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DOE-EERE’s Earth Day Webinar

« Earth Day celebrates its 50" year

 Webinar hosted by BioComms in collaboration with the
U.S. Department of Energy’s (DOE’s) Office of Energy
Efficiency and Renewable Energy (EERE)
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DOE Women Leading Sustainable Energy Collaborations

Dr. Valerie Reed Valri Lightner Alison Hewett

Deputy Director, Bioenergy Deputy Director, Advanced Senior Research Analyst, Water

Technologies Office (BETO) Manufacturing Office (AMO) Power Technologies Office
(WPTO)
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Dr. Valerie Reed
Deputy Director, Bioenergy Technologies Office (BETO)
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Dr. Valerie Reed, Deputy Director, BETO

JoanSarisky
Science Teacher
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BETO and the Bioeconomy

Round Wood and Woody Energy Crops — - oxs e Revenue and
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Biomass Research & Development (BR&D) Board

Membershi ‘
Development Act of 2000 [ P
established the Interagency Biomass
R&D Board, the Technical Advisory

Committee, and the Biomass R&D
Initiative (BRDi)

« The BR&D Board facilitates
coordination among federal
government agencies that affect the
research, development, and
deployment (RD&D) of biofuels and
bioproducts

e Along with Co-Chairing the Board
with the U.S. Department of
Agriculture, DOE’s role is
fundamental through applied RD&D
to reduce cost and risk of investment
in the bioeconomy
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BETO’s Critical Program Areas

Pe— ! — —_—

Distribution & End Use

Feedstock Supply & Logistics Conversion @ Advanced Development

Works to reduce the cost, improve Develops technologies to convert and Optimization

the quality, and increase the volume non-food feedstocks into biofuels, Aims to reduce technology

of sustainable feedstocks available bioproducts, and biopower. uncertainty in bioenergy by

for delivery to a conversion process. Conducts feedstock blend testing, intigra;cing individual

: : il technologies into a
separations, materials compatibility y

?dvanced_ Alga|. Sys:ems @ cvaluations, and techno-economic system/process and provides
’ ocuses.o.n |mprovmg.t e analyses to focus research on highest vital knowledge fed back to

productivity of algal biomass and impacts research programs.

enhancing the efficiency of
cultivation and harvesting.

Sustainability and Strategic Analysis

Supports program decision-making and develops science-based
’ strategies to understand and enhance the economic and
environmental benefits of advanced bioenergy.
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for additional information and to subscribe
to the BETO newsletter:

energy.gov/eere/bioenergy



https://www.energy.gov/eere/bioenergy

Valri Lightner
Deputy Director, Advanced Manufacturing Office (AMO)
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Valri nghtner career Path Advanced Manufacturing Office

4 lLleverage a range of
0 experience in a
V leadership role
E ;
' R Broaden experience to
include multiple
N technical areas
M
E Manage a
A N technology-specific
T project portfolio
e ’" E g Work at a
‘ é R manufacturing
: gy L E facility for a
o o S Y E hands-on foundation

2
s
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Why Advanced Manufacturing?

AMO works to increase energy and material efficiency in
manufacturing to drive energy productivity and economic growth.

Uses roughly 25% of the Additive Manufacturing
nation’s primary energy

|
Represents nearly 80% of energy _@_
use in energy-intensive sectors @ A

Generates 11% of the U.S. GDP g£Je)
and 13 million jobs

Chemical Manufacturing R&D
Circular Economy

Combined Heat and Power
Critical Materials

Dynamic Catalyst Science
Energy Storage

Industrial Decarbonization

Materials for Harsh Service
Conditions

DZ—ICHO>TICZ>Z

Incurs $200 billion
in energy costs annually
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Water Security

U.S. DEPARTMENT OF ENERGY OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY 12



Future of Manufacturing: AMO Legacy

1969

N

(@)

Industry 1.0 Industry 2.0 Industry 3.0

Mechanization, Mass production, Automation, INDUSTRY
steam power electricity, internal computers, 4.0
combustion engine electronics

r>—X-1NCOZ—
NZ20——Cro<<m:>xo

THE AMO ROLE FUTURE CHARACTERISTICS

Support innovation for the Data Driven ¢ Artificial Intelligence-Informed
productivity, competitiveness,
energy efficiency, and security of
U.S. manufacturing Circular Economy ¢ Additive Manufacturing

and its workforce
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Distributed Manufacturing ¢ Internet of Things




for additional information and to subscribe
to the AMO newsletter:



https://energy.gov/eere/amo/advanced-manufacturing-office

Alison Hewett
Senior Research Analyst, Water Power Technologies Office (WPTO)
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About Alison Hewett
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Society for Conservation Biology

Aggie Green Fund

BCS

Arington Initiative to

WWF /%5

RESEARCH
GROUP
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About the Water Power Technologies Office (WPTO)

WPTO enables research, development, and testing of emerging
technologies to advance marine energy and next-generation hydropower
and pumped storage systems for a flexible, reliable grid.

