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Abstract

The present study was conducted to evaluate the efficiency of
bioremediation of the polluted waters of the Tigris River using different algal
species isolated from the local environment in Mosul City, with a focus on the
removal of organic pollutants and heavy metals, as well as the molecular
characterization of the studied algae. To assess the environmental status of the
Tigris River in Mosul, water samples were collected from fourteen sites along a
16 km stretch, extending from the Rashidiya area in the north to the Mazare’
area in the south. These sites were divided into seven sampling points along the
left bank of the river. The first site represented the river before its confluence
with the outfall, while the second site represented the outfall of Wadi Al-
Sharikhan (Rashidiya) and Wadi Al-Danfeeli (Mazare’), located 100 m
downstream from the first site. The third site corresponded to the exact
confluence point, whereas sites four to seven were located 100, 250, 500, and
700 m downstream of the confluence, respectively. The study period extended

for a full year (2024).

The results revealed variations in the physico-chemical properties of the water.
Air temperature ranged from a minimum of 3 °C in Rashidiya during winter to
a maximum of 38 °C in Mazare’ during summer. Water temperature varied
between 9-35 °C, with higher values in summer, particularly near the polluted
outfalls, exceeding both Iraqi and international drinking water standards.
Electrical conductivity ranged between 161-787.5 uS/cm, showing a positive
correlation with total dissolved solids (103—504 mg/L), reflecting the influence
of polluted discharges and increased salinity. pH values ranged from 6.2 to 7.9,
remaining within Iraqi drinking water standards. Dissolved oxygen reached the
lowest concentration (0.1 mg/L) during summer at the Wadi Al-Danfeeli
outfall, while the highest level (12.4 mg/L) was recorded in winter at the first
site. In contrast, biochemical oxygen demand (BOD) exceeded the permissible
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limits for river effluents in most sites, particularly at Wadi Al-Danfeeli, where
it reached 515 mg/L. Total hardness ranged from 75415 mg/L as CaCOs,
classifying the water from moderately hard to very hard depending on the site,
and was associated with calcium and magnesium salts. Chloride and sulfate
concentrations were generally within permissible limits, with occasional
exceedances near the outfalls, while nitrate and orthophosphate concentrations
exceeded Iraqi standards only in certain months and locations. Sodium and
potassium levels varied seasonally and spatially, generally within acceptable
limits for drinking water but showing marked increases near outfalls during
summer. Heavy metal concentrations were elevated at the outfalls, with
maximum levels of lead (6.412 mg/L) and iron (3.488 mg/L) recorded at the
Wadi Al-Sharikhan outfall, while chromium reached its highest concentration

(3.870 mg/L) at the Wadi Al-Danfeeli outfall.
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