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Appendix 1.  Minutes of the NCDC meeting, November 6-7, 2006, held in Madison, WI.

Minutes of NCDC 209,November 6 and 7, 2006, Madison, WI

Title:  BioEnergy and BioProducts Committee
Attendees: 

Pat Hipple – USDA CSREES

Richard Straub – University of Wisconsin

Harold Keener – Ohio State University

Paul Chen – University of Minnesota

Xuejun Pan – University of Wisconsin

Steve Devlin – Iowa State University

Tom Voigt – University of Illinois

Steve Fransen – Washington State University

Ken Cassman – University of Nebraska

Amar K. Mohanty – Michigan State University

Larry Leistritz – North Dakota State University
Daryl Lund – NCRA (Chair)
Purpose: To discuss current research, education, and extension efforts in bioenergy and bioproducts, particularly in the North Central region, assess the need for a multistate project/activity on the topic, and formulate an approach to the topic (if a project/activity is warranted).

Outcome of the Meeting:  

1.  Current Status of Research, Education, and Extension: There was excellent discussion on the current status of research on bioenergy and bioproducts particularly focused on the North Central Region.  The review included identification of activities currently being carried out in the National Research Initiative (NRI), Small Business Innovation Research (SBIR), and Science and Education Resources Development (SERD), at ERS and the ARS laboratories, and in the multistate research portfolio.  In addition, other federally sponsored research programs were identified (e.g. through DOE, DHS, etc.).  This information was primarily supplied by Patricia (Pat) Hipple, CSREES Program Leader for Sustainable Biobased Economies.  Pat also introduced the work of CSREES’ Social Science Working Group which raised many questions relevant to the human and social dimensions of a bioeconomy, especially the implications for agricultural producers and rural communities. 

The NCDC 209 committee thoroughly discussed S-1007, the longstanding project in the Southern Region titled, “The Science and Engineering for a Biobased Industry and Economy.”  S-1007 has over 60 participants and the following objectives:
1. Reduce costs of harvesting, handling, storing and transporting biomass to increase the competitiveness of biomass as a feedstock for biofuels, biomaterials and biochemicals

2. Expand scientific knowledge leading to significant improvements in biofuels production processes: Alcohols (eg, ethanol, butanol, mixed alcohols); Biodiesel from oilseeds and other biological sources; Other biofuels (eg, bio-oil; fuel derived from other lipids, fuel produced from thermochemical processes).

3. Develop, evaluate, and optimize integrated processes to convert biomass resources into commercial applications for biochemicals and biomaterials.

4. Identify needed educational materials, develop those materials in distance based delivery methods, and work to develop a trained work force to support a biobased products industry.

The AA of S-1007 is C. Roland Mote at University of Tennessee.  The current project terminates September 30, 2007, but they are in the process of drafting a new proposal with the same objectives.  

The NCDC 209 committee noted from minutes of the S-1007 meetings that the focus of their research was on the science and engineering aspects of the bioeconomy.  It was noted that the social, economic and environmental dimensions are not addressed in the objectives of S-1007 and could be the focus of a new multistate effort on the bioeconomy. NCDC 2009 committee members concluded that there is a need for further integrated, multidisciplinary, multistate activities on bioenergy and bioproducts. Thus, a new project focusing on the social, economic, and environmental sustainability of bioenergy systems would add value and not significantly overlap with objectives of S-1007.  In fact, the outcome of S-1007 would be necessary input into such a new project.
2.  Focus of the Research Needs:  

The NCDC 209 Committee recommended a program of research, education, and extension/outreach focused on sustainable biorefining systems for corn in the North Central Region. The committee considers this an excellent starting point because the technical and logistical aspect of corn ethanol refining are the most developed, yet everyone recognizes this as an unsustainable use of resources and therefore considers corn ethanol refining as a preliminary process/product that will inevitably require transition to more sustainable feedstocks, processing, and products in the future. Using the biorefining process for corn in the Midwest as an initial model would then permit the Committee to ramp up for future research, education, and extension efforts as new feedstocks and technologies become viable. It would also provide a model with geographic specificity that could be adopted and adapted accordingly by other regions.

The committee directed its efforts to defining the issues that need research attention as the bioeconomy continues to expand.  In periods of such rapid expansion, often times the long term sustainability is not adequately addressed.  In our discussions “sustainability” contains the social, economic, and environmental and industrial ecology dimensions.  In addition, the biorefining process itself must be designed for sustainability.  This is where the interaction between S-1007 and this new effort are critical.  The remaining items in this section of our report identify some of our concerns around each of these dimensions of sustainability. 

