Restoration Technology Transfer Speakers Series
July 2026

Hydrogeologic Conceptual Site Models (CSM):
The Foundation of Remediation Decisions

Presenters: Dawn Stock & Ben Campanaro (AECOM)

This webinar highlighted the essential elements of a quality Conceptual Site Model (CSM), its critical role in the remediation process,
and how it enables more efficient and targeted remedy selection. The presentation offered a primer on sequence stratigraphy,
highlighting its importance in understanding relative hydraulic conductivity and subsurface pathways. It also covered refining
hydrostratigraphic units to align with stratigraphy, as well as integrating and visualizing other site characteristics that influence
pathways—such as topography, groundwater-surface water interactions, bedrock elevation, and anthropogenic factors. Relevant case
studies were shared to demonstrate these concepts in practice.
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WHY THIS IS IMPORTANT

= Pathways may change across the
site if geology includes multiple
depositional systems.

= Pathways are more predictable
because all deposits have
geometry, orientation, and extent
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Dawn Stock and Ben Campanaro explain how hydrogeologic models inform remediation decisions using current regional analogs.

This event and future events are updated and posted on the AFIT website at: https://www.afit.edu/CE/index.cfm.

POCs:

Joseph Dimisa, AFIT (joseph.dimisa@us.af.mil)

Bethany Rowlett, CTR, Booz Allen Hamilton (Rowlett Bethany@bah.com)
Kurt Lee, AFCEC/CZPR (kurt.lee.3@us.af.mil)
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Restoration Technoloqy Transfer Webinar Series — eDASH Archive

5 min Welcome and Administrative Business

Main Presentation — Hydrogeologic Conceptual Site Models (CSM): The

45 Foundation of Remediation Decisions

10 min  Questions and Answers

5 min  Final Thoughts
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Overview

iy
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m Fundamentals and benefits of a high quality hydrogeologic CSM
for sites regardless of complexity

m Scoping to support high quality CSM
m Evolution of the CSM —what am | looking for?

m Case Studies of fundamentals application and evolution of CSM
throughout investigation phase
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Hydrogeologic CSM to Support
Fate and Transport
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All Remediation Phases Rely on
Strong CSM Foundation ™=

Target Remediation
Interpret Contamination and Trust the
Refine CSM Decision
Evolve Target Investigation i
the CSM g g | Making
Develop Shallow Groundwater Map Build the
foundation
Develop Geologic Cross Section (WP stage)
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Why ESS is Foundational to Predicting

Migration Pathways ™"

Sand and Clay
Monitoring Well Sand and Clay
Monitoring Well
1 Clay
W 2 Clay
S Sand
—_ Sand
~—+ Clay
Clay

Sand and Clay
Monitoring Well

3 Clay
Sand

Clay

* What do these rocks represent?

effective remedial strategies.

How are you sure these sands are continuous between the wells?
Minimal predictive ability = more money and time to develop

1,000 ft

Drinking Water Well
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Why ESS is Foundational to Predicting #}®
Migration Pathways ™

Sand and Clay
Monitoring Well
Sand and Clay Drinking Water Well
Monitoring Well
Sand and Clay
Monitoring Well
1-Clay
w 2 Clay
O Sand
—_ Sand g.Clay
—+ Clay
Ciay Sand
Clay

* What do these rocks represent?

» How are you sure these sands are continuous between the wells?

» Minimal predictive ability = more money and time to develop
effective remedial strategies.

1,000 ft
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Why ESS is Foundational to Predicting h
Migration Pathways ™

Sand and Clay
Monitoring Well

_~5and and Clay ‘ :
v Monitaring Well _Sand and Clay

- il o [\
“Monitofingwell - g et a -4 iy
S ERGANE J Drinking YVatlel g
i = o BN N e b e

1,000 ft
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Why ESS is Foundational to Predicting
Migration Pathways %~

Point bars

Migration of

_ > meander

Sand and Clay 7
Maonitoring Well

Sand and Clay

' ™ Monitoring Well _Sand and Clay -
Pve] i “Monitofingwell .

