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The Ways of Water

Our Daily Water: Fascinating Element and Eternal Cycle was the title of 
the third Hansgrohe Water Symposium, held on 7 and 8 October 2010 
at the company’s headquarters in Schiltach in the Black Forest. Many 
distinguished experts on water helped to understand the signifi cance of 
water’s various cycles in both nature and our technological world. Experts 
also took a critical look at how industry and society treat this valuable 
resource. Th is book documents the lectures, events and workshops held 
during the symposium, making the results of the conference available to 
a wider audience.
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4 – WORDS  OF  WELCOME

Johann Wolfgang von Goethe wrote in Faust: »Without water is no weal«. Th ere is no doubt 
about this – water refreshes and cleanses, helps us relax, creates a sense of well-being, ensures life 
and survival, is an important economic factor, and an important part of our cultures. It plays a 
central role in many of our myths and is an essential element in various religious rituals. Indeed, 
water is much more than just a commodity. While other everyday consumer goods may come 
and go, water, our most precious resource, accompanies us throughout our daily lives in many 
diff erent forms, yet it still holds many mysteries for laypeople and scientists alike. 

Although, or perhaps precisely because water is something we take for granted, we still know 
very little about this elixir of life. Th is is also one of the reasons we at Hansgrohe consider it one 
of our responsibilities to raise public awareness of the preciousness and wide-ranging signifi -
cance of this resource, so scarce in so many places. Th e Hansgrohe Water Symposium, which 
took place in 2010 for the third time, plays a very important role in this regard. 

One of the most important aims of our conference was to make clear that water needs our atten-
tion. We invited experts from very diff erent disciplines – from chemists and water diviners to 
an internationally renowned environmental politician and a science journalist – to spotlight the 
element of water from very diverse perspectives. Only in this kind of intensifi ed debate can we 
forge a new understanding of the importance of water, our elixir of life. Th is helps us discover 
and give water the respect it deserves, especially in view of the many pressing issues surround-
ing this life-giving element which challenge people in all corners of the globe today. We believe 
it was of utmost importance not to dwell on problems alone during the symposium, but to 
concentrate on and discuss new approaches and potential solutions. 

For a long time, one of our main concerns as a leading manufacturer in the bathroom and san-
itation industry has been to develop methods and technologies for using water more sensibly 
and in a more sustainable manner, both environmentally and economically. Our commitment 
shows the passion we have felt for decades about the element of water, which here in the Black 
Forest gurgles and fl ows at every turn. We work with water scrupulously every day. Our pas-
sion for water is the driving force behind our continuous quest for new, advanced solutions. It 
is also why an essential part of our company policy and quality assurance is to treat water in a 
conscious and responsible way. 

Words of welcome
s i e g f r i e d  g ä n s s l e n  &  k l au s  g r o h e
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Our Daily Water: Fascinating Element and Eternal Cycle was the title of the third Hansgrohe 
Water Symposium, held on 7 and 8 October 2010 at our company’s headquarters in Schiltach 
in the Black Forest. Many distinguished experts on water helped us to understand the signifi -
cance of water’s various cycles in both nature and our technological world. Experts also took a 
critical look at how industry and society treat this valuable resource. Th is book documents the 
lectures, events and workshops held during the symposium, making the results of the confer-
ence available to a wider audience. 

We would like to take this opportunity to express our thanks to all those who have contribut-
ed to the success of the Hansgrohe Water Symposium and helped to make this book possible. 
We invite you to accompany us on this voyage to discover the ways of water and hope you will 
fi nd this book a stimulating and enjoyable read! 

Siegfried Gänßlen    Klaus Grohe
Chairman of the Management Board  Chairman of the Supervisory Board
Hansgrohe AG    Hansgrohe AG
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Th e third Hansgrohe Water Symposium was held on 7 and 8 October 2010 at the Hansgrohe 
Aquademie Event Center in Schiltach. Th e title was Our Daily Water: Fascinating Element 
and Eternal Cycle. Th is year’s event focussed on water cycles in nature and the technological 
world and how these cycles aff ect our daily lives. At the invitation of the Hansgrohe Group, 
eleven distinguished experts talked to a packed auditorium about water and the environment 
to discuss how humans interfere with the nature of water and its cycles, and the consequences 
this has on their functioning.

All experts on the panel agreed that water as the »cycle of life« is of central importance to 
human existence. Th ey concluded that this makes it ever more vital that we address the many 
dangers threatening this elixir of life as a result of human interference with water cycles. 

The Hansgrohe Water Symposium

Please visit www.hansgrohe.com/watersymposium for more information on the three Hansgrohe Water Symposia to date. 
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One of the main challenges our society faces in the twenty-fi rst century is the responsible and 
sustainable use of water and the conservation of this valuable natural resource. 

Our special interest behind awarding the 2010 Hansgrohe Prize was to raise public aware-
ness of these issues. At the closing of the Water Symposium, Klaus Grohe and Professor Klaus 
Töpfer presented the award to journalists Dr. Max Rauner and Dr. Dirk Asendorpf for their 
dossier In Focus: Water Poverty, which appeared in the ZEIT Wissen science magazine in 
2009. Th e jury found that the article addressed the subject of water scarcity in an outstanding 
manner and encouraged the sustainable use of water resources.

Th e two-day event highlighted water’s fascination. Contributing factors were four workshops 
which allowed participants to enjoy an interactive experience with water. Th e cultural pro-
gramme, featuring a rich diversity of artists responding to water as the elixir of life, showed 
how varied Th e Ways of Water are indeed in our lives and our environment. 

Raising public awareness of the preciousness of water – Klaus Grohe (left ) and Prof. Klaus Töpfer present 
Dr. Max Rauner (center) with the Hansgrohe Award 2010 for Journalists.
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Prof. Dr. Klaus Töpfer

Prof. Dr. Klaus Töpfer, formerly Germany’s Minister 
of the Environment, was Executive Director of the 
United Nations Environment Programme, and 
Under-Secretary-General of the United Nations 
in Nairobi, Kenya, from 1998 to 2006. He is 
currently a professor of environmental studies 
and sustainable development at Tongji University 
in Shanghai and is a founding director of the In-
stitute for Advanced Sustainability Studies (IASS). 
He held the post of Minister for the Environment 
and Health in the German state of Rhineland-
Palatinate from 1985 to 1987. Chancellor Helmut 
Kohl appointed him Germany’s Minister of the 
Environment, Nature Conservation and Nuclear 
Safety in 1987, an offi  ce he held until 1994.  

Dr. Iris Zink

Dr. Iris Zink is a physicist and science journal-
ist. She is the author and producer of TV science 
shows such as Abenteuer Forschung, Faszination 
Universum and Terra X: Faszination Erde. 
Dr. Iris Zink’s work is driven by the desire to 
make scientifi c topics accessible to a wide 
audience and complex issues easily under-
standable. Her focus is on astronomy, geology 
and nature as well as on travel and environ-
mental issues. 
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Jörg Schauberger

Jörg Schauberger studied natural sciences (Mag. 
rer. nat.) and is the director of the PKS Institute 
in Bad Ischl, Austria. Th e PKS (Pythagoras 
Kepler School) was founded in 1970 by his 
father, the physicist and environmental activist, 
Walter Schauberger, who was a graduate engi-
neer. He in turn based his research on his own 
father’s prophetic observations and discoveries. 
His father was Viktor Schauberger, the legen-
dary naturalist and a pioneer in modern water 
research.

Prof. Dr. Peter Comba

Prof. Dr. Peter Comba studied at the Swiss 
Federal Institute of Technology in Zurich and 
has held academic positions in Switzerland and 
Australia. He has been a professor of inorganic 
chemistry at Heidelberg University since 1992, 
and he is a member of the Interdisciplinary 
Center of Scientifi c Computing and the direc-
tor of the Inter national Wissenschaft sforum (a 
center for scientifi c scholarly exchange) at the 
same university. 



Dr.-Ing. Harald Hiessl

Dr.-Ing. Harald Hiessl studied hydrology and 
mathematics at Freiburg University and water 
management/engineering at Karlsruhe Univer-
sity. From 1980 to 1985, he was at the Institut 
für Hydrologie und Wasserwirtschaft , Karlsruhe 
University. In 1985, he earned his doctoral degree 
in the civil engineering and surveying school. 
Aft er spending some time in the United States 
he returned in 1988 to take up a position at the 
Fraunhofer Institute for Systems and Innova-
tion Research (ISI) in Karlsruhe where he was 
the head of the Sustainability and Infrastructure 
Systems Competence Center. Dr. Hiessl has been 
the deputy head of the Fraunhofer Institute for 
Systems and Innovation Research since 2008. 

Dr. Andreas Fath

Dr. Andreas Fath studied chemistry at Heidel-
berg University where he earned his doctoral 
degree in 1996. Upon completion of a DAAD 
research project at the University of Valencia, 
he worked as a scientifi c assistant on the 
development of inorganic pharmaceuticals at 
the University of Vienna. From 1998 to 2000, 
he did research on the development, process 
management and process control of alloy plat-
ing for micro-electroforming at the Institute 
for Microstructure Technology at the Karlsruhe 
Institute of Technology. He has been responsi-
ble for the development of new processes and 
surfaces at Hansgrohe since 2000.
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Otmar Grober

Aft er completing his training as an industrial 
engineer, Otmar Grober worked in plant 
engineering and maintenance. Further training 
in the fi eld of installation management gave him 
the opportunity to work in various locations 
across Western Europe. When Otmar Grober 
took up the position of master river engineer for 
the Austrian state of Styria he started to explore 
new approaches to sustainable fl ood protection. 
He has been carrying out nature-based river 
conservation and rehabilitation projects since 
1989. Th e teachings of Viktor Schauberger, the 
famous water scientist, have been a great infl u-
ence on Grober’s work. In 2001, he received the 
state of Styria’s environmental award. 

Th omas Kipp

Th omas Kipp is a master electrician at a sawmill 
and power plant. As a child he was fascinated by 
how easy it is to transport and move wood on a 
river. Today he operates and supervises several 
hydropower plants on the Kinzig and Schiltach 
rivers, among them one of the Black Forest’s 
largest waterwheels, which can be visited at 
Schiltach’s raft ing museum. Th omas Kipp works 
in an honorary capacity as the spokesperson for 
Lehengericht (a district in Schiltach) and is the 
chairman of the raft ing club in Schiltach.
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Hans-Dieter Schweikardt

Hans-Dieter Schweikardt began working as an 
independent master craft sman in 1974 in his 
parents’ business. He decided to expand the 
business in 1985 to include work with environ-
mentally compatible building material. Th is 
led him to water divining in 1987, and in 1991, 
he sold off  the traditional craft  business and 
became a full-time consultant for geobiology 
and building biology. He has been on the board 
of the Rutengänger-Verein Süd e. V. (non-profi t 
association of water diviners) since 1994.

Markus Wöhrle

Markus Wöhrle is the head of Hansgrohe’s water 
spray research team in Schiltach. He is a 
graduate engineer in environmental engineering 
and process technology and has had more than 
10 years of intensive experience experimenting 
with water spray, studying the way it works and 
its eff ects. Markus Wöhrle set up the water spray 
research laboratory at Hansgrohe. 
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Dr. Steff en Schweikardt

Dr. Steff en Schweikardt completed his studies 
with a degree from the school for geology and 
biological sciences at the Institute of Geology 
and Palaeontology, Stuttgart University. He 
earned his doctorate in 2008 at the same uni-
versity. Since 2004, he has been working for the 
Delphin Gesellschaft  für Geo- und Baubiologie 
(company for geological and biological con-
struction). In 2008 he set up the company’s de-
partment for hydro and geological construction. 
Dr. Schweikardt has been a water diviner for 
more than 20 years and he is a project manager 
at the Rutengänger-Verein Süd e. V. (non-profi t 
association of water diviners).

Brigitta Klotz

Brigitta Klotz was born in Heilbronn not far 
from its famous »holy, healing well« She studied 
art and biology in Stuttgart and Hamburg and 
is active as a photographer, writer and qigong 
teacher. She has been practising the fl owing 
movements of qigong for over 30 years and is a 
member of the taijiquan and qigong network. 
She travels extensively, preferring destinations 
that take her close to water, from which she 
always returns with a voluminous collection of 
photos. She is artistically and politically 
dedicated to working with this precious, relaxing 
and endangered element of life. 
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John von Düff el

John von Düff el is the son of the translator and 
university lecturer Peter von Düff el. He grew up 
in Londonderry, Ireland, in Vermillion, South 
Dakota, and in Oldenburg in Germany’s Lower 
Saxony.  He studied philosophy and economics, 
and wrote his doctoral dissertation on the theory 
of cognition. Initially he worked as a fi lm and 
theatre critic until he became a playwright and 
dramatic advisor for various German theatres in 
1991. In 1998 he published his fi rst novel, Vom 
Wasser. John von Düff el is an avid swimmer and 
much of his work refl ects his admiration for and 
fascination with various aspects of water. 

Dr. Klaus Lanz

Dr. Klaus Lanz is a journalist and water researcher. 
He studied at Giessen University where he was 
awarded a doctorate in chemistry. He worked 
as an environmental and water researcher from 
1985 to 1988 in the Gray Freshwater Biological 
Institute at the University of Minnesota and the 
Swiss water research institute Eawag. Klaus Lanz 
managed Greenpeace Germany’s water 
campaign from 1988 to 1992. In 1995, he wrote 
Th e Greenpeace Book of Water and founded 
International Water Aff airs, an independent 
institute in Hamburg. Th e focus of his work is 
on interdisciplinary comprehensive analysis and 
communication regarding the subject of water. 
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Hubert Braxmaier

In 1991, aft er studying geology at Freiburg Uni-
versity and the Technical University in Berlin, 
Hubert Braxmaier trained to become a photo-
grapher. He has been working as a freelance 
photographer since 1994. Braxmaier documen-
ted the Hansgrohe symposiums in 2008, 2009 
and 2010. His Surf photo series, a collection of 
photographs taken in Brittany, was exhibited in 
Schiltach in 2010. 

Tim Ströble / Felix Borel

Tim Ströble (photograph) and Felix Borel are 
trained classical musicians. Tim Ströble is the 
principal cellist of the Wurttemberg Philhar-
monic Orchestra, while Felix Borel, a violinist, 
is a member of the SWR Orchestra in Baden-
Baden and Freiburg. Using the name 842 
(8 strings, 4 hands, 2 friends), the duo under-
takes musical tours exploring a variety of 
countries, cultures and styles. 
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Michael Bradke

Music has been an integral part of Michael 
Bradke’s life since his childhood. He studied 
musical science, ethnology, pedagogy, percus-
sion, double bass and singing in Cologne and 
Duisburg. In addition to his many appearances 
as a musician, he has spent several years as a 
musical cultural educator and sound sculptor. 
In 1987, he opened his MobileMusicMuseum in 
Düsseldorf, which has been on tour worldwide 
since 1992. Bradke considers it a great honour 
to have performed at a children’s festival held by 
the president of Germany and to have received 
Germany’s Children’s Culture Award in 2000. 

SwabianBrass

Th e members of this brass quintet are Th omas 
Michelfeit, Anton Müller, Sebastian B. M. 
Patzelt, Meinrad Löffl  er and Bernd Kromer. Th e 
musicians also enjoy calling themselves »a Swa-
bian heap of metal« and their repertoire includes 
virtually every musical style in existence. Th eir 
programme, Schwabissimo, is brilliant, full of 
ideas and surprises. At the third Hansgrohe 
Water Symposium they performed a musical 
mixture of their own composition, refl ecting 
various aspects of water.



















»How does water affect our lives?« The speakers, Professor 
Dr. Klaus Töpfer, Dr. Iris Zink, Professor Dr. Peter Comba and 
Jörg Schauberger approached this fundamental question from 
very different points of view. Their talks made it clear that 
water is of crucial importance for life on Earth, but that it is 
frequently misused and unfairly distributed. They appealed 
to politicians and public alike to devote more attention to this 
threatened element.

C H A P T E R  1

Knowledge
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I would like to thank you very much for inviting me to speak on the subject of water 
and our throwaway society. For eight years I was responsible at the United Nations for 
environ ment issues, and time and time again I had to point out that the United Nations 
has headquarters in a number of locations. It is well known that the UN is based in New 
York as well as Geneva. Some people even know there are headquarters in Vienna. But in 
Nairobi, in Kenya? A diff erent world indeed – one where we need to take a new perspec-
tive on things. At the fi rst UN conference on environment, in Stockholm in 1972, Indira 
Gandhi said: »Poverty is the most dangerous and poisoning element in this world.’« And 
Nairobi is the city with the biggest slum in Africa.

Let us have no illusions. By 2050 there will be nine billion people living on the planet, one 
of the few forecasts we can take as accurate. Most of the people who will be giving birth 
to the children of the 2040s and 2050s are already alive today. When I was born 72 years 
ago there were 2.7 billion people on the planet; today there are close to seven billion. Th e 
additional billions are not evenly distributed across the planet. Th e population will rise in 
two regions of the world – in Africa and on the Indian subcontinent. China in contrast, 
because of its one-child policy, has a stable and, in some places, falling population. Here 
in the West the population is declining.

A more equitable distribution of resources
To fully appreciate the disparate nature of the world we live in, we have to consider how 
the southern hemisphere and the highly, if not overdeveloped part of the world, see 
things diff erently. In the southern hemisphere, the concept of a »demographic set of 

The water cycle and our consumer society
p r o f.  d r .  k l au s  t ö p f e r

Because of his former post as Germany’s minister for the environment and his 
experience as a high-ranking UN representative for environmental issues, Professor 
Klaus Töpfer is often referred to as »Mr. Environment«. Mr. Töpfer has designed 
proposals for dealing with water based on the successful reformation of Germany’s 
recycling system, because one thing is certain: in view of the world’s growing 
population, there is a need for some serious rethinking.
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problems« means: What do we need to do to have fewer children? Here in Europe, we 
see it like this: What do we need to do to have more children? For the southern hemi-
sphere it is a question of how we feed another billion or so people. As the vice-president 
of World Hunger Aid, I know this is not just an abstract fi gure, but concerns real 
human destinies. Food policy for those in the North means: What can we do to stop our 
children from getting too fat? We spend more on slimming products and dieting than 
would be needed to create a future world without hunger. 

Th is is our starting point – a world that is out of balance. Th is must change, because a 
peaceful world isn’t achievable when such diff erences persist. Mohammed Yunus, 
Nobel Peace Prize winner and banker to the poor from Bangladesh, said in his accep-
tance speech: ‘Th e world’s income distribution speaks an eloquent language’, and 
substantiated this with the fact that 40 percent of the world’s population accounts for 
some 94 percent of the world’s income and 60 percent for the remaining six percent. 
Mr. Yunus concluded: »Th at is not a formula for peace«.

