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Outline
 How ERT Works

= Columbia

River

Richland ...
_WA —

* Characterization and
monitoring examples

= Hanford Site / Columbia
River

= Moab UMTRA Site /
Colorado River
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Electrical Resistivity
Tomography

* Images electrical
conductivity of the
subsurface

= Porosity

= Saturation

» Pore fluid chemistry
= Grain size distribution
= Mineralogy

Medical Imaging Analog: Electrical Impedance Tomography

Data Collection Tomographic Image

Data Processing

(Inversion)

Courtesy Sarah (http://www.marquette.edu/mscs/facstaff-
Hamilton hamilton.shtml
Source: Hamilton et al., 2012.

Electrodes
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Combined thermistor, ERT, and Baseline ERT image shows
depth-discrete sampling tube paleochannel contact
installation
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Moab UMTRA Site
* Uranium production 1956-1984

* 16M tons of tailings, moved offsite
starting in 2009

« Legacy ammonia and uranium soil
and groundwater contamination |- P

» Currently developing Groundwater |-~
Compliance Action Plan (GCAP)

NOT TO SCALE

N:\MOA\999\0005\02\012\X00497\X0049700.DWG 10/30/03 2:36pm J50191
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Water-Borne
Investigations

Water quality sampling

Thermal infrared imaging
* Vertical temperature profiling

* Floating time domain
electromagnetic imaging
TDEM
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Inland Investigation:
Electrical Resistivity

Tomography (ERT)

 Static imaging

= Depth to brine

* Fresh water/brine interface
* Time lapse imaging

= Stage-driven river water
Intrusion

* Primary groundwater/river water
flow paths

Electrode Installation
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March 1, 2025, Low-Stage
Baseline Image Depth
Sections

* Generally lower conductivity to the north
(Moab wash) and east (Colorado River)

* Very high conductivity to the southwest
« Conductivity increases with depth

 Contrast at elevation 1183 meters is water
table interface

« Shallow low-conductivity spatial trend is
spatially correlated to high stage river
water intrusion patterns shown in
forthcoming slides
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Summary

* + Inland and underwater static
ERT imaging can provide valuable
hydrogeologic information

* + Time-lapse imaging can be
informative of active regions of
gw/sw exchange

» - Requires sufficient contrast in
fluid EC

* + Applicable at multiple scales
(10’s of cm to 100’s of meters).

* - Processing can be challenging

- Results are qualitative



~7

Pacific
Northwest




	Slide 1: Time-lapse 3D monitoring of dynamic groundwater/surface water interactions using Electrical Resistivity Tomography
	Slide 2: Acknowledgements
	Slide 3: Outline
	Slide 4: Electrical Resistivity Tomography
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12:  Moab UMTRA Site
	Slide 13: Water-Borne Investigations
	Slide 14: Inland Investigation: Electrical Resistivity Tomography (ERT)
	Slide 15: March 1, 2025, Low-Stage Baseline Image Depth Sections
	Slide 16: 2025 Time-Lapse  ERT Imaging
	Slide 17: Summary
	Slide 18

