Section 08: Water management

8 A. Current situation

The public water supply of the City of Essen has been the task of the public utility company
Stadtwerke Essen for 145 years. Security of supply and quality of the drinking water are the
top priorities for this city.

The groundwater resources are inadequate for the water supply, due to the industrial coal
mining that began in the early 19th century. The surface water from the Ruhr is used as
water source. The drinking water treatment process involves ozoning of the water taken from
the Ruhr, followed by flocculation, rapid filtration, slow sand filtration, neutralisation and
disinfection. The drinking water quality is very good. [1]

1.

In 2013, the total water use (without own consumption) came to 34.2 million m3, which
breaks down into the sectors of industry, public sector, as well as households, small and
medium enterprises (SME) and agriculture (see Figure 8.1). Per capita consumption for
2013 in relation to the sector of households/SME/agriculture: 146.3 litres/day.?

Fig. 8.1: Total water use 2013 (source: Stadtwerke Essen AG)

Yn the municipal area, there are only 101 tourism businesses with 9003 beds and a utilised capacity of 40% (as
of: May 2013). It was therefore decided not to indicate a separate tourism sector.

2 The purely private per capita consumption should be significantly lower, estimated at 130 litres/day

(cf. http://www.stadtwerke-essen.de/fileadmin/user_upload/PDF/Trinkwasser Broschuere.pdf).
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Fig. 8.2: Total water use 1991 (source: Stadtwerke Essen AG)

Figure 8.2 shows the substantially higher total water use from 1991, at 49.2 million m3, with a
per capita consumption of 163.3 litres / day.

As a result of the demographic development and structural change, declining demand can
continue to be expected.

2.

The extent of drinking water connection in Essen is 99.9%. Water is delivered to customers
exclusively via the water pipe network with volume metering.

3.

The surface water from the Ruhr is used as water source.

4.

The supply of drinking water has been and remains quantitatively and qualitatively secure.
The strict regulations of the German Drinking Water Ordinance, which in part exceed the
requirements of the EU Drinking Water Directive, have been complied with at all times.
In the few cases where limit values have been breached, these have been cases where indi-
vidual parameters have briefly been exceeded due to technical malfunctions or cases of
isolated microbiological findings, which cannot be confirmed by subsequent inspections.

Furthermore, analysis by the Stadtwerke Essen AG (Essen Municipal Utilities) and the
Bundesamt fir Strahlenschutz (Federal Office for Radiation Protection) [2] show that
Essen's drinking water also consistently complies with the parameters for radon, tritium and
reference dose, in accordance with Appendix 1 of "DIRECTIVE 2013/51/EURATOM OF THE
COUNCIL dated 22 October 2013, laying down requirements for the protection of the health
of the general public with regard to radioactive substances in water intended for human
consumption”.



Essen's drinking water thus already fulfils requirements that only have to be implemented in
national law by 28 November 2015.

5.

Total water losses for 2013 came to 2,087,587 m3. This corresponds to a loss rate of 5.59%
of the water fed into the pipe network. A total of € 6,198,695 was invested in 2013 for
renewal of the water pipe network in the drinking water sector. This allowed 14.8 km of the
drinking water pipe network to be replaced. In the current year, 2014, the amount of
€ 6,750,000 is being invested in accordance with the investment plan for the renewal of the
drinking water pipe network.

Within the framework of leakage management, maintenance and inspection for leaks of the
pipe network is performed annually, in accordance with German Association of Gas and
Waterworks (DVGW) regulations (W 392).
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Fig. 8.3: Drinking water network renewal 2004 - 2014 (source: Stadtwerke Essen AG)



6.

The City of Essen is aggressively promoting rainwater recovery from combined sewer
systems, including in existing systems,® and thus exceeds statutory requirements [3].
Incentives for landowners have already been in place since 1983, in the form of reduced
drainage fees, which are charged on the basis of sealed surfaces that require drainage.

