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

 

Why do it? How?



 

What is the state of things in Missouri?



 

What are other, nearby states requiring?



 

Closing Thoughts

Presenter
Presentation Notes
This is just a brief outline of my presentation today.



First, I’ll touch on why we should be evaluating plume stability, and how to do it.



Why Do It? How?





 

Detect changes in conditions that may reduce the efficacy of remedy



 

Identify potentially toxic and/or mobile transformation products



 

Verify that the plume(s) is not expanding above levels of concern



 

Assess effectiveness of cleanup or treatment system



 

Evaluate whether advances in technologies or approaches could improve the 
ability of a remedy to achieve cleanup goals



 

Verify no unacceptable exposure to down gradient receptors



 

Detect new releases of contaminants that could affect the effectiveness of remedy



 

Demonstrate effectiveness of institutional controls



 

Verify attainment of short-term, intermediate, or final goals

*Handbook of Groundwater Protection and Cleanup Policies for RCRA Corrective 
Action for Facilities Subject to Corrective Action Under Subtitle C of the Resource 
Conservation and Recovery Act, EPA EPA530-R-04-030, April 2004.





 

All
 

RBCA closures are equally protective of 
human health and environment



 

Risk is addressed through evaluation of all
 aspects of the site, not just concentrations



 

Conceptual Site Model is the foundation of this 
process



 

Conceptual Site Model and exposure scenarios 
are “forward-looking,”

 
so there must

 
be a good 

handle on where things are headed…if not, the 
foundation is bad





 

Concentration vs. Time Plots



 

Concentration vs. Distance Plots



 

Concentration Contour Maps



Caution: Scales/Presentations can be 
misleading. Data shown above is 

“normalized.”







 

Mann-Kendall



 

Mann-Whitney



 

Regression Analysis



Simple, Easy-to-Understand
Spreadsheets Abound







 

Total Plume Mass



 

Center of Mass Approach



 

Mass Flux Approach





 

Must have sufficient data
◦

 

Site-specific

◦

 

Unfortunately can’t be one-size-fits-all



 

Interpretation of Results
◦

 

Many ways to evaluate the data

◦

 

Other factors affect sample concentrations



 

Depth to Groundwater, NAPL


 

Seasonal Fluctuations


 

Sampling Techniques/Methods/Personnel


 

Analytical Methods


 

Others…



What is the State of things in 
Missouri?





 

“Wells must be monitored at a frequency and for a period 
of time…to clearly demonstrate plume trends…and 
that…concentrations in the downgradient wells are below 
the delineation levels.”

◦

 

…AND REMAIN

 

BELOW DELINEATION LEVELS!



 

Site-specific plan approved by the Department, no 
mandate on specific evaluation procedure



 

Appendix C (Representative Concentration) requires 
quarterly sampling for a minimum of 1-2 years



 

Appendix M (Background) requires quarterly sampling for 
a minimum of 1 year





 

“Groundwater monitoring must be conducted 
for a period of time sufficient to show a 
reliably consistent trend.”



 

Site-specific plan approved by the 
Department



 

No mandate on specific evaluation procedure



 

Quarterly samples for 1-3 years, most sites 
will require 2 years



What do Other, Nearby States 
Require?



Demonstrating 
Compliance

Determining Area 
Background



 

“Compliance with 
groundwater remediation 
objectives…shall be 
demonstrated by comparing 
the contaminant 
concentrations of discrete 
samples at each sample 
point to the applicable 
groundwater remediation 
objective.”

 

[35 IAC 
742.225(a)]



 

No Explicit Requirement for 
Plume Stability Evaluation



 

“Samples shall be 
collected in 
consecutive quarters 
for a minimum of one 
year for each well”

 
[35 

IAC 742.410(3)]



 

No Explicit 
Requirement for Plume 
Stability Evaluation





 

When demonstrating compliance with 
objectives, four consecutive quarters required

◦

 
No explicit instructions on threshold criteria or how 
to evaluate data

◦

 
Typically comparison of each quarter’s result to 
objectives



 

Single groundwater measurement typically 
required for pathway exclusion





 

Eight Consecutive Quarters with…
◦

 

75% of Measurements Below <= Standard, and
◦

 

No Single Measurement >10X Standard
-or-

◦

 

95UCL on the Mean for each well <= Standard



 

Department May Accept Four Consecutive 
Quarters with…
◦

 

“Adequate”
 

monitoring indicating decreasing trend,
◦

 

Fate and Transport parameters “fully”
 

evaluated,
◦

 

Concentrations along downgradient property boundary 
are <= Standard in all

 

quarterly samples,
◦

 

Age of plume is well known, and
◦

 

Physical remediation is conducted





 

Three most recent consecutive samples from all
 

wells 
show steady/declining trend



 

Most recent levels below target levels



 

No increase >20% from first to third sample (over any 
three consecutive samples)



 

No increase >20% from previous sample



 

At least 6 months between sampling events (i.e., at least 
one year of monitoring)



 

For Soil Leaching to Groundwater, Three Annual
 

Events 
Required





 

Monitored Natural Attenuation Policy

◦

 
MNA Proposal must demonstrate stable/shrinking 
plume

◦

 
Minimum of four consecutive quarters



 

Reclassification Plan Guidelines

◦

 
Data from four consecutive, evenly-spaced events

◦

 
Minimum of a two-year period





 

No Formal Regulatory Requirement



 

Arkansas implements Region 6’s Corrective Action 
Strategy, incorporating EPA Guidance by reference.

◦

 

Handbook of Groundwater Protection and Cleanup Policies for 
RCRA Corrective Action for Facilities Subject to Corrective Action 
Under Subtitle C of the Resource Conservation and Recovery Act, 
EPA EPA530-R-04-030, April 2004



 

The guidance offers few specific details.

◦

 

Program should be flexible and easily adaptable
◦

 

For a period after achieving compliance
◦

 

Sufficiently long enough to verify that no rebound will occur
◦

 

Continuing “as long as necessary”



Closing Thoughts





 

Understanding plume stability and overall 
trends are part of the foundation of any RBCA 
cleanup.



 

Conceptual Site Model / Exposure Evaluations 
are critical components and are forward-

 looking



 

Variety of approaches between states…No 
right or wrong way





 

Communication is key between regulator and 
consultant, especially when interpreting results
◦

 

Must agree on what is sufficient data
◦

 

May not know until “near the end”



 

Some pathways may deserve different treatment 
(e.g., Soil Leaching)



 

Each site/circumstance is different
◦

 

Objectives for monitoring
◦

 

Site physiography



 

Flexibility important





 

Brian Porter, PE


 

Terracon


 

11600 Lilburn Park Road


 

St. Louis, MO 63146


 

[314] 692 8811


 

brporter@terracon.com
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