Th e challenge we face is how to use our natural resources – whereby I am including 
our own intelligence as a resource – so that development can take place in the southern 
hemisphere without jeopardizing the stability of our environment. As early as 1992, 
in Rio de Janeiro, we agreed there is a right to development. But it is also evident that 
we have reached the limits of growth. It’s easy for us to say this, but in Africa’s slums 
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these words have a diff erent ring if they mean that the North has used up the world’s 
resources to the extent that stability is threatened and therefore does not want the South 
to develop. Th e message becomes: »You have to see that you can run quickly.« Th is is 
comprehensible. Th is disparity also determines global climate negotiations, where 
we must open up to the southern hemisphere opportunities for development without 
repeating the sins committed on our own path to development. I therefore arrive at 
the question: »How can we best manage the world’s scarce resources?« Th at brings us 
straight to our subject. 

A catchphrase oft en used by the media on World Water Day goes: ‘Th e next wars will 
be over water!’ If that’s true, do we have a preventive disarmament policy for wars over 
water? Does an early warning system exist? Do we know where trouble spots might be? A 
global atlas has in fact been compiled on commonly used river and groundwater systems. 
Worldwide there are more than 250 such commonly used water bodies, trans-border river 
courses, aquifers or lakes. Th e potential for confl ict can be ascertained using this data, 
for instance wherever demand for water is growing as the population increases while the 
amount of usable water remains stable or is even in decline – in decline, by the way, not 
only because of limited sources, but mostly on account of diminishing quality.

Take, for example, Lake Chad in Africa. Surrounded by four countries, the lake has 
become ever smaller in recent years. It’s not only the demise of the Aral Sea that 

A popular politician in Chancellor Helmut Kohl’s cabinet – Klaus Töpfer as Germany’s environment minister.
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serves as the writing on the wall for how not to manage water and rivers. To avert such 
developments we have to sit down together – this is the fi rst disarmament measure to 
avoid future wars over water. Water must increasingly be at the heart of discussions and 
negotiations. 

A plea to restore meandering courses of water
Fortunately, we in Europe have learnt this lesson. An International Commission for 
the Protection of the Rhine has been in existence for 60 years, as well as an agreement 
for the protection of the Rhine. As environment minister for the state of Rhineland-
Palatinate, I had to learn quite a lot about this river, starting with its history. Th e great 
architect and engineer at Karlsruhe University, Johann Gottfried Tulla, had the fasci-
nating idea at the end of the nineteenth century to straighten the Rhine and facilitate 
the passage of ships. Th is work was done, the river was shortened by 60 kilometers, and 
everyone celebrated this achievement. Even today, communities along the Rhine in 
the state of Rhineland-Palatinate have streets named aft er Tulla and monuments in his 
honor. But the old saying, »Penny wise and pound foolish«, is very apposite here. Th e 
river’s meanders and loops are missing, and in their place are Altrheinarme (oxbow 
lakes). Th is may be good for tourism, but we have lost the most important function 
of waterways in this type of landscape, namely that of keeping water on the plain for 
longer and reducing fl ood surges, thus enabling groundwater to accumulate.

Klaus Töpfer in 1994 as Executive Director of UNEP at a press conference with Chancellor Gerhard Schröder.
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Th e states of Baden-Wurttemberg and Rhineland-Palatinate have tried to reinstate 
the river functions that have been lost and have gone in search of retention spaces for 
Rhine water. Of course this was particularly important for the state of North Rhine-
Westphalia, where fl ood waters no longer disperse on a plain, but aff ect cities such as 
Cologne, where a 100-year rain event results in a 200-year fl ood event. North Rhine-
Westphalia therefore demanded greater fl ood containment capacity. I can assure 
you that implementing this plan was not a measure which amused taxpayers. Every 
hectare in question is already being fully utilized – and now, when fl oods occur, 
the authorities want to open the locks and allow the water to fl ood in. Th is is called 
renaturalizing. 

As diffi  cult as it is to set such processes in motion, they are absolutely vital. For example, 
around 75 percent of the water used around the world goes into agricultural production; 
in some countries this fi gure is even higher. But what will happen when food has to be 
grown for nine billion people? Some are pinning their hopes on genetic engineering, 
but I’m not one of them. I believe that in some countries, agricultural production can 
be substantially increased by the intelligent application of the rural population’s skills, 

Th e Aral Sea is still shrinking today – a warning of the consequences of poor management of water and rivers. 
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particularly with regard to how water is used. In many places, irrigation systems are 
still being used that were right for a time when the world’s population was not in the bil-
lions. A key measure in avoiding wars over water is investment in the better use of water 
in agriculture. 

Th is is also vital because of the gradual salinization of farmland. A more effi  cient use of 
water in agriculture is technically possible and is already happening in many areas in 
the form of drip irrigation. Th e maxim remains: »More crop per drop«, more agricul-
tural production per drop of water. Drip irrigation reaches plants with utmost precision. 
Indeed, subsoil drip irrigation is already in place in Israel. Th is method takes water 
directly to the roots through small tubes buried under the soil, increasing yield by 25 
percent per drop of water, so it is all just a question of investment. 

Th ere need be no concerns about wars over water if suffi  cient investment in agriculture 
is made. Th is brings us straight to the question of what we eat. We eat oil and water. 
Energy and water are contained in the food we eat, and that is why what and how we eat 
is crucial. If our eating habits don’t change in a major way, our demand for food by 2050 

Short supplies can make us resourceful – drip irrigation consumes less water.
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is projected to correspond to the demand for 12 billion people, even though we expect 
to have a population of nine billion people by that time. 
In other words, the demand for food is increasing more rapidly than the population. 
What can we do about this? We don’t need to resort to the 100-mile diet, which means 
you eat only food produced within a radius of 100 miles. However, it is important that 
we all look more closely at where food comes from and how it is produced. 

It is important to realize that industrial and economic development fi rst began where 
water was not in short supply. We shouldn’t be surprised that our water technologies are 
not geared to water scarcity. Th e Russian novelist Anton Chekhov once said: »Scarcity 
is the sister of talent«. Where things are not scarce, little thought is given to how to be 
economical with commodities, since there is no price incentive. Scarcity, on the other 
hand, gives rise to refl ection – about technology and also about the way we behave. My 
mother used to say: »In times of need we turn to prayer.« My father said: »Necessity is 
the mother of invention.« Both are textbook reactions to scarcity. 

It’s time for technological change
It’s the same for water. Wherever it is expensive or not readily available, totally 
diff erent technologies are used. Take aircraft  toilets, for example. Because of its weight, 
water is expensive and therefore its use is limited – fl ushing the toilet in a plane uses a 

Into the Rhine – as Germany’s environment minister, Klaus Töpfer personally tested the river’s water quality in 1988.
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technology with signifi cantly less water. Our part of the world will also experience tech-
nological changes. I head a small foundation in Ettersburg in Th uringia which examines 
changes in local population structures. We can already see that for small villages with 
declining populations the cost of a system where wastewater fl ows through kilometer-
long pipes to a central sewage treatment plant is prohibitively high. Th is points to decen-
tralization as an answer, because in these cases local solutions are much more economi-
cal. I would go so far as to say that we should rethink our traditional sewage concepts.

On the global level, the picture is completely diff erent. Per capita water consumption for 
people in Shanghai is 200 liters per day, whereas here it is a good 100 liters. One reason 
for this is surely the enormously high level of water consumption for showers. What 
Hansgrohe is off ering is an answer, but it is only one of many. It would be good if China 
were to implement water-saving technologies, even if they are not yet a legal require-
ment. Not yet, but you can be sure they soon will be. Th e view that the Chinese are the 
villains of the piece is wrong. Th ey realized a long time ago that things can’t go on as 
they have in the past. Let’s be honest too. Th e West’s economic boom went forward 
without treatment and fi lter plants – we also made the economy paramount to begin 
with. In the 1960s, Willy Brandt said he wanted to see blue sky over the Ruhr again. In 
the 1960s! It has taken several decades for things to change here.

Th e water sector’s early warning system therefore involves agriculture, possible changes 
in the way we behave, and technological solutions that reach into the home. Th ese have 
made it possible to get down to 100 liters per day or less of water consumption, without 
hygiene and other aspects of our quality of life being compromised. Instead, sensible 
and effi  cient use is made of closed cycle systems.

Wars over water will not be long in coming as long as the world continues to allow itself 
the luxury of treating just 10 to 15 percent of the wastewater created. Th at doesn’t work. 
Our water policy, including that of the United Nations, for too long centered on tap and 
toilet, in other words, supplying the global population with drinking water and toilets. 
We did not focus on integrated water resource management or the integrated use of 
whole catchment areas, because we always assumed there was no shortage of water. But 
this is not the case, and we must approach the tap and toilet issue diff erently – we must 
merge the two into one closed cycle. Th e amounts of water needed will no longer be 
there. But we can make much greater use of the water we do have at our disposal. Th is 
is the crux of the matter – how do we incorporate this third component, multiple water 
use, into international programs? 
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Closed cycle systems – a German export item
One thing is certain. A world with nine billion people will not be able to exist as a 
throwaway society. Waste and sustainability do not go hand in hand. Waste is not just 
solid waste, it’s also fl uid waste, waste in the form of gas, all produced in linear process-
es. It’s easy to say this now, but we politicians have to thank the citizens who protested 
and drew attention to the problems presented by linear processes. We must thank those 
who fi rst opposed waste sites because of the emissions, smells and animal infestation 
they created, and who then fought against waste incinerator plants because nobody 
knew what was coming out of the chimneys. It was protests such as these that fi rst made 
politicians aware that linear models like this are wrong – someone makes a product, 
someone packs it, someone sells it, someone consumes it and fi nally someone is respon-
sible for disposing of it. In the linear model, no manufacturer spares a thought about 
what will happen to a product when it becomes waste. Th e seller is interested at most in 
packaging a product in as orderly a way as possible to keep it hygienic and long-lasting. 

When my mother sent me as a child to the shop to buy a pound of lentils, the shop-
keeper reached for a brown paper bag and tipped in the lentils. Nowadays the lentils 
on the shelf are packed twice. Th is may be good for the shopkeeper, but what about the 
resources used for the packaging and what do we do with the packaging aft erwards? 
If this cycle is closed, if goods come back again aft er use, the manufacturer will start 
thinking about recycling while the product is still in development. 

Legislation at the time gave consumers the right to leave packaging in the shop. Th is 
was not easy, as nobody knew what to do with the returned synthetic materials. We 
didn’t need that many park benches and vine poles made of plastic. Th e solution was to 
create an artifi cial form of scarcity – the idea was to give the used plastics a price. Any-
one able to get 25 euros per ton of plastic will soon think of solutions. Nowadays it is not 
a problem for us to collect and separate used plastics, and we have developed automatic 
systems for doing so. Solutions were found for a scarcity we created ourselves. Th is for 
me is a prime example of cooperation between market and state.

Th ere will never be a market for CO2 if agreed policies don’t create scarcity. A market 
exists only if limits are set; that is why a market for CO2 will not come about solely at 
the initiative of industry. But if the level of CO2 emissions is restricted, then anyone 
wanting to produce more emissions will need to buy from someone else. Th is will deter-
mine a price, and businesses will think about how they can reduce their CO2 emissions 
by using lower carbon technologies and securing an advantage in the market. 
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Germany has turned closed cycle systems into a major export item. China has a circle 
economy, Japan the 3R policy – re-use, reduce, recycle. Water will also go this way. We 
will not promote sustainability as long as wastewater is produced that only creates 
problems rather than providing new opportunities. Th ere will be no prospect of sus-
tainable prosperity for nine billion people in the world if we do not succeed in closing 
cycles. Th is is primarily a question of investment and technology.
 
I am all in favor of setting limits. When we wanted to restrict dioxin emissions from 
incinerator plants in the past, opponents believed incinerator plants could never be 
built in Germany again. We replied that if industry didn’t respect the limits, no more 
new plants could be built. Shortly aft erwards, emissions undercut the limit by a factor 
of ten – to the point where they were barely measurable! Closed cycle systems are not an 
ideological concept, but a necessity. It is the only way we can use the scarcity of natural 
resources to overcome the disparities of this world without destroying nature. A chal-
lenge well worth taking up.

Finally, there is one thing we should never forget. Water has always had a spiritual, 
almost holy, religious signifi cance in all cultures. Th is applies to all regions of the 
world. I make this point quite deliberately because this aspect also informs our behav-
ior. Anyone who polluted water or poisoned wells was always seen as a wrongdoer in 
any society. Th ere is even evidence of this in the older judicial structures of Spain. As 
Saint-Exupéry once put it so well: »If you want to build a ship, don’t drum up people to 
collect wood and don’t assign them tasks and work, but rather teach them to yearn for 
the endless immensity of the sea«. I like this way of putting it. Anyone concerned about 
water must have a degree of feeling for the fact that it is more than just a commodity 
to use and consume. Rather, it is something we must respect, because in our world it 
constitutes both life and nature. 

Th ank you for your attention.
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Two cycles are essential to life on Earth – the carbon cycle and the water cycle. No 
other planet we know of has as much water as Earth does. Two-thirds of the Earth is 
covered with water. Water is ubiquitous; it evaporates as vapor into the atmosphere 
and returns as precipitation. It seeps into the ground where it becomes groundwa-
ter and feeds rivers and streams. Soil moisture is absorbed by plants through their 
roots; their foliage then releases it back into the atmosphere in the form of water 
vapor. Th e water cycle can begin once again. Th e global water cycle is a closed sys-
tem with a constant amount of water, and globally speaking, no water is lost. Th at 
sounds like good news, but unfortunately it’s not quite that simple. Even if water 
does not evaporate from Earth into space or seep into the Earth’s mantle, many of 
our water systems have radically changed in recent years. And although the drink-
ing water situation has generally improved around the globe in the last few years, 
the threat to our water resources continues to grow. Should we use our water or 
should we conserve our water? Th is is a decision we will face again and again. Using 
Africa as an example, I will try to explain the complex correlation between water 
systems and how we use them. 

The Serengeti – endless plains
Our water journey takes us to the heart of Africa, to the Serengeti ecosystem. In the 
Maasai language, Serengeti means »endless plains«, and that is exactly what it is – an 
area the size of North Rhine-Westphalia with nothing but dry grassy plains. As far as 
the eye can see there isn’t a mountain in sight, or a river, and hardly a tree. Yet it is full 
of life, populated by great herds that roam the plains while they graze. It was almost 
exactly 50 years ago that these remote grasslands in Tanzania bordering Kenya were 
brought to public attention. 

To conserve or to use?
d r .  i r i s  z i n k

Africa is a fascinating continent, but in many places access to water is very 
precarious. Based on her experiences in the Serengeti region of Tanzania, 
Dr. Iris Zink describes how conditions could worsen due to climate change and 
population growth. 
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We have Bernhard Grzimek to thank for this. Originally a veterinarian and behavior-
ist, he became director of the Frankfurt zoo in 1945 and later Germany’s most famous 
nature documentary fi lmmaker, starting in the early days of television. Aft er years of 
research in East Africa, Grzimek made Serengeti Shall Not Die, a documentary released 
in 1959. Th is fascinating nature documentary was the fi rst post-war German fi lm to win 
an Oscar. Since then a mythical aura has surrounded the Serengeti, which has come to 
embody the dream of Africa. Grzimek’s images of gigantic animal migrations in Africa 
remain fascinating to this day. Particularly unforgettable is a scene where a great herd 
of wildebeests cross the Mara river and are then attacked by crocodiles. When Grzimek 
went to Tanzania in the mid-1950s to study the migration of wildebeest herds, track-
ing them from an airplane, their numbers had already greatly diminished. He counted 
only 100,000 of them; just a few years earlier their numbers had been far greater. Th e 
survival of wildebeests and zebras depends on their access to seasonal grazing grounds. 
Aft er the rainy season, when the Serengeti grasslands dry up, immense herds move 
from Tanzania toward Kenya. 

Grzimek heard of plans to allow more cattle ranching in the southeastern part of the 
Serengeti National Park where the Ngorongoro crater is located. Th e crater area is a 
rainy season grazing ground important to the survival of many of the park’s animals. 
Th anks to his fi lm and international support, he was able to convince the government 
of Tanzania to give up its plans – and the native Maasai were forced to leave the area 
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It is becoming increasingly diffi  cult in the Serengeti to reconcile nature conservation with the needs of the people. 
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along with their cattle. Grzimek’s eff orts paid off . By the mid-1970s, the wildebeest 
population had recovered, and today it is estimated at 1.2 million.  

Confl icts of interest
Th ere is only one river that supplies the Serengeti with water all the year round, and 
that is the Mara. Th e forests surrounding the river’s headwaters in Kenya have been 
cleared in recent years. Th ese wet mountain forests store water during the rainy season 
and feed the Mara river during the dry months. If these forests disappear, the river 
doesn’t carry enough water in the dry season. Huge wheat and rice farms in Kenya 
pose an additional problem, as they are water-intensive crops needing irrigation. Large 
amounts of water are diverted from the Mara river for the artifi cial irrigation of these 
fi elds, water that the Serengeti badly needs further downstream. Although the region is 
normally quite rich in water, it has been hit by widespread drought in recent years. In 
2009 the Mara river, which has always had water all year long, dried up completely for 
the fi rst time.

The importance of wildebeests
Th e wildebeests are a particularly important factor in the Serengeti’s ecosystem. If the 
Mara river does not supply the region with suffi  cient water to sate the animals’ thirst 

Without herds of wildebeest, there can be no living Serengeti – and without water, no wildebeests.
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Bernhard Grzimek (right) and his son Michael released the documentary Serengeti Shall Not Die in 1959. 

and help grass grow, the future of the Serengeti is at risk. Th e dung of wildebeests is 
vital to the functioning of the Serengeti ecosystem. It fertilizes the vast plains, creating 
the foundation for the survival of all other animals, including elephants and giraff es. 
Should wildebeests disappear, the Serengeti game reserve, with its millions of animals, 
could die and 60 years of nature conservation will have been in vain.

If drought were to cause the wildebeest population to fall below 200,000, there would 
be little chance of saving them. Th is is because so many predators now live in the 
Serengeti, especially lions and hyenas, meaning that the wildebeest population would 
be unable to recover and its numbers would rapidly drop. Th e Serengeti as we know 
it cannot survive without wildebeests, and wildebeests cannot survive without water. 
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Th is is another reason why it so important to protect the Mara river from an excessive 
withdrawal of water.

The human factor
Unfortunately, the growing human population in areas bordering the Serengeti needs 
increasing amounts of water for daily use and the cultivation of food. How can nature 
conservation become a signifi cant issue for people who must fi rst secure their own daily 
water and food supplies? As important as the conservation of our environment might 
be, it should not be given a higher priority than the human need for food and protec-
tion. Th is poses a dilemma. How can we do both – conserve nature and meet the 

Cattle herds and the cultivation of rice and wheat threaten to dry out the Mara river, a lifeline through the Serengeti.
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human demand for water? It is becoming increasingly clear that the success of any 
nature conservation eff orts depends on whether they provide advantages to the people 
who live near protected areas. If we wish to conserve the waters of the Mara river, we 
will have to off er the people who live there the possibility of earning money from an 
intact nature reserve. Community wildlife management programs attempt to do exactly 
this by developing ecological tourism in smaller regional nature reserves, for instance. 
In these projects, local inhabitants take the responsibility for managing tourism to 
their areas and are able to make a living doing so. It should be made clear to people that 
there are alternatives to the water-intensive cultivation of wheat and rice. Th is approach 
gives people an opportunity to earn their livelihoods without having to withdraw large 
amounts of water from the river. 

