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Traditional Methods – Soil & GW Samples
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Historical Investigative Methods
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Historical Investigative Methods

Accurate Soil ?  
2’-3’ out of 5’?
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Historical Investigative Methods

Accurate Screened Interval 
?
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High Resolution Site Characterization Technologies  

Strategic Optimization utilizing HRSC Technologies

“The advent of innovative site characterization technologies
and strategies and the development of more effective 
treatment methods provide new options for faster and more 
effective site cleanup. New approaches to site cleanup, based 
on the use of in situ treatment technologies, promote more 
targeted or “surgical” options. These targeted efforts require 
the best possible understanding of subsurface features, 
contaminant distribution, volume and mass.”

Eagle Synergistic 
Optimizing Technologies, LLC
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Evolution of Remediation Methods

Strategic Optimization utilizing HRSC Technologies
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Remediation Methods

Strategic Optimization utilizing HRSC Technologies
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•Evolution of Investigative Technologies

Strategic Optimization utilizing HRSC Technologies
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A Clear and Accurate Picture Now- To Target your Remediation
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HRSC Mobile Command Centers Units:

Eagle Synergistic 
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HRSC Overview
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HRSC Overview
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Real Time Data
HRSC Specialists working 
dynamically with you in the field 

Eagle Synergistic 
Optimizing Technologies, LLC

Strategic & Dynamic HRSC Investigative process– Critical for Targeted Remediation 
Success
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Dynamic 
decisions 
possible 
due to 
real 
time data

video

Real Time Logging

Eagle Synergistic 
Optimizing Technologies, LLC

Strategic HRSC Investigative process– Critical for Targeted Remediation Success
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Basic Overview of HRSC Technology – Understand Your Data
• Theory  
• Equipment
• Data

Strategic Optimization utilizing HRSC Technologies
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Strategic HRSC Investigative process– Critical for Targeted Remediation Success



Two Main Detection Methods:
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Overview of HRSC Technology

• LNAPLS
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Soil Conductivity:
• Indicator of Grain 

Size
• Ionic 

Compounds/Salts
• Metals

Eagle Synergistic 
Optimizing Technologies, LLC

EC – Electrical Conductivity Detector
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EC – Electrical Conductivity Detector
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HPT Pressure:
• Indicator of 

Permeability
• Dissipation Test

• Hydrostatic 
Head

• Estimated K values

Eagle Synergistic 
Optimizing Technologies, LLC

HPT – Hydraulic Profiling Tool
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EC & HPT- Hydraulic Profiling Technology

Clay

Silty Sand

Silty Sand

Silt
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• Heater block – 120C
• Pause 1’ intervals
• VOCs difuse through membrane
• Carried up to surface 

Eagle Synergistic 
Optimizing Technologies, LLC

MIP/HPT = MIHPT
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Sample of Detector Equipment inside the Mobile Command Center Units :

MiHPT :
• GC

• PID
• FID
• XSD

Eagle Synergistic 
Optimizing Technologies, LLC

MIHPT Detectors/Equipment



MIHpt Log
Contaminant Detectors HPT Pressure

PID

Est. K

FID XSD

Tight clay interval

High
transmissivity
zonesSandy

interval

Dissipation test

Groundwater table

Silty
sands

Detector responses,
indicating a hydrocarbon 
release

HPT Flow

Abs. Piez. PressureEC (Grain Size Indicator)



MIP Log Cross Sections
MIP-01 MIP-02 MIP-03 MIP-04 MIP-05 MIP-06

Source area detected 
- shallow release

Stepping out from the 
source area

Full delineation - due to detecting the 
edge of the plume

PID Detector - PCE

EC –
Lithology 
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Low Level MiHPT

Strategic Optimization utilizing HRSC Technologies

• ppb levels
• Slower detection rates
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Optimizing Technologies, LLC

OIHPT – Optical Imaging Profiler
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Strategic Optimization utilizing HRSC Technologies

OIHPT – Optical Imaging Probe






OIP Fluorescence Log
Fluorescence % Captured Images Est. KHPT Pressure

Tight 
clay 
interval

Silty 
sands

LNAPL
detection

Low 
permeability

High permeability

Dissipation test

Groundwater 
table

HPT Flow Abs. Piez. Pressure

EC (Grain Size Indicator)

