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Major: Dietetics 

Career Goal: Dietitian

Intern Role: Recipe developing & 
research 

Why P2: 

● Professional experience 
● Working with companies 
● Project based learning 

Anna Binion



Major: Nutrition and Dietetics

Career Goal: Registered Dietitian

Intern Role: Chemical Analyst

Why P2: Passionate about people
being nourished in sustainable 
and safe ways

Katie Elliott



● Gruff Ancient Grain Grit 

● USDA Organic 

● Regenerative Organic 
Certified 

● Reduce soil disturbances 

● Use of perennial crops

● Ground cover use

● No synthetic chemicals

● No Genetically Modified 
inputs 

Gruff Grains, LLC ROC Farming

Significance

● Reduces carbon emissions

● “Global adoption of 
regenerative practices 
across both grasslands and 
arable acreage could 
sequester more than 100% 
of current anthropogenic 
emissions of CO2”

Impact

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

● Vast majority of carbon emissions 
in our food system comes from the 
farm.

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

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

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/



● Bought the farm 
● Faced a health scare in the early 

2000s
● 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

History Expressed 
interests in P2

Gruff Grains 



● Testing for contaminants — heavy 
metals

● Establishing protocol for future 
PFAS testing

● Comparing mineral content of ROC 
grains to conventional farming

● Bolstering the ROC farming 
techniques with data

P2 Area of Focus



Chemical Testing
● Gruff Grits from the box

● Grains straight from the farm

● Competitor Grains

Prepping Ashing Acid Treatment ICP-MS



Data and Results

● ug per 50g serving of grains

● Three competitor grains 
compared to Gruff Grain 
products

● All below the strictest 
consumption reference value

Cd

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



Data and Results
Minerals



Data and Results
PFAS Testing

● Not enough time to perform 
tests.

● PFAS protocol establishment 
started.

● Lab facility managers contacted 
and communicated with.

● Reagents and equipment 
identified and located.



● Research comparing ROC and 
conventional grain farming and their 
environmental impacts

● Finalizing the 3-grain blend
● Identifying a use for the canvas tote 

bags
● Educating the public, including 

outreach to the MSU Bobcat football 
team

P2 Area of Focus



ROC Organic farming 
practices

Handle, Process, Package, 
and Send

Farm Plant

Overview of Production 

Stores Consumer
Sprouts 

● Excess water usage
● Reduced runoff 

pollution
● Degradation of soil 

health, 

● Material waste
● Canvas tote 

waste
● Inefficiencies in 

energy use

● Product 
transportation 

● Packaging 
waste

● Packaging waste 
● Food waste 



● Comparing fluffy vs. 
creamy consistencies

● Troubleshooting issues 
with the product sticking to 
the pan

Testing different 
Consistency for 

Grain Blends 

Attempt/Trials/Research/Results

Research

● Liz Carlisle’s books
● Bob Quinn

○ Research conducted 
in Big Sandy, MT

● Review of research papers
● Ongoing conversations and 

discussions



● 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 

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

ROC farming vs. Conventional and 
the effects on the environment 



P2 Outcomes

One-time 
Cost to 

Implement 
($)

Savings 
from P2 
Action 

($)

Reductions in

Hazardous 
Material 

input (lbs)

Hazardous 
waste 
(lbs)

Air 
emissions 

(lbs)

Water 
pollution 

(lbs)

MTCO2e 
emissions 

(tons)

Water use 
(gal.)

~$25-
30/acre 

~$125,000-
$150,000/5,

000 acre

13.15 
MTCO2e 

/acre



● Do your research, then conduct 
some more

● PFAS testing
● Lots of personal learning 
● More on-site work

Reflections/Recommendations 



This project was funded by an Environmental Protection Agency (EPA) Pollution Prevention grant (EPA-HQ-
OPPT-2022-001; 66.708). It has not been formally reviewed by the EPA. The views expressed in this 
publication are solely those of the authors and do not necessarily reflect those of these organizations. The 
EPA does not t endorse any products or commercial services mentioned in this publication. 

Montana State University is located upon the homelands of indigenous peoples: people with proud heritage, a 
vibrant present, and a bright future. We acknowledge the Assiniboine, Blackfeet, Chippewa Cree, Crow, Gros 
Ventre, Kootenai, Little Shell, Northern Cheyenne, Pend d’Oreille, Plains Cree, Salish, Sioux, Hidatsa, Mandan, 
Arikara, and the other indigenous nations of this region in the past, present, and future. We recognize that this 
rich human tapestry is central to our institutional mission of learning, discovery, and engagement
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