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 Field investigations
» Data collection

» Basic evaluation

» Expert’s report

* Process design + development

 Start up and optimization

» Support for system operation

Water and Wastewater Treatment— Our business

The water consumption in Germany is of about 130 liters per habitant and day. Only
approximately three liters are ingested as beverages or with food, the rest, which represents
98 percent of the consumed quantity, flows directly after use into the municipal sewage
system. This wastewater may contain numerous nutrients and pollutants at a high level of
concentration.

But not only household wastewater passes into the sewage systems, high loaded effluents
from the industry are discharged as well. Additionally, significant wastewater quantities
polluted with fertilizer from gardening and agriculture are to be considered, as well as polluted
rainwater.

A more strict regulation on national and European level forces the municipalities and the
industry to more extensive and cost-intensive wastewater treatment. To find an approach to
solve optimally and economically such problems is a challenge. The multitude of sewage
parameters lead inevitably to completely individual solutions and to some extent to completely
new treatment methods.
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Before... ...after

Practice-oriented, Intelligent, ( K)cost-effective

To meet this challenge, PIK deals with the development of new methods and the optimization
in the field of the water and wastewater treatment for municipalities and industries, as well of
the treatment of contaminated groundwater. The scientific background is the close contact to
universities, as well as the scientific and technical support for pilot plants and research-
projects. Highly qualified engineers constantly develop new water and wastewater treatment

procedures and optimize existing ones.

The intensive cooperation with engineering offices, municipalities and other companies
makes the newest research-results rapidly available for practice.

It is our goal to determine the most efficient treatment method, under consideration of the
state-of-the-art of science and technology. The PIK offers solutions for the increasingly
sophisticated process-control in municipal wastewater treatment plants and for the treatment
of high loaded industry wastewater.
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In Partnership, Innovative, (K)consequent

Besides the development of new processes and
technologies, PIK deals with consulting tasks and expertises
of very different types. We see us as a partner for
municipalities and industry. Through our specific studies and
test series, we collect numerous data, which can be used in
the conception stage of new methods or can directly find
application in internal processes of decision-making.

For specific problems PIK places the publicly ordered and
sworn expert Dr.-Ing H.-O. Gunter (IHK Libeck) at your
disposal.

One of our key activities is the personal training. We
organize also series of lectures and symposia around the
complex topic of wastewater treatment.

All the measures we start and the ones we supervise have one goal:

Using water economically
and enhancing environment
with creative ideas
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I Intensive data-collections as

I Product oriented optimization of database for further
sewage-treatment-installations in the investigations. Capacity-proof
industry, water-recycling of existing plants

I Support by the supervision of indirect
dischargers. Investigation of toxic

pollutants emitted into the sewer by

means of “canal spies’. Representative I Technical expertises by the publicly
sampling, measurement of wastewater ordered and sworn experts (IHK

and rainwater flow rates. Libeck, Dr.-Ing. H.-O. Giinter)

Our Services

I Scientific and technical
supervising for initial start-ups

and optimization of wastewater
I Performance of treatment plants.
computations for dimen-
sioning, simulation and I Performance of batch and
optimisation of processes continuous tests of biodegradability

in own laboratory.

I Long term technical supervising in
the operation of wastewater treatment
plants. I
Expertises in
I environmental impact
Technical design of pilot plants at assessments.
bench and half-technical scale to
determine the adequate parameters
for a scaling-up.

I Microscopic investigations of
wastewater sludges
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Wastewater Treatment Plant in Luebeck

Client: Entsorgungsbetriebe Luebeck / Germany
Capacity: 640.000 PEgg,
Construction period: 1990 bis 1992, 2003 - 2004 and since 2006

Scope:

The central wastewater plant in Lubeck (ZKW) was extended from rd. 400.000 PE to
about 640.000 PE to improve the treatment-performances and meet the stringent
regulations of the so called “urgency-program of the state Schleswig-Holstein”, e.g.
total-nitrogen < 10 mg/l and phosphorus < 0,5 mg/l. The scientific guidance was
provided by the Technical University Hamburg-Harburg.

Processdesign:

Mechanical pre-treatment, Nitrification, Denitrification, two-stage filtration with
advanced nitrification and denitrification, anaerobic sludge treatment and biogas-
utilisation in a bloc heating work.

Task area PIK:
Operation of a pilot plant to determine necessary data for the dimensioning of the 2-
stage-filtration. Start-up of the 2-stage-filtration, performance record for the filtration
(conformity test), technical and economic optimization of the linked processes
activated sludge process and 2-stage-filtration.
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Wastewater Treatment Plant in Flensburg

Client: City of Flensburg / Germany
Capacity: 224.000 PEgg,
Construction period: 1994 and 1999 - 2007

Scope:

The wastewater treatment plant of Flensburg was extended to meet the regulations
of the so called “urgency-program of the state Schleswig-Holstein”, e.g. total-
nitrogen < 10 mg/l and phosphorus < 0,5 mg/l. The scientific guidance was
provided by the Technical University Hamburg-Harburg.

