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AGENDA

» Safety Moment

» Welcome & Introductions

» Project Overview

» Real World Perspectives

» SWOT Analysis

» Final Thoughts & Questions
» Next Steps
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Virtual Meeting

Reminders

\
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Please leave your microphone
muted unless speaking

Use the chat box or raise hand
button to ask a question or
provide a comment

Please state your name prior to
asking a question a making a
comment

Please note that the presentation
is being recorded




Safety Moment

Biogas Safety Awareness

Gas

Hydrogen
Sulfide
(H,S)

Methane
(CH,, LEL)

Ammonia
(NH;)

Carbon
Dioxide
(CO,)

www.gpcah.org

Low
2-20 ppm:
nausea,
headache,
dizziness

<0.1%
(1000 ppm):
not harmful

5-20 ppm:
odor, eye
irritation

600-2000 ppm:
muscle
stiffness,
drowsiness,
poor judgement

<9 ppm:
comfortable
living
concentration
(35 ppm = 8-hr
allowable)

Health Effects

Medium
100-300 ppm:
altered breathing,
fluid in lung

<1%
(10,000 ppm):
no known toxicity

20-50 ppm:
Moderate eye and
upper respiratory
tract irritation

5000 ppm:
8-hr maximum

200 ppm:
headache,
dizziness, nausea
in 2 hours

High
500-700 ppm:
collapse, death

5-15%
(50,000 ppm):
explosive

2500 ppm:
chemical
pneumonitis,
edema,
cyanosis, death

30,000 ppm (3%):
increased pulse
rate, nausea,
mental
impairment

400 ppm:
life threatening in
3 hours

are rel

Children, elderly, pregnant women are at risk at lower CO

ations. The tonly at “sea level."
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Sensor Types

QO -

QO




WELCOME &
INTRODUCTIONS




Introductions

» Breanne Johnson
Environment & Development Planner
NCTCOG

» Lori Clark
Air Quality Program Manager
NCTCOG

» Soria Adibi
Senior Air Quality Planner
NCTCOG

» Melanie Sattler
Civil Engineering Professor & Researcher
University of Texas at Arlington
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Introductions

D
Scott Pasternak Scott Martin Tiffany Moss
Project Manager Deputy Project Manager Strategic Communications
Burns & McDonnell Burns & McDonnell Burns & McDonnell

Drew Mitrisin Matt Tomich Phil Vos
Transportation Planning & Policy President Program Director
Burns & McDonnell Energy Vision Energy Vision
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Project Advisory Group

» Joao Pimentel, City of Fort Worth
This has the potential to benefit the whole Metroplex, and, consequently, Fort Worth.

» Katelyn Hearon, City of Lewisville
The City of Lewisville is interested in finding sustainable options for sludge disposal.

» Kathy Fonville, City of Mesquite
Chair of Resource Conservation Council at NCTCOG--interested in how RCC can support this regional initiative.

» Yarcus Lewis, City of Plano
Achieving greater emissions reductions from the dual benefits of redirecting organic waste emissions to displace fossil fuel usage.

» Jaime Bretzmann, City of Plano
Interested to learn more about the regional opportunities for waste organics and also about use of the generated fuel gas
and digestate.

» Brendan Lavy, Texas Christian University
Assistant Professor of Sustainability Science at TCU and interested in research that supports sustainability transitions in
North Texas.

» Courtney Carroll, Fort Worth ISD
Would like to better understand the possible uses of all the organic waste produced in school cafeterias.

» Sahana Prabhu, Texan by Nature
| am interested to learn about anaerobic digestion and renewable energy potentials in North Texas.

» Lynn Lyon, US Gain
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PROJECT
OVERVIEW




Project Background

» Goal of the study Is to assess the feasiblility of using of local
organic wastes to produce renewable natural gas (RNG) in new
or existing digesters within the region and use the RNG as a
transportation fuel.

» NCTCOG and UTA partnering on the study which is supported
by a grant from the Environmental Protection Agency (EPA).

