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e Professional experience
e Working with companies
e Project based learning
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s Significance

Gruff Grains, LLC ROC Farming Impact

e Gruff Ancient Grain Grit e Reduce soil disturbances ® Reduces carbon emissions

e “Global adoption of

e USDA Organic e Use of perennial crops 3 i
regenerative practices
e Regenerative Organic e Ground cover use across both grasslands and
Certified arable acreage could

e No synthetic chemicals sequester more than 100%

e No Genetically Modified of current anthropogenic
inputs emissions of CO2”

Regenerative organic agriculture and the Soil Carbon Solution. Rodale Institute. (2022, October 12).
https://rodaleinstitute.org/education/resources/regenerative-agriculture-and-the-soil-carbon-solution/




\ Significance

One-third of global greenhouse gas emissions
come from food systems
Global Emissions (2015)

53.3 billion tonnes of carbon dioxide equivalents

. 119% e Vast majority of carbon emissions
Suppy can in our food system comes from the
18%

P — farm.

e We need to find better solutions and
more sustainable farming practices.

Agricultural production o
39% of food emissions

Non-food: 66%

e Agriculture production accounts for
around ten percent of annual
emissions (6.2 Gt Co2e) [11]

Land use adin
32% of food emissions Cultivated soil;
Drainage an

Food: 34%

Diata source: C M. eta ,‘H/' it are responsible for a third of ‘-le h Food.
OurWorldinData. org - Researc  dta £ maks progress

Regeneratlve oféahic agrlculture and the Soil Carbon Solution. Rodale Institute. (2022, October 12).
https://rodaleinstitute.org/education/resources/regenerative-agriculture-and-the-soil-carbon-solution/




Gruff Grains

Expressed
interests in P2

History

e Bought the farm

e Faced a health scare in the early
2000s

e Embarked on a health journey
that led to discovering organic
practices

® Successfully transitioned the
grain farm to ROC in 2021

Introducing a new 3-grain blend
Repurposing canvas tote waste
from the plant

Utilizing whole wheat by-products
from production

Committed to educating the
community




P2 Area of Focus

e Testing for contaminants — heavy
metals

e Establishing protocol for future
PFAS testing

e Comparing mineral content of ROC
grains to conventional farming

e Bolstering the ROC farming
techniques with data

NRDC Learn About the Climate Crisis  Our Work Vv Stay Informed Vv Take Act

€ Seeall News & Commentary

Explainer

"Forever Chemicals” Called PFAS Show Up in
Your Food, Clothes, and Home

These toxic chemicals are so common in consumer products and manufacturing that

they're everywhere—including inside our bodies.

April 10, 2024
33 74.92159
As
Arsenic
11241
Metalloid 43
Cadmium
82 200 Transition Metal
Lead

Post-Transition M_..




Prepping Ashing

Chemical Testing

e Gruff Grits from the box

e Grains straight from the farm

e Competitor Grains




Data and Results

e ug per 50g serving of grains

e Three competitor grains
compared to Gruff Grain
products

e All below the strictest
consumption reference value

https://oehha.ca.gov/proposition-65

Heavy Metal Analysis
Cd

Competitor Competitor Gruff Spelt Gruff Cat Gruff Lent

Lentil (without skin)

miz: mCd mFb
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Data and Results

Minerals
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Data and Results

Not enough time to perform
tests.

PFAS protocol establishment
started.

Lab facility managers contacted
and communicated with.

Reagents and equipment
identified and located.

PFAS Testing

4’ U.S. FOOD & DRUG
ADMINISTRATION

METHOD NUMBER: C-010.03
POSTING DATE: 04/12/2024

POSTING EXPIRATION DATE: 04/1212026

PFAS Analysis Protocol

Montana State University

Steps

Adapted from Food and Drug Administration, 2024

. Grind food item to produce 5 g of thoroughly homogenized sample. (The FDA used

“IKA tube mill with a disposable 100 mL polypropylene grinding chamber... ground at

5000 rpm for approximately 2 minutes” for normal food samples and *“dry ice in a Robot
Coupe Blixer” for animal feed samples.)

2. Add 5 grams of food sample to a 50 mL PP centrifuge tube.
3. Add 50 uL of 200 ng/mL isotopically labeled surrogate standard solution to the sample to

give a final concentration of 1 ng/mL in the final extract.

. Add 5 mL of LC/MS grade Optima water if the sample is fruit or vegetable based to the

50 mL PP conical centrifuge tube. Dry samples (< 25% water content) will need
additional water. For most dry foods, the addition of 15 mL of water is sufficient. In
some cases (e.g. protein powder) up to 25 mL of additional water is needed to adequately
swell the matrix. In the cases of very dry food samples (e.g. protein powder), the protocol

fluorcalkyl Substances (PFAS) in Food
s Spectrometry (LC-MSMS)

ion (L2) per the Guidelines for the
rogram 3" Edition

FAS in food and feed using LC-MS/MS.
: following food matrices:

Date Analyst

2023 Susan Genualdi
Wendy Young
Elsic Peprah
Cynthia Srigley
Brian Ne

¢ acid, Perfluorohexanoic acid,
uorononanaic acid, Perfluorodecanoic
wid, Perfluorotridecanoic acid,

wid, Perfluoropentanesulfonic acid,

ic acid, Perfluorooctanesulfonic acid,

¢ acid, Perfluoroundecanesulfonic acid,
fonic acid, Perfluoronctancsulfonamide,
pylene axide dimer acid, 9-
I-chloroeicosafluoro-3-oxaundecane-1-
« acid, 1,11, 201, 2H-Perfluorooctane
¢ acid, LH,1H, 2H, 2H-Perflucrododecane




P2 Area of Focus

SOOOMRIBY B> - 00
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g ® Research comparing ROC and

cm 1 win byvered A level 3~ 1§5° - 5 o .

;ha;;ﬁw conventional grain farming and their
environmental impacts

Finalizing the 3-grain blend

e Identifying a use for the canvas tote
Wk 13 minwtes onaved bagS

SHr tM

WW e Educating the public, including
Wwin_unchurS outreach to the MSU Bobcat football
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Overview of Production

Farm Plant Stores Consumer
ROC Organic farming Handle, Process, Package, Sprouts

practices and Send
® Excess water usage ® Material waste
e Reduced runoff e Canvas tote ® Product .

pollution e transportation ® Packaging waste
e Degradation of soil e |Inefficiencies in % Pacl:agmg ] R
waste

health, energy use




Attempt/Trials/Research/Results

Testing different

Consistency for
Grain Blends

Comparing fluffy vs.
creamy consistencies
Troubleshooting issues
with the product sticking to
the pan

Research

Liz Carlisle’s books
Bob Quinn
o Research conducted
in Big Sandy, MT
Review of research papers
Ongoing conversations and
discussions




ROC farming vs. Conventional and
the effects on the environment

Water — “Crop rotation and no tillage, boosted soil water infiltration from 20 mm/h with
conventional tillage to 45 mm/h with no tillage” (Khangura)

Hazardous Waste
Time/Machinery Use

Emissions — 60% more biomass from soil microorganisms in organically managed farm
systems versus conventional (Roland)

The goodness of using lentils

o Lower Carbon emissions ~5 kg less CO2e/ha for pulse containing rotations
(MacWilliam) |




P2 Outcomes

~$25-
30/acre
~$125,000-
$150,000/5,
000 acre

13.15
MTCO2e

lacre




. Do your research, then conduct

. PFAS testing

Reflections/Recommendations

some more

. Lots of personal learning
. More on-site work
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