of t he  Mediterranean (Barcelona, 28 January - 
4 February 1975). Document UNEP/WG.2/5, Annex; UNEP, 1975. 



7 .  The p r o j e c t  MED X on p o l l u t a n t s  from land-based sources  p rov ides  a  c o n c r e t e  example of 
l i n k a g e  between t h e  d i f f e r e n t  components of t h e  Medi terranean Act ion Plan.  It i s  in tended t o  
produce d a t a  which w i l l  a s s i s t  Governments i n  t h e  f o r m u l a t i o n  of n a t i o n a l  p o l l u t i o n  c o n t r o l  
programmes a s  w e l l  a s  i n  t h e  n e g o t i a t i o n  of i n t e r n a t i o n a l  agreements i n  t h i s  f i e l d .  

8. The p r e s e n t  set of l e g a l  ins t ruments  i n c l u d e s  a  framework convent ion and two p r o t o c o l s .  
An a d d i t i o n a l  d r a f t  P r o t o c o l  f o r  t h e  P r o t e c t i o n  of t h e  Medi terranean s e a  a g a i n s t  P o l l u t i o n  
from Land-Based Sources i s  p r e s e n t l y  under n e g o t i a t i o n  among t h e  c o u n t r i e s  concerned. The . 
p o l l u t i o n  source  inven to ry  and t h e  p o l l u t i o n  load assessment  under taken  through p r o j e c t  MED X u 

w i l l  a s s i s t  t h e  governments i n  t h e  d i s c u s s i o n  of i t s  l e g a l  as w e l l  as  t e c h n i c a l  a s p e c t s ,  
p a r t i c u l a r l y  a s  r e g a r d s  t h e  need f o r  f u t u r e  p o l l u t i o n  c o n t r o l  measures.  

9. The Coordinated Medi terranean P o l l u t i o n  Monitoring and Research Programme i s  accompanied 
I? 

by a  number of r e l a t e d  p r o j e c t s  which w i l l  p rov ide  f o r  complementary in fo rmat ion  a s s i s t i n g  i n  
t h e  assessment of the: p r e s e n t  s t a t e  of p o l l u t i o n  of t h e  Medi terranean sea3 .  P r o j e c t  MED X i s  
one such a c t i v i t y .  I n  a d d i t i o n ,  p r o j e c t  MED IX on t h e  Role of Sedimentat ion i n  t h e  P o l l u t i o n  
of t h e  Medi terranean Sea p rov ides  f o r  d a t a  on t h e  p o l l u t i o n  c a r r i e d  by  r i v e r  sediments .  

10. Also,  p r o j e c t  MED X p rov ides  in fo rmat ion  on p o l l u t i o n  loads  from munic ipa l ,  t o u r i s t i c  
and i n d u s t r i a l  c e n t r e s  which w i l l  be of immediate r e l e v a n c e  t o  t h e  i n t e g r a t e d  planning e f f o r t s  
under taken a s  p a r t  of t h e  environmental  management component of t h e  Medi terranean Act ion P lan .  

111. SCOPE AND PURPOSE 

11. The o b j e c t i v e  of p r o j e c t  MED X was t o  p rov ide  t h e  Governments of t h e  S t a t e s  borde r ing  t h e  
Medi terranean sea  wi th  a p p r o p r i a t e  in fo rmat ion  on t h e  type and q u a n t i t y  of p o l l u t i o n  loads  
a r i s i n g  from major land-based sources  and c a r r i e d  by r i v e r s ,  and on t h e  p r e s e n t  s t a t u s  of waste  
d i s p o s a l  and management p r a c t i c e s .  

12. I n  o r d e r  t o  ach ieve  a  comprehensive p i c t u r e  of a l l  major p o l l u t i o n  e n t e r i n g  t h e  
Medi terranean s e a  from land-based sources ,  t h e  f o l l o w i n g  t a s k s  were t o  be under taken:  

( i )  p r e p a r a t i o n  of a n  inven to ry  of a l l  major sources  of p o l l u t a n t s  
i n  t h e  c o a s t a l  a r e a ;  

( i i )  assessment  of t h e  n a t u r e  and q u a n t i t y  of s e l e c t e d  p o l l u t a n t s  e n t e r i n g  
t h e  Medi terranean from such sources ;  

( i i i )  assessment  of t h e  n a t u r e  and q u a n t i t y  of s e l e c t e d  p o l l u t a n t s  e n t e r i n g  
i n t o  t h e  Medi terranean by major r i v e r s ;  

( i v )  review of p r e s e n t  waste  d i s p o s a l  and management p r a c t i c e s .  

Ã  ̂

13. When c a r r y i n g  o u t  t h e s e  t a s k s ,  t h e  c o a s t a l  a r e a  of a l l  S t a t e s  borde r ing  t h e  Medi terranean 
proper  were t aken  i n t o  c o n s i d e r a t i o n .  The term ' c o a s t a l  a r e a '  d e s c r i b e s  t h o s e  c o a s t a l  zones 
which d i r e c t l y  i n f l u e n c e  t h e  q u a l i t y  of t h e  Medi terranean sea .  Usua l ly ,  t h i s  zone covered a  
s t r i p  of land which ex tends  n o t  more than  abou t  20 km i n l and .  Other p o l l u t i o n  sources  w i t h i n  e 

* 
t h e  Medi terranean d r a i n a g e  b a s i n  a r e  covered through t h e  i n c l u s i o n  of major r i v e r s  d i s c h a r g i n g  
i n t o  t h e  sea .  

% r a f t  P re l iminary  Report  on t h e  S t a t e  of P o l l u t i o n  of t h e  Medi terranean Sea. 
Document UNEP/W.l1/4 ( P r w . )  ; UNEP, 15 J u l y  1977. 



14. An inventory of major sources was t o  be es tab l i shed  which covers a l l  re levant  a c t i v i t i e s  
r e su l t i ng  i n  the  discharge of chemical and microbiological  po l lu t an t s  o r  substances which may 
c r e a t e  physical  hazards i n  the  marine environment. A s e c t o r i a l  approach was used which 
includes t he  following broad ca t ego r i e s  of po l lu t ion  sources: ( i )  domestic sewage; ( i i )  indus- 

t r i a l  wastes; ( i i i )  a g r i c u l t u r a l  run-of f: ( iv)  r i v e r  discharges;  and (v) r ad ioac t ive  d i s -  
charges. Air-borne pol lu t ions  which may reach t h e  sea through short-  o r  long-distance 
atmospheric t ranspor t  were not taken i n t o  cons idera t ion  and w i l l  be subjec t  t o  a  s epa ra t e  
study. 

15. Based upon t h i s  inventory an assessment of waste loads f o r  each source category was t o  be  
made which allows f o r  an eva lua t ion  of i t s  cont r ibut ion  t o  the t o t a l  po l lu t i on  load of the  
Mediterranean sea. Thus, a  comprehensive account of po l lu t i on  by qua l i t y ,  quan t i t y  and 
geographical d i s t r i b u t i o n  would be possible .  

16. I n  addi t ion ,  waste d i sposa l  and management p rac t i ce s  i n  t he  Mediterranean coun t r i e s  were 
t o  be reviewed and common approaches and regula tory  mechanisms t o  be i d e n t i f i e d .  This 

comparative study was intended t o  g ive  guidance f o r  f u t u r e  programmes on the  improvement of 
waste management and the  reduct ion of t o t a l  waste loads from d i f f e r e n t  sources through 
appropr ia te  con t ro l  measures. 

17. The time-schedule f o r  pro jec t  MED X was c lo se ly  linked t o  the  prepara t ion  and nego t i a t i on  
of the  d r a f t  protocol  on land-based po l lu t i on  sources which e n t e r s  i t s  c r i t i c a l  phase i n  
autumn 1977. Consequently, the  time ava i l ab l e  f o r  p ro j ec t  MED X was l imi ted  t o  1% years  
which only allowed f o r  an  ove ra l l  assessment of re levant  po l lu t i on  sources. More d e t a i l e d  
po l lu t i on  source inventor ies  a r e  expected t o  be es tab l i shed  a s  a  follow-up of t h i s  p ro j ec t  and 
a s  a means t o  implement t he  protocol.  

I V .  PROJECT IMPLEMENTATION 

18. During t h e  preparatory phase of p ro j ec t  MED X ,  a  cooperat ive mechanism among the  secre-  
t a r i a t s  of the  s i x  U N  agencies executing the  p ro j ec t  was es tab l i shed  which ensured adequate 
coverage of a l l  po l lu t i on  source ca tegor ies .  Respons ib i l i t i e s  were assumed a s  follows: 

($4 inventory and assessment of municipal sources WHO 

( i i )  inventory and assessment of i n d u s t r i a l  sources ECE/UNIDO 

( i l l )  inventory and assessment of a g r i c u l t u r a l  run-off FA0 

( i v )  inventory and assessment of r i v e r  discharges UNESCO 

(v) inventory and assessment of r ad ioac t ive  discharges IAEA 

( v i )  review of municipal waste d i sposa l  and management WHO 

( v i i )  review of i n d u s t r i a l  waste d i sposa l  and management 

( v i i i )  p ro jec t  coordinat ion 

ECE/UNIDO 

WHO 

, 19. During the  e a r l y  s t ages  of t h e  p ro j ec t ,  t echnica l  gu ide l ines  and a number of 
quest ionnaires  were prepared by a l l  pa r t i c ipa t ing  agencies .  These d a t a  repor t ing  forms were t o  
ensure a  harmonized approach t o  t he  establishment of source inventor ies  and a l s o  to  allow f o r  a  . comparative assessment of po l lu t an t s  stemming from d i f f e r e n t  waste source ca tegor ies .  

20. Concurrence of t he  count r ies '  p a r t i c i p a t i o n  was secured by UNEP and the  major i ty  of 
Mediterranean Governments (11 of 18) designated a  s p e c i f i c  contac t  po in t  f o r  t h i s  p ro j ec t  i n  . 
1976. I n  o the r  count r ies  t h e  UNEP f o c a l  point  and the agencies '  regular  contac ts  were 
approached. Data were l a rge ly  co l lec ted  by the  na t iona l  a u t h o r i t i e s  themselves, i n  some 
cases a s s i s t ed  by in t e rna t iona l  consul tan ts .  In  addi t ion ,  na t iona l  and in t e rna t iona l  
s t a t i s t i c s  and o the r  r epo r t s  were used t o  complete the information. Based upon s e c t o r i a l  
r epo r t s  on each waste source category, the present  summary r epo r t  was then compiled. 



V. BASIC APPROACHES 

21. The unprecedented t a s k  of compiling a  waste souce inventory over a  l a r g e  geographical a r ea  
involving the  co l l abo ra t ion  of 18 ind iv idua l  coun t r i e s  required the  development of new 
approaches. In  add i t i on ,  the d i f f e r e n t  na ture  of po l lu t i on  sources considered made hannoni- 
za t i on  of methods a  p r e r e q u i s i t e  t o  a n y d a t a  c o l l e c t i o n  e f f o r t s  a t  t he  country leve l .  

22. I n  view of the  complex na ture  of t h e  problem, a  two-step approach was chosen which 
allowed f o r  an  intermediate  adjustment of implementation methods. I n  a  f i r s t  phase, s e c t o r i a l  . 
inventor ies  were es tab l i shed  whichwere intended t o  r e g i s t e r  a l l  a c t i v i t i e s  i n  the  c o a s t a l  (R 

a rea  of t h e  Mediterranean which may involve t he  discharge of wastewaters. In  a  second phase, 
t h i s  inventory,  together  with o the r  information, was used t o  a s se s s  and quantify t he  po l lu t i on  
input  from the  var ious  sources.,] I n  the  following, the applied methods a r e  elaborated i n  
g r e a t e r  d e t a i l .  w 

23. Harmonization of approaches t o  the  d i f f e r e n t  waste source ca tegor ies  was achieved 
pr imar i ly  through t h e  establ ishment  of a  common l i s t  of se lec ted  pol lu tan ts .  On t he  bas i s  
of t h i s  l is t ,  a  s e t  of ques t ionnai res  ( see  t a b l e  1)  was prepared by the responsible  
organiza t ions  which provided f o r  a  comparable da t a  c o l l e c t i o n  format. The quest ionnaires  i n  
d r a f t  form were c i r c u l t e d  t o  t h e  i n t e r e s t ed  count r ies  f o r  comments. Following t h i s  exerc ise  
the  ques t ionnai res  were f i n a l i z e d  and d i s t r i b u t e d .  

24. These ques t ionnai res  were completed by na t iona l  a u t h o r i t i e s ,  f requent ly  i n  co l labora t ion  
wi th  consu l t an t s ,  ind ica t ing  the  loca t ion  and magnitude of po l lu t i on  sources o r  groups of 
sources. Wherever the information obtained was incomplete, add i t i ona l  da t a  were u t i l i z e d  from 
s t a t i s t i c s  and o the r  r epo r t s .  The r e s u l t s  of these  inventor ies  a r e  described i n  chapter  V I I  
of t h i s  r epo r t .  

Table 1: Questionnaires prepared f o r  da t a  c o l l e c t i o n  on land-based 
p o l l u t i o n  sources 

Municipal wastes d i sposa l  from coas t a l  metropoli tan o r  urban areas  with 
a population of 10 000 and above (WHO) 

Wastes d i sposa l  from c o a s t a l  t o u r i s t  development i n  r u r a l  a r ea s  (WHO) 

Wastes d i sposa l  management a t  country l eve l  (WHO) 

I n d u s t r i a l  wastes ,  waste d i sposa l  and management (EcE/uNIDO/WHO) 

Measurements of n u t r i e n t s  removed from a g r i c u l  tu r  a1 lands and 
ca l cu l a t i on  of s o i l  l o s s  (FA@) 

Land use ,  farm animals and f e r t i l i z e r  use  (FAO) 

Use of pes t i c ides  i n  a g r i c u l t u r e  (FAO) 

Inventory of major r i v e r s  (UNESCO) 

P a r t i c u l a t e  po l lu t an t s  sampling and ana lys i s  form (UNESCO) 

Radioactive discharges t o  the  Mediterranean sea from land-based 

sources (IAEA). 



25. The areasment  of pol lu t ion loads was aade f o r  each pollutant  individually. TO t h i s  end, 
the major contributing mources had t o  be ident i f ied  by category. Table 2 lists the  pol lu tants  
considered a t  each source category and those f o r  which a t o t a l  input budget was computed. 
Ins ignif icant  contributions or  uncertainty of estimate reduced the range of sources considered 
i n  most cases. 

26. The geographical d i s t r ibu t ion  of pollution loads was evaluated on the bas is  of 10 
regional e n t i t i e s  in to  which the Mediterranean sea was subdivided according to  UNEP' a pollution 
monitoring and research progranme. In the present project  only these 10 pa r t s  of the 
Mediterranean proper were considered while the 3 adjacent areas were excluded. Table 3 
provides fo r  a l i s t  of these areas and the countries bordering on them. The map i n  f igure  1 
shows the i r  extent  and boundaries. 

27. The assessment of the pollution loads discharging in to  the Mediterranean from d i f fe ren t  
waste sources was undertaken largely on the bas is  of an indirect  estimate which took in to  
account or ig inal  country survey data a s  well as  s t a t i s t i c a l  information and other data sources. 
The estimated annual loads as  presented i n  chapter V I I I  of t h i s  report  may be considered 
accurate within an error  range of about one order of magnitude. 

28. A review of waste disposal and management practices was undertaken on the bas is  of 
questionnaires nos. 3 and 4 (see t ab le  1) for  domestic sewage and indust r ia l  wastewaters. 
Additional information was available from international  reviews4, project  reports ,  national 
s t a t i s t i c s  and data  collected during consultant v i s i t s .  A summary of findings i s  contained 
i n  chapter IX of t h i s  report. 

4 ~ r o t e c t i o n  of the Mediterranean sea against pollution from land-based sources: a survey 
of national  l eg i s l a t ion ;  WHO and UNEP, Geneva 1976. 



Table 2: Po l lu t an t s  and waste sources considered i n  t he  es t imate  of annual 
p o l l u t i o n  loads of the Mediterranean from land-based sources 

Pol lu t ion  loads o r ig ina t ing  i n  the  Load s 
c o a s t a l  zone: ca r r i ed  

Domestic I n d u s t r i a l  Agr icu l tura l  by r i v e r  Tota l  
aewage was t w a  t e r  run-of f  discharges 

1. Volume: - 
Tota l  discharge + + + + + 

2. Organic matter :  

BOD + 
COD + 4 

3. Nutr ients:  

Phosphorus 

Nitrogen 

4. Spec i f ic  organics: 

Detergents 

Phenols 

Mineral o i l  

5 .  : ie tais :  - 
Mercury 

Lead 

Chromium 

Zinc 

6. Suspended matter :  

TSS 

vss 

7 .  Pes t ic ides :  

Organochlorine 
compounds 

8. Radioact ivi ty:  

T r i t i u m  - 
Other radionucl ides - 

Legend: "+" pol lu tan t  cont r ibu t ions  from t h i s  source category a r e  included 
i n  t he  po l lu t i on  load assessment 

11- I* po l lu t an t  cont r ibu t ions  from t h i s  source a r e  disregarded due t o  
ins igni f icance  or  uncer ta in ty  of est imate.  



Table 3: Regional e n t i t i e s  of t he  Mediterranean sea  and coun t r i e s  bordering 
on them 

I11 

I V  

v 

V I  

V I I  

Mediterranean proper 

Regional sea  

Alboran 

North-Western 

South-Western 

Tyrrhenian 

Adr i a t i c  

Ionian 

Central  

V I I I  Aegean 

IX North-Levantin 

X Sou th-Levan t i n  

B. Adjacent a r ea s  

Regional s e a  

X I  A t l an t i c  

X I 1  Sea of Marmara 

X I 1 1  Black Sea 

Bordering coun t r i e s  

Spain, Morocco, Alger ia  

Spain, France, Monaco, I t a l y  

Spain, I t a l y ,  Alger ia ,  Tunisia  

I t a l y ,  France, Tunisia  

I t a l y ,  Yugoslavia, Albania 

I t a l y ,  Albania, Greece 

I t a l y ,  Tunisia ,  Libya, Malta 

Greece, Turkey 

Turkey, Cyprus, Syr ia ,  Lebanon 

Lebanon, I s r a e l ,  Egypt, Libya 

Bordering coun t r i e s  

Spain, Morocco 

Turkey 

Turkey, USSR, Rumania, Bulgat i a  





V I  . SECTORIAL STUDY METHODS 

1. Domestic sewage 

29. Information on municipal waste sources was co l l ec t ed  by means of ques t ionna i res  nos. 1, 
2 and 4 providing d a t a  on r e s iden t  population, t o u r i s t s  and indus t ry  discharging i n  municipal 
sewers. Populat ion c e n t r e s  of 10 000 inhabi tan ts  and above were considered i n  t h i s  study. 
Smaller se t t l ements  a r e  u sua l l y  not  f u l l y  sewered and would con t r i bu t e  only marginal amounts 
of domestic sewage. L i s t s  of mun ic ipa l i t i e s  and t h e i r  population were received from most 
count r ies .  I n  addi t ion ,  maps and demographic yearbooks a s  wel l  a s  t o u r i s t  o rganiza t ion  
r e p o r t s  were consul ted.  These information sources together  provided an  adequate ba s i s  f o r  
t he  establ ishment  of a  domestic waste source inventory. 

30. D i r ec t  d a t a  on domestic wastewater discharges and r e l a t e d  po l lu t i on  loads were provided 
only i n  some cases .  Addit ional  information was, t he r e fo re ,  required on u n i t  human waste 
production and o the r  domestic sources which were taken from research s tud i e s ,  country p ro j ec t  
r epo r t s  and o the r  s t a t i s t i c a l  sources. On t h i s  ba s i s ,  annual sewage loads per c a p i t a  were 
estimated f o r  each country. The range of va lues  f o r  each po l lu t an t  i s  indicated i n  t ab l e  4. 

31. I n d u s t r i a l  sources wi th in  t he  municipal sewerage system which were i n i t i a l l y  included i n  
the  country surveys were subsequently t r ans f e r r ed  t o  t he  i n d u s t r i a l  waste load assessment 
sec t ion .  The d a t a  given i n  t a b l e  4 account,  therefore ,  f o r  t he  domestic sewage component only. 
Tour i s t  augmentation of t he  r e s iden t  populat ion during t he  hol iday season was, however, taken 
i n t o  cons idera t ion  when ca l cu l a t i ng  the  t o t a l  annual production of domestic sewage. 

32. The gros+domestic waste load was then subjec t  t o  t h r e e  reduct ions f o r  t he  assessment 
of a c t u a l  wastejdischarges i n t o  t he  sea. A s  a  f i r s t  s t ep ,  the  percentage of populat ion 
connected t o  pub l i c  sewerage systems was determined. It v a r i e s  between 10 and 100% but remains 
i n  most cases  a t  50% and above. The assumption was made t h a t  the  non-sewered population uses  
ind iv idua l  sewage d i sposa l  methods no t  r e s u l t i n g  i n  d i r e c t  discharges t o  t he  sea. The second 
reduct ion provides f o r  t he  exclusion of sewered por t ions  which a r e  not  discharged t o  t he  sea  
but r a the r  disposed elsewhere. The percentages reaching t he  sea  vary  between 50 and 100% i n  
most cases .  The t h i r d  s t e p  allowed f o r  t he  reduct ion of waste loads due t o  sewage treatment.  
According t o  t he  type of treatment appl ied ,  percentages of reduc t ion  w i th in  the ranges given i n  
t a b l e  4 were used. The r e s u l t i n g  amounts of domestic wastewater and i t s  cons t i t uen t s  were then 
entered i n t o  the o v e r a l l  assessment procedure. 

2. I n d u s t r i a l  wastewater 

33.  An inventory of major i n d u s t r i a l  a r ea s  around the  Mediterranean c o a s t l i n e  was prepared 
which i d e n t i f i e s  t h e i r  general  l oca t i on  a s  wel l  a s  the  type and magnitude of i n d u s t r i a l  
a c t i v i t i e s .  Less i ndus t r i a l i z ed  and small count r ies  permitted a  r a t h e r  de t a i l ed  cons idera t ion  
of ind iv idua l  i n d u s t r i e s  o r  complexes of f a c t o r i e s .  I n  some cases ,  even consul tan t  v i s i t s  t o  
f a c t o r i e s  were poss ib le .  The l a r g e  number of ind iv idua l  en t e rp r i s e s  along t he  c o a s t l i n e  of t he  
highly o r  p a r t l y  i n d u s t r i a l i z e d  coun t r i e s  prevented a  factory-by-factory approach. 

34. Information on i n d u s t r i a l  waste sources was co l lec ted  by means of ques t ionna i re  no.4 which 
provided f o r  d a t a  on waste water flows and cons t i t uen t s  a s  wel l  as on i n d u s t r i a l  production 
f i g u r e s ,  raw ma te r i a l s  used o r  number of employees. A c e r t a i n  amount of d i r e c t  information was 
obtained.  Since the  d a t a  co l l ec t ed  were no t  always complete, and i n  general  no t  comparable a t  
a  bas in  l e v e l ,  it  was necessary i n  add i t i on  t o  use  o ther  sources of information. 



