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Abstract:
This study evaluates the concentrations of selected hydrocarbon compounds—specifically
benzene, toluene, and xylene (BTEX)—in groundwater wells surrounding produced-water
collection ponds at the Nafoura oil field, Libya. Given the potential risks of petroleum activities
on water resources in arid regions, ten groundwater samples were collected at varying distances
from the collection ponds. The samples were analyzed using Gas Chromatography-Flame
Ionization Detection (GC-FID). The results revealed high concentrations of benzene (ranging
from 1.10 to 2.90 ppm), toluene (1.10 to 1.90 ppm), and xylene (3.20 to 4.80 ppm),
significantly exceeding permissible international environmental limits (p < 0.001). One-
sample t-tests and Pearson correlation analyses confirmed a strong positive correlation among
the hydrocarbons, indicating a shared pollution source linked to the unlined collection ponds.
The findings underscore the critical need for regular groundwater monitoring, proper
produced-water treatment, and effective environmental protection measures to safeguard
aquifers in oil-producing regions.

Keywords: Groundwater, Hydrocarbons, Produced Water, Collection Ponds, Nafoura Oil
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