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Building an Industrial Hemp
Industry in Minnesota

AURI Initiative
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Hemp Initiative

» Objectives:

» Focus on developing a hemp value-chain for
Minnesota and the Midwest.

1. Work closely with producers and processors
identifying industry needs.

2. Analysis of CBD oil, hemp seed meal, hemp
flower and hemp fiber for quality control and
identification of new uses (fuel, feed, fiber).

3. ldentification of hemp based markets.

4. ldentify state-of-the industry for processing and
coproduct approval for feed.

5.  Release public report with findings of
opportunities and hurdles for the hemp industry
in MN.




AURI Focus Areas

Food

Grain: oils, powders, hemp hearts

Biobased Products

Stalks: various fiber
and hurd applications

Coproducts

Several byproducts resulting from
processing hemp

Renewable Energy
Hemp Biofuels



Milestones of Minnesota Journey in Hemp

2014 - Farm Bill (section 7606) allows research pilot industrial hemp by state
approval

2015 MN Industrial Development Act became law

2016 grows first industrial hemp crop

2018 Farm Bill passes allowing industrial hemp production nationwide

2019 - MN hemp infrastructure continues to emerge at rapid rate

CBD oil extraction processing/Value Chain

Food grade industrial hemp oil and protein plant

Fiber Shed development research and studies

Feed characterization (future animal feed approval pending)
Seed production and processing interest




























Hemp Food Landscape




Current Grain

Economics




Food Raw
Products/Processing

Cleaning equipment: Indent
Graders, Air Screeners, Gravity
Tables, Color Sorter

Cold Pressed Oils - Cleaned hemp
seeds

Protein powders - Press meal

Hemp hearts - dehulling hemp
seeds

Hemp Milk - using hemp hearts

Hemp Beer - Hemp flower and/or
seeds







Feed value at a glance




The Association of American Feed Control Officials (AAFCQO)
is a voluntary membership association of local, state and
federal agencies charged by law to regulate the sale and
distribution of animal feeds and animal drug remedies.




Recent Hemp Feed Studies

Effect of feeding hemp seed and hemp seed oil on laying hen performance
and egg yolk fatty acid content: Evidence of their safety
and efficacy for laying hen diets

N. Gakhar* E. Goldberg,t M. Jing,* R. Gibson,} and J. D. House*{!

*Department of Animal Science and {Department of Human Nutritional Seciences, University of Manitoba,
Winnipeg, Manitoba RST 2N2, Canada; and [ Department of Nutrition and Functional Food Science,
University of Adelaide, 5064 Australia

EFFECT OF FEEDING HEMP SEED MEAL TO LAYING HENS

F.G. Silversides™*, K.L. Budge]]z, and M.R. Leﬁ‘ang:nis3
Agriculture and Agri-Food Canada’, Nova Scotia Agricultural College?, and Univerisité Laval®

Hempseed cake as a protein feed for growing
cattle

Hampfrokaka som proteinfodermedel till vaxande ungnét




Industrial Hemp for Silage Trial

Site Information:

Location: Dauphin, Manitoba Seeded: May 28, 2001
Cooperator: Robert Baker Harvested: Throughout Season

JOURNAL O J. Agric. Food Chem. 2010, 58, 1180111807

AGRICULTURAL AND ey
FOOD CHEMISTRY

Evaluating the Quality of Protein from Hemp Seed
(Cannabis sativa L.) Products Through the use of the Protein
Digestibility-Corrected Amino Acid Score Method

James D. House,* ™ Jason NEureLp,? aND Gero Leson®

"Department of Human Nutritional Sciences, and ‘Department of Animal Science, University of
Manitoba, Winnipeg, MB, R3T 2N2, Canada, and Leson & Associates, 440 Michigan Avenue, Berkeley,
California 94707, United States

The nutritive value of hemp meal for ruminants

A. F. Mustafa, J. J. McKinnon, and D. A. Christensen

Department of Animal and Poultry Science, University of Saskatchewan
72 Campus Drive, Saskatoon, Canada S7N 5B5. Received 24 March 1998, accepted 23 December 1998.




