
• no risk of contamination with underground sources of

drinking water;

• 100 km distance from the nearest human population;

• vast storage and injection capacity that is supported by

 extensive prior oceanographic studies; and

• rapid mineralization of the CO2 due to the characteristics of

 the basalt rock formations and thick layer of sediment,

 making the storage site secure and reducing any liability.

Why is the Cascadia Basin in the 
Pacific Ocean an ideal site for 
sub-ocean storage?

The sub-ocean basalt rock formations (ocean crust) in 
this location are the ideal host for a vast reservoir of 
CO2 because the rock is permeable and will cause rapid 
mineralization of the CO2, making it stable and safe 
for storage. This location also has a couple of hundred 
meters of sediment that will prevent CO2 leakage before 
mineralization. One of the best sites for storage reservoirs 
for the US and Canada, Cascadia Basin offers:

HOW MUCH CO2 IS TARGETED TO BE 
STORED IN THE CASCADIA BASIN?

The site is expected to receive at least 50 million metric 
tons of CO2 over some time for permanent storage. The 
CO2 will be delivered to the storage site from participating 
industrial CO2-source partners in the region, primarily 
from Washington, Oregon, British Columbia, Alberta, and 
Saskatchewan. 

WHO IS INVOLVED?

show closer map of 
cascadia basin here?

The project is led by Lamont-Doherty Earth Observatory of Columbia 
University, which includes the US Department of Energy’s Pacific 
Northwest National Laboratory. The team is comprised of: Barnard 
College; the Universities of Iceland and California, Santa Cruz; 
Ocean Networks Canada; and GHG Underground. Going forward, 
additional partnerships with potential CO2 source entities and other 
organizations will diversify and expand this expertise. 
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CO2	storage	in	sub-seafloor	basalt		

(after Goldberg et al., 2008) 
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CO2 injected below 
sediments may be stored 
through physical, 
solubility, and mineral 
trapping mechanisms – 
 
CarbFIX and Wallula 
projects show 
mineralization occurs 
quickly (a few years) 



- Several existing well completions and 
instrumentation at IODP sites along buried  
basement ridge 
 
- Multi-year tracer experiments through  
basalt ocean crust indicate focused  
northward fluid flow 
 
- Extensive core and measurement data in  
public archives 
 
- Active cabled network (NEPTUNE) for  
observation and monitoring 
 

Exis=ng	physical	data	in	the	Cascadia	Basin			

(Neira et al, 2013) 
	



Poten=al	CO2	sources	near	Cascadia	area	

(from M. Scherwath, Ocean Networks Canada, 2016) 



CarbonSAFE	preliminary	results	
 

•  Large potential sources of  anthropogenic CO2 exist in the 
region 

 
•  Existing regulations appear to restrict CO2 transport across 

national boundaries (e.g., between US and Canada) 
 
•  Compiled hydrological data indicate basalt injectivity is 

high but likely anisotropic   
 
•  Laboratory studies of  CO2–basalt–water mixtures indicate 

large variability in reaction rates 

•  Real-time injection monitoring is feasible using NEPTUNE 
	


