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What is Oak Ridge National Laboratory (ORNL)?   
U.S. Department of  Energy’s Largest Science and 
Energy Research Center: 

$1.65B  
budget 

World’s  
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source 

4,400 
employees 
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research  
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research  
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scientific  
computing  
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Managing  
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project 
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ORNL’s Mission 
Deliver scientific discoveries that accelerate the 
development and deployment of solutions in clean 
energy and global security, and in doing so, create 
economic opportunities 
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SE USA Biomass for Pellets 
• Supply influenced by   

– Industry activity (higher value driven) 

– Logistics, infrastructure and proximity 

to mills and ports 

– Prices and future expectations 

– Land ownership 

• Sustainability issues  

– Land cover, land management  

– Reference case -vs- viable options 

– Biodiversity, flood plain/riparian forests 

– Jobs/sustainable incomes 

– Water quality/regulation 

– Aesthetic/social/cultural values 

– EU market access (GHG accounting)  

• Assessment approach  

– Two cases studies 

– Collaborations 

– Test proposed indicators  

– Evaluate anticipated outcomes 

• Common ground: incentives and management to maintain forest cover,  

forest health, and ecosystem services 
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US Forest area and timberland 

Source: FIA RPA 2012; Timberland: 

forestland capable of >20cft/acre-year of 

industrial wood 
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US Forest area and timberland 

Source: FIA RPA 2012; Timberland: 

forestland capable of >20cft/acre-year of 

industrial wood 
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SE Timberland:  
area by ownership 
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Source: FIA RPA 2012; Timberland: forestland 

capable of >20cft/acre-year of industrial wood 
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Southeast US private timberland area trends 

 USA private timberland            Southeastern US private timberland 

Source: Forest Inventory Analysis Resource Planning Act (2012) 

Timberland area 

(thousand acres) 

Private timberland in SE (VA, NC, SC, GA, FL) declining due to development  
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Southeast US private timberland area trends 

Source: Forest Inventory Analysis Resource Planning Act (2012) 

Percent change in 

“interior forest” area by 

US county, 2001-2006.  

A measure of 

fragmentation, typically 

from urban expansion 

Private timberland in SE (VA, NC, SC, GA, FL) declining due to development  
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Each year, 5-25% of SE US  
forest area was impacted  
by disturbance (1985-2010)  

Key disturbances 
• Extensive anthropogenic 

disturbance  

• Urban and residential 

development  

• Forest conversion related to 

resource extraction 

• Periodic droughts  

• Widespread and of low 

severity  

• Associated with high-

severity fire and insect 

outbreaks 

• May exacerbate with climate 

change  

Dale, Hughes & Hayes (In press) 



• Billion-Ton Study of 2005 helped support 
US renewable fuel volumes 

• Billion Ton Update of 2011 included 
county-level cost & supply projections 

• Conclusion: US has ample feedstock to 
replace up to 1/3 of petroleum with 
advanced biofuels 

• Feedstock is roughly 1/3 cost of fuel: cost 
reductions and efficiency in feedstock 
supply are imperative 

• Billion ton update 2016 to incorporate 
more sustainability considerations 

• Multi-institutional effort (DOE & USDA) 
– 20-year projections of economic availability of 

biomass at county level by year 

– price, location; various scenarios 

• Primary Resources 

– Forest resources (thinning, residues…) 

– Ag resources (corn stover) 

– Energy crops (switchgrass) 

 

Future supply estimates 
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Future sources depend on costs – Residues play major 
role for least cost supplies (2012 projection for 2022) 

Source: Langholtz et al. 2014 (BioFPR) 
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U.S. Bioenergy supply model  
Billion Ton Update (USDOE 2011)  
• Forecasts of potential biomass 

– POLYSYS partial equilibrium model of US 
agricultural and forestry sectors.  

– 20-year projections of economic availability of 
biomass (price, location, scenario) 

• Forest resources 
– Logging residues 
– Forest thinnings (fuel treatments) 
– Conventional wood 
– Fuelwood 
– Primary mill residues 
– Secondary mill residues 
– Pulping liquors 
– Urban wood residues 
– [Algae is separate study] 

• Agricultural resources 
– Crop residues 
– Grains to biofuels 
– Perennial grasses 
– Perennial woody crops 
– Animal manures 
– Food/feed processing residues 
– MSW and landfill gases 
– Annual energy crop (added for 2011) 
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U.S. Wood Pellet Trade flow 

2010 Wood Pellet Trade flow from US to 

major EU markets and from Net exporters 

within EU , in 1000 MT 

 

Data source: Lamers et al., 2013 and 

Eurostat, 2012 

U.S. Wood 

Pellet 

Figure: U.S. Pellet Export (US EIA, 2014) 
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Woody Pellet Feedstock Supply Chain 

Biomass 

Landowner 

decisions – if/when  

•Planting 

•Site prep/Fertilize  

•Thinning 

•Sales 

External/logger 

decisions 

•What/how to cut 

(may be certified) 

• Markets 

(determined by 

price)  
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Trees are cut and sorted by size, qualities.  
• Harvest meets Sustainable 

Forestry Initiative (SFI) standard 

• Protection of places providing 

unique ecosystem services 

• Targeting multiple round-wood 

markets (4): saw timber; pulp; 

low-value ‘form wood’ to China; 

remainders to pellets   

• All branches and other residues, 

remain in forest 

• Tagging,  

weighing  

systems  

in field  

supports 

“Chain 

of custody” 
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Categories for environmental and  
socioeconomic sustainability 

Greenhouse gas emissions 

Soil quality 

Water quality  

and quantity 
Air quality 

Biological  

diversity 

Productivity 

McBride et al. (2011) 

Ecological Indicators 

11:1277-1289 

Social well being 

External  

trade 

Energy  

security 

Profitability 

Resource  

conservation 

Social  

acceptability 

Dale et al. (2013) 

Ecological Indicators 

26:87-102.  

