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* 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

Biomass as Feedstock for a

Bioenergy and Bioproducts Industry:
The Technical Feasibility of a

You're watching
Pump

2014 PG 1h2im
After World War 11, consumer tastes and overnment policy steer
4 fatef

America into a fateful reliance on ol fueled technology that must
and can be broken
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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

Key assumptions

Policy implementation/impacts

Regulatory limits

Investor response

Regional competition with other energy sources
System/topographic constraints

Land-use constraints

System performance

Physical constraints

Theoretical physical potential

Energy content of resources

Potential

Adapted from DOE-EERE (2006) and NREL (2011).
See also Batidzirai, Smeets, and Faaij (2012)

Projected technology costs
Projected fuel costs
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BT16 Volume 1: Topics addressed

Chapter 2

Current Use
of Biomass
Resources
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Chapter 5

Secondary
and Waste
Resources

7

Chapter 3 Chapter 4
Forest Agricultural
Resources Resources
74 7
Chapter 6 Chapter 7
Delivered Microalgae
Resources
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Models/Data Used in BT16 Volume 1

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
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The report addresses all stages
of the biomass feedstock supply chain

Grower payment, .
stumpage price,\J ::oas:c:lgi,c? éep‘:illge,\J Delivered Cost\/J
procurement price
: Delivery and
Production Harvest Preproc?e/ssing

07

Microalgae To the Biorefinery

Biomass Consumed in the Current
Bioeconomy
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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

Interactive resources
http://bioenergykdf.net/billionton
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" Apps [ Save to Mendeley @ KDF BT16v2 GglCIndr »  [] Other bookmarks 5" Apps [ Save to Mendeley @ KDF BT16v2 GglCIndr » [ Other bookmarks
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Connect:

OVERVIEW TOOLS & APPS MAP BIOENERGY LIBRARY CONTRIBUTE

-
Connect:
OVERVIEW | TOOLS&APPS | MAP | BIOENERGY LIBRARY | CONTRIBUTE

2016 BILLION-TON REPORT
INTERACTIVE VERSION

mmsaﬁ»mmmmﬁmu:mam-mysmm“namm
assessments commissioned by the U.S. Department of Energy. This report aims to inform naional bioenesgy poficies and

mmmmmusnﬁm"mmmzm)mu
‘potential envirnmental sustainability efiects of 2 subset of production scenarios described in

designed forthe Biosnergy KDF, mmmmuma&mﬂ

| County Data | Suae Data

Select Result Type

Procumion | Producson Densty | Hamesed Aces | Yiea

02

Biomass Consumed in the Current
Bioeconomy

o current biofuel production and energy

Leverage data to estimate the costs and - -
of feedstocks that could be i 2
Seer . s

avadable at
(2]aAlo]+]

From the Sioeneray Maps and Dat
A L 2 Agrcutural Maps 1 Bilion-Ton 2015 [ ]
:cess the .:eﬂ Forestry Maps Data Data Grid (Ciick to Expand)

ilign Too 201 I
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http://bioenergykdf.net/billionton

Flgure 2.5 | Sankey diagram of feedstock, sector consumption, and final product distribution, in million dry
tons per year'

 Chemicals: 6.0

How Biomass
iS Cu rrently Corn grain: 125.2
Used

(114 billion GGE)

Vegetable oils: 5.8

Other fats, oils, and greases: 1.9
Gas blends/naphtha: 0.2
Agricultural residues: 0.0

Manure: 10.5

Farm heat & power: 10.5
(3 B-kWh, 11 TBtu)

Electric sector: 65.8
(34 B-kWh, 17 TBtu)

Landfill gas: 37.6

Biogenic MSW: 18.9

1 m||||0n “bIOenergy Other waste biomass: 11.5
equivalent” dry ton per
day (2014)

Commercial sector: 8.4
(3 B-kWh, & TBtu)

Industrial sector: 94.0
(16 B-kWh, 564 TBtu)

Wood/wood waste: 153.8

Residential: 44.8
(349 TBtu)