Table 4: Domestic sewage: estimated annual per c a p i t a  loads and reduction 
due t o  treatment 

Volume : 

Total  discharge 

Organic matter: 

BOD 

COD 

Nutrients: 

Phosphorus 

Nitrogen 

Speci f ic  organics : 

Detergents 

Metals: - 
Mercury 

Lead 

Chromium 

Zinc 

Suspended u t t e r :  

TSS 

vss 

Variable 

Annual per cap i t a  
sewage loads 

Units per 
cap i t a  and 

year 
Min - Max 

- - 

hmula t ive  percentage reduction due 
t o  sewage treatmenta 

Screening/ 
g r i t  chamber 

Primary 
s ed imen- 
t a t i o n  

Biological  
treatment 

a )  a l l  f i gu res  a r e  percentage values based upon raw sewage concentrat ions 



35- The assessment study required a r a t h e r  f l e x i b l e  approach ranging from d i r e c t  a n a l y t i c a l  
r e s u l t s  t o  pure desk s tudies .  Largely, an i n d i r e c t  method was applied which made use  of t he  
b e s t  i n foma t ion  ava i l ab l e  from each country even though the  bas i c  d a t a  var ied  from country t o  
country. Subsequently, these d a t a  were subjected t o  a computation process which made use  of 
s p e c i f i c  waste c o e f f i c i e n t s  obtained from experience. A s  bas ic  da t a ,  t he  following v a r i a t i o n s  
were considered: ( i )  wastewater flow d a t a  and accompanying a n a l y t i c a l  r e s u l t s ;  ( i i )  d a i l y  o r  
year ly  production f i gu re s ; ,  ( i i i )  water consumption f i gu re s ;  and ( i v )  number of employees 
working wi th in  a given p l an t  o r  an i n d u s t r i a l  sec tor .  

36 Wherever an i nd i r ec t  es t imat ion  of i n d u s t r i a l  waste loads was necessary,  production 
f i g u r e s  o r  numbers of employees were mainly used. For t h i s  purpose, an  e l abo ra t e  scheme of 
s p e c i f i c  c o e f f i c i e n t s  of i n d u s t r i a l  waste generat ion was developed which provided the  necessary 
bas i s  f o r  computation. Their prepara t ion  was l a rge ly  based on published inves t iga t ions ,  
var ious  na t iona l  gu ide l ines ,  l oca l  r epo r t s ,  country p ro j ec t  r epo r t s ,  on-s i te  consul tan t  
f ind ings  during the  present  p ro j ec t  a s  well  a s  o the r  expert  experiences. Table 5 i nd i ca t e s  
which po l lu t an t s  were covered f o r  t h e  var ious  i n d u s t r i a l  s e c t o r s  s tud ied .  In  s p i t e  of t he  
l imi t a t i ons  of information a v a i l a b l e  a t  present ,  a remarkable number of i n d u s t r i e s  were covered 
accounting f o r  the major i ty  of i n d u s t r i a l  wastes discharged i n t o  t he  Mediterranean. 

37. Problems wi th  t he  i n d i r e c t  method, a s  described above, f requent ly  encountered were: 
(i) l a c k  of i n f o n a t i o n  on the  l oca t ion  of i n d u s t r i a l  p l w s  r e l a t i v e  t o  the coas t l i ne ;  
( i i )  incons is ten t  c l a s s i f i c a t i o n  of i ndus t r i e s ;  ( i i i )  i n s u f f i c i e n t  d i f f e r e n t i a t i o n  of pro- 
duc t ion  and employee f i gu re s ;  ( iv )  sparse  experiences on t r a c e  contaminants i n  i n d u s t r i a l  
waste waters; and (v) non-comparable r epo r t i ng  systems from country t o  country. Despi te  t he  

l imi t a t i ons  of such an  i n d i r e c t  method of evaluat ion,  the  r e s u l t s  obtained a r e  q u i t e  homogeneous 
and complete. Under present  condi t ions ,  t h i s  ' ind i rec t  method together  wi th  the  b a s i c  da t a  
ava i l ab l e ,  provide f o r  an adequate coverage of t h e  i n d u s t r i a l  waste component of t he  t o t a l  
po l lu t i on  load assessment. 

3. Agr icu l tura l  run-off 

38. Estimation of po l lu t an t  amounts stenming from land run-off i n  the  c o a s t a l  zone was under- 
taken i n  two groups separately:  ( i )  sediments a s  t o t a l  suspended s o l i d s  together  with 
phosphorus and n i t rogen  a s  wel l  a s  organic mat te r  determined a s  t o t a l  organic carbon; and 
( i i )  var ious  types of pes t ic ides .  Questionnaires nos. 5, 6 and 7 provided information f o r  
t h i s  study which was ca r r i ed  out by a number of s c i e n t i s t s  from Mediterranean research  
i n s t i t u t e s .  

39. A s  f a r  a s  the  es t imat ion  of nu t r i en t  wash-out r a t e s  was concerned, only scanty a n a l y t i c a l  
da t a  on the  chemical composition and sediment content  of run-off waters  were ava i lab le .  An 
i n d i r e c t  s c i e n t i f i c  assessment procedure was therefore  developed which should allow f o r  
re levant  es t imates  t o  wi th in  a t  l e a s t  one order  of magnitude. Various s tud i e s  support t h e  
assumption made t h a t  n u t r i e n t s  i n  run-off a r e  l a rge ly  at tached t o  sediments a s  c a r r i e r s .  As 
a f i r s t  s t ep ,  t h i s  sediment y i e ld  was computed and subsequently used f o r  n u t r i e n t  load 
ca lcu la t ions .  

40. Four bas i c  f a c t o r s  e f f ec t ing  run-of f and erosion were taken in to  considerat ion:  c l  b a t e ,  
s o i l ,  topography and vegeta t ion  cover. These f a c t o r s  were quant i f ied  when applying a sediment 
y ie ld  formula developed b y  Gavrilovic^. By comparison of t e s t  d ra inage  a r eas  wi th  monitored 

- --- 

G a v r  i l o v i c ,  S; Proracun s rednje  ko l i c ine  nanosd prema potenc i ja lu  e r o z i j  e ;  
Glasnik Sum. Fakulte  za Beograd, No.26 (1962). 



Table 5: I n d u s t r i a l  s e c t o r s  and r e l a t e d  po l lu t an t s  considered f o r  
t he  p o l l u t i o n  load assessment 

t o t a l  dischargt  F- 
2 .  Organic ma t t e r :  1 BOD 

I Nitrogen 

4. Spec i f i c  
o rganics  : 
Phenols 
Mineral o i l  

Metals : 5. - 
Mercury 
Chromium 
Zinc 

6 .  Suspended 
mat te r :  1 c 

. Addi t iona l  
p o l l u t a n t s :  
Cyanides 
Sulphides 
Fluor  i de s  
I ron  
Copper 

Legend : "+" waste con t r i bu t i ons  of t h i s  po l l u t an t  evaluated and included i n  t he  assessment ft 

'(+)'" waste con t r i bu t i ons  of t h i s  po l l u t an t  only considered when d i r e c t l y  
reported from source 

- waste con t r i bu t i ons  of t h i s  po l l u t an t  disregarded due t o  ins ign i f icance  
o r  absence of app l i cab l e  est imates .  



r i v e r  d i scharges  t he  formula was ca l i b r a t ed  and adjusted t o  t h e  condit ions p r eva i l i ng  i n  the  
d i f f e r e n t  p a r t s  of t he  Mediterranean basin. 

41. For t he  app l i ca t i on  of t h i s  method t o  t he  Mediterranean bas in ,  t h i s  was subdivided i n t o  
144 ind iv idua l  d ra inage  a r ea s  employing ava i l ab l e  land use  maps and na t iona l  s t a t i s t i c s .  
Subsequently, run-off and sediment y i e ld  were computed f o r  each a r ea .  An empir ical  c l a s s i -  
f i c a t i o n  of f i v e  d i f f e r e n t  degrees of e ros ion  was es tab l i shed  i n t o  which t he  above 144 e n t i t i e s  
fcere subdivided ( see  a l s o  Annex 114). 

42. The amounts of phosphorus, n i t rogen  and o r g a n i c m a t t e r  were then ca lcu la ted  by using the  
Â sediment y i e ld  a s  t he  ba s i s  and applying an estimated enrichment r a t i o  f o r  each of them. 

Increases  of n u t r i e n t  loads (P and N) due t o  f e r t i l i z e r  app l i ca t i on  were taken i n t o  con- 
s i de ra t i on .  Other f a c t o r s  included na tu ra l  s o i l  f e r t i l i t y ,  land use, topography and e ros ion  
i n t e n s i t y .  

b 

43. AS f a r  a s  t he  es t imate  of p e s t i c i d e  loads from a g r i c u l t u r a l  run-off is concerned, in- 
s u f f i c i e n t  measurements on t he  l eve l  of p e s t i c i d e  res idues  i n  s o i l s  were ca r r i ed  ou t  i n  the 
Mediterranean drainage basin. A s c i e n t i f i c  assessment approach was needed, therefore ,  
l a rge ly  r e ly ing  on experiences gained elsewhere. These led t o  a f i r s t  assumption t h a t ,  apa r t  
from improper p r ac t i ce s  and acc iden t a l  r e l e a s e s ,  removal i n  run-off water and assoc ia ted  sus- 
pended ma te r i a l  probably c o n s t i t u t e s  t he  major pathway of a g r i c u l t u r a l  pe s t i c ide s  i n t o  t he  
aqua t ic  environment. Air-borne sources of pe s t i c ide  po l lu t an t s  were not  considered and 
t he  study concentrated on t he  sur face  run-off component. 

44- The establ ishment  of an inventory on p e s t i c i d e  usage i n  t h e  count r ies  bordering t he  
Mediterranean was attempted by means of a gu ide l ine  and quest ionnaire .  Sparse response 
required t he  add i t i ona l  u t i l i z a t i o n  of information sources. from FA0 and the  European and 
Mediterranean P lan t  Pro tec t ion  Organizat ion (EPPO). Pes t i c ide  app l i ca t i ons  a s  i n sec t i c ide ,  
fungic ide ,  herb ic ide  and f o r  o ther  purposes were v e r i f i e d  i n  each case.  Data on t he  s i z e  of t he  
a r ea  t r ea t ed  were seldomly reported and r e l evan t  est imates  had t o  be made. 

45. In t he  absence of f i e l d  measurements, the  assessment of poss ib le  po l l u t i on  loads had t o  be 
made by analogy wi th  research s t u d i e s  which c a r e f u l l y  followed the  f a t e  of known amounts of 
pe s t i c ide  appl ied under p r a c t i c a l  f i e l d  condi t ions .  A s  an approximation, a run-off por t ion  
of 1 percent  of the pe s t i c ide s  appl ied was chosen and t he  most l i k e l y  po l lu t i on  load f o r  
the  organochlorine compounds ca lcu la ted .  The o ther  pe s t i c ide s  were considered of l e s s e r  
importance i n  t h i s  respec t .  

4 .  River d i scharges  

46. Methodology f o r  t he  es t imate  of po l l u t i on  loads ca r r i ed  by r i v e r s  i n t o  t he  Mediterranean 
was developed through expert  meetings i n  p a r i s  and ~ome'. The l a t t e r  afforded a l so  a c lose  
l inkage with p ro j ec t  MED I X  on t he  r o l e  of sedimentation i n  the  po l l u t i on  of t he  Mediterranean 
sea. Data on r i v e r  discharges and water qua l i t y  a s  well a s  p a r t i c u l a t e  po l l u t an t s  were 
co l lec ted  by means of ques t ionna i res  nos. 8 and 9 ( see  t a b l e  1 ) .  

47. Among the  68 r i v e r s  included i n  t he  inventory, only about 30 were adequately covered by 
monitoring da t a .  Sampling frequencies  a r e  very v a r i a b l e  ranging from l e s s  than 1 sample t o  

, 12 samples per year .  Three count r ies  i n i t i a t e d  i n t ens ive  surveys p a r t i c u l a r l y  f o r  p ro j ec t  
MED X. In t he  o the r  cases ,  pas t  and cu r r en t  d a t a  were u t i l i z e d  a s  made ava i lab le .  

~ o l l u t a n t s  en t e r  ing t he  Mediterranean through r i ve r s :  Meeting of exper t s  of 
Mediterranean coun t r i e s ,  UNESCO House, P a r i s ,  17-21 May 1976. 

Po l lu t an t s  en t e r i ng  t he  Mediterranean through r i ve r s :  Meeting of exper t s  of 
Mediterranean count r ies ,  Rome, 20-23 December 1976. 



48. Various problems were encountered when col lec t ing data.  Metals, spec i f i c  organics and 
organochlorine compounds were ra re ly  monitored and, i f  sought f o r ,  were not detected. In 
addition, sample pretreatment and analyt ica l  methods vary widely from country t o  country. 
Sample f i l t r a t i o n  influences considerably metal and pesticide determination which a r e  strongly 
bound t o  suspended par t ic les .  In  view of a l l  the l imi ta t ions  encountered, the r e s u l t s  must 
be considered as  a rough estimate f o r  which the r e l i a b i l i t y  is no more than an order of 
magnitude. 

49. For the assessment of pollution carried by adequately monitored r ive r s ,  loads were 
computed on the basis  of the average pollutant  concentrations and the mean water discharge. 
Presently r e s u l t s  a r e  available f o r  30 r i v e r s  representing a t o t a l  flow of 5 800 m3/s or 43% a 
of a l l  freshwater discharges in to  the Mediterranean. 

50. For selected r i v e r s  without data avai lable  which represent 3 500 m3/s or  26% of the 
t o t a l  freshwater inflow and fo r  the r e s t  of r i v e r s  not included i n  the inventory covering about ' 
one-third of the t o t a l  discharge, the assessment has been achieved by extrapolation. Concen- 
t r a t ions  ranging from a typical  unpolluted r i v e r  t o  a typical  polluted r i v e r  draining an 
industrial ized region were used f o r  t h i s  purpose. 

51. Annual loads were estimated fo r  each of the ten regional sea areas including a l l  r i v e r s  
with available data  a s  well as  thosecomputed indirectly.  Also, natural  background levels  of 
substances were taken in to  account providing f o r  an estimate of the man-made pollution loads 
carried by r ive r s .  

5. Radioactive discharges 

52. An inventory of nuclear ins ta l l a t ions  was undertaken by means of questionnaire no.10 and 
national and international  repor ts  on nuclear power production a s  well a s  information on radio- 
ac t ive  wastes from nuclear power s ta t ions .  For each country, the relevant ins ta l l a t ions  were 
l i s t e d  i n  chronological order including those i n  operation and under construction. 

53. The inventory speci f ies  reactors of d i f fe ren t  type (gas cooled, f a s t  breeder, l igh t  water 
reactors) ,  research centres, reprocessing plants and one planned enrichment plant .  Each 
source is quantified by i t s  nominal s i z e  i n  e l e c t r i c a l  megawatts (MWe) f o r  reactors  and i n  
uranium handled per year (tU/a) f o r  reprocessing plants.  Other radioact iv i ty  sources, such 
a s  medical applications, a re  considered t o  be ins ignif icant  f o r  the purpose of t h i s  survey. 

54. Much information was avai lable  on the re lease  of radioact iv i ty  from nuclear ins ta l l a t ions  
already i n  operation. Based upon such data,  a s e t  of standard discharge values was developed 
which allows for  an estimate of releases from ins ta l l a t ions  under construction. Table 6 
provides these values f o r  t r i t ium and other radionuclides separately according t o  the type of 
power reactor.  Plant ava i l ab i l i ty  and allowance f o r  var ia t ions  i n  the operational behaviour 
were taken in to  consideration. 

55. Very few nuclear ins ta l l a t ions  a r e  located on or  near the Mediterranean coast. However, 
many a r e  located on major r ive r s  which flow into  the Mediterranean sea. The magnitude of each 
radioactive re lease  was computed a t  the source and a t  the point of discharge in to  the sea. 
Reduction fac to r s  according t o  length of r i v e r  transport  to  the sea were applied f o r  the radio- 
nuclides other than tr i t ium. The f u l l  tritium values were taken in to  account. Based upon the 
inventory of individual sources, the current  radioact iv i ty  discharged t o  the Mediterranean sea 
was estimated. f- 



Table 6: Estimated standard discharge values from nuclear power plants 
i n  the Mediterranean a 

Reactor type Tritium Ci/a other r ad ionuc l ides  Ci/a 

Boiling water reactor 50 5 

Pressurized water reactor 2 50 3 

Gas cooled reactor 500 20 

a 
A l l  f igures  indicate curies per year f o r  a 1000 MWe plant  
operating 70% of the time. 

S i  n i f icant  isotopes include "Mil, 5 8 ~ o ,  6 0 ~ o ,  1311, 
^&a and ^CS which account f o r  60 t o  80 percent of the  
radioact iv i ty  (other than tr i t ium) reaching the Mediterranean sea. 



V I I .  RESULTS OF POLLUTION SOURCE INVENTORY 

56. The primary purpose of the  inventory s ec t ion  of t he  p ro j ec t  was t o  i d e n t i f y  a l l  major 
waste sources e i t h e r  ind iv idua l ly  or  i n  groups by geographical l oca t ion  and t o  determine the  
na tu re  and magnitude of each a s  f a r  a s  poss ib le .  The mode of i d e n t i f i c a t i o n  and quant i f i -  
c a t i o n  v a r i e s  according t o  the d i f f e r e n t  types of po l lu t i on  sources. The b a s i c  u n i t s  range 
from number of inhabi tan ts  o r  product ion f i g u r e s  t o  land a r ea  and o the r  ways of measurement. 
In  t h e  present  chapter ,  each waste source category is described by i t s  s p e c i f i c  character-  
istics while  an assessment based upon coo~nan determinants is given i n  chapter  V I I I  of t h i s  . 
repor t .  ft 

57. The source inventory covers t he  coaa t a l  a r ea  a s  described i n  paragraph 13. I n  t h i s  a r ea  
a c e r t a i n  over lap  of  waste source ca t ego r i e s  i s  inevi tab le .  For example, industry discharges 

K 
e i t h e r  d i r e c t l y  o r  through municipal sewerage systems t o  t he  sea  and a d i s t i n c t i o n  is not  
always poss ib le .  S imi la r ly ,  some c o a s t a l  mun ic ipa l i t i e s  discharge t h e i r  sewage i n t o  near- 
shore r i v e r s  which a r e  a l s o  included i n  the r i v e r  component of t he  pro jec t .  The s e c t o r i a l  
inventor ies  l i s t  a l l  of them while  i n  the subsequent po l lu t i on  load assessment, a c a r e f u l  
de l inea t ion  has been observed i n  each indiv idua l  case. 

58. In  the  following, ind iv idua l  sources cont r ibu t ing  t o  t he  d i f f e r e n t  waste source ca tegor ies  
a r e  l i s t e d  i n  tabular  form a s  w e l l  a s  located on maps. A l l  r e levant  da t a  a r e  compiled i n  
Annex 111-9 of t h i s  repor t .  

1. Domestic waste sources 

59. The s tudy revealed a t o t a l  r e s i d e n t  populat ion i n  t he  coas t a l  a r ea  of about 44 mi l l i on  
inhabi tan ts .  I n  add i t i on ,  t h e r e  was a considerable number of t o u r i s t s  encountered during 
the  season, who were considered when assess ing  the  t o t a l  domestic waste load. I n d u s t r i a l  
a c t i v i t i e s  l i s t e d  wi th in  t he  mun ic ipa l i t i e s  were not fu r the r  elaborated wi th in  the  domestic 
inventory bu t  t r ans fe r r ed  and incorporated i n t o  t he  i n d u s t r i a l  survey r e s u l t s .  

60. However, i n  es t imat ing  the  po l lu t i on  stemming from municipal sewage, t he  i n d u s t r i a l  waste 
por t ion  discharging i n t o  municipal sewers should be taken i n t o  considerat ion.  This por t ion  
is of increasing importance a s  t h e  discharge of i n d u s t r i a l  wastes through municipal sewers 
provides i n  genera l  b e t t e r  and more economic so lu t ions .  

61. The c i t i e s  of 10 000 inhabi tan ts  and above a r e  l i s t e d  ind iv idua l ly  and iden t i f i ed  by 
reg ional  sea a r ea  and the  re levant  country coas t l i ne .  These d a t a  together  with ac tua l  
populat ion f i g u r e s  a r e  summarized i n  Annex 111. Their geographical d i s t r i b u t i o n  according t o  
t h r ee  populat ion s i z e  ca tegor ies  i s  given i n  Annex 112 which i l l u s t r a t e s  very c l e a r l y  the  
demographic s i t u a t i o n  around the  Mediterranean. 

62. The c o a s t a l  a r ea s  bordering the regional  sea components nos I, V ,  V I ,  V I I  and IX 
con t r ibu t e  r e l a t i v e l y  small populat ion f i g u r e s  with T r i p o l i  being t h e  only major demographic 
concent ra t ion  a rea .  Region I11 with Alger, region V I I I  with Athens and Ismir,  and region X 
with Alexandria and Bei ru t  each conta in  about 10% of t he  t o t a l  c o a s t l i n e  population. The 

two most densely populated coas t s  a r e  found i n  reg ion  I1 and IV with  8.9 and 8.1 mi l l i on  
people respec t ive ly .  Marse i l le ,  Geneva, Valencia and Barcelona a r e  the  major cen t r e s  i n  the  
North-Western bas in ,  while  Rome, Napoli, Palermo and Tunis a r e  dominant i n theTyr rhen ian  sea. 
These two reg ional  seas  alone account f o r  almost 40% of t h e  t o t a l  r e s iden t  population around 
the  Mediterranean. 



2. I n d u s t r i a l  waste sources 

63. An inventory of i n d u s t r i a l  a c t i v i t i e s  cont r ibu t ing  s i g n i f i c a n t  po l l u t i on  loads i nev i t ab ly  
covers  a  l a rge  v a r i e t y  of production s ec to r s .  Considering t he  18 coun t r i e s  i n  t h i s  s tudy,  
l i s t i n g  of ind iv idua l  f a c t o r i e s  o r  complexes would be beyond the  scope of t h i s  repor t .  An 
attempt was made, therefore ,  t o  summarize wi th in  broad ca tegor ies  of i n d u s t r i a l  a c t i v i t i e s  as 
well  a s  t o  i d e n t i f y  i n d u s t r i a l  concent ra t ion  a r ea s  by t h e i r  geographical loca t ion .  Thus, 
d a t a  on ind iv idua l  u n i t s  were no t  l o s t  bu t  incorporated i n  l a rge r  e n t i t i e s .  

64. The geographical  d i s t r i b u t i o n  of the  more heavi ly po l l u t i ng  i n d u s t r i a l  s e c t o r s  along t he  
Mediterranean c o a s t l i n e  i s  mapped i n  Annex 113. Four major ca tegor ies  were included: ( i )  
l e a t h e r  tanning and f i n i sh ing ,  ( i i )  i r o n  and s t e e l  bas ic  i ndus t r i e s ,  ( i i i )  petroleum re- 
f i n e r i e s  and o i l  t e rmina ls ,  and ( i v )  chemicals production (organic and inorganic) .  

6 5 .  Leather tanning and f i n i s h i n g  was mainly encountered along the  Spanish and I t a l i a n  coast-  
l i n e  and i n  the  a r ea  of Athens and Alexandria with smaller c en t r e s  d i s t r i b u t e d  among o ther  
count r ies .  I ron  and s t e e l  ba s i c  i ndus t r i e s  a r e  c h i e f l y  located i n  the  Marse i l l es ,  Geneva and 
Athens a r ea s  wi th  l e s s  important p l an t s  i n  o the r  coun t r i e s .  The o i l  indus t ry ,  petroleum re- 
f i n e r i e s  a s  wel l  a s  o i l  t e rmina ls ,  i s  es tab l i shed  i n  severa l  c en t r e s  along t he  southern and 
ea s t e rn  shore l ines .  Addit ional  r e f i n e r i e s  a r e  located i n  t he  North-Western bas in  and i n  t he  
upper Adr ia t ic .  Chemical complexes a r e  s i t u a t e d  i n  a  number of i n d u s t r i a l  concent ra t ion  a r ea s  
around the  Mediterranean including organic and inorganic production f a c i l i t i e s .  

66. Other i n d u s t r i e s  of s i gn i f i c ance  include t e x t i l e  manufacturing, food processing and 
canning, and pulp and paper f a c t o r i e s .  I n  add i t i on ,  t he r e  a r e  severa l  o ther  a c t i v i t i e s  of 
importance but  t h e i r  s i z e  i s  i n  most cases  too small t o  j u s t i f y  l i s t i n g  and mapping them 
indiv idua l ly .  

