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Executive Summary 
 
The Viburnum Economic Development Area Corporation (VEDAC) was organized to promote the 
Viburnum area, be the central force in local economic development, and engage in activities to improve 
the economic vitality of the region. VEDAC was awarded an Energize Missouri Renewable Energy 
Subgrant by the Missouri Department of Natural Resources to study the feasibility for locating and 
operating a woody biomass electrical power plant in the VEDAC region. The region includes 
Washington, Iron, Dent, Reynolds and Crawford counties. 
 
The feasibility study included an assessment of: 

• Market considerations for the product and the biomass feedstock 
• The available supply of biomass feedstock 
• Organizational structure for development and operation of a biomass plant 
• Plant size, location, and technology to be used 
• Environmental and economic considerations 
• Projected financial outcomes 

 
The market analysis indicates a growing demand for electrical power, with concerns about the ability to 
meet demand due to retiring/obsolete power plants. Local demand includes mining-related activities 
which are power intensive. Power grid connections already exist in the region and may provide an 
advantage for this project. Existing power suppliers and industries are interested in purchasing power 
generated from renewable sources; however, regulations which have a significant impact on the 
requirements for doing so are still pending. These regulations would also likely have an impact on the 
selling price for the electricity. 
 
Forest related industries are a significant economic force in the region. This includes logging operations, 
lumber, pallet and block mills, charcoal companies and other wood processing businesses. While mill 
residues are marketed and used to a large extent, the primary sources of feedstock for the biomass power 
plant – forest harvesting and timber management residues – are not currently being marketed or used on 
a large scale. Logging companies have expressed interest in participating in a woody biomass supply 
chain, assuming the price they can receive per ton is acceptable.  
 
Several sources were referenced to develop an estimate of the available woody biomass feedstock 
supply. Based on the analysis, the available sustainable annual supply of feedstock from forest 
harvesting and management operations is between 412,000 and 582,000 green tons. This level of supply 
could support a woody biomass power plant up to 50 mW (best case). Considering biomass availability 
variables and local sources/amounts of demand for electrical power, the recommended plant size range 
is 8-20mW. 
 
As the catalyst for this project, VEDAC is seeking a commercial entity to own, operate and maintain the 
plant. Pro-Energy Services, a successful Missouri-based multinational energy management company, 



5 
 

has expressed interest in the development of this project. A local Master Forester and mill owner, 
Shannon Jarvis (owner of Jarvis Timber), has indicated willingness to serve in a leadership role for 
coordinating and conducting the woody biomass supply chain. 
 
An evaluation of the available technologies resulted in a choice to pursue the combustion steam 
boiler/turbine option due to lower capital costs and proven use of the technology. The estimated capital 
cost for an 8mW plant is $32.4 million, $52.5 million for 15 mW and $70 million for a 20 mW plant. 
Assuming a cost of $30 per delivered ton, the cost of biomass is estimated to be about $0.048 per kwh. 
Operating costs per kwh range from a high of $0.059 per kwh for an 8mW plant, down to $0.022 at the 
20mW level. This assumes employing approximately 30 people to operate the plant on a 24/7 basis. It is 
estimated another 27 (at 8mW) to 98 people (at 20 mW) will be employed in the biomass supply chain. 
 
The most favorable location is a site in the vicinity of Viburnum and Buick due to the following 
considerations: 

• Unconstrained power plant sites (no local/county restrictions) 
• Access to potential user of electrical power generated (Doe Run) 
• Adequate renewable woody biomass resources within economical range 
• Access to adequate water supply (for cooling and power plant use) 
• Available workforce (area has high unemployment rates) 
• Good State Highway access (possible rail) 
• Potential Access to power grids for PPA or Transmission 

 
The environmental requirements for operating a woody biomass electrical power plant are not unlike 
other electrical power plant operations. General guidelines from another proposed biomass plant in 
Missouri were used for a baseline consideration.  The community has local knowledgeable resources 
available to offer technical assistance with permit applications and environmental compliance. The 
proposed developer is also knowledgeable in Missouri permitting and emissions factors. 
 
The impact to the local communities is expected to be positive in terms of direct and indirect 
employment, additional businesses to support the plant, increased tax revenues and an overall improved 
economic environment. Local government, businesses and individuals have expressed support and 
commitment to the project. No current opposition has been voiced, but as plans for the plant become 
public, this is a possibility. 
 
The financial outcomes are adverse or marginal for the 4 mW electrical power plant; however, local 
interest has been expressed for an electrical power plant in this range. An 8 mW electrical power plant 
demonstrates sustainability and the larger (15-20 mW) are the most economically feasible. An 8mW 
electrical power plant is the most likely size to be established based on potential customer input. 
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The conclusion of this study is that there is sufficient woody biomass in the region to support a power 
plant in the 8-20 mW range under consideration, and there is local interest among forest harvesting 
companies to participate in a woody biomass supply chain. There is more than one suitable site with 
existing transportation access and water supply for plant location. There are workers in the region with 
forestry, construction and production/manufacturing skills; and with high unemployment rates, an 
assumed ready supply of labor. The power plant and associated direct and indirect jobs would have a 
significant positive economic impact on the region. The most critical remaining uncertainty is how the 
power will be sold – who the customer or customers will be and how it will be transmitted – and for 
what price. 

Recommended next steps are: 

• Pursue further discussion with potential purchasers of the electricity to determine terms and 
logistics of supplying them with power. 

• Continue building the relationship with Pro Energy, and facilitate exploration of 
local/state/federal incentives for development of the plant. 

• Continue discussions with Doe Run to explore opportunities for their direct and indirect 
involvement in development, purchasing electricity from, and providing biomass to the plant. 

• Engage in additional dialogue with potential members of the biomass supply chain to determine 
how best to organize the supply chain, and develop an inventory of what equipment is already in 
use and/or available for use. 

• Closely follow the developments of regulations for Proposition C and evaluate how they impact 
the viability of this project.  

In preparation of this evaluation, VEDAC and its subcontractor, has relied upon publically available 
information and information supplied by technology providers. While VEDAC and its subcontractor 
have no reason to believe that the information provided, and upon which VEDAC and its subcontractor 
has relied, is inaccurate or incomplete in any material respect, VEDAC and its subcontractor has not 
independently verified such information and cannot guarantee its accuracy or completeness. 

The information presented herein should enable a Missouri entity to determine the feasibility of a woody 
biomass electrical power plant for further evaluation, using referenced resources to provide additional 
supporting data.  
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Market Considerations 
 
The primary product of the plant will be electrical power produced from renewable (biomass) sources. 
By-products are heat from the steam power plant, and fly ash. 