High
transmissivity
zones
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• Visible Light Source-
• Forensics, Confirm 

Suspect Minerals, Etc

Eagle Synergistic 
Optimizing Technologies, LLC

OIP/HPT - OIHPT – Two Light Sources

• UV Light Source

• UV Light Source
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OIHPT -
• 520 nm Green laser Diode
• Larger PAH COCs

• Heavy Crude Oils
• Bunker Fuels
• Creosote
• Coal Tars

EC
HPT

Eagle Synergistic 
Optimizing Technologies, LLC

OIP - Green
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Strategic Optimization with HRSC – Critical for Success

Strategic Optimization utilizing HRSC Technologies

• #1 - ACCURATE DATA! • #2 – REAL TIME DATA – Dynamic 
decision making

• #3 – Understand your data
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Strategic Optimization with HRSC – Critical for Success-
Ensure Accurate Data!

Strategic Optimization utilizing HRSC Technologies

• QC Tests- before & 
after each boring:

• SOPs
• Reviews
• Trained Specialists 

Only!!
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Semi-quantitative if utilized correctly:

Strategic Optimization utilizing HRSC Technologies

3 ppm
TCE

3 

p
p
m

Response Test

~3 ppm

Laboratory 
Results

Sample 
Accurately



34
Strategic Optimization utilizing HRSC Technologies

Yes, but only IF:
1. Strategic Accurate HRSC 

process
2. Correlate the data

- Semi-quantitative ranges

Eagle Synergistic 
Optimizing Technologies, LLC

Understand your HRSC Data

Key to bridge the gap 
with just the right 

amount of analytical 
data
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Correlation Sampling:
• ~10-20% of borings – for semi-quantitative 

data
• MAP the discrete points to sample

Eagle Synergistic 
Optimizing Technologies, LLC

Understand your HRSC Data
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Correlation Sampling – Soil & GW 

Sampling Mapping Tool - Soils

Eagle Synergistic 
Optimizing Technologies, LLC

Targeting Discrete HRSC Interval - with a high-resolution number of samples
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OIP Borings- Daily Cross Sections- 1 Day

Strategic Optimization utilizing HRSC Technologies 

EC- Lithology Contaminant
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OIP Borings- Daily Cross Sections- 1 Day

Strategic Optimization utilizing HRSC Technologies 
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Accurate CSM + Analytical Correlation Samples = Semi-quantitative data

Eagle Synergistic 
Optimizing Technologies, LLC

High Resolution Data for Targeted Remedial Design
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Optimizing Technologies, LLC

HRSC + soil & gw sample correlation = Semi-quantitative Data

Strategic Optimization utilizing HRSC Technologies
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Strategic Optimization utilizing HRSC Technologies

Discrete Water 
Samples
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Strategic Optimization utilizing HRSC Technologies

GW Profiler/Sampler
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Strategic Optimization utilizing HRSC Technologies

EC & HPT
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Correlation Sampling- GroundWater
Sampler Probe: 

Discrete Water 
Samples

Eagle Synergistic 
Optimizing Technologies, LLC

Utilizing HRSC for PFAs Site Investigations
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•GW Sampler/Profiler

Strategic Optimization utilizing HRSC Technologies
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Strategic Optimization utilizing HRSC Technologies

PFAS: Fate and Transport
•

Table Source: ITRC PFAS Fact Sheets –
Site Risk Assessm

ent(updated April 2020)



4
7

Eagle Synergistic 
Optimizing Technologies, LLC

Strategic Optimization utilizing HRSC Technologies

PFAS Site Investigation: Cross Sections
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EC & Estimated K Values
Project Overview

Strategic Optimization utilizing HRSC Technologies
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Strategic Optimization utilizing HRSC Technologies

PFAS: Lithology & 
HPTModeling
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UNDERSTANDING HRSC DATA WITH ADDITIONAL CORRELATIONS!

Key to bridge the “language/unit 
gap” with discrete correlating soil 

or water samples …which turns 
HRSC data into semi-quantitative 
data in ppb/ppm concentrations.

