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CASHEW achieves a Levelized Cost of Carbon (LCOC) between $6.30 
and $10.21 per tCO₂, meeting the U.S. Department of Energy's target 
of $6–$12/tCO₂ for scalable marine carbon removal solutions [1].

CASHEW OVERVIEW CASE STUDIES

SYSTEM DYNAMICS ECONOMICS

CASHEW (Carbon Sequestration 
Harvesting Energy from Waves) 
is a marine carbon dioxide 
removal (mCDR) system that 
uses wave energy to pump CO₂ 
into deep-sea aquifers.

Using direct mechanical drive, 
the wave energy converter 
(WEC) directly drives piston that 
pushes CO₂ down a pipe into a 
geologically suitable aquifer for 
long-term storage.
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qNFq9dMbuHCh2aLlyaCaAAtzT3hphNv

• Note where we need citations, we can do 
that at the end. 

Feasible Location Case Studies:
Juan de Fuca Ridge – Higher energy availability
 - ~300km off Oregon coast
 - Along a seismic ridge 
 - 61.8 kW/m average wave power [3]
 - Storge Potential of 208 Gt liquified CO2[4]
 - 723 thousand tons of CO₂ per year per WEC
Gulf of America – Lower energy availability 
 - Offshore of Corpus Christi, Texas
 - 1.7 kW/m average wave power [5]
 - Storge Potential of 3 Mt liquified carbon [6]
 - Potential to integrate with old oil rigs
 - 414 thousand tons of CO₂ per year per WEC
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Levelized Cost of Carbon for Case Studies:
Juan de Fuca Location 
 - $6.30/tCO2

Gulf of America Location
 - $10.21/tCO2

Total WEC installation costs ($2025) [7] $22,763,700

WEC Annual costs ($2025) [7] $1,576,800

Cost of hydraulic cylinder ($2025) [7] $35,846.47

Juan de Fuca Pipe ($2025) [8] $9,984,214.37

Gulf of America Pipe ($2025) [8] $6,386,550.53

Juan de Fuca Annual Cost ($2025) $4,552,135.96

Gulf of America Annual Cost ($2025) $4,225,624.96

[9]

Data from [3,4,10]

- Hydrodynamics modeled with WEC-Sim [2]
- SimScape 2-phase fluid toolbox used to 

model piston and pipe
- Custom SimScape Aquifer component built 

from Darcy’s eq

- SimScape multibody used to link WEC motion 
to piston displacement

- Allows for modeling of full coupled dynamics

FUTURE WORK
- Expanded GIS study, explore globally
- Physical proof of concept with artificial aquifer
- Multi-fidelity model with lifetime aquifer 

model:

Juan de Fuca Ridge GIS Study

mailto:degoeden@umich.edu
https://drive.google.com/drive/folders/1DqNFq9dMbuHCh2aLlyaCaAAtzT3hphNv
https://drive.google.com/drive/folders/1DqNFq9dMbuHCh2aLlyaCaAAtzT3hphNv
https://doi.org/10.1016/j.pecs.2007.10.001
https://wec-sim.github.io/WEC-Sim/master/index.html
https://wec-sim.github.io/WEC-Sim/master/index.html
https://wec-sim.github.io/WEC-Sim/master/index.html
https://wec-sim.github.io/WEC-Sim/master/index.html
https://wec-sim.github.io/WEC-Sim/master/index.html
https://www.nrel.gov/gis/marine-energy.html
https://www.nrel.gov/gis/marine-energy.html
https://www.nrel.gov/gis/marine-energy.html
https://doi.org/10.5066/P9HJ0JIQ
https://mhkdr.openei.org/submissions/370
https://doi.org/10.1016/j.marpol.2016.10.007ScienceDirect
https://docs.nrel.gov/docs/fy22osti/82375.pdf
https://doi.org/10.1029/97RG02916

	Slide 1: Wave-Driven Carbon Sequestration: System Requirements and Modeling  Ehina Srivastava1, Eliana Olson2, Cecily Pokigo1, Kunj Patel1, Connor Doherty1, Moho Goswami2, Alex Weng1, Rebecca McCabe1, Nate DeGoede3*, Dr. Maha Haji3 1 Cornell University Si