A. Demand/Customers 
The demand for electrical power in Missouri is growing at an estimated 2.75% per year. There is 
growing concern that the supply of electrical power will not meet this demand due to retiring electrical 
power plants and the inability to bring enough new plants online in time. Demand is expected to exceed 
capacity within the next 10 years. This concern was a key subject matter at the Missouri’s Energy 
Future conference held at the University of Missouri in Columbia in March, 2010, and is illustrated in 
the following figures which were presented and discussed at the conference: 
 

 
Forecasted Demand vs Capacity – Missouri (KCPL)1 



9 
 

 
 
Local demand for electricity in the Viburnum region is being met by existing electrical power providers 
and current usage in the area is well below the available supply. The primary purpose for proposing the 
development of a woody biomass electrical power plant in the area is not to increase the local power 
supply. Rather, the purpose of the project is for economic development of the region by utilizing its 
unique natural resources and forest-related industries to generate renewable energy – which will help 
meet growing demand for electricity outside of the region. 
 
Power suppliers are motivated to seek out viable sources of electricity generated from renewable 
sources. In November 2008, Missouri adopted a renewable portfolio standard that requires investor-
owned utilities to increase their use of renewable sources to 2 percent of total electricity generation by 
2011, 5 percent by 2014, 10 percent by 2018, and 15 percent by 2021. As regulations related to this 
legislation evolve, they will likely have an impact on demand and pricing for locally-produced 
renewable source power. This implies that the plant’s competitors described below may actually be key 
customers. 

B. Supply/Competitors 
Two major electrical power providers (and their affiliate members) have a presence in the Viburnum 
region: 
 

1. Ameren Missouri (formerly Union Electric) is the state’s largest electric utility, providing 
services to approximately 1.2 million customers across central and eastern Missouri, including 
the greater St. Louis area.  

 
Regarding purchase of renewable source energy: the company website describes current 
activities and initiatives for wind, solar, landfill/biomass and hydro source power, and states that 
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it continues to pursue renewable generating opportunities, such as wind, solar, landfill gas, 
agricultural methane, hydro and other alternative energy sources to generate electricity.  
 
The following map shows Ameren’s service area and facilities: 

 
Source: Ameren Website 

 
2. Associated Electric Cooperative, Inc. (AECI) – Associated and its member systems are tied 

together in a three-tiered system of generation, transmission and distribution cooperatives. Each 
tier is committed to the others through all-requirements contracts which ensure that Associated 
will provide a wholesale power supply to meet members' needs, and that member systems will 
buy all their power supply from Associated. The AECI transmission cooperative members 
(responsible for the transmission lines/connections) in the VEDAC region are M&A Electric and 
Show-Me Power. The distribution cooperative members include Black River, Crawford, 
Intercounty and Ozark Border.  

 
Regarding purchase of renewable source energy: according to its website, AECI has offered both 
wind and biomass energy through its green power program. The biomass energy is generated at 
Central Electric Power Cooperative's Chamois Power Plant. AECI also is purchasing all the wind 
power from Missouri's first utility-scale wind farms. AECI's commitment to buy all the power 
from these farms in northwest Missouri for 20 years and the co-ops’ vast transmission system 
made the wind farms possible. 

 



11 
 

 
Source: AECI Website 

 
 
As shown in the following map from the Energy Information Administration, there are no utility grade 
power generation plants in the immediate region of VEDAC (the Taum Sauk site shown on the Ameren 
map above on is a secondary power generation facility – energy storage for peak time usage.) The map 
also highlights the biomass renewable energy potential in the region. 
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The region has 345 kva, 161kva and 34.5 kva electrical power grid connections, facilitating delivery of 
electrical power through the extended region from Lake of the Ozarks to New Madrid and St. Louis to 
Springfield, Missouri. Utilization of this existing infrastructure could reduce the costs and timeframe of 
developing connectivity to the electrical grid. Resolution of regulations for Missouri’s Proposition C 
will impact how this is accomplished.  

C. Market Considerations for Biomass Feedstock 
The primary source of feedstock under consideration is harvested woody biomass from timber 
harvesting and timberland improvement operations.  
 
The Missouri Forest Products’ Woody Biomass Technology Demonstration Project report (January 
2010)2 provides relevant analysis and insight for several aspects of the VEDAC region project, including 
mail surveys and interviews of logging firms in the Salem, Missouri (Dent County) area. The report 
indicates there is an interest in expanding logging operations to include production of woody biomass, 
with an estimated delivered price of $30-$35 per green ton within a 30-mile transportation distance.  
 
Documentation for the University of Missouri Woody Biomass Assessment Tool 
(http://projects.cares.missouri.edu/MoBAT/BioMass_V1.html)3 succinctly describes the competitive 
harvest pressure of this feedstock: 
 

“Biomass found in small-diameter trees (5"-9" diameter at breast height) is prime material for 
scrag block mills. These mills produce lumber used to make pallets and blocking, and they may 
either be stand-alone operations or integrated in larger sawmills. Beyond direct competition for 
small diameter trees, mills utilizing larger trees might feel threatened if they sense that the 
better-form, small-diameter trees destined one day to be processed by their mill is being chipped 
for biomass. These established wood product companies could make it difficult for an energy 
facility to procure their needed wood fiber. 
 
On the other side of the coin lies opportunity. Depending upon the raw material specifications of 
the energy plant, they may be able to purchase mill residues. Of course, supply-and-demand and 
existing customer-supplier relationships will be key factors in determining what that final market 
will look like. Another possibility, could lie in partnering with existing logging crews to 
simultaneously extract biomass material from the harvest residues currently left in the forest.” 

 
The Woody Biomass Assessment Tool described above returns a result of 44 mills within the analysis 
area, and 137 overlapping harvest areas. The Missouri Forest Industries 2010 Directory of Primary 
Wood Processor4 lists 43 mills in the 5-county VEDAC area (see map below).  
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Location of Primary Wood Processors 

 
The Missouri Department of Conservation online searchable database of mill products 
(http://mdc.mo.gov/mdc/find-wood-processing-mill) lists over 100 mills sourcing from the subject area, 
with more than 70 companies engaged in manufacturing pallets and blocks   
 
Secondary sources of biomass feedstock include mill by-products. The key competitors for these raw 
materials are: 

1. Charcoal manufacturers (2 within the 5-county region) 
2. Fuel pellet manufacturers (the nearest pellet manufacturer is about 125 miles from Viburnum) 
3. Mulch processors/distributors (no significant/standout competitors in this category) 
4. Other biomass power operations – as of the date of this study, no active competitors in this 

category. (The proposed Perryville woody biomass plant has been put on hold without any 
definite actions to pursue) 

 
During the conduct of this study, site visits were made to several potential competitors and sources for 
feedstock to evaluate usage/volumes. The feedstock products, sources and analysis of competitive 
situation are summarized in the following table: 
 
Feedstock Sources Competitive situation 
Tops, limbs, bark, bows, 
etc. Timbering operations Small percentage is currently being utilized 

Tops, limbs, bark, bows, 
culled trees 

Timberland improvement 
operations 

Growing supply as timberland improvement 
operations are gradually being accepted and 
implemented 

Sawmill dust, chips, bark, 
slabs Sawmills/re-saws More available than currently being consumed 

End scraps, broken 
boards, sawdust Pallet mills More available than currently being consumed 

Sawdust, ends, milling 
chips, splits, etc. 

