
Chapter V 

Inventory of Water-Pollutions 

by 

p. HERMAN and J . BOUQUIAUX 

Introduction 

Ç_^I_.P_^S_._Inventor^_Group 

The general inventory of the pollutions of water and sediments of 

the coastal area of the sea and waterways in Belgium s ta r t ed two years 

ago. The ac t iv i ty of the two in s t i t u t ions (I.H.E. and I.R.C.) entrusted 

with th i s task is carried out in the frame of the conventions es tabl ished 

between the Ministry of Scient i f ic p o l i t i c s , and the ïün is t ry of Public 

Health and Environment {V22) on the one hand, and the Ministry of Agri­

culture (MI5) on the other hand. These works are noted in the National 

R-D Programme on the pollution of waters organised by the C.I .P .S. : the 

general coordination i s assumed by Professor Nihoul. 

Programmes 

a) Optional Subjects 

F i r s t , the resul ts have to be put in correlat ion with those ob­

tained by the teams, entrusted with the elaboration of the Mathematical 

Model of the Sea. 
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Afterwards, the inventory must taJce into consideration the whole of 

the surface waters in Belgium. In th i s respect , the inventory has been 

conceived independently of the exist ing data, those data being generally 

incoirplete. The saraplings are made on signif icant locations af ter an 

ident ica l analyt ica l scheme on the physical , chemical, bac ter io logica l 

and hydrobiological points of view . The sairçling net i s gradually 

completed together with the progress of the work. 

Final ly , the global studies by regions or by sector ac t iv i ty are 

carried out on the basis of the resul ts of the inventory and other data. 

b) Proceedings 

The proceedings are function of the available means. The number of 

inventoriated locations i s especially l imited as the determination of 

about 50 parameters i s bound to each of them; some of those parameters 

asking for very del icate analysis . Perfection of the methods and presen­

t a t i on of the resiolts ravist equally be assumed. 

About 12 locations s i tua ted along the Belgian coast and at about 

a few hundred meters in the sea are inventoriated several times a year . 

The same thing is done for coastal wastes to th is area, tha t i s : 11 

channels and some severs. 

About one hundred locations of the drainage basin of the Scheldt, 

Meuse and Yser have been sampled twice. They are d is t r ibuted in a 

geographical point of view and according to the sector a c t i v i t i e s : b ig 

indus t r i e s , b io - indus t r i e s , agriciiLture. Use of water i s also taken in to 

consideration i f i t has to be used as drinking water. 

a) In general 

All the resul ts are noted on record-cards so that the data specif ic 

to the sampling of one inventoriated location are easy to find again. One 

double of the record-cards is le f t at the documentation center of the 

C.I .P.S. This center and the Ins t i tu t ions collaborating to the inventory 

are able to supply a copy of each card to the persons concerned. 
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Half-yearly and annual ac t iv i ty reports are establ ished. The f i r s t 

synthesis report was presented at the end of 19T2 during "Days of the 

Sea" and during the "Days of the Sanibre". 

b) Synthesis report of 1973 

The following synthesis report refers to the s t a t e of the inventory 

at the end of 1973; the resul ts obtained in 1973 are put together with 

those of 1972. Nevertheless, the conclusions only are printed i f no new 

determinations have been done in 1973, and the reader i s sent back to 

the synthesis report of 1972 for detai led r e s u l t s . 

The presentation of the resul ts has been a l tered : for each of the 

chapters ( I , Sea and I I , Rivers) gathered th is time in one voliome, the 

I.H.E. resu l t s are assembled on one side (part A — water) and the I.R.C. 

ones on the other side (part B — sediments). 

A short and global synthesis i s shown as a conclusion hereaf ter . 

c) Study of the drainage basin of the Yser 

I t has been foreseen tha t the resul ts should be gathered and 

coordinated for a well defined sec to r ia l ac t iv i ty or hydrographical 

drainage basin. A regional study on the drainage basin of the Yser i s 

being published. 

Different reasons jiostify the choice of th i s region for carrying 

out a f i r s t comprehensive study : 

- the case of the Yser i s re la t ive ly simple. I t concerns a farming 

area of middle importance with ca t t l e breedings but with l i t t l e indus­

t r i a l a c t i v i t i e s ; 

- the drainage basin is not much e:ctended; 

- many analyt ical resu l t s were known before the inventory. 

PARTICIPATIONS 

Institute for Hygiene and Epidemiology (study of the water) 

Have participed to the study under the direction of Mr, J. Bouquiaux and hr. Oe Brabander 

- physical chemistry and nutrients : Mr. J. Van Dijck and Mr. H. Vandeputte 

- special determinations : Miss Ch. Boelen and Mr. E. Oe Wulf 

- heavy metals : Mr. R. Oe Boeck and Mrs. J. Verhoeven 

- toxicology, hydrobiology : Mrs. C. Van der Wielen, Mr. G. Vanhooren 

Under the direction of Mrs. S. De Maeyer and Mr. J. Barbette 
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- bacteriology : Nr. J.P. Dauby and Mr. M. Duboquet 

Under the direction of Mr. L. Gordts 

- pesticides : hr. A. Vandezande 

Institute for Chemical Researches (study of the sediments) 

Have participed to the study under the direction of Mr. P. Herman 

and of ^r. R. Vanderstappen 

- physic and chemistry : Mrs. K. Kieeus-Verdinne and Messrs. P. Haniset, û. Istas 

- spectrochemistry : Mr. J. Cornil, hr. G. Ledent, Mr. R. Vanderzeyp 

and of Mr. G. fJeirinckx 

- hydrocarbons : Mr. P. Heimes, Mr. H. Stuelens 

and of Mr. Tn, Jacobs 

- physical chemistry : Mr. R. Van Cauter. 

Mr. M. Bultinck, manager Engineer (T.M.Z.A.K.) has been kind enough to aSoume t!'e 

sanpling of the Blankenberge sewers. The sampling of the sea has been carried out 

thanks to the collaboration of Mr. Van Cauwenberghe (manager Hydrographical service 

of the belgian coast). We thank them deeply. 

Redaction of the present report : 

- v/aters : Niiss Ch. Boelen, Mr. J. Barbette and iir. 

- sediments : Mrs. K. Meeus-Verdinnt. 

6. Vanhooren 

List of the numbers of 

inventory - end 1973) 

Berwinne 

Bocq 

Brugne-Zeebrugge kanaal 

Ûenaer 

ûijlo 

Coouts de Blankenberge 

Egouto de Niouwpoort 

Espierres 

Grote bete 

Hand saienvaart 

Haringebcek 

Heidebeek 

Hoer ne 

Hoyoux 

leperIce 

Julienne 

Laclaireau 

Leie 

Leose 

Lovaart 

Membrette 

Mehaigne 

RECORD CARDS 

cards for each watercourse - CI to C305 (beginning of the 

CI 58 

C91 

Cd1,2Z1 

C43 

C270 tc 288 

C66 to 72, 110 to 

116, 200 to 207, 

262 to 268 

C40 

Cbl, 233, 234 

C23 to 27 

C150 

C143 

C139, 140 

C164, 229 

C1Û1 

C147 

C157 

C257 

047 

086 

0146 

C137 

C99, 235 to 240 

Mer 

Marche-en-Famenne 

(ruisseau de -) 

Meu se 

Molignée 

Noortdevaart 

Oostende-Brugge kanaal 

Ou rthe 

Plassend aal kanaal 

Port de Nieuwpoort 

Port d'Oostende 

Rebais 

Rulles 

Rupel 

Sambre 

Samson 

Schelde 

C11 to 22, 28 to 39, 

54 to 65, 119 to 130, 

169 tc 180, 208 to 

211 

C303 to 305 

A to H, C8 to 10, 

84 to 109, 153 to 

159, 212 to 224, 260, 

261, 289, 290 

089 

078, 218 

079, 219 

0106, 107, 167, 168, 

232 

073, 213 

076, 216 

077, 217 

0132 

0254 to 256 

045 

094 

096 

041 to 53, 291 to 

302 
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Schipdonkkanaal C82, 222 Veurnekanaal C75, 215 

Semois C1 to 7, 131 to Vierre C5 

138 Vresse (ruisseau de -) C135 

Sfjuikom de blankenberge C117, 118, 269 Yser C74, 141 to 152, 

Ton C258, 259 181 to 1C9, 214, 

Vaart de Clankenberge C80, 220 241 to 253 

Vesdre C105, 160 to 166, Zei zatekanaal C83, 223 

225 to 231 

1,- Sea resu l t s 

1 .1 . - Waters (I.H.E.) 

The coastal zone has been inventoriated from the point of view 

"emission of the pollutants to the sea" as well as "pollution of the sea 

i t s e l f " . 

Where emissions are concerned, our analysis refers to samples taken 

in different coastal fairways as well as in the Blankenberge sewers. The 

fairways (11 samples) have been inventoriated in 1972 and 1973. The r e ­

su l t s of the chemical analysis agree remarkably; the bacter io logica l ones 

vary a l i t t l e more from one year to another. Nevertheless, the chemical, 

bac ter io logica l and hydrobiological analysis have given the same picture 

of these f a i r w ^ s , that i s , a high grade of pol lut ion at Oostende in front 

of the s t a t i on , in the Iloortedevaart channel, the Blankenberge channel 

and the Schipdonk channel; a s i tua t ion of a scarcely less pol lut ion in 

the Costende-Brugge channel and a middle pol lut ion level in the Zelzate 

channel and the three Nieuwpoort channels : Yser, Veurne and Plassendael 

channels. 

Our analysis of the sewers are divided in to fo\ir sampling campaigns 

which took place during 1972 and 1973; twice in winter , in February and 

twice in summer, in July. As could be expected for sewage water, the 

level of organic and faecal pollut ion i s very high. A s l igh t increase of 

pol lut ion during the summer can be detected, bu t , the sewer flow being 

twice as high during th i s period, the s i tua t ion i s c lear ly less favorable 

where emission to the sea i s concerned. 

We have arranged five sampling campaigns of seawater samples 

s i tua ted 200 m in front of the l ine of lavT t ide a l l along the coast. 
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Tab_le_5_^1_ 

IvATERS 

Sewers o f S l a n k e n b e r g e 

BOD 

CÜD 

MS 

' \ o t 

N amm 

1 

Nüg 

P 0 - ~ 

F" 

c i -

SU--

u é t . 

EH 

1 Ag 

Cd 

Co 

Cr 

Cu 

Fe 

Hg 

Mn 

1 Ni 

Pb 

Zn 

O u t p u t 

mg/Jl 

rr,g/£ 

m(j/£ 

mg/Ji 

tng/«. 

rig/Ji 

mg/£ 

mg/ü, 

mg/Ji 

mg/«. 

mg/ï. 

mg/£ 

mV 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

m^/h 

Win 

1972 

f', i n 

125 

140 

-

4 3 . 1 

2 7 , 7 

-

4 . 7 

3 . 5 5 

0 . 3 1 

1760 

326 

1 1 . 2 

+ 24 

-

-

< 5 

< 5 

8 

135 

U.59 

102 

< 5 

13 

-

1 1 6 . 5 

l»iax 

250 

: 296 

-

5 4 . 6 

3 8 . 6 

-

1 0 . 4 

4 . 2 

0 . 6 1 

2160 

396 

2 8 . 7 

+ 194 

-

-

< 5 

< 5 

22 

190 

7 . 8 

15o 

< 5 

20 

-

1 3 3 . 3 

X 

199 

230 

-

5 0 . 2 

3 2 . 4 

-

7 . 4 

3 . 8 

0 . 4 1 

2 0 2 0 

372 

1 8 . 6 

+ 9 0 

-

-

< 5 

< 5 

17 

146 

1 .87 

129 

< 5 

17 

-

1 2 1 . 7 

t e r 

1973 

Min 

28 

310 

110 

1 4 . 2 

1 4 . 2 

-

0 

1 2 . 7 

0 . 5 5 

2500 

302 

3 2 . 5 

- 36 

-

< 2 

< 10 

18 

21 

28 

0 . 1 5 

< 10 

4 . 1 

43 

38 

1 2 6 . 4 

Niax 

j 49 

473 

190 

1 4 . 6 

1 4 . 6 

-

0 

1 5 . 3 

0 . 6 6 

3 1 0 0 

458 

55 

+ 74 

-

< 2 

< 10 

105 

35 

196 

0 . 2 9 

443 

7 . 5 

163 

1925 

1 4 9 . 5 

X 

37 

368 

153 

1 4 . 5 

1 4 . 5 

-

0 

1 4 . 1 

0 . 5 9 

410 

4 6 . 7 

+ 12 

-

< 2 

< 10 

8 0 

26 

109 

132 

5 . 7 

105 

472 

1 3 5 . 2 

Summer 

1 1972 

!•• i n 

250 

500 

180 

80 

51 

-

0 

6 1 . 8 

0 . 4 8 

1060 

205 

3 3 

- 56 

< 5 

< 10 

< 5 

< 5 

26 

210 

0 . 2 3 

30 

16 

58 

48 

1 9 6 . 2 

Max 

500 

896 

300 

112 

[ 85 

-

24 

1 1 7 . 4 

0 . 7 5 

1270 

298 

68 

- 20 

< 5 

< 10 

< 5 

< 5 

36 

380 

1 3 . 5 

92 

32 

100 

80 

2 1 1 . 5 

X 

426 

758 

255 

103 

73 

-

7 . 3 

9 1 . 8 

0 . 5 3 

1110 

232 

50 

- 38 

< 5 

< 10 

< 5 

< 5 

30 

290 

2 . 5 8 

G1 

22 

8 0 

73 

2 0 2 . 3 

1973 

Min 

4 7 . 5 

444 

20 

1 4 . 8 

1 4 . 8 

0 

0 . 0 2 

1 7 . 2 

0 . 3 9 

1030 

195 

7 . 4 

- 111 

< 0 . 8 

< 1 

< 2 

< 4 

2 

680 

-

80 

< 2 

5 . 3 

111 

1 8 1 . 5 

Max 

412 

940 

430 

1 7 . 6 

1 7 . 6 

0 

0 . 1 3 

1 7 . 5 

0 .84 

1210 

323 

2 0 . 0 

- 61 

1 2 . 5 

1.4 

< 2 

< 4 

17 

1210 

-

100 

< 2 

14 

195 

2 2 6 . 3 

X 

252 

548 

187 

1 7 . 1 

1 7 . 1 

0 

0 . 0 7 

1 7 . 4 

0 . 5 5 

1092 

272 

1 3 . 1 

- 89 

< 4 . 5 

< 1 

< 2 

< 4 

7 . 1 

927 

-

85 

< 2 

1 1 . 5 

146 

2 1 1 . 4 
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Table 5.2 

WATERS 

Sea 

Ü2 

Büü 

COD 

h S 

^ t o t 

NO-

N û -

, 0 - -

F-

Cd 

t o 

Cr 

Cu 

Fe 

Hg 

hn 

Ni 

Pb 

Zn 

% 

mg/£ 

mg/£ 

mg/S, 

mg/SL 

mg/i 

mg/Jl 

mg/K, 

mg/£ 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

Number 

52 

6 0 

6 ü 

50 

60 

56 

56 

58 

6 0 

24 

60 

60 

59 

60 

46 

6 0 

60 

59 

56 

Kiin 

5 7 . 5 

0 . 9 

1 .6 

75 

0 

0 

0 

0 

1 .2 

1 

hax 

9 5 . 8 

8 . 7 

9 , 5 

9 8 0 

4 . 1 5 

0 . 0 9 5 

1 1 . 9 

5 . 1 

5 . 0 

6 

i n f e r i o r t o t h e d 

l i m i t 

i n f e r i c 

4 

8 . 5 

0 . 0 3 

5 

i n f e r i c 

5 

5 

) r t o t h e d 

l i m i t 

32 

3 6 0 

0 . 7 6 

2 7 0 

) r t o t h e c 

l i m i t 

58 

88 

X 

7 6 . 9 

3 . 3 

4 . 7 

4 Ü . 6 

1 . 6 5 

0 . 0 3 6 

3 . 5 9 

0 . 3 8 3 

2 . 2 8 

3 . 2 

e t e c t i on 

e t e c t i o n 

14 

1 4 9 . 7 

0 . 1 6 

73 

e t e c t i on 

19 

36 

The twelve sampling stations are disposed from Oostduinkerke 

to Knokke. The pollution level doesn't change much from one month to 

another. 

