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Abstract

Microplastic particles are among the most concerning emerging environmental
pollutants, increasingly threatening aquatic ecosystems, including groundwater
resources which serve as a primary source of drinking water in many regions worldwide.
This study aims to investigate the abundance of microplastics and to determine their
physical and polymeric characteristics in groundwater samples from Nineveh
Governorate, based on systematic field data collection and precise laboratory analyses.
A total of 36 groundwater samples were collected from wells distributed across various
areas of Nineveh, using sterilized glass bottles. Sampling locations were geographically
recorded using a Global Positioning System (GPS). The collected samples underwent a
series of laboratory procedures, including filtration using cellulose nitrate membrane
filters with a pore size of 0.45 pum. A stereomicroscope (SM) was employed to examine
the particles’ shapes and colors, while a Scanning Electron Microscope (SEM) was used
to analyze their dimensions and size distributions with high accuracy. The chemical
composition of polymer types was determined using Fourier Transform Infrared
Spectroscopy (FTIR). The results revealed the presence of 4,674 microplastic particles
across all samples, with concentrations ranging from 15 to 103 particles per liter, and an
overall mean concentration of 43.3 + 19.2 particles/L. Well No. 34 recorded the highest
concentration, while wells No. 7 and 33 showed the lowest contamination levels. This
indicates a significant spatial variability likely influenced by proximity to waste disposal
sites, well design (open or covered), and natural factors such as surface runoff from
rainfall. Statistical analysis using ANOVA demonstrated that most differences among
the wells were statistically significant, confirming variations in environmental impact
and pollution sources across the study area. In terms of morphological characteristics,
plastic fibers represented the largest proportion (31%), followed by fragments (29%),
thin films (11%), foams (10%), and pellets (7%), while 12% were classified as
unidentified shapes. The high prevalence of fibers is attributed to their lightweight and
small size, facilitating their transport through water and soil and their ability to infiltrate
deeper layers. Regarding color distribution, black particles were the most dominant

(38%), followed by transparent ones (28%), while the remaining percentages were



distributed among red, blue, yellow, and green particles. This color diversity reflects the
varied origins of plastic materials used in human activities such as packaging,
agriculture, piping, and general waste. FTIR analysis identified five main types of
synthetic polymers, with polyethylene (PE) being the most common at 35%, followed
by polyvinyl chloride (PVC) at 30%, then PET, PP, and PS in varying proportions.
Based on SEM measurements, microplastics were classified into four main size
categories: particles smaller than 10 um were the most abundant (37%), followed by
10-30 pm (28%), 30-50 um (20%), and the least common were in the 50—100 pm range
(15%). These smaller size fractions are particularly alarming due to their ability to
penetrate biological organisms, thus raising significant health concerns. Overall, the
findings highlight that groundwater pollution with microplastics in Nineveh
Governorate poses both environmental and public health risks, especially given the
population’s dependence on this resource for domestic and agricultural purposes.
Consequently, the study underscores the urgent need for stricter environmental

monitoring and the implementation of effective waste reduction strategies.



