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Source: National Climate Assessment; Running et al., 2004.
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Two major scientific challenges

Timing of emissions

Baseline assumptions
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Timing of emissions: dead biomass
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Timing of emissions: dead biomass

Biomass 
decay

Residues used 
for energy: 
emitted 
immediately
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Baselines: Major challenges 

How to balance different carbon pools:
Example: How to account for declining dead 
biomass pool due to logging residue removal 
when overall forest carbon stock is increasing?

How to draw meaningful boundaries:
Example: One forest region (softwoods, public 
land, etc.) is increasing in carbon stock, another 
one (hardwoods, private land, etc.) is decreasing 
due to increased biomass harvest

Focus on ‘working forests’?
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Source: National Climate Assessment; Running et al., 2004.
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Example: Reference point baseline
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Slide provided by: Brian 
Kittler, Pinchot Institute for 
Conservation
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By 2050, annual emissions from U.S. forests could 

be like adding 86 additional 600 MW coal plants. 

Slide provided by: Brian 
Kittler, Pinchot Institute for 
Conservation
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Data Source: 2010 RPA Assessment.

 U.S. is losing ~4 acres of forest and open space per minute.

 Developed lands to increase by 41% by 2060.

 Forested areas will be most impacted by this expansion, 

with losses ranging from 16 to 34 million acres.

Slide provided by: Brian 
Kittler, Pinchot Institute for 
Conservation





Future metrics: White paper



Maine’s Forests 2015
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Example: Dynamic baseline



Manomet carbon debt study: 
Heating (homes) with biomass is highly climate beneficial

<10 years



Sustainability and carbon

Sustainable forest management ≠ climate-friendly biomass
Leading initiatives encompassing both carbon and 
sustainability for biomass:

Sustainable Biomass Partnership (SBP)
Roundtable on Sustainable Biomaterials (RSB)
Dutch Proposal for Biomass Sustainability Criteria



For the pellet industry: Where to go?

Facts are uncertain, values in dispute, stakes high, 
and decisions urgent:

Carbon accounting science is not settled

Policy frameworks are 
in flux

Current sustainable forest 
management certification schemes 
do not include carbon

Investment decisions need 
to be made now



Low-risk biomass sourcing

What type of biomass is scientifically uncontested in terms 
of carbon emissions?

Mill residues
Municipal waste(wood)
Biomass being pile burnt or chipped & dispersed
Biomass from (forest) restoration efforts

Potentially low-risk carbon biomass:
Logging residues: consider decay rates, alternative fate, and 
forest health
Biomass certified/endorsed by biomass protocols such as 
Roundtable on Sustainable Biomaterials (RSB) or Sustainable 
Biomass Partnership (SBP)
Shifting harvests from pulp to biomass



Low-risk biomass: Is there enough?

Just from forests (logging residues): >35 mio dry tons (NREL 2014)
Add mill residues (>60 mio dry tons)
Add urban wood (>40 mio dry tons)
Replace >15% of coal power
2013 US Pellet Production:
5.7 mio tons 
Export 2013: ~3 mio tons)

Add biomass from:
Invasive brushland
Degraded, marginal 

cropland and pasture
Mined lands
Salinated lands
Etc.



Next steps

Residential pellet carbon analysis for the 
Northern Forest (Northern Forest Center)

Apply Forest Service FORGATE tool

Full Life Cycle Assessment

Analyze local supply chains

Status: 
Funding secured



Next steps

OP-ED on low-risk ‘conservation biomass’ 

Led by SIG and The Earth Partners

Publicity effort to support carbon-beneficial 
bioenergy

Additional endorsements 
welcome

Status: 
Release July 30th 2015



Next steps

Biomass Heat Map: Science based bioenergy 
carbon emission mapping

Interactive

User-friendly

Spatially explicit

Status: 50% 
funding secured



Questions?

Thomas Buchholz, PhD

Web: sig-gis.com

Email: tbuchholz@sig-gis.com

Phone: 802 881 5590

For Questions:


