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Case Study: Southwest Oklahoma

Major geologic provinces of Oklahoma.
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reinterpretation of site data using understanding
of depositional environments & principles of
sequence stratigraphy

* Predict location of preferential groundwater

Data: Borehole descriptions, downhole geophysical pathways to identify mass flux of biowall areas
logs, 2D resistivity surveys, groundwater elevations,

aquifer tests, chemistry ©" aecom.com




Predictive Geologic Tools:

Sequence Stratigraphy and Depositional Environments

Fig. 1: Predictive Integrated Stratigraphic Modeling (PRISM®)

Develop hypothesis i 3
from regional study Process well-log &
borehole data

environment (hypothesis confirmation)

Compare With |
established models

Infer depositional environments in
relation to sediment supply and basin
accommodation — a predictive way
of understanding deposition!
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268Ma (Younger)
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Permian Oklahoma: Sea-level and Paleogeography
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Sabkha and Shallow Marine Depositional Environment

Ancient Depositional Model Modern Sabkha Environment
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Depositional Environment Observations

« Sabkha = Arid coastal setting with a high groundwater table
* Intertidal and supratidal are dominantly fine-grained sediments

Modified from Warren and Kendall (1985)
i i o and James and Cowan (1992)
High evaporation rates generate gypsum at ground surface and within subsurface

Groundwater pathways: Tidal channel silts & Dissolving gypsum within intertidal strata ©" aecom.com



Facies Model for Case Study

Ancient Depositional Model Modern Depositional Model
intertaq zene Supratidal Sabkha areas are on y/ —
Zone (sabkha) the order of 1,000 -
10,000 mi?
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PRISM® Stratigraphic Perspective:

Geologic deposits change vertically and laterally due to changes in
depositional environments

Geometry, extent, and orientation of geological deposits dictate
groundwater and contamination flow.

Mass Flux calculation is impacted by stratigraphic heterogeneity
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Previous Site Cross Section

Gypsum-
rich deposit

~—

i Lower Intermedlate
{=:» 4560 bgs

Deep 70%130' bgs

Excellent borehole
and 2D geophysical
data

Detailed borehole
descriptions noting
lithology, weathering,
and gypsum habit

Fair approximation of
gypsume-rich interval
locations

Does not have the resolution for accurate plume migration
and, therefore, can’t properly place remedial technology
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Depositional Model

Intertidal Zone

Supratidal Sabkha areas are on
Zone (sabkha) the crderrof 1,000 -
10,000 mi*
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Stratigraphic Cross Section
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Stratigraphic Cross Section
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Stratigraphic Cross Section
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Stratigraphic Cross Section: Mass Flux

Critical Features for Groundwater Flow
1 — Tidal channels
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Conclusions & Lessons Learned

* Geologic heterogeneities in the sedimentary record are predicable using the principles of
sequence stratigraphy and understanding of depositional environments

» Layer cake, homogeneous models or statistically correlated geology is not advisable.
Sediments and their distribution change vertically and laterally related to the processes that
placed them.

» Optimal placement of bioremediation tools (i.e., biowalls) require understanding of plume
migration relative to regional and local geology

Before After

North

« Based on known faies models
« Heterogeneity is predicted
* Permeable zones identified & correlated ©" aecom.com
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