SUSTAINABILITY ANALYSIS

2023 ON-FARM PRACTICES REPORT

PROGRAM OVERVIEW

Minnesota Corn is one of the largest grassroots farm organizations in the United MlnneSOta
States. Minnesota Corn strives to identify and promote opportunities for Minnesota's
corn growers while enhancing guality of life. This is accomplished by:

Promoting Sustainability Programs

Supporting Innovation

Advocating Best Practices

Fostering New Uses

Strengthening Partnerships

Verified by Eocene Environmental Group

Eocene Environmental Group is an independent third party that provides scientific, evidence-based sustainability metrics
for regenerative agriculture practices such as reduced tillage, improved soil health practices and increased carbon
sequestration. Eocene's unique process platform EcoPractices® pinpoints the influence of these practices, providing key
sustainability data.

With a growing demand by consumers and food companies for evidence-supported sustainability, this data can be
used to increase product marketability, enhance industry communications and provide valuable insight for future in-field
decisions.

CURRENT PROGRAM

The current program allows Minnesota Corn to view the impact of agricultural practices on acres from
fields.
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Soil Health

NRCS defines soil health as the continued capacity to function as a vital living ecosystem that sustains plants, animals and

humans.' Soil health increases as the amount of soil disturbance and compaction decreases. In addition, having residue

or a living cover outside of the growing season improves soil health by minimizing erosion. All of these practices stimulate
biological activity which results in better nutrient cycling and grows healthy plants.

SOIL CONDITIONING INDEX (SCI) SOIL TESTING

Soil Conditioning Index (SCl) is a tool from NRCS that
shows the trajectory of soil health. A positive SCI means
a positive trgjectory of soil health and vice versa.
The fields in the project have an overall positive |

v based on the SCI.

COVER CROPS
BY % OF ACRES

/o of fields had updated soil tests.

TILLAGE
By % OF ACRES

Cover crop varieties include cereal rye, hay,

oats, tillage radish and triticale. According %
to the 2017 U.S. Ag Census, the national 35% "“&}m'/- &
average is 4% cover crop adoption, 37% no-till Reduced - Grazing
adoption, and 35% reduced till adoption. Tilageggy
78% *Conventional tillage is defined as 70% or more residue 50%
Conventional*

incorporated and/or three or more passes of ¢ tillage implement(s)

No Cover in a given growing season

EROSION AVERAGE (USDA)

The USDA National Resources Inventory provides
estimates on average erosion for different systems
across the U.S.”

MN Cropland

T/ac
4

¥

National Average
T/ac

IN-FIELD ENVIRONMENTAL OUTCOMES

The data is reflective of weather and soils influence in
addition to implemented in-field management practices
for the project year.*

OVERALL FARM

Soil Erosion Rate (0 ) T/ac

IN-FIELD PRACTICES COMPARISON
IMPACTS

When compared to conventional practices (ie.
conventional tillage, no cover crop scenario), in-field
farm practices generated:?

tons of soil saved instead of

‘ being lost to erosion, which is the same as
r

% ' dump trucks of soil



SUSTAINABILITY ANALYSIS

2023 ON-FARM PRACTICES REPORT

MINNESOTA CORN | EXECUTIVE SUMMARY

Water

Water in agriculture is evaluated both on quality and quantity. Water quality is affected by decreasing or eliminating
contamination. For example, ensuring there isn't overapplication of nutrients decreases water guality risks. Water quantity
is important in dry climates.

CORN NITROGEN TIMING & RATE

Split applying nitrogen can improve productivity and gl' Buffer 2106
profitability and can reduce losses to the environment.
This chart represents the percent of total nitrogen ‘$ Forest 305
applied at different points in the growing season.
19% I@ Grassed Waterway 183
44%

Post-Harvest
Pre-Plant L . .
%\ Pollinator Habitat 17

@ Wetland 1

WATER QUALITY SAVINGS

When compared to conventional practices (ie.

N =

. 'V

Ibs/ac

32%

In-Season 59
Starter conventional tillage, no cover crop scenario), in-field
farm practices generated:?
()% tons of nitrogen saved instead of
NITROGEN INHIBITOR/STABILIZER \ J being lost through leaching and runoff
IC I of nitrogen applied corn acres utilized a ,..‘ -

3 tons of phosphorus saved instead of

nitrogen inhibitor or stabilizer. \ } :
being lost through runoff

Economics

Farms maximize profit in two ways: increasing outputs or decreasing inputs. Increasing yield is often & key area of focus
for farmers. While less popular, decreasing fertilizer, chemicals, water and other inputs can also be an effective way for
farms to improve profitability.