B Wood pellets: 7.6

Mote: Biomass rescurces are shown on the left and their allocations are shown on the right. The size of the flow is representative of
the amount of biormass allocated to that end use. For this figure, contributions from landfill gas are represented as tons of biomass
equivalent by applying a conversion factor of 0.2665 |b/scf.
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1

Currently Near-term

Current and Potential, Base Case

Billions of Dry Tons per year

Long-term
potential

used

X

potential

1.6
1.4
1.2
1.0 M Currently used
0.8
0.6

0.4

Currently used resources in 2015 (million dry tons)

Forestry/wood 171
Corn grain 139
Municipal Solid Waste 30
Other 25
Total 365

U2 0.365 i 0.365 [ 0.365 [ 0.365 § 0.365 | 0.365 l 0.365
0.0

2017 2020 2022 2025 2030 2035 2040

OAK RIDGE

National Laboratory
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Current and Potential, Base Case at $60/dt

Billions of Dry Tons per year

l : 6 Waste Resources 2017 2040 Waste Resources 2017 2040
(million dry tons) (million dry tons)
1.4 C&D waste 22.8 22.8 Secondary mill residue 4.1 4.1
g T Plastics 19.9 19.9 Sugarcane bagasse 3.6 3.8
(D =] Paper and paperboard 16.1 16.1 Yard trimmings 3.3 3.3
4CT‘D % 1 . 2 Hog manure 10.2 10.9 Noncitrus residues 2.5 2.7
= = Fats, oils, and greases 10.0 10.0 Other 2.6 2.6
3 8 [ Wastes Textiles 8.2 8.2 Cotton gin trash 1.7 2.1
1.0 [ | Currenﬂy used Milk cow manure 7.9 7.5 Tree nut residues 1.5 1.6
MSW wood 6.3 6.3 Citrus residues 1.5 1.6
Rice straw 4.9 5.6 Rice hulls 1.4 1.6
0.8 Cotton residue 3.7 4.9 Sugarcane trash 1.0 1.0
. Rubber and leather 4.4 4.4 Primary mill residue 0.5 0.5
g © Total 138 142
2E 06
5 2
== 0.135 i 0.139
>
=R=ER RS 0.365 1 0.365 1 0.365 §0.365 1 0.365 §0.365 §0.365
'L,
S S
O 0.0

2017 2020 2022 2025 2030 2035 2040

S77% U.S. DEPARTMENT OF

@/ENERGY

Energy Efficiency &
Renewable Energy

National Laboratory

S_QOAK RIDGE
3

1




Current and Potential, Base Case at $60/dt

Billions of Dl’y Tons per year Forestland Resources 2017 2040
1.6 (million dry tons)
Whole trees, hardwood 39.0 24.9
1.4 Whole trees, softwood 28.1 334
% © Other forest residue 12.2 13.0
EE 1 2 m Forestland resources Residues, hardwood 6.9 8.0
§ 8 B Wastes Res!dues, so_ftwood 6.8 10.0
10 M Currently used Residues, mlxec_iwood 4.2 2.7
Whole trees, mixedwood 2.8 2.4
Other forest thinnings 2.6 2.6
0.8 Total 103 97
3=
‘%‘ I3 UiE 0.109 [ 0.101
o O
Z 04
>
co 0.2 0.365 [ 0.365 0.365 J 0.365
= 0
3 00

2017 2020 2022 2025 2030 2035 2040
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Current and Potential, Base Case at $60/dt

Billions of Dry Tons per year

1.6
o 14
o M Agricultural Residues
& @ 1.2 M Forestland resources
§ S W Wastes

1.0 [ Currently used

0.8
3
& £ 06
38
Z 0.4
P
o 0.2
o o
= &
3~ 00

2017 2020 2022 2025 2030
Q0K RIDGE

15

Agricultural Residues 2017 2040
(million dry tons)
Corn stover 89.4 153.9
Wheat straw 13.0 20.9
Sorghum stubble 0.7 1.1
Barley straw 0.4 0.6
Oats straw <0.1 <0.1
Total 104 176

