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Introduction
1. A Brief History of the 

Geology in the North 
East

2. An Introduction to 
Groundwater

3. Links between 
Farming Practices and 
Groundwater 
(including case 
studies)
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The UK during the Carboniferous
~350-280 million years ago

The UK during the Permian
~280-225 million years ago

The UK during the Jurassic
~195-135 million years ago
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Carboniferous Limestone

Fell Sandstone

Millstone Grit

Coal Measures

Magnesian Limestone

Permian Mudstones

Sherwood Sandstone

Triassic Mudstones

Lower Lias

Geological Tour of the North East
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Carboniferous Rocks, Northumberland

Source: British Geological Survey File: P220607.jpg

Permian Rocks, Durham Jurassic Rocks, 
Yorkshire coast

By Stephen McCulloch, CC BY-SA 2.0, 
https://commons.wikimedia.org/w/index.php?curid=12949552
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University of Sheffield

Ice extent over the UK and Ireland during the last Ice Age
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Glacial Till (Boulder Clay)

Sand and Gravel

Alluvium

Peat

Clay
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Why this matters:
• Understanding the rocks in your area tells you 

something about how water moves through the rocks.

• The bedrock is covered by a variety of superficial 
deposits.

• The nature (type and thickness) of the superficial 
deposits determines how fast water gets to the 
bedrock, where the groundwater is.

• The superficial deposits can act as a protective layer to 
the aquifers below.

• While superficial deposits can hold water (esp. sands 
and gravels), no designated superficial aquifers in the 
NE.

• Superficial groundwater still important to understand 
potential pathways.
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What is groundwater?
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Different types of aquifer
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Artesian borehole

Spring

Borehole



Principal Aquifers in 
the North East Area:

Fell Sandstone

Magnesian Limestone

Sherwood Sandstone

Principal aquifers 
are our main focus 

of protection as they 
support many public 
water supplies and 

industrial 
abstractions
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Why this matters:
• All bedrock units are aquifers.

• Most are Secondary aquifers, but three are Principal aquifers.  

• Most of our aquifers are dominated by fracture flow

• Limestones = fracture flow – high flow rates

• Sandstones = fracture flow and intergranular flow

• Shales / mudstones = little flow, but likely to have flow along larger 
fractures

• Groundwater and surface water can be interconnected.

• Rivers can gain water from groundwater, and lose water to groundwater.

• Unconfined aquifers are when the upper surface of the aquifer (the water 
table) is open to the atmosphere either directly or through permeable 
overlying material.

• Confined aquifers are overlain by a low permeability material (for example 
clay) that does not transmit water in any appreciable amount.
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Assessing Risks and Pressures

HIGH

Groundwater is at risk from;
* Mines and minewaters
* Agricultural rural diffuse pollution (pesticides, nitrates, sediment)
* Abstractions – saline intrusion (quality) and resources (quantity)
* Urban/transport pollution
* Development of contaminated land sites 15



Source – Pathway – Receptor 

Source 
(sheep dip spill)

Pathway
(via fractures in the 
bedrock)

Receptor (spring)
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Assessing Risk - Groundwater Vulnerability

HIGH LOW
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Superficial deposits

Fractured limestone

HIGH Groundwater Vulnerability 

18



LOWER Groundwater Vulnerability

Superficial 
deposits

Fractured limestone
underneath beach

Sand & 
Gravel

Boulder 
Clay
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Nitrate pollution in 
the Fell Sandstone

• EA designated a NVZ 
Safeguard Zone

• Non-statutory definition 
• Identifies areas requiring 

additional intervention to 
improve water quality

• Commits EA and NW to 
work together to reduce 
nitrate concentrations in 
groundwater

• Potentially opens area up 
for catchment 
stewardship funding

NVZ
Safeguard Zone (SgZ)

Principal Aquifer
(lots of water for lots of people 

and the environment)

Drinking Water Standard 
EA Monitoring BH
Public Water Supply



Case Study – Longsyke, Northumberland
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Topographic Information
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Superficial Geology (BGS)
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Superficial Drift Thickness
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Bedrock Geology (BGS)
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Case Study Conclusion
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Overall Conclusion;

• The geology in the North East is variable. 

• Groundwater is present within the rocks and moves 
towards outlets such as rivers and the sea.

• Surface contamination which soaks into the ground 
can be transported by groundwater to a receptor 
such as a drinking water supply or a surface water.

• Following best practice can reduce the quantities of 
contaminants/nutrients which reach the 
groundwater.

Groundwater - Out of sight but not out of mind! 



Useful links
Geology of the North East – this is an excellent, very readable summary by the BGS:

http://www.bgs.ac.uk/research/ukgeology/regionalGeology/home.html

BGS digital maps:

http://www.bgs.ac.uk/discoveringGeology/geologyOfBritain/viewer.html

Borehole logs:

http://mapapps.bgs.ac.uk/geologyofbritain/home.html

Defra’s Magic Map App:

https://magic.defra.gov.uk/MagicMap.aspx

Protecting groundwater: https://www.gov.uk/government/publications/protect-
groundwater-and-prevent-groundwater-pollution/protect-groundwater-and-prevent-
groundwater-pollution#contents

Useful documents on protecting groundwater:

https://www.gov.uk/government/collections/groundwater-protection

Overview of groundwater basics (also contains summary of legislation, big issues, etc.):

http://www.groundwateruk.org/Groundwater-policy-and-legislation.aspx
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Any Questions?


