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The meeting began with introductions and a  brief discussion of each participant’s expertise and interests and with a summary of ongoing activities at their home institutions.  

Dick Straub gave a brief overview of NCDC 209, Bioenergy and Bioproducts Committee, the parent committee to NCDC 506, and how that committee evolved into the current NC 506. Minutes of the NCDC 209 had been distributed via NIMSS with the agenda attachment for this meeting.  Ken Cassman and Amar Mohanty were also part of that committee.  Straub also discussed other related initiatives such as S-1007, the Sunbelt Initiative, BP and DOE Centers, FY 07 and FY 08 Federal budget situations, other Federal funding from USDA and DOE and the North Central Bioenergy.Consortium (NCBEC).  The latter was also discussed in greater detail as part of a discussion with WI Dept of Ag. Representative, Gary Radloff, who met with the group to discuss this effort between state Ag. departments, Extension directors and research director to cooperate in funding this consortium ($2000 from each partner, $72000 total).  NCBEC applied for matching funds from the Energy Foundation and received a $100,000 grant. The Great Plains Institute for Sustainable Policy has assisted with facilitating these efforts. The NCBEC plans to hold a Governors’s Conference on bioenergy in the fall.
The group embarked on some open-ended discussion about the issues surrounding bioenergy including the relative cost of biofuel production and impacts on the region, including environmental issues such as erosion and water use, fuel vs. food issues, local economic development and associated rewards and risks, local retention of wealth, social impact, impact on other agricultural production systems (i.e. animal agriculture) the use of bio-products, energy conservation, and the probable shift to cellulose for energy.  The group identified issues as largely being economic, environmental or social.

As next steps, the group decided to consider what issues could potentially stop ethanol investment and development and damage the existing industry and to consider who are our stakeholders.  Brief bulleted lists follow:
Stakeholders:

· Bio-refiners and fossil fuel industry

· Local workforce

· Taxpayers

· State and Federal legislators/government

· Corn producers

· Land-owners

· Global interests in food security

· Livestock producers

· Consumers
· Environmental Interests (Gulf of Mexico fisheries)

· Industrial automotive complex

· Department of  Defense, Energy

Issues that could damage the existing industry or halt investment in corn base ethanol:

· Bio-fuels plant disaster

· Negative environmental impacts

· Excessive soil and nutrient loss
· Water quality and quantity

· Greenhouse gas emissions

· Local Air Quality

· Broad cropping system impacts

· Significant drop in oil prices

· High corn prices (drought, disease, etc.)

· Food price increases blamed on ethanol/impacts on food security/ who wins, who loses
· Excess supplies of DDGS/co-products

· Government policy

· Incentive removal

· Plant siting conflicts

· Increased foreign competition

· If net benefits to local communities are perceived negative

· Changing infrastructure

· Conflict between commodity groups

· Decreased demand for liquid fuels

· Need to look at vulnerabilities / opportunities

After discussing a number of ways to address the issues surrounding corn-based ethanol production, it was decided to develop a three-pronged approach. The first part of this approach will be a subgroup working on a set of market place clearing studies that will address broad Regional Industrial Sustainability of Corn Ethanol, including economic, environmental and land-use questions using either the FAPRI model (MO) or the CARD model (IA).  Kaufman and Fortenbery will lead this group.  They will be evaluating the possibilities of using one of these models and the associated costs, and develop approach and specific objectives for this group and identify resource needs.  This group’s summary follows.
Regional Sustainability Work Group – Work Task Summary
Time Line
I. Define system questions

Evaluate the interaction between social and environmental factors in the following areas.

a.) Public policy scenarios.

b.) Market forces.

c.) Food versus fuels.

d.) Technology changes (e.g. alternative uses for DDGS).

II. Contact FARPI and CARD to gather basic modeling information, reconvene in 2 to 3 week to refine scope, cost and feasibility.

III. Provide status update and/or preliminary results at the November 2007 meeting.

Resources

I. Model development and operation ~ $ 70,000. 

II. Post doctoral employee for 1 to coordinate project, conduct literature review and provide continuity.  $ 45,000.

III. Miscellaneous (travel, telephone meetings, etc.) ~ $5,000. 

Deliverables

A final report summarizing the model output will be developed.  The report will focus on social and environmental factors relevant to the sustainability of the Bio-product industry in the North Central Region.
A second group will address Local-Level Sustainability of Corn Ethanol.  This group is lead by Ken Cassman.  A preliminary working plan for the group follows. 
Justification

Expansion of the grain ethanol industry is the most promising driver of economic development in rural America since World War II, especially in the North-Central region.  As such, it is important to identify the weakest links in the economic, social, and environmental foundations of this industry, and to focus research and development efforts to strengthen them.  This subproject within the NC506 Regional Research Project will address some of the most pressing issues.

