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Introduction

This document serves as an independent assessment of the availability of a sustainable supply of
fuel for a proposed 29.5 MW biomass electric facility and fully integrated pellet mill proposed
for Fair Haven, Vermont. Information contained in this document was developed by Innovative
Natural Resource Solutions LLC.

Innovative Natural Resource Solutions LLC (INRS) was hired by to compile this report by
Beaver Wood Energy LLC. INRS has experience with the region’s forest products industry and
loggers, and has a strong working knowledge of existing and potential markets for biomass in
New England.

Innovative Natural Resource Solutions LLI.C

Founded in 1994, Innovative Natural Resource Solutions LLC (INRS) is a full-service consulting
firm specializing in the forest industry, natural resource conservation, and renewable energy.

INRS has worked with a number of parties on the development of new biomass energy facilities
around the country. The firm is currently working with developers of biomass or biofuel projects
in Maine, New Hampshire, New York, New Jersey, Vermont, Massachusetts, Indiana, Virginia,
Georgia and California.

A complete description of INRS activities in biomass energy development, including a partial
client listing, can be found at www.inrsllc.com
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Executive Summary

Beaver Wood Energy Fair Haven, LLC (“Beaver Wood”) proposes to construct a 29.5 MW
wood-fired biomass electricity facility (the “Project”) and fully integrated pellet manufacturing
facility located in Fair Haven, Vermont. The Project expects to consume roughly 350,000 green
tons per year of biomass fuel and another 220,000 green tons of roundwood for pellet
manufacturing. This assumes an average moisture content of 45% (varies by season and species)
and an average BTU value of 4,625 per pound (9.25 million per ton); these are typical for
biomass in this region.

This region of Vermont is heavily forested, with a strong agricultural base as well. Within a fifty
mile radius of the proposed facility there are over 3 million acres of timberland; 83% of which is
in private ownership.

Timber growth on private lands within 50 miles of Fair Haven, Vermont exceeds annual harvest
levels by over 1 million green tons annually; nearly 1.4 million green tons when tops and
branches are included. Excluding sawlogs from the growth-harvest data leaves annual growth
exceeding annual harvest levels by 870,000 green tons annually from private lands.
Additionally, roughly 175,000 green tons of forest residues are generated annually and
potentially available in the region. These sources combine to provide more than enough wood to
sustainably supply a facility at this location.
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Market Structure for Forest-Derived Wood

Whole—tree chips for use as biomass fuel are the by-product of timber harvesting for sawlogs and
lower-grade roundwood (used for pulpwood or pellets). The economics and availability of
biomass fuel rests upon the harvesting of higher-value products, with the tops, branches, off-spec
wood and economically undesirable species potentially available as biomass fuel.

On timber harvesting operations, the landowners and loggers are generally looking to harvest
sawlogs (for lumber) and low-grade roundwood (for pellet and paper mills where this is a
geographically accessible market), both generally higher value products than biomass. However,
much wood does not meet the rigid specifications for these higher value markets (for example, a
length of tree may be crooked, have rot, or have a split in it). For this wood, as well as all tops
and branches, loggers have two choices: they can return the wood to the forest and allow it to
decay, or they can chip it. Most loggers practice a combination of these approaches.

Loggers and landowners make their money from growing, harvesting and selling veneer, sawlogs
and (to a much lesser extent) low-grade roundwood. The health of these markets, particularly
sawlogs, is what allows people the economic opportunity to conduct timber harvesting
operations.

In general, when a single tree is harvested, a number of products can be derived..

 The bottom length (generally eight to sixteen feet) is often straight with relatively few
defects such as knots or branches. This section is generally a veneer log, sent to a market
that slices or peels the log for plywood, or more commonly a sawlog, and is sent to a
sawmill for lumber production.

