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Abstract

Enhanced silicate weathering (ESW) in agricultural lands is a widely applicable
natural climate solution that has potential to sequester significant amounts of
atmospheric carbon dioxide (CO,) over decadal time scales. ESW applies crushed
silicate rock to soils in order to increase inorganic carbon sequestration. Silicate
rocks are likely to improve soil and crop health and can be applied using pre-
existing liming equipment. Model estimates are generally optimistic for the
scalable potential of ESW. However, in order for ESW to become adopted more
broadly, there is an essential need for more field trials demonstrating carbon
sequestration and agricultural co-benefits.

This project describes a new ESW field trial conducted in Northfield, Minnesota.
Our study is situated on a 20 acre agricultural field on the campus of Carleton
College with well-drained silty loam soil overlying sandstone bedrock currently
farmed under a corn-soybean rotation with strip-tillage. Baseline soil sampling
was conducted in June 2021, and the first 10 tn ac™! application of basaltic rock
dust to 6 half acre test plots occurred after harvest in November 2021. Here, we
present results of rock dust characterization, baseline soil properties, and our
approach to constraining carbon sequestration. Soil bulk density, pH, cation-
exchange capacity, elemental composition, organic matter, and carbonate mineral
content are all evaluated for baseline properties and used to assess impacts of
rock dust on soil. The rate of carbon sequestration due to ESW will be quantified
through measurements of bicarbonate in soil waters sampled with lysimeters and
soil calcium carbonate content. In addition, we will monitor aqueous cations in
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Kate Lajtha, Oregon State University, Corvallis, OR, United States and Ronald Amundson,
University of California Berkeley, Berkeley, CA, United States
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Greenhouse constraints on the inorganic carbon sequestration
potential of enhanced silicate weathering in agriculture

Jahmaine Renzo Yambing’, Ella Milliken’, Fiona Ansteyz, Demetrius C Blackmon -
Jimenez', Sophie Grace Naylor®, Sarah Cameron Leibovitz? and Daniel Maxbauer?,
(1)Carleton College, Geology, Northfield, MN, United States, (2)Amherst College,
Geology, Amherst, MA, United States, (3)Colgate University, Geology, Hamilton, NY,
United States, (4)Carleton College, Geology, Northfield, United States

Soil Carbon Sequestration from Enhanced Weathering During a
Historic Drought Year

Iris Holzer", Mallika Arudi Nocco?, Nina Bingham’, Heath Goertzen® and Benjamin Z
Houlton?, (1)University of California, Davis, Department of Land, Air and Water
Resources, Davis, CA, United States, (2)University of California Davis, Department of
Land, Air and Water Resources, Davis, CA, United States, (3)University of California,
Davis, John Muir Institute of the Environment, Davis, CA, United States, (4)Cornell

file:///Users/cdavidso/Zotero/storage/QMLPWDFS/902039 .html

3/4


https://agu.confex.com/agu/fm21/meetingapp.cgi/Person/1112982
https://agu.confex.com/agu/fm21/meetingapp.cgi/Person/1113010
https://agu.confex.com/agu/fm21/meetingapp.cgi/Person/160347
https://agu.confex.com/agu/fm21/meetingapp.cgi/Session/125470
https://agu.confex.com/agu/fm21/meetingapp.cgi/Program/3040
https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/870698
https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/967937
https://agu.confex.com/agu/fm21/gateway.cgi
https://agu.confex.com/agu/fm21/meetingapp.cgi/ModuleMeetingInfo/Help
https://agu.confex.com/agu/fm21/meetingapp.cgi/Search/0
https://agu.confex.com/agu/fm21/meetingapp.cgi/Search/0

8/9/22,9:53 AM

») Sign In

Corn and Alfalfa Yield Responses to Enhanced Weathering and Organic
Soil Amendments in California

Heath Goertzen', Maya Almaraz’, Nina Bingham?, Iris Holzer?, Jaeeun Sohng?, Emily
Geoghegan?, Erin Manaigo? and Benjamin Z Houlton®, (1)University of California,
Davis, John Muir Institute of the Environment, Davis, CA, United States, (2)University
of California, Davis, Department of Land, Air and Water Resources, Davis, CA, United
States, (3)Cornell University, Ecology and Evolutionary Biology / Global Development,
Ithaca, NY, United States

Assessing the Impact of Mineral and Microbial Soil Amendments on
Soil Carbon Sequestration and Crop Performance

Sophie Nasrallah, F. Garrett Boudinot and Benjamin Z Houlton, Cornell University,
Ecology and Evolutionary Biology, Ithaca, NY, United States

Assessing the permanence and performance of enhanced weathering
for carbon sequestration using geospatial modelling.

Lindsay Hornstein, Dobbs Ferry, New York, UNITED STATES, F. Garrett Boudinot,
Cornell University, Ecology and Evolutionary Biology, Ithaca, NY, United States and
Benjamin Z Houlton, University of California Davis, Department of Land, Air and
Water Resources, Davis, CA, United States
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