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Outline

• Introduction; Motivation

• Contributors and methods

• Spatial and temporal results

• Advancing resources

• Online data discovery tools
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Motivation: provide stakeholders information on 

biomass feedstock supply to support technology 

commercialization for the bioeconomy 
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Preamble

• Excludes policy and end use

• Prioritizes food, forage, feed, fiber, and export to ensure 
social sustainability

• Underlying conservative assumptions with environmental 
sustainability considerations
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Potential supplies

Adapted from DOE-EERE (2006) and NREL (2011). 

See also Batidzirai, Smeets, and Faaij (2012)

Policy implementation/impacts

Regulatory limits

Investor response

Regional competition with other energy sources

Projected technology costs

Projected fuel costs

System/topographic constraints

Land-use constraints

System performance

Physical constraints

Theoretical physical potential

Energy content of resources

Market

Economic

Technical

Resource

Potential

Key assumptions

BT16
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Contributors
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BT16 Volume 1: Topics addressed

Chapter 2

Current Use 
of Biomass 
Resources

Chapter 3

Forest 
Resources

Chapter 4

Agricultural 
Resources

Chapter 5

Secondary 
and Waste 
Resources

Chapter 6

Delivered 
Resources

Chapter 7

Microalgae
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Models
• ForSEAM

• SRTS

• USFPM/GFPM

• POLYSYS

• PRISM-EM

• SCM

Data
• EIA Monthly Energy Review, Annual Energy Outlook, Consumption Surveys and other 

data

• U.S. Forest Service RPA (10-year forest assessment) and FIA

• USDA Long-Term Agricultural Projections (“baseline”)

• PRISM (climate) and SSURGO (soils) high resolution data

• Sun Grant Regional Feedstock Partnership and Historical Field Trial data of energy 

crops

Models/Data Used in BT16 Volume 1
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The report addresses all stages 
of the biomass feedstock supply chain

https://bioenergykdf.net/billionton2016/3/1/tableau
https://bioenergykdf.net/billionton2016/3/1/tableau
https://bioenergykdf.net/billionton2016/4/1/tableau
https://bioenergykdf.net/billionton2016/4/1/tableau
https://bioenergykdf.net/billionton2016/5/1/tableau
https://bioenergykdf.net/billionton2016/5/1/tableau
https://bioenergykdf.net/billionton2016/7/1/tableau
https://bioenergykdf.net/billionton2016/7/1/tableau
https://bioenergykdf.net/billionton2016/6/1/tableau
https://bioenergykdf.net/billionton2016/6/1/tableau
https://bioenergykdf.net/billionton2016/2/1/table
https://bioenergykdf.net/billionton2016/2/1/table
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Interactive resources
http://bioenergykdf.net/billionton

http://bioenergykdf.net/billionton
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How Biomass 
is Currently 
Used

1 million “bioenergy 
equivalent” dry ton per 
day (2014)
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Supplies increase with price; energy crops 
increase with time
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Near-term potential (2017)

Long-term potential (2040, base case)

Supplies vary spatially and temporally
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 -  100,000,000  200,000,000  300,000,000  400,000,000

Oats straw

Barley straw

Primary mill residue

Sugarcane trash

Sorghum stubble

Rice hulls

Citrus residues

Tree nut residues

Cotton gin trash

Other forest thinnings

Other

Noncitrus residues

Sugarcane bagasse

Secondary mill residue

Rubber and leather

Cotton residue

Energy cane

Rice straw

Milk cow manure, 500+ head

Textiles

Hogs manure, 1000+ head

Other forest residue

Paper and paperboard

Plastics

Wheat straw

Pine

Eucalyptus

Yard trimmings

MSW wood

Forest residues

CD waste

Biomass sorghum

Whole trees

Willow

Poplar

Corn stover

Switchgrass

Miscanthus

Dry tons per year

*Potentially available at up to $60/dry ton

Feedstocks to the Delivered Analysis

0 200,000,000 400,000,000

Eucalyptus

Yard trimmings

MSW wood

Forest residues

CD waste

Biomass sorghum

Whole trees

Willow

Poplar

Corn stover

Switchgrass

Miscanthus

Dry tons per year

Feedstocks in Delivered Scenario Analysis

2022, base case

2040, base case

2040, high yield
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Delivered Scenario Analysis
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Delivered Scenario Analysis
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Delivered Scenario Analysis
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Delivered Scenario Analysis
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Delivered Scenario Analysis
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Delivered 
(average)

Delivered 
(marginal)

Delivered Scenario Analysis
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Delivered Scenario Analysis
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At the Roadside: Forest Resources
Contributors

Bryce Stokes, Ph.D. 

