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Position of the problem

• Multiple and various data
– Historical and facility data 

– Surface data
• Geological maps, aerial photos, …
• Topography
• Geophysics
• Air quality

– Borehole data
• Lithologic and soil data
• Contamination data on soil,

water and/or air samples or in situ
• Spatio-temporal water-table data

• Issues
– Managing and storing all types of data

– Analyzing the data to understand potential 
contaminations

– Using the data for estimation purposes: soil 
volumes, potential impacts, …
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Our approach: SoilRemediation® in Gocad®

• All environmental data within the
same framework
– Dedicated import tools
– Consistent storage (names, units)
– Easy access and understanding of data

• Comprehensive exploratory analysis tools
– Graphics:

• Integrative borehole logs

• Integrative cross-sections

• 3D Gocad camera

– Statistics: histograms, scatterplots, PCA, …

• Workflow-driven approaches
– Guiding the user through the successive 

steps of a (methodological) approach
– Providing purposeful tools at each step
– Keeping tracks of all user’s choices and 

results (QC of the completed work)
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Workflow navigation pane

Workflow panel 3D camera



Five-step Data Analysis workflow 
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Data loading

Structural modeling

Identification of potentially 
contaminated layers

Construction of 
stratigraphic column

Identification of potentially 
critical contaminants
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Aim: Identifying potential contaminants and contaminated layers



Application to a complex case study

• 1 geological map

• 3 aerial photographs

• 4 successive surveys � 127 Boreholes (2004 to 2009)

� 167 soil types identified from 387 soil marker observations

� 51 compounds analyzed on 319 soil samples

� 164 compounds analyzed on 130 water samples

� 980 on site PID measurements

� 727 water table data
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Stratigraphic column of the site 

• 167 observed soil types
• 15 interpreted facies
• 1 Stratigraphic column: 4 layers

• Time to process: < 30 mn
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Identification of potentially critical contaminants

• 51 measured compounds in soils
• 6 potentially critical contaminants / 

reference risk thresholds
• 3 groups of correlated contaminants

• Time to process: < 5 mn
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Analysis of layer contaminations
• 319 soils samples in 4 layers
• Which contaminant in which layer ?
• Nb of contaminated samples vs.

nb of analyzed samples

• Time to process: 1 click + a few mn



Structural modeling
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• Topography and 3 layers

• Time to process:

� < 5 mn for constant thicknesses

� 3 hours for estimated thicknesses



Structural modeling
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11th Intersol congress, March 27-30 2012 15

Next step… SoilRemediation Modeling Workflow

1. Geostatistical modeling of soil contamination

2. Uncertainty and risk analysis

3. Decision making

Probability that soils 
be contaminated

Soils classified 
as contaminated
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Conclusions about SoilRemediation

• Fully dedicated to contaminated sites and soils

• Making easier, better and faster all analysis & modeling steps
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Future work…SoilRemediation
Data Analysis

Mandatory

SoilRemediation
Modeling
Optional

Mid 2012

End 2012

Health
risk assessment

Optional

Site sampling
optimization

Optional

> 2012

Groundwater
Analysis/Modeling

Optional

> 2013