WE ARE CURRENTLY WORKING ON THE FIRST SUBMISSION OF A HEMP INGREDIENT DEFINITION APPLICATION TO THE ASSOCIATION OF AMERICAN FEED
CONTROL OFFICIALS FOR 2019!




goo.gl/nPLgSe




Hemp Fiber

A modified graphic from: North Dakota StateCite Source: Industrial Hemp as an Alternative Crop in North Dakota, NDSU, 1998



Fibonacci cuts ribbon on $5.8M
HempWood manufacturing plant in
Calloway County

Hemp hardwoods, bioplastics expand
crop use beyond CBD

By United Press Int - Ocober 3, 2018







Oak is out, hemp is in - HempWood factory opens
in Kentucky




Sunstrand - Kentucky




Natural Coreboard Applications
Cabinetry
Wall partitions
Lightweight moldings
Decorative panels
Furniture
Doors
Millwork

Displays and more




Hemp Inc. Industrial Hemp
Manufacturing - North Carolina




Bastcore Decorticator - Nebraska




D-8 Hemp Decorticator - New Zealand




Powerzone Ag Decorticator- Colorado




Low cost Chinese decorticator




America's first 'HempTrain' is coming to central Pa.:
Here's what it is and why it matters




AURI Decorticator set for Waseca Lab







Hemp - Automobile Composites

High-end car manufacturers use hemp-based
composites and plastics for interior door paneling,
dashboards, body molding and interior textiles.
Aircraft manufacturers are looking to the
advantages of hemp materials.

@ﬂﬂf//va

Respect Dedication Teamwork Trust Resourcefulness Enthusiasm Safety
Foster long-term economic benefit for Minnesota through value-added agricultural produ




Hemp Products Made in Fargo, ND!




Textiles




Hemp - Nanomaterials

Industrial hemp derived graphene

exhibit excellent electrochemical performance at a
significantly lower cost than industry standard materials.

Data show supercapacitors offer an affordable next
generation hemp-based material for rechargeable batteries.




Canadian research shows supercapacitors with electrodes made
from hemp-based carbon nanosheets outperform standard
supercapacitors by nearly 200%.

“These characteristics
favorably place the best
power-energy characteristics
ever reported for an

electrochemical capacitor.”
-Prof.David Mitlin, U of Alberta




Just Bio Fiber - Hempcrete Blocks

» Reinforced Stuctural building block
made from hemp hurd, lime, natural
minerals and water

» Strong vertical load bearing strength

» Highly fire resistant - 2 hr rating

» High R-value

» Sequesters carbon throughout life
cycle

» Contributes to LEED and/or WELL
credits

» Naturally regulates internal
temperature and humidity (very
breathable) while retaining heat due
to high thermal mass.

» Performed a variety of product tests
to meet building codes







MN Fiber Processing & Market Opportunitie

» None currently exists

» Small scale and Mobile decorticating may be a good option in
the near term to get smaller acreages processed and to do
testing

» Central processing facility to accommodate MN acres will be
the goal once feasibility of markets are identified

» Team up with other surrounding states (ND, WI?)

» Currently an opportunity to become a processor of state
acreages

» Carriage before the horse (end markets vs processing)

» MN interests are conducting feasibility studies in the fiber space
to identify viable markets.













Credit: Industrial Hemp: Overview of Opportunities and Risks (CoBank)



Current CBD

Economics










Hempcrete Research

Seed Cleaning and Processing Equipment Selection &

Hemp

Testin
Related <ting |
Projeets t
Date Eilclr%g?i% r?f Flower and Leaf Material Pre/Post-

Hemp Twine & Rope Study

CBD Hemp Drying/Curing Space Design

Fiber Market Feasibility Studies







CNY Hemp Processing, Canastota, New York, recently went online and will produce hemp oil, fuel
pellets and animal bedding, according to company president Stephen Halton.

