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ESS in Action!

Impacts on Mass Discharge Estimates

Introduction
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Modified from Sugarman 2005

What is Environmental Sequence Stratigraphy?

Geophysical/Borehole Log to Graphic Grainsize Log

oo e e JTLE et Grain-size increasing

1 Determine Depositional Environment

Fluvial and distributary Massive, fine ; - DiStribUtary Channels
Flood Plain channel sands beach ridge sands QOO ft width
Silts and Clays and gravels P ' Delta Mouth bar
Estuary/ = o Mouth bar - B / (1400 ft width)
Lagoon Levee Sands __t--“::f“}‘:\.«;' - T R / ol sands “ \
S N s ZZIN '
i isa S T N Z 7y <A
Magothy lll fpeltaplain & < b e\ A ) SN iy
Deltafront r e : f-r"’"{ e S R Flood Plain depasits Distributary Channels
e - =) & = : : = ' ~2000 ft width ordess % 4 (1000 ft width)
Magothy Il | Mouth bar
Delta Plain/Lagoonal = : o
Silts and Clays ' [ 1L_] Omtrtsory erarmes _f..] O monsm s .’ Levee \
(7] e bt rartonms ’ And Splay Beach Ridge Strgnd Plain
Off Shore, Marine - e _ L (500 ft) rie & rore Tl (4'mile width)
SIItS and Clays Figure 227 . Thres dimengana model of 32 wave dominase! cdelta system (from Welse, 19800) < o~ S < - “")' % . -‘?

(Modified from Sugarman 2005)
“The present is the key to the past”

(C. Lyell, 1830-33, Principles of Geology - Uniformitarianism)

2 Leverage Existing Lithology Data
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Determine depositional environment which is Leverage existing lithology data to identify Map the facies architecture to predict
the foundation to the ESS evaluation vertical grain size trends and correlate contaminant migration
between boreholes

 EPA-endorsed remediation best practice
* Transforms pre-existing 2D lithology data into a 3D understanding of the subsurface

» Constructs a geologically defensible framework of the subsurface that better defines subsurface
heterogeneity, accurately predicts preferential pathways in sediments and sedimentary rocks, and
reduces data gaps.
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Delta mouthbars

* Well screen on left is not only too long... it also cuts across 3 sequences!
- Which sequence is impacted?

- Risk of cross contamination

* Well screens on right are more discrete...
- Channels and deltaic units are both conduits for contaminant flow, but behave differently
- Deltaic units are more homogenous than channel units

- Mass in a channel unit becomes more attenuated compared to mass in a more homogenous sand unit,
over the same horizontal distance

Conclusions

Greater understanding of the geological framework improves input resolution for
flow geomeftry and for specific discharge estimates.

o Utilizing CPT data, a  The presence/juxtaposition of < Contaminant mass models
depositional sequence model channel deposits, mouth bar/ are important in assessing
of the Magothy aquifer at the deltaic deposits and overbank the efficiency/success of
Site was generated. deposits exerts control over remedial measures.

contaminant distribution and
dispersion.
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