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

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

w i t h  t h e  i n c r e a s i n g  r o a d  c o n g e s t i o n  h a v e  l e d  t o  a n  i n c r e a s i n g  demand f o r  

m a r i n e  s a n d  a n d  g r a v e l  i n  t h e  e a r l y  s e v e n t i e s .  I n  1974 a  Roya l  D e c r e e  was ..--- 
p u b l i s h e d  t o  r e g u l a t e  t h e  e x p l o i t a t i o n  and  e x p l o r a t i o n  o f  t h e  s u r f a c e  s e d i -  

m e n t s  o n  t h e  B e l g i a n  C o n t i n e n t a l  S h e l f .  

W h i l e  i n  1976 t h e  f i r s t  e x t r a c t i o n s  t o o k  p l a c e  a s e c o n d  Roya l  D e c r e e  a p p e a r e d  - 
i n  1 9 7 7 ,  c o n t a i n i n g  p r o t e c t i v e  m e a s u r e s  o n  s h i p p i n g ,  s e a  f i s h e r i e s  a n d  en-  
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v i r o n m e n t .  The a c c o m p a n i n g  s c i e n t i f i c  r e s e a r c h  s t a r t e d  i n  1976 w i t h  p h y s i  

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

Hydrodynamic a n d  g e o l o g i c a l  r e s e a r c h  began  r e s p e c t i v e l y  i n  1977 a n d  1982.  

I n  t h e  f o l l o w i n g  y e a r s  more a n d  more  s p e c i f i c  f u n d a m e n t a l  r e s e a r c h  was s e t  

u p  by t h e  u n i v e r s i t i e s .  

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

a n d  h a r b o u r  e n t r a n c e s  e n g a g e s  f o r  d e c a d e s  t h e  a t t e n t i o n  a n d  t h e  c o n c e r n  

o f  t h e  f i s h e r m e n  no  s p e c i f i c  l e g i s l a t i o n  c o n t a i n i n g  r e g u l a t i o n s  a n d  p r o t e c -  

t i v e  m e a s u r e m e n t s  h a v e  y e t  a p p e a r e d ,  as i t  is c o n c e r n e d  w i t h  w o r k s  o f  p u b l i c  

u t i l i t y .  

The s u r v e i l l a n c e  o f '  t h e s e  d r e d g i n g  a c t i v i t i e s  i s  f u l l y  c o n t r o l l e d  by t h e  

M i n i s t r y  o f  P u b l i c  Works a n d  i ts  s c i e n t i f i c  s t a f f  ( H a e c o n ,  H a r b o u r  E n g i n e e r i n g  

C o n s u l t a n t s )  c o n c e r n i n g  s e d i m e n t o l o g y ,  d r e d g i n g  e f f i c i e n c y  and  c o s t  p r i c e  

c a l c u l a t i o n s .  E c o l o g i c a l  s t u d i e s  were s e t  up by t h e  F i s h e r i e s  R e s e a r c h  

S t a t i o n  o f  t h e  S t a t e  s i n c e  1979 .  



2. ~ e l g i a n  l e g i s l a t i o n .  

2.1. The C o n t i n e n t a l  S h e l f  ( f i g u r e  1 ) .  ..................... 
The p a r t  o f  t h e  European C o n t i n e n t a l  S h e l f  a s s i g n e d  t o  Belgium i s  based  on 

t h e  r u l e  o f  e q u i d i s t a n c e  and f a l l s  c o m p l e t e l y  unde r  t h e  j u r i s d i c t i o n  o f  t h e  

s ta te .  

The r e l e v e n t  c l a u s e s  were  t a k e n  up  i n  t h e  law o f  13 june  1969 : 

The Kingdom of  Belgium e x e r c i s e s  s o v e r e i g n  r i g h t s  on t h e  C o n t i n e n t a l  S h e l f  

and on e x p l o r a t i o n  and e x p l o i t a t i o n  o f  i t s  n a t u r a l  r e s o u r c e s .  

- The e x p r e s s i o n  " C o n t i n e n t a l  S h e l f 1 '  d e s i g n a t e s  t h e  sea-bed and t h e  s u b s o i l  

o f  t h e  r e g i o n s  a d j a c e n t  t o  t h e  c o a s t  b u t  o u t s i d e  t h e  t e r r i t o r i a l  w a t e r s .  

