Vo United States
\__/ Environmental Protection
\’ Agency

Federal Financing Resources

for Anaerobic Digesters
May 9, 2018

NICK ELGER — PROGRAM MANAGER
AGSTAR PROGRAM, US EPA



Reminders

= All participants (except speakers) are in listen-only mode

[ Fie View Hep @~ —omx
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O Telephone

® Mic & Speakers Settings

= Questions submitted during the webinar will be
reviewed at the end of the webinar
o) Type a quest|on here —

eedrn

= Questions 5

Enter your question here

= |f you are experiencing technical difficulties, please let -
us know using the Questions pane on the right side o
or contact Jay Gallo at 203-687-9432

GoTlo\Webinar

= A copy of today’s presentation will be available on AgSTAR’s website




Agenda

= Welcome and Opening Remarks

= AgSTAR Program: A Helping Hand for Sustainable Farming
= Nick Elger, US EPA AgSTAR

= USDA Energy and Conservation Programs: Doing more by working together

= Fred Petok, US Department of Agriculture Rural Development

= Utilizing NRCS for Anaerobic Digester Systems

= Jeff Porter, National Animal Manure and Nutrient Management Team Leader, ENTSC,
Greensboro, NC

Mention of any company, association, or product in this

= QU estions and Answers presentation is for information purposes only and does not

constitute a recommendation of any such company,
association, or product, either express or implied, by EPA.




AgSTAR Program

A Helping Hand

for Sustainable Farming
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WHAT WE'LL SEE TODAY
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Introduction to AgSTAR

Who we are, what we do, and why you should care.

Overview of U.S. Biogas Industry

What the market looks like and why that matters.— - G

AgSTAR Resources . -

Take advantng of our tools, resources and network!

Innovative Business Models =
How to build a financially sustainable biogas businesses. S —
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AGSTAR PROGRAM

¥
VOLUNTARY PROGRAM

Collaborative effort sponsored by EPA
and USDA.

0 Promote AD e Strong Ties e Helping Hand
Advancing economically and Working with industry, Assisting those who enable,
environmentally sound livestock government, NGOs and purchase, or implement farm
manure management. university stakeholders. anaerobic digestion projects.

epa.gov/agstar 6






and so Is our consumption of food.




MANURE  FOOD WASTE
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In the U.S. there are approximately: Approximately 133 billion pounds of

j food are wasted at the retail and
% \ consumer level

- 72 million dairy cows
- 66 million pigs

- 9 billion chickens and other poultry
USDfl Census of Agriculture

USDA Food Waste C hallenge
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Our waste has to go somewhere.






A Anaerobic Digestion

., “EPA  Food Recovery Hierarchy

Source Reduction
Reduce the volume of surplus food generated

W, I\ Donate extra food to food banks, soup kitchens and sholters
2 »

Feed Animals
Dive~ ~ua scraps 10 anmie. “~od
-
)
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Benefits

Diversified Farm
Revenue

Rural Economic
Growth

Conservation
of Agricultural
Land

www.epa.gov/agstar/benefits-anaerobic-digestion

Energy
Independence

Sustainable

Food
Production

Farm-
Community
Relationships







https: //www.epa.gov/agstar/project-profiles




#® Meet an Operator

Meet An Anaerobic Digester
Operator

Meet An Anaerobic Digester
Operator

Meet An Anaerobic Digester
Operator

Meet An Anaerobic Digester
Operator

Ermvironmental Prosection
Agency

SEPA &=+

Environmental Topics

AgSTAR

AgSTAR Home

Laws & Regulations

Learn about Biogas
Recovery

Library of Resources

Data & Trends

Stories from the Farm
Project Profiles
Project Spotlights
Meet an Operator

Anaerobic Digestion
Ombudsman

Implement Projects

s Anzerobic Digestion Right
for Your Farm?

