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Webinar Housekeeping

* Attendees will be in listen-only mode
* Audio connection options:
— Computer audio

— Dial in through your phone (best
connection)

Technical difficulties? Contact us through
the chat section, lower right of your screen

Use the Q&A window to ask questions

Today’s webinar will be recorded and
posted to “BETO Webinars”:
energy.gov/eere/bioenergy/beto-webinars

Sign up for BETO news, events, and funding opportunities:
energy.gov/eere/bioenergy/beto-newsletter

NOTICE: This webinar, including all audio and images of participants and presentation materials, may be recorded,
saved, edited, distributed, used internally, posted on DOE’s website, or otherwise made publicly available. If you
continue to access this webinar and provide such audio or image content, you consent to such use by or on behalf of
DOE and the Government for Government purposes and acknowledge that you will not inspect or approve, or be

compensated for, such use.
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https://www.energy.gov/eere/bioenergy/beto-webinars

-
Sponsor:

e U.S. Department of Energy (DOE)
Bioenergy Technologies Office (BETO)

s
BETO & DOE National Laboratory

L Members:
About the B|Oenergy - Bioenergy communicators, laboratory

relationship managers, BETO tech

Communicato rs team, and education and workforce
(BioComms) Working Group development professionals

Purpose:

« Communications strategy for BETO-
funded bioenergy research and
development

Photo by iStock
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Today’s Agenda

. Beau Hoffman: Overview of DOE-BETO-NREL Waste-to-Energy
Technical Assistance for Local Governments Program

II. Thomas Swarr: Hartford Solid Waste

lll. Rob Davies and Lance Larsen: Odyssey Renewables and Jo-
Carroll Depot Local Redevelopment Authority

IV. Shelby Best: Region 1 Planning Council
V. Breanne Johnson: North Central Texas Council of Governments
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Today’s Presenters

Beau Hoffman Shelby Best Breanne Johnson

DOE BETO Region 1 Planning North Central Texas Council
Moderator Council; Rockford, IL of Governments; Arlington, TX

Thomas Swarr Lance Larsen and Rob Davies
Hartford Solid Waste Odyssey Renewable Energy / Jo-Carroll Depot Local
Task Force, Hartford, CT Redevelopment Authority; Savanna, IL
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Beau Hoffman

Technology Manager
DOE BETO

Moderator for Today’s Forum
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Overview of DOE-BETO-NREL Waste-
to-Energy Technical Assistance for
Local Governments Program

November 4, 2021

p=ppp=pm snny | Office of ENERGY EFFICIENCY %=
ENERGY | & RENEWABLE ENERGY N R E I
=t
BIOENERGY TECHNOLOGIES OFFICE
Transforming ENERGY
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. About our FY21 Cohort of Partnerships

17 Communities from 13 states

Program was launched in March
2021

* Application phase: late March -
early April

* Review phase: late April
 Announcements made: April-May

* All projects have “kicked off” at
this point
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About Our FY21 Cohort of Partnerships

What types of assistance were most requested?

Cost-benefit analysis
Navigating policies and incentives

Evaluation of options for treating difficult-to-
manage streams

3 party support in briefing other local
decision makers and officials

What other themes emerged?

U.S. DEPARTMENT OF ENERGY

Urgent need for new resource/energy recovery
strategies (i.e., due to landfill or incinerator
closure)

Food waste and municipal wastewater
residues are a priority

Further assistance is welcomed

OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY | BIOENERGY TECHNOLOGIES OFFICE
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‘What's New in 2022...? (and what'’s not)

What type(s) of WTE technical assistance are you interested in receiving? Check all that apply. (Reguired)

U n d e r CO nSi d e rati o n fo r 2 02 2 * : [ Resource information (e.g., guantity, current use, availability, economics, logistics, etc.)

