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No jet trails....

The oxidation ditch 
a simple waste water treatment process 

a personal history with a future

Ruud Kampf
Monday 19 April 2010

Waternet
Vrije Universiteit Amsterdam

Basic rule of engineering

• It is easy to come upon a difficult solution

BUT

• It is difficult to come upon an easy solution
• Staple

• Paper clip

• Zipper

• Oxidation ditch .....

Nature is a great teacher

Contents
• The oxidation ditch: 

– a successful Dutch development

• Over half a century ago
– Dr. ir. A. Pasveer, Middelburg, 1909 – Oudewater, 2001

•“Quest for simple waste water treatment”

The oxidation ditch 
a personal history with a future

Ruud Kampf

• Ditch with an aerator without sludge retention, 400 “souls”

• Design rule: 0.05 kg BOD / kg sludge.day
– or: 1000 g sludge per p.e.

• Quest for simple natural methods for water reuse

Voorschoten

Bron: Kees van Loohuizen – Afvalwaterzuivering in Nederland

A new oxidation 
ditch

An oxidation ditch 

An old oxidation 
ditch

STP Empuriabrava
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Walk along a polluted ditch

A  physical – chemical

B nutrients

C micro‐organisms

Based on Hynes, 1960 The biology of polluted waters

D macro‐organisms

Work report on experiments in an aeration plant for sewerage 
water at the Dobbe-weg in Voorschoten during 

the era 14 July - 1 October 1954

• ….ditch was filled with a black and stinking water mass 
… by household water of 400 “souls”…

“ ”• “the existing ditch was changed in a ring shaped circuit”

• Conclusions: 
– … by aeration alone the waste water can be changed in such a 

way that it can be discharged without objections…

– … but a very simple sludge settler would be preferred

• “…It also can be seen as a river: the natural aeration of a large 
surface is replaced by an artificial aeration and the added waste 
water is mixed with already cleaned sewage instead of surface 
water…”

• “…at construction the already exising ditch could be used (=one leg 
of the circuit. It was sufficient to complete the circuit plus install an 
aeration brush and a discharge weir ”

Simple waste water treatment - 1

aeration brush and a discharge weir…

• “…when sewage is added continously … continously treated water 
is discharged over the weir, an effluent is obtained of which:

– the oxygen need is reduced by 90 % and the effluent contains several hundred 
mg of sludge per liter…”

• “..the circuit contained amply oxygen..”

Simple waste water treatment - 2

• “…when the surface water has enough flow …than the sludge can 
be discharged without any objections with the effluent…. It can even 
stimulate life in the recieving water …

• “…but in our low and flat country … this lead to a further 
development of the system……”

Uit: dr. Ir. A. Pasveer, Eenvoudige afvalwaterzuivering, 
DE INGENIEUR, G. Gezondheidstechniek 1., 69e jaargang No. 17, 26 april 1957. G.1

Simple waste water treatment, 1957

Voorschoten

Bron: Kees van Loohuizen – Afvalwaterzuivering in Nederland

• simple

• still modern

• good effluent

0.05 kg BOD per kg d.s. per day

Ca 1955

Source: Kees van Loohuizen – Afvalwaterzuivering in Nederland



Ruud Kampf, 05_04_2007 3

Bron: TNO Bron: Kees van Loohuizen – Afvalwaterzuivering in Nederland

Oxidation ditch
Dutch development,  A. Pasveer 1909 - 2001

Original: “simplified treatment plant”

A while later: “simple waste water treatment”

Only around 1960 “Oxidation ditch”

Basic design oxidation ditch
• Sludge load 50 g BOD/kg sludge.day

• Influent 50 g BOD/pe per day 
– Workmaterial = 1 kg slib / pe

4 k l d d 3• 4 kg sludge d.s. per m3
–  4 pe per m3  1 pe = 1000 / 4 = 250 l
– 125 l/ pe.day retention time is 250 / 125 = 2 days

• Sludge growth 40 g pe / day
– Sludge age is 1000/40 = 25 days

• Cage aerator 500 pe/m length
– 1 pe = 0.2 cm aerator length

Brochure DHV, 1975, internet 2007
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ODN – TNO-Delft

