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“The ultimate goal of remediation is to protect 
human health and the environment”
- From ITRC Green and Sustainable Remediation: A Practical Framework Guidance Document (November 2011)
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https://srr-1.itrcweb.org/
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“Resilience is the capacity of a community, business, 
or natural environment to prevent, withstand, respond 
to, and recover from a disruption”
USEPA. 2020. “Sustainable and Healthy Communities. Strategic Research Action Plan 2019-2022.” EPA 601-K-20-004. 
Washington, D.C.: United States Environmental Protection Agency, Office of Research and Development. 
https://www.epa.gov/research/sustainable-and-healthy-communities-strategic-research-action-plan-2019-2022.
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Resilient Remediation = “an optimized solution to cleaning up 
and reusing hazardous waste sites that limits environmental 
impacts, maximizes social and economic benefits, and creates 
resilience against the increasing threat of extreme weather 
events, sea-level rise, and wildfires.”   

https://srr-1.itrcweb.org/introduction/
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If I ask you the question:  

Is your groundwater remediation system climate 
resilient? 

How would you answer?  
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An excellent way to assess whether your 
remediation system is resilient is to 
monitor groundwater plume stability over 
time.  

One of the best ways to monitor plume 
stability is through an empirical, whole-
plume analysis (not well-by-well, not 
modeling).  
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Methodology published in Groundwater 
Monitoring & Remediation 28, no. 4/ Fall 
2008/pages 85–94
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Ricker Method® Plume Stability Analysis Example
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The Benefits of a Whole-plume Plume Stability Analysis 
over a Well-by-Well or “Footprint” Analysis
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Plume stability analyses allow us to evaluate 
changes in the groundwater plume due to 
climatic factors (i.e. resiliency)

Are my stable or declining trends starting to shift due to 
climatic impacts?

You likely won’t pick this up through predictive modeling
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Shift in Groundwater Flow Direction due to Rising 
Groundwater Elevations
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Assessing Groundwater Remediation System Resiliency 
against Various Climate-related Events - Conceptual
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We need to remember that climate 
change/impacts are not just forward-
looking challenges.

We know that climate change/impacts have 
already happened in the past.

We can look at plume stability to see how 
historical climate events impacted 
groundwater plume behavior…which we 
can then use to anticipate future impacts 
and assess resiliency.
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In Summary:

• Climate impacts are not just future events, they also occurred in 
the past.  Use the past to assess the future.

• A whole-plume stability analysis will provide you insight into past, 
present and future climate impacts.

• A whole-plume stability analysis should be part of your routine 
OM&M program to assess whether the groundwater remedy 
continues to be resilient – “Vulnerability Analysis”.

• Evaluating groundwater plume stability changes over time will 
alert you as to whether climate change is having a deleterious 
impact on your groundwater remedy before that realization comes 
too late.  
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Thank You
Timothy O. Goist, PG (FL, GA, NC, SC) | timothy.goist@wsp.com | Marietta, GA


