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Slides for the morning and 
afternoon sessions are in separate 

decks. This is the morning deck.



Logistics & Housekeeping

• This session is being recorded

• Please include your name and affiliation (if any) in your 
Zoom icon

• Please turn off your audio and video except when speaking

• To enter the queue to provide verbal comment, use Zoom’s 
raise hand feature (more details will be provided later)

• Use the chat function to ask questions about presentations 
or procedures.

BUREAU OF ENERGY AND
TECHNOLOGY POLICY
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BUREAU OF ENERGY AND
TECHNOLOGY POLICY

Today’s Agenda –Morning

General Introduction 9:00-9:05 am

Topic Introduction 9:05-9:30 am

Public Comments 9:30-9:45 am

Overview of Alternative Fuels 9:45-10:15 am 

Q&A 10:15-10:30 am

Benefits of Alternative Fuels 10:30-11:45 am

Q&A 11:45 am-12:00 pm

--------------------------------LUNCH---------------------------------- 12:00-1:00 pm
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Click on an agenda section heading 
to jump to the relevant slides



BUREAU OF ENERGY AND
TECHNOLOGY POLICY

Today’s Agenda – Afternoon

Challenges with Alternative Fuels 1:00-2:35 pm

Q&A 2:35-2:50 pm

Alternative Fuels – Strategies for Optimal Use 2:50-3:50 pm

Q&A 3:50-4:05 pm

Public Comment 4:05-4:20 pm

Wrap Up 4:20-4:30 pm
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Slides for the afternoon session are 
in a separate deck



UPCOMING TECHNICAL SESSIONS

BUREAU OF ENERGY AND
TECHNOLOGY POLICY

Other sessions to be announced for late November

• Natural Gas Planning & Policies

• Carbon Pricing & Low-Carbon Incentives

More information on the CES webpage: 
https://portal.ct.gov/DEEP/Energy/Compr
ehensive-Energy-Plan/Comprehensive-
Energy-Strategy
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https://portal.ct.gov/DEEP/Energy/Comprehensive-Energy-Plan/Comprehensive-Energy-Strategy


Written Comment Opportunities

• After each technical session DEEP is accepting written 
comments 

• Please see the October 19th notice and the October 28th notice
for submission instructions and specific questions for which 
DEEP is seeking responses

• More information on the CES web page:  
https://portal.ct.gov/DEEP/Energy/Comprehensive-Energy-
Plan/Comprehensive-Energy-Strategy

BUREAU OF ENERGY AND
TECHNOLOGY POLICY

Technical 

Session
Meeting Date(s)

Deadline for Written 

Comments

4 No meeting held
Nov. 21, 2022,

at 5:00 p.m. ET
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Nov. 3, 2022

9 a.m. - 3 p.m. ET

(Today)

Nov. 21, 2022,

at 5:00 p.m. ET

6
Nov. 4, 2022

9 a.m. - 5 p.m. ET

Nov. 21, 2022,

at 5:00 p.m. ET
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https://portal.ct.gov/-/media/DEEP/energy/CES/Notice-of-technical-meetings-5--6CESFINAL.pdf
https://portal.ct.gov/-/media/DEEP/energy/CES/2022CES/Notice-of-Written-Comment-Opportunity--Written-Comment-SummaryRelated-to-Session-4FINAL.pdf
https://portal.ct.gov/DEEP/Energy/Comprehensive-Energy-Plan/Comprehensive-Energy-Strategy


WELCOME & INTRODUCTIONS

Presenter’s Name

Thanks for joining our technical session today!

Comprehensive Energy Strategy Scope & Objectives
• Scope: electricity, thermal energy, and fuels for transportation

• Objectives:
• Examine future energy needs in the state and identify 

opportunities to reduce costs, ensure reliable energy 
availability, and mitigate public health and environmental 
impacts of CT's energy use

• Provide recommendations for legislative and administrative 
actions to aid in achievement of interrelated environmental, 
economic, security, and reliability goals

BUREAU OF ENERGY AND
TECHNOLOGY POLICY

BETP Mission: to manage energy, telecommunication, and 

broadband policy issues and program deployment with the goal of 

establishing a clean, economical, equitable, resilient, and reliable 

energy future for all residents. 
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DEEP’s Approach to the 2022 CES

BUREAU OF ENERGY AND
TECHNOLOGY POLICY

5 Key Lenses

• Climate –meeting greenhouse gas 
reduction obligations under Global Warming 
Solutions Act

• Equity – energy decisions that produce 
equitable outcomes

• Affordability – energy decisions that 
produce affordable outcomes

• Economic development – workforce 
development; economic competitiveness

• Reliability & Resilience – energy system 
improvements and load balancing

Key Strategies

• Build on and/or modify findings and recommendations of 
2013 and 2018 CESs

• Consider emerging issues not addressed in a prior CES

• Rely on results from recent, major quantitative studies 
where appropriate rather than duplicate efforts
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3 Key Factors

• The carbon intensity of the electric grid

• Need for emission-reduction solutions that facilitate 
climate change adaptation, resilience, and energy security

• Fuel price volatility



Tentative CES Development Timeline

BUREAU OF ENERGY AND
TECHNOLOGY POLICY

• September 2022 – Technical Sessions 1-3

• November 2022 – Technical Sessions 5-8

• November 2022 – January 2023 – Drafting & 
Public Comment Periods for at least 3 White 
Papers

• White papers to be based on topics covered 
in technical sessions

• Q1 & Q2 of 2023 – CES Drafting, Public Comment 
Opportunities, & Listening Sessions 

Technical Session Topics

1. Hard-to-Decarbonize End Uses
2. Heat Pump Market Barriers & Strategies
3. Building Thermal Decarbonization Support Strategies
4. Building Thermal Decarbonization – Economic Potential & 

Technology Targets [written comment opportunity only – no 
live technical session]

5. Electric Demand Response
6. Alternative Fuels
7. Natural Gas Planning & Policies
8. Carbon Pricing & Low-Carbon Incentives
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BUREAU OF ENERGY AND
TECHNOLOGY POLICY

Topic Introduction

Jeff Howard – Bureau of Energy & Technology Policy – CT DEEP

James Troderman & Mindi Farber-DeAnda – US Energy Information 

Administration (EIA)

(speaker order may vary)
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BUREAU OF ENERGY AND
TECHNOLOGY POLICY

Alternative Fuels in Context 

November 4, 2022
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Alternative fuels in context

Definition and conception of alternative fuels varies

For this set of slides, DEEP is excluding electricity from solar, wind, hydro

Helpful to see alternative fuels in context of overall CT fuel production, 
consumption, expenditures, GHG emissions

o In most cases, alternative fuels represent small fraction

But CT data on AFs is incomplete, and data quality often is poor
oAFs often are blended with fossil fuels, and public data streams about 

quantities often are inadequate
BUREAU OF ENERGY AND

TECHNOLOGY POLICY



Alternative fuels facilities in CT

One biodiesel production plant – The 
largest in New England, produces 
about 30 million gallons annually

One wood biomass facility – Uses 
wood reclaimed from construction, 
demolition, sustainable forestry, and 
land clearing to produce electricity

One anaerobic digestion facility –
Produces biogas from municipal 
organic waste and uses it to generate 
electricity

BUREAU OF ENERGY AND
TECHNOLOGY POLICY



Renewable Energy Consumption
Alternative fuels represent 
about three-fourths of 
renewable energy 
consumed in CT

BUREAU OF ENERGY AND
TECHNOLOGY POLICY



Regional electricity grid 

BUREAU OF ENERGY AND
TECHNOLOGY POLICY

Along with other New England states, Connecticut 
consumes electricity from a regional electric grid

The major resources employed: 

Natural gas (39%, including some RNG)

Nuclear (31%)

Renewables (18%), most of which is wind and 
solar but includes 3 alternative fuels:

• Refuse 
• Wood
• Landfill gas/RNG

~4.5% of overall resource mix

NOTE: DEEP recognized after the Nov. 4 technical 
meeting that data on this slide was for a particular point 
in time in early November and not representative of the 
average grid mix. See the next slide for comparison.



