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Hidden pollution beneath our feet threatens water supplies worldwide 

Groundwater researchers at the British Geological Survey (BGS) have found a major 
store of pollution sitting in the rocks beneath our feet that could have severe global-
scale consequences for our rivers, water supplies, human health and the economy. 

In a paper published in Nature Communications, Matthew Ascott and fellow researchers from 
the British Geological Survey and Lancaster University have reported finding vast quantities of 
nitrate across the globe stored in rocks below ground and above the drinking water resources 
they hold as a result of human activity. Nitrate fertilizer helps feed the world but is also a major 
pollutant. When used in the wrong place it can cause serious damage to ecosystems and 
contaminate drinking water. As the stored nitrate is released from the rocks into rivers via 
springs, our precious ecosystems face the risk of a grim future of toxic algal blooms and fish 
deaths. Nitrate is also a concern for human health. It is the most widespread pollutant in 
drinking water sources (groundwater and surface water) with water treatment costing industry 
and consumers billions of pounds a year. 

 

Researchers at the British Geological Survey have estimated the nitrate pollution stored in rocks above groundwater (as 
shown in this diagram) across the globe for the first time 

The authors of the paper have calculated the amount of nitrate present in rocks to be up to 180 
million tonnes – up to twice the amount of nitrate stored in soils. They found the most nitrate to 
be stored in North America, China and Europe where huge quantities of fertilizer have been 
applied for decades. In some developed countries, they even found the amount of nitrate stored 
in the rocks to be increasing, despite improvements in farming practice and the introduction of 
regulations to control the pollutant. In developing countries, whilst the problem is currently not 
so severe, there is evidence of a worsening situation that requires early intervention to avoid 
the same problems and environmental damage experienced by highly developed countries. 

  



 

Matthew Ascott, hydrogeologist at the BGS and lead author of the study, said: 

“With big investments being made to reduce water pollution through changes in farming, it is 
vital that we understand what pollution is already in the environment. Water and the pollutant 
travels through the rocks below our feet very slowly. This and a history of intensive agriculture 
means that a large store of nitrate pollution has built up over time. When this pollution is 
released it will continue to impact water quality for decades, in some cases, even where controls 
on fertilizer use have been put in place.” 

Professor Rob Ward, BGS Director of Groundwater Science and a co-author of the study, said: 

“Nitrate is the most wide-spread water pollutant globally. Managing the source of the problem is 
extremely challenging but early action is essential as more fertilizer use will be needed to meet 
an increasing population and a growing need for food.” 

*Ends* 

For further details or to arrange media interviews please contact: 

Clive Mitchell, British Geological Survey Press Office, Keyworth, Nottingham, NG12 5GG 
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Email:  cjmi@bgs.ac.uk  Twitter  @CliveBGS 

Notes for Editors 

The following are available for interview: 

• Matthew Ascott, Hydrogeologist, British Geological Survey 

• Professor Rob Ward, Director of Groundwater Science, British Geological Survey 

For additional information go to: www.bgs.ac.uk/research/groundwater/quality/nitrate/global-
unsaturated-zone.html 

The paper “Global Patterns of Nitrate Storage in the Vadose Zone” will be available to view 
online here: https://www.nature.com/articles/s41467-017-01321-w 

The British Geological Survey 

The British Geological Survey (BGS), a component body of the Natural Environment Research 
Council (NERC), is the nation's principal supplier of objective, impartial and up-to-date 
geological expertise and information for decision making for governmental, commercial and 
individual users. The BGS maintains and develops the nation's understanding of its geology to 
improve policy making, enhance national wealth and reduce risk. It also collaborates with the 
national and international scientific community in carrying out research in strategic areas, 
including energy and natural resources, our vulnerability to environmental change and hazards, 
and our general knowledge of the Earth system. More about the BGS can be found at 
www.bgs.ac.uk. 

The Natural Environment Research Council 

The Natural Environment Research Council (NERC) is the UK's main agency for funding and 
managing world-class research, training and knowledge exchange in the environmental 
sciences. It coordinates some of the world's most exciting research projects, tackling major 
issues such as climate change, food security, environmental influences on human health, the 
genetic make-up of life on earth, and much more. NERC receives around £300 million a year 
from the government's science budget, which it uses to fund research and training in 
universities and its own research centres. www.nerc.ac.uk  
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