U.S. Dairy Industry’s
National Market Value of Anaerobic
Digester Products

Opportunities for dairies to create a $3 billion
bioeconomy for food and agriculture
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National research team
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Report conclusions

Partnerships between dairy farms, food processors and
retailers have the potential to solve current environmental
concerns, such as nutrient management, water quality and
food waste, while creating a nearly $3 billion bioeconomy for
dairy, food and agriculture.

This innovative plan can also help address food security
Issues facing a growing population.
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Big Sky West Dairy, Ildaho (Russel Visser)

A Business Model for Sustainable Dairy Digester Systems

Clean Renewable Energy

5 million kWh to power  Renewable Energy educe Wt
nearly 700 homes Credits (REC]  Carbon Offsets Create clean renewable energy
$400.000 annual revenue 5 million RECs 11,000 tons GHG Advance sustainable products
$50,000 annual destroyed
Crop Fertilizer revenue $85,000 annual
$300,000 annual revenue

avoided cost

Bedding
$1I]IJ,!JEID annual St
avoided cost Milk
Annual production
of 60 million
Anaerobic | Digester peunds/ 7 million
750 kilowatt system gallons of milk
Rich Garden
Soil Amendment
20,000 cubic yards 3.000 Lactating Dairy Cows
of digester fiber Nutrient-Rich
Organic Waste $160,000 annual Dairy Products
revenue =

104 tons of organic
waste annually

[2 tons per week] %
Lo

For more information go to USDairy.comySustainability or contact InnovationCentengUSDairy.com U.S. DAIRY SUSTAINABILITY
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y Manure collection
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= Fiber available for sale as
high quality peat moss
alternative




N & P can be separated from
digester effluent (or from a lagoon with no digester)







Jordan Dairy Farm, Rutland, Mass. (Randy Jordan)

Jordan Farms: A Business Model for Sustainable Dairy Farming

Clean Renewable E[El:trll:“'f Advance sustainable farms and food
3.7 million kWh to power Renewable Energy Create clean renewable energy
nearly 308 homes, Credits [REC] Carbon Dicxide e oryanic it
£500,000 annual revenue 3,700 RECs 5.600 tons GHG 9

$T!i,[][][} annual de5tr-::r}rec| Reduce greenhouse gases
Crop Fertilizer f / revenue Improve water guality
Reduced chemical
fertilizer
Increased yield
$75,000 annual
avoided cost

Milk
Annual production
of & million
pounds/.7 million
gallons of milk

Anaerobic Digester
450 kilowatt system

350 Milking Cows Nutrient-Rich
$100 - $200 per cow ARy Fraduet
incremental net farm
profit from non-milk
revenues

Organic Waste
[Feedstock]
20,000 tons of organic

waste annually
%200.000 in annual !
& tipping fee revenue. =~

L

For more information go to USDairy.com/Sustainability or contact InnovationCenten@USDairy.com U.S. DAIRY SUSTAINABILITY '... INNOVATION
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Jordan Dairy - actual electricity production

Jordan Dairy Biogas Daily Electricity Production

20000

18000

16000

14000

70% of the
electricity

from food

waste

12000

10000

anoa

G0oo

Electricity Production (KWh)

4000

2000

0
& b o K &

& N b b o 3%
QANRURLFLR 2 g g g g o S
&$ ’ﬁﬁ 4ﬁ3 &* /63433‘A3€&A35§4$ﬁ 43$$45£\4§£}4sﬁi4ﬁﬁ 4§£&4S5 & & @ g 4&

& W {J)Pg' G g ¥ o o o o 2O o o o \{\\{1' @\(1'

q}\@q}\’“&\q‘:\@q}\@é"@%@%@&‘%@@%&%@ o o

Date

| @ Electricity Production From Food Substrates {kih) ® Electricity Production From fanure (kih) ‘

5 INNOVATION

S8} CENTER % U.S. DAIRY.

HEALTHY PEOPLE = HEALTHY PHDOUCTS = HEALTHY PLANET 13



Business value to producers

What if ?

oo T METHANE?

What is the value
of dairy manure $100/cowl/year
today?
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Digester products market potential

3.5
5 5, $2.9 Billion = Greenhouse Gas (GHG) Offset
< Credits
g = Nutrient Enriched Fiber
5 25
8 i+ Recovered Phosphorus (P)
E 2.0
c m Recovered Nitrogen (N)
e 1.5
= #0rganic Substrate/ Tipping
2 10 Fees
s mRenewable Energy
= % Certificates (RECs)
m 05 = Electricity
0.0

Most Likely Scenario

Nearly $3 billion potential for dairy industry
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What if 70% of commercial food waste currently being
thrown away was put back into the food system?

15 M tons 5 M tons‘foo-d 109 Mtons
commercial processing dairy cow
& retail food waste l manure

waste \ _ /

30 M yd3 of 34.3M 11.7M 331,163 tons 108,782 tons
nutrient GHG offset MWh recovered recovered
rich fiber credits electricity Nitrogen Phosphorus
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Retailers seeking dairy partners
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Nutrient fractionation

Farmers can realize
market opportunities
and environmental
benefits from nutrient
fractionation both
lagoons and digesters

Dallman Dairy
Wisconsin

FPPC In Florida

SYSTEM RESULTS
1) 95% Solids Captured

. Pit storage of

untreated dairy
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Transformational partnerships — dairies and retailers

Retallers and farmers
together are realizing
market opportunities
and environmental Y Mr
benefits of repurposing kS
manure and food
waste to their highest
value
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Thank you

Jerry Bingold
Innovation Center for U.S. Dairy
Jerry.bingold@rosedmi.com

www.USDairy.com
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National advisory committee

Committee Membership

m Digester Developers
m Co-Products

mNGO

®m Governmental

® Producers

® Research

® Financial

Communications
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Potential for 2,647 dairy anaerobic digesters nationwide

‘*%; i), | Mexico
3 . Mexico &

160 digesters 2,647 digesters

0 High value regions targeted in the report
0 Framework for studies on dairies less than 500 head
a Drive technology developments and investors
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Project finance structure

Feedstock Technology Off take
Agreements =S Agreement e Agreements
Contracts for Term Digester Performance Contracts for Term

of Debt Service Guarantee of Debt Service

Manure

4

Co-Substrates Bilgl-z(;t:;ges
Fiber
Supply Contract for FINANCING OPTIONS Fertilizer
Term of Debt Service Carbon Credits
with Credit Worthy USDA Compost
Supplier Banks Waste Heat
Bonds Other
Grants
Mutual Funds
Private Equity
Other
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