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Garden ponds are becoming increasingly popular. They
enhance the garden and offer a new habitat for
numerous creatures in and around the water. A pond
increases the visual appeal of a garden, and offers an
ecological niche for many animals and plants. Various
types of ornamental fish, such as goldfish and koi carp,
are also kept in garden ponds.

Garden ponds come in all shapes and sizes. Smaller
ponds are often prefabricated from glass fibre or PE
materials, whereas larger ponds are mainly constructed
as liner ponds or natural clay-sealed ponds. As a rule,
the deepest point (more than 80 cm in depth) is
designed as a frost-free area. Koi ponds should have a
minimum water depth of 1.5 m.

Natural, healthy waters maintain a stable biological equi-
librium. Various plants, small organisms, fish and
micro-organisms depend on each other. This system of
interdependence is referred to as the “food web” (see
figure 1, page 5). Any external intervention into
individual members of this interwoven community

inevitably affects all creatures of this ecosystem. Within
certain limits, a natural ecosystem is able to cope with
disturbances. The biological equilibrium of artificial
ecosystems, however, such as garden ponds with a
controlled fish population, can be permanently impaired
by even the slightest disturbance.

For this reason, cloudy water is a nuisance for many
pond owners. The following two tables contain a
number of typical substances causing cloudiness.
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Substance Particle size Components Origin

Lime 1–100 µm Calcium carbonate Chemical precipitation,
increase of the pH value

Metal hydroxide 0–100 µm Iron or aluminium hydroxide Hydrolysis of metal salts,
decomposition of fetrilon

Silt 2–20 µm Quartz, various other
materials

Disintegration, abrasion,
Surface run-off

Clay < 4 µm Clay minerals, metal oxides,
mica, feldspar among others

Ground material, soils

Gas bubbles 100–1000 µm Air or oxygen Diffuser, defoamer, aeration 

TABLE 1: Inorganic, mostly harmless substances causing cloudiness



The popularity of ornamental fish ponds is increasing all
over the world.

Today, modern pump and filter technology make it so
easy to keep and care for fish, such as goldfish and koi
carp in garden ponds, that it has become affordable for
most people.

Thanks to modern filter technology from OASE, the
work and cost involved in the upkeep and care of an
ornamental fish pond are notably lower than it might
appear to outsiders.

The adherence to various biological principles (explained
in more detail in this brochure) is essential for clear and
healthy water and the well-being of fish.

An ornamental fish pond is not a natural biotope
capable of self-regulating its biological equilibrium. This
is because feeding the fish leads to regular contamina-
tion caused by a surplus of nutrients.

Fish food and fish excreta contain large amounts of
plant and algae nutrients, nitrogen and phosphorus
compounds. Excessive amounts of nitrogen and
phosphorus compounds inevitably favour unwanted

algal bloom. First, the pond turns green and loses its
transparency, then the fish die as a result of the lack of
oxygen. The pond water turns into an uninhabitable
environment.

Green water, lack of oxygen and the death of fish can be
avoided. It is possible to create a suitable habitat for
healthy fish in your own ornamental fish pond without
great effort, if you observe the following rules when
constructing the pond and looking after the fish.

Planning and realisation of a garden
fish pond
We recommend deciding during the planning stage
which fish species you intend to keep in the pond.

Goldfish are small, beautiful and robust. It is possible to
keep goldfish in small ponds with 1000–2000 litres of
water. However, the pond depth must exceed 0.8 m to
allow sufficient water beneath the frozen surface to
ensure survival of the fish during particularly harsh
winters.

Substance Particle size Components Origin

Colloids 0 –10 µm Large protein molecules Fish excreta, decomposition

products from cells and fish food

Detritus 10 –1.000 µm Cellulose, chitin, lignin,
fibrous protein

Fish excreta, plant residue

Algae 10 –100 µm Green algae, diatoms,
blue-green algae 

Propagation in water exposed to

sunshine and rich in nutrients

Bacteria 1–10 µm Unicellular organisms and
aggregates

Propagation in water with a car-

bon source and rich in nutrients
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TABLE 2: Organic substances and organisms causing cloudiness which consume oxygen and contaminate the
water

Ornamental fish and koi ponds



To keep the increasingly popular koi carp and meet their
requirements, however, a considerably larger and deeper
pond is needed. At the same time, a filter system with
an appropriate capacity, such as the OASE Proficlear
modular filter system, is indispensable. Due to the fact
that koi carp can grow very large – koi weighing several
kilos are quite common – the “magic limit” of 1 kg of
fish per 1000 litres of water is quickly exceeded.

During the summer, the feed recommendation of koi is
about 1% to 2% of their body weight per day. For 1 kg of
fish per 1000 litres of water this equals 10 to 20 g of
high quality fish food per 1000 litres of water per day.
Both pond and filter must be capable of handling these
feed quantities (and occasionally significantly more).
Fish use only part of the food (approx. 10%) for their
growth to build their own biomass. About 90% of the
fish food is metabolised, in other words, “biologically”
burnt. This metabolism requires large amounts of
oxygen. Depending on the composition of the fish food,
the oxygen consumption ranges from 0.1 to 1.5 grams
per gram of fish food.

Working on the basis of a fish population of one kilo per
1000 litres of water and, as a result, 10 to 20 g of fish
food per 1000 litres pond volume per day, this means
that – without over-feeding – up to 30 g of oxygen per
1000 litres per day are required. This is three to four
times the maximum amount of oxygen contained in the
water during the summer season (100% saturation).

