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As part of the NiersFluX pilot and model project, FiW developed a high-resolution substance load balancing 
concept to quantify the relevant input loads of point and diffuse input pathways in three sections of the Niers 
river based on the Niersverband‘s daily trace substance monitoring. The results were used to evaluate possible 
options for action and validate the GREAT-ER model in the Niers catchment area. The Niersverband carried out 
the extensive sampling and analysis during the two-year project. FiW e. V. was commissioned to carry out the 
scientific investigations in this study. 

In North Rhine-Westphalia, as part of the implementation of 
the EC Water Framework Directive, the further expansion of 
municipal wastewater treatment plants is being pursued to 
reduce trace substances in low-discharge water bodies with 
a high proportion of treated wastewater. Achieving good 
chemical and ecological status or good ecological potential 

of surface waters requires the identification and implemen-
tation of effective, source-oriented and cost-efficient options 
for reducing trace substance pollution. Relevant trace sub-
stances are those substances that can have adverse effects 
on aquatic ecosystems in very low concentrations and/or 
have a negative impact on the production of drinking water.

Pilot and model project NiersFluX
High-resolution trace substance flux balance in the Niers catchment to quantify direct and 
indirect input pathways and derive options for action
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In order to evaluate the effectiveness of possible options 
for action to reduce trace substance inputs into water 
bodies, models are operated at LANUK.NRW (Früh and 
Elbers 2018). The models currently in operation are based 
on average discharge conditions and therefore do not allow 
investigations on any short-term concentration peaks that 
may occur, although these can be of decisive importance 
for an assessment of acute ecotoxicity.

Therefore, week-daily trace substance monitoring of 
selected trace substances relevant to the Niers was carried 
out at four qualified sampling points from January 2021 to 
December 2022. In conjunction with discharge and concen-
tration measurements at point sources, a reliable substance 
load balance of the direct and indirect input loads in three 
qualified watercourse sections of the Niers was created. 
The focus was on the substance load balancing of pharma-
ceutical residues relevant to the Niers, plant treatment and 
pesticides (PBSM), per- and polyfluorinated alkyl substances 
(PFAS), polycyclic aromatic hydrocarbons (PAH), cations 
and selected general chemical-physical parameters (ACP). 
With the help of a Python evaluation routine developed at 
FiW e. V., trace substance loads were calculated from the 
measured concentrations and discharge measurements. 
The methodology for calculating the trace substance loads, 
the event-related evaluation in dry and rainy weather and 
the substance load balancing concept were published 
in Teneketzi et al. (2023) and in the final report. During 
the measurement campaign of 2 years, 2,063 24-hour 
time-proportional composite samples were taken at a total 
of 4 measuring points and a total of around 195,900 con-
centration measurements were carried out and the results 
evaluated in relation to the assessment values.

The investigation and evaluation of possible options for 
action for the Niers catchment area was carried out on 
the basis of the results of the substance load concept. The 
conclusions emphasize the need for reliable flux balancing 
in order to be able to evaluate options for action with re-
gard to achievable trace substance concentrations and their 
cost-benefit analyses.
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