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Characteristics
Efficient
Clean Burning
Automated

Types
Firewood
Pellets

Wood Chips
Semi-dry
Green
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Fuel
Firewood
Chips (wet/dry)
Pellets

Combustion system — w/wo flue gas condensation
Heat transfer system

Alir,

Water

Steam
Ash management system - manual or automated
Operation control systems

Emissions control system
Cyclone/multiclone
ESP
Fabric filters
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Weooel Ericire)y Emissions

B The study found that PM, . from wind-blown



https://ehp.niehs.nih.gov/doi/10.1289/ehp.1509777
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_Remembe.r the goal
Choose the right system

Properly size the system

Thermal storage is a key
component

Emissions controls

Add flue gas condenser if
appropriate
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Forest is largest carbon sink in Maryland But!! ..itis slowing. An ageing
~7 million metric tons of CO2e every year forest in need of management.

Change in Forest
s Sink, 2006 to 2018
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Wood-fuels are derived from local resources
and offset non-local fossil fuel purchases.

Carbon abatement (e.g., solar and wind) often
costs a lot of money to achieve. Wood energy is

the opposite: it actually saves $84/tonne of
CO2e.

This savings Is based on operating and capital
costs over system life. We are not including the
local economic benefits in this calculation.
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States/institutions are beginning to address thermal
renewable energy in their long-term energy plans

Many states have beginning to offer direct incentives for thermal
renewable energy (tax benefits, grants, loans, RPS, Thermal
RECs, etc.)

University of Maine, Colgate University, Middlebury College,
University of New Hampshire, etc. have used wood to
decarbonize their district energy systems

Industrial steam users are beginning to to address
carbon emissions from thermal energy use
Options are limited, particularly for high temperature systems

Biomass can be a very cost effective solution for appropriate
applications
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Global GHG abatement cost curve beyond business-as-usual — 2030

Gas plant CCS retrofit
Abatement Cost Coal CCS retrofit

€ per tCO,e Iron and steel CCS new build -
60 Low penetration wind — Coal CCS new build

Cars plug-in hybrid Power plant biomass

Degraded forest reforestation —— co-firing

. : : % Reduced intensive
40 Residential appliances Nuclear agriculture conversion

Retrofit residential HVAC Pastureland afforestation — High penetration wind

Tillage and residue mgmt Degraded land restoration Solar PV
2nd generation biofuels — Solar CSP

— Cars full hybrid Bullding efflclency

50 Residential electronics

30

20 Insulation retrofit (residential)

10

I— Waste recycling

0
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Organic soil restoration
Geothermal Abatement potential

Grassland management GtCO.e per year
Reduced pastureland conversion
Reduced slash and burn agriculture conversion

— Small hydro
— 15t generation biofuels
— Rice management
— Efficiency improvements other industry
— Electricity from landfill gas
— Clinker substitution by fly ash
Cropland nutrient management
- Motor systems efficiency
Insulation retrofit (commercial)
|- Lighting — switch incandescent to LED (residential)

-100

Note: The curve presents an estimate of the maximum potential of all technical GHG abatement measures below €60 per tCO,¢ if each
lever was pursued aggressively. It is not a forecast of what role different abatement measures and technologies will play.
Source: Global GHG Abatement Cost Curve v2.0
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Nearly all forests in Maryland have too
many trees (overstocked).

More intensive management improves

forest health by reducing stocking.

Wood energy facilities provide a market
for forest management and
manufacturing residues.
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e Wood Recyclers 400,000 tons*

e Arborists 200,000 tons

e Removals /85,000 tons

e Aggregators (market response)
e Total 1,380,000+ tons

Enough for  CHPs ranging from 500 KW to
5 MW and schools****
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Annual Growth of MD Forests(trees>5")

6,082,600 green tons
This Growth Level Captures CO?

About 9,123,900 short tons of CO?/year
Available Wood Residues for Energy

1,380,000 green tons/year
CO?2 Emissions from Residue Use

1,269,600 short tons of CO?/year

Avoids alternative residue fates that include methane
generation.
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Maryland’s forests can play a major role in
GHG/Climate Change mitigation

More intensive forest management is
beneficial

Wood energy from forest residues provides
both climate and economic benefits

CO? and particulate emissions are
manageable




#

Wood Energy

Clean
Efficient
Automated

GHG benefits

WooOD EDUCATION
AND RESOURCE CENTER
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For more information

rograms/wood-education-and-resource-center/woody-
biomass-technical-assistance

Lew R. McCreery

Office:304-285-1538
Cell: 304-288-3655
Lew.McCreery@usda.gov



https://www.fs.usda.gov/naspf/programs/wood-education-and-resource-center/woody-biomass-technical-assistance

