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LEKKERKERK 

F . J . J .  BRINKMA" 

National I n s t i t u t e  f o r  Water Supply, Voorburq, The Netherlands 

SITUATION, HISTORY, STRATEGY, ORGANIZATION 

In the l a s t  few years  severa l  cases  of severe s o i l  p o l l u t i o n  have been 

discovered i n  The Netherlands. The b e s t  known one i s  t h e  'Lekkerkerk' case.  

Lekkerkerk i s  located a t  about 20 ki lometers  e a s t  of Rotterdam on a branch 

of the  r i v e r  Rhine. A q u a r t e r  of  the  v i l l a g e  has been b u i l t  on a former pas ture ,  

i ts  a r e a  i s  about 600 x 150 m 2 .  There a r e  271 houses with near ly  1000 inhabi tants .  

In  1970 and 1971 before construct ing the houses the d i t c h e s  (depth between 

2 and 3% m) w e r e  f i l l e d  with 'household and demolition' waste. 

The e n t i r e  a r e a ,  pasture  a s  wel l  a s  f i l l e d  d i tches  had been covered with a 

layer  of sand of approximately 70 c m .  A s  has been shown l a t e r  the  rubble had been 

mixed with chemical waste or ig ina t ing  from p a i n t  i n d u s t r i e s ,  i n d u s t r i e s  of 

bui lding mater ia l s ,  p r i n t i n g  o f f i c e s  and o thers .  

The a rea  i s  located j u s t  near the r i v e r .  Its sur face  is  below the  l e v e l  of the 

r i v e r  and therefore ,  t h e  area experiences upward flowing groundwater. This 

' reversed '  groundwater flow prevented the d i f fus ion  of the pol lu t ion .  

In 1978 the f i r s t  s igns  of severe pol lu t ion  appeared: 

d e t e r i o r a t i o n  of p l a s t i c  dr inking water d i s t r i b u t i o n  pipes;  po l lu ted  groundwater; 

d i r t y  c lo thes  and limbs of ch i ldren  playing i n  the sand box; poorly qrowing 

vegetat ion i n  some gardens and l a t e r  a l s o  pene t ra t ion  of bad odours and imflammable 

gasses i n  a number of houses. 

A sensory survey on odour, a survey with a mine-detector and a l s o  analyses  of 

samples of s o i l  and groundwater c l e a r l y  ind ica ted  a coincidence of po l lu t ion  and 

d i t c h  pa t te rn .  

I t  was concluded t o  car ry  out  a preliminary excavation. Below a surface 

of 10 x 5 m2 the  presence of 42 f i l l e d  and enpty drums a t  a depth of 1 ,5  t o  

3 meters has been shown i n  a f i l l e d  d i t c h .  

A t  near ly  the same time, Apri l  1980, two cases  of dr inking water po l lu t ion  

occurred due t o  percolat ion of the  waste through the  polyethylene pininq system. 

Drinking water had t o  be d i s t r i b u t e d  i n  b o t t l e s .  

I t  had been decided by t h e  a u t h o r i t i e s  t o  evacuate the population and t o  d ig  
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out  the contaminated content  of the d i tches  t o  a depth of 2f till 3$ meter 

depending on t h e  o r i g i n a l  s i t u a t i o n .  

This operat ion a l s o  covered the d i tches  below the  houses. Because of the  

possible  occurrence of s c a t t e r e d  rubble the  upper layer  of 70 cent imeters  had 

t o  be removed over the e n t i r e  a rea .  

On June 1 ,  the population of the  area had moved t o  t h e i r  temDorary l i v i n q  

quar te rs .  

After  the preparatory a c t i v i t i e s  the clean-up operat ion which was manaqed 

by the Department of Public Works of  the  Province of South Holland, s t a r t e d  

the 4th of August 1980. 

A s  decided e a r l i e r  the s t r a t e q y  was t o  excavate the  d i t c h e s  completely 

and t o  remove the upper sand layer  over t h e  e n t i r e  area.  Waste, po l lu ted  s o i l  

and uncovered drums had t o  be t ransported by sh ip  t o  an inc inera t ion  p lan t .  

The cleaned areas  had t o  be f i l l e d  up with non-polluted p e a t  a s  w e l l  a s  

' f lugsand ' .  To prevent po l lu t ion  of cleaned areas  the  excess of groundwater had 

t o  be pumped. Before its discharge t o  the  r i v e r  the groundwater had t o  be 

p u r i f i e d  and f o r  t h i s  purpose a t reatment  p l a n t  was i n s t a l l e d .  

