Highlights

· First comprehensive study of PAH derivatives in the White Nile system, South Sudan.
· NPAHs were the dominant contaminant class in both sediments and fish tissues.
· PCA and LMW/HMW ratios indicate substantial petroleum-related influences.
· Bioaccumulation factors reveal LMW derivatives are more bioavailable than HMW analogs.
· Carcinogenic risks from selected NPAHs were below common regulatory thresholds.

