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WETPOL 2017 UPDATE JUNE 9, 2017: 
 
by Otto Stein 
Montana State University, USA 
 
The Wetland Pollution Control and Dynamics Symposium, WETPOL 2017, will be held at 
the Big Sky Resort near Bozeman Montana, USA August 21-25, 2017. Over 170 extended 
abstracts were reviewed by the Scientific Committee and 108 have been selected for oral 
presentation within several blocks of three parallel sessions over 3 days. Approximately 50 
abstracts will be presented in poster form in two focused poster sessions including an 
extended “open house” with libations and hors d'oeuvres on Tuesday evening. In addition to 
several main keynote presentations putting a local twist on topics of international interest, 
nine of the oral presentations have been selected for “mini-keynote presentations” to 
highlight several key scientific themes of the conference.  Registrants can select from one of 
four Thursday tours to regional treatment, restored and/or natural wetlands and sample the 
local scenery and culture. A pre-conference workshop focused on design of wetlands for 
municipal wastewater treatment will be conducted by four of our specialist group members, 
Christopher Allen, Carlos Arias, Pascal Molle and Scott Wallace. The goal of the workshop 
is to inform regional engineers and regulators about Treatment Wetland technology in an 
effort to increase their usage.   
 
Registration for both the symposium and workshop is available at the website 
www.wetpol.org.  In addition the website offers options for lodging and transportation (use 
the form to let us know when you are coming and we will help you get to where you need to 
go), help and advice on obtaining US visas (don’t forget!), options for a few preconference 
tours and how to explore Montana and Yellowstone County on your own. Check the website 
often as it is frequently updated as the program becomes more refined. 
 
On behalf of the organizing and local committees, 
 
Otto Stein, WETPOL 2017 Chair 
 
 

 
 
  Advances in treatment wetland technology

North American and European Perspectives

Jaime Nivala
23 August 2017 | Big Sky, Montana



A few observations

North America
Research

Europe
& Practice Research

u industrial applications

& Practice
u predominantly fundamental u mix of fundamental and applied

u technology adaptation and 
transfer (developing regions, 
different climates), with SMEs

u technology development in 
cooperation with small to 
medium-sized entities (SMEs)u large-scale water reuse

u process-based design

u industrial applications

u best practices (DE, AT, FR, DK)
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u pilot testing & scale-up



Working 
together as a 
community

“Working together as a community has 
really advanced treatment wetland 
technology and its applications. 
Collaborations between academia and 
designer/installers have seen real 
advantages for both sides, and it 
strengthens the acceptance of wetland 
technology when compared to 
traditional technologies.”

Clodagh Murphy, ARM Ltd., UK
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French VF Wetlands
Influent

Raw wastewater

Bar screen
(20 — 40 mm)

Siphon
Sequential

loading

First stage filters
Three parallel cells,

fed alternately

Second stage filters
Two parallel cells,

fed alternately

Siphon
Sequential loading

Effluent

Flow
measurement



Raw wastewater 
(screened)

Water retention
50 cm (combined sewer)

20 cm (separate sewer)

Sludge accumulation ≥ 20 cm

Freeboard ≥ 10 cm

Filter layer ≥ 30 cm

Transition layer ≥ 10 cm

Drainage layer ≥ 20 cm

French VF Wetlands



u Much more than just solids 
filtration

u Prerequisite for good 
operational hydraulics

u This “reactive barrier” plays 
an important role in 
pollutant removal (N, P, 
metals, micropollutants)

u Process dynamics of the 
sludge layer change over 
time (short- and long-term) 
still under investigation

Process Understanding: Deposit Layer

the smaller pore size of the sludge deposit compared to
the one of the filter’s material. With reed detritus accumu-
lation, this ‘biosolids’ organic layer appears to be a key
component that can favour treatment performances or
limit some processes. Indeed, this layer:

• improves filtration efficiency and thus solids removal,

• improves water retention time into the system and so
treatment performances as long the media stay in aerobic
conditions,

• reduces the permeability of the filter and improves water
distribution onto the filter’s surface; it allows water to
flow in the entire filter’s volume at lower velocity,

• favours ammonia adsorption onto organic matter (OM),
to be nitrified between batches or during rest periods,

• is the place of major biological activity, once its thickness
becomes significant.

Nevertheless, the hydraulic and organic loads as well as
operating conditions (batch feeding, alternation between
feeding and rest periods) have to be well controlled to
favour deposit mineralisation. If not, the deposit layer can
induce processes limitations such as:

• excessive ponding at the surface,

• oxygen transfer limitation (convection and diffusion),

• decreasing biosolids mineralisation.

All these processes are interdependent (Figure 1). When
a limitation occurs, it impacts the others and increases the
clogging rate. If clogging is necessary in the French

system, equilibrium has to be maintained so as not to
reach a clogging level at which performances, robustness,
reliability and durability of the system are affected. As this
equilibrium depends on many factors like design (e.g. sur-
faces implemented, media characteristics, feeding systems),
operating conditions (e.g. batch volume, feeding/rest
period), and external conditions (e.g. climate, season), mod-
elling can be a useful tool to alert designers when new
developments are planned. If modelling is an interesting
way to link all processes in CWs, the deposit formation
and the OM accumulation within the media pose some
questions about its simulation.

DEPOSIT LAYER AND MODELLING

Hydraulic behaviour

The role of the deposit layer, as well as the OM entrapped
within the media, is fundamental to the hydraulic behaviour
of the filter. Of a lower permeability than the media, the
deposit layer impacts the flow distribution onto the filter’s
surface as well as water infiltration and gas transfers.
According to its mineralisation state, the OM will impact
the flow distribution within the pore space as well. Conse-
quently, the deposit layer is a key component of the
system because the hydrodynamics is closely linked to
degradation processes.

Permeability and surface flow

One of the main impacts of the sludge deposit is the water
distribution. Its low permeability helps to spread the
wastewater onto the entire gravel surface. As we cannot
use sand when feeding the system with raw wastewater
(because of clogging risk), the use of gravel (2–6 mm) is
necessary. Due to the high hydraulic conductivity of
gravel, an even water distribution onto the surface
would not be possible without this deposit layer. Saturated
hydraulic conductivity (Ks) measured in French VFCW
after 8 years of operation (Molle ) are presented in
Table 1. We observe that Ks of the deposit layer is by
far the most limiting hydraulic condition. The hydraulic
resistance of a layer does not only depend on its hydraulic
conductivity but also on its depth. By analogy to Ohm’s
law, the effective (saturated) hydraulic conductivity Keff

of a filter composed of N layers (assuming that the flowFigure 1 | Schematic representation of processes implied in the deposit layer.

