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Note on Internet Interactive Function of Report:  As with our previous SERBEP/SSEB Reports, hyperlinks are provided to our webpages at www.treepower.org where Readers may get additional information on topics discussed.  In order to utilize this function, log onto the Internet and then click any respective hyperlink below.

Introduction:  In conjunction with numerous Public and Industry cost sharing Parties and Advisors (including the Southeastern Regional Biomass Program/Southern States Energy Board) an ~135 acre Energy Crop Tree Farm has been established in central Florida (Lakeland).  While small plots of native species trees (cypress, pine, maples, etc.) have been established in conjunction with associated phosphate mining reclamation research, the Site is designed to function as a commercial scale Energy Crop (closed loop biomass) Tree Farm consisting of three types of short rotation woody crops (“SRWC”):

· Non-Invasive Eucalyptus Trees – (E. grandis, E. amplifolia) developed from decades of clone research by Shell Energy and the University of Florida.

· Cottonwood Trees (Populus deltoides) native to the Southeastern U.S., including Florida.  Clones used primarily came from Mississippi State University feedstocks.

The end-use application of the SRWCs is to create a renewable energy fuel resource primarily for biomass co-firing at existing coal power plants in the Region.  Because of this planned fuel use, a key consideration in selecting the Lakeland Site was its close proximity to four power plants (distances of 2 to 40 miles via trucking and/or rail transportation):

· Lakeland Electric’s 365 MW McIntosh Unit (pulverized coal).

· Tampa Electric’s 250 MW Polk Power Station (coal gasification IGCC).

· Wheelabrator Ridge Generation’s 40 MW Station (traveling grate boiler stoker).

· Several Units (~125 MW per Unit) at Tampa Electric’s Gannon Station (cyclone).

Largely as a result of prior SERBEP sponsored biomass co-firing test burn demonstrations (primarily funded by electric utilities), all of the above units except the Polk Power Station have now been permitted by the Florida Department of Environmental Protection (FDEP) to co-utilize SRWC fuel.  Hopefully, the U.S. Department of Energy (DOE) understands the critical importance of this prior SERBEP sponsored work – not only in building commercial scale operations experience at power plants, but the necessity of educational outreach with the FDEP.   In every permitting request, initially the FDEP wanted to open air emission issues at power plants well outside the scope of biomass fuel co-utilization 

Although an initial but limited “test burn” has been conducted at Polk, the Unit’s wet slurry system (for coal gasification) presents unique engineering challenges which still must be addressed.  Requests by us and Tampa Electric to the DOE for cost sharing in additional testing on the IGCC Unit has not been successful (national grant solicitations). 

One competitive advantage of using SRWCs is the ash content (entrained dirt) of the delivered fuel – which can be 3 to 4 times lower than wood wastes.  With lower ash content, operation/maintenance costs on existing equipment at power plants would likely be reduced.

As will be discussed, two of the above power plants (Tampa Electric’s Polk Power Station and Wheelabrator’s Ridge Generation Unit) qualify for the Section 45 Federal Income Tax Credit (Wind and Closed Loop Biomass) which can significantly improve the economics for the use of SRWC fuel.  

To our knowledge, Tampa Electric is the only electric utility in the U.S. currently marketing green energy to its customers (a voluntary program) from biomass co-firing.  However, residential/commercial subscription rates are extremely low (well below even 1%).  While we continue to try to be optimistic on voluntary Green-marketing Programs, realistically – only through Federal or State of Florida Renewable Energy Legislation will any meaningful demand for SRWC fuel likely occur.  In late 2003, a Bill was introduced in the Florida Senate (Senator Bennett) calling for a 4% Renewable Energy Portfolio Standard – phased in over ten years.

Given the realities of the current inability by SERBEP to continue supporting projects of this type, we may be forced to harvest the tree plantation for landscape mulch.  Mulch companies are offering ~$15 per green ton for “tree rights”, where the costs of harvesting, chipping, and transportation would be the responsibility of the Mulch Company. 

