Proposed  Initiative

Common Purpose, University of Florida, Utilities and Other Collaborators

Title: Biobased Energy for the Southeast Gulf Region, USA

This initiative takes advantage of key partnering relationships that draw on scientific capabilities at the University of Florida and unique situational characteristics  in Central Florida. We propise to test  a model for woody biomass derived energy in a system that has application to the high-energy demand zone of the Gulf Southeast.  A proposed budget of $ 1 million per year for five years could properly test the model in Central Florida and extend the research and development and its application to the Gulf Coast region, USA. Model development and implementation only in Florida would allow a reduction in cost to perform.

Background Information:

After the oil embargo in the mid-seventies the U.S. has maintained interest in alternative energy at variable levels of intensity.  In the last few years, the growing awareness of carbon dioxide enrichment in the atmosphere and the specter of global climate change focused attention on the value of biomass energy, a carbon neutral energy source.  More recently the run up in crude oil prices and the potential for economic disruption has refocused attention on the issue of supply.  Environmental concerns and supply needs place an urgency on exploiting the productive capacity of biomass systems for use in energy supply networks.  Immediately after the earlier oil embargo the University of Florida launched research to develop energy crops and the technology to convert them to useful fuels.  That effort has been sustained until now even though funding for such work has been unstable.  As a result this University has a knowledge base that is indeed valuable for addressing this national need. This research has  revealed the conditions in which biobased energy has a strong chance of succeeding.  We found that the proper circumstances exist here in Florida for large scale commercialization for energy crop fuel development for electricity generation, and that the proven results would be easily extended to the adjacent areas of the Gulf Coast.

Central Florida Characteristics that favor Biobased Energy Systems Development

For such systems to be successful, available suitable lands with productive crops must exist proximal to electrical generating capacity run by cooperative management that serves a substantial energy demand.

1.  There are about 400,000 acres of phosphate mine spoil lands that are either unused or are used for cattle grazing at a very low lease rate. In addition there are some 250,000 acres of freeze killed, abandoned citrus grove lands for which another profitable use has not been determined.

2. Research by University of Florida faculty  identified tree species and selections among them that are fast growing on these sites.  Among these are species of Eucalyptus and Leucaena ( non invasive exotics) and Populus, which have produced yields of about 27 dry tons per hectare per year.  Willow, while not as well researched, shows promise and will be targeted for study.  To generate electricity and industrial heat, wood is generally the most economic biomass fuel.  Combustion efficiencies can be as high as for oil burning facilities if well designed equipment is used.

3. In Central Florida there exist 13,000 MW of electrical generating capacity–more that in the entire states of Iowa(9,000 MW), Nebraska(6,000 MW), Kansas(11,000 MW) and Minnesota(10,000 MW).  When you expand the area to the Gulf Coast, 10 percent of the entire USA  electrical generating capacity is included.

4.   Numerous electric utilities in the area are interested collaborators, including both investor owned utilities(Tampa Electric(TECO)/Carolina Power and Light) and municipalities and cooperatives(Lakeland Electric, Orlando Utilities and Seminole Electric).  In fact, through our joint co-firing test burn efforts, both Tampa Electric and Lakeland Electric have applied for and received Department of Environmental Regulation permission to co-fire biomass on a continuous basis at their power plants.  In addition, Tampa Electric applied for and has received permission from the Florida Public Service Commission to begin marketing biomass power to their customers.

Proposal: Project goals and objectives

The goal is to demonstrate under Central Florida conditions the soundness of a biomass energy system.  While the USA has large demands for liquid fuels, at present suitable feedstocks exist in the mid-west where corn is grown on lands especially suitable for this crop.  Corn is currently the feedstock of choice for alcohol fuels because incentives  allow for utilization of the wet-milling capacity located there for capturing  corn sugars to produce alcohol.  In other areas without this situation the use of corn for fuels is not energetically wise.   As the mid-west takes advantage of its special features, this proposal takes advantage of this region’s unique lands, woody biomass crops, and existing electrical generating capacity where the power demand is sufficiently great to sustain an energy crop fuel system.  While proof of concept is evolving and infrastructural problems are  being resolved, research will be focused in the following areas to improve the reliability and the extendability of the findings. 

A. Production










1.  Develop new and improved varieties of energy crops using selections from among fast growing tree species that include willow, eucalypts, and cottonwoods.

2.  Optimize cultural techniques such as: nutrient additions(including recycling of ash and organic wastes), harvesting cycles, weed and fire control and planting densities.

B Improved Mechanization:

1.  Improve mechanized harvesting techniques for cuttings, seedling handling, planting equipment(especially on unique soil conditions--clay settling areas, contaminated sites being remediated by biomass crops, and excessively sandy soils). 