107 P. Molle | French vertical flow constructed wetlands Water Science & Technology | 69.1 | 2014

Oxygen transfer
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107 P. Molle | French vertical flow constructed wetlands Water Science & Technology | 69.1 | 2014

u Focus on improved 
understanding of how 
operational and environmental 
parameters influence sludge 
layer properties and overall 
treatment performance
u Aggregation
u Micro-porosity
u Water retention
u Organic matter fractionation
u FTIR
u 3D fluorescence
u C, N and H stable isotopes

German-Dario 
Martinez Carvajal (10:40 am)
Rémy Gourdon (11:10 am)
Mathieu Gautier (4:20 pm)

Oxygen transfer

Process Understanding: Deposit Layer



Process understanding

u Strict phosphorus discharge standards limit use of 
wetlands for treatment of municipal wastewater

u Phosphorus removal depends on geochemistry, 
alkalinity and pH

u Predominant P removal mechanisms

Adsorption
Attachment of phosphate to 
charged surface of filter 
materials (Fe and Al oxides)

Precipitation
Negatively charged phosphate 
bonds with positively charged 
ions (Ca, Fe, Al) provided by 
the filter media, forming 
insoluble compounds

: Phosphorus
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Process understanding
Natural materials
• Apatite
• Limestone
• Serpentinite (Quebec)

: Phosphorus

u Influence of C, N, solids on P removal dynamics still not well understood
u Expensive; use sometimes limited to specific geographical regions
u Replacement of filter material for adsorption or precipitation is inevitable 
u Potential for re-use of spent filter material as fertilizer?
u Potential P recovery from deposit layer (French VF)

Industrial byproducts
• Fly ash
• Basic oxygen furnace slag
• Steel slag

Lightweight Aggregates
• Phoslock (Australia)
• Filtralite-P (Norway)
• LECA (Scandanavia)

123 Stéphane Troesch et al.  /  Procedia Engineering   138  ( 2016 )  119 – 126 

4.2. Hydraulic consideration 

In order to reach an optimal contact time between wastewater and apatite, the rock phosphate filter should be water 
saturated thus leading to an increased Hydraulic Residence Time (HRT) as it is implemented on horizontal subsurface 
flow constructed wetlands. 

As previously recommended, the best efficiency will be obtained when using rock phosphate with rich apatite 
content. But the materials from natural rock phosphate mines with an apatite content higher than 90% are fine sands 
(0-2 mm), not implementing suitable enough hydraulic conductivity to ensure a secured flow rate sufficient flow of 
wastewater through such filters (limited by Darcy’s law). Rock phosphates with lower apatite content is available with 
coarser material but will require much higher volumes for equivalent efficiency. 

Therefore, in order to adapt this “fine” material to the hydraulic constraints, a new high quality pelletized apatite 
with a controlled particle size distribution (3-6 mm) has been developed and manufactured in a similar way as 
fertilizers pellets. 

Hydraulic flow configuration for saturated filter can either be horizontal (commonly used for constructed wetlands) 
or vertical with a downstream or upstream flow. This last configuration as presented in figure 4 (and patented by Epur 
Nature for P removal with apatite) offers a better hydraulic security and efficiency than horizontal flow filters, because 
of its higher hydraulic cross section and less dead volume. 

However, if denitrification is needed it could be interesting to implement the P removal filter into the denitrifying 
horizontal constructed wetland. 

 
 
 

 
 

Fig. 4. Pelletized apatite (left) and apatite filter configuration (right) with (1) Feeding, (2) distribution, (3) percolation/treatment and (4) 
evacuation shaft 

5. Design  

The combination of the P removal filter with constructed wetlands can be a global natural and reliable wastewater 
treatment system. In such a system, the P filter should be positioned as a secondary or tertiary treatment in order to 
avoid the accumulation of biomass and organic matter on the filter media, and consequently a decrease in P retention 
rate. It is therefore strictly recommended to feed such filters with a well pretreated wastewater with a COD content 
lower than 150 mg/L [13]. 

The dimensioning of the filter is done according a 1st order kinetics k-C* model, where the k and C* parameters 
have to be determined for each material to be implemented. 

Outlet collecting gutter  

Distribution pipes  
Distribution floor  

Gravel transition layer  

Boram Kim (Friday 4:20 pm)



Process understanding

u Some large-scale SF wetlands can achieve sustainable 
phosphorus removal

: Phosphorus

Florida Everglades, South Florida Water Management DistrictHuie Constructed Wetlands, Clayton County, GA

u Low-dose alum addition 
for PO4-P removal 
(no coagulation)

u Geochemical augmentation 
increases PO4-P removal rates 
in wetlands by a factor of 20

u Influent TP = 0.6 mg/L 
Effluent TP < 0.1 mg/L

u David Austin (Friday 9:20)
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Chapter 1 47 

1.1.2. Emerging organic contaminants in the environment 

1.1.2.1. Sources and fate of emerging organic contaminants 
EOCs enter the environment through multitude of sources, whose components are depicted in Fig. 1.4. 

 

 

 

Figure 1.4. Sources and fate of contaminants in the (partially) closed water cycle with indirect potable re-use 
(Petrović et al., 2003). 

Consumption of PPCPs is high worldwide. As an example of human consumption, it is worth noting how the 
consumption of non-steroidal anti-inflammatory drugs (NSAIDs) in Spain raised from 26.30 DHD (defined 
daily doses/1000 inhabitants·day) to 45.81 DHD from 1992 to 2006 (AEMPS, 2006). Out of the NSAIDs, 
one of the compounds attaining the greatest increase was ibuprofen, whose consumption increased from 
0.29 DHD in 1992 up to 21.30 in 2006. The NSAID DCF (commonly known as voltaren) however showed 
rather stable values of consumption overtime, averaging 7 DHD. According with IMS Health data 942 tons 
of the anticonvulsant carbamazepine and 877 tons of DCF were sold in 2007 in 76 major countries, which 
are believed to account for 96% of the global pharmaceutical market. Antibiotic consumption did not 
fluctuate a lot during the last decade in Spain as it is shown in the report of the AEMPS (2009). Values 
ranged 0.1 DHD for most studied quinolones up to a maximum value of 6.6 DHD found for the peniciline 

Petrovic, M., Gonzalez, S., Barceló, D., 2003. Analysis and removal of emerging 

contaminants in wastewater and drinking water. Trends in Analytical Chemistry 

22, 685-696. 

Micropollutants

u Four parallel sessions, 
14 presentations (13%)

u Treatment efficacy: 9
u Occurrence, distribution 

and fate: 6
u Antibiotic resistance: 3
u Response of microbial 

communities: 2
u Aquatic risk: 1



u Seven wetland technologies
u Adjacent municipal WWTP (activated sludge w/ 

biological and chemical P removal; 16,000 PE)
u Direct-inject analysis method

2 hours per sample à 20 minutes
u Weekly monitoring over the course of one year
u Seven selected micropollutants, representing 

different levels of biodegradability
u Easy: caffeine, ibuprofen, naproxen
u Moderate: benzatriozole, diclofenac 
u Recalcitrant: acesulfame, carbamazapine

Micropollutants

Langenreichenbach, Germany



Unpublished data removed
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WETPOL 2017 UPDATE JUNE 9, 2017: 
 
by Otto Stein 
Montana State University, USA 
 
The Wetland Pollution Control and Dynamics Symposium, WETPOL 2017, will be held at 
the Big Sky Resort near Bozeman Montana, USA August 21-25, 2017. Over 170 extended 
abstracts were reviewed by the Scientific Committee and 108 have been selected for oral 
presentation within several blocks of three parallel sessions over 3 days. Approximately 50 
abstracts will be presented in poster form in two focused poster sessions including an 
extended “open house” with libations and hors d'oeuvres on Tuesday evening. In addition to 
several main keynote presentations putting a local twist on topics of international interest, 
nine of the oral presentations have been selected for “mini-keynote presentations” to 
highlight several key scientific themes of the conference.  Registrants can select from one of 
four Thursday tours to regional treatment, restored and/or natural wetlands and sample the 
local scenery and culture. A pre-conference workshop focused on design of wetlands for 
municipal wastewater treatment will be conducted by four of our specialist group members, 
Christopher Allen, Carlos Arias, Pascal Molle and Scott Wallace. The goal of the workshop 
is to inform regional engineers and regulators about Treatment Wetland technology in an 
effort to increase their usage.   
 