The last series of analysis have been set up for TOC determination. 

The results of the latter confirm our previous belief; that is : the 

pollution level is higher North-East from Oostende than on the South-West 

coast and shows a slight increase from Heist onward. 
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Table_5_^3 

LATERS 

The fairways and the channels 

P l a s s e n o a e l 

Y s e r 

V e u r n e 

i\ i e u w p o o r t - H a v e n 

O o s t end e 

M o o r t e d e v a a r t 

b r u y g e k a n a a l 

B l a n k e n b o r g e v a a r t 

/ e e b r u g g e k a n a a l 

S c h i p d o n k 

Z e l z a t e 

02 

% 

9 7 

1 u 7 

4 5 . 7 

es. 3 

7 7 . 8 

1 6 7 

6 3 . 4 

iA 

2 5 . 9 

6 0 

7 5 . 9 

6 8 . 3 

5 . 0 

1 4 . 1 

5 4 . 6 

1 1 3 . 1 

1 3 8 . 2 

7 5 . 8 

1 1 . 7 

6 0 

1 0 1 . 2 

6 6 . 6 

1 COD 

mg/l 

8 6 

3 5 

5 9 

3 9 

8 5 

8 6 

1 2 9 

4 9 0 

1 2 2 

7 9 6 

1 4 1 

1 5 9 

6 7 

6 3 

1 3 3 

2 0 4 

2 0 4 

6 1 1 

6 7 

8 6 

1 4 1 

5 8 4 

dOD 

rtig/£. 

7 . 8 

6 . 9 

5 . 2 

1 2 . 5 

5 . 5 

1 2 . 6 

1 . 8 

4 . 0 

5 . 8 

1 0 . 5 

1 5 . 2 

1 2 , 3 

7 . 5 

0 . 3 

1 0 

2 1 . 4 

7 . 5 

8 . 7 

6 

9 . 7 

1 6 . 2 

1 0 . 3 

MS 

m g / £ 

4 0 

4 0 

3 5 

8 0 

4 0 

1 1 0 

2 2 0 

1 5 0 

1 3 0 

3 8 0 

8 5 

4 0 

3 0 

1 3 0 

8 0 

2 0 0 

1 8 0 

2 5 0 

3 5 

4 0 

4 5 

3 4 0 

N t o t 
mg/l 

1 . 0 

2 . 5 2 

0 . 4 

ö . ' i 

0 . 8 3 

3 . 6 2 

1 . 4 

2 , 7 6 

1 0 . 8 

1 2 . 2 

5 . 9 

9 . 0 4 

1 2 . 4 

1 2 , 1 

4 . 5 

9 . 3 

1 . 5 

4 . 4 

1 4 . 2 

1 0 . 7 

8 . 2 

1 1 . 0 6 

amm 
mg/l 

0 

0 

2 . 4 

1 , 5 6 

0 

0 

0 

0 . 5 

6 . 5 

3 . 4 

2 . 0 

3 . 2 9 

8 . 7 

8 . 1 

1 . 0 

3 . 0 1 

0 . 0 

1 . 5 3 

9 . 7 

5 . 6 

4 , 5 

7 . 5 

NO2 

1 mg/l 

+ 

3 2 . 1 

+ 

1 9 2 

+ 

2 . 8 

+ 

1 .22 

0 

0 . 0 5 

+ 

0 . 5 

0 

2 . 3 5 

+ 

1 . 4 3 

+ 

5 .41 

0 

0 . 1 0 

+ 

1 . 3 3 

i "^^3 
m g / £ 

4 . 7 

0 . 3 2 

3 . 6 

1 . 4 7 

1 . 9 4 

0 . 4 8 

0 

0 . 1 9 

0 

5 . 4 1 

0 

5 . 1 2 

0 

8 . 9 6 

0 

0 . 4 5 

0 

0 . 8 u 

1 . 8 

1 . 1 8 

0 

0 . 4 2 

; P 0 - -

mg/ l 

0 . 4 

0 . 5 6 

1 . 1 

0 , 4 7 

0 . 9 5 

0 . 1 9 

0 . 2 5 

0 . 5 Ç 

6 . 2 5 

l u . 5 5 

7 . 5 0 

1 1 . 8 0 

8 . 5 0 

1 5 . 8 4 

4 . 2 0 

6 . 5 6 

0 . 4 0 

0 . 6 1 

8 . 5 0 

5 . 7 6 

7 . 0 0 

1 . 4 1 

! ^~ 
mg/S, 

1 . 1 2 

0 . 4 7 

1 . 1 1 

1 . 3 3 

1 . 1 7 

1 . 4 7 

J . 7 6 

1 . 6 5 

2 . 5 0 

0 . 7 8 

1 . 3 7 

0 1 -

m g / £ 

3 8 0 0 

9 8 0 0 

1 5 2 

7 8 4 

4 3 0 0 

3 6 8 0 

1 6 5 0 0 

1 5 6 0 0 

9 8 uO 

1 3 2 0 0 

9 5 0 0 

5 3 0 0 

7 0 0 

1 5 2 0 

5 5 5 0 

5 7 0 0 

1 4 3 0 0 

1 4 8 0 0 

2 1 6 

8 0 0 

4 3 0 0 

1 1 9 0 0 

S 0 - -

m g / £ 

5 5 4 

2 6 0 

1 5 8 

2 5 0 

5 3 6 

5 8 1 

19Ü2 

9 7 2 

1 2 1 0 

7 9 5 

4 0 8 

7 5 8 

1 9 6 

3 2 4 

; i 8 

7 4 4 

1 8 4 5 

9 8 1 

1 4 6 

2 1 4 

4 7 2 

9 7 4 

These conclusions can be drawn from all our chemical and bacterio­

logical results. 

As a conclusion, it can be said that many discharge outlets with 

a high level in pollutants can be found on the Belgian coast, the action 

of those pollutants on the pollution state of the coastal waters, being 

clearly marked. 
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Table 5.3 

(continuation) 

WATERS 

The f a i r w a y s and t h e c h a n n e l s 

Plassendael 

Yser 

Veu rne 

Nieuwpoort-Haven 

Oostende 

Noortede vaart 

Brugge kanaal 

Blankenberge vaart 

Zeebrugge kanaal 

Schi pdonk 

Zelzate 

Oet. 

mg/£ 

Ü 

U 

0 

8 

0 

2,2 

0 

Ü 

0 

0.9 

0 

Ü 

0 

0 

0 

0.5 

Û 

Ü 

0 

0 

0 

0.5 

CN-

mg/H 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Û 

0 

0 

0 

0 

Ü 

0 OH* 

mg/£ 

0 

Ü.Ü2 

0 

0 

0 

0 

0 

Ü 

0.01 

0 

0 

0 

0.095 

0 

0 

0 

0 

0 

0.40 

0.02 

0 

0 

Ag 

ppb 

< 5 

. 
< 5 

-

< 5 

" 
< 5 

-

< 5 

-
< 5 

-

< 5 

-
< 5 

_ 
< 5 

-
< 5 

-
< 5 

Cd 

ppb 

. 

< 1 

-

< 1 

-

< 1 

-

< 1 

-

< 1 

-

< 1 

-

< 1 

-
< 1 

-
< 1 

-
< 1 

-
< 1 

Co 

ppb 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

Cr 

ppb 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

< 6 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

Cu 

ppb 

9 

10 

< 5 

8 

< 5 

8 

6 

10 

7 

115 

< 5 

21 

< 5 

41 

7 

11 

5 

8 

6 

10 

6 

8 

Fe 

ppb 

69 

25 

76 

37 

60 

45 

200 

46 

193 

37 

55 

22 

160 

50 

69 

25 

132 

175 

102 

58 

71 

45 

Hg 

ppb 

Ü.5 

0.13 

0.2 

0.3 

0.55 

0.15 

0.45 

0.05 

0.1 

0.05 

0.15 

< 0.05 

0.05 

< Ü.05 

0.3 

< 0.05 

0.5 

< 0.05 

9.4 

0.07 

0.1 

0.62 

Mn 

ppb 

40 

80 

158 

245 

62 

200 

59 

95 

135 

125 

145 

155 

206 

280 

118 

190 

113 

220 

255 

345 

174 

1050 

Pb 

ppb 

10 

9 

< 5 

6 

7 
g 

10 

9 

8 

11 

7 

15 

12 

15 

8 

9 

10 

9 

7 

11 

8 

6 

Zn 

ppb 

50 

22 

44 

21 

41 

23 

44 

29 

46 

32 

35 

24 

39 

34 

40 

32 

39 

37 

42 

39 

38 

35 

* 0 OH = p h e n o l s . 
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1.2.- Sediments_-_Susgended_matters ( I . R . C . ) 

1 . 2 . 1 . - Emission 

Suspended matters and sewer sludges can be considered as being 

particularly polluted, in Blankenberge and in Nieuvpoort, regarding Ag , 

Ba and Bi as well as Cu , Zn , Pb and Sn . The pollution of water 

seems to be especially important. Pollution due to fairways and channels 

discharging into the sea, may seem of little importance compared to the 

TabU_5_.4 

SUSPENDED MATTERS 

Sewers 

Chemistry 

P/F 110-550 "C 

P2O5 

Ag 

Ba 

Bi 

Cr 

Cu 

Ga 

Mn 

Mo 

Ni 

Pb 

Sn 

Sr 

V 

Zn 

Zr 

% 

% 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

Blankenberge 

Winter 1972 

X 

7 samples 

40,3 

0.7 

> 175 

2150 

610 

68 

150 

1 

82 

< limit 

9 

800 

66 

-

12 

4860 

35 

Summer 1972 

X 

7 samples 

-

8.3 

>32 

920 

790 

30 

> 65 

0.5 

160 

7 

15 

770 

96 

490 

12 

4120 

54 

Winter 1973 

X 

7 samples 

-

-

> 26 

84 0 

150 

16 

> 120 

< limit 

5 

5 

4 

37 

36 

103 

5 

132 

15 

Nieuwpoort 

Winter 1972 

1 sample 

77.9 

1.8 

24 

1300 

40 

24 

308 

0.6 

168 

2 

10 

136 

75 

110 

9 

2500 

< limit 

Be , Cd , Co , be , In , Li , Sb , Tl : < detection limit. 
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Table_5_^5 

S l u d g e s o f t h e sewc^rs o f B l a n k e n b e r g e 

1 Che -n i s t ry 

< 37 M 

P/F 11 J - 55ü "C 

P/F J5Ü-1000 °C 

Org. Vi. 

AI2O3 

F e j û j 

T1O2 

P2Ü5 

CaO 

NgO 

1 K2Ü 

s,„, 

i ^^ 
1 Ag 
1 Ba 

1 '̂̂  
Co 

Cr 

Cu 

Ga 

Hg 

Mn 

Ni 

Pb 

Sn 

Si 

V 

Zn 

Zr 

% 

% 

% 

% 

% 

% 

% 

% 

% 

% 

% 

« 

% 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

W i n t e r 72 

-

-

-

b . 5 

3 

1 . 4 5 

Ü.2 

0 . 8 

5 . 4 

Ü.25 

0 . 8 

1 .16 

< 0.Ù1 

> 4Ü 

1430 

43 

3 

41 

79 

1 .5 

0 . 1 3 

2 3 0 

27 

320 

50 

1 3 0 

14 

6 000 

90 

Pu m p i n g 

Summer 72 

1 8 . 7 

0 . 4 3 

3 . 2 2 

2 . 2 

2 . 3 

0 . 8 6 

0 . 1 2 

Ü.91 

1 . 8 2 

0 . 1 7 

0 . 8 1 

1.01 

< 0 . 0 1 

> 10 

410 

8 

1 

11 

> 22 

0 . 5 

0 . 0 2 

110 

7 

87 

16 

60 

6 

1465 

58 
1 

s t a t i o n 

W i n t e r 73 

17 

0 . 4 8 

2 . 6 

6 . 0 3 

3 .Ü5 

0 . 9 5 

0 . 1 4 

-

4 . 6 2 

-

0 . 7 7 

1.7 

0 . 0 3 

> 1 6 

560 

33 

1 

11 

> 64 

3 

0 . 4 2 

160 

5 

55 

31 

118 

8 

1285 

60 

2 

11 . 2 

1 .52 

2 . 1 4 

3 . 1 4 

2 . 4 8 

1 .1 

0 . 1 2 

-

2 . 4 7 

-

0 . 7 4 

1 . 3 

< 0 . 0 1 

> 12 

430 

32 

1 

8 

> 50 

3 

0 . 1 2 

120 

12 

110 

36 

18 

6 

1310 

38 

Spuikorr 

Summer 72 

! 3 

5 5 . 5 

6 . 0 4 

8 . 2 

5 . 3 

5 . 3 7 

1 .83 

0 . 2 5 

-

6 . 4 

1 .16 

1 .32 

0 . 9 2 

0 . 2 5 

20 

170 

5 

15 

34 

48 

2 

0 . 3 3 

210 

11 

55 

7 

175 

32 

475 

120 

4 

91 . 8 

8 . 1 

9 . 4 3 

6 

1 0 . 5 

4 . 5 3 

0 . 6 1 

-

1 3 . 5 1 

1 .76 

2 . 2 5 

1 .53 

Û.25 

2 

< l i m i t 

< l i m i t 

4 

130 

35 

4 

0 .71 

560 

28 

76 

8 

3 00 

100 

265 

110 

[ W i n t e r 73 

4 

7 4 . 5 

0 . 7 

4 . 2 

6 

7 . 8 7 

2 . 5 7 

0 .4 

-

10 

-

1 .5 

1 

0 . 1 4 

0 . 5 

70 

< l i m i t 

3 

35 

14 

7 

0 . 7 3 

430 

12 

35 

1 

260 

49 

110 

250 

Sea S e d . ' 

5 s a m p l e s 

8 3 . 8 

8 . 5 

9 . 3 

3 . 5 6 

8 

3 . 1 3 

0 . 4 6 

-

1 4 . 2 

1 . 5 2 

1 .68 

0 . 6 4 

0 . 1 9 

2 

130 

< l i m i t 

5 

77 

31 

8 

U.52 

8 6 0 

2 0 

1 2 5 

12 

3 8 0 

58 

190 

2 3 0 

Be , Cd , Ge , I n , L i , Mo , T l , W : < d e t e c t i o n l i n i t . 