Finished wood product 
operations More available than currently being consumed 

Viburnum 
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The analysis of available woody biomass for the proposed power plant has only considered the 
feedstock coming only from timbering and timberland improvement operations, for a conservative 
assessment of the available biomass. These other woody biomass sources (sawmills/re-saws, pallet 
mills, finished wood product operations) in excess of what is being consumed, would be more 
appropriate for woody fuel pellet operations. 
 
Plans for a proposed woody biomass plant (LG Biomass)5 plant in Perryville, Missouri has recently been 
abandoned.  If resolution of Proposition C regulations, emission issues, and/or other factors initiate 
resumption of development of that power plant, biomass resource studies indicate the biomass 
requirements of that plant would not interfere with a woody biomass power plant located in the 
Viburnum region. 

D. Market Considerations for ByProducts 

Excess Heat 

Potential uses of the excess heat from the steam power plant are: 
• Drying the biomass prior to use 
• Using a heat recovery system to generate additional electricity (such as Combined Heat and 

Power systems by Turbosteam (www.turbosteam.com)) 
• Use by adjacent companies for heating and drying purposes (building heat, timber, chips, other 

materials) 
During the conduct of this study, no definite needs for the excess heat were determined. The plant would 
initially be planned utilizing cooling water towers or similar methods. This area will be explored when 
the final site is selected and the project initiated. This report does not consider the benefits accruing from 
the excess heat utilization since the technology and use will be site specific and driven by customer 
needs. 

Fly Ash 

The fly ash from the power plant may be used in the production of fertilizer (mixed with limestone). No 
associated cost or cost benefit to the power plant operations is being considered in this study. At least 
one user for the wood ash has been identified, although no remuneration for the ash was offered (this 
would save the disposition costs for the ash). The fly ash can also be used in mine/land mitigation and in 
improving forest land fertility. 

E. Input from Marketing Experts 
The following marketing/subject matter experts were consulted and contributed to the content of the 
feasibility study: 

• Al Marcus (Missouri Enterprise)  - Al Marcus has more than 35 years experience in marketing, 
sales management, strategic / marketing planning and market research. He has worked for small 
privately owned firms as well as Fortune 500 manufacturing companies. Al has created 
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marketing and market research departments in the aerospace and food equipment industries. His 
accomplishments include tripling sales to $33 million in one product; capturing $4 million of 
new niche markets sales in the first year for another; developing a compensation program that 
increased operating income by $2 million; and developing a total promotional campaign which 
sold out the year’s production in four months. Al has a B.A. in Mathematics from St. Louis 
University, M.S. in Statistics from St. Louis University and M.B.A. in Marketing and Finance 
from Southern Illinois University at Edwardsville. He received additional training in marketing 
at the Wharton Business School and University of Chicago Graduate School. Al is an adjunct 
professor, teaching marketing at Webster University’s Graduate School. He is a past president of 
the St. Louis Chapter of Sales and Marketing Executives 

• Rob Osborn (ex-Missouri Enterprise) –  Currently employed as a Marketing and Sales 
Consultant, Rob has over 18 years of manufacturing experience, in the food industry, and is 
experienced at Value-Added Products with emphasis on USDA FSIS. Rob has owned four 
businesses with two of them being turn-around operations. With a strong background in product 
development and marketing, he has consulted as free lance marketer for Missouri Enterprise and 
Broadcasting companies. Market Share growth and niche product branding are areas that he has 
excelled at in growing product line and recognition along with new concept develop of products. 
Combined with this, Rob has formal training in building layout and design; developing 
businesses from conception to operation. Graduate and Alumni - Wizard of Ads Academy, Buda, 
Texas – Sandler Sales Systems. 

• Jimmy Story (Missouri Enterprise) - Jimmy oversees feasibility studies and business analysis 
for agriculture related projects and provides assistance to agriculture producers and cooperatives 
in obtaining state and federal grants. He works closely with MASBDA, USDA, EIERA and other 
state and federal officials. Jimmy has a Bachelor of Science Degree in Business 
Administration/Marketing from Columbia College. . 

Others consulted/utilized: 

• Richard Newell, EIA Administration, U.S. Department of Energy (left on July 1, 2011, now at 
Duke University as a professor of energy and environmental economics.  Personally consulted on 
May 3, 2011 (Biomass in the United States Energy Economy)  

• Michael J. Schewel, McGuire Woods, Energy & Climate Change Team. Personally consulted on 
May 4, 2011 (Biomass Power Outlook). 

• Eric Kingsley, Vice-President of Innovative Natural Resource Solutions LLC.  Personally 
consulted on May 16, 2011 (Biomass Energy – Mixed Signals Abound) 
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Raw Material Availability 
 
The VEDAC region includes significant logging residues that provide a location advantage over other 
regions in the State of Missouri. Existing and planned sustainable timberland improvement projects in 
the region will generate additional woody biomass. 
 
The below map indicates the logging residues with a 50 mile radius of Viburnum, based on information 
from BioStat (http://www.biostat.info/analysis). 
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The University of Missouri Center for Applied Research and Environmental Systems’ Missouri Woody 
Biomass Assessment Tool 3 was used to calculate the estimated annual available green tons to 
“sustainable” biomass within a 75 minute route centered on a Viburnum location for the power plant, 
has the following attributes: 

1,258,997 total  acres 
658,667 harvestable acres 
8,244,822 estimated green tons 
412,214 total sustainable annual available green tons (at 100% landowner participation) 
There are 44 mills in the analysis area, with 137 overlapping harvest areas. 

 
75 Minute Driving Radius Biomass Map (centered on Viburnum)2 

 
A description of the methodology and other key information about this tool can be found at 
http://projects.cares.missouri.edu/MoBAT). 
 