Countless rainwater recovery measures (seepage and retention basins; infiltration trenches;
measures for local delayed drainage into a waterway; unsealing surfaces; permeable
surface sealing; rooftop planting) have already been implemented. [4]
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Fig. 8.4: Design measure of a municipal housing association with collected rainwater
(source: Emschergenossenschaft)

% Combined sewer systetan also be found in sections 1|2|3|4|56|7|8|9]10|11|12
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Fig. 8.5: Seepage basin of an Essen company while dry (source: Emschergenossenschaft)

The specific objective within the Emscher catchment area is to decouple 15% of the areas
connected to the combined sewer system (i.e. for Essen 32 ha per year) between 2005 and
2020. The implementation of this "Future agreement for rainwater" [5] and this year's follow-
up agreement "Water in the city of tomorrow"* (see 8C) is important for the success of the
water management generational project "Emscher Conversion" [6] °.

7.

During invitations to tender for new machinery for operating the waterworks, power efficiency
is the decisive criterion. For purposes of operational energy optimisation, there is an energy
savings programme that must be updated annually. [7]

The annual energy requirements for pumping capacity in the drinking water network of the
City of Essen come to approx. 14.5 million kwWh. During the period 1999/2000, the hydrody-
namic optimisation of the pumps was performed, saving 1.4 million kWh annually.

8.

The development projects [8] of Mr. Wash Autoservice AG (nationwide operator of carwash
lines, with its registered office and carwashes in Essen) have been designated as an exam-
ple of ambitious water recycling initiatives. Water consumption per car has already been
reduced from 180 litres to approx. 100 litres. Its objective is to reduce the consumption to 60
litres per car.

4 Water in the city of tomorrowan also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
® Emscher Conversioean also be found in sections 1|23|4|5|6|7|8|9|10/11]12
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9.

Drinking Water Directive (98/83/EC): see 8A, point 4
Mineral Water Directive (2009/54/EC): see 8B

EU Water Framework Directive: The 2nd survey was completed in 2013.
a) Groundwater bodies: see 8B
b) Surface water bodies:

In North Rhine-Westphalia, the environmental quality targets for ubiquitous substances from
the list of priority substances and priority hazardous substances were widely exceeded, and
result in the chemical status of all surface water bodies being classified as "not good".
In order to differentiate these for management planning, [corresponding to options under
Directive 2013/39/EU], the water body tables of the survey [9] not only list the "chemical
status"”, but also display the analysis of "chemical status not including ubiquitous substanc-
es"

In North Rhine-Westphalia, the findings over a wide area of a not good chemical status are
the result of mercury levels in aquatic organisms exceeding the levels of the environmental
guality standard.

With the exception of one tributary of the Emscher (Borbecker Miihlenbach®), the water
bodies around the Essen municipal area have good values for "chemical status not including
ubiquitous substances".

Furthermore, the unanimously positive analysis of the Ruhr water bodies 276_37430 and

27623450, which are particularly important for Essen in respect of Appendix 7 of the
Ordinance on the Protection of Surface Waterways [10], should be emphasised.’

8 B. Results achieved in the past

Given the humid climate, the objectives of the City of Essen / Stadtwerke Essen AG do not
lie in the further reduction of water consumption, but particularly in the following areas:

Securing and improving drinking water quality,
Minimising water losses,

Saving electrical energy, and

Making full use of the existing supply systems.

1.
General reductions in water consumption are promoted by technical developments in the
fields of industry, business and households. Measures are not generally required on the part

of authorities.

One measure taken in recent years to improve water status was the installation of the UV
disinfection system at the Essen-Horst waterworks. This is used during flooding.

® The present analysis no longer applies to Borbecker Mihlenbach, in which ecological improvements have now
been performed (i.e. for the water body 277284 _5200).

"The swimming locations favoured by the city (see Fig. 8.12) are located in these two water bodies. Water body
276_37430 is also used for the extraction of drinking water by the Stadtwerke Essen AG.
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2.

The total supply area of the Stadtwerke Essen AG is fitted with reliable metering systems,
which motivate the customers to consume less thanks to consumption-based billing.

3.

Once per year, the daily press prints "water pages", giving information on particularly careful
use of valuable, high-quality drinking water.

