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US DOE assessment approach is similar to that of FAO

# Step in process

«  Keyaction

‘ 1. Define scope

* Describe purpose i S
« Document context 2. Prioritize

= Identify options to be indicators
compared \

¥ Crosscutting insights

g ' » Select based on criteria;

6. Identify good _ Stakeholder priorities
practices — Ability to inform decisions
& reflect costs & benefits
— Reliable, doable, timely

v" Stakeholder engagement

= Establish monitoring system

+ Evaluate & communicate
outcomes

* Implement & test strategies to

enhance goal achieverment

v Transparency

v Communication

v Monitoring 3. Establish targets

v Continual improvement

» Define reference case &
future scenarios
— Time frame
— Spatial extent
— Management practices
* Set indicator target values
needed to meet objectives J

5. Analyze trends &
tradeoffs

# Compare & rank scenarios
* Select preferred option
* Document & share results

4, Determine
indicator values

* Collect and validate:
—Empirical measures
—Surveys & expert opinion
—Simulations & projections
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Application to growing US industrial wood pellet trade

Wood Pellet Exports (MT)
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Wood based pellets are <3% of
wood products from SE US
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Stakeholders associated with different parts of
wood based pellet production in the SE US

Feedstock

production

Feedstock
logistics

>

Conversion
to pellets

>| Biofuel
logistics

Stakeholders concerned with parts of supply chain:

‘l Landowners
Loggers
Saw mills

kPqu mills

~

)

Truckers

/

N

Stakeholders with cumulative perspective:

Environmental NGOs
EU policy makers

Trains &
shipping
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Influences on SE US export wood pellet production

Environmental
setting

4 )

Prior land use:
| most forests previously
cleared for agriculture

\, J

Soils:
red clay or sandy

Temperate
climate:

hot, humid summers, &
cool winters

J

Rare historical photo of
4 A large trees in SE US

Disturbances:
insect outbreaks,
y droughts, fire,
ice storms, hurricanes,
& tornados

Davis (1996), Varner et al. (2005), Wear &
Greis, (2013), Parish et al. (2017)
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Influences on SE US export wood pellet production

Environmental Forest
setting conditions
4 N , \
Prior land use: Regeneration:
| most forests previously | [T Planted or natural via
cleared for agriculture seeds or sprouts
\ J
. J
| Ownership:
Soils: mostly private

red clay or sandy

4 N\
Temperate
climate:
hot, humid summers, &
cool winters

J
4 )

\. J

Disturbances:
insect outbreaks,
droughts, fire,
ice storms, hurricanes,
& tornados

Stand ages:
0-100 years

4 )

| none, harvest, thinning,

\ J

Management
practices:

controlled burns, & state
BMPs

Forest management decisions largely driven by
~ demand for higher price forest products than pellets

US Housing Starts
WWW.census.gov/starts
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Influences on SE US export wood pellet production

Environmental Forest JUERWAESROES  Market options for forest products
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Biomass stranded without markets (“unloved wood”)
 Eventually burns or decays
 Reduces incentives to keep private lands forested
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Considered 2 case study areas supplying wood to 2 major ports:
e Savannah: mostly intensively managed pine plantations
e Chesapeake (Norfolk): both pine & mixed hardwoods

Fuelsheds: Counties within
120 km (75 miles) of pellet
mills that supply ports

’ Chesapeake
Fuelshed

Each fuelshed area has an
area of ~12 million ha.

Analyses

1. Compared forest
conditions before & after
periods when pellets were
produced using the FIA

2. Examined National
Woodland Owner Survey &
conducted survey for these
fuelsheds
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Results from analysis of FIA data for two fuelsheds
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Among environmental indicators,
our focus now is on biological diversity

Greenhouse gas emissions

Productivity Soil quality

Biological

Water quality
diversity

and quantity
Air quality

Based on checklist of indicators identified by McBride et al. (2011)
12 Managed by UT-Battelle ¥OAK R]DG’E

for the U.S. Department of Energy National Laboratory



Example: Gopher tortoise (Gopherus polyphemus) [GT]

