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Project Overview

Offshore Membrane Enclosure for Growing Algae 

A two year

Technology Development & Demonstration Project
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OMEGA Project Objectives



OMEGA Project Phase I

• January 2010 to June 2010

• Preliminary Engineering Studies
– Concepts of Operations

– Bioreactor Process Analysis

– OMEGA Module Designs

– Materials Selection

– PBR Structural & Anchorage Studies

– Infrastructure Needs





Offshore Algae Farming Concept



OMEGA System Components

• Systems to Deliver Wastewater and CO2

• Floating Photobioreactors (PBRs)

• PBR Anchorage Systems

• Systems for Harvesting Biomass

• Instrumentation and Control Systems



PBR Design Features

• Delivery of CO2 to Algae Culture
• Air Sparging for Oxygen Striping and Mixing
• Transparent Upper Layer
• Exhaust Ports to Vent Headspace
• Ports for Monitoring
• Ports to Deliver WW/Harvest Algae
• Interior Design for Mixing
• Attachment Points



Multi-disciplinary Expert Workshop on 
PBR Design



Bench Scale at ARC



California Fish & Game Testing Facility



Expert Review Panel: OMEGA Project



•Tony Strazisar, PhD, Senior Technologist (NASA HQ) Chair
•Capt. James Brown, Task Force Energy (USN)
•Zia Haq, EERE, Biomass Program (DOE)
•Joanne Morello, PhD, EERE, Biomass Program (DOE)
•Tina Panontin, PhD, Chief Engineer (NASA ARC)
•Carol Carroll, Deputy Director for Science (NASA ARC)
•Kim Wagenbach, Division Chief, Engineering (NASA ARC)
•Chad Paavola, Research Scientist, Bioengineering (NASA 
ARC)

Phase I Preliminary Design Review

14



Review Panel Report
Preliminary Design Review of

Offshore Membrane Enclosures for Growing Algae (OMEGA) Project
June 7, 2010

It was clear to the Preliminary Design Review (PDR) Panel that the OMEGA
project team embodies the requisite expertise and understanding of biological
factors and large-scale engineered systems to enable the OMEGA Project to
achieve its goals.  It was also clear from a post-PDR review of the Preliminary
Engineering Analysis (PEA) that much more good work has been accomplished
than could be presented in a one-day review….

The PDR Panel recommends that the OMEGA Project proceed to Phase II.  We
also request a timely response to the eight Requests for Action (RFA) listed
below….

Tony Strazisar, PhD
Chair, OMEGA Preliminary Design Review Panel

Phase I Preliminary Design Review



• September 2010 to March 2012

• Five Key Components
– PBR Design and Testing

– Preliminary design Full-Scale OMEGA System

– Feasibility Analyses and Determination

– Business Case

– Technology Transfer

OMEGA Project Phase II



OMEGA Project



PBR Concept #1



PBR Concept #2



Site for OMEGA Feasibility Test



Retired DAF Tanks at SEP





Offshore Algae Farming
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