Generation within region

Regional electricity grid 

BUREAU OF ENERGY AND
TECHNOLOGY POLICY

NOTE: This slide was inserted following the Nov. 4 
meeting for comparison with the narrower data 
presented in the previous slide. It represents the average 
ISO-NE grid mix for 2021. 

Gas

Nuclear

Hydro

Wind
Solar

Source

Other

Oil Gas 46%

Nuclear 23%

Renewables 10%

Wind 3%

Refuse 3%

Wood 2%

Solar 2%

Landfill Gas 0.4%

Hydro 5%

Other 1%

Net imports 16%

Generation including imports
Source

As in graphic in previous slide, 
net imports not broken down 
by category. 73% is from 
Quebec, and that fraction is 
dominated by hydro.

https://www.iso-ne.com/static-assets/documents/2022/05/2021-annual-markets-report.pdf
https://www.iso-ne.com/static-assets/documents/2022/05/2021-annual-markets-report.pdf


Consumption of petroleum and methane

Petroleum – 52 million barrels (2020)

o Vehicles used about 70% of this – primarily gasoline and diesel fuel

▪ Typically 10% ethanol in gasoline, <5% biodiesel in diesel 

o About 39% of households used fuel oil for heating

▪ 5-7% biodiesel?

Methane – 289 billion cubic feet (2020)

o Electric power sector – 60%

o Commercial sector – 20%

o Residential sector – 16%

o Industrial, transportation, other – 4%

BUREAU OF ENERGY AND
TECHNOLOGY POLICY

CT's supply of methane 
contains an unknown but 
presumably very small 
percentage of RNG – in 
regional electricity 
generation, about 0.3%



BUREAU OF ENERGY AND
TECHNOLOGY POLICY

Connecticut spent over 
$13.5 billion on all 
forms of energy in 2019

Expenditures increased 
significantly until early 
2000s

Petroleum includes ethanol and 
biodiesel

Electricity reflects small fraction 
of RNG

Energy Expenditures

2019



Energy Affordability – Building Energy Burden

BUREAU OF ENERGY AND
TECHNOLOGY POLICY
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Energy Burden by CT Census Tract

Building energy burden = 
percentage of household 
income spent on energy (heating 
+ electricity)

Most commonly used affordability 
threshold: 6%

Source: VIEC, Mapping Household Energy & Transportation Affordability in Connecticut, October 2020



Greenhouse gas emissions (2018)

90% of all CT GHG emissions are 
from combustion of fossil fuels (2018)

About one-third of all CT emissions 
are from transportation use of fossil 
fuels

About one-third are from thermal
use of fossil fuels

About one-fifth are from use of fossil 
fuels in generating electricity

BUREAU OF ENERGY AND
TECHNOLOGY POLICY



In EPA data DEEP used for 2018 GHG 
inventory:

• Ethanol blended with gasoline was 
reflected (12.9 trillion BTUs)

• Biodiesel blended with diesel fuel 
and heating oil was not

In EPA data for 2019 inventory:

• Biodiesel is expected to be 
incorporated, but reported figure of 
1.1 trillion BTU appears to be quite 
low (by 4-5X)

• And DEEP will have to estimate 
division between transportation and 
thermal 

BUREAU OF ENERGY AND
TECHNOLOGY POLICY



CT standards and alternative fuels

Thermal biofuel blending mandate
• Public Act 21-181:  Mandatory biofuel content in heating oil
• Minimum 5% in 2022 → 50% in 2035

Renewable Portfolio Standard
• 25% in 2018 → 33% in 2022 → 48% in 2030
• Biogas derived from biological sources qualifies as Class I

Regional Greenhouse Gas Initiative
• Declining cap on emissions from power generation; regional market for emission credits; 50% reduction since 2009
• But counts carbon emissions at stack, so does not prompt uptake of alternative fuels

Zero-carbon electricity grid
• Public Act 22-5: Mandatory by 2040
• Role of alternative fuels not yet determined

Zero Emission Vehicle MOU and Action Plan
• CT one of numerous states committed to promoting ZEVs and ZEV infrastructure
• In addition to battery vehicles, covers fuel-cell vehicles and hydrogen fueling

BUREAU OF ENERGY AND
TECHNOLOGY POLICY



Final thoughts

BUREAU OF ENERGY AND
TECHNOLOGY POLICY

Use of alternative fuels is presently fairly low – but could grow significantly

DEEP recognizes need for more information on the following:

• Quantity of RNG in the methane supply and consumed by each sector

• Biodiesel consumed by each sector

• Potential impacts on energy affordability and resiliency as more alternative fuels are consumed

• Economic impacts of expanding use of alternative fuels in Connecticut
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US Energy Information Administration (EIA)
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www.eia.govU.S. Energy Information Administration Independent Statistics & Analysis

Recent Trends and EIA’s Outlook for Petroleum and 

Natural Gas in the United States

For:

Connecticut Comprehensive Energy Strategy Session

November 4, 2022

By:

Jimmy Troderman and Mindi Farber-DeAnda

U.S. Energy Information Administration



EIA mission: independent statistics and analysis

• EIA is an independent office within the U.S. Department of Energy.  EIA was 

created by the U.S. Congress in 1977

• EIA collects, analyzes, and disseminates independent and impartial energy 

information to promote sound policymaking, efficient markets, and public 

understanding of energy and its interaction with the economy and the 

environment

• EIA is U.S. primary federal gov’t authority on energy information and, by law, 

its data, analyses, and forecasts are independent of approval by any other 

officer or employee of the U.S. Government

• EIA does not propose or advocate any policy positions

Troderman/Farber-DeAnda, Connecticut Comprehensive Energy Strategy Session, 

November 4, 2022
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U.S. crude oil production history and outlook (2010-2050)

Troderman/Farber-DeAnda, Connecticut Comprehensive Energy Strategy Session, 

November 4, 2022
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Source: U.S. EIA, Annual Energy Outlook 2022



Troderman/Farber-DeAnda, Connecticut Comprehensive Energy Strategy Session, 

November 4, 2022
28

U.S. production and refinery runs have recovered below 2019 levels

Source: U.S. EIA, Petroleum Supply Monthly, Short-Term Energy Outlook October 2022



Troderman/Farber-DeAnda, Connecticut Comprehensive Energy Strategy Session, 

November 4, 2022
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Product inventories are down despite increasing refinery utilization

Source: U.S. EIA, Weekly Petroleum Status Report, Petroleum Supply Monthly, Short-Term Energy Outlook October 2022

Dotted lines = 

5-yr averages



Distillate inventories in New England and Europe

Troderman/Farber-DeAnda, Connecticut Comprehensive Energy Strategy Session, 

November 4, 2022
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million barrels

New England distillate inventories ARA* distillate inventories

million barrels

Source: U.S. EIA, Weekly Petroleum Status Report * ARA = Amsterdam, Rotterdam, and Antwerp ports in Northwest Europe.



New England sales of gasoline and heating oil have been decreasing

Troderman/Farber-DeAnda, Connecticut Comprehensive Energy Strategy Session, 

November 4, 2022
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Source: U.S. EIA, Prime Supplier Report May 2022



Most East Coast product consumption is from domestic supplies

Troderman/Farber-DeAnda, Connecticut Comprehensive Energy Strategy Session, 

November 4, 2022
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Source: U.S. EIA, Petroleum Supply Monthly, Monthly Imports Report 

Gasoline imports 

include blending 

components and

Finished gasoline. 
Propane 

does not 

include 

propylene

2021 annual percentages



U.S. natural gas production and consumption (2000-2050)

Troderman/Farber-DeAnda, Connecticut Comprehensive Energy Strategy Session, 

November 4, 2022
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Source: U.S. EIA, Annual Energy Outlook 2022



About 80% of Connecticut’s increase in natural gas consumption 

since 2010 has been for electric power

Troderman/Farber-DeAnda, Connecticut Comprehensive Energy Strategy Session, 

November 4, 2022
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• Natural gas is the source of 55% 

of electricity generation in 

Connecticut, according to 2021 

EIA data

• 35% of households in the state 

use natural gas for home heating. 

