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edictive ntegrated tratigraphic odeling

The subsurface through a new lens

Reduce Life-Cycle Costs:

o Leverage pre-existing data

o Streamline investigations

o Optimize LTM & remediation
Define and Manage Liability
Build Stakeholder Trust
Evaluate alternative endpoints
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Geology

CSM
Deliver the industry’s first
fully integrated CSM
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Objectives

— Understand the impacts of stratigraphy on contamination plume migration
— Supplement an existing HRSC/EVS model with stratigraphic input
— Apply PRISM™ to:

» Build a geologically-defensible framework of the subsurface
» Predict contaminant flow pathways, and

» Use geologic constraints to refine Kriging estimates and better characterize the extent of
contamination

3 A=COM




Site Location & Data

Data used:

HPT logs from
72 wellsin 7
cross-section
transacts
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Purpose: to better understand and ' LA Sl
predict the contamination plume’s
flow-path at the site
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Hydraulic Conductivity from HPT Data in EVS
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Original EVS Model (K>50ft/Day) - No Stratigraphic Input

Tot CYOC
== E

N aauz W7

..... fAS?nDA...

HHE

APC-57 |8 | -
528 S0 AS D : Ve I _
0.001 ugil === [ f h ': | i Lt jiB i gt T C : I =
e e e L e & o AN Iow cohductivity

DC Tunnel Boring Log Material

150Riday. |
100fday
by

k. = 90 ft/day Sand and Grawel

Afday

1 Offfday

b= 002 ftfday Sand and Clay

0.3ftiday k. = 0.003 ftiday Clay and Silt

Tot CYOC above 5.0 g/l

=0 1ftday




Regional Tectonic Setting
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Numerous horst and graben structure with high angle normal and reverse faults

across northern Virginia and southern Maryland.
Powars et al., GSA Field Guide 40, 2015 A=COM




he Horst & Graben Model in Extensional Tectonics
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Fluvial Channel

— Modified from geoscience.wisc.edu




Stratigraphic Background
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Stratigraphic Characterization and Ground Water Flow in the Poplar Point Area, Anacostia River
Basin, Washington, D.C. From Csato et al., 2013

Cross sections from Poplar Point show that the river valley formed under the influence of extensional tectonic activity. The
Cretaceous basement is bounded by normal faults on both the northern and southern sides. These faults are thought to

have controlled the location of the original Anacostia river valley.
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http://www.sepmstrata.org/page.aspx?pageid=158

Correlation Technique Using Core & HPT Logs

[

Interpretation: « Identify Continuous shale markers

* Identify discontinuous channel markers
* Determine sequences
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Correlation Technique Using Core & HPT Logs
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Depositional Facies of JBAB

Fan Delta Channel Bar Bay-head Delta Mouthbar Tidal Bar

oﬂ 5 8§ 8 8§ ;%”“g”“ oc E § 8§ 8 8 05;333338
R = K value high 13 K value — K value ’g 1‘ K value
g (generally >80) : i decreases || <= variable I \ increases
. . _J,,? upwards _ (~140 to 815 upwards
o B, gi I iy—— <10), EC _|| within very
: iz .| |[finingup  |sF7 '\ low values
AN

?
"
- 0
& 8 N =
b
o}
E \
1 R I O - e L = - T -
2 5 8 & & 5 & B N \
| °
£ g3 a >
w | =3 ON 3 O 0 B B B . 2
o v 20 g m e ow E 000 QN & cCeshsnengad
AU R g2 0 0 o 5 a
£

. Fan Delta i R
75 L

NN\ N Water

Alluvium




Example of Stratigraphic Cross-sections at the Site
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Fan Delta Deposits (Coarse -fine sand with gravels) - Channel Bars (Coarse sand - silt) - Tidal Bars (Very fine sand, slit and clay)

Bay-head Delta Mouthbars (Medium-fine sand and silt) - Levee/Splay (Very fine sand and silt) - Overbank Fines (Slit and clay)




Interpretation: Horst & Graben 1(Example Section A-A’)

North Southern Part of Section A-A’ South
Well#4 Well#5
Well#1 Well#2 Well#3 Well#3 € € Well#6  Well#7  Well#8 Well#9 Well#10
588 o TR ‘-’““’\ ;“‘i‘ S ih il il L iE] iRl | ikl i | it
i EREE"3 ; a HERNE I L] | | 5
e = - e ;
. ] - |
= | |
| F | |
4 T
| ¢ | i . et
L ﬂi 3 ; ? %n: ——
e k_ %
-—- ar = |-§-u
. E 4
: s a 3 ,
£ 4 J i : ' [
H
H

Fan Delta Deposits (Coarse -fine sand with gravels) . Channel Bars (Coarse sand - silt) . Tidal Bars (Very fine sand, slit and clay)

Bay-head Delta Mouthbars (Medium-fine sand and sit) . LeveelS ‘ Overbank Fines (Shit and cl
play (Very fine sand and silf) verbank Fines (Slit and clay) -
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Interpretation: Horst & Graben 2 (Example Section B-B’)

Northern Part of Section B-B’

Well#4 Well#5
Well#1 Well#2 Well#3
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Fan Delta Deposits (Coarse -fine sand with gravels) . Channel Bars (Coarse sand - silf)

Bay-head Delta Mouthbars (Medium-fine sand and sili . LeveelSplay (Very fine sand and it

. Tidal Bars (Very fine sand, slit and clay)
D Overbank Fines (Slit and clay)
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Stratigraphic Control on Plume Migration




Stratigraphic Control on Plume Migration

* Plumes migrating westwards towards the
Potomac River

* Northward movement of plume prevented by
mud-filled deep graben/valley

Tot CWOC
130

a0

TETRACHLOROETHEMNE Above 5.0 ug/




Impact of Integrating Stratigraphy in EVS Model

Typical EVS-generated CSM

EVS model gives general ideas of
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Thank You!

T 703-682-9144
E Junaid.Sadeque@aecom.com
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