Real-Time Data Collection and
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Matthew Jefferson
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Technology Innovation

Uncertainty in History

“Doubt is not a pleasant condition, but
certainty is absurd.”

Voltaire,

(1694-1778)
Writer, philosopher, playwright & historian

“As we know, there are known knowns. There are things we know we
know. We also know there are known unknowns. That is to say we
know there are some things we do not know. But there are also
unknown unknowns, the ones we don't know we don't know.”

Donald Rumsfeld,

Feb. 12, 2002
U.S. Department of Defense
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What is Meant by “Real-Time?”

Real-time is within

a time frame that allows the
project team to react to the
information while

in the field

NEWMeA

What are Real-Time Measurement Technologies

¢ Direct sensing tools that provide
instantaneous data

4 Field-generated sample
collection/analysis technologies
that require various lengths of
time to produce end data

MIP Probe Schematic
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How is Data Collection Different?

¢ Provides a greater density of measurements
» Chemical
» Geological
» Hydrogeological
» Horizontally, vertically and temporally

4 Uses collaborative data sets
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How is Data Collection Different?

¢ Employs strict field QA/QC to maximize usefulness of
data and target confirmatory or collaborative sample

analysis where needed

¢ Often uses field-based action levels or response
factors with a margin of safety

4 Uses real-time data management and communication
strategies
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Real-Time Measurement Technologies

NEWMeA

Specific Use of Direct Sensing Technologies

Yechnology Matrices Data Provided

Geoohvecel survey techoglogies So, fill bedrock.  Scurces, patfways, macro-stratigraphy, and
« Teral field and Gradent Magnetometry buried obiscts
- Giavimatry ( Microgravimelry
- Setsmic Reflecton / Refracton
« Electncal Resstivity imaging (ER!)

Frequency Domaun Tesran Conductiedy
« Tene Domasin Metal Detection
- Ground Penetrating Radar (GPR)
- Direct Current (OC) Resistivity

Dowehcie pecobysical lasting Sol, NI, becrock Lithclogy. groundwater fiow, structure
« Natura! gamma ray pormeabity, porostty, and waler qualty
- Seif posental
- Resstroly
~ Induchon
- Porostypidensity
- Caliper
Meambrars Intecface Probe (MIF) and Sod Nl wobe: EC-based Ithalogy, volatile crganic compounds
electrcal conductivey (EC) probe (VOCs), hydiocarbons, and dense NON-3guecus
. phase lqud (DNAPL)
Neutron Gamma Montons Sol, waler, matar  Radation
surfaces
| Hydrauic conductiity profiers _ Soi. wete Hycrausc conductv iy, ithology
Cone penetrometer testing {CPT), hgh- Sol, water Lrhclogy, grouncwater flow

resolution peezocone

For addtional information conceming the technologies listed in this table, readers should refer 10 the resources
availatie on EPA's Hazardous Waste Clean-Up Information (CLUIN) Web site [y cisin
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Specific Use of Field-Generated Systems

Ll
Frods- J51F amslygen {acymenmg and Sol seSmerts,  Metuis
bench4op anakess modes) A5, materd
suttacers
Lasarinduced fuorescence (UF], UV Waces, aod, M Tomwl peoroiesm hporocarbons (TP potysycbo
methods (AT, UV Gep) AIematic Mydicarbons (PAM), petcleum 35 kgt ana
denas nos-eguecus chase heud (LNASL F DNAML)
Imemunoaseay (14} 1est hes Wator, S04 84 Serm-solatie Organis corpounds {SYOCs;
mieriel surfaces  potychiomated biphenyis (PCHS, PAMs pemtcxien
c. Log, ANG SOMNETaNs. SspRoshes, meTury
'] t» Watet ar Warter gumty  hagarsous vapor
Maobio b0y - Gefindee O3t Water, 508 5. SVOCK postcioen. PLER. Expiconss, Mmews,
Al Wt oYy
GC and GOMES — scrwaning dats_ WWate, scb VOCK SVOCs, pestcisen PCER ardd wepkouives
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SUMMA camimers Sofgam, mOor  VOGs, Unstaie SYOGCs
-l
Fasake dMusion sampers Watet, sofgas.  VOCs, SVOCs, and contaminant fus
Cpen-Path Foutier Tianafoes infared AR Wil sl VOUR (walsr] TPHa (3l and waler) YOO srrd ofie
(0P FTIR) Specyoscopy X gomes (ar)
ot e etmt Serd Hyeaube conductivty
Mermorans imertace Froos — ol wener VOCu petoieumn hysrocasoms, sod DNASY
photoonzaton detectr (FI0)
Harme joncation detector (FIDN
elachion capture detactor (E00
halogen speaite detectr (XS0)
Comwartonl drikng sachacioges Veatmr, wod. L Phrywcads men Sata, mutpe conwstumnts
bediock

—
Fot sdatone nicrmeton comcermng Be ectnooges baled n tha etk seecers shoud seber ko the
avalabie on weew SV 1 g -_cuTES
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What Does An XRF Measure?