The municipal environmental advice office offers regular consultation times at the consumer
advice centre of the State of North Rhine-Westphalia, Essen advisory service office, with
information on the sustainable use of water, water-saving appliances, measures to keep
waterways and drinking water clean, and the use of rainwater for watering gardens. [11]

The awareness-raising measures also include recommendations for saving hot water, in
order to reduce the associated energy consumption. [12]

Particularly effective water management measures an d results:

Highlight project: "Pure Ruhr" programme of the State of North Rhine-Westphalia

Significant improvements have already been achieved as regards trace substances in the
Ruhr affecting drinking water; this relates to fluorosurfactants, TOSU (2,4,8,10-tetraoxa-
spiro[5.5]undecane) and a number of flame retardant chemicals. [13]

This is substantially the result of the "Pure Ruhr" programme started in July 2008 [14], and of
the establishment of the multi-barrier system. The implementation of the "Pure Ruhr"
programme and the multi-barrier concept is ongoing, as is the targeted monitoring of
micropollutants that are increasingly common [15].

A continuation report [16] for the "Pure Ruhr" programme has been available since March
2014. This explains in detail the strategies for analysing the effects of microcontaminants on
drinking water resources, untreated and drinking water [17] and for controlling microbiological
risks in untreated and drinking water [18], which exceed the requirements of EU law.

In extensive research projects, the Ruhrverband and Emschergenossenschaft/Lippeverband
perform experiments for the elimination of micropollutants, and for reducing the entry of
micropollutants into waterways.

Although there are currently no statutory requirements in relation to the removal of micropol-
lutants from municipal wastewater treatment plants, as part of its Integrated Drainage Plan ®
for all wastewater treatment areas, the Ruhrverband is investigating to what extent biological
and chemical quality components are affected by the entry of micropollutants, and what ef-
fects the potential reduction of these substances would have on these quality components.

In accordance with the "Pure Ruhr" programme, the renovation of municipal wastewater
treatment plants to remove micropollutants is being subsidised by the State.

8 Integrated Drainage Plan can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12



Highlight project: Association of Waterworks on the Ruhr (AWWR)

Since 1973, AWWR [19] and the Ruhrverband have been documenting their activities and
successes in the annual Ruhr Quality Report. [20]

The Ruhr Quality Report 2009 received an award from the International Water Association
(IWA) at the World Water Congress 2010 for "Best promoted water protection activity".

Highlight project: ESSEN.New ways to the water® (blue-green climate corridors)

This action plan [21] is heavily based on the requirements of the public. Thus, in the period
from 2005 to 2013, a green main route network'® [22] (cycling and hiking paths) 148 km in
length was created to link together areas of greenery and water. The numerous individual
measures for decoupling existing developments from the mixed sewer system, and in
particular in relation to the "Future agreement for rainwater", demonstrate the multifunction-
ality of decentralised rainwater management measures for the improvement of the water
balance, flood protection during heavy rainfall, decentralised flood protection, and the urban
climate.

The following examples illustrate this multifunctionality:

The rainwater falling on the
squares and paths of the park,
and on the roofs of adjacent
buildings, is fed into a series
of extended, interconnected

ponds.

In each pond there is a biolog-
ical/mechanical filtration unit,
which extends around 40 cm
out of the water, and which is
overgrown with reeds and
yellow flag lilies

Fig. 8.6: Water features in the Park located in the park of the University district
"Grune Mitte Essen” (Green Centre of Essen) / (source: City of Essen )

9 "ESSEN.New ways to the water" can also be found in sections 1|2|3|4|5|6|7|8|9|10]11|12
1% Green main route network can also be found in sections 1|2|3]4|5|6|7|8|9]10/11|12
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Fig. 8.7: Construction sign / photos from residential and landscape project on the Niederfeld Lake
(sources: Allbau / City of Essen)

Niederfeld Lake“(an artificial lake without groundwater connection) in Essen-Altendorf was first filled and is fed
with rainwater from nearby roofs and with groundwater from a deep well dug for the purpose. This deep well
accesses pure water of the highest quality. [23]

Measures for the preservation or early achievement of a good chemical status for the
groundwater bodies in accordance with the EU Water Framework Directive

The improvements in the chemical status of the groundwater bodies should be emphasised,
as should the efforts of the City of Essen and other responsible authorities to reduce point
source pollution from contaminated soil / former industrial facilities.

