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Concluding Remarks 
 
As can be read in this workshop proceedings report, DOE received significant feedback from 
Algal Biofuels Strategy Workshop participants. Algae Program personnel participated in the 
workshop discussions and have reviewed the information provided in this report. There will be a 
second Algal Biofuels Strategy Workshop in the spring of 2014 to build on the information 
provided herein and delve deeper into selected topics. DOE will consolidate all of the feedback 
from both workshops and report back to the algae community at Biomass 2014, BETO’s annual 
conference in Washington, D.C. 
  
DOE BETO’s Algae Program would like to express our thanks to Arizona State University and 
LightWorks for hosting and contributing to this workshop. Similarly, we would like to thank all 
of the participants for their time, efforts, and contributions. The discussions and information 
provided through the breakout sessions are extremely valuable to the Algae Program, and we 
look forward to continued collaboration as we utilize this feedback to inform Program strategies 
moving forward. 
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Appendix A: Workshop Agenda 
 

Algal Biofuels Strategy Workshop 
Department of Energy Bioenergy Technologies Office 

November 19 – 20, 2013 
Arizona State University, AzCATI 

7418 Innovation Way South; Building: ISTB3 
Mesa, AZ 85212 

 
 

Day 1 - Tuesday, November 19 

Time Event Location 
12:30 p.m. Registration Check-in Opens Building: ISTB3 

1:00 p.m.–1:15 p.m. Welcome and Introduction Building: ISTB3, Room 103 

1:15 p.m.–1:30 p.m. Explanation of Objectives and 
Meeting Structure  

Building: ISTB3, Room 103 

1:30 p.m.–2:00 p.m. AzCATI/ATP3 Presentation Building: ISTB3, Room 103 
2:00 p.m.–3:30 p.m. AzCATI/ATP3 Site Tour ATP3 Algae Test Bed 

3:30 p.m.–5:30 p.m. Workshop Agenda Setting: 
Participants Formulate Breakout 
Session Topics 

Building: ISTB3, Room 103 
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Day 2 – Wednesday, November 20 
 8:00a 8:20a 9:40a 11:00a 12:20p 1:40p 3:00p 4:20p 
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(Robert 
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TEA/LCA development 
& validation (Byard 
Wood) 

Managing pond ecology 
(Dan Anderson) 

D
is

pl
ay

 

Room 
Two 
 

GMO/Environ-
mental assessment 
(Justin Flory) 

Deployment of 
superior strains 
(Philip Pienkos) 

Optimizing low-
cost cultivation 
design (Braden 
Crowe) 

AD and recycling water 
& nutrients (Lowell 
Collins) 

Algal oil upgrading 
(Ryan Davis) 

Room 
Three 
 

Integration (coal, 
natural gas, and 
CO2) (Paul Woods) 

Characterization of 
industry standards 
(Lieve Laurens) 

Energy efficient 
harvesting 
dewatering and 
extraction (John 
Groppo) 

Genetic engineering and 
advanced biology 
(Jianping Yu) 

Mass culture limiting 
resources (Robin 
Gerlach) 

Room 
Four 
 

Wastewater, niche 
micro algal farms 
(Deborah Newby) 

Uncertainty in 
feedstock 
production and 
crop rotation (Mark 
Wigmosta) 

Algal 
polyculture—
planktonic and 
benthic systems  
(Dean Calahan) 

DOE funding 
optimization (Rachel 
Levinson) 

Sensors & systems for 
precision production 
(Albert Vitale) 

Room 
Five 
 

Algal genomics 
(Rose Ann 
Cattolico) 

 

DOE facilitating 
regulation, 
commercialization 
and financing 
(Jacques Beaudry-
Lousique) 

Agricultural vs. 
Wastewater cultivation 
(Randy Ryan) 

Cell and molecular 
biology (Stephanie 
Brunelle) 

Room 
Six 
 

Extrapolating lab 
scale results to full 
scale systems 
(Michael 
Huesemann) 

 

Opportunities for 
industry and 
academia 
collaboration (Bill 
Henley) 

Sustainability indicators 
(Matthew Atwood) 

