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Executive Summary 
 
Purpose - The Maine Forest Bioproducts Research and Development project originally 
focused on the State’s interest in the development of an integrated forest products 
refinery (IFPR).  The original intent was that Research and Development (R&D) funded 
by this award will allow Maine to refine its strategy and pursue development of an 
integrated biorefinery. 
 
Scope - Activities were to be divided into three major R&D projects: (a) Establish the 
potential for a forest products biorefinery in Maine, by determining the technical and 
economic feasibility and resource availability. (b) Investigate and develop conversion 
processes for forest bioproducts to utilize the sugars available from hemicellulose.  
Research projects will determine how to best utilize refinery waste streams to recover 
heat value and recycle remaining components. (c) Cost share very early stage R&D 
efforts to engage the private sector and stimulate innovative efforts that will build upon 
the research efforts in (b) above, utilize the information gleaned from (a), and lead to 
commercialization of new products or services and development of the forest bioproducts 
industrial sector in Maine. 
 
Tasks and Participants – The project was divided into three major task areas, to be 
managed by the three primary project partners.  Project partners completed all three tasks 
successfully, but with mixed results on the final use of the information gained through the 
process. 
 

• Task A: River Valley Growth Council produced a comprehensive biorefinery 
feasibility study report for the State of Maine, with concentration on the river 
valley region of Western Maine.  The report included a biorefinery feasibility 



survey, a market student for fine chemical and fuel additive output products on a 
national scale with a New England sub-analysis, and a market study of H2 use 
and H2 production in northern New England, including trend analysis, with 
comparison to projected costs of biorefinery-produced H2 in northern New 
England. 

• Task B:  The University of Maine, Department of Chemical and Biological 
Engineering and Pulp and Paper Process Development Center completed work 
that included identifying current industrial practices, process design and economic 
analysis, as well as early-stage research on hemicellulose separation technology 
and hemicellulose conversion technology. 

• Task C:  The Maine Technology Institute cost-shared four projects in the area of 
forest bioproducts research and development in an effort to engage the private 
sector in Maine in early-stage research and development that could lead to 
commercialization of new products or processes.  These projects were selected 
using MTI’s established, open and competitive review process.  Two of the four 
projects received multiple rounds of funding to pursue their individual projects. 

 
Results –  

• Task A:  Although the studies were completed successfully with at least qualified 
GOs in each area of study, the project partner overseeing this work has 
experienced significant organizational transitions with the result being a current 
leadership vacuum.  At this writing, there is a virtual standstill in efforts in the 
River Valley region in forest bioproducts refinery development based on this 
report. That said, when the report was first released, it generated significant public 
interest and traffic to the RVGC website, and as oil prices continue to climb, the 
study report will likely be revisited by other organizations looking to further 
develop the forest biofuels area.  In addition, the decision to expand the siting 
survey portion of the study allows it to be useful for biorefinery development in 
areas of the State other than the River Valley region. 

• Task B:  The early-stage R&D completed under Task B has led to further project 
development for the University of Maine and its commercial partners.   An 
innovative partnership involving University of Maine, Red Shield Environmental 
and American Process Incorporated has been awarded a grant of up to $30 million 
from the US Department of Energy to design, build and operate a small scale 
commercial biorefinery. This biorefinery will produce ethanol, acetic acid and 
other by- products along with market pulp in the RSE Pulp & Chemical's existing 
mill located in Old Town, Maine.  The fermentation work and techno-economic 
analysis conducted under Task B were major components in the grant proposal 
leading to this highly competitive $30 million award. 

• Task C:  Task C was a process-oriented task, allowing MTI to cost-share early 
R&D efforts with the US Department of Energy and the companies pursuing 
commercialization of forest bioproducts.  MTI used a competitive process that 
included peer and financial review to provide awards to four companies, two of 
whom ended projects when NO-GOs were hit, and two of whom were awarded 
second contracts based on successful completion of milestones of initial project 



contracts.  As of this writing, these two projects are on-going and continue to 
meet more sophisticated project milestones.   

 
In summary, all project tasks were completed, with the result being at least incremental 
movement towards development of an integrated forest products refinery, as well as 
promising development in the overall forest bioproducts sector in the state of Maine. 
 
Comparison of Accomplishments with Goals and Objectives 
 
Goals:  Goals were divided into three major R&D projects: (a) Establish the potential for 
a forest products biorefinery in Maine, by determining the technical and economic 
feasibility and resource availability. (b) Investigate and develop conversion processes for 
forest bioproducts to utilize the sugars available from hemicellulose.  Research project 
objectives include determining how to best utilize refinery waste streams to recover heat 
value and recycle remaining components. (c) Cost share very early stage R&D efforts to 
engage the private sector and stimulate innovative efforts that will build upon the 
research efforts in (b) above, utilize the information gleaned from (a), and lead to 
commercialization of new products or services and development of the forest bioproducts 
industrial sector in Maine. 
 
The above-listed goals led to the establishment and completion of three major objectives: 
 

• Task A: River Valley Growth Council produced a comprehensive biorefinery 
feasibility study report for the State of Maine, with concentration on the river 
valley region of Western Maine.  The report included a biorefinery feasibility 
survey, a market student for fine chemical and fuel additive output products on a 
national scale with a New England sub-analysis, and a market study of H2 use 
and H2 production in northern New England, including trend analysis, with 
comparison to projected costs of biorefinery-produced H2 in northern New 
England.  The study was originally limited in scope to the Western Maine river 
valley region, but was able to be expanded to include more of the State, and the 
final product including analysis of multiple siting possibilities. 

 
Although the studies were completed successfully with at least qualified GOs in 
each area of study, the project partner overseeing this work has experienced 
significant organizational transitions with the result being a current leadership 
vacuum.  At this writing, there is a virtual standstill in efforts in the River Valley 
region in forest bioproducts refinery development based on this report. That said, 
when the report was first released, it generated significant public interest and 
traffic to the RVGC website, and as oil prices continue to climb, the study report 
will likely be revisited by other organizations looking to further develop the forest 
biofuels area.  In addition, the decision to expand the siting survey portion of the 
study allows it to be useful for biorefinery development in areas of the State other 
than the River Valley region. 

 



• Task B:  The University of Maine, Department of Chemical and Biological 
Engineering and Pulp and Paper Process Development Center completed work 
that included identifying current industrial practices, process design and economic 
analysis, as well as early-stage research on hemicellulose separation technology 
and hemicellulose conversion technology. 

 
The early-stage R&D completed under Task B has led to further project 
development for the University of Maine and its commercial partners.   An 
innovative partnership involving University of Maine, Red Shield Environmental 
and American Process Incorporated has been awarded a grant of up to $30 million 
from the US Department of Energy to design, build and operate a small scale 
commercial biorefinery. This biorefinery will produce ethanol, acetic acid and 
other by- products along with market pulp in the RSE Pulp & Chemical's existing 
mill located in Old Town, Maine.  The fermentation work and techno-economic 
analysis conducted under Task B were major components in the grant proposal 
leading to this highly competitive $30 million award.   

 
• Task C:  The Maine Technology Institute cost-shared four projects in the area of 

forest bioproducts research and development in an effort to engage the private 
sector in Maine in early-stage research and development that could lead to 
commercialization of new products or processes.  These projects were selected 
using MTI’s established, open and competitive review process.  Two of the four 
projects received multiple rounds of funding to pursue their individual projects. 

 
Task C was a process-oriented task, allowing MTI to cost-share early R&D 
efforts with the US Department of Energy and the companies pursuing 
commercialization of forest bioproducts.  MTI used a competitive process that 
included peer and financial review to provide awards to four companies, two of 
whom ended projects when NO-GOs were hit, and two of whom were awarded 
second contracts based on successful completion of milestones of initial project 
contracts.  As of this writing, these two projects are on-going and continue to 
meet more sophisticated project milestones.  MTI and DOE early investment in 
these two projects has led both to additional public and private investment. As a 
process task, Task C was a success. MTI’s portfolio approach led to a to-be-
expected outcome of two projects ending and two projects continuing with 
additional support.  This outcome clearly demonstrates the continued need for 
public funding of promising, but early-stage R&D efforts.  The two technologies 
explored in the prematurely ended projects proved not to be economically viable 
when one or two small variables changed. 
 

• Task D:  As part of its efforts to help refine the State’s approach to development 
of an integrated forest bioproducts refinery and the further development of the 
forest bioproducts sector, MTI used its participation in this DOE-funded project 
as an opportunity to establish a Forest Bioproducts Working Group, made up of 
organizations funded through this project grant and others working in forest 
bioproducts area.  This group met quarterly throughout the life of the grant 



project, and continues to meet currently on an informal basis.  This opportunity to 
share lessons learned and network has been an invaluable byproduct of this 
project. 

 
Summary of Project Activities 
 
Task A - Biorefinery feasibility R&D:   
 
This task was broken into three sub-tasks leading to three detailed documents reporting 
on the feasibility of establishing a biorefinery in Western Maine:  a biorefinery feasibility 
survey, a market study for fine chemical and fuel additive output products on a national 
scale with a New England sub-analysis, and a market study of H2 use and H2 production 
in northern New England, including trend analysis, with comparison to projected cost of 
biorefinery-produced H2.   
 
River Valley Growth Council staff completed sub-task one, a biorefinery feasibility 
survey, original specific to Western Maine. This survey included the following elements: 
 

• Develop input/output model, conduct siting survey and analysis, develop cost and 
availability model of local/regional sustainable biomass supply:  topics covered 
and questions answered are listed below: 

 
1. If no site is available in the River Valley to accommodate a full-scale 

biorefinery, NO-GO.  If NO-GO, a broader search in western Maine will 
be conducted until an acceptable site is identified.  Go.  Acceptable sites in 
the River Valley have been identified and, in addition, a number of other 
sites in the state have been closely surveyed and evaluated. 

2. If sustainable biomass availability within a 50 mile radius of Rumford is 
less than 1000 tons/day, NO-GO.  If NO-GO, radius will be increased to 
75 miles.  If 1000 tons/day is not available at 75 miles, availability is NO-
GO and an alternate site will be chosen and evaluated.  Go.  It has been 
determined that there is more than 1000 t/day biomass available within 50 
miles of Rumford on a sustainable basis, especially with the closure of the 
Berlin paper mill during the course of this effort.  

3. If sustainable biomass is forecast to trend above $60 a dry ton in the next 
five years, NO-GO.  If NO-GO, biomass cost will be analyzed assuming 
some substitution of biomass hog fuel with STF (shredded tire fuel), and 
the impact the substitution will have on cost and availability.  If still NO-
GO, a regional cost analysis will be done to determine if lower-cost supply 
areas exist in Maine.  If undertaken, these activities will be coordinated 
with Biomass Availability activities above. Go.  Biomass is currently 
priced at around $42 a dry ton.  If the price rises to close to $60 a dry ton, 
it becomes profitable to ship chips to Maine from South America, thus 
placing an effective ceiling near the $60 price for the time.  

4. If biorefinery products cannot be profitably or safely transported to market 
in a timely manner, NO-GO.  IF NO-GO, then a reformulation of product 



line (with transport safety and market demand equally weighted) will be 
undertaken until a marketable and transportable product profile is 
determined.  GO.  The technical portion of the study has been completed 
and indicates specific products that can be made profitably (dependent on 
site-specific issues and decisions) and safely transported to market via 
either road or rail. 

 
• Identify optimum technologies. GO.  The technical portion of the market study is 

complete, and reveals paths in both pyrolysis and gasification, with an optimum 
path in pyrolysis followed by gasification and catalysis. 

 
1. If biomass harvesting infrastructure and activity is expected to contract by 

over 50% in the next five years, NO-GO.  If NO-GO, areas of adequate 
harvesting activity in Maine will be identified in conjunction with the 
above activities.  A qualified GO as biomass price trends and a return to 
longer-term contracts and increased demand has made harvesting more 
attractive.  If current trends/conditions stay in place, harvesting is not 
expected to contract 50% in the next five years, but may instead expand.  
All of this is conditional and dependent upon the continued operation of 
paper mills in Maine, which provide significant demand for forest harvest 
and therefore contribute critically to the “critical mass” of harvest 
capacity. 

 
• Develop profile of optimized biorefinery.  With the completion of the technology 

and biorefinery design portions of the market study, this element is complete.  
The biorefinery optimized for current conditions (markets, products, technology) 
has been phased to achieve significant build-out and economic opportunity from 
several platforms that each address an existing market with an existing 
technology. 

 
1. If the emissions profile for a full-scale biorefinery exceeds current 

allowable Maine DEP or EPA standards, NO-GO.  If NO-GO, the 
optimum technology route will be re-evaluated seeking a technology that 
meets or exceeds EDA/DEP emissions criteria.  A qualified GO.  Initial 
biorefinery platforms will involve making pyrolysis oil and converting it 
to heat and power, with fractionation of the higher-value components to 
bio-oil to follow.  When pyrolysis oil is used to fuel a turbine, the 
emissions profile is comparable to natural gas, and as such there should be 
no problem in DEP or EPA permitting.  However, there are no working 
commercial-scale examples to point to, so the GO must be qualified.   

 
2. If the availability of critically-skilled workers needed in the biorefinery is 

profoundly constricted, NO-GO.  IF NO-GO, solutions will be sought via 
education partners such as U Maine in regard to the viability of increasing 
the supply of critically-skilled workers.  GO, with laborers likely drawn 
from a national pool, perhaps at higher-than-market rates, and with the 



caveat that a significant biorefinery sector in Maine may require an 
expanded training program for specific skills at U Maine.  For the initial 
one or two biorefineries contemplated in this study, local mill-wright 
talent augmented by specific recruited talent will meet needs and can be 
attracted with at-market and above-market rates of compensation. 

 
• Sub-task one also lead to an addendum document, The Siting and Infrastructure 

Addendum, which profiled sites and provided sites and infrastructure analysis for 
multiple sites across the state of Maine. 

 
Robert J. Evans, MicroChem Technologies, Inc. completed sub-task two, a market study 
for fine chemical and fuel additive output products on a national scale with a New 
England sub-analysis.  This study was undertaken with the assumption that if there is not 
a viable (profitable) market for a mix of biorefinery products, NO-GO.  If NO-GO, the 
project is proven unfeasible and remaining project funds would be returned to MTI.  The 
study indicated a GO.  The technology and market study portions of this study indicate 
that there are specific processes yielding specific products which are viable at current 
market rates including the first platform, pyrolysis and generation of heat and power. 