M Niederfeld Lakesan also be found in sections 1|2|3|4|5|6/7|8]|9]10|11|12
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Fig. 8.8: Status quo and improvements in the chemical status of the groundwater bodies
(source: City of Essen)
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Within the Essen municipal area, three of the five measures for groundwater cleanup /
protection had already been completed before the 2010 - 2015 planned implementation
period for the management plan for North Rhine-Westphalia. [24]

Implementation period Actual status of groundwa-
Groundwater body | Measure under management plan ter cleanup/protection

for North Rhine-

Westphalia
DE_GB_277_05 Groundwater cleanup/ 2021/2027 completed

protection on the former petrol
station premises at Al-
tenessener Str. 288

DE_GB_277_05 Groundwater cleanup 2021/2027 completed
on the operating premises at
Il. Schnieringstr. 44

DE_GB_277_05 Groundwater cleanup/ 2021/2027 in implementation phase*
protection on the operating
premises at Ripshorster Str.
368

DE_GB_277_05 Cleanup of a coking plant- 2021/2027 in implementation phase
related pollution of groundwater
in the catchment area of the
Alte Mihlenemscher

DE_GB_277_06 Groundwater cleanup 2021/2027 completed
on the former petrol station
premises at Bocholder Str. 158

Fig. 8.9: Measures under the management plan 2010 — 2015 [25] to reduce point source pollution from contami-
nated soil / former industrial facilities within the Essen municipal area, showing current status

* Concerning the risk management process for the locations and the groundwater down gradient, a toxicological
exposure risk quantification (TERQ) was performed. This expert report was prepared in accordance with scientific
and state-of-the-art technology [26], and confirms that unless the groundwater is used for domestic purpose or as
drinking water, no hazards and no unacceptable risks to human health exist.

Two municipal groundwater analysis programmes®? have been conducted for many years in
order to monitor and reduce point source pollution from contaminated soil / former industrial
facilities. The continuation of these groundwater analysis programmes is also guaranteed for
the coming years, funded through the municipal cost centre "expenditure for averting
hazards".

Compensation of competing claims to the use of groundwater and subsoil

Within the Essen municipal area, a large number of groundwater extraction wells are
operated (36 industrial water wells, 149 private wells registered with the city, 18 for private
water supplies, otherwise for watering gardens, and 6 mineral water wells).

These six mineral water wells of the company Schloss Quelle Mellis GmbH access deep
groundwater from various cretaceous aquifers (in particular Emscher-Mergel and Labiatus-
Mergel). The water is sold under the brand names "Schloss Quelle"® and "Kastell"
(www.schlossquelle.de) and reliably fulfils the requirements of Directive 2009/54/EC on the
extraction of and trade in natural mineral water. Schloss Quelle Mellis GmbH recently
successfully accessed a third mineral water source in Essen.

12»Monitoring the groundwater quality situation through the performance and follow-up of risk assessments,
cleanup analysis and cleanup measures" and "Essener Ruhrtal" (Essen's Ruhr Valley)

The mineral water of the brand "Schloss Quelle" is particularly notable for being "very low sodium" and "suita-
ble for the preparation of baby food".
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Numerous mineral waters are bottled in the Ruhr Metropolis overall. The municipal environ-
mental advisory service always recommends giving preference to mineral water and other
foods with short transport routes.

The 81 emergency drinking water wells distributed around the municipal area are a special
feature of Essen.

The expansion of geothermal use of the subsoil is also a stated objective. There are already
around 600 geothermal probe systems licensed under water management legislation within
the municipal area.

Thus far, it has been possible for competing utilisation rights to be settled successfully.