The social dimension contains at least the following considerations:

· Work force development 

· Human resource/human capital

· Landscape design to optimize social and environmental benefits, land use & planning (e.g. scale,)
· Optimize benefits for rural communities (e,g,ownership structures)
· Consider what the rural communities will look like in 10 years with agriculture as an energy producer

· Implications for traditional agriculture customers (e.g. foreign buyers)

· Education and Public awareness; consumer awareness

· Information to Policy makers (influence policy with science)

· Technological changes that may affect the bioeconomy

· Transportation vehicles and infrastructure for the Midwest of the future
The economic dimension contains at least the following considerations:

· Implications of biorefining for land use, infrastructure, cropping patterns and rotation, 

· Consumer food prices

· Food supplies, global food security and international markets

· United Nations – Millennium goals

· Land prices / tax base / revenues / jobs / infrastructure and impact on rural communities

· Profitability of biorefining

· Lifecycle analysis – (system defined / system dependent)

· Ecosystem service valuation (water quality, pollution prevention, environmental degradation) 

· Tax Credits, Incentives, and Policy

The environmental and industrial ecology dimension contains at least the following considerations:

· Lifecycle analysis

· Greenhouse gas

· Nutrient Management – Phosphorus, Nitrogen

· Water quality / quantity

· Net energy yield

· Development of a Green Index for Biorefineries

· Carbon sequestration / soil quality

· Water quantity

· Other pollutants

· Biodegradability of products

· Potential to replace fossil fuels – net energy value, yield

· Land use & conversion – (erosion, impact on environment, CRP conversion, increased mono-cropping)

· Biodiversity & wildlife (habitat)

· Impacts on current systems / contamination – i.e. PET recycling from PLA

Issues to consider in Biorefining Process & Design for Sustainability include:
· Designing to ameliorate social, economic, and environmental constraints and capitalize on social, economic and environmental assets

· Expanded and higher value use of co-products such as DDGS

· Water reclamation (reclaiming) and water efficiency (reuse/recycle)

· Lower emission processes (compliance with green house gas emissions, etc.)

· Green product development (how do you quantify or measure/define “green”)

· Retrofitting technology / plants

· Innovative Biorefining Models

· Scalable Processes – Attractive to Rural Communities

· Hydrous ethanol should studied for  pipeline distribution of bioethanol since controlling the water content to less than 1 percent may lead to a sustainable approach. 

3.  Overall Principles and Conclusions:  The NCDC 209 committee recognized the exponential growth of economic activity in the area of bioenergy and bioproducts and concluded that the current situation is not sustainable.  The massive production and ultimate utilization of Distillers’ Dried Grain with Solubles (DDGS) is just one example of a problem that does not at this time have a viable, sustainable solution.  The committee further observed that the last time such a transformational, structural change occurred in agriculture was the introduction of irrigation in the Great Plains.  The land grant system must be in a position to anticipate the consequences of building so many new plants for the production of ethanol in the Midwest.  Delay in addressing the long term sustainability issues could be catastrophic and would reflect badly on the land grant system. Given the urgency for acting and the need for research, the committee recommends that:

NCDC 209 terminate and an NC-500 series project, titled, “Sustainable Biorefining Systems for Corn in the North Central Region” be established.
NC-500 series projects are designed for a two year life span and are established in response to rapidly developing changes.  Clearly, developments around the bioeconomy are rapidly changing.  Establishment of an NC-500-series projectby the Experiment Station Directors would signal the urgency with which they associate the development of the bioeconomy.  Furthermore, such a move would allow the directors to assemble a multistate, multidisciplinary group of scientists to define and ultimately assemble teams to address the social, economic, and environmental (SEE) sustainability dimensions of the developing bioeconomy.

Why corn? The committee considered the various feedstocks that serve as the raw biomass for the bioeconomy, especially as it relates to bioenergy.  We recommend that a specific feedstock be chosen for further investigation so that a framework and model can be developed that will also be useful as other feedstocks including cellulosics are considered.  Clearly corn is the major feedstock upon which the current investment is predicated.

Why the North Central Region? The dimensions of sustainability must take into account regional and local specificities and idiosyncrasies.  A single project that tries to  cover the entire US can not adequately attend to all the geographic endowments and differences and is therefore bound to fail.  Therefore, the committee recommends that the 500 project focus exclusively on the corn biorefining process the North Central Region.  This is where the vast majority of ethanol plants are being constructed and where the feedstock is produced. This approach also permits simultaneous projects to be established in other multistate areas to capitalize on the geographic specificities of each region.

Other Principles:  An explicit goal of the new NC-500 project is to develop a model for sustainable food, feed, fuel and fiber for the North Central Region.  The initial charge to the project is to frame the research that must be done. Since NC-500 projects have a two year life span, the project must develop a specific research plan and become an NC or NCCC within two years.  Ultimately the project must be anticipatory, forward looking, and have a feedback loop that considers consequences.  The project should hold  joint meetings periodically with S-1007 (since that project will be generating the science and engineering knowledge for these systems), and the project should participate in a national conference to share its outcomes and outputs with others.