 
Acadia Environmental Technology and The Chewonki Foundation completed sub-take 
three, a market study of H2 use and H2 production in northern New England, including 
trend analysis, with comparison to projected cost of biorefinery-produced H2. 
 
Task B – Technology R&D: 
 
Technology R&D was originally broken into four sub-tasks, but eventually two of the 
sub-tasks were essentially folded into one reporting mechanism.  Original sub-tasks were: 
(a) investigation of current industrial practices; (b) Hemicellulose separation technology; 
(c) Hemicellulose conversion technology; (d) process design and economic analysis.   
 
Joseph Genco, Haibo Mao, and Jay Mitchell completed work on sub-tasks (a) and (d). 
Work was performed in two areas and resulted in awarding two Master of Science 
degrees in chemical engineering1,2.  Both projects compared and contrasted the technical 
economics of producing ethanol from wood.  In the first project performed by Jay 
Mitchell considered producing ethanol and electrical energy from raw white wood.  
Secondly, a technical economic analysis was performed for the concomitant concept of 
extracting the hemicelluloses in the wood prior to pulping and then converting the 
extracted residue into Kraft pulp.   The extracted hemicelluloses were converted into 
ethanol while acetyl groups on the hemicelluloses were cleaved and converted into acetic 
acid or “white vinegar”.   
 
Production of Ethanol from Northeast Hardwood by the NREL Process 

                                                 
1 Mitchell, J., “Production of Ethanol from Hardwood”, University of Maine M.S. Thesis, Orono, Maine (2006). 
2 Mao, H., “Technical Evaluation of a Hardwood Biorefinery Using the Near-Neutral Heimicellulose Extraction Process”, University 

of Maine   M.S. Thesis, Orono, Maine (2007). 



The thesis contains a very thorough review of process pathways for producing 
ethanol from biomass.  The objective of the project conducted by Jay Mitchell was to 
perform a technical economic analysis of the hardwood to ethanol process using white 
wood by the NREL process.  The National Renewable Energy Laboratory (NREL) 
process is the most advanced woody biomass to ethanol process currently available and 
consists of nine sections: feed handling and preparation, acid pre-treatment, sugar 
fermentation, cellulase generation, separations/distillation, waste treatment, ethanol 
storage, lignin burner/boiler/turbo generator, and utilities for the plant.   

In this technical economic analysis a Greenfield plant was compared to co-
locating the ethanol plant adjacent to a Kraft pulp mill.  The advantage of the latter case 
is that facilities can be shared jointly for ethanol production and for the production of 
pulp.  Preliminary process designs were performed for three cases; a base case size of 
2205 dry tons/day of hardwood (52 million gallons of ethanol per year) as well as the two 
cases of half and double this size. The thermal efficiency of the NREL process was 
estimated to be approximately 36%; that is about 36% of the thermal energy in the wood 
is retained in the product ethanol and by-product electrical energy. 
 The discounted cash flow rate of return on investment and the net present value 
methods of evaluating process alternatives were used to evaluate the economic feasibility 
of the NREL process. The minimum acceptable discounted cash flow rate of return after 
taxes was assumed to be 10%.  In all of the process alternatives investigated, the 
dominant cost factors are the capital recovery charges and the cost of wood.  The 
Greenfield NREL process was found not to be economically viable.  The cost of 
producing ethanol in 2006 U.S. currency was found to vary from $2.58 to $2.08/gallon 
for the half capacity and double capacity cases respectively.  

For comparison to the Greenfield cases, three co-location scenarios were also 
considered.  Case A involved citing the hardwood to ethanol plant is co-located at a pulp 
mill that already has a recovery boiler, burner, and turbo generator with excess unused 
capacity that can burn residual lignin and by-products from the ethanol fermentation 
process.  In this case, it was assumed that the company building the ethanol plant also 
owned the pulp mill; therefore there would not be additional charges for using the boiler 
system and the installed cost of the burner/boiler/turbo generator section would be equal 
to zero.  This case coincides with a pulp producer wishing to produce additional products 
besides pulp. Case B was exactly the same as Co-Location Case A except that the 
cellulase enzyme used to partially hydrolyze the cellulose was purchased from a cellulase 
supplier rather than produced on site.  The installed equipment cost for the cellulase 
generation process became zero and cellulase was considered a raw material.   Case C 
continues to build on the concept of Co-Location Case B and the facility was sited at a 
pulp mill that has additional waste treatment capacity and a wood yard that could handle 
the additional wood used as the ethanol feedstock. 
 The co-location cases appear more promising due to reductions in capital costs 
when compared to the Greenfield plant.  The most profitable co-location case resulted in 
a discounted cash flow rate of return improving from 8.5% for the half capacity case to 
20.3% for the double capacity case (Figure 1). Due to economy of scale, the investments 
become more and more profitable as the size of the plant increases.  This concept is 
limited by the amount of wood that can be delivered to the plant on a sustainable basis as 
well as the demand for ethanol within a reasonable distance of the plant. 
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Figure 1.  DCFROR as a Function of Plant Size for All Cases 
(EtOH Selling Price = $2.50/gallon, Wood Cost = $60/BD Ton, Discount Factor =10%) 
 
Hardwood Biorefinery Using the “Near-Neutral Hemicellulose Extraction Process 

Haibo Mao performed a technical analysis for a new process that produces 
ethanol and acetic acid from hardwood in addition to bleached hardwood Kraft pulp. The 
new process, termed the “near neutral” hemicellulose extraction process, involves the 
extraction of wood hemicellulose using green liquor prior to conventional Kraft pulping. 
Based upon the results of Mitchell’s work1, Mao assumed that the new process was 
located at an existing Kraft pulp mill. Ancillary unit operations in the process include 
hydrolysis of the extracted carbohydrates using sulfuric acid, filtration of the extract to 
remove lignin that was extracted with the carbohydrates, liquid-liquid extraction of acetic 
acid and by-product furfural, liming of the hydrolyzed extract, separation of gypsum 
which is the product of the liming reaction, fermentation of C5 and C6 sugars and 
upgrading of the acetic acid and ethanol products by distillation. After the extraction step 
in the process, the final pH of the extraction liquor varies between 5 and 6 and preserves 
the yield and physical properties of the final pulp product which are equivalent to market 
Kraft pulp.  

In Mao’s research2, a design model was developed using WinGEMS and ASPEN 
Plus software.  The integrated mass and energy balances were obtained from the 
computer model and used to size important process equipment in the process.  
Information from the process model and the flow sheet were used to estimate capital and 
operating cost for the process.  A major economic factor in the analysis is whether a new 
extraction vessel is required or if an existing digester can be retrofitted into a vessel 
suitable for the extraction.  The economic analysis was performed as a function of the 
size of the pulp mill being retrofitted to accommodate the hemicellulose extraction 
process.  Alternative cases that were evaluated considered whether the utilities and waste 
water treatment systems were sufficient to accommodate the new process.  In the 



economic analysis, the Discounted Cash Flow Rate of Return (DCFROR) was used to 
judge the economic merits of the new process (Figure 2).  The rate of return on 
investment was found to vary between 7.1 and 13.0 percent depending upon the size of 
the pulp mill (750 to 1,500 tonne per day pulp production rate) for the case where the 
extraction vessel is available and the utilities and waste treatment facilities are 
sufficiently large to handle the additional requirements for the process.   If a new 
extraction vessel must be purchased, the process is not economically justified regardless 
whether the utilities and waste water treatment facilities are sufficient to handle the new 
process.  
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Figure 2. Discount Cash Flow Rate of Return for Different Case 

  A very important advantage of the “near-neutral” extraction process is that the 
recovery cycle is off-loaded because the amount of organic matter in the black liquor is 
reduced and less white liquor is needed for pulping. This change in operation would 
potentially allow a Kraft pulp mill to significantly increase its pulp production rate if the 
recovery cycle is the bottleneck in the plant.  In the hemicellulose extraction process the 
methanol content of the black liquor is thought to be reduced by about 40%, while the 
TRS content is also diminished.  These advantages result because of the lower white 
liquor charge and shorter pulping time during the modified Kraft cook.  A major 
disadvantage of the process is that the production rates for the two co-products, ethanol 
and acetic acid, are low when compared to corn to ethanol processes.  Less steam is 
produced in the recovery boiler because a portion of the organic matter in the wood chips 
is extracted.  Consequently, additional steam must be supplied from a biomass boiler or 
by burning fossil fuels such as natural gas, coal or fuel oil.  Lastly the near neutral 
extraction process is capital intensive unless an extraction vessel is available for use.  The 



high capital and operating costs result from the complexity of the process.  To be 
economically viable, the process must be simplified considerably.  

 
Stephen Shaler, Ph.D., Professor of Wood Science, Professor Adriaan van Heiningen, 
Ph.D., Professor of Chemical Engineering, Juan Paredes, Ph. D., Student, Wood Science, 
completed work on sub-task (b).  Two extraction protocols were developed for Red 
Maple strands used to manufacture Oriented Strand Board (OSB). The procedures 
involved placing green strands in a pressure vessel at a liquid:solid ratio of 4:1. The 
charge was heated to 160 C (90 psig) in 50 minutes with a subsequent dwell time of 
either 45 or 90 minutes. These conditions removed 16.4% and 17.2% of the material. The 
influence of these extraction conditions on the properties of OSB made from those 
strands was determined. The 90 minute dwell time was too long as indicated by 
reductions in mechanical behavior of the panels. The shorter reaction time provided a mix 
of improvements (dimensional stability), no influence (flexural behavior), and 
degradation (wood/wood bond strength). It was postulated that this weight loss would 
also result in a significant reduction in VOC production. Baseline measurements of VOC 
emissions during OSB pressing of Southern Pine material were made. Due to a delay in 
the design and manufacture of a larger extractor vessel it was not possible to measure the 
influence of that extraction on VOC emissions. It is recommended that extraction times 
below 45 minutes be evaluated. Shorter process times would be less costly to implement 
industrially. Detailed investigations were made on the change in wood properties 
associated with the extraction conditions. The extractions created significant, 
fundamental changes in a wide spectrum of physical and mechanical characteristics 
including carbohydrate crystallinity, surface energy, cell wall porosity, hygroscopicity, 
and higher heat value.  
 
A PhD student was supported by this project with two manuscripts produced to date. 
 
Heller, J.J.P., S.M. Shaler, A. van Heiningen, and R. Jara. 2007. Influence of 
hemicellulose extraction on physical and mechanical behavior of OSB. Submitted Dec. 
2007. Forest Products Journal 
 
Heller, J.J.P., R. Mills, S.M. Shaler, D. J. Gardner, and A. van Heiningen. 2008. Surface 
characterization of red maple strands after hot water extraction. Submitted Feb. 2008. 
Wood and Fiber Science. 
 
Adriaan van Heiningen, Professor and Ober Chair, and Sara Walton, University of 
Maine, Ph.D. graduate student completed work on sub-task (c). Following are summary 
results of research undertaken under sub-task (c). 
 
As part of the integrated forest products bio-refinery, hemicelluloses may be extracted 
from woodchips prior to pulp production, generating a new stream which may be 
converted to chemicals or fuels such as ethanol.  Hemicelluloses, once extracted, must be 
hydrolyzed to give a mixture of five and six carbon monosugars, of which xylose is the 
principal component in hardwoods.  Many bacteria and yeast strains exist which will 
convert sugar into ethanol or a variety of other products, though most of these organisms 



exclusively or preferentially ferment the six carbon glucose.  To convert the five carbon 
xylose to ethanol, the fermentation organisms need to be specially engineered with new 
genes.  One bacterium that has been engineered to convert xylose is Escherichia coli 
K011.  This organism has been studied in fermentation experiments carried out in a 3L 
BioFlo110 fermentor from New Brunswick Scientific, looking for a set of conditions 
optimal for ethanol production.  Biological processes such as fermentation must be 
closely monitored for proper pH, temperature, aeration, and agitation.  Fermentative 
organisms can be inhibited by many growth conditions or chemicals, several of which are 
produced during acid hydrolysis of hemicelluloses.  Acetyl groups released from the 
hemicellulose become acetic acid, which is known to interfere with cellular functions.  
Sodium, added during the extraction process in the form of sodium hydroxide, sodium 
carbonate and sodium sulfide, is also a known inhibitor of microbial growth.  The sugar 
degradation products furfural and hydroxymethyl furfural are compounds of concern in 
fermentation.  Hemicelluose extraction conditions and the conditions of hydrolysis can 
affect the amount of these substances produced, so we are attempting to minimize their 
production, while maximizing the monosugar content.  Fermentation of pure sugars with 
and without inhibitors was compared to fermentation of the extracted hemicellulose 
liquor.  Concentrations of substrates and products were measured over time by HPLC. 

 
Mixed hardwood chips were extracted in green liquor, a solution created during pulping 
comprised of sodium carbonate, sodium sulfide, and sodium hydroxide, at 160°C for 110 
minutes in a 10L rocking digester.  The resulting liquid portion is mainly comprised of 
hemicellulose, acetate and sodium in a dilute solution.  The hemicellulose polymers must 
be broken down into monosugars in order to be fermented.  The initial extract, at 3% total 
solids content, contained approximately 5g/L monosugars, 10g/L acetic acid, and 5g/L 
sodium.  In fermentation to ethanol the highest theoretical conversion is only 0.51 gram 
ethanol per gram of initial sugar, and it is economically unfavorable to distill the final 
product if the ethanol concentration is too low.  It is therefore desired to have the highest 
possible concentration of monosugars before fermentation.  To increase the amount of 
sugar in the hemicellulose extract, it was run through a thin film evaporator to remove 
water.  Samples were concentrated to 6% and 10% solids.  Evaporation increases the 
amount of sugar, but also increases the amount of acetic acid and sodium proportionally.  
Figure 1 shows the composition of the original extract compared to the concentrated 
extract.  The 6% solids sample contained approximately 7g/L sugar, 15g/L acetic acid, 
and 11g/L sodium, while the sample at 10% solids contained 13g/L sugar, 25g/L acetic 
acid and 18g/L sodium. 
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Figure 1: Composition of hemicellulose extracts concentrated in thin film evaporator 
 
 
Fermentation of pure glucose and xylose mixtures was done with E. coli K011 in the 
presence of varying acetic acid levels to determine the expected level of inhibition.  
Figure 2 shows that this organism has a good tolerance for acetic acid, where the ethanol 
production at 12.5g/L of acetic acid even exceeds that of the control.  As concentrations 
increase up to 25g/L of acetic acid the ethanol production shows a much greater lag 
phase, but not a significant effect on the ultimate concentration of ethanol obtained.  The 
culture is able to adapt to the presence of acetic acid.  Fermentation in the presence of 
acetic acid is done at higher pH than would be optimum for the control, which accounts 
for the lower ethanol production at 0g/L acetic acid.   
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Figure 2: Ethanol Production in the presence of varying acetic acid levels 
 
 



An additional baseline test was done by fermenting pure glucose and xylose mixtures in 
the presence of varying levels of sodium sulfate.  Figure 3 shows the ethanol production 
as a function of sodium concentration.  In this case the E. coli show a more classical 
inhibition, where increasing sodium levels have a decreasing ethanol production.  
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Figure 3: Ethanol production in the presence of varying sodium levels. 
 
