IUGG Abstract:
Ocean science has established that the global oceans have lowered in pH by 0.1 units at the surface and the drop will continue. Anthropogenic CO2 production has quickly dominated the atmospheric signal and buffer capacity of the ocean is absorbing approximately half of the total CO2 produced. The rapid change in ocean pH due to CO2 will apply new stresses on ocean organisms that have not been seen in 25 million years. The FOCE system is being developed to help a broad spectrum of science attempt to address the questions being asked. While society is asking questions of whether we should pursue direct ocean CO2 sequestration, the FOCE experiment is asking what will be the impact of the pH change on the ocean. In order to address this question, MBARI science and engineering designed a small scale in situ CO2 enrichment experiment to assess the chemical and biological impacts in a manner analogous to the land-based Free Air CO2 Enrichment (FACE) experiments. This prototype design is testing the ability to control pH within a fixed but freely exchanging volume of sea water. Sea trials demonstrated the ability of this system at a selected site to achieve simple closed loop control using pH. The technology concept has been successful enough that MBARI is pursuing further refinements. and looking for science community input to address broader questions in situ. Test results of the prototype demonstrated the capability of the system to maintain closed loop control of pH in a given volume.  The requirements include piped transfer of CO2 rich sea water to the observing point, an equilibration system with appropriate time for kinetic lags, and calibrated pH sensors for feedback and control. Discussion includes systems in-situ results analysis, corrective actions, algorithm modifications adapting to modified chemical kinetics, upgrades, as well as the anticipated next phase for FOCE to address materials management and scale. 
