Disclaimer

This presentation has been provided as part of
EPA’s Sustainable Food Management Webinar
Series. This document does not constitute EPA
policy. Mention of trade names or commercial
products does not constitute endorsement or
recommendation of use. Links to non-EPA
websites do not imply any official EPA
endorsement of or a responsibility for the
opinions, ideas, data, or products presented at
those locations or guarantee the validity of the
information provided. Links to non-EPA servers
are provided solely as a pointer to information
that might be useful to EPA staff and public.
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THE BIOFERM™ PLANT AT THE UWO CAMPUS

The Fir§t Commercial Scale Dry
Fermengation System in the Nation!
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UW-0Oshkosh to be 1st in nation to use energy from food

One-of-a-kind blodigestor will be constructed beginning In fall 2010, will use left-over campus waste, expired
groceries, yard waste to power 5 percent of campus
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UWO partners in second dynamic biodigester project

BY ALEX HUMMEL 29 AUGUST 2011 NO COMMENRT
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Wisconsin's largest dairy farm will be
home to one of Wisconsin's most
dvnamic research, renewable energy
production and public education
faciities as part of an initiative
involving the Un versity of Wisconsin
QOshkosh's College of Letters and

Science and UW Oshkosh Foundation.

On Aug. 24, the UW Oshkosh
Foundeation Board of Directors
unanimously endorsed a proposal to

pursue an innovative partnership with Milk Source’s Rosendale Dairy and renewable energy companies

Viessmann Group and BIOFem Energy Systems of Madison.

UW Oshkosh Biodigester Il
Renewable Energy Facility
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Small Farm Applications
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State UWO Fuundatlon partners rally around small-farm biodigester project o e

. 2 by s Bureau

Biodigesters already come in dry, wet,
big and bigger varieties as envisioned and buiit by the University of Wisconsin Oshkosh Foundation, its S
College of Letters and Science and engineering partners Viessmann Group and BIOFerm Energy Systems. @UWOshkosh Twitter

However, the latest incarnation of this sustainable energy generation technology is getting smaller -
family-farm sized. And that is prompting the state of Wisconsin to get behind the technology in a new way.

On March 6, Wisconsin Department of Administration (DOA) Secretary Mike Huebsch announced support

through the DOA and State Energy Program for a feasibility study to install anaercbic digestion units on family

farms with fewear than 500 head of dairy cattle. The *EUCOIlino” {(OY-co-lino} project conducted by BIOFerm™

Energy Systems and the University of Wisconsin Oshkosh, through the UW Oshkosh Foundation, involves the Flickr
first small-scale bicdigester unit in Wisconsin, The feasibility study and test project will be located on the Allen

Farm, about six miles narthwest of Oshkosh.

“Wiaconsin is the national leader for installed anaerobic digestion, and we have the leading minds in the
nation working to advance on-farm enargy solutions,” Husbsch said. "Under the Walker Administration’s

leadership, the collaboregtive relationship built by the Allen’s, BIOFerm, the University of Wisconsin Oshkosh El_-
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Supply of Biomass
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Hypothetical Feedstock Source Profile

Municipal Food

Year (Note: Facility lifetime is >20 yrs)



Community Involvement
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Can't clean your plate? No problem: UWO, Sanimax help community feed the - - o
Blodlgester

There's a new opportunity for regional .
businesses, sc!'f)gis. noniroﬂtj?and @UWDSthSh IW]“.BI'
ather organizations 10 help produce

renewable energy at the University of

Wisconsin Oshkosh's groundbreaking

"Blodigester” facility.

Deozens of restaurants, grocers, K-12
schools, hospitals and senior living
communitias are UEiI'Ii_j recruited as Flickr
partners in a new, community-based.
food-waste-to-energy collaboration led
. . ol by UW Oshkosh and Sanimax, a North
A front-end loader delivers compostable material into one of the American recyciing ploneer since 1881
chambers of the UW Oshkosh Biodigester, first of its kind in the with 15 locations in Canada, the U.S

westem hemisphere. and Mexico, specializing in byproduct ml_-
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2 Main Substrates used at UW-0O




Ultimate Goal for Dry Digesters

Waste to Energy
Organic Waste + Microorgansism
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Dry Fermentation Overview

Wses moisture from organic input to facilitate AD,
Zdditional required liquid is the percolate housing
Jacteria

icrobes within percolate are sprayed to inoculate the
rganic material and stimulate decomposition

e (benerated biogas is collected above the fermentors and
uted to utilization room (CHP)

e Hesidual organic material up to level 4 compost
Can be used as fertilizer for soil enrichment or further composting
e Hercolate is recycled and used again in a closed loop
stem eliminating risk of groundwater contamination

13



Dry Fermentation Process

e Batch Approach

> At 28 days — portion of digested material is extracted
and mixed with new material and mixed

> Mixed batch reloaded into chamber for new cycle

« Compesition-= 50% fresh

= 50% partially digested material
> Why mix?

* Neutralization of pH of the fresh inputs and inoculates fresh
material

° In floor heating system maintains temperature at

38°C

14



Dry Fermentation

Wet Fermentation

e Dry Fermentation eliminates
waste water

e Dry Fermentation does not
require pre-treatment of organic |
material because it is stationary

e Dry Fermentation has reduced
energy load due to reduced |
electrical/mechanical needs and
mesophilic working range |

e Biomass input remains stationary
in dry fermentation while
bacteria flows through the |
biomass, resulting in significant
cost and energy savings

¢ Wet Fermentation
increases waste water

e Requires pre-treatment of
organic material due to

pulping
e Needs more energy
because of mechanical

inputs for stirring of sl

doe
-bv

e Requires continual biomass
input increasing cost and
energy

Advantages of Dry Fermentation

15



BIOFerm™ plant at the UWO campus

-Tdrmenter plant with additional biomass storage

sapadity.
Total Building Footprint: 19,000 ft2

5 Fermenter: 70 ft x 23 ftx 16.7 ft
: Total Fermenter Volume: 26,887 ft3
Storage Area: 2,000 ft2
A Mixing Area: 7,800 ft2

Installed Electric Capacity: 350 kW




tprage of Biomass

30 m

) “ Fermentation Chambers

Old Biomas

8 day cycle

artially digested material is extracted and mixed in
:| ratio with new material
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Loading of Biomass
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’ Electricity and Heat are generated...

GAS STORAGE GAS

GENERATOR

Solid “digestate” - aerobic composter site
(can be custom batched — e.g. organic)



UW Oshkosh Renewable Energy Facility

i -

- @ uwo campus

City of Oshkosh
Yard Waste Site

| Oshkosh Wastewater
Treatment Plant

CHP Generator:

Annual Heat:

370 kW
Annual Electric: 3,000 MWh (ca. 10% of UWO)
3,400 MWh (ca. 10% of UWO)

Oshkosh Senior

Center|

Fox Valley

Technical College

Food Processing Plants

Food Waste Collectors



Laboratory Testing



leed [for Laboratory and
Pi esting

consumer of feedstock
d needs to know the

*Dry fermentation and wet
arejdifferent — lack of
infdrmation.

Mgst also know the
limgations of each
feefistock and microbial
bioghemistry can often be
limged by micronutrients.




or Laboratory and Pilot Testing
Afglity to blend feedstock to

‘ leve optimal performance is
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-Alglity to place feedstock in full-
scdle application for proof of concept
in i@dustrial-scale unit.

-Crjpdle to grave approach to simple
tesging through proof of concepts.
Dgvelopment of additives and
midgrobial augmentations to
makimize biogas generation in
cugomized feedstock blends.