The objective of the EU Water Framework Directive regarding groundwater levels has

already been fulfilled. All groundwater bodies within the Essen municipal area are not under
threat in terms of volume, and are in a good quantitative state.

Drainage system for requlating groundwater levels in Essen-Karnap (pilot project)

The Emschergenossenschaft has used a humerical groundwater model to calculate a map of
areas north of Essen at risk of basement flooding after the complete sealing of the public and
private sewer systems. [27] Besides this, the major problem is high levels of extraneous
water in the sewer network. In order to avoid a rise in groundwater that could damage build-
ings in the risk zones, and to reduce the volume of extraneous water, supplementary
drainage systems may become necessary during future sewer renovations, in order to collect
the groundwater and return it to the natural water cycle.

The predicted risk zones can be seen on the map of "water-sensitive areas”, which was
prepared as part of the model project "City counters climate change — Integrated strategies
for Essen" [28] (Figure 8.10). The map also shows the polder areas that have arisen as a
result of mining subsidence.

The system designed by the Emschergenossenschaft, with the support of the City of Essen,
for the Essen-Karnap pilot project™ includes drainage systems with a total length of 3,050 m.

The financing of the pilot project (investment costs: € 8 million) is contractually secured.
As a major contributor to the problems, the mining industry will cover half of the costs, with
the city covering the other half.

14 ExwoSt model project can also be found in sections 1|2|3|4/5|6|7|8|9|10|11]|12
15 Essen-Karnap pilot project can also be found in sections 1/2|3|4/5]6]7]8]9|10]|11]|12
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Fig. 8.10: ExXWoSt model project for climate adaptation in the City of Essen - Water-sensitive areas

(Source: City of Essen)
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8 C. Future plans

1.) Public drinking water supply: securing and impr oving the water quality

Highlight project: Essen-Horst/Uberruhr combined system

In order to secure high-quality and low-cost water production in the long term, the Essen-
Uberruhr and Essen-Horst waterworks will be operated as a network, i.e. hydraulically
interconnected.

The investment of € 55 million in this extensive drinking water pretreatment system must be
understood in the context of rising future requirements, and the principle of minimising
harmful substances that is applicable in Germany. With the use of UV disinfection, which will
go operational in 2015, this principle can be consistently applied.

The combined system will go operational in 2015, and will fulfil the long-term requirements
for high-quality, healthy drinking water. The protection of the drinking water will be ensured
by an expanded multi-barrier system. Known as the "Essen process”, the new process is
already arousing lively interest in the water utility industry, and can be seen from the
following figure.
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An extensive expansion of the treatment
process is currently under construction.

The water treatment facility is being expanded with
a new operations building containing 3 additional
treatment stages:

fixed-bed activated carbon filter, UV disinfection and central
physical neutralisation.

Furthermore, a three-chamber purified water tank is being built
with a volume of 15,000 m3.

Fig. 8.11: "Essen process" for water treatment (source: Stadtwerke Essen AG)
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2.) Near-natural swimming in the Ruhr  ** / in Lake Baldeney [29]

It is a particular objective of the City of Essen to increase the leisure value of the Ruhr by
facilitating near-natural bathing in the river / Lake Baldeney, at least at some times and in
some locations.

The key measure for this purpose is the implementation of knowledge gained from the
"Safe Ruhr" research project.

Highlight project: "Safe Ruhr"

The "Safe Ruhr" project [30] is intended to discover whether — and if so, how— sections of
the Ruhr can at times serve as official swimming waterway. At the same time, optimisation
options were determined for securing the drinking water collection and treatment process.

The water transformation blog [31] invites members of the public to actively participate in the
project.A 52 km section of the Ruhr is being examined in the core area of the Ruhr Metropo-
lis, including in the area of the City of Essen. [32]

Ultimately, a risk communication concept will be based on the results of the research, and

guidelines for river bathing will be prepared, which can also be transferred to other rivers in
Europe.