Background on Approaches to Demonstration/Commercialization:  In understanding the results to date of our work efforts, it’s important to understand the whys of the approaches taken.  Two critical driving factors are (1) land base; and (2) harvesting costs.

Land Base:  The central Florida region represents a major market opportunity in the U.S. to develop SRWCs for four (4) primary reasons:

· Florida is the third largest electricity market in the U.S.

· A Warm Climate resulting in long growing seasons (i.e., high crop yields).

· An extensive fleet of coal power plants which can co-fire biomass fuels.

· A large land base of unutilized/marginal lands.  

Most often when the topic of energy crops arises, people immediately think of traditional Farmbelt States.  However in central Florida alone, more power plant generation capacity exists than in entire States like Iowa, Kansas, Nebraska, or Minnesota.

Given the size of this market opportunity, potential demand to co-fire 1 to 5% (by generation kWh) of energy crops in the region’s existing coal fired power plants would represent a significant agriculture challenge as to land base.  With high growth rates in urban sprawl, central Florida continues to lose tremendous amounts of agricultural lands for residential and commercial development.

Recognizing this fact of diminishing agriculture lands, we turned to the most unused (and lowest value) land base in the Region – closed phosphate mined lands.  In phosphate mining approximately 40% of all mined lands are clay settling ponds (also called slime pits).  In extracting phosphate from the mined soil matrix, large volumes of pressurized water is used to separate heavy clays.  These waste clays are then sluried into mining pits, 30 to 60 feet in depth.
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While phosphate mining technology has improved during the 1990’s, historically it has taken ~15 years for these clay settling areas (CSAs) to de-water enough to start working sites with modified farming equipment (tracked or balloon tire).  Because of the instability of the clay soils (reaching depths up to 60 feet), land values for CSAs are low as these sites: (1) cannot structurally support buildings for commercial or residential development; (2) are difficult to develop for agriculture use (e.g., more costly than other land options).

Currently in the central Florida region, there are approximately 160,000 acres in CSA lands that are largely undeveloped.  Where use has occurred on CSAs, it is primarily low financial return cattle grazing (land lease rates of $15 to $30 per acre per year).  

However, prior research conducted by the University of Florida and Phosphate Mining companies (e.g., Cargill, IMC/Agrico) have shown that CSAs are extremely fertile soils, high in Potassium (K) and phosphorus (P) -- two key components of productive soils.

Tree Farm Establishment Costs:  As shown below by cost components, actual costs incurred in SRWC Tree Farm establishment have been $1,250 per acre – certainly much higher than tree establishment on more traditional agriculture land.  These high costs clearly illustrate why CSAs have not been developed for agriculture use.

Costs Per Acre for Tree Farm Development on CSA

[image: image14.jpg]




One very important circumstance causing this high establishment cost is weed control ($340 per acre) as our site, like most CSAs in the Region, was invaded by cogon grass.  According to the USDA, cogon grass is considered one of the world's 10 worst invasive weeds and has spread as far south as the Everglades, up into South Carolina and west into Texas, but Florida is the epicenter.

	Illustration of the prairie of cogongrass 

(after herbicide) prior to initial tree planting at Site.

	

	Per U.S. Geological Survey information, the economic costs of cogon grass may exceed $500 million annually in the U.S., by taking crop and forestry lands out of production, eradication expenses, and losses from fire.  Site Prep for the control of cogon requires two applications of herbicide (Round-Up Pro) and soil disking (to kill below ground rhizomes).
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As mentioned previously, we are also working with Phosphate Mining Interests and the Florida Department of Environmental Protection (FDEP) on tree research/demonstrations associated with mining reclamation.  This corollary work is showing significant potential in reducing or even eliminating expenses incurred in establishing SRWC Tree Farms on CSA sites.  While our costs of $1,250 are high compared to traditional tree establishment on agriculture lands, this cost is considerably below the $2,000 per acre historical cost incurred by the State of Florida to reclaim old phosphate mining sites.  Also, on two key environmental objectives associated with mining reclamation, SRWCs are achieving demonstratively better results than current FDEP practices to:

· Control/Eliminate shade intolerant cogon grass.

