Site Characterization & Real-Time Data Collection:
A Hands-On Workshop

High Resolution Site Characterization (HRSC)
Direct-Sensing Tools, 3-Dimensional Data
Visualization and Confirmation Sampling Tools

NEWMeA

NORTHEAST WASTE MANAGEMENT OFFICIALS ASSOCIATION




Why HRSC?




“qnow esuts GIMOTIVMS i
Buipuey saye Ajybnoioy)
auc\vuaoip Ay
“E_EEY

129)\\ "BAIE PAJE|USA [[3M

» Buylo ‘sanolb annjosjoid
Ul 10 sioopino Ajuo asn "sawny

ayieaiq 10u oq

unys ysep “uooejoid aoeyjehe
ucHnog PY

e e o HRSC uses direct-sensing technologies aimed at maximizing data density at
H |gh RESOI Utlo n Slte the lowest cost per%lata point,gto generate a high-resolution three- Y
dirPer:\slionaI \t/)olukmgtric im?]ge of cor&tgminant imp:cacts in reIationiship to
- - ithology, backed up with targeted discrete confirmation sampling.
Characterization
(H RSC) HRSC helps clients solve complex environmental
problems
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Key Takeaways!

HRSC can be used on any site:
. Dry Cleaner/Gas Station to Superfund Sites

Wells Can be Misleading!

. Wells are best for monitoring not delineation

Collecting representative confirmation soil
samples can be challenging

Failed Remediation??

. Often a result of under characterized heterogeneity

Direct-Sensing only slightly more
expensive day rate - upside savings on life
cycle costs!
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Direct-Sensing
Tools

Lithology Mapping Sensors

RT3
CEER: -

* Electrical Conductivity (EC)

e Hydraulic Profiling Tool
(HPT)
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Contaminant Mapping Sensors

e Optical Image Profiler (OIP)
 OIHPT-UV
* OIHPT-G
* OIHPT-UVR

 Membrane Interface Probe (MIP)
* MIHPT
* Heated Trunkline (HTL) MIP
* Low Level MIP (LL MIP)



Electrical Conductivity and Hydraulic
Profiling Tool (HPT)

EC logs are used to define
lithology based on bulk
grain size measurements.

The EC probe works by
sending a current through
the formation between
two probe contacts. This
current is measured along
with the voltage and the
conductivity is a ratio of
current to voltage times a
constant.

EC can be affected by soil
mineral content and pore
water chemistry (brines,
pH etc.)
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Electrical Conductivity and Hydraulic
Profiling Tool (HPT)

HPT is a downhole direct
sensing tool that provides
real-time profiles of soil
permeability.

HPT wuses a sensitive
downhole transducer to
measure the pressure
response of soil to the
injection of water.

Estimated Depth to Water
and Est. K values
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Electrical Conductivity and Hydraulic
Profiling Tool (HPT)

Determine soil lithology

|Identify injection intervals
for remediation

|dentify zones that vyield
water for groundwater
sample collection

* VOCs
e CVOCS
* PFAs

ldentify metals/ash layers
in historic fill
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OIP Technology

e Detects UV-induced fluorescence

of PAHSs UV LED
* 275nm UV (standard OIP) or 520 Sapphire .
nm (OIP-G) directed at soil through Window
sapphire window Visible LED
 Camera takes image of soil and OIP S— ; | Ec Dipole
. Excitation . yy Fluorescence . Visible Fluorescence -
interface analyzes for fluorescence Source =
|’! II i Diesel
|’ 1! Jet Fuel | :I", E
Average: 150-225’ per day = |'| 1} A\
o 0o\l J : IJ'a
Residual and Free Phase Only B ; \
Detection Limits well below / \
. . - _ ' Motor Oil
EPH/TPH criteria [ erosene .
- = Ben%s\ife_:x:ﬁ_ e
Wavelength (r:or:) -

WWW.S2C2.US



FLUOR [275GP01] (%)

120 O 50 100
1 | 1 1 1

UV - 17.05 ft

OIP Technology -

* OiHPT-UV detects gasoline,
diesel, jet fuel, motor, hydraulic w1870
and cutting oil. 53

* OiHPT-G detects Creosote, Coal g_'AF_—:

Tars, Heavy Crude Oils, and
Bunker Fuels. f

UV - 22.35 ft

 OiHPT-UV R (Beta) Better
Resolution for Kerosene, Jet Fuel
and BTEX compounds

] i ] ] ] 1
120 O 50 100

Corr. HPT Press. (psi)
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Depth (ft)

Optical Image Profiler with Hydraulic Profiling Tool (OiHPT) Log

EC (mS/m) HPT Press. Max (psi) FLUOR [275GPO1] (%)
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Probe Options:

Membrane Interface Probe with Hydraulic

MiHPT

Heated Trunkline (HTL)

MIP

Low Level MIP (LL MIP) .

e K Dipole

G

profiling Tool (MiHPT)

Data Generated:
e EC
e HPT
* FID
 PID
XSD
 EstK.

20 Readings per foot
A~

, | foot boring!