- The " n a t u r a l  r e s o u r c e s " ,  c o m p r i s e  t h e  m i n e r a l  and  o t h e r  n o n - l i v i n g  r e s o u r c e s  

o f  t h e  sea-bed  and t h e  s u b s o i l  a s  w e l l  a s  t h e  l i v i n g  o rgan i sms  b e l o n g i n g  

t o  t h e  s e d e n t a r y  s p e c i e s ,  i . e .  o r g a n i s m s ,  which a r e  more o r  l e s s  m o t i o n l e s s .  

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

t h e  B e l g i a n  i n h a b i t a n t s .  

- The e x p l o r a t i o n  and e x p l o i t a t i o n  o f  t h e  m i n e r a l  and n o n - l i v i n g  r e s o u r c e s  

o f  t h e  sea-bed  and t h e  s u b s o i l  a r e  s u b o r d i n a t e d  t o  t h e  g r a n t i n g  o f  con- 

c e s s i o n s .  

2.2.  Sand e x t r a c t i o n .  --------------- 
I n  a p p l i c a t i o n  o f  t h e  law of  13 J u n e  1969 two Royal  Dec rees  were p u b l i s h e d  

v 

t o  r e g u l a t e  t h e  e x p l o i t a t i o n  o f  t h e  s u r f a c e  s e d i m e n t s  o f  t h e  B e l g i a n  Con- 

t i n e n t a l  S h e l f  : 

The Royal  Decree o f  7 Oc tobe r  1974 r e c o g n i z e s  t h e  M i n i s t e r  o f  Economic Affairs 

competence  o v e r  t h e  m i n e r a l  and  n o n - l i v i n g  r e s o u r c e s  o f  t h e  C o n t i n e n t a l  S h e l f .  

The-Mines  Depar tment  i s  c h a r g e d  t o  g a t h e r  a d v i c e  from o t h e r  M i n i s t r i e s  i n  

o r d e r  t o  be  a b l e  t o  t a k e  t h e  r e q u i r e d  measu res  t o  check  a n y  p o s s i b l e  p o l -  

l u t i o n  and  t o  p r o t e c t  t h e  f i s h  s t o c k s .  



The Concess ion  Decree  is  t h e n  made up unde r  t h e  form o f  a  M Y n i s t e r i a l  Decree; 

w h i l e  t h e  c o n c e s s i o n  c o n d i t i o n s  a re  r e c o r d e d  i n  a n  accompanying Royal  Decree.  

The Royal Decree  o f  76 May 1977,  c o n c e r n i n g  t h e  p r o t e c t i v e  measu res  on s h i p -  

p i n g  s e a - f i s h e r i e s ,  env i ronmen t  and  o t h e r  e s s e n t i a l  i n t e r e s t s  d u r i n g  t h e  

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

i n  t h e  t e r r i t o r i a l  w a t e r s  and  on t h e  C o n t i n e n t a l  S h e l f ,  was a l s o  e l a b o r a t e d  

w i t h i n  t h e  framework o f  t h e  l a w  o f  13  J u n e  1969. 

I n  t h i s  Royal Decree two w e l l  d e f i n e d  zones  a r e  d e l i m i t e d  f o r  which e x p l o i t a -  
C- 

t i o n  c o n c e s s i o n s  a r e  g r a n t e d .  

2.3.  Dredging  o f  n a v i g a t i o n  c h a n n e l s  and h a r b o u r  e n t r a n c e s .  ..................................................... 
Complementary t o  t h e  Royal Dec ree  o f  16 May 1977 a t h i r d  zone  is  p r o v i d e d  

f o r  d e e p e n i n g  and ma in tenance  d r e d g i n g  work o f  t h e  c h a n n e l s  and  p o r t  e n t r a n c e s ,  

where a p a r t  from mud l a r g e  q u a n t i t i e s  o f  good q u a l i t y  s and  a r e  t a k e n  up. 

T h i s  supp lemen t ,  worked o u t  i n  1984,  w i l l  a l s o  f o r e s e e  t h e  p o s s i b i l i t y  t o  

b r i n g  t h i s  s and  a h o r e .  

3. Concess ion  a r e a s .  

3.1. Sand e x p l o i t a t i o n  a r e a  I ( f i g u r e  1 ) .  ........................ 
T h i s  a r e a  is  e x p l o i t e d  by t h e  M i n i s t r y  o f  P u b l i c  Works. Fo r  s e v e n  y e a r s  

a l r e a d y  (1979-1985) a n  i n t e n s i v e  s a n d  e x p l o i t a t i o n  t o o k  p l a c e  on t h e  Goote 

Bank. The s e d i m e n t  was m a i n l y  u s e d  f o r  t h e  e x t e n s i o n  o f  t h e  h a r b o u r  o f  Zee- 

b rugge  and f o r  beach  improvement.  

