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Figure 5: Sawmill residues available by county (estimated).
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Figure 6: Urban wood residues available by county (estimated).
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Sawmill Residue

When sawmills cut cylindrical logs into rectangular
boards, residue is produced, including bark, saw-
dust, and mill chips. Actual residue generation var-
ies by species and mill equipment, but a general rule
of thumb is that a log in a sawmill produces 60 to
70 percent of useful timber as boards, 20 to 30 per-
cent as wood chips, and 10 percent as sawdust’.

Based upon the latest U.S. Forest Service Timber
Product Outputinformation, sawmill residue (chips,
bark, and sawdust) in the region is roughly 850,000
green tons in the counties surrounding Worcester.

Urban Wood Residues

Urban wood residues consist of most wood gener-
ated as a result of activity in and around urban and
suburban areas, and include tree trimmings, utility
right-of-way clearing, ground pallets, and the clean
woody fraction of construction and demolition de-
bris.

In the counties surrounding Worcester, there is
roughly 1 million green tons of urban wood avail-
able. Thisincludes an estimated 530,000 green tons
of wood from land clearing in the region.

Figure 7 shows the concentration of housing starts
in the counties proximate to Worcester. Housing
starts are a very good indication of the volume of
land clearing expected in an area. It is important
to note that land clearing activity is heavily tied to
new construction activity; when construction activ-
ity slows, lower volumes of land clearing wood can
be expected.

Biomass Supply Pricing

Table 4 shows anticipated biomass supply pricing,
by source, for a hypothetical large biomass facil-
ity in Worcester, including the incremental volume
and delivered pricing® by fuel source, the weighted
average price, and the total tons. These results are
shown as a stepwise supply curve in Figure 8.

For purposes of comparison, the results of the same

methodology applied to the area around Pittsfield, Massachusetts, are shown in Fig-

ure 9. These results suggest that Pittsfield, which is more rural than Worcester, has

less material from pallets, but greater access to forestry waste, resulting in a simi-

lar economic availability of woody biomass for both communities. (Complete sup-
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ply reports for Pittsfield and other Massachusetts
communities can be found at http://www.mass.gov/
doer/programs/renew/bio-initiative.htm).

This pricing assumes that the facility has fast unload-
ing capabilities (including truck dumps), the ability to
unload and handle a variety of fuels, a screening and
processing system for fuel not meeting the facility’s
specifications, professional management of fuel pro-
curement; and will purchase at least 200,000 green
tons annually. Prices during the first year of start-up
would be higher than listed in Figure 8 as regional
supply capacity is built.

Each price grouping in the previous figures includes
multiple suppliers, with price reflecting the average
price within each grouping. For example, some land
clearing chips may be available at less than $19 per
green ton, but because there is a modest amount of
land clearing in the immediate region, this only re-
flects an average price for the first 60,000 green tons.
Price increases within like supplier groupings reflect
increased distance to Worcester, need for companies
to add processing equipment to existing operations
(a significant need in the area around Worcester),

and the need to compete directly with other markets as distance increases.

Figure 7: Land clearing in the region surrounding Worcester, MA, with
90-minute drive time.
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Pricing expectations were established based upon interviews with potential suppli-

ers, INRS knowledge of operating costs of various types of biomass fuel suppliers,

knowledge of the existing and potential supply infrastructure, and historic pricing for

biomass supply in New England.

Table 4: Anticipated Biomass Fuel Supply and Pricing.

