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Talk Objectives
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1. Develop rigorous CSMs 
with HRSC tools & 
Environmental Sequence 
Stratigraphy (ESS) to 
facilitate site closure 
strategy.

2. Show evidence of 
biodegradation with 
chemical speciation and 
forensics to NOT have to 
perform bioremediation.
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HRSC Tool Overview - MIHPT
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The MIHPT includes the 
following detectors:
n Hydraulic Profiling Tool (HPT)
n Hydraulic Conductivity (K)
n Electrical Conductivity (EC)
n Electron Capture (ECD)
n Halogen Specific (XSD)
n Photoionization (PID)
n Flame Ionization (FID)

Hydrogeology Chemistry
MIHPT probe

DPT Drill RigExample MIHPT Combined Log
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HRSC Tool Overview - WaterlooAPS™ Tool (Groundwater 
Profiling)
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APS Probe APS Sampling Kit

The WaterlooAPS™(APS) 
is a direct-push 
groundwater sampling 
tool that generates a 
continuous log of soil 
permeability and can 
collect multiple discrete-
interval groundwater 
samples during a single 
push of the drill string.
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ESS with MIHPT and WaterlooAPS™ Considerations
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Depositional Environment:
n Contrasting grain sizes (i.e., silt and sand sequences) =  
n Saprolite & glacial till = 

Instrument Sensitivity:
n HPT and Index of Hydraulic Conductivity (IK) is challenged in gravels
n Site specific calibration and verification

Scale of Investigation Interval:
n ~ ≤100 feet below ground surface (bgs.)
n Need for high Horizontal and vertical resolution
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Sequence Stratigraphy Principles and Terms
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Adapted from Remediation Hydraulics, Payne et al. 2008 

Facies & Sub-facies:
n A body of sediments with specified 

characteristics defined on the basis of 
composition, texture, sedimentary 
structures, and morphology.

Facies Associations, Assemblages, 
& Sequences:
n Groups of facies that occur together and are 

considered to be genetically or 
environmentally related.

MIHPT and WaterlooAPS™ HRSC 
tools can collect data between 
hierarchy 2 through 5.
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ESS Using HRSC – Depositional Environments & HPT Logs
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Shultz et al. 2017
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ESS Using HRSC – HRSC and Traditional Log Integration

8

Traditional geologic 
datasets can be educated 
with HRSC data sets.
Knowledge of facies 
architecture from HRSC 
data can be used to 
inform ESS at sites with 
only traditional data sets.

Fining Upward 
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Recommended Soil Logging Practices
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A paradigm shift is coming….

Meyer et al. 2022 
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ESS Using HRSC - Relative Grain Size Profiles from HPT 
Logs to Identify Facies Structures
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Channel Margin

Levee Channel

Channel or Splay

Adapted from Shultz et al. 2017
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ESS Using HRSC - Channel Signatures from HPT Logs
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ESS Using HRSC – Quasi 3-D Geologic Model
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A A’

Adapted from 
Makaske 2000
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ESS Using HRSC - MIP & CVOC Solute Mapping
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ESS Using HRSC: Chemistry and Water level Integration
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Solute Distribution Potentiometric Surface
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ESS Using HRSC: Chemistry and Water level Integration
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Solute Distribution Potentiometric Surface
AnisotropyAnisotropy

Water levels alone
do not predict

plume transport.
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Site 1: Background
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Site Location:
n Eastern Massachusetts
Depositional Environment:
n Glacio-fluvial (proglacial lake 

bottom deposits)
Multiple Sources of CVOCs (i.e., 
TCE) and resultant plumes
ISCO Treatment:
n Why is the southern boundary 

source area rebounding post 
ISCO?

n Completed over 100 HRSC 
borings within focus area

HRSC & 3-D
Model Domain
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Site 1: WaterlooAPS™ IK Logs Educated with Detailed Core Logs
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Site 1: Chemical Fingerprinting Analysis – Approach
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For the 
stratigraphers 

pretending to be 
chemists!
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Site 1: ESS & Chemical Fingerprinting Analysis Integration 
in 2-D
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enough? We 
missed it the 

first time!
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Site 1: ESS & Chemical Fingerprinting Analysis Integration 
in 2-D
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Site 1: Chemical Fingerprinting & ESS Integration in 3-D
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Site 1: Environmental Visualization System (EVS) 3-D Modeling
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TCE (Overlay) TCE (Overlay)

Tracers Only Tracers Only

cDCE / tDCE / 111TCA / 11DCE



www.erm.com

Site 1: EVS 3-D Modeling
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1,1,1-TCA Tracer MTBE Tracer

Site Site
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Site 1: Chemistry and Water Level Integration (Well Data)
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Plume 1 Plume 2

Strategic well placement 
in plume cores



www.erm.com

Site 1: Chemical Fingerprinting Informed Compound Specific 
Isotope Analysis (CSIA)
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C12 is preferentially 
degraded, so if you 
measure the ratio of 
C13/C12 in a compound, 
the ratio will increase as 
the compound degrades 
(becomes less negative)

Lower concentrations onsite
than offsite
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Site 1: CSIA Results
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Site 1: Summary

n A successful Downgradient 
Property Status (DPS) (a 
form of site closure) was 
accepted by regulators. No 
additional onsite 
remediation required.

n The DPS document was 
recognized by regulators as 
a “go-to” example and 
shared during a Licensed 
Site Professional 
Association (LSPA) meeting.

27
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Site 2: Background
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Site Location:
n East Coast Florida
Depositional Environment:
n Coastal Marine Deltaic
TCE in shallow groundwater 
but no historical use or 
suspected release.
Adjacent site with degraded 
TCE plume.
Temporal problem identified 
and 4-D analysis was required.

???

2018
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Site 2: Geologic Model
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Site 2: Hydrogeologic Model (Flow Net and GW Contours)
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SiteAdjacent Property
“Shallow” onsite wells

Shallow onsite wells 
were in the 
intermediate HSU-2

HSU-2

HSU-3

HSU-2

HSU-1
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Site 2: CVOC Fate and Transport Through Time (Quasi-4D)
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1999 2009 Offsite Remediation 2018
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Site 2: What happened after 2018?

Did the degraded plume arrive in “shallow” onsite wells 
downgradient of the offsite source?…..
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Site 2: Summary

It didn’t matter..
The revised CSM resulted in a no 
further action outcome.
So, we went to the beach…

33
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