The Forest Inventory & Analysis (FIA) EVALIDATOR (http://www.fia.fs.fed.us/tools-data/default.asp) 
provides the following woody biomass availability information for the subject area: 
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The Net Growth table does not include the removals from the subject harvest area.  Table 2 provides the 
average annual removals for the subject area: 

 
 
The difference between the two tables above provides the available net growth of the region. Following 
suit for the methodology used in the Woody Biomass Technology Demonstration Project 2, a 
conservative estimate of removing only 30% of the net tonnage (growth less removals) yields about 
583,000 green tons available in the subject area. 
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Although there are several plants in operation, the use of woody biomass to generate electricity on a 
large scale is still an emerging model. A number of federal and state government agencies and forestry 
associations have commissioned studies and demonstration projects relating to this practice, and several 
of these were used for reference in this study. One key variable for determining efficiency and economic 
feasibility for woody biomass power is how many green tons of biomass are required per megawatt of 
power. According to published studies and reports, this variable does not appear to be widely agreed 
upon, as outlined in the samples below: 
 

Source GT per mW 
USDA – Value & Power Calculations6 17,472 
NASF Biomass7  13,300 
Woody Biomass Utilization Guide8 8,000 

 
The conversion factors (USDA6, NASF7, and WBUG8) consider the efficiencies from green tons to mW 
potential in the calculation. 
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An analysis of the potential mW capacity based on the estimated range of biomass available and using 
the varying measures for GT/mW described above suggests a sustainable supply for a power plant in the 
4-20mW range being considered. 
 
 

USDA NASF WBUG Average
17,472          13,300          8,000            12,924       

Source Participation GT Available
30% 123,664              7                    9                    15                  11                
50% 206,107              12                  15                  26                  18                
75% 309,161              18                  23                  39                  27                
100% 412,214              24                  31                  52                  35                

FIA 50 mile radius 30% 582,998             33                44                73                  50              

# GT per mW

CARES 75‐minute 
drive

mW potential
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Organizational Structure 
Two possible organizational structures were considered during this study: 
 

1. Viburnum Economic Development Area Corporation (VEDAC) will serve as a catalyst to the 
establishment of a woody biomass power plant in the region, with the plant being constructed, 
owned and managed by a commercial entity (e.g. Pro-Energy). The commercial entity would be 
responsible for dealing directly with electrical customer(s) (electric utility or a major energy 
consumer such as a manufacturing facility), and for dealing with the woody biomass supply 
chain. 

2. VEDAC will enter into a formal 
partnership with a commercial 
entity which will construct and 
manage the plant. The partnership 
will share ownership and will deal 
directly with customer(s) and the 
biomass supply chain. 

 
VEDAC prefers to pursue the first option – 
to be a catalyst for the project – identifying 
and bringing economic incentives and 
support from various sources (regional, 
state, federal, private). It is not the mission 
of VEDAC, nor does it have the 
organizational or financial capacity, to own 
and manage a power plant. The only 
potential change in the existing VEDAC 
organization may be to hire a full-time 
Executive Director to facilitate additional 
economic development initiatives related 
to, and/or resulting from, the power plant 
project.  

A. Commercial Management 

VEDAC intends currently to build on its existing relationship with Pro-Energy Services, a Sedalia-
Missouri based company which constructs and manages electrical power plants, for the commercial 
component of the project. This relationship was developed through a previous, similar evaluation of 
locating a biomass power plant in the region (related to a potential expansion of the Doe Run Company). 
Pro-Energy currently manages two plants in Missouri (Vandalia 600mW, and Columbia 140mW.) More 
information about Pro-Energy is provided in the Technical section. 
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B. Biomass Supply Chain 

Shannon Jarvis, Missouri Master Forster, owner of Jarvis Timber Company, LLC, in Potosi has 
indicated willingness to establish and coordinate the woody biomass supply chain. Mr. Jarvis has 
participated in Missouri Timberland Improvement Programs, and will work cooperatively with the 
Missouri Forest Products Association in the development and training for the woody biomass harvesting 
operations. The supply chain will be grounded in the principles of sustainable timberland improvement. 

C. Transmission 

The electrical transmission entity will be determined by the final plant site and electrical customer(s). 
Localized demand may allow direct connection to customer(s), not utilizing the power grid. Regulations 
and standards regarding interconnectivity and transmission of electrical power, and geographic sourcing 
of renewable power, are currently under consideration by the Missouri legislature. The outcome of 
actions on new regulations could have a significant impact on this project. 

D. Plant and Biomass Supply Chain Personnel 
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A power plant operating 24 hours per day, 7 days per week will require certain positions on each shift 
regardless of the mW size of the plant. This is one of the constraints that render smaller mW plants less 
economically feasible. The estimated number of employees needed for a plant up to 20 mW is 30, as 
described above.  

The mW size of the plant does have a direct impact, however, on the number of workers needed in the 
woody biomass supply chain. The estimate starts at 27 for a 4mW plant and increases incrementally up 
to 98 for a 20mW plant. 

As described in the discussion regarding plant location later in this report, the local labor force is well 
suited to meet the needs of both the plant and biomass supply chain.  
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Technical Considerations 

A. Plant Technology Options – Direct Combustion vs. Gasification 
The July, 2009 NREL report “Market Assessment of Biomass Gasification and Combustion Technology 
for Small and Medium-Scale Applications”9, provides a useful evaluation of the two basic options for 
converting solid biomass to power.  
 

In direct combustion, the biomass is burned to produce a hot flue gas which is used directly for heat, or 
used in a boiler system to generate steam. The steam can be used for heat or to power industrial 
processes, and to generate electricity with a steam turbine. In gasification, biomass is converted to a 
combustible gas which is burned directly for heating/drying applications, or in a boiler to produce steam. 
 

Direct combustion technology is simpler, lower cost, more flexible in fuel moisture and size, and more 
mature (proven) than gasification. However, direct combustion has higher emissions and a less efficient 
conversion process than gasification; and requires water for steam turbine power generation. 
 

VEDAC leadership gathered and evaluated available information on the relative advantages and 
disadvantages of the two technology options, including a November, 2010, site visit to a direct 
combustion/steam boiler biomass plant in Wisconsin (DTE Stoneman Station Biomass Plant – 40 mW) 
with woody biomass as the principal fuel. Based on the information available, including the history of 
22 California woody biomass power plants, and the prevalence of active use of steam boiler power 
plants utilizing woody biomass, VEDAC is exploring development of the plant using the direct 
combustion technology with traditional fluidized bed steam boilers, as its preferred course. 
 

Gasification Evaluation 
During the course of this study, VEDAC and its contractor conducted research regarding current 
gasification systems and the state of readiness for use for a woody biomass power plant in the region.  
Based on this research, VEDAC has determined the direct combustion technology is better suited for 
this project for the following reasons: 

• Status of the technology – Gasification technology for woody biomass power generation is, to a 
large extent, still in the demonstration phase. Published research, presentations and discussions 
with those knowledgeable in this technology indicate problems with more primary, secondary, 
and tertiary tars, and with additional maintenance requirements. Conversely, direct combustion 
systems have a proven track record, and nearly all of the U.S. facilities using biomass to produce 
power use direct combustion technology9. The risk tolerance for use of a less proven/mature 
technology for this project is low. 

