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Short description project aim and motive:

Pathogenic pollution of water resources is a global problem, leading to serious disease outbreaks among
people using these water resources for drinking, domestic use or recreational purposes (Pandey et al., 2014).
Emission sources for pathogens are diverse (e.g. domestic animals, wildlife, humans), and often a variety of
sources exist within one watershed (Pandey et al., 2014). This makes modelling emission loads, their
distribution and fate challenging and scientifically interesting at the same time.

Diverse modelling approaches exist to predict pathogenic pollution in environmental waters (Pandey et al.,
2014). In this assignment such approaches should be reviewed and applied for a number of selected
pathogens to estimate freshwater loads in a chosen area. Besides the pathogenic emissions themselves, it
can be relevant to include substances promoting pathogen propagation (e.g. organic matter) in the
assessment. Next to deriving the pollutant loads, a threshold concentration for each of the pathogens needs
to be determined. While diverse risk assessment for different pathogens exist (Garner et al., 2021, Mena and
Gerba, 2009), there is no standard approach to quantify maximum allowed concentrations for ambient waters
(used for diverse purposes), which should be done as part of this assessment.

Research objective

The research objective of this project is to estimate the grey water footprint of selected pathogens (e.g. specific
bacteria or viruses) from various sources within a chosen area. Hereto an approach to model emission
pathways should be developed to derive the pathogen load to the aquatic environment. Moreover, maximum
allowed concentrations for pathogens should be researched and/or derived depending on the existing state of
the art.

Method

As a method it is suggested to use the grey water footprint as an indicator of freshwater pollution, which denotes
the theoretical volume of water needed to dilute an emission until quality standards are reached. It is defined
as the load of pollutant divided by the difference between the maximum allowed and the natural background
concentration (Hoekstra et al., 2011). There have been numerous studies estimating the grey water footprint
of diverse pollutants (e.g. nitrogen (Mekonnen and Hoekstra, 2015), phosphorus (Mekonnen and Hoekstra,
2018), pesticides (Vale et al., 2019) or pharmaceuticals (Wéhler et al., 2020)), but modelling the grey water
footprint of pathogens is new.

Expected result

The project will shed light on the different ways to model the emission and environmental distribution of
pathogens and in this way, address a health problem of growing global concern. Precisely, it quantifies grey
water footprints of (selected) pathogens from different sources at a justified spatial resolution. To understand
the relevance of pathogenic pollution in ambient waters, results can be compared to those from other grey
water footprint studies.
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