· Build soil quality through increased soil organics, available nitrogen (Carbon/Nitrogen Ratio), and decreasing soil compaction (bulk density) of the heavy clays.

Two of the most significant accomplishments with SRWC Energy Crops in achieving mining reclamation/soils remediation objectives are: (1) With the SRWC Trees attaining average growth rates of ~20 feet per year, a forest canopy quickly forms to very effectively control “shade intolerant” cogon grass; (2) a dramatic decrease in the Site’s initial soil pH (of approximately 8) to 6.5 -- much more conducive not only to tree growth but native flora.

Some Readers may view that while these environmental land reclamation and remediation benefits are beneficial (a non quantitative environmental externality), this is outside the scope of Energy Crops and Renewable Energy. This view is incorrect.  The key consideration in advancing the use of any renewable energy option (whether it be wind, solar, biomass, geothermal) is cost reduction.  The U.S. Departments of Energy and the Agriculture must recognize that while technology advancements play an absolutely critical role in achieving renewable energy commercialization, technology focus is not the only way to achieve competitive economics.  Through our SRWC Demonstration Project, we believe that a “National Model” is being created, demonstrating environmental and cost benefits of developing Energy Crops, not on traditional agriculture lands, but on un/under utilized marginal lands.  In every State in the U.S., significant Federal and State monies are being spent each year on environmentally damaged sites.  If Energy Crop development can achieve greater benefits and at lower costs than traditional approaches to reclamation and remediation, then there is no reason why SRWC Tree Farms should not qualify for State and Federal funding avenues for reclamation/remediation.

Currently the FDEP is reviewing Mining Rules to allow SRWC projects to qualify for reclamation funding.  If successful, this could significantly improve the cost economics of Tree Farm development – subsidizing or even eliminating the cost of initial tree establishment costs (e.g., site prep, herbiciding, tree bedding and planting) for Farming Interests. 

Significance of Harvesting Costs:  In addition to Land Base, another extremely critical factor in the successful development of Energy Crops is harvesting cost.

	Even if success is achieved in lowering tree establishment costs (e.g., from reclamation funding) – total FOB costs of delivered energy crop fuel to electric utilities will be dominated by harvesting costs – up to 70%!

By recognition and appreciation of harvesting cost concerns, hopefully Readers will understand many of the technical agriculture approaches utilized in this Project.
	Using Traditional Methods, Tree Harvesting Costs

can represent ~70% of total Tree Fuel Costs.
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Assumptions/Basis of Cost Projections:  The below cost projections MMBTU values are based on green tree fuel containing 4,500 Btu’s per pound, or 9 MMBTUs per green ton.  The “Target Case Scenario” reflects our general best guess in achievable costs.

Cost Scenarios For Delivered Energy Crop Fuel (in Green Tons and MMBTUs)

	Cost Component:
	High Cost Scenario
	Low Cost Scenario
	Target Case Scenario

	
	
	
	

	Tree Establishment
	~$4/0.45 
	~$0/0
	~$2/.20

	Harvesting/Chipping
	~$15/1.65
	~$8/.90
	~$10/1.10

	Transportation
	~$5/.55
	~$3/.35
	~$4/.45

	
	
	
	

	Total w/o Wood Yard
	~$24/2.65
	~$11/1.25
	~$16/1.75

	Total with Wood Yard
	~$32/3.55
	~$15/1.70
	~$20/2.20


1.
Site Prep/Bedding/Tree Establishment: 

Assumptions used for the “High Cost Scenario” reflect $1,250 per acre (e.g., actual costs incurred).  Since SRWCs coppice (e.g., re-grow from the stump) allowing for multiple harvests, a levelized cost (i.e., annuity) per green ton was developed.  The methodology used assumptions of six (6) harvest rotations every three (3) years; a cost of capital of 9%; and tree yields of 32 green tons per acre per year (to be discussed).

