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This newsletter was compiled by the National Energy Technology Laboratory to provide information on recent
activities and publications related to carbon transport and storage. It covers domestic, international,

and public and private sector news in the following areas:
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EMISSIONS TRADING SCIENCE PUBLICATIONS

DOE/FECM/NETL HIGHLIGHTS

DOE Invests in Programs that Fund CCS Projects.

The U.S. Department of Energy’s (DOE) Office of Fossil Energy and Carbon Management (FECM)
announced funding for 18 projects to conduct early-stage research and development (R&D) of
decarbonization technologies and environmental remediation and develop strategies to enhance the
engagement of minority-serving institutions on FECM-related research at eligible U.S. colleges and

universities. The investment includes nine projects through the University Coal Research (UCR) Program
and nine projects through the Historically Black Colleges and Universities and Other Minority Institutions
(HBCU-OMI) Program. Both the UCR and HBCU-OMI Programs, which comprise FECM’s University
Training and Research (UTR) Program, will fund projects that explore biomass feedstocks blended
with waste coal and coupled with carbon capture and storage (CCS) and address the reclamation and
remediation of legacy environmental impacts of coal-based production and generation.

From energy.gov. August 2022.
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https://www.energy.gov/fecm/articles/us-department-energy-invests-over-6-million-support-university-training-and-research
https://www.energy.gov/fecm/selections-university-training-and-research-funding-opportunity-announcements-2596-and-2598
https://netl.doe.gov/coal/university-training
https://netl.doe.gov/coal/university-training
https://netl.doe.gov/carbon-management/university-training
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DOE/FECM/NETL HIGHLIGHTS (cont.)

DOE Announces Funding to Advance CCS.

DOE/FECM announced an investment to advance CCS for natural gas power and industrial sectors. The
funding will go to 10 projects to develop carbon capture technologies capable of capturing at least 95% of
carbon dioxide (CO,) emissions from natural gas power plants, waste-to-energy power plants, and industrial
applications. Deploying these technologies in the power and industrial sectors at a commercial scale will help
advance the Biden-Harris administration’s goal of a carbon pollution-free power sector by 2035 and a net-zero
greenhouse gas (GHG) economy by 2050. DOE’s National Energy Technology Laboratory (NETL) will manage
the projects, which will support the development and testing of transformational carbon capture materials,
equipment, and processes for applications in natural gas combined cycle (NGCC), waste-to-energy power
generation, and the industrial sector. Other projects will perform front-end engineering design (FEED) studies
for industrial plants and NGCC power plants integrated with carbon capture systems.

From energy.gov. August 2022.

DOE Announces Set of FOAs to Manage and Store CO,.

DOE announced a nearly $4.9 billion set of funding opportunities to bolster investments in the carbon
management industry and to significantly reduce CO, emissions released into the atmosphere through power
generation and industrial operations. The three Funding Opportunity Announcements (FOAs) will be supported
by Bipartisan Infrastructure Law (BIL) funding to help drive the demonstration and deployment of carbon
capture systems, along with carbon transport and storage infrastructure. The Carbon Storage Validation
and Testing FOA supports the Carbon Storage Assurance Facility Enterprise (CarbonSAFE) Initiative,
managed by DOE/FECM, and provides up to $2.25 billion to support the development of new and expanded
large-scale, commercial carbon storage projects with capacities to store 50 or more million metric tons of
CO,, along with associated CO, transport infrastructure. The Carbon Capture Demonstration Projects
Program FOA provides up to $2.54 billion to develop six integrated carbon capture, transport, and storage
demonstration projects that can be readily replicated and deployed at fossil energy power plants and major
industrial sources of CO, and certain types of chemical production facilities. The Carbon Dioxide Transport
Engineering and Design FOA provides up to $100 million to design regional CO, pipeline networks to safely
transport captured CO, from key sources to centralized locations.

From energy.gov. September 2022.

ANNOUNCEMENTS

Conference Proceedings from DOE/NETL's 2022 Carbon Management Project
Review Meeting Available.

Conference proceedings from the DOE/NETL 2022 Carbon Management Project Review Meeting, held in
Pittsburgh, Pennsylvania (USA), August 15-19, 2022, are available online. The meeting included a mixture
of plenary and parallel sessions and poster presentations providing updates on DOE/NETL-funded carbon
capture, utilization, and storage (CCUS) research projects being conducted to advance carbon management
technologies and ensure a sustainable clean energy future for the nation.

DOE Issues NOI for Carbon Storage FOA.

DOE issued a Notice of Intent (NOI) for an FOA titled “Regional Initiative to Accelerate Carbon Management
Deployment: Technical Assistance for Large-Scale Storage Facilities and Regional Carbon
Management Hubs.” The objective of the planned FOA is to establish a consistent, effective mechanism for
providing technical assistance to develop multiple large-scale carbon storage facilities and regional carbon
management hubs that could store hundreds of millions of tons of CO, and inject more than 5 million metric
tons of CO; per year.