2035 2040
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1

Long-term

Currently Near-term

Current and Potential, Base Case at $60/dt

Billions of Dry Tons per year

used

X

potential

potential

1.6

1.4

1.2

1.0

0.8

0.6

0.4

0.2

0.0
2017

OAK RIDGE

National Laboratory

2020

™ Energy Crops
M Agricultural Residues
W Forestland resources
l Wastes
M Currently used

Scenarios
to Volume 2
0.365 [} 0.365 [l 0.365
2022 2025 2030

2035

2040

Energy crops 2017 2040
(million dry tons)
Switchgrass 160.5
Miscanthus 160.0
Poplar 44.9
Willow 25.1
Biomass sorghum 19.3
Eucalyptus 0.9
Energy cane 0.3
Pine 0.1
Total 411
TIENERGY | rorovanio oy




Current and Potential, High-yield at $60/dt

Billions of Dry Tons per year

1.6 Energy crops, High yield 2017 2040
(million dry tons)
Miscanthus - 369.6
E — 1.4 L] Energy . Switchgrass - 188.7
o M Agricultural Residues Poplar . 74.5
& @ 1.2 M Forestland resources Willow : 65.1
58 W Wastes oy o T
1.0 [ Currently used Eucalyptus . 2.1
Pine - 0.2
08 Total - 736
€3 0.135 l 0.152
LE 06
é @ 0.109 @ 0.101
(@)
2> a 04 0.140 J§ 0.140
> Scenario to
e 0.2
@ § Volume 2
5 S 0.365 @ 0.365 @ 0.365
O 0.0
2017 2020 2022 2025 2030 2035 2040
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Supplies increase with price; energy crops ©

INcrease with time

- Energy crops

M Agricultural residue
" Forestry

M Waste

$80

N~
S $40
AN

$0
$80

|\

S $40
(q\

$46.12

$0
$80

o
& $40
N

$0
$80

o 540

$0

204

0 200 400 600 800 1000

Million dry tons
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1

Supplies vary spatially and temporally

Forestry Wastes Agicuturs

Near-term potential (2017)

11111 1200

|||||

X

OAK RIDGE

National Laboratory

Dry tons/year

Less than 10 dt/SgMile
10-100 dt/SqMile
100-500 dt/SqMile
500-1000 dt/SqMile
B Greater than 1,000 dvSgMile

Long-term potential (2040, base case

Wasies Agriiture oy

2% U.S. DEPARTMENT OF

Energy Efficiency &

EN ERGY Renewable Energy

& A
ones®

BIOENERGY TECHNOLOGIES OFFICE




2

Feedstocks to the Delivered Analysis

All Potential Feedstocks”

/ =
Miscanthus

Switchgrass

Corn stover
Poplar

Willow

Whole trees
Biomass sorghum
CD waste

Forest residues
MSW wood

Yard trimmings
Eucalyptus

Pine

Paper and paperboard
Other forest residue
Hogs manure, 1000+ head
Textiles

Milk cow manure, 500+ head
Rice straw

Energy cane

Cotton residue
Rubber and leather
Secondary mill residue
Sugarcane bagasse
Noncitrus residues
Other

Other forest thinnings
Cotton gin trash

Tree nut residues
Citrus residues

Rice hulls

Sorghum stubble
Sugarcane trash
Primary mill residue
Barley straw

National Laboratory

%OAK RIDGE
0

\ Oats straw

Wheat straw §
Plastics §

*Potentially available at up to $60/dry ton

Feedstocks in Delivered Scenario Analysis

Miscanthus
Switchgrass
Corn stover
Poplar
Willow
Whole trees
Biomass sorghum

i CD "_‘:jaSte 2022, base case
orest residues

[
MSW wood 2040, b?.SG (?ase
Yard trimmings - 2940’ high yield
Eucalyptus
0 200,000,000 400,000,000
Dry tons per year
100,000,000 200,000,000 300,000,000 400,000,000

Dry tons per year
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Delivered Scenario Analysis

Near term
$120

$100

$80

. Roadside

Cost ($/ton)
B
(o)}
o

$40
$20 ;'.. :

$0
0 200 400 600 800 1000

Delivered quantity (million tons/year)