The “Low Cost Scenario” assumes that tree development costs would be entirely reimbursed from an external funding resource (e.g., Phosphate Mining Reclamation). The “Target Cost Scenario” reflects that costs are either (1) partially subsidized from outside funding resources; or (2) tree establishment is on more typical agriculture land.

2. Transportation Hauling Costs: 

Since transportation hauling cost is a totally variable cost, depending on mileage and location, some “typical” ranges of costs are provided.  Data used to develop these estimates came from spot market quotes by local haulers, surveys conducted by the University of Florida within the Forest Products Industry, and responses to Lakeland Electric’s Request for Proposals (RFP) on transporting wood fuel from our Tree Farm to their McIntosh Coal Unit (e.g., $5 per green ton by M.A. Rigoni).

3.
Harvesting/Chipping Costs: 
Based on numerous field trips, discussions, and surveys throughout the Forest Industry in the Southeastern U.S., harvesting/chipping costs have ranged from a low of ~$8 per green ton (e.g., Kimberly Clark Energy Fuel operations in Mobile, Alabama) to a high of $23 per green ton for central Florida (e.g., Lakeland Electric’s RFP).  The “Target Cost Scenario” assumes that Claas type harvesting equipment is utilized.  

It should be noted that the above $23 harvesting cost estimate includes creating a whole tree wood yard, allowing Lakeland Electric to co-fire SRWC tree fuel over an extended period throughout the year.   The cost components of the $23 estimate is  ~$15 for harvesting/grinding; ~$8 for the wood yard.

Also, it must be noted that the above estimates do not reflect applications where re-grinding is necessary – e.g., the Polk IGCC Unit (wet slurry coal gasification).  While numerous vendors believe a small and consistent (e.g., ~quarter inch mesh) size can be technically and cost effectively achieved, this can only be determined by commercial scale demonstrations.  Efforts to attain DOE cost sharing for commercialization trials (national grant programs) have been unsuccessful.   

Tree Bed/Planting Designs: The previous discussion on harvesting costs will hopefully explain the approaches we’ve implemented. In addition to a single tree row design (which would use traditional harvesting equipment of skidders, feller-bunchers, etc.), multiple tree row planting/bed designs were implemented to accept Claas type harvesting equipment.  
Illustrations of Quadruple Bed Design and Double Row (per bed) Tree Planting.
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	Single Row Planting: One row of trees planted per bed. On average, beds are spaced on 9 foot centers. Harvesting on single row planted beds would use traditional equipment of skidders and feller-bunchers. 

Planting density:  estimated to be 1,957 trees per acre.
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	Double Row Planting   Two rows of trees planted per bed. On average, beds are spaced on 9 foot centers. Harvesting on double row planted beds would use equipment currently utilized for energy crop trees in Europe (e.g., Claas Harvester). 

Planting density: estimated to be 3,955 trees per acre.
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	Quadruple Rows on Macro Beds/Mounds Four rows of trees planted per bed/mound. Beds spaced on 23 foot centers. Harvesting on quadruple row planted beds would also use Claas Harvester type equipment. 

Planting density: estimated to be 3,030 trees per acre
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Coupling the above tree bed designs with the below technical illustrations of Claas harvesting equipment, explains the “whys” of our multiple row planting designs.  In Europe where Class Foragers are commercially used for energy crop harvesting, costs are reported (by Claas and the Antares Consulting Group) to be approximately $5 per green ton – a two-thirds reduction (from $15) in the level of costs that would likely be incurred in central Florida using traditional harvesting equipment.

