New Mexico Environment Department

uel IMAnalysis, and

t Generation Opportunities

ed in New M
Clean Fuel

Clean Transportation Fuel Standard
Advisory Committee

Michael Ford, Economist
Climate Change Bureau
June 28, 2024




Current transportation fuels

What kinds of transportation fuels does New Mexico use currently?

New Mexico fuels consumption by year, 2012-2022 (millions of megajoules per year)
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Source: U.S. Energy Information Administration, State Energy Data System: New Mexico.

Note: All fuel types largely used for transportation, but data is for total overall consumption. New Mexico has no diesel-fired power generation.
Note: Electricity not included because the are no data on volumes consumed for transportation at the state level. Renewable diesel volumes are zero.
*Ethanol and biodiesel volumes are subtracted from finished motor gasoline and diesel volumes and listed separately.



https://www.eia.gov/beta/states/states/nm/data/dashboard

Electric vehicles (EVs) now

of new LDV sales, and
of all LDVs on the road. Charging stations seeing growth.

Cumulative EV registrations in New Mexico, by quarter

Light-duty vehicles (LDVs) — Battery Electric Vehicles (BEVs) and Plug-in Hybrid Electric Vehicles (PHEVs)
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Source: Atlas Public Policy. “Evaluate NM.” Snapshot from June 1, 2024.

Cumulative Charging Ports
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https://public.tableau.com/shared/7XPXN7WQH?:display_count=n&:origin=viz_share_link
https://atlaspolicy.com/evaluatenm
https://atlaspolicy.com/evaluatenm

Where does New Mexico get its petroleum fuels?
United States Petroleum Administration for Defense District (PADD) regions
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Source: U.S. Energy Information Administration, U.S. Energy Atlas (eia.gov)

PADD 3 refineries process
almost all
and consumed there.
~75% of the crude oil that
PADD 3 refineries process is
supplied in-PADD.


https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=MGFMXP3P21&f=A
https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=MDIMXP3P21&f=A
https://atlas.eia.gov/apps/e1c92d7601b9490697d22dfe2da1b4ac/explore

How does it work?

Evaluated at every stage, from “well to wheel.”

Extraction /

Mining Separation /
= Gathering -
ul 3
o= , » § B of
QE s [ |
(el - 4
e

WELL TO PUMP

Refining /
Processing

End use /

Transport / Combustion

Distribution

I*N o=

Source: Wang, Michael. “Biofuel Life-cycle Analysis with the GREET Model.” Argonne National Laboratory. Presentation at the

EPA Biofuel Modeling Workshop. March 1, 2022.

Carbon intensity (CI) of gasoline and diesel fuel in clean fuels standard states

M

100.60  105.76
OR 100.14  100.74
WA 100.37  101.09

Note: Cl is measured in grams of carbon dioxide equivalent per megajoule of energy consumed, or gCO,e/MJ.
Note: California ClI from proposed regulatory update, Oregon CI from fuel forecast, and Washington CI from regulation.


https://www.epa.gov/system/files/documents/2022-03/biofuel-ghg-model-workshop-biofuel-lifecycle-analysis-greet-model-2022-03-01.pdf
https://www.epa.gov/system/files/documents/2022-03/biofuel-ghg-model-workshop-biofuel-lifecycle-analysis-greet-model-2022-03-01.pdf
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2024/lcfs2024/lcfs_appa1.pdf
https://www.oregon.gov/das/OEA/Documents/Clean%20Fuels%20Forecast%202023.pdf
https://ecology.wa.gov/getattachment/e97a5150-9ed2-4512-a4fd-6b0317f907dc/OTS-3854-4-For-Filing.pdf
https://ecology.wa.gov/getattachment/e97a5150-9ed2-4512-a4fd-6b0317f907dc/OTS-3854-4-For-Filing.pdf
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Why does this matter?

« Contrasts with the West Coast (PADD 5), where more gasoline and diesel is
imported, refineries receive over two-thirds of their crude from other PADDs and
countries, and process heavier crude that requires more processing.

* The result;: Baseline Cl for PADD 3 will be lower than other clean fuels states.

Discussion prompts:
What does this mean for credits and deficits in the New Mexico clean fuel credit

market?
What other information about New Mexico fuel markets does NMED need to know in

analyzing our options?



Carbon Intensity Pathways

Lookup tables

For new pathways

. of conventional
Generic Cls for

more established
transportation fuels

transportation fuels.

Supplier provides

derived from inputs with

lifecycle models. documentation from

jurisdiction and
third-party verifier.

Discussion prompts:

» Given that the NMED program will likely use lookup tables for
the Cl value of regulated and some opt-in fuels, what does
NMED need to be aware of in using this approach?

* What fuel-specific implications might this approach have?

For new pathways
of transportation
fuels that are
unconventional or
have unique
production
processes.

Supplier provides
facility specific
inputs, air permits,
process flow
diagrams, full
lifecycle Cl report.