3. Agr i cu l t u r a l  run-off 

67. Erosion s u s c e p t i b i l i t y  wi th in  t he  Mediterranean watershed and i t s  geographical v a r i a b i l i t y  
was estimated through the  de l i nea t i on  of 4 d i f f e r e n t  c l a s s e s  ind ica t ing  s l i g h t ,  weak, moderate 
and high degrees of s o i l  e ros ion .  The a c t u a l  amount of sediments reaching t he  sea is ,  
however, much smaller  than t he  c l a s s i f i c a t i o n  ind ica tes .  It is  influenced by dams and o the r  
na tu ra l  o r  man-made s t r u c t u r e s  ac t i ng  a s  sediment t r a p s  and thus considerably reducing t he  
discharged amounts. 

68. The 144 sub-basins i n t o  which t he  Mediterranean watershed was divided a r e  suannarized i n  
t he  map of Annex 114 which a l s o  i nd i ca t e s  t h e i r  e ros ion  c l a s s i f i c a t i o n .  Some l a rge  r i v e r s  
e.g.,  the  Ebro, Rhone and Po, were no t  sub j ec t  t o  t h i s  procedure s i nce  t h e i r  sediment discharges 
a r e  a l ready  covered by t he  r i v e r  component of the  p ro j ec t .  Because of t he  lack  of suspended 
sediment determinat ions a t  many r i v e r  monitoring s i t e s ,  t he  a g r i c u l t u r a l  run-off computation 
was a l s o  used t o  es t imate  t h e i r  sediment y i e ld .  

69. Subsequently, t he  r o l e  of sediments a s  t he  main c a r r i e r  of n u t r i e n t s  from land run-off 
was u t i l i z e d  t o  determine phosphorus, n i t rogen  and o r g a n i c a a t t e r  d i s cha rges  from non-point 
sources. Agr i cu l t u r a l  reg ions  appear t o  produce r e l a t i v e l y  high discharges of n u t r i e n t s  
while a r e a s  under we l l  preserved f o r e s t  r e s u l t  i n  somewhat low n u t r i e n t  y i e ld s .  No sediment 
and n u t r i e n t  d i scharges  were encountered from the  a r i d  a r ea s  along the  Southern c o a s t l i n e  
where n e i t h e r  run-off nor a g r i c u l t u r a l  p r ac t i c e s  play s i g n i f i c a n t  r o l e s .  

70. The p e s t i c i d e  inventory was prepared i n  t he  form of a  sumnary of p e s t i c i d e  consumption by 
a g r i c u l t u r e  spec i fy ing  t h e i r  types and q u a n t i t i e s  and t h e i r  use  a s  i n sec t i c ide ,  fungic ide  o r  
herbicide.  From t h e  e n t r i e s  i n  t he  l i s t  provided a s  Annex 115 it  became evident  t h a t  t he  
amounts of p e s t i c i d e s  used i n  t he  r e spec t i ve  count r ies  ranges f a i r l y  widely. These f i nd ings  
a r e  due t o  t he  varying types and i n t e n s i t i e s  of a g r i c u l t u r e  around t h e  Mediterranean. 



71. The 6- prepared inc ludes  d a t a  from 11 c o u n t r i e s .  No in format ion  w a s ,  however, 
a v a i l a b l e  from t h e  o t h e r  c o u n t r i e s .  Taking i n t o  account  c u r r e n t  a g r i c u l t u r a l  p r a c t i c e s  i n  
t h e  d i f f e r e n t  c o u n t r i e s ,  t h e  amounts i n d i c a t e d  i n  Annex 115 may provide f o r  about  two-thirds 
of t h e  t o t a l  consumption i n  t h e  Medi terranean bas in .  Also,  the  r e s t r i c t i o n  o r  p r o h i b i t i o n  of 
t h e  u s e  of p e r s i s t e n t  c h l o r i n a t e d  hydrocarbons i n  a number of c o u n t r i e s  has t o  be considered 
i n  t h i s  respect8 .  

4. River d i s c h a r g e s  

72. A l l  major r i v e r s  around t h e  Medi terranean which were considered f o r  t h e  r i v e r  i n p u t  s tudy * 

are listed i n  Annex 116. Each one i s  i d e n t i f i e d  by country  and by t h e  r e g i o n a l  s e a  a r e a  i n t o  Ã 

which it d i scharges .  Average f low and d r a i n a g e  a r e a  a r e  a l s o  e iven.  The i r  exac t  l o c a t i o n  
is mapped i n  Annex 117 according t o  t h r e e  d i s c h a r g e  c a t e g o r i e s .  

73. A s  expected,  t h e r e  is. a l a r g e  v a r i e t y  of water  q u a l i t y  ranging from very c l e a n  t o  heav i ly  
f 

p o l l u t e d  w h i l e  some may even be considered a s  open sewers.  A c l e a r  d i s t i n c t i o n  must, however, 
be made between f l u x  and concen t ra t ion .  Large r i v e r s  may r e s u l t  i n  a cons ide rab le  f l u x  of 
subs tances  due t o  background c o n c e n t r a t i o n s  o n l y  v h i l e  o t h e r s  may c a r r y  s i g n i f i c a n t  loads  due 
t o  man-made p o l l u t i o n .  Consequently,  d i s c h a r g e  volume and c h a r a c t e r  of t h e  d r a i n a g e  b a s i n  
have t o  be  e q u a l l y  taken i n t o  c o n s i d e r a t i o n .  Due t o  t h e i r  l a r g e  wa te r  d i s c h a r g e s  and t h e  
!.iidcstrial' and a g r i c u l t u r a l  c h a r a c t e r  of t h e i r  d ra inage  b a s i n s ,  the  r i v e r s  Rh6ne and Po a r e  
major c a r r i e r s  o f  p o l l u t i o n .  Other s i g n i f i c a n t  c o n t r i b u t i o n s  a r e  from t h e  Ebro, L lobrega t ,  
Nile, Adige and Tevere r i v e r s .  

74. I n  sunmary, t h e  major p o l l u t i o n  carriers ' .  mcng  t h e  r i v e r s  a r e  s i t u a t e d  a long t h e  Northern 
c o a s t l i n e  and t h e  major p o r t i o n  of t h e  t o t a l  d i s c h a r g e  o r i g i n a t e s  from the  Northern p a r t  of t h e  
Medi terranean watershed. Only about  20% of t h e  t o t a l  f low i s  discharged a long t h e  sou thern  
and e a s t e r n  s h o r e l i n e .  

. Radioac t ive  d i s c h a r g e s  

75. An inven tory  of n u c l e a r  i n s t a l l a t i o n s  i n  chrono log ica l  o rder  was e s t a b l i s h e d  f o r  each 
country .  Annex 118 prov ides  f o r  a comprehensive l i s t  whi le  t h e i r  l o c a t i o n  is shown on t h e  
map i n  Annex 119. I n  t h i s  inven tory ,  a l l  major nuc lea r  p l a n t s  loca ted  on r i v e r s  flowing i n t o  
t h e  Medi terranean a r e  included.  Reduction f a c t o r s  t o  t a k e  account  of t h e  time of decay were 
a p p l i e d  f o r  t h e  d i s c h a r g e  assessment  of i n s t a l l a t i o n s  remote from the  sea .  

76. U n t i l  t h e  end o f  the  s e v e n t i e s ,  t h e r e  w i l l  be major nuc lea r  i n s t a l l a t i o n s  i n  on ly  t h r e e  
c o u n t r i e s :  France,  I t a l y  and Spa;.n. According t o  p r e s e n t  p r o j e c t i o n s  t h e r e  w i l l  be a n  
important  i n c r e a s e  i n  t h e  number of nuc lea r  p l a n t s  dur ing  t h e  e i g h t i e s  i n  t h e s e  t h r e e  c o u n t r i e s  
a s  w e l l  a s  i n  Egypt, Greece,  I s r a e l ,  Turkey, Yugoslavia an< perhaps i n  o t h e r  c o u n t r i e s .  I n  
t h e  p r e s e n t  inven tory  on ly  t h e  i n s t a l l a t i o n s  a l r e a d y  b u i l t  o r  under c o n s t r u c t i o n  a r e  l i s t e d .  

7 7 .  I n  a d d i t i o n ,  t h e r e  is nuc lea r  r esea rch  work going cm i n  a number of c o u n t r i e s ,  t o g e t h e r  
wi th  a widespread u s e  of r a d i o i s o t o p e s  i n  medicine.  Because t h e  r a d i o a c t i v i t y  discharged 
from t h e s e  sources  t o  t h e  Mediterranean i s  l i m i t e d ,  they a r e  n o t  included i n  t h e  p r e s e n t  
inven tory  and assessment.  

P O  P b l i c a t o s ,  S e e s  B 0 . 7 9  June 1975 ( c o u n t r i e s  r e s t r i c t i n g  o r  p r o h i b i t i n g  
t h e  u s e  of c e r t a i n  p e s t i c i d e s ) .  



V I I I .  RESULTS OF POLLUTION LOAD ASSESSMENT 

78. Following the  s e l e c t i o n  of major po l lu t an t s  and waste source ca t ego r i e s  as given i n  
t ab l e  2, a comprehensive assessment of t he  t o t a l  po l lu t i on  load of t he  Mediterranean w a s  under- 
taken. The waste discharges of each country i n t o  the  d i f f e r e n t  reg ional  sea a r ea s  a s  
de l inea ted  i n  f i g u r e  1 were computed indiv idua l ly  and then assembled f o r  each po l lu t an t  by 
source and by reg ional  sea a rea .  

79. A l l  f ind ings  of t he  po l lu t i on  load assessment study a r e  presented i n  f u l l  d e t a i l  i n  the 
Annexes t o  t h i s  r epo r t .  Annex I1 provides i n  10 t a b l e s  t he  estimated annual p o l l u t a n t  loads of 
the  regional  Mediterranean sea a r ea s  from d i f f e r e n t  waste sources. Annex I11 sumnarizes i n  . 
p i e  diagrams f o r  most of t he  po l lu t an t s  t h e  cont r ibut ion  of annual loads from d i f f e r e n t  waste 
sources i n  the  reg ional  Mediterranean sea areas.  

v 80. In  t he  following the  r e s u l t s  of the  es t imate  of annual po l lu t an t  loads a r e  presented i n  
summary form. When considering the  f i g u r e s  given below it has t o  be borne i n  mind t h a t  t h e  
r e s u l t s  a r e  l i k e l y  t o  have a range of e r r o r  of approximately one order  of magnitude. 

A. Estimated pol lu tan t  loads from d i f f e r e n t  sources 

81. Relevant d a t a  a r e  summarized i n  t a b l e  7 providing f o r  t o t a l  loads i n  tons per  annum (or  
equivalent)  a s  well  a s  by percentages f o r  each pol lu tan t  source. To t h i s  end the t o t a l  
annual load has been subdivided in to  po l lu t i on  loads o r ig ina t ing  i n  the  c o a s t a l  zone and loads 
ca r r i ed  by r i v e r s .  The f i r s t  group covers a l l  po l lu t i on  sources located i n  the  c o a s t a l  a r e a  a s  
defined i n  paragraph 13, including domestic sewage, i n d u s t r i a l  wastewaters and d i r e c t  su r f ace  
run-off from a g r i c u l t u r a l  a reas .  Loads ca r r i ed  by r i v e r s  a r e  d i f f e r e n t i a t e d  according t o  man- 
made po l lu t i on  and background f lux .  Ranges have been indica ted ,  a s  they a r e  considered more 
r e l i a b l e  than average f i gu re s  i n  view of t he  uncer ta in ty  inherent  i n  making es t imates  f o r  
r i v e r s  . 

1. Tota l  volumes 

82. The t o t a l  volume shown represents  t he  annual freshwater  inflow i n t o  the  Mediterranean sea. 
A s  expected, c o a s t a l  sources a r e  marginal cont r ibu tors  i n  comparison t o  r i v e r  d i scharges .  No 
d i s t i n c t i o n  has been made between small streams car ry ing  sur face  run-off w i th in  t he  c o a s t a l  
zone and the  t o t a l  r i v e r  flow covering the e n t i r e  Mediterranean drainage bas in .  Also, i t  has 
proved impossible t o  es t imate  the wastewater por t ion  of the r i v e r  flow. 

2. Organic mat te r  

83. The annual po l lu t i on  loads f o r  biochemical and chemical oxygen demand both i n d i c a t e  t h a t  
about 60 t o  65% of t h e  t o t a l  load stems from coas t a l  sources while t he  remainder is ca r r i ed  
by r i ve r s .  I n  addi t ion ,  r i v e r s  con t r ibu t e  a c e r t a i n  background load which remains unaffected 
by po l lu t i on  con t ro l  measures. 

84. I n d u s t r i a l  waste sources account f o r  about half  of the organic load from the  c o a s t a l  a r ea ,  
while domestic sewage and a g r i c u l t u r a l  organics  con t r ibu t e  roughly a qua r t e r  each. These 
proport ions vary between BOD and COD due t o  d i f f e r ence  i n  t h e  organic substances involved i n  
each case. Whereas domestic organics  a r e  highly degradable, a g r i c u l t u r a l  organics  cons i s t  of 
r e l a t i v e l y  s t a b l e  substances. 

85. The d i s t i n c t i o n  between domestic and i n d u s t r i a l  sources r e f l e c t s  t he  method used i n  drawing 
up t h e  inventory and ca l cu l a t i ng  t h e  respec t ive  waste loads. I n  p rac t i ce ,  however, a l a rge  
percentage of t he  i n d u s t r i a l  wastes is discharged together  with domestic sewage t o  form a 
s i n g l e  municipal e f f l u e n t  discharge.  Combined municipal wastewater may t he re fo re  be con- 
aidered a# an equal ly  important cont r ibu tor  t o  pol lh t ion .  



Table 7: Estimated annual pol lu t ion  loads of the Mediterranean from land-based sources 

Pol lu tant  

. Volume: 

Total discharge xl0 

r. T i c  matter: 

x 10 

. Nutrients: 

Phosphorus xl0 

Nitrogen xi0 

t . Specific organics: 

Detergents xl0 

Phenols xl0 

Mineral o i l  xlO 

I 
. Metals: - 

Mercury 

LÃ‘ 

Chrorium 

Zinc 

1. ~ ~ p e n d e d  matter: 

x10 

\ . Pesticides:  

Orgaoochlorines 

. Radioactivity: 

Tritium 

Other radio- [ :; nuclides 

(detailed explanations axe provided i n - t h e  report  5 81 to  5 91 ) 

Pollution loads or ig inat ing  in  
the coas ta l  zone 

ndustriÃ§ 
t /a 

sub- to ts 
t l a  

Legend : - contributions from t h i s  source negligible 

(-) insuff ic ient  da ta  base f o r  estimate 

-* included i n  r i ve r  assessment 

Loads carried by r ive r s  in to  

Pollution 
t l a  

the Me 

Backgroun' 
t l a  

terranean 

Sub-total 
t l a  (range) 

'o l lu t ion  

Total Mediterranean 
Loads 

:otal(including background) 
t l a  (ranee) 



3 .  N u t r i e n t s  

86. Phosphorus and n i t r o g e n  loads  l a r g e l y  d e r i v e  from r i v e r  i n p u t s  (75 t o  BOX), no t  i n c l u d i n g  
t h e  amounts c a r r i e d  a s  n a t u r a l  background f l u x .  The major c o n t r i b u t o r s  i n  the  c o a s t a l  a r e a  
a r e  domest ic  sewage and a g r i c u l t u r a l  run-of f ,  w i th  o n l y  marginal  amounts from i n d u s t r i a l  
sources .  This  ext remely b iased  d i s t r i b u t i o n  makes any s e n s i b l e  n u t r i e n t  c o n t r o l  de 
upon measures taken w i t h i n  t h e  catchment a r e a ?  of t h e  major r i v e r s .  

4 .  S p e c i f i c  o r g a n i c s  

87. De te rgen t  d i s c h a r g e s  a r e  l a r g e l y  due t o  household uses .  One-third of t h e  t o t a l  load s ~ e r ~ . s  
on l i v i n g  from c o a s t a l  m u n i c i p a l i t i e s  w h i l e  t h e  o t h e r  two-thi rds  a r e  c o n t r i b u t e d  by t h e  p o p u l a t i  

w i t h i n  t h e  r i v e r  catchment a r e a s .  , Phenols a s  w e l l  a s  minera l  o i l  d i s c h a r g e s  a r e  l a r g e l y  due t o  
i n d u s t r i a l  a c t i v i t i e s  w i t h  c o n t r i b u t i o n s  from c o a s t a l  r e f i n e r i e s  and o i l  t e r m i n a l s  predominat ing.  

< No es t in -a te  of minera l  o i l  p o l l u t i o n  of r i v e r s  was p o s s i b l e  due t o  a  l a c k  of r e l i a b l e  d a t a .  

5. Metals  

88. The d i s c h a r g e s  of mercury a r e  l a r g e l y  due t o  r i v e r  i n p u t s  wi th  on ly  8% from c o a s t a l  
sources .  The d a t a  base  f o r  e s t i m a t i n g  i n d u s t r i a l  mercury d i s c h a r g e s  was l i m i t e d  and the  
a c t u a l  f i g u r e  may b e  r a t h e r  h i g h e r .  As r e g a r d s  t h e  o t h e r  t h r e e  m e t a l s ,  between h a l f  
(chromium) and two-thi rds  ( z i n c )  of t h e  p o l l u t i o n  load is c a r r i e d  by r i v e r s .  I n  a d d i t i o n ,  
c o n s i d e r a k l e  amounts of me ta l s  a r e  t r a n s p o r t e d  n a t u r a l l y  i n t o  t h e  Medi terranean a s  background 
contri 'Llctions. Most of t h e  me ta l  loads  o r i g i n a t i n g  i n  t h e  c o a s t a l  zone d e r i v e  from i n d u s -  
t r i a l  sources  and l e s s e r  amounts from domest ic  sewage. Unfor tuna te ly ,  e s t i m a t e s  provfed 
impossible  i n  t h e  c a s e  of cadmium l o a d s ,  owing t o  a n  a lmost  complete l a c k  of d a t a  t o r  a l l  
source  c a t e g o r i e s .  

6. Suspended m a t t e r  

39.  Large amounts of suspended s o l i d s  a r e  c a r r i e d  n a t u r a l l y  from t h e  watershed i n t o  t h e  
Medi terranean sea .  About 152 stem from s u r f a c e  run-off w i t h i n  t h e  c o a s t a l  a r e a ,  whi l e  the  
r e s t  i s  c a r r i e d  by major r i v e r s .  Comparatively minor c o n t r i b u t i o n s  o r i g i n a t e  from domest ic  
and i n d u s t r i a l  sources .  The d i f f e r e n t  o r i g i n  and c h a r a c t e r i s t i c s  of domest ic  and i n d u s t r i a l  
s o l i d s  should ,  however, be  taken i n t o  c o n s i d e r a t i o n .  

7 .  P e s t i c i d e s  

90. Only p e r s i s t e n t  o rganoch lo r ine  compounds were included i n  t h i s  e s t i m a t e  which i n d i c a t e s  
a  t o t a l  load of about  90 t / a  c a r r i e d  by s u r f a c e  run-off ,  d i r e c t l y  o r  through r i v e r s ,  i n t o  t h e  
Medi terranean sea .  Breakdown i n t o  s p e c i f i c  o rganoch lo r ine  groups  shows t h a t  abou t  one- th i rd  
stems from DDT compounds, BHC compounds and from o t h e r  o rganoch lo r ines .  Cyc1odiene.s account  
f o r  o n l y  about  5Z of t h e  t o t a l .  

8. Rad ioac t ive  d i s c h a r g e s  

91. Es t ima tes  of t h e  c u r r e n t  loads  i n c l u d e  t r i t i u m  and o t h e r  r a d i o n u c l i d e s  from n u c l e a r  
power p l a n t s  l o c a t e d  a t  t h e  c o a s t  a s  w e l l  a s  on major r i v e r s  d i s c h a r g i n g  i n t o  t h e  Medi terranean.  

, About 85% of t h e  t r i t i u m  and 40% of t h e  o t h e r  r a d i o n u c l i d e s  stem from power p l a n t s  on major 
r i v e r s  and o n l y  t h e  remainder from c o a s t a l  s o u r c e s .  The r i v e r  d a t a  do n o t ,  however, i n c l u d e  
d i s c h a r g e s  i n t o  t h e  ~ h 6 n e  from n u c l e a r  power p l a n t s  i n  o p e r a t i o n  p r i o r  t o  1977. 



9. Microbial  po l l u t i on  

92. NO d a t a  were ava i l ab l e  t o  permit a d i r e c t  assessment of microbial  po l l u t i on  of t he  
Mediterranean from domestic sources,  which represen t  by f a r  t he  l a r g e s t  source of such 
pol lu t ion .  However, it i s  estimated t h a t ,  s i nce  human f aeces  conta in  about 1 x 1012 co l i -  
forms per  c a p i t a  per  day, t he  t o t a l  discharge i s  about 6.5 x 1012 col i forms per  m3 of sewage 
taking i n t o  account t he  reduct ion a t t r i b u t a b l e  t o  such t reatment  f a c i l i t i e s  a s  ex i s t i ng .  
These i nd i ca to r  organisms provide presumptive evidence of t he  presence of b a c t e r i a l  and v i r a l  
pathogens. 

B. Regional cont r ibu t ions  t o  po l l u t i on  loads 

93. A summary of annual loads f o r  each po l lu t an t  according t o  t he  10 reg iona l  sea  a r ea s  
Ã 

del inea ted  i n  f i g u r e  1 i s  provided i n  t a b l e  8 of t h i s  repor t .  A s  could be expected, i t  shows 
marked d i f f e r ences  up t o  one order  of magnitude between the  regions.  The p a r t i c u l a r  waste 
source category l a rge ly  respons ib le  f o r  dominant cont r ibu t ions  v a r i e s ,  however, from region t o  
region. 

94. Heaviest po l l u t i on  loads a r e  discharged i n t o  the  North-Western bas in  (region 11) which 
is  not  on ly  bordered by t h r e e  i ndus t r i a l i z ed  count r ies  but a l s o  r ece ives  major r i v e r  po l l u t i on  
loads. This reg iona l  s ea  a r ea  has t o  absorb almost one-third of t he  t o t a l  po l l u t i on  load of 
the  Mediterranean. The Adr i a t i c  s ea  (region V) i s  a l s o  severe ly  a f fec ted  and rece ives  
about one-quarter of t he  t o t a l  load, l ikewise due t o  l a rge  r i v e r s  and major coas t a l  sources.  

95. Moderate po l l u t i on  loads a r e  encountered i n  t he  Tyrrhenian and Aegean s ea  (regions IV 
and VII I ) .  They rece ive  each about 102 of the  t o t a l  Mediterranean po l lu t i on  load. 

96. The o the r  s i x  reg iona l  s ea  a r ea s  (nos. I, 111, V I ,  V I I ,  I X  and X) each account f o r  no 
more than 52 of t he  t o t a l  load. Mineral o i l  po l l u t i on  is ,  however, an exception t o  t h i s  
general  ru le .  Due t o  l a rge  o i l  terminals  and some r e f i n e r i e s ,  more than half  of the  t o t a l  
mineral  o i l  discharges a r e  located i n  t he  Cen t r a l  and North-Levantin bas in  (regions V I I  and 
IX). Addit ional  mineral o i l  cont r ibu t ions  a r e  located i n  t h r e e  o the r  reg ions  ( see  t a b l e  10) .  