Financing
Guidelines and Permitting

Vendor Directory

Fartners

Events

AZSTAR Accomplishments

Celebrating 20 Years of
Anaerobic Digestion

What EPA is Doing

Frequent Questions about
Livestock Biogas Projects

BE  An offidsl website of the United States government.

About EPA

Search EPA.gov

contactus  share (F) (@) (@) &)

Meet An Anaerobic Digester
Operator: Allen Farms

Let's Meet...

Brian Langolf

Director of Biogas Systems and Reszarch Development

University of Wisconsin-Oshkosh
Oshkosh, Wisconsin

Anaerobic Digester Type
Mixed Plug Flow

Operating Since
April 2015

Population Feeding Digester
Approximately 130 cows

Why did the University of
Wisconsin-Oshkosh collaborate
with Allen Farms to build a
digester?

The University is committed to developing
innovative state-of-the-art tools and training
equipment to offer our students hands on
experiencein a living, learning laboratory. The
digester alzo further advances the University’s
sustainability goals set by the campus
sustainability plan and helps develop

FarbhrnAalamr s arnAd el i#Fiane fhat cam harmafille e

Anaerobic digestion can be a great
tool for farms of all sizes to
consider to help improve manure
management practices. When
looked at holistically, they can
provide cost-effective and
environmentally friendly
alternatives to traditional manure
management practices.

—EBrizn Langolf

Welcome to Allen Farms.




= Vendors and Technologies

Vendor Directory

Newtrient Technolog
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AgSTAR Vendor Directory for Manure Digester Systems

The AgSTAR Vendor Directory includes organizations that support the livestock anaerobic digester industry. The

Vendor Directory classifies vendors by country, state, and the services that they provide. Use the Filters row Related Links YO u r A re a Of | n te reStS

below the table to select criteria for narrowing the list of vendors (rows that are displayed match all of the

AgSTAR's Implement Anaerobic Digestion Projects
AgSTAR's Partner Program Check the boxes to sort and access the vendor, equipment and product categories in which y
Excel format: AgSTAR Vendor

Directory, (38 pp. K, March 2018)

Note: Vendor Directory information is provided by the listed organizations. EPA does not endorse any of the listed Q OJ @ : @

organizations or guarantee the accuracy of the information.

selected criteria). You may also use the Search input to search the table for a specific keyword. Please also note

that you can control the number of entries displayed in the table. If applicable, links are provided below the table
to page through the entries.

Vendors Products Equipments
Update or add information to the Vendor Directory by cempleting an online form.
Equipment Vendor Bedding Anaerobic Digester (AD)
Show|10 v |entries Search: Project Developer Compost AD Support System
Consultant Concentrated Nutrients Solids Recovery
Vendor Location Categories Description ) . .
Service Provider Energy Nutrient Recovery
select-  v|* |selec|e |-select +la s Others Fiber Thermal Processing
Services Others
2G Energy, Inc. USA|FL Manufacturer/Distributorof ~ 2G CENERGY Power Systems Technologies Inc. is a U.S. manufacturer of advanced biogas combined heat and power Other
Engines (CHP) cogeneration systems. 2G CENERGY is part of the 2G ENERGY AG Group, the largest biogas energy conversion

system manufactures in Germany, publically traded at the Stock Exchange. The company’s CHP cogeneration power
plants guarantee extreme high energy efficiency, extracted and generated from biogas, landfill gas, sewage gas, coal
mine gas, and natural gas. With more than 3,500 biogas CHP systems supplied and in cperation, 2G CENERGY offers All Technologies Emerging Technologies Newtrient Recognized
integrated and commercially attractive solutions, highly efficient biogas power plants, and unmatched experience in

the farm digester biogas market. As leading manufacturer 2G CENERGY provides technologically advanced and clean

systems to generate electricity and heat, while reducing CO2 emissions and greenhouse gases. All plants are of . -
modular design and manufactured "plug & play connection-ready.” Don't see what you are |OOk|ﬂg for? Search our Directo ry Search

hitp usa.com) | (904) 579-3217 | 205 Cemmercial Drive, St.

