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Problem / Purpose

Å The cost & duration of standard environmental site 
characterizations often impede development decisions and 
environmental restoration.

Å Neither the responsible party nor the environment benefit from 
prolonged and costly characterization studies.

Å There is a need to expedite and, at the same time improve, 
contaminant delineations that form the basis for environmental site 
characterization.

Å 3-D Parameter modeling in conjunction with rapidly collected 
geotechnical data can dramatically improve contaminant 
delineations while at the same time dramatically decreasing the 
duration of the site characterization process. 

Å This presentation will outline the process and results obtained from 
an implementation of this process at a brown fields site in Kansas.



Gridding Problems

Grid Spacing = 0.5 Software settings are very 
significant to output from 
computer-generated contour 
maps.

Particularly in regions with 
sparse data control.

Basic assumption in 
contouring is that the 
distribution process is 
continuous.
- geologic heterogeneity?
- engineered barriers?

Data Density = Best Approach
Site Boundaries

Poor data control
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Gridding Problems

Grid Spacing = 0.5Grid Spacing = 1.0Grid Spacing = 2.0 Software settings are very 
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maps.

Particularly in regions with 
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continuous.
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- engineered barriers?
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Poor data control



Gridding Problems

Grid Spacing = 0.5Grid Spacing = 1.0Grid Spacing = 2.0Grid Spacing = 2.8 Software settings are very 
significant to output from 
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maps.

Particularly in regions with 
sparse data control.

Basic assumption in 
contouring is that the 
distribution process is 
continuous.
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- engineered barriers?
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Poor data control



Gridding Problems

Grid Spacing = 0.5Grid Spacing = 1.0Grid Spacing = 2.0Grid Spacing = 2.8Grid Spacing = 4.0 Software settings are very 
significant to output from 
computer-generated contour 
maps.

Particularly in regions with 
sparse data control.

Basic assumption in 
contouring is that the 
distribution process is 
continuous.
- geologic heterogeneity?
- engineered barriers?

Data Density = Best Approach
Site Boundaries

Poor data control



EPA Triad: Overview

ÅTriad: 3-pronged approach to site characterization
Åsystematic planning
Ådynamic work strategies
Åreal-time measurement systems

ÅPurpose
Åaccelerate project schedules
Åreduce overall project costs
Åimprove project outcomes

ά¢ŜŎƘƴƛŎŀƭƭȅ ŘŜŦŜƴǎƛōƭŜ ƳŜǘƘƻŘƻƭƻƎȅ ŦƻǊ ƳŀƴŀƎƛƴƎ ŘŜŎƛǎƛƻƴ 
uncertainty that leverages innovative characterization tools and 
ǎǘǊŀǘŜƎƛŜǎΦέ

http://www.triadcentral.org/

http://www.triadcentral.org/


Modeling in a Triad Approach

ÅInitial analytical data collection
ÅInitial geotechnical data collection
ÅElectrical Resistivity Imaging (ERI)
ÅSoil Conductivity / Membrane Interface Probe (SC/MIP)

ÅAnalytical / geotechnical data correlation
Å3D parameter modeling
Ågenerate initial conceptualization of controls on contaminant 
distribution
Åuse geostatistics to identify regions of uncertainty
Ådevelop standard model views for analysis
Ådevelop website for automated output posting

ÅGeotechnical data collection
Åreview modeling analyses
Åfocus on regions of uncertainty
Ådefine hot spots as well as clean areas

ÅwŜǇŜŀǘ Řŀǘŀ ŎƻƭƭŜŎǘƛƻƴ ϧ ƳƻŘŜƭƛƴƎ ŀǎ ƴŜŜŘŜŘΧ



SC/MIP Data

SC: Soil Conductivity
MIP: Membrane Interface Probe

PID: Photoionization Detector
FID: Flame Ionization Detector
ECD: Electron Capture Detector

Images from Direct Image by Geoprobe Systems

Tool mounted on GeoProbe



Brownfield Site Characterization

Analytical data SC/MIP data



Brownfield Site Characterization

Analytical data ERI: Electrical Resistivity Imaging



Analytical / Geotechnical Correlation

FID Model

GRO in Soils



Uncertainty Analysis

Geostatistical uncertainty is based on proximity to data points

Model used to 

identify regions of 

uncertainty 

regardless of 

parameter value

TPH in Soils

Storm Sewers

Monitoring Wells

LNAPL Contaminated site in Philadelphia



Analysis: Scripted Model Output



Analysis: Scripted Model Output
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Web Interface for Data Analysis



Web Interface for Data Analysis



Web Interface for Data Analysis


