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In Ghana, most agricultural runoff, urban wastewater, and industrial effluents are discharged into rivers without prior treatment. This study aimed to conduct a comprehensive ecological risk assessment of contaminants in the Odaw River in Accra, Ghana. The overarching question was: which contaminants cause the greatest environmental harm in this river basin? To address this question, water samples were collected from eight surface-water sites and four groundwater sites across four sampling sessions, representing two dry and two rainy seasons. The samples were evaluated for several stressors, including physical parameters, nutrients, heavy metals, and contaminants of emerging concern (CECs). Using established protocols, samples were collected and analysed for these stressors. A congruent spatial pattern emerged, with downstream sites showing the highest contaminant loads, often exceeding regulatory guidelines. Temporal trends have become less pronounced as dry and wet seasons have become less distinct due to climate change. High concentrations of nutrients (nitrate, ammonia, and phosphate), heavy metals (copper, cadmium, lead, and iron), and contaminants of emerging concern, particularly DEET, cyclohexylamine, and estrone, suggest municipal and industrial pollution. Inadequate wastewater treatment infrastructure prevents their removal before they enter aquatic habitats. Electronic waste recycling contributed to high concentrations of copper and chromium at the downstream sites. Elevated levels of heavy metals and CECs were also detected in groundwater. The bacteriological analysis revealed high levels of total and faecal coliforms and heterotrophic bacteria at several sites, indicating severe faecal contamination and public health risks. Seventeen macro-invertebrate taxa, comprising 1,887 individuals, were recorded in this study. The community structure was predominantly composed of pollution-tolerant species, with Diptera (Chironomus) accounting for 47.8%. Based on the ecological risk assessment, cadmium (Cd) and mercury (Hg) were the heavy metals that posed the most significant environmental risk (RQ > 1). Pharmaceuticals (diclofenac, mebendazole and trimethoprim) were found to pose a potential risk to aquatic organisms. Almost 50% of the sites measured for estrone concentrations fell into the extreme-risk category (RQ > 100), suggesting significant contamination likely originating from untreated domestic sewage, industrial discharges, and surface runoff enriched with oestrogenic substances. The social survey revealed a lack of wastewater treatment plants in some industries, as well as insufficient monitoring and enforcement by regulatory agencies (EPA, District Assemblies, WRC). The study emphasised the importance of consistent environmental monitoring and of devising and implementing an appropriate remediation programme. Together, these data document differences in pollutant sources and fates in tropical rivers compared with temperate regions. This study emphasises the importance of establishing baselines for pollutant sources, their presence, and their fate in tropical urban rivers. Furthermore, this study underscores the necessity for enhanced wastewater treatment infrastructure, as population growth and shifting climatic conditions are likely to intensify threats to water quality.