1 off Glankenberge. 

2 after grinding the waste. 

3 at the overflowing mouth of the sewer. 

4 the opposite side of this mouth. 
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Table_5^6 

SEDIMENTS 

Fairways (1972 and 1973) 

First part 

C h e m i s t r y 

AI2O3 

Fe203 

T1Û2 

CaO 

hgli 

KgO 

Sto t 

CI 

Ag 

Ba 

Co 

Cr 

Cii 

Ga 

Hg 

hn 

Ni 

Pb 

Sn 

Sr 

V 

Zn 

Zr 

Crude 

% 

% 

% 

% 

io 

% 

% 

% 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

m£ 
ÏOüg 

N i e u w p o o r t 

C h a n n e l 

P l a s s e n d a e l 

1 s . 

5 . 8 7 

1 .62 

Ü.25 

7 . 2 

-

1 . 2 5 

0 . 0 6 

< 0 . 0 1 

1 

< l i m i t 

3 

50 

130 

3 

0 . 0 2 

150 

14 

100 

7 

140 

43 

45 

48 

0 . 0 0 3 

Channe l 

Yser 

1 s . 

5 . 9 

1 .95 

0 . 2 8 

9 . 5 5 

-

1 .56 

ù . t 

< 0 . 0 1 

0 . 5 

< l i m i t 

10 

54 

190 

2 

0 , 0 8 

700 

43 

2 00 

12 

185 

72 

86 

150 

0 . 0 0 4 

C h a n n e l 

v e u r n e 

1 s . 

5 . 0 7 

1 .48 

0 . 2 6 

1 0 . 7 5 

-

1 . 3 5 

0 . 4 4 

< 0 . 0 1 

< l i m i t 

< l i m i t 

3 

23 

6 

3 

0 . 0 1 

3 00 

12 

17 

< l i m i t 

295 

56 

50 

199 

0 . 0 0 2 

Fa i rway 

2 s . 

6 . 0 5 

2 . 2 

0 . 3 0 

7 . 6 2 

-

1 .33 

0 . 5 2 

0 . 1 5 

< l i m i t 

< l i m i t 

4 

43 

26 

4 

0 . 5 5 

4 1 0 

18 

46 

< l i m i t 

3 8 0 

47 

105 

180 

0 . 0 6 

O o s t e n d e 

C h a n n e l 

Noord Ede 

1 s . 

9 . 5 

4 . 2 5 

0 . 5 

11 . 6 

-

1.67 

3 . 4 9 

0 . 2 2 

103 

< l i m i t 

4 

31 

66 

2 

0 . 3 5 

3 2 0 

16 

90 

8 

220 

47 

614 

150 

0 . 0 7 4 

Ch. B r u g g e -

Dos t e n d e 

2 s . 

7 

3 . 7 2 

0 .4 

4 . 8 

1 .21 

1 . 4 0 

2 . 2 2 

< 0 . 0 1 

1 

3 4 0 

8 

90 

130 

4 

0 . 0 5 

390 

28 

100 

7 

110 

53 

650 

140 

0 . 2 5 

Fa I rivay 

2 s . 

9 . 2 5 

3 . 4 8 

0 . 4 7 

16 

1.4 

1 .51 

0 . 6 8 

0 . 2 1 

< l i m i t 

< l i m i t 

4 

66 

36 

4 

0 . 3 1 

455 

19 

53 

3 

335 

69 

195 

250 

0 . 0 1 

BG , Bi , Cd , Ge , In , ho , Sb , Tl : < detection limit. 
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Table_5.6 

SEDIMENTS 

F a i r v i a y s { 1 9 7 2 and 1 9 7 3 ) 

Second p a r t 

Chemi s try 

AI2O3 

Fe203 

TiÜ2 

Caü 

kgO 

K2O 

Stot 

Cl 

Ag 

Ba 

Co 

Cr 

Cu 

Ga 

Hg 

hn 

Ni 

Pb 

Sn i 

Sr 

V 

Zn 

Zr 

Cruae ! 

% 

% 

% 

% 

% 

» 

% 

% 

ppm 

pptn 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

_m£_ 

ÏÖOg 

Blankenberge 

2 s. 

10.6 

3.8 

Ü.63 

4.3 

1 .65 

1.97 

0.19 

U.03 

< limit 

250 

8 

85 

12 

12 

0.17 

285 

31 

53 

< limit 

1 15 

76 1 

95 

305 

Ü.0U7 j 

Zeebrugge 

1 s. 

4.66 

1.6 

0.24 

3.72 

-

1.05 

0.65 

0.1 

< limit 

< limit 

4 

45 

150 

3 

0,2 

240 

12 

160 

9 

75 

34 

275 

26U 

0.028 

Heist 

Channel 

Schipdonk 

2 s. 

7.98 

3.7 

0.55 

4.53 

0.8 

1.72 

0.7 

0.01 

1 

270 

6 

130 

87 

3 

0.43 

300 

32 

140 

10 

100 

32 

960 

430 

0.27 

Locations 

of the maxima 

Ch. Blankenberge 

Ch. Noord Ede 

Ch. Blankenberge 

Ch. Noord Ede 

-

Ch. Blankenberge 

Ch. Noord Ede 

Ch. Noord Ede 

Ch. Noord Ede 

Ch. Brugge-Oost. 

Ch. Yser 

Ch. Schipdonk 

Ch. Yser 

Ch. Blankenberge 

F. Nieuwpoort 

Ch. Yser 

Ch. Yser 

Ch. Yser 

Ch. Yser 

F. Nieuwpoort 

Ch. Blankenberge 

Ch. Schipdonk 

Ch. Schipdonk 

Ch. Schipdonk 1 
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Table 5.7 

SEOIN.ENTS 

Coastal zone (immixtion) 

(5 campaigns 1971 to 1973) 

Chemi s t r y 

P/F 

P/F 

Org 

< 37 ,1 

110 - 55(j °C 

550-1Ü00 °C 

h.(K2Cr2Ü7) 

AI2O3 

Fe2Ü3 

T i02 

^2% 

CaO 

NigO 

KgO 

NajO 

S t o t 

Cl~ 

Ag 

Ba 

Bi 

Co 

Cr 

Cu 

6a 

Ge 

Hg 

Mn 

Ni 

Pb 

Sn 

Sr 

V 

Zn 

Zr 

Crude 

% 

% 

% 

% 

« 

% 

% 

% 

% 

% 

% 

% 

% 

% 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

_m£_ 
lÖUg 

Number 

54 

54 

54 

54 

54 

54 

54 

3 

54 

54 

54 

3 

54 

54 

54 

7 

54 

54 

54 

54 

54 

54 

54 

54 

54 

54 

54 

54 

54 

54 

54 

30 

Min 

0 

0 .21 

1 . 44 

0 . 0 4 

2 . 2 8 

0 . 5 3 

0 . 0 5 

0 . 0 7 

3 .61 

0 .14 

0 . 8 5 

1 . 0 3 

0 . 0 2 

0 . 0 1 

< l i m i t 

56 

< l i m i t 

0 . 3 

4 

0 . 6 

0 . 8 

0 . 7 ! 

0 . 0 1 

70 

0 .4 

10 

0 . 3 

1 1 5 

0 . 8 

15 

33 

< l i m i t 

_. 

Max 

92 

1 5 . 4 1 

1 6 . 9 5 

5 . 8 

1 0 . 8 3 

3 . 9 6 

Ü.55 

0 , 3 0 

1 6 . 4 1 

2 . 1 5 

1 .97 

2 . 2 4 

1 .27 

0 . 2 5 

2 

140 

16 

14 

120 

58 

22 

8 

1 .24 

1488 

27 

280 

1ö 

660 

105 

271 

370 

0 . 2 2 

X 

4 8 . 8 

4 . 8 1 

7 , 6 1 

2 . 3 7 

6 . 0 3 

2 . 1 6 

0 . 3 0 

0 . 1 7 

1 0 . 6 0 

0 .97 

1 .40 

1.51 

0 . 5 

0 . 1 4 

0 . 7 

110 

10 

3 

47 

16 

7 

3 ! ! 

0 .31 

556 

12 

88 

8 

3 01 

32 

120 

180 

0 . 1 0 

O b s e r v a t i o n s 

X on 17 s a m p l e s , 37 s a m p l e s < l i m i t 

X on 7 s a m p l e s ( a u g . 1972) 

X on 2 s a m p l e s , 52 s a m p l e s < l i m i t 

X on 20 s a m p l e s , 34 s a m p l e s < l i m i t 

X on 9 s a m p l e s , 13 s a m p l e s < l i m i t 
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pollution of waterways, but when compared to the amounts of marine sedi­

ments, very high figures can be observed in Ŝ ^̂  , Ag , Cu as well as 

important amounts in Hg , Pb , Zn and hydrocarbons in some of these 

emettors. Other channels are less polluted, like the Blankenberge, Veurne 

and Plassendael channels. 

1.2.2.- Immixtion 

Sediments sampled in the sea offer a very interesting characteristic 

their amounts of elements, pollutants or not, are very closely bound to 

their content in fine particles. By analysis of the granulometry of the 

samples, it has been possible to classify them in sands and clays by 

means of a triangular diagram, ordinarily used for soils. 

Each of these categories contains well distinct amovints from those 

of the other category, for all determined elements : in sands, low amounts; 

in clays : more important amounts. On about 1000 analysis, only 1 % of 

the amounts has been recorded as being either too high in sands, or too 

low in clays. Once this distinction established, a mere graphic, giving 

in ordinate the contents in fine particles of the 5^ samples taken in 

the sea, and in abcissa, the locations of the samples, has been enough 

to obtain a localization of the sludges and of the pollution. V/orking 

that way, it has been possible to notice that all samples taken in Blan­

kenberge, Wenduine, Knokke and particularly in Oostende have a fine gra­

nulometry and that these places are consequently more polluted. On the 

other hand, all the samples taken in Oostduinkerke are of coarse granu­

lometry and the pollution of this place is very low. 

If a sub-marine map of the sludges coiild be established, we should 

have a better idea of the belgian coast pollution. 

Sand samples have also been taken on beaches at low tide, their 

amounts agree very well with those of the sediments taken in open sea : 

they are very coarse sands with no pollution. 

The pollution degree of sediments of the coastal zone is higher 

than that of sediments taken in open sea {.of. Rapport de synthèse, II) 

about twice for Hg , five times for Lin , six times for Zn and eight 

times for Pb as an average. For copper and chromium, the opposite can 

be observed, there is twice more copper and chrom-ium in open sea. 
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Table 5.8 

SEDI^lENTS 

Coastal area of the sea 

Comparison of the sediments classified according to their granulometry 

(5 campaigns, 1971 to 1973) 

A12Ü3 

FegOj 

TiOj 

CaO 

.̂gO 

KgO 

Co 

Cr 

Cu 

Ga 

hg 

Mn 

Ki 

Pb 

Sn 

Sr 

V 

2n 

Ir 

% 

)-

% 
C 

% 

/C 

pprr 

(.pm 

ppr 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

n 

18 

18 

18 

18 

18 

18 

17 

18 

18 

18 

17 

15 

18 

17 

17 

16 

17 

18 

16 

18 

Min 

2 . 3 

0 . 5 3 

0 . 0 5 

3 . 6 1 

0 . 1 4 

U.85 

U.Ü2 

0 . 3 

4 

0 . 6 

0 . 8 

0 . 0 1 

70 

0 .4 

1Ü 

0 . 3 

115 

0 . 8 

15 

33 

Sand 

Max 

4 . 5 

1 .35 

0 .22 

8 . 9 6 

0 . 6 5 

1 .25 

Ü.32 

2 

23 

10 

3 

0 .2 

330 

7 

39 

4 

220 

17 

61 

270 

X 

1 .2 

0 . 7 4 

0 .11 

5 . 5 3 

0 . 2 9 

1 . 04 

0 . 1 1 

1 

13 

3 

2 

0 . 0 8 

136 

4 

24 

2 

147 

7 

38 

135 

n 

34 

36 

36 

36 

36 

36 

36 

36 

36 

36 

35 

36 

36 

36 

36 

36 

36 

36 

35 

36 

Min 

5 . 7 

1 . 4 5 

0 . 2 5 

9 

0 . 8 

1 .02 

0 . 3 8 

2 

32 

4 

3 

0 .1 

340 

8 

40 

4 

223 

17 

6 0 

88 

S i l t 

Max 

1 0 . 8 

3 . 9 6 

0 . 5 5 

1 6 . 4 1 

2 . 1 4 

2 

1 . 2 7 

14 

120 

58 

22 

1 . 2 4 

1500 

27 

280 

18 

660 

105 

271 

370 

X 

7 . 7 3 

2 . 8 5 

0 .4 

1 2 . 7 4 

1 .32 

1 . 5 9 

0 . 8 9 

4 

58 

2 3 

9 

0 . 5 2 

747 

17 

122 

1 0 

382 

44 

166 

2 0 3 

2 

1 

1 

2 

1 

1 

2 

1 

2 

1 

O b s e r v a t i o n s 

s a m p l e s s i l t : 3 . 1 6 and 3 . 9 

s a m p l e s a n d : u . 4 8 

s a m p l e sand : 12 

s a m p l e s sand 0 . 3 8 and 0 . 4 4 

s a m p l e sand : 15 

s ample sand : 5<5 

s a m p l e s sand • 16 and 7 

s a m p l e sand : 240 

s a m p l e s sand . 178 and 217 

s a m p l e s i l t : 36 

On the other hand, no development of sea sediments pollution has 

been observed since 19T1» 
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2.- River results 

2.1.- Basin of the Meuse 

Table_5_^9 

WATERS 

Meuse - French border 

Ü2 

COO 

BOO 

,̂s 

^ t o t 

N amm 

NO2 

NO-

P O 4 -

F-

c i -

S 0 - -

D e t . 

CN" 

0 OH 

Ag 

Cd 

Co 

Cr 

Cu 

Fe 

Hg 

Mn 

N i 

PD 

Zn 

% 

mg/£ 

m g / £ 

m g / £ 

rag/Jl 

m g / £ 

mg/Jl 

mg/Jl 

m g / £ 

m g / £ 

mg/Jl 

m g / £ 

mg/fc 

m g / £ 

mg/Jl 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

5 - 6 - 7 2 

9 9 . 8 

15 

5 . 1 

10 

2 . 4 6 

0 

neg . 