• Financial viability – The Financial Analysis section later in this report provides a resource 
describing the sensitivity of various factors on the cost of generating electricity. A factor with 
one of the highest levels of sensitivity is the cost of capital. Gasification technology has a higher 
capital cost than direct combustion, and reportedly higher operating costs. Considering the higher 
capital costs, more stringent requirements for fuel size and moisture levels, and increased 



25 
 

maintenance requirements, the financial viability of gasification plants is inferior to that of direct 
combustion plants.  

Review of current gasification systems and the state of readiness for use for a woody biomass power 
plant in the VEDAC region was conducted.  Reviewing the state of the process, and considering the 
location and use of the power plant, VEDAC chose to utilize the more traditional (and proven) steam 
boiler plant technology.   
The information and rationale utilized in this decision concerning the gasification system: 
The Vermont Biomass Gasification Project in Burlington, Vermont, was reviewed as it was America’s 
largest scale up of biomass gasification utilizing a circulating bed reactor. It only has a capacity of 200 
dry tons per day.  After the projected was successfully completed, the project was shut down and not 
continued.10 
According to Morrisville State College (Dr. Jeffrey Elwood), large scale gasification plants have not 
proven financial viability. (March 2011): 
“The main point here is that these large-scale systems are technically possible, but they require a lot of 
biomass to run them, and they are expensive to build (large capital investment).” Excerpt from: 
http://www.woodgas.com/small_gasifiers.htm 
“Systems that employ direct combustion to convert biomass into energy for heat, power, and CHP are 
widely utilized and commercially available for small- and medium-scale applications. Direct combustion 
boiler systems are used for a variety of facility heating purposes and have a solid track record in the 
field. Additionally, nearly all of the U.S. facilities using biomass to produce power utilize direct 
combustion technology.”9 

Philip McKenzie, Business Development Manager at Babcock & Wilcox Company, made a 
presentation11 at the 2011 International Biomass Conference & Expo concerning Gasification plants, and 
expressed the concerns and issues it takes to make the systems work.  The B&W Vølund Fixed Bed 
Updraft gasifier, while operational, had issues with primary, secondary, and tertiary tars, and with 
additional maintenance requirements than designed.  Onsite technical/engineering assistance was 
continuously needed. 
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B. Biomass Supply Chain Technical Approach 
The U.S. Forest Service has and is currently pursuing timberland improvement programs in the National 
Forests in Missouri – including the Mark Twain National Forest – which has extensive landholdings in 
the subject region. The establishment of a supply chain to feed the biomass power plant will provide the 
local landowners and the Forest Service a market for the woody biomass from these improvement 
efforts, in addition to recovery of the biomass from normal forest harvesting activities. The amount of 
sustainable woody biomass in the region appears more than sufficient to supply the amount required for 
the plant size under consideration. 
 

The region (and this project) is fortunate to have the participation of Master Forester Shannon Jarvis – a 
recognized leader in sustainable forestry management. Mr. Jarvis, in cooperation with the Missouri 
Forest Products Association, will work to facilitate participation of existing forest product companies in 
the supply chain. In addition, new ventures may be formed specifically to serve the woody biomass 
supply chain.  He holds a Master Logger Certification (http://www.moforest.org/MLC/ 
MLCProgram.html) enabling him to utilize ecologically sound harvest practices, in concord with the 
Best Practices of sustainable timberland harvesting.  
 

Mr. Jarvis has committed to ensure that the woody biomass feedstock supply will be accomplished in a 
sustainable manner to improve and maintain forest health and vitality while providing the level of 
supply appropriate for the planned plant size. Mr. Jarvis will also work with Pro-Energy to facilitate 
acquisition of biomass harvesting equipment, much of which is already in the region. Additional 
chippers may be required. 
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Sustainable forestry management provides adequate spacing between trees to allow optimum growth and 
health, producing high quality lumber. The trees that do not provide adequate spacing or are unhealthy, 
or growing in a manner not able to yield quality lumber, are selectively harvested. Adequate woody 
residues are left to prevent erosion and provide wildlife habitat. Studies have shown that forests in 
sustainable forestry management increase timber and woody biomass yields while increasing the quality 
of the timber. 

Supply Chain Equipment 12 

It is assumed the biomass supply chain will be organized as a separate entity or entities (not owned by 
the power plant owner). In addition to chip trailers and trucks, the following equipment will be needed 
for biomass harvest and transportation: 
 

Description Example Price Range (New Condition) 
Wood chippers/grinders Morbark Model 30 $295,000 - $350,000 

Feller Bunchers HydroAx 411 $125,000 - $195,000 

Skids/Loaders Timberjack 450B $125,000 - $175,000 

 
Some equipment is already owned/leased and in use by existing logging operations. Additional 
equipment needed can be purchased or leased from commercial sellers. The estimated cost for equipping 
a biomass supply chain to feed a power plant in the size range under consideration is about $6 million. 
 
Biomass Supply at Powerplant 
The normal recommendation for the woody biomass supply for the powerplant is 14 days12; however, 
due to recent bad weather events in the region (derechos, ice storms, etc.), and the impact it had on 
transportation , the surge supply to 30 days may be prudent during potential bad weather periods. 
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Supply System – Woody Biomass 

12
 

C. Plant Size and Equipment Needs 

Size 

Based on growing demand for power and an assumed market for any (reasonable) quantity of available 
power, the key factors in determining plant size are 1) quantity of available biomass, and 2) economic 
feasibility based on revenue, capital requirements, and operating costs. 
 
As described in Section C, Raw Material Availability, it is estimated the available woody biomass 
within the region can sustainably support a 4-20 mW plant, depending on the level of participation of 
landowners. The Financial Analysis section demonstrates that plants at the upper end of the range are 
more economically viable. 
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Equipment 

VEDAC has engaged Pro-Energy Services to assist in evaluating costs and other factors for the plant. 
Sedalia, Missouri based Pro-Energy Services (http://www.proenergyservices.com/missouri/html) was 
founded in 2002 in response to a growing need within the energy industry for cost-effective, safe, 
reliable power plant construction, operation and maintenance. The company has grown to more than 
1,000 employees, and along with its Sedalia headquarters, has U.S. offices in Houston, TX, Tulsa, OK, 
Fort Collins, CO; and international offices in Mexico, Venezuela, Argentina, Ghana, Pakistan, Panama 
and Brazil. Besides construction, management/operation and maintenance of energy generation facilities 
and equipment, the company serves a variety 
of manufacturers, with a niche in the ethanol 
industry.  
 
Pro-Energy was involved in an earlier 
evaluation of a potential biomass plant in the 
region related to a planned expansion by the 
Doe Run Company. They have indicated 
intent to be fully involved in the VEDAC 
project, including obtaining funding, 
arranging for construction, operation and 
maintenance of the biomass plant. 

