




















’ Advanced Process Control System
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The technological improvement of electronic control systems enables advanced remote control.
Online monitoring measurement quickly transmits flows and specific pollutant loads
in wastewater systems. High capacity data processing enables simulation of different conditions for
drainage, stormwater retention and treatment processing. Integrated control systems allow
efficient handling of specific situations which result in higher treatment efficiency and lower costs
especially in established communal wastewater systems.

Exemplarily shown in Emmerich am Rhein, a new process control system has been introduced.
The combination of sewer and environmental data processing, sewerage and treatment system
simulation & calibration and centralized remote control of regulation devices (pumps, valves ...)
is the first step of developing an ”intelligent agents” software.
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By integration of stormwater disposal and wastewater treatment through the control system a
leveling of wastewater flows and loads to the treatment plant and an optimized stormwater retention
management should be achieved.

This project will highlight the improvements of receiving water ecology, treatment efficiency and
economical aspects as well as the transferability of this control system to other sewer systems with
different specific conditions.
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Wastewater treatment in industrial WWTPs like Gemeinschaftsklarwerk Bitterfeld/Wolfen demands a high-
level of engineering know-how. The treated sewage water must continously fulfill the strict legal limits for
discharged water. Stability of cleaning processes must be guaranteed even under conditions of changing
wastewater composition due to variable industrial production.

* Optimized processing of wastewater * Integral standardized hard- and
input due to volumes and loads software solutions

* Higher treatment efficiency * Accurate external alarm and control

* High standards of wastewater parameter analysis data communication

» Amplification of process stability systems * Centralized internal data processing

* Implementation of highest technological standards for instantaneous access

* Integral process control of sewer system » Optimized shift-working and alarm

 Standardized control mechanisms stand-by availability

of all associated sectors
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IWPM - Integrated Wastewater Purification Management

Life-Environment Demonstration Project

Res. Ref.-no. Life06 ENV/D/00478 - IWPM 10.2006 - 01.2011
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The project area is the area
served by the public water and
wastewater association
Wasserverband Wittlage
(WVW).

It is part of the catchment basin
to the Lake Duemmer, a highly
sensitive ecosystem of Euro-
pean importance (Natura 2000,
FFH and bird protection zone).

Within this area, not only tourism
is of social and economic
importance, but also agriculture
and industries (especially food
production industry; some

factories are among the largest
in Europe).
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IWPM - General Flow Chart for STP1 (Bad Essen)

Note: only IWPM-components shown; conventional parts not completely visualised
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The innovation of the IWPM-Project is a functional link between the sewage treatment plants (STP) in Bad
Essen and Ostercappeln with a biologically activated pipe. IWPM means that hydraulic flows and
contaminants can be equalised and distributed to an optimum between both STPs.

The general flow chart of the STP Bad Essen with all IWPM components (yellow marked) is displayed above.
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Within a BMBF-sponsored joint research programme about the adaptation of wastewater treatment and water
reuse technologies with respect to specific conditions in different regions this project deals with the particular
aspects of wastewater treatment in ponds and lagoons. One focus is on hygienic aspects and the possibilities of
effluent disinfection by UV irradiation.

Evaluation of design and operational parameters of wastewater pond systems

All over the world wastewater pond systems represent a significant share of wastewater treatment facilities,
especially in developing and newly industrialising countries. With relatively low operation requirements, waste
stabilisation ponds are often a reasonable choice for sustainable wastewater treatment in remote areas with
unreliable electricity supply but enough space resources.

Butalsoin industrialized countries pond systems are
important options within decentralized concepts for
wastewater treatment. High-brain approaches like
combined systems offer solutions for rising
purification requirements and efficient operation.

By international surveys within the research project
relevant design parameters and operational
experiences of pond systems have been evaluated
with respect to specific conditions (climate, sewage
characteristics, demand for reuse etc.) in different
regions world wide. The condensed results will be
part of a guideline about wastewater treatment
abroad.
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Wastewater disinfection by UV irradiation

Wastewater treatment for water reuse is especially dominated by
the question of pathogenic contaminations. Because of their long
retention times, properly designed pond systems have a high
performance in terms of pathogen reduction.