1,000 ft
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Best Practice: Develop/Maintain 4

g™ Comprehensive Well Inventory ™%~

well Cross _ _ g&?fl;r;z (-ngsir?gf; Depth Top of | Top of | Bottom of | Bottom of | Depth to Groundwater
N ; Easting | Northing : . Screen | Screen Screen Screen Water Elevation Notes
Identification | Section Elevation | Elevation (ft bgs) (ft bgs) | (it amsl)| (it bgs) (ftamsl) | (it btoc) (ft amsl)
(ftamsl) | (ft amsl)
4533-MW1 2307263.55| 580879.88 | 75.3203964 75.09 14 4 71.09 13.7 61.39 NM NM Abandoned
4533-MW2 2307302.04| 580873.46 | 76.4674988 75.5 14 4 71.5 13.7 61.8 NM NM not found
4533-MW3 2307293.28| 580900.92 | 76.4674988 76.12 14 4 72.12 13.7 62.42 NM NM Abandoned
64MW-1S 2311996.11| 583855.6 | 99.0450974 97.49 15 10 87.49 15 82.49 NM NM not found
64MW-3 2312051.07| 583887.86 | 98.1456985 98.78 15 10 88.78 15 83.78 NM NM not found
64MW-4 2311930.47| 583843.89 | 97.8289032 98.22 15 10 88.22 15 83.22 NM NM Abandoned
64MW-5 2311945.22| 583944.41 | 95.4756012 95.13 15 10 85.13 15 80.13 NM NM not found
64MW-6 2311898.2 | 583920.45 | 96.2555008 97.97 15 10 87.97 15 82.97 NM NM Abandoned
86I1W-1 2308402.06| 587204.27 |103.3649979 104.75 25 20 84.75 24.75 80 20.03 84.72
86I1W-2 2308407.62| 587194.29 |103.3649979 104.87 25 20 84.87 24.75 80.12 19.45 85.42
86IW-3 2308419.94| 587193.81 |103.0930023| 104.75 25 20 84.75 24.75 80 19.5 85.25
86MW-4S 2308389.66| 587308.29 |102.8769989 102.57 25 20 82.57 25 77.57 NM NM not found
86MW-5S 2308343.19| 587242.92 |103.8570023 | 103.85 25 20 83.85 25 78.85 19.48 84.37
86MW-6 2308378.61| 587134.76 |104.1149979| 103.87 25 20 83.87 25 78.87 18.75 85.12
86MW-7 2308480.68| 587242.54 |104.1429977 104.02 25 20 84.02 25 79.02 NM NM not found
86MW-8 2308412.15| 587201.35 |103.3649979| 105.09 25 20 85.09 25 80.09 19.98 85.11
86TW-1 2308444.33| 587251.03 |102.5149994 102.75 25 20 82.75 24.75 78 NM NM not found
86TW-2 2308404.11| 587258.52 |101.3669968 102.75 25 20 82.75 24.75 78 NM NM not found
AOC32-TW1 2303566.54| 580876.04 | 70.7018967 72.57 15 5 67.57 14.45 58.12 NM NM not found
AOC32-TW2 2303576.25| 580778.99 | 71.5675964 73.86 19 9 64.86 18.45 55.41 NM NM not found
AOC32-T\\ 22NN 70 BEQN7NA A 72 2ANNAQ7 7N 2/ 20 n RA 21 10 AR BA 70 NINA NINA not found
oCEof Abandoned Locations can be relevant e ound

Easily integrates into GIS and 3D programs to visualize
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Sequence Stratigraphy: Understanding
Geology Within the Context of Deposition “**

., Evaporitic Range of depositional environments

Tidal where ESS is applicable.
/ Shely Note: Carbonate environments are
N /‘;;;:‘;'513"‘3' outside of the scope of this training.
S /'S‘GDEB" Samuels and Sadeque, 2021

_—Abyssal

—

Karstic
L | Y
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&
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ESS Considers Regional Setting in the
Context of Modern Analogs

WHY THIS IS IMPORTANT

= Pathways may change across the
site if geology includes multiple
depositional systems.

\ = Pathways are more predictable
A Cole because all deposits have
008 ¢ geometry, orientation, and extent

Mouth bar ¢ Shoreface

elements . _. elements
“Tl:d-al chanfel
~~ elements.