DOE's Clean Energy Corps Accepting Applications. (Video)

DOE’s Clean Energy Corps comprises staff from more than a dozen offices across DOE to research, develop,
demonstrate, and deploy next-generation clean energy technologies. The Clean Energy Corps is dedicated to
fighting climate change through public service and supporting American competitiveness on a global scale.
To meet this challenge, DOE is hiring a team of industry veterans, experienced technical experts, and the next
generation of climate leaders. More information is available via the Clean Energy Corps webpage.

~

DOE/FECM Selects Winner of SMART VP Prize Challenge.
PN DOE/FECM announced the Phase Il winner of its Science-Informed Machine
s v.\ Learning to Accelerate Real Time (SMART) Visualization Platform (VP) Prize
'. \ —  Challenge. Clean energy technology company Petrolern LLC will receive the
' 9/1/_\? | prize award for their work in developing the web-based GeoDeck platform,
\ @ which is a tool to help transform the interaction with the subsurface by
“.-0, providing real-time visualizations of subterranean fluid flows, fractures, and
other features. Such visualizations can enhance decision-making for safer

subsurface operations, including CO, storage.

NETL Tool Attracts International Attention.

An NETL tool for estimating geologic environments for CO, storage is attracting
attention from institutions of higher education and governments from more than 90
nations, including Norway, Spain, France, South Korea, India, Australia, Mexico, and
the United Kingdom (UK). NETL's CO,-SCREEN was created to provide a robust, user- \ ~

\(co. 4

friendly tool to estimate CO, storage efficiency in a variety of geologic environments,
including saline formations, shale formations, and residual oil zones.

2/8



https://www.energy.gov/fecm/articles/us-department-energy-invests-31-million-advance-carbon-capture-and-storage-natural
https://www.energy.gov/fecm/additional-selections-funding-opportunity-announcement-2515
https://www.energy.gov/articles/biden-harris-administration-announces-49-billion-deploy-infrastructure-necessary-manage
https://www.fedconnect.net/FedConnect/default.aspx?ReturnUrl=%2ffedconnect%3fagency%3dDOE%26doc%3dDE-FOA-0002711%26utm_medium%3demail%26utm_source%3dgovdelivery&agency=DOE&doc=DE-FOA-0002711&utm_medium=email&utm_source=govdelivery
https://www.fedconnect.net/FedConnect/default.aspx?ReturnUrl=%2ffedconnect%3fagency%3dDOE%26doc%3dDE-FOA-0002711%26utm_medium%3demail%26utm_source%3dgovdelivery&agency=DOE&doc=DE-FOA-0002711&utm_medium=email&utm_source=govdelivery
https://netl.doe.gov/carbon-management/carbon-storage/carbonsafe?utm_medium=email&utm_source=govdelivery
https://oced-exchange.energy.gov/Default.aspx?utm_medium=email&utm_source=govdelivery#FoaId82c73432-65b4-4d82-b03c-d61a6fcfe2a0
https://oced-exchange.energy.gov/Default.aspx?utm_medium=email&utm_source=govdelivery#FoaId82c73432-65b4-4d82-b03c-d61a6fcfe2a0
https://www.fedconnect.net/FedConnect/default.aspx?ReturnUrl=%2ffedconnect%3fagency%3dDOE%26doc%3dDE-FOA-0002730%26utm_medium%3demail%26utm_source%3dgovdelivery&agency=DOE&doc=DE-FOA-0002730&utm_medium=email&utm_source=govdelivery
https://www.fedconnect.net/FedConnect/default.aspx?ReturnUrl=%2ffedconnect%3fagency%3dDOE%26doc%3dDE-FOA-0002730%26utm_medium%3demail%26utm_source%3dgovdelivery&agency=DOE&doc=DE-FOA-0002730&utm_medium=email&utm_source=govdelivery
https://netl.doe.gov/events/conference-proceedings
https://netl.doe.gov/events/conference-proceedings
https://netl.doe.gov/events/conference-proceedings
https://www.fedconnect.net/FedConnect/default.aspx?ReturnUrl=%2ffedconnect%3fdoc%3dDE-FOA-0002798%26agency%3dDOE&doc=DE-FOA-0002798&agency=DOE
https://www.fedconnect.net/FedConnect/default.aspx?ReturnUrl=%2ffedconnect%3fdoc%3dDE-FOA-0002798%26agency%3dDOE&doc=DE-FOA-0002798&agency=DOE
https://www.fedconnect.net/FedConnect/default.aspx?ReturnUrl=%2ffedconnect%3fdoc%3dDE-FOA-0002798%26agency%3dDOE&doc=DE-FOA-0002798&agency=DOE
https://www.fedconnect.net/FedConnect/default.aspx?ReturnUrl=%2ffedconnect%3fdoc%3dDE-FOA-0002798%26agency%3dDOE&doc=DE-FOA-0002798&agency=DOE
https://www.youtube.com/watch?v=y4uLLZ5fDYo
https://www.energy.gov/CleanEnergyCorps
https://netl.doe.gov/node/11983
https://netl.doe.gov/challenges/SMARTVisualizationPlatform
https://netl.doe.gov/challenges/SMARTVisualizationPlatform
https://netl.doe.gov/node/11954
https://edx.netl.doe.gov/dataset/co2-screen
https://netl.doe.gov/node/11983
https://netl.doe.gov/node/11954
http://
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ANNOUNCEMENTS (cont.)