The company also is taking fiber waste from CBD producers and turning it into bedding material for
farm animals

Meanwhile, Canada’s Canopy Growth Corp. announced this week it will build its first American-
based production facility after it was granted a hemp license in New York.

GenCanna Global USA
Expands with Facility in
Graves County, Kentucky

Hemp Heat Pellets




Waseca Coproducts Lab

Equipment

VVvVVVVYVVYYVYY

Pellet Mill
Decorticator
Fluid Bed Dryer
Hammer Mills
Cold Oil Press
Oil Filter
Aspirator
Mixers

Coproduct Opportunities

VVVVVYVYYVYY

Animal Feed
Hempcrete
Paper

Animal Bedding
Mulch
Absorbents
Fuel Source
Others?

Hemp Coproducts

vVvVvVyVYyY

Press Meal

Hemp Seed Hulls
Spent Flower
Stalks

Hurd




AURI Analytical Capabilities of Hemp Analysis

* MDA Industrial Hemp » Hemp seed analysis

2

Pilot Program » Oil extraction
Certificate » Oil Filtering
 Certificate for growing » Protein
iann dduggﬁgleisel?ﬁgtesnng » Fatty acids of the oil ‘
« Processing at Waseca P Cannabinoid o />0
and Marshall Labs analysis (HPLC) ‘
0

» Cannabidiol (CBD & CBDA)

» Tetrahydrocannabinol (THC
&THCA)

» Cannabinol (CBN)
» Cannabigerol (CBG)




It ain’t what you don’t know that
gets you into trouble. It’s what you
know for sure that ain’t so.

Mark Twain [The Big Short]




Questions, concerns or ideas regarding Hemp
In Minnesota are welcome.

Harold StanislawskKi Riley Gordon
Hstanislawski@auri.org Rgordon@auri.org
218.281.7600 Ext.117 218.281.7600 Ext.130




Beyond the
Hype:
Value Added

Opportunities
In Hemp

Panel Discussion




Iml Value Added Opportunities in Hemp \

Charlie Levine
« Owner, Hemp Acres; President, Hemp Association

John Strohfus
 Founder and CEO MN Hemp Farms, Inc.

Sara Kietzer
e Owner-Grower, Journey Organics LLC

John Lupien

 Founder, Hemp Fast Forward

Moderator: Harold Stanislawski, AURI
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.m. Value Added Opportunities in Hemp
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Company Overview
&
The Future of Hemp




About Us - Prior to Hemp...

v

Strohfus Stock Farm, LLC (www.strohfusstockfarm.com)

v

Our location is southeast of St. Paul/Minneapolis in Hastings
MN.

45+ Years of Commercial Horse Boarding
Hay & Forage Production, Corn & Soybeans
Direct to Consumer Beef Operation

19 Year IT Career off-farm until 2017

vV v v Vv

©2019 Minnesota Hemp Farms, Inc




About Us - Since Hemp...

» Minnesota passed legislation allowing Hemp in December 2015.
» First to grow hemp in Minnesota since 1950.

» Contracting Organic and Conventional Acres in Minnesota, North Dakota and
Wisconsin

» New Company Minnesota Hemp Farms, Inc formed in 2016 with production
and bulk wholesale focus. (www.mnhempfarms.com)

» Field Theory™ brand created in 2016 with retail focus.
(www.fieldtheoryhemp.com)

» Largest USA vertically integrated bulk hemp foods company.
» US Grown Strategy Implementation, Retail / Private Label Opportunities

©2019 Minnesota Hemp Farms, Inc




Why Hemp?

QUOTE: 2016

©2019 Minnesota Hemp Farms, Inc




Why Hemp?

Plant Based Protein. Non-GMO. Gluten Free. Vegan. Kosher.
USA is the largest hemp importing country...since the 1990’s

Ground floor opportunity for US Production and Marketing

Great Challenges often equal great rewards

vV v v v v

US is largest consumer base but Hemp still has little market penetration < 1%.
That is huge upside opportunity especially in US with deregulation being a
marketing spring-board to exponential growth. #FarmBill2018 #GameChanger

» Versatility. “over 20,000 uses of hemp” is an over used and misleading phrase
but just in the FOOD sector the product is versatile (hulled hempseed, oil,
powder, blending...). Good for innovators, brand leaders and market makers.
#LeadNotFollow

» CBD - Helping People Have Healthier Lives!