From figures 2 and 3 it can be seen that the 3%, 6% and 10% solids hemicellulose 
extracts contain acetic acid and sodium at concentrations that are expected to cause some 
level of inhibited growth, but still produce some ethanol.  Figure 4 shows the actual 
results of fermenting hemicellulose extract at these 3 consistencies.  Hemicellulose 
extracts at 3% and 6% solids were both readily fermentable, producing 1.2g/L and 2.1g/L 
of ethanol, respectively.  These concentrations of ethanol are too dilute for economic 
product recovery, but do represent approximately 85% of the theoretical yields based on 
sugar consumption.  The hemicellulose extracts at 10% solids were not initially 
fermentable, despite predictions that neither acetic acid nor sodium alone were 
concentrated enough to prevent growth.  The combined effect of both inhibitors is enough 
to prevent E. coli growth.  Initial attempts to adapt the culture to this high level of 
inhibitors has shown some success, where one culture was able to produce an amount of 
ethanol approaching that of the 3% solids extract. 
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Figure 4: Fermentation of Hemicellulose Extracts at varying concentrations 
 
 
Future efforts will focus on improving the tolerance of the fermentation organism to grow 
in highly concentrated extracts containing acetic acid and sodium.   
 
Task C - Stimulation of Early-Stage R&D Development Program:  
 
Maine Technology Institute staff oversaw Task C, developing a review process that could 
be incorporated into the well-respected, established Development Award program. Sub-
tasks associated with this program included: modifying MTI Development Award 
Request for Proposals to include availability of financial match funding for forest 
bioproducts R&D projects (Note: MTI Development Awards provide up to $500,000 for 
early-stage Research and Development leading to the commercialization of new products 
or services.  Awards competitively reviewed for scientific merit, fit to program purpose 
and capacity, and require a minimum 1:1 match.); providing information and assistance 
to companies seeking financial support for pre-commercial R&D projects involving 
forest bioproducts; soliciting proposals specifically in the area of forest bioproducts 
R&D; educating interested parties on proposal and project requirements; receiving 
complete proposals requesting Development Award funding and DOE Forest 
Bioproducts match funding.  
 
Once proposals were submitted by applicants, project sub-tasks included: evaluating 
submitted proposals; assigning a minimum of 3 expert peer reviewers per project; panel 
review of each project by Maine-based technology board with expertise in advanced 
technologies for forestry for consideration of  potential benefit to Maine, including 
information determined from the feasibility study discussed above; cross-sectional panel 



review of proposal for capacity to carry out proposed project, and feasibility of leading to 
commercialization; and MTI Board approving funding for recommended proposals. 
Once proposals were approved for MTI funding, sub-tasks included: assisting applicants 
recommended for additional DOE funding with the completion of DOE forms for DOE 
review; assisting recipients with Development Award contract execution; facilitating 
final project, statement of work, milestones, budget and certifications being approved by 
DOE; and executing DOE subcontractor agreement. 
 
Finally, project sub-tasks transition to project monitoring including: disbursing MTI and 
DOE funds on a milestone basis contingent on successful milestone completion and 
documentation; monitoring funded projects quarterly, and incorporating company 
quarterly reports for each project into quarterly reports submitted to DOE. 
 
MTI’s approach was to use a portfolio approach, supporting four projects in early forest 
bioproduct R&D.  Original projects were awarded funding as follows: 
 
Safe Handling: Funds to conduct the necessary research and analysis to determine the 
technical, economic and financing feasibility of developing electricity, process steam and 
liquid transportation fuel(s) from pulp and paper mill waste (sludge).  As this project 
moves through its stages, technical and economic criteria will be continually applied to 
assure that the project can proceed. 
 
Maine BioDiesel: Project plan is to fractionate crude tall oil (CTO), yielding biodiesel 
and sterols.  Initially, and in the period covered by this proposal, Maine Biodiesel will 
develop only the fuels fraction of the CTO, developing both bio-diesel ester and a super-
pure “normal diesel” through treatment of the fractions.  Crude tall oil is a by-product of 
the Kraft pulping process where coniferous feedstock is used, with Kraft mills producing 
from 3,000 to 10,000 gallons of CTO per day, depending on size and feedstock mix.  This 
project will finalize the process engineering and economics of a commercial-demo plant 
producing 1.5 million gallons per year, in the process fully characterizing all aspects of 
the plant, rendering it “investment ready”. 
 
Maine BioProducts: Project is early-stage research into feasibility of levulinic acid plant. 
There were four technical objectives to be accomplished in initial technology assessment: 
1) To gather definitive and specific data on the availability, the costs of pre-processing, 
and possible output yields of different inputs; 2) Targeted pilot testing for quantities and 
qualities of outputs, a full energy audit, and operating expenses; 3) Techno-economic 
analysis for optimizing input mix, siting, and sizing of a Maine plant; 4) Process 
engineering and manufacturing plant design to determine detailed estimates of 
approximate capital cost, production cost, and space and utility requirements. 
 
Tethys Research: Tethys Research LLC is developing an enzyme-assisted pretreatment 
step for oxygen delignification to improve the yield and quality of cellulose from wood 
pulp while reducing the use of harsh chemicals.  Unlike previous attempts at enzyme-
assisted pulping, project targets the bonds linking hemicellulose to lignin.  Included in the 



project is the enzyme discovery phase to search for an enzyme that specifically targets 
lignin-hemicellulose bonds.   
 
As projects progressed, it became clear that Safe Handling and Maine BioDiesel had 
reached deal-breaking obstacles and terminated their projects before all milestones were 
completed.  Maine BioProducts and Tethys Research, however, completed all project 
milestones with great promise for continued efforts.  MTI elected to award the remaining 
DOE funding available and additional MTI Development Award funding to these two 
continuing efforts.  Having completed all DOE-funded milestones, these two projects are 
continuing with MTI funds and other public and private investments leveraged as a result 
of the initial investment by MTI and DOE. 
 
Products Developed Under the Award 
 
Publications, papers or public releases of results:  
 
Fractionation Development Center, “Biorefinery Feasibility Study, Siting and 
Infrastructure Addendum” October 2006. 
 
MicroChem Technologies, “River Valley Biomass Refinery Market Study” January 2006 
 
Acadia Environmental Technology, “Hydrogen Market Study” November 2006 
 
Heller, J.J. P., S.M. Shaler, and A. van Heiningen. 2008. Influence of  
hemicellulose extraction on physical and mechanical behavior of OSB.   
Submitted to Forest Products Journal. 
 
Mao, H., Genco, J. M., van Heiningen, A, and Pendse, H., "Technical 
Economic Evaluation of a Hardwood Biorefinery Using the "Near-Neutral" 
Hemicellulose Pre-extraction Process", In Press Journal of Biobased 
Materials and Bioenergy, Amar Mohanti, Editor, Vol. 2, 1-9 (2008). 
 
Heller, J.J.P., R. Mills, S.M. Shaler, D. J. Gardner, and A. van Heiningen. 2008. Surface 
characterization of red maple strands after hot water extraction. Submitted Feb. 2008. 
Wood and Fiber Science. 
 
Networks or collaborations fostered: 
 
One of the important, intangible outcomes of this project was the development of a Forest 
Bioproducts Working Group for the state of Maine, made up of organizations funded 
through this project grant and others working in forest bioproducts area.  This group met 
quarterly throughout the life of the grant project, and continues to meet currently on an 
informal basis.  This opportunity to share lessons learned and network has been important 
to the continued development of this economic cluster. 
 
Conclusion 



 
The Forest Bioproducts Research and Development project has been instrumental in 
building important stepping stones for the continued development of a vibrant forest 
bioproducts sector in Maine and has positioned Maine in the forefront of the development 
of an integrated forest products refinery.  The excitement generated by the feasibility 
study has led to a sustained interest in the continued movement towards an IFPR.  More 
importantly, the initial research done under this project led the University of Maine and 
its commercial partners to receive DOE support for a small-scale biorefinery, described 
below. 
 
This innovative partnership involving University of Maine, Red Shield Environmental 
and American Process Incorporated was awarded a grant of up to $30 million from the 
US Department of Energy to design, build and operate a small scale commercial 
biorefinery. This biorefinery will produce ethanol, acetic acid and other by-products 
along with market pulp in the RSE Pulp & Chemical's existing mill located in Old Town, 
Maine. Construction is expected to begin in 2009 and a fully integrated biorefinery will 
be operation in 2011. This award is the largest grant ever involving University of Maine 
research and certainly one of the largest for any academic or research organization in the 
state. The Old Town biorefinery project continues the work of the Forest Bioproducts 
Research Initiative (FBRI) designed to address the pressing issues of our time: 
replacements for fossil fuels, renewable energy, green chemicals - and creative uses of 
sustainable resources: in this case, trees, The current DOE award moves forest based 
cellulosic ethanol and bioproducts research from UMaine's labs to commercial mill 
operations and fulfills the original FBRI goal of "building research infrastructure that 
creates a forest biorefinery." This project will continue the work of FBRI collaborating 
Professors van Heiningen, Genco and Pendse in UMaine's Chemical and Biological 
Engineering Department. "This is the biorefinery that we have been talking about for the 
last four years," said FBRI's Administrative Director, Hemant Pendse.  In December of 
2007, Red Shield Environmental began preparing its mill to use the "van Heiningen 
process." The mill converted its existing one-vessel pulping system into a two-vessel 
system able to accommodate both production of pulp and the extraction of hemicellulose 
from wood chips. The extracted hemicellulose fibers are necessary to provide a new 
feedstock for ethanol production. These vessels now function like two pressure cookers 
piped together to allow various ingredients to flow in several different directions. Wood 
chips are fed into the first vessel used for extraction and sluiced into the second (pulp 
producing) vessel. The DOE grant will allow the mill to supply hemicellulose-rich extract 
streams for the ethanol production process while also continuing to produce the pulp that 
is currently manufactured on site.3 
 
The University of Maine President Robert Kennedy summed up the importance of the 
foundation laid by DOE’s initial investment in Maine’s Forest Bioproducts R&D, "The 

                                                 
3 Taken from http://www.forestbioproducts.umaine.edu/news/30-Million-DOE-Grant-Awarded-to-Adapt-
UMaine-Research-to-Commercial-Biorefinery 



development of new, renewable energy sources is critical to our future, and this grant 
demonstrates the great potential for creating fuel from forest bioproducts."4  
 
Addenda: 
 
Task A. documents: 
 
1. Biorefinery Feasibility Study: Siting and Infrastructure Addendum 
2. River Valley Biomass Refinery Market Study 
3. Hydrogen Market Study 
 
Task C. documents: 
 
1. Request for Proposals used to solicit proposals for Forest Bioproducts Matching Fund 
program 
 
 
 
 
    
 
 
 
 

                                                 
4 Taken from http://www.forestbioproducts.umaine.edu/news/30-Million-DOE-Grant-Awarded-to-Adapt-
UMaine-Research-to-Commercial-Biorefinery 
 



  Fractionation Development Center 
60 Lowell St. 

    Rumford, ME 04276 
 
Phone: (207) 364-4179 
 Fax: (207) 369-0356 
 
 

 
Biorefinery Feasibility Study 

Siting and Infrastructure Addendum

 1



Table of Contents 
 

Maine Information and Facts 
• Map of Maine         3 
• Summary of site analysis       4-5 
• Biomass Availability        5 
• Maine Certified Landowners and Mills     6 

Transportation 
• Posted Roads         7 
• Weight Limitations        8 
• Axle Weight Limits        8-9 
• Transporting Hazardous Waste (by road or rail)    9-12 
• Hazardous Chemical Reporting      12 
• Rail Ratings (impact on road and rail)     12 
• Deep Water Sea Terminals       12-13 
• Railroads Operating in Maine       13-14 
• Intermodal Facilities        14-15 

Worker Availability 
• Availability/Pay Scale of Millwrights in Maine and in New England 15-16 
• Availability/ Pay Scale of Chemical Engineers in Maine and New England 16-18 

Site Suitability Issues 
• Availability of NMTC (CEI)       19-21 
• Availability of Pine Tree Zones      21-22 

Site Profiles & Graphics 
• Baileyville/Woodland        22-24 
• Bucksport         25-31 
• Jay          32-36 
• Lincoln         37-39 
• Madison         40-46 
• Millinocket         47-54 
• Portage         55-56 
• Presque Isle         57 
• River Valley         58-66 
• Skowhegan         66-72 
• Waldoboro         73-77 
• Westbrook         78-82 

 
 
 
 

 2



Maine 
Introduction

 
 
 

 3



 
Summary of Site Analysis 
 
The Maine Biorefinery Feasibility Study, a comprehensive study undertaken by the River 
Valley Growth Council with support from the Maine Technology Institute and the UD 
Department of Energy, outlined a graduated pathway to viable biorefinery operations via 
a thermochemical platform that migrates to a fractionation platform.  The process of 
identifying potential areas for a biorefinery was fairly straightforward:  specific areas 
with sufficient biomass capacity, sufficient transportation infrastructure (both unposted 
road and rail), and proximity to pipelines and/or deep-water ports, were mapped.  For 
each area, specific sites were sought that had sufficient access to utilities, were proximate 
to users of process products or by-products such as heat and fuel, or were proximate to 
water supplies and water treatment facilities.  Finally, sites were evaluated relative to 
their ability to be included in Maine’s Pine Tree Zone as well eligibility of sites for new 
market tax credits. 
 
