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Membrane Interface Probe

System Overview:
The MIP is a direct push tool that produces continuous chemical and physical logs of the vadose and
saturated zones. The system detects VOCs in‐situ and shows where the contaminants occur relative to
the geologic and hydrologic units. Vertical profiles, transects, 3D images and maps can all be produced
from the electronic data generated by the MIP logs. The unique capability of providing reliable, real‐time
information allows for informed and timely decision making in the field.
The MIP is a downhole tool that heats the soil and groundwater adjacent to the probe to 120 degrees
Celsius. This increases volatility and the vapor phase diffuses across a membrane into a closed, inert gas
loop that carries these vapors to a series of detectors housed at the surface. Continuous chemical logs
or profiles are generated from each hole. Soil conductivity is also measured and these logs can be
compared to chemical logs to better understand where the VOCs occur. The MIP technology is only
appropriate for volatile organic compounds (VOCs). The gas stream can be analyzed with multiple
detectors; for example an XSD detector is used to detect chlorinated solvents, a photo‐ionization
detector is used to detect petroleum hydrocarbons, and a flame ionization detector is used to detect
methane.

Detector Overview:




XSD – The Halogen Specific Detector converts compounds containing halogens to their
oxidation products and free halogen atoms by oxidative pyrolysis. These halogen atoms are
adsorbed onto the activated platinum surface of the detector probe assembly resulting in an
increase thermionic emission. This emission current provides a corresponding voltage that is
measured via an electrometer circuit in the detector controller.
PID – Photo Ionization Detector sample stream flows through the detector's reaction chamber
where it is continuously irradiated with high energy ultraviolet light. When compounds are
present that have a lower ionization potential than that of the irradiation energy (10 electron
volts with standard lamp) they are ionized. The ions formed are collected in an electrical field,
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producing an ion current that is proportional to compound concentration. The ion current is
amplified and output by the gas chromatograph's electrometer.
FID – Flame Ionization Detector consists of a hydrogen/air flame and a collector plate. The
effluent from the GC (trunk line) passes through the flame, which breaks down organic
molecules and produces ions. The ions are collected on a biased electrode and produce an
electric signal.

Data Collected:











Depth ‐ Data is collected from twenty data points per foot. 0.05', 0.10', 0.15', etc…
Electrical Conductivity ‐ Electrical Conductivity data is measured/collected in milli‐siemens per
Meter (ms/M). The conductivity of soils is different for each type of media. Finer grained
sediments, such as silts or clays, will have a higher EC signal. While coarser grained sediments,
sands and gravel, will have a lower EC signal. The coarser grained sediments will allow the
migration of contaminants and the finer grained sediments will trap the contaminant.
Speed/Advancement Rate ‐ Speed data is measured/collected in feet per minute (ft/min).
Speed is an indication of the physical advancement rate of the MIP probe. Speed of the MIP
probe can vary due to operator advancement and dense soil types. Speed log can provide soil
type information which can be correlated with electrical conductivity. Lower advancement
speeds are correlated with lower conductivity and larger grained soils that are most likely
associated with dense or compacted sands.
Temperature ‐ Temperature data is measured/collected in Degrees Celsius. Temperature is an
indication of the physical temperature of the MIP block. Minimum and Maximum temperature
is collected at each vertical interval. Gregg Drilling’s temperature protocol indicates that the
MIP probe shall maintain a minimum temperature of 75 Degrees Celsius.
Pressure ‐ Pressure data is measured/collected in PSI. Pressure is an indication of the internal
pressure of the nitrogen lines located within the trunk line and the pressure behind the
membrane. Gregg Drilling’s protocol indicates that the MIP probe pressure shall not exceed
1.5 PSI difference from baseline.
Detector (XSD, PID, FID) ‐ Detector responses are measured/collected in micro Volts (uV).
Detector responses are an indication of relative contaminant responses. Minimum and
Maximum detector responses are collected at each vertical interval.
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MIP Boring Example
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