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Bellona's response

Bellona welcomes this opportunity to provide input on the draft certification methodology of Perma-
nent Carbon Removals Through Biochar. We have some concerns that there is excessive urgency
being placed on the development of the methodology to the extent that it risks undermining the
rigour of the certificates generated, compared to other permanent carbon removals, and thus the
integrity of the certification framework as a whole.

Level of confidence in biochar permanence is supported only by selected range of
scientific literature and lacks the necessary consensus in research community

The draft technical specifications for the certification of permanent carbon removals with biochar
conveys a strong level of confidence that the carbon in biochar meets the criteria for permanent stor-
age (see p. 6 “production and permanent storage of biochar..."). However, Bellona does not believe
that this reflects the current state of knowledge in the wider research community and places a lot of
confidence in novel science. There is insufficient scientific consensus on the permanent storage of
this carbon to warrant such a high level of confidence. It is also unclear from the (lack of) evidence
presented what the requirements for storage are, such that storage monitoring is not required, or
even what the specific storage requirements for the biochar are. Further clarification on why the
lack of monitoring after production and application to a soil carries and unacceptable level of risk is
provided further down in this consultation response. This issue of particular relevance for the future
of the broader framework, which will regularly need to assess novel technologies associated with
scientific uncertainties.

Inconsistency in the methodologies between removal types within the permanent
removals category

The level of confidence in biochar stability has created an inconsistent application of the QUALITY
criteria from the CRCF text to removals that would be in the permanent removals category. This is in
particular the case for the defined monitoring period and the relevant monitoring rules and liability
mechanisms.
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Article 6 in the CRCEF text clearly states that “The monitoring rules referred to in paragraph 2, point
(a). shall: (a) for permanent carbon removal, be consistent with the monitoring rules set out in Articles
13 to 16 of Directive 2009/31/EC"

The question of permanence and liability are inherently linked. As there is no consensus on the per-
manence of carbon removals from biochar, the omission of any liability mechanisms for potential
reversibility from applying biochar to products is premature. The response given during the Expert
Group meeting - that it would be too difficult to apply measures consistent with the CCS Directive -
is insufficient and highlights the need for further evaluation of how to apply a monitoring and liability
framework for all permanent removals. It may be necessary to set higher requirements in the absence
of scientific consensus, as a matter of conservativeness and rigour.

While the CRCF requires permanent CDR projects to be “consistent” to the storage monitoring and
liability rules in this Directive, translation or adaption of these requirements to carbon stored diffusely
in non-geological formations (“open carbon storage”) is not straightforward. However, inconsistency
in how this article is understood for removals will set a dangerous precedence for any new carbon
removal approaches that may in future be considered in the permanent removals category. Method-
ologies for permanent removals must be held to the same level of rigour to maintain credibility of the
certification system.

It must be noted that the CCS-based approaches, explicitly requiring compliance with the CCS Di-
rective, potentially face a ‘double scrutiny’ of having to both discount the reversed fraction of carbon
and also surrendering an ETS allowance to be in compliance with the rules. On the other hand, bio-
char will face neither of these, once again highlighting a more lenient application of the rules which
potentially leads towards a ‘race to the bottom'.

The lack of monitoring after application will jeopardise the credibility of generated
units and could undermine real climate benefit, beyond any potential carbon storage
benefit.

Biochar projects should demonstrate due diligence in understanding the environmental co-benefits
and potential negative side-effects arising from the project. Hence, it is essential to monitor biochar
application sites beyond the time point of application for numerous reasons. Here we indicate some
relevant co-benefits and side-effects that would be ignored under the current suggested monitoring
programme that ends upon biochar incorporation into either a product or agricultural soil.

Local soil conditions at the application site will impact biochar and local soil organic carbon
stability: For one, biochar stability is affected by soil conditions and environmental impacts may be
different depending on local conditions. Other studies provide evidence that biochar decomposition
can be affected by pedoturbation and plant erosion, and indicate that biochar interacts with the soil
and can modify carbon stability. This may be a positive effect, but nonetheless warrants monitoring.
Likewise, the properties of the applied biochar affect the local impact of biochar application on soil
microbes.

Biochar does not remain at the application site: Studies indicate that biochar can physical-
ly disintegrate after application to soils and be transported beyond the initial application
site. Hence, it cannot be considered a closed system of carbon storage. Wind, water and animals
can transport biochar particles beyond the field boundaries and will be affected by local soil physico-
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chemical conditions (pH, particle size and soil water saturation, pore water ionic strength, presence
of polycyclic aromatic hydrocarbons, soil type). Authors of another publication also acknowledge
that “...transport by soil organisms has been poorly addressed”.

As it stands, none of these issues are addressed in the methodological report, despite the require-
ment of “detecting significant adverse effects for the surrounding environment, including in partic-
ular on drinking water, for human populations, or for users of the surrounding biosphere” under the
CO, Storage Directive Article 13(e). Yet, uncertainty in many of these processes can be substantial
and is further justification for more comprehensive monitoring approach to biochar application to
soils in these certification methodologies.

e Modeling black carbon (BC) degradation and movement in soil, “Losses by erosion are still
poorly quantified, but mass balance indicates that they may be one of the most important
fluxes. The model was able to acceptably predict CO, production from BC as well as BC left in
the soil at the end of the experiment, although BC in the subsoil was underestimated.”,

e Generation, Resuspension, and Transport of Particulate Matter From Biochar-Amended Soils:
A Potential Health Risk, “Using a theoretical framework, we show that particulate matter emis-
sions from biochar-amended soils could be higher than that previously expected at wind
speeds below the erosion threshold wind speed for background soil.”,

e Transport and retention of biochar nanoparticles in a paddy soil under environmentally-rel-
evant solution chemistry conditions, “Our findings indicated that the transport of wood chip
biochar NPs is significant in the paddy soil, highlighting the importance of understanding the
mobility of biochar NPs in natural soils for accurately assessing their environmental impacts.”,

e Fate of soil-applied black carbon: downward migration, leaching and soil respiration, “The
largest flux of BC from the field (20-53% of applied BC) was not accounted for by our mea-
surements and is assumed to have occurred by surface runoff during intense rain events.”,