Algal biomass 
fractionation (Robert 
McCormick) 
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Appendix B: Abbreviations and Acronyms 
 
ALU Algal lipid upgrading 
HTL Hydrothermal Liquefaction 
AD Anaerobic digestion 
AOCS American Oil Chemists’ Society 
ATP3, Algae Testbed Public-Private Partnership 
BAT Biomass assessment tool 
BETO Bioenergy Technologies Office 
CAAFI Commercial Aviation Alternative Fuels Initiative 
CAPEX Capital expenditure 
CCS Carbon capture and storage 
CCU Carbon capture and use  
CO2 Carbon dioxide 
DOD Department of Defense 
DOE Department of Energy 
EA Environmental Assessment 
EERE Office of Energy Efficiency and Renewable Energy 
EPA Environmental Protection Agency 
EROI Energy return on investment 
FE Office of Fossil Energy 
FOA Funding Opportunity Announcement 
gge Gallon gasoline equivalent 
GHG Greenhouse gas 
GM  Genetically modified 
GMO Genetically modified organism 
IP Intellectual property 
IPM Integrated Pest Management  
LCA Life cycle analysis 
N Nitrogen 
NAABB National Alliance of Advanced Biofuels and Bioproducts 
NABC National Advanced Biofuels Consortia 
NEPA National Environmental Protection Act 
NETL National Energy Technology Laboratory  
NGO Non-governmental organization 
NIST National Institute of Standards and Technology  
OPEX Operating expenditure 
ORNL Oakridge National Laboratory 
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OS  Office of Science 
P Phosphorous  
PBR Photobioreactor 
PNNL Pacific Northwest National Laboratory 
R&D Research and development 
RAFT Regional Algae Feedstock Testbed 
RFI Request for Information 
RFS Renewable Fuel Standard 
SBIR Small Business Innovation Research  
TAN total acid number 
TEA Technoeconomic analysis 
TRL Technology Readiness Level 
USDA United States Department of Agriculture 
WW Wastewater 
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Appendix C: Attendees 
 
The following is a list of those Algal Biofuels Strategy Workshop participants who elected to share their 
contact information in these proceedings. 
 
Devin Alvarez 
Natural Dynamics, LLC 
127 Riversink Rd 
Tallahassee, FL 32327 
850-321-6679 
devin.alvarez@gmail.com 
 
Dan Anderson 
Sr. Project Manager 
PNNL 
902 Battelle Blvd. 
PO Box 999 MSIN: P8-60 
Richland, WA 99352 
509 375 4406 
dan.anderson@pnnl.gov 
 
Jacques Beaudry-Losique 
Sr. VP 
Algenol Biofuels 
16121 Lee Road 
Ft. Myers, FL 33912 
239-498-2000 
tonya.dubois@algenol.com 
 
Craig Behnke 
Sr. Director, Cultivation 
Sapphire Energy 
3115 Merryfield Row 
San Diego, CA 92121 
858-210-2308 
craig.behnke@sapphireenergy.com 
 
Halil Berberoglu 
Assistant Professor 
The University of Texas at Austin 
204 E. Dean Keeton Street 
Stop 2200 
Austin, TX 78712 
512-232-8459 
berberoglu@mail.utexas.edu 
 
 
 
 

Bill Brandt 
Director of Strategic Integration 
Arizona State University 
LightWorks 
PO Box 875402 
Tempe, AZ 85287 
561-319-8293 
wrbrandt@asu.edu 
 
Max Broad 
Assistant Manager 
BCS, Inc. 
410-997-7778 x256 
mbroad@bcs-hq.com 
 
Stephanie Brunelle 
University of Washington 
Seattle, WA  
stephanie.brunelle@gmail.com 
 
Joel Butler 
Chief Executive Officer 
Solix BioSystems, Inc. 
500 East Vine Drive 
Fort Collins, CO 80524 
970-692-5581 
joel.butler@solixbiosystems.com 
 