@M Average 135-150’ per day

\-\ 7200 Data Points per 60

HPT Sareen on

Back of Probe

#’L v
»
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Membrane Interface Probe with Hydraulic profiling Tool (MiHPT)
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MIP Compounds of
Concern

Logs relative concentratlo? of VOCs with depth in
SOi

CVOCs
e MIiHPT

BTEXM'HPT(D' ed Ph V) Detection limits:
¢ Mi Issolved Phase only Product to <100ppb
* Heated Trunkline (No HPT) i

Chlorobenzene/Chlorotoluene
* Heated Trunkline (No HPT)

_/

Others — Dependent on Boiling Point, Vapor
Pressure and other chemical propertles

e Detectable Compounds by MIP.xIsx
(eeoprobe.com)

e Ask Us
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Direct-Push
Confirmation
Sampling

* Soil Sampling
e MC5

e 2.25” Dual Tube
e 3.25” Dual Tube

 Groundwater Sampling
* SP16/19/22
 Temp Wells
* Pre-Packed Monitoring Wells
* PFAS

Critical that any sample
collected represents
the interval sampled!
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3-Dimensional Data
Visualization and

Analysis (3DVA)

 Complex Geologic Modeling: Bedrock,
overburden, environmental sequence
stratigraphy (Depositional Based
Modeling)

e HRSC Data Evaluation and CSM
Development

* Groundwater and Soil Analytical Data
Evaluation and 3D CSM Development

* Volumetric Analysis and Mass
Calculations

* Groundwater Plume Trend Analysis

* Database Management - EnviroData
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Conceptual Site

Model SOCo
D eve | ®) p me nt HRSC Specialists

everage Existing Data Investments and
migrate them into a 3D CSM

&
= Parameter [EPA MCL] UPL*+ | 032000 [Q42000] 01 2001 022001 ] 03 2001 | Q42001 | 012002 ] 02 2002[ 03 2002 ] 042002 ] 01 2003] 02 2003 03 2003[ 01 2004] 03 2004
3 cis-1,2-Di 70 NA 05U
< Vinyl Chloride E) NA 05U
1,1 Di 7 NA 037
trans-1,2-Di 100 NA osu
11D 810° NA 05U
Chioroform 80 NA 05U
1,11 200 NA 05U
12D NA 050
5 NA 05U
30 NA 0su
5 NA 05U
Freon 113 NA NA 05U
Jei-12Di 70 NA 037 16 097 0.6 0.7 09 05U | 05U | 050
[Vinyl Chioride 2 NA 05U 05T 05U 05U 05U 05U 05U | 05U | 05U
1,1-Dic 7 NA 047 0.5 03] 027J 02]J 03J osu osu osu
trans 1.2 Di 100 NA 05U 05U 05U 05U 05U 05U 05U | 05U | 05U
| | ol 1,1-Di 810+ NA 05U 05U 05U 05U 05U 05U 05U | 05U | 05U
E I Bl Chloroform 50 NA 05U 027 02] [XE] [XE] 02 05U | 05U | 05U
z(8 T cam H CORFENTS 1,11 200 NA 05U 0271 05U 05U 05U 05U 05U | 05U | 05U
F1M B 13 . ! 1,2-Di 5 NA osu 0sU osu osu 0su 05U osu osu osu
HECEELET 2GRN iTos 8% motet (A ot neg 3 343 11 9.4 49 35 4.1 56 o0su 05U 01y
il= e Laninge 068 o1 b & S5 in x.-.'uu‘w 80 NA 05U 05U 05T 05U 05U 05U 05U | 05U | 05U
5| e —m® l. Tetrachloroethene 3 201 T 3 14 13 13 19 0.5 01] 05U
- e ety Freon 113 NA NA 08 NR NR 28 NR 51 02U | NR | 05U
iln o™ L Lol foomane e et s i 2. N T 057 050 05T i
13 e [ i ket [ (7 faatar oax un 36 1e. epen vere. traceures 1650181 [Vinyl Chioride 2 NA 05U 05U 05U 05U 05U
H2 e = 1| 178 jmcnie 0522, apmarently seoa intergrn. porosity 1,1 Di 7 NA [X¥] 05U 05U 05U 05U
i} b P L | e trans-1,2-D 100 NA 05U 05U 050 05U 05U
1,1-Di 810* NA 0su osu 0su osu osu
o " Chloroform 80 NA 05U 05U 05U 05U 05U
27 | 10 [Sandrione [ 1 oS e e ey " ST LLL 200 NA 05U 05U osu 05U 05U
= L b | " ' 12-Di S NA 05U 05U 05U 05U 05U
=14 el i 5 NA 013 05U 05U 05T 05T
by fprfrot 80 NA 05U 05U 0su 05U 05U
Eh"rmaany Lonare ciumta, 1.1 42, onmy, wme 85, verv poveiy 5 NA 05U 05U 05U 05U 05U
o fmmet ot e 6 it 0 B 7S N Y o R R D
orlas 70 438 08 osu 53 14 11 05U 51 06 13
T S L b H 2 NA 050 05U 250 05U 05U 05U 05U | 05U | 05U
= [ s 0S8 L e uoter for 2+, Blochcoms staiiond frac. 7 161 12 osu 28 18 22 05U 16 18 07
. 100 NA 050 05U 250 050 05U 05U 05U | 05U | 05U
N i 810+ NA 027 0suU 25U 027 047 05U 03] 06 013
i ! 30 NA 02] osu 25U 02] 01J o0su 02) 03] 01y
) Erre 200 NA 057 05U 073 09 L1 05U 12 1 057
o [Sardstens bt il ol bl ":4‘:;“::‘:' s NA 05U 05U 251 05U 05U 05U 05U | 05U | 05U
f § . * 5 23 2 06 20 4 35 26 2 17 13
\ 80 NA 05U 05T 25U 05U 05U 05U 05U | 05U | 05U
g - ! Tetrachloroethene 5 19.8 28 osu 18] 18 09 osu 16 16 11
10 [iren toun 210 he wrtec cazurn ot g6’ rate 3.5 f1/mb i [Freon 113 NA NA 28 NR NR 19 NR 047 21 NR 20
e et [ Fiioe w cateie it e 5. v, froc
i |5 50 [T0°72". Lont wmter mt sppran. 837, Jotarb. fim 29
16 [anrene Toa-saoas 1,75 foct of lazt run. S 06 84
1a beds. Copwras, 7o)
[Fomeens  Remarere
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HRSC Investigation S Q C Q
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