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SOIL PERMEABILITY
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Back Diffusion from Clays = REBOUND
(Consider Mass Flux Discharge in RDC)

Courtesy Tom Sale, PhD, Colorado State University (Go RAMS)
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Fluid Transport and Pore Pressure

Source:

PRESSURE NAPL must >>> PORE ENTRY PRESSURE 
for NAPL migration



© 2018 COLUMBIA Technologies. 30

Hydraulic Profiling Tool (HPT) 
to Measure Soil Pore Pressure

Pressure

More Permeable

Less Permeable
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Combined Membrane Interface 
Probe and Hydraulic Profiling Tool 
(MiHpt)

Probable Transport

Probable Storage

Halogen Specific Detector

Photo Ionization Detector

Pressure



© 2018 COLUMBIA Technologies.

REPEATABILITY!
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DYNAMIC WORK STRATEGIES NEED 
REAL TIME INFORMATION AND 
DECISION MAKING
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Real-Time Reporting
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THE CRITICAL ROLE OF DISCRETE 
SATURATED SOIL SAMPLING
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Systematic 
Screening
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Systematic Sampling
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Sealed & Preserved For Lab
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BTEX
233 mg/kg

BTEX
78 mg/kg

BTEX
73 mg/kg

Excellent Lab Correlation
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Monitoring Well Results
9.34  mg/L BTEX
0.33  mg/L MTBE

ND  mg/L Naphthalene

4.5 % NAPL 
Saturation

GRO 

ND mg/kg
37,000 mg/kg

ND mg/kg
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GROUNDWATER DISSOLVED PHASE 
CONTAMINATION
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Mass vs Flow
Tens of Thousands of Data 
Points to Define Problem

Is it worth the 
investment?

Ground Truth

Groundwater Flux

Highest

Lowest

Contaminant 
Concentration

Fast

Slow

Courtesy of:
42
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MiHpt Transect

TRANSPORT

HPT - Pressure

MIP-PID
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3/12/2017 MIP Cross-Section D-D': PID

http://www.prinmath.com/leecamp4/review/html/mip_xsecDD_PID.html 1/2

Home | Index | Previous | Next

Depth to Water & Water Level Elevations 
Hydraulic Conductivity 
Water Quality Concentrations 
Soils Concentrations 
HPT/MiHpt Evaluations (Electrical Conductivity, Injection Pressure, Flow) 

Mass Transport  Diagram
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VAPOR PHASE CONTAMINATION AND 
NATURAL SOURCE ZONE DEPLETION
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VOCs 
& 

CO2

Methane

O2
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SPATIAL ALIGNMENT
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HPT-Press LIF

Indicates High Permeability

Less Permeable ZoneLess Permeable Zone

Permeable

Permeable

Petroleum product signature 

Screen 
Interval

Individual Scale

Monitoring vs Remediation
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Technology Summary
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LCSM 
Component

“Type” of 
LNAPL Site

Concern Scale Appropriate Technology

Where is the Source?

Soil Profile
• Residual
• Mobile
• Migrating

• Migration
• Vapor 

Intrusion
• Dissolved
• Source 

Reduction

• CPT
• HPT
• Soil samples

• EC

LNAPL 
Distribution

• LIF
• OIP
• Soil Samples

• MIP

What is the Nature of the Source?
Composition 
(Volatile, 
Biodegradable, 
Soluble)

• Residual
• Mobile

• Vapor Intrusion
• Dissolved
• Source 

Reduction

• LIF
• OIP
• MIP
• Soil sampling

Mobile or 
Residual

• Source 
Reduction

• Soil sampling
• LNAPL Transmissivity
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Key Takeaway Points
• High-resolution, i.e. scale appropriate 

information is critical to minimizing the 
uncertainty in the Site Conceptual Model

• Remediation parameters are not the same as risk 
parameters (i.e. BTEX in water does not represent 
TPH mass in soil)

• Multiple lines of evidence are required - One 
technology or approach will not provide all the 
answers needed for remedial design selection
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THINK.
RESTORE,
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John Sohl, President/CEO
COLUMBIA Technologies

www.columbiatechnologies.com
jsohl@columbiatechnologies.com

+1-301-455-7644 

Sustainably




