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Agenda
• MIP
• HPT
• MIP	+	HPT	=>	MiHpt
• Low-Level	MIP
• Assessment	Strategies
• Building	the	CSM
• Q&A
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DEALING	WITH	HETEROGENITY
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Dealing	with	Heterogeneity	

Courtesy	of:
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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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Adsorbed	Phase	vs.	Dissolved	Phase	
Contaminant	Loading
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If	you	design	to	only	treat	the	dissolved	phase	contaminant,	
you	get	REBOUND
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MEMBRANE	INTERFACE	PROBE	
(MIP)
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MIP	Principles	of	Operation

• Volatile	Organic	Compounds	(VOCs)
• Vapor	/	Dissolved	Phase	/	
• Sorbed Phase	/	NAPL
• Integrated	w/	HPT
• Hydraulic	Profiling	Tool
• Optional	Heated	Trunk	Line
• Matrix	effects
• Performance	Test	Required!
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Standard	Screening	Mode
• Carrier	Gas	at	40	ml/min
• Continuous	monitoring	
from	surface	to	final	
depth	in	1-ft	increments

• Carrier	gas	continuously	
feeds	the	detectors
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TCE	response	at	1ppm	and	5	ppm
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Membrane	
Interface	Probe	

(MIP)	

Photo	
Ionization	

Detector	(PID)

Confirms	
chlorinated	
compound

XSD

• Linear	response	to	the	number	of	double	bonds	
(e.g.	Benzene)
• Compounds	with	IP	<	10.6	eV	

PID
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Membrane	
Interface	Probe	

(MIP)	

PID	+	FID

FID	confirms	PID

XSD

• Linear	response	to	the	number	of	double	bonds	
(e.g.	Benzene)
• Compounds	with	IP	<	10.6	eV	

PID

FID
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MIP	Performance	Testing
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MIP-XSD	Response	to	Aqueous	Phase	Test	Solution

PEEK_40_FID_1100 PEEK_40_NO_FID_1100 STEEL_40_FID_1100

STEEL_40_NO_FID_1100 STEEL_20_NO_FID_1100 Linear		(PEEK_40_FID_1100)

Linear		(PEEK_40_NO_FID_1100) Linear		(STEEL_40_FID_1100) Linear		(STEEL_40_NO_FID_1100)

Linear		(STEEL_20_NO_FID_1100)
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HYDRAULIC	PROFILING TOOL	(HPT)
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Hydraulic	
Profiling	Tool	

(HPT)	
Hydraulic	

Pore	Pressure

Press

More	Permeable

Less	
Permeable
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Combined	
Membrane	

Interface	Probe	
and	Hydraulic	
Profiling	Tool	

(MiHpt)

Probable	Transport

XSD

• Continuous	comparison	of	chemical	and	soil	parameters

PID Press

Probable	Storage
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LOW-LEVEL	MIP (LL-MIP)
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MP9000 

LL MIP 
MP6505 

FI6000 

GC1000 

PID, FID, XSD 

TL Supply and Return 

Gas Lines 

Detector Carrier 

Gas Supply 

Carrier Gas out 

to Detectors 

Regulated  

Output 

MP9000 LL MIP Controller is inserted into 
 standard FI Based MIP System. 

LL MIP System Setup 
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  10x Increase in detector sensitivity. 

  Adaptable to existing FI based MIP systems. 

  Method is fully automated in software. 

  Simple to switch between methods. 

  Operate with any MIP probe or trunkline. 

  Same basic MIP operation. 

  No sample trapping involved. 

LL MIP Technology 
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VOCs Collect 
Behind the 
Membrane 

      

VOCs in Soil 

Semi-permeable 
Membrane 

Probe 
Body 

Carrier Gas 
is  Stopped 

TL carrier flow is stopped. 

Under a concentration 
gradient VOCs move 
across the membrane via 
diffusion.   

In the LL method, VOCs 
will accumulate behind 
the membrane until the 
TL carrier gas flow is 
resumed.  Then the 
contaminant mass (peak) 
is transported to the 
detectors. 4 

LL MIP Operation 
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Standard	MIP	Operations

TCE	response	at	1ppm	and	5	ppm
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Low	Level	MIP	Operations
• Same	probe
• Pause	every	foot
• Carrier	gas	goes	to	zero	(atmospheric)	

pressure

• Low	back-pressure	during	the	pause
• Increased	diffusion	across	the	

membrane

LL-MIP	XSD	response	to	TCE	@	10,	25,	50,	100,	250,	and	500	ppb

2510 50 100 250 500
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LL-MIP	Performance	Testing
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Close up comparison of the 
XSD responses from the log 
on previous slide.  
 

Standard MIP – left 
LL MIP – right 
 

Example LL MIP Logs 
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OUR	APPROACH

24
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• Understand	geology	is	the	driver
• Use	multiple	lines	of	evidence
• Track	&	manage	uncertainty	
• Know	your	limitations
• Know	your	chemistry
• Verify,	verify,	verify
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It’s	a	Science	Based	Decision
Tens	of	Thousands	of	Data	
Points	to	Define	Problem

Is	it	worth	the	
investment?

Ground	Truth

Groundwater	Flux

Highest

Lowest

Contaminant	
Concentration

Fast

Slow
Figure	2-4

Courtesy	of:
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Integration	of	Multiple	HRSC	Tools
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parameters
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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) 
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SITE	EXAMPLES
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Normal	MIP	– Zoomed	in

Real	World	Examples

Low	Level	MIP

PCE	0.2,
TCE	35	
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PCE	0.2,
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Water	results	in	micrograms/liter	(ppb)
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SMARTDATA SOLUTIONS®
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THINK.
RESTORE,

40

John	Sohl,	President/CEO
COLUMBIA	Technologies

www.columbiatechnologies.com
jsohl@columbiatechnologies.com

+1-301-455-7644	

Sustainably
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