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New Facilities and Equipment

Two PS1000 growth chambers were relocated from our satellite laboratory at Vivo Cannabis in Napanee,
Ontario to our Guelph facility where they have joined their existing PS1000 kin.

We received 22 Intravision Aurora 4-channel multispectral LED arrays with individual control on white,
blue, far red and UV wavelengths. They have been deployed in a number of walk-in growth chambers
where they have taken over from the original T12 lighting systems.

GoodLeaf Farms donated 24 Philips Greenpower LED Production 2.1 modules (DR/B/FR 150) to our
program.

Two Flashforge Dreamer 3-D printers were added to our sensor development laboratory.

Four bigfoot series Biochambers (originally T5 tubes) were retrofitted with ballast-compatible LED tubes
(R/B/WW/CW/independent FR fixtures) to achieve various programable time-of-day light quality
treatments.

Two walk-in growth chambers were renovated and licenced for drug-type cannabis production research.

Accomplishment Summaries.

A team of HQP supported with senior staff have advanced to Phase 2 of the Canadian Space Agency and
Impact Canada Deep Space Food Challenge with their entry “Canada GOOSE (Growth Options for Outer
Space Environments)”. This National contest aims to find new ways to grow food in space and runs in
parallel with the NASA DSFC.

Graham Co-Chaired the Canadian arm of the Deep Space Food Challenge and served as an international
judge on NASA’s arm.

With support from Chivas Brothers Ltd and Aegis Aerospace, Inc. the CESRF sent barley seeds to ISS
where they were exposed to the harsh space environment for 338 days on the Materials International
Space Station Experiment (MISSE) platform. Somewhat surprisingly, seeds exposed to the full vacuum of
space were successfully germinated in the lab after their return. An additional seed package exposed to
the cushier internal space station environment were returned to their Scottish home where they will be
grown out and used to produce a single malt Scotch from the “Space-side” region.

UoG was the lead (Graham as PI) for the Canadian Space Agency’s Food Production Topical Team (FPTT).
The FPTT provided recommendations and guidance on how the CSA should advance Lunar plant
production while advancing CEA technology for terrestrial needs.

Secured a 5-yr research grant to advance CEA production of medicinal and high value crops

Received a grant to develop lunar food production concepts (with McGill & Canadensys)

Completed a lunar lander plant production concept design study (Lunar Exploration Agriculture
Feasibility (LEAF)) also with McGill and Canadensys.

Generated some urgently needed new knowledge for indoor cannabis production and published the
Handbook of Cannabis Production in Controlled Environments

Technology transfer:


https://www.intravisiongroup.com/
https://www.goodleaffarms.com/
https://www.biochambers.com/
https://www.chivasbrothers.com/
https://aegisaero.com/
https://www1.grc.nasa.gov/space/iss-research/misse/
https://www.mcgill.ca/
https://www.canadensys.com/

e Qurlaboratory has collaborated with local vertical farm industries to assist with substrate selection, waste
composting, LED deployment and selection of spectra for specific commodities.

e Genoptic Inc. has contracted the Grodzinski team at U of G along with Queens University (Kingston, ON
Canada) and supplied the team with their newest programmable LEDs to develop and validate a novel
Al-plant biofeedback system based.

e Continued to develop and advance patents of electrochemical water treatment technologies

Communication:

Tomatosphere™, a free science outreach program available throughout North America, is now in its 215t year, and
has engaged over 4 million students since its inception. The program is designed for students from kindergarten
to grade 12 and allows classes to investigate the effects of space on seed germination and ultimately contribute
to human space travel.

Numerous presentations to student groups on CEA and bioregenerative life-support (e.g., Students for the
Exploration and Development of Space (SEDS); multiple ‘space challenge’ grade school groups)
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