
Figure 1: Study area „Essen – Baldeneysee“ with sampling points 
Source: IHPH
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Safe future use of the river Ruhr 
The Project „Sichere Ruhr“

Introduction
The river Ruhr gives its name, ‘Ruhrgebiet’ to a German re-
gion in North Rhine Westphalia, one of the biggest metro-
politan areas in Europe. Used for centuries for transporta-
tion, sewage and mining water disposal and as a drinking 
water source, the river has had an eventful history. Today 
the Ruhr secures the drinking water supply for nearly 5 mil-
lion inhabitants of the metropolitan region. The river water 
is used for artificial groundwater recharge in combination 
with filtration-flucculation-adsorption-oxidation treatment 
steps, applying the so-called “Mülheimer Verfahren”. Fur-
thermore, hydroelectric power is generated by the Ruhr 
and it is used as a recreational area by local residents and 
tourists.

Within the German BMBF (Bundesministeriums für Bil-
dung und Forschung - Ministry of Education and Research) 
RiSKWa research program (Risikomanagement von neuen 
Schadstoffen und Krankheitserregern im Wasserkreislauf - 

Risk management of new pollutants and pathogens in the 
water cycle) the “Sichere Ruhr” collaborative research 
project aims to explore conditions for the safe future use 
of the river Ruhr as recreational water and as an improved 
drinking water source. Optimization of the waste water 
and stormwater treatment, reduction of the microbial bur-
den caused by combined sewer overflows and bathing wa-
ter safety are subjects contained in the research plan.

A multidisciplinary, holistic approach was chosen to 
give the research a broader perspective. By the end of 
2014 a research consortium of ten partners covering the 

required expertise in the fields of (micro-)biology, sociolo-
gy, communication science, geography, engineering science, 
chemistry, psychology and medicine will try to answer two 
main questions:

Can particular sections of the river be used microbio-
logically and hygienically safely as recreational (bathing) 
water?

Which options are available to further optimize drin-
king water treatment?   

The project is structured into eight work packages cove-
ring hazard and risk assessment, risk perception and com-
munication, participation, discharge reduction, an early 
warning system and an implementation concept for risk 
management. For hazard assessment, several bacteria, vi-
ruses and parasites (see Table 1), as well as relevant accom-
panying physical and chemical parameters are measured 

and analyzed in a subsequent risk assessment process. Risk 
assessment also covers risk communication, risk percepti-
on and public participation with regard to recreational and 
drinking water.

The study area is a section of the river Ruhr with a ran-
ge of 52 km beginning at the lower end of the “Kemnader 
See” down to the water treatment plant at Mülheim Sty-
rum East and encompassing the cities of Bochum, Essen and 
Mülheim, with a focal point at the ‘Baldeney See’ near Es-
sen, a popular lake used for bathing and other recreational 
activities (see figure 1).

1)

2)



Table 1: List of pathogens investigated in this study.

Figure 2: pilot Ozonization plant
Source: S. Roder (RWTH Aachen University)
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Hazard assessment
Initially intensive, structured collaborative literature re-
search was carried out covering literature relating to the 
relevant pathogens over the last ten years. To identify the 
risk regulation process for recreational water in Germa-
ny, 12 qualitative interviews were conducted with experts 
and participants in this process, representing federal and 
national ministries, NGO’s and economical associations.

To evaluate the current pathogen load, a total of 184 
water samples taken at 23 sampling dates at eight sam-
pling sites along the river Ruhr (see figure1) and these 
were analyzed for a defined set of pathogens. Additional-
ly, each treatment step undertaken in a water treatment 
plant (Mülheim Styrum East) was analyzed for the same 
set of pathogens. The information compiled was used du-
ring the following risk assessment steps.

Risk assessment
The European bathing water directive requires the 
measurement of the E. coli and intestinal enterococci in-
dicator pathogens. Emphasis is put on so-called ‘bathing 
water profiles’ (European Union, 2006). Their purpose 
is to provide a description and risk-based assessment of 
the bathing water sites, incorporating rain and sewage 
discharges, catchment area, surrounding land use and an-
ticipated, short term pollution which could have an impact 
on the use of the sites as recreational water. 

Within the Sichere Ruhr project not only indicator 
organisms, but also the mentioned pathogens are consi-
dered. Additionally, point sources of wastewater dischar-
ge in the catchment area are documented, mapped and 
assessed. There is also analysis of diffuse pollution from 
agricultural areas, which is analyzed by the investigation 
of land use data with the help of a geographic information 
system (GIS).

The hazard impact on bathers will be analyzed by an 
exposure assessment and risk characterization. The risk 
concept is based on the risk definition in the WHO Guide-
lines for recreational water (2003), where a differentiation 
between hazard as “a set of circumstances that could lead 
to harm“ and risk as the “probability that such an event will 
occur as a result of the exposure“ is made.

Referring to the literature search, the pathogenic 
potential is assessed with regard to ingestion and dose-
response relationships. The exposure resulting from a 
bathing event is also assessed through the literature re-

viewed. Subsequently, a quantitative microbial risk assess-
ment (QMRA) based on the water sampling results will 
be conducted. To describe and communicate the impact 
of an infection, Disability-Adjusted Life Years (DALYs), 
known from the WHO/Worldbank Global Burden of Di-
sease (GBD) Project (Murray et al. 1996), are calculated 
on the basis of the QMRA results, to classify and compa-
re possible harm from an exposure to pathogens through 
bathing.

Technical Measures
In Germany wastewater discharge does not generally un-
dergo a final disinfection process. To evaluate the impact 
of an improvement in the water quality at point sour-
ce discharges, two wastewater treatment plants and a 
stormwater overflow basin are equipped with pilot ozo-
nation and UV disinfection systems (see figure 2). 