Harvesting Head for Claas of America/Germany Foraging Equipment
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One of the likely cost competitive advantages of using this Claas equipment is the probable compatibility of the harvesting cutting head with existing Claas Foragers used extensively within both the Forest and Sugar Cane Industry – reducing the need for a totally dedicated unit to harvest energy crops.  

Given three points:  (1) that the economic viability of SRWCs will only be achieved by reductions in harvesting costs from traditional methods; (2) that Claas has never commercially demonstrated the cutting head in the U.S. using their personnel; (3) Claas’s continued willingness to cost share 50% in commercial demonstrations – it is puzzle some why the DOE has repeatedly rejected cost sharing proposals by us and Claas for commercial scale demonstrations (again, through national grant solicitations).

Average Growth Per Year in Energy Crop Trees:  In the Fall of 2003, extensive random plot tree growth measurements were taken within the Plantation.  For those not familiar with our Tree Farm, some of the below measurement data may appear confusing as to tree growth rates in single versus double rows.  In typical agriculture applications, one would expect higher individual tree growth in single row planting designs. What the below data reflects, especially evident with cottonwood trees, it the direct impact of cogon grass on tree growth.  Where trees were planted in less dense arrays (e.g., single rows) less shading occurred resulting in extreme cogongrass (weed) competition and reducing tree growth.   

	Tree Species
	Height (feet/meters)
	Diameter (inches/cm)
	Sample Over:

	Cottonwood:
	
	
	

	Single Row
	4.25 ft/1.3 meters
	.27”/.7 cm
	2.5 years

	Double Row
	13 ft/4.0 meters
	1.15”/2.9 cm
	2.5 years

	Quad Row
	N/A
	N/A
	N/A

	
	
	
	

	E. Grandis
	
	
	

	Single Row
	22 ft/6.7 meters
	2 to 3”/5 to 7.6 cm
	2.5 years

	Double Row
	16.7 ft/5.1 meters
	1.25”/3.15 cm
	2.5 years

	Quad Row
	15 ft/4.6 meters
	1.5 to 2”/3.8 to 5 cm
	1.5 years

	
	
	
	

	E. Amplifolia
	
	
	

	Single Row
	13.5 ft/4.1 meters
	1.3”/3.4 cm
	2.5 years

	Double Row
	15 ft/4.6 meters
	1.2”/3.1 cm
	2.5 years

	Quad Row
	too early
	too early
	less than 1 year


Tree Yields: As of October 2003, most of our Single Row trees are two and one-half years old. Double and Quadruple Rows trees are 1 and one-half years old. Two primary factors are limiting our ability to project energy crop tree yields: 

· A lack of agriculture science precedent in planting eucalyptus and cottonwood trees in such high planting densities per acre (i.e., traditional densities are ~600 trees per acre).

· The current maturity of trees -- especially double and quadruple spacing (not even two years old), making it difficult to project yield growth curves. 
	Currently, the University of Florida is providing us their "very preliminary" estimates of yields on single row plantings: 

· High End:   32 green tons (16 dry tons) per acre, per year.

· Low End:   20 green tons (10 dry tons) per acre, per year.
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[Notes on conversions: Results of numerous scientific labs fuel analyses of our eucalyptus trees has consistently shown a moisture content of ~50 percent – making any conversions from “green/wet” tons to dry tons simple.  Metric conversions for heights and diameter (feet/inches to meters/cm) and area (acres to hectares) are available on the Internet.]  

Global Warming:  In the DOE’s setting of funding priorities for renewable energy research and demonstration, we continue to articulate a position (based on sound science and engineering) on the special significance of co-firing energy crops at coal power plants.  As DOE analysis has shown, most renewable energy technologies generally have operating characteristics (e.g.., capacity factors, load curves) representative of peaking and intermediate units, thus typically displacing natural gas generation from an integrated resource grid.  Clearly, this is the case for solar and also wind energy projects where most kWh generation would occur during daylight hours.  Conversely, biomass co-firing unquestionably displaces coal use (typically base load units).