(Allegheny Science & Technology)

Timothy G. Rials, Ph.D. 

(University of Tennessee)

Leonard R. Johnson, Ph.D. 

(University of Idaho)

Karen L. Abt, Ph.D. 

(USDA Forest Service)

Prakash Nepal, Ph.D. 

(USDA Forest Service)

Kenneth E. Skog, Ph.D. 

(USDA Forest Service)

Robert C. Abt, Ph.D. 

(NC State University )

Lixia He, Ph.D. (University of Tennessee)

Burton C. English, Ph.D. (University of Tennessee)
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Forest Resources Scope 

Softwood <9” DBH, 
HW <11” DBH, 

Logging residues are 
limbs, tops, cull trees 

and components
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Forest Sustainable and Economic 
Analysis Model (ForSEAM)
• Modeled in competition with conventional forest products.

• Uses aggregate demand scenarios from U.S. Forest 
Products Module/Global Forest Products Model 
(USFPM/GFPM) for North, South, and West (Ince et al 2012).

• Unique harvest costs from Consortium for Research on 
Renewable Industrial Materials (CORRIM) for 5 regions, 5 
stand types, 3 stand diameter classes, 2 silvicultural 
operations, 3 products, 2 harvest methods, 2 slope conditions 
(chap 3 page 49).
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ForSEAM assumptions continued

• Naturally regenerated stands not replaced with plantations.

• No residues from slopes >40% or cut-to-length systems.

• Logging residues incur 10% of harvest costs, plus chipping 
costs; 15% system costs added for overhead costs & BMPs.
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ForSEAM scenarios

(HH)

(ML)

(HL)

(MM)

(HM)

(MH)
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ForSEAM wood energy demand scenarios



34 BIOENERGY TECHNOLOGIES OFFICE

ForSEAM Results
ML (medium housing, low 
energy demand) baseline
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ForSEAM Results
HH (high housing, high 

energy demand)
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ForSEAM Results
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Base-case scenario: $60 offered price, forestry 
resources, year 2040

Accessed: https://www.bioenergykdf.net/billionton2016/3/1/tableau

https://www.bioenergykdf.net/billionton2016/3/1/tableau
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100 million tons in context of USDA FS data

Data source: Oswalt, S. Smith, B., 2014. 
USDA Forest Service Resource Facts and 
Historical Trends. USDA Forest Service. 
Assumes 33 and 43 bone-dry pounds per 
cubic foot for softwood and hardwood 
respectively.

All US, HW and 

SW

South Softwood 

only

Volume 17,956 2,128

Growth 486 145

Removals 231 88

Mortality 214 21

Growth minus (removals+mortality) 41 37

Million dry tons, 2012, timberland
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Growing Stock Volume, 2011/2012, USDA Forest 
Service Forest Inventory and Analysis Data

Oswalt, S. Smith, B., 2014. USDA 
Forest Service Resource Facts and 

Historical Trends. USDA Forest 
Service. 

https://www.fia.fs.fed.us/library/broc
hures/docs/2012/ForestFacts_1952-

2012_English.pdf

https://www.fia.fs.fed.us/library/brochures/docs/2012/ForestFacts_1952-2012_English.pdf
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Other indications of abundant forestland 
resources

=5 billion 
dry tons. 
(×2%=100 

million tons)

Sources: http://www.timbermart-south.com/prices.html
www.wsj.com Oct 9th, 2018

Source: 
www.wsj.com
Oct 9th, 2018

http://www.wsj.com/
http://www.wsj.com/
http://www.wsj.com/
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Indications of abundant forestland resources

www.wsj.com Oct 9th, 2018

www.wsj.com Oct 27th, 2018

http://www.wsj.com/
http://www.wsj.com/
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Feedstock price and risk

Feedstock price risk can increase with the number of biorefineries of corn stover (submitted) 
and energy crops under conventional and advanced logistic systems (in preparation).

Corn stover delivered price, base case deterministic 
and stochastic:

Biorefineries 1-20 Biorefineries 21-30 Biorefineries 31-40 Biorefineries 41-50

Corn stover delivered price, stochastic 
scenarios, difference from the base case:
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Key messages

Resource 
assessments 

indicate 
vast national 
sustainable 
potential: 
>1 billion 
tons/year

Future biomass 
utilization 

is a function 
of supply 

and demand 
interactions

Resource 
assessments 
can help to: 

Evaluate impacts 
of supply push 
and market pull 

Inform strategies 
to increase 

biomass 
utilization

Future research 
should advance 
from “how much 

is there?” 
to “how can 
it happen?”
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Interactive resources
http://bioenergykdf.net/billionton

http://bioenergykdf.net/billionton