Source Xﬁi‘:ﬂf (g‘t‘)e:ri\(t:fns Extended VX‘e,iegrl;tgeed Total

equivalent) equivalent) Price Tons
Pallets 50,000 $18.00 $900,000 $18.00 50,000
Land clearing 60,000 $19.00 $1,140,000 $18.55 110,000
Land clearing 60,000 $20.00 $1,200,000 $19.06 170,000
Pallets 20,000 $20.00 $400,000 $19.16 190,000
Sawmill 20,000 $21.00 $420,000 $19.33 210,000
Forestry 70,000 $22.00 $1,540,000 $20.00 280,000
Forestry 60,000 $24.00 $1,440,000 $20.71 340,000
Sawmill 30,000 $25.00 $750,000 $21.05 370,000
Forestry 50,000 $26.00 $1,300,000 $21.64 420,000
Forestry 50,000 $28.00 $1,400,000 $22.32 470,000
Sawmill 40,000 $28.00 $1,1200,000 $22.76 510,000
Forestry 50,000 $30.00 $1,500,000 $23.41 560,000
Forestry 40,000 $32.00 $1,280,000 $23.98 600,000
Forestry 40,000 $34.00 $1,360,000 $24.61 640,000
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Figure 8: Anticipated biomass fuel supply and pricing for Worcester, MA.
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Figure 9: Anticipated biomass fuel supply and pricing.

$40
$35
$30-

$25

$20

$15 Sawmill Residue [l
Ground Pallets [l
Land Clearing -

Forestry

$ per ton (Delivered)

$10

$5

$0

cooccocooo0CCO00000CcCC000000RRR00 S S
£88388388888888888883888888888888¢8¢8¢3
R R R R R R e R R R e R e R R R R R R R e e R R Nt
= I Rl = R = I = = R = R =l = R = R =l B R = Sl = R =
fuggsddssysssngdgyygdsdsgesygssugy

SN2 RILRIBBIIILIIZNBE3UIRIRRER

Green Tons

ReGioNAL MARKETS FOrR Low-GRADE WooD

A number of markets exist or are proposed for low-grade wood, including but not
limited to biomass fuel, in the region surrounding Worcester. Figure 9 shows the ar-
eas within a 30-, 60-, 90- and 120-minute drive time of Worcester.

In a 120-mile drive time of Worcester, there are ten active, idle or proposed facilities
that use biomass, or low-grade wood that comptes with biomass energy produc-
tion.
*Three operating facilities, with combined
annual wood use of up to 840,000 green tons
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*Two idle facilities Figure 10: Urban wood residues available by county (estimated).

*Five publicly proposed facilities,
in various stages of development
Wood use from all of the listed facilities has the potential to
reach over 3.1 million green tons.

In addition to these facilities, there are many projects in the ear-
ly stages of development that have not made public announce-
ments or taken obvious steps to begin development activities.
Figure 10 and Tables 6-8, show only markets large enough to
exert their own market influence. Small facilities, such as those
typically used at schools and hospitals, present excellent op-
portunities for biomass development, but do not individually
influence the overall market for and pricing of biomass fuel.

Table 5: Facilities Using Low-Grade Wood near Worcester, MA.

Drive Time

( ) Facility Current Potential

Green tons

Russell Biomass - 630,000
New England Wood Pellet 160,000 160,000
PSNH Schiller
90 Station 500,000 500,000
Subtotal 660,000 1,290,000
Running Total 840,000 2,155,000

Table 6: Facilities within 60-minute drive time of Worcester, MA.

FaciLty A PINETREE-FITCHBURG

Location

Status

Product

Owner

Size

Fuel

Annual wood use (est.)

Worcester - road miles

Worcester - minutes
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Table 6 cont.: Facilities within 60-minute drive time of Worcester, MA.

FaciLty B WARE Co-GEN

Location

Status

Product

Owner

Size

Fuel

Annual wood use (est.)

Worcester - road miles

Worcester - minutes

Faciury C PALMER RENEWABLE ENERGY

Location

Status

Product

Owner

Size
Fuel

Annual wood use (est.)

Worcester - road miles

Worcester - minutes

Faciury D PLAINFIELD RENEWABLE ENERGY

Location

Status

Product

Owner

Size

Fuel

Annual wood use (est.)

Worcester - road miles

Worcester - minutes
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Table 7: Facilities within 90-minute drive time of Worcester, MA.

Facimy E RusseLL Biomass
Location Russell, MA
Status Proposed, in permitting
Product Electricity
Owner Russell Biomass LLC
Size 50 MW
Fuel Whole-tree chips, sawmill residue, and pallets

Annual wood use (est.)