	The significance of this above point is reflected in EIA data, where approximately 90% of all CO2, NOx, and SO2 emissions from electric utilities come from coal generation.  

Simply stated, biomass co-firing directly addresses where the “big picture” problems exist.


	Percentage of CO2 Emissions by Power Plant Technology with Utility Industry.
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Also as DOE lifecycle analysis has shown -- while there are nuances, a general conclusion is that biomass fuels used in co-firing applications at coal power plants are carbon cycle neutral (just like wind or solar power).  However, use of SRWC energy crop fuels have an additional CO2 reduction component that other renewable energy options do not have – below ground carbon storing 

Often we hear of DOE comments that any benefits of carbon storing with SRWCs are temporary.  In a context of growing trees on traditional agriculture lands, this statement may be appropriate.  However, within the context of our Project where the land base is environmentally damaged lands, his statement is unquestionably incorrect.  In any discussion of carbon saturation levels, the starting point of measurement is absolutely critical.  On environmentally damaged sites (e.g., as a result from mining operations), existing organics/carbon levels in soils can be extremely low or almost non-existent (as was the case in our phosphate mining CSA site).  Thus within this context, any carbon storing on environmentally damaged lands up to the carbon soil saturation level would be permanent.

	In field research conducted by the University of Florida at our CSA Tree Farm, approximately one and one-half year old whole eucalyptus trees (~20 feet in height) were excavated with a back-hoe.  

Trees were cut at the base, with the (1) above ground and (2) below ground mass weighed.
	~40% of Whole Tree Mass 

was Contained Below Ground.
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Above and Below Ground Mass of Whole Trees

	Tree Component:
	Kilograms
	Pounds
	Percent

	Stem Mass
	16.85
	37.07
	

	Leaf Mass
	6.65
	14.63
	

	Branch Mass
	4.85
	10.67
	

	  Above Ground Mass
	28.35
	62.37
	61.55%

	Main Root Mass
	16.55
	36.41
	

	Feather Root Mass  
	1.16
	2.55
	

	  Total Root Mass
	17.71
	38.96
	38.45%

	Total Whole Tree Mass
	46.06
	100.33
	100.00%


In our opinion, DOE Lab sponsored research (primarily Oak Ridge) has fallen well short in adequately assessing the potential role of energy crops in achieving U.S. Global Warming objectives.  The nexus of this inadequacy in efforts to date by the DOE, is a lack of empirical data from field research – especially from commercial scale energy crop plantations such as ours.  A problem also exists with the diversity/sample size of data used in historical DOE modeling for carbon storing.  A paradigm that energy crops will be mostly grown on typical agriculture lands (versus marginal lands) is in our view, clearly incorrect.  Proposals by us and the University of Florida to address this concern have been consistently rejected by the DOE (in national grant solicitations).  

The Section 45 Tax Credit:  The Federal Tax Credit for Wind and Closed Loop Biomass can dramatically improve economics for SRWCs.  Two key provisions of Section 45 are that in order to qualify for the Credit, a unit must be placed in-service after 1992, and the first use of dedicated energy crops (i.e., closed loop biomass) must commence before December 2003.  For Power Providers whose Units meet these qualifications, a tax credit currently valued at ~1.8 cents per kWh can be taken during a ten year period.  For example under current tax law, if a power plant placed in service after 1992 first used dedicated energy crops in December 2003, the unit would then be “grand-fathered” -- allowing the ability to claim the Section 45 Tax Credit through December 2013.

 It is our understanding that the National Energy Bill currently being drafted by Congress (as of November 2003), includes three provisions that would expand and extend Section 45:

· Extending the “first use” criterion beyond December 2003.

· Eliminating the 1992 placed in service criterion, allowing all power plants to qualify.

· Allowing non-taxable utilities (e.g., municipalities, co-ops) to sell Section 45 Tax Credits to taxable Parties.