6 . 2 4 

U.27 

0 . 3 6 

14 

36 

0 

0 

0 

< 0 . 0 5 

5 . 5 

3 

2 . 6 

13 

112 

0 . 0 9 

34 

25 

7 

1 7 0 

6 - 4 - 7 3 

1 0 5 . 3 

12 

7 . 5 

10 

2 . 7 6 

0 . 0 5 

0 . 0 6 

6 . 9 3 

0 . 3 3 

0 . 0 3 9 

16 

38 

0 

0 

Ü 

< 0 . 8 

± 1 

< 2 

< 4 

9 

3 6 0 

0.18 

117 

< 2 

13 .5 

165 

17-7-73 

102.3 

8 

2 . 5 

10 

1.76 

0.05 

0.03 

2 . 8 

U.42 

0.063 

18 

38 

0 . 3 

0 

0 

< 0.8 

< 1 

< 2 

< 4 

9 . 5 

150 

0.32 

90 

< 2 

4 . 5 

50 

26-9 -73 

97 .6 

16 

2 . 5 

10 

4 . 6 

0.06 

0.014 

1 .29 

0.39 

0.45 

20 

44 

0 

0 

0 
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Table_5^1^0 

WATERS 

heuse - L iège 

Û2 

COD 

BûD 

MS 

^tot 

N 
am m 
NO-

NO-

fo---

F-

Cl' 

SÜ--

Det. 

ClM-

0 OH 

Cd 

Co 

Cr 

Cu 

Fe 

Hg 

hn 

Ni 

Pb 

Zn 

% 

mg/i 

mg/£ 

mg/J!, 

mg/A 

mg/£ 

mg/i 

mg/i 

mg/£ 

mg/i 

mg/i 

<r,g/i 

mg/i 

mg/i 

mg/i 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

.. ., 
Flémall 

27-4-72 

94.3 

8 

4.8 

15 

1.62 

U 

neg. 

8.40 

U.28 

1 .43 

3.6 

59 

0 

U 

U 

11 .0 

< 2 

3.6 

25 

158 

0.14 

74 

43 

4 

210 

e-Haute 

19-9-72 

84.4 

4 

2.7 

15 

1.23 

0 

0.09 

1.17 

5.02 

1.42 

46 

72 

0.1 

0 

0 

9 

-

< 2 

7 

255 

0.65 

136 

10 

20 

538 

Lièye 

24-4-72 

88.1 

8 

4.5 

55 

2.14 

0.22 

neg . 

4.80 

0,46 

1.37 

34 

46 

0 

0 

0 

11.1 

4 

2 

25 

312 

0.13 

123 

17 

11 

355 

19-9-72 

71.9 

8 

6.8 

40 

1.65 

0 

0.09 

1.17 

4.5 

1 .53 

36 

68 

0.7 

0 

0.1 

12.1 

_ 

6 

8 

875 

0.53 

223 

8 

73 

469 

Herstal 

24-4-72 

87.0 

4 

6.4 

25 

3.14 

0 

neg. 

9.48 

0.54 

0.99 

36 

47 

0 

Û 

0.03 

8.7 

< 2 

6 

28 

752 

0.12 

136 

±10 

5 

255 

19-9-72 

68.0 

8 

9.2 

25 

0.2 

0.06 

0 

3.45 

1.0 

1.66 

32 

64 

0.7 

0 

0 

10 

-

11 

11 

552 

0.35 

223 

8 

48 

398 

2 . 1 . 1 . - Waters 

A detai led study of the Meuse and of each of i t s affluents at the 

confluence point has been thoroughly studied by a ser ie of samplings 
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WATERS 

I'ieuse - N e t h e r l a n d s b o r d e r 

^2 

CüO 

BOD 

hS 

^ t o t 

' N 
1 amm 

NO-

NO" 

PO5--

F-

C l " 

SO4-

1 D e t . 

CN-

0 OH 

Ag 

Cd 

Co 

Cr 

Cu 

Fe 

1 Hg 

hn 

Ni 

Pb 

Zn 

% 

mq/Z 

mg/£ 

mg/)l 

mg/Jl 

mg/l 

mg/Jl 

mg/£ 

rng/j!, 

mg/JÏ, 

mg/ i . 

mg/Jl 

mg/A 

mg/£ 

mg/K, 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

19 -9 -72 

79 .7 

4 

12 .5 

15 

d.03 

0.03 

0 

3 . 9 

0 . 7 

0.45 

32 

32 

1 . 3 

0 

0 

-

19 .2 

-

19.2 

11 .7 

617 

0.29 

155 

< 5 

30 

4 34 

14 -3 -73 

92.6 

7 

6 . 8 

1 0 

2.89 

0.74 

Ü.14 

2.36 

1 .1 

1.36 

38 

57 

1 . 5 

0 

0 

-

< 2 

< 2 

< 4 

47 

18 

-

102 

5 

90 

501 

19-7-73 

65.5 

4 

4 . 6 

10 

4.08 

1.78 

0.48 

7.80 

5 . 6 

0.012 

74 

8 2 

Ü.4 

Ü 

0 

< 0.8 

1.7 

< 2 

< 4 

10 

3 2 0 

0.41 

100 

< 2 

10 

200 

13-9-73 

85 .7 

19 

7 1 

10 

2 . 5 

0.29 

5 . 1 

0 . 2 

90 

90 

0 . 6 

0 

0 

400 

0.13 

77 

made on each border and in the area of Liège. The division of the river 

Meuse in three zones, from the french border to above Liège, Liège, and 

from Liege to the Netherlands border meets a physical reality. 
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As a matter of fact, the hydrobiological, bacteriological and che­

mical studies concur to say that the river Meuse is less polluted above 

Liège, indicates the presence of a big agglomeration and an important 

industrial zone in Liege, and develops towards a less pollution degree 

from Liège to the Netherlands border. 

We have completed the study of the affluents by a serie of sam­

plings in the Mehaigne, an agricultural river with a low chemical and 

bacteriological pollution level, the latter being remarkably constant 

along its whole course. But, as could be expected for an agricultiiral 

river, very high concentrations of pesticides are to be found, more spe­

cially lindane and its a-isomere. 

The Vesdre, an other affluent has been inventoriated systematically 

twice. The results of the two series agree, and a positive correlation 

can be observed between the organic and microbiological levels, with a 

maximum below Verviers, a decrease as far as above the agglomeration of 

Liège and finally an increase in the agglomeration. On the other hand, 

if the hydrobiological investigation confirms an increase of pollution 

below Verviers, no regeneration but on the contrary a constant degrad­

ation is to be found up to Chênée. Finally, a high contamination due to 

lindane has been found all along the Vesdre and a contamination due to 

heavy metals, especially Cd and Pb , at Chenee. 

The pollution of the Meuse at the exit of Belgium is always higher 

that the level at the entrance in our territory. Its affluents have 

usually the same pollution level as the Meuse, or at least, they have no 

influence on it except the Sambre and the Vesdre. 

2.1.2.- Sediments 

Sediments of the basin of the Meuse cannot be classified according 

to their granulometric characteristics, as it has been done for sediments 

taken in the sea in order to give an idea of their concentration in pol­

luting or non polluting elements. 

A relationship can be seen between their amount in particles 

< 37 y and the amounts in different elements in the least polluted area 

of the Meuse, that is above Tihange, but elsewhere a far more important 

accumulation of pollutants even in samples containing less fine particles 

can be noticed in certain points. 
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Table_5_^12 

WATERS 

L a c l a i r e a u , Ton - R u l l e s 

1 

Û2 

cao 

BÜD 

MS 

^ t o t 

H 
amm 

N ü -

P Ü - -

F" 

c i -

1 SÜ4-

O e t . 

CN-

1 'è OH 

Cd 

Co 

Cr 

1 Cu 

Fe 

Hg 

Mn 

(\Ji 

Pb 

Zn 

Ag 

% 

mg/£ 

m g / £ 

mg/£ 

m g / i . 

ng / J l 

m9 /£ 

mg/£ 

mg/Jl 

mg /£ 

mg /£ 

mg/a 

mg/£ 

mg/£ 

mg/Jl 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

E t h e 

1 û 2 . b 

4 

5 

10 

0 . 9 4 

0 . 0 2 

U 

3 . 3 7 

0 . 1 4 

0 . 0 6 

6 

14 

0 

0 

0 

± 1 

< 2 

< 4 

12 

1 3 0 

Ü.16 

2 0 

< 2 

38 

55 

± O.ü 

L a c l a i r e a u , 

Oampi cou r t 

1 1 . 3 

7 

8 . 1 

10 

1 . 7 6 

0 . 3 8 

0 . 4 5 

5 . 8 6 

0 . 8 5 

0 . 7 5 

10 

28 

0 . 3 

0 

0 

± 1 

< 2 

< 4 

3 

2 9 0 

< 0 . 0 2 

90 

< 2 

12 

17 

± 0 . 8 

Ton 

H a r n o n c o u r t 

6 3 . 5 

1 
42 

7 . 2 

3 0 

4 . 0 8 ] 

1 . 2 9 

0 . 1 3 

8 . 0 0 

2 . 5 8 

0 . 1 0 

170 

165 

u 

0 

0 

< 1 

< 2 

< 4 

17 

1900 

0 . 2 9 

5 2 0 

4 

9 

83 

< 0 . 8 

R u l l e s 

H a b a y - l a - N e u v e 

1 0 9 , 8 

4 

9 . 4 

10 

1 . 2 1 

0 . 1 

U 

0 . 8 7 

0 . 7 4 

0 . 0 9 

6 

4 

0 

0 

^ 

< 1 

< 2 

< 4 

10 

3 5 0 

0 . 0 9 

4 0 

< 2 

11 . 5 

± 2 0 

< 0 . 8 

D o w n s t r e a m ^ l e l l i e r 

( d i s t i l l e r y ) 

1 0 9 . 5 

11 

9 . 9 

10 

1 . 8 7 

0 . 1 2 

0 . 0 5 

2 . 5 5 

0 . 5 1 

0 . 1 1 

8 

8 

0 

0 

0 

± 1 

< 2 

< 4 

9 

6 8 0 

0 . 1 5 

1 1 0 

< 2 

1 5 . 5 

± 2 5 

< 0 . 8 

U p s t r e a m S e m o i s 

1 1 7 . 0 

14 

7 . 9 

10 

1 . 4 7 

0 . 7 7 

0 . 0 6 

2 . 4 0 

0 . 4 1 

0 . 0 7 

1 0 

9 

0 

0 

0 

< 1 

< 2 

< 4 

6 

5 5 0 

0 . 1 5 

60 

< 2 

8 

± 1 0 

± 0 . 8 
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Table_5_;_13 

WATERS 

Mehaigne 

02 

CüD 

BOD 

MS 

f^tot 

amm 

NU" 

NOg 

P 0 - -

F-

c i -

SO4" 

D e t . 

CN-

JÜ) Û H 

Ag 

Cd 

Co 

Cr 

Cu 

Fe 

Hg 

Mn 

Ni 

Pb 

Zn 

1 

% 

mg/£ 

mg/£ 

i ig/£ 

mgA 

mg/£ 

mg/£ 

mg/£ 

mg/«, 

mg/Jl 

mg/£ 

mg/£ 

fng/Jl 

mg/JÏ, 

mg/£ 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

Dhuy 

1 2 9 . 7 

7 

1 0 . 2 

10 

3 . 09 

0 

0 . 0 4 

1 . 2 3 

0 . 6 6 

0 . 8 3 

56 

70 

Ü 

0 

J . 0 1 

< 2 

1.2 

< 2 

<1û 

7 . 5 

57 

0 .11 

64 

± 3 

< 6 

37 

Meha igne 

8 4 . 6 

4 

4 . 8 

10 

3 . 9 3 

0 . 0 7 

0 . 0 2 

1 . 8 5 

0 . 7 3 

0 . 5 0 

56 

64 

1 .07 

0 

0 . 0 1 

< 2 

± 0 . 5 

< 2 

< 1 0 

3 . 7 

63 

< U.05 

124 

± 3 . 6 

8 

50 

Branohon 

9 9 . 0 

7 

7 . 0 

10 

2 . 5 4 

0 

0 . 0 6 

2 . 4 8 

1 .06 

U.62 

54 

66 

0 . 2 

0 

0 . 0 1 

< 2 

± 0 . 6 

< 2 

< 1 0 

8 

43 

0 . 1 2 

28 

3 . 5 

< 5 

<1Ü 

Ambres in 

1 0 6 . 9 

11 

6 . 7 

10 

2 . 0 1 

0 , 1 3 

0 . 0 4 

2 . 4 8 

0 . 9 6 

0 . 5 0 

58 

62 

0 . 2 

0 

0 .01 

< 2 

< 1 

< 2 

< 10 

3 

< 20 

0 . 1 2 

± 10 

< 2 

8 

15 

H u c c o r g n e 

9 0 . 0 

11 

6 . 3 

10 

2 . 9 5 

0 

0 . 0 1 

3 , 2 1 

0 . 9 6 

0 . 8 0 

26 

63 

0 . 7 

0 

0 

< 2 

< 0 . 5 

< 2 

< 10 

4 . 5 

33 

< 0 . 0 5 

16 

4 

< 5 

+ 21 

Wanze 

9 5 . 0 

7 

6 . 1 

1 0 

-

0 . 0 6 

0 , 0 3 

1 2 . 6 

1 . 1 2 

0 . 4 3 

54 

65 

Ü.4 

0 

0 

< 2 

± 1 

< 2 

< 1 0 

6 

30 

0 , 0 8 

12 

6 

± 5 

± 20 
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Table_5_^14 

WATERS 

V e s d r e , Hoegne 

02 

COD 

BOD 

NI S 

^ t o t 

N amm 

NO-

N03 

P O 4 -

F -

c i -

S 0 - -

Cd 

Co 

Cr 

Cu 

Fe 

Hg 

în 

Ni 

Pb 

Zn 

% 

mg/«. 

tng/l 

mg/«, 

mg/£ 

mg/Ï. 

