Making soils work for a changing climate

Biochar carbon removal 1 Mt/yr in Scotland by 2045 —
profitably?
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What three things does this picture actually say?
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Oberlin (1984), Carbon, 22: 521-541



Charcoal in Australian soils
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Charcoal is sometimes the “forgotten” part of the soill carbon cycle
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Lehmann etal. (2005), Nature Geoscience,1: 832-3335(




Removing CO, from the air by making bicohar

Woolf et al. (2010) in Nature Communications
— basis for “biochar box” in IPCC AR5 (p833 WGl report)

1.0—1.8 billion tCO,e / yr meacr
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Biochar has a production cost

(original UK assessment)

Cumulative net carbon sequestration » 4.7 Mt (17 Mt CO,)
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Commercial organic waste (large scale)
Domestic food waste (large scale)

Sewage sludge (large scale)

-117

Imported Canadian fores
Miscanthus (chips) (large-scale
SRC chips (small scale)

waste wood (large-scale) Short rotation forestry (chips)
Sawmill residues Forestry residue (chips)
Arboricultural arisings Short rotation coppice (chips) (large-
Wheat straw bales large scale ORS straw small scale
barley straw bales large scale Barley straw bales small scale

ORS straw large scale
wheat straw bales small scale

Shackley et al. 2011. Carbon Management, 3:335-356



Systems for certifying and trading carbon removal have emerged
— reduces breakeven cost of production

Perceptions of Cost in 2025: Purchasers’ View of “Expensive™

CORCS ~ Puro Standard vs Suppliers' “Reasonable Profit" Opna

Carbon removal with catalytic impact

We help companies lead on timely and credible climate action by unlocking
finance and revolutionising access to the highest impact carbon projects.

www.cdr.fyi

5800 m Explore impact

/ your carbon remova

Explore different carbon removal methods and how you can make a positive difference with your net-negati

Suppliers start here




Biochar has often been assessed as a soil amendment (high rates)
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But biochar has particular value around roots...

Rhizosphere
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Biochar concentration (% mass)

Bulk soil — nitrate (NO;) not affected

by biochar, low ammonium
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Biochar concentration (% mass)
Rhizosphere - around roots nitrate

(NO;") elevated up to x7

Prendergast-Miller et al 2011, Soil Biol. Biochem 43:2243-2246



Some crops have roots in the ground all the time...

PLOT KEY RESULTS

Grassland
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Increase in annual Greater available soil | Increase of available Increase in soil pH
grassiand yield nitrogen on average | nitrogen in shurry
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Formulation adds value as crop input
(must exceed added cost)

With increasing sophistication:
1. Shape and colour — compatibility

2. Blending — routine co-application with
nutrients (slurry, etc.)

3. Integration — with chemical nutrients
4. Precision placement — drilling

- adding value to valuable inputs...




Photo: Biochar Innovations




Concluding thoughts

Improving production efficiencies in managed land has many benefits and
integration of biochar probably offers the lowest cost option for carbon removal.

1.

Clear and open route to Mt carbon removal and further scaling — which could be
accelerated through agronomic integration

Creating a specific market through fertiliser supply chains or national schemes
(c.f. Denmark) would prompt large investment into production, and innovation
(industry, employment, skills)

Forestry and agricultural offer promising entry points.