As correct fish keeping always involves providing an
adequate oxygen supply, the oxygen content in the water
must be artificially increased by recirculating the water
(using filters, watercourses, water features) or the
addition of air (OASE Aqua Oxy). At the same time it
should be taken into consideration that water recirculation
and aeration are the only oxygen sources at night.

If you wish to guarantee an oxygen content which is, for
example, permanently above 70%, then this means that
a maximum of 1.5 to 2 mg (= 1.5 – 2 g/m3) of oxygen is
added per recirculated litre of warm water (20–30 °C).
Therefore, the water of a pond with a large fish
population should be recirculated at least every two
hours, otherwise, at high temperatures, the life and
health of the fish will be at risk at night due to an acute
lack of oxygen.

It is very important to keep operating the filter system
and the water recirculation 24 hours a day and not shut
them down overnight.

We also recommend reducing the amount of food given
to the fish on extremely hot days, even though their
appetite increases as the water temperatures rise.

Ingress of foreign substances
When planning and constructing the garden pond, rule
out any possibility of external contamination:

> Rain run-off is detrimental to pond life. For this
reason, never allow roof gutters or downpipes etc. to
discharge into the pond. Contamination of the water
with copper from copper gutters presents a
particularly serious threat to the fish and to the
biological equilibrium of the ornamental fish pond.

> It is also very important to prevent contamination of
the pond water by rain run-off from the surrounding
garden, by providing a slightly raised pond edge or
circular drainage. Surrounding lawn surfaces are
often intensively fertilised. Heavy rainfall could wash
any fertiliser applied to the lawn into the pond.
Within a few days, the pond, not just the lawn, will
turn green as a result. It is also easy to prevent con-
tamination from substances such as moss killer, if no
water, other than natural precipitation and water
added intentionally from the mains, can enter the
pond.

> Sunlight is the only energy source for unwanted
algae and considerably raises the water temperature
in the summer. For this reason, we recommend
positioning the pond so that it is not exposed to
sunlight all day long. Please note, however, that
deciduous trees are not suitable for providing shade,
because the contamination caused by their leaves
falling into the pond is greater than that caused by
sunlight. The amount of sunlight per litre of water
can also be limited by sufficient pond depth (greater
than 1.5 m for koi, if possible).
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> Dirt which would normally be deposited in the
deepest area of the pond can be pumped to where it
belongs, i.e. in the filter, by providing bottom drains
or by positioning a suitable filter pump at the deepest
point of the pond.

Pyramid of nutrients in the filter
As a result of the pyramid of nutrients, filters which
seem small in dimension, are capable of achieving
remarkable removal results. A modern filter system with
a biological section cannot be compared to a coffee filter,
which simply retains solid matter until it is disposed of.
A biological filter contains its own ecosystem of
microorganisms.

The decisive factor is, that with each pass, 90 % of the
food is burnt as an energy source and only approx. 10%
is converted into new biomass.

This is why a biological filter of an adequate size hardly
ever needs to be cleaned. However, the filter must
always contain a sufficient amount of oxygen for this
metabolism to take place. In the case of gravity-fed
filters, this means that additional oxygen has to be added
by means of air pumps and aeration stones. Biological
filters should run 24 hours a day and should never be
switched off during the night.

Despite the enormous capacity of biological filters, the
removal result can be considerably improved by mechan-
ical pre-cleaning. This mechanical pre-separation is
intended to relieve the biological filtering stage.
Substances which can be removed here always originate
from the lowest level of the pyramid of nutrients in the
filter. This clearly shows that considerable amounts of
dirt are produced which have to be removed from the
filter at regular intervals, or even daily, if large amounts
are present.
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FIGURE 1: Pyramid of nutrients in the filter
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The nutrients nitrogen and phosphorus
Nitrogen and phosphorus are plant nutrients which are
indispensable for the growth of all plants and algae. If
ornamental fish are kept and fed in a pond which is not
equipped with a filter system, such as the OASE
Proficlear modular filter system, the pond becomes
oversupplied with nutrients, inevitably leading to
excessive algal bloom and a rapid deterioration of the
water quality. The same applies if fertiliser and nutrients
are washed into the pond with precipitation.

The following picture shows the simplified nitrogen
cycle.

Ammonium is the first inorganic nitrogen compound
resulting from the decomposition of protein. The
ammonium/ammonia content is significant because
ammonia is highly toxic to fish.

The balance between ammonium and ammonia shifts
depending on the pH value. Increased
ammonium/ammonia levels become more critical for
the garden pond fauna as the pH rises.

Micro-organisms break down the ammonia/ammonium
and nitrite in the water. This process is called
nitrification and takes place in two stages which are
carried out by different micro-organisms.

In the first stage ammonia/ammonium react with
oxygen to produce nitrite. In a second stage, the nitrite is
broken down by other micro-organisms, the second-
order nitrifying bacteria by the integration of an
additional oxygen atom, converting it into non-toxic
nitrate. Both reactions consume oxygen which the
bacteria take from the water. The first stage of
nitrification is slower than the second, because first-
order nitrifying bacteria grow very slowly. 
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FIGURE 2: Simplified representation of the nitrogen cycle
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Nitrate is the temporary end product of the break-down
of the nitrogen albumen. In comparison to ammonia
and nitrite, nitrate is not toxic to fish and does not pose
a direct threat to fish in the pond.

Nitrate is a fertiliser which stimulates plant growth. A
rising nitrate content automatically leads to increased
plant growth which results in the pond water becoming
cloudy due to algal bloom. At this point, the biological
balance is disturbed. Dead algae sink to the bottom of
the pond where they are decomposed by the micro-
organisms, a process which requires large amounts of
oxygen. This decomposition process again frees the
nitrate previously bound in the plant cell, leading to
increased algal growth. This cycle can only be
interrupted when the micro-organisms convert the
nutrients into biomass or into gaseous nitrogen which is
inaccessible to plants.

