
Water is Life and Future

The HUBER Recovery Plant: Wastewater as Valuable
Material to be Used in the HUBER ReUse Park



HUBER »ReUse Concept«
Closing local water, material and energy cycles

Within the HUBER ReUse Concept yellow water
(undiluted urine) and brown water (faeces and
toilet flush water) are sepa-rately collected via
waterless urinals and NoMix toilets. Grey water
(cleaning and wash water) is conveyed via a
separate line. For the treatment of the
separated waste-water flows innovative HUBER
technologies are available. These systems are
operated with the aim to provide safe service
water, nutrients for agriculture, and energy.

The objectives of the HUBER ReUse Concept are
to close water, material and energy loops
locally and contribute in this way to sustainable
resource management. The treated wastewater
and nutrients are reused in the company’s own
park where crops and fruits are produced for
human consumption. Wastewater is no longer
considered waste material but secondary raw
material for recovery of service water, fertilizer
and energy.

We Cl se the L ps!



HUBER Wastewater Separation
Reuse of wastewater, our most dependable source of water,
nutrients, bio-solids and energy

Our Recovery Plant for separate collection
and treatment of grey, yellow and brown
water

Urine (yellow water) has a small volume, but contains most of the nutrients; faeces contain most of the organic carbon; grey
water has the biggest volume, but is little polluted

In many industrialized countries solid waste is separated to
allow recycling. However, all kinds of wastewater streams are
still blended and diluted. End-of-pipe treatment is common.
Beneficial reuse of wastewater and its ingredients is thus
made difficult and expensive.

Domestic wastewater is a blend of moderately polluted grey
water from bathrooms and kitchens and heavily polluted black
water from toilets. Black water can be separated into yellow
water (urine) and brown water (faeces and flush water).

Grey water is only moderately polluted and can easily be
treated for reuse as irrigation or service water with our
GreyUse® Solution.

Urine is little polluted, contains most of the nutrients and few
pathogens, but most of the micro-pollutants. Urine can be
used as fertilizer.

Faeces contain organic carbon and energy. The energy can be
recovered as biogas by anaerobic digestion. The remaining
biosolids contain organic carbon and are useful for soil
improvement.

Our Reuse Park with orchards and fish
ponds for reuse of water, nutrients and bio-
solids

■ Greywater ■ Faeces ■ Urine

Wastewater-Flow org. Carbon (org. C) Nitrogen (N) Phoshorus (P) Potassium (K)



Urine Separation
➤ Removal of Micro-Pollutants
➤ Reuse as Fertilizer
➤ Prevention of Eutrophication

Only about 1.5 litres of urine are produced
per person every day. Urine contains most
of the nutrients, little organic carbon and
few pathogens, but most of the micro-
pollutants.

Urine has great value as fertilizer. Due to
self-inhibition of its degradation by rising
pH-value, separately collected urine can
be stored long-term without causing odour
nuisance.

Where urine is separated, it is easier and
less costly to treat the remaining
wastewater. Expensive nutrient removal is
no longer needed.

Inexpensive MeChem® Solutions for
mechanical / chemical wastewater
treatment become even more efficient
when combined with urine separation at
the source.

When removal and destruction of
micropollutants will be required, urine
separation will become a necessity. It is
far easier to remove micro-pollutants from
small volumes of urine than from large
volumes of diluted wastewater.

Reuse of urine as liquid fertilizer; on-site wastewater treatment and effluent reuse as service water and for irrigation

Irrigation

Rain Water

Brown WaterYellow Water
Service Water

Tank

Fertilizer

Collection and
Hygienisation

Permeate

Huber
MCB

Grey Water

Service Water



Separate Treatment and Reuse of Black or
Brown Water
A source of energy and bio-solids for soil improvement

Black and brown water are highly polluted
with organics and pathogens, contain few
nutrients, but much energy.

Ground kitchen waste can be added to
brown or black water to further increase the
energy content.

Black and brown water is anaerobically
digested. The generated biogas is a
renewable and valuable energy source.

Digested bio-solids are stabilized and
almost odourless. Pathogens are
inactivated and bio-solids disinfected by
thermophilic digestion or a combination of
mesophilic digestion and thermal
treatment. The bio-solids product contains
organic carbon and is beneficially reused
for soil improvement.

Brown or black water treatment must be
centralized or semi-centralized. Tanker
vehicles or vacuum systems can be used for
collection and transport.

We have developed pilot systems for
anaerobic digestion of black or
brown water.

Semi-centralised treatment of black water and kitchen waste; decentralized treatment of grey water



Grey water – Recycling with MBR
Supply of Hygienic Service Water for an Office Building



Anaerobic Treatment of Brown Water for the Production
of Biogas and Biosolids for Soil Improvement



Research Projects



Decentralized Reuse of Wastewater
for Irrigation in Arid Areas
Actual Situation

In affluent districts of many Algerian cities potable water is used for irrigation of gardens and parks.
Cultivation areas in slums, however, are irrigated with raw wastewater under completely
uncontrolled conditions. This leads not only to environmental pollution but also to miserable health
of the population.

