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Watch for It!  Two New ITRC 

Guidance Documents  

(Web Based?) 

·Implementing Advanced Site 
Characterization Tools 
 

·Optimizing In Situ Remediation 
Performance & Injection 
Strategies 
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Advanced Site Characterization 
·Qualitative vs. Quantitative 

·Current HRSC Direct Sensing Technologies 

·Quality Control & Quality Assurance 

·High Resolution Sampling Methods 

·2D & 3D Visualization for Developing Your CSM 

·Case Study Examples 
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Qualitative vs. Quantitative Methods 

·Direct Sensing Tools ς Semi Quantitative 
·MIP, HPT, EC, LIF/UVOST, OIP-UV, etc. 

·High Vertical Resolution (20 pts. per foot)  
  

·High Resolution Sampling - Quantitative 
·Continuous Coring - Direct-Push or HSA  

·Discrete Point Ground Water Sampling 
·Geoprobe HPT-GWP (Groundwater Profiler Tool) 

·Mobile On-Site Labs or Fixed Lab  
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ATV Mounted OIP-UV/MiHPT/EC Imaging  
System & Track Mounted Geoprobe 
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Common ñDirect Sensing/Imagingò & 

Borehole Logging Tools for HRSC 
Tools Driven by Direct-Push Technology (Geoprobe or CPT) 
·MIP - Membrane Interface Probe 
·Dissolved Phase VOCs (PPM Levels, or PPB with Low Level  Option   

·HPT - Hydraulic Profiling Tool  
·Measures permeability and hydraulic conductivity 

·HPT-GWS ς HPT + Discrete Groundwater Sampling Tool 
·OIP-UV ς Optical Imaging Profiler  
·Detects Free Phase Petroleum NAPLS using Fluorescence of PAHs  
· (Similar to LIF/UVOST ς Laser Induce Fluorescence/ UV Optical Screening Tool) 

·OIP-G ς Green Laser Source for Heavier Oils/PAHs (Similar to LIF/TarGost)  

·EC - Electrical Conductivity 
·Measures Conductivity (Resistivity) of Soil 

·NOTE: Several of these tools are now combined into single probe units 
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Combined MIP + HPT + EC Probe 
(MIP + HPT = MiHpt) 
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EC Dipole 

Heater Block 

Membrane 

Trunk Line Connections & 
Inline Pressure Sensor 

HPT Injection 
Screen 

мΦтрέ 5ƛŀƳŜǘŜǊ tǊƻōŜ .ƻŘȅ 
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MIP/HPT/OIP/EC Instrumentation 

·Digital Field Instrument 

·MIP Flow/Heat Controller 

·Low Level Controller 

·Hydraulic Profile Controller 

·Ruggedized Field Computer 

·MIP Gas Detectors   

 Gas Chromatograph 

·Flame Ionization (FID) 

·Photo Ionization (PID) 

·Halogen Specific (XSD) 
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EC (Electrical Conductivity) 

·Measures Soil Conductivity 

·Inverse of Resistivity 

·Conductivity Generally 
Relates to Grain Size 

·Can also see Ionic 
Compounds (Salts) 

·Will Detect Metal 

·Built into All HRSC Tools 

·In High K Zones (low soil 
conductivity), can calculate 
groundwater specific 
electrical conductance! 
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Hydraulic Profile Tool (HPT) 

·LƴƧŜŎǘǎ ²ŀǘŜǊ ƛƴǘƻ CƻǊƳŀǘƛƻƴ ǘƘǊƻǳƎƘ оκуέ {ŎǊŜŜƴ tƻǊǘ 

·Measures Injection Pressure (up to 110 psi) 

·Measures Injection Flow (up to 300 ml/min) 

·High Pressure & Low Flow = Low Permeability 

·Low Pressure & High Flow = High Permeability 

·Measure Piezometric Head (by performing Dissipation Test) 

·Combined with Electrical Conductivity (EC) 

·Post-Log Calculations:  

·Estimated Hydraulic Conductivity  (Kest) 

·Groundwater Specific Electrical Conductance ς Calculated in  
High K zones, with <5psi HPT Pressure).   
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Hydraulic Profile Tool (with EC) Log 
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Standard MIP Operation 
·Heater block (120°C) 

volatilizes VOCs in soil 

·VOCs move across the 
membrane by diffusion   

·Continuous carrier gas flow 
sweeps gases to detectors  

·¢ȅǇƛŎŀƭƭȅ ǇŀǳǎŜ ŀǘ мΦлΩ 
intervals to increase 
heating of soil.   

·Average Rate of 
Penetration, 1 ft /min.  
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High Resolution = Millions of Data Points 
20 data points per foot  

MiHpt Log - Locating VOCs & Measuring Soil Properties 

PID & EC FID & EC XSD & EC PSI & Flow 
Est. K & 
Head PSI Soil (Lab) Data 
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Is This a Gas Station Site?  
What are in the details? Any issues with the logs?   
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PID & EC FID & EC XSD & EC PSI & Flow PID & EC FID & EC XSD & EC PSI & Flow 
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Low Level MIP Operation 
·For increased sensitivity 

·Carrier flow is pulsed 

·VOCs move across the 
membrane via diffusion   

·VOCs accumulate 
behind the membrane 

·Carrier gas flow is 
resumed  

·Then the contaminant 
mass (peak) is 
transported to the 
detectors 
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Standard MIP vs. Low-Level MIP Logs 
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Optical Image Profiler (OIP-UV) 

·MFG: Geoprobe (Direct Image®)  
·Tool Function: 
·Detect Fluorescence of Petroleum NAPLs 

(PAHs) 

·Excitation Light Source:  
·Ultra-Violet (UV) LED Light Source (275nm) 
·Also - Visible (White) LED Light Source  

·Sensor:  
·CMOS Camera (Captures UV or Visible Images) 

·Measured Response  
·% Area Fluorescence (%AF) 

·Visible Light LED Allows for Capturing Images of 
Soil Texture and Color 

·Software ς Geoprobe DI Viewer (Free 
Download at Geoprobe.com)  
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Analysis of Fluorescence 
·Excitation (LED) Light ς 275nm (UV) 

·Emission Light Filter ς 400-550nm (purple, blue, green) 

·Records Data Like your digital camera!   

·HSV - Hue, Saturation, & Value (Brightness) 
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OIP Images 

·Captured Fluorescence Image 
under 275nm UV LED Light 

 

 

·Software Analysis of  % Area 
Fluorescence (%AF) 

 

 

·Captured Soil Image under 
Visible (White) LED Light 
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Typical OIP-UV 

Log Display 
·Electrical Conductivity 

·% Area Fluorescence 

·Viewing Software Allows 
Scrolling Through All 
Images 

·Green Line Marks Depth 
of Current Image 
Displayed 
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EC % AF IMAGES 
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Comparison of OIP-UV and LIF/UVOST 
OIP Essentially Equivalent to LIF/UVOST Response 
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EC                OIP             LIF/ UVOST Cross Section of EC & OIP Logs 
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