Based on general investigations about wastewater disinfection
technologies within the project the specific effects of natural and
solar disinfection in pond systems have been to be clarified.

Additionally, practical tests with UV irradiation of pond effluents
have been conducted together with the industrial project partner
WEDECO. Aim of these tests is the investigation on the
performance of subsequent disinfection by UV irradiation for
different qualities of pond effluents.
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Green spaces are essential for life in arid urban areas as they positively influence the local climate and
reduce the appearance of dust. To keep these spaces in a proper condition despite arid climate they have to
be intensively irrigated. Even in regions with scarce water resources, mostly potable water from public water
supply systems is used for this purpose. Particularly in arid developing countries, also completely
uncontrolled use of raw wastewater for irrigation purposes is widely spread, with all the hygienic problems
linked to this.

Within a joint research project sponsored by the

.. . Engine for gate
German Federal Ministry of Education and Antenna for remote / (optional)
Research (BMBF), at first a decentralized | controlsystem (optional) 4 ’
system for the controlled utilisation of sewage | Pipestrainer — o
as irrigation water in public green spaces has " —— Girulation pump for
been developed for an example location in | powersupply —— @ UV diinfecton
Algeria. Lo i
"2 = : Switchborad

el . ! 1! l:
In addition to the technical treatment concept, a | Levelindicator : bef /
multi-barrier strategy for hygienic risk : ) UV diinfection
management has been outlined, covering | Sedmentationtank Il ] wy

. e . ; withdrawal
following aspects: water reutilization suitable : DL ﬂ
with respect to the site conditions, as well as | access for sampiing ' 2o

Access for sampling

suitable handling and treatmentofraw sewage. ——v00 1

The practical application of the concept
including a pilot treatment system for the
utilization of raw sewage takes place together

Existing manhole

with the Hans Huber AG in the United Arab ‘
Emirates. The compact and easy to handle Weirl |
system includes the treatment steps %
separation, sedimentation and disinfection. — o
WEDECO Existing sewer ¢ J
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Ultraviolet is energy-rich light with a wavelength of 200 - 400 nm.
UV light with a wavelength of 254 nm disinfects especially effectvely.

For the wastewater disinfection UV irradiation has been identified as most
appropriate in the specific context. To support the operation of the pilot
system, experiments with UV disinfection on laboratory scale were carried out,
technically supported by WEDECO AG.

To verify the feasibility and acceptance of the concept, a market study as well
as an accompanying socio-economic study will be drawn up by IEEM, taking
into consideration the specific local and regional conditions.
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Liquid manure from factory farming is usually spread directly onto the fields as liquid fertilizer. Undesirable
eluviation to groundwater occurs if the soil's nutrient uptake capacity is exceeded. In order to reduce
negative impacts on soil quality two treatment steps are necessary: separation and treatment by floated
rotating contactors.

Separation of solid particles (e.g. litter) results in a first reduction of the organic load. This material is
appropriated for composting. The liquid manure is easier to be handled in pumping or storage due to the
reduced amount of solid impurities.

Then the separated liquid manure is treated biologically during a longer storage period. As known from
communal wastewater treatment, a submerged rotating contactor is used as the water level of the treatment
plant tanks is not constant. For changing water height the contactor device has to swim on the surface in
order to enable an optimum submerged-aerated ratio.

The total contactor surface area is about 1,500 m2. This biofilm reactor is composed of sessile micro
organisms where ammonium (NH,) is oxidized to nitrate (NO,) by bacterial metabolism. Ammonium
oxidation happens during the aerated phase. During the submerged phase anoxic conditions occur, then
nitrate is used for further oxidation and pure molecular nitrogen is released. Oxygen intake is realized by
rotating these discs covered with biofilm. The energy demand for rotating is much lower than for air injection
or mixing.