Drax, British Steel Sign MOU to Support
BECCS Development.

Renewable energy company Drax and British Steel signed a Memorandum of Understanding (MOU) to support
the development of bioenergy with carbon capture and storage (BECCS). Through the MOU, the companies
will explore opportunities for steel to be used to help build Drax’s BECCS project, which will be part of the East
Coast Cluster—a consortium of Zero-Carbon Humber and Net-Zero Teesside.

Climeworks Wins Award for Innovative Technology
at Capture and Storage Plant.

Climeworks received the Innovation in Vacuum Busch
Award for its advanced use of vacuum technology at its Ocra
direct air capture (DAC) and storage plant. Located in Iceland,
the plant can capture 4,000 metric tons of CO, per year.

Global CCS Market Report.

According to a report by Research and Markets, the global CCS market could
reach $4.9 billion by 2026. The report, “Carbon Capture and Storage — Global
Market Trajectory & Analysis,” states that the CCS market in the United States is
estimated at $1.1 billion in 2022, accounting for a 33.5% share of the global market.
(Purchase may be required to access the report.)

Carbon
Capture an
Storage
RGGI Releases Report on Secondary Market. Global Market
The states participating in the Regional - o

RGGI Inc' Greenhouse Gas Initiative (RGGI) released
the “Report on the Secondary Market for
A RGGI CO, Allowances: Second Quarter

2022.” Prepared by independent market
monitor Potomac Economics, the report found no evidence of anticompetitive

conduct in the RGGI CO, allowance secondary market.

EU Carbon Credits Reach New High.

Carbon allowance prices under the European Union Emissions Trading Scheme (EU ETS) reached an all-time

PROJECT AND BUSINESS DEVELOPMENTS

Industrial Partners Begin CCS Feasibility Project.

Three industrial partners are collaborating on a study to explore the feasibility of an open-access CO, storage
and liquefaction hub in the Ghent part of North Sea Port, Belgium. The partners—Fluxys, ArcelorMittal Belgium,
and North Sea Port—initiated the collaboration to decarbonize several industry sectors. Set for commissioning
in 2027, the Ghent Carbon Hub will enable the transport and liquefaction of CO, from emitters and provide
buffer storage and loading of liquefied CO, onto ships for storage.

From Gasworld. August 2022.

Proposed CCS Ammonia Plant Announced.

CF Industries Holdings Inc. announced plans for a blue ammonia production facility in Ascension Parish,
Louisiana (USA). Developed in conjunction with Mitsui & Co. Ltd, the proposed facility would qualify as a “blue”
process by employing CCS, reducing the carbon emissions of the ammonia production process compared to
conventional ammonia processes. A FEED study is expected to be conducted once the site and technology
providers are finalized, with a final investment decision by the companies expected in 2023.

From Louisiana Governor Newsroom. August 2022.

high of approximately $99 per metric ton of CO, equivalent in August 2022,
o

Wyoming Carbon Storage Project Receives Federal Approval. g

The U.S. Department of Interior's Bureau of Land Management approved a
proposal to store CO, underground in Lincoln and Sweetwater Counties, Wyoming Ko ol
(USA). ExxonMobil's proposal includes a CO, disposal well pad and pipeline,
which once completed will allow for underground storage of CO, produced along
with natural gas at the existing ExxonMobil Shute Creek Plant (located in Lincoln
County, Wyoming). The disposal well will store approximately 60 million cubic feet
of CO, daily at a depth of approximately 18,000 feet in the water leg of the Madison
formation, which is an approved disposal zone.

From Bureau of Land Management Press Release. August 2022.

BP Drilling Appraisal Wells for CCS. bp

BP has begun drilling appraisal wells in Texas (USA) for CCS operations, with oil and
gas company Linde planning to build a site on the Texas coast for the storage of CO,
produced by their manufacturing facility in Houston. BP’s role will be to build and handle
the permit for geologic storage wells, while Linde will utilize its carbon separation, capture,
and compression technologies. The joint Linde-BP project is scheduled to open in 2026.

