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Bob:
 
I made an attempt on Goal I, but I'm not very happy with it.  I think we tore up the original that you
sent and I'm not sure that this is any better. 
 
It is obvious that the logistics need to be included, and I simply used the information that you provided. 
I assume that you can fill this in as needed and if you need to consult with Steve that you will do so.  
 
I am not sure at all about the economics portion - probably needs some more discussion.  If it is
included then I definitely think that Richardson needs to be brought in for writing. 
 
Finally, objective 1 is primarily breeding/evaluation and I'm comfortable with that.  Objective 2 is
agronomics and I can write that, but we must discuss who (singular or plural) should be the lead on
that objective.  I think a discussion is necessary. 
 
Comments, 
 
Bill
 
Dr. William L. Rooney
Professor, Sorghum Breeding and Genetics
Chair, Plant Release Committee
Texas A&M University
College Station, Texas 77843-2474
979 845 2151 
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DARPA SORGHUM DRAFT (AVANT)



Sorghum Production and Logistics for Strategic Areas





Goal: 

The overall goal of this research is to optimize production of energy sorghum hybrids and wide hybrids in strategic areas that can provide feedstocks for JP8 production for military installations.  

Rationale: 

The C4 grass sorghum has been identified as a superior plant species for lignocellulosic bioenergy production due to this plant’s ability to produce ~10-15 dT of biomass per acre in good production environments.  The development of high yielding bioenergy crops is of central importance to the successful establishment of a large-scale biofuels industry for several reasons; (1) high yielding bioenergy crops will reduce the cost of biomass per unit of biofuels produced, (2) high yielding bioenergy crops will reduce competition for land and between food and fuel crops by minimizing bioenergy production footprints, (3) high yielding bioenergy crops will reduce the cost of transporting biomass to biorefineries by increasing the amount of biomass that can be generated near a biorefinery, and (4) high yielding bioenergy crops will significantly reduce carbon emissions per unit of transportation fuel produced generating carbon credits and positive environmental impact.  


The challenge of producing bioenergy sorghum is maintaining yield potential in areas with environmental stresses.  There is a need to assess the productivity and to identify hybrids adapted to specific regions.  Thus, the evaluation of bioenergy sorghums for regions with low rainfall, saline soils, and poor quality irrigation water is critical for further improvement and development.  The development of lignocellulosic bioenergy crops under these conditions will reduce competition between food and fuel crops and expand the acreage available for bioenergy production especially for strategic areas.  For example, the acreage of drought-affected and saline soils across the world has expanded greatly and sub-standard irrigation in these regions has increased. In some regions, this land has been abandoned and could be brought back into production if drought-resistant and/or saline tolerant bioenergy crops were available. In other regions, poor quality irrigation water is available that could be used for production of bioenergy crops if these crops had an increased level of salt tolerance.  


Objectives: 


1. 

2. Screen a range of energy sorghum hybrids for performance in locations appropriate for evaluation and important to DOD. 

3. 

4. 

5. Establish sustainable agronomic practices.

6. Evaluate systems to meet biomass delivery specifications (moisture content, particle size, total carbohydrate composition, ash content, etc.) for conversion systems.


7. Provide unit operation data and costs for production of feedstock for pilot facility, and model the performance and costs of commercial scale logistics systems. 

Deliverables: 

1. Identify and provide commercially available sorghum bioenergy hybrids adapted to specific production environments.  


2. An agronomic production guide for sustainable production of bioenergy sorghum.


3. Recommendations on harvesting preprocessing and storage appropriate for specific conversion systems.  


Technical Plan by Objective:


Objective 1: Screen a range of energy sorghum hybrids for performance in locations appropriate for evaluation and important to DOD.


Rationale: It is critical that sorghum bioenergy hybrids be screened in an array of environments to ensure that the hybrids that are best adapted to general regions are selected, to assess the realistic yield potential in a region, and to identify and screen for the factors that are most limiting in those environments.  This approach is the only logical approach for the selection and development of hybrids optimized to environments.  


Implementation Plan:.

a. 

b. Field experimental plots of bioenergy sorghum hybrids will be established at two locations in Texas (one at College Station, the other to be determined), and a third at a location strategically important to DOD (Hawaii?).  At each location, replicated tests will be managed as appropriate for cropping systems in the region.  In College Station, the tests will be duplicated; one will be irrigated and the other rainfed to assess the yield potential under optimal and dryland conditions.  

c. As some production will be in drier regions where saline irrigation water maybe used, an evaluation will be completed in West Texas where the trial is irrigated with water of different salinity levels. Irrigation will be performed at a level appropriate for bioenergy sorghum production.  In all locations, at harvest, both yield and composition will be analyzed.  The production data will also be compared with the concurrent bioenergy sorghum production at other locations.