Heating oil is used by 43% of 

households

• Next biggest natural gas uses are 

commercial, residential, and 

industrial (in that order)

Source: U.S. EIA, State Energy Profile; Natural Gas Annual 

total natural gas consumption

natural gas used for electricity



U.S. natural gas imports come from Canada via pipeline

Troderman/Farber-DeAnda, Connecticut Comprehensive Energy Strategy Session, 

November 4, 2022
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Source: U.S. EIA, Natural Gas Annual 

99% of total U.S. natural gas 

imports are via pipeline 

connections with Canada. About 

1% is LNG imports.

Imports are not 

directly 

delivered to CT 

ports or  pipeline 

terminals



For further information

Troderman/Farber-DeAnda, Connecticut Comprehensive Energy Strategy Session, 

November 4, 2022
36

Weekly Petroleum Status Report | www.eia.gov/petroleum/supply/weekly

This Week in Petroleum | https://www.eia.gov/petroleum/weekly/

Petroleum Supply Monthly | www.eia.gov/petroleum/supply/monthly

Monthly Energy Report | https://www.eia.gov/totalenergy/data/monthly/

Short-Term Energy Outlook | www.eia.gov/steo

Annual Energy Outlook | www.eia.gov/aeo

International Energy Outlook | www.eia.gov/ieo

International Energy Statistics | www.eia.gov/beta/international

http://www.eia.gov/petroleum/supply/weekly
https://www.eia.gov/petroleum/weekly/
https://www.eia.gov/petroleum/supply/monthly
https://www.eia.gov/totalenergy/data/monthly/
http://www.eia.gov/steo
http://www.eia.gov/aeo
http://www.eia.gov/ieo
http://www.eia.gov/beta/international


Questions and Comments 

• Please use the “Raise Hand” feature if you would like to speak
• After any interested elected officials have provided their 

comments, you will be invited to provide your comment in the 
order the hands were raised 

• Please unmute yourself, state your name and affiliation
• Given time limitations, please limit your comment to 2 minutes.  
• After your comments, please remember to click the “Mute” 

button 

At the conclusion of each panel DEEP will hold a brief question and 
answer period.  

If you have a question for a presenter, please drop it into the chat to Jeff 
Howard. DEEP will pose as many questions as time allows to the speakers. 
Clarifying questions will be prioritized. Leading questions will not be 
accepted.

If you would like to make a comment during the public comment periods:

BUREAU OF ENERGY AND
TECHNOLOGY POLICY
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BUREAU OF ENERGY AND
TECHNOLOGY POLICY

General Public Comment
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BUREAU OF ENERGY AND
TECHNOLOGY POLICY

Overview of Alternative Fuels

James Troderman & Mindi Farber-DeAnda – US Energy Information 

Administration (EIA)

(speaker order may vary)
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US Energy Information Administration (EIA)
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www.eia.govU.S. Energy Information Administration Independent Statistics & Analysis

Recent Trends and EIA’s Outlook on Alternative 

Fuels in the United States

For:

Connecticut Comprehensive Energy Strategy Session

November 4, 2022

By:

Jimmy Troderman and Mindi Farber-DeAnda

U.S. Energy Information Administration



Agenda

• Biofuels

– Production capacities

– Monthly data

– Short-Term Energy Outlook (STEO)

– Annual Energy Outlook (AEO)

– International Energy Outlook (IEO)

• Renewable natural gas

• Articles and information of interest

Troderman/Farber-DeAnda, Connecticut Comprehensive Energy Strategy Session, 

November 4, 2022
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New EIA data collection of biofuel production, feedstocks, capacity

Troderman/Farber-DeAnda, Connecticut Comprehensive Energy Strategy Session, 

November 4, 2022
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Source: EIA-819 form parts 3-4, 7-8, 9



Ethanol plants are concentrated in the Midwest

Troderman/Farber-DeAnda, Connecticut Comprehensive Energy Strategy Session, 

November 4, 2022
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5 4    2       1

3

Source: U.S. EIA, Monthly Report of Biofuels



Biodiesel plants are concentrated in the Midwest, though there 

are 5 in New England

Troderman/Farber-DeAnda, Connecticut Comprehensive Energy Strategy Session, 

November 4, 2022
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5 4    2       1

3

Source: U.S. EIA, Monthly Report of Biofuels



There are no renewable diesel or other biofuels plants on the East 

Coast

Troderman/Farber-DeAnda, Connecticut Comprehensive Energy Strategy Session, 

November 4, 2022
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5 4    2       1

3

Source: U.S. EIA, Monthly Report of Biofuels



Troderman/Farber-DeAnda, Connecticut Comprehensive Energy Strategy Session, 

November 4, 2022
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U.S. refineries are shutting down or reconfiguring to co-produce 

renewable diesel

Source: U.S. EIA, Refinery Capacity Report, 2022

Capacities are as of 

January 1 of each year

Marathon 

Martinez and 

Shell Convent 

refineries close 

to convert to RD 

in 2020



Renewable diesel capacity is growing

• Renewable diesel capacity set to approximately double from beginning of 

2022 to end of 2023. Many more plants are slated for 2024 and 2025.

• And by 2030, there could be major plants in other eastern hemisphere 

countries such as Panama, Paraguay, and Canada. 

• Growth potential is limited by feedstock availability. While soybean oil 

presents opportunities for scalability, EPA tries to balance volume 

requirements with interests to not disrupt food availability or wetlands. 

Troderman/Farber-DeAnda, Connecticut Comprehensive Energy Strategy Session, 

November 4, 2022
48

Source: RFS Annual Rule, 2021



Government programs make biodiesel and renewable diesel profitable

• Required to achieve at least a 50 percent lifecycle GHG reductions relative 

to the petroleum fuels they displace. 

• The cost of biodiesel and renewable diesel is significantly higher than 

petroleum-based diesel fuel and is expected to remain so over the next 

several years.

Troderman/Farber-DeAnda, Connecticut Comprehensive Energy Strategy Session, 

November 4, 2022

Source: RFS Annual Rule, 2021

49

California diesel price + $1.70 * RIN Credit 

+ $1 BTC + LCFS Credit * Feedstock Adjustment 

+ discount 

RD Price/gal ≈

RD is profitable as long as this price exceeds the cost 

of feedstocks + processing and transportation



Cellulosic ethanol production

million gallons

EPA moderated transaction system (EMTS) volume data 

calculated from RINs

Source: EPA EMTS 11/2/22.
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D4 renewable diesel production

million gallons

D5 renewable diesel production

million gallons

Troderman/Farber-DeAnda, Connecticut Comprehensive Energy Strategy Session, 

November 4, 2022



U.S. biofuel data reporting in the Monthly Energy Review (MER)

Troderman/Farber-DeAnda, Connecticut Comprehensive Energy Strategy Session, 

November 4, 2022
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Expanded biofuel data reporting in Petroleum Supply Monthly (PSM)

Troderman/Farber-DeAnda, Connecticut Comprehensive Energy Strategy Session, 

November 4, 2022
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Expanded biofuels forecasts in the Short-Term Energy Outlook (STEO)

Troderman/Farber-DeAnda, Connecticut Comprehensive Energy Strategy Session, 

November 4, 2022
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Source: U.S. EIA, Short-Term Energy Outlook