Power Plant Equipment 
The basic equipment/facility requirements for 
the proposed plant using combustion/steam 
boiler technology are: 

• Woody biomass boiler 
• Steam turbine electrical generator 
• Feedstock material handling system 
• Electrical transformer, substation and controls 
• Cooling water system 
• Woody biomass feedstock yard 
• Woody biomass unloading/transfer system 

 
The Power Plant equipment will be selected by Pro-Energy (or other commercial developer/manager) 
based on their expertise in electrical power plants, the mW rating, local conditions, and other technical 
considerations.  Pro-Energy is proposing to build and operate the plant, and has provided limited data to 
maintain its competitive position. Their proposal is based on return of their investment through the sale 
of the electrical power generated. 
  

Figure 7 - Woody Biomass Power Plant (Pro Energy) 
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Environmental and Community Considerations 

A. Location and infrastructure 
Factors considered in selecting a site were: location of potential customer(s), central proximity to 
available biomass feedstock, transportation accessibility, access to electric transmission lines/facilities, 
water supply and labor force. Four potential sites were considered for the plant: 

1. In Iron County near the city of Viburnum – provides the best options for electrical power grid 
connections (Ameren UE, Associated Electric, Black River). 

2. Proposed “Taum Sauk 2” site on Church Mountain – recently under consideration by Ameren, 
but has been removed from current plans. 

3. The Doe Run Glover site – previously evaluated by Doe Run and Pro-Energy as a potential site 
for a woody biomass power plant during evaluation of a planned expansion by the company. The 
company chose a different site for expansion. 

4. The Doe Run Resource Recycling Division (RRD) site – this site could provide potential direct 
supply to an industrial customer. 

 
Figure 1- Location of Considered Sites 
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Location of potential customers and electric transmission lines/facilities 

Locating a plant next to the Doe Run Glover or RRD site may present an opportunity to sell power 
directly to the area’s most power-intensive industrial customer (The Doe Run Company). With the 
consideration of other electric power providers as potential customers, the Viburnum site offers an 
advantage due to proximity of available power grid connections and a local consumer population, also 
giving advantage to the City of Viburnum and VEDAC in negotiating local electrical rates and fees. 

Proximity to biomass feedstock  

All four sites have adequate proximity to available biomass feedstock, as described in the Raw Material 
Availability section of this report.  All sites have adequate space for woody biomass storage (up to 30 
days).  

Transportation infrastructure and accessibility 

All sites under consideration have adequate transportation infrastructure and accessibility. The region is 
home to existing heavy industries, so area highways are currently being used by commercial trucks on a 
daily basis. Because of existing forest harvesting and improvement operations, roads for accessing 
woody biomass are already established in the area. Railroad infrastructure is accessible, but the railroad 
assets have been abandoned for use. Local efforts are underway to revitalize the railroad assets, but are 
not being considered in this study. 

Water supply 

Water is readily available in the region.  Besides the above ground sources (lakes, ponds, streams, and 
rivers) enormous amount are available in the rock formations under the soil, and readily accessible by 
pump.  Several mine shafts and mines from the past and current lead mining operations have 
considerable water resources.  Active mines require continual pumping of water.  Closed mines become 
quickly flooded when the pumps are turned off.  Closed loop systems incorporating closed mines are 
feasible, along with using mine ponds.  Diverting pumped water from active mines is also possible if a 
power plant is placed in economically feasible proximity. 

Available labor force 

The area has a high unemployment rate. As of December, 2011, Reynolds County had the highest 
unemployment rate in the state (see map from MERIC13 on next page).   



32 
 

 
The table below provides 
employment data from the U.S. 
Census Bureau for the VEDAC 
region compared to that for the 
state of Missouri, with differences 
of more than 3% highlighted. In the 
VEDAC region about 7% more 
than the state average work in 
natural resources, construction and 
maintenance occupations; and 
almost 10% more than the state 
average work in production, 
transportation and material moving 
occupations. This corresponds to 
the higher percentages employed in 
the agriculture, forestry, fishing and 
hunting, and mining industries; and 
in construction and manufacturing 
industries. 
 

 
VEDAC Percent Missouri % Difference

31,129
6,415 20.6% 34.4% -13.8%
5,946 19.1% 18.0% 1.1%
6,748 21.7% 25.6% -3.9%
4,861 15.6% 8.8% 6.8%
7,159 23.0% 13.2% 9.8%

31,129
2,085 6.7% 1.7% 5.0%
2,802 9.0% 5.9% 3.1%
5,930 19.0% 11.3% 7.7%

794 2.6% 2.9% -0.3%
4,085 13.1% 12.1% 1.0%
1,442 4.6% 5.1% -0.5%

251 0.8% 2.3% -1.5%
918 2.9% 7.0% -4.0%

1,289 4.1% 8.8% -4.7%
6,951 22.3% 24.2% -1.8%
1,768 5.7% 9.1% -3.4%
1,251 4.0% 4.7% -0.7%
1,563 5.0% 4.9% 0.2%

31,129
24,049 77.3% 80.2% -3.0%
4,533 14.6% 13.6% 1.0%
2,500 8.0% 6.1% 2.0%

47 0.2% 0.1% 0.0%

OCCUPATION
    Civilian employed population 16 years and over

VEDAC Employment Compared to State

  Natural resources, construction, and maintenance 
  Production, transportation, and material moving 
INDUSTRY

  Management, business, science, and arts occupations
  Service occupations
  Sales and office occupations

  Manufacturing
  Wholesale trade
  Retail trade

    Civilian employed population 16 years and over
  Agriculture, forestry, fishing and hunting, and mining
  Construction

  Professional, scientific, and management, and 
  Educational services, and health care and social 
  Arts, entertainment, and recreation, and accommodation 

  Transportation and warehousing, and utilities
  Information
  Finance and insurance, and real estate and rental and 

    Civilian employed population 16 years and over
  Private wage and salary workers
  Government workers

  Other services, except public administration
  Public administration
CLASS OF WORKER

  Self-employed in own not incorporated business workers
  Unpaid family workers  

Source: U.S. 2010 Census Data 
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The following Census data table compares income the VEDAC region population to the state of 
Missouri. The differences highlight significantly lower median household income and median earnings 
for full-time workers in the region, and a higher percentage of income from Social Security and 
retirement. 