» Prior to the study, NCTCOG hosted a series of virtual
roundtables to share existing anaerobic digestion and organic
waste collection efforts in the region.

» As North Central Texas continues to grow, waste diversion will
become increasingly important to both retain landfill capacity
and reduce methane emissions.

\J
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Project Approach

Priority Potential
Feedstocks Pilot Projects

Feedstock Market Select Optimal Sites Recommended
Assessment & Actions
Prioritization Inventory Existing

AD Sites e
Collection Network ggot]eerlttlgl Pilot

Assessment Document Incentives

and Funding :
Vehicle RNG Demand Opportunities Rgﬁ,‘éﬁ;‘“ a2

Analysis

Supply & Demand Project Feasibility
Analysis Selection Study

NCTCOG/Stakeholder Engagement

N
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Project Schedule

TASK Nov | oec | an | e | mar | oaer | owav | oume | oy | oave | seer
0 | 200 | 202 | 2022 | 2022 | 202 | 202 | 202 | 2022 | w02 | 202

PROJECT MANAGEMENT
1A - INFORMATION REQUEST
1B - PROJECT KICK-OFF MEETING
1C - PROGRESS REPORTS
1D - FINAL PROJECT DEBRIEF

REGIONAL MARKET & FEEDSTOCK COLLECTION NETWORK ASSESSMENT

N
%
3A - MARKET ASSESSMENT & EVALUATION OF AVAILABLE REGIONAL FEEDSTOCKS
3B - REGIONAL FEEDSTOCK COLLECTION NETWORK ASSESSMENT
UNDERSTANDING DEMAND FOR RENEWABLE NATURAL GAS VEHICLES
4A - INVENTORY OF CURRENT NATURAL GAS VEHICLES
4B - ASSESSMENT OF VEHICLE APPLICATIONS
4C - IDENTIFY PRIORITY FLEET APPLICATIONS
4D - GUIDANCE DOCUMENT
IDENTIFY AD LOCATIONS & BENEFITS / DOCUMENT FUNDING & INCENTIVES
5A - COORDINATION WITH UTA & NCTCOG ON USE OF POWER TOOL
5B - INVENTORY OF EXISTING AD SITES & POTENTIAL PILOT PROJECTS
5B - DOCUMENT FUNDING SOURCES & FINALIZE PILOT PROJECTS
5B - CONDUCT QA/QC ON MODEL OUTPUTS
DRAFT & FINAL FEASIBILITY STUDY
GA - DRAFT FEASIBILITY STUDY
6B - PRODUCE FINAL REPORT & PROVIDE FINDINGS T0 NCTC0G
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REAL WORLD
PERSPECTIVES




Expansion of U.S. RNG Projects
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There are now ~200 operating projects,
up from just ~40 RNG facilities in 2015

ENERGY VISION
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Federal Policy Driver

Renewable Fuel Standard

» Enacted in 2005 and Amended in 2007
“The Ethanol Mandate” but also a push to develop waste-
derived fuels

» Designed to Incent Biofuel Production
Requires “Obligated Parties” (e.g., oil producers and refiners) to
produce/blend biofuels OR purchase credits (RINS) to meet

yearly Obligations

ENERGY \IISIIJNV
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Federal Policy Driver

Renewable Fuel Standard

RFS2 Volume Requirements
Billion gallons/yr
Source: EPA Website
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Federal Policy Driver

Renewable Fuel Standard

Weekly D3, D4, D5 and D6 RINs Prices
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$4.00

$3.00
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RIN Prices

$1.00 W—”'"'Wwﬂ\

MM'A*A'vwbw-M-MW’ V\r..,‘-v.«d"*-"‘/

2017 2018 2019 2020

$0.00
2021

Transfer Date by Week, FUEL (D Code)

ENERGY VISV
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State Policy Drivers
Low Carbon Fuel Standards (LCFS)

Existing Policies Pending Programs

» California
First state to implement a LSFS in
2009. Achieved 10% reduction in
transport fuels “carbon intensity” in
10 years; mandated 20% target by
2030.