Registration for both the symposium and workshop is available at the website 
www.wetpol.org.  In addition the website offers options for lodging and transportation (use 
the form to let us know when you are coming and we will help you get to where you need to 
go), help and advice on obtaining US visas (don’t forget!), options for a few preconference 
tours and how to explore Montana and Yellowstone County on your own. Check the website 
often as it is frequently updated as the program becomes more refined. 
 
On behalf of the organizing and local committees, 
 
Otto Stein, WETPOL 2017 Chair 
 
 

 
 
  



Technology adaptations: Sidestream oxygenation
u Free Water Surface (FWS) wetland for 

groundwater remediation
u Pure oxygen is injected into the deep 

zones in order to achieve nitrification
u Bench-scale pilot to full scale 

construction (1.5 MLD)
u Reduced the area required for 

nitrification by over 90%
David Austin (3:40pm)



Technology adaptations

u Raw wastewater
u Above: Sludge accumulation
u Middle: Unsaturated zone
u Below: Saturated zone with 

aeration
u Two French companies

(Opure and EpurNatur/Syntea) 
have patented variations 
of this concept

u Evaluation and adaptation in 
cooperation with IRSTEA

: French VF + aeration
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Technology adaptations: French VF + aeration

u No pretreatment needed
u Domestic wastewater, 

high-strength wastewater 
(agro-food industry, 
winery) with variable loads

u Populations up to 5,000 PE
u Potential for very good TN 

removal (< 15 mg/L)
u Relatively low energy 

requirements
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New application areas

u Abu Dhabi, UAE

u Saltwater biofuel production 
integrated with aquaculture and 
wetland treatment

u Farmed fish and seafood
u Salicornia harvested for 

production of bio-jet fuel
u 5-ha study system
u Mark Madison (Friday 10:15)
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: Aquaculture/Biofuel



New application areas

u Water treatment works produces 
150 million liters (40 MGD) potable 
water per day 

u 2 – 4 million liters (0.5 – 1.0 MGD) 
ferric (iron sludge) generated from 
the clarifiers 

u Mineral sludge with seasonally 
fluctuating concentrations of algae 
and suspended solids

u Successful pilot demonstration,
six cells at 20m2 (200 ft2) each

natural wastewater treatment ARM Ltd. Rydal House, Colton Rd 
Rugeley, Staffordshire. WS15 3HF    

t. +44 (0)1889 583811 
www.armgroupltd.co.uk    

 z No requirement for sludge 
removal from site for at  
least ten years

 z No chemical dosing required

 z Achieves sludge dry solids 
content of over 40%

 z Applies to either alum or 
ferric sludges

 z Low energy and OPEX costs

 z Returns 99% of filtrate to 
water course

 z Proven technology

 z Flexible operation

 z Fully SCADA controlled

 z Environmentally friendly 
operation

Waterworks sludge treatment

ARM ad Hanningfield v3.indd   1 24/07/2013   16:34
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: Waterworks sludge



New application areas
u Full scale system 

16 cells, 42,500 m2 (10.5 ac) in total
u Water-saving

99% of filtrate returned to water course
u Low maintenance

no chemical dosing required;
sludge removal every 10 years;
minimal energy requirements
fully SCADA controlled

u Increased biodiversity
wetlands attract wildlife

u Carbon management 
lower C footprint than mechanical 
dewatering

natural wastewater treatment ARM Ltd. Rydal House, Colton Rd 
Rugeley, Staffordshire. WS15 3HF    

t. +44 (0)1889 583811 
www.armgroupltd.co.uk    

 z No requirement for sludge 
removal from site for at  
least ten years

 z No chemical dosing required

 z Achieves sludge dry solids 
content of over 40%

 z Applies to either alum or 
ferric sludges

 z Low energy and OPEX costs

 z Returns 99% of filtrate to 
water course

 z Proven technology

 z Flexible operation

 z Fully SCADA controlled

 z Environmentally friendly 
operation

Waterworks sludge treatment

ARM ad Hanningfield v3.indd   1 24/07/2013   16:34
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Bozovic et al. 2017:Blue Green Solutions. A Systems Approach to Sustainable, Resilient 

and Cost-Efficient Urban Development. Imperial College; London, UK. 53 pp.

10

NBS-related ecosystem services3

Resources 
efficiency

Air quality

UHI mitigation

Well-being

Noise reductionFlood mitigation

Biodiversity

Water quality

Aesthetics

NBS-related
Ecosystem Services

Integration into Local Water Cycles

u All aspects of water supply and 
treatment systems are 
interconnected

Wetland 
Ecosystem 
Services

u Paradigm shift from discrete, 
one-dimensional projects to 
a systematic integration and 
assessment of all possible 
ecosystem services, 
including tangible and non-
tangible benefits and costs
u Martin Regelsberger (11:10)
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Allison Lewis (Tuesday)
Timothy Noack (11:30am; Friday 10:35am)
Chris Keller (10:40 am; 1:00pm)
Rafael Vázquez-Burney (1:20pm)

Indirect Potable Reuse
u Declining water levels in underground 

aquifers and surface water reservoirs
u Rates of extraction exceed the rates of 

recharge via rainfall and infiltration
u Large-scale wetlands are being used 

for groundwater recharge and nutrient 
reduction to offset the net loss of 
groundwater and increase water 
available for potable reuse

Huie Wetlands (GA)

Pasco County (FL)



Flussbad Project, Berlin

Table of Contents
3 Editorial Barbara Schindler, Jan Edler 7 Welcome note by Barbara Hendricks  8 Flussbad 

Project Berlin Planning Status December 2016 12 If not here, where? Charlotte Hopf  
18 Decadent and a little bit dirty Sally McGrane 20 Welcome on board Our test filter on the 
“Hans-Wilhelm” Kai Dolata  24 Questions about the water Answers from Stephan Natz, Heiko 

Sieker and Cornelia Ziehm 32 “This stinking canal is not something the museums should 
tolerate either” A stroll through the project area with Wolf-Dieter Heilmeyer and Tim Edler   

36 Swimwear A cultural tour-de-force Interview with Barbara Vinken  38 Charles the Great: 
A swimmer ahead of his time Horst Bredekamp 40 “Berlin needs more functioning public 

spaces” An interview with Ilse Helbrecht 44 Swimming in a UNESCO Heritage Site? Of course, 
why not? Harald Welzer 46 We’re going to love the river Personal perspectives on the Flussbad 
in Berlin 48 How does river swimming enrich your lives? Flussbad projects in Basel, Brussels, 

Chicago, Copenhagen, London, Munich, New York and Zurich 50 Only if there are lots of us … 
Why it’s important to become a member of the Flussbad Berlin Association

www.flussbad.berlin

u Large-scale urban development 
project for the Spree Canal, 
located in the heart of historical 
Berlin

u The Spree Canal has been 
largely neglected for over 100 
years, is now planned to be a 
highlight of city living

u Ecologically sound, easily 
accessible site open to all Berlin 
residents and visitors

Visualisation of the swimming area at the Humboldt Forum
cc 2016 realities:united, Berlin | Flussbad Berlin e.V.
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How does river swimming 
enrich your lives?

HOW DOES RIVER SWIMMING ENRICH YOUR LIVES?

