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Antares Background

« ANTARES Group Inc., now a Stark Technologies LLC
Compan?/, continues to operate in several facets of the
renewable technologies space.

« ANTARES has had a rich history developing Biomass
Production Strategies and driving research to meet the
robust mechanical demands and environmental nuances
of perennial cropping systems in Agriculture.

« The Chariton Valley Biomass Project;

« 2 DOE High Tonnage Feedstock Logistics projects;

* The DOE funded Landscape Design Project;

* ASBIR/STTR funding award to develop NIR Bale Probe to
determine moisture Content, ash content and xylan and glucan
content of a corn stover bale:

* Provide anaIEsis and field oversight to the Affordable and
Sustainable Energy Crop (ASEC-SW) Project

| personally farmin 2 locations in lowa; one is a
century farn near Dexter, lowa, a corn/soybean
operation. All of our corn production goes into an
ethanol production facility, and we do have 3 wind
turbines on the farm ownéd and managed by Mid
American Energy.

e The farm where | live is being converted to
switchgrass this year as part of"a pilot project in lowa to
develop a biomass supply chain for biobased product
delivery. Using the ana o%\/ from the movie Field of
Dreams; “If you build it and they will come!
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This workshop's topic is a huge elephant to eat! The growing risks, opportunity costs, quality
control perimeters, and risk management arrangements are yet clearly undefined and
unanswered.

Or
Is this all about de-risking the conversion process?

This will take all hands-on deck approach to accomplish!

DOE; USDA; DOT:; DOD; EPA; State Government; Local Government Jurisdictions will have
influence over the outcomes.

President; Congress; and Justice Department must use wisdom and leadership to set salutatory
policy direction in the best long-term interest of most Americans.

Must be driven by sound science, data, risk mitigation and long-term financial commitments not
opinion or emaotion.

A commitment to research is imperative to optimize purpose grown cropping systems.
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How much of this Supply
Chain does the biorefinery
want to control?
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Data Driven Approach
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Landscape Analysis Tools
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A Menu of Conservation
Practice Opportunities in the
South Fork of the lowa River

greater may still be impacted by runoff, this is

merely a suggestion.

Close to stream?

Slope steepness

Tools such as the Agricultural Conservation Planning Framework (ACPF) are being used
to Identify potential sites Landscape Design changes. In this case, the nutrient runoff risk

B is being assessed for the Southfork watershed.



Analytics profitability at a subfield level

Lowest 10% ROI acres in the HUC12 subbasins, equal to ~19,000 acres in total.



I — Analysis of lowa's South Fork Watershed:
Potential reductions in nitrate leaching following switchgrass plantings on clustered areas of low ROI

Change in IbsN/acrelyr
(basecase - switchgrass scenario)

|| 16.140001 - 25.990000
25.990001 - 37.990000

I 37.990001 - 55.240000

I 55240001 - 127.000000

Compared to a base case of
conventional till corn/soy with no
cover crop, no residue removal,

“jz waters-S-o-utN Y

7 53{,.’ (\J

and fall fertilizer application

Subbasin Name Converted Annual N Average ROI prior
Acres reduction (Ibs) to conversion
Headwaters Tipton Creek 1,875 75,818 0.25
Headwaters South Fork lowa River 1,163 44,075 0.25
Beaver Creek 1,107 72,057 0.21
Upper South Fork lowa River 1,006 38,871 0.26
Lower South Fork lowa River 789 50,546 0.18
Tipton Creek 298 15,804 0.21
Middle South Fork lowa River 140 6,557 0.26
Headwaters Beaver Creek 100 5,232 0.15
South Fork Total 6,477 308,961

Analysis of AgSolver datasets by Esther Parish of ORNL, 2 July 2019
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Analvtics identifying ROI
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Analytics identifying Water Erosion
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iversified Cropping System Approac
« Four pnmary biomass supply- related strategies:
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Near-Infrared (NIR) Probe for Biomass Composition Analysis

ANTARES

Product: Novel method to use NIR probe to sample
biomass for measurement of moisture, ash and sugar
content. Proprietary methods for real-time analysis.

Market need: Currently no field-deployable, mobile,
accurate and reliable analysis method that can rapidly
measure moisture, ash, and other biorefinery process-
related parameters.

Value proposition: State-of-the-art for biomass quality
sample analysis involves manual sample gathering
followed by laboratory analysis. As a result, today's
sampling procedures are time consuming, expensive,
difficult, unreliable, and too slow to support decision-
making potential. Integration of probe with supply chain
management system enhances value of data.

Market opportunity: Target market for biofuels likely to
spill over into agriculture, pulp and paper and
manufacturing, biochemicals and bioproducts (e.g.,
plastics), and food processing sectors.

Team: ANTARES, Idaho National Laboratory, lowa
State University’'s BioCentury Research Farm, Pinja
(Finnish automation and controls company)

GROUP INC.

From the beginning
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2020: SBIR Phase |

demonstration 2021: Brainstorming redesign

<2020: Prototype hand probe

Additional
development
and first
commercial
deployment

| Nextgenera on probe tf(a tdr—;
mounted for direct bale punch in
stack or on truckload

ISU revised model for
probe design

WWW.antaresgroupinc.com \\ 12
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Supply chain management to streamline operations and reporting

TRANSPORT e
CUORDlNATUR RECEIVING LABORATORY
PLANNING AND loading schedules THE PLANT A lloeaina e
BUDGETING Transportation Weighing resu?ts to /
Daily/weekly/ fleet management Matorial appropriate
monthly sampling batches GOMPREHENSIVE
ORDER AND FINANGIAL AND
SUPPLY CONTRACTS ? ? ? 9 OPERATIONAL REPORTING
Analyzing and reporting

Raw materials and
fuels, end products,
by products

Amounts and
prices

@ 6

load specific results

Origin, traceability and
sustainability of
raw materials

@

ORDERS 10 UNLOADING

STORAGE AND
PR INVENTORY MANAGEMENT AND LOADING 11
Suppliers : o Guidance for
Materials Terminals, interim and truck drivers
I backyard storages at the plant

Pre-treatment

Processing of

materials :

REPORTS
- Inbound and outbound loads in all necessary units
- Inbound and outbound loads vs. budgeted
- Production plan
- Storage balance sheets

- Quality of raw materials and end products

- Traceability and origin of raw materials/feedstocks/fuels
- Taxes, subsidies, tariffs

- CO,, NOx, other emission reports

- Sustainability reports

INFORMATION FOR ALL STAKEHOLDERS

Biogas plant operating company Information
Suppliers of raw materials

Customer for end products and side streams ﬂOW fOI’
Transport company

Contractor 0 N c E
Laboratory

Regulatory authorities by PINJA
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Engage Farmers/Landowners by Minimizing their risk

Data is available to target the right acre on the landscape; but what is the
refinery wanting to buy, a commodity or a product?

What are the terms and conditions which will reward the growing risk?

How will refineries evaluate and reward the environmental benefits garnered by growing the crop?
What's the mechanism to translate and transition the information to the Farmer/Landowner?

By what means and what metrics does the biorefinery use to reward the opportunity costs and risk?

Ialalve the Biorefineries coalesced around the needed biomass quality attributes, and can the farmer
eliver?

Will the Biorefinery execute take or pay agreements for the entire life of the production contract?

Edgewater, Maryland | Harrisonburg, Virginia | Fayetteville, New York www.antaresgroupinc.com \\
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