» Oregon
“Clean Fuels Program” passed in
2016. Mirrored after California
program and ramping up.

» Washington
Passed LCFS Legislation in 2021

BURNS\\MSDONNELL.

» New York State
Legislation first introduced in 2019

(pending)

» New Mexico

» Upper Midwest Regional LCFS
Legislation introduced in 2021

(pending)

A Low Carbon Fuel Standard is a market-
based program that mandates reductions in

the overall carbon intensity (Cl) of fuels used
within a given region.




Real World Examples: Two Waste-to-Fuel Case Studies

South San Francisco Scavengers Grand Junction, CO

» Small-scale, closed-loop food and green » 8 MGD Wastewater Biogas-to-RNG for
waste-to-RNG project Local Fleets

» Fueling 10-12 private refuse collection trucks » Fueling ~40 municipal/county NGVs

v

» “High Solids” in-vessel AD plant equipped to $3M project with anticipated 7-year payback

process ~12,000 tons of food and green Displacing 170,000 gallons of diesel per
waste; year

» Displacing ~120,000 gallons of diesel fuel per
year in the local private refuse fleet

v

ENERGY \IISIONV

Many additional WWTP co-digestion projects



RNG End Markets

» Commercial CNG Fleets (e.g., UPS, Waste Management)
» CNG Fueling Station Companies (e.g., Trillium, US Gain,
Clean Energy)

» California
* Oregon

« Washington
» Renewable Fuel Production Facilities / Customor
« Ethanol, Renewable Diesel

» Natural Gas Utilities
» Cost Recovery States

« Individual Consumers (voluntary, state based) Pipeline \T,';ﬁ:,‘f:':::ﬁ,n

- Institutional Facilities (Universities, Health Care, etc.)
- Commercial Entities with ESG Commitments / Goals

Renewable
Electricity

N
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Institutional O&G - Renewable Investments

» Approximately 20 Natural Gas Utilities

» Operating in approximately 40 States : .
P 9 PP y !&,l pledimont . ’l nationalgrid KS—M"E
» Midstream Companies w2 e S v
» Corporations and MLP’s < Liberty Utilities anummesr GAS () ww Naturar

i DTE Energ
@ummic  Zpmole  CENBRIDGE SR

» Major Oil Companies

Energy atoork  FORTIS BC GW‘ 6 HAWAI'I GAS
L]
BP . o
° CheVI’OI’] V.SHINGTON MONTANA NORTH DAKOTA
MIN EgTA
* Marathon .onsson SOUTH DAKOTA *

IDAHO
® “vommc

* Shell NE&RASKA
* Valero j A .'. UmtedSrafes

RNIA

» Commercial Supply
* Graphics:
- USDOE AFDC
- Clean Cities
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Anaerobic Digestion Process Overview

Raw Treated
SIurry Blogas Blogas
—p Moo 4 m

(Option to
Reuse)

Manure, Organic Feedstock Anaerobic Biogas COo,
Waste, Municipal Collection Digester Conditioning Removal
Wastewater
‘ Digestate Solid/Liquid Separation
| > Byproduct Recycling
Commercial Fertilizer
Hydrogen Production
Separation
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General AD Considerations

» Manure AD

* Routine collection / conveyance optimizes gas production
» Water usage drives digester sizing
» Farmers don't like to be told what to do on their farms

« Understand nutrient management plan requirements

» Food Waste / Organics AD

¢ Contamination in = Contamination out

» Digestate marketability depends on the quality of the
digestate and proximity to end markets

« State regulations are variable with respect to composting

» Both

» Develop a robust contingency plans for odor management
and facility O&M

\
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Summary

» Agricultural wastes are the fastest growing types of RNG projects
» Food waste / co-digestion starting to gain momentum due to regional food waste policy drivers

