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Maine Weod Processing Eacilities

o Forest Industry Co-Gen Facility
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Maine has a diverse forest products industry with a highly integrated
processing and transportation system — All poised to immediately

handle increased biomass yields if available.




Maine s Already Doing It

o 15/- 20% of state harvest goes to
preduce electricity' and into wood
Stoves

o Wood proevides over 20 - 25% of the
electrical generation in Maine

IHighest proportion of biomass
electrical generation in US

Highest non-hydro renewable
electrical generation in US because of




Current Harvest In
Viaine’s Eorest

e Forest industry currently
harvests 15-17.5 million green
tons of wood annually

 Harvest:Growth are currently
In 1:1 balance

e |t’s all biomass!!




Maine Wood Products Breakdown
200}

Energy,
Wooed:

Firewood/ 3.1 million
Pellets

Pulpwood 1% Qreen tons
91%

Sawlogs
27%




Biemass Hamnesting lirend

Biomass Chips Harvested from Maine Forests

4.0

BUT, total harvest
3.5 decreased 9.5%06 from 2000 Biomass chip
to 2008. So, change was a harvest more
shift from sawlog and than doubled /
2.5 pulpwood products over past 5 years /.,4
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Recent demand increase due to:

e Loss of residues from mill shut downs

e High olil prices

« Renewable energy & climate policy (RGGI, RECs, BCAP)
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Maine Hanvest by Preduct 1904-2008
(@reen tens, 5-yr trailing average)

Most of the sustainable
harvest is currently
being used by Maine

forest products industry
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Source: Ken Laustsen, Maine Forest Service

EBiomass Chips
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B Firewood
Harvest
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Harvest (Green Ton)

O Softwood Pulpwood
Harvest (Green Ton)

BHardwood Sawlog
Harvest (Green Ton)

B Softwood Sawlog
Harvest (Green Ton)




Can we
Sustainanly

Increase NIoMmass
production from
Maine’s forest?




1.

Metheds of Increasing
Biemass Production

Increasing harvest/utilization in
stands being harvested

. Entering stands previously
conslidered as not commercial

. Intensifying silviculture to

Increase stand growth and yield
(and allowable cut)




Most Optimistic Bilomass Additiens
tor Current Maine Harmnvest

Morefdntensivel
silviculturedUMaine)
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Sources of Biomass for Increased
(oAt

~ — )

Forest Biomass

Biomass of Timber

How much more
energy wood can
we get?

Growing
Stock
Biomass

Energy Wood

AND
DEAD TREES SAPLINGS

Q\s %SAL\MBLE SEEDLINGS SHRUBS
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Reduction in Harvest / Utilizatieon from: Current
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Harvests

Only 3.8
million green

tons feasibly

available with

biomass
retention

guidelines

\ Only 15%

availablein
forwarder trails

AN

Larger cull

trees left

Ny

Only 66%

PotentialAvailablel RealisticUtilization@vith(
BiomassRetentionl
Guidelines?

! Saplings
~ISalvableMeadrees?5.0"+2

DBHE

wISalvabledeadrees®.03x
14.9"DBHE

w CullTTrees5.0"+DBHA
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Reduction in Billion Tons Repoert Estimate of
Additienal Bilomass Available Erem: Overstocked
Stands

Only 1.5 million green
tons feasibly available
with feasible harvest
of fully and
overstocked stands

BillionfTons@ReportEstimatel Additional®hinning®fFullyBtockedp!
(Increasediitilization@rom@®xisting? standsETSIRELTDnB7,600A/yr)zZ

fuel®@reatment®hinnings)
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Source: Ken Laustsen, Maine Forest Service



Increasing Maine’'s Annual

Sustainable Harvest Level

Optimum
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Source: Wagner, Bowling, and Seymour. 2003. Maine

Forest and Agriculture Experiment Station, Technical
Bulletin 186. 105 p.



lacreased Silvicultural
lavestment on Extensively
Managed Forest

Invest in highest productivity sites (top

quartile of sites, Sl;, 76 - 99) = 455,936
acres

Double annual yields on those acres from
0.37 to 0.74 cords/Alyr through more
Intensive silviculture (vegetation
management and PCT)

Could produce an additional 169,608 cords
per year or 0.61 million green tons per year

i n ad d I ti on al merc h %Q&@eb k@n%gs?sgﬁ ,%ﬂe Forest Service




Sustainable Bieomass Additrons
1o Current Maine Harvest

Can we

~40% Increase capture this
above current Increased
harvest level (or amount???
~2X more energy \
WOOd) reasonably \ More intensive

\ (10%)¢ uncommercial
| / stands (25%)

Additiona ;

Improve
d -

Energy@voodp green tons Energy@ood? utilizatio

: N (65%)
Pulpwood? Pulpwood?

Sawlogs Sawlogsl
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Constraits to

lncreased
Utrlization




OAVASIAY, 110104V 1
Based on a Sawleg & Pulpweod

Technology
W,}wﬂ.h

Photo source: W\./vw.c.e's_,‘.-ncsu.edu/forestry/biomass/pubs/\NBOll.pdf
Photo credit: Jeff Benjamin




Physical & Einancial Limitations

Feller Buncher Unit Cost of Production
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Source: Benjamin, 2010, UMaine



New llechnoelegy.