A t o t a l  o f  circa 40 m i l l i o n  t o n s  o f  s a n d  were t a k e n  u p ,  t h e  l a r g e s t  p a r t  

( 2 5 . m i l l i o n  t o n s )  had  been  b r o u g h t  a s h o r e  d u r i n g  f o u r  y e a r s  ( 1979-1982 ,\qb{t L) 
Anothe r  40 m i l l i o n  t o n s  w i l l  b e  e x t r a c t e d  i n  t h e  f o l l o w i n g  y e a r s .  

The M i n i s t r y  o f  P u b l i c  Works is  n o t  r e q u i r e d  t o  r e q u e s t  a c o n c e s s i o n  as  it 

c o n c e r n s  works o f  p u b l i c  u t i l i t y .  



3.2. Sand e x p l o i t a t i o n  area I1 ( f i g u r e  1 ) .  ......................... 
T h i s  a r e a  is  above  a l l  t h e  w o r k i n g  area o f  p r i v a t e  firms. Up t o  now a p p r o x i -  

m a t e l y  5 m i l l i o n  rn3 o f  s a n d  (1976-1985) h a s  been t a k e n  u p  f o r  r o a d  works  

and  h o u s i n g  ( t a b l e  1 ) .  

The q u a n t i t i e s  t a k e n  r i s e d  till 1981,  t h a n  a  s a t u r a t i o n  p o i n t  was e s t a b l i s h e d ,  

p a r t l y  due  t o  t h e  economic c r i s i s .  

3.3. Sand e x p l o i t a t i o n  a r e a  I11 ( f i g u r e  2). .......................... 

The s a n d  o b t a i n e d  d u r i n g  c o n s t r u c t i o n  o f  new n a v i g a t i o n  c h a n n e l s  and  main- 

t e n a n c e  d r e d g i n g  work i s  used  by t h e  M i n i s t r y  o f  P u b l i c  Works f o r  t h e  ex-  

t e n s i o n  o f  t h e  h a r b o u r  o f  Zeebrugge  and  f o r  beach  improvement .  The s a n d  

o f  i n f e r i o e  q u a l i t y  and  t h e  mud a r e  dumped a t  s e a  on w e l l  d e f i n e d  dumping 

g r o u n d s  ( s e e  p o i n t  4 ) .  

3.4. F u r t h e r  deve lopment  o f  t h e  o f f s h o r e  s a n d  i n d u s t r y .  ................................................. 
The development  o f  a n  o f f s h o r e  a g g r e g a t e  i n d u s t r y  h a s  been  r e l a t i v e l y  s low,  

d e s p i t e  t h e  expand ing  demand f o r  m a t e r i a l  f o r  c o n c r e t e ,  r o a d s  and  f i l l  i n  

c i v i l  e n g i n e e r i n g  works. U n t i l  r e c e n t l y  l a n d b a s e d  r e s o u r c e s  were  s u f f i c i e n t  

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

t a n c e  o f  t h e  major  marke t s .  

A s  t h e  p r e s s u r e  on l a n d  u s e  f o r  a g r i c u l t u r e ,  h o u s i n g  o r  o t h e r  e n v i r o n m e n t a l  

a n d  s o c i a l  n e e d s  h a s  become g r e a t e r  due  t o  a  more s t r i c t  e n v i r o n m e n t a l  p o l i c y ,  

e x t r a c t i o n  h a s  been  f o r c e d  away from t h e  v i c i n i t y  o f  l a r g e  towns.  R i s i n g  

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

s o u r c e s .  

I n  t h e  s econd  p l a c e  t h e  most  m a r k a b l e  m i n i n g  areas on  l a n d  are  e x h a u s t e d  

s o  t h a t  f u r t h e r  e x p l o i t a t i o n  becomes more d i f f i c u l t  a n d  more e x p e n s i v e .  

T h i r d l y  sea-sand  l i e s  t h e r e  f o r  t h e  g rabb ing . '  Due t o  t h e  c l a s s i f y i n g  e f f e c t  

o f  t h e  bo t tom c u r r e n t s  o n  t h e  s e d i m e n t s ,  large q u a n t i t i e s  o f  s a n d  o f  a g i v e n  ' 

q u a l i t y  and  c o m p o s i t i o n  c a n  be  t a k e n  from s e v e r a l  a r e a s .  



I n  t h e  f u t u r e  t h e  s a n d  w i l l  m a i n l y  b e  u sed  as f i l l i n g  material f o r  t h e  con- 

s t r u c t i o n  o f  h ighways ,  f o r  t h e  m a n u f a c t u r e  o f  cement  and  c o n c r e t e ,  f o r  en- 

g i n e e r i n g  works i n  t h e  h a r b o u r  o f  Zeebrugge  and  beach  improvement. 