WPTO invests in early
stage research to
accelerate development
of innovative water

WPTO supports efforts
to validate performance
and grid reliability for
new technologies,
develop and increase
accessibility to
necessary testing
infrastructure, and
evaluate systems level
opportunities and risks.

power technologies,

while ensuring that
long term sustainability

and environmental
issues are addressed.
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ANNUAL
REPORT

AN OVERVIEW
OF OCEAN ENERGY
ACTIVITIES IN

2019

WPTO aggregates,
analyzes, and
disseminates relevant,
objective, and technical
information on water
power technologies and
related issues to
stakeholders and
decision makers.



Many Different Opportunities in Water Power

Hydropower

Upgrades for Existing Non-Powered Dams New Low-Impact Pumped Storage
Hydropower and Conduits Projects

Marine and Hydrokinetics (MHK)

River Current Ocean Currents
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Key WPTO Initiative: HydroWIRES

 Hydropower and Water Innovation for a Resilient Electricity System
(HydroWIRES) aims to understand, enable, and improve hydropower and
PSH’s contributions to grid reliability, resilience, and integration in a
rapidly evolving electricity system.

Value under Evolving System Conditions Capabilities and Constraints

Understand the needs of the rapidly evolving grid Investigate the full range of hydropower's

and how they create opportunities for hydropower capabilities to provide grid services, as well

and PSH. as the machine, hydrologic, and institutional
constraints to fully utilizing those
capabilities.

Y

Operations and Planning
Optimize hydropower operations and planning—alongside other resources—to
best utilize hydropower's capabilities to provide grid services.

Technology Innovation
Invest in innovative technologies that improve hydropower capabilities to provide
grid services.

| / —s A 7
nl"’d@WIR ArgQQQEQ m)‘ldoho National Laboratory L’E[N\WRUEU.L l({)ﬁ)KGE Pacific Nomj

U.S. DEPARTMENT OF ENERGY . NaTow NATIONAL LABORATORY

National Laboratory
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Key WPTO Initiative: Powering the Blue Economy

* Potential market opportunities
where marine energy may

hold a unique value O roveratsea e e
proposition to meet the energy e S = 6
needs of the blue economy. ocean | Ungemate Desainaion | Diater
Charging Resiliency
 These markets can be broadly " S —
u . —] solated

organized into two themes: Py E e
— Providing power at sea to

support offshore industries, S"*L'«'—

science, and security activities binioe

— Meeting the energy and water
needs of coastal and rural
island stakeholders in support
of resilient coastal
communities
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Thank you -

for additional information subscribe to the WPTO newsletter:

Subscribe to The Water
Wire

The Water Power Technologies Office e-newsletter
brings funding opportunities, events, publications, ﬂ
and activities directly to your inbox.

Visit our website for more information:

e enhergy.gov/eere/water/water-power-
technologies-office

e enhergy.gov/eere/water/water-wire
Email questions to:
« Alison.Hewett@ee.doe.gov



https://www.energy.gov/eere/water/water-power-technologies-office
https://www.energy.gov/eere/water/water-wire
mailto:Alison.Hewett@ee.doe.gov

Collaborations
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Dr. Valerie Reed, BETO
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The Plastics Problem

B BBC News

Plastic pollution: 'Hidden' chemicals build up in seabirds

Flastic pollution can build up in the bodies of seabirds, adding to the threats
they face in the wild, according to a new study. Researchers fed plastic
pellets to ...

1 week ago

E:l Mother Jones

Today's Special: Grilled Salmon Laced With Plastic

Nearly 50 years ago, scientists studying the North Atlantic Ocean started
noticing that tiny fragments of plastic were turning up in their plankton ...
Sep 12, 2019

ma NPR

I

Plastics: What's Recyclable, What Becomes Trash — And
Why
Every year, the average American goes through more than 250 pounds of

plastic waste, and much of that comes from packaging. So what do ...
Aug 21, 2019

(S

U.S. DEPARTMENT OF ENERGY OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY



Challenges and Opportunities for Polymer Upcycling

e Current recycling strategies are not cost-effective for many common plastics, providing little
incentive for collection and remanufacture