[J Technology options for energy recovery, product considerations

u u = [J Market/policy considerations
e Longer a ppllcatlon WI ndOW [J Social and ethical considerations (e.g., jobs development, equity assessment)

[ Environmental considerations

) Cou nty_level pa rtici pation [ Analysis support (e.g., cost-benefit analysis, feasibility studies, project screening, etc.)

[ Discuss project financing options
[ Roadmap consultation, energy/waste management planning support, resilience planning assistance

* Two ‘phases’ of technical assistance available: 1 Eaicotn (. weorers,revorng meetngy)

- NeW partnerShlpS If other, please describe.
— Follow-on assistance for previous participants .

Briefly provide more specific information about the WTE technical assistance you need. (Required)

e

W h a t ’ S StaYi n g t h e Sa m e: .Pllivasre pro::det an: ellddlition.altbackgrf::md infotrmat;otll'l reltevant to thi.sl:I reqtl.'lest, st:ch(aRs enlaargé))! goals, past studies,
* Length of application (short!)
e Staying focused on organic waste fractions

* Any stage of community planning is %
welcomed K h @ S

* NREL su bjeCt matter expe rts Sewage Sludge Fats, Oils & Greases

Food Waste Animal Manure

*Subject to appropriations
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Other Opportunities

"COMMUNITIES

:"LEAP

***

MERICAN i
AMERICA Inclusive Energy

LRI |nnovation Prize

° . U.S. DEPARTMENT OF ENERGY

12-18 month technical assistance program $2.5M prize pool
on a variety of areas of Planning and Development:
* Clean Energy * |Increase participation in clean energy and climate-
* Energy Efficient Buildings and Electrification smart job training
e Clean Transportation * Fund activities to help disadvantaged communities
e Carbon Capture / Storage become aware of, apply into or secure DOE funding
* Energy Site Reclamation and Critical Materials (or other funding)

Processing * Enable the development of replicable clean energy
 Community Resilience Microgrids transitions
* New / Enhanced Manufacturing
Application window opened on 10/25, due 12/17/21 Application window opened in September 2021, due

2/25/22
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Other Opportunities
Better

The Energy Data Management Manual provides clear, step-by-step guidance to track

® @ .
B u I I d I n s . / energy performance and compares publicly available energy data management tools.
]
A T
L}
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. :

U.S. DEFARTMENT OF ENMERGY

The Measures Checklist includes no-and low-cost energy savings options and identifies
23 high impact innovative energy conservation and resource recovery measures.
The Measure Planning Workbook is an automated tool that can help facilities decide
whether and how to implement one of the 23 measures,

Project Financing
The Financing Matrix highlights available financing and funding programs and

mechanisms for the wastewater sector.
The Energy Savings Performance Contracting Guide helps decision makers consider
this option for wastewater infrastructure improvements.

Customized Toolkit Training Plan Development
. . ; .. The Infrastructure Improvement Plan Template cutlines topics a facility may consider
DOE is offering customized training on Inchuding i Shekr ou plan. Severa] axample plans are aiso avaliable.

Sustainable Wastewater
of the Future (SWIFt)
Accelerator

the use and implementation of the
Wastewater Energy Management (SWIFt)
Toolkit to help more facilities set and

achieve their energy efficiency goals. Get For more information: Shannon Zaret

access to resources, networking, technical Shannon.Zaret@ee.doe.gov
support, and recognition.

Chelsea Mervenne

Get Started Chelsea.Mervenne@ee.doe.gov



mailto:Shannon.Zaret@ee.doe.gov
mailto:Chelsea.Mervenne@ee.doe.gov

Questions / Feedback / How to Stay in Touch?

Be sure to reach out so that we can
include you with future announcements!

SUBSCRIBE TO THE
) oo Milbrang BIOENERGY
Beau Hoffman helia Milbrandt NEWSLETTER

Beau.Hoffman@ee.doe.gov Anelia.Milbrandt@nrel.gov

Sign up to receive updates and events from
the Bioenergy Technologies Office.