Di‘stributéry channel element pE : .:_mwGOO‘g[e * Site Location
'. N Ses s 18
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G ESS is Not Guesswork: Depositional Systems fp
s 2l have known Geometries and Trends *

Meandering Channel System
100.00 Floodplain
_: « Lopold & Wolman (CDST=.55) AJ channel Plug
I ot
g I = Leopold & Wolman (CDST=1) g T | | —— 0 9} . oy T T T T T T T T
- L2 1, o5 )
g 10w ik = Upper Point Bar
E e w
]
E SETTT T T 000 | | S G | @ @ 2 29Y| 9T S A e e e = = = = = =
o
S .
2 d
c x
©
0 -
Lower Point Bar
0.10
100 10.00 100.00 1000.00 10000.00
{Channel De pth derived from CW=6.8"CD*1.54) )
{Sst Thickness derived from CDST) ) Fig.
Meander-Belt Width (m)

Width/Thickness ratios of ancient and modern Channel Lag

fluvial environment (Fielding and Crane, 1987).

Relationship of measured length/width of modern fluvial system to
estimated vertical thickness of sediments.

Measured width/thickness ratios of modern analog can enhance correlation between boreholes.
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Depositional Facies Models  #4
Make Sense out of the Subsurface ™

c spl Oxbow Lak peeen
revasse a : :
N play A OW. kake Sedimentary Structures Lithology
Deposits-II Deposits Hig
Legend «— — Massive with pebbles Root marks R M Coarse sand
11 10 9 I:IMassive ElMudclasts ; Fine to medium sand
Coarse [ Fineto Siltand clay W Coal g [EEE] Cross-beds £ Very fine to fine sand
" [7) . @
sand medium sand E % £ Parallel lamination S| M siltand clay
S o
LEJ £ Ripple cross-lamination = I Coal/Peat
Low

Crevasse  Median Crevasse
Mouthbar  Channel

. . . Crevasse Splay Deposits-| Levee deposits Point Bar Deposits
Depositional environments provide a 8 7 6 5 4 3 2 1
predictable geologic framework for = e :
better understanding spatial < 3
relationship between boreholes. . _ _ _

revasse Istal Lrevasse edian Crevasse Proximal Crevasse Distal Median Proximal
Mouthbar Channel Channel Channel Pointbar  Pointbar Pointbar
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Geologic Data Inputs to Support ESS:
Consider in Project Scope ™

Downhole geophysical log

Borehole information HPT/CPT log (gamma/resistivity)
= E i M éﬁr‘. | F ;l —¢_ |
=R |
HoE DM 1 £ |
_g | L : = j\\
= 1 &L
il v 2|
=L Eame
o s : '}Z_
Lo 1| 18 =
; . Paleosols? ’]zc—_-%:_ q ii:
e | =
i Tl’lls-.
Grain-size, Composition %, Response Indicative  Lithology, grain-size, porosity
Change in lithology of sand, clay, flow « Can be available from USGS

Z0ones » Unbiased lithologic record

» Best for ESS interpretation
» Highest value on deeper borings
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ESS Methodology: Conversion of Logsto  ©4\
Graphical Grain-Size Logs (GSLs) ™&*

Sheet 1 of 1

Project: X Boring:X
Project Location: XX

D(?.ﬁ)th| Material Description

0

-5

-10

-15

-25

-20 -

Coarse sand with gravel
(SP & GC)

Silt, high plasticity (MH)

Fine sand (SM)

Fat Clay (CH)

Medium sand, well-
graded (SW)

Fat clay (CH)

Fine sand (SM)

Coarse sand with
pebble lag (SP & GC)

Clay, with high organic
content (OH)

Medium sand, poorly
graded (SP)

Lean Clay (CL)

Medium sand (SW)

Lean Clay (CL)

Increase in

Grain Size
[———4

B SP&GC

£ SP, SM & SW
MH

H CH

H OH

1/

Width of the box represents grain size (wider the box, coarser the
sediments)
Color of the box represents composition (soil type based on BS5930)

\ Fining-up grain size

/ Coarsening-up grain size

Note: Example based on US classification scheme, but any scheme (such as UK BS5930) can be used.