In the end, the sites that were early qualifiers were all proximate to major wood-
processing hubs or were proximate to major industrial facilities (that had either located 
near all of the above desirable infrastructure or had attracted the build-up of said 
infrastructure over the years).  The sites are included in the report because it is deemed 
likely that the initial biorefinery installations will require industrial infrastructure.  
However, this assumption may be prove to be false as technologies emerge that allow 
conversion processes to take place in the woods and even on mobile platforms that move 
with the harvest.  Just the same, the criteria for characterizing the viability of potential 
biorefinery sites was chosen with the assumption that industrial infrastructure would be 
important, if not essential, to biorefinery operations.  This choice was made based on the 
needs of the technologies that are closest to market.  If and as other technologies come to 
market that require less of an infrastructure, then site selection will militate toward a 
framework where proximity to lowest-cost biomass is the primary criteria for selection. 
 
For some biorefineries, transportation may be the key site criteria, especially if rail, deep-
water ports, or a pipeline is necessary.  With these and many other variables in place, it is 
not possible to develop a single ranking of potential sites in Maine.  Instead, this portion 
of the Biorefinery Feasibility Study attempts to identify the leading sites for close-to-
market technologies and provide information on the dynamics behind site selection by 
developers and technology holders.  One section not covered in this report in any detail is 
the availability and type of biomass. One reason this area is not covered extensively is 
because it was already covered in the main body of the report.  The second reason is 
because the feedstock required is dependent upon the technology deployed, and in many 
cases can be species dependent.  Thus, sites selected for inclusion in this report are 
biomass hubs, with both harvesting and utilization of biomass going on, a wood-handling 
infrastructure in place and, in many cases, through-transport of biomass as well. 
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The sites selected as best meeting the general site needs of a biorefinery are: 
 

• Baileyville/Woodland  
• Bucksport 
• Jay 
• Lincoln 
• Madison 
• Millinocket 
• Portage 
• Presque Isle 
• River Valley 
• Skowhegan 
• Waldoboro 
• Westbrook  

Biomass Availability 
 
Availability of both hardwood and softwood by in Maine by county has already been 
covered elsewhere in the Biorefinery Feasibility Study, and so it will not be replicated 
here.  New information provided here is the distribution and ownership of certified forest 
holdings (chart, below) and mills that use certified forest material. Additional new 
material provided below is a listing of total biomass available in Maine broken down by 
the portion of the tree from which it is sourced. 
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Transportation 

 
Posted Roads: 
 
Aside from the differentiation between limited access highways and all the other roads in 
Maine, there is an important distinction between “posted” and “unposted” roads.  A 
posted road is a road that is not allowed to bear heavy loads during the spring thaw period 
because such loads will cause the road to buckle and decrepitate very rapidly.  An 
unposted road is generally one was engineered to take heavy loads and has a build-up of 
gravel or other material over the soil and under the pavement.  The nature of posting 
roads (see below) means that any facility that relies on feedstock traveling over posted 
roads will not have a secure flow of feedstock.  Therefore, sites that rely primarily or to 
any great degree on surrounding posted roads will be less desirable than on sites that are 
not affected by road postings.  Generally, numbered roads in Maine are not posted.  
Statute language for road posting follows: 
 
 “Under authority of 29-A MRSA, Section 2395, all public roads may be temporarily 
posted to prevent abuse by heavy vehicles. The statute states that all municipal officers, 
the MDOT, and county commissioners, “may adopt such rules to ensure proper use and 
prevent abuse of the public ways…whenever those ways require special protection.” (A 
municipal officer is the highest level of government (i.e. selectman, town councilor) in a 
town. A town manager or road commissioner is not an officer.)” 

• The MDOT has a regular posting period from November 15 to June 1 each 
year 

• Many of Maine’s rural roads are not capable of handling heavy loads even 
during the summer or fall as well. It is advisable to check with local 
municipalities for road postings each season 

• Signs for road postings must be “conspicuously posted” at each end of the 
section of road to be posted 

• The effective date of posting should precede any significant thawing. 
Road postings in early March are typical because of road surface softening 
and then refreezing at night. Vehicles are not allowed on any road which is 
less than solidly frozen. Roads are considered solidly frozen when the air 
temperature is 32 degrees or below and no water is showing in the cracks 
of the road if paved, and there is no less than ½” of thaw on gravel. 

• Postings are commonly removed by May 15th but can last until after the 
frost has come out and all excess water has drained off. Northern Maine 
postings usually last until early May, where Southern Maine’s may be 
removed in mid-April. 

• On roads posted, gross weight is defined as the combined weight of the 
vehicle and its load. These regulations shall not apply to any closed 
highway that is solidly frozen. Lists of exempt vehicles may be found on 
the following website. 

• www.maine.gov/mdot/mlrc/traffic-issues/restricregs2000.php  
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Weight limitations: 
 
 Under general law, the total weight of a vehicle or a combination of vehicles. Plus their 
load, is limited by the number of axles to: 

• 2 axles: 34,000 lbs 
• 3 axles: 54,000 lbs 
• 4 axles: 69,000 lbs 
• 5 axles: 80,000 lbs 
• 6 axles: 100,000 lbs* (Tractor Trailer Truck) 

*: Applies only to a combination of a 3-axle tractor triaxle 
semitrailer vehicle operating off the interstate; the 80,000 lb limit 
applies to all other combination vehicles over 4 axles except for 
vehicles carrying special commodities 
 
 

Axle Weight Limits: 
 

• Axles whose centers are less than 4 feet apart shall be considered a single 
axle unit 

• A single axle whose center is closer than 10 feet, or if it is a steering axle 9 
feet, to a triaxle unit, shall be considered part of that triaxle and not add to 
the allowable load capacity of the triaxle unit 

• All loads are limited to 600 lbs per inch of tire width, manufacturer’s 
rating, excepting certain farm vehicles 

 
A tractor trailer truck has a weight limit of 100,000 lbs (load and truck), For logs and 
chips the weight in a tractor trailer would be roughly 60-65,000 lbs per truck. To 
transport 750 tons of any material per day and stay within the weight limits set forth by 
the State, about 15 trucks would be needed. 
 
In order to determine the impact of transporting 100,000 gallons of material or chemical 
per day by road, you must first know the substance and its weight. Using the gross weight 
limits set forth by the state for road travel, one can then figure how many truckloads 
would be necessary to transport 100,000 gallons through the River Valley Area. 
 
Tolerances and Permits (Excluding the interstate) 

• Provided that gross, axle and tire limits are not exceeded, vehicles may 
operate at a gross weight exceeding the current registration by the greater 
of 2 ½ percent or 500 lbs. 

• While engaged in the exclusive transport of the commodities listed below, 
vehicles will be allowed special limits: 10% over the maximum gross 
weights, 100,000 lbs GVW for combination vehicles consisting of three-
axle truck tractor (not truck) with triaxle semitrailer, Axle weight limits: 
wheelbase reductions for 4 or more axle combinations 
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• Materials or unset concrete intended for highway construction and carried 
in dump or transit-mix trucks 

• Manufacturer’s concrete products 
• Raw ore from mine or quarry to place of processing 
• Unprocessed milk 
• Refrigerated products when they constitute the majority or products 

carried in a sealed vehicle 
• Building material that absorb moisture during delivery originating and 

terminating within the State 
• Incinerator ash 
• Unconsolidated rock materials, including limestone, bark, bolts, sawed 

lumber, farm produce, road salts, solid waste, sawdust, wood chips, 
dimension lumber, recyclable materials, pulpwood/firewood/logs 

• www.state.me.us/sos/bmv/commercial/swlimit.htm 
 
 
Transporting Hazardous Waste/Chemicals: (by road or rail) 
 
Biorefineries in Maine will produce materials that will, in almost all cases, be considered 
hazardous.  In most cases, this will be because the fuels and chemicals produced are 
combustable, as are the fossil fuels that the forest-based fuels will be replacing.  To this 
degree, roadway risk and hazard is not increased by hauling bio-fuels, and it may not be 
decreased because the fuel simply replaces a fossil fuel.  In any event, a portion of 
biorefinery site selection is related to relative preference and advantage for transporting 
product over road or over rail.  This is a criteria that cannot be effectively assigned 
without knowing the exact product to be manufactured, the distance to the customer for 
that product, etc., etc.  Each biorefinery will compare and contrast advantages of road and 
rail as appropriate to their situation.  General Maine State regulations affecting the 
transport of hazardous materials over the road are listed below. 
 
Some biorefineries may process was in addition to biomass.  Waste is defined as, “any 
useless, unwanted or discarded substance or material, whether or not such a substance or 
material has any other or future use and includes any substance or material that is spilled, 
leaked, pumped, poured, emitted, disposed, emptied, or dumped onto the land or into the 
water or ambient air. This definition includes, without being limited to, materials which 
are used in a manner constituting disposal, burned for energy recovery, reclaimed or 
accumulated speculatively.” 
 
Hazardous Waste definitions can be found through the Department of Environmental 
Protection, Identification of Hazardous Wastes, Chapter 850, see attached research: 
 

• License Certificates may be obtained to transport hazardous materials 
through the Department of Environmental Protection of the State of 
Maine. License Certificates are necessary for a conveyance (watercraft, 
aircraft, vehicle, or other machine used for transportation on land, water, 

 10

http://www.state.me.us/sos/bmv/commercial/swlimit.htm


or in the air.) For license requirements, the term includes only the cargo-
carrying portion of the conveyance. 

• A Transporter Identification Number must be obtained by applying using 
EPA Form 8700-12 to the: EPA Administrator, U.S. Environmental 
Protection Agency-Region 1, John F. Kennedy Federal Building, Boston, 
MA 02203 

• Application for a Transporter license shall be made on a form obtained 
from the Department. Specification of the type of hazardous material, 
including the source and destination must be included in the application. 

• A transporter which is a business that engages in transportation of 
hazardous waste may apply for a license that will cover all business 
locations, all conveyances owned, leased, or otherwise controlled, and all 
operators. 

• Temporary emergency transporter licenses are available1 
 

Hazardous Shipping Requirements: 
 
a) General requirements. A person may not accept a hazardous material for transportation 
or transport a hazardous material by highway unless that person has received a shipping 
paper prepared in accordance with part 172 of this subchapter or the material is excepted 
from shipping paper requirements under this subchapter. A subsequent carrier may not 
transport a hazardous material unless it is accompanied by a shipping paper prepared in 
accordance with part 172 of this subchapter, except for § 172.204 , which is not required. 

 
 

 

  

(b) Shipper certification. An initial carrier may not accept a hazardous material 
offered for transportation unless the shipping paper describing the material includes a 
shipper's certification which meets the requirements in § 172.204 of this subchapter. 
Except for a hazardous waste, the certification is not required for shipments to be 
transported entirely by private carriage and for bulk shipments to be transported in a 
cargo tank supplied by the carrier.  

 
 

 

  

(c) Requirements when interlining with carriers by rail. A motor carrier shall mark on 
the shipping paper required by this section, if it offers or delivers a freight container 
or transport vehicle to a rail carrier for further transportation;  

 
 

 

 
 
(1) A description of the freight container or transport vehicle; and 

 
 

 
 (2) The kind of placard affixed to the freight container or transport vehicle. 

                                                 
1 Department of Environmental Protection of the State of Maine, Licensing of 
Transporters of Hazardous Waste 
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(d) This subpart does not apply to a material that is excepted from shipping paper 
requirements as specified in § 172.200 of this subchapter.  

 
 

 

  

(e) Shipping paper accessibility-accident or inspection. A driver of a motor vehicle 
containing hazardous material, and each carrier using such a vehicle, shall ensure that 
the shipping paper required by this section is readily available to, and recognizable 
by, authorities in the event of accident or inspection. Specifically, the driver and the 
carrier shall:  

 
 

 

  

(1) Clearly distinguish the shipping paper, if it is carried with other shipping papers or 
other papers of any kind, by either distinctively tabbing it or by having it appear first; 
and  

 
 

   
 

  

(i) When the driver is at the vehicle's controls, the shipping paper shall be: (A) Within 
his immediate reach while he is restrained by the lap belt; and (B) either readily 
visible to a person entering the driver's compartment or in a holder which is mounted 
to the inside of the door on the driver's side of the vehicle.  

 
 

 

  

(ii) When the driver is not at the vehicle's controls, the shipping paper shall be: (A) In 
a holder which is mounted to the inside of the door on the driver's side of the vehicle; 
or (B) on the driver's seat in the vehicle.  

 
 

 

  

(f) Retention of shipping papers. Each person receiving a shipping paper required by 
this section must retain a copy or an electronic image thereof, that is accessible at or 
through its principal place of business and must make the shipping paper available, 
upon request, to an authorized official of a Federal, State, or local government agency 
at reasonable times and locations. For a hazardous waste, the shipping paper copy 
must be retained for three years after the material is accepted by the initial carrier. For 
all other hazardous materials, the shipping paper copy must be retained for one year 
after the material is accepted by the carrier. Each shipping paper copy must include 
the date of acceptance by the carrier. A motor carrier (as defined in 390.5 of 
subchapter B of chapter III of subtitle B) using a shipping paper without change for 
multiple shipments of one or more hazardous materials having the same shipping 
name and identification number may retain a single copy of the shipping paper, 
instead of a copy for each shipment made, if the carrier also retains a record of each 
shipment made that includes shipping name, identification number, quantity 
transported, and date of shipment. 
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• www.myregs.com/dotrspa- All federal rules and regulations for 
transporting hazardous material found here 

 
 

Hazardous Chemical Reporting: 
 

• “All facilities in the State of Maine must report those hazardous chemicals 
and/or extremely hazardous substances that were present at the facility 
during the preceding calendar year at or above established threshold 
planning quantities.” 

• They must fill out the State of Maine Chemical Inventory Reporting Form 
to the State Emergency Response Commission (SERC) via the Maine 
Emergency Management Agency, the appropriate local emergency 
planning committee (LEPC) via the county Emergency Management 
Agency, and the Fire Department with jurisdiction over the facility. All 
fees are sent to the Maine Department of Defense. 

• The threshold planning quantity for hazardous chemicals is 10,000 lbs. 
There are fees associated with the quantity of chemicals reported 

• The Federal Highway Administration’s Office of Motor Carriers and the 
Maine State Police may be contacted for detailed information on the 
transportation of hazardous waste as well. 

 
 
Rail Ratings/Impact on Road and Rail (Hazardous Materials 100,000 gallons a day): 
 

• The Federal Railroad Administration holds authority over all railroads. 
Hazardous or flammable material transportation is regulated by Federal 
guidelines and as listed above. 