Lake Victoria
But we cannot look at the Mara river alone and ignore the rest of the picture. Besides 
aff ecting the local water cycle, changes in the river could have much farther-reaching 
eff ects. Th e Mara feeds into Lake Victoria, a lake the size of Bavaria and the world’s sec-
ond largest freshwater lake. It shares borders with Tanzania, Uganda and Kenya. Lake 
Victoria is at the heart of Africa and one of the continent’s most important reservoirs. 
It is also the source of the river Nile. Th e Nile fl ows out of the lake at Ripon Falls, where 
it begins its long journey to the Mediterranean. Th e drainage basin of the Nile covers 
about 10 percent of the area of Africa and is 10 times as large as Germany. Some 250 
million people are directly dependent on the river’s waters. It is diffi  cult to foresee what 
consequences a change in the amount of water fl owing into Lake Victoria would have 
on it and on the entire catchment area of the Nile. However, we do know that a body of 
water the size of Lake Victoria is very slow to react. Changes today could result in huge 
problems 50 years from now. By then it will be too late to do anything about it, because 
a lake’s system reacts just as slowly to improvements.

The Serengeti shall not die
Th e number of animals now living in the Serengeti is higher than it has ever been in 
the past 100 years. Water levels at Lake Victoria have not yet changed dramatically and 
the source of the Nile is still alive. People still have the chance to take on the long-term 
preservation of this ecosystem in the heart of Africa while also using its waters. Water 
conservation is both nature and wildlife conservation – and an opportunity for the 
people who live in the region. 
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Priceless springs and rivers are the heart of central Africa’s fragile and precious ecosystem. 
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All living organisms are dynamic units in communication with their environment. 
Th ey absorb and convert matter, they absorb and convert energy. Th is metabolism is 
inconceivable without water. Is it possible to create artifi cial life? Th e chemical industry 
today is able to develop highly complex materials which make it possible, for instance, 
to imitate the lotus eff ect, which causes water to bead up and slide off  a surface. Transis-
tors, photocells and other intelligent materials have been manufactured in the tiniest of 
formats. Simple sensors used to determine the concentration of important substances, 
such as heparin and lithium in the body, can also be chemically reproduced. Even self-
organizing molecules have already been developed.

Scientists have successfully synthesized molecules that can duplicate themselves under 
certain conditions, a process known as self-replication. Th is is when a network of interac-
tions causes one molecule and various raw materials to produce a copy of the fi rst. On a 
very modest level, this corresponds to the growth and reproductive processes in living or-
ganisms. Considering these possibilities, could we reproduce a living organism in its en-
tirety? I can put your mind to rest. Even though several individual components have been 
fi gured out to a very modest degree, living organisms on the whole are much too highly 
organized and complex. I don’t think it will be possible to produce artifi cial life within the 
next million years. Even so, we can continue learning from nature in the meantime. 

Life on Earth
Nature took millions of years to create today’s complex systems. Our Earth is around 
4.5 billion years old. Th e oldest fossil evidence of a living organism is 3.8 billion years 
old. Th e fi rst oxygen producers, cyanobacteria, made their appearance about 3.5 million 

Water and life
p r o f.  d r .  p e t e r  c o m b a

What is life? What is a living organism? Living organisms are highly complex, 
highly organized forms of matter. They have their own metabolism, they reproduce, 
and they react to external stimuli. Why and to what extent they depend on water 
for these processes was the subject of Professor Peter Comba’s presentation. 
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years ago. Th ey transformed carbon dioxide and water into oxygen, a process called 
photosynthesis because it requires sunlight as a source of energy. 

Th e oxygen produced in this way was the prerequisite for higher forms of life, for fi sh, 
birds and the fi rst land animals. Th is stage of development lasted another three billion 
years. Living organisms as we know them today did not inhabit our planet until some 
90 million years ago. Humans have existed for four million years. 

The role of water
All life depends on a dynamic equilibrium, and that is why water is so important. 
Living organisms are in a continual state of dynamic transformation. Th ey are con-
nected to the environment by a constant input and output of matter, energy and infor-
mation. To regulate and maintain itself, this metabolism is dependent on the input of 
matter and energy controlled by external stimuli.

In this dynamic equilibrium water is the medium both for the supply and excretion of 
matter. Th at is why all living organisms are made up of 50 to 80 percent water; humans 
are 70 percent water. Could life exist without water? Could another medium assume the 
role water plays in dynamic equilibrium? It is indeed conceivable – it is possible for gas 
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to transport matter. Other solvents also exist such as alcohol or chloroform. But life as 
we know it depends on water. 

Hydrogen was formed within seconds of the creation of the universe about 13.7 billion 
years ago; oxygen and other elements were formed later. Hydrogen and oxygen join to 
form the stable molecule of water. Th is process releases energy and is used for instance 
in fuel cells. A mixture of hydrogen and oxygen is also called detonating gas because 
under certain circumstances these elements can react explosively with each other.
 
We do not know for sure where the huge amounts of water we have on Earth today, 
some 1.75 billion cubic kilometers, came from. One possibility is that it came from 
comets, sometimes described by astronomers as dirty snowballs, hitting the Earth. 
But wouldn’t that mean there would be water on other planets in our solar system 
too? Not quite – certain conditions are needed for a planet to retain water. A planet 
has to be large enough for its gravitational forces to hold an atmosphere, and it has to 

More than 99 percent of the water on Earth’s surface is frozen in glaciers and ice caps.  
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be cool enough to prevent water from evaporating back into space. Th ese conditions 
do not exist on any other plant in our solar system – but there are of course other 
solar systems.

Even today water on Earth is being formed within a continuous cycle. Photosynthesis 
plays an important role in this process. With the help of sunlight, carbon dioxide and 
water are transformed into oxygen and biomass. Inversely, water and carbon dioxide 
are released in their most thermodynamically stable form when organic compounds 
such as wood or methane are burned. 

Only 2.78 percent of water on Earth is freshwater; over 97 percent is saltwater. About 
four-fi ft hs of our freshwater is on or near the surface of the Earth, the rest is inacces-
sibly deep groundwater or locked in soil moisture. More than 99 percent of the water on 
the surface is frozen in glaciers and ice caps. Th e water we see in the form of rain, rivers 
and lakes is only a fraction of the Earth’s freshwater resources. Even our atmosphere 
contains 10 times as much in the form of gas.

The properties of water
Water is a very simple molecule, but it has amazing properties. Th at is because it is 
polar, meaning that the electrons holding the atoms in H2O molecules together are 
not uniformly distributed. Th e oxygen side of the H2O molecule attracts slightly 
more electrons, causing a negative pole to form and creating partial positive poles 
on the hydrogen sides. Th is makes water very special. When several water molecules 
come together, they are attracted to one another because of these opposite charges. 
Called hydrogen bonding, this phenomenon causes molecules to build pairs or larger 
groups called clusters. Water organizes itself in such a cluster in exactly the same way 
as carbon dioxide forms into a diamond. Th is highly organized structure explains 
why ice crystals always have recurring, symmetrically shaped patterns.

Water has a total of 67 anomalies, which I won’t go into today. In its gaseous form, 
water is one of the lightest known gases, lighter than carbon dioxide and nitrogen, 
and even lighter than oxygen. In its liquid state, water’s density is unexpectedly high, 
whereas in its solid state its density is low, which explains why ice fl oats on water. 
Water also has very high surface tension and is able to dissolve many minerals, 
thereby making them available to living organisms. 
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Photosynthesis
What started in cyanobacteria billions of years ago now occurs in all plants – carbon 
dioxide and water are converted into carbohydrates and oxygen. Under the infl uence of 
sunlight, two water molecules are ‘destroyed’ and energy is transferred to the oxygen 
atoms. Th is generates protons and electrons in addition to energy-rich molecular oxy-
gen. When we think of conversion using sunlight, we oft en associate it with the produc-
tion of hydrogen – for combustion, heating and fuel. When water molecules are split 
into two hydrogen molecules and an oxygen molecule, the problem lies in the produc-
tion of oxygen because its high reduction potential means, scientifi cally speaking, that 
most of the energy fl ows to the oxygen. If we want to convert solar energy – which we 
can learn how to do from nature – we have to produce oxygen.

Even I do not fully understand the molecule we see here. It is photosystem II, an unbe-
lievably complex system which nature developed over millions of years and which uses 
solar energy to assemble biomass. Th e process has not been fully understood to this 
day, so it remains impossible to reproduce it artifi cially. Th is ‘machine’, which produces 
tonnes of oxygen and synthesizes carbohydrates in plants and trees, has numerous 
other complicated components as well.

Th e center of photosystem II converts water into oxygen and makes protons and elec-
trons available for other biochemical reactions. Th e actual reaction center is so small 
that it is not identifi able on the overview pictured here. It is a cluster of four manganese 
atoms and one calcium atom, bridged by oxygen atoms. In this reaction center, water is 
split under the infl uence of sunlight. Th ere are at least three scientifi c hypotheses for the 
exact mechanism, but there is still no certainty in the scientifi c community.

Th ere have been attempts to copy photosynthesis with artifi cial photosystems. Perhaps in 
just a few years it will be possible to buy simple hot plates that function on the basis of this 
technology. Th ey could be taken on hiking trips in a backpack and used to make coff ee 
with the help of sunlight. Such molecules have in fact been synthesized. Th ey are quite 
complex geometrical arrangements with octahedrons of six cobalt atoms each that are 
embedded between molecules of water or between derivatives of water such as hydroxide 
or oxide. Such systems can indeed produce oxygen under the infl uence of sunlight. But 
they are still far from able to duplicate the sophistication of nature’s photosystem II.

Th is is how the cycle of life works on Earth. Together with the photosystem, the sun 
produces oxygen from water and carbon dioxide. Th e tree needs for its growth the 
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carbohydrates that are produced at the same time. If we burn its wood – for which we 
need oxygen, as everyone knows – water and carbon dioxide are released again. Car-
bon dioxide per se is nothing bad. On the contrary, plants need CO2 to survive and 
they transform it into higher-energy matter such as leaves, wood, blossoms, fruit and 
biomass in general. 

No life without water
Water plays an important role in the metabolism of plants and in the photosystem and 
is therefore indirectly the basis of everything we eat. All essential processes in human 
metabolism are also dependent on water. Th e intake, processing and excretion of food, 
the processing and transmission of stimuli, and breathing and the transport of oxygen 
to our organs and tissues are all unthinkable without water as a solvent. 

We have to drink at least one to three liters of water a day. If we add water for sanitation, 
laundry and dish washing, we need 10 to 50 liters a day. We usually use much more, 
not only from the tap, but fi rst and foremost in the form of virtual water. Th is is water 
used or polluted somewhere else for the cultivation and processing of our food and the 
production of our consumer goods. Our consumption of virtual water is roughly 4,000 
liters a day. 

It is our task to conserve water, use it conscientiously, and make sure in future that it is 
suffi  ciently available to all people on Earth. Food supply will also be a big problem in 
the near future and much will depend on the way our food is produced. Finally there 
are the issues of energy and climate. How will we meet all our needs in future? Water 
will play a key role in all these areas. 
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Today I would like to invite you all to participate in a small experiment. I will dab a drop 
of water on a handkerchief and hang it up with a clothespin. Now I’d be very pleased if the 
following thoughts were to your liking.
 
Water is so much part of our everyday lives that we are barely aware of its extraordinary 
properties. Actually water, consisting of light molecules of H2O, would normally be a gas at 
room temperature and wouldn’t turn into a liquid until exposed to temperatures of minus 
80 degrees Celsius. But it isn’t a gas – and this is only one of water’s many anomalies. Ice, 
which is frozen water fl oating on liquid water, is another anomaly. Practically all other 
known substances are heavier in their solid state than in their liquid state and therefore 
sink in their own melt. If water didn’t have this unusual property, life on Earth would never 
have been possible. Conditions on Earth allow water to occur in all three states of matter: 
solid, liquid and gaseous. And although water boils at 100 degrees Celsius, it also evapo-
rates at lower temperatures. Water is always in the air around us in the form of water vapor 
– the warmer it is, the more humid it gets. Water in its liquid state contains an enormous 
amount of energy. In other words, a lot more energy is needed to heat water than to heat 
other liquids. Inversely, water releases the energy it stores very slowly, meaning that it is 
also slower at cooling down. Th ese properties are what make a hot water bottle work the 
way it does. Although our oceans are made up of immense masses of water, they act just 
like a hot water bottle, and the oceanic balance of heat has a very slow and delayed reaction 
to changes in air temperature.

Th e phase transitions between the individual states of matter – the melting and the evapo-
ration processes – require even more heat. For example, one needs more than fi ve times as 
much energy to make a liter of boiling water evaporate (2257 kJ) than to raise the tempera-
ture of a liter of water from 0 to 100 degrees (418 kJ). Because water undergoes transitions 
from solid to liquid and from liquid to gas in reaction to energy, it acts as a buff er and helps 

The adventures of a drop of water 
j ö r g  s c h au b e r g e r

Jörg Schauberger, grandson of the legendary Austrian naturalist Viktor Schau-
berger, vividly described the basic features of an intact water cycle. He referred 
to his grandfather’s astonishing fi ndings and advocated a more careful approach 
to the natural systems in which water regenerates itself.
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regulate the Earth’s temperature in many ways. We are hardly aware of how oft en we use 
water on a daily basis to regulate temperature. If we feel cold, we take a hot bath. If we feel 
hot, we set out in search of water to cool down; we make our way to the next lake or river, or 
simply stay at home and enjoy a shower under a Hansgrohe Raindance shower head…

On the road
I would like to ask you once again to take a moment and turn your attention to the drop 
I just dabbed on the handkerchief. It has just started its cycle – not in the form of a drop, 
but in an inconceivable number of individual molecules. One aft er the other, they are 
stepping out into the world and beginning their journeys.

How many H2O molecules do you think this drop is made up of? No one can give us 
a precise answer to this question. No mathematician and no chemist has ever been 
able to provide the exact number. Water drops are just too diff erent from one another. 
How ever, thanks to the Avogadro constant (or Loschmidt’s number) we know the ap-
proximate number. Th is constant is amazingly consistent in that the same number of 
molecules is contained in every single mole of every conceivable element. A mole is the 
molecular weight of a substance in grams. To calculate it, you simply need the atomic 
weight of the element. Th e Avogadro constant has the value 6.022 x 1023. Th is is how 
many molecules there are in a mole, or in 18 grams of water. Th e fact that our drop here 
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contains maybe only a thousandth part of a mole of water doesn’t make much of a dif-
ference as far as the dimensions are concerned. Even this miniscule amount of water is 
host to some 600 million times one trillion molecules.

Millions and millions of water molecules have already left  or are in the process of leaving 
the handkerchief and are mixing with the countless other molecules fl oating in the air 
around them. Some of them have already made their way over to you. A molecule lands 
on your skin and communicates with your skin cells, which are themselves a special kind 
of water drop encased in a membrane. You have long inhaled some of the molecules. 
Th rough your lungs, they enter your body’s internal system. Some end up in your blood-
stream, others in your lymph channels, and yet others could one day help express your 
feelings as part of a tear drop. You have just swallowed several other molecules and once 
in your intestinal tract, they too will be able to reach your body’s internal system. Some of 
them provide your body with the moisture it needs and the rest are fl ushed away through 
the kidneys and the bladder. Th e H2O molecules eliminated in this manner then join the 
water in sewers, are more or less relieved of pollutants at a wastewater plant and are left  
to lead a better life in a river. Regardless of where you live, the molecules you metabolized 
will navigate the rivers until they reach the North or the Black Seas.

Water researcher Viktor Schauberger described the importance of healthy forests as early as the 1930s, 
distinguishing between the full and the half cycle. 
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Since water is in constant interaction with air, the chance of a water molecule evaporat-
ing out of the river long before it reaches the sea is high. Even in this room, particles 
are constantly escaping through the ventilation system or whenever someone opens 
the door. You might run into some of the molecules that have managed to break loose 
in a dewdrop; others fl y high into the sky above us and become part of a cloud. Th ey 
condense on a speck of dust, on a grain of pollen or on some other kind of fl oating 
particle and together with countless other molecules they form a drop and fall back to 
earth as rain, snow or hail. If a drop of rain falls into the sea, powerful ocean currents 
like the Gulf Stream send out the molecules on a voyage around the globe. Scientists 
estimate that such a trip can last up to 1,000 years. If a drop of rain falls on land, many 
things could happen. Many a molecule seeps into the ground, is absorbed by the roots 
of a tree, moves up through the tree reaching the leaves, and once again evaporates into 
the biosphere only to come back to earth with the next rain. Th is time around it could 
seep into the ground where it is fi ltered and cooled. Th en it could move up alongside 
impermeable layers inside mountains, collecting minerals on its way, and fi nally seeing 
the light of day again as part of a mountain spring. 

The full and the half cycle
Th is is what my grandfather, the water scientist Viktor Schauberger, referred to in the 
early 1930s as the full cycle. But since the 1950s, we have been rapidly covering the surface 
of the Earth with cement for residential and commercial buildings, and asphalt for streets 
and parking lots. Conventional agriculture also packs and seals off  the ground with its 
ever heavier machines. Organisms in the soil are eliminated and killed off  by fertilizers 
and pesticides. When the ground is healthy, worms and beetles plough through the soil, 
loosening it in their search for food and creating very fi ne pores and tunnels. Without 
these organisms, there are no pores and tunnels to turn the ground into a sponge when 
there is heavy rain. Forests are just as important for the hydrological cycle. Healthy for-
est soil can absorb up to six times more water than grasslands. Th is gives you an idea of 
the consequences of deforestation. Let’s take a look at the much-celebrated Black Forest 
in all its glory. In a primeval mixed forest only about 10 percent of sunlight penetrates 
the canopy and fi lters down to the forest fl oor. Imagine someone decided to cut down 
the Black Forest. Without mature trees protecting them, young trees would suddenly be 
exposed to blazing sunlight. Moisture would be lost from the soil; trees would dry up and 
die or be washed away by the next rains. If there is no protective canopy, heavy rains can 
very quickly wash away topsoil that took a thousand years to build up. Without vegeta-
tion for shade and without topsoil, another negative spiral begins – the ground becomes 
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warmer. Since rain can no longer seep into the ground, it evaporates on the spot, like water 
on a hot plate. Th is leads to more clouds and more local rainfall. In the words of Viktor 
Schauberger: »One storm gives birth to the next«. He called this eff ect the half cycle. To 
make things worse, most of the rain fl ows downhill, gushing all at once and from all sides 
into creeks and rivers. Unusually fast-rising fl oods are the inevitable result. In a world 
without forests and in which the ground has been packed and sealed off , the cycles of rain, 
evaporation and drainage will become shorter and shorter, quickly picking up pace – a 
sign of our times. 

