












Low-Impact Geophysical Research near 
Richardton, North Dakota
In late 2021, the Energy & Environmental Research Center (EERC) began a new 3–5-year research project around the 
Red Trail Energy (RTE) site, east of Richardton, North Dakota. The purpose of the project is to explore a lower-cost, less 
invasive technique that could potentially replace the large-scale geophysical survey carried out near RTE in 2019.

Benefits to the Community
If the results are as anticipated, the primary benefit to landowners and communities near the site is that the new 
technique is much less invasive than the large-scale geophysical surveys sourced with vibroseis trucks. In addition, 
the technique is designed to enhance monitoring of the injected CO2 because the network of sensors is capable of 
continuously recording reflected vibrations, which can be collected and analyzed frequently, adding a new element to 
an already rigorous monitoring system.

Taking to the Skies
Drones were used early in the project to collect aerial images of land use to help establish possible sensor locations 
for the second phase of the project. All Federal Aviation Administration and state drone operation requirements were 
followed, some of which include obtaining permission to fly over private land, keeping visual contact (line of sight), yielding 
to manned aircraft, and not flying over people or moving vehicles. With landowner permission, the field crew accessed 
private lands on foot within the study area only as needed to maintain visual contact with the drone at all times.        

New Versus Old 
Rather than driving big vibroseis trucks 
through fields, this new system uses a 
stationary device called a surface orbital 
vibrator (SOV) that can be thought of as 
working similarly to an out-of-balance       
washing machine during the spin cycle. 
The vibrations travel deep into the earth 
from the SOV and are reflected back to 
the sensors on the surface. Geophysicists 
decipher these signals to learn about 
the subsurface rock layers and track the 
movement of CO2 in the subsurface. The 
research will test whether a small number 
of sensors installed across the area 
(known as a sparse geophysical survey) 
will be adequate to replace the dense 
network of sensors that accompanies the 
vibroseis trucks. Although the sensors will 
be removed after 3 years for this research 
project, the SOVs and network of sensors 
would remain in place throughout the 
operation in an actual deployment.
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The Red Trail Energy Carbon Capture and Storage (RTE CCS) Project is the first integrated 
CCS system in North Dakota. Ongoing research at the RTE CCS site is led by the Energy & 
Environmental Research Center at the University of North Dakota, with support from Red Trail 
Energy and the U.S. Department of Energy. Technical partners in this research include the 
Plains CO2 Reduction Partnership Initiative, the Research Institute of Innovative Technology for 
the Earth, and Class VI Solutions, Inc.

  For More Information Contact: 
EERC, eercinfo@undeerc.org, 701.777.5000

David Burns, CCS Regulatory and Compliance Manager, RTE, daveb@redtrailenergy.com, 701.974.3308
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One of four sets of 
SOVs installed near the 
RTE plant.

Autumn 2024 Update
Starting in November 2024, researchers will collect another 
round of data using the SOVs. With landowner permission, 
sensors that measure vibrations will be placed within the survey 
boundary after harvest and picked up in spring 2025 before 
fieldwork begins.

Learn more at https://undeerc.org/RedTrailEnergy/

Phase 1: Equipment Test 
The project began in November 2021 with a 2-week test that 
determined the setup of the longer Phase 2 activity. SOVs were 
installed and operated to test a small network of vibration sensors. 
Researchers used aerial drones to collect the land-use images that 
guided selection of sensor locations for Phase 2.

How the Research Will Be Conducted
The research is happening in two phases within the same 
8-square-mile area investigated as part of the March 2019
geophysical survey.

Example of a sensor 
in position at a 
similar geophysical 
survey.

Details for Landowners
Safety and courtesy are top priorities, and the field test is 
designed to minimize the disturbance to and impact on 
landowners. Project partner RTE will seek permission to place 
the sensors in unobtrusive locations that will not interfere 
with crop production. Field crews will access the sensors 
several times a year over the course of the 3–5-year project, 
using vehicles on established roadways and crossing land on 
foot to retrieve data and charge sensor batteries. If the SOV 
signals prove inadequate, research may investigate other 
vibrational sources and will contact any affected landowners 
separately for permissions related to that activity.
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Phase 2: Long-Term Data Collection 
The second phase of the project will last about 3 years. The project 
team will work with landowners to place sensors sparsely and 
in minimally disruptive locations throughout the study area to 
record the reflected vibration from daily/weekly SOV operation. 
Researchers will visit sensor locations throughout this phase at 
the rate determined during Phase 1 to retrieve data from sensors, 
charge batteries, and ensure they are still functioning. Sensors will 
be removed at the end of the study.  
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