4. Dredg ing  a c t i v i t i e s .  

The y e a r l y  d redged  q u a n t i t i e s  g i v e  e v i d e n c e  o f  t h e  h i g h  e x t r a c t i o n  

r a t e  o f  t h e  d r e d g i n g  a c t i v i t i e s  a l o n g  t h e  B e l g i a n  Coas t .  E a  ch  y e a r  d r e d g i n g  f 
r e a c h e s  amounts  o f  more t h a n  30 m i l l i o n  t o n s .  These  a r e  t h e  h i g h e s t  amounts  

i n  Western  Europ, 

T h i s  h i g h  d r e d g i n g  r a t e  i s  due  t o  t h e  s t r u c t u r e  o f  t h e  s e d i m e n t s  a l o n g  t h e  
<%Q A C &Pn? 

B e l g i a n  c o a s t .  They c o n s i s t  m a i n l y  o-ud. 

T h e r e f o r e  d e e p e n i n g  o f  s h i p p i n g  c h a n n e l s  and  h a r b o u r  a p p r o a c h e s  a r e  o f  a 

c o n s t a n t  c o n c e r n  f o r  t h e  M i n i s t e r y  o f  P u b l i c  Works. 

S e v e r a l  dumping g r o u n d s  on t h e  B e l g i a n  C o n t i n e n t a l  S h e l f  a r e  d e s i g n e d  f o r  

t h e  dumping of  d r e d g i n g  s p o i l s .  Among t h e s e  dumping a r e a s ,  t h e  one  l o c a t e d  

n e a r  t h e  n a v i g a t i o n  c h a n n e l  t o  t h e  Western  S c h e l d t  ( S i e r r a  Ven tana )  had a l -  

r e a d y  r e c e i v e d  more t h a n  164  m i l l i o n  m3 s p o i l  ( f i g u r e  3) .  

S m a l l e r  d e p o s i t  s i t e s  a r e  l o c a t e d  n e a r - s h o r e  and  r e c e i v e d  d redged  s p o i l s  

from h a r b o u r  e n t r a n c e s .  

5. E x t r a c t i o n  methods.  

Anchor s u c t i o n  d r e d g e s  a re  o n l y  a l l o w e d  t o  deepen  n a v i g a t i o n  c h a n n e l s  and  

h a r b o u r  a p p r o a c h e s .  

Harbour  e n t r a n c e s  a n d  c h a n n e l s  were deepen  w i t h  b u c k e t - l a d d e r  d r e d g e r s .  

P r i v a t e  i n d u s t r y  u s e s  o b l i g a t o r y  t r a i l e r  s u c t i o n  d r e d g e r s .  



6. S c i e n t i f i c  r e s e a r c h  s a n d  e x t r a c t i o n  and  d r e d g i n g .  

The r e s e a r c h  c a n  b e  d i v i d e d  i n  f o u r  main c a t e g o r i e s  t h e  g e o l o g i c a l ,  t h e  hydro-  

d i n a m i c ,  t h e  fhys iochemica l  and  t h e  b i o l o g i c a l  r e s e a r c h .  

6.11. G e o l o g i c a l  r e s e a r c h .  ------------------- 
T h i s  r e s e a r c h  c a n  be  d i v i d e d  i n  two c a t e g o r i e s .  The f i r s t  p a r t  is  m a i n l y  

e x e c u t e d  by t h e  M i n i s t r y  of  P u b l i c  Works. T h i s  r e s e a r c h  c h i e f l y  c o n t a i n s  

t h e  s t u d y  o f  t h e  e r o s i o n  powers and  s e d i m e n t  m o b i l i t y  t h a t  c a n  o c c u r  d u r i n g  

t h e  r e a l i s a t i o n  o f  b u i l d i n g  s t r u c t u r e s  and  t h e  d e e p e n i n g  o f  n a v i g a t i o n  chan- 

n e l s .  These  s t u d i e s  a r e  n e c e s s a r y  t o  p r e v e n t  t h e  b u i l d e d  s t r u c t u r e s  t o  be 

washed away and  t o  p r e v e n t  t h e  d r e d g i n g  s p o i l s  from r e t u r n i n g  t o  t h e  same 

c h a n n e l s .  

No p u b l i c a t i o n s  a r e  a v a i l a b l e .  A l l  r e p o r t s  were  i n t e r n a l  (Haecon,  1982-1984).  

