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A few observations
North America

Europe

Research & Practice

Research & Practice

u

017 UPDATE JUNE 9, 2017:

iversity, USA

u

predominantly fundamental

u

mix of fundamental and applied

pilot testing & scale-up

u

technology development in
cooperation with small to
medium-sized entities (SMEs)

u

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

u

best practices (DE, AT, FR, DK)

u

industrial applications

Pollution Control and Dynamics Symposium, WETPOL 2017, will be held at
esort near Bozeman Montana, USA August 21-25, 2017. Over 170 extended
reviewed by the Scientific Committee and 108 have been selected for oral
ithin several blocks of three parallel sessions over 3 days. Approximately 50
be presented in poster form in two focused poster sessions including an
n house” with libations and hors d'oeuvres on Tuesday evening. In addition to
eynote presentations putting a local twist on topics of international interest,
ral presentations have been selected for “mini-keynote presentations” to
al key scientific themes of the conference. Registrants can select from one of
tours to regional treatment, restored and/or natural wetlands and sample the
and culture. A pre-conference workshop focused on design of wetlands for
tewater treatment will be conducted by four of our specialist group members,
len, Carlos Arias, Pascal Molle and Scott Wallace. The goal of the workshop
egional engineers and regulators about Treatment Wetland technology in an
se their usage.

u

large-scale water reuse

u

process-based design

u

industrial applications

or both the symposium and workshop is available at the website
rg. In addition the website offers options for lodging and transportation (use
us know when you are coming and we will help you get to where you need to
advice on obtaining US visas (don’t forget!), options for a few preconference
to explore Montana and Yellowstone County on your own. Check the website
equently updated as the program becomes more refined.

e organizing and local committees,

ETPOL 2017 Chair
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Working
together as a
community
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“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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Recent advancements

Process
Understanding
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n house” with libations and hors d'oeuvres on Tuesday evening. In addition to
eynote presentations putting a local twist on topics of international interest,
ral presentations have been selected for “mini-keynote presentations” to
al key scientific themes of the conference. Registrants can select from one of
tours to regional treatment, restored and/or natural wetlands and sample the
and culture. A pre-conference workshop focused on design of wetlands for
tewater treatment will be conducted by four of our specialist group members,
len, Carlos Arias, Pascal Molle and Scott Wallace. The goal of the workshop
egional engineers and regulators about Treatment Wetland technology in an
se their usage.

or both the symposium and workshop is available at the website
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us know when you are coming and we will help you get to where you need to
advice on obtaining US visas (don’t forget!), options for a few preconference
to explore Montana and Yellowstone County on your own. Check the website
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Technology
Adaptations

New
Application
Areas

Integration
into Local
Water Cycles

Future
Perspectives
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Technology
Adaptations

New
Application
Areas

Integration
into Local
Water Cycles

Future
Perspectives

French VF Wetlands

Three parallel cells,
fed alternately

Influent

Raw wastewater

Bar screen

First stage filters

Siphon

Sequential
loading

(20 — 40 mm)

Second stage filters
Two parallel cells,
fed alternately

Siphon

Sequential loading

Flow
measurement
Effluent

French VF Wetlands

Raw wastewater
(screened)
Freeboard ≥ 10 cm
Water retention
50 cm (combined sewer)
20 cm (separate sewer)
Sludge accumulation ≥ 20 cm
Filter layer ≥ 30 cm
Transition layer ≥ 10 cm
Drainage layer ≥ 20 cm

a limitation occurs, it impacts the others and increases the
clogging rate. If clogging is necessary in the French

Process Understanding: Deposit Layer
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Permeability and surface ﬂow

Oxygen transfer

u

Much more than just solids
One of the main impacts of the sludge deposit is th
filtration

u

Prerequisite for good
wastewater onto
the entire gravel surface. As we
operational
hydraulics

u

This “reactive barrier” plays
(because of clogging risk), the use of gravel (2–6
an
important role in
necessary.removal
Due to(N,
theP, high hydraulic conduct
pollutant
gravel, micropollutants)
an even water distribution onto the
metals,

iversity, USA
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system because the hydrodynamics is closely lin
degradation processes.