mg/Jl 

mg/Ji 

mg/£ 

mg/Jl 

mg/SL 

mg/ü 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

Mem 

9 - 7 2 

9 5 . 2 

2 

4 

5 

0 . 2 5 

0 . 2 5 

0 

0 . 9 6 

0 . 3 

0 . 2 9 

16 

25 

4 , 2 

1 0 , 1 

112 

650 

0 . 1 3 

2 2 3 

12 

15 

264 

Dach 

5 - 7 3 

9 5 , 9 

7 

3 

20 

0 . 5 6 

0 . 4 0 

0 . 0 6 

3 , 8 2 

0 . 0 8 

0 . 8 3 

10 

27 

4 

5 

<10 

47 

90 

< U.05 

104 

15 

20 

38 

Surd 

e - 7 2 

8 9 . 7 

64 

9 

10 

0 . 2 7 

0 . 2 7 

0 .04 

1 .68 

0 . 4 

0 . 2 2 

16 

32 

2 . 9 

? 0 

9 

306 

0 . 1 8 

177 

18 

16 

192 

e n t s 

5 - 7 3 

9 8 . 3 

4 

3 

20 

0 . 5 8 

0 . 5 3 

0 . 0 1 

1 .15 

0 . 0 7 

0 . 2 3 

10 

48 

3 

2 

< 1 0 

15 

138 

< 0 . 0 5 

184 

4 . 5 

22 

46 

E n s i v a l 

9 - 7 2 

8 5 . 4 

15 

11 

1 0 

1 .55 

1 ,55 

0 . 1 8 

2 . 0 5 

0 . 7 

0 . 2 5 

20 

44 

7 . 5 

4 7 . 9 

11 

445 

0 . 0 7 

200 

12 

30 

150 

5 - 7 3 

8 7 . 0 

53 

10 

3 0 

7 . 1 1 

2 . 2 7 

0 . 2 1 

0 . 4 2 

0 . 9 6 

0 . 2 5 

16 

28 

4 

2 

< 1 0 

31 

260 

< 0 . 0 5 

480 

6 , 5 

101 

65 

P e p i n s t e r 

9 - 7 2 

6 4 . 5 

98 

10 

40 

0 . 2 

0 . 2 

0 . 6 6 

1.51 

2 . 3 

0 . 2 

22 

58 

7 . 1 

4 9 . 8 

20 

495 

0 . 7 

218 

15 

27 

165 

5 -73 

8 1 . 4 

122 

9 

30 

8 . 2 

3 . 3 6 

0.002 

0 

0 . 5 3 

0 . 1 8 

18 

103 

29 

6 

< 10 

37 

420 

< 0 . 0 5 

805 

1 5 . 5 

104 

105 

H 0 6 

9-72 

9 6 . 3 

4 

4 

5 

0 . 0 9 

0 . 0 9 

0 

1 .88 

0 . 2 

0 . 1 6 

12 

20 

6 . 8 

-

< 2 

4 

327 

1 .55 

82 

< 5 

10 

110 

gne 

5 - 7 3 

9 5 , 4 

4 

5 

2 0 

2 . 8 

0 

0 . 0 1 

1 , 3 9 

0 . 2 

0 . 1 8 

10 

26 

+ 1 

3 

< 1 0 

6 

74 

< 0 . 0 5 

60 

4 

8 

21 
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Table_5_^25 

WATERS 

V esd re , Ourthe 

02 

COD 

BOD 

MS 

^ t o t 

'amm 

i^Oj 

N05 

. 0 - - -

F' 

ci-

S Û " 

Cd 

Co 

Cr 

Cu 

Fe 

Hg 

hn 

Ni 

Pb 

/n 

% 

fng/£ 

mg/£ 

mg/£ 

mg/£ 

mg/£ 

mg/£ 

mg/£ 

mg/£ 

mg/£ 

mg/£ 

mq/£ 

ppb 

pDb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

F o r ê t 

9 - 7 2 

8 4 . 3 

26 

14 

120 

1 .03 

0 . 6 7 

0 . 1 

1 .91 

0 .4 

Ü.21 

16 

40 

3 . 7 

-

2 1 . 5 

10 

650 

1.4 

282 

8 

21 

165 

5 -73 

9 3 . 8 

4 

6 

40 

2 . 8 

0 . 6 

0 . 0 2 

2 . 1 

0 . 2 3 

0 . 1 1 

18 

38 

10 

4 

< 1 0 

9 

160 

< 0 . 0 5 

510 

4 

8 

31 

4 - 7 2 

7 1 . 4 

37 

0 , 4 

45 

4 . 2 

0 . 3 4 

-

4 . 3 2 

0 . 3 8 

0 . 2 2 

26 

74 

106 

7 

40 

3b 

528 

1 . 0 0 

450 

22 

32 

513 

Chênée 

9 -72 

6 6 . 4 

30 

5 

60 

0 . 4 2 

U.42 

0 . 1 5 

1 .87 

0 . 9 

0 . 2 1 

14 

58 

40 

-

1 3 . 2 

23 

638 

0 . 8 6 

305 

15 

100 

1545 

5 -73 

9 4 , 5 

15 

6 

30 

4 . 2 

1.21 

U. 01 

1 ,95 

0 . 3 4 

0 . 4 4 

14 

45 

140 

4 

< 1 0 

49 

173 

0 . 0 7 

310 

5 

96 

102 

O u r t h e 

4 - 7 2 

9 6 . S 

4 

3 

5 

1 .12 

0 

n e g . 

1 . 80 

0 . 0 1 

0 . 1 2 

16 

16 

4 . 1 

< 2 

8 . 4 

45 

832 

0 . 1 5 

83 

± 1 0 

6 

213 

Chênée 

9 - 7 2 

9 7 . 6 

8 

2 

15 

0 . 2 1 

0 . 1 5 

0 . 0 2 

1 .71 

0 . 3 

0 . 1 4 

14 

14 

1 0 . 6 

-

9.à 

3 

312 

0 . 6 

86 

± 5 

9 

50 

O u r t h e A n g l e u r 

4 - 7 2 

9 7 . 6 

8 

4 

20 

2 . 7 4 

0 

-

1 . 0 8 

0 . 5 4 

0 .01 

22 

23 

29 

3 

20 

65 

902 

0 . 1 4 

160 

14 

15 

2 9 0 

o_72 

9G.7 

19 

6 

25 

Ü,19 

0 . 1 9 

0 . 0 4 

1 ,68 

0 , 5 

0 , 1 9 

18 

24 

5 7 . 2 

-

9 , 8 

17 

460 

1 . 0 4 

141 

10 

31 

398 

5 - 7 3 

9 9 . 0 

7 

5 

10 

-

-

0 . 0 2 

1 , 9 5 

1 .22 

0 . 1 6 

16 

28 

-

-

-

-

-

-

-

-

-

-
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For instance, the river Ourthe at Angleur, a very polluted river, 

where sediments are relatively coarse, shows higher amounts in many 

polluting elements than the fine sediments from Liège where the Meuse 

is most polluted and higher amounts than the fine sediments from the 

Mehaignej a non polluted river. 

Nevertheless for a same place, a better idea of the pollution 

state can be given with a fine sample than with a coarse one. Besides 

we must remember that some samples are taken from embankments and are 

essentially very fine sedimentation sludges (for instance in Liège) 

while in some other cases (for example the Ourthe at Angleur) the sedi­

ment is probably mixed with earth coming from the erosion of the banks. 

So 3 a relationship between pollution and presence of fine sludges 

cannot be established, as it has been done for the sea sediments because 

in rivers, the texture of a sample depends on different influences. 

When possible, we are trying to take fine sludges, real sedimentation 

sludges, these being more representative. 

In this study, the basin of the Meuse has been divided into three 

parts : (i) from Heer to Tihange, (ii) from Flemalle-Haute to Herstal, 

(iii) below Herstal, according to the observed state of pollution. In 

the first section, low amounts of pollutants are observed especially 

above Wamur. The amounts are much higher in the second section and they 

decrease in the third section without equalling those of the first sec­

tion. The pollution in the region of Liege is clearly different from 

that of the other parts of the Meuse. 

A study of the sediments of all the affluents of the Meuse just 

before their confluence point has also been done. 

Among the affluents of the first section, the Molignee, the Samson 

can be considered as being non polluted. 

The sediments of the Lesse, the Bocq and the Mehaigne are usually 

non polluted, but high amounts of Sn and Co can be found in the Lesse, 

and some bismuth, which is usually below the detection limit, can be 

traced in the Bocq and the Mehaigne. 

The Hoyoux has high amounts of in FejOj , Ba , Sn as well as Mo , 

and high amounts in Zn and Pb . 
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Table_5_^17 

SEDI^lENTS 

Meuse ; from Heer to Tihange 

[ Chemistry 

< 37 M 

F/F 11 U -55U "C 

P/F 5SU-1UÛ0 "C 

i urg. (il. ( K2Cr2Ü7) 

AI2U3 

Fe2Ü3 

TiÜ2 

Caû 

l'iigO 

KjO 

^tot 

Oa 

Co 

Cr 

Cu 

6a 

Ge 

Hg 

Mn 

Ni 

Pb 

Sn 

Sr 

V 

Zn 

Zr 

Crude 

% 

% 

% 

C 

% 

% 

% 

% 

% 

% 

% 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

m£ 

lOOg 

Number 

14 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

17 

Min 

12.8 

3.77 

5.8 

2.44 

5.2 

2.77 

0.37 

7.27 

0.57 

1 

0.06 

< limit 

6 

34 

35 

3 

< limit 

0.06 

5 03 

23 

67 

7 

5 

30 

345 

2Ü0 

0 

Max 

61.5 

9.41 

10.9 

9.33 

8.9 

4.23 

0.65 

16.52 

6.72 

1.84 

0.38 

360 

11 

120 

134 

12 

4 

0.58 

20UU 

44 

240 

22 

45 

55 

1500 

510 

0.533 

X 

40.3 

6.5 

9.1 

5.48 

7.18 

3.7 

Û.52 

10 

1 .69 

1 .4 

0,22 

234 

9 

61 

82 

6 

2 

0.3 

1011 

33 

128 

14 

28 

40 

833 

402 

0.11 

Locations of the maxima 

Heer 

Namèche 

Namèche 

Ti bange 

Yvoi r 

Heer 

PoiIvache 

Namèche 

Namèche 

Poilvache 

Namèche 

Andenne, X on 5 samples 

Heer 

Andenne 

Poi Ivache 

Andenne, Tihanqe 

Anseremme, X on 7 samp. 

Namèche 

Annevoie 

Yvoi r 

Anjenne 

Ti bange 

heer 

Namèche, Tihange 

Tihange 

Namèche 

Namèche 

Cl, Ag, oe, Bi, Cd, Li, Mo, Sb, Tl : < detection limit. 
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Table 5.18 

SEDIMENTS 

Meuse : from Flémalle-Haute to Herstal 

Chemi stry 

< 37 M 

P/F 110- 5bü "C 

P/r 55J-1Ü0Ü °C 

Org.Ni. (K_^Cr207) 

AI2O3 

Fe203 

TiOj 

CaO 

f-igO 

KjO 

Stot 

Ag 

Ba 

Bi 

Cd 

Co 

Cr 

Cu 

Öa 

Hg 

Un 

Mo 

Ni 

Pb 

Sn 

Si 

V 

Zn 

Zr 

Crude 

% 

% 

% 

% 

% 

% 

% 

SJ 

% 

% 

% 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

100g 

Number 

6 

6 

6 

6 

6 

6 

6 

6 

4 

6 

6 

6 

6 

6 

6 

6 

o 

6 

6 

5 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

Mn 

87 

8.5 

10.77 

10.33 

&.73 

5 

0,48 

9.11 

1 .53 

1 .44 

0.45 

2 

365 

18 

< limit 

9 

98 

> 90 

7 

1.02 

985 

3 

49 

285 

32 

115 

71 

2500 

220 

0.12 

Max 

90.2 

10.3 

14.56 

15.64 

13.24 

10.2 

0.72 

15.81 

1 .84 

1.92 

1.03 

5 

620 

83 

240 

24 

560 

>110 

13 

1.69 

1950 

7 

110 

380 

270 

325 

180 

4470 

372 

0.45 

1 

X 

88.5 

9.34 

13 

14.1 

11 .08 

7.63 

0.6 

13.4 

1.59 

1.7 

0.71 

3 

459 

40 

233 

15 

260 

-

11 

1.35 

1522 

6 

79 

328 

187 

185 

122 

35751 

282 

0.24 

Locations of th 

Ougrée 

Uugré e 

Liège 

Ougrée 

Herstal 

Ougrée 

Herstal 

Liège 

Ougrée 

Herstal 

herstal 

Herstal 

Herstal 

Herstal 

Herstal, X on 4 

Herstal 

Herstal 

high everywhere 

Herstal 

Liège 

Liège 

Ougrée 

Herstal 

Herstal 

Herstal 

Flémalle-Haute 

Herstal 

Liège 

Flémalle-Haute 

Herstal 

e maxima 

samples 

' 

Cl, Be, Ge, In, Li, Sb, Tl : < detection limit. 
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Tabj .e_5^19 

SEDIi>ENTS 

C h p m i s t r y 

< 61 ti 

P/F 1 1 0 - b5U °C 

F/F 550-1UOÜ °C 

Org . Ni. ( K2Cr207) 

AI2Ü3 

F e 2 0 , 

T1O2 

Cau 

hgO 

KjÜ 

^ t o t 

Ba 

Bi 

Cü 

Cr 

Cu 

( j a 

Hg 

^ln 

Ni 

Pb 

Sn 

Sr 

V 

Zn 

Zr 

Crude 

% 

» 

% 

% 

% 

% 

% 

% 

% 

% 

% 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

_m£_ 
1Ü0g 

Number 

2 

2 

2 

2 

2 

2 

2 

2 

1 

2 

2 

1 

1 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

^ l l n 

5 7 . 5 

5 . 2 1 

8 . 4 5 

1 2 . 3 3 

6 . 8 

4 . 8 5 

0 . 4 3 

9 . 7 6 

-

1 . 2 3 

0 . 4 8 

-

-

10 

100 

82 

4 

1 . 1 

970 

50 

18U 

37 

4Ü 

59 

1530 

310 

Ü.085 

i l̂ iax 

76 

1 4 . 7 0 

1 0 . 7 5 

1 7 . 4 5 

9 . 7 6 

5 .51 

0 . 7 

1 3 . 5 0 

-

1.51 

0 . 5 3 

-

-

12 

175 

170 

11 

1 . 7 3 

1150 

55 

260 

53 

50 

64 

1580 

450 

0 . 4 5 

X 

67 

10 

C.6 

1 4 , 9 

8 . 3 

5 . 1 8 

0 . 5 6 

11 .63 

1 .22 

1 .37 

0 . 5 

320 

24 

11 

137 

126 

7 

1 ,43 

1060 

53 

220 

45 

45 

62 

1555 

380 

0 .26 

L o c a t i o n s of t h e maxima ! 

V i sé 

V i s é 

Lanaye 

Visé 

Visé 

V i s é 

Vi sé 

Lanaye 

Visé 

V i s e 

Lanaye | 

V i s é \ 

Lanaye 

Visé 

Lanaye 

Lanaye 

Lanaye 

Lanaye 

Visé 

Lanaye 

V i s é 

Lanaye 

Visé 

V i s é 

C l , Ag, Be , Cd, Ge, I n , L i , Mo, S b , Tl : < d e t e c t i o n l i m i t . 

The Sainhre can be considered as "being very polluted in many elements. 