New emissions standards result in the increased use of electricity as a
transportation fuel - but limited by vehicle turnover rates

Projected percentage of New Mexico light-duty vehicles (LDVs) that are zero-emissions vehicles (ZEVs)
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Source: Eastern Research Group. “Modification of NM ACC Il Benefits Calculation Developed by STI(02022023).” Published in Eastern Research Group.
“New Mexico Advanced Clean Cars I, Advanced Clean Trucks and Heavy-Duty Omnibus Rules: Assessment of economic, health and environmental impacts.”
October 23, 2023.

Discussion prompts:
* What data is needed to calculate Cl for grid and renewable power, and the volumes
of it used for transportation?
* What are the considerations of statewide versus utility-specific Cls for grid power? 3


https://www.env.nm.gov/opf/wp-content/uploads/sites/13/2023/10/EIB-23-56-NMED-Exhibits-45-pg-14-48.pdf

Credit Generating Fuels

Relative share of credit generating fuels vary by state
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Data source: Wind, Cory-Ann. “Overview of other states’ LCFS programs.” Presentation to the New Mexico Clean Transportation
Fuels Standard Advisory Committee. June 21, 2024.
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New Mexico Clean Fuels

Credit Policy Discussion
June 28, 2024

Travis Madsen, Transportation Program Director

‘ SOUTHWEST ENERGY EFFICIENCY PROJECT




Ensuring Program Integrity

|deal Credits Are:

e Real
e Additional
e Verifiable
e Permanent
e Enforceable

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE



Align Credit Policy with Big-Picture Goals and Values:

o Aim for State and National Climate Targets
o short and long term

e Maximize Co-Benefits
o Consumer cost savings
o Local economic growth
o Public health and local air quality improvements
o Equity
e Minimize Externalities
o Excess consumer costs
o Food market disruptions
o Unwanted land-use changes (eg deforestation)




So what should qualify for credit?

Transportation fuels with certified Cl benefits

Pathways to help scale zero-emission technologies, eg:
m Capacity-based crediting (CA) / Advanced crediting (OR)

m Vehicle purchase incentives (aligned with Clean Cars / Trucks)

With guardrails to keep the market on track (quantity, duration)

“additional credit opportunities from activities and projects that
support the reduction or removal of greenhouse gas emissions
associated with transportation in the state” (Section 4-C-3)

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
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Energy Requirements for Combined City/Highway Driving - Electric Vehicles
click on blue text for more Information.

Energy Requirements for Combined City/Highway Driving - Gasoline Vehicles

Click on blue text for more Information.

Energy Lost In Charging
the Battery: 10% )

Engine Losses: 68%- 72%
ther

\ / L Accessory Losses: 3%

Electric Drive System

= 7 Losses: 18%
\ 1 - > 3 Auxiliary Electrical
\ L z b Losses: 0% to 4%

Net Regenerative Braking
Energy Returned to the Battery

Drivetrain Losses: 3% - 5%
Energy to Wheels:
65%to 69% + 22% (recovered) =

22%
: 87%to

Idle Losses: 3%
I this artofthe engine: Dissi (39%),
olling resistance ind braking (25%)

Some percentages may not add to 100% because

' 77% of the electrical
id to power at the wheels.
asollne vehicles only convert
2% 30% of the energy stored in
gasolme to power at the wheels.

Source: U.S. Dept of Energy - Fueleconomy.gov


https://www.fueleconomy.gov/feg/atv-ev.shtml
https://www.fueleconomy.gov/feg/atv-ev.shtml
https://www.fueleconomy.gov/feg/atv.shtml
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Mike Teague — OneOK

Discussion of Biodiesel and Biofuel Logistics
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Renewable Natural Gas in NeWalViexico’s
Clean Fuel Standard

New Mexico Clean Transportation Fuel Standard Advisory Committee

Presented by Sam Wade
June 28, 2024
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About the Coalition for Renewable Natural Gas

* Provide education and policy advocacy on behalf of renewable gas and adjacent
industries in North America

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

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

*  98%+ of the RNG supply in North America

https://www.rngcoalition.com/



https://www.rngcoalition.com/

RENEWRBLE
NATURAL GRS

RNG Captures Methane from Organic Waste and Puts it to Productive Use

Collect. Capture.
Clean. Consume.

TS

Collect
organic waste
from various

sources

Greenhouse gases
are captured
and converted into
renewable natural gas

Consume that can be used in any Capture
in homes, natural gas application greenhouse gases

businesses and from organic waste

transportation
Clean and condition
biogas for use in
existing infrastructure
and appliances

#RNG

RNG projects capture methane from existing organic waste
sources (food waste, animal manure, wastewater sludge
and garbage) and redirect it away from the environment,
repurposing it as a clean, green energy source.

25+ years of research and support from US Environmental
Protection Agency (AgStar,! LMOP?)

Proven clean energy technology that also addresses many
waste and agriculture emission issues as part of a circular
economy

1 US EPA AgStar Program:_https://www.epa.gov/agstar/benefits-anaerobic-digestion#:~:text=Anaerobic%20digesters%20can%20destroy%20more,to%20human%20and%20animal%20health.

