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Sustainable & Resilient Remediation

• Sustainable resilient remediation 
(SRR) is an optimized solution to 
cleaning up and reusing a hazardous 
waste site that limits negative 
environmental impacts, maximizes 
social and economic benefits, and 
creates resilience against increasing 
threat of extreme weather events, 
sea-level rise, and wildfires.

• srr (itrcweb.org)
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“certain climate change scenarios will have significant impacts 
on current and future contaminated land and remediation 
systems. Examples include severe physical damage to soil cover 
systems and stabilised/solidified soils, and extensive soil water 
erosion and associated contaminant transport” (CL:AIRE 2007)

https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fsrr-1.itrcweb.org%2F&data=04%7C01%7C%7C81fe9fe979ad4399c9c308d995514f60%7Cf2fe6bd39c4a485bae69e18820a88130%7C0%7C0%7C637704998731843958%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=JS5%2B3JQ0Vy3HEU6WanWwzCKcQhHehgjTstvbdcUemOc%3D&reserved=0


SuRF-UK Bulletin

• Recently published bulletin, aims to:
• Demonstrate how resilience can be 

incorporated into the existing framework

• Expand the concept of resilience in CLM to 
financial and institutional changes

• Explain how proper consideration of resilience 
reduces project risks
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Climate Change: What’s the latest?

Climate Change: Atmospheric Carbon Dioxide | NOAA Climate.gov Climate Change: Global Temperature Projections | NOAA Climate.gov

Climate change and its impacts are here to stay
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https://www.climate.gov/news-features/understanding-climate/climate-change-atmospheric-carbon-dioxide?msclkid=f2dec358b40c11ec9f027ad623f53005
https://www.climate.gov/news-features/understanding-climate/climate-change-global-temperature-projections


Climate Change Impacts on Contaminants & 
Remediation



Climate Change Impacts and Contaminated 
Land Management

Example:

◼ Wetter: flooding, storms, more runoff

Example:

◼ Erosion

Example:

◼ Scour (e.g. wind/wave damage)

Example:

◼ Decreased dissolved oxygen/ anoxic

UK Met Office, 2022

Maco et al. 2018



Climate Change Impacts and Contaminated 
Land Management

Remediation approach 

(examples)

Technique Climate change impact for remediation activity

Soil Treatment Bioremediation Degradation activity may change, unexpected intermediaries
Landfarming/landspreading Inundation of site by sea level rise or flooding

Groundwater treatment Pump and treat Altered rate of recharge and extraction

Engineered in situ 
Systems

Natural attenuation Models do not include climate change which may alter 

resident time of contaminants in soil →Attenuation rates may 

vary
Capping systems Climate change may degrade the cap (e.g., because of 

extreme precipitation events)

Maco et al. 2018
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Resilience and Contaminated Land 
Management
• Sustainable and risk-based management of 

contaminated land includes being mindful of 
how the risks change over time

• Adaptation, the action to prepare and adjust to 
new conditions, thereby reducing the harm or 
taking advantage of new opportunities

Resilience is applicable to other impacts…

Financial 
• Provisions are required for long running 

projects
• Changes in land ownership, liability 

management or macro economic conditions 
over time

Institutional 
• Changes in government priorities, policies 

or changes in stakeholder perspectives 
could influence institutional controls
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Spectrum of Adaptation Options (After SuRF, 2021)



RESTRICTED 9

• Incorporating sustainability indicators

Robustness of solution to climate change effects

Ability to respond to changing regulation or its implementation 

Robustness of solution to altering economic circumstances

Requirements for ongoing institutional controls 

Incorporating resilience into the SuRF-
UK Framework 



RESTRICTED

Examples of more detailed analyses that could be completed during Part A:

• Consider resiliency in future site use

• Sensitivity of CSM to resiliency

• Climate Change Vulnerability Assessments 

• Example of the approach set out in the ITRC SRR document

• Using country specific resources

• Account for resiliency in risk assessment

• Example of the SoBRA report published Aug 2022
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Examples of more detailed analyses that could be completed during Part B:

• Consider resilience of remediation options in sustainability assessment

• Assess the longevity of the solution

• Opportunities for using land stewardship approach

• Example of NICOLE approach
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Incorporating resilience into the SuRF-
UK Framework 



• Sustainable 
management Practices
• Relevant across whole 

project lifecycle

• Use the latest guidance

• Examples could be…
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SMP SMP Benefit

Plan site layout with regard to minimising

the physical remediation required

• The potential impacts from climate change could 

also be incorporated into the site plan to ensure 

remediation is more robust

Request that the functional performance 

specifications of products are supplied

• Ensuring that the operational limits of materials and 

equipment can operate in the event of extreme 

weather events or other climate change impacts

Set sustainability criteria in the 

specification to motivate suppliers to 

provide more sustainable products and 

services

• Drives a culture of sustainability across the supply 

chain.

Incorporating resilience into the 
SuRF-UK Framework 



Conclusions

• Range of risks that CLM practitioners need to navigate 

• Climate change and financial and institutional changes can introduce risks to 
projects 

• The SuRF-UK Framework allows evaluation of resilience to be built into 
projects 

• Furthermore, the framework allows for the adoption of SMPs that can be 
implemented throughout the project lifecycle
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Resources

• CL:AIRE (in prep), SuRF-UK Bulletin: Resilience and Adaptation

• NICOLE (2020), Land Stewardship

• ITRC, (2020), Sustainable and Resilient Remediation

• Environment Agency, (in prep) Review of the climate change impacts 
on contaminated land management (CIRIA document)

• Environment Agency, (in prep) Incorporating climate change impacts 
into contaminated land risk assessments (nuclear industry focus) 
(WSP)

• SoBRA, (in prep) Incorporating climated change impacts into 
controlled waters risk assessments 
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https://nicole.org/pagina/47/Land_Stewardship_Guide.html
https://srr-1.itrcweb.org/introduction/


• Sustainable 
management Practices
• Relevant across whole 

project lifecycle

• Use the latest guidance

• Examples could be…
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SMP SMP Benefit

Plan site layout with regard to minimising

the physical remediation required

• The potential impacts from climate change could 

also be incorporated into the site plan to ensure 

remediation is more robust

Request that the functional performance 

specifications of products are supplied

• Ensuring that the operational limits of materials and 

equipment can operate in the event of extreme 

weather events or other climate change impacts

Incorporating resilience into the 
SuRF-UK Framework 