In the second section the only affluent is the Ourthe shortly after 

the junction with the "Vesdre. The confluence of these two rivers forms at 
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T_able_5^2p 

SEDU.ENTS 

^ leha i gne 

Chemistry 

F/F 110 -550 °0 

P/F 55Ü-1ÜUU °C 

0rg.h.(K2Cr2Ü7) 

AI2O3 

Fegü^ 

CaO 

KgO 

Stot 

Ag 

Ba 

Co 

Cr 

Cu 

6a 

Hg 

Mn 

Ni 

Pb 

Sn 

Sr 

V 

Zn 

Zr 

Crude 

% 

56 

% 

% 

% 

% 

% 

% 
ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

lÖÖg 

humber 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

Min 

2.7 

0.9 

3.2 

6.64 

2.43 

1.01 

1 .23 

0.08 

< limit 

135 

3 

42 

18 

7 

< 0.01 

430 

15 

110 

< limit 

35 

24 

121 

530 

0.01 

riax 

8 

5.1 

8.7 

8.46 

3.26 

6 

1 .73 

0.62 

3 

277 

8 

110 

36 

18 

0.6 

1500 

41 

170 

9 

65 

78 

350 

1010 

0.08 

X 

4.8 

2.72 

5.38 

7.71 

2.97 

2.60 

1 .57 

Ü.29 

Ü.B 

173 

6 

78 

25 

14 

0.21 

778 

27 

140 

8 

50 

56 

176 

888 

0.04 

Locations of the maxima 

Ohuy 

W a n 2 e 

Ohuy 

Dhuy 

Branohon 

Wanze 

Huccorgne 

Dhuy 

Mehaigne, X on 6 samples 

Wanze 

Huccorgne 

Mehaigne 

Wanze 

Mehaigne, Huccorgne 

Wanze, X on 4 samples 

Wanze, X on 4 samples 

Huccorgne 

Amb resi n 

Wanze, X on 5 samples 

Dhuy 

Huccorgne 

\'! an ze 

Ambresin 

Wanze 

C l , B e , 6 1 , C d , Ge, h o , S b , T l : < d e t e c t i o n l i m i t . 

Angleur a very polluted river which certainly contributes to the increase 

of pollution of the Meuse as can be seen in Liege and below this town. 

The Hoëgne which joins the Vesdre is also polluted (Pb and Zn). 

In the third section, the affluents Julienne and Berwinne are not 

polluted (except for high amounts in Sb in the Berwinne). 
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Table 5.21 

SEDIMENTS 

Vesdre (3 campaigns 1972-1973) 

I Chemis t ry 

< 37 M 

P/F 1 1 0 - 550 °C 

P/F 550-1OOo °C 

Org.M.(KjCrgOy) 

AI2U3 

Fe203 

TiÜ2 

CaO 

Kgü 

^ t o t 

Ba 

B i 

Cd 

Co 

Cr 

Cu 

Ga 

be 

Hg 

I n 

Mn 

N i 

Pb 

Sb 

Sn 

Sr 

V 

Zn 

Zr 

Crude 

% 

% 

% 

% 

% 

% 

% 

% 

% 

% 
ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

_m£_ 
ÏOOg 

Number 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

hin 

9 

1.85 

3 . 3 

2 . 5 

9 . 6 

4 . 2 

0 . 6 

1 .42 

1 .36 

0.22 

1 9 0 

< l i m i t 

< l i m i t 

15 

85 

> 70 

8 

< l i m i t 

0.08 

< l i m i t 

4 5 0 

66 

2 5 0 

-

17 

2 0 

55 

515 

3 5 0 

0.03 

^!ax 

53 

14.34 

7 . 6 

2 3 

13.52 

4.86 

0.77 

4 .65 

3.74 

2 . 2 

4 2 ü 

1 0 0 

6 5 0 

25 

52 0 

>230 

23 

3 

3 

8 

1200 

115 

6 7 0 

50 

72 5 

5 5 

110 

2780 

7 6 0 

1.35 

X 

42 

7,21 

5.13 

11.2 

11.8 

4.47 

0.67 

3.07 

2.21 

0.85 

50 

-

18 

250 

-

15 

2 

0.64 

-

695 

94 

430 

-

161 

39 

91 

1531 

537 

0.47 

L o c a t i o n s o f the maxima 

E n s i v a l 

E n s i v a l 

Fo rê t -T rooz 

E n s i v a l 

F o r ê t - T r o o z 

Surdents 

Chênée 

Fo rê t -T rooz 

Fo rê t -T rooz 

Surdents 

P e p i n s t e r 

E n s i v a l , X on 8 samples 

2 samples a t Chênée 

E n s i v a l 

E n s i v a l 

Chênée 

Chênée 

Membach, Su rden t s , X on 6 

Chênée 

2 samples a t Chênée 

^lembach 

E n s i v a l 

Chênée 

f.iembach 1 sample 

Surdents 

E n s i v a l 

F o r ê t - T r o o z 

Chênée 

Chênée 

E n s i v a l 

s . 

Cl, Ag, Be, Li, Mo, Tl : < detection limit. 
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Two aff luents , the Sambre and the Oiirthe are therefore very pol lu ted, 

the Hoyoux is polluted. 

We have specially turned our at tent ion to the r iver Ourthe so that 

sediments have been taken twice in the Ourthe above the confluence point 

with the Vesdre and along the whole course of the Vesdre. This has 

enabled us to confirm a veiy high pollution s t a t e in the sediments of 

the Vesdre in several places of i t s course, and to a l e s se r degree in 

those of the Ourthe. 

Besides a study of the whole coursa of the Mehaigne, from source 

to mouth, has enabled us to confirm the very low amounts in a l l the 

pol lutants found previously j \ i s t before the confluence point with the 

Meuse. 

Other sediments studies of rivers converging towards the basin of 

the Meuse are in progress. I t concerns the Rulles , Ton, Laclaireau and 

the brook of Marche en Famenne. 

2 . 2 . - Basin_of_the_Sçheldt 

2 . 2 . 1 . - Waters 

The course of the Scheldt has been inventoriated twice during the 

past three years , at an in te rva l of one year and a half. Our bac te r io lo­

g i c a l , chemical and hydrobiological studies show clearly tha t the organic 

and faecal pollution i s already very important in the Scheldt when en­

t e r ing Belgium. 

This pollut ion increases and reaches a maximum below the confluence 

with the Espierres which has higher concentrations in many parameters 

than those found in sewers. The Espierres has a very important effect on 

the pol lut ion level of the Scheldt downstream; besides , the Espierres 

throws large quanti t ies of chromium and lindane on the Scheldt. 

The Leie is a second and indubitable source of organic and faecal 

pol lu t ion of the Scheldt. 

On the other hand the Dender, which has a pol lut ion level equal to 

tha t of the Scheldt, seems to have but a l imited or almost l imited par t 

on the pollut ion level of the Scheldt. The sane thing can be said again 

for the Rupel. 
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Table_5_.22 

lnATERS 

Sche ld t 

02 

CüD 

BüO 

hS 

^ ' t o t 

N amm 

NQ-

NO5 

p , - „ 

F-

c i -

S 0 - -

D e t . 

Ch-

0 OH 

Cd 

Co 

Cr 

Cu 

Fe 

Hg 

Nm 

Ni 

Pb 

Zn 

% 

ng/Jl 

mg/Jl 

mg/£ 

mg/Jl 

nig/a 

mg/S, 

mg/£ 

mg/Jl 

itig/Jl 

mg/Jl 

mg/Jl 

mg/£ 

mg/Jl 

mg/Jl 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

Vaulx 

1-72 

5 5 . 2 

70 

9 

30 

9 . 5 

5 . 2 

n e g , 

9 . 5 

2 . 0 

0 . 0 3 

9 0 

185 

Ü 

Ü 

0 

-

< 5 

< 5 

11 

90 

0 . 3 1 

485 

13 

34 

392 

5 - 7 3 

41 

54 

43 

200 

1 5 . 3 

1 5 . 3 

U.5Ü 

2 . 9 

1 .82 

0 , 8 1 

102 

196 

0 . 1 4 

0 

0 

15 

< 5 

< 1 0 0 

24 

8 0 

-

176 

58 

23 

265 

Warco ing 

1-72 

5 4 . 0 

7U 

P . 5 

20 

1 0 . 1 

5 . 7 

n e g . 

9 . 8 

2 . 3 

0.U5 

88 

188 

0 

0 

0 . 0 1 

-

< 5 

< 5 

24 

1U0 

0 . 2 5 

470 

11 

26 

8 0 

5 -73 

4 0 .1 

47 

72 

150 

2 3 . 7 

2 0 . 2 

U.44 

2 . 4 

3 . 4 9 

0 . 9 

96 

191 

0 . 2 4 

0 

0 

23 

13 

< 1 0 0 

84 

360 

-

364 

91 

60 

3 3 3 

Helk 

1-72 

4 9 . 6 

154 

26 

60 

1 2 . 9 

5 . 7 

n e g . 

4 . 8 

1 .9 

Ü.25 

96 

183 

0 

0 

0 . 2 

-

< 5 

4 0Ü 

14 

150 

0 . 3 1 

52 0 

17 

28 

80 

e i jn 

5 - 7 3 

2 8 . 8 

101 

13 

160 

2 5 . 7 

21 . 5 

0 . 3 8 

1 .5 

1 4 . 1 4 

10 

112 

244 

1.7 

0 

0 

12 

< 5 

645 

16 

183 

285 

146 

40 

130 

Kerkhove 

1-72 

2 9 . 8 

168 

72 

120 

1 3 . 8 

7 . 8 

n e g . 

2 . 4 

1 2 . 0 

0 . 2 5 

104 

215 

1.3 

0 

0 . 0 6 

-

< 5 

920 

63 

150 

0 . 8 

500 

21 

20 

82 

5 - 7 3 

3 . 8 

216 

30 

580 

2 6 . 2 

2 3 . 2 

0 . 1 4 

0 . 1 

1 9 . 3 

6 . 6 

132 

281 

2 . 5 

0 

0 

8 

7 

3 8 7 

12 

2 05 

-

3 09 

102 

37 

46 

Z w i j n a a r d e 

1-72 

3 2 . 3 

108 

5 

530 

1 3 . 2 

5 . 9 

n e g . 

9 .2 

7 . 6 

U.10 

78 

175 

0 . 3 5 

0 

0 .04 

-

< 5 

< 5 

9 

250 

0 . 1 6 

650 

12 

10 

63 

5 - 7 3 

0 

91 

10 

8 0 

2 2 . 7 

1 6 . 5 

0 . 0 2 

0 . 0 2 

2 2 . 3 

5 . 0 

132 

197 

1 . 3 2 

0 

0 

6 

7 

225 

12 

120 

-

255 

120 

30 

56 
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Table 5.23 

WATERS 

Sche ld t 

COD 

BOO 

f,S 

'Hot 

N amm 

NOg 

NO; 

P 0 4 - -

F-

c i -

SO4-

Ü e t . 

CN" 

0 OH 

Cd 

Co 

Cr 

Cu 

Fe 

Hg 

hn 

IJi 

PD 

In 

% 

mg/2, 

mg/ll 

mg/A 

mg/Jl 

mg/£ 

m.V£ 

mg/u 

rr.g/il 

nig/Ji 

mg/ü 

mg/£ 

mg/£ 

mg/ü. 

mg/£ 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

Wett 

1-72 

4 6 . 0 

30 

9 . 6 

8 0 

6 2 . 7 

4 8 , 5 

n e g . 

0 

6 . 0 

4 . 3 

2 00 

285 

0 . 3 

0 

Ü.Ü9 

-

< 5 

< 5 

< 5 

285 

0 . 0 9 

480 

8 

10 

38 

e r e n 

5-73 

0 

80 

60 

9 0 

2 3 . 7 

1 8 . 8 

0 .02 

0 .08 

1 7 . 2 

5 . 5 

194 

3 09 

1.48 

0 

0 

6 

20 

<1Û0 

< 10 

131 

-

345 

98 

30 

106 

D e n d e r -

fnonde 
5 - 7 3 

0 

110 

84 

2 3 0 

2 0 . 5 

1 6 . 5 

0 . 0 2 

0 . 0 1 

1 3 . 3 

6 . 2 

236 

266 

1 .08 

0 

0 

15 

10 

< 1 0 0 

92 

228 

-

394 

120 

25 

219 

Tetnse 

1-72 

2 4 . 4 

92 

16 

370 

5 4 . 0 

3 2 . 5 

n e g . 

1,8 

7 . 3 

3 . 1 2 

300 

164 

0 

0 

0 . 1 9 

-

< 5 

< 5 

< 5 

188 

0 . 0 2 

414 

17 

5 

29 

5 - 7 3 

0 

133 

6 

65 

1 5 . 6 

1 2 . 2 

0 . 0 2 

0 . 0 1 

1 2 . 2 

3 . 5 

608 

2 5 3 

1 .38 

0 

0 

2 0 

17 

<100 

76 

423 

-

2 6 7 

120 

20 

104 

Hob 

1-72 

4 0 . 8 

114 

8 . 8 

490 

4 9 . 3 

2 9 . 1 

n e g . 

5 . 4 

2 . 8 

2 . 9 

110 

280 

0 

0 

0 . 0 5 

-

< 5 

< 5 

6 

88 

0 . 0 7 

4 0 0 

14 

10 

47 

oken 

5 - 7 3 

0 

179 

40 

1 7 0 

1 5 . 7 

11 . 2 

0 . 0 1 

0 .005 

1 0 . 8 

4 . 0 

1030 

3 0 0 

1 . 4 0 

0 

0 

40 

13 

< 1 ü O 

84 

411 

~ 

3 1 5 

142 

35 

150 

Doel 

1-72 

5 4 . 7 

144 

4 . 0 

2 3 0 

5 6 . 0 

2 8 . 0 

n e g . 

3 . 0 

1 .9 

3 . 4 

4900 

774 

0 

0 

0 

-

< 5 

< 5 

5 

40 

0 . 1 1 

358 

8 

5 

50 

5 - 7 3 

8 . 5 

376 

7 . 6 

245 

7 . 2 

6 . 8 

0 . 1 2 

Ü.Ü9 

3 . 7 

3 . 1 

7700 

118 

0 , 6 2 

0 

0 

2 3 

10 

290 

108 

234 

-

3 4 5 

120 

45 

140 
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Table_5_^24 

WATERS 

Dyle 

\ 

\ k 

Ù2 

CÜD 

bOO 

TOC 

NiS 

' • t o t 

anrn 

NÛ-

NÛ-

P O 4 -

F" 

0 1 -

S ü " 

D e t . 