97. Taking t he  geographic d i s t r i b u t i o n  of t h e  waste loads i n t o  cons idera t ion ,  Mediterranean 
po l lu t i on  problems can l a r g e l y  be a t t r i b u t e d  t o  a l imi ted  number of s i g n i f i c a n t  po in t  sources 
along coas t l i ne s .  I n d u s t r i a l  c en t r e s ,  mun ic ipa l i t i e s  and s eve ra l  r i v e r s  a r e  t he  major sources 
i n  t h i s  respec t .  I n  the  case  of r i v e r s ,  a d i s t i n c t i o n  has t o  be made, however, between man- 
made po l lu t i on  and background loads ca r r i ed  n a t u r a l l y  i n t o  the  sea.  Agr i cu l t u r a l  po l l u t i on  
loads a r e ,  i n  addi t ion ,  contr ibuted by d i r e c t  sur face  run-off from the  c o a s t a l  a r ea .  
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I X  . WASTE DISPOSAL AND MANAGEMENT PRACTICES 

9 8 .  A s  p a r t  of t he  presen t  p r o j e c t ' s  a c t i v i t i e s ,  cu r r en t  p r ac t i ce s  i n  t h e  Mediterranean 
coun t r i e s  concerning t he  d i sposa l  of waste and r e l evan t  management procedures were s tud ied .  
This review l a rge ly  concentrated on t he  l e g i s l a t i o n  b a s i s  of waste management but a l s o  attempted 
t o  consider  t he  s i t u a t i o n  wi th  regard t o  p a r t i c u l a r l y  hazardous po l lu t an t s .  A summary of 
f i nd ings  i s  presented hereunder while  a  country by country review is  provided i n  Annex IV t o  
t h i s  r epo r t .  

1. In t roduc t ion  
e 

99. Among the Mediterranean coun t r i e s  t he r e  e x i s t s  a  wide range of l e v e l s  of l e g i s l a t i o n  and 
c o n t r o l  concerning c o a s t a l  po l l u t i on .  These d i f f e r ences  a r e  t o  be expected f o r  they r e f l e c t  a 

t he  varying s t ages  of i n d u s t r i a l ,  s o c i a l  and economic development of t he  count r ies  and t h e i r  
consequent l o c a l  circumstances and needs. 

100. In most coun t r i e s  the  con t ro l  of land-based d ischarges  t o  t he  sea i s  motivated by the  need 
t o  p ro t ec t  the l oca l  environment. Action i s  taken, a s  necessary, t o  ensure t he  hea l t h  of sea 
ba thers ,  preserve amenit ies  of t he  beaches and t o  safeguard l oca l  inshore f i s h e r i e s .  I n  
r e c e n t  years  however t he r e  has been a  growing awareness of the  need a l s o  t o  p ro t ec t  the  
Mediterranean sea a s  a  whole e n t i t y .  This p ro t ec t i on  w i l l  be e s s e n t i a l l y  a  long-term measure 
a s  d i s t i n c t  from the  more l oca l l y  o r i en t a t ed  ac t i ons  where t he  r e s u l t s  a r e  more quickly and 
r e a d i l y  observable.  The l e g i s l a t i o n  and management p r ac t i ce s  f o r  con t ro l l i ng  land-based d i s -  
charges t o  t he  sea  need t o  be d i r ec t ed  towards both c o a s t a l  and t o t a l  sea po l lu t ion .  

101. The uses  of sea water a r e  more l imited than those of f reshwater  which is  e s s e n t i a l  f o r  
d r ink ing  and domestic use,  f o r  a g r i c u l t u r e  and f o r  most i n d u s t r i a l  purposes. This indis-  
pensab i l i t y  of f reshwater  has meant t h a t  p r i o r i t y  has been given t o  cont ro l  measures and ex- 
pendi ture  t o  p ro t ec t  water meeting these  needs. 

102. Sea water does not  play a  major r o l e  i n  t he  ove ra l l  management and planning of na t iona l  
water resources.  When means a r e  l imited they a r e  employed where t he  need i s  most urgent  and 
where the r e t u r n  f o r  expenditure i s  most s i g n i f i c a n t  and immediate. In  consequence t he  
measures f o r  t he  con t ro l  of the  po l l u t i on  of sea water have, i n  the  p a s t ,  tended t o  be sub- 
s i d i a r y  t o  those adopted t o  safeguard the  q u a l i t y  of inland freshwater .  

2 .  Leg i s l a t i on  and r e s p o n s i b i l i t y  

103. Legal enactments con t ro l l i ng  var ious  aspec ts  of sea  po l l u t i on  tend t o  be dispersed among 
laws and r egu l a t i ons  intended primari ly  f o r  o the r  purposes. They a r e  o f t e n  incorporated i n t o  

l e g i s l a t i o n  concerned wi th  f i s h e r i e s ,  with navigat ion and with por t  a u t h o r i t i e s .  Sometimes 

t he  only e f f e c t i v e  and enforceable  con t ro l  i s  t h a t  ava i l ab l e  under the planning laws. 

104. Where t he r e  i s  comprehensive water l e g i s l a t i o n  a s  i n  some of the count r ies ,  p rovis ion  
f o r  p ro t ec t i on  of c o a s t a l  waters i s  u sua l l y  included. The method of con t ro l  v a r i e s  l a rge ly  

according t o  the degree of d e c e n t r a l i s a t i o n  which i s  p rac t i sed .  I n  some count r ies  the  

c e n t r a l  government l ays  down f a i r l y  d e t a i l e d  s tandards which a r e  applic.able na t i ona l l y .  
A l t e rna t i ve ly  t he r e  may be de t a i l ed  c l a s s i f i c a t i o n  of rece iv ing  waters with corresponding 
e f f l u e n t  s tandards  permit t ing a  r e s t r i c t e d  measure of l oca l  dec is ion .  Among the coun t r i e s  

wi th  a  long h i s t o r y  of t he  management of water resources t he r e  has been a  movement away from 
na t i ona l  s tandards and a  de lega t ion  of au tho r i t y  t o  l o c a l  agencies .  Their r ecen t  l e g i s l a t i o n  ? 

has been of an enabl ing charac te r  leaving the de t a i l ed  execution a s  a  l oca l  r e spons ib i l i t y .  



105. The growing p r a c t i c e  i s  f o r  con t ro l  t o  be exercised by i ssu ing  ind iv idua l  l i cences ,  some- 
times a l s o  termed consents  o r  permits,  f o r  each discharge.  Limitat ions a s  t o  quant i ty  and 
q u a l i t y  a r e  l a i d  down i n  t he  l i cence ,  which i s  sub j ec t  t o  review, u sua l l y  a t  minimum in t e r -  
v a l s .  The requirements f o r  each d ischarge  a r e  determined by t he  l o c a l  people according t o  
t he  uses  and importance of t h e  rece iv ing  water and t o  i t s  capac i ty  t o  absorb po l lu t i on  loads. 
This system provides a  va luable  degree of f l e x i b i l i t y  i n  both space and time and enables a  
progressive po l icy  t o  be pursued. ( In  one, non-Mediterranean, country where t h i s  system i s  
employed, t h e r e  i s  a  b u i l t - i n  safeguard f o r  the  d i scharger .  I f  he considers  t he  condi t ions  
of t he  l i c ense  t o  be unreasonably r e s t r i c t i v e  he can appeal t o  t he  c e n t r a l  government which 
w i l l ,  a f t e r  i nves t i ga t i on ,  make a  dec i s ion  binding on both p a r t i e s ) .  . 
106. It seems l i k e l y  t h a t  t h e  genera l  adoption of a  l i c ens ing  system w i l l  be  necessary t o  
enable t he  p a r t i c i p a t i n g  coun t r i e s  t o  ca r ry  ou t  the  terms of t he  ~ r o t o c o l ?  For some coun t r i e s  

% t h e i r  e x i s t i n g  system w i l l  not  r equ i r e  se r ious  modif icat ion i f  any, but  f o r  o t h e r s  a  l i c ens ing  
system w i l l  be an innovation and may need t o  be introduced i n  s tages .  Although the re  w i l l  
be l o c a l  and na t i ona l  v a r i a t i o n s  t he  ba s i c  p r inc ip l e s  of t he  system w i l l  be s imi l a r .  

107. There i s  c l e a r l y  scope f o r  genera l  agreement t o  be reached on t he  ba s i c  o u t l i n e  of t he  
system and a  need f o r  experiences i n  i t s  opera t ion  t o  be made genera l ly  ava i l ab l e .  This 
could be met by the  prepara t ion  of a  s e t  of model laws and regulat ions.  These would 
no t  be mandatory bu t  se rve  a s  gu ide l ines  f o r  t he  formulat ion of na t i ona l  l e g i s l a t i o n  with 
modif icat ions appropr ia te  t o  ind iv idua l  na t i ona l  circumstances. 

3. Organization 

108. A t  c e n t r a l  government l e v e l  t he r e  i s  i n  a l l  of the  count r ies  a  d i v e r s i t y  of i n t e r e s t s  
and d i f f e r e n t  m i n i s t r i e s  cover a  v a r i e t y  of sub j ec t s  a l l  concerned with some aspec t  of t he  
con t ro l  of water po l l u t i on  e .g. ,  hea l t h ,  water supply, indus t ry ,  t r anspo r t ,  navigat ion,  
ag r i cu l t u r e ,  f i s h e r i e s ,  energy, tourism and r ec r ea t i on .  The i n t e r e s t s  of these m i n i s t r i e s  
a r e  o f t en  c o n f l i c t i n g  and some of the  count r ies  provide f o r  adequate consu l t a t i on  and d i s -  
cussion by the  establ ishment  of a  form of coordinat ing agency. I n  s eve ra l  ins tances  it is 
the  t a sk  of an environmental min is t ry ,  under var ious  names; i n  another  country in te rdepar t -  
mental committees wi th  t h e i r  own s e c r e t a r i a t  have been s e t  up. Such agencies ensure t h a t  
there  i s  f u l l  p r i o r  consu l t a t i on  on any proposed l e g i s l a t i o n  a f f e c t i n g ,  i n t e r  a l i a ,  water 
resources  and t h a t  i n  a l l  majordecisions a f f ec t i ng  water a l l  i n t e r e s t ed  p a r t i e s  a r e  informed. 
There i s  a  c l e a r  and obvious need f o r  soae form of high l e v e l  c e n t r a l  coordinat ing agency i n  
a l l  count r ies .  

109. A t  the l o c a l ,  sub-national,  l eve l  there  i s  a wide range of execut ive bodies.  The most 
highly developed a r e  the  spec ia l ized  r i v e r  bas in  agencies which a r e  respons ib le  f o r  most of 
the  aspec ts  of water resource management including water qua l i t y .  I n  o the r  count r ies  ex i s t i ng  
l oca l  a u t h o r i t i e s  a r e  charged with t he  task  of implementing po l lu t i on  l e g i s l a t i o n  with varying 
degrees of supervis ion by c e n t r a l  government. Where l oca l  a u t h o r i t i e s  a r e  no t  su i t ab ly  
equipped f o r  t h i s  work c e n t r a l  government exerc i ses  f u l l  r e s p o n s i b i l i t y , d e s p i t e  geographical 
problems. 

110.. D i f f i c u l t i e s  a r i s e  i n  some coun t r i e s  when c e n t r a l  government at tempts  t o  de l ega t e  
r e s p o n s i b i l i t y  t o  t he  d i s t r i c t s  due t o  t h e i r  shortage of s t a f f  with the necessary knowledge 
and t r a in ing .  The system of l i c ens ing  prac t i sed  i n  some of the count r ies  r equ i r e s  f o r  i t s  
proper funct ioning s t a f f  adequate i n  numbers, s k i l l  and f a c i l i t i e s  according t o  t he  number, 
s i z e  and charac te r  of the l o c a l  d i scharges .  Without such s t a f f  and resources a  decent ra l ized  

1 
system i s  not  f e a s i b l e .  

g ~ r o t o c o l  f o r  the  Pro tec t ion  of the  Mediterranean sea  aga ins t  Pol lu t ion  from Land-Based 
Sources. 



4. Enforcement 

111- The d i l i gence  wi th  which enforcement i s  ca r r i ed  o u t  v a r i e s  not  only between coun t r i e s  but  
a l s o  wi th in  count r ies .  There a r e  var ious  reasons f o r  t h i s .  Frequently t he  l a w  i s  vaguely 
worded and d e f i n i t i o n s  a r e  ambiguous, because na t iona l  l e g i s l a t i o n  has t o  c a t e r  f o r  a wide 
range of s i t u a t i o n s  and even tua l i t i e s .  The l icens ing  system can be much more p rec i se  i n  i t s  
requirements and evasion is then more d i f f i c u l t  . 
112- Enforcement may be hampered by lack  of t ra ined  s t a f f  and sampling and a n a l y t i c a l  f ac i -  
l i t i e s .  Pena l t i e s  may be inadequate, and it may be cheaper t o  pay the  f i n e s  than t o  i n s t a l l  
treatment. There i s  l i t t l e  doubt t h a t  "ava i lab le  powers a r e  not f u l l y  u t i l i z e d "  and t h e i r  
exerc ise  may c o n f l i c t  with o ther  l oca l  i n t e r e s t s ;  a s  f o r  example t h e  d e s i r a b i l i t y  of 
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encouraging new indus t ry  t o  an  a r ea  o r  t he  u n d e s i r a b i l i t y  of undue o r  exaggerated pub l i c i t y  
l i k e l y  t o  discourage t o u r i s t s .  

* 
5. Finance 

113- In most of the  Mediterranean coun t r i e s  t h e  expenditure on po l lu t i on  prevention measures 
is  met by government loans o r  gran ts .  In  one o r  two of t he  more heavily i ndus t r i a l i zed  
coun t r i e s  systems have been developed f o r  r a i s i n g  money l o c a l l y  a s  a charge f o r  s e rv i ce s  f o r  
sewerage and treatment levied on both the  domestic and the i n d u s t r i a l  producers of waste 
waters.  For the  domestic households the charge may be a f l a t  r a t e  and included i n  l oca l  taxes 
while the  i n d u s t r i a l i s t  may pay according t o  t he  pol lu t ing  load discharged. In  one country 
the  system has been developed fu r the r  and payment is  required f o r  the  discharge of po l lu t i ng  
water on a load b a s i s  i r r e s p e c t i v e  of whether o r  not  any sewerage is  provided or  treatment is 
given. 

114. There a r e  c l e a r  advantages i n  developing f i n a n c i a l l y  s e l f - su f f i c i en t  systems. It 
provides t he  executing agency wi th  i t s  own funds, independent of government subsidy which 
usua l ly  covers c a p i t a l  expenditure but o f t en  ignores e s s e n t i a l  running cos ts .  I t  provides 
indus t ry  with an incent ive  t o  reduce i t s  po l lu t i ng  load by coneervation and recyc l ing ,  and it 
a l s o  s t imula tes  l oca l  i n t e r e s t .  The arrangement conforms wi th  t he  widely accepted bas i c  
p r inc ip l e  t h a t  the  cos t  of i n d u s t r i a l  waste treatment should be regarded a s  a manufacturing 
cos t .  In  p rac t i ce  of course the  charge i s  passed on t o  t he  consumer. 

115. It is obvious t h a t  t o  meet t he  obl iga t ions  of the  Protocol many of t h e  Mediterranean 
count r ies  w i l l  need t o  r a i s e  add i t i ona l  funds and it would be timely t o  consider t h e  ex ten t  t o  
which t h e  l o c a l  charging systems of t he  more i ndus t r i a l i zed  count r ies  might u se fu l ly  be 
adopted, i n  some form, by a l l  t he  countr ies .  

6 .  Environmental impact statements 

116. The p rac t i ce  of preparing environmental impact statements has been developed i n  recent  
years  and has been adopted by a few of the Mediterranean count r ies .  When any major develop- 
ment i s  proposed a comprehensive study is  car r ied  out  of a l l  the  poss ib le  e f f e c t s  it may have, 
both d i r e c t l y  o r  i nd i r ec t ly ,  upon the e n t i r e  environment including any poss ib le  consequences 
f o r  any p a r t  of t he  water cyc le .  Such a statement is  of considerable a s s i s t ance  t o  those 
responsible  f o r  exercis ing judgement and making dec is ions  on the  proposal.  



117. It h a s  been demonstra ted by t h e  p r e s e n t  s t u d y  t h a t  t h e  g r e a t e r  p a r t  of some p e r s i s t e n t  
p o l l u t i n g  subs tances  e n t e r  t h e  Medi terranean through t h e  r i v e r s  and they  o r i g i n a t e  l a r g e l y  
from i n d u s t r i a l  d i s c h a r g e s  t o  i n l a n d  w a t e r s .  When c o n s i d e r a t i o n  i s  being g i v e n  t o  p r o p o s a l s  
f o r  a n  in land  f a c t o r y  and t o  t h e  f o r m u l a t i o n  of s u i t a b l e  l i c e n s e  c o n d i t i o n s  f o r  t h e  e f f l u e n t ,  
f u l l  r e g a r d  should be  had t o  i t s  p o s s i b l e  e f f e c t  upon t h e  Medi terranean,a  m a t t e r  l i k e l y  t o  be  
overlooked i n  in land  s i t u a t i o n s .  I f  a n  environmental  impact s t a t ement  were t o  be prepared 
t h i s  a s p e c t  of t h e  p roposa l  would b e  included and p r o p e r l y  cons ide red .  T h i s  i s  an  i s o l a t e d  
example of t h e  b e n e f i t  t o  b e  d e r i v e d  from t h e  p r e p a r a t i o n  of an environmental  impact s t a t e m e n t  
b u t  t h e  adop t ion  o f  t h e  p r a c t i c e  by o t h e r  Medi terranean c o u n t r i e s  would be  of m a t e r i a l  a s s i s -  
t ance  i n  p r o t e c t i n g  t h e  s e a  and c o a s t a l  w a t e r s  a g a i n s t  t h e  consequences of f u t u r e  developments 
w i t h i n  t h e  Medi terranean b a s i n .  

7 .  S p e c i f i c  groups  of p o l l u t a n t s  

A g r i c u l t u r a l  chemicals  

118. Most c o u n t r i e s  have l e g i s l a t i o n  in tended t o  p reven t  the  p o l l u t i o n  of water  by t h e  more 
harmful of t h e  b i o c i d e s  used i n  a g r i c u l t u r e .  I n  t h e  main t h i s  i s  e f f e c t e d  by r e s t r i c t i o n s  
upon t h e  u s e  o r  t h e  mode of a p p l i c a t i o n  of s p e c i f i e d  s u b s t a n c e s ,  amounting sometimes t o  a  
n a t i o n a l  p r o h i b i t i o n ,  p a r t i c u l a r l y  when l e s s  harmf u l  s u b s t i t u t e s  a r e  a v a i l a b l e .  I n  some 
c o u n t r i e s  t h e r e  i s  a  sc reen ing  and a u t h o r i z a t i o n  p rocess  f o r  a l l  new a g r i c u l t u r a l  chemicals .  

119. In  g e n e r a l  t h e r e  i s  a  widespread awareness of t h e  ~ o t e n t i a l  danger  of t h e  i n d i s c r i m i n a t e  
u s e  of t h e s e  subs tances ,  i n  p a r t i c u l a r  of c e r t a i n  of t h e  c h l o r i n a t e d  hydrocarbons ,  and t h e  
need t o  e x e r c i s e  s t r i c t  c o n t r o l .  

De te rgen t s  

120. Con t ro l  of d e t e r g e n t s  i s  e x e r c i s e d  n o t  by r e s t r i c t i o n  on aqueous d i s c h a r g e s  bu t  on t h e  
s a l e  and u s e  of t h o s e  s u r f a c e  a c t i v e  a g e n t s  which a r e  n o t  r e a d i l y  decomposed. T h i s  a f f o r d s  
a  r e l a t i v e l y  easy means of c o n t r o l  because  of t h e  commercial a v a i l a b i l i t y  of t h e  " s o f t e r "  
d e t e r g e n t s  which have a  much smal le r  c o n t e n t  of p e r s i s t e n t  m a t e r i a l  and may c o s t  on ly  s l i g h t l y  
more than  t h e  "hard" m a t e r i a l .  

1 2 1 .  Whereas t h e  "hard" m a t e r i a l  w i l l  normally l e a v e  a  r e s i d u e  of about  35-40% of t h e  o r i g i n a l  
t h e  c u r r e n t  " s o f t "  m a t e r i a l s  meet l e g a l  r equ i rements  f o r  a r e s i d u a l  of about  h a l f  t h a t  amount 
i . e .  20% and i n  p r a c t i c e  most of t h e  s u r f a c e  a c t i v e  a g e n t s  now employed l e a v e  r e s i d u e s  of l e s s  
than  10% and even down t o  5%. A number of Medi terranean c o u n t r i e s  have enforced an 30% bio- 
d e g r a d a b i l i t y  requirement  f  ~ 6 , f p e  y e a r s  and i t  i s  now r e q u i r e d  under r e c e n t  d i r e c t i v e s  of t h e  
European Economic Conmunity . There should be no d i f f i c u l t y  i n  o b t a i n i n g  g e n e r a l  accep t -  
ance  of such a  l i m i t a t i o n  i n  t h e  Medi terranean c o u n t r i e s .  

1 0 ~ o u n c i l  D i r e c t i v e  ~0.73/404/EEC of 22 November 1973 on t h e  approximat ion of t h e  laws 
of t h e  Member S t a t e s  r e l a t i n g  t o  d e t e r g e n t s .  

~ o u n c l  D c t i v e  No. 7 3 / 4 0 5 / ~ ~ C  of 2 2  November 1973 on t h e  approximat ion of t h e  laws 
of t h e  Member S t a t e s  r e l a t i n g  t o  methods of t e s t i n g  the  b i o d e g r a d a b i l i t y  of a n i o n i c  
s u r f a c t a n t s .  



Heavy m e t a l s  

122. There  appears  t o  b e  l i t t l e  i f  any d i r e c t  c o n t r o l  of heavy m e t a l s  d i scharged  i n t o  t h e  
Medi terranean.  R i v e r s  have been found t o  be  t h e  major source  of heavy m e t a l s  e n t e r i n g  t h e  
Medi te r ranean  and w h i l e  some heavy m e t a l s  e .g .  mercury may o r i g i n a t e  from n a t u r a l  a s  w e l l  as 
a r t i f i c i a l  s o u r c e s  t h e  m a j o r i t y  a r e  o f  i n d u s t r i a l  o r i g i n .  L i m i t a t i o n s  on d i s c h a r g e s  i n t o  
i n l a n d  w a t e r s  w i l l  t h e r e f o r e  in f  h e n c e  t h e  f  l u v i a l  load of t h e s e  s u b s t a n c e s  e n t e r i n g  t h e  sea .  

123. A compl ica t ing  f a c t o r  is t h a t  a  s u b s t a n t i a l  p r o p o r t i o n  of t h e  heavy m e t a l  load may be  
t r a n s p o r t e d  i n  r i v e r  sediment  which r e n d e r s  moni to r ing  and load assessment  more d i f f i c u l t  than  
f o r  s u b s t a n c e s  c a r r i e d  l a r g e l y  o r  e x c l u s i v e l y  i n  s o l u t i o n .  E x i s t i n g  in fo rmat ion  on t h e  
q u a n t i t y  and c h a r a c t e r i s t i c s  of t h e  heavy meta l  loads  e n t e r i n g  t h e  Medi terranean i s  v e r y  scan ty  
and w i l l  c l e a r l y  need t o  b e  augmented s u b s t a n t i a l l y  i n  o r d e r  t o  meet t h e  r e s p o n s i b i l i t i e s  
accep ted  under t h e  P r o t o c o l .  

124. Although much of t h e  marine  o i l  p o l l u t i o n  r e s u l t s  from d i s c h a r g e s  from s h i p s  t h e r e  a r e  
a l s o  shore-based sources  such a s  terminal  s and r e f i n e r i e s .  The p r e v e n t i o n  of p o l l u t i o n  
measures and t h e i r  enforcement v a r y  c o n s i d e r a b l y  between d i f f e r e n t  Medi terranean c o u n t r i e s .  
The need i s  f o r  l e g a l  powers no t  merely  f o r  p r o h i b i t i o n  o r  r e s t r i c t i o n  bu t  a l s o  f o r  r e q u i r i n g  
p r e c a u t i o n a r y  measures t o  be  taken e . g .  t h e  p r o v i s i o n  of bunds around s t o r a g e  t a n k s  and f o r  
immediate r emedia l  f a c i l i t i e s  t o  be  k e p t  a v a i l a b l e  t o  cope w i t h  a c c i d e n t s .  

125. O i l  con tamina t ion  of beaches  can  be most u n p l e a s a n t  and may occur  i n  p l a c e s  remote from 
t h e  source  of t h e  o i l .  