Brussels — Pool is Cool
Due to its history and internationality, 

Brussels is a very heterogeneous city with a pros-
perous „Oberstadt“ and a poor „Unterstadt“. 
Although the desire to cool oneself down on 
a hot summer day is shared by all inhabitants, 
there are no public open air swimming pools in 
the Belgian capital – they have disappeared suc-
cessively since the 1970s. Based on the fact that 
open air swimming pools have the potential to 
create a common identity in Brussels, we have 
founded POOL IS COOL. They foster the cre-
ation of public open air swimming possibilities, 
draw attention to their idea with urban actions 
and research the political, economic and urban 
context for this.

Paul Steinbrück 
www.pooliscool.org

Chicago — Urban Rivers
Chicago is the third most populous city 

in the United States. It’s rare to find refuge 
amongst the congestion of nearly 10 million 
Chicagoland residents. Industrialization of the 
„Windy City“ at the turn of the 20th century 
resulted in a thriving economy. But where peo-
ple prospered, the local wildlife suffered; barge 
traffic and pollution of the river drove animals 
away and caused fish and plants to die off. At 
the same time, the pollution that came with in-
dustrialisation has made the Chicago River un-
desirable for the community: the river is dirty; it 
smells; it hosts minimal life.

The founding members of Urban Rivers 
seek to solve a two-fold problem that pollution 
has created: how can we rehabilitate habitat 
in downtown Chicago while also allowing the 
community to enjoy nature in the city? More-
over, how can we drive a project that can be 
applied not only in Chicago, but in other urban 
rivers around the world?

Brette Bossick 
www.urbanriv.org

Copenhagen — Harbor Baths
Just 15 years since the first “new genera-

tion” of public baths opened at Islands Brygge, 
the Copenhageners consider it a natural thing to 
swim in the harbour. However swimming in the 
harbour is not a new invention. Until the 1950ies 
there were several “bathing houses” located in 
the inner harbour, but they all closed due to the 
poor quality of the water. Today where the wa-
ter is clean the demand for more baths, flexible 
opening hours at swimming facilities and facil-
ities for use during the winter is increasing. In 
the near future there will be established a lot 
of new swimming possibilities in Copenhagen 
due to new “swimming zones” that allow peo-
ple to jump in the water in designated areas. It 
is now part of the strategies of the municipali-
ty to use the harbour as the “blue common” in 
order to create attractive public spaces and en-
courage people to use the water for recreation-
al purposes both swimming, kayaking, sailing, 
fishing etc. Swimming in harbours or rivers of 
cities literally changes the perspective on the 
city and adds new qualities into the urban life. 
In the growing cities the lack of (public) space 
makes it necessary to consider the water as a 
common urban space that invites people to use 

it. Therefore the cities should offer clean waters 
and consider it a multifunctional public space 
accessible for all citizens.

Claus Alstrup Borre
http://teambade.kk.dk

London — The Thames Bath
So many urban waterways have been in 

decline since the warehouses and industry along 
its riverbanks closed. Nowhere is this more ex-
posed than in London where high rise develop-
ment is now fast replacing the lowrise blocks 
along the river’s embankments. Concerns over 
the ‘canyonisation’ of the river are evident in 
areas such as Vauxhall and Nine Elms. Impen-
etrable private developments are now a physi-
cal barrier between communities and the riv-
er. Luxury developments are crowding out the 
river’s edge effectively privatising public space. 
To make matters even worse, a high percentage 
of the sold apartments are being purchased by 
overseas investors who are not living in them, 
thus creating soulless communities. The plans 
to reclaim rivers aren’t a solution to the hous-
ing situation but do provide access to what is 
usually the largest public space in the city. In 
London the central section of the Thames is 7x 
the size of Hyde Park - these are huge underuti-
lised spaces that are usually dominated by com-
mercial river traffic. Forming a natural connec-
tion between the manmade embankment and 
the river has been key since the very beginning. 
We’re aiming to do this through public space, 
encouraging access to a new floating public 
space for swimmers and non-swimmers alike. 
Access to Thames Baths will be free and offer 
on board educational and community spaces 
that communicate the opportunities, past and 
future, the river offers citizens.

Chris Romer-Lee 
www.thamesbaths.com 

Munich — Isarlust e.V.
It’s magical to gaze from one of the small 

bridges in Munich’s English Garden in the di-
rection of the cool Eisbach and watch young 
people allow the stream to take them down-
river. Unfortunately, swimming is prohibited 
here, as it is everywhere on the Isar. Much has 
indeed happened in Munich since the ecological 
restoration of the southern Isar, but the entire 
waterway should be made into an open space 
where swimming is possible. Especially Mu-
nich, where the population continues to grow 
by roughly 30,000 people per year – and where 
both affordable housing and public space are 
getting scarcer –, urgently needs non-commer-
cial, green and freely accessible spaces in the 
middle of the city. An Isar bathing area between 
the Deutsches Museum and the Patent Office 
could create such a space.

Sina Weber 
www.isarlust.org

New York — + POOL
New Yorkers used to swim in the rivers 

around Manhattan all the time. Starting back in 
the late 1800s, up until the 1930s, there were 15 
floating bathing houses dotting the coastline of 
New York City. It was a place of refuge from the 
heat, a place to bathe, and a place of communi-
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ty. Over the years New York’s population rose 
sharply, and so did its industry. The success of 
the city unfortunately made most of the water-
front inaccessible, and turned the once fresh 
and vibrant river into one polluted with runoff 
and sewage. Today, the majority of people in 
New York City have little to no relationship with 
the water that surrounds them. The people on 
Manhattan are surrounded on all sides by water 
they can’t access, let alone swim in. Just like a 
beautiful park, the rivers that run in and around 
cities like New York are inherently public space. 
Not having access to it is like having a huge wall 
between you and the water. In order to create 
opportunities to get in these rivers cleanly and 
safely, we have to take care of these waters, and 
treat them like the precious natural resource 
that they are. A project like +POOL not only 
gives access to the river for the first time in al-
most 100 years, but it calls attention to why we 
can’t in the first place.

Archie Lee Coates IV 
www.pluspool.org

Zurich — Smooth sailing from here on
Floating downstream on the Limmat Riv-

er and then getting dried by the sun on the lawn 
or the wooden deck is part of a successful sum-
mer for Zurich residents. For almost 200 years 
now, they have known how to appreciate their 
city’s river bathing areas. The Limmat runs 
from the Old Town to the former industrial area 
and further on to the outskirts of the city. As 
a result, the five bathing pools each have their 
own character, whether it’s historical, urban or 
close-to-nature. And when the sun goes down 
at night, some of the bathing areas shine in a 
new light and serve as dance floors, open-air 
cinemas or stages. For urban life in Zurich, the 
river baths are much more than just swimming 
areas – the “Badis” [pronounced bad-ees] are 
valuable oases in the middle of the city..

Patrick Müller 
www.stadt-zuerich.ch/ssd/de/index/
sport.html

Basel — Rheinschwimmen
Fifty years ago, when I was still in prima-

ry school, it was considered “gruesome” and 
dangerous to swim in the Rhine. The water was 
murky and dirty, but policy decision makers 
continued to ignore the fishermen’s pleas. After 
the disaster in the industrial area “Schweizerh-
alle” in 1986 (a fire at the Sandoz chemical cor-
poration caused thousands of litres of contami-
nated extinguishing water to make its way into 
the Rhine), the river was declared dead. Fortu-
nately, the flora and fauna recovered amazing-
ly quickly, and many people began to swim in 
the Rhine again. Since then, entire streams of 
people armed with beach towels, flip-flops and 
flotation devices have strolled upstream and let 
themselves be carried back downstream and 
through the city by the gentle flow. The river 
is blocked off to ships for the annual “Rhein-
schwimmen” in August, which attracts roughly 
2,000 swimmers into the water!