Discussions with the Expert Group meetings often suggest that quantitative field studies on biochar
stability and fate are impossible. While we are aware that the direct measurements of pyrolysed
carbon in the natural environment certainly has technical hurdles to overcome (e.g. distinction of
soil organic carbon from biochar/PyC), a wider assessment of the scientific literature indicates that
there are certainly methods that have been used in the past to answer these questions at specific
application sites. Instead of this as an excuse, the availability of these methods would warrant their
deployment in the first biochar projects to decrease the uncertainty in the behaviour and fate of the
carbon stored in biochar material, when applied to an open natural ecosystem.

Such examples include the use of isotopically labelled (2C/“C) biochar materials. Other CDR ap-
proaches have developed comprehensive matrices of relevant variables to measure for ERW which
ultimately has a more complex behaviour than biochar in soils. Hence, from a technical perspective,
it is unclear why this could not be incorporated into the biochar methodology as a standard practice,
in line with storage site characterisation under the CO, Storage Directive.

While modelling is a standard component of monitoring requirements for geological storage of CO,
under the CO, Storage Directive, this is to date, an under considered tool in monitoring of biochar,
that according to the CRCF, should have consistent monitoring requirements. For example, a recent
study has shown that biochar impacts on soil organic carbon could be incorporated into models.

In summary, Bellona believes that there is insufficient evidence to justify the lack of monitoring of
biochar after application. This will remain a huge point of uncertainty and would recommend clear
steps are outlined in the next methodological iteration to reduce this uncertainty with a stronger con-
sideration of potential analytical tools available.
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Specific input

p- 20, 5.1 Calculation of the permanence fraction F..m: The suggested threshold of 0.7 for the
biochar H/Corg ratio is insufficiently robust to ensure the biochar used is of an appropriate quality. A
more conservative value of at least 0.4 should be instead used here as a threshold to ensure a high

carbon content and higher biochar stability.

p- 24, 5.3 Monitoring and Reporting, Table 5: Given heterogeneity of the material and the bulk
measurement, there needs to be guidance on the minimum no. of samples (e.g. replicates per batch)
per size of reactor and per tonne of biochar produced.

p- 25, 6.1 Accuracy, conservativeness and transparency: Bellona supports conservative quan-
tification of removals and procedures that identify and reduce uncertainties. In addition to identifica-
tion and reduction in uncertainties, these should also be reported for transparency.

p- 26, 6.2.2 Heat: (e) It is unclear why use of previously unrecovered heat from outside the system
boundaries is automatically rated zero and not subject to the other criteria listed here. In particular,
if fossil sources are used, this should not be zero (even if increases in heat use efficiency should be
encouraged). It isn't clear why there is no distinction between 6.2.2 ) and f) for process heat sources
and why previously unrecovered process heat is considered to be with an emissions rate of zero.

p. 29, 6.5 Measured data and uncertainties: If there is a total resulting uncertainty of >10%, a
conservatism factor of 0.9 should apply. It is unclear however, if the resulting uncertainty is more than
10% if this conservatism factor would be further reduced or remain at 0.9. Alternatively, a threshold of
uncertainty of e.g. 10% could be applied.

p- 29, 6.6 Monitoring and Reporting: Bellona supports the development of a monitoring plan pro-
posal but reiterate that the definition of the monitoring period needs to be redefined.

Section 5: Storage Monitoring and Liability: Liability is not addressed at all in this methodology.
These requirements are comparatively well described for application of biochar in concrete but se-
verely lack necessary detail for application to soils. The risk of reversal is considered low, but upon
what is this risk assessment been made? To what degree is the location of application important to
assess environmental impacts, interaction of biochar with the environment over time? Should this
not be modelled or have a more significant knowledge base underpinning such crucial aspects of
the methodology?

p- 33, 4. Requirements for the application of biochar to soils: c. Guidance on application
thresholds would be useful to limit potential albedo effects.

p- 35, 2. Sustainability requirements for biomass feedstocks: Biochar production and storage
must be within the EU but this requirement is not specified for the biomass feedstock. As we mention
in our response to the BioCCS and DACCS methodologies, it is important to go beyond the require-
ments of the Renewable Energy Directive |l sustainability criteria to ensure biomass feedstocks are
not unsustainably sourced and exploited and are put to best use. These criteria should ensure that
the timing of the carbon absorption and the location of the biomass are better matched with the
generation of net carbon removal unit, and that the biomass sourcing does not add additional pres-
sure on biomass supplies. A dedicated module for biomass sourcing would be useful for quantifica-
tion and could be used across different CRCF methodologies (BioCCS, biochar, carbon farming, and
carbon storage in products).

p- 36, 7. Information to be included in the certificate of compliance (n), How will the sustain-
ability co-benefits be determined if there is no monitoring requirement? This should be a part of the
monitoring plan.
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Bellona Europa is an independent, non-profit organisation that meets environmental and climate challenges head-on. We
are result-oriented and have a comprehensive and cross-sectoral approach to assess the economics, climate impacts and
technical feasibility of necessary climate solutions. To do this, we work with civil society, academia, governments and polluting

industries.




