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Context: The Zenne River and it’s basin

• Sub-basin of the 
Scheldt River

• 1160 km² - 9.6 m³/s at 
the outlet

• Exchange with Canal for 
flood protection

• 1260 inhab/km² 

→ Very strong human 
impact on a small river 
catchment

• Below Brussels: more 
than 50% of the water 
comes from sewage!

Brussels

Population stress of a city on its river:



Water quality along the Zenne - stations

Z2 - Lembeek

Z3 – Drogenbos/Anderlecht

Z4 – Haren/Vilvoorde

Agriculture
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urban

Industries



Pollutants considered: tracers of human activity

• Organic matter and oxygen: BOD and COD
• Domestic wastewaters
• Respired→ low dissolved oxygen

• N and P: total N, total P, ammonium, nitrate, phosphate
• Domestic wastewaters and in fertilizers
• Increase plant growth→ too much=eutrophication

• Metals: Cd, Pb, Ni, Zn, Cu
• Specific industrial wastewaters, urban runoff
• (bio)accumulate, toxic (Cd, Pb, Ni)

• PAHs: Fluoranthene, B(b)Flu, B(k)Flu
• Dust/fumes from combustion processes: road and urban runoff
• Toxic: cancer, endocrine disruption, …

• Pesticides: Diuron, Isoproturon
• Weed and pest control
• Toxic: block photosyntheses, endocrine disruption,…



How do they reach the river?
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Past
Evolution of the water quality since 1990

The Zenne In Anderlecht (Musée des égouts)

Outlet WWTP-North - Haren



Organic matter, Oxygen, N and P
ORGANIC MATTER OXYGEN

NITROGEN PHOSPHORUS





Metals: Pb, Zn, Cu, Ni

LEAD ZINK

COPPER NICKEL



Industrial fraction of Regional Economy 
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PAHs and pesticides

PAH PAH

PESTICIDE PESTICIDE



http
://eta

t.enviro
n

n
em

ent.w
a

llo
n

ie.b
e/files/Stu

d
ies/R

a
p

p
o

rt_
fin

a
l-

C
o

nven
tio

n
_7

.p
d

f

AMOUNT OF TOTAL PESTICIDES SOLD IN BELGIUM



Today?
Quality vs environmental standards – critical situations

The Zenne in Tubize during high flow



Today? Concentrations vs regional targets 
S1 Ze1 Ze2 Ze3 Ze4 Ze5

Type variable unit criteria region target Bckg Tubize Tubize Lembeek Drog. Haren Eppeg.

O2 mg/L P10%-min Vl-BXL 6 6.7 7.6 6.5 4.7 5.0 5.9 2.8

Organic Matter O2 sat % average-median BXL-Wal 50 86 68 72 71 52

and BOD mgO2/L P90% BXL-Vl 6 5.3 20.8 8.8 6.0 6.1 7.6 5.0

Oxygen BOD mgO2/L median Wal 6 1.5 6.4 4.25 3 4 4 3

COD mgO2/L P90% BXL-Vl 30 37 62.6 42.5 31 34 39.6 35

KjN mgN/L average-median BXL-Wal  8-6 2.1 2.2 1.7 1.8 1.9 3.8 3.8

KjN mgN/L P90% Vl 6 3.9 3.0 2.5 3.4 3.6 6.5 5.5

Nitrogen N t mgN/L average BXL 12 4.8 7.9 5.7 6.1 6.7 9.2 9.3

N t mgN/L summer average Vl 2.5 5.0 8.3 4.8 5.7 6.5 7.2 7.3

NH4+ mgN/L average-median BXL-Wal  3-2 1.2 0.8 0.8 0.9 1.1 2.0 2.4

NO3- mgN/L average BXL 10 5.2 5.5 3.3 3.7 4.0 2.8 3.1

NO3- mgN/L P90% Vl 5.65 9.6 6.7 4.5 4.8 5.0 3.4 3.8

P t mgP/L average-median BXL-Wal 1 0.4 0.3 0.4 0.4 0.6 1.0 0.8

Phosphorus P t mgP/L summer average Vl 0.14 0.5 0.3 0.4 0.5 0.6 0.9 0.8

oPO4 mgP/L average BXL-Vl 0.15-0.14 0.16 0.27 0.22 0.31 0.51 0.37

Cu-diss µg/l average BXL-Vl 7 0.8 0.7 0.9 1.1 1.5 1.0 1.0

Zn-diss µg/l average BXL-Vl 20 4.1 5.3 5.2 4.9 10 25 16

Metals Cd-diss µg/l average all 0.25 0.02 0.01 0.01 0.02 0.02 0.02 0.02

Ni-diss µg/l average all 4 1.3 1.7 3.9 2.3 3.4 2.4 2.6

Pb-diss µg/l average all 1.2 0.1 0.2 0.2 0.5 1.2 0.5 0.5

B(b)Flu ng/L max (P90) all 17 6 7 19 52 3.15 120 370

PAHs B(k)Flu ng/L max (P90) all 17 3 21 5 44 150

Flu ng/L average all 6.3 10 7 8 30 5 37 220

Flu ng/L max (P90) all 120 25 14 39 180 5 300 800

Pesticides Diuron ng/L average all 200 25 24 16 26 14 44

Isoproturon ng/L average all 300 18 13 41 72 15 26
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Origin of excess Organic matter? BRUSSELS
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Origin of excess N and P? BRUSSELS
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Origin of excess PAHs? 
Large uncertainties

BRUSSELS

WHOLE
ZENNE

WHOLE
ZENNE



Today: critical situations?

Summer warm low flow 
conditions: critical for O2

Combined sewer overflow
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Future?
Climate change – Population growth – New Regulations

The Zenne in Vilvoorde – new constructions



Future? 
In a climate change perspective?

• More frequent periods of low flow

→ Increase the importance of critical 
situation

In a population growth perspective? 

• Population increase by 28 % by 2060

• WWTP loads will increase in proportion

New EU regulations on wastewaters?

• CSO occurrence = limited!

• Include new emerging pollutants: EDC, 
microplastics, pharmaceuticals, …



Conclusions
• The water quality of the Zenne strongly increased since the 1990’s ☺

• But water quality does not yet satisfy environmental requirements 
→Low discharge 

→High population → High pollution loads

→CSO in Brussels

→Critic: summer low flow

• Future?
• In a climate change/population growth perspective: pressure on the river 

increase! 

• EU rules should become more stringer on CSO occurrence and pollutant 
emissions by WWTP → could mitigate effects ☺

• However technological solutions are expensive and at the limit ! 



Perspectives? 

• Nature based solution? Enhance the self-cleaning capacity of the 
river:
• Meanders

• Ponds

• Connected Wetlands

• Vegetation on banks

→Polutant traps!

• Reduce the emission of pollutants at the source:
• Optimize use of infrastructure:

→clean-up sewers

→Install sediment traps in sewers

• Promote reduced water consumtion : dry toilets
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