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What are we talking about when we say CCUS?
Carbon Capture: The process of capturing CO2 from power generation,
other industrial processes, or by Direct Air Capture (DAC)
• Coal, natural gas, cement, steel, fertilizer, ethanol, many other processes

Utilization: Making use of the captured CO2 in some manner that
secures the CO2 from release to the atmosphere over very long time
periods (990 years or more)
• Enhanced Oil Recovery, biogenic processes, advanced cements, others

Storage: The process of placing the captured CO2 into long-term
storage (990 years or more)
• Geologic storage in deep saline aquifers, depleted oil reservoirs, basalt
formations

Why is CCUS Important?
• World carbon emissions from human activities is ~33 Billion Tonnes of
CO2 per year as of 2020
• Increased from ~2 billion tonnes of CO2 per year in 1900

• World leaders meet periodically to assess the hazards of these
emissions and make agreements about what can be done to mitigate
the effects
• Paris Accord, Kyoto Protocol, are two recent examples

• Paris Accord defines CO2 emission reductions needed to avoid more
than a 1.5oC (2.7oF) change in average global temperature
• 59oF to 61.7oF

• To Accomplish this we need to reduce global emissions by 60%
worldwide by 2050, 80% in industrialized countries
• What does this mean for the USA? For New Mexico?
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Projected drops in
CO2 emissions fail to
meet Paris Accord
goals for
industrialized
countries
USA projected to
drop CO2 emissions
by 35% in next 30
years from 6.8
Gigatonnes today to
4.4 Gigatonnes
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Good news! But is it
enough?
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By 2050 we will have
broader adoption of
renewables but it will
still leave more than
60% of world energy
coming from
Hydrocarbons
Hydrocarbon energy
emits CO2

US Total emmisions
are ~6.8 Gigatonnes
per year today
To meet Paris Accord
needs to drop to 1.4
Gigatonnes per year
by 2050
This means the US
must remove or
mitigate more than
100 Gigatonnes of
CO2 by 2050
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New Mexico is 37th on the list of
States by CO2 emissions with about
46 million tonnes per year of
emissions in 2018
Currently less than 1% of US
emissions
To meet New Mexico’s share of the
responsibility the state needs to
mitigate or store 1.1 Gigatonnes of
CO2 by 2050
Put into perspective New Mexico
has already stored 1.3 Gigatonnes
of CO2 in EOR projects in the last 40
years

EIA.gov

New Mexico has more than 23
Gigatonnes of identified CO2
storage potential in the subsurface

How Does New Mexico Meet These Goals?
• Switching completely to renewables is a multi-generational change, and we
only have a generation to accomplish this
• Need major advances in Energy storage, Grid Management, and Power Electronics
• Huge infrastructure ask, solar panels to power the US would completely cover NM
and AZ, and would require Terawatt sized batteries with longer cycle times than
current Lithium-Ion technologies being deployed today
• Can be done, but not likely to be accomplished in the short time we have to effect
change

• Need to be able to use existing energy sources while this transition is made
• Can leverage existing energy assets and subsurface experience, with a
highly trained workforce of ~100,000 energy workers

Some History of US Carbon Storage Research
• EOR has been doing this for years
• Large literature and project base in US and Canada

• More than two decades of Carbon Capture and Storage Research sponsored by
US Department of Energy has led to a mature set of technologies that are rapidly
scalable to the need of the problem and can be quickly implemented
• Regional Carbon Storage Partnerships (2003)
• US DOE established regional partnership program to understand regional and national
storage potential, technologies, and to perform demonstration projects
• NMT is lead organization for SWP

• CarbonSAFE (2016)
• DOE program to promote large scale capture and storage for coal plants
• Carbonsafe III San Juan is led by NMT researchers – 7 million tonnes per year

• New Regional Initiative program (2019)
• DOE doubled down on partnerships with focus on commercialization
• NMT is the lead organization for the CUSP – 15 regional projects with more than 3 million
tonnes per year storage projected in New Mexico in next 1-3 years
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USA Case Studies for CCS (2003-2022)
• US Department of Energy
Regional Carbon Sequestration
Partnerships
• Seven regional partnerships
• Dozens of pilot projects
• Each partnership tasked with
demonstrating injection of at
least 1,000,000 metric tons of
CO2 as a final project
• Four projects demonstrated
storage in conjunction with EOR
• Developed “best practices” for
utilizing captured CO2
Modified from http://energy.gov/fe/science-innovation/carbon-capture-and-storage-research/regional-partnerships
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The Carbon Storage Assurance Facility Enterprise Initiative
• Focused on development of geologic
storage sites for the storage of 50+
million metric tons (MMT) of carbon
dioxide (CO2) from industrial
sources.
• CarbonSAFE projects improve
understanding of project screening,
site selection, characterization, and
baseline monitoring, verification,
accounting (MVA), and assessment
procedures
• Help determines information
needed to submit appropriate
permits and design injection and
monitoring strategies for
commercial-scale projects. (50+
MMT storage sites in anticipation of
injection by 2026)

San Juan Generating Station
MRV in Progress

Modified from https://www.netl.doe.gov/coal/carbon-storage/storage-infrastructure/carbonsafe

Regional Initiatives to Accelerate CCUS Deployment (2019-?)