Oxydenitroprocess
Ruud Kampf involved from 1974 – 1991

Still an oxidation ditch

ODN – kinetics oxidation ditch

Figuur 10: Influence of temperature on nitrification- en denitrification kinetics
(Heide, 1975)

Typical rates (mg/N-NO3/g. org.h) 
Nitrification:                                                      1.5 – 2.0 
Denitrification based on C-source:                   1.0 - 1.5 
Denitrification based endogeous respiration:        0.5 

‘t Horntje, Texel ‘t Horntje, Texel

‘t Horntje, 
Texel

BOD 2.8

COD 42

NH4 1.0

NO3 1.8

N-tot 4.9

Results 1991 – 1993 (mg/l)

Begin 
discharge

End of discharge

Dismantled in 2007

Walk further  along 
a ditch

Waterharmonica

Bridge between 
sewage treatment 

and

Based on Hynes, 1960 The biology of polluted waters

and 
surface water
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Water systemWater chain

www.waterharmonica.nl

Water systemWater chain

Aqualân Grou 

An oxidation ditch

Mesocosms 
for study of 

pond 
systems

wetland 
system TECHNICAL 

& 
SOCIAL TOUR

Thursday
TECHNICAL & SOCIAL TOUR Thursday

Empuriabrava

No 
shade

Shade

TECHNICAL & SOCIAL TOUR Thursday

Conclusions

• Simple waste water treatment:

– “Improving a polluted ditch”

O id ti dit h– Oxidation ditch

– Simple but great effluent quality

• Robust

• Fully nutrient removal

– Very usable in developing world
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Conclusions: the future?
• Effluent to good to throw away: 

– Upgrade with natural processes

– It is not waste water treatment anymore but:

• closing the water cycle

• producing a usable water

• Or: giving water back to nature

The oxidation ditch 
a personal history with a future

Simple natural processes  for upgrading treated waste water
Ruud Kampf

Waterharmonica
Linking well treated waste water with nature

Discussion-1
Natural processes to convert

treated waste water 
into a usable surface water 

a Dutch-Catalan cooperation 

Ruud Kampf and Lluis Sala

AIGUA A LA CARTA
Processos i tecnologies: 

L’adequació de la qualitat de les aigües als diferents usos
19 de Novembre 2009

Gran Hotel Princesa Sofia,  Barcelona

WATERHARMONICA SYSTEMS

Grou

Everstekoog  

Land van Cuijk

Klaterwater Efteling

Ootmarsum

Existing
(constr 1994 - 2009)

PLANNED (2009 - ?)

Bergumermeer  

Enschede: Kristalbad

Marum

Garmerwolde

Ameland

Berkenwoude

Horstermeer and Amstelveen

H l

Vollenhove

Sint Maartensdijk

Hapert

Sources: policy plans water authorities 
Senter-Novem innovation programme

Soerendonk

2010:
subsidised by Dutch 
Innovation program www.waterharmonica.nl

Dussen

Dreumel

Den Bosch: Dieze monding

Biest-Houtakker

Haarlo

Valburg

Tilburg-Oost

Geldermalsen: under design

Waterharmonica Soerendonk
New Waterharmonica system

• part of landscape reconstruction plan

• converting treated waste water into a

quality suited for nature

• creating wet nature

• water storage, flood prevention

Project cost € 1.859.829

Innovation subsidy € 929.915

Ready in 2010

Zie:
Primeur op rwzi Soerendonk, H2O/16-17-2009
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Waterharmonica Soerendonk

Fish spawning 
area, like in Grou

The Buulder Aa

Reed 
ditches

Daphnia 
ponds

Sand 
filtration

Is it  “Nature” ??

Daphnia reactor
Biological filtration

Algae reactor
for nutrient
storage

Free flow wetland
as phototrophic 
biofilm reactor

Fish spawning
area to meet EU 
biodiversity criteria

Or a process??

Waterharmonica: 
natural link between treated wastewater and nature