C l M " 

Cd 

Co 

Cr 

Cu 

Fe 

Hg 

hn 

i\ii 

Pb 

Zn 

Ind 

m 

% 

mq/Jl 

mg/£ 

r,ig/£ 

rng/ü, 

mcj/Jl 

mg/X, 

mg/£ 

mg/Jl 

mg/£ 

mg/A 

mg/it 

mg/£. 

mgA 

mg/£ 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ex 

H 0 L' t a 1 n 

[ I e mont 

I ( s o u r c e ) 

0 

8 6 . 6 

4 

2 . 2 

< 0 . 5 

8 

0 . 6 3 

0 . 1 

0 . 1 6 

2 9 . 4 

Ü . 5 i 

0 . 2 

52 

56 

0 . 8 

0 

2 . 5 

1 .2 

< 3 

4 

41 

< 0 . 0 1 

< 2 0 

3 

26 

2 0 

0 . 9 

L o u p o i g n e 

3 . 6 

8 8 . 6 

\ 12 

4 . 5 

< 0 . 5 

16 

2 . 3 3 

0 . 2 4 

1 .25 

2 5 . 1 7 

1 . 4 2 

0 . 2 2 

54 

62 

1 .7 

0 

0 . 8 

± 1 

< 3 

< 1 

44 

< 0.U1 

< 20 

2 

6 

45 

1 .4 

Ways 

b . 8 

6 9 . 8 

15 

6 

< 0 . 5 

36 

2 . 1 9 

1.7 

1 .70 

2 0 . 6 4 

2 . 3 8 

0 . 2 2 

52 

64 

2 . 1 

0 . 0 0 3 

1 . 2 

2 . 8 

< 3 

4 . 5 

7 4 . 5 

< 0 . 0 1 

< 2 0 

3 . 5 

10 

70 

2 . 4 

Thy 

9 . 4 

8 0 . 6 

15 

5 . 2 

< 0 . 5 

36 

0 . 8 5 

0 . 8 6 

2 . 4 3 

2 1 . 2 7 

1 . 5 0 

0 . 1 8 

56 

62 

0 . 3 

0 

0 . 8 

< 1 

< 3 

2 . 6 

142 

< 0 . 0 1 

31 

3 . 5 

16 

90 

1.8 j 

! C o u r t - S t -

E t i e n n e 

1 3 . 9 

8 8 . 3 

23 

3 . 6 

< 0 . 5 

28 

2 . 1 1 

0 . 4 0 

1 . 5 3 

1 7 . 4 2 

1 .58 

0 . 1 6 

54 

57 

0 . 5 

0 

1 

1 .5 

< 3 

6 . 5 

8 3 . 5 

< 0 . 0 1 

< 2 Û 

7 

12 

60 

1 .5 

Limai 

2 2 . 0 

1 8 . 9 

35 

7 . 8 

2 

20 

2 . 3 3 

0 . 8 1 

0 . 9 8 

2 1 . 9 

0 . 9 9 

0 . 1 8 

56 

131 

1.2 

0 . 0 0 2 

0 . 6 

2 . 5 

6 

5 

48 

< 0 . 0 1 

3 8 . 5 

50 

6 

75 

2 . 8 

G a s t u c h e 

a b . 

p a p e r m i 1 1 

1 5 . 8 

38 

6 

4 

16 

1 . 8 0 

0 . 9 8 

2 . 6 9 

1 3 . 0 

1 . 5 8 

0 . 2 8 

54 

113 

0 . 3 

0 

0 . 6 

4 

< 3 

4 

1 2 2 . 5 

< 0 . 0 1 

< 2 0 

140 

18 

95 

2 . 6 j 

G a s t u c h e 

b e l . 

p a p e r m i l l 

3 0 . 1 

4 2 . 3 

58 

4 . 2 

12 

60 

4 . 0 3 

4 . 0 3 

3 . 0 7 

1 1 . 8 

2 . 8 4 

0 .22 

50 

113 

5 . 3 

0 

1 

2 

3 . 3 

4 

107 

< 0 .01 

< 20 

95 

10 

105 

3 . 8 

F l o r i v a l 

5 9 . 4 

31 

4 . 6 

9 

58 

2 . 7 2 

1 .22 

1 .73 

1 0 . 0 

0 . 8 6 

0 . 1 8 

44 

188 

1.9 

0 

1.6 

4 

< 3 

1 2 . 5 

2000 

< 0 . 0 1 

177 

1 0 3 . 5 

600 

75 

3 . 3 
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Table 5.25 

WATERS 

Dy le 

I 

1 ^ 
1 2̂ 

CUD 

BOG 

TOC 

N.S 

kot 
amm 

NÜ-

NO5 

P O " -

F-

0 1 -

S 0 - -

D e t . 

Cl'J-

Cd 

Co 

1 Or 

i Cu 

Fe 

Hg 

i hri 

t Wi 

Pb 

Zn 

Ind 

m 

% 

mg/Ü 

mg/Jl 

mg/H 

mq/l 

mg/ü 

mg/£ 

mg/Si 

mg/£ 

mg/Jl 

mg/ü 

mg/£ 

mg/Jl 

my/£ 

mgA 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ex 

Korbeek 

Oy le 

4 4 . 9 

2 3 . 2 

65 

8 

14 

44 

4 . 6 6 

1 . 2 9 

2 . 6 2 

1 1 . 1 3 

4 . 7 7 

0 . 4 0 

58 

98 

3 . 4 

0 . 0 0 1 

1 8 . 4 

2 . 5 

15 

9 

600 

± 0 . 0 1 

< 2 0 

50 

44 

70 

3 . 7 

H e v e r l e e 

49 

1 5 . 1 

55 

6 

11 

40 

3 . 7 8 

1 .05 

0 . 6 4 

2 1 . 1 6 

4 . 2 2 

U.65 

66 

98 

Ü.3 

U.003 

0 . 8 

2 . 8 

< 3 

7 

700 

< 0 . 0 1 

27 

75 

44 

70 

3 . 5 

Leuven 

S t e l l a 

5 3 . 7 

7 . 2 

35 

6 . 4 

9 

12 

1 .74 

1 . 2 3 

1 .4 

6 . 3 

3 . 2 7 

0 . 2 2 

46 

90 

0 

0 

7 

1.2 

< 3 

9 

550 

< 0 . 0 1 

< 20 

38 

36 

50 

2 . 8 

Leuven 

e x i t 

5 6 . 5 

1 9 . 6 

35 

6 

11 

24 

3 . 9 0 

1 .07 

1 . 1 2 

5 . 0 4 

2 . 9 4 

0 . 2 5 

48 

94 

0 

0 

6 . 2 

± -1 

< 3 

6 . 5 

350 

< 0 . 0 1 

< 2 Ü 

30 

2 0 

70 

2 . 5 

Wi jgmaal 

5 7 . 4 

1 9 . 6 

5 0 

6 

11 

32 

0 . 9 9 

0 . 9 9 

1 .12 

3 . 9 

3 . 4 5 

0 . 3 3 

48 

94 

0 . 4 

Ü 

5 . 4 

2 

< 3 

34 

470 

< 0 . 0 1 

< 2 0 

34 

38 

45 

2 . 8 

b e l . 

1 Demer 

6 5 . 9 

0 

96 

9 

18 

44 

4 . 7 9 

2 . 7 2 

0 . 6 1 

1 .6 

3 . 7 6 

0 . 6 6 

560 

97 

0 

0 

1 . 6 

1 .2 

< 3 

2 

2500 

< 0 . 0 1 

31 

6 3 . 5 

14 

70 

4.7 1 

1 hiuizen 

8 2 . 4 

0 

69 

9 

15 

8 

6 . 2 7 

3 . 2 1 

0 

0 . 2 1 

4 . 3 1 

0 . 4 4 

568 

101 

0 

0 . 0 0 1 

4 . 5 

< 1 

< 3 

2 

2 1 7 0 

± 0 . 0 1 

115 

75 

26 

70 

4 . 5 

Mechelen 

8 5 . 5 

0 

108 

24 

25 

72 

6 . 6 3 

3 . 2 9 

0 

0 . 4 7 

4 . 1 2 

0 . 7 9 

522 

98 

0 

0 

6 

1 .5 

< 3 

17 

2230 

< 0 . 0 1 

238 

120 

26 

70 

6 . 1 j 

Meche len 

8 5 . 4 

Ù 

69 

1 9 . 2 

22 

24 

3 . 6 2 

3 . 6 2 

0 

0 . 2 1 

5 . 0 2 

0 . 5 6 

576 

105 

1.1 

0 . 0 0 1 

2 

1 .5 

< 3 

5 . 5 

2000 

0 . 0 5 

54 

25 

36 

50 

5 . 6 

S e n n e g a t 

9 2 , 3 

0 1 

127 

2 7 . 2 

26 

28 

7 . 4 9 

7 . 4 9 

0 

0 . 8 8 

5 . 8 7 

0 . 6 6 

360 j 

120 

1 .9 

0 

1 1 

2 

< 3 

2 . 5 

2 0 0 0 

0 . 0 6 

285 

26 j 

18 

60 

6.9 I 
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Table_5_.26 

WATERS 

Espi e r r e s 

02 

coo 

BOD 

MS 

^ o t 

N amm 

NO2 

NOg 

P O - -

F-

c i -

S 0 - -

D e t . 

CN-

0 OH 

Ag 

Cd 

Co 

Cr 

Cu 

Fe 

Hg 

Mn 

Ni 

Pb 

Zn 

% 

mg/£ 

mg/£ 

mg/£ 

mg/A 

mg/l 

mg/£ 

mg/£ 

mg/]l 

mg/ü 

mg/£ 

mg/Z 

mg/i, 

mg/£ 

mg/X, 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

E s t a i m p u i s 

5 - 7 3 

2 3 . 2 

1410 

680 

1260 

8 . 7 

5 . 8 

1 0 . 1 

4 . 0 8 

2 2 . 2 

8 . 3 

180 

810 

6 . 8 

0 

0 . 6 5 

< 2 

40 

6 

8 3 0 0 

84 

500 

< 0 . 0 5 

380 

58 

4 

81 

1 0 - 7 3 

ü 

1740 

4 7 5 

1500 

5 2 . 3 

2 5 . 7 

0 . 1 4 

0 . 1 8 

103 

125 

314 

349 

5 . 6 

0 

p o s . 

-

6 

22 

1161 

92 

3770 

-

218 

107 

55 

84 

Esp i e r r e s 

1-72 

-

2Ç:80 

68 0 

1340 

2 3 . 5 

4 . 2 

-

4 . 9 

1 3 . 8 

0 . 1 

424 

4 4 0 

4 . 3 

0 

0 . 4 1 

-

-

10 

12000 

150 

2 7 0 

0 . 3 3 

615 

47 

66 

8 0 

5 - 7 3 

2 . 1 

500 

400 

630 

8 . 6 

5 . 6 

0 . 0 8 

0 

0 . 4 

1 .8 

176 

668 

5 . 1 

0 

1 .5 

< 2 

8 . 7 

5 

2 0 6 0 

53 

172 

< 0 . 0 5 

490 

15 

24 

59 

1 0 - 7 3 

2 

1552 

340 

1320 

3 2 , 6 

1 3 . 8 

0 . 1 6 

0 . 2 4 

114 

125 

232 

488 

3 . 9 

0 

pos . 

-

11 

117 

2096 

212 

8580 

424 

427 

40 

187 
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We have sampled the whole course of the Dyle in a very detailed 

manner. 

'That river has a low pollution level at its source, but it increases 

quickly after passing through industrial areas especially in Ways, 

Gastuche and Florival. Besides a toxic effect on aquatic life can be de­

tected in those places. A second pollution area starts in Leuven and 

goes on till the entrance of Mechelenwhere a clear degradation of the 

situation can be observed. 'lîiis degradation increases in a continuous 

way from below the Demer up to the confluence with the Senne. 

The outlines of the organic and microbiological pollution are re­

markably parallel on the whole course of the Dyle. 

Finally a linear increase of the pollution due to pesticides can 

be observed up to Leuven with a stabilization downstream. A battery 

works situated in Florival is responsible for the high concentrations of 

Pb that are found downstream. 

Finally the situation in the Scheldt seems to deteriorate again 

with time as a decrease was noted in 1973 compared to the situation ob­

served in 1971• 

2,2.2.- Sediments 

The study of the sediments of the Scheldt (from the French border 

to Zwijnaarde) and of the suspended matters (from Wetteren to Doel) has 

enabled us to determine the development of the pollut ion a l l along the 

r ive r , as vrell as the pol lut ion of some aff luents . Low amounts in pol lu­

tants are observed at the French border and at Warcoing and they increase 

below the confluence with the Espierres , an indubitably polluted r i v e r , 

and pa r t i cu la r ly at Kerkhove. The amounts decrease at Zwijnaarde. 

The study of the suspended matters , below Gent, shows tha t the 

amounts of pollutants increase af ter the confluence point with the Dender 

at Temso. At Hoboken, a s l igh t decrease of the pol lut ion can be noted in 

sp i te of the indiostrial isation of the r iver banks and of the contribution 

of the Rupel waters. The amounts in pol lutants decrease veiy strongly at 

Doel. 

A sampling campaign of sediments has been carried out a l l along the 

Scheldt; i t w i l l give a be t t e r idea of the r iver pol lu t ion , especial ly 

below Gent. 
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Table_5^27 

5EDIN;ENTS 

Scheldt (Vaulx to Zwijnaarde) 

1 1 
1 Chemistry 1 

< 37 M 

P/F 11Ü - 550 °C 

P/F 55Û-1000 °C 

1 org.M.(KgCrgÛy) 

AI2O3 

Fe2Û3 

Ti02 

P2O5 

CaO 

MgO 

KgO 

I / , Hot 
1 \ 

Go 

Cr 

Cu 

6a 

Hg 

Hn 

Ni 

Pb 

Sn 

Sr 

V 

Zn 

Zr 

1 Crude 

% 

% 

% 

% 

% 

% 

% 

% 

% 

% 

% 

% 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppra 

ppm 

ppm 

ppm 

ppm 

10Üg 

Number 

4 

4 

4 

4 

5 

5 

5 

2 

5 

5 

5 

4 

5 

5 

5 

5 

4 

5 

5 

5 

5 

5 

5 

5 

5 

5 

Min 

24 

1.8 

3 

2.5 

3.7 

1.6 

Ü.2 

0.5 

2.6 

0.3 

1.1 

0.1 

2 

54 

54 

4 

0.09 

230 

12 

24 

5 

54 

14 

61 

250 

0 

Max 

66 

t.9 

8.5 

11 

8.9 

3.3 

0.6 

0.66 

11 .2 

0.9 

1.8 

0.54 

8 

> 1000 

> 80 

9 

1.28 

414 

37 

571 

25 ! 