Regeneration
Due to the acceleration of the hydrologic cycle, water loses its ability to regenerate 
itself, to relax and to purify itself. Th at is supposed to be the job of water treatment 
plants. But because water is a universal diluter, absorbing everything it comes into 
contact with, this is not an easy task for a technical system. Water is the most gener-
ous of all our earthly hosts – everything is warmly invited to join water and be envel-
oped by it. We humans have accepted that invitation. Unfortunately not always very 
prudently, for instance when we take advantage of water to remove our excrement. 
Imagine how much easier the purifi cation of wastewater would be if we banned toilets 
and collected and recycled our urine and feces separately, as used to be the case. Th e 
Austrian painter Friedensreich Hundertwasser was one of the fi rst to call for a return 
to traditional ways. He persistently advocated the idea of a dry toilet. Findings of 
fertile black earth (terra preta) in rediscovered settlements of displaced indigenous 
tribes in the Amazon region show that this method is very old and was successfully 
applied to produce topsoil. 

If water has the task of continually keeping the world clean for all of Earth’s inhabit-
ants, then we humans are asking too much. Rain clears the air of industrial emissions 
and of sulfur from coal-fi red power plants and it rids the soil of chemical substances 
that farmers use on their fi elds. Our rivers sweep away any remaining waste stemming 
from our domestic and industrial activities that even the best of our wastewater treat-
ment plants cannot cope with. But in the end, even the natural hydrologic cycle can’t 
deal with the chemicals that are so ubiquitous in our modern consumer society. Air 
pollutants and agricultural chemicals are gradually accumulating in the soil and in our 
groundwater; even our oceans are affl  icted by the stress of pollution. We cannot depend 
solely on nature’s powers of self-purifi cation to keep our world clean. We must aid na-
ture, for instance by switching to chemicals that are biodegradable and non-toxic. 
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Agriculture and forestry
Plants also play a role in the hydrological cycle. Th eir function is like that of a fl ow-
through reactor for water. All vegetation – regardless of whether it is grass, a tree or 
a cactus – acts to a certain extent as an organic water purifi cation plant. When water 
evaporates from the surface of leaves, it creates a vacuum inside the plant that pulls up 
water from the ground through the roots and the stem. Th is groundwater also provides 
the plant with the salts and nutrients it needs to grow. Th ey are stored in the plant and 
the water that is released back into the biosphere via the leaves or needles is absolutely 
pure. However, some of the water stays in the plant, contributing to the plant’s structure 
so that every blade of grass and every tree is also a water column. What is important is 
that at night many plants release water back into the ground through their roots. In doing 
this they also infl uence the quality of the soil and groundwater. But what happens when 
a rainforest in Brazil or Indonesia, or a forest region in Siberia or Tasmania, is cleared? 
Clearcutting is usually followed by intensive industrial farming, mostly in the form of 
soy or sugarcane plantations for the production of biofuel. Unfortunately, these days 
monoculture is always the preferred method of cultivation for such mass-produced crops. 
Let us look at this situation through Viktor Schauberger’s eyes: »Every plant generates 

Monocultures reduce biological activity in soil to the great detriment of groundwater.
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its own juices, its own water, consequently there are as many diff erent types of water as 
there are of vegetation«. So plants not only absorb water, but also release it through their 
roots, thereby directly infl uencing the groundwater. In the case of monocultures, where 
only one kind of plant is cultivated on acres and acres of land, only one type of water is 
released, and to make things worse, this water contains herbicides, pesticides and other 
environmental toxins. Diminishing biodiversity in monocultures leads to the depletion of 
organisms in the soil, which in turn has a negative eff ect on groundwater. Viktor Schau-
berger referred to this as monocultivated water.

Healthy soil is the basis for healthy water. Th is is why we should take particular care in 
safeguarding our soils. But we must also pay attention to bodies of water, especially to our 
much-abused rivers. Th roughout his life, Viktor Schauberger fought against river regula-
tion and always emphasized how important meandering is for a river. He maintained that 
the water was »rocking« itself and demanded that we »let water do its exercises«. Water 
has a wonderful natural property of being able to regenerate itself. But it won’t be able to 
do this for long unless we change the way we treat our land, vegetation and soil. Decades 
ago, my grandfather gained deep insights and off ered suggestions on how to do this. 
I invite you to discover the world of Viktor Schauberger and take advantage of his know-
ledge of such things as the hidden nature of rivers or the power of eddies. 

The legacy of the drop
In the meantime, the water drop on the handkerchief has completely evaporated. Its 
myriad molecules have dispersed, spreading out all over the world. And they will 
continue to do this forever and ever in a process we commonly call »the eternal water 
cycle«. Water has always existed and will continue to do so through all eternity. Life as 
we know it is based in many ways on water and its unusual properties. Its never-ending 
cycle is the constant of our existence. Water has always been here and always will be.



































Very few of Europe’s rivers still have good water quality. That 
is why we need innovative technologies that use water without 
contaminating our rivers and seas with hazardous substances. 
The speakers made it clear that the technology needed is 
already available, but not always applied. Flood protection 
measures, for instance, often rely on constructing solid linings 
and cementing riverbanks, which compromise the vitality of 
rivers. River engineer Otmar Grober explained how we could 
prevent fl ood damage using nature-based methods.

C H A P T E R  2

Technology
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Pollution levels in rivers like the Main, Neckar and Rhine were alarmingly high from 
the 1960s to the 1980s. Pre-fi ltering methods for urban sewage were so rudimentary 
that nutrients from human excrement were increasingly responsible for over-fertilizing 
waterways and seas. Th e results were algae blooms, lack of oxygen and fi sh kill; in 1988 
this even caused a massive seal die-off  in the North Sea. Huge mountains of laundry 
detergent suds piled up meters high in the waters below dams in large rivers. Swiss and 
German industrial sites located along the Rhine were the main culprits behind the plight 
of the river’s ecology. Th e chemical industry in particular discharged enormous amounts 
of highly toxic production wastewater into the river with practically no fi ltering or treat-
ment. Some of the substances contained in the wastewater posed a direct toxic threat to 
the river’s organisms; other chemicals were not easily biodegradable and accumulated in 
the silt at the mouth of the river in the Port of Rotterdam. Not knowing what else to do, 
Dutch authorities built a toxic waste site off  the coast, called the Sluft er, to deposit highly 
hazardous silt dredged from the port.

Pollution levels could no longer be ignored, especially in the seas. Th e Netherlands, along 
with the budding environmental movement, put political pressure on the industry located 
along the Rhine, leading to a rethinking of policies on water. In 1976 the German govern-
ment laid down the fi rst compulsory minimum standards for wastewater discharges. At 
the same time a wastewater levy was introduced based on the quantity discharged as well 
as its degree of harmfulness. Industry had a strong incentive to build wastewater treat-
ment plants as the investment costs for the treatment of wastewater could be directly 
deducted from the levy. But these measures were not enough to make a decisive improve-
ment in the river’s pollution levels. Standards were tightened in 1986; since then they have 
applied not only to facilities that discharge their wastewater directly into rivers, but also 
to those that dispose of their waste via sewer networks. Large industrial facilities are no 

Water in industry and commerce
d r . - i n g .  h a r a l d  h i e s s l

Germany has been able to make radical reductions in river pollution over the past 
50 years. This can be attributed to improvements in municipal wastewater plants 
as well as signifi cant contributions made in the industrial and commercial sectors. 
Could solutions applied by industry be useful for continuing to improve municipal 
water systems?
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longer allowed to blend wastewater originating from diff erent processes – streams from 
each process must be treated separately. Finally, the defi nition of hazardous substances 
was expanded considerably to include persistent substances that accumulate in the envi-
ronment, and carcinogenic and mutagenic chemicals.

Even though huge progress has been made regarding the quality of water in Germany’s 
major rivers since the 1970s, there is certainly plenty of room for improvement. Th e 
decrease in the amount of water used shows just how much more attention the general 
industry today pays to water conservation. Between 1995 and 2004, the food industry 
alone reduced its water consumption by 25 percent per 1,000 euros of net product. Th e 
paper industry did even better, cutting water consumption by 38 percent. Water savings 
are achieved by treating and reusing wastewater. Today, industrial and commercial sec-
tors in Germany use every cubic meter of water on average more than fi ve times. While 
the chemical industry was hardly able to reduce water consumption and wastewater 
discharge per 1,000 euros of net product between 1995 and 2004, the automobile indus-
try made huge progress; turnover rose by 80 percent between 1995 and 2007 and at the 
same time the industry cut its water consumption nearly in half. Th is trend is predicted 
to continue over the coming years. By implementing improved production processes, the 
chemical industry, with its particularly problematic wastewater, expects to reduce water 
usage by 30 to 40 percent by 2020. In contrast, the metal industry, whose water usage has 
hardly decreased since 2001, is continuing to concentrate on reducing water losses (20 to 
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30 percent by 2020). Th e biggest change is predicted for the paper industry, which already 
has the technology to produce paper using no water whatsoever. It is expected that by 
2020, wastewater discharges into rivers will be reduced by nearly half. Th ese successes 
in industrial and commercial water management were largely achieved thanks to new 
measures draft ed for the fi rst time in the amended Water Management Act of 1986 and 
enforced by the Wastewater Charges Act. Th ese included a ban on mixing streams from 
diff erent processes and requiring their separate treatment, avoidance of wastewater, mul-
tiple uses of water and recirculation systems, the recycling of recovered substances, and 
heat recovery from wastewater. By adopting these principles, Germany became one of the 
leading suppliers of water technology, including water-free processes for electroplating 
and the production of paper.

What about municipal water management?
Th e conventional water infrastructure currently predominant in our communities is 
more than a hundred years old and has been continuously upgraded and expanded 
to adapt to changing conditions. Both water supply and sewage disposal are part of 
a system based on a technically and institutionally centralized plan. Natural water 
from groundwater, rivers and lakes is purifi ed for human consumption in water 
treatment plants and distributed to consumers (households, businesses, industrial 
plants) through a water supply system. Th e water supply system is also used to make 
water available for fi refi ghting purposes. No matter what the water is for, it always 
comes from the drinking water supply. Consumers use water once and then dispose 
of it in the sewage system. In about two-thirds of Germany’s municipalities, it is a 
combined system in which both wastewater and surface runoff  from streets and roofs 
are collected and drained off . In the other third, urban runoff  is drained in a sepa-
rate stormwater sewer and not mixed with sewage water. Th e combined sewer system 
mixes household sewage with industrial and commercial wastewater and whenever 
there are rainfalls, it is strongly diluted by precipitation. Th is mix is channeled to a 
central, municipal water treatment plant where biological substances such as nitrogen 
and phosphorus are removed, and the rest is fi nally discharged into a body of fl ow-
ing water (receiving waters). Th e entire conventional urban water infrastructure is 
essentially an open fl ow-through system; it supplies drinking water, which aft er being 
used once, is disposed of as wastewater. As in the industrial sector, municipal water 
utilities have also invested billions in water treatment and have scored signifi cant suc-
cesses in the last 30 years. Today, practically all households are connected to central 
sewage systems, and practically all of the wastewater is satisfactorily fi ltered in water 
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treatment plants. Nitrogen and phosphorous compounds, particularly hazardous 
to water bodies, are also removed. Th is development was mainly driven by the high 
level of pollution in rivers, lakes and seas and is laid down as a binding goal in the EU 
directive concerning urban wastewater treatment.  

Great potential for innovation
Success is obvious: concentrations of many hazardous substances have signifi cantly 
decreased and the ecological balance of fl owing waters has considerably improved. But 
although foam, algae blooms and fi sh kill are no longer really a problem, municipal water 
utilities are facing new challenges, and these cannot be taken care of by merely improving 
and expanding wastewater treatment plants. Several particularly hazardous chemicals 
(micro-pollutants) cannot be removed in water treatment plants and they fl ow into rivers, 
sometimes ending up in the wells of drinking water suppliers. Another problem is that a 
great deal of eff ort is put into removing nutrients such as phosphates – which are becom-
ing scarce worldwide – but not in a way that would make them suitable for agricultural 
use. Climate change also poses a new and unknown challenge to municipal water man-
agement. On the one hand, water utilities must adapt to the fact that the availability and 
quality of water resources used for drinking water supplies will diminish. Th ey must also 
be prepared for an increased incidence of heavy rains and longer dry periods. Heavy rains 
overstrain the capacity of many combined sewer systems, and long periods of dry weather 
cause sediment to build up in the sewage network due to a lack of water fl ow.  
On the other hand, the population in some regions of Germany is shrinking for the fi rst 
time. Th is has led to a drastic decrease in water consumption in these areas, which means 
that sewer systems and wastewater treatment plants are not being used to capacity. Th is is 
a problem because the day-to-day expenses for water management remain the same and 
now cause massive increases in water and sewer rates in regions with declining populations. 

New ideas for municipal water management
Th e principles of water management developed and implemented by the industrial 
sector could also be quite helpful in overcoming the new challenges faced by municipal 
water utilities.

Separate treatment of streams and a ban on mixing: » Stormwater should be entirely 
separated from household sewage and commercial wastewater. In households, 
sanitary sewage (blackwater) with a high nutrient content could be collected and 
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treated separately from wastewater, which is less dirty from domestic activities such 
as cooking and bathing (greywater). 
Recirculation» : Less polluted wastewater from bathtubs and showers could be 
recycled directly within the home and reused for toilets or washing machines. On 
a municipal level, wastewater treated in the central wastewater treatment plant and 
distributed by means of a double-pipe system could be reused as cooling and 
production water for certain industrial purposes, or for toilet fl ushing. 
Recovery of nutrients» : Phosphate is a valuable natural resource found in high 
concentrations in human urine. Th e most effi  cient way of recovering phosphate 
would be to collect urine separately and recycle it as agricultural fertilizer.
Heat recovery:»  Domestic wastewater generated in the kitchen and bathroom, or 
used in washing machines and dishwashers, contains signifi cant amounts of heat 
energy. Th is energy can be recovered and recycled using heat-exchanging devices.

From idea to reality
Th e following examples show that these methods exist not only in theory, but also in 
practice. Th e Arabella Hotel in Off enbach am Main is one of the few large buildings in 
Germany with many years of experience in innovative water technology. Th is four-star 

Th e four-star Sheraton Off enbach Hotel in Off enbach/Main has been successfully treating greywater since 1995 
for toilet fl ushing and other purposes.
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hotel with 400 beds has been recycling greywater for toilets and irrigation since 1995. 
Th e hotel has decreased the amount of water it needs from the municipal water supply 
by up to 20,000 cubic meters of water per year and as a result has also decreased waste-
water by the same amount. Savings on water and sewage charges were so high that the 
investment outlay of 138,000 euros was recouped within six years. 

Similar examples are also to be found in housing developments. Osramgruenden, a 
low-energy housing project in Vienna with 514 apartments, has been segregating and 
collecting its greywater since 1997. Th e greywater is fi ltered and disinfected with UV 
rays without the use of chemicals and reused for fl ushing toilets. Th is reduces water 
consumption and wastewater discharge by one-third and also generates hot water by 
recovering heat from the greywater using heat-exchanging devices. But the savings 
potential in urban water management is still far from being fully realized. Th e Solaire 
in New York City, a 27-storey residential high-rise with 293 apartments and 770 resi-
dents, consumes 50 percent less tap water than a conventional building of its size and 
discharges 30 percent less wastewater into the sewer system. However, the technol-
ogy used in this apartment tower, occupied since 2003, is diff erent from the concepts 
applied in Off enbach and Vienna. In Th e Solaire, greywater and blackwater are con-
ventionally mixed and treated on-site in membrane bioreactors. Th e wastewater then 

Two-thirds of the 140 cubic metres of wastewater generated each day in the 27-storey Th e Solaire apartment 
building in New York City can be reused for toilet fl ushing, the building’s cooling towers, and irrigation. 
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undergoes ultra-fi ltration, is disinfected with ultraviolet light and stored for reuse. Of 
the 140 cubic meters of wastewater produced daily, two-thirds can be used for toilet 
fl ushing, the building’s cooling towers and irrigation. Only 45 cubic meters are dis-
charged into the city’s sewer system. Stormwater that is not directly absorbed by the 
rooft op garden is also collected and stored for reuse in the building. Th e additional 
investment needed for this kind of technology will pay off  in roughly 14 years.

Th e city of Melbourne in Australia took water conservation a step further in one of its 
administration buildings with offi  ces for 540 employees. In general, offi  ce buildings do 
not produce enough wastewater for irrigation and reuse in toilets and air conditioners, 
so the city decided to tap into the sewer system and recycle wastewater using membrane 
fi ltration. Th e wet sludge in the sewer pipes below ground is no longer thought of as 
unwanted, foul-smelling waste; instead, by means of a process called sewer mining, it 
is turned into a useful resource. Australia’s extreme water scarcity, which according 
to all predictions will get worse with climate change, is the main reason for using this 
technology.

It seems that water scarcity stimulates the imagination, considering that most in-
novations are put into practice in the drier regions of our Earth. Th e city of Irvine in 

Self-suffi  ciency – architect Martin Liefh ebber designed the Toronto Healthy House, completed in 1997, proving 
that we can enjoy modern standards of comfort without access to the municipal water network. 
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arid Southern California treats some 57,000 cubic meters of domestic wastewater per 
day. Th e recycled water is then distributed through a 400-kilometre network of pipes 
and used to irrigate parks, golf courses and gardens, to fl ush toilets in high-rise apart-
ment buildings, or to serve as industrial production water. In Windhoek, the capital 
of Namibia, with 250,000 inhabitants and practically no rain, water resources are so 
scarce that 35 percent of its drinking water supply is obtained directly from municipal 
wastewater. Th e New Goreangab Water Reclamation Plant uses an eight-step process to 
purify wastewater and bring it up to drinking water standards. At a cost of half a euro, 
it isn’t any more expensive than reservoir water from the Swakoppoort Dam or the Von 
Bach Dam.

Water management in one of Asia’s most important commercial hubs, Singapore, must 
also deal with shortages; however these are not due to environmental circumstances, 
but to the city’s huge population density. Singapore currently has at least 4.5 million 
inhabitants and its drinking water supply depends heavily on water imports from 
Malaysia. With a view to becoming more independent, and in addition to using rain-
water harvesting systems and desalination plants, the city-state is focusing on NEWater 
Singapore, an ambitious, large-scale wastewater recycling program Singapore has been 
using recycled wastewater since 2010 to meet 30 percent of its water needs. About 94 
percent of the wastewater that is treated in membrane bioreactors is used for indus-
trial purposes. Roughly six percent is pumped into drinking water reservoirs and thus 
indirectly ends up fl owing out of domestic water taps. We will see whether Singapore 
will lead the way for the future of water management in Asia with this system. What is 
certain is that other megacities will also have to turn to wastewater to meet their drink-
ing water needs. Aft er all, wastewater is the only water resource that becomes more 
abundant as populations increase. 

