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Growing Plants in Space: | 2-3 May 2022
Feeding People on Earth
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YNRGE Vertical Farming at NASA in the 1990's




Ul Dwarf wheat grown on ISS

(2002) using recovered

water in sub-irrigation
system
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Prime example of research wi
goal of

how imagination,
iInnovation in
space has HUGE
Impact on
growing plants on
Earth.

developing plant
lighting systems
to improved
safety, increase
efficiency, and
enhance
longevity.




Impact: Enabled the Emergence of Vertical
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é@'—\mGE Trends: New Technolpgy s Enabling
New Solutions
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Enabled by Genetics, Information Technology, and Artificial Intelligence



%‘ Developing Biological Solutions to Ensure
| Sustainable Food Supply on Earth and in Space.

Yearly Fertilizer Requirement for 1 Person
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'-R(SE SYNRGE Case Study:

Microbes in Space
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‘Development and Testing
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Case Study: Biological }
Processing Martian |

Regolith



Biological processing of regolith allow crops to
grow in Martian soil!

NORTH DAKOTA.
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Martian Regolith Martian Regolith Pottlng Mix
No Treatment Biological Treatment Fertilizer
Plants Die! Plants Grow! Plants Thrive

Advances Space Research, 2022 (accepted for publication)




R
SYNRGE C|PAC: Collaboration and Cooperation

¢ Nutrition Recipe
e Substrate

¢ Hydroponic
design

e Lighting Recipes
e HVAC for temp
and RH control

Organization @ Organization

Organization , £ ,
High Value Crop D Optimal
y Operations
* Sensors ~* Education Manual
* Automation " e Outreach
e Data Programs
Management o

 Center for Investigation and Production in Controlled Environment (CIPAC, Centro de Investigacion
y Produccion en Ambiente Controlado) will be the Center of Excellence for Controlled Environment
and Indoor Vertical Farming for Latin America.



VNRGE NASA: VEGGIE on International Space Station
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; Grand Farm: Empowering Community Food Security

SUNDAY, JANUARY 2,2022 « HOUSTONCHRONICLECOM -

SUSTAINABILITY

Food independence soon
may grow from NASA tech
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Eden Grow Systems CEO Bart Womack trims & plint I is growing with an seropanics system in Houston

Houston company developing system for any environment
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Demographic and social / Demographic / Population
Total population, by sex
(Thousands of persons, at mid-year)
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Population Growth Slows
and Peaks in 2058
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SINRGE Why am | here??: Two Graphs

Demographic and social / Demographic / Population
Structure of the total population by sex and age group
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https://statistics.cepal.org/portal/cepalstat/dashboard.html|?indicator id=1&area id=1&lang=en, access 4/30/2022



https://statistics.cepal.org/portal/cepalstat/dashboard.html?indicator_id=1&area_id=1&lang=en

' 9 CIPAC: Enabling Food Security for Latin America
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(N)CEADS

ABOUT | DOMAINS | PILOTPAOGRAM | RESOURCES | TEAM | CONTACT

The Controlled Environment Agriculture Design Standards (CEADS)
cultivate industry-vetted best practices into peer-reviewed standards
that enable CEA enterprises to become industry leaders by
optimizing their sustainability practices and performance.

The CEADS aim to provide a centralized repository of best practices for the design of new farm construction.
Based on thelr operation type, farmers and growers can find relevant standards, certifications, and regulations
per the Seven Domains as defined below.

The mein objective of CEADS I to establieh s practice towards more sustainable operetion. The Seven
Domagine are reingtated to set benchmarke and guidelinee of CEA enterprises as they improve the
performance of their opevations sligned with economic, environmental, and social dimensions.

Founder and Interim Director

FOUNDATION FOR
FOOD & AGRICULTURE —
RESEARCH —_—

Urban Food Systems

Our pioneering Urban Food Systems research helps scientists,

farmers and policymakers design equitable urban food systems that

promote wellness and urban resilience.
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HUMANITY

IN°DEEP SPACE ™

Humanity In Deep Space™ is an initiative
to explore and pursue a planetary ;
conversation surrounding the
constellation of issues and challenges
from science to food, health, design,
economics, governance, ethics, etc,, that
must be addressed as our species

DEEP SPACE EXPLORATION; ROBOTS FIRST THEN HUMANS?

THE MIND IN DEEP SPACE WEBINAR VIDEQ - WATCH NOW

ABOUT US/MISSION

With-humans havingnowemerged as a spacefaring

it's critical that we work to solve not only the
daunting science and technology challeriges but also
face the hard problems and full range of issues
impacting us as humans as we embrace deep space as
part of our living experience.
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Hydroponic System for Classroom Use

SyNRGE, LLC, Exploration Park, FL
www.synrge.com RGE
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