Energy Efficiency &
Renewable Energy

3 R U.S. DEPARTMENT OF

National Laboratory

%OAK RIDGE
1

2




Delivered Scenario Analysis

Near term
$120 Delivered
(marginal)
$100 :
Delivered
average)
. 6
c
S .
B $60 - . Roadside
1S '
o e
O $40
$20 ;
$0
0 200 400 600 800 1000

Delivered quantity (million tons/year)

Energy Efficiency &
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Delivered Scenario Analysis

Near term Long term, base
$120 Delivered
(marginal)
$100

Delivered
(average)

$80

» Roadside - Roadside

Cost ($/ton)
B
(o)}
o

$4O ............................
$20
$0
0 200 400 600 800 1000
Delivered quantity (million tons/year)
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Delivered Scenario Analysis

Near term Long term, base Long term, high yield
$120 Delivered Delivered
(marginal) (marginal)
$100 Delivered
Delivered (avgrage)

$80

Roadside

Cost ($/ton)
B
(o)}
o

0 200 400 600 800 1000
Delivered quantity (million tons/year)

Energy Efficiency &
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Delivered Scenario Analysis

Near term Long term, base Long term, high yield
$120 Delivered Delivered
(marginal) (marginal)
$100 Delivered

Delivered
(averags

(av_erage)

$80

» Roadside - Roadside

Cost ($/ton)
B
(o)}
o

$4O ..oonooo....ooooooooo..o' ......... ....ﬁééaSIde
$20 o2+
$0
0 200 400 600 800 1000
Delivered quantity (million tons/year)
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Delivered Scenario Analysis

Near term Long term, base Long term, high yield
$120 Delivered Delivered Delivered
(marginal) (marginal) (marginal)
$100 Delivered
Delivered (average
—_— Delivered
$80 J— (average)

Roadside

Cost ($/ton)
B
(o)}
o

$4O ...... 0.00.oooo..ooooo.o....... .o-o'.... .....R.(.).a..dSIde
$20 s g%’
$0
0 200 400 600 800 1000
Delivered quantity (million tons/year)
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Delivered Scenario Analysis

Near term Long term, base Long term, high yield
$120
Delivered
o0 Delivered (average)
(average) R -~ Delivered
$80 - —————c = —m—— (average)
E "—‘— _ Q— --------------
8 ’/ Py o = =
B /
%/ $60 ',', 2
O
© $40 r
$20
$0
0 200 400 600 800 1000

Delivered quantity (million tons/year)
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At the Roadside: Forest Resources

Contributors
Bryce Stokes, Ph.D.
(Allegheny Science & Technology)

Timothy G. Rials, Ph.D.

At the

Roadside: (University of Tennessee)

Forest Resources

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

Resources from
Timberlands
|
I |

Softwood <9” DBH,
HW <11” DBH,

_—

Logging residues are
limbs, tops, cull trees
and components

Biomass
Pulpwood and

Logging
By Residues

Roundwood

Energy Efficiency &
Renewable Energy
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National Laboratory
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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.

Energy Efficiency &
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ForSEAM scenarios

Table 3.6 | Description of Wood Energy, Housing, and Plantation Investment Scenarios

New plantation
management intensity
in the Southd

Growth in housing Growth in wood biomass

Scenario?
starts® demand for energyc

(M |_) Moderate housing-low Returns to long-term Based on current FIA pine

Increases by 26% by 2040

wood energy (baseline) average by 2025 plantation growth rate
(HL) Hehromrsioness et bmie sty esmzong S oA
(MM) [ oo S ose ™ emsoysonnyaon e e
(H M) High housing-moderate Adds 10% to baseline in Increases by 86% by 2040 Based on current FIA pine

wood energy 2025 and beyond plantation growth rate

Moderate housing-high

(M H) wood energy (and hlgh Returns to |D|"|g-t9rm

Increases by 150% by 2040 Increases by 50% over current

plantation growth) average by 2025 FIA growth rate by 2040
High housing-high L
. Adds 10% to baseline in o Increases by 50% over current
(H H) wood energy (and high 2025 and beyond Increases by 150% by 2040 FIA growth rate by 2040

plantation growth)