Bridging the “language gap”  even further 
with lab grade speciation and 

approximate ppb/ppm concentrations in 
the field
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Eagle Synergistic 
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Optimizing HRSC Data Utilizing the  Portable GC

Additional Optimizing Technology!

Lab Grade Portable GC
• Real Time
• On Site
• Samples in ~10 minutes in the Field!



5
2

Eagle Synergistic 
Optimizing Technologies, LLC

Optimizing HRSC Data Utilizing the  Portable GC

Portable GC reading
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Optimizing HRSC Data Utilizing the  Portable GC

Portable GC reading

• Lab Grade -
Calibrated

• Not lab
certified
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Optimizing HRSC Data Utilizing the  Portable GC

Detectable Chemicals
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Portable GC data Correlated with HRSC Data 

}

Here a PID/FID response indicative 
of petroleum hydrocarbons has 
been identified.

A targeted soil sample was collected 
from the target interval and 
processed while in the field.

}
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UNDERSTANDING HRSC DATA WITH ADDITIONAL Soil, GW, & Soil Gas CORRELATIONS

Key to bridge the  “language/unit 
gap” with discrete correlating soil 

or water samples …which turns 
HRSC data into semi-quantitative 
data in ppb/ppm concentrations.

Bridging the “language gap”  even further 
with lab grade speciation and 

approximate ppb/ppm concentrations in 
the field

Another thought – about “signature” data 
comparisons………!



59
Strategic Optimization utilizing HRSC Technologies
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“Log Signatures/Deltas” –HRSC & Lab Samples

• Measuring the deltas of the 
peaks

• 1000s of points of data
• ~ no data gaps

• Measuring the deltas of 
the peaks

• A relative small number of
data samples

• Speciation 
• Data Gaps!

Another thought – about 
“signature” data 
comparisons….!

Another thought – about 
“signature” data 
comparisons….!
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Eagle Synergistic 
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1000s of Samples vs Diluted &/or small samples for Investigation…

….and more accurate with less 
data gaps…more successful 

remediation

AND MORE THOUGHTS…. 
1000s of samples in 

days….versus years or 
decades

….more targeted sampling for 
the lab…so less “wasted” 

samples

….and very little waste in the field 
…MORE SUSTAINABLE FOR THE 

ENVIRONMENT!
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HRSC Investigation 

3D Visualizations to Meet your Goals!

• Assist with Your Client’s  Visualization
• Regulator’s Understanding & Reimbursement 

Qualifications
• Consultant and Remediation Vendor’s objectives-

More Accurate & Targeted Remediation Plan
• Clearer and More Accurate CSM – with Visualizations 

& Videos!

63
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Strategic Optimization utilizing HRSC Technologies

HRSC Log into a 3D striplog/boring
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HRSC Investigation – Lithology
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HRSC Investigation – Lithology
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HRSC Investigation – Hydrogeological 
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HRSC Investigation – Hydrogeological 
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HRSC Investigation – Contaminant Plume 

5 
days
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Technologies, LLC

HRSC Investigation – Contaminant Plume

5 
days



Contaminate Plume at risk level, confining layers, transmissivity zones –
allows for surgical & targeted treatment
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Strategic Optimization with HRSC
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Strategic Optimization utilizing HRSC Technologies

HRSC 3D Model- PFAS Site

EC=Gray - Confining layers                       HPT=Blue - High Transmissivity Zones
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HRSC 3D Model- PFAS Site

Strategic Optimization utilizing HRSC Technologies
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3D Visualization

Strategic Optimization utilizing HRSC Technologies

LUST
MIHPT Investigation
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3D Visualization

Strategic Optimization utilizing HRSC Technologies

LUST
OIHPT Investigation
(Modeled water table in blue)
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Case Study 1:  

Strategic Optimization utilizing HRSC Technologies

• Known Release

• UST was 
excavated years 
ago

1st year
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Case Study 1:  

Strategic Optimization utilizing HRSC Technologies

• Known Release

• UST was 
excavated years 
ago

• Over 4 years:
• Soil sampling
• Monitoring 

Wells

1-4 years
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Case Study 1:  

Strategic Optimization utilizing HRSC Technologies

• Three Monitoring 
Wells contained 
LNAPL for years

• Majority of MW 
were ~clean

• 3 Monitoring 
Wells with 
measurable LNAPL 
that continued to 
vary in thickness

