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Abstract

CCUS technologies are crucial for reducing CO2 emissions in hard-to-abate sectors. In particular, Brazil has a huge potential for geological
carbon storage in its sedimentary basins, such as Campos, Santos, and Potiguar. In this context, our study presents ideal source-to-sink CO2
transportation routes connecting potential capture and storage hub points from pre-screened industrial clusters in Brazilian states close to high-
prospectivity basins. Objectives. We aim: to provide an ensemble of metrics for territorial screening of potential emission and disposal spots of
CO2; evaluate the opportunity of legacy infrastructure onshore and offshore wells for repurposing; and compute optimal transportation routes
between capture and storage hubs. Procedures. Our study applies geospatial data analysis, mathematical modeling, and clustering techniques to
set up source-to-sink models for CO2 abatement. First, a screening stage locates CO2 emission and storage spots. Emissions are traced from
density estimators covering key territorial regions in Brazil near the Campos, Santos, and Potiguar sedimentary basins through data scraping
from the SEEG/BR platform. Qilfields and wells are pre-selected based on public records from ANP/BR. Second, we used algorithms such as
geodesic distance and DBSCAN to group oilfields and wells, identifying strategic regions for hub deployment. Finally, we applied the OSRM
API to compute inter-hub distances to find optimal transportation routes connecting onshore and offshore facilities. Results. In the screening
stage, we selected capture clusters spread over the RJ, SP, and RN, resulting in, respectively, 4, 2, and 1 capture hub points (total of 7).
Likewise, over the Campos, Santos, and Potiguar basins, we selected storage clusters from groupings of oilfields and wells, resulting in 2
macrofields in the Santos basin; 4 in the Campos basin, and 4 in the Potiguar basin. The total storage points for all macro fields were 62. By
pairing multimodal routes (roadways + seaways) by applying the OSRM API and geodesic distances, we mapped a total of: 51 possible routes
departing from RJ capture hubs, limited to a coverage radius Cr = 350 km; 33 from SP (Cr = 600 km); and 80 from RN (Cr = 350 km).
Conclusion. We used geospatial data analysis, mathematical modeling, and clustering techniques to study local arrangements for CCUS
clusters and hubs based on source-to-sink concepts, and simple transportation models. This study resorted to the recognized strategic potential
of a few regions of Brazil to lead decarbonization networks destined to CO2 abatement. Using data-driven techniques, we found multimodal
onshore-offshore layouts aimed at conceptual modeling, infrastructure sharing, and cost optimization. Our contribution precedes further
economic viability analysis for the scaling-up of CCUS ventures in the country.