630,000 tons

Worcester - road miles

67 miles

Worcester - minutes

1 hour, 10 minutes

Faciury F NEw ENGLAND Woo0D PELLET
Location Jeffrey, NH
Status Operating
Product Wood pellets
Owner New England Wood Pellet, http://www.pelletheat.com
Fuel Sawmill residue, sawdust, and pulp quality chips

Annual wood use (est.)

120,000 tons (equivalent of roughly 160,000 green tons)

Worcester - road miles

49 miles

Worcester - minutes

1 hour, 1T minute

Faciury G NORTHERN WoOD POWER STATION (SCHILLER STATION)
Location Portsmouth, NH
Status Operating
Product Electricity
Owner Public Service of New Hampshire
Size 50 MW
Fuel Whole-tree chips with some sawmill residue and pallets

Annual wood use (est.)

500,000 tons

Worcester - road miles

88 miles

Worcester - minutes

1 hour, 32 minutes
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Table 8: Facilities within 120-minute drive time of Worcester, MA.

Faciury H

WATERTOWN RENEWABLE POWER
Location

Status

Product

Owner

Size
Fuel

Annual wood use (est.)

Worcester - road miles

Worcester - minutes

FaciLity |

BERKSHIRE RENEWABLE POWER
Location

Status

Product

Owner

Size
Fuel

Annual wood use (est.)

Worcester - road miles

Worcester - minutes

Faciuiry )

BioENERGY
Location

Status

Product

Owner

Size
Fuel

Annual wood use (est.)

Worcester - road miles

Worcester - minutes
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SuMMARY AND CONCLUSION

Economic concerns are important to discussions of using wood for energy. For
many communities, the conversation begins with the recognition that there might be
enough wood at an affordable cost. This supply analysis suggests that about 400,000
green tons of wood per year are available in areas surrounding both Worcester and
Pittsfield at prices up to $25.00 per green ton delivered. This is equivalent to about
$3.00 per million Btu, a price competitive with other fuel options. The total of about
800,000 green tons per year is equivalent to about 60 MW of electricity generation
capacity.

This profile was adapted from the following source and used with permission.
Biomass Availability Analysis, Worcester, Massachusetts. Prepared by Innovative
Natural Resource Solutions, LLC, for the Massachusetts Division of Energy Resourc-
es & Massachusetts Department of Conservation and Recreation, January 2007.

ENDNOTES

! Data developed using latest publicly available complete USDA Forest Service Forest
Inventory & Analysis information - Massachusetts 1998, Connecticut 1998, New
Hampshire 1997, New York 1993, Rhode Island 1998, and Vermont 1997.

? All USDA Forest Service Forest Inventory & Analysis is presented in cubic feet; con-
verted to green tons assuming 85 cubic feet of solid wood in a cord, a cord of hard-
wood weighing 2.6 tons, and a cord of softwood weighing 2.3 tons.

*Data developed using latest publicly available complete USDA Forest Service Forest
Inventory & Analysis information - Massachusetts 1998, Connecticut 1998, New
Hampshire 1997, New York 1993, Rhode Island 1998, and Vermont 1997.

* North East State Foresters Association. Carbon Sequestration and Its Impacts on Forest
Management in the Northeast. December 19, 2002. http://www.nefainfo.org

The issue of forest sustainability standards for biomass fuel is beyond the scope of
this report, and is a complex and controversial subject matter. However, at least one
state, Minnesota, has developed draft biomass harvesting standards. Draft Biomass
Harvesting on Forest Management Sites in Minnesota. Prepared by the Minnesota Forest
Resources Council Biomass Harvesting Guideline Development Committee. May 1,
2007. http://www.forestrycenter.org

®This figure includes a remarkably high volume of logging residue in Cheshire County,
New Hampshire. This information could be incorrect or could be the result of unique
local conditions. INRS has confirmed the data with the USDA Forest Service and the
US Department of Energy / National Renewable Laboratory, and both parties indi-
cate that the baseline data as reported is correctly listed.