Augustine, FL 32092
Acterra Group, USA|1A Consultant Acterra Group, Inc. provides consulting and construction services to the biogas industry. h
Inc. http://www.acterragroup.com/ | Tad Christopher Cooper (tad@acterragroup.com) | (319) 377-6357 | P.O. Box 160, N E w T R I E N T

Marion, 1A 52302 — )

m | Michael J. Turwitt (m.turw




B N RN + o
Y SRR winnipeg
; ' 5 o )
v v - ViL
Vancouver @ T Al
(o] A

a
@

: e HINGTON .
Seattleo i - NORTH DAKOTA PRI !
@ MONTANA MINNESOTA Quebec

;.‘_- Zz 7 ; o
o ¢ @
| BE e @ Wineapo

[ SOUTH DAKOTA
X LOREGO ; W

@ WY OMING
% ) © G REAT

54 NEBRASKA
Lak ,.nt-'

seve | UNITED
: STATES

COLORADO

NE}
BRUNS
H ontreal

. NG MAIN E
LBKe LW =
Haron —\ 17 ‘ — .
| EW
.w-:vF: K s.
Torontog Lake Ontar . .
‘19 ter
!(@ 3 “.# .. (Bcn-;t-:-n
. - Albage J
L . o . ‘ \\f" .J

'3'° F‘.ﬁld;
’trnlt

‘H

} O Providence

ON e.o rk

“hiladelphia

) 'l@ Cley ﬁland

||'I'.|IJI‘|apn_|||_, Iuabs
INDIR N g o
AT Cincithati

St Lous (o

KANSAS e O O ;g
? Arton BRIV IS MISSCURI a y\K
Rlog, ansy Louisville VA RGINIA

v

(4]

Sacramento
O

San Frf.is«:nrs./
> @ KENGS)CKY Q v
. Q Richmond Norfolk
v o

[~ ' KE g CK®
@csno
o)
: Las Veaas COLORADO " G shora
) 3 COLORADC SHe: Knoxville '--“-'t"-'f'-'
CA A c PLATEAU Nashville © o
ca LR A LATEAU Oklahoma City ; < e o
TR e lemphis TENNESSEE nars S b
ARIZONA PRLABENG ARISAS o :
-’Angele; A

NEW. MEXICO Greenv

eigh

o : N S0l
hoenix . ¥ oAl@ta. ciRG .
B Birmingham ‘ DCIII’y
San Diego ~Dallas GEORGI2
P9 Tucson 4
" Tijuana o ® aaBama

® Hog
@ Pouliry
‘ s FLOR 2 Jacksonville
e aieaiiogis San Antgnl-:v ©Houston New Orleans . Beef
o Iy O L ’;C- rlando .
: @® Mixed

El Paso® TEXAS ‘.
hAuslin LOUISIANA

STampa

[iami
o)




DATABASE

amiy t 4 AN EUETE, A F iy

Search:

Biogas

Project Digester . Year . Animal Generation
v Status v v v v Co-Digestion 7 v
Type Type Operational Type Estimate

Project Name “

(cu_ft/day)

Horizontal
AA Dairy Digester Candor Farm Scale Operational
Plug Flow

ABEC Bidart-0Old
Covered
River LLC Bakersfield Farm Scale Operational 600,000
Lagoon

Digester

ABEC Carlos
Covered
Echeverria & Bakersfield Farm Scale Construction 270,000
Lagoon

Sons Digester

ABEC Lakeview

Multiple Covered
Farms Dairy Bakersfield Construction
Farm/Facility | Lagoon




Designs for Operating Anaerobic Digesters (2016) Emissions Reductions (2000-2016)