• Railroads are rated by track and by car. The standard capacity of a rail car 
is 286,000 lbs for a newer car and for older cars around 220-240,000 lbs. 
New cars are being produced with the capacity of 315,000 lbs. Overall; 
rail car capacity will depend on the capacity and quality of the track 
beneath. Tracks are rated by class by the FRA. 

• In order to determine what impact 100,000 gallons of substance would 
have on rail you must factor that an older tank car with a capacity of 
263,000 lbs could hold 34,500 gallons. Today’s standard tank cars can 
hold 286,000 lbs and so it can be estimated that these tank cars could carry 
roughly 37,500 gallons. To transport 100,000 gallons per day it would take 
about 3 standard tank cars. 

 
 
Deep Water Sea Terminals: (Eastport, Searsport, Portland, Penobscot Riverway: Bangor 
and Bucksport): 
 
     Eastport:   Two terminals available, intermodal facilities available 
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• Eastport Breakwater Terminal: Berthing for a vessel up to 700 ft., 
approach depths to the breakwater are over 100ft, mean low water 
depth is 42 ft. 

• Estes Head Cargo Terminal: Berth A for a vessel up to 900ft., 
Berth B for a vessel up to 550ft. Approach depths well over 100 ft., 
mean low water depth is 64 ft. Stevedoring and trucking services 
available for 5,000-20,000 lbs 

• Searsport: Rail access through Maine & Atlantic Railway. Accepts 
dry cargo and liquid cargo. 

• Dry Cargo: Berth 1 vessel up to 800 ft. with 40 MLW. Berth 2 
vessels up to 800 ft. with 32 MLW 

• Liquid Cargo: Berth 1 vessels up to 700 ft. with 37 MLW, Berth 2 
vessels up to 500 ft. with 25 MLW 

• Intermodal 6,500 ft. rail slid in with Canadian Pacific Railway. 
Double stack service to US mid-west, central Canada and 
Vancouver. Approach channel and Turning basin 35 ft. at MLW 

 
     Bangor:   Specializes in sending home heating oil and petroleum. 15 ft. at  
  MLW 
 
    Bucksport:   Ocean Tankers and fuel barges, 29 ft. at MLW. Berthing cap is 700  

ft. Rail service available from Maine Central Railroad/ Springfield 
Terminal 

 
    Portland:   Rail system available. Featuring 3000ft. of deep water linear  
   berthing. 730ft regular berthing with 35 ft. MLW. Intermodal  
   truck/rail coordination, purchase of new or used barge containers,  
   maintenance, storage, and all other barge services can be obtained  

through Columbia Coastal Transport Services. www.columbia-
coastal.com  
www.maineports.com 

 
 
 

Railroads Operating in Maine: 
 

• Montreal, Maine & Atlantic Railway 
• Maine Eastern Railroad 
• New Hampshire North Coast Corporation 
• St. Lawrence & Atlantic Railroad (Runs through Oxford County) 
• Springfield Terminal Railway/ Guilford Transportation (Runs through 

Oxford County) 
• Eastern Maine Railway Company 
• The three core regional railroads are the Montreal, Maine & Atlantic, the 

St. Lawrence & Atlantic, and the Guilford Rail System (GRS) 
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• Transporting by rail is particularly cost-effective when moving high 
volume, low-value commodities over long distances 

• www.maine.gov/mdot/freight/maine-freight-railroads.php 
 
 

Intermodal Facilities:  
 
Genesee & Wyoming Canada, Inc., Auburn Intermodal Truck/Rail Transfer Facility 
(Maine Intermodal Transportation, Inc.): Runs through Lewiston, Auburn, Mechanic 
Falls, and South Paris. Part of the CN intermodal network and uses the St. Lawrence & 
Atlantic railway where it connects to the Guilford Rail System at Danville Junction. 
Provides seamless cross-border service and enhanced access to the international 
marketplace (Asia, Canada, Europe, and Mexico).   

To provide infrastructure for its railroad lines to grow, the State of Maine partnered with 
local rail lines to build a truck-to-rail intermodal facility in Auburn, located about 40 
miles north of and inland from Portland, Maine. Auburn is well situated as an intermodal 
hub because of its proximity to rail lines, an airport, the Maine Turnpike, and the State 
highway network; both the railroads and local authorities saw an opportunity for growth. 
Auburn is bisected by the St. Lawrence & Atlantic Railroad, which runs 260 miles 
between Portland and St. Rosalie, Québec. The St. Lawrence & Atlantic connects with 
Canadian National Railway at Richmond, Québec, which gives Maine access to deep-
water ports at Halifax in the east and Vancouver in the west. Shippers on the West Coast 
with products from Asia have the option of using two rail lines that cross the United 
States, but the journey across Canada bypasses congestion in Chicago and can be less 
expensive for shippers. The Auburn terminal is less than 3 miles from the Maine 
Turnpike and 140 miles from Boston. Gate hours are 24/day, 7 days a week. www. 
http://fhwa.dot.gov/environment/cmaqpgs/amaq/03cmaq4.htm     

• Contracts for shipping is granted by the St. Lawrence & Atlantic Railway-
short line for the Canadian National Railway 

• Rates based on type of commodity and destination 
• Agreement must be signed with Maine Intermodal to ship out of Auburn 

facility 
• Hazardous and Flammable transport must meet Maine DOT standards, 

same as transporting by road. Placards must be placed on all four sides of 
trailers or containers at least four feet high 

• Weight limits are the same as road gross weight limits 
• Containers available are 48’ and 53’ 
• Auburn terminal handles paperwork and notifies shippers and receiving 

parties when shipment has arrived/departed, inspections, and 
loading/unloading of cargo 

Presque Isle Intermodal Facility: The Presque Isle Intermodal Terminal is owned by the 
City of Presque Isle and leased to an independent intermodal operator. It runs on the 
Bangor & Aroostook Railroad to Montreal. The operator offers truck/rail transportation 
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utilizing a state-of-the-art Mi-Jack Reach Stacker to handle containers and trailers for rail 
flatcar shipments throughout the United States and Canada. The intermodal operator also 
provides warehousing services with loading dock access for truck or railcar shipments, 
which helps round out the services provided at the intermodal terminal. 

Waterville Intermodal Facility: Guilford Motor Express operates the Waterville facility, 
which offers daily rail intermodal service to and from destinations such as Atlanta, 
Cleveland, Columbus, Toledo, Indianapolis, Chicago, St. Louis, Kansas City, and other 
markets. Shipping orders, advanced pre-notification of arrivals, and payment can all be 
arranged with one call to Guilford. Your transportation needs can be handled 
electronically if you choose. Gate hours are 24 hours a day Monday-Friday; 0800-1700 
Saturday-Sunday. The Waterville facility offers 2 packers and TOFC and COFC. The 
facility also has a back-up packer. 
http://www.maineco.org/advantages/transportation.htm 

Coming Soon:  

Fairfield Truck to Rail Transfer Facility, Fairfield, ME: Construction of an intermodal 
facility, including storage areas, staging and other facilities, similar to the Auburn project 
above. Only funds for preliminary engineering have been obligated so far. Maine DOT 
has requested $1.9 million in CMAQ funding for the $3.5 million project. 

The State of Maine has funded additional intermodal truck to rail facilities, as described 
in the discussion of ISTEA-funded projects, in Auburn, Winterport, Saco and Portland. 
An additional $491,000 has been obligated to improve freight access to rail thereby 
reducing long-haul truck mileage. 
http://www.fhwa.dot.gov/environment/cmaqpgs/retroatt.htm 

 

Worker Availability 

Availability/Pay Scale of Millwrights in Maine and in New England: 

 
                  Maine:  

• 2002 Estimated Employment: 749 
• 2012 Projected Employment: 597, -152 with an annual loss of –2.2 and a 

total percent change of –20.3 (Maine Department of Labor) 
• Career Builder.com visited on March 24, 2006: Listings for Millwrights in 

Maine=1, Listing for Millwrights in New Hampshire, Massachusetts, New 
York, Vermont, and Connecticut= 4 

• Average pay, Oxford County, Source: Maine Department of Labor Wage 
Survey for 2004 in Oxford County: $15.11/hr or $31,435 annually for 
entry level, $16.75/hr or 34,845 annually for mean (average), $16.02/hr or 
33,322 annually Median, and $17.57 for Experienced.  
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• Average pay, Statewide, Source: Bureau of Labor Statistics, Occupational 
Employment Statistics Survey; Maine Department of Labor, Labor Market 
Information Services: $13.96/hr or $29,000 annual for 10% range, 
$16.16/hr or $33,600 annual for 25% range, $19.68/hr or $40,900 annual 
for Median range, $23.74/hr or $49,400 annual for 75% range, $26.73/hr 
or $55,600 annual for 90% range. 

• Distribution of Educational Attainment: Percent of employees aged 25 to 
44 in the occupation whose highest level of educational attainment is- 
High School or less: 60.2%, Some college: 39.3%, Bachelor degree or 
more: 0.5% (Bureau of Labor Statistics, Office of Occupational Statistics 
and Employment Projections(Education/Training Level, Educational 
Attainment); National Center for Education Statistics(Typical 
Instructional Programs)) 

                 New England: 
• Median Wage for Millwrights in New England: 
• CT: $19.02/hr or $39,600 annual 
• MA: $20.60/hr or $42,800 annual 
• NH: $20.39/hr or $42,400 annual 
• NY: $21.82/hr or $45,400 annual 
• RI:  No data available 
• VT: $17.16/hr or $35,700 annual   (Bureau of Labor Statistics, 

Occupational Employment Statistics Survey; Massachusetts Division 
of Career Services and the Division of Unemployment Assistance, 
Economic Data) 

 
Millwrights normally train for 4 years through an apprenticeship program that combines 
on-the-job training and classroom instruction- or through informal community college 
coupled with informal on-the-job training. Usually no formal education is required. 
Millwrights held about 82,000 jobs in the United States in 1998. Employment for 
millwrights is concentrated in heavily industrialized areas. Historical employment of 
millwrights has been fairly stable; the growing use of machinery should ensure that this 
employment’s decline will be small. (www.jobbankusa.com) 
 
According to Gerard Dennison at the Lewiston Career Center, based on a 2004 study, 
there are 710 millwrights in the state of Maine. (information obtained 3/29/06) 
 
 
 
Availability/ Pay Scale of Chemical Engineers in Maine and New England: 
 

• 2002 Estimated Employment: 217 
• 2012 Projected Employment: 207, -10 with an annual average loss of –0.5, 

-4.6 percent change. (Maine Department of Labor) 
• Careerbuilder.com visited on March 24, 2006. Listings for Chemical 

Engineers in Maine: 1. Listing in NH, MA, NY, VT, CT, RI: 218  
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• Monster.com visited on March 24, 2006. Listings for Chemical Engineers 
in Maine-1, MA-11, CT-1, NY-1, NH-1, RI-0 

• Average pay, Statewide, Source: Bureau of Labor Statistics, Occupational 
Employment Statistics Survey; Maine Department of Labor, Labor Market 
Information Services: $24.95/hr or $51,900 annual for 10% range, 
$29.96/hr or $62,300 annual for 25% range, $35.01/hr or $72,800 annual 
for Median range, $42.37/hr or $88,100 annual for 75% range, $50.27/hr 
or $104,600 annual for 90% range. 

• Industry Employment Trends: 2002 Estimated Employment in United 
States 112,400. Projected 2012- 79,400. –29% change. (Bureau of Labor 
Statistics and Employment Projections) 

• The University of Maine is the only Chemical Engineering Program in the 
State. Currently they have 90 students in the undergraduate program. 
Typically they graduate 20-30 students per year; with their current 
enrollment they will be graduating 20 students per year for the next few 
years. 80% of their students are from Maine. Most students find work or 
enroll in a graduate program. Those that found employment usually are 
employed by the pulp and paper industry or the semi-conductor industry 
(National Semiconductor and Fairchild in Portland, ME) Both industries 
have been slow in the past few years but the paper industry is picking up 
and more jobs are becoming available. Most graduates stay in Maine or 
New England to work. (John Hwalek, Department of Chemical 
Engineering, University of Maine) 

• Occupation Description: “Design chemical plant equipment and devise 
processes for manufacturing chemicals and products such as gasoline, 
synthetic rubber, plastics, detergents, cement, paper, and pulp, by applying 
principles and technology of chemistry, physics, and engineering.” 
(America’s Career InfoNet, www.acinet.org, 3/28/2006) 

• Distribution of Educational Attainment: Percent of employees aged 25-44 
in the occupation whose highest level of educational attainment is: High 
School or less: 1.7%, Some College: 5.4%, Bachelor Degree or more: 
92.9%. (Bureau of Labor Statistics, Office of Occupational Statistics and 
Employment Projections(Education/Training Level, Educational 
Attainment); National Center for Education Statistics(Typical 
Instructional Programs)) 

• According to Gerard Dennison of the Lewiston Career Center, based on a 
2004 survey, there are 160 Chemical Engineers in the State of Maine. 

• One listing on Monster.com for a Chemical Engineer in Maine shows the 
pay scale to be $65,000-$80,000/year plus commissions, company car, 
employee benefits, laptop, cell phone, and expense account. Bachelor’s 
Degree required. 