The operat ion was escorted by an extended ana lys i s  programme. This programme 

a s  well a s  the environmental cont ro l  was assigned t o  the National I n s t i t u t e  f o r  

Water Supply. A team of environmental hygien is t s  sampled s o i l ,  water and waste, 

made photographical records and f i n a l l y  reported and l i s t e d  t h e i r  observat ions.  

The chemical and tox ico logica l  analyses concerned pol lu ted  ground, pol luted 

water, waste, coagulation sludge, c lean p e a t ,  flugsand, p u r i f i e d  water and d S 0  

the  badges worn by the workers i n  the f i e l d .  

The clean-up operat ion f in i shed  on the 16th of January 1981. 

RESULTS 

In t o t a l  86.700 m3 po l lu ted  s o i l  was t ransported t o  t h e  inc inera t ion  p l a n t  

30 km downstreams i n  117 shiploads.  

1652 drums were found, some were s t i l l  f i l l e d  with the o r i q i n a l  chemicals, 

some were f i l l e d  with mixtures of chemicals o r  mixtures of chemicals, s o i l  and 

water and many drums were empty. 

In the  e n t i r e  area la rge  q u a n t i t i e s  of xylene, toluene,  ethylbenzene and 

o ther  aromatic compounds a s  well a s  alkanes were found. The concentrat ion i n  
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the  ground ranged up t o  1 g/kg ground f o r  toluene and 2 - 3 g/kg ground f o r  

t o t a l  lower aromatic compounds. The h ighes t  concentrat ions of organic solvents  

i n  removed s o i l  were measured i n  a composed sample with t h e  following composition. 

Benzene 0.3 mg/kg 

Toluene 1000 mg/kg 

Ethylbenzene 30 mg/kg 

m/p-Xylene 300 mg/kg 

o-Xylene 100 mg/kg 

Cg-Alkane 100 mg/kg 

Carene 30 mg/kg 

ClO-Alkane 100 mg/kg 

c C9H12 
C10-Alkane 

ClO-Alkane 

C 10-Alkane 

C1 O-Alkane 

Cyclohexene 

C1 l-Alkane 

C10H14 

Organic compounds o ther  than lower aromates and alkanes were found only very 

r a r e l y  and on s p e c i f i c  loca t ions .  m e s e  compounds were isophoron, te t rachloro-  

methane, p l y c y c l i c  aromatic hydrocarbons, phenols, butanol ,  ketones, c y c l i c  

hydrocarbons, bu ty lace ta te  and carene. PcB's w e r e  observed only a t  one place 

( 0 . 4  mg/kg ground). 

High concentrat ions of t h e  heavy metals lead ,  cadmium and antimony were 

measured i n  many composed samples of removed s o i l .  In a number of samples o ther  

t r a c e  e l emen t s  were found a l s o .  The maximum and minimum contents  of t race  elements 

i n  composed samples of removed s o i l  were a s  follows: 

Antimony <0.2 - 230 mq/kg ground Copper 3.6 - 490 mg/kg ground 

Arsenic ~ 0 . 2  - 9 mg/kg ground Mercury <0.05 - 8.2 mg/kg ground 

Cadmium 1.1 - 97 mq/kg ground Lead 8 - 740 ma/kg ground 

Chromium ~ 0 . 5  - 140 mg/kg ground Zinc 37 - 1670 mq/kg qround 

250 of the 1652 uncovered drums were se lec ted  f o r  the  ana lys i s  of t h e i r  

content .  

Alkydresins on b a s i s  of or thophtha l ic  ac id  and epoxy r e s i n  on b a s i s  of 

epichlorohydrine and Pisphenol-A were found regular ly .  In addi t ion  a l i p h a t i c  

hydrocarbons, f a t t y  a c i d s ,  ketones,  carbonic a c i d s ,  e s t e r s ,  polyurethanes and 

poly+inychloride were found a l s o  i n  some or  more drums. In only one charge 

chloroparaff ines  were observed. 

A s  f o r  the inorganic  c o n s t i t u e n t s  e s p e c i a l l y  lead ,  cadmium and a l s o  barium 

and selenium were found frequent ly .  

A t  the  moment the inhabi tan ts  have returned t o  the  homes i n  these p a r t s  of 

the  q u a r t e r  t h a t  have been f i l l e d  up with pea t  o r  flugsand. 