Th e Canadian Toronto Healthy House (THH), completed in 1997, is entirely self-suf-
fi cient, providing its own water and power. Th is house proves that it is possible to live 
without being connected to municipal networks, in other words, without an external 
energy source or water supply, or a sewer connection. Th e house provides energy by 
means of photovoltaics, thermal insulation and heat recovery. It also provides all of the 
water for domestic needs. Rainwater is collected from the rooft op and purifi ed. Water-
effi  cient fi xtures and appliances minimize the amount of water needed for showering, 
toilet fl ushing, and so forth, to such an extent that these needs can be met by purifi ed 
rainwater and by recycling and reusing treated greywater. On average, every liter of 
water is used and treated fi ve times in the THH. Th e Waterloo Biofi lter® system is used 
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to purify wastewater from the toilets. It ensures extremely high water quality and of 
course it also utilizes measures for sanitation. Aft er the water has been recycled several 
times and reached the end of its use, the remaining wastewater is treated and allowed 
to seep into the ground on the property. All of the technical water and energy systems 
in the house are remotely monitored. Implementing these measures means that water 
consumption in the house is reduced to 40 liters per capita per day – equivalent to 12 
percent of average water consumption in Canadian households. Eighty percent of the 
water savings are achieved through the recycling of greywater and 20 percent by install-
ing water-effi  cient fi xtures, shower heads and toilets.

The DEUS 21 project
Th e DEUS 21 project, sponsored by Germany’s Ministry of Education and Research 
(BMBF) and carried out by the Fraunhofer Institute for Interfacial Engineering and Bio-
technology (IGB) and the Fraunhofer Institute for Systems and Innovation Research (ISI), 
takes a semi-decentralized approach in contrast to the centralized water infrastructure is 
otherwise common. It was applied to a new housing development comprising 105 proper-
ties in the town of Knittlingen. Th e technical installations needed for wastewater and 
stormwater treatment are in a building called a water house, which is centrally located in 
the housing estate. Rainwater from the rooft ops and streets of the estate are collected in a 
rainwater drainage system and stored underground in a 300-cubic-metre cistern near the 
water house. Th e rainwater is then purifi ed with ultra-fi ltration membranes and achieves 
drinking water standards. Finally this water, called service water, is made available to 
residents via a second supply line, in addition to the tap water from the municipal water 
supply. Th e service water is very soft  and is particularly suited for use in warm water 
heaters and for laundry and cleaning purposes; it is also used as toilet fl ush water. 

Domestic wastewater is re-circulated, and a vacuum sewage system is used to collect it. 
A central vacuum station in the water house sucks the wastewater from the collection 
shaft s in front of every house. Homeowners can also choose to have a vacuum pipe lead-
ing directly into their houses, enabling the installation of water-effi  cient vacuum toilets. 
Biodegradable food scraps that have been put through a vacuum-operated grinder can 
also be disposed of along with household wastewater. Th is enriched wastewater from the 
housing estate is transported to the decentralized wastewater treatment plant in the water 
house where it is purifi ed in an anaerobic membrane bioreactor and undergoes a process 
involving micro-fi ltration. Th e ensuing biogas can be used for energy purposes. Special 
steps are taken to reclaim the nutrients (nitrogen and phosphorus) in the wastewater for 
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use as fertilizer. Th e purifi ed wastewater from the housing estate is much cleaner than 
water from a conventional wastewater treatment plant; it even meets EU bathing water 
standards.

Promoting changes in municipal water management
What could municipal water management learn from the German industrial sector that 
would be useful in modernizing urban systems? In principle, the cornerstones of in-
dustrial systems – water recycling, segregation of drinking water and production water 
(dual networks), separation of partial streams in wastewater, comprehensive treatment 
of water and energy – could also be applied to municipal water infrastructures. But to 
date, municipalities have not shown much interest in these promising ideas.

It is questionable whether a legal framework for recycling, partial stream treatment 
and water effi  ciency should be laid down for municipal water management, as was 
done in the case of industrial water management. Innovative projects would have to be 
subsidized by the government, as is common in the energy sector. Ultimately, fi nancial 
shortages in the public sector should not be allowed to jeopardize the decades-long 
advance planning so necessary for intelligent water management. Th e water sector 
must seek to continually adapt to future needs and remain independent of the current 
economic situation and electoral interests.  

Water for the 105 properties in the DEUS 21 project comes from the municipal water supply and from the 
project’s own wastewater treatment plant, which fi lters rainwater and turns it into service water (»Pfl egewasser«).
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Water has two basic functions in Hansgrohe’s production facilities – it is used as a 
solvent and as a rinsing fl uid. Most of the water is needed for the process of chrome-
plating plastic parts. Th e base material for Hansgrohe fi xtures is ABS, the same high-
impact plastic Lego is known for. It is easy to process and can be plated with metals. 

From a plastic injection mould made of ABS to a fi nished adjustable shower head is 
a long and water-intensive process. For instance, the chrome plating of a Raindance 
shower head requires a total of 49 baths. Fourteen are process baths, in which the 
surface of the plastic is either altered or coated. First the plastic is roughened in a wet 
chemical, then it is coated to make it electroconductive, and fi nally it is electroplated 
with copper, nickel and chrome. Each of these 14 baths has its own precise chemical 
composition. If chemicals from one bath were carried into another, the process would 
immediately come to a complete standstill. Th erefore, great care must be taken aft er 
each process bath to thoroughly remove all chemical residues from the parts being 
worked on. Th is requires a total of 35 rinse baths.As soon as parts are lift ed out of a 
bath, everything depends on speed. Parts must be immediately submerged in the next 
rinse bath since chemicals would otherwise dry on the metal surfaces and passivate 
them. Large amounts of process chemicals end up in rinse baths due to this rapid im-
mersion of wet parts. Baths must be frequently drained and refi lled to ensure opti-
mal cleansing at all times. Th e electroplating of our products makes such high water 
consumption necessary. Some three liters of water are used in the electroplating of a 
Raindance 150 adjustable shower head. If we also take into account the water needed 
for the production of plastic parts, the total is roughly 20 liters. 

Wellness and Awareness
d r .  a n d r e a s  fat h

Good water shouldn’t be taken for granted. The goal of the Hansgrohe Group is 
to return all the water used in the production process back to nature in as clean a 
state as possible. Optimized materials also ensure that Hansgrohe products do not 
release hazardous substances in day-to-day use. Innovative recycling technologies 
for shower and bath water from households complement our sustainable water 
portfolio. I would like to describe the sophisticated technological solutions we apply 
to achieve these goals. 
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Th e amount of water needed for electroplating processes would be much higher 
if rinse water could not be recycled. We recycle it using fi ltration systems and ion 
exchangers so that the water is clean enough to be reused in rinse baths. By using 
water multiple times, we can reduce our consumption of fresh water by 60 percent. 
It becomes wastewater only aft er rinse water reaches the point where it is so heavily 
contaminated that it would not make sense to reuse it. It then undergoes a series of 
fi ltering processes on our premises before being channeled to the municipal waste-
water plant for further treatment, and fi nally discharged into the Kinzig river. Th e 
main focus of water treatment at our facility is the removal of metal ions. Some 
organic compounds such as perfl uorinated surfactants (PFCs) are only partially 
removed. As these substances cause problems for municipal wastewater treatment 
plants, the Hansgrohe Group, with fi nancial support from the State of Baden-Wurt-
temberg’s environment ministry, has developed an innovative fi ltration system. 

The challenge posed by PFCs
Why is it so important to keep our rivers free of PFCs? PFCs are completely fl uorinated 
tensides (surface-active agents or surfactants). Th ey are industrially produced on a large 
scale and used in many everyday products – in Tefl on non-stick coatings on cookware, in 
waterproof textiles, in fi re-fi ghting foams, in propellant gases, refrigerants and lubricants. 
At Hansgrohe they are used mostly to prepare plastic surfaces for chrome electroplating. 
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Th e surfactant most commonly used in the electroplating process is PFOS, a type of PFC. 
It does not degrade either in wastewater treatment plants or in nature, and accumulates 
in humans and wildlife. It has been classifi ed as toxic. Even highly aggressive chemicals 
such as chromic acid have no eff ect on PFOS. Precisely this persistence makes it an ideal 
surfactant for electroplating processes. Until 2009, PFOS residue from rinse baths ended 
up in our production wastewater, eventually reaching the municipal water treatment 
plant, where PFOS was only partly absorbed in sewage sludge, and then incinerated. Th is 
was why it was important for Hansgrohe to stop the release of PFOS from its production 
plants. Th e most important step was to install an innovative PFC fi ltration facility, 
developed in 2009 with the cooperation of Baden-Wurttemberg’s ministry for the envi-
ronment, to treat rinse water containing chromium. Th e system can be operated with 
either activated carbon or ion exchange resins. It removes 90 percent of the surfactant 
residues in the wastewater stemming from the electroplating process. Random testing to 
monitor concentrations of PFOS in the sewage sludge of the Schiltach wastewater treat-
ment plant proves that the publicly subsidized project has succeeded in protecting the 

Rinse bath in Hansgrohe’s electroplating facility. 
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environment as intended. PFOS residues have steadily diminished since the PFOS fi ltra-
tion system was put into operation. Routine monitoring proves that the presence of PFOS 
at the waste water plant has decreased by 95 percent.

Due to an EU ban on most PFOS applications, the chemical industry now off ers alter-
native substances for electroplating, which Hansgrohe also uses. However, toxicological 
testing for new, partly fl uorinated chemicals (such as H4PFOS) have yet to be concluded 
and therefore no legal guidelines for the protection of the environment exist. 
But Hansgrohe assumes that these alternative chemicals have similarly undesirable 
properties as regards their persistence and accumulation potential. Consequently, we 
have chosen a preventative approach and do everything to fi lter out alternative chemi-
cals as well. Th e removal of partly fl uorinated surfactants is not required by law, but we 
continue to fi lter out PFCs anyway. As successful as the fi ltration of PFCs is, it has three 
disadvantages. It is very labour-intensive, cost-intensive, and it cannot completely keep 
electroplating surfactants out of our wastewater. In search of better methods, laboratory 
testing showed that perfl uorinated and partly fl uorinated tensides can be degraded in 
two to three hours with the help of direct-current electricity. Sponsored once again by 
the state environment ministry, Hansgrohe technicians have succeeded in reproducing 
promising laboratory results in a pilot facility. Th e electrochemical process is as effi  cient 
as PFOS fi ltration, and it has the advantage of being maintenance-free, with 90 percent 
lower operating costs because electrochemical degradation in the reactor can largely be 
automated. Th e large amount of electricity required by the process is a disadvantage, 
but this can be partly compensated by employing heat exchangers to utilize waste heat 
for other processes. A new photometric measurement method for PFCs was also devel-
oped as part of the project. It reports concentration values within minutes of sampling 
and is signifi cantly less expensive and quicker than conventional methods of analysis 
(HPLC/MS). Th e Hansgrohe Group has made the fi ndings of this publicly sponsored 
project available to industrial manufacturers.

Responsibility for products
Hansgrohe’s responsibility does not end at its factory gate. We are responsible for the 
entire life span of our products. Th e search for an appropriate shower hose material that 
does not pose a threat to drinking water shows just how great challenges can be. 
Shower hoses are made up of layers of PVC tubing – an inner, a middle and an outer, or 
coating layer. A nylon fi ber mesh around the inner layer improves mechanical proper-
ties such as tensile strength, while the middle layer acts as a base for a metal blocking 



88 – T ECHNOLOGY

foil. Th e coating layer protects the foil and serves as a reservoir for antibacterial addi-
tives, also contained in the inner layer. However, pure PVC without chemical additives 
is a stiff  and brittle solid material, not in the least suited for shower hoses. It becomes 
malleable only aft er it is combined with plasticizing agents, also called soft eners. 
Substances used as soft eners, such as DINP (diisononyl phthalate), have fl at molecules 
that insert themselves between bulky PVC chains, enabling them to glide past each 
other without getting stuck, making the PVC fl exible and elastic. As these soft eners are 
only embedded between the PVC chains and not chemically bonded, small amounts 
can leak out from the plastic. Phthalates like DINP, used for decades as PVC soft eners, 
have proven to be hazardous to humans and the environment. But they aren’t dangerous 
unless they reach the human bloodstream, which is normally not possible through the 
drinking water supply. Nevertheless, as a precautionary measure, Hansgrohe began 
in 2011 to produce phthalate-free shower hoses, the fi rst manufacturer in the world to 
do so. We now use the phthalate substitute DINCH (1.2-cyclohexanedicarboxylic acid, 
diisononyl ester) as a soft ener because it is considered safe for human health and is 

New ways of production – Hansgrohe in 2011 began making phthalate-free shower hoses to avoid pollution, the 
fi rst manufacturer in the world to do so. 
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also used in medical devices and food packaging. DINCH is considerably bulkier than 
phthalate due to its molecular structure and can therefore not embed itself between 
human DNA strands. Th us we have attained our goal of eliminating any possibility of 
causing harm to human health through the materials used in our products. 

Reusing water and heat
Another aspect of responsible water management is to use water as effi  ciently and 
intelligently as possible in domestic settings. Th e Hansgrohe Group has made it a goal 
to develop technologies to help conserve water. Our Pontos AquaCycle systems recycle 
greywater, cleaning water from baths and showers so that it can be reused for toilet 
fl ushing or the irrigation of gardens. 

First, solids such as hair, lime scale, skin particles, and so forth are fi ltered from bath 
and shower wastewater. Then dissolved organic substances – soap, shampoo, 

Th e Pontos AquaCycle system recycles greywater from baths and showers so it can be reused for toilet fl ushing or 
the irrigation of gardens. 
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cleansers – are biologically degraded as they would be in a wastewater treatment plant 
and the sediments generated are removed. Finally, the purifi ed wastewater is disin-
fected by UV radiation in a storage tank. Should there be a shortage of bath and shower 
wastewater, the storage tank automatically fi lls up with tap water.

Th e system is fully automated. A pump ensures there is always suffi  cient water pressure 
in the greywater taps. Th e newest generation of Pontos AquaCycle systems was 
designed with an added feature which recovers residual heat from warm bath and 
shower water (which is usually at a temperature of about 28 °C) and makes it available 
for water-heating purposes by means of a heat-exchanging device. Th is innovative tech-
nology signifi cantly helps decrease water and energy consumption. It makes fi nancial 
sense to install it wherever people bathe and shower a lot, such as apartment houses, 
hotels and dormitories, fi tness centers and gymnasiums. Of course these systems are 
particularly useful in places that lack water – arid regions, megacities, and remote 
mountainous areas. 

Outlook for the future
Good water shouldn’t be taken for granted. Water, the elixir of life, is at the heart of 
all Hansgrohe products. It is what gives them life. Conserving and handling water 
with the care it deserves is therefore our most important objective. In developing our 
products, whether for households, hotels, swimming pools or dormitories, we focus 
on water-saving innovations that combine effi  ciency with a high level of comfort.

Our engineers merge decades of experience at an innovative company with the most 
recent research fi ndings and advanced technology to determine the best materials to 
use and install the most intelligent production processes. Our goal is to continually 
reduce our company’s ecological footprint. Th e Hansgrohe Group stands for modern, 
stylish and aesthetically designed products of the highest quality. But beyond that we 
feel we have a strong commitment toward protecting the future of our environment 
and our water. Th at too is part of our promise. 
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Water is the defi ning force for the surface of the Earth. Nearly every physical aspect of 
our landscape is shaped or infl uenced by water. Water can break apart cliff s and dis-
solve even the hardest rocks, thus ultimately eroding the highest mountains. Stones, 
pebbles and sand are washed away, valleys and canyons carved out, and the deposition 
of sediment in extensive fl ood plains forms fertile deltas at the mouths of rivers. Until 
about 200 years ago, the fl ow of water was free and balanced, but then human activi-
ties began to seriously interfere with the dynamics and laws of nature. Gradually, we 
shaped today’s cultural landscape, with its advantages and disadvantages – improved 
land use on one hand, loss of biodiversity and harm to biological systems on the other. 
But our connection to water is not just physical. Since ancient times, water has also 
accom panied us emotionally and spiritually in its subtle role as a carrier of information. 
Water plays an important role in all religions. Water is also of special signifi cance in 
the Christian religion. All apparitions of Mary are intrinsically linked to water. Water, 
one could say, connects us to the spiritual world. Knowing this, we should ideally carry 
out all our activities with and near water, and treat this elixir of life with the respect it 
deserves and be humble in our actions. 

I am a river engineer and for 33 years I have been responsible for the ecological conser-
vation of some 600 kilometers of river courses in the Austrian state of Styria. Initially 
I studied conventional water engineering, which uses solid control structures in an 
attempt to impose human will on rivers by squeezing them into tight corsets. However, 
I believe this approach is counterproductive. But it is not enough to start tearing down 
embankments to give rivers more room. Th e laws of nature were made by higher pow-
ers, and success can be achieved only if these laws are understood and respected. 

River cycles
o t m a r  g r o b e r

Whenever rivers overfl ow and human possessions are damaged, people are 
quick to demand more effective fl ood control. Conventional water engineering 
attempts to keep rivers from fl ooding by building solid linings and cementing 
riverbanks. This is expensive but often not very successful, and it impairs rivers’ 
ecosystems. However, alternatives do exist that are viable, aesthetically appealing, 
and ecologically compatible.
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Whenever intervention is needed to protect homes and other things of value, we should 
keep in mind that bodies of water, as an element of the landscape, are balanced organ-
isms that have got on perfectly well without us for most of time. Any analysis must take 
account of relevant geological and climatic conditions, as these are of vital importance 
to the development of river landscapes. Th ese features have infl uenced the harmonious 
and energy-balanced ways in which waterways shaped their riverbeds.

Anyone who wishes to contribute to the natural conservation and maintenance of 
waterways must develop an intimate relationship with the river landscape, exploring its 
properties and interactions. I am convinced that to do this we need more information 
about rivers than technical analysis and conventional hydrographic data can give us.

A new way of looking at water 
I can sense visible and invisible energy in rivers. Th e power of watercourses is 
particularly impressive when water levels are high. Hydropower is familiar to us as 
another visible form of energy, mainly making use of the drop height of water. Flow 
energy, powering simple waterwheels, is less obvious. Th e effi  ciency of waterwheels 
would signifi cantly increase if we knew how to take advantage of secondary cur-
rents. But cross currents and vortices are generally not widely identifi ed, and their 
value is not appreciated. Yet it is precisely the energies that are still invisible (in 
other words, which cannot be physically measured) that activate the most important 
synergies needed to make life possible in and along rivers. From my point of view, 
they represent what is most valuable, but they are also the most challenging aspect 
of handling water. 

Water’s deeper mysteries still remain widely unknown to us. Nevertheless, we should be 
open and receptive to the way in which water’s laws manifest themselves in nature. Th at is 
the only way we can successfully work with nature and its forces without subjecting them 
to violence, for violence inevitably breeds violence. Restrictions are naturally followed 
by aggression and disruption. Th is applies to our rivers as well – we need to fi nd eff ective 
ways to invite water with its intrinsic natural energy to cooperate with us. Goals such as 
the protection of populated areas, would be a welcome and positive side eff ect.

