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What | Will Cover

More of a focus on where we are on use of
conversion technologies than production of
feedstocks

More of a focus on woody biomass than
agricultural or other feedstocks

A quick look at the current or near-term
deployment of biomass technologies

My personal and very biased views
regarding biomass use
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CHP Applications & HVAC

Schools
Hospitals
Campuses
District heating
Manufacturing
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Status

« Manufacturing getting some good
traction

« Some universities and military
installations moving forward

« Overall, very slow relative to the
opportunity

* Much more progress in northern and
western states

Electricity Production

» Dedicated biomass

burning electric plants

* Mixing wood with coal
at public utility plants
(co-firing)

* Repurposing a utility
coal plant to all
biomass
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Status — Power Generation

Much planning and scoping by the utilities;
RFPs issued

Fibrowatt activities

Scoping and announcements by those
proposing biomass plants

Much post-passage discussions and
deliberations including the Environmental
Management Commission

Status - Continued

e Much activity in other states

e U.S. Congress deliberating major
national power generation requirements

* General agreement that the great
opportunity in the Southeast is wood

* The forestry community is increasingly
going from asking “when will it come” to
“will it come?”




Biomass Transportation Fuels
» Biodiesel from
fats/oils a success

e Starch ethanol an
over-achiever

 Cellulosic fuels
seems to remain
“about 5 years off”,
but research is
abundant

» Mostly pilot/test
(slide borrowed from Alex Hobbs) Scale Dro|ects

The Wild Card — Pellets,
Especially for Wood

s

Biomass Plant in Italy

Pellet Stoves
Overseas or

Bulk Carrier from U.S. Domestic




Status - Pellets

« By far the most activity in NC in terms of
corporate scoping, yet only a couple of
plants operating

» Most activity on behalf of European
markets, but others are coming

* New large-scale plants in our southern
neighbors

Now, My Views After Six Years

 First, we cannot do it all with biomass,
thus we need some strategic thinking
that cuts across various energy
interests that creates policies to create
the mix that best meets our needs and
takes advantages of the benefits of
different conversion technologies




Examples of Benefits
Production of Electricity

* Provides quick and substantive help for
issues with mercury and other emissions

» Can generate some relatively quick markets
that can allow our corps of forest operators
to stay in business

* These markets are BADLY needed by
landowners

Disadvantages — Electricity
Production

» Can create localized large-scale use
that frightens our environmental
community

* Burning biomass in an old coal plant is
not an efficient use of the energy in
wood

* Real interest in the utilities in doing this
Is probably modest at best




Benefits — CHP and HVAC
Applications

* The highest conversion efficiencies will
usually be found here, especially in
Advanced Wood Combustion systems

» Represents a distributed use of a
distributed resource

» Scale of use probably best matches
scale of production under today’s
management regimes

Disadvantages — CHP/HVAC

* Wood is not the first thing architects and
engineers think of

* In this country, we still think of wood as
a dirty and archaic fuel

» These systems do require fuel storage
and ash disposal




Benefits — Transportation Fuels

 Air quality improvement
» National security (maybe the largest
reason to do this)

» Keeping dollars, jobs, and investment in
the local region instead of other states
or off-shore

Disadvantages —
Transportation Fuels

* Wood fuels will not just sit on the stump
unused until conversion technologies come
on-line. Someone will speak for them.

e Some technologies (e.g. gasification) will
require large plants

 Liquid transportation fuels may not
represent the most efficient use of potential
wood energy
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Benefits - Pellets

* It's not just talk and research; it's here
and now!

Disadvantages - Pellets

* To a large extent, we are sending our
BTUs off-shore

» Plants targeting export bulk shipment
are extremely large in other states

» The technology is being deployed
without all the “bugs” being worked out
(self heating, dust)
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Some Cautions from My
Perspective

We Need Realistic Assumptions
Used in Availability Estimates

* Unlike Europe, neither landowners not
the public in general have a utilization-
based view of forests

* Forest landowners are cost minimizers

* Many landowners will not change
behavior in spite of increases in
biomass value
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We Need to Be Very Careful About
Regulating Harvest Practices

We Do Not Now “Pick Up Sticks”
to Produce Woody Biomass in the
Southeast!!!

* Yet, biomass harvesting guidelines
developed in other states are based on
that notion.

* And, the idea is to protect environmental
attributes, “more” scattered woody debris
post-harvesting is better
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We S (5) Trees wlt tEn Machlnes
S e A g S,
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Then, Skidders Move Bunched Trees to the Log Deck Where Limbs
And Tops Are Removed and the Tree Stems are Loaded Unto Trallers
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For “logging residues”, biomass comes from two sources: (1) limmbs
& tops separated from the tree at the logging deck as below, or |...

(2) Otherwise unusable standing trees cut and bunched by the
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But, No Returns Across the Site Are
Made to “Pick Up Sticks”

So, how do you leave “more” woody debris on the site
because “more” is better?

Take some of the tops and limbs from the log deck and
scatter them?

Fell some of the small and otherwise non-merchantable
stems and leave in place?

Remember, this is very expensive-to-operate equipment

And, our own studies have shown about the same amount of
CWD on site with and without a biomass component

“Picking up sticks” is
Possible as in Europe,
But is not yet done in the
Southeast
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And, We Need to Guide New
Biomass Related Business

The state needs to know where the
resource is, how much is there, and
who else is using it or planning to.

The state needs to know the important
related features and have them in a GIS
(transmission corridors, pipelines, rail,
major roads, etc.)

Recent Comments from Dr.
Dan Richter, Duke University

“I recommend that an unsupported assertion
be removed from the report. That is,
‘biomass has potentially unfavorable
environmental impacts that are greater than
other renewable resources such as wind or
solar’ (p. 9). This bias paints biomass energy
as a second-class renewable energy source
and is not justified by peer-reviewed science.
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Dr. Dan Richter (continued)

“Life-cycle analyses and the experience of
many European nations and a growing
number of North American communities
(Campbell et al. 2009, Musel-Schlffer 2010),
indicate this bias to be superficial and short-
sighted. Renewables such as wind, solar,
biomass, and geothermal each have
strengths and weaknesses, and need to be
promoted as pieces to a larger puzzle.

Dr. Dan Richter (continued)

“If properly sited, and scaled to sustainably
managed woodsheds, biomass-energy facilities
offer a host of very positive and recurring
economic, social, and environmental benefits
(Richter et al. 2009a, 2009b). In backing away
from fossil fuels, we will need all the renewable
and sustainable energy sources we can
sustainably muster. Properly developed, the
diversity of renewable sources of energy can be
managed to be mutually supportive.”
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References for Richter

* Campbell, J.E. et al. 2009. Greater transportation
energy and GHG offsets from bioelectricity than
ethanol. Science DOI. 10.1126/science.1168885

* Musil-Schlaffer, B. 2010. European wood-heating
technology survey. Report 10-01, SERDA, Albany, NY.

* Richter, D.deB. etal. 2009a. Wood energy in
America. Science 323:1432-1433.

* Richter, D.deB. et al. 2009b. Rekindling wood energy in
America. Renewable Energy World at:
<http://www.renewableenergyworld.com/rea/news/article
/2009/06/rekindling-wood-energy-in-america>

For more information

* Dennis Hazel, 919 515-5573.
dennis hazel@ncsu.edu

* For woody biomass see:
— http://www.ces.ncsu.edu/forestry/biomass.html




QUESTIONS?
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