u

distribution. Its low permeability helps to spre

use sand when feeding the system with raw was

would not be possible without this deposit layer. Sa
Process
dynamics of the
hydraulic
conductivity
(Ks) measured in French
sludge
layer
change over
after (short8 yearsand
of operation
(Molle ) are prese
time
long-term)
still
under
investigation
Table
1. We
observe that Ks of the deposit laye

far the most limiting hydraulic condition. The hy
resistance of a layer does not only depend on its hy
conductivity but also on its depth. By analogy to
law, the effective (saturated) hydraulic conductiv

a limitation occurs, it impacts the others and increases the
clogging rate. If clogging is necessary in the French

system because the hydrodynamics is closely lin
degradation processes.

Process Understanding: Deposit Layer

Permeability and surface ﬂow

u
Oxygen transfer

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

Focus on improved
One of the main impacts
understanding
of howof the sludge deposit is th
distribution. and
Its low
permeability helps to spre
operational
environmental
wastewater onto
the entire
gravel surface. As we
parameters
influence
sludge
use sand
when feeding
the system with raw was
layer
properties
and overall
(because of performance
clogging risk), the use of gravel (2–6
treatment

necessary.
Due to the high hydraulic conduct
u Aggregation
gravel, an even water distribution onto the
u Micro-porosity
would not be possible without this deposit layer. Sa
u Water retention
hydraulic
conductivity (Ks) measured in French
u Organic
matter
fractionation
after
8 years
of operation
(Molle ) are prese
Table
1. We observe that Ks of the deposit laye
u FTIR
far the most limiting hydraulic condition. The hy
u 3D fluorescence
resistance of a layer does not only depend on its hy
u C, N and H stable isotopes
conductivity but also on its depth. By analogy to
law, the effective (saturated) hydraulic conductiv

Process understanding : Phosphorus
u

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

u

Phosphorus removal depends on geochemistry,
alkalinity and pH
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u

Predominant P removal mechanisms
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be presented in poster form in two focused poster sessions including an
n house” with libations and hors d'oeuvres on Tuesday evening. In addition to
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al key scientific themes of the conference. Registrants can select from one of
tours to regional treatment, restored and/or natural wetlands and sample the
and culture. A pre-conference workshop focused on design of wetlands for
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Adsorption
Attachment of phosphate to
charged surface of filter
materials (Fe and Al oxides)

or both the symposium and workshop is available at the website
rg. In addition the website offers options for lodging and transportation (use
us know when you are coming and we will help you get to where you need to
advice on obtaining US visas (don’t forget!), options for a few preconference
to explore Montana and Yellowstone County on your own. Check the website
equently updated as the program becomes more refined.

e organizing and local committees,

ETPOL 2017 Chair

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

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.

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

u
u

Industrial byproducts
Lightweight Aggregates
• Fly ash
• Phoslock (Australia)
Outlet collecting gutter
• Basic oxygen furnace slag • Filtralite-P (Norway)
• Steel slag
• LECA (Scandanavia)

Influence of C, N, solids on P removal dynamics still not well understood
Gravel transition layer

Expensive; use sometimes limited to specific geographical regions
Distribution floor

Distribution pipes
Replacement
of
filter
material
for
adsorption
or precipitation is inevitable
Fig. 4. Pelletized apatite (left) and apatite filter configuration (right) with (1) Feeding, (2) distribution, (3) percolation/treatment and (4)
evacuation shaft
u Potential for re-use of spent filter material as fertilizer?

u

u

5. Design
Potential
P recovery from deposit layer (French VF) Boram Kim (Friday 4:20 pm)

Process understanding : Phosphorus
u

Some large-scale SF wetlands can achieve sustainable
phosphorus removal

u

Low-dose alum addition
for PO4-P removal
(no coagulation)
Geochemical augmentation
increases PO4-P removal rates
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n house” with libations and hors d'oeuvres on Tuesday evening. In addition to
eynote presentations putting a local twist on topics of international interest,
ral presentations have been selected for “mini-keynote presentations” to
al key scientific themes of the conference. Registrants can select from one of
tours to regional treatment, restored and/or natural wetlands and sample the
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u

in wetlands by a factor of 20

u

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

or both the symposium and workshop is available at the website
rg. In addition the website offers options for lodging and transportation (use
us know when you are coming and we will help you get to where you need to
advice on obtaining US visas (don’t forget!), options for a few preconference
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e organizing and local committees,

