Biomass and Bioenergy Research Development at West Virginia University

Jingxin Wang, Associate Professor

Joseph McNeel, Professor and Director
West Virginia University

Division of Forestry and Natural Resources

Morgantown, WV 26506

Introduction

West Virginia, located in the central Appalachian region, has abundant biomass resources.  The state of West Virginia is the third most heavily forested state in the U.S. and has 12 million acres of forest land (USDA 2000, Griffith and Widmann 2003).  West Virginia also has 3.6 million acres of farmland (USDA/NASS 2006).  

The state produces 2.41 million dry tons of wood residues per year including 1.34 million dry tons of logging residue, 941,868 dry tons of mill residues, 118,590 dry tons of urban tree residues and 12,716 dry tons of pallet residues (Wang et al. 2006).  The state’s annual agriculture residue production is 903,826 dry tons including 101,000 dry tons of grass seed residue, 10,618 dry tons of corn stover, 131,440 dry tons of corn silage, 1,585 dry tons of soybean residue, 3,731 dry tons of all wheat straw, 3,838 dry tons of switchgrass, 2,593 dry tons of short rotation woody crop, 662,780 dry tons of animal manure, and 26,241 dry tons of solid wood material from the construction and demolition waste.  The total annual biomass production potential is 3.32 million dry tons in West Virginia, which could produce 47.06 trillion BTUs.  The forestry sector produces 72.7% of the total residue biomass in the state while the agriculture sector provides the rest of 27.3%.

A small portion of logging residues is used for firewood or other purposes in West Virginia.  However, there are no statistical data to indicate the amount of logging residues being used annually for these purposes.  There is a growing interest in more efficient utilization of logging residues and conversion of these underutilized materials to bioproducts or bioenergy.
The primary uses of mill residues have changed over time in West Virginia.  Mill residues were used mainly for boiler fuel (65.7%) in 1999 and then decreased gradually to 33.6% in 2002 and to 17.5% in 2005.  Mill residues for mulch averaged 15.5% each year.  Mill residues for pellet fuel have steadily increased.  Specifically in 2005, pellet fuel was the major use of mill residues and accounted for 66.7% of the total.  It was followed by boiler fuel (17.5%) and mulch (8.6%).  It was noticed that 7.2% of mill residues were also used for composite materials in 2005.  

Of all the chicken litter producers in West Virginia, 33% used all of their litter, 52% used some and 15% used none of it.  For the on-farm litter utilization, the greatest percentage of litter was used as fertilizer (91%) and only 8% was used for feed supplement.  For the litter used for fertilizer, an average of 82% was reported for use on grassland and 16% was used on row crops.  Among the litter producers, 60% of them sold 76-100% of their litter as fertilizer.  Some research has been conducted for converting hog manure to biofuel (Eddy 2006).  However, effective utilization of animal manure needs to be emphasized in the state. 

The University Strategic Initiative

West Virginia University (WVU) has developed the “Strategic Initiative for Energy and Environment 2006-2010” with the overall goals to establish an enabling structure for WVU to effectively address energy and environmental problems of state, national, and global importance, and for WVU to become recognized nationally as one of the leading academic institutions for innovative energy and environmental research, education, and training (WVU 2006).  Additionally, the University wishes to broaden its role as a resource to the Nation and the State of West Virginia on energy and environmental issues.  The initiative will serve as a foundation and guideline for addressing state, national, and international energy needs and priorities with a focus on fossil fuels.  Recognizing that the environment for energy and related environmental issues is dynamic, this plan is intended to be flexible so that the University can respond to changing priorities and emerging opportunities.
Overall, this initiative addresses the national priority of having a diverse supply and delivery of reliable, affordable and environmentally-sound energy. This plan includes substantial initiatives on fossil sources of energy, e.g., oil, gas and coal.  Examples of specific initiatives involving coal research include but are not limited to mine safety, carbon sequestration, hybrid energy systems, coal-based fuels (liquid fuels and hydrogen) and other by-products (e.g., carbon foam, fibers, etc), fuel cells, computational energy sciences, and extraction and separation technologies. 


One of the eight initiatives is “Advance technologies for bio-fuels and bio-products from renewable resources and reducing environmental liabilities.”  The objectives of this initiative include: 

(1) Develop technologies for the production of value-added bio-fuels from non-fossil, renewable resources. The focus of these programs will be to continue current research on bio-fuels and to further develop cost-effective, environmentally sound technologies for the conversion of non-fossil renewable resources such as wood and biomass, including environmental liabilities, into fuels/energy or other chemicals. WVU researchers have developed a process for converting animal wastes to a bio-fuel that can be mixed with diesel. A demonstration production is expected to be developed in the near future for testing scale up of the process.
(2) Expand collaborations, service, and research programs with the state and U.S. agricultural and forestry industries. Develop focus areas in: the identification of non-traditional organic fuel resources that can be placed in sustainable production with appropriate management; lessening of environmental infringement; creating market opportunities and pilot projects; and promoting partnership development.

Research Development Activities

With the assistance of West Virginia Development Office, a Biobased Materials Research Center has been established in the Division of Forestry and Natural Resources at West Virginia University.  The Center has been building a multidisciplinary research development team and is collaborating with scientists or professionals across the campus, state and federal agencies, and industries on several biomass/bioenergy related projects including: biomass availability, landfills as alternative energy for dry kilns, steam production from alternative fuels, economic and technical feasibilities of biomass conversions to bioenergy, and others.
Summary

Wood and agricultural residues are the major biomass resources in West Virginia.  In 2001, the state of West Virginia consumed 1,255 trillion BTUs of energy, among which only 1% was produced from biomass (EIA 2006).  With the biomass resources, West Virginia has the potential to produce 5.4 billion kWh of electricity from biomass, which is enough to supply power to 543,000 average homes, or 61% of the state’s residential needs (McCann 2005).  We are facing a unique challenge to efficiently use West Virginia’s abundant biomass to produce bioenergy and bioproducts, and to promote the state’s economy as well.  Certainly, we have better opportunities to utilize the state’s biomass resources in a sustainable and environmental-oriented manner.  Biofuels or bioenergy conversion from renewable biomass would provide West Virginia a significant opportunity in economic development and energy independence.
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