Fig. 8.12: Favoured swimming locations on the Ruhr (source: City of Essen)

16 Swimming in the Ruhr can also be found in sections 1|2|3|4|5|6|7|8|9|10|11|12
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3.) Adaptation of the water management system to the co nsequences of climate
change

The main task is the consistent ongoing implementation of existing water resource manage-
ment objectives and requirements under the European Water Framework Directive / Flood
Risk Management Directive, and promoting "Natural Water Retention Measures — NWRM"
in the meaning of the concept paper [33] for the corresponding EU initiative.

The waterway ecology development measures for the Kettwiger Ruhraue are currently in the
approval process, and are to serve as a pilot project for the implementation of the Water
Framework Directive on the Ruhr, making an important contribution to achieving a "good
ecological condition".” [34]

In addition to this, the action plan of the City of Essen for climate adaptation [35] and
findings from the ongoing regional investigations / research projects must be implemented:

Optimisation strategies of the Ruhrverband for dam management

In an analysis of climate consequences, the Ruhrverband had the security of supply from its
hydro dams assessed. The result, based on currently available climate models:
"Instead of the current 99.8 percent, the calculated security of supply in the least favourable
case will in future be 99.5 percent. This means that, statistically, the hydro dams can provide
sufficient water for the regional water supply in 199 of 200 years." [36]

As further improvements can be expected in future from the preparation of regional climate
models, the Ruhrverband will incorporate this new knowledge into the calculations for its
system of dams. The Ruhrverband is already searching for optimisation strategies for dam
management, in order to counter the potential effects of climate change in good time.
In this context, the Ruhrverband has already calculated the flood protection effect of the
hydro dams under changing climate conditions.

Highlight project: dynaklim network and research project [37]

The dynaklim Roadmap, which is developed and implemented in continuous cooperation
with a total of already over 40 network partners, including the City of Essen, facilitates the
creation of a region-wide climate adaptation strategy, and a broad dialogue process between
the network partners and other stakeholders from the region. Particularly in relation to urban
drainage, extensive adaptations are necessary.

On 17 July 2013, the roadmap module "Water-Sensitive Urban Design 2020" was passed in
Essen. One of the numerous innovative measures mentioned was "Cool City: Using and
optimising the cooling function of the soil" (increasing the evaporative potential of appropriate
locations through soil improvement, planting suitable plants and additional watering during
extended periods of heat, e.g. using groundwater from urban areas with undesirably high
groundwater levels).

In March 2014, a study [38] was published, identifying options for covering the water
requirements of active soil cooling. The City of Essen is excellently prepared to utilise syner-
gies between urban drainage and active cooling using soil during dry periods, and has
included increasing the cooling performance of soil in its action plan for climate adaptation
[39].

1 The waterway ecology development measures include the stimulation of the banks of the Ruhr (widening and
levelling river banks, building curved and varied bank shapes with indentations, gravel banks and flat protruding
islands), and building a continuously flowing secondary river branch with a length of approx. 900 m.
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As part of the dynaklim project, the adaptation potential of the waterworks on the Ruhr has
been calculated. The near-natural "artificial groundwater recharge" treatment stage was
found during the investigation to be robust in terms of fluctuations in volumes and quality,
and was thus also found to be reliable when considering climate change.

As a result of climate change, the distribution network may experience increases in the tem-
perature of drinking water. A multi-stage treatment process that significantly reduces the pro-
portion of assimilable organic carbon (AOC) also constitutes a substantial improvement in
drinking water network safety in terms of potential bacterial growth.

At the "Biofilm Centre" [40] of the University of Duisburg-Essen, research is specifically

investigating the effect of temperature on hygienically significant micro-organisms in the
drinking water distribution network.

Future initiative "Water in the city of tomorrow"

In May 2014, the Emschergenossenschaft, the Emscher towns and the State of North Rhine-
Westphalia signed the future initiative "Water in the city of tomorrow" [41] as a joint statement
of intent. This future initiative includes models that strengthen and expand the "Future
agreement for rainwater”, water-sensitive urban development, increased planning synergies,
and interdisciplinary cooperation.

