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Disclaimer of Endorsement: Mention of or referral to commercial products or services, and/or links to non-EPA sites does not
imply official EPA endorsement of or responsibility for the opinions, ideas, data, or products presented at those locations, or
guarantee the validity of the information provided. Mention of commercial products/services on non-EPA websites is provided
solely as a pointer to information on topics related to environmental protection that may be useful to EPA staff and the public.



Poll Questions

1. How many sites do you manage? (a) 1-2, (b) 3-5, (c) 5-10, (d) >10
2. How many of your sites have used/are using geophysical surveys? (a) 1-2, (b) 3-5, (c) 5-10, (d) >10

3. Inyour opinion, over the last 10 years, have you seen geophysics being used (a) more, (b) less, or (c)
the same over time, (d) I’'m not sure

Now this set is only if you’ve used geophysics before on a site:
a. Atvyour sites did the geophysical surveys help? (a) Yes, (b) No, (c) NA

b. Which of the following objectives were geophysical surveys used for? [Multiple selection] (a)
CSM development, (b) plume mapping, (c) remediation monitoring, (d) other

c. If no, what was the main problem or impediment for success? [Multiple selection] (a) Survey did
not meet objectives because of data quality, resolution, or ability to see planned targets, (b) The
geophysical survey was effective but still did not help, or (c) Could not understand or interpret

the results, (d) NA
d. Would you use a geophysical survey again? (a) Yes, (b) No, (c) Maybe




Big Picture

Superfund Optimization Program
Need better

characterization!

Green Remediation Program

Data and Evidence Program
Our Toolkit:

* Boring log (single point, high cost,

et b s convert to well, invasive)

) Sp.Ot anon}a“es/targetsk * Borehole HRSC tools (single point,
CSM teatures: tanks, high resolution, continuous,

pipes, d.rum.s, Environmental Sequence Stratigraphy)
contamination (90/10) * Nuclear Magnetic Resonance (NMR),
* Lateral heterogeneity MIP/HPT, Geoprobe, etc
* Reconcile boring log data \ * Surface geophysics (not as high
* 100 years old, based on physics resolution as borehole, broad brush,
* Now with updated collection, continuous)
analytical, and visualization e GPR, EM, ERT, Seismic, etc.

methods!
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* Covered in “Residual Materials”

* “these materials formed by the partial B
chemical dissolution and physical SR
disintegration of bedrock” =77~ -

* Other geologic problems: fractured Tromsen. (K
bedrock, karst, saprolite, buried oe
channels .

* Geophysics surface tools (inc. water “*®=®
and airborne) help in places with party
bad lateral continuity o

————f
* Region 4 has used geophysics at e
~72% of their NPL sites g

Engng., Puerto Rico. 1971
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Ground

Penetrating
Radar (GPR)

* |tis electromagnetic waves on the
same frequency as landline
telephones

When it encounters another
material, it will reflect or travel at
a different velocity

Very good for detecting shallow
structures (<10 ft, utilities, USTs,
mine tunnels)

* Good at answering “where?” (not
”What”)

e Clay or reinforced concrete can
limit depth of investigation



GPR (cont.

e Typically GPR results do not
require a lot of processing

e Can see results real time

 New UAS based surveys
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Provisional data. USGS.
Ref: https://www.usgs.gov/media/images/ground-
penetrating-radar-gpr-data-shows-buried-channel




Electrical Resistivity (ERT/ERI)

* Send a current, reads the voltage, derives “resistivity” value (V=IR)
e Can power with car battery

* Good for distinguishing between materials (<100 ft, saturated zone vs free product,
voids, igneous vs sedimentary, microbial activity!)

* With borehole info, connects the dots
* Highly resistive soils can limit depth of investigation; susceptible to electrical noise
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Resistivity. in ohm-meters Unit electrode spacing 3.0 m

Ref: https://pubs.er.usgs.gov/publication/wri024041



Time-lapse Electrical
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Lapenna, V.; Perrone, A. Time-Lapse Electrical Resistivity Tomography (TL-ERT) for Landslide Monitoring:
Recent Advances and Future Directions. Appl. Sci. 2022, 12, 1425. https://doi.org/10.3390/app12031425 Previous webinar by Fred Day-Lewis: https://www.clu-in.org/conf/tio/GeophysicalMethods_102918/



ERT + Seismic

Seismic:
geophone

Resistivity: Metal stake
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* May see it 2 ways:

* Detect groundwater seeps
(gw-sw interaction)

e Locate faults

* Locate spills, buried
drums, tanks, metal
utilities, and metal
objects

* 1-100s meters depth

e Susceptible to electrical

i Induced Flux 4 agn_lit\oi
noise, metal fences, rebar £ )
 Surface map deliverable - ,.’.1&/ —
(O n next sl Ide) Helicopter towing a geophysical device as part of an (@:ﬁ? s‘:\! ——
electromagnetic and magnetic survey to collect TDEM data : ‘.‘ e

( U SG S) Moment\


https://www.usgs.gov/news/low-flying-helicopter-will-survey-northeast-wisconsin-geologic-study

How to deploy
Geophysics?

e Contractor/sub
For EPA RPMs:
* Regional Science Support

ORD (via Superfund Technical
Liaisons)

EPA’s Emergency Response Team

USGS (via Interagency
Agreements)

* Reach out to me
(Dunnington.lucila@epa.gov)!

U.S EPA Environmental Response Team
Scientific Engineering Response and Analytical Services | In
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Public Resources
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Remediation Technology Geophysical Methods

Guides
Characterization OverVieW

Technology Guides Geophysical methods measure physical properties of materials that can be used to infer E -
I Geophysical Methods |nfor.mat|<?n about the surface and subs‘urfz.ace ] th‘e Earth These.mml-mally invasive to & ' : = Learn about environmental geophysics and
non-invasive methods have been used in oil and mineral exploration since the early 1900s 7 v, R 4 y H ) R\ applications.

Overview and modified over the past several decades to support the characterization and / b /’
%

remediation of contaminated hazardous waste sites. Geophysical methods provide both . Ol T \ D o Zaid

* CLU-IN Geophysical Methods- case studies, comparative costs and capabilities: https://clu-

in.org/characterization/technologies/default2.focus/sec/Geophysical Methods/cat/Overview/

 EPA Environmental Geophysics- Selection tools, Technology overviews, scientific papers:

https://www.epa.gov/environmental-geophysics

e HRSC Selection tool- Simple to use screening for relevant tools: TBD


https://www.epa.gov/environmental-geophysics

