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Million cubic meters
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Spruce killed by bark beetles in Colorado.
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Loblolly pine killed by southern pine beetles in Georgia.
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Bark beetle devastation in California: 100+ million dead trees
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Fire Direction
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Managing forests with high wildfire risk



There has got to be a better way....
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 Over 100 million dead trees.

« 2015 emergency proclamation
& Tree Mortality Task Force.

« 2017 Executive Order









» Residential — heating

» Commercial/institutional/industrial —
heating, cooling, electricity

» Biomass power plants — electricity
» Export products — pellets, wood chips
» Emerging technologies — torrefied wood,



U.S. energy consumption by energy source, 2017

Total = 97.7 quadrillion
British thermal units (Btu) Total = 11.0 quadrillion Btu

_~geothermal 2%
P———_. solar 8%

— wind 21%
biomass waste 4% |

biofuels 21% biomass

45%

wood 19%

hydroelectric 25%

Note: Sum of components may not equal 100% because of independent rounding.
Source: U.S. Energy Information Administration, Monthiy Energy Review. Table 1.3 ’—’\
and 10.1. April 2018, preliminary data .



Hochkiss School, CT: 5 years

Institutional Facilities

-

North Country Hospital, Darby, MT: 15 yrs
VT. 14 yrs



Gundersen Health System (Wisconsin)

Generates more energy than it uses.

Wood offsets natural gas to heat & power over 1 million sq. ft.
15,000 green tons/year of locally sourced wood chips.

Wind turbines, biogas digesters, landfill gas, and geothermal.



Rio Bravo Fresno Biomass Power Plant




BioRam facility
250,000+ green tons ag & forestry




Challenges

 Transportation costs — 50-75 miles
 Low fossil fuel prices

« Smaller scale successes, but need
large scale solutions

e No federal iIncentives, with minor
exceptions




L
Q=

TMENT OFAGR\C“\§

- National Bioenergy Day
« Wood Education and Resource Center

 Regional Coordinators
* Forest Products Lab
 National Tech Assistance

* Forest Products Lab
« Partnerships with universities
and other organizations

« Wood Innovations Grants
« Strategic cooperative agreements
(torrefaction, ASHRAE standards, etc)



Adgency Priorities

Hazardous fuels
National Forest System lands

High thermal demand and CHP

V V V .

Existing biomass power plants



2019 Sector Priorities

BTU Act

»  $25 M/yr for Community Wood
Energy & Wood Innovations

» Renewable Fuel Standard — electric
pathway and fair implementation

» U.S. Wood Energy Sector report



Renewable Fuel Standard

Only facility to generate
E’VSHN RINs from wood.

%RED ROCK Online next year. Needs

BIOFUELS RINs for economics to work.

EPA inaction has serious
iImplications for biomass
power plant sector.

BIOMASS? POWER



Renewable Fuel Oil for heating

= Memorial Hospital, New Hampshire

» >95% of heating using RFO for~ 4 years

= Youngstown Thermal, Ohio, District Heating

» >2.5 million gallons consumed since mid-2016

= Bates College, Maine

» >80% of heating ops using RFO for —2 years

= Duluth District Energy, MN

X -
Permitting underway Significant market — Total District Energy fuel

use in the US equivalent to >5 billion
= |eading generator of D-7 RINs gallons/year or over 260 RTP20 plants

ENSYN



2. Planted trees and tree residue from a tree

plantation located on non-federal land...

4. Slash and pre-commercial thinnings from
non-federal forestland...

5. “Biomass (organic matter that is available on
a renewable or recurring basis) obtained from
within 200 feet of buildings and other areas
regularly occupied by people, or of public
Infrastructure, in an area at risk of wildfire.”

/. Separated yard waste....




For wildfire areas, EPA refers to:

2010 Wildland Urban Interface Map

..
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National Forest Administrative Boundaries
Wildfire Hazard Potential

Very Low
Low
| Moderate
Non-NFS Lands NFS Lands All Lands
- H|gh w- l_‘ 1l |Wildfire Hazard Potential Acrest  Parcent Acrest  Percent Acrest  Parcent 9
Vary low 642,340,000 37%| 32,100,000 19% 674,440,000 35% P
- Very High 4 Low | 302,140,000 17%| 28,500,000 17%| 330,640,000 7% - o

208080000 12%| 38110000 22%| 247,150,000 13%

High 123,480,000 7% 37000000  22% 160,680,000 5%
- Developed Lands 0 100 200 400 800 80% Very High 47720000 3%| 25870000 15% 7359000 4%
- — — iles SUM of High and Very High 171,200,000 10%| 63,070,000 3 234,270,000 2%
‘ ] Non-burnable Lands’ o o # Kilometers fon-burnabls Lands | 392451185 22| 8,050,000 5% 401,501,185 1%
= 0 100 200 400 600 800 Water 35,931,625 26| 909,167 1% 36,840,792 %
- Water Grand Total 1,754,142,810 170,739,167 | 1,924,881,977
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Research Needs

U.S. Wood Energy Sector Report

Communication Products, esp visuals:

» Environmental, forest health, and
economic benefits vs. alternate fates.

» Slash pile burning vs. renewable energy.
» Carbon and GHG benefits.
» Feedstock sourcing trends.




The Economics of Biomass Power

LOW-VALUE BIOMASS, $15-35/ton:

Using this material as fuel for energy, power producers are able to sell power for

$0.08 - 0.15 per kilowatt hour (Kwh), which is realistic given current energy prices.

MERCHANTABLE PULPWOOD, $35-55/ton:

To use this material as fuel for energy, power producers would need to sell power
for $0.10 - 0.15 per kilowatt hour (Kwh). This type of fiber is unrealistic for use in
energy production.

SAWLOGS, $55-80/ton:

To use this material as fuel for energy, power producers would need to sell power
for §0.13 - 0.165 per kilowatt hour (Kwh). This type of fiber is unrealistic for use in
energy production.
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CONTACT:

Julie Tucker

National Lead for Renewable Wood Energy
Cooperative Forestry, State & Private Forestry
U.S. Forest Service

Washington, DC FOREST SERV|c
julietucker @fs.fed.us U S
202-253-6483
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Bonus slides for Q&A



“(v) Biomass obtained from the immediate vicinity

of buildings and other areas
regularly occupied by
people, or of public infrastructure,

at risk from wildfire.”




The “neutral” & Carbon transfers from

biomass carbon cycle geological reserves

Biogenic carbon is part of a relatively

rapid naturalcycie that impacts Fossil fuel combustion transfers geologic
atmospheric CO, only if the ¢ycle is out carboninto the atmosphere. It is a one-
of balance Way process
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