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ORNL’Ss mission

Deliver scientific discoveries and technical breakthroughs
needed to realize solutions in energy and national security
and provide economic benefit fo the nation

Integrating and applying
23 core capabilities,
spanning the range

from basic to applied,
to deliver mission outcomes

https://www.ornl.qgov/
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ORNL vision: become the world’s premier
energy research institution Ensure US

energy
future

% ORNL in figures: %
{ Staff: 4,750, including scientists and W
engineers in 100 disciplines; Users and r
visiting scientists, annually: 3,200;

N Budget: $1.4 billion per year;

35 ¥ Location: In eastern Tennessee, near
Knoxville

Established: 1943 (Manhattan Project)
US patents issued since 2005: 665

Deliver
innovative
break-

Conduct throughs
world-
leading
research

https://www.ornl.qgov/

gOAK RIDGE
NauvnariZavliawr y



https://www.ornl.gov/

ORNL Center for Bioenergy Innovation Goail:
Accelerate domestication of novel plants and microbes to
enable high-impact advances across the bioenergy supply

Native perennial plants
Populus Panicum o Anaerobic thermophilic microbes
T Principles »
- Convergent design
- Complex phenotypes

- Rapid domestication

Goals _
Biomass yield r\l Productyield
Sustainability

Robustness

Improved microbes on
improved biomass

stress-resistant feedstocks Pseudomonas putida
https://cbi.ornl.qov/ Specialt.y fuels Lignin-derived chemicals
OAK R (n-butanol, isobutanol, T
%Naﬂtﬁl La{gﬁg ethyl butyrate, butyl acetate)
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U.S. DOE Commitment to Sustainability

BioEnergy Technology Office (BETO) Strategic Plan (https://www.energy.gov/eere/bioenergy)

Vision: A thriving and sustainable bioeconomy fueled by innovative technologies

Mission: Developing

dd trati y Social
an emonstrating Economic Sustainability
t ran SfO 'm at ive ) SCU Staln.alb"lb_tly_t + Social acceptability

. . « Commercial viability % : s
sustainable bioenergy s Ratinth o ivaaime ; :ﬁ:rij:'ou ol

1 * Net present value external trade
teCh no | OEI€esS fO.r a * Process efficiency + Rural development and
prosperous nation . Outguttof desired workforce training
products

Sustainability Goal:

Understand and promote the positive economic,
social, and environmental effects

and reduce the potential ENVIRONMENTAL
negative impacts of

bioenergy production activities. Environmental SUSGIREEIEE

N o » Climat
Effects and indicators are context- © ol a .
specific (Efroymson et al. 2013). :x\i’f;eurac::;myandquanmy

+ Biological diversity
» Land Use
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ORNL Role: Quantifying effects and trade-offs associated
with bioenergy options; communicating to enhance benefits

Greenhouse gas emissions Social well being

Social External

Productivity Soil quality acceptability trade
Bit_:)logigal Water quality ~ Resource Energy
diversity and quantity ~conservation security
Air quality Profitability
McBride et al. (2011) Dale et al. (2013)
Ecological Indicators Ecological Indicators
11:1277-1289 26:87-102.

Quantify effects by applying scientific approaches to site-specific conditions.
Communication is key: provide decision-relevant, credible information to help bioenergy systems
incorporate continual improvement (Dale et al. 2015)



Overview of Approach: working
with partners to identify improved
p ra Ctl ces Code for checks

« Reviewed
« Testedin East TN
v lowa landscape

. o
Adoption of D esign
practices depends Develop and e
on credibility with Evaluate Best entify

land owners & PraCt'Ces Indicators

managers & their
willingness to
change

/’/__—\

Quantify effects of
integrating cellulosic
bioenergy production

in commercial
production landscape
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Common ground?

What are greatest risks associated with use of wood for bioenergy?

None/w %g question

No respbnse

-

(blank)

onversion of natural forests
Biodiversity Igse
Removals exteed growth

Intensified SR

X non-natives
Nutrient/productivity loss
LUC/Loss of forest arez
Loss of gblic support
Increased GHGs /CC
Carbon loss

Unworkable requirements

Depends

Higher cost ) other mkts
0 2 4 6 8 10 12 14 16
Kline KL — tabulated from 01 May 2019 workshop participants; Athens GA. N =61 %
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Opportunities for common ground & collaboration

* Prerequisite conditions

» Common goals

» Local champions

e-aitiple levelSof~eammitted support, resources
¢ Potential topics

» Reference scenario — protgcol (guidelines)

» Causal analysis for LUC —/teasing out attribution based on
weight of evidence

,\ J'\. -
{ l-;—ﬂsmbswm“'“”" ntes del
mmmwwm o de vista (0 del punto
; devista de la organizacion que representa)? a
l B ?:-- e e ————— ' -
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Thank you!
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Recommendations: Manage landscapes for more sustainable
production, multiple services
* Identify populations at high-risk
- Address equity: targeted interventions
« Understand local causes of poverty

* |nvest In rural transformation and
value-added processing

« Diversify crops and sources of income
* Increase system efficiency
* Provide more reliable demand

«  Work with local champions & leaders,
government, and civil society to:

« Develop joint strategies
« Ensure consistent policies
« Measure progress

*  Apply adaptive management to achieve

common goals Kline KL et al. (2017) Reconciling biofuels and food security:
priorities for action. GCB-Bioenergy.
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USAID photo - Feed the Future annual report 2015



Recommendations:

 Measure actual effects:
* Management practices
e Rural economic growth
* Price volatility

* Which options support
improved management
practices and higher, more
stable, long-term incomes? =»
.. these will also improve
livelihoods, food security, and
soil conservation.

* Get out to the field, listen and
enjoy.

Ph.pt’-bs Ron Sayagq

Kline et al. (2017) Reconciling biofuels and food security:

priorities for action. GCB- Bloenergy \a __
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Fig. 1 Climate mitigation potential of 21 NCS in the United States.

. . Climate mitigati tential in 2025 (Tg CO 1
Joseph E. Fargione et al. Sci Adv imate mitigation potential in 2025 (Tg CO,e year™)
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Grassland restoration " I 100 USD Mg CO,e"

6-defense-biofuels-done-right

Legumes in pastures I - 50 USD Mg Coze-1

Improved rice | 10 USD Mg CO,e""

Wetlands
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Tidal wetland restoration " Other benefits
Peatland restoration " Air
Biodiversity
Avoided seagrass loss " g
Seagrass restoration " mem  Water
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