In-use stocks Discarded
2500 primary 4900

Y

gd

* There are technical challenges that, if solved, _ |
cou Id: Prlmar)é:%gduchon

4800 - . e

- Provide more energy efficient and cost-
effective pathways to use recycled plastics

- Promote higher recycling rates by
increasing the value of recycled plastics

11 s

1 700
[
l =

7> Incinerated
500 100 800

100

- Polymer upcycling: N
- Energy-efficient processes for Recycled
converting plastics to high-value s e <
products ey i . )
* Represents an opportunity to address '
the Plastics Innovation Cha"enge Source: Geyer et al. Science Advances 2017

The Plastics Innovation Challenge:

* To make domestic processing of plastic waste economically attractive and energy
efficient, presenting an opportunity to keep valuable carbon as a secondary feedstock.

« Basic and applied research is required to design new approaches for upcycling
discarded plastic.
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Plastics Innovation Challenge (PIC)

In November 2019, DOE launched the Plastics Innovation Challenge (PIC) to
dramatically reduce plastic waste and position the United States as a leader in
advanced plastic recycling technologies.

* PIC goals are for the United States to reach the following by 2030:

Collection: Develop novel collection technologies

Deconstruction: Develop biological and chemical methods for
deconstructing plastic waste into useful chemical streams

Upcycling: Develop technologies to upcycle waste chemical streams
into higher-value products

Design for recyclability: Develop new plastics that are recyclable-by-
design and can be scaled for domestic manufacturability

Commercialization: Support a domestic plastics upcycling supply chain
for U.S. companies to scale and deploy new technologies

AMO, BETO, and WPTO will use a variety of
funding opportunities, partnerships, and
other programs to achieve PIC goals.
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Plastics Innovation Challenge Alignment with BETO, AMO, WPTO

Marine Debris

Much of the world's unmanaged plastic
waste ends up fouling global waters

Deconstruction Upcycle & Redesign
Plastic § .
Waste { | - 1\'\9"“3| Catalysijg Products
- :2
ectrocatalyg, Biological
< $ 1 If Funneling
S )
= LA~ ol
1 ) Infinitely
5 Recyclable
Catalytic Polymers
= 0 - Funneling
Biocatalysis
> - v
Photocatalysis
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Valri Lightner, AMO
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Energy Storage Grand Challenge

G U.S. global leadership in energy storage utilization and exports with a

2 secure domestic manufacturing supply chain independent of foreign

L sources of critical materials.

8 Accelerate scale-up Improve critical

E of emerging materials
manufacturing supply chain

m processes resilience

O

C

)

S

Address technical barriers in
production and manufacturing

FIVE INTEGRATED TRACKS

TECHNOLOGY TECHNOLOGY POLICY AND DOMESTIC WORKFORCE
DEVELOPMENT TRANSITION VALUATION MANUFACTURINGAND  DEVELOPMENT

Office of Electricity  Office of Technology Office of Energy - SUPPLY CHAIN Office of Science
Transitions Efficiency and Office of Energy Efficiency

Renewable Energy and Renewable Energy
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Energy Storage Technologies and Supply Chains

Pursuing integrated research and technology development across the
manufacturing supply chain.

U.S. DEPARTMENT OF ENERGY  OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY

Raw Refined
materials materials

Recycling
Reuse

Disposal

Manufacturing process intensification T  Flow batteries
R Critical materials use and sourcing P E  Thermal energy storage
% Roll-to-roll manufacturing capabilities gl') IC-I: Lithium-based batteries
Membrane manufacturing processes E N @ Non-lithium-based solid-state
A New materials and manufacturing N O Dbatteries
R processes for harsh service T L Hydrogen generation and storage
E environments | O :
A A G Compressed air energy storage
S Water desalination and purification L | Pumped hydro
Combined heat and power systems E Synthetic fuels (e.g., synbiogas)

And others

30



On the Energy Storage Grand Challenge Horizon

Stakeholder Workshops

March 16: Virtual manufacturing specific

workshop

Additional workshops to be scheduled
throughout the remainder of 2020
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Upcoming Announcements
Request for Information
Energy Storage Grand Challenge Roadmap

Opportunities to Learn More
Visit: https://www.energy.sov/energy-

storage-grand-challenge/energy-storage-

grand-challenge

31
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Alison Hewett, WPTO
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WATER SECURITY
GRAND CHALLENGE

Abundance ugh In ati

Water Security Grand Challenge

Advance transformational technology and innovation through U.S. manufacturing

leadership to meet the global need for safe, secure, and affordable water.