» Biogas to Electricity Projects are being converted to RNG Upgrading Projects due to:
» Decreased market value of renewable electricity

Improved ROI given the available market incentives

» Multiple end markets for RNG are considered technically viable
* Transportation
*  Power (select locations)

* Commercial/residential use (ESG)
» Feedstock processing and digestate management represent large project costs
» Viable recovery and reuse opportunities of digestate is not a given

» Effective biogas conditioning/treatment is critical to successful project outcomes

\J
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Hydrogen Overview

Inputs Oi (02 Biomass Bioms Solar
a“d F“EIS Refinery

Operations

Hydrogen
Production

Gasification
Cracking

and

Slﬂrage ||||| || ty || gen Fu
R I|| plant [y lan
Gas Processing and Ship
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Hydrogen Project Examples

H2 Pilot Project
Oriando Utilities Commission

H2 Blending and
Fueling Facility

Gas Utility P2H Conceptual
Design and Siting Study

— Providing detailed

— Evaluated the market for P2H — Providing detailed design and

and P2G applications
identifying electrical and
natural gas interconnection
facilities for a 10 MW
electrolyzer at locations along
the distribution system

21 locations identified and
ranked with an agreed upon
site selection criteria

Two locations chosen to
complete a conceptual design
and economic study

\J
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turn-key pricing on a 2MW
Electrolyzer and storage
system to blend 10%
hydrogen into gas
compressor fuel gas

Includes Engine testing with
H2 Blend

Includes a H2 fueling station
for company fleet private use

engineering for the overall
plant integration of a
hydrogen pilot project

System includes a 90 Nm3/hr
electrolyzer, hydrogen
compressor, tube trailers for
storage, FCEV fueling station,
and a 600-kW fuel cell for
electricity production




SWOT
ANALYSIS




SWOT Analysis

A SWOT analysis is a strategic
planning tool used to identify
Strengths, Weaknesses,
Opportunities, and Threats for a
specific project or situation.

Information gathered during the SWOT analysis will be used to identify key
iIssues that will need to be evaluated during the study.
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Poll Everywhere

How to Join

o Go to PollEv.com/bmcdonnell555 o Text bmcdonnell555 to 22333
once to join

Enter r nam
9 ter your name eTextyourresponse

e Type your response
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.. What are some strengths within the region related to organic waste, anaerobic digestion and ..
renewable gas technologies?

“air quality betterment in a non-
compliant region ”

“ Regarding food waste, it seems like
contamination is the trickiest part of
collection. ”

“food/organic composition of the

B N, 4% W B K ,,

Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app



..\lhat are some weaknesses within the region related to organic waste, anaerobic digestion ant..
renewable gas technologies?

“Would echo mention of
"greenwashing" critique of RNG ”

“WWTPs hesitant to accept food
waste or require major capital
upgrades to process into RNG ”

“ No statewide RNG incentive

By, RS S, R AR G, L SR ,,

Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app



..What are some opportunities within the region to divert organic waste and generate RNG as a..
source of fuel?

“ Substantial wastewater
infrastructure in DFW region ”

“ Commercial organics diversion (e.g.
F&B, produce suppliers, etc.) ”

“ public/private partnerships ”

“ Lots of opportunltles for

Start the share software, share the n. Get help om/ap




..lhat are some threats within the region to divert organic waste and generate RNG as a source <..
fuel?

“ Advancement in electric vehicles. ”
“ Lack of political will ”

“ Lack of demand for digestate
product ”

“ Misinformation about RNG ”

Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app




FINAL THOUGHTS
QUESTIONS?




Next Steps

» Three additional workshops will be held to gather input
from the Project Advisory Group

» Topics for each workshop:

» Workshop #2 — Supply and Demand Analysis
» Workshop #3 — Project Selection
» Workshop #4 — Feasibility Study Conclusion

» Dates for the workshops have not yet been determined but
will take place in the first half of 2022

\J
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THANK YOU!

«REATE AMAZING.