Dean Calahan 
Research Collaborator 
Smithsonian NMNH 
Department of Botany, MRC-164 
Smithsonian Institution, P.O. Box 37012 
Washington, DC 0 
443-621-0741 
calahans@si.edu 
 
Richard Cantrill 
CSO 
AOCS 
2710 South Boulder Dr 
Urbana, IL 61802 
217-359-2344 
richard.cantrill@aocs.org 
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Rose Ann Cattolico 
Professor 
University of Washington 
Biology Department 355325 
University of Washington 
Seattle, WA 98195 
206-543-9363 
racat@u.washington.edu 
 
Alexander Chirkov 
Director of Research 
HDS International Corp. 
10 Dorrance St. 
Suite 700 
Providence, RI 2903 
401-400-0028 
achirkov@hdsicorp.com 
 
Jeff Collier 
Product Development 
Energy Derived 
P.O. Box 1130 
Queen Creek, AZ 85142 
jeff.collier@energyderived.com 
 
Lowell Collins 
Florida A&M 
1010 Paul Russell rd 
Tallahassee, FL 32301 
850-895-7947 
Lcollins239@gmail.com 
 
Rhykka Connelly 
Program Manager 
University of Texas at Austin 
10100 Burnet Rd 
Center for Electromechanics, EME133 
Austin, TX 78758 
409-392-3624 
r.connelly@cem.utexas.edu 
 
Steve Coray 
Senior Operations Manager 
NanoVoltaics, Inc. 
9831 S. 51st Street 
C-112 
Phoenix, AZ  
480-295-3500 
steve.coray@nanovoltaics.com 

Al Darzins 
R&D Director 
Gas Technology Institute 
1700 South Mount Prospect Drive 
Des Plaines, IL 60018 
847 768-0688 
al.darzins@gastechnology.org 
 
Ryan Davis 
Process Research Engineer 
NREL 
15013 Denver West Parkway 
Golden, CO 80401 
303-384-7879 
ryan.davis@nrel.gov 
 
Roxanne Dempsey 
Senior Project Manager 
U.S. Department of Energy 
roxanne.dempsey@go.doe.gov 
 
Thomas Dempster 
Associate Research Professor 
Arizona State University 
Arizona State University 
7417 E. Innovation Way South 
Mesa, AZ 85212 
480.727.5415 
dempster@asu.edu 
 
Gary Dirks 
Arizona State University 
 
Cara Meghan Downes 
Associate Professor, Department of Economics, 
Applied Statistics and Internation 
al Business, New Mexico State University 
PO Box 30001 
Las Cruces, NM 0 
575-646-6021 
cdownes@nmsu.edu 
 
Christine English 
Technical Advisor 
CAS-Navarro Joint Venture, LLC 
1617 Cole Blvd. 
Golden, CO 80401 
720-356-1324 
christine.english@go.doe.gov 
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Justin Flory 
Graduate Research Assistant 
Arizona State University 
1075 N Miller Rd #256 
Scottsdale, AZ 85257 
415-493-8793 
justin.flory@asu.edu 
 
Ed Frank 
Principal Energy Systems Scientist 
Argonne National Laboratory 
efrank@anl.gov 
 
Henri Gerken 
Senior Research Scientist 
ASU AzCATI 
7418 E. Innovation Way South, ISTB-3 
Room 203C 
Mesa, AZ 85212 
480-727-5663 
hgerken@asu.edu 
 
Robin Gerlach 
Associate Professor 
Montana State University 
Center for Biofilm Engineering 
366 EPS Building 
Bozeman, MT 59717 
406-994-1840 
robin_g@coe.montana.edu 
 
Brian Goodall 
VP of Business Development 
Valicor Renewables 
7400 Newman Blvd 
Dexter, MI 48130 
713-504-1149 
bgoodall@valicor.com 
 
John Groppo 
Principal Research Engineer and Project 
Manager 
Center for Applied Energy Research 
University of Kentucky 
2540 Research Park Drive 
Lexington, KY 40511 
859-257-0254 
john.groppo@uky.edu 
 

Valerie Harmon 
Senior Director, Research and Development 
Cellana LLC 
HI  
808-334-1690 x342 
valerie.harmon@cellana.com 
 