Barbara Buser is a Basel-based architect 
and energy specialist. She was the first woman 
to become a captain of the Rhine Ferries in 
Basel. Since then she works part-time as a fer-
rywoman on the Münsterfähre.
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WETPOL 2017 UPDATE JUNE 9, 2017: 
 
by Otto Stein 
Montana State University, USA 
 
The Wetland Pollution Control and Dynamics Symposium, WETPOL 2017, will be held at 
the Big Sky Resort near Bozeman Montana, USA August 21-25, 2017. Over 170 extended 
abstracts were reviewed by the Scientific Committee and 108 have been selected for oral 
presentation within several blocks of three parallel sessions over 3 days. Approximately 50 
abstracts will be presented in poster form in two focused poster sessions including an 
extended “open house” with libations and hors d'oeuvres on Tuesday evening. In addition to 
several main keynote presentations putting a local twist on topics of international interest, 
nine of the oral presentations have been selected for “mini-keynote presentations” to 
highlight several key scientific themes of the conference.  Registrants can select from one of 
four Thursday tours to regional treatment, restored and/or natural wetlands and sample the 
local scenery and culture. A pre-conference workshop focused on design of wetlands for 
municipal wastewater treatment will be conducted by four of our specialist group members, 
Christopher Allen, Carlos Arias, Pascal Molle and Scott Wallace. The goal of the workshop 
is to inform regional engineers and regulators about Treatment Wetland technology in an 
effort to increase their usage.   
 
Registration for both the symposium and workshop is available at the website 
www.wetpol.org.  In addition the website offers options for lodging and transportation (use 
the form to let us know when you are coming and we will help you get to where you need to 
go), help and advice on obtaining US visas (don’t forget!), options for a few preconference 
tours and how to explore Montana and Yellowstone County on your own. Check the website 
often as it is frequently updated as the program becomes more refined. 
 
On behalf of the organizing and local committees, 
 
Otto Stein, WETPOL 2017 Chair 
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the ship’s hull and then out of the hull after-
wards. Unfortunately, if we cut a hole in the 
ship’s hull for the water to move through, we 
would end up with a shipwreck rather than a 
ship.

The measurements
While the test filter system is in opera-

tion, we will be taking a number of readings in 
both the water and the filter. First we want to 
get a better idea of the current pollution levels 
in the Spree so that we have an initial starting 
value. After each fixed-bed filter, we will meas-
ure the capacity and quality of the filtration. At 
the end of the freshwater tank, we will exam-
ine the quality of the water once again. When 
all of the readings are in, we will publish our 
findings in a format that is as comprehensible 
as possible. A “creative media research group” 
at the HTW Berlin is currently working on a 
study examining how this can be carried out 
most effectively.

Once it’s ready, the “Hans-Wilhelm” his-
torical barge – with its roughly 20 metre-high 
mast, test filter system and overall brand-new 
look – will be moored in the Spree Canal next 
to the ESMT courtyard, where we will simulate 
the actual situation of the water as best as pos-
sible. Our goal is to have all the permits and 
set up the test filter in the project area by au-
tumn 2017 at the latest. By the end of 2018, we 
will have collected sufficient practical readings 
to draw conclusions with regard to the configu-
ration and construction of the large filter in the 
Friedrichsgracht area.

22 WELCOME ON BOARD

Kai Dolata is an architect and co-founding 
member of the Flussbad Berlin Association. 
He is also a member of the Flussbad executive 
board. In 2015, after working for many years 
in the IT industry, he took over project man-
ager duties at the office of Flussbad Berlin. 
Among many other things, Kai is responsible 
for supervising the testing of the gravel filter 
on the “Hans-Wilhelm”.

close cooperation with that association to get 
the barge ready for its special new use.

The barge was examined in the dry dock 
of the Hegemann shipyard in Berlin-Spandau. 
It was then stripped of any rotten wood planks 
and old silt build-up, plus the entire bottom of 
the ship’s bow and stern were replaced. After 
getting a splash of fresh paint, the ship’s hull 
was brought to the Historischer Hafen, where 
the installation of the test filter is currently un-
derway.

The test filter in the barge
The three holds of the “Hans-Wilhelm” 

have a surface of approximately 55 m2 each 
and serve as structural hulls for the filter sys-
tem. The filter foresees three fixed-bed filters, 
each with a capacity of approximately 24 m3, 
the lower half of which will consist of a gran-
ular layer through which the Spree water will 
flow and be cleaned. The three fixed-bed fil-
ters will operate simultaneously so that we can 
achieve different results in a short period of 
time. It will take some time for each individual 
filter to “get going”; indeed, a complex biologi-
cal process will be taking place in each basin, 
and the filters will also have to face the chang-
ing water qualities of the Spree.

Shells are known to perform very well 
as an effective filter, and we are going to test – 
and hopefully prove – this ability in a separate 
“shell reactor” basin.

There will also be a freshwater tank 
holding a volume of roughly 80 m3 and simu-
lating the Flussbad’s planned swimming area. 
In the feasibility study, we showed that the 
water in the entire 835-metre swimming area 
will be replaced once a day with fresh, filtered 
water. In this test tank, our goal is to measure 
and make sure that the filtered Spree water is 
able to constantly maintain the necessary qual-
ity standards and does not fall under the stipu-
lated benchmark values. The configuration will 
have to be adjusted in at least one fixed-bed fil-
ter depending on what kind of results we see in 
this tank.

The technical difference between our 
test filter and the planned filter system lies in 
the fact that we have to pump the water into 

The filter
Our filter consists primarily of water 

plants and gravel of varying granule sizes. Im-
purities are filtered out in the spaces between 
the gravel, while the roots of the water plants 
clean the spaces between the granular materi-
al. This principle has been tried and tested and 
is used successfully all over the world: howev-
er, until now, it has not been used in the mid-
dle of a flowing river. Seeing as the quality of 
the Spree fluctuates significantly — indeed, it 
can be quite poor, especially after heavy rain-
falls and potential sewer overruns — the filter 
must be able to cope with input water of vary-
ing quality yet still always generate water that is 
safe to swim in. This is our greatest challenge. 

Today we are in the process of building 
a prototype test filter that will help us verify 
the findings of the technical feasibility study. 
The engineering firm we selected as part of a 
bidding process, AKUT Umweltschutz Burkard 
und Partner, has been working on the devel-
opment and planning of this test filter system 
together with Pecher und Partner and the Kom-
petenzzentrum Wasser since the end of 2015. 
Professor Heiko Sieker from the engineering 
company known as Ingenieurgesellschaft Prof. 
Dr. Sieker is monitoring the entire process. 

Planning steps
An initial design made in January 2016 

foresaw setting up the test filter in the approx-
imately 100 m2 lock basin located directly at 
the Federal Foreign Office, which today is a de-
commissioned lock for sport boats only. How-
ever we rejected this approach due to incalcu-
lable conditions. Since last spring, we’ve been 
working instead on installing the prototype as 
a floating system in an old barge.

The ship
The roughly 40-metre long, 5-me-

tre wide engineless barge by the name of 
“Hans-Wilhelm” was built in the 1920s and 
belongs to the Berlin-Brandenburgische Schiff-
fahrtsgesellschaft e.V., better known as the 
“Historischer Hafen Berlin” (“Historical Port 
of Berlin“). In May 2016 we began working in 

Our technical feasibility study produced 
a number of estimates with regard to the 

Flussbad’s filter system, and we’ve been working 
for over a year now on a prototype filter built to 

scale in which we can test these estimates.

