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According to the famous American publication “Goodbye to the Flush Toilet”
by Carol Stoner in 1977, my intention with this renewed and forward looking
title is to report from my own experience as a designer, producer and seller of
composting toilet systems during the last twenty years.




Facts in human life;

1. We spend 6 months of our lifetime , being on the toilet;
2. We produce 40 m3 of urine ;
3. We produce 6 m? of faeces ;

Facts about using a flush toilet:

1. We use 800 m3 of water for flushing;
2. We produce 850 m?3 of waste water ;

Facts about using a dry toilet:

1. We produce 40 m3 of urine ;
2. We produce 0,6 m3 of compost ;




Some conclusions at the beginning:

My main conclusions from my own experience with dry toilet design | will put at the
beginning:

1. Mostly all fundamental innovations of dry toilet designs have been already
developed at the end of the 19th and the beginning of the 20th century;

2. Simplicity and reliability in function and operation are the main criteria for a
good toilet system,;

3. Acceptance and integration of a dry toilet system can only be achieved, if
aesthetic, practical and economical criteria are met;

Further than this, the best reputation of a toilet system should be a positive effect
on the environment and on natural resources.




Why do we need dry toilets in northern climates?

At the end of the 19th century, the flush toilet became the most common toilet
system, especially in urban and suburban areas in northern Europe. Today, nearly
98 % of all German households, for example, are directly or indirectly connected to
the sewer system. But still there is a need for sanitation in areas, where sewer
systems could not be realized like garden and recreation areas, mountains and
areas with rocky underground.

In the Seventies of the last century, the Scandinavian governments supported
the spreading of waterless toilet systems to avoid pollution and high costs for
discharge outside urban areas. With the ecological movement in the Eighties
and Nineties, in many of the northern countries dry toilets were seen as a
resource saving option for house owners, even when the house was
connected to a sewer system.




Sewerless Houses in urban/suburban areas and in the country

Garden houses for seasonal use Houses and settlements
for year-round use




Since the last ten years and with the implementation of environmental laws,
the need for public toilets in sensible areas like national parks and recreation
sites is growing. At the same time, the interest by governmental and non
governmental organisations increased to transfer decentralized sanitation
concepts on a small scale and low-cost level to the developing countries as
part of their foreign aid programs. As a consequence, research and technical
innovation by universities and private companies in northern countries were
financially supported, combined with ongoing projects in all parts of the world.
Regarding, that at least two thirds of humankind have no access to water and
sanitation and pure drinking water as a human food is more and more a
limited source, the idea of the flush toilet system, to be a solution for
sanitation in general, has to be reconsidered. Alternative solutions can be
even more hygienic, reliable and economically reasonable in many areas:




The modern bucket toilet with bark chip additives

A mobile toilet for occasional use A ventilated toilet for seasonal use




Bucket toilets, equipped with simple devices for separating urine and faeces
and scattered with absorbing and structural material, are proven and tested
solutions even for indoor toilets. The toilet waste can be collected for example
in biodegradable bags and can be emptied into a composting system for
further biological treatment.

Bucket toilets without air outlet need to be emptied every 3 days, depending
from the smell absorption ability of the added material. Bucket toilets
combined with a steady air draft only need to be emptied, when the volume of

the bucket is filled.




Urine separating toilets without using additives

Separating insert for self builders Separating toilet with blinds




Pure urine collected by separating devices, within the toilet bowl increases
the collecting volume for faeces inside the toilet housing, and absorbing
material for urine can be abandoned. Direct separation of urine improves
sanitation and the further treatment of faeces. Urine mixed 1:8 with water can
be used as a fertilizer for all kind of plants after a rest period of 6 months,
being considered as hygienic then.




Composting of toilet and kitchen waste, outside

Composting bin with lid Vermiculture, working 24 hours a day




Dry toilets can be connected by a down pipe with an exchangeable and
ventilated container for larger capacities like in public use.

Decomposition may happen outside in a composting bin with worms, for
example. After 1 year, faeces with, or without urine and absorbing material
will be decomposed to earth, which can be used as an organic fertilizer and
soil improver for ornamental plants like flowers, bushes and trees.

Because of health risks, the compost from toilet waste should generally not
be used for fertilizing eatable plants. If there is no possibility for biological
treatment, the toilet waste can be collected and dumped at any suitable and
tolerable disposal. Also burning can be an option in special cases like
epidemic or emergency.




Composting system for toilet and kitchen waste, inside

Section showing air Composting container Opening for emptying
flow




Our composting toilet system with internal decomposition consists of up to
four toilet stools with or without urine separation, each with a down pipe up
to four storeys high and a composting container underneath, combined with
a ventilation device. The capacity of the container is designed for at least 2
years rest period of the toilet waste including organic kitchen residues and
can be extended up to 8 person households by year-round use.

The original Swedish Clivus Multrum System, designed by Rikard Lind-
strom in 1939, has been redesigned in many ways all over the world during
the last 40 years. Our design is produced since 20 years and has been
changed for convenience while maintaining and emptying the system as a
result of experiences.




Toilet stools and down-pipes

Toilet seat with seal Down-pipes from upper floors

Moveable insert for
cleaning




About five hundred households are equipped with our TerraNova system in
Germany among them the largest settlement with dry toilets worldwide, at

present, (300 inhabitants, 70 composting units, up to 4 storey houses since
1994).




Settlement with 300 inhabitants, Bielefeld, Germany, 1994

Family houses with common gardens 4-storey flat houses




4-storey building with public Kindergarden

10 m down-pipe with 0,3 m diameter, 14 m exhaust air pipe, 0,15 m diameter, section




Places with high frequency of users have additional containers and dry uri-
nals to avoid surplus humidity. Composting systems in public areas maximise
the effort for maintenance and control. For this reason, we train the operating
staff, so the amount of time for maintenance is about one hour a week, re-
lating to four container units, like it has been experienced in a project in the
centre of Rostock, Germany (restaurant, shops and offices since 1995).
Sanitary equipment and the hygienic quality of the compost, the exhaust air
and the water drain have been tested in different pilot projects.




Public toilet in the centre of Rostock, Germany, 1995

Restaurant with shops and offices, 4 composting containers, pilot project




Beside other settlements and family houses, we installed a number of dry
toilets in Alpine huts, equipped with solar systems against freeze.




Public Toilets in the Alpes and in National Parks

Making use of natural slopes for composting containers underneath




Conclusion

Still today, it mostly takes a long way to get single permissions, when
applying for a waterless toilet system at the authorities. Flush toilet systems
are regulated by law in many countries with few exceptions yet. The new
interest in dry toilets and composting toilet systems has a clear and emphatic
background: The necessity of innovations in water-flushed and waterless
sanitation systems towards the existing flush-system has become a basic
task for survival and a precedent condition for future quality of life and
sustainability.




Closing the cicle back to the soill

After 2 years decomposition, compost can be added to ornamental plants for safety
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