Bill Henley 
Professor of Botany 
Oklahoma State University 
Dept. of Botany, 301 Physical Sciences, 
Oklahoma State University 
Stillwater, OK 74078 
405-564-3761 
bill.henley@okstate.edu 
 
John Holladay 
Manager, Biomass Market Sector 
Pacific Northwest National Laboratory 
902 Battelle Blvd. 
MSIN: P8-60 
Richland, WA 99354 
509-375-2025 
john.holladay@pnnl.gov 
 
Michael Huesemann 
Senior Research Engineer 
Pacific Northwest National Laboratory 
Marine Sciences Laboratory 
1529 West Sequim Bay Road 
Sequim, WA 98382 
360-681-3618 
michael.huesemann@pnnl.gov 
 
Brian E. Joseph 
President/CEO 
Touchstone Research Laboratory, Ltd. 
The Millennium Centre 
1142 Middle Creek Road 
Triadelphia, WV 0 
304-547-5800 Ext 270 
bej@trl.com 
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Jeffrey Kanel 
President & CEO 
Renewable Algal Energy, LLC 
2109 West Market Street 
Suite 159 
Johnson City, TN 37604 
304-610-9339 
jeff.kanel@RAE-Energy.com 
 
Howard Kartstein 
Metabolon, Inc 
617 Davis Drive 
Suite 400 
Durham, NC 27713 
919-627-2422 
hkartstein@metabolon.com 
 
George Kervitsky 
Assistant Manager 
BCS, Inc. 
8920 Stephen Road, Suite 200 
Laurel, MD 20723 
410-997-7778 x242 
gkervitsky@bcs-hq.com 
 
Mark Kleshock 
V.P. Engineering 
NanoVoltaics, Inc. 
9831 S. 51st Street 
C-112 
Phoenix, AZ 0 
mark.kleshock@nanovoltaics.com 
 
Peter Lammers 
Director Algal Bioenergy Program 
New Mexico State University 
PO Box 30001 
MSC 3RES 
Las Cruces, NM 88003 
575-646-7458 
plammers@nmsu.edu 
 
Todd Lane 
Principal Member of Technical Staff 
Sandia National Laboratories 
PO Box 969 MS 9292 
Livermore, CA 0 
925-294-2057 
twlane@sandia.gov 

Lieve Laurens 
Sr. Scientist 
National Renewable Energy Laboratory 
15013 Denver West Parkway 
Golden, CO 80401 
303-384-6196 
lieve.laurens@nrel.gov 
 
Rachel Levinson 
director, national research initiatives 
arizona state university 
1834 connecticut ave., nw 
washington, DC 20009 
rachel.levinson@asu.edu 
 
Sarah Luchner 
Technical Research Analyst 
BCS, Inc. 
410-997-7778 x445 
sarah.luchner@ee.doe.gov 
 
Babetta Marrone 
Scientist, Program Manager 
Los Alamos National Laboratory 
M888 
Los Alamos, NM 87545 
505-667-3279 
blm@lanl.gov 
 
John McGowen 
Director of Operations - AzCATI 
Arizona State University, AzCATI 
7418 E. Innovation Way South 
ISTB3 Room 103 
Mesa, AZ 85212 
480-727-1472 
john.mcgowen@asu.edu 
 
Evan Mueller 
Project Engineer 
CAS-Navarro Joint Venture, LLC 
1617 Cole Blvd. 
Golden, CO 80401 
720-356-1390 
evan.mueller@go.doe.gov 
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Nick Nagle 
BioProcess Engineer 
NREL 
15013 Denver West Parkway 
Golden, CO 80401 
nick.nagle@nrel.gov 
 
Deborah Newby 
Senior Staff Scientist 
Idaho National Laboratory 
2525 Fremont Ave 
PO Box 1625 MS 2213 
Idaho Falls, ID 83415 
208-526-7779 
deborah.newby@Inl.gov 
 