Processing by separation and submerged-rotating contactors is an efficient, cheap and robust method
with low maintenance requirements.
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Sludge treatment in sewage treatment plants (thickening, digesting, dewatering, drying etc.) processes high
concentrated sludge liquor return, which can cause back charges (up to 30% of the nitrogen carriage) in
treatment processing and affect the necessary size of the activated sludge tank volume.

A simple pre-treatment procedure to reduce the nitrogen input has been developed as a new and very
economical alternative. Swimming rotating biological contactors are inserted in buffer-cells or closed
clarifiers. Depending on the influent flow of the sewage plant the pre-treated sludge liquor is mixed to the

Due to preliminary tests and analogy observations of similar technologies, for example liquid manure
treatment, a general case adequate efficiency of approx. 50% (total nitrogen elimination) and treatment
expenses of approx. 25% are expected. This progressive application will result in much more efficient sludge
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In operator models private enterprises build and

operate public infrastructure over a fixed long-

term period. This results in a closer consideration
of short-term investment and long-term operation
costs. Especially for the development of sewage
systems in developing and emerging countries
this is a promising model and seems often more
suitable than a solely governmental driven

Our study compares experience with PSP-
models in Europe on the water and sewage
sector. The focus is on feasibility and
transferability to South-East-Asian markets.

Private engagement as basic
principle for investment and
management promises:

= Cost minimizing on
open competition

= Technical and economical
achievement

# But no coverage of political risks
(capacity risks, encashment,

force majeure ...)

won the World Bank Award in 2006.
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Participation of private companies in public sector service in Europe has become as an efficient and
advantageous system. Technical know-how of private companies and their economic adjustment

promise synergy effects at engineering and business level.
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The Franchise model for Water Sector is the result of further development of existing models. The Model

28



Witten/Herdecke gGmbH

Res. Ref.-no. DM2006 1539 Rt e

\/ Franchise Concept /IEEM@
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Sustainable operations and maintenance of water utilities and their relevant infrastructure are
needed to keep service quality on a high level and to reduce costs. This applies to developed
as well as to emerging and developing countries. Particularly in emerging and developing
countries, the restraining factor is the lack of craftsmanship skills rather than a lack of available
technologies.

Local Service Providers Professional Water Company
(LSP) (PWC)
Located near to the Located far from the
job job
Strengths Weaknesses
Low staff costs High staff costs
Water specific Professional water
expertise limited expertise
Weaknesses | no financing power, sufficient financing Strengths
short term business power, mid- and long-
only term business
possible

For a long period, PSP (private sector participation) models proposed a way to fill this know-
how gap. However, in recent years, public resistance against these models increased signi-
ficantly. As answer to this problem, the franchise concept (known from being successfully
implemented by McDonald's, Hilton Hotels etc.) was transferred to the water sector. The
concept aims at training and enabling local service providers by internationally experienced
water service providers to take over operational and maintenance tasks.

With support from the World Bank (through a Development Marketplace 2006 Award), a pilot
implementation of the concept was realized in a South African community located in the vicinity
of Nelspruit, close to the Kruger National Park.
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People in Germany take unlimited water availability for granted. The Sauerland region for example has an
annual precipitation of 1,300 mm. There for sun-loving people rain seems to be even an annoyance.
Of course the situation is absolutely different in other countries. An annual precipitation less than 100 mm

Il Physical water
scarcity

- Economic water
scarcity

[ Little or no water
scarcity

[ ] Not estimated

Estimated Water Deficit in 2025 .-

Source: UN/World Water Institute/ ETH Zirich

International water management demands as much know-how about high-tech solutions as about
low-cost implementations. A lot of countries fail with very trivial problems, which result in sanitation
deficits, ecological devastation and miserable living standards. Often the limiting factor in developing
countries is not a lack of money but an inefficient organizational structure in water management.
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