UNCLASSIFIED
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@] ESS Methodology: Associate Vertical Grain-
positional Environment

:‘\"’IR Y i “‘%,Q:
FOI{GE" -

Size Trends to De

) S
oy, g\‘Gﬁ“‘“\

A) Coastal Environment

GRor EC (— CPT GRor EC (— CPT

GROTEC e CPT

C) Alluvial Fan Environment

Barrier Bars/ Tidal Channel Bar

Beach Ridges

Delta Mouth Bar
& Prodelta

B) Fluvial Environment
GROrEC e GPT

TOSIONES

Tidal Mouth Bar

GRor EC FCF‘T GROrEC €= CPT

GR OF EC = CPT

GROTEC = CPT || GROFEC g CPT

3

GROTEC ggmmm GPT

0

Fan Delta Mouth
Bar & Prodelta

D) Glacial Environment

Distal Fan (point
bar & overbank)

Proximal Alluvial
Fan (debris flow)

Middle Fan
(braided bar/sheet
flow deposits)

GRorec €= cpr

GR or Ec(— CPT GRoOrEC === CPT

Point Bar & Braided Bar & Crevasse Splay, Levee & = .
Overbank Overbank Overbank Till (sandy diamicton) Till (clayey diamicton) Glacial Outwash
Sedimentary Structures Lithology & Permeability | GR: Gamma Log
: . High ¢ ; EC: Electric
M.asswe - C_on.glomerahc s § gogrras‘?elsand Conductivity
[~] Ripple cross-lamination Lithic fragments | = | & Fine o coarsa| ©TP- ggggtrcmeter From Sadeque and Samuels, 2023
@
inati o = sand L . N
[E5] Pianar lamination [2-] Mudclasts E 1 Sit fo fine Test The Application of Sequence Stratigraphy to the Investigation
Cross-bed (gravelly) [<] Mud drapes &| K ™ sand €& Directionof | and Remediation of LNAPL-Contaminated Sites | SpringerLink
Cross-bed .9 o
Low .Clay to silt increasing
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\.\‘y *’ 1‘ .‘ | :
;. = :

‘R I'TO_I{GE e

*Boring depth
Log quality and
detall

*Depositional
orientation

*Orientation relative
to groundwater flow

*Target areas (e.g.,
sites and boundaries)

e|ntersection with
surface water

UNCLASSIFIED
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Case Study Example: Vertical Exaggeration .
for Depositional Scales ™

Surface Water Cross-Section B-B'
Divide

Lower Atoka Middle Atoka
B(S) South-East B'(N)
Surface Water
Divide
l 3 Apron and Base Infrastructure ARKANSAS
0] Thru Hangar Base Boundary 380
] i Fhie Building 222 l L
80 Seal';:%g:[n Alraéull ‘Wash Rack
- uilding 228 380
Cross Seation £ Conceptual bed dipping ~45° north
Cross Section A-A" with 70x exaggeration
70| 370
alipgee Motce Water Ot
360 360
350 380
] VERTICAL EXAGGERATION
= ™ HORIZONTAL SCALE
L] Fighine o € VERTICAL SCALE
i ]
i Dranages  pranages HS both scales

- V.EE. = VS have to be in the
same units

e HS =1"=12,000" =1,000'
il VS =1" = 200’

|- 260 HS '
_ VE. = 1 000
Lere VS 200

310+

280

270~

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6,000 6500 7.000 7.500 8000 8500 0000 9,500
Distance (fael)
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Case Study Example: ESS is Better at
Predicting Pathways

D (NW) . Cross-Section D-D’ D' (SE)

I il
05-4

Lithofacies & Depositional Emaronmants
Artificial Fill - sands and gravels

Channel Fill - sands and gravels

Elevation (meters amsl)

-
= Splay - fine sand wi some grave!
rrer————— 3 _ _ :
I  waoE GrROUND e E Medial Fan (Overbank)- sandy silts and silts
L | SANDYSLT g Distal Fan (Overbank)- sandy silts, silts, and clays
B s Tvow Modem Alluvial Floodglain (Overbank) - silts and
clays

[  RepoisH sanD Facies Regime Contact (Medial Fan,
I swrysano Distal Fan, Alluvial Terace)