< @ U.S. DEPARTMENT OF

©JENERGY
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ForSEAM wood energy demand scenarios

160

140

120

100

80

60

Million dry short tons

40

20

2010 2015 2020 2025 2030 2035 2040

@® Low wood energy demand @ Moderate wood energy demand @ High wood energy demand

Energy Efficiency &
Renewable Energy
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ForSEAM Results

ML (medium housing, low

energy demand) baseline
80

70

5
@
o
<
g7
o
o
T
=
2
o
=

10

0

0 20 40 60 80 100 120 140
Million dt
® 2015 ® 2020 ® 2025 2030 ® 2035 ® 2040

OAK RIDGE
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ForSEAM Results

HH (high housing, high
energy demand)

80

Marginal cost ($ per dt)

0 10 20 30 40 50 60 70 80 90

Million dt
® 2015 @ 2020 ® 2025 2030 ® 2035 @ 2040

OAK RIDGE
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ForSEAM Results

Table 2.27 | Summary of Baseline and High Forest Resources by Cost, Year, and Feedstock Type

Feedstock 2017 2022 2030 2040 2017 2022 2030 2040 2017 2022 2030 2040
Million dry tons

Baseline_ML? (Baseline scenario)®
Logging residues 179 19.4 214 20.8 17.9 19.4 214 20.7 17.9 19.4 214 20.8

Whole-tree
biomass

Total: Baseline 21.0 205 21,7 208 878 93.1 81.1 815 T16.0 16.0 M6.0 16.0
HH¢ (High-yield scenario)
Logging residues  18.0 19.3 207 19.9 18.0 19.3 207 19.8 18.0 19.3 20.7 19.9

3 1.0 0.3 0.0 69.9 737 508 807 981 966 946 952

'.’fhole-tree 27 0.7 Q. 0.0 61.3 637 51.0 40,7 650 637 623 63
biomass
Total: High

. 206 20.0 20.8 19.9 79.3 83.0 n7 60.6 83.0 830 830 83.0
scenario

sThe baseline is “moderate low™: Moderate growth in housing starts, plantation intensity, paper, and foreign demand and low
growth in biomass for energy.

®Baseline_ML is comparable to the base-case scenario in chapter 4.

cThe HH scenario is “high high" scenaric: high arowth in housing starts and planation intensity, moderate growth in paper and
foreign dermand, and high growth in biomass for energy. HH does not produce the most biomass because there was no conversion
of natural stands to plantations in the model. HH is comparable to the high-vield scenario for agriculture at 2% in chapter 4.
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Base-case scenario: $60 offered price, forestry
resources, year 2040

2040 Potential Forestry Biomass, up to $60/dt.
Forestry: Moderate housing, low energy demand (base). Waste: None.

oM 10M

Year Price
2040 $60/dt

Forestry Scenario
Moderate housing, low
energy demand (base)

Waste Scenario

None

Feedstocks
All

Please cite as: U.S. Department of Energy. 2016. 2016 Billion-Ton Report: Advancing Domestic Resources for a Thriving Bioeconomy, Volume 1: Economic Availability of Feedstocks. M. H. Langholtz, B. J. Stokes, and L. M. Eaton (Leads),

Forest trees

20M 30M 40M

Color by
Density (annual dt/sq mile)

Less than 10 dt/SgMile
10-100 dt/SgMile
100-500 dt/SgMile
500-1,000 dt/SgMile

800,000 dt over a 50 mile radius
circle=102 dt/sq mile

Forest residues

50M 60M 70M 80M 90M 100M 110M 120M 130M 140M

Density (annual dt/sq mile) of Potential Forestry Biomass.

ORNL/TM-2016/160. Oak Ridge National Laboratory, Oak Ridge, TN. 448p. doi: 10.2172/1271651.