Processdesign:

Mechanical pre-treatment, 2-system biological treatment (a low loading und a high
loading system), nitrification in trickling filter, post denitrification in upflow-sludge-
bed-reactor, separate sludge liquor treatment, two-stage filtration with advanced
nitrification and denitrification, anaerobic sludge treatment with biogas utilization in
a bloc heating work.

Task area PIK:

Intensive collection of data with investigations of the indirect dischargers, start-up
and optimization the tandem trickling filter/sludge bed reactor, supervising of the
start-up and the test-operation of the 2-stage-filtration, support of the operation of
the whole treatment plant.
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Wastewater Treatment Plant in Bad Segeberg

Client: Zweckverband Mittelzentrum Bad Segeberg-Wahlstedt
Capacity: 80.000 PEgg,
Construction period: 1990 — 1991

Scope:

Extension of the treatment plant to meet the regulations of the so called “urgency-
program of the state Schleswig-Holstein”, e.g. total-nitrogen < 10 mg/l and
phosphorus < 0,5 mg/l, The scientific guidance was provided by the Technical
University Hamburg-Harburg.

Process design:

Effluent equalization, mechanical pre-treatment, nitrification step, denitrification
cascade, separate treatment for sludge liquor, 2-stage filtration with advanced
nitrification, 2-stage filtration with advanced denitrification, anaerobic excess
sludge treatment with biogas utilization in a bloc heating work.

Task area PIK:
Operation of pilot plant for the collection of design data.
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Wastewater Treatment Plant in Ratzeburg

Client: Stadt Ratzeburg
Capacity: 25.000 PEgg, (option for a further extension to 34.000 PEgg)
Time period: 2006 - 2007

Scope:

Delocalisation of the wastewater treatment plant from the middle of the town near
“‘Ratzeburg Lake” to the periphery. Extension of the treatment capacity and
diminution of the impact on the Ratzeburg Lake.

Process Design:

Mechanical pre-treatment, nitrification and denitrification cascade, two-stage-
filtration with advanced nitrification and denitrification, UV-Desinfection, anaerobic
sludge-treatment with biogas utilization in a bloc heating work.

Task area PIK:
Determination of the oxygen transfer capacity, performance record for the filtration
(conformity test).
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Wastewater Treatment Plant in Radegast

Client: Zweckverband Radegast
Capacity: 19.400 PEgg, , with an extension option to 22.000 PEgg,
Time period: 2005

Scope:
Extension of the wastewater treatment plant capacity of Zweckverband Radegast

Process Design:

Mechanical pre-treatment, 3 Sequencing Batch Reactors (SBR), anaerobic sludge
treatment with biogas utilization in a bloc heating work.

Higher requirements for phosphorus P 1,5 mg/l and nitrogen N 15 mg/l in the
effluent.

Task area of PIK:
Monitoring of the start-up for the sludge digester, actions for the optimization of the
SBR. .
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Test operation of sewage sludge dewatering

Experimental operation with a belt-type filter (left) and a centrifuge (right) Experimental operation with a
for the selection of an adequate dewatering sludge process in Preetz centrifuge in Ahrensbok for a
contract award process.

In Wastewater treatment dewaterability of the resulting sludge is a very specific parameter.
Thereby the performance of the dewatering is crucial for further utilization and waste
disposal-costs. The best dewatering process and the best attainable dry solids content can
be determined experimentally by on site use of mobile pilot plants. These practical test
operations allow creating a database for a helpful technical and economic comparison
between processes under real conditions. The experiments are supervised by Privatinstitut
fur Klartechnik, as well as the evaluation of the data.

In the context of the planning and the rehabilitation of
biological sludge treatment plants, several preliminary
investigations or acceptance tests were conducted by
our office, as example the following treatment plants

- Bad Oldesloe

- Preetz

- Bad Bramstedt
- Kellinghusen

- Bichen ) Acceptance tests wastewater
- Ahrensbok treatment plant Kellinghusen

can be cited.
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Sewage Sludge Treatment in Reed Beds

Reed bed with drainage pipes

WWTP Badendorf, 1.000 PE, September 2003

The sludge-treatment in helophyte beds is a process, which allows an advanced dewatering
and an extensive mineralization of the treated sludge. A partial or complete biologically
stabilization is reached as well. Through the treatment, the sludge gains a soil-like structure;
therefore the procedure is frequently called humification.

The ground of such helophyte beds (e.g. reed bed) is designed as a surface-drainage-
system, the substratum-layer representing the upper layer of this drainage-system. When a
reed-population establishes itself, the supervision can be extensified and restricted to
occasional inspections in compliance with an operation plan. According to the dimensioning a
reed bed is fed from 6 to over 10 years. If the operation-time of a helophyte bed ends, the
feeding is stopped, and a ¥2- until 1-year dry-phase follows. The utilization of the final product
takes place usually in landscaping.

Homogenisation of sludge in Careful first sludge-charging Dewatering after 14 days
collection container
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