Just as the Hudson Valley gave birth to the modern American
environmental movement in the 1960s, we are again positioned to
design a system of prosperity and sustainability to inspire the nation.

We have the opportunity to consider new and innovative technologies that
will propel and encourage others for generations to come.
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The Cultivator Presents:
Hudson Valley Circular Biogas Systems

i
A Green Innovative Grant Program Opportunity

Proposal For Wappingers Falls,
Dutchess County, New Y




We need your help:

1. Permission to integrate the Village’s Water Chestnut Harvesting

Operations Into a GIGP application for ‘community contribution’

2. Sponsoring a NY Consolidated Funding Application (CFA)

Host Community For A Green Innovative Grant Program (GIGP)

Hudson Valley Biogas has proposed the solution -

The Cultivator will execute the plan.
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Assessment Of Biogas Feedstocks In Circular Biogas Systems For
New York’s Hudson Valley New York’s Hudson Valley

Industrial Ecology: Hudson Valley Biogas
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Fall 2020 Expected Summer 2021

Nicholas Paul Catania Nicholas Paul Catania

Norwegian University of Science and Technology Norwegian University of Science and Technology

Faculty of Engineering - Department of Energy and Process Engineering Faculty of Engineering - Department of Energy and Process Engineering
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Anaerobic Digestion Pyrolysis
Shipping Container Solutions Small-scale Biochar Production

FB120: ~900 tons / year AR1: FB120: ~750 yardsA3 / year

Biogas / Compost / Liquid Fertilizer Soil Amendment / Heat / Distillates




Anaerobic
Digestion

FB/MB 120

Pyrolysis
(Biochar)

AR1A

Technology -

Max. input:

2,500 kg / day
(solid waste)

5,650 kg / day
(slurry)

Max. input:

3 yard3 / batch
1 Batch / Day

Dimensions:
8 ft x 20 ft
8 ft high



Technology: Systems Solution

Electric
Utility

Generation of
Biosolids at

Water Biomass

Chestnut
Harvesting
Electricity

Generation
of Food & Electricity I e

Wood / Yard Electric
Waste | Generator |

cHEESE T : lng::rsanti:e 1 e Generation
Biomass Biogas . of Wood:
. Heat Branches, Chips,
: Application & Brush

Anaerobic

I Digestion

Digestate
Fertilizer (liquid)

Agriculture
Composting Sector
Compost




Direct Benefits

Water -
. J
L> HV Biogas

Circular
Food Waste Eco nomy q

System

_I_> Proposal
WOOd Waste 1 Agrlcultural
Products




enter for
calE’Therapy

f‘.
s,
3

o\

ﬁ niSelf Storagé" F

sign Library, *






https://goo.gl/maps/zKEGwChZA6BUKz9V8
https://goo.gl/maps/zKEGwChZA6BUKz9V8
https://goo.gl/maps/kNfSAtcnhhb5WCH46
https://goo.gl/maps/kNfSAtcnhhb5WCH46
https://goo.gl/maps/dYRAQjbd6WAnrhVL9
https://goo.gl/maps/dYRAQjbd6WAnrhVL9

Proposed POTW Electricity Recipient(s):

99'New Hackensac! k
Rd, WappingersiFallst..

Application Recipient A Application Recipient B Application Recipient C
Village Water Treatment Facility Tri-Municipal Sewer Connection Wappingers Wildwood WWTP
2784 W Main St, 345 Sheafe Rd, 99 New Hackensack Rd,
Wappingers Falls, NY 12590, USA Wappingers Falls, NY 12590 Wappingers Falls, NY 12590, USA

Please discuss and share preference / recommendation



https://goo.gl/maps/WLmrwN1RmWs9FAnW9
https://goo.gl/maps/WLmrwN1RmWs9FAnW9
https://goo.gl/maps/hddo4G1eQ32Zkqq17
https://goo.gl/maps/hddo4G1eQ32Zkqq17
https://goo.gl/maps/Txcz93SRpWjEm6AB6
https://goo.gl/maps/Txcz93SRpWjEm6AB6

Timeline .

GIGP Award Funding

GIGP Proposal

Technology Investigation Manufacturer Orders Installation Operational

Stakeholder Coordination Stakeholders Alignment Secured Stakeholders

Education & EJ Brainstorm Education & EJ Planning Community Programs
Political Engagement Scaling & Expansion Proposals

Grant Opportunities & Investigation CFA Proposal

Capacity Building / Circular Economy / Sustainability / Triple Bottom Line

Q3 Q4 Q1 Q2 Q3 Q4

2022 2‘3




Proposed Funding Arrangement:
POWER PURCHASE AGREEMENT (PPA):

Third-party developer installs, owns, and operates on the property.