COARSE SAND AND ﬁn
— GRaveL wim coseLes ! ‘ ‘ , . 2

WD 20 . 30 a0 ‘\, TTrTT q‘u‘ TT Iz\ﬂl TTT :\n\ TT I4|ul TT \!\a\ TT \!\ul TT I7\n\ T T !\ﬂl TT IQLI TT \"\m
- GRAVEL Distance (meters)

Lithostratigraphic Interpretation ESS Interpretation
* Fine vs coarse-grained deposits o lllustrates permeability

not visualized - Shows vertically and laterally connected
* Migration pathways not clear channel deposits (pathways)
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Lithostratigraphic Interpretation

UNCLASSIFIED

Relatively homogenous
Does not consider deposit geometry
Shows higher transmissivity of deeper deposits

Minimizes fine grained units that may dictate migration
and flow

5 i
) l
-hﬂ |[_L|E-__I — i
“l_-,,--nr..-lt——'" --—

|n-._...-. |r£-“

L-—||[
1| I <
= mligs Down-dip

Migration

Vertical
Connectivity

ESS Interpretation

* lllustrates more heterogeneity between shallow and
deeper deposits

* lllustrates geometry of coarse grained deposits (pathways)
» Shows relatively higher transmissivity of deeper deposits

» Shows dip of sediments that may facilitate downward
migration

Your Success is Our Mission!



Benefits of ESS: Considers How .
Flow Can Chan e with Geolo g

Before ESS
::-P'm T ESS cross sections help us
" T understand where the

-1 transport my be occurring
1| between data points.
After ESS Braided Channel channels cutting c

system during into strandplain Wave-dominated Eoet
highstand strand-plain

\ deposits

Same Data!

during sea-level
lowstand ~12-15
Ka

Your Success is Our Mission!
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Case Study Example:
ESS Solves CSM Mysteries ™=

Before ESS ¢ Lithostratigraphic Interpretation

= e | = Connects sand with sand and clay with
- g o s . e clay

| .| = Two regionally-extensive

= =5 . hydrostratigraphic layers (brown and
550 E;Biﬂ‘ : 50 gray)

g 20 Stifcay =] e g

{u . o 4

- b Clay 2

g = Rt

— Same Data! ==

After ESS Braided Channel _Channels cutti_ng : = c -
L, s system during into strandplain Wave-dominated Easly ESS |nterpreta‘[|on

highstand strand-plain

\ deposits e Clearly illustrates 3 hydrogeologically
TN S S distinct zones
S— e Better illustrates the need to
Lo e P characterize flow and transport

o o between data points.

&

1 Incised valley cut

= during sea-level

£ lowstand ~12-15

Ka
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Build a Hydrogeologic Foundation through
Publicly Available Resources ™=

P2 ';ﬁﬂh ji _,_‘ :
"~£, Bty MU '
- ¥ == ¢ Informs shallow groundwater

flow

e Can extract surface water
elevations to inform

= T i B oy " .
TP AR : gaining/losing streams
. Tk W

-
A

¥

Topographic digital elevation model
with Surface Water and Watersheds
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Build a Hydrogeologic Foundation through ~ #7¥
Publicly Available Resources ™&*

Verify:
 What aquifers are expected
 What depths they occupy

 Whether they are connected
to other aquifers

LAKE MICHIGAN

Aquifer Presence
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Build a Hydrogeologic Foundation through
Publicly Available Resources ™"

Braided river deposits fill e High Bedrock
the eiua. ey 1 — Areas may be No
\E_w;.\ ______iw . flow Boundaries

=
| e May be a confining unit
j  Incised paleovalleys may

dictate groundwater flow

e Can develop color flood
raster from contours for

|

: o visualization
S Remedy was implemented .
= at the downgradient end of —
ce the bedrock valley
nsii
Top of Bedrock
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Build a Hydrogeologic Foundation through %}

F

Publicly Available Resources ™

Informs:

« Areas where overburden may be
connected to bedrock

* Where confining units are
present separating aquifer zones

J ’ Q14587 B A el 2
L] — /E = 785287 | iyt P et f T

Bedroék Geologyﬂ é_nd-Confining Uhits
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Build a Hydrogeologic Foundation through
Publicly Available Resources

* May influence flow and
contaminant migration
direction locally or regionally

« Often screened across aquifer
zones

A

- b L. .. .