©2019 Minnesota Hemp Farms, Inc




Why Hemp?

©2019 Minnesota Hemp Farms, Inc




Retall Products

©2019 Minnesota Hemp Farms, Inc




Retail Products - Hemp Extract (CBD)




FARMING
(“Hemp” x 3)




Growing For Grain

Planting was LATE (June 17- 2016). The first in the State of Minnesota since approximately 1950

PRO TIP: 7.5” Row Spacing at %2 - % inch depth. Plant down to moisture at a rate of 25# per acre up to 30# per acre if Organic or
higher than average weed pressure.

Landoll Grain Drill - Courtesy Value Implement - Ellsworth, WI

©2019 Minnesota Hemp Farms, Inc




Growing For Grain

» Good emergence just 4.5 days » 2” root to crown just 4.5 days after
after planting! planting!

©2017 Minnesota Hemp Farms, Inc




Growing For Grain

» 12 Days! » 22 Days!

©2017 Minnesota Hemp Farms, Inc




Growing For Grain

©2019 Minnesota Hemp Farms, Inc




Growing For Grain

gt 2

X" Cornvs. Hemp 2
L oy vs June 2

©2019 Minnesota Hemp Farms, Inc




Growing For Grain

2017 Season

©2019 Minnesota Hemp Farms, Inc




The Fun Stuff! - Growing For Grain

» Harvesting Grain (90-105 Days)

©2019 Minnesota Hemp Farms, Inc




Growing For Grain

High Moisture 25%

©2019 Minnesota Hemp Farms, Inc




Growing For Grain (cleaning)

Market Value

$1.25/1b Organic Cleaned and Dr

$.40/1b Conventional

444 per Bu
1,000#-1500# per acre

©2019 Minnesota Hemp Farms, Inc




Growing For Fiber

©2019 Minnesota Hemp Farms, Inc




Growing For Fiber

Market Value
$100 - $200 per ton

©2019 Minnesota Hemp Farms, Inc




Growing For “CBD” (aka Flower / Biomass)

Greenhouse Starts

$1.00 per Seed!
$3.00 per Plant!

NO Certified Seed!

©2019 Minnesota Hemp Farms, Inc




Growing For “CBD” (aka Flower / Biomass)

800 Plants Per
Acre Shown

Typically 5’x5’
Spacing and-2,000
Plants Per Acre

©2019 Minnesota Hemp Farms, Inc




Growing For “CBD” (aka Flower / Biomass)

Market Value
$20-$200
per plant!

©2019 Minnesota Hemp Farms, Inc




Growing For “CBD” (aka Flower / Biomass)

Must Have Good Labor!

©2019 Minnesota Hemp Farms, Inc




Market Outlook

» Higher US Consumption in 2019. 2018 Farm Bill is a game changer!

» Lower cost Canadian and Chinese Hemp Production will continue to
commoditize grain prices.

» Organic Hemp will be most in demand (following consumer trends...)
» Food sector growth will come from Protein Isolates (like peas)

» 100+% year on year growth to continue with largest segment being Hemp
Extract (CBD) products in the near term.

» Fiber Markets will come...eventually.

SPECULATION: Northern States (Montana, North Dakota, Minnesota and
Wisconsin) will eventually produce the most hemp. Colorado and
Kentucky have a jump start but it is mostly Hemp Extract (CBD) Focused

©2019 Minnesota Hemp Farms, Inc




Market Outlook

FOR IMMEDIATE RELEASE

Contact: Eric Steenstra - (202) 681-4389
09/05/2019

VOTE HEMP RELEASES 2019 U.S. HEMP GROWER
LICENSE REPORT DOCUMENTING PLANNED HEMP
CULTIVATION IN THE U.S.