VEDAC Percent Missouri % Difference
31,826
3,381 10.6% 8.5% 2.2%
2,871 9.0% 6.5% 2.5%
4,974 15.6% 12.8% 2.8%
4,928 15.5% 11.8% 3.7%
5,419 17.0% 15.5% 1.6%
5,727 18.0% 18.6% -0.6%
2,662 8.4% 11.1% -2.7%
1,424 4.5% 10.0% -5.5%

282 0.9% 2.7% -1.8%
158 0.5% 2.5% -2.0%

33,677 -24.0%
22,040 69.3% 77.2% -7.9%
12,139 38.1% 30.5% 7.6%
7,769 24.4% 18.1% 6.3%
2,440 7.7% 5.1% 2.5%

887 2.8% 2.4% 0.4%
5,634 17.7% 13.3% 4.4%

35,617           42,282 -15.8%
25,121           32,481 -22.7%

    Total households
  Less than $10,000
  $10,000 to $14,999

VEDAC Income Compared to State

  $50,000 to $74,999
  $75,000 to $99,999
  $100,000 to $149,999

  $15,000 to $24,999
  $25,000 to $34,999
  $35,000 to $49,999

  With Social Security
  With retirement income

  With earnings

  $150,000 to $199,999
  $200,000 or more
  Median household income (dollars)

  Median earnings for male full-time, year-round workers 
  Median earnings for female full-time, year-round workers 

  With cash public assistance income
  With Food Stamp/SNAP benefits in the past 12 months

  With Supplemental Security Income

 
Source: U.S. 2010 Census Data 

 
Personnel Training:  
Training will be required for several of the positions. Biomass Harvesting Training will be provided by 
the Missouri Forest Products Association and/or Missouri.  Three Rivers Community College (Popular 
Bluff) and Mineral Area Community College (Park Hills) can provide locations and/or workforce 
training for employees. Due to the new jobs in an economically depressed region, job training 
subsidiaries should be available. 

B. Permits and Environmental Protection Measures 
The permit application process must be initiated in the early stages of project start-up. The following 
permits/requirements will be needed for construction and operation: 

• Permit to Construct 
• Permit for Emissions (Operating and Emission) 
• Haul Roads specifications and limitations 
• Cooling Tower – Specifications, Operating Limits, and Emission Limits 

o Total Dissolved Solids (TDS) 
o Cooling water circulation rate limits 

• Emergency Generator and Firewater Pump (Specifications, Operating Limits, Emission Limits) 
 

At a minimum, the following environmental protection systems will be necessary: 



34 
 

• Continuous Emission Monitoring System (CEMS)/Continuous Opacity Monitoring System 
(COMS)  

• Fabric filtration system (baghouse) for control of filterable particulate matter less than 10 
microns in diameter 

• Selective Non-Catalytic Reduction (SNCR) for control of nitrogen oxide (NOx) emissions 

• Alkaline sorbent injection system for control of HCl emissions 

The Pro-Energy proposal to Doe Run included all necessary systems to comply with emission and 
environmental permits. 

Actual requirements for environmental protection measures at the power plant will be established by 
regulatory agencies based on final location, plant size and other factors. The threshold requirements 
previously established for the proposed LG Biomass plant to be located in Perryville, Missouri14 are 
provided below as a general guide. (Plans for the Perryville plant are on hold at this time). 

Water Quality Not provided 
Hydrogen Chloride (HCl) 10 tons/12 mo 
Organic Compounds Not provided 
Fluorides Not provided 
Carbon monoxide (CO) 51.4 lbs/hr 
Particulate Matter10 14.4 lb/hr 
Particulate Matter condensable 8.16 lb/hr 
Nitrogen Oxides (NOx) 54.7 lb/hr 
Sulfur Dioxide (SO2) 39.8 lb/hr 
Mercury Not provided 
TCDD (2,3,4,8-tectrachlorodibenzo-p-dioxins) 0.232 lb/12 mo 
Lead Not provided 
Sulfuric Acid Mist Not provided 
TDS – circulated cooling water 2551 ppm 

 

The environmental aspects are typical for power plants. However, DNR will take in consideration local 
issues and concerns in their development of the specific requirements and limits.   

The Doe Run Company, which has extensive knowledge in environmental requirements, constraints and 
considerations for the region, has indicated willingness to provide technical assistance to VEDAC and 
the power plant developer/manager for purposes of this project. 

C. Community impact 

Employment 

The power plant and related biomass supply chain are expected to employ a total of 57-128 people. This 
will have a significant impact in a region that includes two counties with unemployment rates of more 
than 12%. 



35 
 

Local economic growth 

Besides the creation of approximately 57-128 direct jobs, the project has the potential for economic 
growth as follows: 

• 2nd  and 3rd tier jobs in the associated service and supply industries 
• Local tax revenue will likely increase due to increased property values, retail sales, and other tax 

revenue sources 
• Development and operation of a woody biomass power plant may provide markets for other 

businesses to be started or expanded in the region, especially in the following sectors: 
 Equipment – dealers, parts, maintenance 
 Services – food, soft goods, hard goods 
 Education – Personnel training (power plant, biomass supply chain, secondary 

occupations) 
 Timber Industry – the sustainable woody biomass supply chain will produce 

higher quality timber stock in increased volumes 
 Other Industries – locally generated power and increased economic development 

resources may help attract other industries to the region 

Community Concerns 

Local governments, businesses and industries (especially The Doe Run Company) are supportive of the 
project. Discussions with community members and residents in the VEDAC region did not reveal any 
adverse concerns regarding the plant. All logging and sawmill operators contacted expressed a positive 
position for the project once the benefits had been explained. 
 
As the project progresses and becomes more public, it may become the target of groups in active 
opposition to woody biomass power plants. As of the date of this study, no such group has contacted any 
personnel involved with the project. 
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Financial Analysis 
 
This section provides Financial Analysis of a proposed Woody Biomass Electrical Power Plant.  There 
are four parts to each analysis (as applicable) based on 4mW, 8 mW, 15mW, and 20 mW power plant. 
The best case is the 20 mW plant, the worst case is the 4 mW plant, and the most likely is the 8 mW 
plant. 
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A. Key Assumptions 
The key assumptions to these financial analyses are as follows: 
Capital investment – the cost of the plant (land, building, equipment) was estimated based on the costs 
of other biomass plants, including the proposed Perryville plant. The estimates range from $16.5 million 
for a 4mW plant, up to $70 million at the 20mW level. 
Financing – the commercial entity will be responsible for financing the plant. For analysis purposes, it is 
assumed 75% of the costs will be financed at 7.5% over 20 years. 
Total generation (kwh for sale) – assumed 83.3% uptime based on planned/unplanned maintenance and 
300 operating days. 
Sales price per kwh – assumed $0.10 based on a recent proposal from Pro Energy to Doe Run and the 
assumption used in the Missouri Forest Products study. Consumer prices in the area currently range 
from $0.072 to $0.0966. A sales price per kwh below $0.08 (holding all other variables constant) would 
not be economically feasible. 
Renewable Energy Credits and Tax Credits (REC and RETC) – Renewable Energy Certificates (RECs), 
are tradable, non-tangible energy commodities in the United States that represent proof that 1 megawatt-
hour (MWh) of electricity was generated from an eligible renewable energy resource.  Current markets 
for REC are mixed, but SRECs (Solar REC) trade at $35-284 per SREC (2012). 
Federal Renewable Energy Production Tax Credits (RETC) are based on Section 1101 of the American 
Recovery and Reinvestment Act (ARRA). Current expectations are that the provisions will be extended. 
GT biomass per mW – assumed the 13,300 figure from the National Association of State Foresters 
(NASF)7 source (see previous discussion in the Raw Material Availability section.) 
Cost per delivered ton of biomass – assumed $30 based on estimate in the Missouri Forest Products 
study2, and based on a range of $25-$40 for locations outside of Missouri. 
Plant labor costs – assumed 30 employees at an average cost of $25/hr (including benefits) 
Fixed and variable operating and maintenance (O&M) costs – used 15% and 0.8% of electricity sales 
based on steam plant operating experience. 
Plant/equipment depreciation method – used straight line over 20 years. 
Incentives – Potential state or local financial incentives or programs were not included in the financial 
assumptions.   
 