 

2.  Test new harvesters and or develop new designs.

C.  New Site and Fuels Identification and Evaluation

1.  Identify marginal lands or contaminated brown-fields unsuited for food and feed production and evaluate their potentials for sustained woody biomass energy crop development.

2.  Screen species for adaptability and meeting production requirements.

3.  Evaluate the feasibility of collecting forest fuels that contribute to wildfires–determining harvesting options, materials processing requirements and fuel quality.

4.  Solve problems as appropriate for bringing these new sites and additional fuels into utilization.

D.  Conversion Technology.

Gas turbine technologies have improved  efficiencies over existing combustion devices.  In addition they show promise for allowing adaptation to cleaning up emissions from wood fuels that may be contaminated, and when burned, release pollutants into the atmosphere which cannot be permitted.  For example arsenic is added to construction woods as a preservative and these get into certain waste streams and restrict their use and potentially contaminate sites where they are currently disposed.  Similarly woody energy crops grow  fast uptaking soil contaminates into their biomass and when harvested, the removals are showing promise for remediating contaminated soils. For these fuels, ways to capture the contaminating chemicals is essential for this remediation technology to be used and the energy benefits to be realized. Thus, research will be done to:

1.  Advance gasification technology that can use omnivorous fuels efficiently.

2.  Design mechanisms to remove atmospheric pollutants from the gaseous emissions.

3.  Develop ways to recycle elements in the ash that remove hazardous conditions by combusting contaminated woods.

E.  Systems Analysis

Commercial-scale plantations will be developed to allow for assessing operating scale conditions for accurate quantification of costs, yields, materials cycles and benefits.  Carbon sequestration and carbon balances would be an overlay to all analyses.   Such process models will reveal system economic sensitivities for design  improvements and ultimately allow evaluation of agronomic, energetic, and environmental benefits that accrue from a biobased energy production and generating system.

F. Education and Outreach. 

 Public knowledge and awareness are critical to acceptance and adoption of green 

energy programs. While direct solar and wind are easy to visualize because of the 

structures involved, biomass energy requires a broader understanding for its 

adoption.  Bioenergy education would be included in Extension outreach 

programs.

Potential Impacts

The impacts will be initially on developing crops for underutilized  lands in Central Florida (about 400,000 acres) so  that landowners can realize a profit while developing new energy materials that enhance supplies for the utility industry while delivering environmental benefits to society in the form of reduced carbon emissions for abating global climate change and  fuels low in S0x and N0x when burned for electricity. We shall initially co-fire with fossil fuels at biomass levels up to 5 percent which requires minimal expense for retrofitting.  Co-firing with 3 percent at a plant like the Lakeland Electric’s McIntosh Unit would reduce carbon dioxide emissions by 180,000 tons per year and represent the equivalence of removing 30,000 cars from the highways. Using 1 percent at the TECO Gannon Generating Station would create a renewable energy supply equal to installing 10,000 large solar roof panels(1KW) each.

The species we can grow in Central Florida are suitable or adapting to physiographic regions along the Gulf Coast portions of the states of Alabama, Mississippi, Louisiana, and Texas. We would propose to begin species evaluations in those states as the Central Florida test site is installed and the productions and culture research in Florida is initiated. A collaborative relationship already exist with Mississippi State University and we have no reason to believe that Auburn University, Louisiana State University and Texas A&M University would not readily participate in this program of work.  Therefore, we propose to form a consortium of public/private entities to execute this program of work for Central Florida and the Gulf South.

Collaborators

Common Purpose, a central Florida NGO and the University of Florida have cooperated on a number of projects in the region with excellent outcomes.  Through these efforts contacts and partnering capabilities have been considerably enhanced.  We have established relations with the following collaborators:

A.  External
Landowners: Cargill and IMC/Agrico and several small landowners throughout the state

Electric Companies: TECO, Lakeland Electric, Shell Energy

Local governments: Lakeland and Orlando/Orange County

Agencies: Florida Department of Environmental Protection, Florida Division of Forestry,

Florida Institute for Phosphate Research, Department of Community Affairs

LaBelle Plantworld

Twyford International

Central Florida Lands and Timber

International Forest Seed Company

Williams Companies

PCS Phosphate

U. S. Department of Energy via Mississippi State University
B. Internal
School of Forest Resources and Conservation

Agronomy Department

Food and Resource Economics Department

Mechanical Engineering Department

Soil and Water Science Department

Center for Natural Resources
Cooperative Extension, especially the Polk County Extension Office
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