CROP ROTATION CROP DIVERSITY
. ® Small Grains 4%
In North America, crop management is prone to Other 5% Cereal Rye, Oats
monocropping systems, where the same species may Dx:e::égzs;;:e, Spring Wheat and
be utilized in & field for repeated seasons. If this occurs Sunflower and Triticale
the soil is subject to degradation due to non-varyin Sweet Corn
! _ : 4 -g Soybean 30% N Corn Grain 54%
root systems, and can impact crop growth and potential 51 bulac 181 bulac

yield. To reduce the impacts on the soil and crop,
growers are encouraged to increase their crop rotation.
Acres under crop rotation also increase biodiversity, Hay 3% —

manage risk of on-farm economics, and vary input use 2 7 Tlac Corn Silage 4%
10.4 T/ac
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Carbon

Reducing carbon emissions and increasing carbon sequestration is the goal of the metrics below.

IN-FIELD ENVIRONMENTAL OUTCOMES

This data reflects the influence of weather, soils and

implemented in-field management practices for the
project year.*
OVERALL FARM

Net GHG Emissions (0,004 Tco.elac

Soil Carbon Sequestered T C/ac

CROPLAND

kg CO.e/bu
CO_e Breakdown
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MN Corn Farms GREET U.S. Average
Soil Organic M N,O Emission /' CO, Emission CH, Emission
Carbon from Field from Field from Field
-0.81 284 037 0
B Energy & B Nitrogen I Other
Transportation Fertilizer Chemicals
052 mMm 043
These results are intended for educational purposes only **

universtlies Modeled results include Input data from public resources for weather, soils, and historical crop rotgtion Greenhouse gas simulations were produced from the Gas lory {GGIT) tool

IN-FIELD PRACTICES COMPARISON
IMPACTS

When compared to conventional practices (ie.
conventional tillage, no cover crop scenario), in-field
farm practices generated:*

@ 0 | = ~ fewer tons of CO,e, which is
e same as

& O average passenger cars
off the road for a year

G tons of soil carbon sequestered

MANURE SAVINGS N s

Manure applied to fields provides organic

matter, which positively impacts carbon
sequestration. Manure was applied on =

' of acres. The acres that received a manure
application had an average of Ibs/ac of
nitrogen applied from the organic manure source. This
is an estimated cost savings of il ' 5_"

due to the reduction of synthetic fertilizers.

AP A s~
== EOocene

Environmental Group

Dala provided by 22 producers for the 2023 growing season through a project funded by Minnesota Com Growers

“"IEocene Environmental Group, through Its EcaPractices platform eslimates an environmental impact value for reducing greenhouse gas emissions, reducing sofl erosion, and reducing nutrlent loss due to reduced leaching These estimates adhere to
processes thal are documented by he NRCS Technical Guides end publications from the EPA These values are tallored Lo & specific location and perticipant's operation Models used are supported by USDA NRCS, olher goveinmenl agencles, and major

by Soil Metrics, LLC (2021) htips#/

sollmetrics eco The GGIT tool tmplements the USDA-sanclioned greenhouse gas inventory melhods described in Eve et al (2014) '‘Quantlfying Greenhouse Gas Fluxes In Agricuiure and Forestry Methods for Entity-Scale Inventory” The GGIT 100l ulllizes

gas ing technology

d for the COMET-Farm 1ool, licensed by Colorado State Unliversity 1o Soil Melrics, LLC

'USDA, NRCS 2021 Soil Health | 2USDA, NRCS CPS 328 | "USDA, NRCS 2017 National Resource Inveniory

**Environmental modeling results for feedstock carbon Intensity are estimates derived from Feedstock Carbon Intensity Calculalor (FO-CIC Tool, 2023) developed by Argornne National Lab The FD-CIC Tool uses LCA data of farm Inputs from the GREET®
fuel-cycle model The system boundary covers cradle-to-farm-gale acllvities, Including upstream emissions pertaining to farm Input manufacturing and feedstock production (Ao Ht conl L an 2G27)

This summoary must not be edited or aftered in any way without the involvement ond consent of Eocene Environmental Group