2 US EPA Landfill Methane Outreach Program: https://www.epa.gov/Imop/benefits-landfill-gas-energy-projects



https://www.epa.gov/agstar/benefits-anaerobic-digestion#:%7E:text=Anaerobic%20digesters%20can%20destroy%20more,to%20human%20and%20animal%20health
https://www.epa.gov/lmop/benefits-landfill-gas-energy-projects

RENEWABLE
NATURAL GRS

RNG Pathways Have the Best Cl Scores When They Mitigate Methane
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Some RNG pathways have very low carbon intensity (Cl) scores because they capture emissions that would otherwise be released to the atmosphere.
For farms with manure lagoons that currently emit high levels of methane, RNG production can yield negative Cl scores. The diagonal-line overlays on
bars represent the range of carbon intensity scores that can be achieved with corresponding RNG projects. (CA = California; CNG = compressed

natural gas; CO:e = carbon dioxide equivalent; g = gram; MJ = megajoule; RD = renewable diesel; WRRF = water resource recovery facility.)
(ANL GREET)

Figure Source: Argonne National Labs https://www.anl.gov/sites/www/files/2020-11/RNG for Transportation FAQs.pdf



https://www.anl.gov/sites/www/files/2020-11/RNG_for_Transportation_FAQs.pdf

RENEWABLE
NATURAL GAS

New Mexico RNG Resource Potential in 2040 (tBtu/y)

- via Anaerobic Digestion via Thermal Gasification

. Animal . . Municipal

Landfill Gas Manure Wastewater Food Waste Ag Residues Forest Residue Energy Crops Solid Waste
Low Estimate
Commercial 3.441 8.988 0.106 0.041 0.159 0.258 0.168 1.273
Potential
High Estimate
Commercial 5.651 17.976 0.157 0.444 0.398 2.641 1.805 4.629
Potential
Technical 8.150 29.961 0.471 2318 2.147 12.222 7.031 11.600
Potential

* RNG from NM Anaerobic Digestion (High Estimate) could potentially supply 58X current natural gas
vehicle demand in NM (0.42 tBtu in 2022).
* AD (High Estimate) could potentially supply 14% of all gas currently delivered to NM customers (81.23

tBtu in 2022, excluding power gen).

Data Sources: Renewable Sources of Natural Gas: Supply and Emissions Reduction Assessment, ICF for American Gas Foundation, 2019 https://gasfoundation.org/wp-

content/uploads/2019/12/AGF-2019-RNG-Study-Full-Report-FINAL-12-18-19.pdf
New Mexico Natural Gas Demand by End Use, US Energy Information Administration, https://www.eila.gov/dnav/ng/NG_CONS SUM DCU SNM A.htm



https://gasfoundation.org/wp-content/uploads/2019/12/AGF-2019-RNG-Study-Full-Report-FINAL-12-18-19.pdf
https://gasfoundation.org/wp-content/uploads/2019/12/AGF-2019-RNG-Study-Full-Report-FINAL-12-18-19.pdf
https://www.eia.gov/dnav/ng/NG_CONS_SUM_DCU_SNM_A.htm

Coalition Contact Info

Sam Wade
RNG Coalition, Director of Public Policy

sam@rngcoalition.com
(916) 588-3033

RNGCoalition.com
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OVERVIEW - BIODIESEL & RENEWABLE
DIESEL

June 28, 2024

Cory-Ann Wind, Director of State Regulatory Affairs
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NEW MEXICO MARKET FOR BD &
RD

» At a 20% blend of biodiesel, that is about 140 million
gallons of biodiesel

» At a 100% of renewable diesel, that is about 700 million
gallons of renewable diesel

- cleanfuels.org -



KEY FACTORS FOR BD/RD
MARKET

e |n-state production from Rio Valley Biodiesel and Holly
Frontier Artesia

e Key location between the Gulf states and West Coast
e On-road and off-road uses, especially for rail

e |ndirect land use change factor for canola and soybean
feedstocks

- cleanfuels.org -



	New Mexico Environment Department
	Current transportation fuels
	Electricity
	Petroleum Fuel Sources
	Lifecycle Fuel Analysis
	Baseline Carbon Intensity
	Carbon Intensity Pathways
	New Motor Vehicle Emissions Standards
	Credit Generating Fuels
	New Mexico Clean Fuels
	Ensuring Program Integrity
	Align Credit Policy with Big-Picture Goals and Values:
	So what should qualify for credit?
	Credit Generating Fuels - Electricity
	Generating Credits:�Electric Vehicle Fueling
	Fuel Carbon Intensity
	Capacity Credits
	Mike Teague – OneOK�Discussion of Biodiesel and Biofuel Logistics
	Renewable Natural Gas in New Mexico’s Clean Fuel Standard
	About the Coalition for Renewable Natural Gas 
	RNG Captures Methane from Organic Waste and Puts it to Productive Use
	RNG Pathways Have the Best CI Scores When They Mitigate Methane
	New Mexico RNG Resource Potential in 2040 (tBtu/y)
	Coalition Contact Info
	Overview - Biodiesel & Renewable Diesel
	New Mexico market for bd & rd
	Key factors for bd/rd market