So the important thing is to gather experience on how to use water’s natural energy to 
protect it. We have learned that this is best done with water’s own building materials, 
such as roots and drift wood. Th ey help us to keep required construction work at a mini-
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mum, and in contrast to cement and stone river linings, they do not impose artifi cial-
looking structures on the landscape. Th ese natural bank and fl ood protection measures 
are just as good as conventional structures. 

We can learn about nature-based engineering by carefully observing river and stream 
courses throughout the year, especially during fl oods. Viktor Schauberger, a forest 
warden and exceptional observer of nature, was a pioneer in this fi eld. As far back as 
70 years ago, he said, »Never regulate the fl ow of a river from its banks, but from its 
interior, from the fl owing medium itself«. Today his approach can be expanded and 
improved upon with the use of modern construction machinery.

Initial experiments with the careful use of a river ecosystem’s own construction materi-
als such as root balls, dry underwood, drift wood and wood washed up on the river-
banks, in coordinated combination with rooted alder and willow saplings brought in 
by machines, and a layout suited to the river’s course, have shown that riverbank areas 
can be successfully stabilized in this way. Roots and branches are moved by the water 
current and a whirling, sliding layer is created, allowing water to fl ow harmlessly over 
water, somewhat like the way sharkskin works, before it has a chance to reach the top 

River engineer Otmar Grober has had more than 20 years of experience in revitalising rivers. 
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of the riverbank. In contrast to solid river linings, this natural system largely keeps the 
friction force of fl owing water well away from the riverbank. Newly planted tree and 
scrub vegetation can grow in peace and fulfi ll its purpose as bank protection. 

Viktor Schauberger also developed another basic principle for controlling water fl ow. 
Th is consists of defl ecting the current to the centre of the riverbed. Th is is not achieved 
by building conventional river linings, but by placing elements under water in the 
centre of the river fl oor. Rounded stone blocks near the river bottom use the water’s 
fl ow energy to guide the main current to the centre or to the bottom of the riverbed, 
away from the riverbank area at risk. It is even possible to keep the water’s fl ow energy 
completely away from the banks under low or average water conditions. 

Th ese measures make it possible to reduce bank protection that might be needed other-
wise. Outer banks are spared from destruction during fl ooding. By concentrating fl ow 
energy in the middle of the river, gravel and rock debris are carried away with the fl ood, 
preventing the buildup of sediment in the slowly fl owing areas of the inner banks which 
would eventually change the course of the river. Th is has a welcome side eff ect – we do 
not have to clear gravel bars aft er fl oods, which is labor-intensive and expensive, and 
harmful to the river’s living organisms. As a whole, the river changes for the better. By 
defl ecting the current to the river fl oor, multiple vortices are created which cause the 
water to cool slightly and increase dynamic fl ow under low water conditions.

Th ere are various ways to stabilize a river from within. Flow funnels enable us to con-
centrate the fl ow energy in the centre of the river. Large rocks and boulders are an-
chored to the river fl oor, forming a funnel that increases fl ow rate in the middle of the 
river, taking pressure off  the banks and decreasing bank erosion. Studies carried out by 
the University of Graz have confi rmed that this principle concentrates fl ow force in the 
middle of a river. 

When building a water snail, we place rocks and stones on the river fl oor so that the 
water fl ows in inward spirals. Th e water fl ows over the stone steps placed at a slight 
angle towards the inside of the bend. Th is also works at low water levels. Th e water’s 
energy is guided in and downwards, swirling sediment up from the river fl oor and 
depositing it on the bank. Th e current is directed towards the centre of the river even 
when water levels are high. Th e water spirals inwardly, picking up speed as it whirls 
downwards. Th is is because the snail shape becomes narrower and narrower in diam-
eter the closer it gets to the riverbed. Creating an inward spiral successfully protects 
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a river’s outer banks from erosion, as was shown in the case of the Suhre river in the 
canton of Lucerne. 

Pendulum ramps have proven to be useful in reducing fl ow rate and energy in streams 
with steep gradients. Ramps are made of large boulders and rocks placed transversely 
to the direction of the river’s fl ow, but in such way as to make the water move from 
left  to right in a pendulum pattern, thus diminishing fl ow momentum. Meanwhile we 
have learned that the slowing eff ect of the pendulum movement also occurs under high 
water conditions, although this is not visible on the surface. Pendulum ramps appar-
ently also improve conditions in a river’s ecosystem. Willow saplings that were planted 
on the riverbank 300 meters above the ramp grew 80 centimeters in the fi rst year, and 
those planted below below the ramp grew 220 centimeters. Th is inner change was also 
confi rmed in bioresonance scans (System Pier Rubesa and Walter Th ut, Switzerland).

As we have seen again and again, nature-based river revitalization not only off ers fl ood 
protection, but also vitalizes river ecosystems overall. Water quality is demonstrably 
better, and plant growth in and around rivers more dynamic. Th is results in improved 
living conditions for fi sh and other aquatic organisms, refl ected locally in larger fi sh 
stocks and greater biodiversity. It is not surprising that sport fi shermen, skeptical at 
fi rst, now call for more rehabilitation projects following these principles. 

»Every river has its own character«, says Otmar Grober. »Every river has its own sound and melody.« In the 
photo, he (center) is measuring the stream’s biological harmony.  
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Th e use of a river’s own natural materials and the river’s acceptance of them in an eff ec-
tive but very unobtrusive construction plan based on natural principles results in these 
measures naturally and harmoniously blending into the landscape.

In addition to biological and structural advantages, these methods also off er consider-
able fi nancial benefi ts. As a result of using nature-based construction techniques, these 
installations can withstand fl oods immediately upon completion. Material and labor 
input are comparatively small because most of the materials come from the river area, 
and construction activities can be reduced to a minimum. Moreover, the recreational 
value of the revitalized river landscapes is enhanced. 

Th e most important lesson I learned in years of nature-based river engineering is that 
it depends on knowledge gained from experience. Before we can even begin planning a 
project, we have to know the ways of a river. If we are to live and work with the natural 
environment in a sustainable way, we must draw on everything we know about the laws 
and dynamics of nature to optimize our use of available energies, and apply them with 
as little eff ort as possible. We must strive to learn more about water’s own abilities to 
organize and purify itself so that we can deal appropriately with the challenges facing 
our waters in future. Only when we have gained insight into nature’s unique properties, 
complexities and interactions will we succeed in designing balanced, natural land-
scapes – on the one hand because the interventions needed will be on a much smaller 
scale, and on the other, because our waterways will continue to provide their inhabit-
ants with a diverse and dynamic habitat.

We live in an age in which property is becoming increasingly valuable, and in which we 
use land more and more intensively. It is up to us to make sure that our river ecosystems 
thrive and survive. Water is our most precious resource and it needs its own space – 
otherwise our source of life might just disappear.

»Every river has its own character. I know my rivers by ear. Every river has its own sound 
and melody.«
O T M A R G R O B E R



















Workshops have become a permanent feature of the program 
in the three-year history of the Hansgrohe Water Symposium. 
Practical experience in the workshops gives participants a 
better understanding of the theoretical aspects of the com-
plexity of water. Thomas Kipp, who operates and supervises 
hydro power plants; Markus Wöhrle, head of the water spray 
laboratory at Hansgrohe; experienced water diviners Hans-
Dieter Schweikardt and Dr. Steffen Schweikardt; and Brigitta 
Klotz, a qigong instructor, all invited participants to look more 
deeply into the meaning of water.

C H A P T E R  3

Workshops
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Since time immemorial, people have chosen to settle along rivers. To this day, the 
preference for riverside locations is overwhelmingly obvious on any topographic 
map. However, the availability of drinking water was rarely the reason that people 
settled on riverbanks. Clean drinking water was more likely to be obtained from 
mountain springs or wells.

So why were people drawn to rivers? Why is Schiltach located in a very exposed position 
on the very spot where the Schiltach and Kinzig rivers merge, for instance? Aft er all, the 
extensive and high rainfall catchment areas of these rivers meant that there was a con-
stant threat of being swept away by fl oods or ice runs. But in the end, this disadvantage 
was by far outweighed by the power of fl owing water. People learned to make use of rivers, 
thereby gaining an important locational advantage over places that were landlocked.

During times of increased rates of fl ow, even medium-sized rivers like the Schiltach and 
Kinzig can move huge loads. Today we might consider this to be insignifi cant, but back 
in a time when there were hardly any roads in rural areas, only narrow paths and trails, 
and goods had to be transported on the backs of men and beasts, rivers were more use-
ful than any modern highway.

Timber raft ing on rivers allowed large amounts of wood to be shipped from the densely 
wooded areas of the Black Forest to growing cities. Resin and cobalt were transported 
as additional cargo. For hundreds of years, rivers and lakes were Central Europe’s main 
traffi  c arteries. Emigrants from the Black Forest also followed the Kinzig, Nagold, Neckar 
and Rhine rivers on their way to a new future in North America, Brazil or Australia.

Harnessing the power of rivers to facilitate mechanical and agricultural production 
processes required more experience and ingenuity. More than 2,000 years ago, in an-
cient Mesopotamia, norias were powered by the fl ow of streams and rivers to lift  water 
several meters out of the river for irrigation purposes. Even today, norias are still in use 
in Syria. Th is technology saved farmers the trouble of having to haul incredibly heavy 
water bags to their fi elds. Th e Romans further developed this technology and used it 

Energy from rivers in the Schiltach area
t h o m a s  k i p p
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mostly to power grain and oil mills. Up until the end of the fi rst millennium, Central 
Europe lagged socially, culturally and technically far behind the more civilized Arab 
and Roman worlds. Water mills had not yet come into use. But things changed in 
the early Middle Ages. We do not know whether Central and Northern Europeans 
learned to build mills from other cultures or whether they invented them on their 
own. In any case, by the eleventh and twelft h centuries, hundreds of water and wind-
mills had been built in Scotland. Historic documents record the existence of water 
mills in southern Germany starting around the thirteenth century.

Overshot and undershot waterwheels
In the Middle Ages, most of the mills in our region probably used overshot wheels. To 
increase the height from which the water descended, the water was channeled from the 
stream or river to the top of the mill wheel and into its buckets. Overshot wheels use 
approximately 75 percent of the water’s drop energy and are very fl exible. Large 
amounts of water enable them to generate considerable amounts of energy, but smaller 
amounts of water can also be useful.

Undershot wheels are less effi  cient, but have the advantage of being able to make use of 
the fl ow energy of streams even when the gradient is low. In contrast to overshot wheels, 



108 – WORKSHOPS

which turn with the current, undershot wheels turn backwards, against the fl ow of the 
current. A third type of wheel, the middle-shot wheel, combines both principles – the 
use of drop energy and the use of water’s fl ow energy. It was commonly used during the 
industrial revolution, especially in water-rich streams and rivers with low gradient, to 
power heavy machinery in copper mills, hammer mills and lumber mills.

The turbine replaces the waterwheel
Various types of waterwheels were in operation near Schiltach as well. Overshot mill 
wheels were typical of the Black Forest region and made use of smaller side streams with 
relatively high gradients. Th e waterwheels were traditionally made of wood and used 
mainly to grind locally harvested grain. 
In addition to grain mills, saw mills to process local wood also sprang up along the banks 
of the two water-rich main rivers, the Kinzig and the Schiltach. In Teinach an der Nagold, 
water power was even used to cut marble slabs. Most of these heavy-duty 

A historical noria (scoop wheel) in Hama, Syria, powered by stream fl ow – the technology is more than 2000 years old. 
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processes required undershot waterwheels that needed large amounts of water and can 
therefore be found only on the banks of the Black Forest’s larger rivers. 
Th e Black Forest region once boasted some 1,400 grain mills; today there are barely 
200 to 300 left , very few of which are still in operation. Th e rest are mostly in ruins. At 
the beginning of the twentieth century, there were some 15 to 20 grain mills operating 
on smaller side streams in the districts of Schiltach and Lehengericht. On the Kinzig 
river during the same time, there were seven and on the Schiltach there were as many as 
10 waterwheels in use. Th ey powered saw and grinding mills and the fi rst machines for 
the production of cloth, but they also made possible the industrial mechanical process-
ing of iron that required the use of lathes, drills and smith hammers.

Hydropower wouldn’t be much more than a technical historical footnote today if it 
hadn’t been for various inventors in the nineteenth century who revolutionized the 
use of water’s fl ow energy, fi rst generating mechanical energy and later electricity. In 1849 
James Francis improved the effi  ciency of fl uid fl ow energy by directing compressed 

Mills in the Black Forest usually have overshot waterwheels. 
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water through a pipe into a steel blade wheel, and the turbine was born. Lester Pelton 
in 1880 patented a turbine with a modifi ed blade wheel that was also able to make 
use of water under high pressure situations such as in reservoirs, with water level 
diff erences of several hundred meters. Finally, the Austrian professor Viktor Kaplan 
in 1913 developed a propeller-type water turbine that effi  ciently generated electrical 
power by directly recovering the kinetic energy available in rivers.

Nevertheless, in the nineteenth century, the use of hydropower for industrial appli-
cations was almost completely supplanted by the coal-fi red steam engine. But in the 
1920s and 1930s, with growing demand for electricity, hydropower experienced a new 
renaissance, prompting an unprecedented number of impressive hydroelectric dam 
projects in Europe and the United States. To this day, hydroelectric power plants such 
as Grand Coulee, Hoover Dam, Grimsel and the Edertal Dam are signifi cant con-
tributors to regional power production.

The renaissance of hydropower
At the end of the nineteenth century, the waterwheels of the mills on the Kinzig and 
Schiltach rivers were also gradually replaced by Francis turbines. Installing a larger 
turbine together with a smaller one on the same shaft  could further increase the 
recovery of fl uid fl ow energy. Depending on water supply, these turbines could be 
operated together or individually, improving effi  ciency. Compared to old water-
wheels, new turbines turned so rapidly that even heavier machinery could be directly 
powered.

At the same time, some of the newer local industrial plants were already switching to 
electrical power. Th e Karlin loden factory in Schiltach used electricity to produce wool 
cloth, as did the Junghans company in Hinterlehengericht to manufacture parts for 
the watchmaking industry, and the Heinzelmann saw mill in Vorderlehengericht used 
electrically powered saws to process lumber from surrounding forests into boards and 
construction timber. In this period, the local grain mill used electricity generated by 
larger hydropower plants. Th e inhabitants of the region found plenty of work in these 
local industries, and on 22 December 1903 they also had their fi rst taste of the modern 
age: Schiltach put up its fi rst electric lamppost.

But it wasn’t until about 1920, when regional power transmission lines connected the 
hydroelectric power plants with each other, that the fi rst residential homes in the larger 
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valleys benefi ted from electricity. For decades, the private use of electricity was limited 
to providing energy for lighting. Electrical household appliances and electric room and 
water heaters only came into use in the 1950s. In smaller valleys and in more remote 
higher areas, people sometimes had to wait until aft er World War II before their houses 
and farms were connected to the power grid.

Th e use of small side streams to generate electricity was only a short episode in the his-
tory of local power generation. Smaller water power plants gradually disappeared, as 
they were unable to meet the growing demand for electricity. Only some 10 hydropower 
plants located at favorable points along the Kinzig and Schiltach rivers were kept in op-
eration and expanded. Meanwhile, the need for energy called for power plants that did 
not depend on the whims of small local rivers and were able to supply unlimited and 
inexpensive electricity. Long, high-voltage power lines crossed the valleys and signal-
ized the advent of the age of coal and nuclear power in which we live today.

In the present era of climate change and with the passing of Germany’s Renewable 
Energy Law early in the twenty-fi rst century, priorities in the generation of power 
have shift ed once again. Nuclear power may become a thing of the past, and coal-fi red 
power plants are responsible for 80 percent of Germany’s CO2 emissions from power 
generation. In contrast, hydropower, when integrated into the natural water cycle, is 
a renewable energy source that has no impact on our climate. No wonder that even 
medium-sized rivers like the Kinzig and Schiltach are now becoming more interesting 
as potential suppliers of electricity.

Th e 10 hydropower plants that remain along the rivers of Schiltach produce roughly 
1,063 kilowatts of electricity. On average, these power plants have fed some fi ve mil-
lion kilowatt hours into the grid over the past 10 years. Calculations show that this is 
enough to supply all 3,943 inhabitants of the town of Schiltach with climate-neutral 
hydropower – provided they do not heat their homes with electricity. Hydropower saves 
500,000 liters of heating fuel a year, reduces CO2 emissions by 5,000 tons, and there is 
no need to dispose of fl y ash and cinders.

However, we must bear in mind that even hydropower has an impact on our envi-
ronment. Weirs complicate or prevent migratory fi sh from reaching their spawning 
grounds. Benefi ts and consequences should be carefully calculated when water power 
is exploited along small rivers. Today we have the resources to fi nd ways of generating 
clean electricity and conserving river ecosystems at the same time. 
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In the face of climate change fi nding cost-effective and environmentally benign 
ways of using our precious water resources is becoming increasingly important. 
This concern becomes even more important when we use hot water, because this 
also consumes energy. Hansgrohe’s sophisticated EcoSmart technology allows 
us to use water and energy more effi ciently without sacrifi cing the high level of 
comfort our customers are used to. EcoSmart mixers and showers are equipped 
with advanced technology that limits water fl ow and thereby helps us signifi cantly 
increase water savings. 

EcoSmart technology lowers water consumption by up to 60 percent compared to conven-
tional showers. Even our luxurious and large selection of Raindance EcoSmart showers and 
overhead units use only 9.5 liters of water per minute. A system of sophisticated jets and the 
admixture of air, especially developed by the Hansgrohe water spray laboratory, make this 
possible. Another element is an intelligent fl ow limiter that reacts to the level of water pres-
sure by adjusting the size of water jet openings, thus keeping water fl ow constant.

A very similar technology is used in Hansgrohe’s basin mixers. In the outlet of each fi t-
ting, a special aerator infuses the water with air. At the same time, it restricts suspended 
particles, shapes the water fl ow, renders it soft  and pleasant, reduces noise levels, and 
cuts water consumption to as little as fi ve liters per minute – all without compromis-
ing comfort – since we really don’t need more water than that to wash our hands. Basin 
mixers are also equipped with a precision elastomer integrated in the aerator, which 
automatically reacts to changes in water pressure by altering its form. Th is decreases 
the amount of water used while keeping water fl ow constant. Water fl ow in mixers not 
equipped with an aerator can be much higher.

But what do we actually do at the Hansgrohe water spray laboratory on a day-to-day ba-
sis? Our goal is to optimize the way in which water fl ows from showers and wash basin 
mixers. In a way, we water spray researchers are water designers because we give the 
liquid element its shape. Our years of development experience are the foundation for all 
of Hansgrohe’s shower and water spray innovations. 

Water magic at Hansgrohe
m a r k u s  w ö h r l e
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In addition to our very economical EcoSmart showers, we also developed the rectangu-
lar overhead Shower Heaven in the Axor Starck Shower Collection. It measures almost 
one square meter and has three spray modes. Th e person under the shower can choose 
between an invigorating laminar spray for a natural massage, a gentle rain of volumi-
nous drops enriched with air, and a soft  body spray which opens the fl ow of water in 
more than 500 shower jets. Inside the overhead shower, Hansgrohe’s AirPower techno-
logy infuses ambient air into the water, creating a mixture of air and water that takes 
the shape of large soft  drops – like a warm summer rain. Th is system, developed in the 
Hansgrohe water spray laboratory, makes taking a shower a sensuous and emotional 
experience, heightening our awareness of how precious this element is.