Can contractors afford to own and operate specially
designed equipment?
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Landoewner/ Legger Incentive to Preduce Blomass

Stumpage Price by Wood Product for Maine (2004-08)
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Biomass is available today only
because it is subsidized by higher
value sawlogs & pulpwood
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Source: Maine Forest Service Stumpage Price Reports



Biomass Retention Guidelines

155N 1070-1508

Forest Biomass Retention and Harvesting
Guidelines for the Northeast

by the Forest Guild Biomass Working Group

Woody Biomass Retention
Guidelines

CONSIDERATIONS AND RECOMMENDATIONS
ror Retamimc Woooy Biomass
oN TiMBER HARVEST SITES IN MANE
[T e— e ‘:‘ fﬂf'l’.,’st
s wsary M =
= P May 2010
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logging Is a #1 concern of the public and
those in mill towns (Marciano et al. 2009)

= 47% of small woodland owners are either
% somewhat or very unfamiliar with biomass
harvesting (Leahy 2010)

= to harvest are concerned about biomass
A harveStJI Ng (Leahy 2010)




Constraints to
More ISl &
FAmning I

Overstocked
Small-Dimension
Standa's




e Over 1.1 million acres available
above current harvest of “fully
stocked™ and “overstocked”

o Could feasibly thin er TSI an
additionall 37,600 acres per year

o Gain an additional 1.5 million
green tons of biomass per year

* Improve the growth, =8 WY\
composition, and financial value \HoXd-sebaerihy &F & |
of future forest T‘E;L For s

= 1 4
L e l
.1]“-::1'.:

]
1%
b

—

h B : ' e n .} _l..

-I'{‘..f-! -I. J |- ) . : ..J|
ckediseftwood stands
_ B G L A

©)

o I




TSI Harvesters for Small Diameter Stems
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Constramits to

More Intensive
Siviculture




vialne Forestliand Owners

Forest Industry

Financial Investors
Developers
Contractors

Mew timber barons
REITs

—_—
o
-
o
<
>
S—
w
()
-
Q
<

1999
Year

Figure 6. The number of acres owned by Industry (red) and by vari-
ous newer forest owner types combined (blue) in Maine
between 1994 and 20065.

Source: Hagan, J.M., L.C. Irland, and A.A. Whitman. 2005. Changing timberland ownership in
the Northern Forest and implications for biodiversity. Manomet Center for
Conservation Sciences, Report # MCCS-FCP- 2005-1, Brunswick, Maine, 25 pp.
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Decline in Silvicultural Investments

Area of Tree Planting, Herbicide Application, and
PCT in Maine from 1994-2008
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Maine Stumpage Revenues on \Woed Products
(1'996-2008)

Landowners have no financial incentive to
—— Sawlog produce more biomass. Only is possible as a
byproduct of harvesting higher value products

8- Pulpwood

——Biomass

N

Sawlogs and
] pulpwood subsidize
s $100 biomass Same tons
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Source: Maine Forest Service, Stumpage Price and Wood Processor Reports



Maine Partial" Cutting




Short Rotatien Woody Crops o the NE

Available markets?
Relatively stable prices?
Government subsidies?
Bad memories from 1970s?
Amount of suitable land?




Shont-Retation \WWoeoedy Crop Oppoitunities in
Maine?

Million Acres
8 10 12 14 16 18 20

Timberland - Rural [

Timberland - Other Forestland

Timberland - Urban Forestland

Forested Land - Productive Reserved

Forested Land - Unproductive Reserved

N 0
Forested Land - Other Only 2.7% of the

Maine’s land area
Nonforest Land - Cropland (~537,000 acres) is

Nonforest Land - Pasture currently available
Nonforest Land - Other for SRWC.

Nonforest Land - Noncensus Water

Source: Aaron R. Weiskittel and David Timmons. 2010. Evaluation
of short rotation woody crops and perennial grasses in Maine




Conclusion

Energy wood (biomass) will continue to be
an important byproduct from Maine’s
naturally regenerated and extensively
managed forest — Can’t all be sold as
sawlogs or pulpwood

Current biomass harvests and any future
Increases in biomass will depend upon
having a strong building and paper
products industry

Maine has the potential to sustainably
double its energy wood production, BUT
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Many - Moens™ IHave ter Align ter Capture
Potential for Increased Biomass Production

Logging
technology &
capacity

Strong
sawlog &
pulpwood

markets

Public
perceptions

Biomass
market
availability
& volatility

Biomass
retention
guidelines

Incentives

to produce

low value
wood

Land
ownership
changes

Future
pest
outbreaks

Suitable
land &
economics
for SRWC

Legacy of
partial
cutting




TThese “Moons* Have to Alignte Capture
Potential for Increased Biomass Production
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IT'S NOT EASY
BEING OPTIMISTIC!