From Carbon Herald. August 2022.
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https://www.themanufacturer.com/articles/british-steel-forges-new-partnership-to-support-draxs-world-leading-carbon-capture-project/
https://www.themanufacturer.com/articles/british-steel-forges-new-partnership-to-support-draxs-world-leading-carbon-capture-project/
https://www.gasworld.com/climeworks-wins-busch-award-for-co2-capture-tech/2023661.article
https://www.gasworld.com/climeworks-wins-busch-award-for-co2-capture-tech/2023661.article
https://www.buschvacuum.com/us/en/news-media/climeworks-receives-innovation-in-vacuum-busch-award-2021.html
https://www.buschvacuum.com/us/en/news-media/climeworks-receives-innovation-in-vacuum-busch-award-2021.html
https://www.researchandmarkets.com/reports/2564197/carbon_capture_and_storage_global_market?utm_source=CI&utm_medium=PressRelease&utm_code=nbjlbt&utm_campaign=1741179+-+Global+Carbon+Capture+and+Storage+Market+to+Reach+US%244.9+Billion+by+the+Year+2026&utm_exec=como322prd#product--toc
https://www.rggi.org/sites/default/files/Uploads/Market-Monitor/Quarterly-Reports/MM_Secondary_Market_Report_2022_Q2.pdf
https://www.spglobal.com/commodityinsights/en/market-insights/latest-news/energy-transition/081922-eu-carbon-price-hits-all-time-high-of-eur9914mtco2e
https://www.gasworld.com/partners-strengthen-belgiums-co2-backbone-with-new-carbon-hub-project/2023625.article
https://gov.louisiana.gov/index.cfm/newsroom/detail/3792
https://www.blm.gov/press-release/blm-approves-first-application-permanent-underground-storage-carbon-dioxide-public
https://carbonherald.com/bp-drills-appraisal-well-in-texas-for-its-css-operations/
https://www.gasworld.com/climeworks-wins-busch-award-for-co2-capture-tech/2023661.article
https://www.researchandmarkets.com/reports/2564197/carbon_capture_and_storage_global_market?utm_source=CI&utm_medium=PressRelease&utm_code=nbjlbt&utm_campaign=1741179+-+Global+Carbon+Capture+and+Storage+Market+to+Reach+US%244.9+Billion+by+the+Year+2026&utm_exec=como322prd#product--toc
https://www.rggi.org/sites/default/files/Uploads/Market-Monitor/Quarterly-Reports/MM_Secondary_Market_Report_2022_Q2.pdf
https://www.blm.gov/press-release/blm-approves-first-application-permanent-underground-storage-carbon-dioxide-public
https://carbonherald.com/bp-drills-appraisal-well-in-texas-for-its-css-operations/
http://
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PROJECT AND BUSINESS DEVELOPMENTS (cont.)

Project Receives Grant to Assess CCS Resources.

The Nebraska Environmental Trust awarded a grant to a University of
The Nebraska Nebraska-Lincoln (USA) project to assess CCS resources. The project
Environmental Trust objective is to assess CO. storage resources and opportunities in
the study area (which covers several counties in Nebraska) and near
the Nebraska Public Power District’'s Gerald Gentleman Station. The
researchers will use laboratory tests and simulations to determine various physical and mechanical parameters,
such as porosity, permeability, strength, stiffness, and storage coefficient.

preserving NATURAL NEBRASKA™ for future generations

From University of Nebraska—Lincoln, Nebraska Today. August 2022.
MOU to Advance Global Market Using Korea-Developed CCUS Technologies.

DL E&C Co., an engineering, procurement, and construction company, signed an MOU with KEPCO Korea
Electric Power Research Institute (KEPRI) to advance the global CCUS market. Under the MOU, the companies
will cooperate on the mutual exchange of technologies to enter overseas CCUS markets. DL E&C intends to
adopt KEPRI’s carbon capture technology when expanding the CCUS market from Korea to other countries.

From Business Wire. August 2022.

Companies Agree to Expand CCUS Efforts.

BKV Corporation and Verde CO, CCS LLC have agreed to expand CCUS and GHG emissions reduction
efforts through CCUS project identification and evaluation. BKV will leverage Verde’s CCUS experience to
equip its CCUS business line, BKV Carbon Ventures, with the resources needed to evaluate CCUS projects
and build a pipeline of feasible projects moving forward. BKV’s initial CCUS project, in partnership with EnLink
Midstream, is expected to come online in 2023.

From BKV News Release. August 2022.

Mantel Announces Investment for Industrial CCUS.

Mantel announced an investment to accelerate their technology development, prototype testing, and initial
deployment of their high-temperature, liquid-phase carbon capture system solution. Mantel’s molten salts
selectively absorb CO, and regenerate a pure stream of CO, that can be stored or utilized. According to the
company, combining liquid-phase materials with high operating temperatures can lead to a more than 60%
reduction in energy losses and an approximately 50% reduction in costs.

From Gasworld. August 2022.

LEGISLATION AND POLICY

Australian Government Releases Consultation Paper to Reduce Emissions.

The Australian government—through its Department of Climate Change, Energy, the Environment and Water—
released a consultation paper setting out how to reform its safeguard mechanism, which was introduced in
2016 to address industrial emissions. Proposed changes include having the large-emitting facilities covered by
the scheme either reduce emissions onsite or purchase carbon credits. According to the consultation paper,
the annual rate of emissions cuts is expected to be 3.5-6%. The paper proposes a path to turn the safeguard
mechanism into a form of a carbon trading scheme.

From The Guardian. August 2022. B:  Australian Government

+* Department of Industry, Science,
Energy and Resources

Australian Government Approves
Offshore GHG Storage Areas.