. . Enter Email Address
Also subscribe to the Bioenergy _

Technologies Office newsletter:

energy.gov/eere/bioenergy/beto-newsletter
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Thomas Swarr

Hartford Solid Waste
Task Force

Hartford, CT
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Hartford, CT - Finding a Sustainable & Just
Solution for Solid Waste

Thomas Swarr
Co- Chair Hartford Solid Waste Task Force
4 November 2021



A Looming Crisis

Proposal to refurbish failing trash-to-energy plant
rejected - 30 yr. commitment @5145/ton

Plant scheduled for shutdown by 30 June 2022

City seeking to recover riverfront property for
potential economic development

Regional authority (MIRA) obligated to provide
waste disposal services through FY 2027

Strong opposition to any waste operations in
Hartford due to past environmental injustices

State will resort to transferring waste to out-of-
state landfills



CT Coalition for Sustainable Materials Management

» >80 CT municipalities joined
» Working groups
» Food scraps / Organics collection & diversion
» Increase recycling
» Unit-based pricing
» Extended producer responsibility
» No substantive discussion of new disposal infrastructure

» Anaerobic digestion / composting of food scraps




Hartford Solid Waste Task Force

» Original focus on opposing redevelopment of MIRA trash-to-
energy facility

» Moving from NIMBY to YIMBY

» Mixed waste processing plant 100,000 to 200,000 tons per year
to sort raw municipal solid waste (MSW) to recover organics &
potentially recyclable materials

» Smaller, distributed plants to address environmental justice
concerns, reduce truck transport, & associated emissions

» Reduces, but does not solve need for additional disposal
capacity

» Public support? Political support?




Goals for NREL Technical Assistance

» Instigate more robust discussion of long-term solution for
Connecticut waste management

» Reframe problem from waste that needs to be disposed in
most cost-effective manner to potential resource stream
to be processed into more valuable outputs

» Highlight need for public policy reform to make recovery
of fuels/materials financially feasible
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Lance Larsen

Odyssey Renewable Energy

Rob Davies

Jo-Carroll Depot Local
Redevelopment Authority

Savanna, IL
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Landfill Diversion and Rural Economic Development
via Anaerobic Digestion of Organic Waste Streams

® JAVANNA ©
INDUSTRIAL PARK




Overview of the Project

e Public-Private Partnership between Savanna Industrial Park and Odyssey
Renewable Energy

e Absence of natural gas service due to prohibitive cost of pipeline

e Missed opportunities for development, job creation

e Proposal to generate renewable natural gas (RNG) through anaerobic
digestion (AD) fills the energy gap for industrial development

e Impetus to establish public intermodal / waterside port facility

e June 2021: NREL Technical Assistance Grant

® ghIANNA &
A S INDUSTRIAL PARK




What is Anaerobic Digestion?

Anaerobic Digestion is a natural, biological process that breaks down organic matter without
oxygen. The by-products of the process are biogas and nutrient-rich digestate. The biogas
can be upgraded into a substitute (RNG) for fossil natural gas, while digestate can enhance

soils.
Agriculture and
Animal waste / \
>
Vehicle fuel
Food waste and ) )
MSW Anaerobic digester
[ igestate |
Industry \ ///
effluents

. ® SIVANN @
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Organic Waste Streams

Food waste - single largest solid waste
stream reaching landfills

e Industrial / Manufacturing

e Stillage / dried distillers grain

e Organic portion of MSW

Agricultural waste
e Cornstover
e Industrial Hemp - Develop into
rotational commodity

Slaughterhouse waste and Deadstock

A o)
eeeeee ble energy

Problem: Food Waste

Wood
11.9%

Food Waste
29.2%

Metals
12.0%

Paper
22.7%

Plastics
24.2%

® ghIANNA &
INDUSTRIAL PARK




Landfill Diversion

A growing number of states and municipalities are implementing organic waste bans or
mandates.

