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Assessment Context
• Majority of Nuclear 

Licensed Sites within the 
UK have a coastal setting

• Long decommissioning 
and remediation 
timescales

• Stewardship of such 
contaminated land may 
require consideration of
− climate change, 

− sea level change, 

− coastal recession   and 

− landscape evolution.
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Assessment Context

• What is the greater risk 
to a coastal site?
− Erosion and exposure of 

contamination on 
foreshore

− Inundation

• How do these risks 
influence the 
stewardship plan?

• Which factors affect 
coastal processes?
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System Description
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• Contaminated land site 
in a coastal location

• Geology and geological 
formations in that 
location

• Assumptions for 
current/future state of 
land management
− Presence (or not) of 

engineered barriers or 
structures

− Usage of the land

• Climate



Scenario Definition
• Climate change 

projections
− Typically go out to a few 

100 years

• Sea-level change
− Changes in volume of 

sea
− Glaciation and isostatic 

rebound

• Coastal recession
− Geological formations
− Erosion rates of 

stratigraphy
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Need to go from 
global to local 

projections



Scenario Definition: Global 
Climate Change Scenarios
• SSP1-2.6 (RCP2.6): Low 

greenhouse-gas emissions in 
which CO2 emissions decline to 
net zero around 2050, followed 
by net negative CO2 emissions; 

• SSP2-4.5 (RCP4.5): Intermediate 
greenhouse-gas emissions, in 
which CO2 emissions remain 
around current levels until the 
middle of the century before 
declining, though remain 
positive; 

• SSP5-8.5 (RCP8.5): Very high 
greenhouse gas emissions, in 
which CO2 emission levels have 
roughly doubled from current 
levels by 2050, and peak, at 
approximately 130 GtCO2 per 
year, around 1000 years from 
now.

7



Scenario Definition: Global to 
Local Climate Change

• How do local records 
compare with global 
and regional scale 
climate data and 
projections?
− Temperature

− Precipitation
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Scenario Definition: Sea-level 
change
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Melting ice caps and valley 
glaciers

Melting/collapse 
of ice sheets

Thermal expansion of seawater

Isostatic change – depends on location

Relative sea-level not 
affected by glaciation

Relative sea-level 
affected by glaciation



Scenario Definition: UK Geology 
and Erosion

• UK has a varied 
geological landscape

• Differing resistance to 
erosion
− Igneous/Metamorphic

• ~ 0.001 m y-1

− Sedimentary
• ~ 0.01 to 0.1 m y-1

− Unconsolidated 
sediments
• ~ 1 to 10 m y-1
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Conceptual Model

• Definition of transect(s) stratigraphy 
− Superficial deposits, weather rock, unweathered rock

• Consideration of sea-level height over time
− Assume primary erosion point is at high-level water 

mark/storm height, approximately 5 m above the sea-level

• Erosion of cliff inland dependent on rock encountered at 
a given time
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Analysis: RCP4.5 (100 years)
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Analysis: RCP4.5 (10 000 years)
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NOTE: Within 1000 years, the Unconsolidated Sediments 
have eroded back over a kilometre from the original cliff base



Analysis: RCP4.5 
(Igneous/metamorphic rock)
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T = 0 y T = 100 y T = 1000 y T = 5000 y T = 10000 yT = 50 y

600 m
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0 m

Exposure unlikely until long time in future



Analysis: RCP4.5 
(Sedimentary rock)
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T = 0 y T = 100 y T = 1000 y T = 5000 y T = 10000 yT = 50 y
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Complete exposure on foreshore likely in the longer term



Analysis: RCP4.5 
(Unconsolidated sediments)
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T = 0 y T = 100 y T = 1000 y T = 5000 y T = 10000 yT = 50 y

600 m

400 m

200 m

0 m

Exposure of some contaminated land on foreshore likely within 100 years, followed by 
complete exposure on foreshore in the longer term



Analysis: RCP8.5 (10 000 years)
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Igneous/metamorphic and sedimentary rocks: partial exposure on foreshore within 1000 
years, followed by complete inundation within 5000 years
Unconsolidated sediments: site exposed on foreshore prior to inundation



RCP8.5: Sedimentary rock
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RCP8.5: Unconsolidated 
sediments
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Interpretation: Implications for 
land stewardship

• Methodology developed for long-term 
contamination issues

• Supports understanding of timescales for 
erosion or inundation of contaminated land

• Can be used to inform potential foreshore 
exposure scenarios for humans and wildlife
−Pathways affected by erosion, and thus 

timescales for transport (decay)

• Form arguments for optimised stewardship 
of the site.
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Methodology Extensions and 
Further Application 
• Demonstration has assumed 

discordant coastline

• Extensions
− More complex topography and 

stratigraphy along the 
transects

− Consideration of natural 
complexities:
• Faults
• Geological features
• Concordant coastline

− Consideration of man-made 
complexities
• Engineered structures and 

barriers
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