Response to Call for input 2022 - Activities involving removals

“Thank you for the opportunity to respond to the process of defining carbon removals - how they
should be counted, monitored, and reported. “

Summary of my response: This response directly copies many words from the ocean alkalinity response
submitted by Planetary Technologies on 6 October 2022, as our “artificial upwelling” Ocean Microalgae
removal approach shares many of the measurement, reporting, and verification challenges.

In the following we have substituted “Ocean Microalgae” for “Ocean Alkalinity Enhancement” and
amended a few of the relevant attributes such as years of storage, and we use quotation marks to
denote the substance of their submittal (with our modifications):

“Please update Annex 5 to include the possibility that Ocean Microalgae, and perhaps other approaches
in the future, will be best verified through modeling, indirect measurement, or other approaches as
determined by the best scientific consensus at the time.

Detail: The document A6.4-SB002-AA-A05, titled Draft Recommendation (Annex 5) lays out two primary
storage mechanisms for carbon dioxide that has been removed from the atmosphere: land-based
(primarily for reforestation and afforestation), and geological formations (see paragraphs 3 and 4 on
page 5 of Annex 5, Appendix | and Appendix Il and many other locations).

Annex 6 specifically includes Ocean Fertilization (OF) which we assume includes microalgae (paragraph
24 (b) (iv) on page 8). Ocean Microalgae uses the ocean itself (and the seabed below the ocean) as the
reservoir for storing excess carbon dioxide. Ocean Microalgae convert carbon dioxide into particulate
organic carbon (POC) which sinks to various depths, including the seabed. Depending on depth, the POC
may remain for decades to millenia (Boyd et.al.). This approach clearly achieves the durability,
additionality, and leakage characteristics desired for carbon dioxide removals. Also, due to the vast
seascape, a small increase in the percentage of carbon dioxide converted and stored in the ocean by
Ocean Microalgae can have a large impact on atmospheric carbon dioxide.

Referring to: https://unfccc.int/process-and-meetings/the-paris-agreement/article-64-mechanism/calls-
for-input/sb002-removals-activities : On page 5 of Annex 5, the first requirement for a removal is that
Mechanism methodologies shall require that all removal activities monitor the achieved carbon stocks
through their quantification using field measurements, or field measurements in combination with
remote-sensing data where applicable. In the case of Ocean Microalgae, this may not be possible
because of the variability of the baseline and the lack of precision of measurements now available.

Removing a gigatonne of carbon dioxide from the atmosphere would result in only a very small
percentage change in ocean biogeochemistry, one that might not be measurable now. Just because it
can not be measured at this time does not mean that the carbon dioxide has not been removed and
safely sequestered for decades to thousands of years. In most cases the microalgae-induced CO2 deficit
spreads over a very large area within a brief period and the changes in pCO2 are in the sub patm range.
This makes direct monitoring and verification of microalgae-removal extremely challenging and will
likely need to rely on modeling and indirect experimental verification. The technique of Ocean
Microalgae has huge potential. The process of measurement, reporting, and verification (MRV) for
Ocean Microalgae is in its formative stages, and significant resources are being expended to address
current issues.
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Please update Annex 5 to include the possibility that Ocean Microalgae, and perhaps other approaches
in the future, will be best verified through modeling, indirect measurement, or other approaches as
determined by the best scientific consensus at the time. “

In addition, the definition of CDR MRV “cutoff dates” should recognize the natural carbon cycle has
existed for several billion years and likely will continue “forever”, whereas MRV adopts a human-scale
end point measured in months or years. The effects obtained with Ocean CDR do not obey cut-off dates,
rather the tail is long and convoluted.
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Thank you very much for your consideration.
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