Kimberly Ogden 
Professor 
University of Arizona 
ogden@email.arizona.edu 
 
Ron Pate 
Principal Member of Technical Staff 
Sandia National Laboratories 
P.O. Box 1284 
Corrales, NM 87048 
505-844-3043 
rcpate@sandia.gov 
 
Graham Peers 
Colorado State University 
Department of Biology 
Fort Collins, CO 80523 
graham.peers@colostate.edu 
 
Philip Pienkos 
Principal Group Manager 
National Renewable Energy Laboratory 
15013 Denver West Parkway 
Golden, CO 80401 
303 384 6269 
philip.pienkos@nrel.gov 
 
 
 
 
 
 
 

Jason Quinn 
Assistant Professor 
Utah State University 
4130 Old Main Hill 
Logan, UT 84322 
970-581-7992 
jason.quinn@usu.edu 
 
Anshuman Razdan 
Associate Dean 
Arizona State University / CTI 
 
Tassos Recachinas 
President 
HDS International Corp. 
10 Dorrance St. 
Suite 700 
Providence, RI 2903 
401-400-0028 
tdr@hdsicorp.com 
 
Bruce Rittmann 
Regents' Professor 
Arizona State University 
Swette Center for Environmental Biotechnology 
Biodesign Institute at ASU 
Tempe, AZ 85287 
480-727-0434 
Rittmann@asu.edu 
 
Mary Rosenthal 
Executive Director 
Algae Biomass Organization 
P.O. Box 369 
125 St. Paul Street NW 
Preston, MN 55965 
1-763-458-0068 
mrosenthal@algaebiomass.org 
 
Neil Rossmeissl 
Program Manager, Algal Program 
U.S. DOE, BETO 
1000 Independence Ave., SW 
Washington, DC 20585 
202-586-8668 
neil.rossmeissl@ee.doe.gov 
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Colleen Ruddick 
Senior Technical Research Analyst 
BCS, Inc. 
1400 I (eye) Street, NW, Suite 510 
Washington, DC 20005 
410-997-7778 x249 
cruddick@bcs-hq.com 
 
Ettie Ryan 
CEO 
Advanced Algal Biofuels 
3114 E. Earll Drive 
Phoenix, AZ 85016 
602-614-6329 
ettie.ryan@gmail.com 
 
Randy Ryan 
Assistant Director 
Agricultural Experiment Station 
College of Agriculture and Life Sciences 
University of Arizona 
Forbes 314 
PO Box 210036 
Tucson, AZ 0 
520-621-1845 
rryan@ag.arizona.edu 
 
Will Schrode 
Project Engineer-II 
CAS-Navarro Joint Venture, LLC 
1617 Cole Blvd. 
Golden, CO 80401 
720-356-1384 
william.schrode@go.doe.gov 
 
Amy Schwab 
Systems Integration 
Washington, DC  
202-488-2232 
amy.schwab@nrel.gov 
 
Richard Skaggs 
Senior Program Manager 
PNNL 
PO Box 999 
Richland, WA 99352 
509-375-5900 
richard.skaggs@pnnl.gov 
 

Seth Snyder 
BETO LRM 
Argonne National Laboratory 
ESD-362 
9700 S Cass Ave 
Argonne, IL 60439 
630-252-7939 
seth@anl.gov 
 
Milton Sommerfeld 
Professor 
College of Technology and Innovation 
Arizona State University 
ISTB3 Building, Room 103 
7418 E. Innovation Way South 
Mesa, AZ 85212 
480-727-1483 
milton.sommerfeld@asu.edu 
 
Christy Sterner 
Technology Manager 
U.S. DOE, BETO 
15013 Denver West Parkway 
Golden, CO 80401 
720-356-1788 
christy.sterner@go.doe.gov 
 
Robert Stirling 
Techno-Economic Analyst 
ASU - SSEBE 
4809 NE 140th CIR 
Vancouver, WA 98686 
360-433-2725 
robert.stirling@asu.edu 
 
Eric Sundstrom 
Principal Research Engineer 
Algae Systems 
6321 Jordan Road 
Daphne, AL 36526 
(919) 801-5257 
esundstrom@algaesystems.com 
 
