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Explore. Discover. Connect.




_ ] To connect Minnesotans to the evolving
Mission story of agriculture through hands-on
educational experiences, partnerships,
& community engagement.

R e e R T

. S B Om e e




o Minnesotans & consumers view
Vision - -
agriculture as part of the solution

to our food, fiber, energy, &
environmental challenges.
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Walking Path

PARTNERSHIPS

e Crop Research

e Strip tillage

e CRP

e MN Ag in the Classroom
¢ Waseca FFA

e Community Garden

e Water Quality Certified




360 acres of Educational Opportunities
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Use of Digestate

Erin Cortus, Ph.D.

Associate Professor &
Extension Engineer, University
of Minnesota

Agricultural Utilization Research Institute Institute



Storage of Digestate:
Implications for Regional
Farm Models

ASéociate Professor and Extension Engineer
Bioproducts and Biosystems Engineering
University of Minnesota




Animal Manure Management System

Collection —————) Storage

4Rs of Nutrient Management Appllcatlon /
Right Source Utilization
Right Time
Right Place

Adapted from LPES Curriculum
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National Pollutant Discharge Elimination System (NPDES)
and/or similar permit requirements

4 ) 4 )
No ..
Discharge Siting
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4 ) 4 )
Nutrient
Capacity Management
Manure Plan

~ / Storage ~ S/

Requirements




Implications of digesters for regional farm models?

Manure
Storage
Design and
Management

Biosecurity




Animal Manure Management System with an On-Farm Digester

Storage

i Treatment

Application /
Utilization

Adapted from LPES Curriculum
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Anaerobic digestion is the consumption of organic material

Manure Digestate

Organic
Material

-Anaerobic digestion
does not remove all
organic material.

-Some nutrients are
transformed to different

forms.
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Requirements
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Storage
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Odor and gas impacts are expected, but hard to estimate

 Reduction in odor

 J|ncrease in
ammonia

 Lack of data for
existing impact
assessment tools

OFFSET Summary and Results

OFFSET Wer 2.0

University of Minnesota

Farm Name |Exzample Deep Pit Swine Farm 212017
County | Somewhere in
Evaluator |Cortus
Date |Taday
Source Characteristics 5ummary Flux Rates [with control technology) Source Emission Rates™
Similar | Emit Area| Control Technology Eelcen DOdor |DFF5ET| H25 | Ammonia Ddor | H25 | Ammonia
Sources sq ft Type reated oulsim2 | OER | ugisim2 | uglsim2 ouls | ugls | ugls
Buildings
Swine Finizhing - deep pit 1 20000 User added 10 0.4 33.8 5.3 35.0 13324 1043 15zz02
Area Sources
Earthen manure storage 1] Mone 4.0 13 253 107.0 1] o] o]
User added i] Mone 0.0 0.0 U] 0.0 i] 1] 1]
"inchudes control technologies
= — 100%
Site Emissions ga9;
Total Site Ares (2] 20,000 2 gaop —
Total Odor Emission Factar (TOEF)| 65 L a7 % /"-.—-_
Tatal Site H25 Emissions [mglzl]__ M1 2 oy .
Tatal Site H25 Emission AYERAGE (Ibsiday) 2 =3 ‘f
Tatal Site HZS Emission MAX [Ibsiday 4 2 %% 7
Total Site H2S Emissions [tonsiur] 1] E: 94% I
Total Site Ammonia Emissions [mgl's] 152 5 0304
Total Site Ammonia Emission AVYERAGE (lbsiday) 35 3 q2% I
Total Site Ammonia Emiszions MAX [lbsiday] 53 915 f
Total Site Ammeniz Emizsions [tonsiur) 5
90% T T T T T
Source Edge to Mearest Neighbor [ft]l 1320 | 0 1000 2000 3000 4000 5000 6000
OFFSET Annovance-free frequency] 9593 Distance (ft)




Biosecurity

Perimeter Buffer Area
The area that relates to day-to-day care of
the animals.

First line of defense against the entry of
A pathogens.
[eiltahetfal il

Digester l (e

1. Increased human and vehicle
traffic.

Storage -
2. Manure movement off the farm.




Animal Manure Management System with an Off-Farm Digester

Collection

Application /
Utilization

Adapted from LPES Curriculum
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Biosecurity

1. Increased human and vehicle

traffic.
A 2. Manure movement off the farm.

1L 3. Mixed manure/digestate onto
NS 1A
|.|_|.>A 0 ;W farm.

Storage
- Proximity of the
manure/digestate to
animals?