» The next lengths (again, often eight to sixteen feet) may become a variety of products. If it
is straight and has few defects, it is a veneer log or sawlog and will be sent to a sawmill. If it
is smaller than the size sawmills require, or has a large number of defects (rot, knots, split,
etc.), it will be sent to a pellet mill or to a pulp mill for paper manufacturing. If it is not
straight (and thus cannot be cleanly debarked) it will be chipped for use in biomass
production or mulch, or left in the woods.

+ The tops and branches can be chipped for biomass energy markets, chipped for mulch
markets, or left in the woods.
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Figure 1 shows the sections of a single tree and the products derived”; figures 2 through 5 show
parts of a New England logging operation that will produce whole-tree chips for a biomass
power plant.

Figure 1. Schematic of Products Derived from a Single Tree
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Figure 2. Log landing with slasher (left), chipper (right), and wood sorted by product.
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Figure 4. Close-up of chipper on log landing,
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Biomass and Roundwood Availability — Fair Haven, Vermont

Using the USDA Forest Inventory & Analysis database™, INRS determined the growth and loss
(harvest) for a region within a 50-mile radius of Fair Haven, Vermont. INRS used the most
recent complete FIA information, which uses data collected between 2003 and 2008 for Vermont
and New York".

Figure 6. Fifty Mile Radius of Fair Haven, VT
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INRS restricted its assessment to timberland — those acres physically and legally capable of
producing commercial timber crops’. Of the over 3 million acres of timberland within fifty miles
of Fair Haven, 83% is in private hands. This is a significant benefit, as public timberland (state,
local, US Forest Service or other) is subject to a number of political forces that can make this
land difficult to access for forest products. Some of the private timberland is located in the
Adirondack Park, which places some restrictions on the intensity of harvest that can be expected
from these lands.

Figure 7. Timberland Ownership within 50 Miles of Fair Haven, VT (acres)
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The region has significant timberland volumes in all directions, with the bulk of it to the south
and east.

Figure 8. Percent Forestland by County, 50 Mile Radius, Fair Haven, VT
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With all large markets in place and operating, for the 50 miles surrounding Fair Haven, VT,
annual growth of roundwood exceeds harvest by over 1,000,000 green tons per year.

Table 1. Standing Inventory and Growth- Removals - 50 Miles of Fair Haven, VT

Green Tons
Standing Volume 248,003,647
Annual Growth 3,635,673
Annual Removals 2,631,347
Growth less Removals 1,004,325

When sawlogs are excluded from the above calculation, assuming that this portion of a harvest is
economically unavailable as biomass or pellet feedstock, annual growth exceeds removals by
over 870,000 green tons per year.

Table 2. Standing Inventory and Growth- Removals — Non-Sawlog, Private Lands

Green Tons
Annual Growth 2,338,342
Annual Removals 1,467,573
Growth less Removals 870,769
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The species mix on private timberland in the region (which will form the bulk of the Fair Haven
supply) is roughly one-third softwood, two-thirds hardwood. The figure below shows the
breakout by species.

Figure 9. Species Mix, Private Timberland, 50 Mile Radius of Fair Haven, VT
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FIA data accounts for only the straight “stem” portion of a tree, not for tops and branches that
can be used as biomass fuel (referred to below as forest residue). .

INRS has developed a proprietary, national county-level database to estimate the available forest
residue. Using historic harvest information and regional tree characteristics, INRS estimates the
amount of forest residue"” generated annually. The fifty-mile radius around Fair Haven, VT
includes all or most of the following counties:

Vermont — Bennington, Windsor, Rutland and Addison
New York — Essex, Warren and, Washington

Within this region, INRS estimates that roughly 350,000 green tons of forest residues are
generated annually. Of this, roughly half (175,000 green tons) can be captured and used as
biomass fuel; the rest is left in the forest.

Figure 10. Forest Residues (green tons per acre per year), 50 mile radius, Fair Haven, VT
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Endnotes

http://fiatools. fs.fed.us/Evalidator40 | /imattribute.isp
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