ETPOL 2017 Chair

u

David Austin (Friday 9:20)
Huie Constructed
Clayton
County,
GA
Florida
Everglades,Wetlands,
South Florida
Water
Management
District

1.1.2.1. Sources and fate of emerging organic contaminants

Micropollutants

EOCs enter the environment through multitude of sources, whose components are depicted in Fig. 1

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

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

Langenreichenbach, Germany

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

Unpublished data removed
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Technology
Adaptations

New
Application
Areas

Integration
into Local
Water Cycles

Future
Perspectives

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: French VF + aeration
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u

Raw wastewater

u

Above: Sludge accumulation

Middle: Unsaturated zone
u Below: Saturated zone with
aeration
u

u

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

u

Evaluation and adaptation in
cooperation with IRSTEA

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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Technology
Adaptations

New
Application
Areas

Integration
into Local
Water Cycles

Future
Perspectives

New application areas : Aquaculture/Biofuel
u

Abu Dhabi, UAE

u

Saltwater biofuel production
integrated with aquaculture and
wetland treatment
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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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z Flexible operation
z Fully SCADA controlled
z Environmentally friendly
sludge
New application areas : Waterworks
operation

u

u
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Water treatment works produces
150 million liters (40 MGD) potable
water per day
2 – 4 million liters (0.5 – 1.0 MGD)
ferric (iron sludge) generated from
the clarifiers
Mineral sludge with seasonally
fluctuating concentrations of algae
and suspended solids
Successful pilot demonstration,
six cells at 20m2 (200 ft2) each

Pollution Control and Dynamics Symposium, WETPOL 2017, will be held at
esort near Bozeman Montana, USA August 21-25, 2017. Over 170 extended
reviewed by the Scientific Committee and 108 have been selected for oral
ithin several blocks of three parallel sessions over 3 days. Approximately 50
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tewater treatment will be conducted by four of our specialist group members,
len, Carlos Arias, Pascal Molle and Scott Wallace. The goal of the workshop
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se their usage.

u

or both the symposium and workshop is available at the website
rg. In addition the website offers options for lodging and transportation (use
us know when you are coming and we will help you get to where you need to
advice on obtaining US visas (don’t forget!), options for a few preconference
to explore Montana and Yellowstone County on your own. Check the website
equently updated as the program becomes more refined.

u

e organizing and local committees,

ETPOL 2017 Chair

Waterworks sludge treatment
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

works sludge treatment
New application areas : Waterworks sludge

for sludge
te for at

u

sing required

dry solids
40%

r alum or

u

OPEX costs

filtrate to

ogy

u

on

ntrolled
friendly

u
u

Full scale system
16 cells, 42,500 m2 (10.5 ac) in total
Water-saving
99% of filtrate returned to water course
Low maintenance
no chemical dosing required;
sludge removal every 10 years;
minimal energy requirements
fully SCADA controlled
Increased biodiversity
wetlands attract wildlife
Carbon management
lower C footprint than mechanical
dewatering
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n house” with libations and hors d'oeuvres on Tuesday evening. In addition to
eynote presentations putting a local twist on topics of international interest,
ral presentations have been selected for “mini-keynote presentations” to
al key scientific themes of the conference. Registrants can select from one of
tours to regional treatment, restored and/or natural wetlands and sample the
and culture. A pre-conference workshop focused on design of wetlands for
tewater treatment will be conducted by four of our specialist group members,
len, Carlos Arias, Pascal Molle and Scott Wallace. The goal of the workshop
egional engineers and regulators about Treatment Wetland technology in an
se their usage.

or both the symposium and workshop is available at the website
rg. In addition the website offers options for lodging and transportation (use
us know when you are coming and we will help you get to where you need to
advice on obtaining US visas (don’t forget!), options for a few preconference
to explore Montana and Yellowstone County on your own. Check the website
equently updated as the program becomes more refined.

