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Is groundwater at risk from 

shale gas exploration?



Cuadrilla proposals in Lancashire

Planning applications for 

temporary exploration of 

shale gas at two sites, 

Preston New Road and 

Roseacre Wood

The planning applications 
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Understanding the risks to groundwater

• Baseline conditions 

1. Surface activities

2. Drilling and well integrity

3. Hydraulic fracturing and fracture propagation



• NNE-SSW 

trending 

extensional faults

• Woodsfold Fault

• Groundwater units

Bedrock geology



• Middle Sands 

• Sherwood Sandstone (>250m 

depth and poor quality)

• Manchester Marl

• No regional faults

• Woodsfold Fault 8km east

Groundwater baseline



Groundwater risk assessment: 
1. Surface activities
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Groundwater risk assessment: 
1. Surface activities



Groundwater risk assessment: 
2. Drilling and well integrity



Well schematic

Groundwater risk assessment: 
2. Drilling and well integrity



Groundwater protection measures

• Wells drilled, constructed and integrity tested in accordance with 

regulatory requirements and industry best practice

• No hazardous substances in drilling fluids above the Manchester Marl

• Drilling fluid additives identified in the environmental permit

• Well barriers and verification (Independent Well Examiner)

• Approved abandonment design

Multiple failures must occur for environmental release

Barrier failure vs well integrity failure

Groundwater risk assessment: 
2. Drilling and well integrity



Fracturing fluid composition

• Water

• Sand proppant

• Polyacrylamide (0.05% vol)

No GWD hazardous substances used

Full disclosure

Flowback composition

Groundwater risk assessment: 
3. Hydraulic fracturing and fracture propagation



How do we know the fractures will stay in 

the target zone?

• Predictive modelling

• International studies of fracture growth

• Hydraulic Fracture Programme

• Mini fracture prior to main hydraulic 

fracture

• Reduced volumes injected compared to 

Preese Hall and flow back between stages

• Microseismic monitoring (80+ locations)

Groundwater risk assessment: 
3. Hydraulic fracturing and fracture propagation

Microseismic monitoring of fracture evolution (Duncan and Eisner 2010).



Groundwater risk assessment: 
3. Hydraulic fracturing and fracture growth



Conclusions



• Groundwater and ground gas risks are highly site specific

• Well design and site implementation (drilling and site 

management practices) are important

• Groundwater risks associated with shale gas exploration 

proposed in Lancashire are manageable

• Regulator approval secured for groundwater aspects for 

Cuadrilla EIA

• Monitoring and data collection essential to build evidence base 

and public confidence

• Assessments are in the public domain 

http://www.cuadrillaresources.com/our-sites/locations/preston-

new-road/

Conclusions: Is groundwater at risk from shale gas exploration? 

http://www.cuadrillaresources.com/our-sites/locations/preston-new-road/