P l a s t i c s  

126. The accumulat ion of p l a s t i c  c o n t a i n e r s  of a l l  t y p e s  can be s e r i o u s l y  d e t r i m e n t a l  t o  t h e  
a m e n i t i e s .  They may a l s o  i n t e r f e r e  w i t h  n a v i g a t i o n  and f i s h i n g .  The p resence  of p l a s t i c s  
and o i l ,  r e f e r r e d  t o  i n  t h e  p reced ing  s e c t i o n ,  may no t  o f f e r  any s e r i o u s  h e a l t h  haza rds  b u t  
could  have s e r i o u s  i m p l i c a t i o n s  f o r  tour ism.  



X. CONCLUSIONS AND RECOMMENDATIONS 

127.  The r e l a t i v e l y  s h o r t  t ime p e r i o d  of 1 4  y e a r s  provided f o r  p r o j e c t  development and 
implementa t ion  d i d  n o t  a l l o w  f o r  a n  in-depth  s t u d y  of each i n d i v i d u a l  p o l l u t i o n  s o u r c e  a l o n g  
t h e  Med i t e r r anean  c o a s t l i n e .  It was p o s s i b l e ,  however, t o  a c h i e v e  a  comprehensive overview 
a s  w e l l  a s  a  compara t ive  e v a l u a t i o n  of major p o i n t  and non-point  s o u r c e s .  Such i n f o r m a t i o n  
was r e q u e s t e d  by mid-1977 i n  o r d e r  t o  a s s i s t  i n  t h e  c r i t i c a l  s t a g e s  of t h e  p r e p a r a t i o n  of t h e  
d r a f t  p r o t o c o l  on  land-based s o u r c e s .  

128. A l l  t h e  v a r i o u s  s e c t o r i a l  s t u d i e s  r e v e a l e d  wi thou t  e x c e p t i o n  t h e  l i m i t e d  a v a i l a b i l i t y  of 
r e l e v a n t  d a t a  i n  a l l  Med i t e r r anean  c o u n t r i e s .  P a r t i c u l a r  d a t a  d e f i c i e n c e s  were encountered  
f o r  haza rdous  p o l l u t a n t s  such a s  heavy m e t a l s ,  s p e c i f i c  o r g a n i c s  and p e s t i c i d e s .  Fur thermore ,  
t h e  a v a i l a b l e  s t a t i s t i c a l  documents f r e q u e n t l y  d i d  n o t  p rov ide  f o r  a  more d e t a i l e d  a n a l y s i s  of 
d a t a  a c c o r d i n g  t o  i n d u s t r i a l  a c t i v i t i e s  o r  g e o g r a p h i c a l  l o c a t i o n s .  

129. C o l l e c t i o n  of t h e  r e q u i r e d  d a t a  i n  t h e  c o u n t r i e s  f a c e d  v a r i o u s  d i f f i c u l t i e s :  d a t a  
c o l l e c t i o n  and r e p o r t i n g  fo rma t s  v a r y  from one c o u n t r y  t o  a n o t h e r ;  a  l a r g e  number o f  
d i f f e r e n t  d a t a  s o u r c e s  had t o  be  inc luded  i n  each s t u d y ;  c e r t a i n  s e c t o r i a l  d a t a  were  n o t  
r e a d i l y  a v a i l a b l e ;  i n  some c a s e s  t h e  r e q u i r e d  d a t a  were n o t  o b t a i n e d  due  t o  c o n f i d e n t i a l i t y  
r e s t r i c t i o n s  which could  n o t  be overcome i n  t h e  s h o r t  t ime provided f o r  t h e  p r o j e c t .  

130. I n  view of d i e  l i m i t a t i o n s  and d i f f i c u l t i e s  encoun te red ,  t h e  p c l l u t i o n  load  a s ses smen t  f o r  
a l l  w a s t e  s o u r c e  c a t e g o r i e s  has  been,  t o  a  g r e a t  e x t e n t ,  e s t i m a t e d  i n d i r e c t l y .  It has  been 
worked o u t  t a k i n g  i n t o  c o n s i d e r a t i o n  d e ~ ~ c g r a p h i c  s t a t i s t i c s ,  i n d u s t r i a l  p r o d u c t i o n  and employee 
f i g u r e s ,  and a g r i c u l t u r a l  consumption d a t a  i n  a d d i t i o n  t o  t h e  d a t a  provided by t h e  q u e s t i o n n a i r e s .  
S i l t i l a r l y ,  e x t r a p o l a t i o n s  from known s o u r c e s  were made i n  t h e  c a s e  of r i v e r s  and of n u c l e a r  
power s t a t i o n s .  D e s p i t e  t h e  short-comings of such an  i n d i r e c t  method of e v a l u a t i o n ,  t h e  
r e s u l t s  o b t a i n e d  a r e  homogeneous and f a i r l y  comple te  and cover  t h e  e n t i r e  Med i t e r r anean  r e g i o n .  
The q u a l i t y  of e s t i m a t e s  c a l c u l a t e d  may be  cons ide red  a c c u r a t e  w i t h i n  a n  e r r o r  r ange  of abou t  
one o r d e r  of magni tude .  

A .  Conc lus ions  

131. Compi l a t ion  and comparison of t h e  s e c t o r i a l  r e s u l t s  achieved r e v e a l e d  a  number of i n t e r e s t -  
ing  f a c t s  which cou ld  a s s i s t  i n  t h e  improvement of p r e s e n t  p o l l u t i o n  c o n t r o l  e f f o r t s  of  t h e  
c o u n t r i e s  b o r d e r i n g  t h e  Med i t e r r anean  sea .  

132. Domestic s o u r c e s  l a r g e l y  c o n t r i b u t e  o r g a n i c  m a t t e r  (BOD o r  COD), m i c r o b i a l  p o l l u t i o n  and 
n u t r i e n t s  a s  w e l l  a s  d e t e r g e n t s  from household  u s e s .  Some of t h e  m e t a l s  a r e  a l s o  d e r i v e d  from 
munic ipa l  sewage d i s c h a r g e s .  

133. I n d u s t r i a l  w a s t e  d i s c h a r g e s  a r e  r e s p o n s i b l e  f o r  c o n s i d e r a b l e  amounts of o r g a n i c  m a t t e r  and 
suspended s o l i d s .  Var ious  i n d u s t r i a l  p r o c e s s e s  r e s u l t  a l s o  i n  phenol and m e t a l  r e l e a s e s  w h i l e  
m i n e r a l  o i l s  a r e  l a r g e l y  in t roduced  from r e f i n e r i e s  and c rude  o i l  t e r m i n a l s .  

134. A g r i c u l t u r a l  run-off  i s  r e s p o n s i b l e  f o r  a  c o n s i d e r a b l e  p o r t i o n  of t h e  n u t r i e n t  i n p u t  t o  
the  s e a .  Suspended s o l i d s  and p e s t i c i d e  d i s c h a r g e s  a r e  l a r g e l y  due  t o  s o i l  e r o s i o n  i n  t h e  
Med i t e r r anean  wa te r shed .  However, t h e  c o n t r i b u t i o n s  from a g r i c u l t u r a l  run-off  w i t h i n  t h e  
c o a s t a l  a r e a  i s  bu t  a  f r a c t i o n  of t h e  p o l l u t i o n  loads  c a r r i e d  by r i v e r s  i n t o  t h e  s e a .  The a i r -  
borne  load of p e s t i c i d e s  c o u l d ,  however, n o t  be inc luded i n  t h e  s tudy .  

135. Major r i v e r s  and d r a i n s  t r a n s p o r t  an i n t e g r a t e d  load  of domes t i c ,  i n d u s t r i a l  and a g r i -  
c u l t u r a l  p o l l u t a n t s  from t h e  e n t i r e  d r a i n a g e  b a s i n  i n t o  the  s e a .  T h e i r  c o n t r i b u t i o n  i s  t h e r e -  
f o r e  v e r y  h igh  i n  suspended s o l i d s ,  n u t r i e n t s ,  m e t a l s  and o r g a n i c  m a t t e r .  They a l s o  c a r r y  

3 0 s  t  of t h e  p e s t i c i d e  r e s i d u e s  from a g r i c u l t u r a l  a r e a s  i n  t h e  Medi ter ranean wa te r shed .  



136. The t o t a l  d i s c h a r g e  of r a d i o a c t i v i t y  i n t o  t h e  Medi terranean from n u c l e a r  i n s t a l l a t i o n s  is 
r a t h e r  low i n  comparison t o  t h e  r a d i o a c t i v e  contaminants  i n  o t h e r  m a t e r i a l s  d i scharged  
( p a r t i c u l a r l y  phosphates) and due t o  f a l l - o u t  from e a r l i e r  weapon t e s t s .  

B. Recommendat ions  

137. The p r e s e n t  p r o j e c t  which is  
s t e p  towards t h e  r e q u i r e d  e f f o r t s  
and a c t i v i t i e s  a r e  ind i spensab le .  
need f u r t h e r  s t i m u l u s  i f  p r o g r e s s  

t o  t e r m i n a t e  i n  1977 should b e  cons ide red  o n l y  a s  a  f i r s t  
f o r  p o l l u t i o n  c o n t r o l  i n  t h e  Medi terranean.  F u r t h e r  s t u d i e s  

The momentum s o  f a r  a c q u i r e d ,  a l though  s i g n i f i c a n t ,  w i l l  
i s  t o  b e  mainta ined and inc reased .  T 

138. A number of s p e c i f i c  p roposa l s  a r e  t h e r e f o r e  included h e r e  which would s t r o n g l y  h e l p  i n  
t h i s  t a s k .  They a r e  l i s t e d  accord ing  t o  t h e  type of a c t i v i t y  r e q u i r e d  and i n c l u d e  s o u r c e  
i n v e n t o r i e s ,  moni tor ing,  r e s e a r c h ,  c o n t r o l  and management a s  w e l l  a s  sugges t ions  f o r  i n t e r -  

* 

n a t i o n a l  e f f o r t s .  

1. Source i n v e n t o r i e s  

139. F u r t h e r  a n a l y s i s  of t h e  r e s u l t s  of t h e  p r e s e n t  p r o j e c t  should be under taken  by each 
i n t e r e s t e d  coun t ry .  Th i s ,  complemented by l o c a l  ad hoc i n v e s t i g a t i o n s ,  would a s s i s t  i n  p lanning 
a c t i o n  requ i red  i n  l e a d i n g  t o  more e f f i c i e n t  c o n t r o l  of land-based p o l l u t i o n  sources .  

140. Based upon d e t a i l e d  coun t ry  i n v e s t i g a t i o n s ,  comprehensive p o l l u t i o n  load i n v e n t o r i e s  
should be  prepared f o r  each r e g i o n a l  s e a  a r e a  and t h e  t o t a l  Medi terranean b a s i n  on a  r e g u l a r  
b a s i s .  The p ro toco l  on land-based sources  of p o l l u t i o n  may p rov ide  t h e  necessa ry  l e g a l  b a s i s  
f o r  t h i s  t a s k .  

2. Monitoring 

141. Routine moni tor ing of major municipal  sewage d i s c h a r g e s  should be organized i n  each 
country .  A minimum number of parameters  should be  agreed upon and t h e i r  r e g u l a r  sampling and 
a n a l y s i s  i n i t i a t e d .  S i m i l a r l y ,  e f f l u e n t s  from major i n d u s t r i a l  complexes should  be p e r i o d i -  
c a l l y  monitored.  De ta i l ed  a n a l y s i s  of p a r t i c u l a r l y  hazardous  subs tances  a t  c r i t i c a l  i rdus -  
t r i a l  sources  should b e  c a r r i e d  o u t .  P o l l u t a n t s  l i s t e d  i n  Annex I, even i f  they  a r e  p r e s e n t  
on ly  a s  t r a c e  contaminants ,  and i n  Annex I1 of the  P r o t o c o l  a r e  of p r i o r i t y  importance i n  t h i s  
r e s p e c t .  

142. River water  q u a l i t y  m o n t i t o r i n g  programmes should be  e s t a b l i s h e d  i n  t h e  deve lop ing  c o u n t r i e s  
2nd s t r eng thened  i n  t h e  o t h e r s .  I n  p a r t i c u l a r ,  l a r g e  and smal l  b u t  h e a v i l y  p o l l u t e d  r i v e r s  
should be  included i n  such n a t i o n a l  programmes which should inc lude  moni tor ing a t  t h e  t i d a l  
l i m i t s .  S p e c i a l  e f f o r t s  should be  under taken t o  i n i t i a t e  t h e  sampling and a n a l y s i s  of sus-  
tended sediments  f o r  me ta l  and p e s t i c i d e  c o n t e n t s .  

143. I n d i v i d u a l  r a d i o n u c l i d e s  should be monitored i n  t h e  e f f l u e n t s  from n u c l e a r  i n s t a l l a t i o n s  
as w e l l  a s  i n  t h e  a f f e c t e d  r i v e r s .  Also,  t h e i r  d i s t r i b u t i o n  from t h e  p o i n t  of d i s c h a r g e  i n t o  
the. Medi terranean s e a  should be measured and mapped. 

3. Research 

144. I n v e s t i g a t i o n s  and p i l o t  s t u d i e s  on e x i s t i n g  wastewater t r ea tment  and s e a  o u t f a l l  systems 
should be  under taken a t  s e v e r a l  p l a c e s  around t h e  Medi terranean c o a s t l i n e .  Such s t u d i e s  should 
cover  municipal  sewage a s  w e l l  a s  hazardous indust r ia l  p o l l u t a n t s .  Also,  t h e s e  i n v e s t i g a t i o n s  
should be extended t o  t h e  c o a s t a l  r e c e i v i n g  wa te r s  i n  o r d e r  t o  a s s e s s  p o t e n t i a l l y  harmful 
e f f e c t s  on human h e a l t h  and t h e  marine ecosystem. 



145. Further  research  on t he  physico-chemical i n t e r ac t i ons  a t  the so l i d - l i qu id  i n t e r f a c e  
should be undertaken, p a r t i c u l a r l y  i n  e s t u a r i e s ,  i n  order  t o  al low f o r  a  b e t t e r  assessment of 
po l l u t an t s  c a r r i ed  by r i v e r  sediments i n t o  the  Mediterranean. Such i nves t i ga t i ons  a r e  ind is -  
persab le  f o r  t he  determinat ion of c e t a l  and p e s t i c i d e  loads from r i v e r  d i scharges  and t h e i r  
subsequent t ransformation and d i spe r s ion  i n  t he  marine environment. 

146. P i l o t  zone s tud i e s  i n  a g r i c u l t u r a l  a r ea s  should be conducted i n  order  to  ob t a in  improved 
es t imates  of sediment y i e ld s  from eros ion  and of nutrient and p e s t i c i d e  wash-out r a t e s  under 
d i f f e r e n t  physiographical condit ions.  Such s t u d i e s  should be combined wi th  r i v e r  i nves t i -  

Ã gat ions  t o  ga in  a  b e t t e r  i n s igh t  i n t o  the r e l a t i o n s h i p  between sediment y i e ld  and r i v e r  t rans-  
por t  mechanisms. 

147. Training a c t i v i t i e s  and t echn i ca l  a s s i s t ance  should be promoted i n  order  t o  i n t e n s i f y  
* 

present  research e f f o r t s  and t o  support t he  in i t i a t ion  of new e f f o r t s  wherever needed. 

4. Prevention and t o n t r o l  

148. Local and na t iona l  a c t i v i t i e s  should be s t imulated which w i l l  a s s i s t  i n  t he  s tudy and 
app l i ca t i on  of methods of con t ro l  of c o a s t a l  water po l l u t i on  due t o  municipal sewage. I n  t h i s  
respec t ,  due cons idera t ion  should be given t o  a l t e r n a t i v e  t reatment  and d i sposa l  methods such 
a s  the  reuse  on-land f o r  ag r i cu l t u r e  and low-cost methods of t reatment  such a s  waste s t a b i l i -  
za t ion  ponds exp lo i t i ng  l o c a l  geographical  and c l imat ic  advantages. Also, p resen t  d e f i c i e n c i e s  
i n  the  opera t ion  and maintenance of sewage handling f a c i l i t i e s  and t he  t r a i n i n g  of ope ra to r s  
should rece ive  more. a t t en t i on .  

149. The app l i ca t i on  of economically sound treatment methods and processes f o r  va r ious  
i n d u s t r i a l  wastewaters should be promoted and t he  b e s t  p r ac t i c ab l e  technology appl ied .  Such 
methods should aim t o  reduce po l lu t i on  a t  t he  source and provide f o r  t he  conserva t ion  and 
poss ib le  reuse  of substances which a r e  p a r t i c u l a r l y  hazardous and c o n s i s t  of va luable  ma te r i a l  
resources.  

150. A s  regards a g r i c u l t u r a l  po l l u t an t s ,  t he  economic impact of con t ro l  methods such a s  f e r t i -  
l i z e r  l i m i t a t i o n  and s o i l  l o s s  reduct ion procedures should be est imated.  Also, the  r e s t r i c t i o n  
and p roh ib i t i on  of p e r s i s t e n t  organochlorine pe s t i c ide s  should be promoted a s  an e f f e c t i v e  
instrument f o r  po l l u t i on  con t ro l  a t  the  source. The r a t i o n a l  use  of f e r t i l i z e r  and p e s t i c i d e s  
should allow f o r  f u l l  e f f i c i ency  wi th  a  minimum of po l l u t i ng  impact on t he  marine environment. 

5. Management 

151. I n  order  t o  ensure e f f i c i e n t  management, an  appropr ia te  combination of r egu l a to ry ,  techni-  
c a l  and economic instruments should be appl ied so a s  t o  provide cont inuing i ncen t ive  t o  con t ro l  
both po l lu t i on  and marine water qua l i t y .  

152. The development of appropr ia te  adminis t ra t ive  procedures which w i l l  succeed i n  br ing ing  
about the  necessary coordinat ion of e f f o r t s  f o r  seawater p o l l u t i o n  c o n t r o l  should be thoroughly 
s tudied by t he  i n t e r e s t ed  count r ies  and an e f f i c i e n t  s o l l u t i o n  appl ied wherever t h e r e  a r e  mult i -  
p l e  r e s p o n s i b i l i t i e s  r e s t i n g  wi th  a  d i v e r s i t y  of na t i ona l ,  p rov inc i a l  and l o c a l  s e rv i ce s .  This  
should be t he  minimum s t e p  towards t he  bu i ld ing  of t h e  necessary managerial and admin i s t r a t i ve  
i n s t i t u t i o n s .  Relevant manpower needs and s t r u c t u r e s  r e q u i r e  equal  a t t e n t i o n  i n  t h i s  process .  

153. Administrat ive p r ac t i ce s  such a s  t he  i s su ing  of ind iv idua l  l i c ences  should be f u r t h e r  Â¥ 

developed and introduced wherever appropr ia te .  General adoption of a  l i c ens ing  system should 
be i n  accordance with t he  requirements s e t  f o r t h  i n  t he  pro tocol  on land-based p o l l u t i o n  
sources. Adequate s t a f f i n g  of the  necessary admin i s t r a t i ve  i n s t i t u t i o n s  a t  a l l  l e v e l s  i s  
e s s e n t i a l .  Also, the  in t roduc t ion  of l o c a l  charging systems i n  order  t o  ensure a  proper 



f i n a n c i a 1  b a s i s  f o r  e f f e c t i v e  w a s t e  management s h o u l d  b e  c o n s i d e r e d .  T h u s ,  a d e q u a t e  f u n d s  
would b e  p r o v i d e d  w h i c h  c a n  b e  a l l o c a t e d  t o  w a t e r  r e s o u r c e s  d e v e l o p m e n t  and p o l l u t i o n  c o n t r o l  
m t a s u r  e s  . 

1 5 4 .  The pci r e n t  LaL e n v i r o n m e n t a l  i m p a c t  o f  new i n s t a l  l a t i o n s  a r o u n d  t h e  M e d i t e r r a n e a n  s e a  s h o u l d  
b e  t a k e n  i n t o  c o n s i d e r a t i o n  a s  e a r l y  a s  p o s s i b l e  i n  t-!,e p l a n n i n g  p r o c e s s .  D i r e c t  and i n d i r e c t  
i m p a c t s  s h o u l d  b e  a s s e s s e d  a s  t o  t h e i r  s h o r t -  and l o n g - t e r m  c o n s e q u e n c e s  i n  r e l a t i o n  t o  
d i f f e r e n t  a v a i l a b l e  a l t e r n a t i v e s .  

C.  I n t e r n a r . i o n a 1  c o o p e r a t i o n  - 

155 .  I n  s u p p o r t  of  t h e  t a s k s  o u t l i n e d  i n  i h e  a b o v e  l i s t  of r e c o n . r . e n d a t i o n s  which  s h o u l d  l e a d  t o  
a n  improved c o n t r o l  of  c o a s t a l  w a t e r  q u a l i t y ,  a  number of a c t i v i t i e s  a r e  s u g g e s t e d .  Such 
a c t i o n  p r o p o s a l s  i n c l u d e  programmes and p r o j e c t s  w'hich a r e  t o  b e  u n d e r t a k e n  j o i n t l y  by t h e  
c o u n t r i e s  c o n c e r n e d  and i n  c o l l a b o r a t i o n  w i t h  t h e  r e l e v a n t  UN A g e n c i e s .  A s s i s t a n c e  t o  
d e v e l o p i n g  c - s u n t r i e s  s h o u l d  s p e c i a l l y  b e  c o x s i d e r e d .  

156.  The e s t a b l i s h m e n t  of  d e t a i l e d  p o l l u t i o n  s o u r c e  i n v e n t o r i e s  and t h e  a s s e s s m e n t  of  w a s t e  
l o a d s  r e a c h i n g  t h e  M e d i t e r r a n e a n  s h o u l d  b e  i n i t i a t e d  a s  a n  i m p o r t a n t  t a s k  f o r  a l l  c o u n t r i e s  
i n v o l v e d .  The u s e  of  common m e t h o d o l o g y  s h o u l d  e n s u r e  t h e  c o m p a r a b i l i t y  o f  r e s u l t s .  To t h i s  
e n d ,  t h e  a p p l i c a t i o n  of  a  s i m p l i f i e d  v e r s i o n  o f  t h e  g u i d e l i n e s  and q u e s t i o n n a i r e s  u s e d  u n d e r  
p r o j e c t  .ED X i s  p r o p o s e d .  

1 5 7 .  Common sarcpAinc',  schemes  and a n a l y t i c a l  p r o c e d u r e s  f o r  t h e  m o n i t o r i n g  of  m u n i c i p a l  and 
i n d u s t r i a l  e f t l u e n t s  s h o u l d  b e  p r e p a r e d  and t h e i r  a p p i i c a t i o n  p r o m o t e d .  A l s o ,  t h e  r e l e v a n t  
d a t a  ~ a i . d l i n g  s n o 3 ~ l d  b e  b a s e d  on  , l n ~ f o r a i  m e t h o d s .  I R J S ,  a c o m p a r a b l e  d a t a  b a s e  f o r  t h e  
a s s e s s m e n t  o f  w a s t e  l o a d s  d i s c h a r g e d  f r o m  m a j o r  p o i n t - s o u r c e s  i n  t h e  c o a s t a l  zone  o f  t h e  
Medi t e r r a n e a n  would b e  e n s u r e d .  

1 5 8 .  R i v e r  m o n i t o r i n g  p r o g r z m e s  s h o u l d  h e  i n i t i a t e d  and i n t e n s i f i e d  p r o v i d i n g  f o r  a d e q u a t e  
c o v e r a g e  o f  h a z a r d o u s  s u b s t a n c e s  p a r t i c u l a r l y  i n  t h e  more p o l l u t e d  r i v e r s .  S t a n d a r d i z e d  
n e a s u r e m e n t  m e t h o d o l o g y  and d a t a  h a n d l i n g  a s  w e l l  as a n a l y t i c a l  q u a l i t y  c o n t r o l  c o u l d  be  b r o u g h t  
b o u t  w i t h  a  uinimum o f  e f f o r t  by t h e  i n c o r p o r a t i o n  of  r e l e v a n t  r i ve r  m o n i t o r i n g  s t a t i o n s  i n t o  
t h e  g l o b a l  w a t e r  q u a l i t y  m o n i t o r i n g  n e t w o r k  w h i c h  i s  p r e s e n t l y b e i n g  e s t a b l i s h e d  u n d e r  t h e  UNEP/ 
iTO/L'NESCO/WMO P r o j e c t  o n  G l o b a l  Water  Qua1 i t y  M o n i t o r i n g  (GE?Is /wATER).  