Pumping Wells

UNCLASSIFIED Your Success is Our Mission!
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Build a Hydrogeologic Foundation through  T4"
Publicly Available Resources ™%

Compare to flow interpreted
for site

o|f flow doesn’t match, need to
determine why

*Different aquifer zone?

*Regional map scale too
large to reflect local
variations

{ T

Regional Groundwater Maps

UNCLASSIFIED Your Success is Our Mission!



Build a Hydrogeologic Foundation through
Publicly Available Resources

PR NS\ PEA N Leoenc
TS R R |
R P ' O [ pe—— May inform amount of
= ot ﬁ* o | Low Terace Deposts - . .
SiD oI infiltration to
groundwater

8 * Less in fine grained
‘;,ﬁ s geology
« More in coarse
grained geology
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eé _8
i o512 )
& :
fg’ 9« Dlstal AIIuwaI Fan &
SR mﬁ
s~ - Medial Alluvial F , ................
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Legend i) istan e(mete
30 — Water Table (muitiple dates, 2020) Pf@ferentla era Potentlal Vertlcal mlgratlon

[ well Screened at Water Table
[ well Screened in Medial Fan Facies
-+ Hydrostratigraphic Units (AECOM, 2020)
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migration through
channels

Your Success is Our Mission!

through stacked channels

180 185 190 195 200 205 210

170 175

Use Sequence Stratigraphy to Classify Well Network by #4

Elevation (meters)




Q) Use Sequence Stratigraphy to Classify Well Network by rﬁy\
g Hydrostratigraphic Unit (HSU), not depth ~ *«f=
S VWalter lable In lerrace I—ac:|es|'1 VWalter lable In Distal Fan Facies

9 < n
n A o=
0 2 ®E None of the well
9%3’ = SW screens characterize Slight change in water Deep contamination is not NE
N % .1 3 thedistal fan unit table flow direction defined by well network -
= ROTE - 7 where facies changes -
5} g 828 C
S| o] pia BH . / -
1 g (3] o g UO-E w . ;B * 8 :N
; lc_s §§ :J/ J,' + | - ;oh % : é""'ﬂ 8 §¥ 3 / 2 5 it ;ﬁ
e[l ! iF I T A
Z 351 e R e i T ............................................................................................ -
‘_u‘-‘ § H E E i : // ﬁ Fs £
258, | / | -, 3
- i =N
B ol s i ) / Ey
B P el s e T T TR T T e e =
B E| . WA
= 1. J =t \\\\ _/ #

L L L L L L WL A S ALY DU P L T P L N I L
0 25 50 75 100 125 150 175 Long We” Scfeens ||m!|tt 275 300
Legend Distance (meters) \ useability for groundwater
— Water Table (multiple dates, 2020) ﬂOW and plumes and can
1 Well Screened at Water Table be CondUitS
—— ] Well Screened in Medial Fan Facies
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Best Practice: Develop/Maintain 4