Another group of bacteria, the denitrifying bacteria, is
responsible for further processing the nitrate into
gaseous nitrogen. The term denitrification describes the
decomposition of nitrate via nitrite (nitrite remains
bound and is not released) into gaseous nitrogen.
Gaseous nitrogen is chemically stable and no longer
available to the biological process. Denitrification
effectively interrupts the cycle of nitrate production and
utilisation. Denitrification exclusively takes place in low-
oxygen environments.

Decontamination and denitrification take place
simultaneously in modern filter systems, such as the
OASE Proficlear modular filter system. In the filter, the
substances ammonium/ammonia and nitrite, which are
harmful to fish, are broken down first. This process
requires oxygen. The nitrogen in the form of nitrate can
be used by the micro-organisms as an oxygen source,
and converted into gaseous nitrogen which is
inaccessible to algae and water plants.

Given the existence of certain types of algae (floating
algae and blue-green algae), which can use gaseous
nitrogen as a nutrient, it has proven sensible to remove
phosphorus in the form of phosphate from the pond
water.

As fresh drinking water is allowed to contain up to 6.7 g
of phosphate per 1000 litres (6.7 mg/l), phosphate must
be efficiently removed from the pond water.

This is only possible by removing biomass or using
special granules in the filter which bind the phosphate
prior to being removed from the filter.

OASE Phosless in the Proficlear modular filter has
proven particularly efficient in the removal of phosphate.
One unit of Phosless removes approx. 50 g of phosphate
from the pond. 50 g of phosphate correspond to the use
of 5 kg of fish food.

The adverse effects of over-fertilising by phosphates are
explained by the following calculation:

The feeding of 1 kg of fish food releases approx. 10 g of
phosphate into the garden pond. 10 g of phosphate are
sufficient for the growth of 10 kg of algae. When these
algae die, 1,400,000 mg of oxygen are required for their
decomposition.

1,400,000 mg of oxygen roughly equals the entire
oxygen content of a pond with a water volume of
140,000 litres. It is obvious that smaller garden ponds
need an additional oxygen input.

The following methods are suitable for replenishing the
pond water with 1,400,000 mg of oxygen:

> recirculation of at least 500,000 litres of water (1 – 4
days with BIOsys)

> input of 60 litres of a 5% H2O2 (oxidiser)

> or the addition of 25 kg of a 25% calcium peroxide.

This comparison shows very clearly that both water
recirculation and filter equipment, e.g. the OASE
Profiline pump and filter system, represent the most
practical method for permanently providing garden
ponds with oxygen.



Nowadays, an increasing number of people are inspired
by the possibility of a natural pond for swimming and
bathing in their own garden. A well-designed and
properly maintained swimming pond offers relaxation
and recreation.

A swimming pond provides an additional natural
environment in your garden.

Planning and realising a swimming
pond
A natural swimming pond is usually lined with a pond
liner. It generally includes a 1.20 m to 2 m deep
swimming area with steep brick walls, and a densely
planted shallow water zone, the so-called regeneration
area. The larger the regeneration zone in relation to the
swimming area, the greater the self-cleaning capability
of the pond. However, a swimming pond can also be
realised in smaller gardens. It is possible to plan a
considerably smaller regeneration zone if the swimming
pond is built with a bottom drain connected to a high
performance swimming pond filter, such as the OASE
Proficlear modular filter system. The filter is a must!

A swimming pond filter of sufficient capacity can fully
assume the filter function of the regeneration zone. In
this case, a plant and regeneration zone in the pond is
only required for adding visual appeal.

We recommend taking the following points into account
when planning and operating the swimming pond:

> Take measures to avoid substances from being
washed into the pond from outside, as far as
possible. This means that no external water should
be allowed to flow into the swimming pond, which
would result in undesired contamination of the water
with nutrients. Gutter downpipes must not be led
into a swimming pond.

> Take a shower prior to swimming.

> Small children should go to the toilet before
swimming.

> Experience shows that it is useful to have a shower
and toilet in close proximity.

> In swimming ponds, electrical equipment, such as
pumps, UVC units and spotlights must only be used
if they are equipped with 12 Volt technology. Pumps
and electrical equipment of more than 12 Volts must
not be operated inside the swimming pond but
located at a minimum distance of 2 m from the
pond. Ensure that the water supply line is not made
of an electrically conductive material (metal). OASE
Biosys skimmers and bottom drains are used for the
water supply in conjunction with a pump chamber,
OASE Proficlear modular filter M1. Please closely
adhere to the installation instructions specified in the
OASE operating manuals.

It is particularly important to provide dense vegetation
in the pond and start the filter with starter bacteria. No
habitat in nature remains uninhabited. With so-called
reposition plants (fast growing plants that consume a
large amount of nutrients) you can design your
swimming pond as a living space according to your taste
and add your own personal touch.

Early inoculation with filter bacteria improves the entire
microflora of the swimming pond. A swimming pond is
not to be understood as a swimming pool sterilised by
adding large amounts of chlorine, but as a pond in
which each surface is occupied by useful bacteria and
micro-organisms. Useful microflora develop on all
surfaces (liner, plants, stones, wood, etc.) as a result of
targeted inoculation with the filter starter OASE Biokick.
The function of these microflora can be compared to the
human skin flora, preventing undesired germs and
pathogenic agents from establishing themselves.
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A powerful UVC unit, the OASE Bitron, on the filter is
absolutely necessary for ensuring the hygiene of the
swimming pond. Intensive radiation of the water inside
the lamp not only ensures crystal clear water, but also
kills pathogenic agents left in the water by bathers or
waterfowl. A correctly rated UV lamp disinfects the
water without impairing the fauna and flora of the natu-
rally designed pond.