679 

40 

1750 

490 1 

0.376 

X 

52.5 

4.45 

5.4 

5.3 

6.9 

2.7 

0.47 

0.59 

6.95 

0.58 

1.47 

0.38 

5 

332 

35 

6 

0.4 

342 

25 

187 

14 

2 08 

31 

501 

421 

0.09 

Locations of the 

Warcoi ng 

Kerkhove 

Kerkhove 

Kerkhove 

Warcoing 

Vaulx 

Warcoing 

Kerkhove 

Helkijn 

Warcoing 

Kerkhove 

maxima | 

Vaulx, Zwijnaarde 

Kerkhove 

Kerkhove, X on 4 

1 sample > 1000 

Kerkhove, X on 4 

1 sample > 80 

Kerkhove 

Kerkhove 

Kerkhove 

Kerkhove 

Kerkhove 

Melkijn 

Kerkhove 

Kerkhove 

Kerkhove 

Helkijn 

Helkijn 

samples 1 

Samples 

Cl, Ag, 3e, Bi, Cd, Ge, Li, Mo, Sb, Tl : < detection limit. 
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Table 5.28 

SUSPENDED MATTERS 

Schelat (Wetteren to Doel) 

Chemi stry 

P/F 110-55û°C 

AI2O3 

Fe2Ü3 

Ti02 

P2O5 

CaO 

MgO 

KjO 

Ag 

Co 

Cr 

Cu 

Ga 

Mo 

hn 

Ni 

Pb 

Sb 

Sn 

Si 

V 

Zn 

Zr 

% 

% 

% 

% 

% 

% 

% 

% 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

iMumber 

4 

3 

3 

3 

4 

3 

3 

3 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

3 

4 

3 

4 

Min 

7.5 

1.2 

1.1 

0.1 

< limit 

0,5 

0.7 

0.3 

0.3 

< 0.4 

25 

6 

1 

< limit 

36 

4 

30 

< limi t 

3 

50 

7 

125 

12 
1 

Max 

15.3 

14.5 

7.5 

0.8 

1.5 

4.2 

1.7 

2.3 

7.3 

14 

1185 

> 190 

14 

10 

448 

109 

385 

48 

25 

125 

177 

1600 

176 

X 

11 

9.04 

5.27 

0.56 

1.23 

2.26 

1.2 

1.6 

3.3 

10 

470 

-

7 

5 

291 

52 

189 

48 

16 

95 

76 

947 

120 

Location of the maxima 

V.i e 1 1 e r e n 

Hoboken 

Temse 

Temse 

Wetteren, X on 3 samples 

Hoboken 

Hoboken 

Hoboken 

Temse 

Temse, X on 3 samples 

Wetteren 

Hoboken, 3 Samples > 50 

Temse 

Temse, X on 3 samples 

Temse 

Temse 

Temse 

Hoboken, X on 2 samples 

Hoboken 

Hoboken 

Temse 

Temse 

Temse 

Be, Bi, Cc, Ge, Ni, Tl : < detection limit. 

Where affluents are concerned, the Espierres has particularly 

drawn our attention. Sediments have been sampled just before the con­

fluence with the Scheldt, and they confirm the resiolts of the first 

sampling : the Espierres is highly polluted especially in Cr . 
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Table 5.29 

SEDIMENTS 

Espi erres 

1 Chemis t ry 

< 37 M 

P/F 1 1 0 - 550 °C 

P/F 550-1000 °C 

0rg .M. (K2Cr207) 

AI2O3 

'^^2°3 

CaO 

KgO 

^ t o t 

Ag 

Ba 

B i ' 

[ Co 

Cr 

Cu 

Ga 

Hg 

Mn 

Ni 

Pb 

Sn 

Sr 

V 

Zn 

Zr 

Crude 

% 

% 

% 

% 

% 

% 

% 

% 

% 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

pptti 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

m£ 
100g 

January 72 

30.5 

11.06 

6.42 

14.43 

7.21 

2.88 

7.9 

1.16 

1.75 

2 

-

< 2 0 

13 

> 2000 

> 85 

4 

0.37 

410 

28 

149 

46 

140 

30 

1500 

420 

-

June 73 1 

42 .3 

10.7 

6 .6 

14 .5 

7.82 

4 .16 

8 .19 

1.08 

2 .56 

4 

233 

8 

25 

> 2000 

> 120 

10 

0.19 

230 

52 

220 

20 

-

48 

985 

310 

0,32 

Cl, Be, Cd, Ge, Mo, Sb, Tl : < detection limit. 
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Tne suspended matters of the Dender are also pol luted, especially 

in Co and Cr ; much Mo and some Sb can be found in them. 

The suspended matters from the Rupel are less charged in pol lu­

t a n t s ; nevertheless the amounts in Ni , Cu , Pb , Zn and Sb are 

high. 

The Grande Gete and the Dylej affluents of the Rupel, have also 

been selected for sampling of sediments. Sediments of the Grande Gete 

taken above and below sugar-works have not shown any possible influence 

due to these indus t r ies . 

The study of the Dyle i s in progress. 

2 . 3 . - Basin_of_the_Yser 

The research works that have been performed have been published : 

De Yser^ Inventaris van de waterverontreiniging in het stroomgebied van 

de Yser (IHE-IPC), pp. 1-105, November 1973. 

The s i tua t ion in the Yser basin has been established by means of 

the following data : 

1) the hydrographical s i tua t ion ; 

2) the sources of pol lut ion in the catchment area of the Yser and 

i t s aff luents ; 

3) the study of the r iver water i t s e l f . The following parameters 

have been determined : 

a) physical and chemical determinations : the parameters indicat ing 

organic waste charge, toxic substances and heavy metals-

b) pest ic ides : organochlorine, organophosphorus- and carbamate 

compounds ; 

c) hydrobiological determinations : the plankton, organism-develop­

ment on glass microscope s l i d e s , tox ic i ty tests-, 

d) bacter io logical indicators of faecal po l lu t ion ; 

h) the study of sediments and suspended matter : 

a) physico-chemical analysis : granulometry, macroscopic observations, 

igni t ion lo s ses , mineralogy; 

b) chemical analysis : organic substances, hydrocarbons and t race 

elements. 
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From the data of th i s inventory study on the pollut ion of the 

Yser some obvious conclusions can be made : 

1) In the Yser i t s e l f no s ignif icant indication can be found about 

a t rue pol lut ion by toxic substances, neither in the water nor in the 

sediments. However pes t ic ide contents are higher than in most surface 

waters, they never exceed a "tolerance l imi t " , whatever criterivm is 

used from the l i t e r a t u r e for evaluating t h i s . 

At t h e i r confluence, the affluents of the Yser do not show any 

indication of possible so\irces of toxic substances upstream that would 

be able t o exert a negative influence on the s i tua t ion in the Yser 

i t s e l f . 

2) Some important sources of organic pollut ion were clearly revealed : 

the sewage of Roesbrugge, the Eurofreez factory (discharging un t i l 1970 

in Roesbrugge's sewage and from 1970 through the Haringebeek), the c i ty 

of Diksmuide via the "Handzamevaart" channel. As a conseqioence of the 

very minor currents t h e i r influence i s very loca l , but nevertheless very 

pronounced, going as far as the development of an anaerobic s i tua t ion at 

these s i t e s . 

3) The nutr ient content of the Yser along i t s whole t r a j ec t is ex­

tremely high, with phosphate values between 10 and 20 mg/H . 

From a review of the domestic, indus t r i a l and animal waste in the 

whole Yser basin in our country a re la t ive importance of ^.k and 20 

respectively can be derived for the number of equivalents per inhabitant 

for these three sec tors . 

Knowing that the mineralisation of animal waste leads to important 

quanti t ies of n i t r a t e and phosphate, th i s could already be a f i r s t ex­

planation for the high figures found for these nutr ients in the Yser. 

Moreover, the Heidebeek tributeiry has a very high charge in phos­

phates coming from France (up to 50 mg/2.), 

A t h i r d reason for the very high "input" of nutr ients in the Yser 

should be found in the high agr icul tura l development of th i s region. 

In order to be able to make an evaluation of the possible drainage 

of nitrogen and phosphorus from the land, data of an OECD paper giving the 

run-off as a function of the different cultures and surface conditions. 

have been used. 
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h) The hydrohiological research data clearly reveal a eutrophication 

in the whole Yser, which i s re la ted with these high nutr ient l eve l s . 

Actually the trophic level i s already beyond the eutrophication stage 

("hypertrophy") and typical phenomena of autogeneous pollut ion occur, 

i.e. a lgal hlooms, anaeroby, decomposition gases. In t h i s the t rue 

reason for the deteriorat ion of the Yser must be found. As i t i s a b io ­

log ica l phenomenon showing cyclic charac ter i s t ics depending on tempera­

t u r e , so la r radiat ion, flow, s a l t content and other ecological factors 

th i s i s \inaoubtedly the reason for the cases of massive fish-dying oc-

curing regularly in th is r ive r . 

5) From these previous conclusions i t can be derived that the curing 

of the Yser i s a question of combating the eutrophication phenomenon. 

This implicates : 

a) a solution for the nutrient-inflow from France t h r o u ^ the 

Heidebeek; 

b) that the treatment process for domestic sewage in th i s region 

should include a so-called th i rd step pur i f ica t ion stage in order to 

obtain a maximum removal of the nutr ients ; 

c) that the sewage waters from the ca t t l e breeding especiaily those 

from the bio-industry should not be discharged without pr ior reduction 

of the nitrogen and phosphorus contents to an acceptable l eve l ; 

d) an adaptation of the i r r i ga t i on system when these curing measures 

do not lead to the desired r e s u l t s . 

Indeed i t i s not impossible that from the use of f e r t i l i s e r s in 

periods of high ra in fa l l the r\in-off of phosphorus and pr incipal ly 

nitrogen compounds i s too important for the low flow rate that i s char­

a c t e r i s t i c to the Yser. The water from the most important i r r i ga t ion 

channels and brooks should then be collected to allow an eff ic ient r e ­

moval of these f e r t i l i s e r s . 

3 . - General synthes is 

A short global synthesis i s done here and some anomalies are 

mentioned. Other more complete synthesis are put ahead of the r e s u l t s . 

file:///inaoubtedly
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3' 1 •" §ê§ 

The resul ts of the complementory campaign performed in 1973 confirm 

those obtained in 1972. The coastal sea zone, an immixtion zone, has a 

higher pol lut ion s t a t e than the open sea, th is pol lut ion being far more 

marked eastwards, from and including Oostende. Where b a c t e r i a l pollution 

i s concerned, the influence of discharge outlets seems obvious. 

For other pol lut ion forms, i t i s not possible to specify the in ­

fluence of the emittors on waters of the coastal area although these are 

usually far more polluted. 

To estimate th i s influence i s special ly d i f f ic i i l t , as the fairways' 

flow rates cannot be determined p rac t i ca l ly . In that f i e ld , i t seems 

that the qua l i t a t ive aspect only has to be considered. Some correlations 

have also been confirmed, for example those that have been noticed be­

tween the proportion of fine pa r t i c l e s of a sediment and i t s pollution 

degree. 

3 .2 . - Rivers — Ço2iglementory_çaggaigns 

As a whole, the resu l t s of complementory campaigns performed in 

1973 lead to an increase of the number of data, to a b e t t e r specification 

of the pol lut ion s t a t e as described in 1972 and confirm the f i r s t resul t s 

as well . 

Are considered here : the very important pol lut ion of the Scheldt, 

the Espierres pol lut ion where amoiints of Cr reach 3000 ppm , the pre­

sence of high amounts of Cd in the Vesdre and in sediments taken from 

some places of the Meuse (one of them being Chenee). The Yser case i s 

fully developped in a study that has been published s ince | t h i s r iver 

shows an advanced s ta te of eutrophication. 

3 . 3 . - Rivers — New_campaigns 

The Mehaigne flows in a farming area and has a very low pollution 

in heavy metals. The pest ic ides content might be a b i t higher than the 

usual average without being too high. This typical case of agr icul tural 

area wi l l be b e t t e r specified with a new campaign and with part ic\ i lar 

and more frequent samplings for Hg and the pes t ic ides . 
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High amounts in Pb have been found in the Rulles (wood d i s t i l l e r y ) ; 

an increase of organic pollution (although i t remains a low one) has been 

observed in the Ton (paper mills) but no anomeily in Hg could be detected. 

High organic pollutions as well as pest icides such as l indane, hep-

t ach lo re , DDVP, are fo\and in the Dyle in the vic ini ty of Leuven. These 

pol lut ions change a l l along the r iver but they increase markedly towards 

the confluence point with the Demer, a pa r t i cu la r ly charged r ive r . A 

loca l increase of the organic pollut ion i s observed upstream at Gastuche 

(paper mi l l s ) . 

I r r egu la r i t i e s in Pb and Fe can be detected in F lcr iva l (bat­

te ry works); aquatic l i f e does not exis t anymore there but can be seen 

again a few kilometers downstream. 

Those are very s ignif icant anomalies; expected or imexpected, i t 

was necessary to specify t h e i r importance, in the frame of the general 

inventory. 

The global view on the present pol lut ion s t a t e of surface waters 

i s therefore gradually completed. 

4 . - Conclusions 

One hundred and f if ty-nine s ignif icant locations have been studied 

for two years . 

The ten thousand corresponding analyt ica l data are easi ly available 

s t a r t i n g from the alphabetical l i s t of waterways where the numbers of 

the resiolt cards are noted for each r ive r . 

All the coordinates of time and space re la ted to location and 

sajnpling are also noted on those cards (652 cards for water and 269 

cards for sediments); they can be obtained by addressing e i the r to the 

center for col lect ing data or to one of the par t i c ipa t ing I n s t i t u t e s . 

The i n t e r e s t of th is inventory is obvious, not only on national but also 

on in te rna t iona l ground. 

For example, whenever an invest igat ion has been made by the EEC 

or the OECD, we have always been able to give reference data for Belgium 

veiy quickly. 
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Other countries have imdertaken similar s tud ies . A f i r s t inventory 

cal led 'thousand points inventory' has jus t been performed in France; i t 

has to be repeated during three consecutive years . This inventory is 

centered on the way of working of basin soc ie t i e s ; flow ra tes are taken 

in to consideration but fewer parsimeters are determined. 

As the surfaces and the water volumes that are to be determined are 

re la t ive ly high, ajid the nuniber of instantaneous samplings i s rather low, 

a lack of representa t iv i ty ensues, th i s being the main defect of the 

method. 

Nevertheless, th i s way of proceeding seems to be the only one that 

leads to the knowledge of the pol lut ion s ta te of waters on the scale of 

the country, in a reasonable delay and with re la t ive ly modest means. 

For th i s reason, the leaders of the project decided not to a l te r 

the chosen options as long as the inventory was not developped enough. 

Under some circumstances, the soundness of th i s choice may seem somewhat 

uncertain. 

Actually, accurate steps in protect ion or in water treatment wil l 

never be based on the resul ts of the inventory only. 

In each separate case, more frequent and b e t t e r local ly dis tr ibuted 

measurements wi l l have to be repeated again. I t wi l l not be necessary to 

determine every parameter but we must be able to es tabl ish a correlation 

between analyt ical data and flow rr-tes. 

In the same l ine of idea^ further measurements in the frame of 

th i s inventory should not perhaps be necessary i f automated measurements 

networks were set up. 

However, as a maximum of physical , chemical, bac ter io logica l and 

hydrobiological parameters i s measured and as the studies of sediments 

and vrater are done concurrently by means of the same methods for each 

s ignif icant locat ion, together with great adaptabil i ty of the works or­

ganisat ion, the resu l t s have a pa r t i cu la r sc i en t i f i c qual i ty and an ex­

ceptional comparative value which is the very charac te r i s t i c of this 

inventory. 
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The choice of many locations and the arrangement of resu l t s by 

regions are par t icular ly easy for a b e t t e r determination of the pol lu­

t ion s t a t e of the whole hydrographical network and of the sec to r i a l 

influences as integrated in each r ive r . 

Even i f the knowledge of pol lut ion s ta tes involves p o l i t i c a l and 

economical implications, or i f arrangements are to be taken p r ac t i c a l l y , 

the main thing remains s c i en t i f i c information. 

Tli^ Inventory Group endeavours to the performance of t h i s task . 


