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sources of sewage entering the sea. A transect was placed perpendicular to the coast at
each station, with samples collected from the point of sewage discharge, 1500 meters,
and 5000 meters offshore. Three seawater samples were taken from each point and
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Nitrate, analyzed for nitrate, phosphate, nitrite, and physicochemical parameters. The results
Phosphate, showed phosphate concentrations ranging from 0.0096 to 0.1450 pg/liter, nitrate from
g;tr:ijt; Abbas 0.01 to 0.577 pg/liter, and nitrite from 0.0002 to 0.0887 pg/liter. The nitrate and nitrite
Persian Gulf, ' levels were found to be below the pollution standard, indicating the sea's natural ability
Self-purification. to self-purify these pollutants. However, phosphate levels at some stations exceeded the

standard, with the highest concentration found at station 4 (Goorsoozan Creek), where
untreated urban sewage enters Bandar Abbas. Comparing nutrient levels across the
stations revealed significant differences, which can be attributed to varying pollution
sources and nutrient input in different regions.
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EXTENDED ABSTRACT
Introduction
In recent years, the expansion of human activities in coastal areas has significantly contributed
to the pollution of marine and coastal waters, making it one of the most pressing
environmental challenges globally (Verlecar and Desai, 2004). The Persian Gulf and the Sea
of Oman are among the most important marine ecosystems in the region and the country, with
their ecological value highlighted in numerous studies. The Persian Gulf serves as a habitat
for diverse plant and animal species, yet its biological integrity is increasingly threatened by
human activities. The region is at risk from several environmental pressures, including heavy
oil and commercial vessel traffic, sewage disposal, desalination, and the proximity of
industrial, refinery, and petrochemical plants to the coastline. Additionally, the presence of
oil platforms, fishing, and tourism activities further compound these threats. Furthermore, the
Persian Gulf is particularly vulnerable due to natural factors such as limited water circulation,
high evaporation rates, and shallow depths (Khazali, 2021). The extreme salinity and
temperature fluctuations characteristic of the Gulf have given rise to unique marine and
coastal ecosystems. However, these ecosystems face considerable challenges from human-
induced pressures, including rapid coastal development, land-based pollution, oil and gas
extraction, and maritime shipping, which jeopardize their long-term survival (Bayani, 2016).
Among the various pollutants, the excessive entry of nitrogen and phosphorus—key
nutrients—into the Persian Gulf poses a significant threat to the ecological balance of the
region.
Material and Method
To conduct the research, five areas along the coast of Bandar Abbas, identified as the
primarysources of sewage entering the sea, were selected. At each site, samples were collected
from three points along a transect perpendicular to the coastline and extending towards the
sea. The transect points included: the location where the sewage entered the sea, 1500 meters
from the coast, and 5000 meters from the coast. Three seawater samples were taken from each
point. The water samples were collected using sterile lidded containers (100 ml capacity),
labeled, and stored in ice chests containing ice for transport to a certified laboratory. In
addition to the water samples, measurements of electrical conductivity (EC), total dissolved
solids (TDS), and pH were taken using conductometers and pH meters. In the laboratory, the
samples were analyzed for nitrate, nitrite, phosphate, and other physicochemical parameters.
The concentrations of nitrate, nitrite, and phosphate were determined using the MOOPAM
calorimetric method (1999) with a spectrophotometer, and the results were reported in
milligrams per liter. To assess the self-purification capacity of the sea in removing nutrient
pollutants, the nutrient concentrations were measured at five points along the wastewater flow
from the estuary into the sea and compared with levels at different distances in the sea.
Statistical comparisons of the obtained data were conducted using analysis of variance
(ANOVA) and t-tests, utilizing SPSS20 software.
Results
The levels of nitrate (NO3) and nitrite (NO2) in all sampling stations were found to be below
the standard pollution levels, indicating that the seawater is effectively free of pollution in
these respects. However, regarding phosphate (PO4), elevated levels above the pollution
standard were observed in sampling area 2, both at the coastline and 5000 meters from the
coast. In sampling area 4, phosphate concentrations exceeded the standard pollution level
across all stations. Additionally, in sampling area 5, phosphate levels at the coastline were
higher than the standard level. According to previous studies, the levels of nitrate and nitrite
in the wastewater entering the sea from the estuary in these five areas are above the standard
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pollution levels (Hormozgan DOE, 2022). However, the results of this study show that the
nitrate and nitrite concentrations in the various parts of the sea are lower than the pollution
standard, demonstrating the sea's natural self-purification ability to remove these pollutants.
The self-purification capacity of the sea is influenced by various factors, such as wave action,
air and water temperature, and biological activity. The results of the ANOVA test revealed
that there were no significant differences in nitrate levels between sampling stations in region
1. In contrast, in the other regions, significant differences were observed in nitrate levels
between coastal stations and those further out to sea. For nitrite, no significant difference was
found only in region 1; however, in other regions, nitrite levels showed significant differences
between stations. Regarding phosphate, no significant difference was found in region 5, but
significant differences were observed in other regions. Additionally, comparisons of nitrate,
nitrite, and phosphate levels across different regions revealed significant differences, which
can be attributed to variations in the sources of pollution and the quantity of pollutants entering
the sea in the different study areas.

Conclusion

The results indicated that the levels of nitrate and nitrite were below the standard pollution
limits, suggesting that the sea possesses a natural ability to self-purify these pollutants.
However, phosphate levels exceeded the standard in certain stations, with the highest
concentration found at station 4 (Khorgorsuzan), where untreated urban wastewater is
discharged into the Bandar Abbas coast. A comparison of nitrate, nitrite, and phosphate levels
across different regions revealed significant differences, likely due to variations in pollution
sources and the quantity of nutrients entering the sea in each study area.
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