e 24 States on Yard Waste: Arkansas, Delaware, Florida*, Georgia*, lllinois, Indiana, lowa*,
Maryland, Massachusetts, Michigan, Minnesota, Missouri, Nebraska™, New Hampshire,
New Jersey, North Carolina, Ohio, Pennsylvania, Rhode Island, South Carolina, South
Dakota, Vermont, West Virginia, Wisconsin. (*Allow garden waste disposal if the landfill

generates energy)
e 8 States on Food Waste: California, Connecticut, Maryland, Massachusetts, Oregon,
Rhode Island, Vermont, Washington. (Also of note: New York City, Seattle)

Municipalities that do not proactively seek to minimize and sustainably manage organic waste
streams will likely face fiscal challenges in the form of rising tipping fees and transportation costs.

® ghIANNA &
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Rural Economic Development

e The Project will spur economic development along a disinvested area of rural NW lllinois

o Encourage development of productive infrastructure _
Jobs & Food Organic Waste

o Renewable fuels for transportation

o Advantage of sourcing feedstock via rail and barge %
e Communities and social impact

o Job training and workforce development G

o Reduce chemical and nutrient runoff into local watersheds Fertilizer =~ Renewable Energy

o Community engagement and outreach, social uplift
o Youth programs, rural-urban connection
e Environmental Conservation and Sustainability

o Offer farming inputs that are sustainable and regenerate soils to support a healthier
and overall more productive output

® ghIANNA &
A S INDUSTRIAL PARK




Shelby Best

Region 1 Planning
Council

Rockford, IL
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Community Waste
Planning in
Northern lllinois | -Rri.

Addressing barriers and opportunities for waste management

11/4/21




BACKGROUND & CONTEXT

Region 1 Planning Council

WHO, WHERE, WHY

o Region 1 Planning Council is a
special-purpose, regional
government agency located in
Northern lllinois.

o We collaborate and convene with
local governments, addressing
regional issues on a long-term
horizon.

o R1is currently working on an
updated Solid Waste Management
Plan for Boone and Winnebago
Counties.

R.I REGION 1 PLANNING COUNCIL — SERVICE AREA

) =
B
&
E,
o5 |

WISCONSIN J

Stephenson

ILLINGIS ;/:/' b5

......

— _// \ R
/ | s (T
— | |
f &
| | |
— L nta;
LEGEND | WinBIS Baunda ¥ E Land E: e /// EOD Bouadary I:I nnnnnnnnnnnnnnnnnnnnnnn v & s
Y4 A v s 940 e LA i
wa oy g




ISSUES

Regional Constraints

WASTE CHALLENGES IN NORTHERN ILLINOIS

o The region has multiple landfills
that are running out of space.

o The Chicago Rockford
International Airport is one of the
fastest growing cargo airports in
the world.

o We need to prepare for an
increase in economic activity as a
result of a growing airport and
economy.




Percent

ISSUES N R] -
Community Survey Results (Boone & Winnebago Counties)| Most Materials Recycled J’% 5
205 on

Which of the following materials does your household recycle

110
(either curb-side or at drop-off facility)? (Check all that apply)

100

90

80

70

59.6
60
50.5

i 45.9

40

30

20.2
20 14.7
10 3.7 1.8 3.7
0
Household items Yard waste, curb-jYard waste, drop- Composting food Composting food Household Electronic items Building materials  Plastic bags Bulk items Other (Please list)
like newspaper, side off waste, drop-off ~ waste, at home || hazardous waste like computers, from home repair (furniture,
bottles, cans, (HHW) items like televisions, or cell or remodeling mattresses, etc.)
glass, or paint, lawn phones
magazines chemicals, and
automotive

Value



NEEDS & OPPORTUNITIES < R-I g

Organic Waste Generation & Diversion Potential (Credit: University of lllinois Chicago Unpublished) 3

Organic Waste Generation (2000-2040)

