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SGD Induced Seismicity regulations
A complex and detailed, national  regulatory framework was put in place for shale 
gas fracking (including strict assessments and limits for induced seismicity) to reduce 

the risks to a level deemed acceptable by the regulators
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Induced Seismicity & Social Licence to Operate (SLO)
• Induced seismicity contributed to failure to obtain SLO for shale gas development (SGD)

• Public distrust of shale gas/ seismicity regulations

• “Government … presumption against issuing any further Hydraulic Fracturing 
Consents….an effective moratorium, will be maintained until compelling new evidence is 
provided which addresses the concerns around the prediction and management of 
induced seismicity” (UK Government, 4 November 2019)
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Induced Seismicity is not new in the UK
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“Tremors in the coalfields of Britain have been reported for at least the last hundred years, .... these 
events were related to ongoing mining activity …” (BGS, 2021) 

Seismicity in the Staffordshire coal fields.
Earthquake activity is coloured by time and correlates 
closely with areas of known mining. Grey shaded areas 
show the Mining Reporting Areas (Coal Authority data) 
(BGS, 2021).
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Induced Seismicity is commonplace in the UK
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“During the … period 1988-99, there was an induced earthquake >0.5ML almost every working day, 
on average, in the UK” (Browitt & Walker, 2019)

“The maximum amplitude signal 
recorded during this [Madness] song 
[Baggy trousers] … was…equivalent 
to…an earthquake of ML = 0.4” (Denton, 
2014)

Source: Mark Vanstone (@wmvanstone) | Twitter

1.7 ML
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Non-SG sources of Induced 
Seismicity
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• underground mining
• impoundment of reservoirs
• conventional oil and gas extraction
• geothermal energy production
• waste water disposal in deep wells
• groundwater abstraction/ injection
• blasting during mining / quarry 

operations

Regulations

• No national regulation 
• Planning process may impose 

conditions that require vibration 
monitoring and restrict blast-induced 
vibration levels

• British Standards (BS) provide guidelines 
on the assessment and threshold values 
for vibration-induced damage in 
buildings based on measured ground 
vibrations (commonly measured as peak 
particle velocity – PPV)

• UDDGP operates combined monitoring of 
ML and PPV 
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Learning from SGD and other activities
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How to develop effective and trusted regulations for induced seismicity
for net zero technologies in the UK ?

W
H
O

National regulator vs Local Planning Authorities ?
Public role in risk governance / monitoring/ mitigation ?

H
O
W

National regulatory framework versus local planning framework ?

Consistency (same rules for all) versus flexibility (geological/ local settings) ?

W
H
A
T

What to measure? Peak particle velocity (PPV) versus local magnitude (ML) ?

What risks to include? Technical (‘factual’) versus non-technical (‘emotive’) 
risks ?
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Thank you!
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