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

Million dry tons, 2012, timberland

All US, HW and | South Softwood

Volume 17,956 2,128
Growth 486 145
Removals 231 88
Mortality 214 21
Growth minus (removals+mortality) 41 37

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

S_QOAK RIDGE respectively.
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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

National Laboratory
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Growing Stock Volume

U.S. timber land growing stock inventory, growth, re-
movals, and mortality, by region and species group,

1952-2012.
Volume Region

Year

category U.S. North  South West

All species Million cubic feet

Inventory 2012 972,395 267,803 306,623 397,968
2007 932,089 248,006 288,521 395,563
1997 835,669 214,246 256,359 365,063
1987 781,656 190,038 244,641 346,977
1977 733,056 163,008 223,373 346,675
1963 665,600 128,288 174,072 363,240
1953 615,884 103,748 148,470 363,666

Growth 2011 26,413 6,516 13,809 6,088
2006 26,744 6,576 13,272 6,896
1996 23,577 5420 10,712 7.445
1986 22,636 5,512 9,986 7.138
1976 21,237 5349 11,323 4 565
1962 16,705 4,424 8,093 4,188
1952 13,910 3,716 6,683 3,511

2% U.S. DEPARTMENT OF
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m, 5
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Other indications of abundant forestland
resources

40

South-wide Pulpwood Stumpage Prices
$15 quarterly averages, $ per ton Source:
WWW.WSj.cOm
$10 Oct 9", 2018
ﬁ_‘a&.‘q:._;
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0
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“Seasonally adjusted annual rate adjusted for inflation, 2018 price for second quarter
Sources: FactSet (lumber price); Commerce Department via St. Louis Fed (housing starts); U.S. Agriculture Department
(volume); Daowei Zhang, Auburn University School of Forestry & Wildlife Sciences, 2018 prices TimberMart-South
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Indications of abundant forestland resources

= THE WALL STREET JOURNAL.

Thousands of Southerﬁers \Planted Trees for
Retirement. It Didn’t Work.

Too much pine and not enough saw mills spell years of depressed prices for plantations

ne he planted on Mississippi farmland in the 1980s under a federal prog

ByRyan Dezember

October 9,2018

® 498 COMMENTS

00

STARKVILLE, Miss.—Over the past hundred years, the George family’s
farm has been sharecropped, grazed by cattle and planted with cotton.

By the late 1980s, Clayton George was growing soybeans and
line £a mal L

am. Southern pine logs now are in surplus.

www.wsj.com Oct 9th, 2018

www.wsj.com Oct 27, 2018
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Stressed Southern Timber Growers Get Hit Again

THE WALL STREET JOURNAL.

World US.  Politics Economy Business Tech Markets Opinion Life & Arts  Real Estate

Hurricane Michael leaves at least $1.6 billion in woodland losses across three states

Broken trees line aroad in Panama City, Fla, after Hurricane Michael. PHOTO: SCOTT
OLSON/GETTY IMAGES

By Jon Kamp and Ryan Dezember
Oct. 27,2018 700 am.ET

Owners of forest land along the Florida Panhandle and beyond are
grappling with at least $1.6 billion in timber losses after Hurricane
Michael snapped and mangled trees across the region, according to
state authorities.

® 26 COMMENTS
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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 Corn stover delivered price, stochastic
and stochastic: scenarios, difference from the base case:

Stochastic Supply Simulation (100 runs)

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

$400.00
e bonl T
i = { i '
$300.00 Scengaarslc;case g IIIIIIIII I}IIIIITIIIIIIIlIIII IIIII I“'II 1
75 Stochastic IIIIII III iIIII iII iiiiTI iII iiiill iII
3 e 1 1 | i
o $250.00 i
ug‘ $200.00
z
0.00
10.00 =2 T 8 £ 8 2 3
Feedstock Source Counties
0.00 Low Cost Low Mid Cost Upper Mid Cost High Cost
0.00
) ( 4( ) ( ) 10C 1C 120
Facility Unit Number
5, 21‘“% U.S. DEPARTMENT OF Energy Efficiency &
%g{}:}gl%%ggg ‘i‘ ENERGY | renewable Energy
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Key messages

| Resource | | Future biomass| |
assessments utilization
indicate IS a function
vast national of supply
sustainable and demand
potential: Interactions
>1 billion
tons/year

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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