In discussing the economic value of the Section 45 Tax Credit with Power Plant Engineering or Fuel Procurement staffs within the Industry, it has been our experience that incorrect beliefs exist as to the true value of the Tax Credit.  The point of confusion is that Section 45 is not a deduction from taxable income – rather, it is a direct reduction to income taxes.  

Thus, to determine the true economic value of the Section 45 Tax Credit the 1.8¢/kWh value must be divided by 1 minus the effective Federal/State Tax Rate.  For example, if a Power Provider’s combined Federal and State effective tax rate is 36%, the value would be 2.81¢/kWh.  In fundamental engineering economics (e.g., revenue requirements), this step is critical in evaluating straight-up, in an apples to apples comparison, the costs of traditional fuels versus the true economic costs of energy crop biomass fuels qualifying for the Section 45 Tax Credit.

In fuel procurement decisions, a necessary final step is to convert the Tax Credit’s value from kWh to MMBTUs.  This can be performed in a short-cut process using a power plant heat rate of 10,000 as the starting basis for a kWh to MMBTU conversion.  For example, for a power plant having a heat rate of 10,000 the conversion is simple – a Tax Credit value of  2.81¢/kWh exactly equals $2.81 per MMBTU.

By taking 10,000 and dividing this by any respective power plants heat rate, a quick conversion ratio can be determined.  For example, for power plants with the following heat rates, the value of the Section 45 Tax Credit would be as follows:

· For a heat rate of 9,000 the value would be 3.12 per MMBTU 

· For a heat rate of 10,000 the value would be $2.81 per MMBTU.

· For a heat rate of 14,000 the value would be $2.00 per MMBTU.

Clarifying Points:  It must be emphasized again that the scope of this Report only addresses energy crop fuel cost FOB.  Readers must understand that other significant costs will be incurred in co-firing biomass fuels – ranging from the costs of direct injection pneumatic fuel delivery systems to the additional grinding of biomass fuel to co-mingle with coal.  The Electric Power Research Institute (Dr. Evan Hughes) has developed estimated ranges of these costs.

Field Photography:  Sometimes a picture can be worth a thousand words.  Current photographs taken in October 2003 of the Tree Farm can be accessed from our website.
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Final Comments:  The intent of this Report is to address two areas – (1)  Providing summary results at our energy crop tree farm after two growing seasons; (2)  Hopefully, initiating discussion within the DOE and the USDA as to the appropriateness of eliminating funding to Regional Biomass Programs and State Energy Programs for commercial scale demonstrations and applied/field research.

Further illustrations of this last point is in (1) the DOE/USDA’s renewable energy awards for the latest national grant solicitation in 2003; (2) EIA’s report to Congress on the proposed 10% Renewable Energy Portfolio Standard (REPS).

In the latest DOE/USDA national grant solicitation, awards were heavily weighted to agriculture waste projects.  While the area of agriculture wastes is certainly important, it is the lack of emphasis placed on biomass co-firing (and also energy crops) which is of a concern.  

	According to EIA’s Report to Congress (Senator Bingaman RPS Analysis -- AEO 2003), Wind and Biomass Co-firing would be projected to comprise 93% of Renewable Energy electricity generation by 2020 under a REPS.  

From an renewable energy perspective, agriculture wastes is in a very fringe area, while biomass co-firing is certainly not.
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Also, significant agriculture issues certainly exist outside of waste streams – as illustrated by our project work which is addressing an annual $500 million economic cost problem with cogon grass.