Storage




»|s digestate still manure?

»How will digestion affect an NPDES (or
similar) permit requirements?

»What is crossing a farm boundary?

Resources _
Midwest Plan Service =

https://www-mwps.sws.iastate.edu/
Livestock and Poultry Environmental Learning Center
Articles, factsheets, videos

http://www.extension.org/animal_manure_management



https://www-mwps.sws.iastate.edu/
http://www.extension.org/animal_manure_management

Questions or Inquiries

Erin Cortus
Associate Professor and Extension Engineer
Bioproducts and Biosystems Engineering
University of Minnesota
ecortus@umn.edu
612-625-8288




Use of Digestate

Melissa Wilson, Ph.D.
Associate Professor &
Extension Specialist,
University of Minnesota

Agricultural Utilization Research Institute Institute



UNIVERSITY OF MINNESOTA EXTENSION
Driven to Discover

Land application of digestate and how
it may change manure management

Dr. Melissa Wilson
Associate Professor and Extension Specialist
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MAKING A DIFFERENCE IN MINNESOTA: ENVIRONMENT + FOOD & AGRICULTURE + COMMUNITIES + FAMILIES + YOUTH

© 2022 Regents of the University of Minnesota. All rights reserved.



Considerations for land
application

Changes More or less Different Changes

in nutrient land may equipment for in state
content be needed application permits

M UNIVERSITY OF MINNESOTA EXTENSION

© 2022 Regents of the University of Minnesota. All rights reserved. Photo credit: U.S. Dairy



From raw manure

_ Digestate has:
to digestate

- s < 4 = Higher ammonium
v ™ //\\ evels
a o I * Higher pH

/ DIGESTATE P

Total N, P, and K
remain stable

= Dry matter content
= | ower C:N ratios
= Reduced viscosity

M UNIVERSITY OF MINNESOTA EXTENSION

Diagram credit: Minn. Department of Ag



Effects of liquid-solid separation on digestate

 Higher dry matter (19-
25% solids) and organic
matter

 Most P is left in the
solids, also contains N
and K

« Low dry matter (4-7%
solids)

« Easier to pump with
fewer blockages

» Typically high in N
(ammonium form) and K
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© 2022 Regents of the University of Minnesota. All rights reserved.



Consider application rates and timing

= Digestion makes
nitrogen more:

— Plant-available

= Application rates will
need adjusted

— Easily lost

= Apply as close to crop
uptake as possible

M UNIVERSITY OF MINNESOTA EXTENSION

© 2022 Regents of the University of Minnesota. All rights reserved.

Manure Types

Solid

Liquid

B Ammonium-N Organic N

Poultry

litter

0% 950% 100%
Percent of total nitrogen (N)

37



Adjust nutrient management plans

Lower application rates may
mean more land is needed

Sample digestate and
send to a lab to help
with planning

Liquid-solid separation may reduce
volume so less land may be needed
If solids are recycled to the barn

M UNIVERSITY OF MINNESOTA EXTENSION 38

© 2022 Regents of the University of Minnesota. All rights reserved.



Application equipment

Highly recommend that
digestate is injected or
Immediately incorporated

M UNIVERSITY OF MINNESOTA EXTENSION

© 2022 Regents of the University of Minnesota. All rights reserved.

If getting liquid and solid
digestate, may need equipment
to land apply both types

39



Don’t forget to check/update your permits!

m1 **Always check with your

MINNESOTA POLLUTION %% AERETEe OIS
CONTROL AGENCY

= A manure digester is permitted just like any other manure storage area at
a feedlot

= The material coming out of the digester is still manure

= Co-digesting a significant amount other materials (i.e., food processing
wastes) with manure could complicate the permitting process and require
a permit other than a feedlot permit

M UNIVERSITY OF MINNESOTA EXTENSION

© 2022 Regents of the University of Minnesota. All rights reserved.
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UNIVERSITY OF MINNESOTA EXTENSION
s Driven to Discover:

Questions or Inquiries?

Contact Info:

* mliw@umn.edu

* Follow me on : @M anureProf
* https://z.umn.edu/manureresearch2021

© 2022 Regents of the University of Minnesota. All rights reserved.
The University of Minnesota is an equal opportunity educator and employer. This PowerPoint is available in alternative formats upon request at 612-624-1222.
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Audience Q & A

Agricultural Utilization Research Institute

Agricultural
Utilization
Research
Institute



Networking Break

Agricultural Utilization Research Institute

Agricultural
Utilization
Research
Institute
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