
In this study, veterinary usage is not incorporated into the models, as 

none of the studied pharmaceuticals are licensed veterinary medicines in 

the UK, and therefore their veterinary use is negligible. Therefore, diffuse 

emissions to soils are strongly dependent on national policies with 

regards to sewage sludge application: those countries that apply more 

sewage sludge to agricultural land (e.g. the UK) have higher soil 

emissions;

Estimated emissions are verified against measured API concentrations in 

WwTP influents and effluents in the UK;

The final spatiotemporal emissions are used as inputs to fate and 

exposure models to predict average concentrations in surface water and 

soils. 
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Pharmaceutical consumption is increasing across Europe and 

globally, raising concerns about environmental releases and their 

potential impacts on wildlife and human health[1][2]. However, 

environmental monitoring remains limited, and more comprehensive 

data are needed to assess environmental concentrations and 

associated risks. Within the Horizon Europe project ETERNAL, this 

study focuses on modelling pharmaceutical emissions as a key 

component of exposure assessment for informed decision-making[3].

We developed an emission model using general practitioners’ 

prescription data from the UK National Health Service (NHS) to 

estimate spatial emissions of selected priority pharmaceuticals – 

amitriptyline (an antidepressant), rifaximin (an antibiotic), gliclazide 

(an anti-diabetic), diclofenac (anti-arthritis), and ibuprofen (an anti-

inflammatory) – to surface waters and soils across Europe.
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2018 16.6 0.97 18.52 36.08 0.55 0.35 0.64 0.44

2019 17.59 0.91 19.17 37.67 0.57 0.37 Effluent Mean 

(ug/L)

Effluent 

Median (ug/L)2020 17.19 0.76 18.2 36.15 0.55 0.35

2021 18.33 0.7 18.97 38 0.58 0.37 0.41 0.33
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