Seeing how water behaves
At the 2010 Hansgrohe Water Symposium, participants were invited to join a hands-on 
workshop on water spray research. Guided by Hansgrohe spray developers, they were 
able to observe and familiarize themselves with various water phenomena at fi rst hand. 
Th e workshop focused on the technologies used in Hansgrohe products, which users 
are not aware of when taking their showers. Th e workshop also heightened people’s 
fascination with water, its fl ow being oft en perceived as something magical.
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During the workshop, we demonstrated the intensity of water jets, their characteristics 
and the eff ects of the spray they generated. Using extra large transparent shower heads 
for display purposes, we explained to participants how water and air fl ow within the 
fi xtures. Hansgrohe’s Showermobile, a table on wheels with a hand-cranked pump, was 
used to create the water pressure required for a certain kind of spray. In modern baths 
we select spray modes with the push of a button, but here workshop participants had to 
use their own strength to get results by cranking the pump, which proved impossible to 
do for more than one minute.

We also aimed a stroboscopic lamp at several diff erent types of shower spray. In the 
pulse light of the lamp we could see how water that fl ows from the Raindance hand 
shower comes out in voluminous drops that seem to remain in the air in a state of 
suspension. Th is created the impression that a fl oating chain of water drops was hang-
ing from each of the 90 spray jets.

Th is eff ect was easily explained with the help of an oversized overhead shower made of a 
transparent material. Th is very large, fl at, cylindrically shaped air shower is 70 centi-

A stroboscopic lamp used during the workshop helped to illuminate various types of shower spray. 
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meters in diameter and sucks in ambient air through a valve located at the center of the 
fi xture. Th e air sucked in by a partial vacuum mixes with the water. Th e mixture then 
fl ows into the spray chamber where it is swirled – a process that particularly impressed 
our participants. Millions of air bubbles create eddies in the center of the shower. Some 
of the participants compared these swirling images to galaxies, others were reminded of 
satellite images and passing clouds.

How does air get into the shower spray?
In a sense air and water jostle for space in the spray chamber. Th e two elements must get 
around each other to fl ow out of the narrow spray jets in the shower plate. Th is competi-
tion is a key factor in shaping the drops of the rain spray. Air takes up space inside the 
spray chamber, increasing the pressure. Th e rain spray gathers momentum, producing 
an invigorating shower sensation which participants were able to feel on their arms and 
hands. Th ey were also able to directly experience the strength of the partial vacuum in 
an experiment in which a participant used their thumb to close the end of a hose that 
had been connected to the shower chamber. Th e vacuum suctioned the person’s thumb 

Floating chains of water drops – water fl owing from the oversized shower fascinated participants.  
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Th e Hansgrohe Showermobile is run by hand-cranking a pump. 

tightly to the opening, and instantly, the air swirls in the shower disappeared because 
the infl ow of air from the hose had been blocked off .

For our second experiment we used a 1.5-meter high Plexiglas cylinder fi lled with water 
and sealed at the top. A hose connected its lid with a shower head that was equipped 
with the same kind of air system as described above. A narrow, transparent tube reach-
ing down about one meter into the water in the cylinder was put through the lid. Th is 
tube was open to ambient air and, when the experiment began, the level of water in the 
tube was the same as in the cylinder.

Th en, with the help of the Showermobile’s hand-cranked pump, participants could 
operate the shower head. Prolonged and vigorous cranking caused the level of the water 
in the tube to gradually drop. Th e partial vacuum created by the shower head sucked 
the water out of the tube. Th e sinking water level in the tube measures the partial 
vacuum: one meter corresponds to 0.1 bar. As soon as the tube was sucked empty of 
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water, a few isolated air bubbles, followed by many more, started fl owing out of its lower 
end and rising to the top of the large Plexiglas cylinder.

Th en a second, even larger Plexiglas cylinder measuring around 2.5 meters in height 
was used. A tube was again placed through the lid, reaching down about two meters 
into the water. Th e experiment was repeated as before, but this time the shower head 
was connected to the tap instead of to the hand-cranked pump. When we turned on 
the tap, the water level in the tube quickly started to drop, with no need for physical 
exertion, the convenient pressure of the municipal water supply being enough. Th e tube 
was quickly emptied because of the partial vacuum in the shower head, and air bubbles 
started to rise. We then increased the water pressure and the shower’s partial vacuum 
became stronger, increasing the number of rising air bubbles. 

Th e participants again placed their thumbs on the opening of the hose. Th ey were able 
to use their thumbs to control the infl ow of air and create magical air bubble currents 

More and more air can be fed into the shower’s spray as the partial vacuum increases.  
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in the cylinder. If the infl ow of air was blocked for few seconds and then suddenly 
released, huge air bubbles were created that spread throughout the cylinder, rising to 
the top where they virtually exploded. Th is clearly illustrates how air sucked into the 
shower and mixed with water gives the spray more volume and power. Th e admixture 
of air also restricts the amount of water that fl ows through the shower plate, as proven 
by a fl ow indicator.

The inner structure of water spray
In a third experiment we wanted to show how we test the effi  ciency of a shower spray 
without getting ourselves wet. We used three Plexiglas cylinders, each of which had a 
diff erent kind of shower head built into it, pointing upwards. We closed off  the tops of 
the cylinders by tautly stretching a special kind of extra-strength cling fi lm over them. 
We carefully opened the valves. Jets of water spray spouted up out of each shower head 
and pattered against the cling fi lm.

Drumlike, almost rhythmic sounds ensued. Th e cling fi lm stretched and looked close 
to ripping. Th e lights in the laboratory were dimmed and light pulsing from a strobo-
scopic lamp illuminated the interior structure of each water spray. We saw thick, spiral-
shaped jets of water spray in one cylinder, thin needle-like spray in the second cylinder, 
and voluminous drops like those of a Raindance shower in the third cylinder all collide 
with the cling foil skin.

Participants placed their hands on the foil to feel the diff erent kinds of water spray. One 
spray swirled in the palm of their hands, the second felt like a gentle rain shower, and 
the third was like a good, strong massage.

In the end, participants learned many new things and experienced the element of water 
in a completely diff erent way, discovering its magical fascination. Th is is what we as 
water spray researchers experience on a daily basis and what keeps our enthusiasm for 
water alive. Water always casts a spell over people. In addition to its life-giving and life-
sustaining qualities, water is unbelievably fascinating and magical – an attraction our 
participants were unable to resist. Water is, aft er all, the element of change and renewal.
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Markus Wöhrle and his team (top) in Hansgrohe’s spray lab are always looking for ways to improve effi  ciency and 
showering comfort. Th e team encouraged workshop participants to sense the nature of various jets of water (bottom). 
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How do we fi nd water hidden underground if we want to dig a well? In their 
work shop, Hans-Dieter Schweikardt and Dr. Steffen Schweikardt discussed this 
interesting question with participants and invited them to give the divining 
rod a try.

 
Traditional scientifi c methods are quickly exhausted when it comes to locating un-
derground water reserves, or what we call groundwater. It is very diffi  cult for geolo-
gists to assess underground conditions even with the most modern of methods. Th e 
predominant methods are to measure electrical resistance (geoelectricity) in subsur-
face rocks or to explore the ground below with sound waves (seismic exploration). 
But these methods have their limits, and reliable data is diffi  cult to obtain. To really 
know, we would have to open the ground and take a good look. But doing that would 
require dynamic probing and rotary drilling, both of which are time-consuming 
and costly.

It is too expensive to drill holes everywhere and this is where water diviners come in. 
Th ey can’t look into the ground either, but they are able to identify what lies under the 
ground’s surface. Water divining, or dowsing, is disputed by conventional geologists 
because there is no explanation for the way it works from their point of view. But the 
success of water diviners speaks for itself. Dr. Steff en Schweikardt, with a PhD in geol-
ogy and years of experience in water divining, believes that it is a very useful addition to 
traditional scientifi c methods. He thinks that many geologists do not wish to recognize 
or understand the potential of water divining.

Groundwater and well locations
Most people associate the expression ‘water vein’ with underground streams or water 
channels – similar to piping systems or our body’s circulatory system. But these con-
ceptions are not correct. Water veins are fi ssures in rock masses or are permeable layers 
in ground formations. Larger amounts of groundwater can accumulate only in cavities, 
not as underground cave lakes, but more in wet sand and gravel.

Science and the divining rod
h a n s - d i e t e r  a n d  d r .  s t e f f e n  s c h w e i k a r d t
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Fissures in rock mass continue above ground, but are invisible. A divining rod held by 
a sensitive diviner reacts to these invisible lines in the air. Th e course of the lines can be 
felt, which allows us to draw conclusions on the structure below the surface and the 
existence of water veins. Diviners can detect the presence of water in the ground and 
the geopathic zones where water collects. Ideally, diviners look for locations where 
several water veins cross – this is usually a good location for a well.

Divining depends mainly on experience and less on theoretical ideas. People have 
known about the potential of the divining rod for a very long time, and Chinese illus-
trations show them being used as long ago as the third century before Christ. In ancient 
China, a house could be built only aft er an »earth diviner« had been consulted. Cave 
drawings by Bushmen in South Africa also document the use of a rod to search for 
water 6,000 years ago. Woodcuttings from the sixteenth century show that the divining 
rod was also used to locate mineral resources. People already knew that ore veins could 
be found in fi ssures in rock formations – and that a divining rod could detect them 
from above. Long before the modern science of geology had begun, water diviners with 
their knowledge of geopathic zones and fi ssures were the geologists of their time.

Certain peculiarities in the landscape can also help an experienced water diviner recog-
nize the alignment and direction of water veins. One unmistakable sign is a tree that 
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is conspicuously crooked, for instance (see illustration). Th is is not the result of strong 
winds, but an obvious attempt by the tree to avoid a geopathic zone. 
Trees with trunks that twist to the left , trees that have been hit by lightning and double-
trunked trees can all be important indications of the presence of geopathic zones. 
Other signs include cracks in stone garden paths, garden walls and even houses.

How do water divining rods work?
During their hands-on workshop, Hans-Dieter Schweikardt and Dr. Steff en Schweik-
ardt shared their practical experience with participants. Th ey explained how to use the 
rod and encouraged participants to give it a try. Th e important thing is to hold the rod 
enclosed in both hands, but not so tightly that the rod doesn’t have enough room to ro-
tate like a hinge. Th e rod is then in a state of weak balance, meaning that minimal forces 
are enough to cause it to move. 

Many participants felt the eff ect and movement of the divining rod – and were sur-
prised at how easy it was. Hans-Dieter Schweikardt explained that water divining is an 
ability we as humans inherently have, just like our other senses – but that we must be 

An unmistakable sign of a water vein – a crooked tree attempting to avoid a geopathic zone.   
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receptive to it and sharpen this sense. A water diviner uses the rod to detect water below 
ground just as we use our eyes to make out the course of a stream in a landscape.
By the way, a divining rod does not have to be made of wood. One oft en hears that to 
search for water the forked stick has to be freshly cut. However, it isn’t the water in the 
stick that is important, but the elasticity of the wood, which is of course higher when it 
has been freshly cut. Today rods are also made of plastic, aluminum and brass.

Th e human body is not a measuring instrument based on physical-chemical variables. 
Subtle forces and eff ects that can be felt only subconsciously must become perceptible 
in physical reactions such as the movement of a divining rod. Th e rod acts as the hand 
on a human clock, so to speak.

Earth rays and their effect
At the end of the workshop some participants asked about the eff ect of so-called Earth 
rays. Th e term is another expression for what diviners usually call geopathic zones – 
places that have a negative eff ect on biological systems and therefore also on human 
health. Th ese places include subterranean water veins, fi ssures and fractures in rock 
masses, and other geological anomalies. Earth rays have nothing to do with rays or 
radiation in the physical sense.

Th ese geopathic zones or geopathic fi elds nevertheless aff ect human beings and their 
health, especially when they are under people’s beds. From experience we know that 
water veins induce symptoms that are diff erent from those caused by geographical 
faults or folds. Th is is nothing new, by the way. As early as 3,000 years ago, Etruscans 
built their homes in such a way as to ensure that sleeping areas were out of harm’s way. 
Th ey used their animals to locate healthy spaces. Before building a house, they let sheep 
and pigs graze on the field, and the beds in the new house were placed where the 
animals had chosen to sleep and rest. 
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Our bodies’ water cycles are essential to our existence: blood and lymph, tears and 
saliva, fl uids of desire, perspiration and urine. What can we do to help stimulate the 
fl ow of water in our bodies? The slow and harmonious movements of qigong allow 
qi, the vital life force, to fl ow more easily through the kidney and bladder channels, 
opening the fl ow of yin, the element of water and the most precious thing in our 
existence. This fl ow can release blockages and relieve anxiety and tension. Our 
intervertebral disks have more room to absorb water and to regenerate themselves. 
The Bubbling Spring points in the soles of our feet enable the energy to fl ow freely, 
boosting our vitality and creativity.

Let’s see what happens to a sip of water once we swallow it. It blends with our saliva, 
gastric juices, bile, and with our intestinal fl uids. When our sip reaches the small 
intestine and the colon it is absorbed by the bloodstream. It then travels via blood 
vessels and lymph channels throughout the entire body, reaching the fi nest branches 
of our various organs and tissues. Water travels through our bodies in the form of 
blood, carrying off  waste and toxins. Our heart then pumps it to our kidneys where 
waste is fi ltered out and collected in urine in our bladder. When we urinate, we 
release that sip of water back into nature where it can be used to fertilize crops. Th e 
estimated combined length of all channels and runlets in the human body is 1,300 
kilometers.
 

Water’s path through the body 
We consist mostly of water. An adult human being is made up of more than 70 percent 
water. We are water – our brain is enclosed in water, as is our spinal cord. Th is protects 
them from injury and dehydration. Water channels transport hormones to their pre-
determined destinations. Every cell is a small water container enclosed in a membrane. 
We are even more dependent on water for procreation – the spermatozoon makes its 
way to the egg and fertilizes it, and the entire development of the embryo takes place 
»under water«. 

QIGONG
b r i g i t ta  k l o t z
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Qigong – serenity through movement
Th rough the ages, starting at least 12,000 years ago, people have always looked for the 
origin of life. Th e monks and nuns of ancient China found it in nature, in mountains 
and around water. Th ey observed the movements of cranes and imitated them. Th ey 
were able to internalize the movements they had observed, feel them in their own 
bodies and immerse themselves in exercises like Push the Waves or Touch the Sea and 
Look to the Sky. Th ese movements activate breathing and body, spirit and mind, all at 
the same time. Balanced, slow deep breathing and giving free rein to one’s thoughts are 
helpful components of the exercises. Th e natural, fl owing movements of qigong massage 
our internal organs and increase the elasticity of our ligaments, tendons and blood ves-
sels. Rotating movements help develop fl exibility of the spine and joints. Th ey stimulate 
our immune system, activating our powers of self-healing and regeneration.

Practicing qigong in a group bonds us without the need for words. Each person’s body 
and mind are in harmony with the life force qi from the sky, the earth, and from the wa-
ter in and around us. A principle of qigong is wuwei – not wanting anything, not pursu-
ing any particular purpose, being open to the fullness of life. Life cannot be planned, 
people come and go, love comes and goes, all in good time. Security doesn’t come from 
the outside – we can fi nd it only within us, in trust, in letting go of our need for illusions 
of safety, by listening to our inner voice – and fi nally, by applying these inner percep-
tions to our everyday life.
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Brigitta Klotz’s picture of water inspired participants at the qigong workshop.  

Water and qigong
In the West, water is frequently considered to be something tangible and constant. In 
contrast, the Chinese tradition considers water a phase. Water is associated with yin, 
which represents the feminine aspect such as winter, dark colors like blue or black, pas-
sivity, yielding, ears, hair, salty taste, fear, moaning, dreaming and intuition. 
   According to the Chinese concept, the water element is our connection to our an-
cestors. Th e essence of life, the primeval qi, is stored in our kidneys. It is important 
to maintain our kidney qi since it diminishes in the course of our lives. One of the 
ten thousand qi exercises, Rowing on a Lake, helps us open the fl ow and relax while 
strengthening the back. It can also help us free ourselves of rigid thoughts. Tears might 
fl ow, when a dam of tension breaks. Th e channels of qi are the bladder meridian (yang, 
the male polarity, the male aspect) and the kidney meridian (yin, the female polarity, 
the female aspect). Th e bladder meridian with its 67 points is the longest channel in our 
bodies. It starts in the inner eye, runs over the head down the back of the neck where it 
branches like a delta channeling qi down two paths on each side of the spinal column. It 
ends on the outer side of the nail bed of each small toe. Gently bending and straighten-
ing our backs and rotating our hips aids the fl ow of qi. Th is strengthens and stretches 
the muscles in our backs, keeping them supple. It is important to open the Gate of Life 
(ming men) in the lower back, located under the spinal process of the second lumbar 
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vertebra. If you put your thumb and index fi nger on your backbone at the height of your 
waist and tilt your hips back and forth, you will feel mobility in this area. Stiff ness in 
this area leads to back problems.

Exercise: Rowing on a Lake
Simple exercises and postural movements at work and during breaks can relieve spinal 
discs. Th ey absorb water, and blood and lymph can fl ow more easily through our bod-
ies, giving us renewed vitality for life. Although most of us do not have a rowing boat 
moored alongside a jetty at our doorsteps, we can still imagine water or engross our-
selves in a beautiful picture of water. Th is allows us to do the exercise Rowing on a Lake 
with no need for a boat or lake. 

Standing on the fl oor, we place our feet shoulder width apart. Keeping our knees 
slightly bent, we pull up our shoulders to our ears and let them sink back in a slow and 
controlled movement. We repeat this several times, letting the burden slip and fall off  
our shoulders deep into the magma of the Earth. Everything that causes us stress, all 
our worries and all our fears, will be burnt and dispersed. Holding our arms back with 

Gate of Life and Bubbling Spring – Brigitta Klotz has been practising and teaching qigong for 30 years.
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our palms to the sky, we let them move up and imagine that through our hands, we are 
absorbing the infi nite sky’s energy, the rays of sun, the glittering of the stars; we collect 
them by loosely closing our fi sts. Keeping our fi sts loose we move them forward letting 
them sink deep into the ocean. Once our arms are hanging down, we open our fi sts. Th e 
fi rst point of the kidney meridian is located on the sole of the foot between the base of 
the second and third toes. It is called Bubbling Spring or yong quan in Chinese. Yong 
means to gush forth, to fl ow, and quan can be translated as ‘a spring bubbles up from 
the ground, forming trickles of water’. Now we can imagine that through this point, the 
Bubbling Spring, we are connected to the Earth and to the water that is surfacing in the 
form of water vapor. Inhaling, we let our arms move up, as if of their own accord, mov-
ing up with the fl ow. Once our arms are in the air we breathe out and again make loose 
fi sts as if we were holding two oars, and let them drop into the water. We enjoy reaching 
up (the yang aspect – masculine and active), and sinking (the yin aspect – feminine, 
relaxing and yielding) so that in the course of the exercise both principles of life are 
in balance and harmony in accordance with the Chinese concept. Our breathing is 
calmer – free of brooding thoughts and worries, we fi nd serenity and peace.