Objective 2:  Establish sustainable and best mangment practices for optimum agronomic production.



Rationale: The genetic potential of a particular hybrid is only expressed if best management practices are utilized to manage the environment.  

Implementation Plan: At the same locations used in Objective 1, large plots 

a. 

b. 



a. (1-2 acres) will be established to test agronomic practices that include but are not limited to plant population, fertility, irrigation and harvest scheduling.  

b. 

c. Experiments will be designed to determine optimum fertility levels and plant populations; relative effects of irrigation and the timing of irrigation will be determined and hybrid type will e optimized to harvest schedule (in collaboration with Objective 3) to ensure biomass supply on a continual basis to a processing plant.  


Objective 3: Evaluate systems to meet biomass delivery specifications (moisture content, particle size, total carbohydrate composition, ash content, etc.) for conversion systems.

Rationale: Efficient harvest systems that consistently provide biomass to the processing gate in a timely and desired mode is essential for any biorefinery.  


Implementation Plan: Thirty acres of dryland production sorghum will be established near College Station, TX to produce a minimum of 100 dry tons that will replicate harvest systems and conditions at the other strategic locations.  This plot is sized to ensure the availability of the desired quantity of dry material if rainfall is short during 2011, and to provide sufficient material for evaluation of harvest date impact on the ability to provide low moisture feedstock.  Site establishment will be in April, with harvest operations beginning in July.  The majority of the field will be harvested at a time to provide as uniform feedstock material as possible for the conversion pilot plant.  In the remainder of the area, sorghum will be harvested periodically through the summer and fall, with the intent of evaluating  the time required for the stalks to field dry to the desired moisture content of <20% w.b. throughout an extended harvest season.  Previous experience with sorghum harvest has shown that, depending on weather conditions, the regrowth of the sorghum may occur before the cut stalks dry to the desired level.    Conditioning of the stalks to enhance field drying will ensure the desired moisture content while minimizing dry matter loss.  Alternative conditioning techniques will be used to determine the optimum techniques for differing weather conditions.  Detailed harvest activities are listed below.


a. Harvest for the collection of the 100 tons of sorghum at as low a moisture content as conditions will allow.  Specific dates for harvest will be determined by examining the long-range forecast, and selecting a period that is expected to provide an extended period of desirable drying conditions.

b. For the purpose of evaluating the impact of harvest date on feedstock moisture content and composition, sorghum will be harvested at four target dates throughout the crop year; July 15, September 1, October 15 and December 1.  Approximately one fourth of the allocated area will be harvested at each period.  Sorghum varieties will be selected for single or double harvest as appropriate for the target dates.  With regrowth of the sorghum, the first two dates will be harvested a second time in October or December, depending on field conditions and long-term weather forecast. 


i. Two conditioning methods will be evaluated in each harvest period.  Specific machines will be selected based on available data at that time.  With current knowledge, the selections would be a MacDon auger header and a Deere Tri-Lobe conditioner would be selected.  These will be evaluated to determine the impact of the conditioning methods on feedstock dry down rate and composition.


ii. At each harvest date, the moisture content of the sorghum will be determined prior to cutting and at two day periods until the material reaches a moisture content below 20%.  In the earlier dates, field drying may be terminated if the regrowth of the sorghum becomes excessive before the desired moisture level is reached.  


c. For both harvest activities, sorghum will be baled into 3 x 4 x 7 ft. bales and wrapped in plastic tubes for storage.  Bales from each harvest date will be wrapped separately.  


Objective 5
.

a. The logistics system necessary to support a commercial scale version of the pilot conversion plant will be analyzed using the Integrated Biomass Supply Analysis and Logistics (IBSAL) modeling environment developed by DOE’s Oak Ridge National Laboratory.  The IBSAL modeling environment can be used to assess the capacity, costs and carbon footprint of various machine and operational systems with weather scenarios for selected locations.  A limited number of candidate logistics systems and locations will be selected, in consultation with DARPA, for analysis.  Searcy and project personnel will optimize the complement of machines used in those systems and provide the project costs for delivery of the feedstock.

b. The results of the field data collection and logistics system simulation will be combined into an assessment of sorghum production, harvest and delivery system.  This effort will include details on the equipment, fuel use, man hours, and costs of planting, growing, harvesting, handling, and transporting feedstock in order to generate accurate projections of delivered feedstock cost under a commercial scenario.


�I assume this is the economic analysis objective.  I must have delected up above, but I am not adverse to including it, if appropriate., but I need insight and help from others.  
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