A s econd  p a r t  i s  e x e c u t e d  by t h e  g e o l o g i c a l  i n s t i t u t e s  o f  t h e  u n i v e r s i t i e s  

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

F i r s t  o f  a l l  a n  i n v e n t o r y  i s  made o f  t h e  m a t e r i a l s  t h a t  c a n  be g a i n e d  

form t h e  c o n t i n e n t a l  s h e l f .  It was a s  w e l l  d i s c o v e r r e d  t h a t  t h e  e x i s t e n c e  

o f  t h e  s a n d  banks  a l o n g  t h e  c o a s t  is  due  t o  a  s t r o n g  dynamica l  b a l a n c e .  

A d i s t u r b a n c e  o f  t h i s  b a l a n c e  b e c a u s e  o f  t h e  e x p l o i t a t i o n  o f  t h e  b a n k s ,  

c o u l d  have  a n e g a t i v e i n f l u e n c e  o n  t h e  d i v i s i o n  o f  t h e  c o a s t a l  a r e a .  

By means o f  a s e i s m i c  s t u d y  a map o f  t h e  s u p e r f i n c i a l  bo t tom s t r u c t u r e  

h a s  been made. I n  t h i s  way a p o s s i b l e  change  c a n  be  f o r e s e e n .  Through 

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

a n a l y s e d .  I n  t h i s  way t h e  s t a b i l i t y  o f  t h e  banks  c a n  p o s s i b l y  be  e x p l a i n e d .  

R e f e r e n c e s  see p o i n t  7.1. Geomorphology and  s e d i m e n t s .  

6.2. Hydrodynamic r e s e a r c h .  ..................... 
The hydrodynamic r e s e a r c h  h a s  been  r e s t r i c t e d  m a i n l y  t o  t h e  measurement  

o f  t h e  s t r e n g t h s  of  t h e  c u r r e n t  a n d  t h e i r  d i r e c t i o n s .  These  f a c t o r s  a re  



i m p o r t a n t  f o r  s h i p p i n g .  Nowadays t h e y  are a l s o  i m p o r t a n t  i n  t h e  hydro-  

dynamic mode l s ,  t h r o u g h  which t h e  d i s p e r s i o n  and  t h e  c i r c u l a t i o n  o f -  

d i s c h a r g e d  d r e d g e  s p o i l s  and  c h e m i c a l  wastes c a n  b e  t r a c e d .  

On t h e  o t h e r  h a n d ,  t h e  s t u d y  o f  t h e  u n d u l a t i o n  i s  a l s o  i m p o r t a n t  i n  

c o n n e c t i o n  w i t h  t h e  e r o s i o n  f o r c e s  and  t h e  s t a b i l i t y  o f  t h e  banks  and  

c o a s t .  

R e f e r e n c e s  s e e  p o i n t  7 .2 .  : Hydrodynamics. 

6 . 3 .  Phys i co -chemica l  r e s e a r c h .  ......................... 

The p h y s i c a l  s t u d y  o f  t h e  s e a  bot tom and  t h e  accompanying c h e m i c a l  a n a l y s e s  

a r e  e x t r e m e l y  i m p o r t a n t  t o  g e t  a  b e t t e r  view on t h e  i n t e r a c t i o n s  be tween 

env i ronmen t  and  f a u n a l  a s semblages .  E s p e c i a l l y  g r a i n  s i z e  a n a l y s e s ,  

t h e  d e t e r m i n a t i o n  o f  c a r b o n a t e  and  t h e  c o n t e n t  o f  o r g a n i c  m a t t e r  i n  t h e  

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

e c o l o g i c a l  s t u d i e s .  

R e f e r e n c e s  s e e  p o i n t  7.3. : P h y s i c o - c h e m i s t r y .  

6 . 4 .  B i o l o g i c a l  r e s e a r c h .  ------------------- 

The most  i m p o r t a n t  t r o p h i c  l e v e l s  o f  t h e  f o o d  c h a i n ,  i n  r e l a t i o n  t o t  t h e  

e x t r a c t i o n s  were  i n v e s t i g a t e d .  

The F i s h e r i e s  R e s e a r c h  S t a t i o n  s t u d i e s  t h e  mac roben th i c -  and  e p i b e n t h i c  

f a u n a  and  t h e  d e m e r s a l  f i s h ,  w h i l e  t h e  u n i v e r s i t i e s  i n v e s t i g a t e  t h e  

micro-  and  m e i o b e n t h i c  communi t ies .  

R e f e r e n c e s  see p o i n t  7.4. : Bio logy .  
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dredging s p o i l s  (1970 - 1981) 

Dredging areas  and dumping s i t e s .  