» Species of conservation
concern

* Keystone species

* 80% of their range overlaps
countries that source pellets

eeeeeee

(Source WWW. f\}\}s gov)

[ I Gopher Tortoise (GT) range
*  Export Pellet Mills
[ counties overlapping GT habitat within 120 km of pellet mills




Compared life-history characteristics of the gopher tortoise

Burrowing/ S Movement Reproduction Mortalit
nesting : /Basking i i

Predators
Understor Species
| Sandy soils vegetatlor)ll Open canopy d|5er3|ty | + Birds, mammals,
snakes, ants
Habitat Habitat Disease
disease (URTD)
To management practices for pellets
Vehicle
Wood biomass source accidents
Removal type _ — Feedstock
Midstory thinnings: 4 Hunting
hardwood trees and stem
wood of low quality
Harvesting Roundwood
. Harvest residues: Material
Timberland Thinning that becomes DWD Logging residues Wood Pellets
Clearing Standing dead trees (dry, but Other removals

undamaged wood)

Clearcuts: Entire stand of

trees




Benefits vs costs to GT of practices assomated W|th
pellets production (example) S BT

* Midstory thinning

— Better cover, burrowing sites, & conditions for
thermoregulation

— Improved conditions for movement
— Higher survival rates from disease
— Loss of herbaceous vegetation due to equipment traffic

(Source: www.srs.fs.usda.gov)

* Removing standing dead trees
— Improved conditions for movement
— Collapse or damage to burrows
— Loss of herbaceous vegetation due to equipment traffic

— Decreased clutch sizes and/or egg quality resulting from
low quality forage

— Increase in exposure to predators
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Considered categories for indicators of progress
toward socioeconomic sustainability

Social well being

Social External
acceptability trade
Resource Energy
conservation security

Profitability

Based on checklist of indicators identified by Dale et al. (2013)

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



As pellet production (by capacity) increased,
so did jobs & economic output

Savannah fuelshed Chesapeake fuelshed
350 350
—Capacity (10,000 tons) —~_
950 —Number of jobs 950
Output ($M)
150 /\ 150

50 \/ 50

1990 1997 2004 2011 2018 2003 2010 2017

Source: US Energy Information Agency (EIA) surveys of mills producing
densified biomass (https://www.eia.gov/biofuels/biomass/#table data)
& Josh et al. (2013) Table 4



https://www.eia.gov/biofuels/biomass/#table_data

Consideration of noncorporate forest land owners’
perspectives regarding wood-based energy

Survey of ~900 family forest land
owners in eastern US on biomass
for energy:

* Concern for the environment is
paramount

* Potential impacts on existing
industries are a concern

« There was a willingness to
support use of biomass for
energy as long as

1. Land health is not
compromised

2. The price is right

Hodges et al. (2016) based on data from the Forest Service
National Woodland Owner Survey (Butler et al. 2016)
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Recent mail survey reveals diverse reasons that
landowners keep their land in forest in two fuelsheds

Nurpober of responses
40
30
‘ I||||‘
) | T T
Very Important Moderately ~ Of little Not Not
important POt o ' tant applicable

® To enjoy beauty or scenery

m To protect nature for biological
diversity or wildlife habitat
® For landmvestrmert

W For privacy

4 pass land on to my children or

other heirs

Qr timber products**

50
40
30
2
10

0

(e}

Hodges et al. (in review)

Very  Important Moderately Of little Not Not
important important importance important applicable

m For hunting or other recreational
use™
m For tax benefits

= For firewood
m For woody biomass for energy other
than firewood

m For NTFP

® | have no other higher valued option
for the land



Largely neutral forest landowners’ responses regarding

awareness of woody biomass for energy

Number of responses

60

50

40

30

2

o

1

o

o

Hodges et al. (in review)