The Australian government granted two new offshore

GHG storage permits to explore the potential of CCS in Australia. The first permit was issued to Woodside
Energy in the Browse Basin off the coast of the Kimberley in Western Australia’s north. The second was issued
to a joint venture among INPEX, Woodside Energy, and TotalEnergies in the Bonaparte Basin off the coast of
the Northern Territory. Three more permits are expected to be issued at a later date.

From Australian Broadcasting Corporation (ABC). August 2022.

~

Incentives Under IRA Could Impact Deployment of Carbon Storage.

New incentives under the 2022 Inflation Reduction Act (IRA) could impact the deployment of carbon storage
and clean fuel development. The IRA extends the available Section 45Q tax credit to any carbon capture, DAC,
or carbon utilization project that begins construction before January 1, 2033. In addition, the IRA increases the
value of those credits up to (per metric ton) $85 for captured and stored CO, and $60 for CO, that is reused.

From JD Supra. August 2022,

Projects Shortlisted for BEIS CCUS Cluster Process. &

The UK Department for Business, Energy, and Industrial Strategy (BEIS) announced
a list of 20 projects shortlisted for the next stage of the CCUS cluster process. The Department for

UK government’s Ten Point Plan for a Green Industrial Revolution sets a goal ~BUSINess, Energy

of deploying CCUS in two industrial clusters by the mid-2020s and in two more by & Industrial Strategy
2030. In November 2021, the HyNet cluster in Northwest England and North Wales

and the East Coast Cluster in the Teesside and Humber were selected as Track 1 clusters (for deployment by
the mid-2020s) and will be considered for support under the UK government’s CCUS Program. The shortlisted
projects will also be considered for government funding support.

From UK BEIS News Release. August 2022.
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https://news.unl.edu/newsrooms/today/article/university-assessing-greenhouse-gas-sequestration-resources/
https://www.businesswire.com/news/home/20220822005245/en/DL-EC-to-Advance-to-Global-Market-Using-Korea-Developed-CCUS-Technologies
https://bkvcorp.com/news/bkv-corporation-to-expand-carbon-capture-utilization-and-sequestration-efforts-with-verde-agreement
https://www.verdeco2.com/
https://bkvcorp.com/carbon-capture-and-sequestration
https://www.gasworld.com/mantel-boosted-by-2m-investment-for-industrial-ccus/2023668.article
https://www.theguardian.com/environment/2022/aug/18/labor-wants-safeguard-mechanism-to-cut-emissions-from-big-polluters-by-up-to-6-a-year
https://consult.industry.gov.au/safeguard-mechanism-reform-consultation-paper
https://www.cleanenergyregulator.gov.au/NGER/The-safeguard-mechanism
https://www.abc.net.au/news/2022-08-25/federal-government-approves-carbon-capture-areas-off-wa-and-nt/101367994
https://www.abc.net.au/news/2022-08-25/federal-government-approves-carbon-capture-areas-off-wa-and-nt/101367994
https://www.jdsupra.com/legalnews/new-incentives-under-the-2022-inflation-6891044/
https://www.gov.uk/government/news/uks-industrial-heartlands-boosted-by-next-stage-of-carbon-capture-clusters
https://www.gov.uk/government/publications/the-ten-point-plan-for-a-green-industrial-revolution
https://news.unl.edu/newsrooms/today/article/university-assessing-greenhouse-gas-sequestration-resources/
https://www.gov.uk/government/news/uks-industrial-heartlands-boosted-by-next-stage-of-carbon-capture-clusters
http://
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EMISSIONS TRADING

ICE to Launch UK Carbon Emissions Options.

Subject to regulatory approval, Intercontinental Exchange Inc. (ICE) plans to launch UK
carbon emissions allowance options in 2022. ICE expects to list UK options out to March
2024. ICE launched UK carbon allowance futures in May 2021, alongside the launch of
emissions auctions on behalf of the UK government as part of the UK’s new ETS.

From Yahoo! Finance. August 2022.

ICE
Nigeria Initiates National Emissions Framework.

Nigeria initiated the development of a national emissions framework, their government announced. Nigeria’s
Emission Trading Framework seeks to align itself to international mechanisms such as the EU ETS. According
to government officials, Nigeria has “legal framework provided in the Climate Change Act of 2021 for the
reduction of [GHG] emissions through a cap and trade-based emissions trading schemes...”

From Vanguard. August 2022.

&)

Carbon Credit Platform Launched.

The International Finance Corporation, Cultivo, Aspiration, and Chia Network launched the Carbon Opportunities
Fund—a global investment platform for trading carbon credits. According to the companies, the fund will seek
to leverage investments in the voluntary carbon markets and broaden access to finance for certified, nature-
based projects. Carbon credit companies Cultivo and Aspiration will lead the fund’s strategy and execution,
while the fund’s carbon credits will be tracked by the World Bank’s Climate Warehouse, which was launched
on Chia’s public blockchain.

From Sustainability Magazine. August 2022.

Collaboration to Accelerate Deployment of Natural Carbon Sink Solutions.

Two companies are working together to accelerate the deployment of natural carbon sink solutions. Through
the collaboration, Pledge—a London-based integrated carbon offsetting platform—will offer soil carbon
storage credits from Grassroots Carbon—a San Antonio (USA)-based company offering certified soil carbon
storage credits. Grassroots Carbon links buyers of carbon credits with landowners interested in employing
regenerative practices to store CO; in soil.

