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Abstract

Purpose: This research investigates the seasonal variations of the Seti River during the dry and
wet seasons.
Methods: Water samples were collected from two sample locations (n = 3) between April
2024 and July 2024 representing both wet and dry seasonal conditions. The physiochemical pa-
rameters analyzed were pH, Total Suspended Solids, Electric Conductivity, Dissolved Oxygen,
Phosphate, Nitrate, Ammonia, Biochemical Oxygen Demand, and Total Hardness using Amer-
ican Public Health Association (APHA) methods. Water Quality Index (WQI) was determined
to evaluate the status of water quality during the dry and wet seasons.
Results: Concentration of various physiochemical parameters were analyzed and significant dif-
ferences in all physiochemical parameters were observed. Five parameters (pH, Total suspended
solids, Total hardness as CaCO3, Ammonia and Dissolved oxygen) showed their maximum level
during wet season. Other parameters (Electric conductivity, Nitrate, Phosphates and Biochem-
ical oxygen demand) showed their highest value during dry season. The calculated WQI for
Hemja and Patneri during dry and wet seasons were 66.1, 44.9, 84.5 and 77.6, respectively.
Conclusion: The analysis of the results indicates a gradual decline in the quality of Seti river.
It is worsened, mainly during the rainy season as the river receives increased loads of contami-
nants including agricultural and surface runoff.
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1 Introduction

Water is a basic requirement for the existence of all living organisms and is used in various
applications as irrigation, domestic and sanitation purpose. The river water quality worsening
is mainly due to human activities such as discarding of dead bodies, expulsion of industrial and
sewage wastes and agriculture runoff. Waste material also damped in river which directly affects
the organic matter concentration in downstream of river. Moreover, residual industrial wastes
often contributes to the contamination of heavy metals in the environment which are toxic to
humans health (Paul, 2017). Due to this, a growing concern about water scarcity and the need
to address future water demand has forced all countries worldwide to evaluate the current state
of river water quality and monitor pollutions levels (Chen et al., 2019; Mekonnen & Hoekstra,
2016).
World Health Organization (WHO) has estimated that upto 80% of illness and diseases globally
is caused by insufficient sanitation, environmental pollution or less availability to safe drinking
water. Contaminated drinking water and poor sanitation are linked to transmission of disease
such as cholera, diarrhea, dysentery and polio (Maharaj & Maharaj, 2021; Rajendrakumar et
al., 2025). Therefore, to address these issues, the United Nations has designated Sustainable
Development Goal 6 (SDG 6), “Ensure availability and sustainable management of water and
sanitation for all”, to enhance water quality and improve sanitation management worldwide
(Singh & Jayaram, 2022).

Jagriti-An Official Journal of Gandaki University 38



JOJGU 2025,2(1): 38-48

Rivers in Pokhara serves as the primary water source for livestock farming, aquaculture, in-
dustries, irrigation, and wastewater dilution. The Seti River flows near the Pokhara Industrial
Estate, which has various manufacturing units like textiles, metal works, and food processing
industries, are known to discharge untreated or partially treated wastewater into the Seti River.
Monitoring and management of surface water is a critical concern due to direct discharge of
untreated industrial and commercial wastewater into these rivers. Accurate and reliable water
quality data are essential for the sustainable management, protection, and development of sur-
face water resources (Bhat & Qayoom, 2021).
Seasonal variations significantly affect water quality, especially in agricultural regions. During
dry seasons water resources are stressed due to increased demand often leading to deteriorated
water quality. In contrast, wet season receives heavy rainfall which contribute to increased agri-
cultural runoff. Therefore, water quality analysis is crucial to assess the suitability of a water
sources for the designed use.
This study aims to assess pollutant concentrations of Seti River and determine its WQI during
dry and wet seasons. The WQI is a numerical representation of overall water quality which
provides a clear and simplified for public understanding. It is an important parameter for eval-
uating pollution control initiatives and water resource management. In general, various water
quality parameters are incorporated into a mathematical equation that evaluates the health of
the waterbody and assigns it a corresponding index value (Abdul Maulud et al., 2021). Common
methods for calculating WQI include the National Sanitation Foundation Water Quality Index
(NSF WQI), the Weighted Arithmetic Water Quality Index (WAWQI), the Canadian Council of
Ministers of the Environment Water Quality Index (CCME WQI) and the Namerow Pollution
Index (NPI) (Islam, 2024).
In this study, 9 water quality parameters such as Conductivity, pH, TSS, BOD, DO, Phosphate,
Ammonia, Nitrate, Total Hardness as CaCO3 were analyzed and interpreted to understand the
pollution level of Seti River. Their obtained values were compared with WHO recommended
value and WQI was calculated.

2 Materials and methods

2.1 Study area

Pokhara, the capital of Gandaki Province and the largest metropolitan city of Nepal, is situated
within a subtropical climate zone (Rai, 2000). The monsoon season which starts from June and
ends in September, brings heavy rainfall with annual precipitation averaging around 3,500 mm.
It covers an area of 464.24 km2 (179.24 sq mi) and has a population of 5,13,504 individuals ac-
cording to 2021 AD (2078 BS) Nepal census. Geographically, it is situated at 28◦ 13’ N latitude
and 83◦ 57’ E longitude with altitude ranging from 827 m (2,713 ft.) to 1,740 m (5,710 ft.)
above sea level. The city is divided into 33 wards.
In this region, the elevation rises approximately from 1,000 m (3,300 ft) to 7,500 m (24,600 ft)
within the range of 30 kilometres (19 miles). As a result of this steep topographical variation,
this region has one of the highest precipitation rates in Nepal (Dhakal et al., 2024). Moreover,
rainfall pattern within Pokhara vary noticeably, with the northern areas at the foothills of the
mountains receives higher precipitation compared to the South. Figure 1 shows the map of
Pokhara Metropolitan City along with sampling locations.
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