Ravi Vannela 
R&D Scientist 
Heliae 
rvannela@heliae.com 
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Sridhar Viamajala 
The University of Toledo 
2801 W. Bancroft St 
Toledo, OH 43606 
419-530-8094 
sridhar.viamajala@utoledo.edu 
 
Thiru Viswanathan 
Manager of Operations Development 
Bio Process Algae 
45 Highpoint Avenue 
Portsmouth, RI 2871 
402-905-3997 
thiruviswanathan@bioprocessalgae.com 
 
Albert Vitale 
VP Operations 
Waterwheel Factory 
320 Arbor Lane 
Franklin, NC 28734 
561-713-8619 
acvitale@gmail.com 
 
Robert Vitale 
President 
Waterwheel Factory 
320 Arbor Lane 
Franklin, NC 28734 
828-369-5928 
waterwheel@dnet.net 

Mark Wigmosta 
Chief Scientist 
Pacific Northwest National Laboratory 
902 Battelle Boulevard 
P.O. Box 999 
Richland, WA 99352 
509 372-6238 
mark.wigmosta@pnnl.gov 
 
Byard Wood 
Professor 
Utah State University BioEnergy Center 
4130 Old Main Hill 
Logan, UT 84322 
435-797-2866 
byard.wood@usu.edu 
 
Jianping Yu 
Senior Scientist 
National Renewable Energy Laboratory 
jianping.yu@nrel.gov 
 
Tim Zenk 
Vice President of Corporate Affairs 
Sapphire Energy Inc. 
3115 Merryfield Row 
San Diego, CA 92121 
858-768-4755 
tim.zenk@sapphireenergy.com 
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Appendix D: Proposed Breakout Topics 
 
Due to space and time constraints, not all breakout sessions proposed by attendees were convened, but 
many topics were consolidated. Below is the entire list of topics proposed by the participants, as captured 
during the Agenda Setting Session. 
 
Wastewater Cultivation 
Thermochemical Conversion 
Algal Genomics 
Algal Turf Scrubbing 
Mass culture limiting resources 
Environmental Risk Assessment of Algal Mass 

Culture 
Uncertainty in Feedstock Production 
Validated Cost Models 
Bio-complexity to Enhance Production 
Niche or Small Scale Farms 
Harvesting and Dewatering Technologies 
Coal and Natural Gas CO2 + HTL = Fuels 
Deployment of Superior Strains 
Integration 
Cell Molecular Biology of Algae 
Predators and Predator Management 
Oleochemicals from Algae 
Genetic Engineering 
Cross Protected Growth System 
Best Methods to Create Industrial Standards 
Advanced Biology 
Protection Strategies 
Biomass and Bioproduct Characterization 
Algal Oil Upgrading 
Algal Biomass Fractionation 
Communities 
Sensors and Systems for Algal Production 
DOE Portfolio Optimization 
New Focus by DOE on Commercialization 
Recycling Water and Nutrients 
Anaerobic Digestion of Algae as a Substrate 
Varying Costs of Carbon 
Access to Up-to-date Data 
Leveraging Financing  
Agricultural Cultivation vs. Wastewater 

Treatment Plant 
GMO Regulation and Consumer Awareness 
CO2 Economic Optimization 
Technoeconomics 
Algal Crop Rotation Strategies 
In-time Harvesting 
Mechanistic Understanding for Reliability 

Small Scale Funding Opportunities to Facilitate 
Academic Partnerships 

Producing Synergies for Industries and Labs 
New Products in Support of Biofuels 
DOE as a Facilitator for Regulatory Compliance 
Carbon Capture Utilization and Storage 
Optimizing CO2 Delivery to Reduce Waste 
Predator and Disease Control 
Energy Efficient Harvesting and Extraction 
Improving and Optimizing Cultivation Design 
CO2 Transport and Resource Potential 
No-liner Pond Construction 
TEA Modeling 
Production Pond Ecosystem Monitoring 

(microbial) 
Algal Biomass Conversion Processing plus HTL 
HTL Fractionation 
Coproduct Generation and Biorefinery 

Approaches to Biofuels 
 