e organizing and local committees,

ETPOL 2017 Chair

Technology
Adaptations

New
Application
Areas

Integration
into Local
Water Cycles

Future
Perspectives

Water
Engineer

3

8

Integration into Local Water Cycles
Shifting from silos to integrated systems: the BG Systems approach

NBS-related ecosystem services
Architect

Landscape
Architect

Resources
Climate
Specialist
efficiency

Water quality
Environmental
Engineer

Urban
Planner

u

All aspects of water supply and
treatment systems are
interconnected

u

Paradigm shift from discrete,
one-dimensional projects to
a systematic integration and
assessment of all possible
ecosystem services,
including tangible and nontangible benefits and costs

Air quality

BS SYSTEMS APPROACH

Energy
Planner

Water
Engineer

UHI mitigation

Aesthetics
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NBS-related
Wetland
Ecosystem Services
Ecosystem
Services

Pollution Control and Dynamics Symposium, WETPOL 2017, will be held at
esort near Bozeman Montana, USA August 21-25, 2017. Over 170 extended
reviewed by the Scientific Committee and 108 have been selected for oral
ithin several blocks of three parallel sessions over 3 days. Approximately 50
be presented in poster form in two focused poster sessions including an
n house” with libations and hors d'oeuvres on Tuesday evening. In addition to
eynote presentations putting a local twist on topics of international interest,
ral presentations have been selected for “mini-keynote presentations” to
al key scientific themes of the conference. Registrants can select from one of
tours to regional treatment, restored and/or natural wetlands and sample the
and culture. A pre-conference workshop focused on design of wetlands for
tewater treatment will be conducted by four of our specialist group members,
len, Carlos Arias, Pascal Molle and Scott Wallace. The goal of the workshop
egional engineers and regulators about Treatment Wetland technology in an
se their usage.

Biodiversity

BS SYSTEMS APPROACH

or both the symposium and workshop is available at the website
rg. In addition the website offers options for lodging and transportation (use
us know when you are coming and we will help you get to where you need to
advice on obtaining US visas (don’t forget!), options for a few preconference
to explore Montana and Yellowstone County on your own. Check the website
equently updated as the program becomes more refined.

e organizing and local committees,

Flood mitigation

Noise reduction

Well-being

u

Martin Regelsberger (11:10)

ETPOL 2017 Chair

Bozovic et al. 2017:Blue Green Solutions. A Systems Approach to Sustainable, Resilient
and Cost-Efficient Urban Development. Imperial College; London, UK. 53 pp.

Indirect Potable Reuse
u
u
Huie Wetlands (GA)

u

Declining water levels in underground
aquifers and surface water reservoirs
Rates of extraction exceed the rates of
recharge via rainfall and infiltration
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

Allison Lewis (Tuesday)
Timothy Noack (11:30am; Friday 10:35am)

Pasco County (FL)

Chris Keller (10:40 am; 1:00pm)
Rafael Vázquez-Burney (1:20pm)

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

Flussbad Project, Berlin
u

u

Large-scale urban development
project for the Spree Canal,
located in the heart of historical
Berlin
The Spree Canal has been
largely neglected for over 100
years, is now planned to be a
highlight of city living
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Pollution Control and Dynamics Symposium, WETPOL 2017, will be held at
esort near Bozeman Montana, USA August 21-25, 2017. Over 170 extended
reviewed by the Scientific Committee and 108 have been selected for oral
ithin several blocks of three parallel sessions over 3 days. Approximately 50
be presented in poster form in two focused poster sessions including an
n house” with libations and hors d'oeuvres on Tuesday evening. In addition to
eynote presentations putting a local twist on topics of international interest,
ral presentations have been selected for “mini-keynote presentations” to
al key scientific themes of the conference. Registrants can select from one of
tours to regional treatment, restored and/or natural wetlands and sample the
and culture. A pre-conference workshop focused on design of wetlands for
tewater treatment will be conducted by four of our specialist group members,
len, Carlos Arias, Pascal Molle and Scott Wallace. The goal of the workshop
egional engineers and regulators about Treatment Wetland technology in an
se their usage.