159 .  I n  s u p p o r t  of t h e  a b o v e  s u g g e s t i o n s ,  a  ne twork  of n a t i o n a l  s e r v i c e s  r e s p o n s i b l e  f o r  t h e  
m o n i t o r i n g  and c o n t r o l  of  l a n d - b a s e d  s o u r c e s  s h o u l d  b e  e s t a b l i s h e d  which  would p r o v i d e  f o r  t h e  
n e c e s s a r y  mechanism f o r  t h e  r o u t i n e  c o l l e c t i o n  and c o m p i l a t i o n  of c o u n t r y  i n f o r m a t i o n .  Co- 
o r d i n a t i o n  s h o u l d  b e  b r o u g h t  a b o u t  t h r o u g h  s t r e n g t h e n i n g  o f  t h e  c o o p e r a t i o n  o f  n a t i o n a l  f o c a l  
p o i n t s .  

16C. The p r o p o r t i o n a t e  c o n t r i b u t i o n  o f  p o l l u t a n t s  f rom a i r - b o r n e  s o u r c e s  and i m p o r t e d  d u e  t o  
a t m o s p h e r i c  t r a n s p o r t  phenomena i s  a t  p r e s e n t  a n  unknown f a c t o r  i n  t h e  p o l l u t i o n  o f  t h e  

M e d i t e r r a n e a n  and s h o u l d  be  s u b j e c t  t o  a n  e v a l u a t i o n  s t u d y .  E x p e r i e n c e s  g a i n e d  e l s e w h e r e ,  e . g .  
i n  t h e  B a l t i c  s e a ,  s h o u l d  b e  c o n s u l t e d  d u r i n g  t h e  f o r m u l a t i o n  of  t h e  s t u d y .  

161. The d e v e l o p m e n t  of  a  m o d e l  c o d e  o f  p r a c t i c e  f o r  t h e  d i s c h a r g e  o f  l i q u i d  w a s t e s  i n t o  t h e  
M e d i t e r r a n e a n  c o a s t a l  w a t e r s  s h o u l d  b e  c o n s i d e r e d  a s  a  p r i o r i t y  t a s k .  Such a  g u i d e l i n e  Q n  t h e  

t r e a t m e n t  and d i s p o s a l  o f  m u n i c i p a l  and  i n d u s t r i a l  w a s t e w a t e r s  a c c o r d i n g  t o  t e c h n i c a l l y  sound  
p r i n c i p l e s  a n d  m e t h o d s  was recommended by a  r e c e n t  workshop  o f  M e d i t e r r a n e a n  e x p e r t s ^ .  

1 2 ~ o r k s h o p  o n  C o a s t a l  Mater  P o l l u t i o n  C o n t r o l ,  A t h e n s ,  27 J u n e  - 1 J u l y  1977 .  



162. A s  a  complementary a c t i v i t y  t o  t h i s  p r a c t i c a l  g u i d e l i n e  which w i l l  a l s o  a s s i s t  i n  t h e  
implementation of t h e  p r o t o c o l  on land-based p o l l u t i o n  s o u r c e s ,  i n t e r n a t i o n a l l y  comparat ive  
s t u d i e s  a t  e x i s t i n g  sea  o u t f a l l  and wastewater t r ea tment  systems should  b e  i n i t i a t e d .  Develop- 
ment a s  w e l l  a s  demons t ra t ion  of recommended p r a c t i c a l  s o l u t i o n s  should r e s u l t  from such s t u d i e s .  

163. Na t iona l  e x p e r t s  of the  Medi terranean c o u n t r i e s  - s c i e n t i s t s ,  e n g i n e e r s  and a d m i n i s t r a t o r s -  
should be  brought t o g e t h e r  p e r i o d i c a l l y  t o  exchange views,  d i s c u s s  t h e i r  common problems and 
develop a p p r o p r i a t e  approaches  and methods f o r  t h e '  c o n t r o l  of p o l l u t i o n  i n  t h e  Mediterranean. 
!1uch exchange of in fo rmat ion  and i n t e r n a t i o n a l  coopera t ion  i n  t h e  f i e l d  of a p p l i e d  r e s e a r c h ,  
moni to r ing ,  and t e c h n i c a l  a s s i s t a n c e  is cons ide red  e s s e n t i a l  and should be suppor ted by adequate  
t r a i n i n g  programmes. Relevant  a c t i v i t i e s  may be  p a r t  of t h e  arrangements among t h e  c o n t r a c t i n g  
p a r t i e s  of t h e  p r o t o c o l  on land-based sources  of p o l l u t i o n .  

. -64. T r a i n i n g  a c t i v i t i e s  and t e c h n i c a l  a s s i s t a n c e  i n  connec t ion  w i t h  r e s e a r c h  and a l s o  i n  
suppor t  of c o n t r o l  measures a r e  proposed a s  c r u c i a l  f o r  t h e  implementation of p o l l u t i o n  r e -  
- u c t i o n  programmes. T r a i n i n g  of sewage t rea tment  p l a n t  o p e r a t o r s  should r e c e i v e s  p a r t i c u l a r  

i n  t h i s  r e s p e c t .  A s t u d y  on manpower needs i n  t h a t  d i r e c t i o n  would be  a p p r o p r i a t e .  
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Annex I 

L i s t  of c i t i e s  wi th  a populat ion of 10 000 i nhab i t an t s  
and above 

Per country and per  zone 

Zone - Country C i t i e s  
1 

I Algeria  
Â 

Tota l  

Morocco 

Total  

O r  an 465 
Mers E l  Keb .r 27 
A r  zow 22 
Dethioua 17 
Odyel 11 
B i r  E l  Djir 16 

657 

Ceuta (Spain) 136 
Al-Hoceima 257 

1 032 

Beni Saf 31 
Monaine 11 
Gha zaoue t 2 7 
Bab E l  Assa 17 
Marsa Ben I l ' l l i d i  1 3  

Me l i l l a  (Spain) 134 
Nador 501 

Spain 

Tota l  1 001 

La Linea 
San Roque 
Estepona 
Marbella 
Fuengirola  
Torremolinos 
Malaga 
Velez-Malaga 

70 Almunecar 14 
20 Salobrena ( t o u r i s t  
20 place)  9 
20 Mot r i l  35 
27 Adra 12 
20 Roquetas de  Mar 15  

400 Almeria 127 
35 Aguilas 19 

Car tagena 158 

I TOTAL ZONE 2 690 

I I France Argeles su r  Mer 24 
Perpiqnan 4 9 
Narborne 41 
Agde 3 5 
Marsei l lan 10 
Se t e  4 3 
Frontignan 1 5  
Palavas-Les-Flots 11 
La Grande Motte 10 
Le Grau du Roi 18 

Six-Fours l a  Plage 
La Seyne-Sur-Mer 
Toulon 
La Valette-du-Var 
La Garde 
La Prade t  
Hyeres 
Le Lavandou 
Saint-Tropez 
G r  irnaud 

i nhab i t an t s  x 10 3 



Zone 

I1 

Country cities' 

France (Cont 'd)  Port-Saint-Louis 
du-Rhone 1 0  

Port-de-Bouc. 2 2 
Istres 1 5  
Miramas 14 
Ber re  L e t a n g  11 
V i t r o l l e s  14 
Marignane 2 6 
Mart igues  37 
Les Pennes Mirabeau 1 3  
Septemes-Les-Vallons 11 
Marse i l l e  916 
Cassis 11 
Aubagne 28 
La C i o t a t  48 
Band01 11 
Sanary-sur-Mer 1 3  

T o t a l  2 686 

I t a l y  

Sa in t e  Maxime 10 
F re ju s  49 
Saint-Raphael 34 
Mandelieu 16  
Le Cannet 38 
Cannes 95 T 

V a l l a u r i s  21 
Antibes  65 
Cagnes-sur-Mer 28 
S t  Laurent du Var 12 
Nice 359 
Beausolei1 12 
Roquebrune-Cap-Martin 14 
Menton 34 
Ajaccio (Corsica)  5 2 

Vent imigl ia  2 7 
Bordighera 12  
San Remo 65 
Taggia 15  
Imper i a  4 2 
A la s s io  14 
Albenga 2 1 
Loano 13  
F ina l e  Ligure 14 
Vado Ligure 10  
Savona 80 
Varazze 15  
Arenzano 11 
Geneva 804 
Recco 11 
Santa  Margherita 
Ligure 1 3  

Rapallo 2 9 
C h iavar  i 32 

To t a l  2 177 

Lavagna 
S e s t r i  Levante 
La Spezia  
L e r i c i  
Car ra ra  
Massa 
Seravezza 
P i e t r a s a n t a  
Fo r t e  d e i  Marmi 
Camaiore 
Viareggio 
Massarosa 
P i s a  
Livorno 
Rosiqnano Maritt imo 
Cecina 
so r so  (Sardegna) 
S a s s a r i  (Sardegna) 
Port0 (Sardegna) 

Monaco Monaco 
To t a l  44 

Spain Denia 24 Mataro 100 
Oliva 17 Malqrat d e l  Mar 11 
Gand i a  41  Arenys de  Mar 11 
Tabernes de  Valldigma 16 Gava 10  
Cul le ra  19  C a l e l l a  10 
Sueca 23 Blanes 10 



Zone 

I1 

Country 

Spa in  (Cont'd) Va lenc ia  
Oropesa d e l  .Mar 
Sagunto 
Nules  
Bur r i ana  
V i l l a r r e a l  d e  10s 

i n f  a n t e s  
Almazora 
C a s t e l l o n  d e  la  

P l a n a  
Benacasim 
P e n i s c o l a  
Ben ica r lo  
Vinaroz 
S.Car los  d e  l a  

Rapi ta 
Amposta 
Tarragona 
Vendre l l  
Vi l l anueva  y G e l t r u  
S i t g e s  
P r a t  d e  L lobrega t  
H o s p i t a l e t  24 2 
Barcelona 1 745 
Badalona 202 

T o t a l  3 963 

I I TOTAL ZONE 8 870 

L l o r e t  d e l  Mar 
San F e l i u  d e  Guixols  
F i g u e r a s  
San Agaro 
P laya  d e  Aro 
Palamos 
Blanes 
P a l a f r u g e l l  
T o r r o e l l a  d e  Montgri  
La E s c a l a  
Cadaques 
Rosas 
Port-Bou 
San Antonio Abad 

( I b i z a )  
San Juan B a u t i s t a  

( I b i z a )  
S o l l e r  (Mallorca) 
P o l l e n s a  (Mallorca) 
Alcudia  (Mallorca) 
La Puebla  (Mallorca) 
Ciudadela  (Menorca) 
Mahon (Menorca) 

A l g e r i a  Annaba 
B a r r a h a l  
E l  Kala 
Ben Aman 
E l  Fa rÂ 
Ben H a l l i d i  
E l  Wadjar 
S k i k j a  
S t o r a  
E l  Arroueh 
Ramdane D j amal 
S a l a h  Bouchaour 
Azzaba 
Es S e b t  
Ain Cherchar 
Ben Azzoun 
Z i r o u t  Youcef 

Azzefoum 
T i g z i r t  
De l lys  
I f l i s s o n  
Baghias 
Bord j Manaiel  
Tonia 
Boudouaou 
Reghaia 
Zennnour i 
Alger 
Rauiba 
Ain Taya 
Bordj E l  K i f f a n  
Cheraga 
Ain Benian 
S t a o u e l i  

i n h a b i t a n t s  x 103 



Zone Country C i t i e s  1 

Algeria  (Cont ' d)  Bent Ouelbane 
Collo 
zi touna 
Tamalous 
Ain Kechera 
Oum Toub 
J i  j e l  
E l  Aouane 
Kokkada Motlet ine 
Bio ta t lassour iah  
Taher 
S i d i  Abdelaziz 
Chehf a 
Djaadla 
Se t  t a r a  
Be j a i a  
T ich i  
Aokas 
Tasknout 
Timizar t 

Tota l  3 464 

I1 I I t a l y  

Tota l  370 

I11 Spain 

Zaralua 
Had j ou t 
Tipazo 
Kolea 
Fouka 
Dou Ismail 
Cherchel l  
Gouraya 
Damous 
Tanes 
Deni Haoua 
Zeboud j a  
Bouzghaia 
Taougi t 
S i d i  A l l  
S i d i  Lakhdar 
Had j ad j 
Ac haacha 
Mos tagonem 

Alghero (Sardegna) 36 Sant'Antioco (Sardegna) 12 
Oristano (Sardegna) 20 C a g l i a r i  (Sardegna) 238 
I g l e s i a s  (Sardegna) 29 Quartu Sant'Elena 

(Sardegna) 35 

La Union 13  Benidonn 60 
Santa Pola 10 Altea 10 
Al icante  218 Ib i za  ( Ib i za )  2 2 
Vil lajoyosa 10  Palma de Mallorca 

(Mallorca) 262 
Tota l  605 

I11 TOTAL ZONE 4 439 

I V  France Bast ia  (Corsica) 4 6 
Tota l  46 

"IÃ‘Ã‘ 
inhabi tan ts  x 10 3 



Zone Country 

I V  I t a l y  

To t a l  7  064 

C i t i e s  
1 

Plombino 40 
P o r t o f e r r a i o  (Elba) 11 
Fol lon ica  . 19 
Grosseto 68 
Orbe t e l l o  14 
Monte Argentar io  14 
Tarquinia  1 3  
Civ i tavecch ia  4  7  
Rome 2  874 
Anzio 2  6  
N e t  tun0 27 
La t i n a  8  9  
Ter rac ina  3  6  
Fond i 2 6  
Gae t a  24 
Formia 27 
Minturno 17 
Sessa Aurunca 2  5 
Mondragone 22 
Pozzuol i  6  6  
I s c h i a  ( I s ch i a )  16 
Ercolano 54 
Napoli 1 221 
Bacol i  2  2  
Guil iano i n  Campania 39 
P o r t i c i  83 
Massa Lubrense 10  
Tor re  d e l  Greco 97 
Vico Equense 16  
Tor re  Annunziata 5  7  
Castellammare d i  

S  t a b i a  7  2  
Monte d i  Proc ida  12 
Sor ren to  16 
Procida 1 0  
Sa le rno  160 
B a t t i p a g l i a  3  7  

Ebol i  27 
Agropoli  12  
Capaccio 14 
Pontecagnano Faiano 18  
V i e t r i  s u l  Mare 1 0  
Cet ra ro  11 
Paola 16  
Amantea 11 
Vibo Va l en t i a  3  2  
Rosarno 18  
Gio ia  Tauro 16 
Palmi 1 8  
Bagnara Calabra 12 
V i l l a  S t .  Giovanni 12 
Messina ( S i c i l i a )  263 
Milazzo ( S i c i l i a )  2  9  
Barcel lona Pozzo d i  

Gotto ( S i c i l i a )  36 
L i p a r i  (L ipa r i )  10  
P a t t i  ( S i c i l i a )  1 3  
Capo, D'Orlando 

( S i c i l i a )  10  
Sant  Agata d i  M i l i t e l l o  

( S i c i l i a )  12 
Cefalu ( S i c i l i a )  1 3  
Termini Imerese 

( S i c i l i a )  2  6  
Bagheria ( S i c i l i a )  38 
Palermo ( S i c i l i a )  666 
V i l l a b a t e  ( S i c i l i a )  11 
C a r i n i  ( S i c i l i a )  17 
Alcarno ( S i c i l i a )  43 
Castellammare d e l  

Golfo ( S i c i l i a )  14  
E r i ce  ( S i c i l i a )  24 
Trapani  ( S i c i l i a )  70 
Paceco ( S i c i l i a )  1 3  
Marsala ( S i c i l i a )  8 3  
Olbia  (Sardegna) 28 
La Maddalena (Sardegna) 11 

I V  Tunis ia  Bizen te  63 Ras J e b e l  
Menzel Bourguiba 42 Grand Tunis  
M e  t l i n e  16  Soliman 

To t a l  1 021 

TOTAL 20NE 8 131 

i nhab i t an t s  x 10 3 



Zone Countty Cities 
1 

V Albania Durres 57 Vlore 
Kava j a 17 

Total 125 

V Italy Brindisi 8 6 
Ostuni 32 
San Pietro Vernotico 15 
Carovigno 13 
Fasano 35 
Monopoli 4 2 
Polignano a Mare 14 
Mola di Bari 25 
Bar i 380 
Giovinazzo 19 
Molf etta 65 
Bisceglie 46 
Trani 4 1 
Bar le t ta 78 
Margherita di Savoia 12 
Manfredonia 52 
Vieste 12 
Sannicandro Garganico 19 
Termoli 19 
Vasto 2 7 
Or tona 2 2 
Francavilla a1 Mare 14 
Pescara 134 
Montesilvano 22 
Roseto degli Abruzzi 20 
Giulianova 22 
San Benedetto del 
Tronto 4 5 

Grottammare 10 
Fermo 35 
Porto san Giorgio 15 

Total 2 984 

Sant'Elpidio a Mare 15 
Porto Sant'Elpidio 19 , 
Civitanova Marche 35 
Potenza Picena 12 
Ancona 107 
Falconara Marittima 2 6 
Senigallia 40 
Fano 5 1 
Pesaro 8 9 
Riccione 31 
Cattolica 16 
Rimini 125 
Bellaria-igea Marina 12 
Savignano sul Rubicone 12 
Cesenatico 20 
Cervia 2 5 
Ravenna 138 
Comacchio 2 1 
Porto Tolle 10 
Chioggia 53 
Venezia 365 
San Michele a1 Taglia- 
mento 12 

Iesola 2 2 
Eraclea 11 
Caorle 11 
Latisana 10 
Grado 10 
Monfalcone 3 1 
Muggia 14 
Trieste 270 

V Yugoslavia Pula 70 Split 184 
Rijeka 132 Dubrovnik 20 ' 
Zadar 70 Hercegnovi 20 
Sibenik 20 

Total 516 

V TOTAL ZONE 3 625 

inhabitants x lo3 



Zone Country C i t i e s  1 
- 

V I Greece Kerkyra (Corf u) 29 Amalias 1 4  
Preveza 11 Pyrgos 21 
Mesolongion 12 Kalamata 3  9  
P a t r a s ,  P a t r a i  121  

T o t a l  247 

V I  I t a l y  Pachino ( S i c i l i a )  21  
Noto ( S i c i l i a )  2  5 
Avola ( S i c i l i a )  30 
S i r a c u s a  ( S i c i l i a )  119 
Augusta ( S i c i l i a )  3  7  
C a t a n i a  ( S i c i l i a )  399 
A c i r e a l e  ( S i c i l i a )  49 
Aci C a s t e l l o  

( S i c i l i a )  1 2  
Ripos t o  ( S i c i l i a )  1 3  
Taormina ( S i c  i l i a )  1 0  
Reggio d i  C a l a b r i a  177 
L o c r i  12 
S ide rno  16 
Caulonia  10 
Ca t a n z a r o  9  1 
Cut ro  1 5  
I s o l a  d i  Capo Rizzu to  11 

T o t a l  1 636 

Crotone 
C i r o  Marina 
Rossano 
C o r i g l i a n a  Calabro 
Cassano a110 J o n i o  
Bernalda 
P o l i c a r o  
Cas t e l l a n e t a  
Massaf r a  
Taran to  
Pa lag iano  
Sava 
Mandur i a  
Nardo 
Gala t o n e  
G a l l i p o l i  
T r i c a s e  

V I TOTAL 'ZONE 1 883 

V I I  I t a l y  V a l d e r i c e  ( S i c i l i a )  
Mazara d e l  Val10 

( S i c i l i a )  
Campobello d i  Mazara 

( S i c i l i a )  
C a s t e l v e t r a n o  

( S i c i l i a )  
Menfi ( S i c i l i a )  
Sc iacca  ( S i c i l i a )  
R ibe ra  ( S i c i l i a )  
P o r t o  Empedocle 

( S i c i l i a )  
Agrigento  ( S i c i l i a )  
Palma d i  Montechiaro 

( S i c i l i a )  
T o t a l  597 

L i c a t a  ( S i c i l i a )  
Gela ( S i c i l i a )  
V i t t o r i a  ( S i c i l i a )  
Comiso ( S i c i l i a )  
Ragusa ( S i c i l i a )  
Modica ( S i c i l i a )  
S c i c l i  ( S i c i l i a )  
P o z z a l l o  ( S i c i l i a )  
I s p i c a  ( S i c i l i a )  

x 
i n h a b i t a n t s  x 103 



Zone Fountry - Cities 
1 

V I I  Libyan Arab 
Jamahiriya 

To t a l  

V I I  Malta 

To t a l  

V I I  Tunis ia  

To t a l  

V I  I TOTAL $ONE 

Zwara, Zuwara, Zuara 25 
Sabratha 40 
Sorman 30 
Az-Zawijah, Zawia 8 3 
Janzour ,  Zanzur 30 
T r i p o l i ,  Tarabulus 

el-Gharb 67 0 
Taj urah,  Ta joora  20 

Ga rabu l l i ,  Garaet  
e l  Garabul l i  20 

A 1  Khums, Horns 30 
Z l i t a n  40 
Misratah,  Misurata 139 , 
S u r t ,  S i r t e  14 . 
Ajedabia,  Ajdabiyah 5 5 
Benghazi 400 

V a l l e t t a  
Sliema 
Msida 
Hamrun 
Paola  

14 B i rk i rka r a  
20 Qonni 
12  Zej tun 
14 Rabat 
11 

Kel ib ia  
Menzel Temime 
Korba 
Dar Chaabane 
Nabeul 
Hammame t 
Hamam Soussa 
Sousse 
Monastir 
Moknine 

Teboulba 
Sayda, Lamta, 
Ksar H e l l a l  
Mahdia 
Chebba 
Ksour Essef 
Sfax 
Gabes 
Houmt Souk 
Za rz i s  

14 
Bouhjar 12 

19  
22 
11 
15 

171  
41 
16 
14 

V I I I  Greece Argos 19  
Kor i n thos  2 1 
Megara 17 
Elef sis 19  
Salamis 18  
Athens (and P i raeus)  2540 
Chalkis  3 6 
Lamia 38 
Vo l o  s 51  
Kate r ine  3 1 

To ta l  3 643 

Thessalonike 557 
Kavala 4 6 
Alexandroupolis 23 - -  
My t i l e n e  (Lesvos) 2 3 
Chios (Chios) 24 
Hermoupolis (Kykladhes) 14 , 
Rodos, Rhodes (Rodos) 32 
Herakleion (Krete) 78 
Re thymnon (Kre t e )  15  
Chania (Krete) 4 1 

inhab i t an t s  x 10  3 



Zone - Country C i t i e s  1 

V I I I  Turkey Mannaris 
Bodrun 
Cesme 
Ismir  

Tota l  941 

6 D i k i l i  
8 Ayvalik 
5 Burhaniye 

858 Edremit 

I X  Cyprus 

Tota l  

Famagus t a  65 Limassol 
Larnaca 35 Paphos 

185 

IX Lebanon 

Tota l  

T r i p o l i  Tarabulus 
esh-Sham 175 

175 

IX . Syr ia  

Tota l  

El  Ladhiqiya Baniyas 
(Lat tak ia)  200 Tartus 

Djableh ( Jeb le)  40 
318 

Turkey 

. 
Tota l  

Iskenderun 103 Anamur 
Samandagi 2 3  Alanya 
Hatay, DSrtyol-Payas 124 Manavgat 
Mersin 152 Antalya 
Erdemli 19 Fethiye 
D i l l  fke  19 