Cross-section of the test filter including the tanks in the three 
holds (sketch by BÆUCKER SANDERS).

Integration into Local Water Cycles
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Swimming area

VThis 835-metre section of the canal is sit-
uated against the imposing backdrop of the 
historical structures on Museum Island and 
has clean river water [see p. 30] for swimming. 
This water-space has been largely unused for 
decades and will be made accessible via large-
scale stairways located at the Lustgarten or 
the Humboldt Forum [see p. 28]. As a natural 
resource in the middle of the city, this new 
public space will attract residents and visitors 
alike back to the city centre: to gather, relax or 
swim in the clear water. This everyday sensory 
experience will give people a new perspective 
on the historical city and create a new level of 
use, perception and meaning for the increas-
ingly streamlined area of Berlin-Mitte. It will 
also enhance its cultural and social meaning 
and make it sustainable for the future. 

Natural water-fi lter area

An ecological plant fi lter between Gertrauden-
brücke and the Federal Foreign Offi ce will 
clean the canal water running through it, 
which is contaminated by occasional discharg-
es from Berlin’s combined sewer system. Here, 
the water will fl ow over a stretch of almost 400 
metres through a 1-metre thick gravel layer 
lined with aquatic plants. The microbiological 
cleansing of the water that takes place in this 
section will make it possible to swim without 
care in the water that emerges after fi ltering. 
This continuous process is powered solely by 
gravity; in other words, the fi ltered water fl ows 
naturally into a swimming area that lies at a 
level that is roughly 1.5 metre lower.

Renaturised river area

The section of the canal in the Fischerinsel 
area will be transformed into an ecological 
regeneration zone in a manner similar to 
an oxbow lake. In the context of the many 
kilometres of canalised Spree River that run 
through Berlin, the shallow-water zones along 
the embankment in this section will create 
much-needed living and reproduction space for 
fl ora and fauna. This would mark a signifi cant 
contribution to the ecological improvement of 
waterways, to which Berlin is internationally 
obliged. By removing select parts of the canal 
wall, this section will create green areas with 
shallow riverbanks [see p. 26] that will act as 
an “historical window” on Berlin’s old city 
walls that have remained hidden until now. A 
new jetty at water level would invite visitors to 
explore the canal. 

Flussbad Berlin is an urban development project designed to reactivate 
a stretch of water in the historical centre of the city known as the Spree Ca-
nal, which has lain almost entirely dormant for 100 years. Our plan divvies 
up the Spree Canal into three sections, each with its own unique use, atmos-
phere and function.

Flussbad Project 
Berlin

Humboldt Forum

ESMT

Federal Foreign Offi ce

Lustgarten
Museum Island

Renaturised river area
Natural water fi lter area

Swimming area

Historical port area

Mühlendammschleuse

Final weir (underneath Monbijou Bridge)

Alternative stairway 
at the Museumshöfe

Open stairway at 
Lustgarten

Open stairway at Humboldt Forum

Alternative open stairway at 
the Staatsratsgebäude

Changing rooms, lockers, 
showers, toilettes (optional)

Sloping riverside area 
(“historical window”)

Shallow water zone and pedestrian jetty 
along the embankment at water level

Weir (1.5 metre difference in water level) 

Underwater bypass canal

Fischerinsel Area
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the ship’s hull and then out of the hull after-
wards. Unfortunately, if we cut a hole in the 
ship’s hull for the water to move through, we 
would end up with a shipwreck rather than a 
ship.

The measurements
While the test filter system is in opera-

tion, we will be taking a number of readings in 
both the water and the filter. First we want to 
get a better idea of the current pollution levels 
in the Spree so that we have an initial starting 
value. After each fixed-bed filter, we will meas-
ure the capacity and quality of the filtration. At 
the end of the freshwater tank, we will exam-
ine the quality of the water once again. When 
all of the readings are in, we will publish our 
findings in a format that is as comprehensible 
as possible. A “creative media research group” 
at the HTW Berlin is currently working on a 
study examining how this can be carried out 
most effectively.

Once it’s ready, the “Hans-Wilhelm” his-
torical barge – with its roughly 20 metre-high 
mast, test filter system and overall brand-new 
look – will be moored in the Spree Canal next 
to the ESMT courtyard, where we will simulate 
the actual situation of the water as best as pos-
sible. Our goal is to have all the permits and 
set up the test filter in the project area by au-
tumn 2017 at the latest. By the end of 2018, we 
will have collected sufficient practical readings 
to draw conclusions with regard to the configu-
ration and construction of the large filter in the 
Friedrichsgracht area.

22 WELCOME ON BOARD

Kai Dolata is an architect and co-founding 
member of the Flussbad Berlin Association. 
He is also a member of the Flussbad executive 
board. In 2015, after working for many years 
in the IT industry, he took over project man-
ager duties at the office of Flussbad Berlin. 
Among many other things, Kai is responsible 
for supervising the testing of the gravel filter 
on the “Hans-Wilhelm”.

close cooperation with that association to get 
the barge ready for its special new use.

The barge was examined in the dry dock 
of the Hegemann shipyard in Berlin-Spandau. 
It was then stripped of any rotten wood planks 
and old silt build-up, plus the entire bottom of 
the ship’s bow and stern were replaced. After 
getting a splash of fresh paint, the ship’s hull 
was brought to the Historischer Hafen, where 
the installation of the test filter is currently un-
derway.

The test filter in the barge
The three holds of the “Hans-Wilhelm” 

have a surface of approximately 55 m2 each 
and serve as structural hulls for the filter sys-
tem. The filter foresees three fixed-bed filters, 
each with a capacity of approximately 24 m3, 
the lower half of which will consist of a gran-
ular layer through which the Spree water will 
flow and be cleaned. The three fixed-bed fil-
ters will operate simultaneously so that we can 
achieve different results in a short period of 
time. It will take some time for each individual 
filter to “get going”; indeed, a complex biologi-
cal process will be taking place in each basin, 
and the filters will also have to face the chang-
ing water qualities of the Spree.

Shells are known to perform very well 
as an effective filter, and we are going to test – 
and hopefully prove – this ability in a separate 
“shell reactor” basin.

There will also be a freshwater tank 
holding a volume of roughly 80 m3 and simu-
lating the Flussbad’s planned swimming area. 
In the feasibility study, we showed that the 
water in the entire 835-metre swimming area 
will be replaced once a day with fresh, filtered 
water. In this test tank, our goal is to measure 
and make sure that the filtered Spree water is 
able to constantly maintain the necessary qual-
ity standards and does not fall under the stipu-
lated benchmark values. The configuration will 
have to be adjusted in at least one fixed-bed fil-
ter depending on what kind of results we see in 
this tank.

The technical difference between our 
test filter and the planned filter system lies in 
the fact that we have to pump the water into 

The filter
Our filter consists primarily of water 

plants and gravel of varying granule sizes. Im-
purities are filtered out in the spaces between 
the gravel, while the roots of the water plants 
clean the spaces between the granular materi-
al. This principle has been tried and tested and 
is used successfully all over the world: howev-
er, until now, it has not been used in the mid-
dle of a flowing river. Seeing as the quality of 
the Spree fluctuates significantly — indeed, it 
can be quite poor, especially after heavy rain-
falls and potential sewer overruns — the filter 
must be able to cope with input water of vary-
ing quality yet still always generate water that is 
safe to swim in. This is our greatest challenge. 