 
                  New England: 
 

• Median wage for Chemical Engineers in New England: 
• CT: $37.11/hr or $77,200 annual 
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• MA: $37.39/hr or $77,800 annual 
• NH: $33.82/hr or $70,300 annual 
• NY: $35.48/hr or $73,800 annual 
• RI: $31.77/hr or $66,100 annual 
• VT: $30.43/hr or $63,300 annual 
• (Bureau of Labor Statistics, Occupational Employment Statistics Survey; 

Massachusetts Division of Career Services and the Division of 
Unemployment Assistance, Economic Data) 

 
 
               Graduates in Chemical Engineering- New England and Neighboring States 
                2003/2004 

• Massachusetts Institute of Technology: 43 
• Northeastern University (MA): 35 
• Rutgers University (NY): 37 
• Rensselear Polytechnic Institute (NY): 45 
• Cornell University: 46 
• Drexel University: 44 
• Lehigh University: 48 
• Carnegie Mellon: 64 
• www.asee.com  
 

Chemical Engineering in Maine is a small but steady occupation. The majority of 
chemical Engineers within the State are employed by the pulp and paper industry or 
semi-conductor industry. The University of Maine in Orono is the only school in the 
State currently offering a degree program in Chemical Engineering. They graduate 20-30 
students per year and out of these students, nearly all work in Maine or New England 
post-college. According to a 2004 survey done by the Maine Department of Labor, there 
are 160 chemical Engineers employed in Maine. The job market over the past few years 
has been slow but with the increased use of machinery in manufacturing industries, 
employment for chemical engineers has been increasing. With the creation of a 
Biorefinery, employment opportunities will also be produced for both chemical engineers 
and millwrights. New positions within the field of chemical engineering and maintenance 
will often encourage those graduates to stay within the State, and graduates from nearby 
to relocate. As long as comparable wages and benefits are offered, the availability of the 
positions necessary to maintain a biorefinery is present in Maine and the surrounding 
states.  
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Site Suitability Issues: 
 

 
Availability of NMTC (CEI): 

CEI: “CCML is a for profit CEI subsidiary that furthers CEI's mission by working to help 
attract capital to low-income areas using the federal New Markets Tax Credit (NMTC) 
program. CEI and CCML take a triple bottom-line approach as an NMTC program 
sponsor when underwriting prospective transactions, looking for strongly positive 
economic and community development impacts, social equity, and environmental 
protection. The U.S. Treasury Department's CDFI Fund's New Markets Tax Credit 
Program mission is to expand the availability of credit, investment capital, and financial 
services in distressed urban and rural communities. Specifically, the CDFI Fund's New 
Markets Tax Credit Program was authorized by Congress to help attract private sector 
capital investment into urban and rural low-income areas to finance community 
development projects, stimulate economic opportunities and create jobs in areas with the 
greatest need. CEI participated in the initial conceptualization and development of the 
NMTC initiative at the national level. CEI continues to take a progressive, leadership role 
as a member of the NMTC Coalition and embraces the Coalition's goal of directing 
NMTC resources to community development projects that create enduring opportunities 
for people and places traditionally outside of the economic mainstream. CCML is using 
the NMTC program to create greater access to capital for real estate development and 
operating businesses located in eligible low-income communities, primarily in Maine, the 
other New England States, and New York. CEI has also now extended its NMTC services 
to encompass all of rural America.” (www.ceimaine.com, 3/29/2006) 

NMTC: The New Markets Tax Credit (NMTC) program, established by Congress in 
December 2000, gives individual and corporate taxpayers the opportunity to receive a 
credit against income taxes by investing in qualified investment entities. This program 
also allows CEI to participate in large-scale projects that meet our 3E criteria.  
 Investors can earn attractive rates of return while meeting a community need, qualified 
businesses gain access to development funds at reasonable rates, and community 
development entities fulfill their mission by helping stimulate economic growth and job 
creation in specifically targeted lower-income communities. While CEI focuses 
principally in the Maine, New Hampshire, Vermont, western Massachusetts and western 
New York markets, it also now has the ability to do NMTC transactions anywhere in the 
U.S. Projects must be in designated low-income areas (pre-qualified census tracts or 
specially-approved target areas). 
 
The NMTC initiative is designed to mobilize up to $15 billion in development capital 
based on a direct federal income tax credit of 39 percent spread over seven years. The 
program is already proving to be a powerful tool that is helping underserved communities 
attract smart capital to good projects on favorable terms and is allowing investors to book 
new business with enhanced returns, while helping create greater opportunities for low-
income communities.  The program is very flexible and allows the tax credits to be 
structured into a deal in a variety of ways to best meet the needs of the investors (banks 
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and private equity), borrowers (project), and the sponsor (CEI). The tax credits, for 
instance, can be used to enhance an investor's Internal Rate of Return, provide a borrower 
with access to debt at a reduced interest rate (typically 1.00-3.00% below market), and/or 
repay equity investors with tax credits as opposed to actual cash. The financial success of 
a project depends on balancing all of the interests so that all needs are met. 
  
The types of business investments eligible under the NMTC program are very broad, 
allowing virtually any real estate project or operating business. (Please note that there are 
some exceptions to this eligibility, such as insurance companies and others.) Projects can 
be undertaken by either for profit or nonprofit entities.  As of August 1, 2005, CEI had 
closed eight high-impact NMTC projects in the northeastern U.S. using $106 million of 
NMTC investment capacity, triggering total private capital investment in low-income 
communities of over $400 million, and committed to a ninth.  The closed and funded 
transactions have absorbed 82% of CEI's total current NMTC investment capacity; CEI is 
seeking additional allocation of tax credit authority in a process to be completed in early 
2006.” (www.ceimaine.com, 3/29/2006)  
 
Project Components for NMTC Model: 

• Project or business capital requirement of $1 million to $30 million 
(preferably over $2 million) 

• Deals in which “substantially all” (85%) of the capital can stay invested in 
the project for the seven year tax credit period (with acceptable refinance 
risk at the end of this seven years). 

• The type of business investments eligible under the NMTC program is 
very broad allowing virtually any real estate project or operating business. 
Projects can be undertaken by either for-profit or nonprofit entities. 

• CEI brings a mission-oriented perspective to underwriting proposed 
NMTC transactions. An evaluation of a project’s likelihood of financial 
success is only one element that is considered. Other important aspects 
are: 

• Strong economic development impact (direct or indirect), such as 
helping to create or retain jobs; acting as the catalyst for larger or 
additional development or redevelopment, infusing sources of new 
investment capital into an under-served, low income area; creating 
new access to community services 

• Positive social and environmental impacts that could include 
efforts such as providing new or expanded community services, 
creating or retaining jobs for low-income people, using recycled 
materials, increasing energy efficiency, advancing “green” 
building concepts, supporting sustainable forestry, etc. 

• www.ceimaine.org 
CEI’s Investment Themes 

• Natural Resource-Based Development Investments: Investments in 
operating companies utilizing sustain ably-managed natural 
resources as key assets in their businesses, often in rural areas, 
creating value-added products- working forests, pulp and paper 
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companies, wood products companies, small farms, waterfront and 
marine businesses, recreational tourism ventures, and supporting 
industries. (One of the themes) 
www.ceimaine.org 

 
NMTC are available throughout the River Valley. Mainly located in Rumford and 
Mexico, they are also available in Andover, Byron, Peru, and Dixfield. Please refer to 
maps for exact areas.  
  
 
 
Availability of Pine Tree Zones: 
 
Maine’s eight Pine Tree Zones, introduced by Governor John E. Baldacci, provide new 
and improve existing employment opportunities, broaden the tax base, and stimulate the 
economy through the creation of new jobs. The Zones offer benefits and incentives to 
qualified businesses that locate within one of the Zones throughout the State. Few other 
states offer the kind of economic benefits and enterprise opportunities comparable with 
Maine’s Pine Tree Zone Program.  Maine offers a highly skilled workforce, 
telecommunications infrastructure, affordable wage scale, and wonderful quality of life. 
It is an attractive place to do business. The eight Pine Tree Zones are: 

• Aroostook County 
• Androscoggin Valley- (River Valley Area) 
• Penobscot Valley 
• Downeast 
• Kennebec Valley 
• Midcoast 
• Penobscot/ Piscataquis (PenQuis) 
• Southern Maine  

 
The benefits offered to qualified businesses locating within one of the Pine Tree Zones 
are: 

• Employment Tax Increment Financing (TIF) that returns 80% of 
State income taxes from qualified new employees for up to 10 
years 

• 100% refund of corporate income tax and insurance premium tax 
for years one through five and 50% for the remaining five. 

• Local option Tax Increment Financing that does not count against 
a municipality’s existing TIF area and value caps 

• 100% sales and use tax exemption for construction materials and 
equipment purchases, effective July 1, 2005 

• Reduced Electric rates 
 

Examples of qualified business categories: 
• Financial Services 
• Manufacturing 
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• Advanced Technologies for Forestry and Agriculture 
• Aquaculture and Marine Tecnology 
• Biotechnology 
• Composite Materials 
• Environmental Technology 
• Information Technology 
• Precision Manufacturing 
• (Pamphlet produced by: Maine Department of Economic and 

Community Development) 
 
 
 
 

Site Profiles & Graphics 
 

Baileyville/Woodland:  
 
 Baileyville is located in Washington County, Maine. Baileyville has several attributes 
that make it an excellent location to place a biorefinery. The sites in Baileyville that are 
under consideration are the Baileyville Industrial Park- 470 acres and the Woodland 
Commercial Park- 3, 12 acre lots. The Woodland Commercial Park is part of the Atlantic 
Northeast International Trade Center which facilitates business between Canada and 
Maine. There are currently plans underway to construct an International bridge over the 
St. Croix River to Canada. Because of this, the park is considered a foreign trade zone 
and has the benefits associated with such a title. The park has 3-phase power, water, 
sewer, storm sewer, telecommunication, ISDN, waste disposal on site, is a hub zone, is 8 
miles from the Maritime Northeast Natural Gas Pipeline, property tax for the park is 
$0.46/sq. ft., and the park is 5 minutes from the Calais Industrial Park which has 
container shuttle links between the two parks with rail siding planned for the near future. 
Baileyville is located only 33 miles from Eastport which is one of Maine’s deep sea ports 
and also has rail siding available. Major highways US1 and US9 run through Baileyville 
and Pine Tree Zones are available at any site in town. Eastern Maine Electric Cooperative 
holds the local power grid in the area. The population in Baileyville according to the last 
U.S. Census is 1,994. 
 
Washington County’s unemployment rate in 2005 was 8.4% and in 2006 it rose to 9.4%.  
A very high unemployment rate means high worker availability. Baileyville’s 
unemployment rate as of July 2006 was 10.8% and the current labor market is 869. The 
largest employers in the area are Georgia Pacific (Domtar) and Irving Convenience. 
Employment in the Forestry industry has been steadily decreasing in Washington County 
since 2001. See chart 1.1 below2 

 
Year Employment Turnover Rate 

2001 505 16.8% 

                                                 
2 http://www.maine.gov, Maine’s LED Data, September 15, 2006. 
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2002 419 11.7% 
2003 363 11% 
2004 340 14.7% 
2005 268 N/A 

  
Washington County has the second largest amount of hardwood logging residue at 
155,800 tons/year in the state.3 
 

 
Area of forestland(acres) divided by the total area of land in each County code( acres).4 

                                                 
3 http://www.mainefdc.org/pdf/full_report.pdf, Robert J. Evans & Doris M. McCormick, River Valley 
Biomass Refinery Study, January 25, 2006, 37. 
4  http://ncrs2.fs.fed.us/4801/fiadb/index.htm ,USDA Forest Inventory Mapmaker 2.1, 9/29/06. 
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Baileyville, Maine. Domtar and Baileyville Industrial Park 
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Bucksport: 
  
Bucksport is located in Hancock County, Maine. Bucksport is a large city with the major 
highways US1A, 15, 3, 46, I-95, and 395 running through it. The Buckstown Heritage 
Park is under consideration for a biorefinery. This park has Pine Tree Zones available at 
any site, has rail access, water, sewer, 3 phase power, and  the Maritime Northeast 
Natural Gas Pipeline running through it. The Buckstown Heritage Park also has free land 
available for qualified new businesses that locate there. IP located in Bucksport and 
Georgia Pacific located 33 mi. away in Old Town are the major producers of biomass in 
the area. Bucksport has a deep sea port at the mouth of the Penobscot River, Sprague 
Terminal, which is used as a fuel depot. This port has -29 MLW and a 700 ft. berthing 
capacity.  Bucksport is the only location in Hancock County that has rail service for 
freight. Bucksport is only 12 miles from Searsport, another deep sea port with an 
intermodal facility, storage space- 1.6 million gallon tanks and 90,000 sq. ft. of 
warehouse, and 70 acres available for development.  The tankers that use Searsport are 
from Canada, New York, etc. and they bring all types of petroleum products. The 
smallest barges hold 2 million gallons and the largest hold 9 million gallons. The rail 
service is provided by Montreal & Maine and the cars can hold between 34,500 and 
37,500 gallons of liquid for shipment.  Bucksport’s population is 4,796. 
 
The unemployment rate in 2005 in Hancock County was 5.5% and in 2006 it rose to 
7.5%. Not a significantly high unemployment rate, but it must be noted that Bucksport is 
located within 30 miles of several other very large cities which will provide a sufficient 
workforce. The Bangor MSA (Bangor, Old Town, Orono) unemployment rate in 2005 
was 4.7%, and in 2006 thus far is 4.9%. Employment in the Forest Industry in Hancock 
County has decreased since 2001 but has stabilized in the past couple of years. See chart 
below:5 
 

Year Employment Turnover Rate 
2001 223 16.5% 
2002 169 14.7% 
2003 152 13.8% 
2004 159 11.6% 
2005 155 N/A 
 
Hancock County has an average amount of both softwood and hardwood logging residue, 
41,000 tons/year and 23,800 tons/year respectively.6 
 

                                                 
5 http://www.maine.gov, Maine’s LED Data, September 15, 2006. 
 
6 http://www.mainefdc.org/pdf/full_report.pdf, Robert J. Evans & Doris M. McCormick, River Valley 
Biomass Refinery Study, January 25, 2006, 38 
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Area of forestland(acres) divided by the total area of land in each County code( acres).7 
 

                                                 
7 http://ncrs2.fs.fed.us/4801/fiadb/index.htm ,USDA Forest Inventory Mapmaker 2.1, 
9/29/06 
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Bucksport- International Paper 
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Bucksport- Tax Map Property Lines 
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Bucksport- International Paper and Buckstown Heritage Park 
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Bucksport, Maine- International Paper 
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Buckstown Heritage Park, Bucksport 
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Jay: 
 
 Jay is located in Franklin County, Maine. Major Highways running through the town of 
Jay are US 2, 4, 140, 133, 156, and 17.  Possible sites include the recently constructed 
Business Park located on major route 4, equidistance from IP and Wausau-Mosinee Paper 
with excess acreage ready for expansion. Water, sewer, and 3-phase power will be 
available. Jay is home to IP and Wausau-Mosinee Paper, two major biomass producers.  
Jay is also within close proximity to the Auburn Intermodal facility and the PNGTS 
natural gas pipeline.  Pine Tree Zones are available at any site. Jay’s strong industrial and 
forest based history make it a great fit. A rail spur is available at International Paper 
Company.  Users of biomass in the area are the biomass plant, Borlux, in Livermore 
Falls, IP, and Wausau-Mosinee Paper. There are also several small sawmills in the area 
and a larger sawmill, Isaacson Lumber. Jay’s population is 5,802. 
 
