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ARTICLE INFO. ABSTRACT

Nutrients from various sources, such as agricultural runoff, industrial and municipal
wastewater, enter surface water and groundwater. This study aimed to evaluate the
Short Paper amount of phosphate and nitrate from the main pollutant sources of the Tajan River,
including fish ponds, the antibiotics industry, Paksar, Mazandaran Wood and Paper
mill, and Sand exploitation factories, and residential wastewater. Through field
studies in the Tajan watershed, interviews with local people, and information from
relevant departments, industrial and population pollutant sources were identified. In
Article history addition, sampling was carried out from four sand and gravel factories along the
Received: 20 December 2025 river, the effluent of three dual-purpose fish farming ponds, four cold-water fish
farming ponds, and five warm-water fish farming ponds, and the effluent of the
Revised: 20 May 2026 Mazandaran antibiotic, wood, and paper factories, and the Paksar dairy factory.
Accepted: 23 May 2026 Nutrient analy_sis was carr_ied out using a photometer. _To investi_gate the am(_)unt of

suspended solid particles in the sand and gravel factories, sampling was carried out
Published online: 27 July 2026 iupstream and downstream of this industry, and the amount of suspended solid
particles was determined by placing the sediment for 24 hr, draining the supernatant
water, and finally drying the concentrated sediment at a temperature of 105 °C in an
oven. The amount of pollution load entering from the Shahid Rajaee Dam tourist
area and the park located on the banks of the Tajan River in Sari city was identified
as the main population centers of pollutants in the Tajan watershed, and the amount
of human-produced nitrogen and phosphorus was considered to be 3-5 gr of organic
phosphorus per person per day and 6-10 gr of organic nitrogen per person per day,
based on existing criteria and standards. Studies have shown that the concentration
of suspended solids in the workshops downstream of upstream was increased by 0.4
gr L™  on average. Nitrate concentrations in cold water fish ponds were increased on

Avrticle type:

Keywords: average by 0.2 mg L in the ponds' output. It was estimated that 45 kg d* of organic
Fish ponds, Industry, Residential {phosphorus and 120 kg d* of organic nitrogen from household wastewater located
wastewater, Tajan River in Sari city and the countryside enter directly into the Tajan River.
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EXTENDED ABSTRACT

Introduction: The Tajan River, with an annual discharge of 432 million m?, is one of the most abundant rivers in
Mazandaran Province and is a suitable habitat for sturgeon and an important source for irrigation of agricultural
lands in the basin. Unfortunately, there are extensive threats, including pollution from residential areas and
industries, especially numerous sand-and-gravel extraction workshops and fish-farming ponds, along the river's
course. Various studies have shown that these activities have reduced the water quality of the Tajan River. As the
research records showed, in recent decades, the growth of industrial development, economic activities, as well as
the growth of agricultural lands and the use of chemical fertilizers have seriously threatened the Tajan River. In
addition, in the studies conducted, many polluting industries and water quality in the river course have been
investigated, and no study has been conducted on the pollution load of various fish farms (cold water, warm water,
and dual-purpose) and sand and gravel extraction workshops in the Tajan River course.

Methodology: After a field visit, inquiries from relevant departments, and local inquiries in the Tajan watershed,
the antibiotic manufacturing industries, the Paksar dairy factory, sand and gravel factories along the Tajan River,
the Mazandaran wood and paper factory, cold-water fish farming ponds, warm-water fish farming ponds, and
dual-purpose fish farming ponds were considered as point sources of nitrate and phosphate pollution in the basin.
Sampling was carried out from 4 sand and gravel factories along the river, from the sand factory, the outlet water
of three dual-purpose fish farming ponds, four cold-water fish farming ponds, and five warm-water fish farming
ponds, and the effluent of the Mazandaran antibiotic manufacturing, wood and paper factory, and the Paksar dairy
factory. For nutrient analysis, a photometer (England Palintest 7000) was used, and the APHA method was used.
For sampling of polyethylene containers and in combination, it was done in one session in the summer of 2015
with three repetitions (it is worth mentioning that 3 samples were prepared in each sampling and finally combined
together), and the samples were analyzed immediately on site. The load of suspended solid particles from sand
and gravel workshops was determined by placing them for 24 hr, draining the supernatant water, and finally drying
the concentrated sediment at a temperature of 105 degrees in an oven.

Results and Discussion: The results showed that nitrate production in the studied workshops varied between a
minimum of 0.09 and a maximum of 0.67 mg L. Considering what was stated, it can be concluded that the
effluent output of cold-water fish breeding and rearing workshops affects the quality parameters of river water.
On the other hand, the water of warm-water fish breeding ponds that are created in natural or man-made reservoirs
is discharged into the Tajan River in the fall, causing a decrease in water quality. Dual-purpose fish breeding
ponds have also been created with the dual purposes of irrigating agricultural lands during the growing season
and aquaculture throughout the year. The pollution load of these ponds is directly discharged into the use of
phosphate and nitrate fertilizers in agricultural lands of the Tajan watershed has in most cases, especially in the
last few years, exceeded the nutritional needs of the plants, and the excess amounts, due to the slope of the
agricultural lands, are washed off the surface of the agricultural lands after rainfall and enter the river with flood
flows. In addition to all this, with each rainfall, all industrial waste and residues that accumulate on the surface of
the land are washed away and probably find their way into the river.

Conclusion: The activity of sand and gravel pits led to an average increase of 0.4 g L* in the concentration of
suspended particles compared to the upstream. The output of cold-water fish farming ponds increased the nitrate
concentration by 0.2 mg L, and the discharge of human wastewater from residential and recreational areas on
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the outskirts of Tajan was also identified as one of the main pollution factors. So, considering the population and
per capita wastewater production, the amount of nutrient production in Sari city was estimated to be 50 kg day™
of organic phosphorus and 120 kg day™ of organic nitrogen, and the pollution load from tourism in Sari Park was
estimated to be 0.5 kg day™* of organic phosphorus and 1.4 kg day™ of organic nitrogen during the tourist seasons
(spring and summer). The following are the suggestions and limitations of the study: (1) Sampling in different
seasons of the year and investigating the relationship between nutrient levels and changes in water flow rate. (2)
Investigating the water quality of the Tajan River and statistical analysis and investigating uncertainties. (3)
Comparing the impact of polluting units according to the outlet flow rate. (4) Investigating the relationship
between water quality and satisfied users, soil and lithology of the region, and other human interventions. (5)
Investigating other water quality parameters, especially pesticides. (6) Estimating the permissible amount of
nutrients entering the river from fish farming ponds. (7) Evaluating the self-purification capacity and seasonal
changes in the rate of nutrient degradation based on field data collection and using QUAL software is
recommended. (8) Further research is recommended to monitor long-term trends and assess potential impacts on
aquatic life and human health. (9) Considering future policies in the province regarding the use of Tajan River
water (Shahid Rajaee Dam upstream of the Tajan River) for drinking water in Sari city, it is recommended that
information obtained from pollution from polluting industries be considered as a suitable basis for water quality
management.
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