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ABSTRACT
The increasing volumes of biosoilds present a significant challenge to the Australian water industry. Treatment costs can be high, reflecting the presence of contaminants such as metals and per- and polyfluoroalkyl substances (PFAS). Biosolids-derived biochar represents a potential resource recovery pathway for water utilities; however, in Australia, land application of biosolids-derived biochar remains particularly challenging mainly due to the absence of national biochar standards, and the lack of understanding of contaminant leaching behaviour and the long-term impacts on receiving soils. This research evaluates the regulatory compliance of several biosolid-based biochars prepared under different thermal technologies and with or without garden waste as a co-feedstock. The study focuses on metal concentrations, leachability potential and compliance with the Queensland End-of-Waste (EOW) code, the only currently available guideline in Australia for biochar soil application. Typically, total metal concentrations are considered in assessing risk associated with biochar. However, this does not take into account the nature of the physicochemical association of the metals with the biochar, and there is a dearth of research focussed on understanding the leachability of metals and their short and long term effects on receiving soil.
Results show that the total concentrations of Cu, Zn, and/or Cd exceeded EOW thresholds for most of the biochars. However, toxicity characteristic leaching procedure (TCLP) results indicate that most metals are strongly bound and in non-leachable forms, except for a few samples where Cd and B did not meet the limit for EOW code. Results from a sequential extraction confirms low availability of metals under typical environmental conditions, and low risk of metal contamination on soil over time. PFAS concentrations across all samples complied with EOW requirements and are therefore do not pose barriers for soil application. Finally, the study provides practical evidence that the mixing of the biosolid with certain portion of garden organics, irrespective of the pyrolysis technology used, might be helpful to keep all the contaminants lower than the recommended levels thus making the biochar safe for soil application. 
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BIOGRAPHY
Nusrat is an early-career researcher with a background in Environmental and Chemical Engineering, specializing in sustainable waste-to-resource technologies. Her research focuses on converting organic waste into circular economy products such as biochar, activated carbon, and digestate, with practical applications in water treatment and land management. Nusrat has developed strong practical expertise through a range of multidisciplinary research projects. She combines a strong technical foundation with hands-on research experience and contributes thoughtfully to projects aimed at enhancing environmental sustainability and circularity of resources.
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