Today we are in the process of building 
a prototype test filter that will help us verify 
the findings of the technical feasibility study. 
The engineering firm we selected as part of a 
bidding process, AKUT Umweltschutz Burkard 
und Partner, has been working on the devel-
opment and planning of this test filter system 
together with Pecher und Partner and the Kom-
petenzzentrum Wasser since the end of 2015. 
Professor Heiko Sieker from the engineering 
company known as Ingenieurgesellschaft Prof. 
Dr. Sieker is monitoring the entire process. 

Planning steps
An initial design made in January 2016 

foresaw setting up the test filter in the approx-
imately 100 m2 lock basin located directly at 
the Federal Foreign Office, which today is a de-
commissioned lock for sport boats only. How-
ever we rejected this approach due to incalcu-
lable conditions. Since last spring, we’ve been 
working instead on installing the prototype as 
a floating system in an old barge.

The ship
The roughly 40-metre long, 5-me-

tre wide engineless barge by the name of 
“Hans-Wilhelm” was built in the 1920s and 
belongs to the Berlin-Brandenburgische Schiff-
fahrtsgesellschaft e.V., better known as the 
“Historischer Hafen Berlin” (“Historical Port 
of Berlin“). In May 2016 we began working in 

Our technical feasibility study produced 
a number of estimates with regard to the 

Flussbad’s filter system, and we’ve been working 
for over a year now on a prototype filter built to 

scale in which we can test these estimates.

Cross-section of the test filter including the tanks in the three 
holds (sketch by BÆUCKER SANDERS).
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Welcome on Board
Introducing our test filter  
on the “Hans-Wilhelm” 
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the ship’s hull and then out of the hull after-
wards. Unfortunately, if we cut a hole in the 
ship’s hull for the water to move through, we 
would end up with a shipwreck rather than a 
ship.

The measurements
While the test filter system is in opera-

tion, we will be taking a number of readings in 
both the water and the filter. First we want to 
get a better idea of the current pollution levels 
in the Spree so that we have an initial starting 
value. After each fixed-bed filter, we will meas-
ure the capacity and quality of the filtration. At 
the end of the freshwater tank, we will exam-
ine the quality of the water once again. When 
all of the readings are in, we will publish our 
findings in a format that is as comprehensible 
as possible. A “creative media research group” 
at the HTW Berlin is currently working on a 
study examining how this can be carried out 
most effectively.

Once it’s ready, the “Hans-Wilhelm” his-
torical barge – with its roughly 20 metre-high 
mast, test filter system and overall brand-new 
look – will be moored in the Spree Canal next 
to the ESMT courtyard, where we will simulate 
the actual situation of the water as best as pos-
sible. Our goal is to have all the permits and 
set up the test filter in the project area by au-
tumn 2017 at the latest. By the end of 2018, we 
will have collected sufficient practical readings 
to draw conclusions with regard to the configu-
ration and construction of the large filter in the 
Friedrichsgracht area.
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in the IT industry, he took over project man-
ager duties at the office of Flussbad Berlin. 
Among many other things, Kai is responsible 
for supervising the testing of the gravel filter 
on the “Hans-Wilhelm”.

close cooperation with that association to get 
the barge ready for its special new use.

The barge was examined in the dry dock 
of the Hegemann shipyard in Berlin-Spandau. 
It was then stripped of any rotten wood planks 
and old silt build-up, plus the entire bottom of 
the ship’s bow and stern were replaced. After 
getting a splash of fresh paint, the ship’s hull 
was brought to the Historischer Hafen, where 
the installation of the test filter is currently un-
derway.

The test filter in the barge
The three holds of the “Hans-Wilhelm” 

have a surface of approximately 55 m2 each 
and serve as structural hulls for the filter sys-
tem. The filter foresees three fixed-bed filters, 
each with a capacity of approximately 24 m3, 
the lower half of which will consist of a gran-
ular layer through which the Spree water will 
flow and be cleaned. The three fixed-bed fil-
ters will operate simultaneously so that we can 
achieve different results in a short period of 
time. It will take some time for each individual 
filter to “get going”; indeed, a complex biologi-
cal process will be taking place in each basin, 
and the filters will also have to face the chang-
ing water qualities of the Spree.

Shells are known to perform very well 
as an effective filter, and we are going to test – 
and hopefully prove – this ability in a separate 
“shell reactor” basin.

There will also be a freshwater tank 
holding a volume of roughly 80 m3 and simu-
lating the Flussbad’s planned swimming area. 
In the feasibility study, we showed that the 
water in the entire 835-metre swimming area 
will be replaced once a day with fresh, filtered 
water. In this test tank, our goal is to measure 
and make sure that the filtered Spree water is 
able to constantly maintain the necessary qual-
ity standards and does not fall under the stipu-
lated benchmark values. The configuration will 
have to be adjusted in at least one fixed-bed fil-
ter depending on what kind of results we see in 
this tank.

The technical difference between our 
test filter and the planned filter system lies in 
the fact that we have to pump the water into 

The filter
Our filter consists primarily of water 

plants and gravel of varying granule sizes. Im-
purities are filtered out in the spaces between 
the gravel, while the roots of the water plants 
clean the spaces between the granular materi-
al. This principle has been tried and tested and 
is used successfully all over the world: howev-
er, until now, it has not been used in the mid-
dle of a flowing river. Seeing as the quality of 
the Spree fluctuates significantly — indeed, it 
can be quite poor, especially after heavy rain-
falls and potential sewer overruns — the filter 
must be able to cope with input water of vary-
ing quality yet still always generate water that is 
safe to swim in. This is our greatest challenge. 

Today we are in the process of building 
a prototype test filter that will help us verify 
the findings of the technical feasibility study. 
The engineering firm we selected as part of a 
bidding process, AKUT Umweltschutz Burkard 
und Partner, has been working on the devel-
opment and planning of this test filter system 
together with Pecher und Partner and the Kom-
petenzzentrum Wasser since the end of 2015. 
Professor Heiko Sieker from the engineering 
company known as Ingenieurgesellschaft Prof. 
Dr. Sieker is monitoring the entire process. 

Planning steps
An initial design made in January 2016 

foresaw setting up the test filter in the approx-
imately 100 m2 lock basin located directly at 
the Federal Foreign Office, which today is a de-
commissioned lock for sport boats only. How-
ever we rejected this approach due to incalcu-
lable conditions. Since last spring, we’ve been 
working instead on installing the prototype as 
a floating system in an old barge.

The ship
The roughly 40-metre long, 5-me-

tre wide engineless barge by the name of 
“Hans-Wilhelm” was built in the 1920s and 
belongs to the Berlin-Brandenburgische Schiff-
fahrtsgesellschaft e.V., better known as the 
“Historischer Hafen Berlin” (“Historical Port 
of Berlin“). In May 2016 we began working in 

Our technical feasibility study produced 
a number of estimates with regard to the 

Flussbad’s filter system, and we’ve been working 
for over a year now on a prototype filter built to 

scale in which we can test these estimates.

Cross-section of the test filter including the tanks in the three 
holds (sketch by BÆUCKER SANDERS).