Modeling biofuels in STEO

• Historical data is taken from PSM and supplemented by WPSR* 

– PSM data is broken down into ethanol, biodiesel, renewable diesel, and other biofuels

– WPSR has ethanol production only. WPSR numbers are used to extrapolate from most 

recent PSM to fill in for months with no PSM data 

• Model equations incorporate a lag variable, seasonal trend variables, and 

motor gasoline consumption (for ethanol consumption)

• Analyst judgement based on Renewable Fuel Standard (RFS), feedstock 

prices and availability, and expectations for production capacity are used to 

add factor the forecasts 

* WPSR = Weekly Petroleum Status Report

Troderman/Farber-DeAnda, Connecticut Comprehensive Energy Strategy Session, 

November 4, 2022
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Expanded biofuels data in the STEO data browser

55

Source: U.S. EIA, Short-Term Energy Outlook

Type “biofuels” into the search bar to pull up all biofuels series/forecasts

Then choose which forecasts to graph

Easiest way to 

navigate to 

this web page 

is to google 

“STEO data 

browser”

Troderman/Farber-DeAnda, Connecticut Comprehensive Energy Strategy Session, 

November 4, 2022



Troderman/Farber-DeAnda, Connecticut Comprehensive Energy Strategy Session, 

November 4, 2022
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MER/PSM and STEO expanded to include other biofuels in 

addition to ethanol in 2021-22

Source: U.S. EIA, Petroleum Supply Monthly, Short-Term Energy Outlook, August 2022

U.S. ethanol production

million barrels per day

U.S. other biofuels production

million barrels per day

Other biofuels in EIA-819 

survey include biomethane, 

biopropane, bioethanol, and 

renewable jet.



Troderman/Farber-DeAnda, Connecticut Comprehensive Energy Strategy Session, 

November 4, 2022
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MER/PSM and STEO expanded to include renewable diesel in 

addition to biodiesel in 2021-22

Source: U.S. EIA, Petroleum Supply Monthly, Short-Term Energy Outlook, August 2022

U.S. biodiesel production

million barrels per day

U.S. renewable diesel production

million barrels per day



Troderman/Farber-DeAnda, Connecticut Comprehensive Energy Strategy Session, 

November 4, 2022

The U.S. is a net exporter of ethanol

58

Ethanol net imports

million barrels per day

Source: U.S. EIA, Petroleum Supply Monthly, Short-Term Energy Outlook, October 2022



Biodiesel net imports

million barrels per day

Troderman/Farber-DeAnda, Connecticut Comprehensive Energy Strategy Session, 

November 4, 2022

U.S. biodiesel imports are comparable to exports; renewable diesel 

exports are not captured in our data

59

Source: U.S. EIA, Petroleum Supply Monthly, Short-Term Energy Outlook, October 2022

Renewable diesel net imports

million barrels per day



Troderman/Farber-DeAnda, Connecticut Comprehensive Energy Strategy Session, 

November 4, 2022
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Source: U.S. EIA, Petroleum Supply Monthly, Short-Term Energy Outlook, October 2022

U.S. biofuel blending calculated from EIA data matters for RFS

U.S. motor gasoline and diesel consumption (2003-2023)

million barrels per day million barrels per day

forecast forecast



How large is the potential market for biofuels?

Troderman/Farber-DeAnda, Connecticut Comprehensive Energy Strategy Session, 

November 4, 2022
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Source: U.S. EIA, Annual Energy Outlook 2022



Modeling biofuels in Annual Energy Outlook (AEO)

• Liquid Fuels Market Module (LFMM) is a linear program written in GAMS 

that covers petroleum, biofuels, other liquids

• We model several biofuels in LFMM: ethanol (including E15 and E85), 

biodiesel, renewable diesel, sustainable aviation fuel*

• We produce outputs of prices and quantities, largely dependent on policy

• We model several policies: RFS, CA Low Carbon Fuel Standard, OR Clean 

Fuels Program, federal biofuel subsidies

– Limitations to addressing carbon intensity in NEMS

*Sustainable aviation fuel (SAF) is new to LFMM for AEO2023

Troderman/Farber-DeAnda, Connecticut Comprehensive Energy Strategy Session, 

November 4, 2022
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Troderman/Farber-DeAnda, Connecticut Comprehensive Energy Strategy Session, 

November 4, 2022
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U.S. biofuel production is increasing across all AEO2022 cases

Low Oil Price case
million barrels per day

Reference case
million barrels per day

U.S. biofuels production by type, AEO2022 oil price cases

High Oil Price case
million barrels per day

biomass-based diesel

total ethanol

Note: Other biofuels make up less than 0.2% of biofuel production and are therefore not visible.

biomass-based diesel

total ethanol

biomass-based diesel

total ethanol



AEO2022:

• Annual capacity updates for ethanol, 

biodiesel, renewable diesel

• Renewable Fuels Standard (RFS) 

mandate

– U.S. EPA delayed release of final 

renewable volume obligations (RVO) 

for 2021 and 2022

– EIA used the STEO estimate for RVO 

for years 2021 and 2022

Planned for AEO2023:

• Annual capacity updates

• Bi-annual update of E15 penetration rates

• RFS update based on final rulemaking

• Oregon Clean Fuels Program 

representation

• Representation of sustainable aviation fuel 

and Inflation Recovery Act provisions

Biofuels representation updates/improvements

Troderman/Farber-DeAnda, Connecticut Comprehensive Energy Strategy Session, 

November 4, 2022
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Biofuels in International Energy Outlook (IEO)

• Historically exogenous analyst judgement 

– Not modeled in any previous models used in IEO

– Last two IEOs limited to countries where most significant biofuels produced and/or 

consumed

• Biofuel projections continue trends from International Energy Statistics (IES) 

– Conventional ethanol and biomass-based diesel estimates developed from 3rd-party data 

– Consider major laws enacted, new plant construction, linkages with U.S. bioeconomy

• Biofuels will be estimated exogenously when World Hydrocarbon Activity 

Model (WHAM) introduced in IEO2023

– Will consider modeling approaches after WHAM fully integrated into World Energy Projection 

System (WEPS)

Troderman/Farber-DeAnda, Connecticut Comprehensive Energy Strategy Session, 

November 4, 2022
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Limited EIA data collection of renewable natural gas means ….

Troderman/Farber-DeAnda, Connecticut Comprehensive Energy Strategy Session, 

November 4, 2022
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Source: EIA-176 form parts 1-3, 4



Limited renewable natural gas data from EIA

• Annual supplemental gas (biomass) supplies reporting on Natural Gas Annual

– Biomass gas ~ 3% of total supplemental supplies (< 0.2% of total gas production)

– No monthly reporting

• Supplemental gaseous fuels are forecast in monthly Short-term Energy Outlook 

(STEO)

– Select data through Customize Table

• Supplemental natural gas is projected in Annual Energy Outlook (AEO) with no growth

• Landfill gas used by independent power producers for power generation and 

combined heat and power is collected monthly on EIA-923, but none of the gas enters 

the pipeline system

• Municipal waste (Industry) and biogenic municipal waste (Electricity) use are projected 

in AEO

Troderman/Farber-DeAnda, Connecticut Comprehensive Energy Strategy Session, 

November 4, 2022
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EMTS volumes from RINs generated for renewable natural gas  

(RNG) indicate holes in EIA data collection

Source: EPA EMTS 11/2/22.
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Compressed RNG production

million ethanol gallon equivalent

Liquefied RNG production

million ethanol gallon equivalent

Troderman/Farber-DeAnda, Connecticut Comprehensive Energy Strategy Session, 

November 4, 2022



EIA renewable natural gas (biomass gas) production data 

available in annual Supplemental gas supplies

Troderman/Farber-DeAnda, Connecticut Comprehensive Energy Strategy Session, 

November 4, 2022
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Today in Energy and This Week in Petroleum articles of interest