"Wakefield, Emily. “PyNe Workshop Report.” ThermalNet. Issue 04. June 2007.

8These prices assume 2007 dollars and oil at $75 per barrel.
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Outreach Planning Worksheet

1) My Audience(s):
(select two or fewer and be as specific as possible.)

2) Anticipated audience needs, values, concerns related to biomass and bioenergy:

3) The goal of my outreach activities is:

4) Objectives of my outreach activities are:

5) The best tools for the job are (make sure these are appropriate for your audience,
will help you meet your objectives, and are feasible with the time and money available
to you):

6) Experts | can call on (titles or specific names):

7) Notes, next steps, draft agenda etc.:

WOODY BIOMASS DESK GUIDE & TOOLKIT 183



184 Appendix G: Outreach Planning Worksheet



APPENDIX Sample Dear
Neighbor Letter

Dear Neighbor:

Concerns about global climate change and our over-reliance on foreign fuel are creat-
ing increased attention for alternatives to fossil fuels—such as solar and wind power,
biofuels, and woody biomass. Locally, wood may provide a good alternative to fossil
fuels, and just like solar and wind power, wood represents an ongoing source of en-
ergy, as long as forests are managed properly and sustainably. Local forests can be
managed properly to ensure that harvest rates do not exceed growth rates and that
wildlife, soil, and water resources are not negatively affected. In addition, wood is a
carbon-neutral source of energy, meaning that it does not raise the level of carbon
dioxide in the atmosphere, providing trees are replanted.

There may be opportunities in the Hatchet County area to use wood for local elec-
tricity production or to supply a production plant that would convert wood into
cellulosic ethanol (a renewable transportation fuel). There are still a number of con-
cerns regarding the use of wood for fuel, including the effects on local forests, the
likely increase of truck traffic to deliver the wood, and potential impacts on air qual-
ity. These and other issues warrant careful consideration. | believe the residents of
Bloomington and Hatchet County can play an important role in this decision-making
process by getting involved and participating in the local discussions about energy
issues.

I invite you to a community discussion about this topic on Tuesday, December 14th at
6 p.m. at Bloomington Community Center. I’ll provide a brief overview of the process
of using wood for energy, and then we’ll have ample time for questions and discus-
sion. Several local experts from Utopia Energy and State University will join me. I’'m
excited to hear what you think about the idea of using our plentiful wood resources
for sustainable energy, so | hope you can attend. Please feel free to contact me at
(123) 653-2947 if you have questions or want more information.

Sincerely,
Dave Patterson
Hatchet County RC&D Council
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APPENDIX Sample News
Release for Publicity

For Immediate Release
November 1, 2008
Contact: Scarlet Wilson, wood2energy@csu .edu

UPCOMING COMMUNITY FORUMS FOCUS ON USING WOOD FOR ENERGY
White River, Colorado

As the White River City Commission considers a wood-fueled power plant among the op-
tions for meeting our future energy needs, a series of community forums about wood-to-
energy possibilities will be offered to involve residents in the discussion. During the next
two weeks, the forums will be held in the evening at different locations in the White River
area.

The purpose of the forums is to help residents educate themselves about the advantages
and disadvantages of using wood to generate power. Scarlet Wilson, associate professor
at Colorado State University, believes there is an important role for the public to play
in environmental decisions. “The most valuable opinions are those based on informed
judgment. This series of community forums shares the information we have about woody
biomass and provides an opportunity for residents to ask questions, discuss the issues,
and voice concerns,” she said.

Information will be provided on various aspects of using wood for energy, such as environ-
mental and economic impacts, potential sources for wood locally, the technology used
in wood-fueled power plants, and sustainable forestry practices. You are invited to come
and learn more about the energy possibilities in your town!

Times and places for the community forums are as follows:

- Wednesday, November 15th, 7pm-8pm, Civic Media Center, 123 University Avenue,

- Monday, November 27th, 7pm-8pm, Main Branch Library, 432 E. University Avenue,

- Tuesday, November 28th, 7pm-8pm, Hillhopper Branch Library, 5678 NW 99th Street.
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