Unknown/Other: 3 %

Fixed Film:V\/—\
Anaerobic Sequencing Batch Reactor: 1 %

Induced Blanket Reactor: 2 %

Covered Lagoon: 15 % Plug Flow*: 42 %

- _-=.snllBRBECENND

2000 2002 2004 2006 2008 2010 2012 2014 2016

Million Metric Tons CO2 Equivalent (MMTCO2e)

/

[ Direct Reductions [l Indirect Reductions
(MMTCOZ2e) (MMTCOZ2e)

Complete Mix: 36 %

Biogas Uses (2000-2016) Energy Output (2000-2016)
150 1250
125 £ 1000
g
2 100 Combined Heat and Power E— 750
i =+ Electricity =
g Boiler/Furnace Fuel =
5 75 Flared Full Time = S
3 - CNG s
g 50 -®- Unknown E 250 I
z
0__—---.l-----____

2000 2002 2004 2006 2008 2010 2012 2014 2016

I Electricity Projects [l Non-Electricity Projects
(Million kWh/yr) (Million kWwh/yr Equivalent)

DATA & TRENDS

www.epa.gov/agstar/agstar-data-and-trends



State-Specific Requirements

Wiew a3 summary gverview

California

Idahao

Air

¢ The ldsho Department of Environmental Quality [IDEQ] administers air permits.

Solid Waste

¢ Manure-only: The Idaho State Department of Agriculture (ISDA)} regulates manure-only

anaerobic digesters under a facility's nutrient management plan.

o Codigestion: IDEQ permits facilities under the state’s Solid Waste Managerment Rules if

facilitiez have anaerobic digesters that codigest other feedstocks with manure.

Water

¢ Theldsho Department of Water Resources administers water permits.

Interconnection Guidelines
S 4

Interconnection is the physical linking of a
biogas recovery system to the electrical power
zrid. Biogas recovery systems connected to
the electrical power grid generate renewsble
<+ energy, which iz distributed to energy
consumers on the grid. The sale of electricity
can generate revenue for biogas recovery
system owners. Additionally, renewsble

energy certificates (RECs) and other

environmental credits can be earned from

producing and distributing the energy.

Codigestion Guidelines

Codigestion occurs when more than one type of organic
waste iz fed into an anaerobic digester. Codigestion can
increase methane production from low-yielding or

difficult to digest farm-based feadstocks.

e Increasing Anasrobic Digestion Performance with

Codigestion fact sheet answers basic technical

questions sbout codigestion

Codigestion Feedstocks

Codigestion feedstocks can be collected from other
nearby sources including restaurant or cafeteria food
wastes; food processing wastes or byproducts; fats, oil

and grease from restaurant grease traps; energy crops:
crop residues; and others. Codigestion feedstocks should be carefully selected to enhance—not

inhibit—methane production.

UIDELINES AND PERMITTING

www.epa.gov/agstar/guidelines-and- pemnitting- livestock-anaerobic- digesters
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@ BIOGAS POTENTIAL
293

systems

That could produce enough

ELECTRICITY

to power 1,000,000 homes
Or RENEWABLE NATURAL GAS

to fuel 2,000,000 cars

~

~8,100

Potential biogas systems




s BIOGAS AND RENEWABLE ENERGY

U.S. Renewable Generation by
Technology, Non-Hydropower (TWh/year)

Geothermal

9 TWh/year 17 TWh/year 56 TWh/year 224 TWh/year

50 TWh/year
(potential)

Sources: 2017 Bloomberg Sustainable Energy in America Factbook, AQSTAR Data



sl GROWTH IN FARM DIGESTER MARKET HAS LEVELED OFF

cumulative projects

300

225
150
mnlh II

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Sources: AgSTAR Digester Database

epa.gov/agstar




sl GROWTH IN FARM DIGESTER MARKET HAS LEVELED OFF

per million BTU new projects
$11.25 38

$9.00
25

$6.75 AD PROJECT
3 GROWTH

$4.50

PRICE NATURAL GAS

0

$2.25

$0.00 -13

2000 2001 2002 2003 2004 2005 2006 2006 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Sources: U.S. Energy Information Administration, Henry Hub Natural Gas Spot Price; AgSTAR Digester Database

epa.gov/agstar




Renewable Fuel Standard
& Low Carbon Fuel
Standards driving projects

17 projects in California received
California Department of Food and
Agriculture grant funding in 2017

——
==g==}

Four new projects online in first quarter 2018



4 INNOVATIVE BUSINESS MODELS

Models to help diversify revenue, spread
risks, and share rewards.