From Carbon Herald. August 2022.

SCIENCE

Study Reveals Changeable Tendency of SOC in Dryland.

Researchers from the Northwest Institute of Eco-Environment and Resources of the Chinese Academy of
Sciences studied the dynamics of soil organic carbon (SOC) and soil total nitrogen (STN) in drylands. The
results, published in Journal of Environmental Management, showed that climate factors in the dryland north
of China were the main factors affecting SOC and STN. According to the study, dryland should be considered
a potential region for carbon storage.

From phys.org. August 2022.

Restoring Dried-Out Wetlands Could Increase
CO, Storage Potential.

Restoring dried-out wetlands could avoid emissions equivalent to more than 100
billion metric tons of CO, by the end of the century, according to researchers.
The amount of GHGs emitted by wetlands depends on the amount of water in
them; when wetland soil is covered in water, it emits methane, when dry, it emits
less methane but instead releases CO, and nitrous oxide. By studying 3,704
records of water levels and emissions from wetlands throughout the world, the
researchers calculated the precise water level at which wetlands produce the
fewest net emissions. The results, published in the journal Nature Geoscience,
found that the amount of carbon stored in wetlands offset nearly all the methane
emitted when the water level was a few centimeters beneath the surface.

From New Scientist. August 2022.

Barrier island;
in retreat, =

Scientists Discover Process to Gauge CO, Storage in Plants.

Scientists from the University of Western Australia School of Molecular Sciences discovered a previously
unknown process that determines how much CO, plants release into the atmosphere. Published in the
journal Nature Plants, the study focused on plant respiration and proposed a new process to slow it down in
plants, and thus reduce their release of CO,. By blocking pyruvate pathways, the scientists hope to prioritize
energy sources within plants that limit the release of CO,, redirecting the carbon into biomass instead of CO..

From Phys.org. August 2022.

New York DEC to Fund CCS Research Project.

The New York (USA) Department of Environmental Quality (DEC) awarded a grant to a Cornell professor to
study how small bodies of water contribute to CCS. The study will be conducted in ponds and wetlands in
Ithaca and surrounding areas, aiming to quantify how much carbon the small bodies of water can store in
their sediment. The goal is to find sustainable ways to implement carbon-friendly ponds, either naturally or
artificially.

From The Cornell Daily Sun. August 2022.
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https://cornellsun.com/2022/08/21/professor-to-receive-dec-grant-to-study-carbon-capturing-ponds/?utm_source=rss&utm_medium=rss
https://finance.yahoo.com/news/ice-launch-uk-carbon-allowance-121900296.html
https://www.newscientist.com/article/2335373-rewetting-dried-wetlands-could-stop-100-billion-tons-of-co2-emissions/
http://

U.S. DEPARTMENT OF ENERGY | OFFICE OF FOSSIL ENERGY AND CARBON MANAGEMENT | NATIONAL ENERGY TECHNOLOGY LABORATORY

CTSN voL.22,No. 10 CARBON TRANSPORT and STORAGE NEWSLETTER

.S. DEPARTMENT OF NA"ONAI.
ENERGY | 1T/
I.ABORATORY

SCIENCE (cont.)

Ohio State University to Lead Carbon Farming Project.

Ohio State University (USA) is leading a project to study carbon farming as a potential climate change solution. Funded in part by a grant from the Foundation for Food &

Agriculture Research, the project will measure how much organic and inorganic carbon gets stored in the soil under different farming practices in key regions across the western O H | O STATE NEWS
hemisphere. The project, titled “Enhanced Soil Carbon Farming as a Climate Solution,” will measure carbon storage on croplands, rangelands, and grasslands, including soils

used to produce a wide and representative range of crops and animals, as well as soils being managed through both traditional and enhanced carbon-farming methods.

From Ohio State University News. August 2022.
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Fracture Adjacent Matrix Permeability: Insights from a Direct Experimental
Approach.

The following is from the Introduction of this DOE/NETL product: “Characterizing N=TL

the permeability of a rock matrix immediately adjacent to a fracture is critical for ——a——"
understanding migration of fluids (gases and liquids) as this zone undergoes
reaction/mechanical degradation during storage and production. The issue with
traditional approaches is that they are designed on the premise of using a cylindrical
core sample where pressure or flow is measured across the entire sample, rather
than adjacent to or immediately on a fracture plane. Measuring across the entire
sample means that heterogeneity, and thus the anisotropic nature of permeability in
mudrocks, is integrated into one permeability measurement and fails to capture how e
fluids migrate in and out of the matrix along the primary flow path, be it in fractures sl Sl
or bedding planes. The measurement of permeability in shale and mudrock has
been conducted using a variety of techniques and methods; with resulting typical absolute permeability values
ranging from 0.001 to 1uD. The more successful attempts have occurred in fractured media, which lends itself
well to traditional core flood experiments that use Darcy flow approximations when describing the physics
of flow. In the non-fractured cases, methods have generally centered around the principle of pressure pulse
decay, whereby a pressure differential is induced across a core plug and the rate at which the upstream and
downstream pressure equilibrates is used to calculate permeability. The pressure pulse decay methodology is
well documented and generally accepted as the best approach to experimentally derive permeability in tight,
unfractured systems.”