LICENSED HEMP ACREAGE QUADRUPLES OVER 2018

« The number of acres of hemp licensed across 34 states totaled
511,442 in 2019—more than quadruple the number of acres
licensed from the previous year.

« State licenses to cultivate hemp were issued to 16,877 farmers
and researchers, a 476% increase over 2018.

 Minnesota 2019 - 300+ Growers Est. 8,000 Acres

©2019 Minnesota Hemp Farms, Inc




Tactical Challenges

» CBD - FDA is the new DEA? You’re messing up the Food markets too!

» Will USDA Rules be helpful or make it worse? We will find out soon, maybe,
possibly? The Farm Bill 2018...USDA got run over by an iceberg.

» Banking, Lending and Credit Card Processing - Please stop the madness!
Regulators listen to Congress’ intent!

» Interstate Commerce - Federal vs. States. Food Products and CBD Flower
Materials in Jeopardy

v

The hold out states...lIdaho and South Dakota...are you for real? SD Gov.
Noem just says “No”??

Pesticides and Herbicide Use (Canada has it but we don’t).
Livestock Feed - Please, someone, anyone do this!

CBD Genetics - Terrible, not enough of it and too costly! Scammers Exist!

vV v v Vv

Crop Insurance - Will it ever be truly available AND affordable?

©2019 Minnesota Hemp Farms, Inc




RESOURCES




Resources - Planting Seed

» Grain/Fiber Seed Costs in 2019 were $4/1b FOB Hastings, MN
» Grain Seeding Rate 30 Ib/acre ($120/acre) **Organic Recommend 35#
» Fiber Seeding Rate 35-40 Ib/acre

GRAIN CERTIFIED VARIETIES (Genetics are very important!)

» Hemp Genetics International - http://www.hempgeneticsinternational.com/

» CRS-1 - Tallest, viable for grain or fiber.
» CFX-2 - Medium Stature. High Yielding
» Katani - Shortest. High Yielding. Slightly faster emergence (**Organic benefit).

*MHF is a distributor

©2019 Minnesota Hemp Farms, Inc




Resources - General

» Canadian Hemp Trade Alliance
» eGuide http://www.hemptrade.ca/

» Minnesota Department of Ag Hemp Program
» https://www.mda.state.mn.us/plants/hemp
» Minnesota Hemp Farms, Inc. -

» www.mnhempfarms.com

» www.facebook.com/mnhempfarms

» Hemp Genetics International

» http://www.hempgeneticsinternational.com/

» Hemp Industries Association https://thehia.org/

» National Hemp Association https://nationalhempassociation.org/

» NoCo Hemp Expo https://nocohempexpo.com/

©2019 Minnesota Hemp Farms, Inc




Resources - General

» “Hemp For Victory” (USDA Propaganda Film 1942)

https://youtu.be/bIxFhYVv_Gk

©2019 Minnesota Hemp Farms, Inc




HOW TO CONTACT US:
John Strohfus
612.268.5588
john@mnhempfarms.com
mnhempfarms.com
fieldtheoryhemp.com
Facebook: www.facebook.com/mnhempfarms
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Farm to Processer

e Little to no branching

e Cut 8” off ground

e Baled at 12% moisture content

e Large Square Bales 4’x4’/3’x8’ or Large Rounds

e Based on fiber content and harvest time
e Dual CBD/Grain and Fiber 18-36 |Ib/ac seeding = $100-150 ton
e Dedicated Fiber 40-60 Ibs/ac seeding and harvested at male flowering = $250 ton
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EE’ Innovators in Minnesota’s Hemp Industry

Joe Radinovich
e President, Minnesota Hemp Association

David Ladd

e Minnesota Industrial Hemp Association

Chat Host: Dan Skogen, AURI




eDiscUssion
e Q&A

EHI Innovators in MN Hemp
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Break
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Moderator: Dr. Michael Stutelberg, AURI




*(Group
DISCUSSION

*Q&A

Im | essons Learned




Closing
Comments



Closing Comments

Shannon Schlecnt
o xecutive Director, AUR




Thanks for
attending!

auril.org




