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COz2 reduction: Bilfinger supports The Lapwing Estate in pioneering project

¢ Bilfinger builds a pilot plant for the "reverse coal approach" on behalf of The Lapwing
Estate

e The aim of the facility is to produce biochar, renewable electricity and heat

¢ Novel carbon capture and storage technology extracts carbon from the atmosphere
and returns it back into geological reserves for long term storage, sequestering up to
45,000t CO; emissions stored per hectare

e The project is financially supported by the British government and scientifically
monitored by the University of Lincoln and the UK Centre for Ecology and Hydrology

Nottinghamshire, UK. The Lapwing Estate, a British food and farming company, has
commissioned Bilfinger to build a pilot plant for their "reverse coal approach”. Bilfinger will be
responsible for the technical planning, procurement and installation of the plant. Completion of
the high-temperature pyrolysis plant in the English county of Nottinghamshire is planned for
Quarter 4 2023.

The pilot plant is part of the "reverse coal process" developed by The Lapwing Estate. The aim
of this process is to convert CO emissions back into solid carbon while producing food with
measurable positive environmental and social impact. To do this, peatlands are first rewetted
and planted with willow coppice, allowing the peat to slowly rebuild, abating CO, emissions from
the land, and capturing atmospheric CO, through photosynthesis. Biomass is then rotationally
harvested, chipped, and fed in the form of woodchips into the high temperature pyrolysis plant,
which breaks down the biomass through thermal decomposition. This produces renewable heat,
electricity and biochar. When the biochar is buried underground ("reverse coal"), the raised land
remains productive, and the heat and electricity are supplied to controlled environment (indoor)
agriculture (CEA) which replaces land transferred to willow growth. This tackles the common
criticism of many renewable energy projects, which is that land is lost from food production.

The "reverse coal concept” was successfully verified in a feasibility study. The testing of the
concept, which is now planned, is being financially supported by BEIS, the UK Department for
Business, Energy and Industrial Strategy within the scope of Phase 2 of the Direct Capture of
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https://www.reversecoal.co.uk/
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Air and Other Greenhouse Gases program. Scientific support is being provided by the
University of Lincoln and the UK Centre for Ecology and Hydrology.

Bilfinger will be responsible for providing comprehensive technical planning, procurement and
installation solutions for the plant. This will include designing the plant layout and technical
specifications, detailed engineering, procuring the necessary equipment and components, and
carrying out the installation of the plant in accordance with project requirements.

"We are excited to be part of The Lapwing Estate’s innovative CO reduction project and
delivering the carbon processing plant design, supply and installation," said Sandy Bonner,
Executive President for Bilfinger UK. "We see this as a positive opportunity for the future of
Bilfinger UK and the environment."

"Reverse coal is a radical and transformative whole systems approach that transitions from
traditional organic farming on degraded lowland peat, towards climate resilient, controlled
environment agriculture,” said James Brown, CEO of The Lapwing Estate. "This approach offers
a broad array of interlinked societal, environmental and economic benefits. We are happy to be
able to rely on Bilfinger's years of expertise and experience in building technically pioneering
facilities for this forward-looking project.”

Bilfinger is a long-standing partner to the process industry and supports the sector in its
transformation to renewable energies as a solution-partner. The most recent activities Bilfinger
is involved in include EPCM services for REEtec’s new rare earths production plant in Norway,
the engineering of the HyStock project, an underground hydrogen storage facility in the
Netherlands, and the construction of demonstration plant for converting Austrian natural gas
infrastructure for hydrogen transport in the so-called HyGrid2 project.
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Carbon Capture Carbon Processing

Willow coppice planted in rewet Willow and reeds are chipped and fed
lowland peat fields naturally absorbs into a pyrolysis plant
CO, through photosynthesis Results = Energy + Char

Rewetting fields also stops peatland CO, Pyrolysis is the heating of material
emission and creates enhanced water without oxygen
management and biodiversity benefits

Carbon Storage

Char (a solid, stable form of carbon)
is buried in concentrated deposits, in
optimised conditions under the
ground for long term, easily
verifiable carbon sequestration
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Controlled Environment Agriculture

Energy (combined with other land

based renewables) is used to power
controlled environment agriculture
for more sustainable food production

Central components of the "reverse coal process". Copyright: The Lapwing Estate
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Peatlands in Nottinghamshire, UK. Copyright: The Lapwing Estate
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Floating solar array on reservoir. The solar in combination with a wind turbine provide
renewable energy to the existing farm operation. Copyright: The Lapwing Estate

Bilfinger is an international industrial services provider. The aim of the Group's activities is to increase the efficiency and
sustainability of customers in the process industry and to establish itself as the number one partner in the market for this purpose.
Bilfinger's comprehensive portfolio covers the entire value chain from consulting, engineering, manufacturing, assembly,
maintenance and plant expansion to turnarounds and digital applications.

The company delivers its services in two service lines: Engineering & Maintenance and Technologies. Bilfinger is primarily active in
Europe, North America and the Middle East. Process industry customers come from sectors that include energy, chemicals &
petrochemicals, pharma & biopharma and oil & gas. With its ~30,000 employees, Bilfinger upholds the highest standards of safety
and quality and generated revenue of €4.3 billion in financial year 2022. To achieve its goals, Bilfinger has identified two strategic
thrusts: repositioning itself as a leader in increasing efficiency and sustainability, and driving operational excellence to improve the
organizational performance.

You can find additional information, photographs and videos at Q BiLFINGER H G m
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