Fig. 8.13: Example of water-sensitive urban development in relation to flood protection
(source: Emschergenossenschaft)
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Fig. 8.14: Example of pond basin built under the "Future agreement for rainwater"
(source: Emschergenossenschaft)

Fig. 8.15: Example of retention pond built under the "Future agreement for rainwater"
(source: Emschergenossenschaft)
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Consumer Protection in North Rhine-Westphalia ddMeadch 2013).

[16] http://www.masterplan-wasser.nrw.de/index plpkumente/programm-reine-
ruhr.html.

[17] see chapter 6 of the continuation report.
[18] see chapter 9 of the continuation report.
[19] Stadtwerke Essen AG is also a member of AW\MR://www.awwr.de/.

[20] www.awwr.de/kooperationen.html,
http://www.ruhrverband.de/wissen/wasserqualitabtfyuetebericht/.

[21] www.neuewegezumwasser.de.
[22] www.neuewegezumwasser.de/essenerfahren/ueftskarte.html.
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[23]

[24]

[25]

[26]

[27]
[28]
[29]

[30]

[31]
[32]
[33]

[34]

[35]

[36]
[37]

[38]

[39]

[40]
[41]

From groundwater body DE_GB_277_06. Hydrocioatanalysis results on well
drilling are available from the City of Essen Emrimental Office.

Correspondence between the municipal Enviremtad Office (59-4) and the
Regional Government of Dusseldorf.

Management plan for North Rhine-Westphalid@6 2015 — Planning unit
characteristics: www.flussgebiete.nrw.de.

The expertise report is available from thevitEanmental Office of the City of
Essen. General information on TERQ:
http://mwww.hpc.ag/en/portfolio/environmental-cortsug/toxicological-risk-
assessment.html, http://www.hpc.ag/fr/prestaticarsieil-en-
environnement/evaluation-des-risques-toxicologidqued.

http://www.eglv.de/wasserportal/flussgebietgsragement/grundwasserbewirtschaft
ung.

Part of the "Federal model project for expental residential and urban planning
(ExWoSt)", see www.klimawerkstadtessen.de.

Largest dammed lake on the Ruhr with a serfaea of 2.64 kfm
http://www.ruhrverband.de/fluesse-seen/stauseen/.

The project (runtime: 01 January 2012 — 3tdémber 2014) is being sponsored by
the Federal Ministry of Education and Researchiwithe framework of the "Risk
management for new harmful substances and pathagéms water cycle
(RISKWa)": www.sichere- ruhr.de.
www.sichere-ruhr.de./index.php/category/wasgsandel/.

Work focus points: see www.bmbf.riskwa.de.

http://nwrm.eu/sites/default/files/documents-
docs/nwrmconceptnote_to_regional_stakeholders.pdf.

The municipal priority list takes four tritaries of the Ruhr into consideration for
ecology development measures. The measures aaglalbeing implemented at
two of these four tributaries; financial and perselresources have been allocated
to the planning and implementation of the furtheasures from 2014 onwards.
The State of North Rhine-Westphalia is providingding amounting to € 80

million per year up to 2027, with the subsidy rigiag at up to 90%.

\\Stadt.essen.de\GLOBAL\KONZERN\Projekte\GetlHauptstadt Europas 2017 —
Neue Bilder\Klimaanpassung - Konzept\Konzept Klimaassung Juni 2014.pdf.
www.ruhrverband.de/wissen/forschung-entwickjlklimawandel.

Dynamic adaptation to climate change in tinesEher-Lippe region / Ruhr Area:
www.dynaklim.de.

Dynaklim publication No. 47 ,Verfigbare Wassssourcen in der Emscherregion
fur eine aktive Kiihlung durch Boden wahrend Trogerioden” (Available water
resources in the Emscher region for an active ngalsing soil during dry

periods),
http://dynaklim.ahu.de/dynaklim/index/wissensmamaget/publikationen/dynakli
m_ Publikationen-2014.html.
\\Stadt.essen.de\GLOBAL\KONZERN\Projekte\GellHauptstadt Europas 2017 —
Neue Bilder\Klimaanpassung - Konzept\Konzept Klimaassung Juni 2014.pdf.

http://www.uni-due.de/biofilm-centre/mikro_gjekte _dynakliml1_en.shtml.
http://www.eglv.de/wasserportal/aktuelles/emschaleg-2014.html.
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[42] Explanation Fig. 8.16:

GERMAN

ENGLISH

Emscher-Umbau-eine Generationenaufgabe bis ins
Jahr 2020

Emscher Conversion - a generational task lasting until
2020

Friher

Before

Ehemals maandrierende Emscher zu Zeiten vor

Beginn der Kohleférderung und Stahlproduktion im 19.

