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SW NE

ESS (Remediation Geology) Approach Is Not 
Just For Large Sites



Agenda
► Project objectives and 

workflow

► Data processing and 
graphic grain size logs

► Stratigraphic 
Interpretation

► Hydrostratigraphy and 
contaminant migration

► Implications for site 
management

200 Ft.



200 Ft.

Site Overview
► Vinyl Chloride 

Plume Migrating 
Off Site

► Apparent NW 
Trajectory 

► Extensive 
Seasonal 
Monitoring Well 
Network (12 Wells)

Active 
Agriculture

Groundwater 
Flow



► Objectives
• Interpret glacial history and stratigraphy 

to improve CSM, understanding of 
groundwater flow pathways, and 
contaminant F&T

• Assess implications for Site 
Management Strategy

► Workflow
• Reviewed regional information on Miami 

Sub lobe of Wisconsinan glaciation

• Critical review of site data, generate 
graphic grain size logs from boring logs

• Generated cross sections, isopach map 
of intra-till outwash sands

Project Objectives and Workflow



Determine depositional 
environment, which is the 

foundation of the ESS 
evaluation
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Leverage existing 
lithology data: format to 

emphasize vertical 
grainsize patterns

Map and predict
the subsurface permeability 

architecture and HSUs
away from the data points

The Environmental Sequence Stratigraphy 
(ESS) Process

1. 2. 3.



Oxford Ohio:
• Between Camden and Hartwell 

End Moraines
• Miami Sub lobe of Wisconsinan 

Ice

Site Setting- The Glacial Landscape of Ohio



Forsythe, 1961

Site Setting

Lowell et al., 1999



Glacial Facies:  Aquifers vs. Aquitards 

Ice‐Contact Deposits‐
(poorly stratified 
sand and gravel)

Proglacial Lacustrine ‐
Silts and Clays Outwash‐

Stratified 
Sand and gravelLodgement (Basal), Flow 

and Ablation Tills – Silt, Clay, Gravel

Aquitards

Aquifers



Data Processing
and Presentation:  
Graphic Grain Size Logs



Glacio-Lacustrine Clay



Outwash Sand 
and Gravel



Clay Till Diamicton



Backfill Related to Silo Construction

NW SE



NW SELikely one full glacial 
cycle 

Coarse backfill 
adjacent to fine till 

and coarse outwash

GSLs “Flagged” 
unnatural 

stratigraphic 
signature of backfill

Outwash Is the 
primary Hydro-

Stratigraphic Unit 
(HSU)



Native Till 
Section shows 

nature of 
outwash sand. 

Outwash sand 
pinches out onto 
bedrock highs, 

and is truncated 
to the south by 

the basal till 
diamicton.

SW NE



CSM for 
Contaminant F&T
► Expulsion of 

contaminated water 
from backfill (winter/ 
spring rainfall) into 
semi-confined outwash 
sand

► Different sediment 
properties (increased 
organics?) in outwash 
sand leads too…

► Rapid degradation once 
in outwash sand

► Outwash sand 
distribution limited

NW SE
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CSM for 
Contaminant F&T

VC degradation 
zone

VC PlumeVC Plume

TCE to VC 
degradation zone

NW SE

TCE Plume in 
native sediment

TCE pathway to 
native sediment

TCE Plume in 
excavation backfill

TCE Plume in 
excavation backfill



Isopach Map of Outwash Sand
► Bedrock ridge devoid of outwash 

sand

► Pinch-out of outwash sand to 
north

► Transport limited to outwash 
sand pathway



Analytical Data and 
Geologic Pathway 
Map



Analytical Data and 
Geologic Pathway 
Map



Conclusions
► Discrete Contaminant 

Pathways Mapped

► Once in native sediments 
rapid degradation occurs 

► Evidence supports complete 
reductive dichlorination 
pathway 

► New opportunity to optimize 
monitoring activities and 
eliminate redundant 
monitoring points