Boone County Winnebago County
0 90 @ 90
= 2
o
& 60 % 60
w w
= =
o
: :
30 30
mn||I|l||||||||IIIIIIIIIIIIIIIIIIIIIII :
znnu 2010 2020 2030 2000 2010 2020 2030 2040

W Food m Other Organics

Estimated Diversion Potential (tons/year)

Reference Diversion Rates
* 30% for food and 70% for non-food organic waste
Total
Food Non-food Oraanic
o g Boone Winnebago Total
lllinois state (2009) 0.0% 28 0% 14 0%
lllinois state (2015) 1.3% 29.8% 14.3% 2020 7,255 41,460 48,714
2040 8,084 41, 001 49 585

U.S. Average (2018) 31.3% 70.2% 46.0%




NREL TECHNICAL ASSISTANCE PROGRAM

Cost Benefit Analysis of Food Waste

NPY [$/t]

NPV [$/t]

NPV [$/t]

| LCFS = low carbon fuel standard | NPV = net present value | O&M = operations and maintenance | PNG = pipeline natural gas
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Nonresidential food waste (NREL) - 26,204 t/y
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Residential food waste (NREL} - 56,177 t/y
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O NPV B Product Capital Cost RIM Profits Bl Compost Product
B Capital Costs Product O&M Costs B REC Profits Tipping Fee
e O&M Costs W Product Profits LCFS Profits

ASP = aerated static pile | CHP = combined heat and power | CNG = compressed natural gas |

| REC = renewable energy credits | RIN = renewable identification numbers | t/y = tons per year



FUTURE PLANS

Plans for a zero-waste region

MOVING FORWARD

o Complete the Regional Solid
Waste Management Plan.

o Continue to explore Waste-to-
Energy technology options and
feasibility, particularly as it relates
to organic waste.

o Engage the community
throughout the planning process.




Breanne Johnson

North Central Texas Council
of Governments

Arlington, TX
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Organic Waste to Renewable Natural Gas:
Regional Efforts in North Texas

U.S. Department of Energy Bioenergy Technologies Office

Community Waste Management Technical Assistance Forum:
Exploring Solutions to Convert Waste to Energy and Bioproducts

November 4, 2021
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North Central Texas
Council of Governments
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Large Region and Growing

* Quasi-governmental, voluntary association of local

governments

» Assists local governments in:

* Planning for common needs
Cooperating for mutual benefit
Recognizing regional opportunities
Resolving regional problems
Making joint decisions

* No regulatory authority

» 4th largest metropolitan region in the United States -

centered around cities of Dallas and Fort Worth

« Population: 7.7 million people currently (larger than 37 states

in population); projected 11.3 million in 2045

» Area Served: 12,797 sq. miles — larger than nine states in area



50%

of NCT waste stream is

organic waste;
31% is food waste.

RNG use accounted for
25%
of GHG emissions

reductions from DFW fleets
in 2019.2

Challenges and Opportunities
Driving Change in North Texas

» Waste capacity — landfills are filling up

« Organic waste — above national average food waste
 Biosolid management is increasingly difficult issue
» Zero-waste and other materials management goals

* Long-term greenhouse gas emission reductions —
climate goals

* Production of biogas (renewable energy) and
renewable fleet fuel — energy resilience

Need for New Approaches to
Address Challenges!



North Central Texas Organic Waste to RNG
Opportunities

Evaluate Organic Waste Supply
Feedstocks (food waste/biosolids)

Identify Regional Feedstock
Collection Models

Evaluate Existing and Future Demand
RNG Vehicle Fuel

Identify Potential AD Locations
Based on Costs/Benefits and
Emissions Reductions

Evaluate Potential Location Along
SH121 Corridor

High-Level Screening/Feasibility
Analysis of Food Waste Pathways

Provide Cost-benefit Analysis for
Potential Anaerobic Digestor
Location

- Process Dewatered Sludge
- Process Food Wastes

Evaluate Potential Energy/Biogas
Produced

DOE Technical Assistance Opportunity

Moving Forward

Complete Regional Organic Waste to
Renewable Natural Gas Study —
Summer 2022

Continue Growing Partnership
Opportunities Based on Outcomes of
DOE Technical Assistance

