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Task 8: AI for EM Problem Set (Soil & GW):Data analysis and visualization of 
sensor data from the wells at the SRS F-Area using machine learning

Overall Needs:
• Develop machine learning tools to automate the monitoring and 

forecasting of contaminant transport dynamics at the Savannah River Site 
(SRS) F-Area to support DOE-EM’s goal for long time monitoring of 
contaminated groundwater sites.

Objectives:
• Develop data exploration tools for understanding the spatial and temporal 

distribution of the F-Area dataset.
• Develop a spatial interpolation approach for estimating a plume.
• Examine proxy variables at the site.
• Develop a sensor placement optimization approach for identify a subset of 

wells that captures the overall plume dynamic.



FIU Year 1 Research Highlights:

• Trend analysis
• Correlation analysis
• Preprocessing/Transformation functions 

(interpolation etc.)
• Insightful visualizations
• Spatial estimation
• pyLEnM - Python package for Long-term 

Environmental Monitoring
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PyLEnM package:
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Spatial Estimation:
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Proxy Spatial Estimation:

Average log2 2015 True
Tritium Estimation 

(Lasso Regression)

Average log2
2015 SC~Tritium 

Prediction Estimation 
(Lasso Regression)

R2 = 0.996 R2 = 0.727

Test set (20% of 
data) prediction

Average log2 2015 
prediction

• Explored proxy variable relationships.
• Observed a consistent correlation between Specific Conductance (SC) 

and Tritium (R2 above 0.8).
• Spatially estimated Tritium by using the in-situ parameter SC.
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• The main idea of the optimization is to 
minimize the overall error (MSE) between the 
high-quality reference field and the spatial 
interpolated map with the 15-20 subset wells.

Well Optimization:

Water Table optimization
(single timestep)
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• Majority voting approach to capture multiple 
parameters (8 analytes) and multiple time steps.

• Results:
• 'FSB 97D', 'FSB 95DR', 'FSB 78', 'FSB126D', 

'FSB130D', 'FSB 79', 'FEX 4', 'FSB 99D', 'FSB 
91D', 'FSB118D', 'FSB124D', 'FSB128D', 
'FSB135D', 'FSB132D', 'FSB138D' 

• ALTEMIS Team chose:
• 13/15 within top 20
• 2/15 within top 22

Well Optimization: Multi-analyte optimization 
(Multiple timesteps)
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