Franklin County’s unemployment rate in 2005 was 5.7% and in 2006 it remained steady 
at 5.7%.  Relatively low for the area, there are still several surrounding areas and a large 
workforce. Franklin County’s employment in the forest industry had been decreasing 
since 2001 but recently has risen again.  See chart below:8 
 

Year Employment Turnover Rate 
2001 313 11.8% 
2002 255 10.2% 
2003 210 10.8% 
2004 191 18.1% 
2005 241 N/A 
  

                                                 
8 http://www.maine.gov, Maine’s LED Data, September 15, 2006. 
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Area of forestland(acres) divided by the total area of land in each County code( acres).9 
 
 
 
Franklin County produces 76,000 tons/year of hardwood logging residue and 42,000 
tons/year or softwood.10 
 

                                                 
9 http://ncrs2.fs.fed.us/4801/fiadb/index.htm ,USDA Forest Inventory Mapmaker 2.1, 9/29/06. 
 
 
10  http://www.mainefdc.org/pdf/full_report.pdf, Robert J. Evans & Doris M. McCormick, River Valley 
Biomass Refinery Study, January 25, 2006, 37 & 38 
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Franklin County- Pine Tree Zones. Jay Business Park 
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Jay- Land Availability 
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Lincoln: 
 
 Lincoln is located in Penobscot County, Maine. As a small mill town, Lincoln has major 
highways US 2 and I-95 running through.  The site under consideration is located on the 
land of Lincoln Paper and Tissue, Lincoln’s major biomass producer/consumer. Water, 
power, sewer, biomass, and rail are available at this site. The rail is serviced by Maine 
Montreal & Atlantic. Pine Tree Zones are available. Lincoln is located in a heavily 
forested section of the state and is adjacent to large landholders which either own or 
manage the land such as GMO Renewables, Webber, and HC Haynes Inc. There are 
several sawmills present in the Lincoln area.  Lincoln’s population is 5,437. 
 
Penobscot County’s unemployment rate in 2005 was 5.1% and thus far in 2006 it has  
risen to 5.4%. Lincoln’s unemployment rate in 2005 was 7.3% and slightly decreased in 
2006 to 6.8%.  In Penobscot County the forest industry employment history is large and 
has been quite steady for the past five years, this can be seen below:11 
 

Year Employment Turnover Rate 
2001 871 10.7% 
2002 885 9.9% 
2003 884 8.2% 
2004 866 9.8% 
2005 888 N/A 
 
Penobscot County has the largest amount of softwood logging residue in tons/year at 
170,000 in the state. It has a very large amount of hardwood logging residue at 123,8000 
tons/year as well.12 
 

                                                 
11 http://www.maine.gov, Maine’s LED Data, September 15, 2006. 
12  http://www.mainefdc.org/pdf/full_report.pdf, Robert J. Evans & Doris M. McCormick, River Valley 
Biomass Refinery Study, January 25, 2006, 37 & 38 
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Area of forestland(acres) divided by the total area of land in each County code( acres).13 
 
The amount of biomass drain in the Lincoln is relatively low, as the major consumer, 
Lincoln Paper and Tissue, is a small operation. It is roughly 1,000 to 2,000 tons per day.  
Lincoln is situated in a definite “wood basket” and there is a significant amount of 
biomass available in spite of the consumers already located there. 

                                                 
13 http://ncrs2.fs.fed.us/4801/fiadb/index.htm ,USDA Forest Inventory Mapmaker 2.1, 9/29/06. 
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Lincoln Industrial Park- Lincoln, Maine 
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Madison:  
 
Madison is located in Somerset County, Maine.  It has US 201, 202, and I-95 as its major 
transportation routes.  There are several Guilford rail spurs located throughout the 
community and Pine Tree Zones are available at any site. The major biomass 
producers/consumers are Madison Paper, SAPPI, and Plum Creek. The Madison 
Business Gateway is the site under consideration for biorefinery placement. The Business 
Gateway has full infrastructure, water, power, sewer, fiber optics, underground high 
speed internet, and non-posted roads leading into the park. Madison Electric runs a 
115KV power line and is a town owned utility with low rates. An interesting addition to 
the attributes in Madison is the recent construction of a 24 acre greenhouse by US 
Functional Foods. This greenhouse will house tomato plants with 20 ft. stalks and will 
require excess heat and CO², major byproducts of a biorefinery. Plans for the greenhouse 
to build there own biomass plant for energy/heat, are underway for 2007. Madison also 
has a TIF policy which is a favored tax status. Madison’s population is 4,523. 
 
Somerset County’s unemployment rate in 2005 was 7.6% and in 2006 thus far is 8.3%. 
With such a high unemployment rate there is definite worker availability. Somerset 
County’s forest based employment history can be seen in the chart below:14 
 

Year Employment Turnover Rate 
2001 544 12.4% 
2002 545 14.7% 
2003 517 11.4% 
2004 506 11.9% 
2005 530 N/A 
 
Somerset County has the largest amount of hardwood logging residue in the state at 
162,900tons/year and a large amount of softwood logging residue at 123,000 tons/year.15 
 
 

                                                 
14 http://www.maine.gov, Maine’s LED Data, September 15, 2006. 
15  http://www.mainefdc.org/pdf/full_report.pdf, Robert J. Evans & Doris M. McCormick, River Valley 
Biomass Refinery Study, January 25, 2006, 37 & 38 
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Area of forestland(acres) divided by the total area of land in each County code( acres).16 

                                                 
16 http://ncrs2.fs.fed.us/4801/fiadb/index.htm ,USDA Forest Inventory Mapmaker 2.1, 9/29/06. 
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Madison, Maine- Property Tax Map 
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Madison, Maine- Madison Business Gateway 
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Madison Business Gateway 
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Madison Business Gateway- Lot Availability 
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Madison, Maine 
 
 
Millinocket: 
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 Millinocket is located in Penobscot County, Maine. It is less than 75 miles to the New 
Brunswick Border and has I-95 running through the community.  Millinocket and East 
Millinocket are under consideration as Katahdin Paper has a mill in each town and are the 
major biomass producers/consumers in the area.  The J.M. Huber Park is a potential site 
for a biorefinery.  This park was created specifically for wood products, mills, and 
manufacturers. A main line of the Montreal Maine & Atlantic rail runs through the park 
and Pine Tree Zones are available at any site.  There is a sawmill present within the park, 
Huber Resource’s Hardwood Optimization Facility, offers a steady, centralized supply of 
hardwood sawlogs and other additional biomass from the Gardner Chip Mill, LLC. The 
park is 295 acres, and has no water at this time but is located over an aquifer so acquiring 
it should be a minimal hassle. Power and Sewer will be available shortly within the 
Huber Park.  Many of the sites, specifically a 20 acre site located on the rail line, are DEP 
licensed lots which is an enormous benefit because of savings in time and money for 
permitting. Every lot in the Huber Park is directly connected to Maine’s “wood Basket” 
by the Off-Highway Road System which could lead to significant transportation savings. 
This road system provides access to over 3 million acres of timberlands.  Millinocket is 
surrounded by large land holdings managed or owned by Katahdin Timberlands, Prentiss 
& Carlisle Mgmt, Webber, and the Passamaquoddy Tribe.  The Millinocket population is 
6,441 and East Millinocket is 1,973. 
 
Millinocket or East Millinocket have in recent years announced shut downs or closing of 
the mills located in their communities.  This area is in major need of an additional 
biomass contingent for the business and new infusion of capital. This also will mean a 
higher, more experienced worker availability.   
 
Somerset County’s unemployment rate in 2005 was 7.6% and in 2006 thus far is 
8.3%.With such a high unemployment rate there is definite worker availability. Somerset 
County’s forest based employment history can be seen in the chart above. 
 
Somerset County has the largest amount of hardwood logging residue in the state at 
162,900tons/year and a large amount of softwood logging residue at 123,000 tons/year.17 

 

                                                 
17  http://www.mainefdc.org/pdf/full_report.pdf, Robert J. Evans & Doris M. McCormick, River Valley 
Biomass Refinery Study, January 25, 2006, 37 & 38 
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Millinocket, Maine- Katahdin Paper Mill and J.M. Huber Business Park 
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Millinocket, Maine- Katahdin Regional Industrial Park 
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Millinocket, Maine- J.M. Huber Industrial Park in relation to Katahdin Paper Company 
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J.M. Huber Industrial Park- Millinocket, Maine. Potential lot. 
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Millinocket, Maine- Property Tax Map 

 
Area of forestland(acres) divided by the total area of land in each County code( acres).  

                                                

18

 
18 http://ncrs2.fs.fed.us/4801/fiadb/index.htm ,USDA Forest Inventory Mapmaker 2.1, 9/29/06. 
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Portage:  
 
Portage is located in Aroostook County, Maine.  Right off I-95 and US1, Portage is in 
close proximity to the Canadian Border and 20 miles from the Presque Isle Intermodal 
Facility.  Ashland a neighboring town is considered to be the access point to 3.8 million 
acres of forest land.  Seven Islands, a land management company for the Pingree family 
is willing to provide access, feedstock, and shipment of finished product to either 
Searsport or Canada.  Aroostook County is ranked first in the state in amount of 
harvested timberland. Bangor & Aroostook rail access is available.  Fraser Papers Inc., 
located in Madawaska, is the major biomass producer/consumer in the area.  There are 
several sawmills in the area, but northern Maine sawmills face challenges operating in the 
shadow of their Canadian competitors. A biorefinery would provide more of a market for 
production of biomass in Northern Maine.  A potential site would be the Machias River 
Industrial Park which has water, power, sewer, and steam.  Portage population is 1,999. 
 
Aroostook County’s unemployment rate in 2005 was 4.9% and in 2006 is 6.7%. Rising  
unemployment rates indicate a high worker availability. Aroostook County’s employment 
in theforest industry has been steadily rising since 2001. See chart below:19 
 

Year Employment Turnover Rate 
2001 1,315 17.9% 
2002 1,297 18.3% 
2003 1,300 17.4% 
2004 1,415 18.8% 
2005 1,437 N/A 
 
Aroostook County has very large amounts of softwood logging residue at 136,000  
tons/year and average amounts of hardwood logging residue at 47,400 tons/year.20 
 

                                                 
19 http://www.maine.gov, Maine’s LED Data, September 15, 2006. 
 
20  http://www.mainefdc.org/pdf/full_report.pdf, Robert J. Evans & Doris M. McCormick, River Valley 
Biomass Refinery Study, January 25, 2006, 37 & 38 
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Area of forestland(acres) divided by the total area of land in each County code( acres)21 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                 
21 http://ncrs2.fs.fed.us/4801/fiadb/index.htm ,USDA Forest Inventory Mapmaker 2.1, 9/29/06. 
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Presque Isle:  
 
 Presque Isle is located in Aroostook County, Maine. 20 miles from Portage the 
information is the same except for potential sites. 
 
 
 
 

 
Area of forestland(acres) divided by the total area of land in each County code( acres)22 
 

                                                 
22 http://ncrs2.fs.fed.us/4801/fiadb/index.htm ,USDA Forest Inventory Mapmaker 2.1, 9/29/06. 
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River Valley: 
 
 (Peru) The River Valley is located in Oxford County, Maine. It is made up of ten towns 
and is an excellent place to locate a biorefinery. Specifically in Peru, one of the ten 
towns.  US Routes 2, 108, and 4 are nearby and rail access is available at several different 
sites. Pine Tree Zones are present at any location and New Market Tax Credits are also 
available at site specific locations.  Major biomass producers/consumers are NewPage of 
Rumford, IP and Wausau-Mosinee Paper of Jay.  A potential site in Peru could be the 
former Diamond Match Mill which is already designated a Pine Tree Zone and a New 
Market Tax Credit Area. Total Acreage: 18, Useable Acreage: 18. 75 Mill St., Peru. Map 
29, Lot 18. Site is in the flood zone and has public water and sewage extension.  The 
River Valley population according to the last US Census was 16,592. 
 
Unemployment rates for the River Valley in 2005 were 7.2% and in 2006 they dropped to 
4.6% thus far. Employment in the forest based industry in Oxford County can be seen in 
the chart below:23 
 

Year Employment Turnover Rate 
2001 326 13.5% 
2002 297 14% 
2003 310 14.7% 
2004 281 14% 
2005 309 N/A 
Oxford County has a fairly large amount of hardwood logging residue at 73,000 tons/year 
and 67,000 tons/year of softwood logging residue.24 
 
Waste in the River Valley Area can be disposed of at the Northern Oxford Regional Solid 
Waste & Recycling Center in Mexico. Fees are based on per ton waste. Flat fee per ton, 
would not give specific amount. This facility is a transfer station and sends its solid waste 
to Waste Management Disposal Services of Maine, Inc. located in Norridgewok. Special 
waste will not be accepted at the Mexico Transfer Station, only municipal solid waste. 
NewPage also has a waste facility on Farrington Mountain in Mexico with a 3,960,000 
CY capacity. At this time it is only licensed for NewPage waste disposal. It is possible for 
another entity to use the facility but it would be difficult and re-licensing would be 
required. The contact for this facility is Mike Sinclair 369-2302. 
 
Waste Management Co. in Norridgewok is a secured line landfill that can accept special 
wastes. The average rate per ton is $55-65, yet rates vary depending on transportation 
distance and fees associated with the distance the waste is transported.  Special Wastes 
that are accepted are: 

                                                 
23 http://www.maine.gov, Maine’s LED Data, September 15, 2006. 
 
24   http://www.mainefdc.org/pdf/full_report.pdf, Robert J. Evans & Doris M. McCormick, River Valley 
Biomass Refinery Study, January 25, 2006, 37 & 38 
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o Industrial waste is required by Maine DEP to be placed within a secure 
lined landfill 

o Municipal trash to energy incinerator ash 
o Waste water treatment plant sludge 
o Contaminated Soils 
o Asbestos 

In order to dispose of special waste with this company, the waste must first be tested and 
approved. Once approval is gained, waste containers will be provided by the company 
and drop off can be arranged.  It would seem as though Waste Management Co. in 
Norridgewok would be the most feasible place to dispose of special wastes and the 
Transfer Station in Mexico for MSW. Norridgewok is roughly 50 miles from Rumford 
located just before Skowhegan past Farmington. US Route 2 East can be taken the entire 
distance. This road is not posted normally. The amount of extra traffic on the roads would 
depend on how much waste is generated. Weight limits can be found in the beginning of 
this research, limits apply to the transportation of waste as well.  
 