Recognize that measures and interpretations are context specific 
 Efroymson et al. (2013) Environmental Management 51:291-306. 
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Efroymson et al. (2013)  

Environmental Management 52:291-306. 

Dale et al. (2013)  

Ecological Indicators 26:87-102. 

 

 



6. Determine selection  
criteria for indicators 

7. Identify & rank  
indicators that meet criteria 

4. Identify & assess necessary tradeoffs   

Information as 
determined by  
• Available data 
• Resources needed  
to collect & assemble  
required data 

9. Determine  
whether objectives 

are achieved 

No 
 

10. Assess lessons 
learned & identify 

good practices 
 

Yes 

3. Identify & consult stakeholders 

1. Define goals 

2. Define context  

5. Determine objectives for analysis  

8. Identify gaps in 
ability to address goals 

& objectives  

Establish baselines 
& targets 

Compare to 
estimated values  

Conduct assessment  

[Dale, Efroymson, Kline & Davitt (in review)]  



 

 

 

Landscape design 

Establish  
design goal in  

view of  
particular  
context 

Identify  
constraints  

and  
opportunities 

Consider  
resource use & 
management 

 for particular  
contexts 

Evaluate and  
deploy design 

Monitor  
outcomes 

Adjust as  
needed 

Adaptive management  
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Study focuses on pellet mills feeding two ports   
 

 Location of pellet mills in Southeast U.S.  
Feedstock counties and pellet mills that use 

Chesapeake, VA and Savannah, GA port 

100 linear miles from port 

• Savannah: intensively managed pine plantations  

• Chesapeake: more importance of bottomland hardwoods 
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IEA Task 43: Biomass feedstocks for energy markets 

• Overall approach 
– Empirical case studies: environmental, economic and social 

changes over time* 

– Can methodology* be coordinated to improve consistency 
and comparability among cases? 

– Policy messages: barriers and opportunities to overcome 
them  

• Case studies 
– Mobilization of forest* bioenergy supply chains in boreal and 

temperate forests (Canada, US and N Europe & Australia) 

– Mobilizing agricultural residues for bioenergy and 
biorefinieries 

– Regional biogas production from organic residues 

– Cultivation of grasslands and pastures – the sugarcane 
ethanol case 

– Integration of bioenergy crops into agricultural landscapes* 

 
* ORNL is in discussion with IEA Task 43   



24 Managed by UT-Battelle 
 for the U.S. Department of Energy 

http://www.ornl.gov/sci/ees/cbes/  

Thank you! 
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Requirements for pellet industry  in SE US to move 
toward sustainability*  

• Document GHG emissions below thresholds 

• Avoid negative impacts on “high biodiversity” 
and “high carbon” areas 

• Avoid impacts on wetlands 

• Maintain or increase soil qualities and 
productivity 

• Document chain-of-custody 

• Verify via third party that biomass is “legal and 
sustainable” 

*Results from Pinchot workshop; 
Savannah, Ga, October 2013 
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Southeast Pellet Mills Wood consumption 
(Annual Green Tons) 
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Annual Pellet Production Nameplate Capacity 
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Recommended practices  
• Consider management goals and 

options within the broader context  

• Attention to site selection and  
effects in the  
– location and specification of feedstock 

– handling and transfer of feedstock 

– refinery processing 

– Distribution and use of bioenergy  

• Monitoring and public reporting of 
key measures of sustainability  

• Attention to what is “doable” 

• Stakeholder engagement 
throughout process  

McBride et al. (2011) Ecological Indicators 11:1277-1289. 

Dale et al. (2013) Ecological Indicators 26:87-102. 
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For more information: 

Bioenergykdf.net  

For video, see: https://www.youtube.com/watch?v=sm1Yt-

kPZpE&list=UUSRLqX2RF5hWFxb2AY891wg  

https://www.youtube.com/watch?v=sm1Yt-kPZpE&list=UUSRLqX2RF5hWFxb2AY891wg
https://www.youtube.com/watch?v=sm1Yt-kPZpE&list=UUSRLqX2RF5hWFxb2AY891wg
https://www.youtube.com/watch?v=sm1Yt-kPZpE&list=UUSRLqX2RF5hWFxb2AY891wg
https://www.youtube.com/watch?v=sm1Yt-kPZpE&list=UUSRLqX2RF5hWFxb2AY891wg
https://www.youtube.com/watch?v=sm1Yt-kPZpE&list=UUSRLqX2RF5hWFxb2AY891wg
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FIA, 2009 