It ensures hygienic safety without the disadvantages of
chemical disinfectants, such as chlorine or ozone.

The “secret” of a functioning and established swimming
pond is a mixture of various individual factors:

> The swimming pond as a living space has a targeted
population. Only useful or beautiful plants and
micro-organisms are used.

> Plants, micro-flora and filters remove the nutrients
nitrogen and phosphorus from the water, preventing
algal blooms.
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FIGURE 3: Planning example for a swimming pond
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FIGURE 4: Planning example for a swimming pond



> Contamination with nutrients as a result of rain, dust
and pollen is limited to an unavoidable minimum
level.

> The water of a swimming pond is not changed, as
fresh water normally contains an excessive amount
of nutrients.

> Dust, leaves and dirt are removed from the water
surface with a surface skimmer, and led into the
filter.

> A good swimming pond filter is equipped with an
effective phosphate binder unit. The growth of
undesired algae can only be prevented if the
phosphate content in the free water is close to zero.
Only low nutrient substrates (gravel, zeolites, etc.) are
used in the reposition zone. For those water plants
requiring particular nutrients, special slow-release
type fertilisers can be added in a targeted manner. It
is important that this fertiliser is immediately
absorbed through the roots of the plants and does
not dissolve into the water.

> Fish are not kept in swimming ponds because their
excreta would excessively contaminate the water.
Furthermore, fish eat the useful zooplankton which
are indispensable as an important component of the
biological equilibrium.

Even if no fish are kept in a swimming pond, a versatile
and fascinating fauna will develop within a very short
time.

Birds love to take baths in the shallow areas.
Amphibians and frogs hide between the water plants,
and colourful dragonflies use the swimming pond as
their new habitat.

A swimming pond is not merely a place for swimming,
it is a biotope in your own garden offering a relaxing
way of cooling off on a hot day.

The OASE Profiline system for the
swimming pond
As already described in the biological section, swimming
ponds can be filtered through a sufficiently dimensioned
regeneration zone.

However, the OASE Proficlear modular filter system can
assume this filtering task completely or in part in the
smallest possible area. In swimming ponds, the
modules are typically operated as gravity-fed filters. The
application of filter systems, such as the OASE Proficlear
filter system, is governed by certain standards and
directives. All electrical units from OASE are supplied
ready for connection and have to be connected to a
power supply properly installed by an authorised
electrician.

The regulation for installers, VDE 0100 Part 702 / Part
740, prescribes a minimum installation distance of 2 m
of external power supply outlets from the water (pond
edge, filter, etc.), and equipment with a 30 mA FI switch
(RCD). (Applicable to Germany). Please note the
individually valid national and international regulations.

The instructions for use relating to the electrical units to
be installed must also be taken into account. The above
mentioned 30 mA FI switch (pump standard EN60335-
2-41) is also required in the manuals covering the OASE
electrical units.

All OASE products meet the valid standards and
requirements and can, therefore, be used accordingly.
Please ensure that the location chosen for power outlets
is dry (or weatherproof) and the cables of the electrical
units safely laid (e.g. cable ducts, cable channels). Only
electrical units with a maximum voltage of 12 V may be
used inside the swimming pond.
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Systems

FIGURE 5: Gravity-fed system with filter containers and a downstream pump

The OASE Proficlear modular filter system offers ideal
filter properties for all pond shapes and sizes. As the
system is of a modular design, it can be flexibly adapted
to the individual features of your pond.

Whether you have a biotope without fish, a gold fish
pond, a koi pond or a swimming pond: OASE Proficlear
“grows” with your pond.

Should your requirements alter, maybe by a larger or
new stock of fish, you can simply reconfigure your
OASE Proficlear filter system.

OASE Proficlear offers professional filter technology for

> mechanical filtering of coarse and fine dirt by
mechanical separation,

> biological filtering of ammonium/ammonia, nitrite
and nitrate by nitrification and denitrification,

> chemical filtering of phosphates by phosphate
binding.

OASE Proficlear can be configured as a gravity-fed or as
a pump-fed system.

Gravitation system
If the water level in the filter containers is at the same
level as that of the pond water, the water is automatically
pressed out of the pond by gravity via the bottom drain
or a skimmer, i.e. a surface cleaner, and forced into the
filters. The pump, arranged downstream of the row of
filters, is used to return the water into the pond. The
downstream UVC unit OASE Bitron is designed to
control algae and pathogenic agents.

A gravity-fed system offers many advantages:

> The dirt of the pond flows directly into the separation
module, in other words, it does not pass through the
pump. The consistency of the dirt is retained so that
it can be mechanically separated more easily.
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> The pump is arranged at the end of the system and
delivers only filtered water. This saves maintenance
and increases the operating life of the pump.

> The energy requirement is low due to the small
height differences and low friction losses.

> The filter system is hardly visible because all
modules are set in the ground and are flush with the
ground surface.

> A higher waterfall or a watercourse can be operated
as the downstream pump is able to generate the
required pressure.

Pump-fed system
The pump-fed filter system is installed above the water
level of the pond. The pump is installed separately from
the filter system and delivers the pond water into the
filter system.

The pump can be accommodated in a pump chamber
which is level with the pond water line (see figure 6), so
that the water automatically flows into the pump
chamber. As an alternative, you can operate the pump
inside the pond. In this case, you do not require a pump
chamber.

The pump delivers the water to the level of the filter
modules which are arranged notably higher than the
water level of the pond.

The cleaned water automatically returns to the pond
through a pipe or an open watercourse.

A pump-fed system offers many advantages:

> For existing ponds, the system can be easily
retrofitted. You do not need a location at water level:
You can flexibly select the location in accordance with
the local situation.

> Low installation expenses as no excavation work for
the filter containers is required.

> The system is easily extendable.

System comparison
Both systems have their advantages. To reach your
decision, please take the following into consideration:

> Is a level installation possible and practical?

> Do you want to keep the available area free for
additional modules should the requirements of your
pond grow?

> Do you wish to return the water to the pond via a
higher waterfall?

> The installation site should be easily accessible to
facilitate maintenance.

FIGURE 6: Pump-fed system with the pump arranged between pond and filters
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FIGURE 7: Pump-fed system with an additional pump sump for a dirty-water pump.

FIGURE 8: Pump-fed system with a filter pit let half into the ground. The pond water flows into the pump chamber
through a skimmer and via a bottom drain.
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Establish the required capacity prior to configuring the
system.

The capacity of the OASE Proficlear modular filter
system depends on the number of filter modules
connected one after the other and in parallel.

The capacity required for your pond depends on its size
and type.

Optimum flow
In its serial configuration, the Proficlear filter system
has a maximum flow of 12,500 litres per hour. This
value depends on the filter design and the throughflow
diameter used for the filter modules.

Based on this flow quantity, the overall system achieves
its maximum filtering capacity, whereby, in addition to
the efficiency of the module filters, the filtering capacity
of the pond itself also has to be taken into account.

The high recirculation and optimum oxygen supply
increase the biological redox potential, i.e. the
oxidisation and nutrient reduction capability of the
pond.

However, despite the advantages of the maximum flow
quantity there are several limitations.

For example, the filter media are subject to a higher
mechanical load which can lead to shorter cleaning
intervals. The settling of dirt at the bottom of the filter is
reduced. The energy requirement increases.

For this reason, there is an optimum flow quantity for
the Proficlear filter system in addition to the maximum
flow quantity. The optimum flow quantity represents the
best possible degree of efficiency of the system.
Determining factors include:

> Efficiency of the mechanical separation

> Energy consumption

> Biological activity in the filters

> Operating life

> Maintenance requirement

The optimum degree of efficiency of the OASE
Proficlear modular filter system is achieved with a flow
of between 7,000 and 8,000 litres per hour with a serial
system.

FIGURE 9: Optimum efficiency

Suitable equipment performance and
capacity

Serial system

Parallel system
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Parallel configuration for performance
scaling
The capacity of the filter system increases with the
number of serial filter modules. A maximum of six
modules can be configured in series.

To meet higher requirements, the modules can be
arranged in parallel. This simultaneously doubles the
optimum flow from 7,000 – 8,000 up to 14,000 –
16,000 litres per hour.

The maximum flow quantity increases to 25,000 litres
per hour.

The filtered water is returned optionally through two
DN 100 return flows, or one common DN 150 return
flow.

FIGURE 10: Modules configured in series

FIGURE 11: Parallel arrangement of two module rows
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The type of installation is dependent on the system of
your choice. The installation recommendations for a
gravity-fed system or a pumped system are different. 

Configuration as a gravity-fed system
The water leaves the pond via a bottom drain or a
skimmer, i.e. a surface vacuum cleaner.

Pipes are used for the connection between the pond and
the modular filter system.

To guarantee a sufficient water supply

> install a DN 100 pipe

> use a pressure pipe

> seal or fuse the pipe to ensure a durable and reliable
connection

> do not use rectangular pipe elements

FIGURE 12: Serial gravity-fed system

FIGURE 13: Parallel gravity-fed system

Installation



Bends should ideally not exceed a maximum angle of
45°.

The filter modules are set into the ground at a location
of your choice, or in a filter pit (our recommendation).

Important for a filter pit:

> Ensure that the system is placed horizontally, or, even
better, with a gradient of 0.5 cm per module in the
direction of flow.

> The dirt must be disposed of.

> The pit requires sturdy foundations.

> Foundation and side walls must be of a frost
protected design.

Allow space for sludge drains and plan a drainage sump
(pump sump). A separate dirty water pump removes
rain water and dirt from the filter pit.

Plan sufficient space next to the filter modules to allow
access to the filter pit.

When full, the filter modules have a weight of approx.
300 kg per module, in other words, they require a sturdy
base. We recommend building a stable concrete
foundation, otherwise the weight of the system could
cause it to sink into the ground.

If you do not want to use a concrete foundation,
compact the installation surface, if necessary, and lay
concrete slabs.

The pump chamber M1 must be used at the end of the
filter system.

The UVC unit OASE Bitron for controlling algae has to
be fitted at the outlet of the pump chamber.

In all cases, install one slide valve at each inlet (skimmer
or bottom drain). It must be possible to lock the system
for maintenance purposes. The pump chamber is
supplied with one slide valve.

Configuration as a pump-fed system
The water leaves the pond through a bottom drain, a
skimmer, i.e. a surface vacuum cleaner, or via a pump
installed in the pond.

Pipes are used for the connection between the pond and
the levelled pump chamber.

To ensure a sufficient water supply

> use a DN 100 pipe

> use a pressure pipe

> seal or fuse the pipe to ensure a durable and reliable
connection 

> do not use rectangular pipe elements

Bends should ideally not exceed a maximum angle of
45°.

If a pump installed in the pond is used, a hose
connection has to be used instead of a pipe.

Depending on the pump type, the hose has a diameter
of 1 – 2 inches.

As the pump chamber is equipped with two DN 100
connection points, the water can be fed from two
separate sources, e.g. from two bottom drains or from
one bottom drain and one skimmer.