~5 years

- Monitoring Well
- LNAPL Observed
- Old Plume
- HRSC Plume 
- Chlorinated Plume

Legend
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Case Study 1:  

Strategic Optimization utilizing HRSC Technologies

• Planned 
Remediation 
Phase

• Injections planned 
from 5’-30’bgs

• Consultant 
advised client to 
utilize HRSC first

~6 years
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Case Study 1:  

Strategic Optimization utilizing HRSC Technologies

• Consultant 
Revised Plan and 
Halted Injections 
from 5’-35’bgs

• Dynamic Decisions 
for HRSC 
placement to 
better 
characterize site

• OiHPT- lnapl –
10pts

• Confirmed 

Day 1
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Case Study 1:  

Strategic Optimization utilizing HRSC Technologies

• Dynamic Decisions 
for HRSC 
placement to 
better 
characterize site

• OiHPT- lnapl – 9 
additional pts for 
a total of 19 HRSC 
pts: 

• Dynamically 
characterizing the 
lateral length

Day 2
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Lithogical
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Case Study 1:  

Strategic Optimization utilizing HRSC Technologies

• Continued 
Dynamic Decisions 
for HRSC 
placement to 
better 
characterize site

• OiHPT- lnapl – 9 
additional pts for 
a total of 28 HRSC 
pts: 

Day 3
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OIP Borings- Daily Cross Sections- 1 Day

Strategic Optimization utilizing HRSC Technologies 
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OIP Borings- Daily Cross Sections- 1 Day

Strategic Optimization utilizing HRSC Technologies 



88

Eagle Synergistic 
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Case Study 1:  

Strategic Optimization utilizing HRSC Technologies

• Continued 
Dynamic Decisions 
for HRSC 
placement to 
better 
characterize site

• OiHPT- lnapl – 9 
additional pts for 
a total of 28 HRSC 
pts: 

• Dynamically 
characterizing the 
lateral length of 
LNAPL

Day 3
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Case Study 1:  

Strategic Optimization utilizing HRSC Technologies

• OiHPT- Lnapl -28 
HRSC pts

• MiHPT-Vocs- 12 
pts

• Total of 42 HRSC 
pts/5 days

• Soil Confirmation 
Cores- 5

Day 4 &5
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Case Study 1:  

Strategic Optimization utilizing HRSC Technologies

• OiHPT- Lnapl -28 
HRSC pts

• MiHPT-Vocs- 12 
pts

• Total of 42 HRSC 
pts/5 days

• Soil Confirmation 
Cores- 5

Day 4 &5
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Case Study 1:  

Strategic Optimization utilizing HRSC Technologies

• Accurate Delineation 
of Plume(s)

• Lateral and Vertical 
Characterization

• Lithology and 
Hydrological 
Properties

• Soil and GW Samples 
to  Confirm

5 days 
vs

5 years



2nd Case Study: Two Separate Hydrocarbon Releases on Same Site 



OIP-01 Shallow Release
EC (Grain Size Indicator) Fluorescence (%) HPT Pressure (psi) Captured Images

Tight clay 
interval

Interbedded 
silts and 
sands

Fluorescence of 
weathered 
product in highly  
permeable zone

Highly permeable 
zone

Low permeability 
zone



OIP-01 Deep Release
EC (Grain Size Indicator) Fluorescence (%) HPT Pressure (psi) Captured Images

Fluorescence of 
fresh product in 
low permeability 
zone

Tight clay 
interval

Interbedded 
silts and 
sands

Highly permeable 
zone

Low permeability 
zone



OIP-02 Shallow Release
EC (Grain Size Indicator) Fluorescence (%) HPT Pressure (psi) Captured ImagesEC (Grain Size Indicator) Fluorescence (%) HPT Pressure (psi) Captured Images

Tight clay 
interval

Tight clay 
interval

Sand 
interval

Silt 
interval

Fluorescence of 
weathered 
product in highly  
permeable zone

Highly permeable 
zone

Low 
permeability 
zone



OIP-02 Deep Release
EC (Grain Size Indicator) Fluorescence (%) HPT Pressure (psi) Captured ImagesEC (Grain Size Indicator) Fluorescence (%) HPT Pressure (psi) Captured Images