Troderman/Farber-DeAnda, Connecticut Comprehensive Energy Strategy Session, 

November 4, 2022
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Petroleum

• 2020 refinery closures: https://www.eia.gov/todayinenergy/detail.php?id=48636

• Gasoline near record highs: https://www.eia.gov/todayinenergy/detail.php?id=52538

• East Coast gasoline inventories: https://www.eia.gov/todayinenergy/detail.php?id=53879

• East Coast retail diesel: https://www.eia.gov/todayinenergy/detail.php?id=52459

Renewable fuels 

• Expanded biofuels data in MER: https://www.eia.gov/todayinenergy/detail.php?id=50416

• RD data added to STEO: https://www.eia.gov/todayinenergy/detail.php?id=51419

• AEO 2022 RD production: https://www.eia.gov/todayinenergy/detail.php?id=51778

• Ethanol production by state: https://www.eia.gov/todayinenergy/detail.php?id=53539

• Ethanol mostly transported by rail: https://www.eia.gov/todayinenergy/detail.php?id=54279

• High RIN prices 2022: https://www.eia.gov/todayinenergy/detail.php?id=53019

https://www.eia.gov/todayinenergy/detail.php?id=48636
https://www.eia.gov/todayinenergy/detail.php?id=52538
https://www.eia.gov/todayinenergy/detail.php?id=53879
https://www.eia.gov/todayinenergy/detail.php?id=52459
https://www.eia.gov/todayinenergy/detail.php?id=50416
https://www.eia.gov/todayinenergy/detail.php?id=51419
https://www.eia.gov/todayinenergy/detail.php?id=51778
https://www.eia.gov/todayinenergy/detail.php?id=53539
https://www.eia.gov/todayinenergy/detail.php?id=54279
https://www.eia.gov/todayinenergy/detail.php?id=53019


For further information

Troderman/Farber-DeAnda, Connecticut Comprehensive Energy Strategy Session, 

November 4, 2022
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Weekly Petroleum Status Report | www.eia.gov/petroleum/supply/weekly

This Week in Petroleum | https://www.eia.gov/petroleum/weekly/

Petroleum Supply Monthly | www.eia.gov/petroleum/supply/monthly

Natural Gas Annual | https://www.eia.gov/naturalgas/annual/

Monthly Energy Report | https://www.eia.gov/totalenergy/data/monthly/

Short-Term Energy Outlook | www.eia.gov/steo

Annual Energy Outlook | www.eia.gov/aeo

International Energy Outlook | www.eia.gov/ieo

International Energy Statistics | www.eia.gov/beta/international

http://www.eia.gov/petroleum/supply/weekly
https://www.eia.gov/petroleum/weekly/
http://www.eia.gov/petroleum/supply/monthly
https://www.eia.gov/naturalgas/annual/
https://www.eia.gov/totalenergy/data/monthly/
http://www.eia.gov/steo
http://www.eia.gov/aeo
http://www.eia.gov/ieo
http://www.eia.gov/beta/international


Questions

At the conclusion of each panel DEEP will hold a brief question and 
answer period.  

If you have a question for a presenter, please drop it into the chat to Jeff 
Howard. DEEP will pose as many questions as time allows to the 
speakers. Clarifying questions will be prioritized. Leading questions will 
not be accepted.

BUREAU OF ENERGY AND
TECHNOLOGY POLICY
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BUREAU OF ENERGY AND
TECHNOLOGY POLICY

Benefits of Alternative Fuels
Stephen Dodge, Dr. Thomas Butcher, Richard A. Lyons – Clean Fuels Alliance America 
(CFAA), National Oilheat Research Alliance (NORA), & Carlin Combustion Technology

Sam Lehr – Renewable Natural Gas (RNG) Coalition

Nikki Bruno, Eric Bosworth, and Tamara Becejac – Eversource & Avangrid

Leslie Anderson – Propane Gas Association of New England

Gabrielle Frigon & Elizabeth Moore – Bureau of Materials Management & Compliance 
Assurance – CT DEEP

(speaker order may vary)
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Clean Fuels Alliance America (CFAA), National 
Oilheat Research Alliance (NORA), & Carlin 
Combustion Technology
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- cleanfuels.org -

CLEAN FUELS ALLIANCE AMERICA

Biodiesel, renewable diesel, and 
sustainable aviation fuel will be 

recognized as mainstream low-carbon 
fuel options with superior performance 
and emission characteristics. In on-road, 

off-road, air transportation, electricity 
generation, and home heating 

applications, use will exceed six billion 
gallons by 2030, eliminating over 35 
million metric tons of CO2 equivalent 

greenhouse gas emissions annually. With 
advancements in feedstock, use will 

reach 15 billion gallons by 2050.
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▪ 30-year-old organization.

▪ Today, 5% of the distillate 
market.
▪ 3.2 billion gallons in 2021.

▪ Focus on sustainable growth for 
new market demands.



- cleanfuels.org -

STATES WITH NOTABLE BIODIESEL 
POLICIES

Current as of 10/11/2022

Data from DOE Alternative Fuels Data Center and Individual State Statues

LEGEND

Mandate - Transportation

Tax Incentive – Sales/Income

Tax Incentive - Production

Low Carb Fuels Standard

Mandate - Bioheat® Fuel

Fleet Requirement

No major policy 

Policy not enforced 

Bioheat® Fuel Blending Incentive 



2020 1.9 Billion Gallon State Market 2030* 5.6 Billion Gallon State Market

*Potential growth based on established or proposed requirements
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CLEAN FUELS’ VISION

▪ By 2030 – 6 billion gallons with new 
markets.
▪ Home heating
▪ Jet fuel
▪ Rail
▪ Ocean-going shipping

▪ Factors driving industry growth:
▪ Demand for immediate carbon reductions. 

▪ Federal Policy
▪ State Policy
▪ Corporate Policy

▪ Energy security – overreliance on oil imports 
from unfriendly regions.

▪ Changing energy markets.
▪ Changing agricultural markets.
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FEEDSTOCK MARKET

Soybean Oil
48.3%

Distillers Corn 
Oil

14.0%

Animal Fat
12.4%

Used Cooking 
Oil

18.4%

Canola
6.8%

Clean Fuels Feedstocks – 2021 ▪ LMC analysis: feedstock supplies in North America to 

2025.

▪ Did not factor in yield improvements or additional 

feedstock supplies via global trade.

▪ Suitable BBD feedstocks from 41.1 to 55 billion lbs., a 

total increase of 14 billion lbs. in 2022-2025 period.

▪ Up to 1.866 billion additional gallons of biomass-based 

diesel could be generated. 



ACCORDING TO CARB:

• "...the transportation sector also had the steepest decline in 2020, 
dropping 16%, likely a result of the shelter-in-place orders and a 
consequent drop in vehicle miles traveled. This decline in greenhouse gas 
emissions was also buoyed by an 18% growth in electric cars, a continuing 
improvement in the overall fuel efficiency of cars in the state, and the 
continuing rise of the use of bio- and renewable diesel fuel for heavy-
duty trucks which now constitute 21% of all diesel fuel sold in the 
state in 2020.



- cleanfuels.org -

DROP-IN, LOW CARBON BMBD 
TRANSLATES TO CRITICAL ROLE IN LCFS

1.23 Billion gallons!
(33% of diesel pool in 2021)
(44% in Q1 2022)

BMBD ~45% of Carbon Reductions



Slide: 82

Biodiesel Blends for Heating

Connecticut Comprehensive Energy Strategy
Meeting 6 – Alternative Fuels

November 4, 2022

Tom Butcher, Technical Director
National Oilheat Research Alliance

B0 B100
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Current Status – Biodiesel for Heating
• ASTM Standards define the properties of biodiesel fuel (B100 -ASTM D6751), 

heating fuel with up to 5% biodiesel, and heating fuels with up to 20% biodiesel 
(B20 – ASTM D396). 

