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into a comprehensive analysis. Through a systematic assessment considering certain criteria,
advanced remediation technologies tailored to the specific environmental challenges in the region are
identified. Organoclay-based reactive core materials (RCM), permeable reactive barriers (PRBs), and
bioremediation have emerged as highly suitable solutions for remediating sediment, groundwater,
and soil, respectively. These technologies span the spectrum from non-intrusive to less intrusive
methods and have demonstrated exceptional efficacy in mitigating hydrocarbon contamination under
the delta's prevailing complex conditions. In addressing the critical need for monitoring the progress
of remediation and post-remediation stages, a fully integrated approach is proposed. This strategy
combines three essential components for tracking environmental quality improvements and
understanding the recovery processes: traditional total chemical concentration (Ctotal) estimates,
passive sampler-derived freely dissolved chemical concentration (Cfree) measurements, and
ecological monitoring, specifically the recolonization test. Together, these components provide a more
accurate description of risk and a comprehensive understanding of the recovery process. This study is
concentrated on the systematic selection, supported by credible case study information, of tailored
technical solutions for addressing the unique challenges of the Niger Delta. The novel outcomes lie in
the identification of technology solutions carefully adapted for the region, representing a significant
advancement in the field of environmental remediation in the Niger Delta. Science-based remediation
and monitoring are key, and this study offers a decision support tool for selecting optimal methods in
the ongoing cleanup of the Niger Delta and similar areas. This supports a healthier, more resilient
environment for both the region's inhabitants and ecosystems.} }
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