First Draft for comment:

Milestones for NETL DoE continued support of Ocean CO2 work

Goal: To achieve the novel capability of carrying out a series of sophisticated Free Ocean CO2 Enrichment Experiments (FOCE) that in many ways match the extensive international network of FACE experiments on land.

Rationale: We have already achieved a first order understanding of the physical behavior of CO2 and its hydrate in the deep ocean through a series of direct injection experiments. This work will continue with the small volumes, and short time scales ensuring no serious environmental objections are raised. However the principal impediment to ocean CO2 sequestration science that has arisen has been concern for marine ecosystems, and that topic must be addressed in an objective way. What few realize is the very large scale of ocean pH changes that are occurring anyway – the optimistic goal of stabilization of atmospheric CO2 at around 500-600 ppm implies acceptance of an oceanic (pH of ~ 0.3. Are such levels acceptable? Is it reasonable for society to accept such a change for the entire ocean? – or are larger, or smaller, shifts the goal? No one knows the answer, and on such knowledge rests decisions of the fate of billions of tons of fossil fuel CO2.


We wish to build upon the heritage, both intellectual and technical, of the DoE  creation of a series of land CO2 enrichment experiments (FACE) and extend such techniques, in highly modified form, to the ocean. The challenge is large.

Milestones:
Oct. 1 – Dec. 31, 2004. Concept Design Review for FOCE. Specify, and initiate purchase of, key components.

Jan. 1 - March 31, 2005. Complete acquisition of single FOCE system, with velocity sensors, valves, diffusers, create software, assemble, and bench test.

April 1 – June 30, 2005. Carry out first field test of FOCE ring using dye injection, RV Point Lobos/ROV Ventana, with active velocity sensing and valve control. Passive pH and CTD sensors installed.

July1 – Sept. 30, 2005. Analyze field test results, modify system. Carry out second field test with ROV Ventana with acid addition to generate elevated CO2/lower pH levels within the FOCE ring. Attempt active pH control/and or ( conductivity feedback.

Oct. 1 – Dec. 31, 2005. Report results at major national meeting –AGU?

Jan. 1 – March 31, 2006. Critical Review, and revise design. Acquire and assemble second system for control. Carry out several day field test using RV Western Flyer/ROV Tiburon so as test sensor stability and observe a few complete tidal cycles.

April1 – June 30, 2006. Complete analysis of data, write papers and reports.

