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WHAT IS HRSC?

High-Resolution Site Characterization

For the purpose of this discussion, HRSC refers to
Intrusive environmental site-characterization tools.

These HRSC tools are designed to efficiently collect
real-time, site-specific physical & chemical
environmental data.

HRSC tools should not be considered a
repl acement f oFrchamattariztion t | o r

tools, methods & strategies.
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THE N BE INVESTIGATION TOOLBOXO

HRSC technologies
provide important,
data-specific tools
bolstering our site-
characterization toolbox.

HRSC tools should be

t e ame d traditionald n
site-characterization

tools to target the source-
area, monitoring locations,
sampling locations, etc.




WHY HRSC INTHE N S |OOLBOXO ?

1. Reinforce conceptual site model (CSM)
Dense-array of real-time data points
Minimize data-gaps

Confirm contaminant nature & extent
Assess contaminant-mass

Characterize site-specific soil-lithology &
hydrogeologic characteristics

Evaluate geologyl/lithology influencing mass-
transport & plume geometry

2. Focus remedial-strategy/remedial-design
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THREE HRSC TECHNOLOGIES

Laserinduced Fluorescence/Ultra-Violet Optical
Screening Tool® (LIF/JUVOST)

A Overburden high resolution NAPL screening tool

Hydraulic Profiling Tool (HPT)
A Overburden relative-permeability screening-tool

Electronic Conductivity (EC)
A Grain-size & lithology/stratigraphy screening tool
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LIF/UVOST

A The UVOST® system measures the
laser-induced fluorescence (LIF) of

PAHS In petroleum LNAPL @S it IS consuetvierwies

advanced via direct-push technology
(DPT)

A UVOST®responses are plotted in
real-time on a graph of UVOST® .

Optical

signal vs. depth Comparimre

A UVOST® signal units are a
percentage of a
(%RE)

A Target-Data: Detects petroleum
LNAPL in overburden material
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Schematic courtesy of Dakota Technologies
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HYDRAULIC PROFILING ToOOL (HPT)

Hydraulic Profiling Tool (HPT)

Evaluates the hydraulic behavior of unconsolidated materials
by injecting clean water into the subsurface at discrete intervals
to measure pressure differences (relative permeability) in
overburden stratigraphy.

Target Data

A Pore-pressure profile (relative permeability)

A Hydraulicconduct i vi t yes(niatonviaect i v
dissipation test

A Conceptualization of contaminant-flow based on
hydrogeology

*Often teamed with an electrical conductivity (EC) probe to interpret and
map the subsurface lithology.
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ELECTRONIC CONDUCTIVITY (EC)

Electronic Conductivity (EC)

. . . . Typical Electrical Conductivity Ranges
A Soil conductivity typically for Basic Soll Types

varies with grain size.

onensny||

A Finer grained soils (silts &
clays) tend to produce
higher EC signals than L ' - .
sands & gravels. " Blectrical Conductivity (mSim)

Sand

Decreasing Grain Size
>
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Target Data: Correlate EC response with grain-size,
lithology, stratigraphy, hydrogeologic properties &
plume-geometry
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CASE 11T PARKWAY SUNOCO

SALYERSVILLE, MAGOFFIN COUNTY, KENTUCKY

GEOLOGIC SETTING

AEastern Kentucky Coal Field Physiographic
Province

AThick, resistant sandstones separated by less
resistant shales and coal-seams, 3@
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CASE 1T PARKWAY SUNOCO

SITE SPECIFICS

A On-Site overburden composed primarily of fill
& spoil from local roadwork & coal mining

A Poorly sorted (fill, silty-clay, sandy-clay, sand,
gravel)

A Geoprobe® refusal typically ~26 ft bgs

A Water-table & LNAPL elevations range from
13 to 18 ft bgs (groundwater flow south-
southwest)
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CASE 1T PARKWAY SUNOCO
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CASE 1T PARKWAY SUNOCO
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UVOST & MEASURABLE LNAPL
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LNAPL: Mobile, Migrating & Residual

LNAPL saturation ual

LNAPL in Wells
Mobile AND Migrating

(LNAPL head exceeds
formation conditions)

LNAPL in Wells LNAPL saturation > residual
Mobile NOT Migrating

(LNAPL equilibrates with
formation conditions)

LNAPL NOT LNAPL sfaturatio‘n < residual

measurable in Wells i | |

( fhgangl i-zopes, ets.)m
-A.*\
l |SI B . Drawings courtesy of ITRC (Interstate Technology & Regulatory Council). 2009.
7 Evaluating LNAPL Remedial Technologies for Achieving Project Goals
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COMBINING UVOST, HPT & EC

HPT Flow Avg (mL/min)
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PROPOSED PATH FORWARD REMEDIATION STRATEGIES
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CASE 21T SAMMY® GROCERY

SONORA, HARDIN COUNTY, KENTUCKY

GEOLOGY
A Mississippian Plateau physiographic province

A Karstic bedrock (Saint Genevieve & St. Louis
limestone)

HRSC TOOLS
A UVOST

A HPT
A EC




CASE 21T SAMMY® GROCERY

SITE SPECIFICS

ABedrock > 60 ft bgs

ASilty-Clay & Terra Rossa (to ~10 ft bgs)
AHard/compact sand zones
AHeaving-sands and silt with clay-stringers

AHighly-variable water-table ranging from 8 to 18
ft bgs

AComingled plumes from multiple tank-pits
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CASE 21 SAMMY® GROCERY

MW # LNAPL Thickness {ft)

B Former DPE System 1 0.53
14 0.04

UST Pit
Removed

Plume Map by Southern Environmental Services

Note: All Structures and USTs have been
removed from the site.
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CASE 21 SAMMY® GROCERY

Measurable LNAPL present in

Callouts _DoeSlth (ft) Signal (%RE) 350 400 450 500 Rate (inis)
Wells T
200 { E<_J i
(LNAPL equilibrates with formation < |w . :.,,
I 5.0 .
ay e n [RE g
conditions) — 5 [l 7
o =4
LNAPL saturation > residual ° [ /
) — Z s H10.0 =
' eom— posm—— > % 2
— o T |4 E
== 2 | :
= = o — L
Q) | Background e
E E % 02 %5 ST — =
= 4
= | g 200 ? |
o S = f
= 150 = ‘f_{_
§ oo i 200—;5— -
< = L == -}
= 35 \\ —_— &3
] |138.4 %RE (s 49.7) | — " =
3 \ — s
LNAPL NOT F I - 5
=) ¢
2 ——
o) T "
- i i
measurable in Wells 3
— 0.0} =
< o
~ ] N 3 51
(hgangl i-z0es, ete)mear =
e 35 0] %
Ro
LNAPL saturation < residual 2 :
\ ; c -
2 F40.0 ; ; : -
_q 0 20 40 60 80 20
3 LIF-32 et e
8 , Site: Y Coord.(Lat-N) / System. | Final depth:
g Sammy's Market Unavailable / NA 34.03 ft
= Client / Job: X Coord.(Lng-E) / Fix: M. ignal:
~ E&ég;ll-é Séesnl ° Una?loaila(blrégl N)A > 238515"’%’7RaE @ 26.13 ft
FarGo, ND 701.237.4908 | Operator / Unit: Elevation: Date & Time:
WY PAKOTATERHNOLOBIER:0M | JLM / UVOST1015 Unavailable 2016-11-09 08:17 EST
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CASE 21 SAMMY® GROCERY
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SAMMY® GROCERY

3D Visualization of UVOST Signal (%RE}
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May 2017 Integrated Site Visualization (ISV)
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3-D LIF/UVOST visualization by Dakota Technologies