• Underwriters Laboratories (UL) has a formal test procedure in-place for “listing” 
approval of burners which can use B20. At least three burner manufacturers have 
listed B20 burners. 

• UL is now finalizing a formal test procedure for listing approval of burners which can 
use B100.

• The number of homes currently using B20 is in the hundreds of thousands.  The 
largest U.S. home heating marketers has committed to converting their 350,000 
customers to B20 and this is in progress.

• 9,000 homes are currently using B50 blends.
• Approximately 125 U.S. homes are currently piloting the use of B100.
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Zero-Carbon Home Concept with Biodiesel
• Concept under development to showcase a low cost, heat pump-

free zero-carbon home retrofit;
• Conversion of high efficiency boiler to B100 (based on UCO, 90% 

GHG reduction);
• PV array sized to 120% of annual usage;
• Excess feedback to grid offsets B100 GHG contribution.
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Thank you!

Tom Butcher
tbutcher@noraweb.org

(571) 234 7756

www.noraweb.org

mailto:tbutcher@noraweb.org


C. Cowles & Co.
Richard Lyons - President

Located in North Haven, CT
• Hydrolevel Company

• Carlin Combustion Technology 

We manufacture oil, biofuel and gas burners and controls for residential and commercial 
space heating and water heating applications.

Carlin is one of three burner manufacturers serving the residential oil heating market.



Our Journey with Biofuels

• Carlin always supported early adopters - but we did so with healthy  skepticism

• First, we had to be convinced . . .
• NORA and early adopters led the way with extensive lab and field testing

• Creation of an ASTM fuel standard

• Development of a UL Standard for B20 equipment

• Carlin Launched UL Listed B20 Burners in February of 2021

• Many oil dealers (including the industry’s largest) are now supplying B20 to their customers



What’s Next . . .

• Carlin plans to launch a UL Listed B100 burner in the next 12 months
• Carlin began testing higher blends including B100 two and a half years ago.

• NORA and early adopters have been testing B100 in the lab and field.

• UL plans to finalize the standard for B100 this month.

• We are seeing an unprecedented level of commitment from appliance manufacturers and oil 
dealers.



Decarbonization that’s Practical 

• Today, I believe the oil-heating industry has the most aggressive of all decarbonization 
strategies for home heating.

• We now have a Net Zero house – utilizing the existing heating system. 

• 575,000 homes in CT could immediately transition to B20 with no cost to the consumer. 



An Often Overlooked Fact:

• The most common oil heat appliance is a boilers (not a furnace)

• We estimate that over 70% of the 575,000 oil heated homes in CT are heated with boilers.

• Houses with boilers have no heating ducts

• There is no practical heat-pump replacement for a boiler. Air to water heat pumps cannot 
supply the needed 180°F water temp.



Biofuel Provides CT a Significant Opportunity for 
Decarbonization

• Like it or not, oil is going to be around at least for a while longer – So let’s make it as clean as 
we can . . . CT should accelerate the adoption timeline for increased B20 and increased 
Bio-blends.



The Oil Heat Industry Is Changing

• It started slow, but momentum has grown.

• More than ever before, I see a commitment among industry leaders to drive the industry to a 
carbon free solution for home heating that’s both dependable and affordable.

Liquid Fuels



RNG Coalition
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Biomethane, Syngas, 
and Renewable 
Hydrogen
Technology & Policy Overview
PRESENTED  BY:  Sam Lehr

4.11.2022
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About the RNG Coalition

• The leading advocacy and education voice for RNG in North 
America

• We advocate for the sustainable development, deployment 
and utilization of renewable natural gas so that present and 
future generations will have access to domestic, renewable, 
clean fuel and energy 

• 370+ members including: RNG developers, marketers, 
financiers, technology providers, consultants, utilities and labor 
coming together

• 98%+ of the RNG supply in North America
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RNG Captures Methane from Organic Waste 
and Puts it to Productive Use
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Intergovernmental Panel on Climate Change (IPCC) Says that 
Reducing Methane is a Critical Near-term Climate Strategy

• Methane in the atmosphere 
continues to grow rapidly

• Second most impactful 
greenhouse gas (GHG) after 
carbon dioxide (CO2)

• Methane is short-lived 
(relative to CO2) but has a very 
strong warming impact (80x) 
in the first 20 years

• Sectors producing the largest 
methane emissions globally: 
fossil fuel production and 
distribution, agriculture and 
waste management
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Organic Waste-to-X

Thermal

Transportation

Electricity

Hydrogen

Bio-based Products



100

Where Does RNG Come From Today?



101

Status of Procurement Policy

RNG at a Glance:

• Mandatory, voluntary, and other 
enabling policies in 44 states and 
provinces

• 94.8 tBtu/yr production capacity

• 82.7 tBtu/yr planned

• 1,425.3 – 4,300 tBtu/yr from AD 
achievable by 2040
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   eo ames , H R , MS T, Microso , TomTom,  ikipedia
Powered by Bing

 egislation Introduced

 egulatory  evelopment

In  lace

Under Study

Low Carbon/Clean Fuel Standards Continue 
to Expand, Existing Programs Focusing on 
Increases in Ambition

   eo ames , H R , MS T, Microso , TomTom,  ikipedia
Powered by Bing

 egislation Introduced

 egulatory  evelopment

In  lace

Under Study

BC: Committed 30% by 2030 (from 2010)

WA: Examining up to 20% by 2034 (from 
2017)

OR: Examining 20% by 2030, 37% by 2035 
(from 2015)

CA: Examining at least 25% by 2030, 54% 
by 2035 (from 2010)

CAN: Examining 
15% by 2030 
(from 2016)
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Renewable Gas and Clean Heat Standards

CA RGS: 
Mandates 
12.2% by 
2030

OR RGS: Targets 
5% by 2024, 
30% by 2050

BC RGS: 
Targets 15% 
by 2030

NH RGS: Allows 
up to 5% RNG

VT CHS: Uses “Clean Heat 
Credits” to meet unspecified 
targets

MN CHS: Investment via 
utility “Innovation Plans”

QC RGS: 
Mandates 10% 
by 2025

CO CHS: Investment via 
utility “Clean Heat Plans” 

MA CHS: Renewable gas standard; 
broad renewable thermal 
incentives
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Inflation Reduction Act

Contains beneficial tax policies advocated for by RNG Coalition:

• Biogas property, including cleaning and conditioning equipment, 
as qualifying equipment for purposes of the Section 48 energy 
credit

• Extension of $.50 alternative fuel tax credit

• New clean hydrogen tax credit that allows for the use of RNG as a 
qualifying feedstock

• 45Q carbon oxide sequestration credit
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Broad Considerations

• Circular Economy – Recycling resources to create a circular 
economy

• Sustainability – How can RNG production facilities be used to 
facilitate broader change?

• Carbon Neutrality/Negativity – Eye toward full carbon neutrality 
across production and use through 100% clean energy inputs, use of 
carbon capture and storage
• See Argonne National Lab’s GREET Model

• GHG Accounting Standards – Should align across jurisdictions using 
established science and methodologies
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Speaker Info

Sam Lehr

Manager of Sustainability and Markets Policy

RNG Coalition

sam.lehr@rngcoalition.com

(302) 757-0866 

RNGCoalition.com



Eversource & Avangrid
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Safety First and Always

Eversource Presentation

CES Technical Session #6

Alternative Fuels

November 4, 2022



Safety First and Always

Eversource’s Net Zero Strategy
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Carbon 
Reduction

Energy 
Efficiency

Electrification

Decarbonized 
Fuels

Emissions 
Reductions



Safety First and Always

Hydrogen Overview

Types of Hydrogen

Gas Distribution Hydrogen Opportunities:

▪ Hydrogen as a fuel source for hard to electrify 

customers

▪ Aboveground or belowground storage in existing NG 

tanks or subsurface caverns

▪ Fuel cell applications for alternative power source 

from stored gas

Green
Produced using clean energy from renewable 

resources to electrolyze water.