64 2 

- IX TOXAL ZONE 1 320 

inhab i t an t s  x 10 3 



Zone - Country 

x Egypt 

Cities 
1 

Esbat Elborg, El Burg 27? Ballim 18 
Alexandria 2 397 Ras El Bar(tour1st place)5 
Abu Qir 25 Damietta, Dumyat 103 
Rosetta, Rashid 37 Port Said, Bur Said 310 
Gamassa (tourist place) Port Fouad 25 

X Israel 

Total 2 947 

Rafah (adm) 
Khan Yunis (adm) 
Deir el-Balah (adm) 
Gaza (adm) 
Ashkelon 
Ashdod 
Bat Yam 
Tel-Aviv 

Total 1 332 

Jaffa, Yaffa 
Ramat Gan 
Herzllya 
Netanya 
Hadera 
Haif a 
Akko, Acre 
Nahariya 

X Lebanon Sour, Tyre 20 Beirut 
Saida, Sidon 25 

Total 984 

X Libyan Arab Jamahiriva Derna, Darnah, Darna 55 Tobruk, Tubruq 70 
Total 125 

X TO'ULZONE 5 3 8 8  

inhabitants x 10 
3 



DISTRIBUTION OF RESIDENT POPULATIONS ALONG THE MEDITERRANEAN COASTLINE 



Petroleum Terminals 
and Refineries 

LOCATION OF MAJOR INDUSTRIAL AREAS ALONG THE MEDITERRANEAN COASTLINE 





P e s t i c i d e  C o n s u m ~ t i o n  by A B r i e u l t u r e  i n  t h e  Hediterrani 'an Watershed 
(excluding Albania. A l g e r i a .  France, Malta. Monaco. Morocco. Yugoslavia. 5 r e g i o n s  of l t a l  1 

Kind of P e s t i c i d e  r-- Consumption ( t  a c t i v e  i n g r e d i e n t  per  year)  
$s t imate i  

a r e a  
t r e a t e d  
(lo3km2) 

- 
Lebanon 
(1973) - 

709.1 

35.: 

35.3 

67 .O 

67.0 

480.0 

- 

A n " "  

126.8 

1279.1 

34.0 

1245.1 

36.6 

36.6 

71.4 

- 
I s r a e l  
(1974) - 
816.3 

132.3 

10.3  

25.0 

0 .8  

96 .5  

473.0 

80.0 

60.0  

150.0 

183 .O 

211.0 

2265.6 

828.0 

0.1 

292.5 

1145.0 

1970.3 

140.0 

72.0 

38.8 
29.2 
4.0 

1758.3 

873.0 

I t a l y  
(1975 

- 
Libya 
(1974) - 
257.0 

5.8 

1.7 

2.0 

2.1 

0 .4  

0.4 

221.8 

3 .1  

40.3 

178.4 

29 .O 

207.9 

25.1 

0 .1  

38.4 

144.3 

40.9 

37.5 

37.5 

3.4 

37.2 

- 
543 .o 

- 
S y r i a  
(1976 

- 
T o t a l  

- 
3'3683.1 

5684.1 

l97O.t 

1943. I 

291. I 

1444.1 

35.J 

4061.4 

3625.6 
368.8 

67.0 

15432.9 

2984.8 

1764.5 

1361.9 

8841.7 

480.0 

14505.1 

87988.3 

34379.2 

9.9 

20962.1 

32637.1 

10130.3 

154.9 

1990.2 

1682.7 
~ 8 3 . 5  

5.7 
18.3 

7948.6 

36.6 

14670.6 

- 
52272.9 

- 

Spain' 
(1976 

Turkey 
(1976) - 
3377.5 

1266.8 

864.1 

163.0 

81.2 

158.5 

258.1 

247.5 
10.6 

1638.0 

7.8 

65.3 

50.9 

1514.0 

214.6 

15441.3 

2186.9 

4.7 

614.8 

12634.9 

581.2 

314.2 

314.2 

267.0 

2397.7 

21797.7 

. INSECTICIDES 

1 .  k e a n o c h l o r i n e  

1 . 1  DDT and r e l a t e d  
compounds 

1 .2  BHC and 1 indane 

1 . 3  Cyclodianes(a1dr in .  

1.4 Other  o r g a n o c h l o r i n e  1 c m p o u d s  

I 1.5  Unspeci f ied  organo- 
c h l o r i n e  compounds 

2. Carbamates 

2.1 Carbaryl  

1 . 3  Unspeci f ied  carbarnaces 

. Organopbo8phorus 
compounds 

.1  P a r a t h i o n  

3.4 Other  organa  - 
phosphorus compounds 

3 . 5  Unspeci f ied  organo- I phosphorus compounds 

14. 
Other i n ~ e c t i c i d e s  

B. FTOGICIDES 

1. Copper compounds 

2. Mercury compounds 

3 .  Di th iocarbamates  

4. Other f u n g i c i d e s 1  

5 .  Unspeci f ied  f u n g i c i d e s  

C. HERBICIDES 

1 .  Arsenic  compounds 

2. Phenoxy compounds 

2.1 2.4 - D 
2.2 HCPA 
2 . 3  2.4.5-T 
2.4 Other phenoxy compound 

I 3. Other  h e r b i c i d e s  

4. Unspeci f ied  h e r b i c i d e s  

D ALL OTHER PESTICIDES 
I 

TOTAL 1 

except  Piemonte, V a l l e  d W A o s t a ,  Lombardia, T r e n t i o o  A l t o  
Adige and Umbrian r e g i o n s  
Medi ter ranean watershed only  

p r i n c i p a l l y  su lphur  

a p p l i e d  t o  non-cul t iva ted  a r e a s  such a s  highways and r a i l w a y  
right-of-ways 



L i s t  of r i v e r s  included i n  the po l l u t i on  source inventory  

Sea a r ea  3 Country Drainage 
a r ea  

l 0 3 d  

Remarks 
m = 

monitored 

m 

River Flow 

m3/s Name 

Guadalhorce 
Laou 
Riss  
Nekor 
Moulouya 
Martel e t  a l .  

Alboran Spain 
Morocco 

Tota l  

North Western Spain 

France 

I t a l y  

Jucar  
Tur i a  
Mijares 
Ebr o 
Llobregat 
Besos 
Todera 
Ter 
Fluvia 

Tedr 
Tet 
Aud e 
Orb 
H6raul t 
Rh6ne 
Argens 
Var 

Arno 

Total  

South Western Spain 
Algeria  

I t a l y  

Segura 
Macta 
Chel iff  
Mazafran 
soummam 
Seybouse 

Ti rso  

Tota l  



River  

- 

-. 

-- 

- 
- 

- 

Sea a r e a  
Remarks 
m = 

monitored 

- 

Country 

- 
Drainage 

a r e a  
l03fm2 

- 

L7- 

Tunis ia  

- 
Ombrone 
Tevere 
Vol tu ruo  

Medjerdah 

Tyrrhenian 

To ta l  

- 
Ofauto 
Bi fe ruo  
Pesca ra  
Tronto 
Metauro 
Reno 
Po 
Ad i g e  
Brenta 
P iave  
Tag 1 iamen t o  

A d r i a t i c  I t a l y  

Yugoslavia 

Albania  

Zrman j a 
Krka 
C e t i n a  
Neretva 

D r  i n i  
Semani 
VjOse - 

- 

- 

P i n i o s  102 
Aliakmon 133 
Ax i o s  163 
Strimon I l l  
Nes t o s  100 
Evros 311 

Buyuk Menderes 100 

1020 

c e n t r a l  

legean 

T o t a l  

- 
- 

- 

Greece 

Turkey 

T o t a l  

Akhelos 
I 

Ion ian  Greece 

I t a l y  

-i 
Basento 4 
no r i v e r s  I 



Sea a r e a  Country 

Turkey 

Cyprus 

Tota l  

I s r a e l  

Egypt 

To t a l  

No 

IX 

X 

Name 

North Levant i n  

South Levant i n  

River 

Manavgat 
Seyhan 
Ceyhan 

Vas s i l i kos  

Kishon 
Hadera 

Ni le  

Flow 

m 3 / s  

129 
188 
230 

0.12 

547 

0.46 
0.56 

500 

- 500 

Drainage 
a r e a  

l o b 2  

0.93 
20.45 

19.8 

0.15 

0.68 
0.52 

2960 

Remarks 
m = 

monitored 

m 

m 
m 





Country Name 

FRANCE Marcoule 

G 2-3 

UP-1 

Cadarache 

Raposodie 

Bugey 1 

P hen ix 

Bugey 2 

Bugey 3 

Bugey 4 

Bugey 5 

List of nuclear installations in operation or under construction 
by country and year of commissioning 

Location 

Rhone 

Rhone 

Rhone 

DuranceIRhone 

DuranceIRhone 

Rhone 

Rhone 

Rhone 

Rhone 

Rhone 

Rhone 

Tricastin 1 Rhone 

Tricaqtin 2 Rhone 

Tricastin 3 Rhone 

Tricastin 4 Rhone 

Eurod if Rhone 

Distance from sea, km 

90 

90 

90 

100 

100 

3 50 

90 

3 50 

3 50 

3 50 

3 50 

150 

150 

1 50 

150 

150 

2YE 

res. center 

GCR 

reproc 

res. center 

FBR 

GCR 

FBR 

' PWR 

PWR 

PWR 

PWR 

PWR 

PWR 

PMR 

PWR 

enrichm. plant 

Nominal - 
Size MWe 

- 

80 

- 

15 

560 

250 

925 

925 

905 

905 

905 

905 

905 

905 

Date of Commissioning 

1958 

1960 

1966 

1966 

1967 

1972 

1974 

1977 

1977 

1978 

1978 

1979 

1979 

1980 

1980 



01 
u 
a 
0 

! 
4 
PL, 

1-1 
H 
1-1 







Annex I1  
Est imated annual  p o l l u t i o n  loads  of t h e  r e g i o n a l  
Medi terranean s e a  a r e a s  : 

p o l l u t i o n  
s o u r c e  
\ 

P o l l u t a n t  \ 
1. Volume: 

T o t a l  d i s c h a r g e  l ~ ^ n ^ / a  

1. Organic  m a t t e r :  

BOD x 103 

CUD 103 

3 .  N u t r i e n t s :  

P ~ O S ~ ~ O ~ ~ U S  103 

Ni t rogen lo3 

Â¥> S p e c i f i c  o r g a n i c s :  

D e t e r g e n t s  

Phenols  

Mineral  o i l  

i. Metals :  

Mercury 

Lead 

Chromium 

Zinc 

3 .  Suspended IiidtLer: 

TSS x 103 

1 .  P e s t i c i d e s :  

Organochlor i i ies  

3. R a d i o a c t i v i t v :  

T r i t i u m  C i / a  

Other r ad io -  
nuc l  i d e s  L i l a  

Est imated loads  of r e g i o n  I 

o r i g i n a t i n g  i n  c o a s t a l  zone 

Domestic I n d u s t r i a l  A g r i c u l  t u r a  

c a r r i e d  

by 
R i v e r s  TOTAL - 

t / a  

Legend: - c o n t r i b u t i o n s  from t h i s  s o u r c e  n e g l i g i b l e  
(-) i n s u f f i c i e n t  d a t a  base  f o r  e s t i m a t e  
-* i nc luded  i n  r i v e r  a s sessment  



Estimated annual po l lu t i on  loads of t h e  reg ional  
Mediterranean sea a r ea s  : 

Estimated loads of region I1 

1. Volume: 

To ta l  d i scharge  l ~ % d / a  

2. Organic mat te r :  

BOD x 103 

1 COD 103 I 
3. Nu t r i en t s :  

Phosphorous x 103 

Nitrogen lo3 I 
6. Spec i f i c  organics :  

Detergents  

o r i g i n a t i n g  i n  c o a s t a l  zone 

Phenols 

Mineral o i  1 

5. Metals: 

Mercury 

Lead 

\ 
Chromium 

Zinc 

. Suspended matter: 

TSS x 103 

I 7.  P e s t i c i d e s :  

1 Organochlorines I 
8. Radioac t iv i ty :  

Tr i t ium Ci / a  

1 Other radio-  
nuc l ides  c i /a  I 

Domestic I n d u s t r i a l  Agr icu l tura l  

c a r r i e d  
by 

Rivers  TOTAL 

Legend: - con t r ibu t ions  from t h i s  source n e g l i g i b l e  
(-) i n s u f f i c i e n t  da ta  base f o r  es t imate  
-* included i n  r i v e r  assessment 



Est imated annual  p o l l u t i o n  loads  of t h e  r e g i o n a l  
Medi terranean s e a  a r e a s :  

1. Volume: I - 
I 1 T o t a l  d i s c h a r g e  l o w l a  

2 .  Organic m a t t e r :  

1 BOD x 103 

COD 103 

3. N u t r i e n t s :  

Phosphorous x 103 

Ni t rogen lo3 
6.  S p e c i f i c  o r g a n i c s :  

D e t e r g e n t s  

Phenols  

Mineral  o i l  

5. Meta l s :  

Mercury 

Lead 

Chromium 

Zinc 

6.  Suspended m a t t e r  : 

TSS x 103 

7. P e s t i c i d e s :  

Organocti lor i n e s  

8. R a d i o a c t i v i t y :  

T r i t i u m  C i / a  

Other  r ad io -  
n u c l i d e s  C i /a  

Est imated loads  of r e g i o n  I11 

o r i g i n a t i n g  i n  c o a s t a l  zone 

Domestic I n d u s t r i a l  A g r i c u l t u r a l  

c a r r i e d  
by 

R i v e r s  TOTAL 

t / a  

3 850 

114 

349 

8 .3  

27.7 

1 820 

600 

600 

2.7 

121 

122 

690 

(-1 

10.4 

- 

- 

Legend: - c o n t r i b u t i o n s  from t h i s  s o u r c e  n e g l i g i b l e  
(-) i n s u f f i c i e n t  d a t a  b a s e  f o r  e s t i m a t e  
-* i nc luded  i n  r i v e r  a s sessment  



Est imated annual  p o l l u t i o n  loads  of t h e  r e g i o n a l  
Medi terranean s e a  a r e a s :  

Estimated loads  of r e g i o n  I V  

p o l l u t i o n  

P o l l u t a n t  

! 
\ 

11. Volume: 
, - 

T o t a l  d i s c h a r g e  lo6n13/a 

2 .  Organic  m a t t e r :  
I 
1 BOD x 103 
# 

COD 103 
i 
3 .  N u t r i e n t s :  
1 

Phosphorous x 103 

1 Nitrogen lo3 

io. S p e c i f i c  u r g d n i c s :  

i D e t e r g e n t s  

I 
1 Mineral  o i l  
I 

15. Metals :  
I - I Mercury 

I Lead 

Chromium 

Zinc 

. Suspended mat te r :  

! TSS x 

7 .  P e s t i c i d e s :  

1 Organoch lo r ines  

8 .  R a d i o a c t i v i t y :  

1 T r i t i u m  
I 

C i / a  

' Other  r ad io -  

I n u c l i d e s  C i / a  

o r i g i n a t i n g  i n  c o a s t a l  zone 

Domestic 
-- 

I n d u s t r i a l  A g r i c u l t u r a l  

c a r r i e d  

by 
R i v e r s  TOTAL 

t / a  

Legend: - c o n t r i b u t i o n s  from t h i s  s o u r c e  n e g l i g i b l e  
(-) i n s u f f i c i e n t  d a t a  b a s e  f o r  e s t i m a t e  
-* i nc luded  i n  r i v e r  a s sessment  



Est imated  annua l  p o l l u t i o n  l o a d s  of t h e  r e g i o n a l  
Med i t e r r anean  s e a  a r e a s :  

I 
p o l l u t i o n  
s o u r c e  

1. Volume: 

T o t a l  d i s c h a r g e  106m3/a i 
2 .  Organic  m a t t e r :  

x 103 

COD 103 

' Ni t rogen  I 
6. S p e c i f i c  o r g a n i c s ;  

D e t e r g e n t s  

Pheno l s  

1 Minera l  o i l  

5. Me ta l s :  1 G ; y  

1 Lead 

I Chromium 

1 Zinc  

6. Suspended n idcter :  

TSS x lo3 
7 .  P e s t i c i d e s :  

O r g a n o c h l o r i n e s  
* .  

8. R a d i o a c t i v i t y :  

T r i t i u m  C i / a  

O t h e r  r a d i o -  
n u c l i d e s  C i / a  

Es t imated  l o a d s  of r e g i o n  V 

o r i g i n a t i n g  i n  c o a s t a l  zone 

Domes t i c  I n d u s t r i a l  A g r i c u l t u r a l  

c a r r i e d  

by 
R i v e r s  - 

t la  - 
io 000 

560 

9 40 

7 9  

250 

14 000 

35C 

(-) 

4C 

1 30C 

8 2 

7 900 

(-1 

14 .O 

1 060 

6 
- 

- - 

TOTAL 

Legend: - c o n t r i b u t i o n s  from t h i s  s o u r c e  n e g l i g i b l e  
(-) i n s u f f i c i e n t  d a t a  b a s e  f o r  e s t i m a t e  
-* i n c l u d e d  i n  r ive r  a s s e s s m e n t  



Estimated annual p o l l u t i o n  loads of t he  reg iona l  
Mediterranean s e a  a r ea s :  

Estimated loads of reg ion  V I  

\ p o l l u t i o n  
source 

I 
1 .  Volume: 
i - 

Tota l  d i s cha rge  l ~ % d / a  
I 

2 .  Organic mat te r :  

1 BOD 103 

COD 103 

13. 
Nutr ien ts :  

Phosphorous x 103 

Nitrogen 103 

16. S p e c i f i c  o rganics :  

Detergents  

1 Phenols 
i 
1 Mineral o i l  

5. Metals:  I - 
1 Mercury ' Lead 

Chromium 
I 1 Zinc 

6. Suspended mat te r :  

x 103 

7. P e s t i c i d e s :  

OrgÃ§nochlo i n e s  
I 

18. Rad ioac t i v i t y :  

! Tri t ium a / a  
I 
1 Other radio-  
I nuc l ide s  
I 

Ci/a  

- -  - -~ 

o r i g i n a t i n g  i n  c o a s t a l  zone 

Domestic I n d u s t r i a l  
- 

Agr i cu l t u r a l  

c a r r i e d  

by 
Rivers  TOTAL 

Legend: - con t r i bu t i ons  from t h i s  source n e g l i g i b l e  
(-) i n s u f f i c i e n t  d a t a  base for estimate 
-* included i n  r i v e r  assessment 



Estimated annual po l lu t ion  loads of the  regional  
- -  - . 
Mediterranean sea areas :  

Estimated loads of region VII 

po l lu t ion  
source 

o l l u t a u t  

. Volume: 

Tota l  discharge 1 0 W a  

. Organic matter :  

BOD x 103 

COD x lo3 

. Nutrients:  

Phosphorous x 103 

Nitrogen lo3 
. Speci f ic  organics: 

Detergents 

Phenols 

Mineral o i l  

. Metals: 

Mercury 

Lead 

Chromium 

Zinc 

. Suspended matter :  

TSS x 103 

. Pes t i c ides :  

Organochlorines 

, Radioact iv i ty :  

Tri t ium Gila 

Other radio- 
nucl ides  C i /a 

o r ig ina t ing  i n  c o a s t a l  zone 

I n d u s t r i a l  Agricul tural  

car  r id 
by 

 river^ TOTAL 

t / a  

5 300 

67.4 

275 

6.7 

19.7 

1 210 

1 120 

41 000 

1.7 

9 8 

54 

467 

(-1 

2.9 

- 

- 

Legend: - cont r ibut ions  from t h i s  source neg l ig ib l e  
(-) i n s u f f i c i e n t  da ta  base f o r  es t imate  
-* included i n  r i v e r  assessment 



Estimated annual  p o l l u t i o n  loads  of t h e  r e g i o n a l  
Medi terranean sea  a r e a s :  

Estimated loads  of r e g i o n  V I I I  

p o l l u t i o n  

I 

I 
' P o l l u t a n t  

I 
1. Volume: i - 

' T o t a l  d i s c h a r g e  106In31a 

2 .  Organic m a t t e r :  
I , BOD x 103 

I COD 103 
I 
' 3 .  N u t r i e n t s :  

~iiosplioroui,  x IU-* 

' Nitrogen l o 3  

16. S p e c i f i c  o r g a n i c s :  
I 

1 Detergen t s  

1 Phenols 

1 Mineral o i l  

15. Metals :  
' 

Mercury 

' Lead 
I 

Chromium 

: Zinc 

ib. Suspended luatter: 

TSS x l u 3  

I?. P e s t i c i d e s :  

Urganochlorii ies 

d .  K a d i o a c t i v i t y :  

1 Tr i t ium L i l a  

, e t h e r  r ad io -  
n u c l i d e s  C i / d  

I 

o r i g i n a t i n g  i n  c o a s t a l  zone 

I n d u s t r i a l  A g r i c u l t u r a l  

c a r r i e d  
by 

R i v e r s  TOTAL 

Legend: - c o n t r i b u t i o n s  f r o m  t h i s  source  n e g l i g i b l e  
(-) i n s u f f i c i e n t  d a t a  base  f o r  e s t i m a t e  
-* included ir r i v e r  assessment  



Estimated annual po l l u t i on  loads of t he  reg iona l  
Mediterranean sea a reas :  

Estimated loads of reg ion  I X  

p o l l u t i o n  

Po l lu t an t  

! 
11. Volume: 

To ta l  d i scharge  1 0 h 3 / a  

12. Organic matter :  
I 

! BOD 103 

3 .  Nut r ien ts :  

1 Phosphorous x 103 

Spec i f i c  o rganics :  

Detergents  

1 Phenols 

15. Metals: 

} Mercury 

! Lead 

1 Chromium 
1 

1 Zinc 

6. Suspended f f i a ~ t e r :  

TSS x 103 

17. P e s t i c i d e s :  

18. Radioac t iv i ty :  

' Tri t ium C i / a  

Other radio-  
nuc l ides  Ci /a  

I 

-- - 

o r i g i n a t i n g  i n  c o a s t a l  zone 

Domestic I n d u s t r i a l  
-- 

Agricu l tura l  

c a r r i e d  

by 
Rivers  

Legend: - con t r i bu t i ons  from t h i s  source n e g l i g i b l e  
(-) i n s u f f i c i e n t  da t a  base f o r  e s t ima te  
-* included i n  r i v e r  assessment 

TOTAL 

25 000 

133 

513 

19 

Â¥ 

i 



Est imated annua l  p o l l u t i o n  loads  of t h e  r e g i o n a l  
Medi terranean s e a  a r e a s  : 

Est imated l o a d s  of r e g i o n  X 

p o l l u t i o n  

' P o l l u t a n t  

1. Volume: 

T o t a l  d i s c h a r g e  l 0 6 ^ / a  

?. Organic  m a t t e r :  

BOD x 103 

CUD 103 

3. N u t r i e n t s :  

Phosphorous 103 

Nitrogen l o 3  

b. S p e c i f i c  o r g a n i c s :  

D e t e r g e n t s  

Phenols  

Mineral  o i l  

5. Meta l s :  

Mercury 

Lead 

Chromium 

Zinc 

6 .  Suspended m a t t e r :  

TSS x l o3  

7 .  P e s t i c i d e s :  

Organoch lo r ines  

8 .  R a d i o a c t i v i t y :  

T r i t i u m  C i l a  

Other  r a d i o -  
n u c l i d e s  C i l a  

o r i g i n a t i n g  i n  c o a s t a l  zone 

Domestic I n d u s t r i a l  A g r i c u l t u r a l  

c a r r i e d  

by 
R i v e r s  

1 

9 8 

54 

48 

88 

6  5 

5 4 

16 

82 

5 2 

3 5 

6 6 

LOO 

Legend: - c o n t r i b u t i o n s  from t h i s  s o u r c e  n e g l i g i b l e  
(-1 i n s u f f i c i e n t  d a t a  base  for e s t i m a t e  
- *  included i n  r i v e r  a s sessment  
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ANNEX IV: WASTE DISPOSAL AND MANAGEMENT PRACTICES: 

Review of Country Situations 

Albania 

No information is available about the practices in this country. 