Customer purchases the system's electric output for a predetermined period.

Customer receives a stable and low-cost electricity with no upfront cost.

Owner receives tax credits and income from the sale of electricity.

Community PPA Precedent:
Solar installation at the

Village’s Water Treatment Facility
2784 W Main St, Wappingers Falls, NY 12590, USA



https://goo.gl/maps/WLmrwN1RmWs9FAnW9

Financials:
~S1 million 75% 25% ~S400K

Green Innovative Grant Community Support
‘Energy Efficiency’ Water Chestnut Harvesting,
Sustainability & Environmental Justice Investment Financing, etc.

Technology ~75% ~$ 1 4 million Management ~13%

Circular Economy System

~14% Operations ~12% ~4%

~$185K N BT ~S50K

Integration / Education &
Setup Programming

~$107K

- - Employees (2.5) - $ - $
s 6 50 K $2 10 K Self-Sustaining ) 1 3 5 K
Anaerobic Digestion Pyrolysis (biochar) After Year 1.5 Municipal Support Project Coordination



Cultivator Team

Nick Catania, Project Lead
Hudson Valley Biogas

Industrial Ecologist, NTNU, Norway, HoneyBees 911 LLC

Ross Topliff, PE
Engineering & Technology

Management & Consulting
Tops Engineering

rosst@topsengineering.com

read more

Nick@HudsonValleyBiogas.org

™

Brandon costelloe-kuehn

Youth & Society

Lecturer in Science & Technology,
Rensselaer Polytechnic Institute

brcostelloekuehn@gmail.com

read more

Jim Cunliffe, co-founder
| Tech Valley Center Of Gravity

Global Solutions & Innovation Resources

Cunliffe@provide.net

Matt Alexander
Finance & Politics

City Comptroller at City of
Peekskill, New York

matt.alexander.711@gmail.com

read more
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Melissa Everett, Ph.D.
Stakeholders & Economy

Sustainable Hudson Valley,
Executive Director

melissa.a.everett@icloud.com

read more



https://docs.google.com/presentation/d/16Ghmy5SVuvDUZ6U-hX_xvPrQHT8poyBBMoMvwt9DQV8/edit?usp=sharing
https://www.topsengineering.com/about
https://docs.google.com/presentation/d/16Ghmy5SVuvDUZ6U-hX_xvPrQHT8poyBBMoMvwt9DQV8/edit?usp=sharing
https://www.rpi.edu/
mailto:brcostelloekuehn@gmail.com
https://docs.google.com/presentation/d/16Ghmy5SVuvDUZ6U-hX_xvPrQHT8poyBBMoMvwt9DQV8/edit?usp=sharing
https://www.cityofpeekskill.com/
https://www.cityofpeekskill.com/
mailto:mayormatt@live.com
https://docs.google.com/presentation/d/16Ghmy5SVuvDUZ6U-hX_xvPrQHT8poyBBMoMvwt9DQV8/edit?usp=sharing
https://sustainhv.org/
mailto:melissa.a.everett@icloud.com
https://docs.google.com/presentation/d/16Ghmy5SVuvDUZ6U-hX_xvPrQHT8poyBBMoMvwt9DQV8/edit?usp=sharing
https://www.hudsonvalleybiogas.org/
https://www.ntnu.edu/indecol
https://www.honeybees911.com/
https://www.tvcog.net/



https://www.dec.ny.gov/chemical/114499.html
https://climate.ny.gov/

Cultivator Framework
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Cultivator Advisory

Biogas Production In New York’s Greater Hudson Valley
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Environmental Justice Areas
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NYS DEC Commissioner Policy 29 on Environmental Justice and Permitting (CP-29)
ArcGIS Webmap of the Potential EJ Areas 2020



https://www.dec.ny.gov/public/36929.html
https://www.arcgis.com/home/webmap/viewer.html?url=https://services6.arcgis.com/DZHaqZm9cxOD4CWM/ArcGIS/rest/services/Potential_Environmental_Justice_Area__PEJA__Communities/FeatureServer&source=sd

Education & Environmental Justice

*"l Small scale biogas education is for everyone (4] lad

Kathy Puffer

Education

Training & Consulting
Puffer Biogas

puffer.biogas@gmail.com

With support for class .
setting, organization, & B e€acon I N St | tU te

e —— for Rivers and Estuaries
& Clarkson University



http://kathypuffer.com/
https://www.youtube.com/watch?v=_LDvkQyKhVc

NYSP2I

NYS DEC

o Division of Materials
Management

o  Office of Invasive Species
Coordination

o Reqgion 3 Environmental
Permits

o Climate Change

o Partnerships for Regional
Invasive Species Management
(PRISM)

