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High Resolution Site Characterization

• Collects detailed geologic, hydrogeologic, and contaminant 

information at appropriate scale and density.  

• Fills data gaps in the project Conceptual Site Model left from 

traditional characterization techniques.  

• Uses surface and downhole geophysics, passive soil gas sampling, 

direct sensing probing techniques, and high- density soil and 

groundwater sampling in space and time.
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• Recommend HRSC at LUST sites when:
Delineate a large catastrophic release quickly.

Receptors at risk from rapid migration

Complex geology

Multiple traditional investigation rounds 

Unexplained LNAPL.

High cost cleanups.

Chemical Injections planned
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HRSC provides holistic understanding

Qualitative, semi-
quantitative and 
visual.

Three-dimensional 
perspective 
connects the dots.

Immediate to rapid 
data.

Minimizes 
mobilizations 
required to get to 
decision making 
information.

Accessible 
information 
promotes 
stakeholder 
involvement.

Used effectively 
reduces overall 
project costs.
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HRSC Tools
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Direct sensing

Downhole geophysics

Surface geophysics

Remote sensing

High density sampling: soil, soil gas, 
and groundwater.
Temporal data collection



https://www.epa.gov/system/files/documents/2025-03/hrsc-indian-country-2025-03-04.pdf

Alex Wardle and Tom Schruben, EPA Office of Underground Storage Tanks
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Design 
Investigation

Answer qualitative and semi quantitative questions:

• Where are hot spots needing detailed investigation?

• What geology does the LNAPL sit in?

• How is contamination distributed in high and low permeability zones?

• How does the geology connect the dots?

• Is contamination above or below groundwater?

• How should I design monitoring and remediation wells

• Where should I inject reagents?

• Do I have comingled plumes?

Target contamination hot spots and delineate with grids 
or transects.

Target points of exposure or monitoring wells of concern.



Example of 
suggested 
investigation 
grid
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Example Tables
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HRSC Case Studies

Three case studies 
describe:

• Objectives.

• Scope.

• Tools used.

• Decisions made.

• Cost.

• Stakeholder engagement.

U.S. Environmental Protection Agency 12



Advanced Site Characterization Tools – ITRC 
Update June 2025 to December 2026
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ITRC ASCT 
Update Wish 
List
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Update tools.

Additional Remote Sensing guidance.

Use of time lapse geophysics data.

High-density temporal data, including groundwater 
elevations, flow, and groundwater chemistry.

Holistic design of HRSC investigations at small scale 
sites, including LUSTs and dry cleaners.



Case Study!
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Contact Info for EPA LUST HRSC: 
Alex Wardle 
Wardle.Alexander@epa.gov

Tom Schruben 
Schruben.Thomas@epa.gov
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