The skimmer capacity can be controlled by a slide valve
supplied with the pump chamber.

Important for the installation surface of the filter
modules:

> Ensure that the system is placed horizontally, or, even
better, with a gradient of 0.5 cm per module in the
direction of flow.

> The surface requires sturdy foundations.

> Foundation and side walls must be of a frost
protected design.

When full, the filter modules have a weight of approx.
300 kg per module, in other words, they require a sturdy
base. We recommend building a stable concrete
foundation, otherwise the weight of the system could
cause it to sink into the ground.

18
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If you do not want to use a concrete foundation,
compact the installation surface, if necessary, and lay
concrete slabs.

The outlet of the filter system must be at least 20 cm
above the pond water level, and the gradient of the pipe
should not be less than 3 cm per meter to allow the
water to automatically flow into the pond.

If you use a watercourse or a waterfall, ensure that the
filter outlet is at least level with the highest point of the
watercourse.

To increase the oxygen input into the pond, we
recommend placing the water return end above the
pond water level.

FIGURE 14: Serial pump-fed system

FIGURE 15: Parallel pump-fed system



Frost protected
installation
Lay all pipes and hoses with a
slight gradient which permits
them to drain when the system is
not in operation.

Never route pipes in a way that
allows the water to remain
stationary, otherwise at
temperatures below zero, the
water cannot escape and will burst
the pipe if it freezes.

In the supply pipe from the pond
bottom drain to the first filter 

module, the pipe may be allowed
to freeze up from the DN 100
slide valve. Pressure compensation is through the
bottom drain which must be located at a frost-free depth.
Always keep one area of the pond ice-free.

Module connection technology
The modules are interconnected with DN 150 pipes,
which are part of the delivery, to reduce friction loss in
the system.

The roll ring system permits easy installation and
guarantees a durable and reliable connection of the
modules.

The internal drain slide valves and water pipes are laid
protected.

Enrichment of the water with oxygen
An oxygen stone can be connected to each filter module.
For the gravitation system, in particular, enrichment
with oxygen assists the optimal development of the filter
biology.

The oxygen stone is suspended in the inflowing water by
means of the oxygen stone holder at the inlet of the
individual module.

The oxygen supply is ensured by an OASE pond aerator
(for instance, OASE Aqua Oxy).

Water level fluctuations
Equip the pond system with an overflow. In this manner,
you can limit the pond water level to a maximum and
prevent the filter containers from overflowing.

The filter system permits a maximum water level
variation of -100 mm.

20

FIGURE 16: Frost protected installation 
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Common module features
The filter modules M2-M5 have the following features in
common:

> Water level indicator for checking the degree of
soiling of the filter inserts (only for pump-fed
systems)

> Thermometer for checking the temperature

> Air connection for enriching the water with oxygen
from the air at the inlet point into the filter module

> Spray system for cleaning the filter module

All modules are equipped with a DN 50 sludge drain
with an internal stop valve for the controlled drainage of
soiled water during the cleaning process.

M1 Pump chambers
The pump chamber is designed to
accommodate all OASE filter
pumps, from Aquamax 4000 to
Profimax 40000. 

Use the pump chamber to reduce
pressure loss and to avoid excessive
sludge formation in the filter pump.

In swimming ponds, the use of the pump chamber
permits reliable pump operation conforming with the
standards. Maintain the minimum distance to the pond
required for all units and electrical connections. In
Germany 2 metres, in Switzerland 2.5 metres.

The pump chamber can be arranged upstream of the
filter system (pump-fed system) or downstream of the
filter system (gravity-fed system).

In a gravity-fed system, the UVC units OASE Bitron 72C
and Bitron 110C for the removal of algae, germs and
bacteria have to be connected directly behind the pump
chamber. In a pump-fed system, the Bitron is fitted
downstream of the pump chamber to the first filter
module.

M2 Coarse debris extractors
With its two large surface Screenex
separating screens, the coarse debris
extractor permits the mechanical
removal of solid matter from the
pond water up to a particle size of
300 microns.

Whenever necessary, turn the hand
wheel to clean the screen surfaces by means of the
brushes arranged on the inner and outer faces.

Modules M1 to M5

Dimensions in mm (L × W × H) 800 × 600 × 800

Number of inlets 2 × DN 100

Optional inlets 2 × DN 150

Number of outlets 1

Outlet hose connections 1” bis 2”

Sludge drain diameter DN 50

Housing material High-quality plastic

Dimensions in mm (L × W × H) 800 × 600 × 800

Number of screens 2

Inlet/outlet diameter DN 100/DN 150

Bitron inlet diameter 2 × 1,5”

Max. flow in l/h 12.500

Sludge drain diameter DN 50

Housing material High-quality plastic

Proficlear M1 pump chamber

Proficlear M2 Coarse dirt separator
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M3 Foam filters
The foam filter ensures the reliable
removal of toxic substances, such as
ammonium/ammonia and nitrite.
The water to be filtered passes the
coarse and fine foam filter inserts.
The pores of these inserts form a
large internal surface area for the micro-organisms to
colonise.

The foam inserts have different densities, creating zones
of varying water flow speeds.

Zones with a high flow speed favour the colonisation of
micro-organisms that guarantee the conversion of
ammonium into nitrate via nitrite. The oxygen required
for this process is supplied through the connections in
the housing, for instance by the use of OASE Aqua Oxy.

Zones of a slow flow speed favour the colonisation of
anaerobic micro-organisms which reduce nitrate to
nitrogen which escapes through the air.

The foam filters are cleaned by pressing them against
the intermediate bottom with the cleaning levers.