Blue
Produced from natural gas through Steam 

Methane Reformation where CO2 is captured and 

stored in the process.

Gray
Produced from natural gas through Steam 

Methane Reformation but CO2 is not captured 

in the process.

Black/Brown
Produced from coal through gasification.
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Source: GE
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https://www.ge.com/content/dam/gepower/global/en_US/documents/fuel-flexibility/GEA33861%20Power%20to%20Gas%20-%20Hydrogen%20for%20Power%20Generation.pdf


Safety First and Always

Potential Green Hydrogen Sources

111

• Current wind and solar projects could 

interface well with renewable hydrogen 

production

• Hydrogen could be used as an alternative 

long-term storage for the power generated 

in off-peak hours

• Experience building and operating hydrogen 

production facilities will be important prior 

to needing them for grid support.



Safety First and Always

Hydrogen End Use Opportunities

Renewable hydrogen produces no carbon 

emissions and can help companies reach their 

net zero goals

• Heat in Industrial Systems and Buildings

• Hydrogen blending into existing boiler / furnace, up 

to 20%

• Potential for 100% hydrogen pipelines with 

equipment conversion

• Power Generation

• On-site CHP and back-up or emergency power

• Energy Storage

• Compressed or liquid storage with Fuel Cell or CHP

• Transportation

• Fuel cells in electric vehicles

• Hydrogen machinery (Forklift, etc.)
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Safety First and Always

Hydrogen Industry Development Needs

Technical

• Development and adoption of industrial equipment that can run on a blended gas

• Improving storage / transportation methods for hydrogen

• Lack of large-scale demonstration / pilot projects 

Economics

• Funding approval for hydrogen initiatives

• Regulation on billing to ensure customers are charged fairly for the energy content rather than the 

volume

• Utility undertaking of the sale of a new product

Regulatory

• Safety regulation development and federal/state coordination

• Support for utility offerings critical for scalability

• Need for standardization and oversight
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AVANGRID
CES Technical Session 
#6
Alternative Fuels

Business Development

November 4, 2022
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Internal Use

AVANGRID’s Decarbonization Strategy

Connecticut Natural Gas (CNG)

Southern Connecticut Gas (SCG)

United Illuminating (UI)

Central Maine Power (CMP)

Maine Natural Gas(MNG)

Berkshire Gas Company (BGC)

New Your State Electric & Gas (NYSEG)

Rochester Gas and Electric (RG&E)

AVANGRID Is Driving Real-World Action 

Toward A Low-Carbon Future

Deploying wind & solar nationwide 

Pioneering offshore wind in U.S.

Building a stronger, more resilient grid

Enabling new technologies: Clean Hydrogen, RNG
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AVANGRID’s View on Green Hydrogen (H2)

Wind & 
Solar

Decarbonization goals will require the use of new technologies such as green H2

Electrolyzers

Green H2

C&I Processes

Renewable energy used to 
produce H2 through

electrolysis

Heavy Transportation

Commercial & industrial applications 
(e.g., high-temperature processes) 

that are difficult to electrify

Heavy-duty transportation, such as 
long-haul trucking, maritime, and 

aviation

Our long-term strategy will leverage our assets and Iberdrola’s experience in Europe and the UK



117
Internal Use

Infrastructure Investment & Jobs Act (Nov ‘21)

There is significant policy support for clean H2

• $8B funding opportunity for Regional Clean H2 Hubs
• DOE share: min range $400-500M to $1-1.25B per 

Hub
• Min. 50% non-federal share

• Hub made up of production (min. 50-100 tpd), 
connective infrastructure (storage/delivery), end-use
• 6-10 Hubs to be selected in the first launch
• $1B funding opportunity for Clean Hydrogen 

Electrolysis 

Inflation Reduction Act (Aug ‘22)

• Up to $3/kg Production Tax Credit 
(PTC) for up to 10 years, OR 30% 
Investment Tax Credit (ITC) 
• Clean H2 sold/facilities constructed 

between 2023-33

Source: Regional Clean Hydrogen Hubs  Funding Opportunity Announcement, US DOE
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AVANGRID’s Value Proposition to Customers and Partners

1. Reliable Green H2 Supply (Hydrogen Purchase Agreement) 
• Zero greenhouse gas emissions
• Custom design facility for required supply conditions
• Leveraging our experience with real green H2 projects

2. Reliable, Available Renewable Power
• Operational assets in more than 25 states with large 

growth pipeline

3. Long Term Contracts → Price Predictability

4. Collocation with our Assets or the Consumer

5. Asset Ownership and Management
• Co-development flexibility

Electrolyzers

Green Hydrogen

Renewables
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Investment
€ 150 M

Up to 700 local 
jobs

Avoided emissions
60,000 tCO2 /year 

Iberdrola Targeting 3.4 GW of Electrolyzer Capacity by 2030

Puertollano I (20 MW for Green Ammonia)TMB (2.5 MW for Transit Buses)
COD Dec 2021 COD Jan 2022

I B E R D R O L A  I S  A  F I R S T  M O V E R  W I T H  T W O  G R E E N  H 2 P R O J E C T S  O P E R A T I N G  I N  S P A I N
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Avangrid and Hydrogen in Connecticut

• Connecticut has the potential to become the US Capital of Hydrogen Economy. 
• Connecticut is the home to major fuel cell/electrolyzer technology providers. 
• Connecticut has a large pipeline of offshore wind resources to be connected to its electric system. 
• Avangrid has the resources and expertise to enable Connecticut to reach its full potential spearheading the 

hydrogen economy in the US. 
• Avangrid could deploy electrolyzers in Connecticut that will be powered with clean energy to produce carbon 

free hydrogen for:
• Third party hydrogen fueling stations across the state 
• Blending in C&I processes
• Industrial feedstock 
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Next Steps

• Close coordination between industry players and the legislature will enable innovative 
regulation to guide the development of a hydrogen ecosystem at scale in Connecticut

• Incentives around electricity cost should be considered by the state as it represents the 
primary driver to achieve competitiveness with traditional sources of hydrogen

• Brownfield locations should be incentivized, and site remediation costs should be 
alleviated to encourage the buildout of a hydrogen infrastructure

• Incentives should be put in place for consumers of hydrogen and technology providers
to incentivize a market in Connecticut

• Collaboration is key to scale the business and provide a green H2 superhighway for 
heavy duty transportation



Propane Gas Association of New England
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Propane’s Role in 
Reducing Carbon Emissions

Propane Gas Association of New England
Leslie Anderson, President and CEO, Leslie@pgane.org



PGANE



Propane is a Beneficial By-Product

• Propane itself is fundamentally a waste left over from 
natural gas and petroleum production.

• More propane is produced annually than is consumed, 
with the remainder being flared off at the well head or 
the processing plant. 

• The use of propane as an Autogas, heating source or 
back-up fuel is essentially carbon neutral, since 
propane not used is wasted by flaring which has the 
same or greater carbon impact than using propane

• Use it or lose it : A better use of propane is to utilize it, 
which will offset the carbon emissions from another 
energy source.  



Propane is one of the good energies.