Look For Potential Funding to Move a
Project Forward




DOE/NREL Waste-to-Energy Technical
Assistance

NREL Sensitivity Analysis: Residential Food Waste

100 Residential scenario high - 1,273,366 t/y

50 4

* The large amounts of residential and I = ------- —- ------- o ... B
nonresidential food waste in surrounding counties = ] e

help AD systems maximize economies of scale, and =
make them less sensitive to changes in waste o

NPV [$/t]

50 4

ava||ab|||t 5 0____- ______ = _______ o I # _______ E L
y § -50 - - -
* Multiple possible pathways to managing food 1001
. . . -150 A -
waste via AD exist and could be economically 00 Residential scenario average - 892,348 tly

ul
o
L

viable solutions

: o = _______ o ..
* Waste-to-energy systems and incentives such as 122 — —_— -
RINs and LCFS could represent significant revenue s ;J - - - -
streams, but depend on accessing appropriate
markets and managing products effectively
* Understanding how biogas systems scale to the )
large digester sizes shown here is a key e o o TP DT

I Capital Costs Biogas O&M Costs LCFS Profits Tipping Fee

opportunity for future work to consider. = ot ot bloase Pt



Contacts

Breanne Johnson

Environment and Development Planner
North Central Texas Council of Governments
bjohnson@nctcog.org

(817) 695-9148

NCTCOG Organic Waste to Renewable Natural Gas Regional Study Website:
https://www.nctcog.org/envir/materials-management/materials-management-

plan-1



mailto:bjohnson@nctcog.org
https://www.nctcog.org/envir/materials-management/materials-management-plan-1

Thank you!

, ZiINREL
Waste-to-Energy Technical

Bioenergy

-
Assistance for Local DY ——

Governments

Biochemical Processes

Enzyme & Microbial

nrel.gov/bioenergy/waste-to-
energy-technical-assistance.html

Integration

Biomass Deconstruction &
Pretreatment

.
E m a I I . Biogas Upgrading & Waste-
- to-Energy

Biological & Catalytic
Conversion of Sugars &

Beau Hoffman Anelia Milbrandt

Algal Biofuels

Beau.Hoffman@ee.doe.gov Anelia.Milbrandt@nrel.gov o

Bioenergetics

Patabtin Carhan

Webinar Recording: energy.gov/eere/bioenergy/beto-webinars

Sign up for BETO news, events, and funding opportunities:
energy.gov/eere/bioenergy/beto-newsletter

Search NREL.gov SEARCH

Staff Impacts Data & Tools v Facilities v Work with Us

Waste-to-Energy Technical Assistance for Local

Governments

NREL provides U.S. local governments with technical assistance to

advance waste-to-energy (WTE) technologies on behalf of the U.S Exploring Solutions To

Department of Energy Bioenergy Technologies Office (BETO). Convert Waste to
Energy and Bioproducts

The technical assistance addresses knowledge gaps, specific challenges, Webinar

decision-making considerations, planning, and project implementation
strategies related to WTE. The WTE resources considered include organic

Thursday, Nov. 4, 2021

1pm. ET
waste such as food waste, wastewater sludge, animal manure, and fats,

oils, and greases. Register to attend.

Eligibility

All U.S. municipalities and counties in the lower 48 states, Alaska, Hawaii, and U.S. territories, as well as tribal
governments, are eligible for WTE technical assistance at no cost. Entities representing multiple municipalities are
also eligible. Note: A community does not have to have an existing or planned waste resource or energy recovery
project to be eligible. Communities in the strategic planning phase when it comes to these waste streams are
eligible and encouraged to apply.

S s ‘ office of ENERGY EFFICIENCY
ENERGY & RENEWABLE ENERGY
BIOENERGY TECHNOLOGIES OFFICE
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