g™ Comprehensive Well Inventory ™%~

well Cross _ _ g&?fl;r;z (-ngsir?gf; Depth Top of | Top of | Bottom of | Bottom of | Depth to Groundwater
N ; Easting | Northing : . Screen | Screen Screen Screen Water Elevation Notes
Identification | Section Elevation | Elevation (ft bgs) (ft bgs) | (it amsl)| (it bgs) (ftamsl) | (it btoc) (ft amsl)
(ftamsl) | (ft amsl)
4533-MW1 2307263.55| 580879.88 | 75.3203964 75.09 14 4 71.09 13.7 61.39 NM NM Abandoned
4533-MW2 2307302.04| 580873.46 | 76.4674988 75.5 14 4 71.5 13.7 61.8 NM NM not found
4533-MW3 2307293.28| 580900.92 | 76.4674988 76.12 14 4 72.12 13.7 62.42 NM NM Abandoned
64MW-1S 2311996.11| 583855.6 | 99.0450974 97.49 15 10 87.49 15 82.49 NM NM not found
64MW-3 2312051.07| 583887.86 | 98.1456985 98.78 15 10 88.78 15 83.78 NM NM not found
64MW-4 2311930.47| 583843.89 | 97.8289032 98.22 15 10 88.22 15 83.22 NM NM Abandoned
64MW-5 2311945.22| 583944.41 | 95.4756012 95.13 15 10 85.13 15 80.13 NM NM not found
64MW-6 2311898.2 | 583920.45 | 96.2555008 97.97 15 10 87.97 15 82.97 NM NM Abandoned
86I1W-1 2308402.06| 587204.27 |103.3649979 104.75 25 20 84.75 24.75 80 20.03 84.72
86I1W-2 2308407.62| 587194.29 |103.3649979 104.87 25 20 84.87 24.75 80.12 19.45 85.42
86IW-3 2308419.94| 587193.81 |103.0930023| 104.75 25 20 84.75 24.75 80 19.5 85.25
86MW-4S 2308389.66| 587308.29 |102.8769989 102.57 25 20 82.57 25 77.57 NM NM not found
86MW-5S 2308343.19| 587242.92 |103.8570023 | 103.85 25 20 83.85 25 78.85 19.48 84.37
86MW-6 2308378.61| 587134.76 |104.1149979| 103.87 25 20 83.87 25 78.87 18.75 85.12
86MW-7 2308480.68| 587242.54 |104.1429977 104.02 25 20 84.02 25 79.02 NM NM not found
86MW-8 2308412.15| 587201.35 |103.3649979| 105.09 25 20 85.09 25 80.09 19.98 85.11
86TW-1 2308444.33| 587251.03 |102.5149994 102.75 25 20 82.75 24.75 78 NM NM not found
86TW-2 2308404.11| 587258.52 |101.3669968 102.75 25 20 82.75 24.75 78 NM NM not found
AOC32-TW1 2303566.54| 580876.04 | 70.7018967 72.57 15 5 67.57 14.45 58.12 NM NM not found
AOC32-TW2 2303576.25| 580778.99 | 71.5675964 73.86 19 9 64.86 18.45 55.41 NM NM not found
AOC32-T\\ 22NN 70 BEQN7NA A 72 2ANNAQ7 7N 2/ 20 n RA 21 10 AR BA 70 NINA NINA not found
oCEof Abandoned Locations can be relevant e ound

Easily integrates into GIS and 3D programs to visualize
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Drawing a Shallow Groundwater Map . !
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Case Study: Develop Conceptual
Groundwater Map From Limited Data

.....
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Case Study: Develop Conceptual
Groundwater Map From imited Data
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Case Study: Develop Conceptual

Groundwater Map From Limited Data

May not have: i .
*Synoptic, Site-wide data ”

But you may have and consider:
* Regional aquifer data (USGS)
» Topography and watersheds

« Surface water data (extract
from digital elevation model or
USGS stream gauge)

 Historic groundwater elevation
data

* Legacy plumes
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Case Study: Confirm/Revise Concept
with New Data

i e N ST B - Before:
MWG2003 NN ‘ N T )
AT N RN Concept developed using topography

and surface water with less data (<20)

After:
Concept confirmed with more data (>50)
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Contaminant CSM Foundation:

Map the surface
water flow
pathways from
each PFAS site
using topography
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Contaminant CSM Foundation:
Storm Water Pathways ™=
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Contaminant CSM Foundation:
Groun_dwater_____P_athwa s =

oy E\ﬁ\m\@“

Map the groundwater
flow pathways from
each PFAS site using
groundwater maps for
each hydrogeologic 7
zone and legacy plumes //
4»

/f//

{'
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Holistic and Com

Contaminant CSM Foundation:
le e

te Visualization
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i’fm? @ ;ﬁ»“"\‘

L
Data use:

Filadslid 4”: . _' N :

‘‘‘‘‘ .‘ AP0 il SoSEn| « 60+ MIP/HPT/EC

logs

= ‘ : * Boring logs from

Chesapeake &i - = "- Water Division

Bay

* Chemical analysis
from groundwater
samples

Purpose: To better understand
and predict the contamination

plume’s flow-path at the site.

0. 637° lon -75.341860° ele]
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Explanation 2

%  Active Well
f_-j Installation Boundary 8 m
~ ~—— Approximate

S;’;Lér:i::alerlzlow | - HOW mUChCOntamlnant
TCE Plame (ol : mass Is bemg discharged
S o into the river”
— Plume migrating towards
the north?
Goals

-~ Refine an existing EVS
model to design a
targeted remedy.