 
Pine Tree Zones in the River Valley: 
 

 Peru 
• Winderosa: Total Acreage: 10, Useable Acreage: 10. 783 Auburn 

Rd., Peru. Map 13, Lot 26. Site has public water and sewage. 
• Diamond Match: Total Acreage: 18, Useable Acreage: 18. 75 Mill 

St., Peru. Map 29, Lot 18. Site is in the flood zone and has public 
water and sewage extension. 

 Mexico 
• Total Acreage: 460, Useable Acreage: 369 
• Map 1, Lot 18: Archie’s, Inc.- 74.57 acres 
• Map 1, Lot 18-1: William Gates- 1.57 acres 
• Map 1, Lot 15: Enrico Naples- 126 acres 
• Map 1, Lot 14: Mark Ross- 20 acres 
• Map 1, Lot 12: Joseph Bordeau- 75 acres 
• Map 1, Lot 11: Randolph Richards- 69 acres 
• Map 11, Lot 1: NORSWB- 9.24 acres 
• Map 11, Lot 2: Archie’s, Inc.- 12 acres 
• Map 11, Lot 3: Dexter Supply- 1.0 acres 
• Map 11, Lot 4: Archie’s, Inc.- 75 acres 
• Map 11, Lot 7: Archie’s, Inc.- 0.16 acres 
• Map 11, Lot 8: DeRouche- .018 acres 
• Map 12, Lot 1: Archie’s, Inc.- 1.68 acres 
• Map 12, Lot 2: Archie’s, Inc.- 0.32 acres 
• Map 12, Lot 11: Archie’s, Inc.- 4.8 acres 
• Properties are designated as highway commercial, and Route 2 has 

potential to be developed into an important commercial corridor. 
Route 2 is serviced by public sewer; water service would need to 
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 Canton 
• Total Acreage: 145, Useable acreage: 38 
• Water and sewage extension required, Town willing to negotiate 

the cost of extending services with an eligible PTZ business 
• Canton has no zoning laws but through land use ordinances the 

submitted parcels are located within the boundaries of the town, 
within the comprehensive plan designated growth areas and are 
suitable for PTZ commercial development 

 Rumford 
• Total Acreage: 281, Usable Acreage: 217 
• Industrial Park: All sites are served by public sewer and other 

utilities 
Please refer to maps for more detailed locations. (AVCOG Pine Tree Zones) 
 
Sites in Rumford, Peru, and Mexico fall under Pine Tree Zones and NMTC areas. All 
three sites have sewer and water with the exception of a portion of the Mexico site, as 
listed above.  
 
Roads posted as of 3/30/06 until 6/15/06 in the River Valley Area are as follows:  
 

• Maine 17 ( from after Route 4 to MP 16.860) Gross weight limit in 
effect No vehicles over 23000 lbs (Mexico, Roxbury, Byron-
weight limit does not apply to permitted vehicles when roads are 
frozen solid) 

• Maine 17 (from State Route 4 to US 2) Gross weight limit in 
effect, no vehicles over 23000 lbs (Oqoussic to Byron- weight 
limit does not apply to permitted vehicles when roads are frozen 
solid) 

• All local roads are posted each winter-spring with a removal of the 
posting around May 1st. State owned roads are not posted at this 
time (Rt2, 108, Canton Point Road, etc.) Contacted all ten towns in 
the River Valley. 

 
 
Overall, transportation on the level of what a biorefinery in the River Valley would 
require would not make a significant impact on travel through the region. To transport 
750 tons per day of material, a mere 15 more tractor trailer trucks would drive out of the 
area. As far as rail travel, 3 extra tank cars a day would be in operation to conduct the 
level of production specified. For intermodal transport, fees are based on type of cargo 
and destination. If there are 15 more tractor trailer trucks on the road, than there would be 
15 or less intermodal cars in operation per day. As long as the proper licenses for 

 61



transportation of hazardous or flammable material are obtained through the Maine DOT, 
there should be no complications. 
 
Unemployment Rates in the River Valley: 
 

 2003: 
• Jan.: 730/ 10,930, 6.7% 
• Feb: 720/ 10,780, 6.7% 
• March: 700/ 10,750, 6.5% 
• April: 790/9,880, 8.0% 
• May: 750/ 9,570, 7.8% 
• June: 820/ 9,860, 8.3% 
• July: 800/ 9,830, 8.1% 
• Aug: 740/ 9,800, 7.5% 
• Sept: 690/ 9,640, 7.1% 
• Oct: 690/ 9,740, 7.1% 
• Nov: 730/ 9,730, 7.5% 
• Dec: 700/ 10,350, 6.7% 
• Average: 740/ 10,070 or 7.3% 
• Oxford County Average: 1630/ 28,110 or  5.8% 
• Statewide: 34,700/ 695,100 or 5.0% 

 2004:  
• Jan: 730/ 10,850, 6.7% 
• Feb: 700/ 10,830, 6.5% 
• March: 710/ 10,790, 6.5% 
• April: 740/ 10,070, 7.4% 
• May: 680/ 9,710, 7.0% 
• June: 690/ 9,910, 7.0% 
• July: 720/ 9,790, 7.3% 
• Aug: 640/ 9,740, 6.6% 
• Sep: 610/ 9,600, 6.4% 
• Oct: 630/ 9,690, 6.5% 
• Nov: 700/ 9,820, 7.2% 
• Dec: 690/ 10,360, 6.6% 
• Average for 2004: 690/ 10,100 or 6.8%.  
• Oxford County Average- 1580/28,290 or 5.6% 
• Statewide Average- 32,300/ 699,500 or 4.6% 

 2005: 
 

• Jan: 720/ 10,920, 6.6% 
• Feb: 730/ 10,840, 6.7% 
• March: 690/ 10,810, 6.4% 
• April: 810/ 10,170, 7.9% 
• May: 800/ 9,860, 8.2% 
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• June: 800/ 10,060, 8.0% 
• July: 770/ 10,100, 7.6% 
• Aug: 700/ 10,040, 7.0% 
• Sept: 690/ 9,890, 7.0% 
• Oct: 680/ 9,950, 6.8% 
• Nov: 770/ 10,070, 7.6% 
• Dec: 760, 10,610, 7.1% 
• Average: 740/ 10,280 or 7.2% 
• Oxford County Average- 1640/ 28,800 or 5.7% 
• Statewide Average- 34,500/ 711,900 or 4.8% 

 2006: 
• Jan: 740/ 11,210 or 6.6%, 4.5% statewide (Maine 

Department of Labor) 
• Feb: 4.6% Statewide 

 
Since 2003, unemployment rates in the River Valley and throughout the entire State of 
Maine have been steadily rising. The River Valley’s unemployment rate can most likely 
be correlated with the lack of employment opportunities in the region. The introduction 
of a biorefinery would create employment opportunities and thus help to alleviate this 
unemployment rate. 
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Area of forestland (acres) divided by the total area of land in each County code( acres).25 
 
 
 
The current drain on biomass in the River Valley area is roughly 2,000-4,000 tons per 
day by NewPage Corporation in Rumford. This is a moderate amount of drain for the 
significant amount of forested area within a 50 mile radius, as seen in the map above. 

                                                 
25  http://ncrs2.fs.fed.us/4801/fiadb/index.htm ,USDA Forest Inventory Mapmaker 2.1, 9/29/06. 
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Rumford, Maine- Pine Tree Zones 
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Peru, Maine- Pine Tree Zones 
 

 
Pine Tree Zone Information- Androscoggin Valley 
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Pine Tree Zone Information- Androscoggin Valley 
 
 
 
 
 
 
 
Skowhegan:  
 
Skowhegan is located in Somerset County, Maine. It has US 201 and 2 running through 
the community.  Major biomass producers/consumers are SAPPI, Madison Paper, and 
Plum Creek in the area. The Potential site under consideration is the South Gate 
Industrial Park in Skowhegan. There is water, power, sewer, non-posted roads into the 
park, and sites sectioned in to 2-12 acres each.  Rail access is 1 ½ miles from the park at 
SAPPI.  Skowhegan is very interested in biomass related projects and are willing to be 
flexible and work with investors to make any project work. Skowhegan’s population 
according to the last US Census was 10,495. 
 
The unemployment rate in Somerset County in 2005 was 7.6% and in 2006 thus far it is 
8.3%. A large spike in unemployment can mean more worker availability.  Skowhegan’s 
unemployment in 2005 was 5% and in 2006 it is 8.8%. With such a high unemployment 
rate there is definite worker availability. Somerset County’s forest based employment 
history can be seen in the chart below:26 
 

Year Employment Turnover Rate 
2001 544 12.4% 
2002 545 14.7% 
2003 517 11.4% 
2004 506 11.9% 
2005 530 N/A 
 

                                                 
26 http://www.maine.gov, Maine’s LED Data, September 15, 2006. 
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Somerset County has the largest amount of hardwood logging residue in the state at 
162,900tons/year and a large amount of softwood logging residue at 123,000 tons/year.27 
 
 
 
 

 
Area of forestland(acres) divided by the total area of land in each County code( acres).28 
 

                                                 
27  http://www.mainefdc.org/pdf/full_report.pdf, Robert J. Evans & Doris M. McCormick, River Valley 
Biomass Refinery Study, January 25, 2006, 37 & 38 
 
28 http://ncrs2.fs.fed.us/4801/fiadb/index.htm ,USDA Forest Inventory Mapmaker 2.1, 9/29/06. 
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Southgate Industrial Park- Skowhegan, Maine 
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Aerial of Southgate Industrial Park- Skowhegan, Maine 
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Skowhegan, Maine- GIS Property Tax Lines 
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Skowhegan, Maine- Southgate Industrial Park 
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Somerset County, Maine 
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Waldoboro:  
 
Waldoboro is located in Lincoln County, Maine. Lincoln County is known as a 
prominent “wood basket” in Maine. US 1 and I-95 run through the community. Newark 
Group Inc. is the major biomass producer and is roughly 27 miles away. Two viable Pine 
Tree Zone locations in Waldoboro: (1) the Osram Sylvania property and (2) George 
Seaver’s Environmental Business Park. Both properties are located proximate (1 mile or 
less) to the Maine Eastern (Brunswick-Rockland) freight rail and U.S. Route 1. The 
Sylvania property consists of a relatively modern, 104,000 (84, 000) square-foot building 
located on 49 acres (part woodland, part cleared) on Route 220, just south of Route 1. 
There is unlimited parking and municipal water and sewer, three-phase power and 
loading docks for businesses fueled by the biorefinery plant. A local citizens’ economic 
development task force has in fact envisioned an alternative, renewable energy plant as 
an appropriate reuse strategy for the now defunct coils plant. Mr. Seaver’s 72-plus-acre 
business park is located on Route 32, just north of Route 1. There is sufficient space to 
custom build a facility to specification. The Town of Waldoboro provides a “business 
friendly” climate that would serve as an excellent foundation for building a strong 
partnership.   
 
Waldoboro has several manufacturers of moderate size and scale, including Masters and 
Sheepscot Machine shops, large swaths of working forest and farmland, a concentration 
of maritime and marine related industry, including research facilities, marinas, and boat 
builders; many small businesses, both seasonal and year-round. While health care and 
education play a dominant role, Lincoln and adjacent counties concentrate significant 
entrepreneurial innovation and activity in a rural, pastoral setting. In fact, George Seaver 
and Norm Golden, of Ocean Organics, producer of seaweed based fertilizer (and supplier 
to golf courses nationwide), have already undertaken a local effort to produce biofuel. 
 
 Primarily accessible (and bifurcated) by Route 1, Lincoln County is part of the Midcoast 
Economic Development District. Construction of a biomass plant would suit the area’s 
economic development goals and interests. In addition to these Waldoboro locations, 
there are locations in Pine Tree Zones in Boothbay and Wiscasset, and in North 
Waldoboro that merit consideration. Waldoboro’s population according to the last US 
Census was 5,929.  
 
Lincoln County unemployment rates in 2005 were 4.3% and in 2006 thus far are 4.95%. 
Waldoboro unemployment rates in 2005 were 2.5% and in 2006 4.5%. A considerable 
increase would mean higher worker availability. 
 
Lincoln County has a softwood logging residue rate of 16,000 tons/year and a hardwood 
logging residue rate of 5,800 tons/year. Somewhat smaller than other counties, size 
consideration of the county must be taken into consideration. A large percentage of the 
logging and forested areas are located in Waldoboro for the entire county. 
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Lincoln County forest based employment information can be seen in the chart below:29 
 

Year Employment Turnover Rate 
2001 78 17.3% 
2002 81 18.9% 
2003 89 21.3% 
2004 93 19.5% 
2005 98 N/A 
 

 
Area of forestland(acres) divided by the total area of land in each County code( acres).30 
 

                                                 
29  http://www.maine.gov, Maine’s LED Data, September 15, 2006. 
30 http://ncrs2.fs.fed.us/4801/fiadb/index.htm ,USDA Forest Inventory Mapmaker 2.1, 9/29/06. 
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Waldoboro, Maine- George Seaver’s Environmental Business Park 
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Waldoboro, Maine 
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Waldoboro, Maine- Property Tax Map 
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Westbrook: 
 
 Westbrook is located in Cumberland County, Maine.  It is a major city in the State and 
has I-95, US 302, 202, 4, and 1 running through and nearby the community.  The 
potential site is the former SAPPI mill location. This location has power, sewer, water, 
steam heat capability, wastewater treatment facility on site, and designated Pine Tree 
Zones.  Westbrook is a city that supports new manufacturing and industrial projects. With 
the closing of the SAPPI mill there are many skilled workers available in the city and 
surrounding areas. Rail access is available on site and both major pipelines in Maine run 
through the community. 
 
Cumberland County’s unemployment rate in 2005 was 3.6% and thus far in 2006 it is 
3.5%. The forest based employment in Cumberland County can be seen in the chart 
below:31 
 

Year Employment Turnover Rate 
2001 268 15.7% 
2002 284 15.5% 
2003 253 15.4% 
2004 273 15.2% 
2005 265 N/A 
 
Cumberland County’s hardwood logging residue is 25,300 tons/year and softwood 
logging residue is 25,000 tons/year.   

                                                 
31  http://www.maine.gov, Maine’s LED Data, September 15, 2006. 
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Area of forestland(acres) divided by the total area of land in each County code( acres)32 

                                                 
32 http://ncrs2.fs.fed.us/4801/fiadb/index.htm ,USDA Forest Inventory Mapmaker 2.1, 9/29/06. 
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Westbrook, Maine- SAPPI Paper Site 
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Westbrook, Maine- Property Tax Map 
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Westbrook, Maine: SAPPI Site   
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