] Lower Hudson
] SLELO

US Army Corps of Engineers
(USACE)

NYSERDA

Stakeholders:

Clarkson Universit

Beacon Institute for Rivers & Estuaries

Cornell Universit

Cornell Waste Management Institute
lowa State University: C-Change
Cary Institute

Sustainable Hudson Valley
Hudson Valley Regional Council
Hudson River Watershed Alliance

Northeast RISCC Management

Solar Cities: Global Biogas Education
Hudson Valley Vertical Farms

Organix Recycling
Alltech

Lindum (Norway)

American Biogas Council
Ithaka Institute for carbon intelligence

Cornell Cooperative Ext
o Dutchess County

Invasive Water Chestnut
o Beacon Institute for Rivers &
Estuaries (Clarkson University)

o Hudsonia (Bard College)

Land Conservancy Groups

o Columbia Land Conservancy
Dutchess Land Conservancy
Hudson Highlands Land Trust
Stony Kill Foundation

O O O

Universities
o = Vassar College
o Dutchess County Community
College
o Marist College
Culinary Institute of America
o Mount St. Mary's

o


https://www.rit.edu/affiliate/nysp2i/
https://www.dec.ny.gov/
https://www.dec.ny.gov/chemical/97463.html
https://www.dec.ny.gov/chemical/97463.html
https://www.dec.ny.gov/permits/79144.html
https://www.dec.ny.gov/permits/79144.html
https://www.dec.ny.gov/energy/44992.html#:~:text=DEC's%20Office%20of%20Climate%20Change,options%20for%20all%20New%20Yorkers.&text=Promote%20and%20facilitate%20investment%20in,green%20jobs%20in%20New%20York.
https://www.dec.ny.gov/animals/47433.html
https://www.dec.ny.gov/animals/47433.html
https://www.dec.ny.gov/animals/47433.html
https://www.lhprism.org/
https://www.sleloinvasives.org/
https://www.usace.army.mil/
https://www.usace.army.mil/
https://www.nyserda.ny.gov/
https://www.clarkson.edu/academics/beacon
https://www.clarkson.edu/academics/beacon
https://www.cornell.edu/
http://cwmi.css.cornell.edu/index.html
https://cchange.research.iastate.edu/
https://www.caryinstitute.org/
http://sustainhv.org/
https://hudsonvalleyregionalcouncil.org/
https://hudsonwatershed.org/mission/
https://www.risccnetwork.org/
https://solarcities.solutions/
https://www.hvvf.net/
https://www.organixrecycling.com/services
https://www.alltech.com/
https://lindum.no/
https://americanbiogascouncil.org/
http://www.ithaka-institut.org/en/home
http://ccedutchess.org/
https://www.clarkson.edu/academics/beacon
https://www.clarkson.edu/academics/beacon
https://hudsonia.org/
https://clctrust.org/
https://dutchessland.org/about-us/
https://www.hhlt.org/
http://stonykill.org/

Hudson Valley Regional Council ' T Sustainable Hudson Valley

https://hudsonvalleyregionalcouncil.org/ . . https://sustainhv.org/

Pollution Prevention Institute Cornell Cooperative Ext: Dutchess
https://www.rit.edu/affiliate/nysp2i/ http://ccedutchess.org/

” LOWER & | ,
H‘ Columbia Land Conservancy HUDSON Z Regional Invasive Species Mgmt

https://clctrust.org/ X https://www.lhprism.ora/
COLUMBIA PRISM=:

LAND CONSERVANCY

Clarkson: Beacon Institute ClimatePoint

https://www.clarkson.edu/academics/beacon https://en.climatepoint.com/

ClimatePoint

Letters of support to be included with GIGP application



https://hudsonvalleyregionalcouncil.org/
https://sustainhv.org/
http://ccedutchess.org/
https://www.rit.edu/affiliate/nysp2i/
https://clctrust.org/
https://www.lhprism.org/
https://www.clarkson.edu/academics/beacon
https://en.climatepoint.com/

Long-Term Vision & System Solution
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Hudson Valley Biogas

.....t0 new circular economy system solutions.




We need your help:

1. Permission to integrate the Village’s Water Chestnut Harvesting

Operations Into a GIGP application for ‘community contribution’

2. Sponsoring a NY Consolidated Funding Application (CFA)

Host Community For A Green Innovative Grant Program (GIGP)

Hudson Valley Biogas has proposed the solution -

The Cultivator will execute the plan.



Just as the Hudson Valley gave birth to the modern American
environmental movement in the 1960s, we are again positioned to
design a system of prosperity and sustainability to inspire the nation.

We have the opportunity to consider new and innovative technologies that
will propel and encourage others for generations to come.
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