Your Success is Our Mission!
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Case Study: ESS Evaluation

| % 4
%f-"ﬁ_a:«i”%‘*‘f“§

Valle Valle
< y > € Y >

—

Fluvial Channel
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0.50 miles

Horst &= P

< : 0.45 miles

i

Fan Delta Deposits (Coarse -fine sand with gravels)

Bay-head Delta Mouthbars (Medium-fine sand and silt) ﬁ Levee/Spiay (Very fine sand and silt

- Channel Bars (Coarse sand - silt) - Tidal Bars (Very fine sand, slit and clay)

- Overbank Fines (Slit and clay)
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Fan Delta Deposits (Coarse -fine sand with gravels) . Channel Bars (Coi

Bay-head Delta Mouthbars (Medium-fine sand and silf . LeveeiSplay (Ver
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Case Study: Redefined Plume
Shape and Extent ™=

Before After
Explanation
& Well Location

Ac—— & Transect

Fault
Wb Foot Walll

Hanging Wall
Plume

Flow Direction
TCE Plume (pa/L)

B 105
B S to 58

A’ e TN
Discontinued the need to install 2-3
additional monitoring wells to the North
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Case Study: Optimized Remedial Design |

’”’fimu E\‘G“m&

Original Discharge Window

| Refined Discharge Window
| S

Bl T RN

Original
Discharge
Window

The estimated discharge window was reduced by
approximately 50% (~1,500 ft) compared to original estimates. |
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CSMs: The Foundation of #p
Remediation Decisions ™~

Chapter 4 L)
The Application of Sequence

Stratigraphy to the Investigation

and Remediation

of LNAPL-Contaminated Sites

Junaid Sadeque and Ryan C. Sumuels

Abstract The heterogenous and complex nature of soil and groundwater systems
leads to significant technical challenges in remediating Light Non-Aqueous Phase
Liquid (LNAPL) con nd achieving cleanup goals within reasonable time
frames. Therefore, implementing a correlation approach that adequately addresses
subsurface heterogeneity between sampling locations is critical for effective manage-
remedial invest

L ’ ment of g minated sites. In traditonal LNAPL ations
astic environments, correlation has typically been conducted using “lithostratig-
L]

raphy’, which conncets like-lithologies without recognizing the heteroy
subsurface sedim s hetween borcholes, The resulting “lay

the subsurface isoften too simplistic and inadequate for developing offect
strategies. In contrast, the sequence stratigraphic approach (supported by facies anal
ysis) provides a more realistic subsurface correlation based on the predictable distri
bution of sediments in dilfereat depositional environments. The three-dimensional
framework derived from sequence stratigraphy can be used 1o map the
v between course- and fin
site duta set. Morcover, this framework can be integrated with
d chemical data to identify sediments with high- and low-fiuid

graincd units across multiple scules and
eXisting
site hydrologic ¢

The original version of this chapter has heen revised: The atithor's figures and text corrections
hiave: bocn updated. The comvction to this chapter can be found at
hups. org/10.1007/978-3.031-34447.3 19

Supplementary Informatian The online version contains supplementary material available at
hitps:Jidoi.ong/10,1007/78-3-031-34447.3 4

1. Sadeque (73) - R. C. Samucls
AECOM, Los Angeles, CA, USA
c-mail: Junaid Sadeque @ accom.com

R C. Sumuels
c-mail: Ryan Samucls @accom com

© The Authoris) 2024, corrected publication 2024 63
J. Garcia-Rincon o1 al. (eds.). Advances in the Charscterisation and Remediation

i Hydrocarbons, Environmental Contamination
bitpsclidoi.ong/10. 1007/978-3-031 -34447.3_4

of Sites Contaminated with Petr

Free publication on
Sequence Stratigraphy

UNCLASSIFIED Your Success is Our Mission!



Your Success is Our Mission/



	07_RestTechTransfer_July2026_ITPPkg
	07_July2026_TechTransf_News.pdf
	07_RestTechTransfer_July2026_ITPPkg
	Rem_Tech_CSM_Presentation_08Jul2026_v2
	03_RestTechTransfer_July_2026.pdf
	Webinar Structure
	Slide Number 3