Workplan

We propose to conduct detailed analyses of a cross-section of ethanol plants in the USA Corn Belt to determine the: 

(1) Impact of subsidies on breakeven cost of corn feedstock

a. Quantify total subsidies received per gallon of ethanol produced from federal, state, and local government programs

b. Obtain cost of production data from each plant studied

c. Estimate the impact of subsidy withdrawal on the breakeven cost of corn grain feedstock 

(2) Infrastructure investments at risk in rural communities that have recently hosted a new ethanol plant (costs)

a. Quantify the investment in infrastructure that were required to establish the ethanol plant

i. Utilities: electric, natural gas, rail lines, water

ii. Roads

iii. Waste disposal

iv. Public safety—fire dept, police dept

v. Schools

b.  Compare and contrast these investments across locations; determine mean and range cost of these investments, and utility of these investments to support enterprises other than biofuel production

(3) Contributions to alleviation of climate change concerns through net impact of specific ethanol plants and surrounding corn production domains on GHG emissions

a. For each ethanol plant evaluated under #2 above, obtain data on corn production practices (N fertilizer rates, tillage, average yields, irrigation practices, etc), ethanol plant design (energy sources, energy use per gallon, processing of DDGS, transport distance of DDGS, etc) 
b. Use Biofuel Energy Systems Simulator (www.bess.unl.edu) to perform life-cycle analyses of net GHG emissions of the 10 ethanol plant biofuel systems studied

c. Identify the most sensitive components of crop production, ethanol plant operation, and coproduct processing that contribute to reductions (or increases) in atmospheric GHG load and global warming potential

(4) Community perceptions of benefits and risks based on case studies (additional component, not fully developed)

a. Perhaps conducted at a  subset of the ethanol plants included in 1-3 above

b. Focus and design to be determined if NC506 member steps forward to lead it.

Ethanol plant selection:  10 plants, one each in MN, WI, SD, IA, OH, MO, IL, IN, and two in NE—targeting plants that are 50-100 million gal/yr capacity, established within the Jan 2005-May 2006 time period, with leadership willing to share required data.  Target size of hosting towns should not be large, perhaps in the 2000-15000 population range, if possible.

Resource requirements:

Salaries and benefits
$80,000


Travel
$15,000

Total 
$95,000


*1.0 FTE professional (non-tenure-track faculty, postdoc, MS-level research associate)  6 months; 0.67 FTE professional, 6 months.

**10 sites, 10 days per plant, $150/day, and mid-term investigator meeting @ $5000

Timeline:

By June 2007
Hire staff member required to implement the project

July-December 2007
Data acquisition at 10 sites

Jan-March 2008
Data Analysis

March 2008
Meeting of project collaborators

April-June 2008
Data synthesis, publications, report findings
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BIO-PRODUCT IMPACT ON SUSTAINABILITY OF CORN ETHANOL
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RATIONALE

The corn-based bioethanol industries are expanding at an unprecedented rate (around 50 facilities in 2000 vs. around 110 today). Ethanol from corn is produced via two processes e.g. wet milling and dry milling. More than 80% of corn ethanol industries are dry mill based. 

1. In the dry-milling corn ethanol industries; the processing of one bushel of corn yields approximately 1/3rd as ethanol, 1/3rd as distillers’ dried grains with solubles (DDGS) and 1/3rd as carbon dioxide (CO2).

2. The increasing production volume of DDGS (12 million tons in 2006 and growing) is having a significant impact on animal feed markets.. 

3. Since the amount of the downstream products (DDGS and CO2) generated are substantial, it is of obvious benefit to establish a connection between bioenergy and the utilization of downstream products. 

4.  The safety and quality of DDGS for animal feed is of concern for sustainable corn-based ethanol production.

5. In looking forward to the development of a biorefinery, one can integrate the utilization of downstream products as value-added materials to supplement the commercial viability of bioethanol. This additional energy benefit can eliminate the criticism on sustainability or energy efficiency issues of bioethanol.

6. When calculating the energy efficiency of bioethanol, the energy benefit from the value-added uses of downstream products is seldom taken in to account.