Global Carbon Capture and Storage Market Research Report with
Opportunities and Strategies to Boost Growth- COVID-19 Impact and Recovery.

The following is a description of this document: “Carbon capture and storage (CCS) is the process of capturing
and storing carbon dioxide (CO,) before it is released into the atmosphere. The technology can capture up to
90% of the CO; released by burning fossil fuels in electricity generation and industrial processes such as cement
production. Growing concerns about the detrimental effect of carbon emissions on the environment have
driven the adoption of carbon capture and storage (CCS) technology. Several governments are encouraging
the implementation of the technology through pilot projects in various industries due to the ability of carbon
capture and storage technology to serve as a large-scale solution to achieve CO, emission reduction and
climate control goals. A2Z Market Research announces the release of the Carbon Capture and Storage Market
research report. The market is predicted to grow at a healthy pace in the coming years. Carbon Capture and

o~

©

Storage Market 2022 research report present an analysis of market size, share, growth, trends, cost structure,
and statistical and comprehensive data of the global market. The report gives a clear picture of the current
market circumstance [...] As analytics have become an inherent part of every business activity and role, form
a central role in the decision-making process of companies these days is mentioned in this report. In the next
few years, the demand for the market is expected to substantially rise globally, enabling healthy growth of the
Carbon Capture and Storage Market is also detailed in the report. This report highlights the manufacturing
cost structure includes the cost of the materials, labor cost, depreciation cost, and the cost of manufacturing
procedures. Price analysis and analysis of equipment suppliers are also done by the analysts in the report.”

Integration of supply chain management of hybrid biomass power plant with
carbon capture and storage operation.

The following is from the abstract of this article: “Bioenergy Carbon Capture and Storage (BECCS) is thought to
be one of the most important technologies to realize the deep carbon emission reduction. An integrated model
that combines biomass inventory management and carbon capture and storage (CCS) construction is built
to analyze the operation management of BECCS plants. Biomass supply level and structure, operation costs,
warehousing scale, and application restrictions are considered in the inventory management. The operation
costs, learning effects, investment path, and capture efficiency of CCS are considered in the process of CCS
construction. These two processes are integrated to maximize the total profit for biomass power plants under
inter-temporal conditions. Jiangsu Province is selected for numerical simulation. The results show that the
supply level of biomass has a great influence on the results, and the corresponding CCS technology needs
to fully consider this factor for expansion. In addition, under strict carbon emission constraints, to avoid the
high cost of CCS, policymakers are more inclined to achieve emission reduction targets by reducing power
generation levels. Therefore, appropriate policy subsidies are needed to ensure the development of BECCS
at this time.”

Jian-Xin Guo, Xianchun Tan, Baihe Gu, and Kaiwei Zhu, Renewable Energy. (Subscription may be required.)
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PUBLICATIONS (cont.)

Heat pulse testing at monitoring wells to estimate subsurface fluid velocities
in geological CO, storage.

The following is from the abstract of this article: “Monitoring the injected CO, during geological CO, storage
(GCY) is essential to assure containment and identify CO, leakage. In this work, a new approach is introduced
to estimate the evolution of the downhole fluid velocity at a monitoring well and identify CO, arrival time
using in-well heat pulse/tracer test. The proposed technique involves using a downhole heater to generate
a series of heat pulses and measuring their corresponding temperature response. The surface temperature
of the downhole heater is controlled by the supplied electrical power and the heat loss by convection to
the surroundings. Convective heat transfer is well described using Newton’s law of cooling in which the
temperature difference between the heater and the surrounding fluids drives the heat transfer, for which the
convection heat transfer coefficient (h) controls the magnitude of heat loss. Among various factors that control
h, it depends on the type of the flowing fluid and its velocity. Through analyzing the measured temperature at
different heat pulses, the changes inh - due to mobilization of the in-situ brine or CO, arrival - can be estimated.
Consequently, the velocity of the flowing fluid across the heater can be obtained. Since heat transfer by
convection is sensitive to the type of the surrounding fluid, intrusion of CO, can be detected from the relatively
higher surface temperature obtained at CO, arrival. Churchill and Bernstein (1977)’s correlation is adopted to
estimate the change of fluid velocity in terms of the change in h. To demonstrate the validity of the proposed
technique, the results are applied and validated against those of COMSOL Multiphysics simulation tool for
single-phase brine (before CO, arrival) and single-phase CO. (after CO, arrival). The observed temperature
heating is sensitive to the flowing fluid velocity and fluid type. The temperature signal observed at CO, arrival
is large and easily detectable using temperature monitoring tool which provides reliable indication for tracking
CO; arrival at monitoring wells compared with passive temperature monitoring. The results obtained using
the proposed technique agree very well with the numerical results obtained from the simulation tool with a
maximum estimation error of 7 percent.”