M4 Bioballs
The Bioball filter extends and
improves the filtering results in a
biological way. Bioballs are filter
elements with a maximum filtering
surface area and a specially 

developed flow guidance. The Bioballs float freely in the
water flow. The required oxygen is supplied through the
connections at the housing, for instance by the use of
the OASE Aqua Oxy.

The Bioballs are maintenance free due to the permanent
rotation inside the module.

M5 Phosphate binders
In the phosphate binder module,
phosphates are taken up by special
binders (Phosless) and permanently
removed from the pond.
Furthermore, this module is capable
of converting nitrates into gaseous nitrogen.

A low-oxygen environment created inside the filter
foam favours the colonisation of denitrifying micro-
organisms.

Dimensions in mm (L × W × H) 800 × 600 × 800

Filter foam volume 70 l

Inlet/outlet diameters DN 100/DN 150

Bitron inlet diameter 2 × 1,5”

Max. flow in l/h 12.500

Sludge drain diameter DN 50

Housing material High-quality plastic

Dimensions in mm (L × W × H) 800 × 600 × 800

Filter surface area in m² 40

Inlet/outlet diameter DN 100/DN 150

Max. flow in l/h 12.500

Sludge drain diameter DN 50

Housing material High-quality plastic

Dimensions in mm (L × W × H) 800 × 600 × 800

Number of filter columns/foams 4/6

Inlet/outlet diameter DN 100/DN 150

Bitron inlet diameter 2 × 1,5”

Max. flow in l/h 12.500

Sludge drain diameter DN 50

Housing material High-quality plastic

Proficlear M3 Foam filters

Proficlear M4 Bioballs

Proficlear M5 Phosphate binders
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To configure the system

> combine the required modules according to your
individual requirements to cover the entire pond
volume,

> calculate the required pump capacity,

> determine the pressure loss,

> select a suitable pump.

Filter configuration
Up to six modules can be connected in series.
Depending on the required capacity, however, it may be
appropriate to use a smaller number of modules.

You can configure your system according to your
individual requirements thanks to the flexible
combination of the different module types M1 to M5.
The combinations in the tables below are given as an
example.

This flexibility, combined with the higher efficiency of
the individual modules compared to conventional filter

systems, results in a higher quality of filtered water than
that produced by any other available filter system to date.

If you use two foam filter M3 modules, change the foam
elements such that the coarse blue foam is located in the
first module, and the fine red foam in the following
module. This will increase the filter capacity and reduce
maintenance.

EXAMPLE: You wish to filter a fish pond with a volume
of 40,000 l.

From the table “With fish”, select a number of filters in
the column for serial systems, which covers the pond
volume to be filtered. Read off the number of filters
required for your filter system.

System configuration

TABLE 3: Determination of a filterable pond volume by a combination of filter modules (example).

Without fish

Serial +
Bitron 72 C/110C

Double parallel +
Bitron 72 C/110C

+M2 +M2

+M3 f 40.000 l +M3 f 80.000 l

+M3 f 60.000 l +M3 f120.000 l

+M4 f 80.000 l +M4 f160.000 l

+M4 f100.000 l +M4 f200.000 l

+M5 f115.000 l +M5 f230.000 l

With fish

Serial +
Bitron 72 C/110C

Double parallel +
Bitron 72 C/110C

+M2 +M2

+M3 f 20.000 l +M3 f 40.000 l

+M3 f 30.000 l +M3 f 60.000 l

+M4 f 40.000 l +M4 f 80.000 l

+M4 f 50.000 l +M4 f100.000 l

+M5 f 60.000 l +M5 f120.000 l

Koi pond

Serial + 
Bitron 72 C/110C

Double parallel +
Bitron 72 C/110C

+M2 +M2

+M3 f 10.000 l +M3 f 20.000 l

+M3 f 15.000 l +M3 f 30.000 l

+M4 f 20.000 l +M4 f 40.000 l

+M4 f 25.000 l +M4 f 50.000 l

+M5 f 30.000 l +M5 f 60.000 l

+M2

+M3 f 20.000 l

+M3 f 30.000 l

+M4 f 40.000 l

FIGURE 17: Example of a configuration



Calculation of the required pump
capacity
Select the suitable pump for your system based on the
required pump capacity, specified in litres per hour.

The following formula has proven useful as a reference
value:

Calculation example:
A pond with a low fish population and a volume of
80 m3 requires a pump with a capacity of 80 / 4 =
20,000 litres/h delivery.

When OASE Proficlear module filters are used, you can
deduct about 20 % from the calculated required capacity.
The filter system achieves a higher efficiency than
conventional systems as a result of the volume of filter
materials and the additional enrichment with oxygen.

Calculation of pressure loss
The pump delivery rate depends on the resistance to be
overcome, the pressure loss. Causes for pressure loss
include, for instance,

> pipe

> filter

> difference between the pond water level and the
highest point of the return flow.

Pressure loss is indicated in metres, expressed as water
column (head) in metres.

Determine the pressure loss by adding the calculated
values. Cross reference with the values in the table on
the left.

Based on the pump characteristic curves specified for
the OASE pumps, read off the pump delivery capacity
remaining after the calculated pressure loss has been
subtracted.

The example shows the characteristic curve of a pump
which, with a calculated pressure loss of about 2.5 m
WC, has a remaining delivery capacity of approx. 6,000
l/h.

