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In Situ Treatment Remedies – What’s the Trend?

Source: Superfund Remedy Report, US EPA, 
January 2023



The PROBLEM

Many injection strategies often rely on monitoring 
well data for treatment design.

• Typically, limited data

• No verticality to the data
(unless well nests exist)

• No geologic definition of impacts

• Injections can occur in suboptimal
locations and at the incorrect depths



The SOLUTION

Create targeted injection plans by combining high 
resolution data and 3D statistical modeling technology

• Tens of thousands of data points

• Excellent vertical data distribution

• Geologic definition of contamination                                                   
(storage zones vs. transport zones)

• Injection locations, depths, and injection 
pressures can be 



3D Visualization Technology – What’s Changed?
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Automation Technology – What are the Programs?

Macros in Excel EVS by C-Tech Python Scripting

Compile Data and Build Input Files 

Efficiently
Process and Visualize Datasets 

Repeatably
Create Data Deliverables 

Automatically



Membrane Interface Probe 
(MIP)

Groundwater Profiling 
Tool

Optical Image Profiler 
(OIP)

Data Collection – What are the Drilling Tools?

Hydraulic Profiling Data Can Be Collected Simultaneously



Scenario #1: Membrane Interface Probe (MIP)

Membrane Interface Probe 
(MIP)

Description:

Applications:

Not For:

As the tool is advanced, a heater block volatilizes contaminants in both soil 
and groundwater.  Contaminants pass through the membrane and are 
transported to the surface by an inert carrier gas to be analyzed by a series 
of detectors, typically a PID, FID, and XSD (halogen-specific detector).

Chlorinated Solvents (TCE, PCE, Vinyl Chloride)
Hydrocarbons (Gasoline and Diesel)
Most Volatile Contaminants in Soil or Groundwater (500 ppb to 10,000 ppm)

PFOA or PFOS
Metals or other Non-Volatile Contaminants
Free Product (with Caution)



Scenario #1: Membrane Interface Probe (MIP) Data
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Membrane Interface Probe (MIP) Data – 3D Animation



Membrane Interface Probe (MIP) Data

Footprint from the 
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Membrane Interface Probe (MIP) Data

Option #1

Target: 6,000 uV
(Approx. 0.6 mg/L of TCE)

Spacing: 20’

Injection Pts: 96



Membrane Interface Probe (MIP) Data

Option #2

Target: 6,000 uV
(Approx. 0.6 mg/L of TCE)

Spacing: 10’

Injection Pts: 371



Membrane Interface Probe (MIP) Data

Option #3

Target: 25,000 uV
(Approx. 2.5 mg/L of TCE)

Spacing: 10’

Injection Pts: 172



Membrane Interface Probe (MIP) Data

Option #4

Target: 75,000 uV
(Approx. 7.5 mg/L of TCE)

Spacing: 10’

Injection Pts: 58



Membrane Interface Probe (MIP) Data

Option #5

Targets: 6,000 and 75,000 uV
(Approx. 0.6 and 7.5 mg/L of TCE)

Spacing: 10’ and 20’

Injection Pts: 140



Membrane Interface Probe (MIP) Data – 3D Animation of Injection Options



Scenario #1: Injection Plan for Implementation in the Field

Includes:

- Injection Well ID

- Injection Well Coordinates

- Ground Surface Elevation

- Injection Depths

- Injection Elevations

- Treatment Thickness



Scenario #2: Groundwater Profiling Tool

Groundwater Profiling 
Tool

Description:

Applications:

Not For:

As the tool is advanced, a small amount of deionized water is continuously 
injected into the formation while injection pressure values are 
continuously recorded.  Below the water table, flow can be stopped and 
groundwater samples can be collected for laboratory analysis.

PFOA or PFOS
Metals Contamination
Any Contaminant in Groundwater

Free Product



Scenario #2: Groundwater Profiling Tool

Burn Pit at 
Airport

PFOS in Groundwater

- Ten (10) 
Groundwater 

Profiler Borings 
with Hydraulic 
Profiling Data

- Twenty-Five (25) 
Groundwater 

Samples



Groundwater Profiling Tool – Footprint Map

Plume at 4 ug/L

Max Concentration
273 ug/L

(GWP-03 @ 17.5’)



Groundwater Profiling Tool - 3D Animation



Groundwater Profiling Tool – Cross Section Maps Using Python

WEST

EAST



Groundwater Profiling Tool – Injection Plan Cross Section
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Groundwater Profiling Tool – Injection Plan Cross Section
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Scenario #2: Injection Plan for Implementation in the Field



Scenario #3: Optical Image Profiler (OIP)

Optical Image Profiler 
(OIP)

Description:

Applications:

Not For:

As the tool is advanced, an Ultra-Violet (UV) light induces fluorescence of 
the Polycyclic Aromatic Hydrocarbons (PAHs) found in hydrocarbons.  This 
fluorescence is captured by an onboard camera and recorded in high 
resolution (every 0.05’ of advancement).

Free Product - Light and Mid Range Hydrocarbons
Hydrogeologic Classification (Hydraulic Profiling Tool)

Free Product from Heavier Hydrocarbons (OIP-G)
Dissolved or Sorbed Contamination



Scenario #3: Optical Image Profiler (OIP)

Gas Station
with Free Product

- Two (2)             
Former USTs

- Twenty (20) 
Optical Image 

Profiler / 
Hydraulic 

Profiling Tool 
(OIHPT) Borings



Optical Image Profiler (OIP) – 3D Animation



Optical Image Profiler (OIP) – Footprint Map



Optical Image Profiler (OIP) – Cross Section



Optical Image Profiler (OIP) – Cross Section



Optical Image Profiler (OIP) – Injection Well Plan

PLAN VIEW

CROSS SECTION VIEW



Scenario #3: Detailed Injection Plan for Implementation in the Field



Advantages of Targeted Injection Plans

FLEXIBLE LIMITED DATA DETAILED

Scenario #2Scenario #1 Scenario #3



Limitations and Considerations

• Correlation of MIP Response to Analytical Data

• Effect of Carry-Over During MIP Drilling

• Trip Times for Different Contaminants

• Over-Reliance on the Statistical Interpolation



3D Deliverable or Injection Plan: 270 Projects
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