We certainly hope the DOE and USDA reconsider their decision, recognizing the importance of commercial demonstrations in mainstream renewable energy applications.
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RPS comparisons

																																																												UCS Senate RPS Analysis (AEO 2002)										UCS Senate RPS Analysis (AEO 2002)										UCS 20% RPS Analysis (AEO 2001)

				EIA Bingaman RPS Analysis (AEO 2003)										EIA Bingaman RPS Analysis (AEO 2003)										EIA Bingaman RPS Analysis (AEO 2003)								EIA Murkowski RPS Analysis--AEO 2002 (2/02)										EIA McIntosh RPS Analysis (AEO 2001)										EIA McIntosh RPS Analysis (AEO 2001)																		higher gas price case

				2020		2020								2020-Rev		2020-Rev.								2020								2020		2020								2020		2020								2020		2020						2020		2020								2020		2020

		Generation (billions kWh)		Reference		RPS		Difference						Reference		RPS nom cost cap		Difference						RPS Real Cost Cap		Difference						Reference		10% RPS no sunset case		Difference						Reference		10% RPS		Difference						20% RPS		Difference						Reference		10% RPS		Difference						Reference		10% RPS		Difference						Reference		20% RPS		Difference

		Coal		2567.9		2496.8		-71.1		50%				2568		2497		-71		50%				2461		-107		56%				2,472		2,329		-143		44%				2,366		2,246		-121		35%				2090		-276		33%				2469		2,404		-65		39%				2,642		2,530		-112		63%				2347		2007		-340		39%

		Petroleum		56.4		55.3		-1.1		1%				56		55		-1		1%				54		-2		1%				49		40		-9		3%				35		29		-6		2%				25		-10		1%				48		43		-5		3%				219		178		-41		23%				31		22		-10		1%

		Natural Gas		1440.9		1379.1		-61.8		44%				1441		1379		-62		44%				1365		-76		40%				1,733		1,566		-167		51%				1,813		1,597		-216		63%				1258		-555		66%				1729		1,632		-98		58%				1,312		1,287		-25		14%				1880		1383		-496		58%

		Nuclear		792.9		785.6		-7.3		5%				793		786		-7		5%				786		-7		4%				702		692		-10		3%				613		613		0		0%				613		0		0%				702		702		0		0%				702		702		0		0%				574		558		-16		2%

		Conventional Hydro		304.3		304.3		0						304		304		0						304		0						304		304		0						304		304		0						304		-0						304		304		0						304		304		0						302		302		0

		Geothermal		33.4		37.1		3.7		3%				33		37		4		3%				41		8		4%				35		58		24		8%				31		76		45		13%				114		83		10%				44		43		-1		-1%				45		43		-2		-1%				28		116		88		11%

		MSW/Landfill Gas		33.8		38.4		4.6		3%				34		38		4		3%				39		5		3%				34		41		6		2%				32		37		5		2%				40		8		1%				34		34		0		0%				34		34		0		0%				33		67		34		4%

		Dedicated Biomass		61.6		62.2		0.6		0%				62		62		0		0%				63		1		1%				60		75		15		5%				57		160		102		31%				447		390		49%				60		59		-1		-1%				62		59		-3		-1%				57		259		202		24%

		Biomass Co-firing		8.8		23.6		14.8		11%				9		24		15		11%				49		40		22%				4		71		67		21%				6		91		86		26%				79		73		9%				6		6		-1		-0%				5		8		2		1%				9		153		144		17%

		Solar Thermal		0.9		0.9		0		0%				1		1		0		0%				1		0		0%				1		1		0		0%				1		1		0		0%				1		0		0%				1		1		0		0%				1		1		0		0%				1		11		10		1%

		Solar PV		2		2		0		0%				2		2		0		0%				2		0		0%				2		2		-0		-0%				2		2		-0		-0%				2		-0		-0%				2		2		0		0%				2		2		-0		-0%				2		3		1		0%

		Wind		29.2		140.7		111.5		82%				29		141		112		83%				160		131		71%				24		226		202		64%				19		116		97		29%				264		246		31%				21		189		168		102%				22		209		187		101%				13		369		356		43%

		Other		17		17		0						17		17		0						17		0																																		15		15								15		15								13		13

		Total		5349.1		5,343		-6.1		100%				5349		5343		-6						5342		-7						5,420		5,405				100%				5,280		5,272								5,238								5,436		5,434								5,365		5,372								5291		5264
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				Scenario
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