u

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

or both the symposium and workshop is available at the website
rg. In addition the website offers options for lodging and transportation (use
us know when you are coming and we will help you get to where you need to
advice on obtaining US visas (don’t forget!), options for a few preconference
to explore Montana and Yellowstone County on your own. Check the website
equently updated as the program becomes more refined.

e organizing and local committees,

ETPOL 2017 Chair

Visualisation of the swimming area at the Humboldt Forum
cc 2016 realities:united, Berlin | Flussbad Berlin e.V.
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Brussels — Poo
Due to its hi
Brussels is a very hete
perous „Oberstadt“
Although the desire
a hot summer day is
there are no public o
the Belgian capital –
cessively since the 19
open air swimming
create a common ide
founded POOL IS C
ation of public open
draw attention to the
and research the pol
context for this.
Paul Steinbrüc
www.poolisco

Chicago — Urb
Chicago is the
in the United State
amongst the conges
Chicagoland residen
„Windy City“ at the
resulted in a thriving
ple prospered, the lo
traffic and pollution
away and caused fis
the same time, the p
dustrialisation has m
desirable for the com
smells; it hosts minim
The founding
seek to solve a two-f
has created: how ca
in downtown Chicag
community to enjoy
over, how can we d
applied not only in C
rivers around the wo
Brette Bossick
www.urbanriv

Copenhagen —

Final weir (underneath Monbijou Bridge)

Our technical
feasibility study produced
Public
water
a number of estimates with regard to the
access
Flussbad’s filter system, and we’ve been working

Museum Island

for over a year now on a prototype filter built to
scale in which we can test these estimates.
Open stairway at
Lustgarten

Changing rooms,
lockers, toilets
and showers
Humboldt Forum

Swimming
zone

Open stairway at Humboldt Forum

Swimming area

The measurements
While the test filter system is in operation, 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 measThe test filter in the barge
ure the capacity and quality of the filtration. At
The three holds of the “Hans-Wilhelm”
the end of the freshwater tank, we will examhave a surface of approximately 55 m2 each
ine the quality of the water once again. When
and serve as structural hulls for the filter sysall of the readings are in, we will publish our
tem. The filter foresees three fixed-bed filters,
findings in a format that is as comprehensible
each with a capacity of approximately 24 m3,
as possible. A “creative media research group”
the lower half of which will consist of a granat the HTW Berlin is currently working on a
ular layer through which the Spree water will
study examining how this can be carried out
flow and be cleaned. The three fixed-bed filmost effectively.
ters will operate simultaneously so that we can
Once it’s ready, the “Hans-Wilhelm” hisachieve different results in a short period of
torical barge – with its roughly 20 metre-high
time. It will take some time for each individual
mast, test filter system and overall brand-new
filter to “get going”; indeed, a complex biologilook – will be moored in the Spree Canal next
cal process will be taking place in each basin,
to the ESMT courtyard, where we will simulate
and the filters will also haveMühlendammschleuse
to face the changthe actual situation of the water as best as posing water qualities of the Spree.
sible. Our goal is to have all the permits and
Shells are known to perform very well
set up the test filter in the project area by auas an effective filter, and we are going to test –
tumn 2017 at the latest. By the end of 2018, we
and hopefully prove – this ability in a separate
will have collected sufficient practical readings
“shell reactor” basin.
to draw conclusions with regard to the configuThere will also be a freshwater tank
ration andHistorical
construction
of the
large filter in the
holding a volume of roughly 80 m3 and simuport
area
Friedrichsgracht area.
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
Kai Dolata is an architect and co-founding
able to constantly maintain the necessary qualmember of the Flussbad Berlin Association.
ity standards and does not fall under
the stipu-Area
Fischerinsel
He is also a member of the Flussbad executive
lated benchmark values. The configuration will
board. In 2015, after working for many years
have to be adjusted in at least one fixed-bed filin the IT industry, he took over project manter depending on what kind of results we see in
ager duties at the office of Flussbad Berlin.
this tank.
Among many other things, Kai is responsible
The technical difference between our
Renaturised
for supervising the testing
of the gravel river
filter area
test filter and the planned filter system lies in
on the “Hans-Wilhelm”.
the fact that we have to pump the water into

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 development and planning of this test filter system
together with Pecher und Partner and the Kompetenzzentrum Wasser since the end of 2015.
Professor Heiko Sieker from the engineering
company known as Ingenieurgesellschaft Prof.
Dr. Sieker is monitoring the entire process.