PCOR
EERC

MRSCP
Battelle

CUSP
New Mexico Tech
SECARB
Southern Companies

Who is the CUSP?
• Parts of three of the original RCSPs:
SWP, WESTCARB, and Big Sky
• States represented - through a survey,
a university, or a research institute:
AZ, CA, CO, ID, KS, NM, NV, MT, OK,
OR, TX, UT, WA

• National Laboratories - Los Alamos,
Pacific Northwest, and Sandia
• Parts of three of the original RCSPs:
SWP, WESTCARB, and Big Sky
• Has, or is in the process of funding:
15 CCUS commercialization
projects in the western US
• Plus additional 6 direct industry
projects in region

2020 CUSP Case Study – Perdure Petroleum
• Perdure Petroleum operates the Farnsworth
Unit, a CO2 Enhanced Oil Recovery field in
Ochiltree County, Texas

Farnsworth Unit, Texas

• The Farnsworth Unit has been injecting
anthropogenic CO2 from the Agrium fertilizer
plant at Borger, Texas and the Arkalon ethanol
plant at Liberal, Kansas
• Perdure plans to continue CO2 EOR operations
in the western half of the Farnsworth Unit,
with likely expansion to EOR and storage in the
eastern half of the unit
• The Perdure MRV plan for the Farnsworth Unit
relies heavily on the work conducted by the
Southwest Carbon Partnership, one of the NETL
Regional Carbon Sequestration Partnerships
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2020 CUSP Case Study – Enchant Energy
• Enchant Energy is part of the NETL CarbonSAFE
initiative that will demonstrate that the storage
complex in San Juan County, New Mexico can
accelerate the deployment of CCS technology
at the San Juan Generating Station (SJGS)

San Juan Generating Station

• Enchant Energy plans to retrofit the San Juan
Generating Station, San Juan County, New
Mexico with 6-7 MMT/yr CO2 capture
technology and locally store more than 2
MMT/yr CO2

• Project is currently in the Characterization
phase, with an upcoming stratigraphic test
well; an EPA UIC Class VI permit application is
being developed in parallel to the geologic
characterization.
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2020 CUSOP Case Study – Lucid Energy
• Lucid operates acid gas treating and disposal
facilities at its Red Hills gas processing plant
complex and Dagger Draw processing plants in
Lea and Eddy County, New Mexico, respectively

Red Hills Acid Gas Facility

• The Red Hills facility compresses and injects
H2S and CO2 concentrations in the raw sour gas
it receives into the facility
• Roughly 50% of Lucid’s CO2 emissions are from
vented CO2 resulting from Amine Treating

• Capturing, sequestering and storage of vented
CO2 is the most economic option to capture
45Q tax credits and impact Lucid’s carbon
footprint
• Additional CO2 capture likely with proven
economics
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Selected 2021 Portfolio
• Internally selected by management
team, the advisory board will assist
if future funding is given
• Most projects have industry
partners and target injection in 1-3
years
• Includes a unique study for
injection into basalts

• Includes bench scale work on the
use of CO2 as Geothermal working
fluid
• Includes development of regional
Storage Hubs

Wrap-Up: Important Issues for New Mexico
• Energy Transition ACT
• By 2045 all energy in New Mexico is required to be carbon free
• Challenging to do this with renewables alone because of lack of power storage
• Carbon capture at traditional sources can be part of the solution
• Hydrogen converted from methane can be part of the solution

• Dependance on Revenues from Oil and Gas
• As much as 40% of NM budget comes directly from oil and gas royalties.
• Additionally, 50% of education in New Mexico is funded via leasing State Lands

• Job’s in Native Communities
• Each coal plant shut down in the Four Corners area costs Navajo jobs

• Transitioning Workers
• If you decrease dependance on fossil fuels ~100,000 high paid workers in oil and
gas industries need to be repurposed
• Renewables do not need this many people
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• Hydrogen and Carbon Storage need exactly this type of worker

De-Carbonization in New Mexico Requires…
Carbon Storage to maintain stable baseload power
• Ample storage in NM not only for state needs but could import
from region
• Existing expertise and workers in subsurface, facilities, pipelines

Water
• Hydrogen requires water for de-carbonization
• Only available source in our already water challenged state
comes from produced water
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