Integration into Local Water Cycles

Three aerated 
wetlands 

24 m3 each
Fresh water tank

80 m3

Crushed shell filter
10 m3

Aim: to fulfill EU swimming water regulations
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WETPOL 2017 UPDATE JUNE 9, 2017: 
 
by Otto Stein 
Montana State University, USA 
 
The Wetland Pollution Control and Dynamics Symposium, WETPOL 2017, will be held at 
the Big Sky Resort near Bozeman Montana, USA August 21-25, 2017. Over 170 extended 
abstracts were reviewed by the Scientific Committee and 108 have been selected for oral 
presentation within several blocks of three parallel sessions over 3 days. Approximately 50 
abstracts will be presented in poster form in two focused poster sessions including an 
extended “open house” with libations and hors d'oeuvres on Tuesday evening. In addition to 
several main keynote presentations putting a local twist on topics of international interest, 
nine of the oral presentations have been selected for “mini-keynote presentations” to 
highlight several key scientific themes of the conference.  Registrants can select from one of 
four Thursday tours to regional treatment, restored and/or natural wetlands and sample the 
local scenery and culture. A pre-conference workshop focused on design of wetlands for 
municipal wastewater treatment will be conducted by four of our specialist group members, 
Christopher Allen, Carlos Arias, Pascal Molle and Scott Wallace. The goal of the workshop 
is to inform regional engineers and regulators about Treatment Wetland technology in an 
effort to increase their usage.   
 
Registration for both the symposium and workshop is available at the website 
www.wetpol.org.  In addition the website offers options for lodging and transportation (use 
the form to let us know when you are coming and we will help you get to where you need to 
go), help and advice on obtaining US visas (don’t forget!), options for a few preconference 
tours and how to explore Montana and Yellowstone County on your own. Check the website 
often as it is frequently updated as the program becomes more refined. 
 
On behalf of the organizing and local committees, 
 
Otto Stein, WETPOL 2017 Chair 
 
 

 
 
  



Extreme climates
u Most treatment wetland design guidance is 

based on experience in temperate climates
u Even within Europe, climate varies greatly 
u Design parameters cannot be extrapolated 

outside the climate conditions in which they were 
produced

u Distinct need for experience in non-temperate 
climates (cold, hot, arid, tropical) 
Alexandros Stefanakis (Tuesday) 
Ganbataar Khurelbataar (Tuesday) 
Remi Lombard Latune (2:10 pm)
Audrey Hiscock (2:30 pm)
Shayla Woodhouse (2:50 pm)

Mongolia (G. Khurelbataar)

Mayotte (R. Lombard Latune)

Oman (A. Stefanakis)



Electroactive Bacteria in Wetlands

u Using the interaction between plants, 
electroactive bacteria and wastewater 
to improve treatment performance or 
generate electricity 

u Real-time water quality assessment 
with constructed wetland microbial 
fuel cells
u Marco Hartl (Tuesday)

u Application and performance of bio-
electrochemical technology merged 
with treatment wetland technology
u Carlos Ramierez-Vargas (4:50pm)
u Yaquian Zhao (5:10pm)
u Carlos Arias (5:30pm)

www.fwi.co.uk



Microbiology
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u Biofilm influences all aspects of treatment
u Hydrology
u Source and sink of pollutants (Ana Galvão Tuesday)
u Integral part of the rhizosphere

u Stigma of the “black box” still exists
u Current and future efforts aim to better 

understand microbiological aspects
u Function (who does what, and when?)
u Dynamics (growth and decay; different time scales)
u Selection of specific populations (ANAMMOX, etc.)
u Response to external factors (operational or inherent)



Antibiotic Resistance
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u What are the effects of micropollutants 
on microbial communities?

u Microbial response to antibiotics
Yunv Dai (Tuesday)

u Antibiotic resistant bacteria, gene transfer
Hua Li (Tuesday)
Xiaomeng Zhang (Tuesday)

u Nanoparticles
Gijs du Laing (Tuesday)

u Chemical analysis alone is not enough to 
fully understand the effects treated 
wastewater has on the environment.



u Over 99.9% of the toxic effects of 
wastewater are caused by unknown 
chemicals in a sample. 

u Bioanalytical tools can be used to 
target specific mechanisms of 
toxicity and quantify the effects of all 
chemicals acting together in a water 
sample, even when concentrations of 
individual chemicals are below the 
limit of detection.
Diederik Rousseau (2:10)

Ecotoxicity of treated wastewater



Ecotoxicity of treated wastewater

Unpublished data removed

u Intensified wetlands perform better than the conventional WWTP

u Can ecotoxicology be used be used to inform design?



From uncontrolled to intensive monitoring

u Online sensors and robust monitoring tools
u Clogging (excess biofilm)
u Hydraulic problems (ponding)
u Water quality
u Mechanical components (pumps, etc.)

u Remote operational control
u Efforts towards long-term data collection 

on full-scale systems



Database with user-friendly interface
u Type of filter
u Number of stages
u Type of wastewater
u Discharge requirements
u Altitude
u Geographical location
u Water quality 
u Flow

From uncontrolled to intensive monitoring



Instant Reporting
u Individual stage or total system
u Concentration or load
u Individual or groups 

of systems
u Scatter plots 
u Box plots

From uncontrolled to intensive monitoring

Entry / uploading of new data by local water districts



u New German guideline
u Revision process started 

in January 2014
u Multiple public hearings 

have been held in 
2016/2017

u Reviewed by international 
experts 

u Expected publication date
November 2017
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Mainstreaming Wetland Technology



Mainstreaming Wetland Technology
u French VF wetlands (1st and 2nd stage) for separated sewer
u HF and VF aerated wetlands
u Two-stage VF wetlands

& combined sewer
u Wetlands for treating seasonal flows
u Wetlands for graywater treatment



u First open-access textbook on 
treatment wetlands

u Publish date: 15 September 2017
u Target audience: undergraduate 

students
u Removal processes, design, and 

operation of main wetland types
u HF, VF, French VF, FWS
u jaime.nivala@ufz.de

Treatment Wetlands is the seventh volume in the Biological Wastewater 
Treatment series, which gives a state-of-the-art presentation of the science 
and technology of sewage treatment. The major variants of wetland systems 
are covered in this volume, namely: (i) horizontal flow wetlands; (ii) vertical flow 
wetlands; (iii) French vertical flow wetlands; (iv) intensified wetlands; (v) free 
water surface wetlands; (vi) other applications of treatment wetlands. The book 
presents in a clear and didactic way the main concepts, working principles, 
expected performance, design criteria, design examples, construction aspects 
and operational guidelines. The book has been written by an international team 
of top experts in the field of treatment wetlands.  

About the series:

This highly acclaimed series comprises seven textbooks – available in print or 
as Open Access ebooks – which provide a state-of-the-art presentation of the 
science and technology of biological wastewater treatment. All volumes of the 
series have been thoroughly used by students, researchers and practitioners in 
developed and developing countries.

Titles in the Biological Wastewater Treatment series:

 Volume 1: Wastewater Characteristics, Treatment and Disposal
 Volume 2: Basic Principles of Wastewater Treatment
 Volume 3: Waste Stabilisation Ponds
 Volume 4: Anaerobic Reactors
	Volume	5:	Activated	Sludge	and	Aerobic	Biofilm	Reactors
 Volume 6: Sludge Treatment and Disposal
 Volume 7: Treatment Wetlands

B
IO

L
O

G
IC

A
L

 W
A

S
T

E
W

A
T

E
R

  
T

R
E

A
T

M
E

N
T

 S
E

R
IE

S
 V

O
L

U
M

E
 7

T
R

E
AT

M
E

N
T

 W
E

T
LA

N
D

S
G

abriela D
otro

TREATMENT 
WETLANDS

iwapublishing.com

 @IWAPublishing

ISBN: 9781780408767 (Paperback)  

ISBN: 9781780408774 (eBook) Gabriela Dotro
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Thank you for your attention!