HUBER Solution

To reduce potable water consumption and
improve the hygienic conditions in slums, a
simple treatment system is tested in Algiers
within a research project. The system
comprises fine screening, sedimentation and
UV-disinfection. The mechanically treated
nutrient-rich but germ-reduced raw wastewater
is used for irrigation of a test area. Wastewater
is no longer considered waste material but
valuable raw material for reuse.

Test area for irrigation with partially, mechanically
treated wastewater

HUBER Solution – mechanical treatment plus UV-irradiation



Semi-Centralized Treatment of Grey Water
and Reuse as Service Water
Actual Situation

In China’s big and rapidly growing cities huge
amounts of extensively treated potable water
are wasted for toilet flushing, laundry washing
or irrigation. This leads not only to increasing
costs, but also to decreasing potable water
resources. The fresh water consumption of
households could easily be reduced by
treatment and reuse of grey water especially
from bathrooms as process or service water.

HUBER Solution

Objective of a special research project is the
generation of high-quality service water
meeting the chinese requirements for water
reuse in households. The collected grey water
is pre-treated by coagu-lation/flocculation and
micro-screening followed either by MBR-
treatment or sand filtration plus disinfection.

New suburban settlement on the outskirts of a large
Chinese city

HUBER Solution – process options for grey water treatment



Advanced Mechanical/Chemical
Wastewater Treatment (MeChem)
Actual Situation

Polluted drinking water and insufficient
wastewater disposal are the main causes for
infections in many fast growing countries. It is
estimated that less than 10 % of the
wastewater produced on earth is treated before
its discharge.

In view of this situation, HUBER has developed
a range of treatment solutions which are able to
meet the requirements of adapted and modern
wastewater treatment.

Rural area in Vietnam - small streams are often used as
sewers

HUBER Solution – Combination of several treatment steps for applied wastewater reuse

HUBER Solution

Mechanical treatment systems are fast and affordable solutions with the objective to remove as
many solids from raw wastewater as possible. Conventional liquid-solid separation combined with
chemical treatment, such as precipitation and flocculation, improve the wastewater quality
significantly. The treated wastewater can be reused, for example for irrigation, because it contains
valuable nutrients. A further application after mechanical fine screening could be the river and sea
outfall with regard to an expansion of the wastewater treatment plant.



ATZ Concept: SLUDGE2ENERGY®
The ATZ concept for sewage sludge utilisation
produces energy that can be used for drying
the generated sewage sludge. This provides for
climate-friendly, sustainable and economical
sewage sludge disposal without the use of
additional energy.

The core part of the process is the combination
of the patented pebble heater technology (gas-

gas heat exchanger) with a micro gas turbine.
This system enables recovery of electrical
energy from the heat of hot flue gases without
the need for installation of a water-vapour
cycle. The heat of the hot flue gases produced
by incineration is emitted into the compressed
ambient air by the pebble heaters. The ambient
air is then dissolved via a modified micro-gas
turbine under generation of electric energy.
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Sewage sludge volume reduction through thermal utilisation

Concept of the decentralised sewage sludge utilisation plant according to the ATZ process



Decentralised Sewage Sludge Utilisation –
SLUDGE2ENERGY®

In cooperation with Hans Huber AG the ATZ
development and research centre developed an
innovative concept for thermal utilisation of
sewage sludge, which produces electric and
thermal energy both at the same time. The
concept further allows for combined treatment
of sewage sludge and other municipal waste,
such as horticultural waste, screenings, etc. In
response to the increasing challenges of
sustainable waste management this new
method will be implemented on WWTP
Straubing, Bavaria. The plant is designed for an
annual sludge volume of 1,000 to 3,000 t dry
substance.

The sewage sludge disposal volume can be
reduced to approx. 1/8 of the dewatered sludge
volume. The residues are an ideal source
material for phosphorus recovery.

Pebble heater

Demo unit installation plan



Decentralised Sewage Sludge Utilisation –
SLUDGE2ENERGY®
In cooperation with Hans Huber AG the ATZ
development and research centre developed an
innovative concept for thermal utilisation of
sewage sludge, which produces electric and
thermal energy both at the same time. The
concept further allows for combined treatment
of sewage sludge and other municipal waste,
such as horticultural waste, screenings, etc. In
response to the increasing challenges of
sustainable waste management this new

method will be implemented on WWTP
Straubing, Bavaria. The plant is designed for an
annual sludge volume of 1,000 to 3,000 t dry
substance.

The sewage sludge disposal volume can be
reduced to approx. 1/8 of the dewatered sludge
volume. The residues are an ideal source
material for phosphorus recovery.

Pebble heater


