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DEEP VADOSE ZONE ACTIVITIES 
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Deep Vadose Zone Areas 
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Deep Vadose Zone Field Activities 

FY 2014 

Fieldwork 
Began in 
2011 
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Deep Vadose Zone Field Activities,  
Continued 
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Perched Water Removal 

Shut down to 
address increased 
contamination 
levels and replace 
submersible pump 
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Perched Water Zone in B/BX/BY Tank Farm Area 
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Average Concentration and Estimated Mass Removed To Date 

Technetium 99  12,200 pCi/L cumulative:  0.008 Ci   
 
Uranium    26.6 mg/L cumulative:  15,757 g 
 
Nitrate (nitrate)   522 mg/L cumulative:  201,168 g 
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High-Resolution ERT Characterization & 
Monitoring: B Complex Demonstration 

• Challenge: Locate and define the 
extent of subsurface 
contamination 

Approach: Develop 
advanced geophysical 
imaging technologies to 
enable remote, high-
resolution 3D imaging of 
vadose zone contaminant 
plumes 
Impact: Improve 
understanding of 
contaminant distribution 
enabling efficient, 
targeted investigation 
and cleanup strategies 
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Pore-Water Extraction: 
Scientific Basis 

• Challenge: Remove highly mobile contaminants for moderate water content areas in 
the vadose zone to protect groundwater 

• Approach: Provide the scientific and technical understanding to implement vacuum 
extraction or use wicking materials in a well to remove contaminated water out of 
the vadose zone where a standard pump such as used for groundwater cannot be 
used 

– Quantify efficacy of vacuum extraction to remove a portion 
of the water from different types of sediments 

– Demonstrate performance of wicking material to remove a 
portion of the water from different types of sediment 

• Impact: Demonstrated pore water extraction in the laboratory and provided a 
scientific and technical basis for removing water and associated mobile contaminants 
from the vadose zone as a potential treatment option 
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Pore-Water Extraction:  
S-SX Field Test Support 

• Challenge: Provide appropriate data and analysis to support design of a field test for pore water 
extraction near the SX Tank Farm 

• Approach: Experiments and modeling are being conducted for SX Tank Farm conditions to 

– Quantify the rate and extent of water removal under different 
operational conditions for SX Tank Farm sediments. 

– Evaluate the impact of sediment and moisture heterogeneity on 
water removal effectiveness 

– Evaluate candidate test configurations in terms of extraction well 
design, monitoring network, and predicted performance based on 
SX test site characterization data. 

• Impact: Support contractor efforts to design an appropriate system for field implementation of 
pore-water extraction in a Tank Farm 
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Next Steps 

• Finalize field test location 
• Continue flow cell testing and modeling 

supporting field test optimization (Pacific 
Northwest National Lab) 

• Design/procure extraction equipment 
• Install extraction well(s) and monitoring sites 
• Finalize test protocol 
• Perform test 
• Determine effectiveness and potential 

applicability for scale-up and application in tank 
farms.  
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