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Introduction:  

Groundwater contributes over 6300 Ml/day to the overall public water supply in the UK – corresponding to 
around 30 % of supply(British Geological Survey, 2015). The trace and major element compositions of 
groundwaters across the UK vary considerably, largely according to the nature of the host aquifers, whilst 
the reliance of public water supplies on groundwater also varies considerably – for example there is 
considerably greater reliance on groundwater in England, particularly in the Midlands and the South-East,  
than there is Scotland, Wales or Northern Ireland (British Geological Survey, 2015). Accordingly the 
magnitude of human exposure to trace and major elements through drinking water from public water 
supplies is highly spatially variable across the UK and this may have important consequences for public 
health, in terms of exposure to both toxic and essential elements (cf. Middleton et al., 2016 for private 
water supplies in SouthWest England).  
 

Project Summary: 
 

In this project, the spatial distribution across the UK of trace and major chemical components in publically 
supplied water will be mapped using a combination of grey literature review, data mining, geostatistical 
and GIS techniques (cf. Bretzler et al., 2017; Sovann and Polya, 2014). Combined with pre-existing data 
on age and gender dependent drinking water consumption rates, a map of trace and major chemical 
exposures across the UK will be generated. These data &maps will be used to address the questions: 

(1) What are the public health implications for the distribution of chemical compositions of publically 
supplied water ? Does this contribute in a significant way to the “postcode lottery” of health care ? 

(2) Is there a significant association between exposure to arsenic through public water supplies and 
detrimental health outcomes ? 

(3) How closely to public water supplies derived from groundwater reflect groundwater compositions 
(e.g. in BGS Groundwater Database, cf. Smedley et al., 2014) ? 

(4) Public water supplies represent a strongly anthropogenically modified composition from source 
waters – in particular through mixing of disparate sources, water treatment to add or remove 
specific chemical components and interactions with pipe and other materials in the water supply 
system – can these processes be readily quantified using standard geochemical techniques and, 
if so, does this provide an insight into the use of such techniques for natural groundwater 
systems, the compositions of which may reflect multiple sources and processes ? 

(5) How readily may the techniques developed be used in relevant ODA/DAC countries ? 

(6) Can temporal changes in publically supplied waters be used, after appropriate corrections for 
treatment, to infer climate change or usage related changes to the status of UK aquifers ? 

The research student working on this cross-disciplinary project will gain a wide breadth of training in 
geochemistry, geochemical modelling (PHREEQC/GWB) hydrogeology, data mining and management 



 

 

and geostatistics. Additionally, they will have the benefit of access to world-class facilities in the 
Williamson Research Centre for Molecular Environmental Science at the University of Manchester and be 
involved in a strongly cross-disciplinary project with a (potential) BGS CASE partner at the centre of 
groundwater mapping and provision of information for resource management in the UK. The project and 
training will provide a basis for a future career in environmental science, in the industrial, government or 
academic sectors, in a rapidly expanding research area of international importance.  
 

 

 

Variation in concentration of molybdenum in UK groundwaters (from 
Smedley et al., 2014; (open access report) 
http://www.bgs.ac.uk/research/groundwater/health/molybdenum.html 

Concentrations of molybdenum in groundwater are dependent on 
the nature of the host aquifers. 

Concentrations of molybdenum in publically supplied waters are 
generally less than those in source groundwaters due to water 
treatment and mixing with other lower-molybdenum sources. 
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