Lustgarten

ESMT

Planning steps
An initial design made in January 2016
foresaw setting up the test filter in the approximately 100 m2 lock basin located directly at
the Federal Foreign Office, which today is a decommissioned lock for sport boats only. However we rejected this approach due to incalculable conditions. Since last spring, we’ve been
working instead on installing the prototype as
a floating system in an old barge.

Changing rooms, lockers,

showers, toilettes (optional)

ship.

Integration into Local Water Cycles

Alternative open stairway at
the Staatsratsgebäude

Federal Foreign Office

Treatment
zone

Underwater bypass canal
Weir (1.5 metre difference in water level)

Natural water filter area

Public water
access

Ecological
regeneration
zone

The ship
The roughly 40-metre long, 5-metre wide engineless barge by the name of
“Hans-Wilhelm” was built in the 1920s and
belongs to the Berlin-Brandenburgische Schifffahrtsgesellschaft e.V., better known as the
“Historischer Hafen Berlin” (“Historical Port
of Berlin“). In May 2016 we began working in

Green space
and pedestrian
walkway
Sloping riverside area
(“historical window”)

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

FIXED-BED FILTER 1 — approx. 24 m3

Treatment
wetlands

FIXED-BED FILTER 2 — approx. 24 m3

EQUALISING TANK & CONTROL TECHNOLOGY

FRESH WATER TANK — approx. 80 m3

SHELLS

FIXED-BED FILTER 3 — approx. 24 m3

REACTOR
— approx.
10 m3

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

Swimming area
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Natural water-filter area
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Renaturised river area

Photo: © Philipp Meuser, 2014

tairway

mshöfe

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 underway.

the gravel, while the roots of the water plants
clean the spaces between the granular material. This principle has been tried and tested and
is used successfully all over the world: however, until now, it has not been used in the middle of a flowing river. Seeing as the quality of
the Spree fluctuates significantly — indeed, it
can be quite poor, especially after heavy rainfalls and potential sewer overruns — the filter
must be able to cope with input water of varying quality yet still always generate water that is
safe to swim in. This is our greatest challenge.

technical feasibility study produced
TestaOurnumber
phase
of estimates with regard to the
Flussbad’s filter system, and we’ve been working
for over afor
year now 2018
on a prototype filter built to
planned
scale in which we can test these estimates.

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 underway.

the gravel, while the roots of the water plants
clean the spaces between the granular material. This principle has been tried and tested and
is used successfully all over the world: however, until now, it has not been used in the middle of a flowing river. Seeing as the quality of
the Spree fluctuates significantly — indeed, it
can be quite poor, especially after heavy rainfalls and potential sewer overruns — the filter
must be able to cope with input water of varying quality yet still always generate water that is
safe to swim in. This is our greatest challenge.

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 system. The filter foresees three fixed-bed filters,
each with a capacity of approximately 24 m3,
the lower half of which will consist of a granular layer through which the Spree water will
flow and be cleaned. The three fixed-bed filters 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 biological process will be taking place in each basin,
and the filters will also have to face the changing 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 simulating 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 quality standards and does not fall under the stipulated benchmark values. The configuration will
have to be adjusted in at least one fixed-bed filter 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

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 development and planning of this test filter system
together with Pecher und Partner and the Kompetenzzentrum 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 approximately 100 m2 lock basin located directly at
the Federal Foreign Office, which today is a decommissioned lock for sport boats only. However we rejected this approach due to incalculable conditions. Since last spring, we’ve been
working instead on installing the prototype as
a floating system in an old barge.

ship.
The measurements
While the test filter system is in operation, 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 measure the capacity and quality of the filtration. At
the end of the freshwater tank, we will examine 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” historical 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 possible. Our goal is to have all the permits and
set up the test filter in the project area by autumn 2017 at the latest. By the end of 2018, we
will have collected sufficient practical readings
to draw conclusions with regard to the configuration and construction of the large filter in the
Friedrichsgracht area.