¢ X-ray source irradiates — S §
sample ':—“ g, R » - A _|‘f ".'U §
okt N 4 ~y E

¢ Elements emit Y . |
characteristic x-rays in " pae |
response 3

4 Characteristic x-rays , 'h g
detected ; ot oy S "i

‘-"‘ y 8 St stibarconat 2

¢ Spectrum produced ‘W AR ::'m s
(frequency and energy 5
level of detect x-rays) . ke g

¢ Concentration present z
estimated based on 5

Flgure 12 The pofeciafe o NREF and o tignion! XEF detecaon amsigeomet

sample assumptions

Example XRF Spectra
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Bench-top XRF

NEWMeA

How is an XRF Typically Used?

4 Measurements on
prepared samples

¢ Measurements through
bagged samples (limited
preparation)

4 In situ measurements of
exposed surfaces

NEWM=A




3/17/2016

Which Elements Can An XRF Measure?

¢ Generally limited to elements with atomic number
>16

¢ Method 6200 lists 26 elements as potentially
measurable

¢ XRF not effective for lithium, beryllium, sodium,
magnesium, aluminum, silicon or phosphorus

¢ In practice, interference effects among elements can
make some elements “invisible” to the detector, or
impossible to accurately quantify

Collaborative Data Sets and
Multiple Lines of Evidence




Developing Collaborative Data Sets and Multiple Lines of
Evidence

¢ Collaborative data sets are powerful
¢ Multiple lines of evidence = “weight of evidence”

¢ One method provides information for when another is
required or beneficial

¢ Control multiple error sources

¢ Result: increased confidence in the CSM, better
decisions, better remedy implementation

SEPA NEWMSA .

Addressing Uncertainty and Matrix Heterogeneity

Collaborative Data Sets = Different Methods for Same Analyte, Suite, Physical
Property
Multiple Lines of Evidence = Integration of Independent Data Sets

4 The Missing Link 4

Collaborative data sets and high-resolution also
critical for geologic / hydrogeologic information.

* Not just analytical concepit.

* In many cases, geologic / hydrogeologic context
may be more critical for effective remedy design.

3/17/2016



Collaborative Data Example

Lead Niton vs. ICP
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Examples of Multiple Lines of Evidence

4 Relative hydraulic conductivity in subsurface
» CPT
» Electrical conductivity
» Hydraulic profiling
4 Vapor intrusion
» Soil contaminant concentrations
» Groundwater depth and contaminant concentrations
» Soil gas
» Sub-slab vapor concentrations
» In-home air concentrations
» Building construction details

\%‘E%. N EWMéA 20
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HRSC for Unconsolidated
Environments

Consider This Strategy For Following Site Conditions

¢ Contaminated groundwater in unconsolidated
environments

¢ Stratified layers of varying soil types
¢ Light and dense non-aqueous phase liquids

¢ Incomplete or generalized understanding of mass
storage and transport in the CSM

11



What Type of Investigation is HRSC ?

!
Subsurface investigation appropriate to the scale of heterogeneities
in the subsurface which control contaminant distribution, transport
and fate, and that provides degree of detail needed to understand:

|
l Exposure pathways

—{ Processes affecting fate of contaminants

. Contaminant mass distribution and flux by phase and by
media (mobile and immobile)

4{ How remedial measures will affect the problem

NEWMeA 2
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SOP for Groundwater Characterization — Transect-Based

Profiling Approach

@ Transect: Line of vertical
profiles oriented normal
to the direction of the
hydraulic gradient
(groundwater flow)

& Sample Interval: Vertical
dimension of the
sampled portion of the
aquifer

€ Sample Spacing: Vertical
distance between

samples

SEPA NEWM=A 24
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Vertical Profiles of Relative K and Discrete Contaminant
Concentrations with Spatial Correlation

Transect with Vertical PCE Conceedration (s/L)
Frafils Boeing Locations 10,000

Vertical Prafile Botin § 1000
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Provides Detailed Information for Application of Targeted
Technologies in Combination
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Case Example:
Wilcox Oil Superfund Site

Wilcox Oil Superfund Site
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{ ‘.‘ '\.

eyl Ry
A2 10 35N
g % (R

14



Wilcox Oil Superfund Site

NEWMeA

Wilcox Oil — Investigation Strategy

Bl NEWMEA
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Wilcox Oil — Areas of Investigation

TANK FARM

P Y-
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Wilcox Oil — Refinery Area
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Wilcox Oil — Use of Real-Time Tools

Wilcox Oil — 3D Visualization at Loraine

Wikzos Refinary Supwrfund Site i
Efal Comcplunl St Wodal - 2015
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Wilcox Oil Superfund Site
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S \C East TankFarm:

~75 acres

Wilcox
~30 acres
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Real Time Tools - Why Is It Important?

¢ Scaling
» Can be used on large or small sites
» Can be used across most cleanup programs

4 Collaborative Tools
» Multiple lines of evidence
» Similar to MNA or VI Guidance

4 High Resolution Site Characterization
» Unknown Heterogeneity
» Design & Construction

ZEPA NEWMSA

3/17/2016

19



3/17/2016

NEWMeA

<H
3

20