24

Pond volume in m3

Pond reference number
Capacity in l,000/h =

Pond Pond reference
number

Without fish 8

Low fish population 4

High fish population (koi ponds) 2

TABLE 3: Pond reference number calculating the
required pump capacity
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TABLE 4: Reference values for pressure loss determination. All parameters can be converted in proportion

Your values

Filter flow (l/h) 5.000 7.500 10.000 12.500

Pond water level [mWs] 0,1 0,1 0,1 0,1 0,1

Pump pit [mWs] 0,1 0,2 0,3 0,4

UVC 72/110 [mWs] 0,35 0,45 0,65 0,95

Pipe 2" (10 m) [mWs] 0,15 0,3 0,45 0,65

Height of waterfall (H assumed) [mWs] 1,2 1,2 1,2 1,2

Bends / Angles / Slide valves [mWs] 0,1 0,2 0,3 0,45

Total pressure loss [mWs] 2 2,45 3 3,75

FIGURE 18: Example of pressure loss determination.

H

Q(l/h)

(mWs)

1000075005000 12500 15000 17500

6

4

2

FIGURE 19: Example for reading off the remaining delivery capacity from the pump characteristic curve.



Selecting a suitable pump
Select a suitable OASE pump from our range:

AQUAMAX 8000, 12000, 16000
Pumps from the Aquamax series are known throughout
the world for their ability to deliver dirty water to filter
systems.

Aquamax were the first pumps to be developed that
stood the test of time in continuous operation with dirty
water for many years. The drainage pumps, which were
frequently used for this purpose, are now obsolete –
their high power consumption, their failure-prone
bearings, and their restricted operating life (rarely above
3,000 operating hours) are a thing of the past.

> Aquamax pumps stand out in comparison with other
pond pumps due to their specially designed rotor
system, which can powerfully convey even heavily
soiled water with its three large surface vanes.

> The satellite strainer supplied with the pump allows
you to draw water from any other point of the pond
and supply it to the connected filter system.

> The dual inlet has 4 suction intensities.

> As an alternative, the dual inlet allows the connection
of a skimmer to simultaneously convey pond and
surface water to the filter system.

> The motor housings of the Aquamax pumps are
made of high quality composite material.

> Dirt particles, such as (koi) excreta or pieces of dead
plants up to 10 mm in size can pass the large surface
strainer casing.

> The pump can remain in the pond over the winter
thanks to the frost-proof technology (patent pending)
and will not suffer damage even when it is
completely frozen up in the pond.

> Aquamax pumps are ideally operated in the pump
chamber M1, they are also particularly suitable for
the gravity-fed system.

PROMAX 20000, 30000
With the Promax series, OASE present an innovative
pump series to be used as a filter feed pump in garden
ponds.

The special feature of this series is the separately
circuited motor units which allow the pump motors to
be conveniently switched on or off individually with the
supplied radio remote control. The dimming function
acts on all operating pumps at the same time.

In this way, you can control the water flow in a targeted
manner at the push of a button. This reduces the power 
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Aquamax 8000 12000 16000

Dimensions in mm
(L x W x H)

350 × 284 × 163

Power consumption
in Watt

110 200 280

Litres per hour 8000 12000 16000

Max. Head Height
(m)

4,0 5,2 5,6

Filter surface area
in cm²

Aquamax: 950 cm²
Satellite: 650 cm²

Weight in kg
with 10 m cable

4,5 6,0 6,0

H

Q

Aquamax 8000, 12000, 16000

(l/h)

(mWS)

1000075005000 12500 15000 17500

6

4

2



consumption. Regulation of the water quantity
considerably increases the effectiveness of the filter
activity.

> Up to 8 mm large dirt particles can pass through the
large-surface strainer casing.

> Promax is equipped with two inlets, allowing water to
be drawn through a surface skimmer as well as from
the pond bottom.

> The pump series Promax includes the patented EFR
(Economic Flow Regulator) principle used to
minimise flow loss.

> The 2" pressure socket is fitted with a special hose
connector permitting the connection of 1" to 2" hoses
without further accessories. A connection to the
system components Bitron and Biotec is guaranteed.

> The Promax series is equipped with a sensor based
intelligent over-wintering technology. The function
status can be checked quickly and conveniently at any
time by means of a control lamp on the receiver.

> Promax pumps are ideally operated in the pump
chamber M1, they are also particularly suitable for
the gravity-fed system.

PROFIMAX 20000, 30000, 40000
OASE Profimax pumps are filter and watercourse
pumps. They can be used either to design eye-catching
watercourses and waterfalls for exclusive landscaping or
as a powerful means to convey the pond water to the
filter system.

> Conveying of coarse dirt particles up to 8 mm in size
is possible.

> Excellent stability. The handle is optimally aligned to
the pump's centre of gravity.

> Over-wintering in the water is no problem, even if
the pump freezes up completely.

> Convenient electronic control in conjunction with the
FM Profi-Master (not available in the UK)

> All PROFIMAX pumps can be installed under water
or outside the water and can be optimally integrated
into the pump chamber M1.
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Promax 20000 30000

Dimensions in mm (L × W × H) 380 × 330 × 230

Power consumption in Watt 285 500

Litres per hour 20.000 26.000

Max. Head Height (m) 3,4 5,0

Weight in kg with 10 m cable 7,5 8,0

8

6

4

2

30000

Q (l/h)

(mWS)

10

4000010000

12

20000

Promax 20000, 30000H

Profimax 20000 30000 40000

Dimensions in mm
(L × W × H)

420 × 240 × 266 460 × 260 

× 297

Power consumption
in Watt

450 650 1.100

Litres per hour 20.000 30.000 41.000

Max. Head Height
(m)

8,0 8,5 10

Weight in kg 15 15 17

8

6

4

2

30000

Q (l/h)

(mWS)

10

4000010000

12

20000

Profimax 20000, 30000, 40000H
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