Qigong – the way to a long life
Qigong is meditation in movement. Since the mind concentrates on a movement it can 
fi nd peace. Tension and relaxation alternate. All of our concentration is fi xed on the 
movement and breathing. We develop respect for ourselves, for the uniqueness and 
beauty of our bodies, and for the environment we live in. Or to quote Laozi (604 - 531 BC):

All creatures carry within them the receptive yin
And comprise the active yang.
Th e mediating life force (qi) 
Creates a harmonious union.

Nothing upsets one who dwells in serenity.
Movement is life.
If stiff ness sets in, so does decay. 



















The cultural program at the third Hansgrohe Water Symposium 
included visuals, music and poetry. Writer John von Düffel 
read his short philosophical essay »Articulating the Blue« 
before joining Dr. Klaus Lanz to meditate on the complexity 
of the element on the basis of selected images of water. The 
violin and cello duo 842 rounded off the musings of the two 
authors with musical interpretations. The brass quintet Swabian 
Brass created an upbeat mood with their very own kind of 
water music. Michael Bradke brought along some very 
special instruments. Founder of the MobileMusicMuseum, 
he per formed an amazing audio rendition of a brewing 
tropical storm.

C H A P T E R  4

Cultural events
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Water is the element of change. It is soft  and hard, smooth and rough, sometimes calm 
and sometimes frighteningly wild. Water can be embracing, almost caressing, one mo-
ment swirling around the hull of a ship or hugging the body of a swimmer, only to toss 
them about the next moment in a fi t of violent rage, brutal and relentless in its cruelty. 
You never enter the same sea twice.

Water is blue in an infi nite number of ways. Th e sea refl ects the color of the sky. Th e 
play of light and shadow casts magical patterns on the water’s surface. Th e sun’s posi-
tion and passing clouds can make the water’s expanse seem friendly and inviting or 
cold and aloof. Th e glittering sea lures us with light, but everything can change without 
warning. Th e sky may darken and the water swell, ominous, leaden and gray.

On the horizon, sky and sea blend, and so do their colors. And yet, not even an expert 
can tell by looking at the sky how the water will be. It obeys its own fl owing and tran-
sient laws. Th e water can be a surface of shadowy lace ripples under bright blue skies. 
In turbid, dank weather a choppy sea can suddenly become frothy, glowing and green. 
Fickle weather cannot explain the many guises of water, and its endless palette of colors 
and shapes can at times make the sky above it appear rather monotonous.

Water is the element of change. It cannot be compared to anything else. From one day 
to the next, even from one hour to the next, water resembles not even itself.

Everyone has an idea of what color ‘sky blue’ is. If the colors that people associate with 
these words were laid out in a row, they would hardly vary. But the color of the sea is 
another story. Say ‘ocean blue’, and the imagination gets lost searching through endless 
impressions. Language fails us in face of such subtleties. Memories of the sea and its 
uniqueness are what remain, and while we linger and look, we feel that we very gradu-
ally lose the ability to describe blue. In its own way, each blue is beyond words.

Much has been written of blue as the color of longing. In the absence of words, dreams 
and memories begin to surface. But the longer I look out over the water, the more I 
begin to sense it. Suddenly, I believe I can tell how warm or cold it is. I try to guess how 

Articulating the blue
j o h n  v o n  d ü f f e l
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deep. I smell and taste the ocean water spray in sticky salt air, mixed with the smell of 
ship diesel and engine oil. A journey begins, an eventful dream. And nevertheless – in 
the midst of this swirling, heady blue trip through distance and time – serenity resur-
faces again and again and I wish to linger. Mythical waters lie there in unfathomable 
silence, innocent images of a silenced sea, a mere surface of color.

A unique geography of colors erupts – unknown waters show their blue backs. As if 
tamed, they bend before us, and yet a glimpse of a black and blue shadowy hollow, eddy 
or swell, give us a sense of infi nite depth, and sometimes a light slap from the foam of a 
wave reminds us of water’s violent and whimsical nature.

Blue is the color of longing, the stuff  of which dreams are made of, but it is also the color 
of a slumbering force coming up from the darkness below.

People who live on or near water are as diverse as the element itself. When I wrote my 
novel Vom Wasser, I set out to study the structure of water, the way it fl ows and lingers, 
and to portray it in words. In doing so I wanted to create a stream of memory. Th ere 
have been a series of rivers, lakes and seas that have played an important role in my life. 
I wanted my descriptions to do justice to these waters, their sensuality and the world 

Writer John von Düff el, at home in swimming baths and seas around the world.
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Element of transformation – the colour of water changes from one day to the next, from one hour to the next. 

they had been for me. Th e discovery I made was as simple as it was fundamental – it 
isn’t possible to describe a river or sea without telling the stories of the people who have 
lived there. Th e story of a river, lake or sea is always the story of the people, and vice ver-
sa. Th e myths and legends surrounding water are part of its aura – in and around water, 
stories become real. What would the Rhine be without the Lorelei and the Rhinegold, 
or the North Sea without the Schimmelreiter? We are refl ected in water and water is 
refl ected in us. Water refl ects not only what we are but what we have the potential to be. 
Water as our mirror has a fantastic dimension, as much utopian as ominous. It refl ects 
our wishes, fears, dreams and reality. It is a poetic mirror, its insights deeper and more 
searching than those of our superfi cial reality.

Th e mind-set and mentality of people who live near water, the rhythm of life and death, 
the ups and downs of their fortunes, are determined by the motion of water, its rhythm 
and its tides. If a group of people whose homes had always been traditionally close to 
water were made to leave and live elsewhere, they would lose their way of life, their 
cultural identity, their myths and their own particular wisdom. Th ey would become 
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strangers to water, without any ties to the element that was once the mirror of their lives 
and their histories, the element that bore their memories.

Our relationship to water is diverse and ever-changing. It can be practical and prag-
matic, sensuous and narcissistic, domesticating and domineering, cultic and religious, 
or full of melancholy and decay. All of these have their place in an aesthetic of water 
ranging from ideals of classical innocence and purity to demonic destruction, because 
water also refl ects our will and our delusions.

But water refl ects not only human beings – this mirror is magical in its reciprocity 
as well. We give water something in return. Our myths and stories give it a face and 
a voice. Our memories, our language and our images articulate the blue. Without us 
water would be forever silent. 

Water is a poetic mirror, its insights deeper and more searching than those of our superfi cial reality.  
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A picture says more than a thousand words. But what does an image really tell us, 
what sense do we make of it, what associations does it evoke, what consequences 
does it have? What we see determines our way of thinking, our will, our actions. 
The fi rst conscious perception, the fi rst glimpse is therefore of great signifi cance. 
This moment is decisive for our future actions. This also applies to our attitudes 
towards water. A conversation revealed how unique two individuals’ perceptions 
of water could be. The participants were two people with very different back-
grounds: the fi rst, author and swimmer; the other, a scientist and water researcher.
Their program for the evening was to react spontaneously to images of water they 
had never seen before and discuss their perceptions.

A stalactite cave
Dr. Klaus Lanz: Water, from a scientifi c point of view, has an age – and its age can be de-
termined with the help of stalactites. If we cut open one of these hanging limestone cones, 
we will see a ring-shaped structure, similar to the rings of a tree. It was formed by dripping 
water, which for thousands and thousands of years deposited traces of minerals with every 

The color of water – a conversation
j o h n  v o n  d ü f f e l  /  d r .  k l au s  L a n z

Even water has an age – stalactites in a cave can help determine how old it is. 
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drop. Water also invariably contains ultra-small traces of naturally radioactive uranium. 
Th e uranium decay allows us to date with relative precision the individual ring layers 
many thousands of years back. If we examine the traces of water left  behind in the rings, 
we can even determine the temperature of the water when it evaporated from the oceans 
at that time. Th is also makes stalactites very good recorders of climate development.

John von Düff el: I too think of how old the element of water is, maybe the fi rst element 
of life on this planet. I can’t help looking at the setting this limestone cave off ers. As 
a swimmer I tend to say that for me, it has the shape of a primeval indoor swimming 
pool, or of a church. Th e stalactites look like pillars, like they belong in a temple. Th e 
atmosphere in this picture seems almost religious. With a bit of imagination you can 
make out shapes and fi gures in the stalactites, which intensify the primordial aspect 
and the impression of a very old element. Th e sound of the falling drops, the tomb-like, 
crypt-like coolness of this cave are sensuous impressions I associate with this picture.

A dew-covered meadow
John von Düff el: Aft er water dripping from old stones, we now have water settling on grass 
from the air and forming into drops on the blades. One of my childhood memories is of 
running through meadows in the morning and coming home with wet clothes and shoes. 
It felt like we’d gone through water, but it really was just a green, early morning meadow. 

Morning dew – once a magic potion, and yet science today still doesn’t fully understand its mystery. 
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And to me, that’s something magical – you know it hasn’t rained, yet it’s as if water had 
fallen from the heavens. But I’m sure Klaus Lanz can explain that quite wonderfully …

Dr. Klaus Lanz: ... unfortunately he can’t. Th ere is no aspect of water we know less about 
than dew. Of course we know that dew is basically precipitated from moisture in the air. 
But we still have no detailed knowledge of why there is more dew condensation in cer-
tain places than in others. Alchemists also took a strong interest in dew. It was consid-
ered to be a magic potion which could be used to dissolve substances and for medicinal 
purposes. Or think of a Lady’s Mantle leaf with its dew drops. Th e water seems to have 
collected there as if by magic – it didn’t come from the ground and it didn’t fl ow there. 
Th e mystery surrounding its origins was probably what gave dew its reputation. Who-
ever has taken a sip of dew water knows that it tastes diff erent.

Leaping salmon
Dr. Klaus Lanz: Th e question is, will the fi sh make it up the river? Yes, it will make it. 
But scientists still do not know how salmon can swim upstream. Viktor Schauberger 
observed these fi sh and gave the subject some thought. He came to the conclusion 
that this phenomenon could not be explained solely by the leaping power of fi sh, and 

Against the current – how does a salmon manage to swim faster than the water rushing past it? 
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that there had to be other forces involved. Normally a fi sh is never able to swim so fast 
against the kind of current we see here. Th is is just one of the many big mysteries about 
water which conventional physics has not yet been able to fully explain.

John von Düff el: Here we are dealing with two opposite movements. Th at’s what is 
fascinating about this picture, the incredibly strong force of water rushing downstream, 
torrential, dangerous, maybe even voracious – and the fi sh that has to face this enor-
mous force. As a swimmer, I love to swim against the current, just like the fi sh. Th e only 
answer I have to your question about how the fi sh makes it upstream is that I think it 
swims on the side of the river where the current is not so strong. Th ere you can some-
times swim against the current and go quite a distance, which you lose again when you 
swim in the middle. But I also think the ability of the fi sh has a lot to do with the size 
of its contact area. A human is just too broad and off ers too much resistance and gets 
pushed back. Th e fi sh is shaped like a wedge, a shape that is perfectly suited to ducking 
under the currents shoving against him. Th at’s why I envy this fi sh.

Dr. Klaus Lanz: It’s not swimming on the side, it has another secret – perhaps it’s 
the structure of its scales. We know for certain that fi sh on their way upstream swim 
against the strongest current, that’s how they fi nd their way.

Dr. Klaus Lanz (left ) and John von Düff el in conversation at the 2010 Hansgrohe Water Symposium.
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A swirling stream with autumn leaves
Dr. Klaus Lanz: Th e force we see in this eddy is small, but it can become much stronger 
and bigger and even sweep everything away. We humans make use of the power of 
water, but don’t always do it in a very intelligent way, and sometimes our dams even 
cause great damage. As a scientist, the variety of colors in this picture amazes me, but I 
have no explanation for them.

John von Düff el: Th ey’re autumn colors, I’d almost like to call it autumn water. Th e 
water seems to be unbelievably clear and able to refract and refl ect the colors of the 
fl oating autumn leaves, to dissolve the colors so to say. Th at’s what makes it look like 
colorful rinse water from a paint box. You can see that the water itself is clear, but that 
the leaves and everything under them glistens. It’s a very good example of why water 
always fascinates me – the fact that water always changes, that it also fl ows with the 
seasons. Take for instance my favorite lake, where I always swim, water temperatures 
permitting. It’s amazing, when I’ve been away for two days, to see how the water has 
changed again. Th is picture is an illustration of glistening autumn water, full of colors, 
but there is also autumn water that is turquoise and already really cold. Th en there is 
black water, which in fact has already turned into winter water. Th at’s what I fi nd so 
fascinating about this element, that it refl ects being and becoming, transience and time 
in a special way, and also that it is so completely unpredictable.

Water hole
Dr. Klaus Lanz: A very moving, very dramatic picture. It stands for tremendous misery 
in the world of water. Th is is exactly how we visualize the lack of water. We imagine de-
serts, people who walk for hours just for few drops. But this image is misleading. Th e vast 
majority of people who suff er from a lack of water today do not live in deserts or remote 
rural areas, but in huge cities, on the outskirts of megacities. Th eir calamity is the same 
as we see here in this picture, except that it’s in a crowded, urban setting. But we almost 
never get to see what the lack of water looks like in a city, even though it aff ects millions 
of households. In 2010, nearly one billion people still had no access to good quality drin-
king water.

John von Düff el: Th is picture is also so thought-provoking because we take water so 
much for granted. We live in Central Europe, spoilt by a mild climate and an abun-
dance of water. Water is always available and always magical. It was a very big step for 
me personally to refl ect on the fact that water can’t always be taken for granted. 
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Water in abundance and water in shortage – a stream with autumn leaves and a water hole for survival. 

Philosophy also began with our amazement at the existence of this element and the fact 
that it is always available, always present. Not until you become aware of how much 
other regions, other people have to struggle for water, can you really understand what a 
blessing this element is. Th is photograph is about ethics, not just a picture of nature, but 
a picture that appeals to our moral sense because it makes us appreciate water. When 
you see this image, then you know how precious water is. Not only there, but everywhere, 
each and every liter.
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The constant motion of water is largely responsible for modeling the shape of the 
Earth’s continents. This happens in a particularly impressive manner in the oceans’ 
surf zones, especially when winds come into play.

Ocean surf
h u b e r t  b r a x m a i e r

In the summer of 2009, photographer Hubert Braxmaier traveled down the coast of 
Brittany. His images of the rugged coastline show the dramatic eff ects of wind and 
water. His photographs were exhibited at the third Hansgrohe Water Symposium, 
where they were also available for purchase. 
 
For more information, please visit www.braxart.de 
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Water is an element that appeals to all of our senses, including our sense of hearing. Th e 
fl owing, falling and swirling motions of water are associated with familiar sounds ex-
pressing its movement and the resonance of the materials surrounding it. Th rough the 
ages, musicians and composers have found inspiration in the sounds of water. At the 
2010 Hansgrohe Water Symposium, three musical performances showed how prolifi c 
and creative the idea of water can still be for musicians today.

Water sounds
s wa b i a n b r a s s ,  8 4 2 ,  m i c h a e l  b r a d k e

Th e brass combo SwabianBrass opened the evening with an unconventional and 
spirited piece on the subject of water. SwabianBrass is made up of fi ve virtuoso in-
strumentalists who are masters of all things brass and all musical styles. Founded in 
1992, the ensemble includes Th omas Michelfeit (trumpet, fl ugelhorn), Michael Anton 
Müller (trombone, euphonium), Sebastian Patzelt (tuba), Meinrad Löffl  er (trumpet, 
fl ugelhorn) and Bernd Kromer (bugle). Aft er captivating the audience with several 
classical and contemporary pieces, the fi ve showed that they have an even wider range 
of talent. Th e highlight of their performance was a specially arranged version of the 
song popularized by Gene Kelly, Singin’ in the Rain, played not on brass, but blown 
on bottles. 

Transforming pictures into music – the 842 duo. Original music from ‘wind’ instruments – SwabianBrass 
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Michael Bradke showed the audience how to imitate the sounds of waves, rain and 
waterfalls. Bradke, who has been deeply involved with music since his childhood, is a 
musician with heart and soul. In addition to studying musical science, music ethnology 
and music pedagogy, he also studied percussion, double bass and singing. Bradke is ac-
tive as a performer and music educator in troubled urban areas. He created the Mobile 
Music Museum whose installations and performances have been hosted internation-
ally since 1992.

Th is unusual musician kicked off  the symposium with an amazing sound performance, a 
rendition of a water cycle that didn’t use a single drop of water. He used his mouth to imi-

A quieter note was struck by the Duo 842 – 8 strings, 4 hands, 2 friends. Tim Ströble 
(cello) and Felix Borel (violin) are classically trained musicians. Felix Borel is a 
member of the SWR Orchestra in Baden-Baden and Freiburg, and Tim Ströble is the 
principal cellist of the Wurttemberg Philharmonic Orchestra in Reutlingen and a 
member of the cello ensembles Ponticellos and Quattrocelli. Th e Duo 842 compose 
their own pieces and are always exploring new techniques and sounds on their inst-
ruments. Th ey introduced the evening’s exchange between John von Düff el and Klaus 
Lanz with a lively interpretation of Michael Jackson’s Human Nature. Before the 
two writers began musing over several images of water, Tim Ströble and Felix Borel 
improvised, off ering their own interpretation of the images. Th e result was highly 
stimulating, bridging images, ideas and sounds. 

Virtuoso Michael Bradke imitated the sound of falling drops with his mouth.
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Klaus Grohe, Chairman of the Supervisory Board at Hansgrohe AG, with a South American rainmaker instrument.

tate the sound of falling drops, crackling foil for rain falling on a tin roof, a gurgle bottle 
for a river, and a wave drum to reproduce the sound of ocean surf. A tea kettle whistle 
made steam audible, while a thunder can, lightning sheet and wind pipe recreated clouds 
and weather conditions. Th e cycle ended with the return of the rain, released by clouds. 
Michael Bradke had no trouble in getting the audience to participate, and for the fi nale 
all instruments became an orchestra. His performance brought the water cycle to life, 
refl ecting the spirit of the Hansgrohe Water Symposium – to work towards a better, more 
creative, optimistic and productive way of dealing with water.

More information on the Hansgrohe Water Symposium: 
www.hansgrohe.com/watersymposium 
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The Ways of Water

Our Daily Water: Fascinating Element and Eternal Cycle was the title of 
the third Hansgrohe Water Symposium, held on 7 and 8 October 2010 
at the company’s headquarters in Schiltach in the Black Forest. Many 
distinguished experts on water helped to understand the signifi cance of 
water’s various cycles in both nature and our technological world. Experts 
also took a critical look at how industry and society treat this valuable 
resource. Th is book documents the lectures, events and workshops held 
during the symposium, making the results of the conference available to 
a wider audience.
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