Tight clay 
interval

Tight clay 
interval

Silt/clay 
interval

Sand/silt 
intervals

Highly permeable 
zone

Low 
permeability 
zone

Fluorescence of 
fresh product in 
low permeability 
zone



OIP-03 Shallow Release
EC (Grain Size Indicator) Fluorescence (%) HPT Pressure (psi) Captured Images

Tight clay 
interval

Tight clay 
interval

Sandy 
clay 
interval

Silt 
stringers

Highly permeable 
zone

Low 
permeability 
zone

Fluorescence of 
weathered 
product in highly  
permeable zone



OIP-03 Deep Release
EC (Grain Size Indicator) Fluorescence (%) HPT Pressure (psi) Captured Images

Tight clay 
interval

Tight clay 
interval

Silty  clay 
interval

Sand  
stringers

Highly permeable 
zone

Low 
permeability 
zone

Fluorescence of 
fresh product in 
low permeable 
zone



OIP-04 Shallow Release
EC (Grain Size Indicator) Fluorescence (%) HPT Pressure (psi) Captured Images

Fluorescence of 
weathered 
product in highly  
permeable zone

Highly permeable 
zone

Low 
permeability 
zone

Interbedded 
sand and 
clay intervals 

Sand interval

Interbedded 
sand and 
clay intervals 



OIP-04 Deep Release
EC (Grain Size Indicator) Fluorescence (%) HPT Pressure (psi) Captured Images

Interbedded 
sand and 
clay intervals 

Sand interval

Interbedded 
sand and 
clay intervals 

Fluorescence of 
fresh product in 
low permeability 
zone

Highly permeable 
zone

Low 
permeability 
zone



Electrical Conductivity (EC) Lithology Indicator
MIP-01 MIP-02 MIP-03 MIP-04 MIP-03 MIP-04

Interbedded 
silt and sand 
intervals 

Sand silt 
interval

Interbedded 
sand and 
clay intervals 

Tight clay 
interval

Silty clay 
intervalsand 

stringer

Tight clay 
interval

Tight clay 
interval

Tight clay 
interval



Lithology Indicators: Hydraulic Pressure Tool (HPT) & EC
MIP-01 MIP-02 MIP-03 MIP-04 MIP-03 MIP-04

Highly permeable 
zone

Low 
permeability 
zone



Fluorescence Detection Cross Section
OIP-01 OIP-02 OIP-03 OIP-04

Fluorescence 
of fresh 
product in low 
permeability 
zone

Fluorescence of 
weathered 
product in highly  
permeable zone



3rd Case Study: Saturated Waste at a Historic Land Fill



4th Case Study: Multiple Plumes on Same Site 



OIP showing free phase LNAPL
EC (Grain Size Indicator) Fluorescence (%) HPT Pressure (psi) Captured Images

Interbedded 
sand and silt 
intervals 

Silt interval

Interbedded 
sand and silt 
intervals 

Fluorescence of 
fresh product in 
low permeability 
zone

Low permeability 
zone

Highly 
permeable 
zone



Fluorescence Detection Cross Section
OIP-01 OIP-02 OIP-03 OIP-04 OIP-05



MIP Showing 2 separate plumes
EC (Grain Size Indicator) HPT Pressure and Flow PID FID

Shallow plume

Deeper plume



MIP Showing 2 separate hydrocarbon plumes
EC (Grain Size Indicator) HPT Pressure and Flow PID FID

Shallow Plume

Deeper Plume



Case Study: Comingled Plume
MIP-01 MIP-02 MIP-03 MIP-04 MIP-03 MIP-04

}








HRSC Data = More Informed Remediation Decisions
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Cost Benefit Analysis  for HRSC – small site
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Cost Benefit Analysis  for HRSC
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Cost Benefit Analysis  for HRSC
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Cost Savings & Time Savings!

121
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T SUCCESSFUL 
PROJECT!!
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Strategic Optimization utilizing HRSC Technologies

Strategic

HRSC 
Enhanced & 
Optimized 

Data

Clear & 
Accurate 

CSM

Accurate 
Remediation 

Choices

Remediation 
Success
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