Financial  and Data 
The following pages provide start-up cash, profit and loss, cash flow, balance sheet, breakeven and ratio 
analysis for each of four potential sizes (4, 8, 15 and 20mW). 
Sales Forecast (not-escalated) 
 Year 1 Year 2 Year 3 & following 
4 mW -0- $3,302,400 $3,302,400 
8 mW -0- $6,604,800 $6,604,800 
15 mW -0- $12,384,000 $12,384,000 
20 mW -0- $16,512,000 $16,512,000 
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Personnel 
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Start-Up Cash Flow: 
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Financial Analysis – Profit/Loss, Balance Sheet, Ratios 

 
  



42 
 

 
  



43 
 

 
  



44 
 

 



45 
 

 
SENSITIVITY OF FACTORS AFFECTING COST OF ENERGY IN ELECTRICAL POWER PLANTS15 
There are several factors in determining the cost model for an electrical power generation plant.  Each of these 
factors have different impacts on the Cost of Electricity (COE), which is measured in $/kwh.  The following 
diagram indicates the impact on the COE due to changes in each of the factors.  The baseline for this diagram is a 
COE of $0.06/kWh. 

 
SENSITIVITY DIAGRAM – 20 mW Power Plant – from Generic  Biomass Power Plant Model14 

The factors used in the financial analysis are current as of the published date.  If these factors vary from those 
utilized in this report at the time of commencing the proposed project (or a different project), the use of the 
Sensitivity Diagram will allow determination of the impact of the variation on the COE. 
This discussion is being incorporated into this report to allow the user to generalize the effect of these factors 
from the values used in this report for financial analysis of this or other electrical power plant installations. 
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Woody Biomass Harvesting Financial Analysis 
 

This Financial Analysis is for the establishment of a Woody Biomass Harvesting/Timberland 
Improvement Program operation.  One operation would have the capability of 144,760 green tons/year3.   
 
This analysis represents one Woody Biomass Harvesting operation.  Depending on the size of the power 
plant, one or more operations may be needed, and the full capacity of the operations may not be reached.  
Other operations, such a Timberland Improvement and other timber harvesting operations may also be 
included.   
 
This analysis provides the capital investment and operations of one operation. 
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Conclusions and Recommendations 

A. Conclusions 
The market analysis indicates a growing statewide demand for electrical power, with concerns about the 
ability to meet demand due to retiring/obsolete power plants. Local demand includes mining-related 
activities which are power-intensive. Existing power suppliers and industries are interested in 
purchasing power generated from renewable sources, especially if renewable energy incentives become 
reality for Missouri. Power grid connections already exist in the region and may provide an advantage 
for this project.  
 
This report demonstrates that the forest resources in the region can feasibly support a woody biomass 
electrical power plant up to 50 mW based on the USFS FIA data.  Suitable locations, adequate labor 
resources, transportation infrastructure and water supplies are available.  
 
The community and commercial partners for establishing a woody biomass electrical power plant have 
been involved in this study: VEDAC as the economic development facilitator, Pro Energy for 
development and operation of the power plant, and Jarvis Timber for development and coordination of 
the woody biomass supply chain. 
 
The current key obstacle in this project is the identification and commitment of a customer or customers 
for the output of the power plant. While interest has been expressed by local industry, and the existing 
electric utilities have need for sources of renewable energy, no firm commitments have been secured. 
The favorable resolution of the Proposition C Renewable Energy regulations could spur heightened 
interest and a sense of urgency on the part of the existing utility providers.  

B. Recommendations 
Recommended next steps are: 

• Pursue further discussion with potential purchasers of the electricity to determine terms and 
logistics of supplying them with power. 

• Continue building the relationship with Pro Energy, and facilitate exploration of 
local/state/federal incentives for development of the plant. 

• Continue discussions with Doe Run to explore opportunities for their direct and indirect 
involvement in development, purchasing electricity from, and providing biomass to the plant. 

• Engage in additional dialogue with potential members of the biomass supply chain to determine 
how best to organize the supply chain, and develop an inventory of what equipment is already in 
use and/or available for use. 

• Closely follow the developments of regulations for Proposition C and evaluate how they impact 
the viability of this project.  
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In preparation of this evaluation, VEDAC and its subcontractor, has relied upon publically available 
information and information supplied by technology providers. While VEDAC and its subcontractor 
have no reason to believe that the information provided, and upon which VEDAC and its subcontractor 
has relied, is inaccurate or incomplete in any material respect, VEDAC and its subcontractor has not 
independently verified such information and cannot guarantee its accuracy or completeness. 

The information presented herein should serve as a foundation to enable a Missouri entity to determine 
the feasibility of a woody biomass electrical power plant for further evaluation, using referenced 
resources to provide additional supporting data.  
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http://www.biomassconferen
ce.com/ema/DisplayPage.as
px?pageId=2011_Agenda 

Babcock & 
Wilcox Company 
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12 
Supply System Costs of Slash, Forest 
Thinnings, and Commercial Energy 
Wood Crops 

D. Brad Blackwelder and 
Erin Wilkerson (Oak Ridge 
National Laboratory) 9/1/2008 

TM2008-008-0 
DOE-ORNL 

13 
MERIC -  Unemployment Rates MERIC 1/1/2011 

http://www.missourieconom
y.org/images/indicators/une
mp/unemp_map_0111.jpg MERIC 

14 Permit to Construct - LG Biomass 
Missouri LLC 

Missouri Department of 
Natural Resources 5/14/2010 

Permit Number 052010-012 

Missouri 
Department of 
Natural 
Resources 

15 Generic  Biomass Power Plant Model UC-Davis Biomass   3/1/2008 

http://biomass.ucdavis.edu/
materials/calculator/EconCal
culator_GenericPowerOnly.
xls 

UC- Davis 

 
 
 
 