The ship
The roughly 40-metre long, 5-metre wide engineless barge by the name of
“Hans-Wilhelm” was built in the 1920s and
belongs to the Berlin-Brandenburgische Schifffahrtsgesellschaft e.V., better known as the
“Historischer Hafen Berlin” (“Historical Port
of Berlin“). In May 2016 we began working in

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 manager 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”.

EQUALISING TANK & CONTROL TECHNOLOGY
FIXED-BED FILTER 1 — approx. 24 m3

FIXED-BED FILTER 2 — approx. 24 m3

FRESH WATER TANK — approx. 80 m3

SHELLS

FIXED-BED FILTER 3 — approx. 24 m3

REACTOR
— approx.
10 m3

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

Integration into Local Water Cycles

Flussbad Project, Berlin
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.

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 underway.

the gravel, while the roots of the water plants
clean the spaces between the granular material. This principle has been tried and tested and
is used successfully all over the world: however, until now, it has not been used in the middle of a flowing river. Seeing as the quality of
the Spree fluctuates significantly — indeed, it
can be quite poor, especially after heavy rainfalls and potential sewer overruns — the filter
must be able to cope with input water of varying quality yet still always generate water that is
safe to swim in. This is our greatest challenge.

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 system. The filter foresees three fixed-bed filters,
each with a capacity of approximately 24 m3,
the lower half of which will consist of a granular layer through which the Spree water will
flow and be cleaned. The three fixed-bed filters 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 biological process will be taking place in each basin,
and the filters will also have to face the changing 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 simulating 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 quality standards and does not fall under the stipulated benchmark values. The configuration will
have to be adjusted in at least one fixed-bed filter 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

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 development and planning of this test filter system
together with Pecher und Partner and the Kompetenzzentrum Wasser since the end of 2015.
Professor Heiko Sieker from the engineering
company known as Ingenieurgesellschaft Prof.
Dr. Sieker is monitoring the entire process.

Aim: to fulfill EU swimming water regulations
Planning steps
An initial design made in January 2016
foresaw setting up the test filter in the approximately 100 m2 lock basin located directly at
the Federal Foreign Office, which today is a decommissioned lock for sport boats only. However we rejected this approach due to incalculable conditions. Since last spring, we’ve been
working instead on installing the prototype as
a floating system in an old barge.

ship.
The measurements
While the test filter system is in operation, 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 measure the capacity and quality of the filtration. At
the end of the freshwater tank, we will examine 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” historical 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 possible. Our goal is to have all the permits and
set up the test filter in the project area by autumn 2017 at the latest. By the end of 2018, we
will have collected sufficient practical readings
to draw conclusions with regard to the configuration and construction of the large filter in the
Friedrichsgracht area.

Integration into Local Water Cycles

Three aerated
wetlands
24 m3 each

Crushed shell filter
10 m3

The ship
The roughly 40-metre long, 5-metre wide engineless barge by the name of
“Hans-Wilhelm” was built in the 1920s and
belongs to the Berlin-Brandenburgische Schifffahrtsgesellschaft e.V., better known as the
“Historischer Hafen Berlin” (“Historical Port
of Berlin“). In May 2016 we began working in

Fresh water tank
80 m3

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 manager 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”.

EQUALISING TANK & CONTROL TECHNOLOGY
FIXED-BED FILTER 1 — approx. 24 m3

FIXED-BED FILTER 2 — approx. 24 m3

FRESH WATER TANK — approx. 80 m3

SHELLS

FIXED-BED FILTER 3 — approx. 24 m3

REACTOR
— approx.
10 m3

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

22

W EL COM E ON BOA R D

OL 2017 UPDATE JUNE 9, 2017:

Process
Understanding

tein

ate University, USA

and Pollution Control and Dynamics Symposium, WETPOL 2017, will be held at
Sky Resort near Bozeman Montana, USA August 21-25, 2017. Over 170 extended
were reviewed by the Scientific Committee and 108 have been selected for oral
on within several blocks of three parallel sessions over 3 days. Approximately 50
will be presented in poster form in two focused poster sessions including an
“open house” with libations and hors d'oeuvres on Tuesday evening. In addition to
main keynote presentations putting a local twist on topics of international interest,
the oral presentations have been selected for “mini-keynote presentations” to
several key scientific themes of the conference. Registrants can select from one of
rsday tours to regional treatment, restored and/or natural wetlands and sample the
nery and culture. A pre-conference workshop focused on design of wetlands for
l wastewater treatment will be conducted by four of our specialist group members,
her Allen, Carlos Arias, Pascal Molle and Scott Wallace. The goal of the workshop
rm regional engineers and regulators about Treatment Wetland technology in an
ncrease their usage.

