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Why look at Plume Stability?

• I have two wells in my well network with increasing 
trends – my plume must be expanding!

• My most downgradient well now has 2 ppb benzene 
– my plume must be expanding!

• I have a hydraulic containment system - without the 
system my plume would be expanding!
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Ricker Method® Plume Stability Analysis
• Efficiently assimilates large volumes of historical 

data into a concise and meaningful analysis

• Excellent groundwater management tool

• Basis for termination of remediation systems

• Basis for MNA 

• Monitor progress of remediation system

• It is NOT a Model
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• Ricker Method® Highlighted by USEPA Region IV 
 RCRA Showcase Pilot 

• Methodology published in Groundwater Monitoring 
& Remediation 28, no. 4/ Fall 2008/pages 85–94
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Ricker Method® endorsed by State Agencies
• Ohio EPA– Review of Corrective Measures Progress Report (Landfill 

in Ross County, April 2014)

“Ohio EPA remains encouraged by the findings of this [Plume Stability 
Analysis] analysis, and considers this a very useful tool in the continued 
assessment of groundwater conditions...”

• Missouri – A preferred method for site closure analysis 

“The Tanks Section has been using his method and it has greatly helped the 
section’s ability to accurately and timely analyze plume stability.”

• New Jersey - MNA Guidance

“Ricker (2008) provides a straightforward method to evaluate changes in 
plume mass over time…applied to mapped contaminant concentration 
distributions.”
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Ricker Method® Published in 
Hydrogeological Conceptual Site 
Models Text Book

“ …very useful in demonstrating that the 
overall plume is clearly decreasing, even 
though one or some of the wells are 
stable or increasing. This has always 
been one of the biggest drawbacks of 
well by well trend analysis…”
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Ricker Method®

Published in US 
Navy Environmental 
Restoration Program 
Management and 
Monitoring Approach 
Document
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Ricker Method®

Methodology
• Select indicator 

compound(s)
• Develop concentration 

isopleth maps
• Each indicator compound

• Each aquifer level 
(shallow, deep, etc.)

• Plume boundary defined 
by MCL or site-specific 
level
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Ricker Method®

• Calculate plume 
stability characteristics
• Area
• Average concentration
• Mass
• Center of mass
• Plume Spread

Plume Area:

Plume Average Concentration:

Plume Mass:
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Evaluate temporal 
trends in plume 
characteristics

Ricker Method®
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Evaluate temporal trends in plume center of mass

Ricker Method®
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PCP Plume 2008

A
P

P
R

O
X

M200

M201 M204

M206M208

M209

M210

M211

M214

M216
M217

M218

M220

M221

M222 M223

M224

M225

M226

M227

M300

[ND]

[ND] [NS]

[1,367][NS]

[100]

[1,523]

[3.3]

[14]

[ND]
[ND]

[510]

[4,500]

[50]

[NS] [NS]

[NS]

[NS-20]

[NS]

[NS-ND]

[2,000]

PCP Plume 1998

Spatial Difference Maps



© 2014  EarthCon Consultants, Inc. All rights reserved. This material may not be reproduced, displayed, 
modified or distributed without the express prior written permission of the copyright holder.

Environmental Challenges
BUSINESS SOLUTIONS ®
www.earthcon.com

Spatial Difference Maps
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• Spatial evaluation of plume change over time

Spatial Difference Maps



© 2014  EarthCon Consultants, Inc. All rights reserved. This material may not be reproduced, displayed, 
modified or distributed without the express prior written permission of the copyright holder.

Environmental Challenges
BUSINESS SOLUTIONS ®
www.earthcon.com

Dec-01 Plume

Mar-11 Plume

Concentration Difference

Spatial Difference Maps
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• Example site analysis for closed industrial site in 
Alberta 

• Ricker Method® used evaluate plume dynamics 
and termination of remediation system

• CVOCs evaluated
• 2,4-D
• 2,4,5-T
• Phenol

Example Site
Analysis  
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Phenol Plume
October 1984
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Phenol Plume
February 1987
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Phenol Plume
April 1990
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Phenol Plume
June 1993
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Phenol Plume
June 1996
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Phenol Plume
June 1999
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Phenol Plume
June 2002
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Phenol Plume
April 2005
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Phenol Plume
May 2008



© 2014  EarthCon Consultants, Inc. All rights reserved. This material may not be reproduced, displayed, 
modified or distributed without the express prior written permission of the copyright holder.

Environmental Challenges
BUSINESS SOLUTIONS ®
www.earthcon.com

Phenol Plume
May 2011
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Phenol Plume
April 2013



© 2014  EarthCon Consultants, Inc. All rights reserved. This material may not be reproduced, displayed, 
modified or distributed without the express prior written permission of the copyright holder.

Environmental Challenges
BUSINESS SOLUTIONS ®
www.earthcon.com

Phenol Plume Stability
Analysis Summary
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Phenol Plume Center of
Mass Summary
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Remediation System
Evaluation
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Remediation System
Evaluation
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Example Site Outcome

• Based on plume stability analysis, client is currently 
in negotiations with Alberta Environment for 
complete cessation of remediation system.

• Annual savings >$200k



© 2014  EarthCon Consultants, Inc. All rights reserved. This material may not be reproduced, displayed, 
modified or distributed without the express prior written permission of the copyright holder.

Environmental Challenges
BUSINESS SOLUTIONS ®
www.earthcon.com

Example Site 
Plume Stability Analysis

• Example site analysis for operating industrial site in 
Ontario 

• Ricker Method® used evaluate plume dynamics
• Existing remediation system at 15 years of operation
• Remediation at <30% (based on plume areal extent)

• CVOCs evaluated
• N-Nitrosodimethylamine (NDMA)
• Chlorobenzene
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NDMA
Upper Municipal Aquifer
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Upper Municipal Aquifer 
NDMA Series Maps
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NDMA
Lower Municipal Aquifer



© 2014  EarthCon Consultants, Inc. All rights reserved. This material may not be reproduced, displayed, 
modified or distributed without the express prior written permission of the copyright holder.

Environmental Challenges
BUSINESS SOLUTIONS ®
www.earthcon.com

Lower Municipal Aquifer 
NDMA Series Maps
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Thank you for the opportunity to present 
this information to you!

Joe A. Ricker, P.E.
(901) 337-1010

jricker@earthcon.com

EarthCon Consultants, Inc.
8700 Trail Lake Drive West, Suite 101

Memphis, Tennessee 39125
1-800-708-8525

www.earthcon.com