Â Algeria 

A draft ordinance on the management of water resources including their protection against 
pollution has been under consideration. It is understood that a new Ministry of Environment, 
Water and Soil Preservation has just been established. There is legislation for the control 
of pesticides. 

Cyprus 

There is no separate legislation concerned with the control of water pollution. There 
is legislative provision for the protection of the foreshore, fisheries and inland water 
supplies. Mine wastes are also controlled. Sewage boards have been established for certain 
of the larger towns and sewer construction has been planned and in one or two instances 
commenced. 

There is a comprehensive law of 1962 on the discharge of liquid wastes augmented by 
regulations decreed in 1967. 

Receiving waters are classified, according to detailed criteria, into three groups the 
sea being included in class C. Wastes are divided into two categories. Detailed standards 
are laid down for permitted discharges into each class of water. The requirements for dis- 
charges into class C are of a more general character requiring that they do not adversely 
affect beaches, marine installation, shellfish breeding areas or fish or other aquatic organ- 
isms. 

The responsibility for implementing the law rests with the local authorities, e.g. the 
sewage and health authorities of the Governates. There is a Higher Commission on Water 
within the Ministry of Health. 

The regulations have been vigorously applied within the area of the Nile Delta which in 
consequence has remained relatively unpolluted. 

France 

For a long time France has had legislation to control water pollution. The legislation 
in force is comprehensive and takes the unity of the water cycle into account. It is based 

I 

on the Law of 16 December 1964 which introduces a policy of quality objectives for the various 
watercourses and lays down regulations for the composition of all wastes discharged into the 
aquatic media. Under this Law, such discharges are subject to permits consistent with the 

I quality objectives assigned to the receiving media. The ministry responsible for the 
environment implements this legislation and coordinates the work of the chief technical 



m i n i s t r i e s  w i t h  r e s p o n s i b i l i t i e s  f o r  t h e  h a r n e s s i n g  o r  u s e  of wa te r  r e s o u r c e s .  I t  a l s o  
s u p e r v i s e s  t h e  s i x  r i v e r  b a s i n  f i n a n c i n g  a g e n c i e s  s e t  up i n  F rance  i n  1968. These a g e n c i e s  
levy f e e s  on a l l  d i s c h a r g e s  i n t o  and o f f t a k e s  from f r e s h  wa te r  s o u r c e s  and t h e  s e a  by l o c a l  
communities and i n d u s t r y .  The income from t h e s e  f e e s  i s  d i s t r u b u t e d  by t h e  a g e n c i e s  i n  t h e  
form of s u b s i d i e s ,  advances and l o a n s  t o  communities and i n d u s t r i e s  which o p e r a t e  i n s t a l l a t i o n s  
t o  sa feguard  t h e  q u a l i t y  o r  q u a n t i t y  of water  r e s o u r c e s .  

Greece 

h e r e  a r e  a  s e r i e s  of h e a l t h  d e c r e e s  cover ing  wa te r  p o l l u t i o n  i n  which s e a  wa te r  q u a l i t y  
i s  c l a s s i f i e d  accord ing  t o  use  and r e g u l a t i o n s  a r e  l a i d  down f o r  sewage d i s c h a r g e s .  The 
M i n i s t r y  of S o c i a l  A f f a i r s  is concerned w i t h  t h e  implementa t ion of t h e s e  d e c r e e s  b u t  s e v e r a l  
e t h e r  m i n i s t r i e s  have a c t i v e  i n t e r e s t s  i n  t h e  v a r i o u s  u s e s  of w a t e r .  Recen t ly  j o i n t  
m i n i s t e r i a l  and i n t e r - d e p a r t m e n t a l  committees t o  c o o r d i a n t e  a l l  environmenta l  p r o t e c t i o n  
a c t i v i t i e s  have been e s t a b l i s h e d  w i t h  a  s e p a r a t e  s e c r e t a r i a t  r e s p o n s i b l e  t o  t h e  M i n i s t e r  of 
Coord ina t ion  and Planning.  A new law f o r  t h e  p r o t e c t i o n t o f  t h e  mar ine  environment has  been 
enacted  g i v i n g  a u t h o r i t y  t o  t n e  M i n i s t r y  of Merchant Marine t o  c o n t r o l  t h e  d i s c h a r g e s  of any 
kind of was te s  from c o a s t a l  i n s t a l l a t i o n s .  I t  f o r e s e e s  and r e q u i r e s  t h e  c o n s t r u c t i o n  of 
adequa te  r e c e p t i o n  f a c i l i t i e s  a t  ha rbours  and r e f i n e r i e s .  F i n e s  may b e  imposed i n  c a s e s  of 
p o l l u t i o n  from bo th  v e s s e l s  and c o a s t a l  i n s t a l l a t i o n s .  A new sewerage scheme f o r  Athens i s  
i n  p r o g r e s s  and p roposa l s  f o r  sewerage and t r e a t m e n t  a t  T h e s s a l o n i k i  and Volos a r e  w e l l  
advanced . 

I s r a e l  

L e g i s l a t i o n  concerning s e a  p o l l u t i o n  i s  d i s t r i b u t e d  among a  number of d i f f e r e n t  laws and 
t h e i r  e x e c u t i o n  i s  s i m i l a r l y  t h e  r e s p o n s i b i l i t y  of v a r i o u s  m i n i s t r i e s .  The Water Law a s s i g n s  
t o  t h e  h a t e r  commissioner w i t h i n  t h e  Department of A g r i c u l t u r e  a  wide r ange  of r e s p o n s i b i l i -  
t i e s  r e g a r d i n g  t h e  management of d i s c h a r g e s  and e f f l u e n t s .  There  a r e  o t h e r  laws of r e l e v a n c e  
t o  mar ine  p i l l u t i o n .  The O i l  i n  Navigable Water Ordinance  f o r b i d s  t h e  d i s c h a r g e  of o i l  from 
land  and v e s s e l s  i n t o  the  t e r r i t o r i a l  w a t e r s  of t h e  c o u n t r y .  The Na t iona l  Pa rks  and Nature  
Reserve Law s e t s  up t h e  l e g a l  mechanism f o r  d e s i g n a t i n g  pa rks  and n a t u r e  r e s e r v e s  i n c l u d i n g  
marine r e s e r v e s .  Once d e s i g n a t e d ,  t h e  r e g u l a t i o n s  f o r  conduct app ly  i n c l u d i n g  t h e  p r e v e n t i o n  
of p o l l u t i o n .  The P lann ing  and Bu i ld ing  Law r e g u l a t e s  t h e  p h y s i c a l  p l ann ing  and t h e  l i c e n s i n g  
of c o n s t r u c t i o n .  A t e r r i t o r i a l  Waters Committee has been e s t a b l i s h e d  f o r  t h i s  purpose .  Th i s  
committee i s  r e s p o n s i b l e  f o r  i s s u i n g  p e r m i t s  f o r  a l l  i n s t a l l a t i o n s  which d i s c h a r g e  e f f l u e n t s  
i n t o  c o a s t a l  w a t e r s .  I n  a d d i t i o n ,  t h e r e  were r e l e v a n t  a d v i s o r y  bod ies  e s t a b l i s h e d  such a s  t h e  
Panel  of M i n i s t e r i a l  R e p r e s e n t a t i v e s  on Environmental  Q u a l i t y ,  t h e  Na t iona l  Committee f o r  t h e  
P reven t ion  of P o l l u t i o n  of t h e  Sea and t h e  High Committee f o r  Sewage. P r e s e n t  p r o j e c t i o n s  
f o r e s e e  t h e  a lmost  t o t a l  r e u s e  of e f f l u e n t s  f o r  i r r i g a t i o n  r e s u l t i n g  i n  ze ro  d i s c h a r g e  t o  t h e  
s e a .  

I t a l y  

L e g i s l a t i o n  f o r  t h e  c o n t r o l  c f  wa te r  p o l l u t i o n  h a s  been f r agmenta ry  and t h e r e  has  i n  
r e c e n t  y e a r s  been a c t i v e  c o n s i d e r a t i o n  of b o t h  o r g a n i z a t i o n a l  and l e g i s l a t i v e  p r o p o s a l s  
cu lmina t ing  i n  t h e  Law 319 of  1976 f o r  a  comprehensive sys tem of wa te r  q u a l i t y  c o n t r o l .  A 
p o l i c y  of d e c e n t r a l i z a t i o n  has  been adopted w i t h  t h e  c e n t r a l  government r e s p o n s i b l e  f o r  g e n e r a l  
guidance  and n a t i o n a l  c o o r d i n a t i o n  through t h e  medium of a  m i n s i t e r i a l  committee.  The 
r e g i o n a l  g o v e r r z e n t s  a r e  g i v e n  r e s p o n s i b i l i t y  f o r  implementa t ion of t h e  n a t i o n a l  law and t h e  
i n t r o d u c t i o n  of t h e  necessa ry  l o c a l  l e g i s l a t i o n .  At a  lower l e v e l  t h e  p r o v i n c e s  and munici-  
p a l i t i e s  w i l l  u n d e r t a k e  c e r t a i n  of  t h e  d u t i e s  r e q u i r e d  under t h e  law, a c c o r d i n g  t o  t h e i r  
r e s o u r c e s  and a b i l i t i e s .  



Lebanon 

There i s  no up-to-date in fo rmat ion  on t h e  s i t u a t i o n  i n  t h e  Lebanon. 

Libyan Arab Jamahirya 

There i s  l e g i s l a t i o n  f o r  t h e  p r o t e c t i o n  of f r e s h w a t e r  b u t  t h e r e  does  n o t  appear  t o  be  any 
c o n t r o l  of land-based d i s c h a r g e s  t o  t h e  sea .  According t o  r e p o r t s  o i l  p o l l u t i o n  of t h e  s e a  
and c o a s t  i s  a  s e r i o u s  and growing problem. 

Ã 

Malta 

L e g i s l a t i o n  c u r r e n t l y  i n  f o r c e  covers  v a r i o u s  a s p e c t s  of mar ine  p o l l u t i o n ,  i n c l u d i n g  A 

s a n i t a r y  c o n t r o l  over  b a t h i n g  beaches and sea food ,  dumping and d i s p o s a l  of m a t e r i a l s  i n  
harbours ,  and r e g u l a t i o n s  c o n t r o l l i n g  t h e  import ,  s a l e  and u s e  of p e s t i c i d e s .  Comprehensive 
l e g i s l a t i o n  on t h e  p reven t ion  and c o n t r o l  of marine p o l l u t i o n  h a s  r e c e n t l y  been e n a c t e d ,  and 
w i l l  come i n t o  f o r c e  l a t e  i n  1977. Th i s  l e g i s l a t i o n  covers  every a s p e c t  of mar ine  p o l l u t i o n ,  
i n c l u d i n g  c o n t r o l  of d i s c h a r g e s  from land-based sources .  

Monaco 

The l e g i s l a t i o n  f o r  t h e  p r o t e c t i o n  of water  q u a l i t y  i s  of r e c e n t  o r i g i n  and comprehensive.  

Morocco 

A t  p r e s e n t  t h e r e  i s  no up-to-date l e g i s l a t i o n  o r  e x e c u t i v e  arrangements  f o r  c o n t r o l l i n g  
water  p o l l u t i o n .  A n a t i o n a l  committee i s  c o n s i d e r i n g  t h e  q u e s t i o n  of t h e  c o n t r o l  of 
environmental  p o l l u t i o n  and w i l l  be r e p o r t i n g .  

Spain 

The d i v e r s i t y  of l e g i s l a t i o n  on r i v e r  w a t e r s  and s e a  w a t e r  i s  r e f l e c t e d  i n  t h e  l a r g e  
number of agenc ies  r e s p o n s i b l e  f o r  i t s  a p p l i c a t i o n .  

A s p e c i f i c  permit  i s  r e q u i r e d  f o r  any d i s c h a r g e  of p o l l u t a n t s .  The p e r m i s s i b l e  concen- 
t r a t i o n s  have been l i m i t e d  s i n c e  1960 i n  accordance w i t h  t h r e e  d i f f e r e n t  c a t e g o r i e s ,  based on 
t h e  in tended u s e  of t h e  water  downstream from t h e  d i s c h a r g e .  A r e c e n t l y  pub l i shed  d e c r e e  
l a y s  down r e g u l a t i o n s  on t h e  t e c h n i c a l  r equ i rements  f o r  t h e  d i s c h a r g e  of e f f l u e n t  from under- 
s e a  o u t f a l l s  and on t h e  p re t rea tment  r e q u i r e d  t o  make t h i s  form of d i s c h a r g e  a c c e p t a b l e .  

S y r i a  

There a r e  two r e l e v a n t  laws,  one of 1964 p r o t e c t i n g  a q u a t i c  organisms and t h e  o t h e r  of 
1972 concerned w i t h  t h e  p reven t ion  o f  o i l  p o l l u t i o n  i n  mar i t ime  w a t e r s .  I t  a p p e a r s  from 
r e p o r t s  t h a t  s o  f a r  no e f f e c t i v e  enforcement measures have been taken.  

Tun i s i a  
' . 

A comprehensive wa te r  code,  w i t h  r e f e r e n c e s  t o  marine  p o l l u t i o n ,  was in t roduced  i n  1975. 
Besides c o n f e r r i n g  t h e  necessa ry  a u t h o r i t y  f o r  t h e  e x e r c i s e  of c o n t r o 1 , i t  p r o v i d e s  f o r  a  rate 
t o  be l e v i e d  on a l l  d i s c h a r g e s ,  accord ing  t o  t h e  q u a n t i t i e s  of wa te r  consumed and accord ing  t o  
t h e  composi t ion of i n d u s t r i a l  d i s c h a r g e s .  However, t h e  domes t i c  u s e r  i s  exempt from t h i s  
f e e  i f  h i s  water  consumption does  n o t  exceed 40 m3 per  q u a r t e r .  R e s p o n s i b i l i t y  f o r  app ly ing  
t h e  code i s  d iv ided  among s e v e r a l  m i n i s t r i e s .  



Turkey 

The cu r r en t  law is  t h a t  of 1971 on water derived resources which makes re ference  to 
marine waters.  A new Law i s  being d ra f t ed  t o  cover a l l  waters  including the  sea  and provides 
f o r  t h e i r  c l a s s i f i c a t i o n  according t o  use  and s t r i c t  con t ro l  of a l l  po l lu t ing  discharges.  
Respons ib i l i ty  f o r  t he  law w i l l  r e s t  p r inc ipa l ly  with t h e  Ministry of Agr icu l ture  and the  
Ministry of Health w i l l  be concerned with publ ic  hea l th  matters .  

Yugoslavia 

There i s  a Basic Law on Waters of 1965 which is a f ede ra l  enactment. It covers coas t a l  
waters  which a r e ,  i n t e r  a l i a ,  c l a s s i f i e d  according t o  use and qua l i t y .  It includes require- 
ments f o r  t h e  monitoring of a l l  na t i ona l  waters  by the  Hydrometeorological I n s t i t u t e .  The law 
i s  operated by the  water management a u t h o r i t i e s  of the t h r ee  republics .  The republ ics  have 
a measure of autonomy and t h e r e  a r e  d i f f e r ences  i n  t h e i r  l e g a l  and managentent prac t ices .  
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No. 1 UNEP: Achievements and planned development of UNEP's Regional Seas 
Programme and comparable programmes sponsored by other bodies. (1982) 

No. 2 UMIDO/UMEP: Survey of marine pollutants from industrial sources in the 
West and Central African region. (1982) 
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d No. 3 UNESCO/UMEP: River inputs to the West and Central African marine 
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* No. 

No. 

No. 

No. 

No. 

No. 

No. 

No. 

No. 

No. 

Ãˆ0 

No. 

f 1 

No. 

No. 

No. 

No. 

No. 

4 IMCO/UMEP: The status of oil pollution and oil pollution control in 
the West and Central African region. (1982) 

5 IAEA/UNEP: Survey of tar, oil, chlorinated hydrocarbons and trace 
metal pollution in coastal waters of the Sultanate of Oman. (1982) 

6 UN/UMESCO/UMEP: Marine and coastal area development in the East 
African region. (1982) 

7 UMIDO/UirEP: Industrial sources of marine and coastal pollution in the 
East African region. (1982) 

8 FAO/UNEP: Marine pollution in the East African region. (1982) 

9 WHO/UNEP: Public health problems in the coastal zone of the East 
African region. (1982) 

10 IMOIUNEP: Oil pollution control in the Bast African region. (1982) 

11 IUCN/UMEP:Conservation of coastal and marine ecosystems and living 
resources of the East African region. (1982) 

12 UNEP: Environmental problems of the East African region. (1982) 

13 UMEP: Pollution and the marine environment in the Indian Ocean. (1982) 

14 UMKP/CEPAL: Development and environment in the Wider Caribbean 
region: A Synthesis. (1982) 

15 UNEP: Guidelines and principles for the preparation and implementation 
of comprehensive action plans for the protection and development of 
marine and coastal areas of regional seas. (1982) 

16 GESAMP: The health of the oceans. (1982) 

17 UMKP: Regional Seas Programme: Legislative authority. (1985) 

18 UNEP: Regional Seas Programme: Workplan. (1982) 

19 Rev. 2. WEP: UMKP Oceans Programme: Compendium of projects. (1985) 

20 CPPS/IWBP: Action Plan for the protection of the marine environment 
and coastal areas of the South-East Pacific. (1983) 



No. 21 CPPS/UMEP:Sources, levels and effects of marine pollution in the 
South-East Pacific. (1983) (In Spanish only) 

No. 22 Rev. 2 .  UNEP: Regional Seas Programme in Latin America and Wider 
Caribbean. (1985) 

No. 23 FAO/UMESCO/IOC/WHO/WMO/IAEA/UMEP: Co-ordinated Mediterranean 
Pollution Monitoring and Research Programme (MED POL) - Phase I: 
Programme Description. (1983) 
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No. 24 UNEP: Action Plan for the protection and development of the marine % 

and coastal areas of the East Asian region. (1983) 

No. 25 UNEP: Marine pollution. (1983) 

No. 26 UNEP: Action Plan for the Caribbean environment programme. (1983) 

No. 27 UNW: Action Plan for the protection and development of the marine 
environment and coastal areas of the West and Central African region. 
(1983) 

No. 28 UNEP: Long-term programme for pollution monitoring and research in 
the Mediterranean (XED POL) - Phase 11. (1983) 

No. 29 SPC/SPEC/ESCAP/UNEP: Action Plan for managing the natural resources 
and environment of the South Pacific region. (1983) 

No. 30 UMDIESA/UHKP: Ocean energy potential of the West and Central African 
region. (1983) 

No. 31 A. L. DAHL and I .  L. BAUMGART: The state of the environment in the 
South Pacific. (1983) 

No. 32 UMEP/ECE/UMIDO/FAO/UirESCO/WHO/IAKA: Pollutants from land-based 
sources in the Mediterranean. (1984) 

No. 33 UNDIESA/UNEP: Onshore impact of offshore oil and natural gas 
development in the West and Central African region. (1984) 

No. 34 UMEP: Action Plan for the protection of the Mediterranean. (1984) 

No. 35 UNEP: Action Plan for the protection of the marine environment and 
the coastal areas of Bahrain, Iran, Iraq, Kuwait, Oman, Qatar, Saudi 
Arabia and the United Arab Emirates. (1983) 

No. 36 UlTEP/ECLAC: The state of marine pollution in the Wider Caribbean 
4 t 

region. (1984) 

No. 37 UNDIESA/UNBP: Environmental management problems in resource 
utilization and survey of resources in the West and Central African 2 

region. (1984) 

No. 38 FAO/UNEP: Legal aspects of protecting and managing the marine and 
coastal environment of the Bast African region. (1983) 
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IUCM/UNEP: Marine and coastal conservation in the East African 
region. (1984) 

SPC/SPEC/ESCAP/IWEP: Radioactivity in the South Pacific. (1984) 

UMEP: Socio-economic activities that may have an impact on the marine 
and coastal environment of the East African region. (1984) 

GESAHP: Principles for developing coastal water quality criteria. 
(1984 ) 

CPPS/UUEP: Contingency plan to combat oil pollution in the South-East 
Pacific in cases of emergency. (1984) 

IMO/ROPKE/UMEP: Combating oil pollution in the Kuwait Action Plan 
region. (1984) 

GESAHP: Thermal discharges in the marine environment. (1984) 

WEP: The marine and coastal environment of the West and Central 
African region and its state of pollution. (1984) 

UUEP: Prospects for global ocean pollution monitoring. (1984) 

SPC/SPEC/ESCAP/UUEP: Hazardous waste storage and disposal in the 
South Pacific. (1984) 

No. 48/ Appendices SPC/SPEC/ESCAP/UUEP: Hazardous waste storage and 
disposal in the South Pacific. (1984) 

FAOIUUEP: Legal aspects of protecting and managing the marine and 
coastal environment of the East African region: National Reports. 
(1984) 

IUCN/UNEP: Marine and coastal conservation in the East African 
region: National Reports. (1984) 

UMEP: Socio-economic activities that may have an impact on the marine 
and coastal environment of the East African region: National 
Reports. (1984) 

UUEP: Arab co-operation for the protection and development of the 
marine environment and coastal areas resources of the Mediterranean. 
(1984) 

UNEP: UNEP Regional Seas Programme: the Eastern African Experience. 
(1984) 

UMIDO/UMEP: Contingency planning for emergencies associated with 
industrial installations in the West and Central African region. 
(1985 ) 

FAO/UNEP: Marine mammals: global plan of action. (1985) 

No. 55/ Annex FAO/IUCM/IWC/UUEP: Marine mammals: global plan of 
action. (1985) 
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GESAMP: Cadmium, lead and tin in the marine environment. (1985) 

IMO/UMEP: Oil spills and shoreline clean-up on the coasts of the 
Eastern African region. (1985) 

UMEP: Co-operative programmes sponsored by IWEP for the protection of 
the marine and coastal environment in the wider Indian Ocean region. 
(1985 ) 
UMEP: Environmental problems of the marine and coastal area of India: 
National Report. (1985) 

IUCN/UMEP: Management and conservation of renewable marine resources 
in the Indian Ocean region: Overview. (1985) 

UMEP: Action Plan for the protection, management and development of 
the marine and coastal environment of the Eastern African region. 
(1985 ) 

IUCN/UMEP: Management and conservation of renewable marine resources 
in the South Asian Seas region. (1985) 

IUCN/UMEP : Management and conservation of renewable marine resources 
in the Kuwait Action Plan region. (1985) 

IUCN/UNEP: Management and conservation of renewable marine resources 
in the Red Sea and Gulf of Aden region. (1985) 

IUCM/UMKP: Management and conservation of renewable marine resources 
in the East Asian Seas region. (1985) 

IUCM/UNBP: Management and conservation of renewable marine resources 
in the Eastern African region. (1985) 

UM/UMEP: Coastal erosion in West and Central Africa. (1985) 

GESAMP: Atmospheric transport of contaminants into the Mediterranean 
region. ( 1985 ) 

UMW: Environment and resources in the Pacific. (1985) 

No. 70 UNESCO/ROPME/UPMAWEP: Proceedings of the Symposium/Workshop on 
oceanographic modelling of the Kuwait Action Plan (KAP) region. (1985) 

No. 71 l U C S / ~ U S S P :  An ecological study of the rocky shores on the 
southern coas-b-of Oman. (1985 ) 

No. 72 IUCN/ROPMB/UMEP: An ecological study of sites on the coast of 
Bahrain. (1985 ) 

No. 73 SPC/SPEC/ESCAP/UMEP: Ecological interactions between tropical coastal 
ecosystems. (1985) 

No. 74- UMEP: Knvia-onmental problems of the marine and coastal area of Sri 
Lanka; National Report (1986) 



No. 75 UNEP: Environmental problems of the marine and coastal area of 
Bangladesh; national Report (1986) 

NO. 76 UMEP: Environmental problems of the marine and coastal area of 
Maldives; National Report (1986) 

No. 77 UNEP: Environmental problems of the marine and coastal area of 
Pakistan; National Report (1986) 