on for both the symposium and workshop is available at the website
pol.org. In addition the website offers options for lodging and transportation (use
to let us know when you are coming and we will help you get to where you need to
and advice on obtaining US visas (don’t forget!), options for a few preconference
how to explore Montana and Yellowstone County on your own. Check the website
t is frequently updated as the program becomes more refined.

f of the organizing and local committees,

n, WETPOL 2017 Chair

Technology
Adaptations

New
Application
Areas

Integration
into Local
Water Cycles

Future
Perspectives

Extreme climates
Mongolia (G. Khurelbataar)

Mayotte (R. Lombard Latune)

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)

Oman (A. Stefanakis)

Electroactive Bacteria in Wetlands
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

u Marco

u

Hartl (Tuesday)

Application and performance of bioelectrochemical 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
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on within several blocks of three parallel sessions over 3 days. Approximately 50
will be presented in poster form in two focused poster sessions including an
“open house” with libations and hors d'oeuvres on Tuesday evening. In addition to
main keynote presentations putting a local twist on topics of international interest,
the oral presentations have been selected for “mini-keynote presentations” to
several key scientific themes of the conference. Registrants can select from one of
rsday tours to regional treatment, restored and/or natural wetlands and sample the
nery and culture. A pre-conference workshop focused on design of wetlands for
l wastewater treatment will be conducted by four of our specialist group members,
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rm regional engineers and regulators about Treatment Wetland technology in an
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pol.org. In addition the website offers options for lodging and transportation (use
to let us know when you are coming and we will help you get to where you need to
and advice on obtaining US visas (don’t forget!), options for a few preconference
how to explore Montana and Yellowstone County on your own. Check the website
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Microbiology
u

Biofilm influences all aspects of treatment
u Hydrology
u Source

and sink of pollutants (Ana Galvão Tuesday)

u Integral

part of the rhizosphere

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

u Function

(who does what, and when?)

u Dynamics
u Selection

(growth and decay; different time scales)

of specific populations (ANAMMOX, etc.)
u Response to external factors (operational or inherent)

Antibiotic Resistance
What are the effects of micropollutants
on microbial communities?
u Microbial response to antibiotics
u

Yunv Dai (Tuesday)
u

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

u

Nanoparticles
Gijs du Laing (Tuesday)

u

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

Ecotoxicity of treated wastewater
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

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
u Hydraulic
u Water

(excess biofilm)
problems (ponding)

quality

u Mechanical

components (pumps, etc.)

u

Remote operational control

u

Efforts towards long-term data collection
on full-scale systems

From uncontrolled to intensive monitoring
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

Entry / uploading of new data by local water districts

Mainstreaming Wetland Technology
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u
u
u

u
u

New German guideline
Revision process started
in January 2014
Multiple public hearings
have been held in
2016/2017
Reviewed by international
experts
Expected publication date
November 2017

Mainstreaming Wetland Technology
u

French VF wetlands (1st and 2nd stage) for separated sewer & combined sewer

u

HF and VF aerated wetlands

u

Wetlands for treating seasonal flows

u

Two-stage VF wetlands

u

Wetlands for graywater treatment

Mainstreaming Wetland Technology
BIOLOGICAL WASTEWATER
TREATMENT SERIE S VOLUME 7

B I O L O G I C A L WA S T E WAT E R T R E AT M E N T S E R I E S

VOLUME 7

TREATMENT WETLANDS

TREATMENT
WETLANDS

Gabriela Dotro

Gabriela Dotro
Günter Langergraber
Pascal Molle
Jaime Nivala
Jaume Puigagut
Otto Stein
Gabriela Dotro
Marcos
von Sperling

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

Thank you for your attention!