Refaat G. Hashish and Mehdi Zeidouni, Journal of Petroleum Science and Engineering.
(Subscription may be required.)

Effect of the carbon emissions trading policy on the co-benefits
of carbon emissions reduction and air pollution control.

The following is from the abstract of this article: “Achieving the co-benefits of carbon emissions reduction and
air pollution control is significant for pursuing a sustainable and low-carbon economy in China. This study
applies the difference-in-differences method to explore the local and spillover impact of the carbon emissions
trading policy (2011) on China’s carbon emissions and air quality, based on city-level data. The results show
that the carbon emissions trading policy significantly affects the co-benefits of the total carbon emissions
reduction and air quality improvement. In addition to this direct effect, the carbon emissions trading policy
could indirectly affect carbon emissions and air quality by changing the innovation ability of cities and location
choice of local industries. Though the policy does not significantly affect the overall carbon emissions intensity
in China, it is seen to be effective for Central China. [The authors’] further spatial analysis indicates that the
policy increases the carbon emissions in neighboring cities, which supports the ‘pollution haven hypothesis.’
Thus, this study contributes to the existing climate policy literature and provides a more comprehensive picture
of the policy effect by integrating the co-benefits of the carbon emissions reduction and air pollution control,
estimating both local and spillover effects and exploring the underlying mechanisms.”

Zhaoyingzi Dong, Chuyu Xia, Kai Fang, and Weiwen Zhang, Energy Policy.
(Subscription may be required.)
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About DOE’'S CARBON TRANSPORT and STORAGE

PROGRAM

The Carbon Transport and Storage Program at the National Energy Technology Laboratory (NETL) is focused
on developing and advancing technologies to enable safe, cost-effective, permanent geologic storage of COs,
both onshore and offshore, in different depositional environments. The technologies being developed will
benefit both industrial and power sector facilities that will need to mitigate future CO, emissions. The program
also serves to increase the understanding of the effectiveness of advanced technologies in different geologic
reservoirs appropriate for CO, storage—including saline formations, oil reservoirs, natural gas reservoirs,
unmineable coal, basalt formations, and organic-rich shale basins—and to improve the understanding of how
CO. behaves in the subsurface. These objectives are key to increasing confidence in safe, effective, and
permanent geologic CO, storage.

The Carbon Transport and Storage Program Overview webpage provides detailed information of the
program’s structure, as well as links to the webpages that summarize the program’s key elements.

Carbon Transport and Storage Program Resources

Newsletters, program fact sheets, best practices manuals, roadmaps, educational resources, presentations,
and more information related to the Carbon Transport and Storage Program is available on DOE’s Energy
Data eXchange (EDX) website.

4 . . N
Get Social with Us

There are several ways to join the conversation and connect with NETL's Carbon Transport and Storage Program:

Yy M K Yu[@  ee
.

Disclaimer

This Newsletter was prepared under contract for the United States Department of Energy’s National Energy Technology Laboratory. Neither the United States
Government nor any agency thereof, nor any of their employees, makes any warranty, express or implied, or assumes any legal liability for the accuracy,
completeness, or usefulness of any information, apparatus, product, or process disclosed, or represents that its use would not infringe privately owned rights.
Reference herein to any specific commercial product, process, or service by trade name, trademark, manufacturer, or otherwise does not necessarily constitute
or imply its endorsement, recommendation, or favoring by the United States Government or any agency thereof. The views and opinions of authors expressed
herein do not necessarily reflect those of the United States Government or any agency thereof.
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About NETL'S CARBON TRANSPORT and STORAGE

NEWSLETTER

Compiled by the National Energy Technology Laboratory, this newsletter is a monthly summary of public and
private sector carbon transport and storage news from around the world. The article titles are links to the full
text for those who would like to read more (note that all links were active at the time of publication).

Click here to manage your Carbon Transport and Storage Newsletter
subscription options or to unsubscribe.

The National Energy Technology Laboratory (NETL), part of DOE’s national laboratory system, is owned
and operated by the U.S. Department of Energy (DOE). NETL supports DOE’s mission to advance the national,
economic, and energy security of the United States.

1450 Queen Avenue SW
Albany, OR 97321-2198
541-967-5892

Program staff are also located in
Houston, Texas and Anchorage, Alaska.

3610 Collins Ferry Road CUSTOMER SERVICE: 1-800-553-7681

Morgantown, WV 26507-0880
304-285-4764 www.netl.doe.gov

626 Cochran Mill Road
Pittsburgh, PA 15236-0940
412-386-4687

CONTACTS

If you have questions, feedback, or suggestions for NETL's Carbon Transport and Storage Newsletter, please contact:
Carbon Transport and Storage Newsletter Support at CTSNFeedback@netl.doe.gov

Mark McKoy

Technology Manager
Advanced Carbon Storage R&D

304-285-4426
Mark.McKoy@netl.doe.gov

William Aljoe

Technology Manager
Carbon Storage Infrastructure

412-386-6569
William.Aljoe@netl.doe.gov
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