Jh.

Formerly meandering Emscher, in the days before the
start of coal mining and steel production in the 19th
century.

Altes V-Profil: Durch den Kohleabbau kam es zu
erheblichen Bergsenkungen. So war der Bau von
offenen Rinnen zur Abfiihrung der h&uslich und
industriellen Abwasser zwingend erforderlich

Old V profile: Coal mining caused significant subsid-
ence. The construction of open channels was thus
absolutely essential for carrying away household sew-
age and industrial wastewater

Heute

Today

Revitalisiertes Gewasser: Die Gewasserkorridore
blieben offen und bieten nun die Chance, das Wasser
fur die Stadte, fur die Menschen und fir die Natur als
multicodierte Okosystemdienstleistung
zuriickzugewinnen

Revitalised waterways: The water corridors stay open,
and now offer the opportunity to reclaim the water for
the cities, for the people, and for nature, as multi-
coded ecosystem services

Verlegung eines unterirdischen Abwasserkanals: Die
Beendigung des Bergbaus mit Beginn der 90er-Jahre
macht eine vollstandige Erneuerung des
Emschersystems mdglich. Nach Abklingen der
Bergsenkungen kénnen nun unterirdische
Abwasserkandle gebaut werden.

Laying underground sewers: The end of mining at the

start of the 1990s made possible the complete renewal
of the Emscher system. After subsidence stopped, the
underground sewers could now be built.

[43] Explanation Fig. 8.17:

GERMAN

ENGLISH

Emscher-Umbau: Gewasser

Emscher Conversion: Waterways

Fertiggestellte Gewasserabschnitte

Completed waterway sections

Gewasserabschnitte im Bau

Waterway sections under construction

Baufortschritt (Juni 2014)

Construction progress (June 2014)

Unterirdischer Abwasserkanal

Underground sewer

Okol. Verbesserung der FlieRgewasser

Ecological improvement of the waterways

Ist

Currently

Soll

Target
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8 E. Good practice

Emscher Conversion

Fig. 8.16: Emscher Conversion (source: Emschergenossenschaft) / (Explanation see 8 D)

In Germany's former coal and steel region, the Emscher became the most polluted river in
Germany, and is now returning step by step as a cleaner and more vibrant river.

Europe's most comprehensive river renaturalisation project began in 1992, and will be
completed by 2020.

The City of Essen benefits from this with approx. 39 kilometres of waterways, and a total in-
vestment of approx. € 490 million.

Integrated into the regional and municipal open space networks, the self-perpetuating eco-
logical development and the recolonisation of the revitalised waterways contribute signifi-
cantly to biodiversity.

The Emscher as an "evolution laboratory": as a result of its isolation in a branch of the
Emscher that was never polluted with sewage, the Emscher bullhead (cottus cf. rhenanus)
has evolved into a new species of bullhead, and is now successively colonising the renatural-
ised streams.

The creation of ecological waterway retention spaces not only represents the

self-perpetuating development of watermeadows, but simultaneously constitutes "green
infrastructure" that strengthens flood protection.
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Together with its municipal and commercial members, the Emschergenossenschaft creates
high quality of life in the "Neues Emschertal" (New Emscher Valley)*®, and is an international
leader in sustainable, ecological, and technical water management innovations.

Fig. 8.17: Map of ecological improvements of flowing waterways, with photos of Borbecker
Muhlenbach (source: Emschergenossenschaft) / (Explanation see 8 D)

'8 Neues Emschertal can also be found in sections 1|2|3|4|5|6|7|8|9|10]11|12
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