Q Third-party owned and operated systems

Sharing risks and rewards.

€©) Eco-markets for coproducts
Replacing unsustainable peat moss and plastics.

@) Renewable natural gas to vehicle fuel

Taking advantage of economies of scale.



© THIRD-PARTY MODELS

BAR-WAY FARM

Deerfield, MA

Farm Facts

- 600-acres
« 250 cows milked daily

Digester Facts

« Built in 2016

« 660,000-gallon capacity

- Owned, operated and
maintained by Vanguard
Renewables

7700 MWh

Annual energy output.

5,500 Ibs

Daily offset of CO2

emissions. Annual Digester Input

® 9 200 tons of manure
® 30,000 tons of food waste

epa.gov/agstar



© GLOSED LOOP SYSTEM / SHARED RISKS AND REWARDS

85% GHG Capture

S A Electricity + Heat + Fertilizer
Milk

Manure

Renewable Energy |/ Vanguard

‘
— om Our Cg. .
/ -m F,:’a,m Fal,:,ﬁ?i"lleranve of

©s Since 1919

o

Waste

Organic Waste
Food
Renewable Energy

epa.gov/agstar



£ EGO-MARKETS FOR COPRODUCTS

Displace
unsustainable
peat moss and
plastic planters.

East Canaan, Connecticut

' Small Family-owned farm

The best pots for

starting your plants!
Planted pots biodegrade fast
Roots easily penetrate CowPots
Healthier roots = stronger plants

Enriches garden soil, naturally!

‘ Horizontal plug flow digester

‘ 300 dairy cows feeding digester

Biodegradable planter pots made
from digested manure solids.

epa.gov/agstar




= RENEWABLE NATURAL GAS TO VEHICLE FUEL

CALIFORNIA BIOENERGY'S KERN CLUSTER

Kern County, California

Leverages CA
Dept. of Food
and Ag grant
incentives for
digesters

15 large
dairies

participating in
the cluster

Capacity for 5
million gallons
diesel
equivalent per
year

Combines
compressed

natural gas
and electricity

production

15 MW base
load (30 MW
peak)
electricity
production



JOIN PARTNER PROGRAM!
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Universities Non-profit Organizations State GO\;emmen’rs

Washington State University
33 Pariners and Growing! Anaerobic Digester System Enterprise Budget Calculator

Pretreatment Product Streams

 Share News and Resources —
« Connect with industry leaders ﬁ‘?;
» Receive public recognition S
» Help shape national priorities
* Learn about frends and new
developments




£ Coming Soon!




8 Get Involved

www.epa.gov/agstar

VISIT US!

AgSTAR: Biogas Recovery in the Agriculture

Join our mailing list, discuss partnership Sector SR
opportunities, find links to great AD- |
related planning guides and tools, or just Updated AgSTAR Tools =
tell us about how you're using AD on your o sty oy endorphectonyand rojecDaiabase e
farm. _— B 8\ % Project Database

How AgSTAR Works
Market Data and Trends

Codigestion Guidelines
Frequent Questions

Events

e 1 AD 101

. AgSTAR promotes the use of biogas recovery systems to reduce methane emissions from livestock waste. In addition to producing biogas,
. FG C.l. S h e e.l.s anaerobic digestion systems can also help achieve other social, environmental, agricultural and economic benefits.

Tools
@ Projects...and much more | “ : | |

epa.gov/agstar




www.epda.gov/agstar

Elger.Nicholas@epa.gov