Strongly agree Somewnhat agree

Neutral Somewnhat disagree Strongly disagree

® | would be proud to supply wood that could serve as a long-term, renewable energy

source
m Woody biomass-based energy is a viable alternative to fossil fuels

m The use of forest biomass for energy is limited to woody materials that lack other

markets
® The value of my forest is higher than it otherwise would have been because of the

growing demand for wood pellets
m \Woody biomass-based energy has more environmental costs than benefits



Diverse landowners’ perspectives regarding potential
effects of bioenergy production

Hodges et al. (in review)

Largest increase expected for

* Income for forest owners

« Jobs

* Regional economic growth

» Forest productivity

» Use of best management
practices (BMPSs)

Air quality

Conservation of habitats that support rare species
Water quality

Injuries related to forest harvesting
Potential for wildfire

Tree diseases

Forest insect outbreaks

Family members retained in the region
Fossil fuel use

Global warming

Access to nutritious food

Percent of responses
20 40 60 80 100

o

M lLarge increase MW Someincrease m Noeffect ™ Some decrease M Large decrease



Diverse landowners’ perspectives regarding potential
effects of bioenergy production

Hodges et al. (in review)

Income for forest owners

Jobs

Regional economic growth

Forest productivity

Area of forests in plantations

Use of Best Management Practices
US energy security

Area of naturally regenerated forests
Abundance of game animals

Soil erosion

Air quality

Conservation of habitats that support rare species
Water quality

Injuries related to forest harvesting

Factors related to climate change
are largely neutral:

* Fossil fuel use
» Global warming

Access to nutritious food

Percent of responses
20 40 60 80 100

o

W largeincrease  mMSomeincrease M No effect ® Some decrease  m Large decrease



Diverse landowners’ perspectives regarding potential
effects of bioenergy production

Hodges et al. (in review)

Income for forest owners

Jobs

Regional economic growth

Forest productivity

Area of forests in plantations

Use of Best Management Practices
US energy security

Area of naturally regenerated forests
Abundance of game animals

Soil erosion

Air quality

Conservation of habitats that support rare species
Water quality

Injuries related to forest harvesting
Potential for wildfire

Tree diseases

Forest insect outbreaks

Family members retained in the region

Fossil fuel use
Global warmina

Access to nutritious

food is neutral Percent of responses
20 40 60 80 100

o

Wl argeincrease  mSomeincrease mNoeffect ®m Some decrease  m Large decrease



Diverse views on effects of markets & policy on
willingness to sell biomass for energy

Woody biomass price as high as pulpwood I
Technical assistance for HWB in a manner that improves stand. .. [

Assurance of reduced fire and disease risk to the owner’s forest NI

Assurance of a long-term market for wond -+ Jy I
Top items s
As¢ e /... I
Evide V- Pre‘(();hﬂ- al ass'\S’[aﬂCg_‘Se a5€ risK .
eduction of fire & = il increase our... I m—
Assuranc 7. .oicats Inowner’s region will not be over-harvested NN
A landowner cooperative including neighbors that negotiates. . . NI
Other neighbors harvesting biomass NN
Certification of forestland is not required _ I I

Percent of responses

0 100

m Very Unlikely m Somewhat Unlikely ® Neutral m Somewhat likely = Very Likely

(HWB = harvesting woody biomass) Hodges et al. (in review)



Pellet production allows forest owners to conduct

forest management (e.g., thinning) that reduces
risks of fire & |nsect outbreaks
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Benefits of producing wood pellets in the SE US

% 3
3
CECT Al

Provide rural jobs = PRl |
Mitigate climate change S bo
e By replacing coal ' B ESE

e By enhancing forest sequestration in
forests with improved management

Reduce inefficiencies
Improve forest habitat

Retain forests

e As demand for wood increases, net
forest area typically expands

Decrease risks of
e |nsect outbreaks & disease
e Destructive wildfire

Cowie et al. (2013) IEA Bioenergy

Dale + 34 authors (2017) GCB Bioenergy
Dale et al (2017) Forest Ecol & Mgt
Forest2Market (2017) v
Miner et al. (2014) Journal of Forestry #’051{ RIDGE
Parish et al. (2018) Ecology & Society - Natiomal Laborwiory
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