7. The successful correlation of bioenergy with value-added new materials from downstream products is expected to create a new era in sustainability of corn biorefinery. 
OUTPUT

A report that summarizes the current status of production and use of DDGS in the North Central region with particular focus on:

1. Projected growth in production of DDGS for next 5 years.

2. Review of current results on the variability of DDGS quality in the North Central Region.

3. Review of current understanding and gaps in understanding nutrient quality in DDGS and the effect of DDGS in the animal feed markets of beef, dairy, swine, and poultry.

4. Status of current uses in industry and commercialization of new technologies for alternative uses for DDGS (animal feeds vs. burning to get energy, pyrolysis, anaerobic digestion, and other value-added applications through emerging technologies).

5. Current status of CO2 capture and use in the corn ethanol industries (to find the industries collecting CO2 and the industries releasing CO2 to atmosphere)

6. Survey and status of bridge technologies between grain ethanol and cellulosic ethanol, including commercialization status and industrial pilot-scale trials in the region.

WORK PLAN

1. Current Status of DDGS as Animal Feed: DDGS contains of 30% protein. The DDGS cost is going-up with increase in corn price. The current problem of DDGS (phosphorous contamination) and the on-going research into nutritional impact on feed rations that include DDGS will be analyzed.

2. Using DDGS and other coproducts to produce energy: The use of DDGS and other dry mill coproducts to create energy via combustion, gasification, pyrolysis, or anaerobic digestion, in order to run an ethanol plant whether would be analyzed for economic feasibility. The current status of such efforts and related research will be studies and analyzed.

3. Value-added Applications of DDGS: Through emerging science, engineering and innovative technologies researchers are developing many value-added materials like biodegradable plastic, composites, adhesives, proteins and biochemicals from DDGS. Such research on success and through technology transfer would provide enormous economic return to corn ethanol industries. Such economic return would provide added sustainability to corn biorefinery. 

Biobased Materials: The current status of research in developing biobased materials from DDGS will be reviewed. The biobased materials will cover DDGS-based biodegradable plastics; Biocomposites and Bioadhesives etc. Cost effectiveness and economic impacts of such new developing biobased materials will be studies and analyzed through literature survey.

Alteration of DDGS:  Current status of research and industry efforts to concentrate and fractionate specific nutrient streams (i.e., protein, fiber, fat/oil) either on the front end of an ethanol production process (i.e., from the corn kernels prior to fermentation), or from the tail end of the process (i.e., from the DDGS itself) will be reviewed.


Extraction of Pure Protein from DDGS: Current status of such research efforts will be studied. Is such protein extraction from DDGS is cost effective?

Extracted of Corn Oil from DDGS:  Current status of research efforts to extract oil from DDGS for value-added used will be reviewed.


Development of Biochemicals from DDGS: The research in this area mostly looks to develop high value pharmaceutical products. Current status and future prospects of such research efforts will be reviewed.

Development of Human Foods from DDGS:  Current status of research efforts to develop human foods using DDGS as an ingredient will be reviewed. 

DELIVERABLES

1. To find how DDGS are currently used and the fate of DDGS in various applications like animal feed, burning to get energy and value-added uses in plastics, composites, adhesives, biochemical etc. 

2.  To establish the environmental impact so far as emerging biodegradable plastics, biocomposites or innovative products as developed from DDGS

3. To develop the methodology as to how value-added materials can impact economic benefit and thus to co-relate such economic impact to energy benefit.

4. Summary of environmental regulations regarding use of DDGS, animal manures from DDGS-based diets, carbon dioxide emissions from ethanol plants, etc.

OUTCOME: A review paper highlighting all the studies mentioned will be ready by May/June 2008. We plan to present the findings of this research in the relevant conferences.

RESOURCE REQUIREMENTS (for one year effective June 2007): Total $80,000 for one year.

Salaries of Graduate Students/Part time professionals and Benefits: One graduate student will work with Amar Mohanty and one with Nate Mosier, one with Kurt Rosentrater ($75,000)

Travel: $1500 each ($4500 total)

Miscellaneous: $5,000

Conference attendance and presentation of Research out-put: We plan to present the out-come in different conferences like in AIChE, ACS, ASABE, AACC etc.
NC 506 leadership and nest steps
Randy Fortenbery will chair the overall committee.  Next formal Meeting November 15-16, 2007 in Minneapolis, MN. 

Next steps:

Plans from all groups

Discuss with NC Directors

Develop funds and participants, (include request to NCBEC for $25K or more)

Develop Database on exsting work for sharing and immediate impact to NCBEC/Gov Conf.

Present overall objectives to Gov. Conference in Fall, 2007

Also need to focus on funded proposal for consideration 2008

Need to show results quickly by Fall, 2008 to have impact
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