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City pond with cyanobacterial surface scum (Breda, The Netherlands, 18 June 2013)



EUTROPHIC URBAN PONDS SUFFER FROM CYANOBACTERIAL BLOOMS: 
DUTCH EXAMPLES

This chapter is based on: 
Eutrophic urban ponds suffer from cyanobacterial blooms: Dutch examples. 

Waajen, G.W.A.M., E.J. Faassen & M. Lürling, 2014. Environmental Science and 
Pollution Research 21: 9983-9994. DOI 10.1007/s11356-014-2948-y.
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Sediment sampling and analysis
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Fish sampling
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Results
Survey of cyanobacterial presence
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Total: 1331 927 1444
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Occurrence of cyanobacterial blooms
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GEO-ENGINEERING IN TWO URBAN PONDS TO CONTROL 
EUTROPHICATION

This chapter is based on:
Geo-engineering experiments in two urban ponds to control eutrophication. 

Waajen, G., F. van Oosterhout, G. Douglas & M. Lürling, 2016. Water Research 97: 
69-82. http://dx.doi.org/10.1016/j.watres.2015.11.070

and

Diagnosis guided rehabilitation of eutrophic urban ponds in The Netherlands. 
Lürling, M., F. van Oosterhout, B. Engels & G. Waajen, submitted.
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Fig. 3.7: Chlorophyll-a��	
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Fig. 3.14: Cyanobacterial chlorophyll-a��	
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-2) of measures in compartments at pond Dongen and pond Eindhoven.
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RESTORATION OF URBAN LAKE KLEINE MELANEN (THE 
NETHERLANDS): DIAGNOSTICS, EXPERIMENT AND WHOLE LAKE 
TREATMENT

This chapter is based on:
The unfulfilled promise of urban Lake Kleine Melanen (The Netherlands): 

diagnostics, experiment and whole lake restoration. 
Waajen, G., M. Lürling & R. van de Sande, submitted.
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MANAGEMENT OF EUTROPHICATION IN LAKE DE KUIL 
(THE NETHERLANDS) USING COMBINED FLOCCULANT - LANTHANUM 
MODIFIED BENTONITE TREATMENT

This chapter is based on: 
Management of eutrophication in Lake De Kuil (The Netherlands) using 

combined flocculant - Lanthanum modified bentonite treatment. 
Waajen, G., F. van Oosterhout, G. Douglas & M. Lürling, 2016. 

Water Research 97: 83-95. 
http://dx.doi.org/10.1016/j.watres.2015.11.034.
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Cyanobacterial blooms
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Sediment P-release
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Maarten Pauwels sampling macroinvertebrates at Lake De Kuil (22 June 2009)



EFFECTS ON MACROINVERTEBRATE FAUNA OF EUTROPHICATION 
MANAGEMENT BY COMBINED FLOCCULANT – LANTHANUM MODIFIED 
BENTONITE TREATMENT IN LAKE DE KUIL (THE NETHERLANDS)

This chapter is based on: 
Effects on macroinvertebrate fauna of eutrophication management by 

combined flocculant – Lanthanum modified bentonite treatment in Lake De Kuil 
(The Netherlands). Waajen, G., M. Pauwels & M. Lürling, submitted.
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BIO-ACCUMULATION OF LANTHANUM FROM LANTHANUM MODIFIED 
BENTONITE TREATMENTS

This chapter is based on:
Bio-accumulation of lanthanum from lanthanum modified 

bentonite treatments in lake restoration. 
Waajen, G., F. van Oosterhout & M. Lürling, submitted.
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Sampling and analysis
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Removal of cyanobacterial scum from a city pond in Breda (The Netherlands; photograph Water Authority 
Brabantse Delta)



EVALUATION OF SEVERAL END-OF-PIPE MEASURES PROPOSED 
TO CONTROL CYANOBACTERIA

This chapter is based on: 
Evaluation of several end-of-pipe measures 

proposed to control cyanobacteria. 
Lürling, M., G. Waajen & L. de Senerpont Domis, 2016. 

Aquatic Ecology 50: 499-519. DOI 10.1007/210452-015-9563-y
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BIOMANIPULATION WITH QUAGGA MUSSELS 
(DREISSENA ROSTRIFORMIS BUGENSIS) TO CONTROL HARMFUL ALGAL 
BLOOMS IN EUTROPHIC URBAN PONDS

This chapter is based on: 
Biomanipulation with quagga mussels (Dreissena rostriformis bugensis) to 

control harmful algal blooms in eutrophic urban ponds. 
Waajen, G.W.A.M., N.C.B. van Bruggen, L.M. Dionisio Pires, 

W. Lengkeek & M. Lürling, 2016. 
Ecological Engineering 90: 141-150. 

http://dx.doi.org/10.1016/j.ecoleng.2016.01.036
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day 0 day 14

controls D. bugensis controls D. bugensis

������������'����7a @f��%7=A CE�D�@D�>A ?=�<�@?�<A 84.1 @=E�FA 2.4 @<�:A

�����1���
�����������'����7a�@f��%7=A ;�D�@<�EA :�E�@<�=A 7.3 @=�EA 1.0 @<�=A

5��@�����%7=A 0.19 @<�<=A 0.23 @<�<<A 0.17 @<�<:A 0.08 @<�<=A


#��@�����%7=A [<�<=�@<�<<A [<�<=�@<�<<A <0.01 @<�<<A 0.03 @<�<=A

5.�@���.�%7=A 1.98 @<�<FA 2.25 @<�<CA =�F?�@<�;:A =�:?�@<�D?A

.G:
7�@���.�%7=A [<�=<�@<�<<A [<�=<�@<�<<A <0.10 @<�<<A 0.18 @<�<:A

'4 ?�=�@<�;A ?�;�@<�<A 8.7�@<�=A 7.9 @<�=A

���'
��
���������@���%7=A ;<�@<A ;<�@<A 16 @;A <5 @<A

O;�@���%7=A 12.3 @<�FA �'�'��<�DA =:�D�@=�;A =<�E�@<�>A

�
�'
�����
�@m*A 24.6�@<�;A 23.6�@<�=A =C�F�@<�DA =?�C�@<�EA
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Propositions

1. Control of noxious algal blooms in urban ponds and lakes 
 makes sense. 
 (this thesis)

2. Effective rehabilitation of urban ponds and lakes is based 
 on diagnostics. 
 (this thesis)

3. The political attitude towards the eurocrisis and 
 dieselgate leave no doubt about the approach of the 
 impending Water Framework Directive crisis.

4. Monitoring and evaluating the effects of interventions is 
 crucial for proper management.

5. Without a lively network, limnologists dehydrate.

6. Supporting a PhD candidate to combine his or her research 
� ��������	
�����
�����	�	����
��������������
	�	���

Propositions belonging to the thesis, entitled

‘Eco-engineering for clarity. Clearing blue-green ponds and 
lakes in an urbanized area’.

Guido W.A.M. Waajen
Wageningen, 3 May 2017
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