Figure 3: Scenario Workshop 
Source: Sichere Ruhr
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The data collected, combined with precipitation and 
discharge data, are analyzed using statistical methods and 
neuronal networks, to predict hazardous pathogen con-
centrations (determined in the risk assessment step) by 
means of fast and easy to measure indicators. In addition, 
the results of pilot testing equipment for an autonomous 
online measurement of indicator organisms are validated 
by microbiological analysis.

Prediction of pathogen concentrations and online 
sampling results will lead to the establishment of an early 
warning system which could initiate a temporarily bathing 
ban in the case of contamination. 

Risk Perception and Risk Communication
In parallel to the natural scientific research focused on 
water and pathogens, psychologists analyzed public risk 
perception concerning bathing and drinking water asso-
ciated health risks using the results of a telephone survey 
(N = 1355). This was accomplished by a discourse ana-
lysis of results from similar projects for the Isar (Munich) 
and Spree (Berlin) rivers. The results of the psychological 
research contribute to the risk communication efforts to 
create an information channel communicating research 
results to the affected population and vice versa. 

The current progress can be viewed at: http://www.
sichere-ruhr.de

Implementation
Finally, realization and financing concepts for sustainable 
safe bathing and a secure drinking water supply will be de-
veloped with the help of further surveys and workshops 
(see figure 3) in close cooperation with stakeholders and 
shareholders including the regional population. Potential 
bathing scenarios and their economic cost will be discus-
sed in such workshops. Task catalogues for the practical 
implementation of these scenarios could be used as basis 
for future decisions by the responsible stakeholders.

The long-term objective of the project is a compre-
hensive concept and recommendation guideline for the 
possible use of the river Ruhr, and in particular the “Bal-
deneysee”, as recreational water. Working in close coo-
peration with the Essen city authorities is paramount. The 
aim is to transfer the results of the project to the entire 
river and other rivers in Europe.

The Project partners are:
Aquatune 

IWW Water Centre

The Institute for Technology Assessment and Sys-
tems Analysis (ITAS)

Ruhrverband

Ruhr-Universität Bochum, Hygiene, Social and Envi-
ronmental Medicine

RWTH Aachen University, Chair and Institute of 
Environmental Engineering

Rheinisch-Westfälische Wasserwerksgesellschaft 
mbH

Universität Bonn, Institute for Hygiene and Public 
Health, WHO Collaborating Centre for Health Pro-
moting Water Management and Risk Communication

Universität Duisburg-Essen Aquatic Ecology, 
Biofilm-Centre, Institut für Soziologie, Institute for 
Communication Science

Xylem Water Solutions Herford GmbH

Project Coordination:
Dr. Ing. Wolf Merkel (IWW Water Centre)
email: info@sichere-ruhr.de

Project homepage:
 http://www.sichere-ruhr.de
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Figure 1: Pilot scale faecal sludge planted drying beds
Source: Linda Strande, Sandec
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The National Centres of Competence in Research 
(NCCR) are a research instrument of the Swiss National 
Science Foundation (SNSF). They aim to promote innova-
tive approaches to scientific research in areas of particular 
importance to Switzerland. Central to all NCCR North-
South activities is a commitment to partnership between 
institutions and individuals in the northern and southern 
hemispheres. The NCCR North-South undertakes re-
search in the fields of global change and sustainable de-
velopment. It is dedicated to finding sustainable, practical 
solutions to the specific challenges of global change. Re-
search supported by the NCCR North-South program has 
developed promising technologies for faecal sludge treat-
ment to reduce public health risks. An overview of recent 
developments is presented in the West Africa Regional Po-
licy Brief No. 2, which is summarized below.

In developing countries, lack of low cost, efficient 
treatment technologies commonly results in faecal sludge 
from domestic on-site sanitation systems (e.g. latrines) 
being dumped untreated onto the land or into drains and 
watercourses. This puts public health at risk and contami-
nates the environment. Sludge drying beds planted with 
reeds are a cost-effective and technically feasible approach 
for treating sludge. The plants can be used as fodder for 
livestock and the bio-solids can be applied as compost to 
cropland, thereby increasing agricultural productivity.

Globally, 2.5 billion people lack access to improved 
sanitation, including 1.2 billion who have no facilities at 
all. There is a need to greatly accelerate progress in im-
proving sanitation, particularly in sub-Saharan Africa and 
southern Asia. Poor sanitation increases disease incidence 
and consequent loss of earnings and dignity, both impor-
tant factors contributing to poverty. Discharge of untrea-
ted faecal sludge directly into the environment results in 
in major health impacts. One gram of fresh faeces from an 
infected person can contain around ten million viruses, up 
to a billion bacteria, and 100,000 worm eggs (Feachem et 
al. 1983). Improved sanitation alone can reduce rates of 
diarrhoeal diseases by 32%–37% (Mara et al. 2010).

Planted sludge drying beds (PSDBs) are a viable way 
to treat faecal sludge in developing countries. The system 
effectively separates solids and liquids in faecal sludge and 

can handle larger amounts of solids than systems such as 
activated sludge or waste stabilization ponds. They reta-
in 90–96% of solids and eliminate 78–99% of chemical 
and organic pollutants. The system efficiently removes fa-
ecal parasites, trapping almost 100% of helminth eggs at 
the surface of the filtering matrix (Koottatep et al 2005). 
The sludge may need to be stored for at least six months 
or composted to eliminate pathogens and make it safe to 
handle.

A wide range of emergent plant species can grow in 
the watery, muddy, and anaerobic conditions of PSDBs. 
The most important role of these plants is in stabilising 

Productive treatment of faecal sludge:
from waste to fodder and profits
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