• A propane storage tank and its accessories, which is 
like a massive electric storage battery, is 100% 
recyclable at the end of its useful life

• Propane is non-toxic and hydrogen rich C3H8

• Propane has no ozone-depleting chemicals

• Propane has no methane

• Propane’s source energy is less than electricity



Sustainability, Resiliency, and Energy Diversity
Propane is the Unsung Energy Hero

 

      

         



Sustainability, Resiliency, and Energy Diversity
Transportation Carbon Emission Reductions 



Environmental Justice

• Stable Pricing

• Affordable

• Low infrastructure Costs

• No Batteries



Understanding Carbon Intensity
GHG Footprint of Electricity



Making a Clean Energy Cleaner
Conventional Propane CI = 80
Renewable Propane CI = 20



Carbon Neutral Propane Cocktail



Innovation - Renewable Propane Sources



Dangers of Preventing Innovation



Making a Clean Energy Cleaner
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Energy Security

Propane is the Energy of the Future



Bureau of Materials Management & 
Compliance Assurance – CT DEEP
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Connecticut Department of Energy and Environmental Protection

Materials Management and 
Alternative Fuels

Bureau of Materials Management and Compliance Assurance, CT DEEP

November 4, 2022



Connecticut Department of Energy and Environmental Protection

• Adopted through CGS § 22a-228(b)
• The hierarchy favors source reduction and 

reuse, recycling, and composting, with 
remaining materials managed for energy 
recovery, and disposal in landfill as a last 
resort.

• Energy recovery from waste is the 
conversion of waste materials into 
useable heat or electricity through 
processes including:
• Combustion
• Anaerobic digestion
• Other waste conversion technology

Waste Management Hierarchy

EPA Waste Management 
Hierarchy (Consistent with 
CT’s adopted Hierarchy



Connecticut Department of Energy and Environmental Protection

2015 State-wide Waste Characterization Study

Recoverability of Disposed Wastes in Existing Curbside/ On-
site Collection Programs

• 2015 Waste Characterization study used random 
samples of waste that was bound for disposal 
from residential and industrial, commercial and 
institutional generators

• Percentages calculated by weight of sampled 
material

• Over 40% of waste consisted of compostable 
organics, including food waste and other 
organics (leaf/yard waste, etc.) that could be 
diverted

*Not currently recoverable material percentage may have shifted slightly 
following What's In What's Out implementation

https://www.recyclect.com/
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What We Throw Away and Where it Goes

• In 2020, 2.3 million tons of waste 
were disposed in CT's Waste-to-
Energy facilities or shipped out of 
state

• Does not include material that was 
source separated for reuse, 
recycling, or composting

• The components of the 2020 waste 
stream were estimated using the 
percentages from the 2015 waste 
characterization study and tonnages 
from 2020

*2020 data not validated
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Potential and Actual Organics Recovery in 2020

Data Notes:
o “Other Organic Material” includes leaves, grass, 

yard waste, land clearing/brush, and farm waste
o Data does not include on-farm 

anaerobic digester operations that accept less 
than 40% of source material from off-site

o Material sent to wood processors is typically 
chipped for reuse applications or processed for 
energy recovery

o Wood gasification used in one CT Facility, 
generating average of 37.5 MW annually

*2020 data not validated

• In 2020, CT diverted only a small portion 
of generated food scraps to composting 
and anaerobic digestion facilities

• Opportunities to divert additional 500,000 tons 
of food scraps out of MSW stream per year
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Facilities that Generate Energy from Waste: Key Definitions

Anaerobic Digestion Facility: A facility that processes source-separated organic materials through controlled 
decomposition in the absence of oxygen to produce biogas and digestate.
Biogas is generated through the anaerobic digestion or fermentation process and contains methane, carbon 
dioxide and other elements and compounds.
Digestate is the end-product of AD processes and consists of both liquid and solid fractions. 

Resources Recovery Facility (CGS Sec. 22a-207; a.k.a. Waste to Energy Facility): A facility that combusts municipal 
solid waste to generate electricity. 

Waste Conversion Facility: (CGS Sec. 22a-207) A facility that uses thermal, chemical or biological processes to 
convert solid waste, including, but not limited to, municipal solid waste, into electricity, fuel, gas, chemical or 
other products and that is not a facility that combusts mixed municipal solid waste to generate electricity.

• Gasification
• Pyrolysis
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Anaerobic Digestion (AD)

• Diverts food scraps from WTE/ landfills

• Mitigates methane from entering 
atmosphere as GHG

• Allows for the metered release of 
nutrients into soil; mitigates over-
nutrification

• Beneficial use of solid and liquid 
digestate as compost, animal bedding 
and liquid fertilizer

• Generates renewable biogas for 
energy generation or pipeline injection

Environmental Benefits Potential Challenges

• Sourcing adequate feedstocks

• Economic feasibility of constructing 
new large-scale facilities dependent 
on several factors, including
– PPAs/Renewable Energy Credits,

– tipping fees for food waste receipt,

– marketing (revenue generation) of end 
products for beneficial use

– Financers' ability/willingness to invest 
in projects prior to permits being issued

Current Infrastructure in CT

• Four AD facilities permitted; 
three not built

• One commercial AD facility
• Quantum Biopower
• Generates 420,000 cubic 

ft. of biogas annually at 
capacity

• Three on-farm AD
• Fort Hill Farm AgGrid, LLC.
• Oak Ridge
• Hytone Farm
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Waste-to-Energy

• Connecticut’s primary municipal solid waste disposal 
management approach is energy recovery through MSW 
waste to energy facilities.

• The four operating facilities generate electricity through 
mass burn technology.

• Before closing last July, MIRA's facility used refuse derived 
fuel (RDF) technology, which was combusted on site to 
generate electricity.

• Due to the closure of the MIRA facility, MSW exported for 
disposal has gone up and will continue to rise until 
Connecticut:
• Develops additional in-state capacity;
• Implements effective reduction strategies;
• Increases recycling; and/or
• Increases reuse and recycling of food scraps

WIN Waste BRIDGEPORT

COVANTA BRISTOL

WIN Waste LISBON

COVANTA PRESTON

Source: Energy Recovery from the Combustion of 
Municipal Solid Waste (MSW) | US EPA

https://www.epa.gov/smm/energy-recovery-combustion-municipal-solid-waste-msw#Technology
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Other Technologies

• Only two landfills currently operating 
in CT; primarily bulky waste

• Several CT closed landfills are 
collecting gas to flare but it is not 
economically feasible to convert to 
usable energy

• Only economically feasible on larger 
MSW landfills with substantial organic 
material; used out of state

• Does not capture 100% of emissions 
from landfills

Landfill Gas (LFG)

Other Potential Sources

• Wastewater Facility Gas

Other Waste Conversion Technology

• Pyrolysis
• Gasification
• Others
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Contact Information

Gabrielle Frigon
Director
Waste Engineering and Enforcement Division
Bureau of Materials Management and Compliance Assurance
gabrielle.frigon@ct.gov | P: 860.424.3795 | M: 860.372.1256

Elizabeth Moore
Environmental Analyst
Office of Policy and Planning
Bureau of Materials Management and Compliance Assurance
elizabeth.moore@ct.gov | 860.424.3567

For projects that require multiple permits and are time-sensitive or complex, contact the Client Concierge 
Service to provide an added level of assistance through the permitting process.
DEEP Client Concierge Service: DEEP.Concierge@ct.gov

To access DEEP assistance, begin by requesting a pre-application meeting about your project.

Air Permitting:
DEEP.BAM.AirPermits@ct.gov
or (860) 424-4152

Solid Waste Permitting:
(860) 424-3366

Wastewater permitting:
(860) 424-3025

mailto:Gabrielle.frigon@ct.gov
mailto:Elizabeth.moore@ct.gov
mailto:DEEP.Concierge@ct.gov
https://portal.ct.gov/DEEP/Permits-and-Licenses/Pre-Application-Assistance
mailto:DEEP.BAM.AirPermits@ct.gov


Questions

At the conclusion of each panel DEEP will hold a brief question and 
answer period.  

If you have a question for a presenter, please drop it into the chat to Jeff 
Howard. DEEP will pose as many questions as time allows to the 
speakers. Clarifying questions will be prioritized. Leading questions will 
not be accepted.

BUREAU OF ENERGY AND
TECHNOLOGY POLICY
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BUREAU OF ENERGY AND
TECHNOLOGY POLICY

Lunch Break
(we’ll restart at 1:00 p.m.  T)
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