By 2030:

1. Launch desalination technologies that deliver cost-competitive clean water.
2. Transform the energy sector’s produced water from a waste to a resource.

3. Achieve near-zero water impact for new thermoelectric power plants, and
significantly lower freshwater use intensity within the existing fleet.

Double resource recovery from municipal wastewater.

Develop small, modular energy-water systems for urban, rural, tribal, national
security, and disaster response settlngs

o s

Waves to Water Prize illions in pri coming soon

$1 million in prizes open

energy.gov/eere/water-security-grand-challenge Np}N l

National Alliance for Water In

U.S. DEPARTMENT OF ENERGY OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY

up to $2.5 million in prizes in progress

by-03713/2620



https://www.energy.gov/eere/water-security-grand-challenge

WATER SECURITY
GRAND CHALLENGE

Abundance Through Innovation

National Alliance for Water Innovation o

Project Goals - Execute an integrated, Distributed Desalination and Reuse
early-stage applied research program - il e revse

along four topic areas: I | ==
1. Integrated Data and Analysis el medulrestment e,

2. Modeling and Simulation gt My

3. Process Innovation and Intensification
4. Materials and Manufacturing

Modeling &
Simulation

Integrated Data &

o A Analysts Resilient, flexible
: Se|i€ft‘l’\;?ur :g;:val (g { Fmfrastructure
: H £ 3 " for,water"
- ‘brme roducts A
Technology Summary - Distributed Ol s " desalinationz=sy
—— & Intensification A e

Manufacturing

desalination and water use enabled by
A-PRIME water treatment technologies:

M :& 4 ;.l ) '- R - F s
¢ Autonomous, 3 /) 3;9 i { . “af‘,at:lg_efﬁcl‘e'n;onsi_fg‘re‘u_s_g' Y
AR e N iy _UWEEE 5.
* EreCISG, 90% of non-traditional water sources achieve pipe parity

 Resilient, Process-

. I_ntensifie:d ijN'
= ’ Announced: September 2019

atlonal Alliance for Water Innovation
 Modular and

Lead: Lawrence Berkeley National Laboratory

* Electrified DOE Funding (5 years): $100 Million
(pending appropriations)

Impact: 90% of non-traditional water National Alliance for Water Innovation (NAWI)

sources achieve pipe-parity Cost Share (5 years): $34 Million
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https://www.nawihub.org/

WATER SECURITY
GRAND CHALLENGE

Abundance Through Innovat

WPTO’s Waves to Water Prize o

* K %

R
« Purpose: To accelerate the allgilias
development of small, modular, W
wave-powered desalination |
systems

» Goal: Provide potable drinking
water in disaster relief scenarios
and remote coastal locations

* $2.5 million in total cash prizes

* Four stages from concept to
testing:

— CONCEPT winners announced
on November 14, 2019: 60
entries, 20 winners of $10K
each

— DESIGN stage closed March
13, 2020 winner
announcements coming soon!

Propose a Wave Powered System 90
Up to 20 Winners ($200,000 Cash Prize Pool) 9Ys

Develop Detailed Plan and Model 120

f Il D I GN 10-20 Winners ($800,000 Cash Prize Pool) ~ 93Y$
; 5 ;
N g ey < Demonstrate Working Principles  15(Q
£ -‘ ' [ R g : .' '. " i

Up to 10 Winners ($500,000 Cash Prize Pool) days

Test & Demonstrate in the Ocean 180

Grand Prize up to $500,000; and days
individual Metrics Prizes up to $500,000

Y DRINK
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https://americanmadechallenges.org/

WPTO’s Other Prizes and Competitions

POWERING Marine Energy Collegiate Competition (closed)

the BLUE ECONOMY * Collegiate teams submit a preliminary technical design and a business
plan to explore opportunities for marine energy

* $15K to each selected team

* 17 teams of over 70 students

Ocean Observing Prize (open)
OCEAN OBSERVING  °* Integrate marine renewable energy with

Marine Energy
jate

SR — ocean observation platforms S
o  $3 million in total cash prizes Lotgs
» DISCOVER stage: $10k to 10 winners, Observing System

$25k to 1 grand prize winner

* For next-generation pumped-storage hydropower development and
the encouragement of exploration for new use cases of PSH

« $550k combined cash prizes and voucher support

* 9 finalists, 4 grand prize winners STRARTHENT OF THE s

Fish Protection Prize (open)

. * New solutions, designs, and strategies to prevent
fish from swimming into water infrastructure

* $700k combined cash prizes and voucher
support for up to 10 finalists
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Questions

Email: eere_bioenergy@ee.doe.gov
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