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Abstract 

Ponds serve as vital surface water resources in rural Bangladesh, supporting domestic, agricultural, and aqua cultural needs. 

However, increasing anthropogenic activities, including agricultural runoff, improper waste disposal, and industrial discharges, 

pose significant threats to water quality. This study assesses the surface water quality of fifty five ponds in Anowara Upazila  

(Chatori, Barokhain, Boromcara Union) Upazila, Chattogram by using  Water Quality Index (WQI) as a comprehensive tool 

for evaluating overall water conditions; seasonal sampling and laboratory analysis of key physicochemical parameters: pH, 

turbidity, dissolved oxygen (DO), biochemical oxygen demand (BOD₅), total dissolved solids (TDS), alkalinity, chloride, 

hardness, and temperature. Water samples were collected in pre-monsoon and compared to WHO &ECR 2023 standard. Results 

were evaluated against WHO drinking water standards and used to calculate the Water Quality Index (WQI). The findings 

revealed that turbidity ranged from 15.16 to 40.10 NTU, exceeding the WHO recommended limit of 5 NTU in all cases. DO 

levels dropped to 4.0 mg/L, indicating poor oxygenation and organic pollution in some ponds. BOD₅ values varied between 1.4 

and 3.6 mg/L, with several exceeding the commonly accepted threshold of 3 mg/L for clean water. While pH (6.1–7.9) and 

TDS (157–350 mg/L) remained within acceptable limits, alkalinity (10–48 mg/L) and chloride (25.99–82.10 mg/L) showed 

variability depending on proximity to human settlements and agricultural runoff. Temperature (26.2°C–30.7°C) and hardness 

(90–240 mg/L) were within suitable ranges for irrigation and aquaculture. The calculated WQI values were used to classify the 

water quality into different categories. Results showed that 58.18% of the samples were categorized as Poor (WQI: 51–75), 

indicating moderate pollution. 40% of the samples fell into the Very Poor category (WQI: 76–100), suggesting a high level of 

contamination, while 1.82% were deemed Unsuitable for use (WQI > 100), indicating severe pollution. These findings reflect 

substantial degradation of surface water quality in the region, likely influenced by anthropogenic activities, and underscore the 

need for immediate management and conservation efforts. Keywords: Surface water quality, Water Quality Index (WQI), 

Physicochemical parameters, WHO standards, ECR 2023 

1.1 Introduction 

Surface water resources, particularly ponds, are vital components of rural life in Bangladesh, providing water for domestic use, 

irrigation, aquaculture, and livestock. In regions like Anwara Upazila of Chattogram District, where access to treated water is 

limited, pond water serves as an essential resource for the local population. However, rapid urbanization, agricultural 

intensification, and unregulated waste disposal have increasingly compromised the quality of these water bodies. Ponds, due to 

their stagnant nature and exposure to surrounding human activities, are highly susceptible to pollution from agricultural runoff, 

sewage discharge, household waste, and chemical fertilizers. As a result, the water quality of these ponds may deteriorate, 

posing serious health and environmental risks. Contaminated pond water can lead to waterborne diseases, reduced agricultural 

productivity, and negative impacts on aquatic ecosystems. Despite their importance, limited research has been conducted to 

systematically assess the water quality of ponds in Anwara Upazila. Understanding the current status of pond water quality is 

crucial for ensuring safe and sustainable use of this resource. This study aims to evaluate the physicochemical characteristics 

of pond water in selected locations within Anwara Upazila and determine its suitability for various uses based on national and 

international water quality standards. By identifying the key pollutants and potential sources of contamination, this study seeks 

to inform local authorities, policymakers, and communities about the need for improved water resource management and 

pollution control measures. The findings will contribute to sustainable environmental planning and the protection of public 

health in the region. Water is a crucial component of the environment; but surface water and groundwater quality have long 

been deteriorating due to both natural and human-related activities. The use of WQI increases public awareness of the condition 

of the nearby surface water [1]. However, each technique was created with a specific goal in mind. The quality status of surface 

water can be determined using a variety of WQI evaluation techniques. The WQI results achieved using each method, however, 

can vary even when applied to the same surface water because each method was created for a distinct purpose, setting, and 

expert assessment [2]. For instance, study by Darvish et al. [3] revealed that the Talar River's water quality state varied 

depending on whether it was assessed using the NSF WQI. Other studies that assessed water quality found a sizable variation 

between the various water quality classes at the same eight water source locations but using different indices [5]. According to 

certain studies, utilizing the same factors for evaluating WQI but applying a different methodology result in a different 

classification [6]. Despite the fact that there are numerous index methods available, no one method is accepted globally to 

achieve the goal of water quality management. The sources, parameters, weights applied, categorization scale, and final 
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interpretation of the calculated WQI all play a role in how suitable a given WQI is [7]. Following an examination of the available 

literature, three WQI assessment techniques were chosen. Each approach has a separate set of stages and requirements. The 

most popular approach for calculating surface water's WQI globally is the National Sanitation Foundation Water Quality Index 

(NSF WQI), which also acts as a model for creating new WQI evaluation techniques [8]. The Canadian Council of Ministers 

of the Environment's Water Quality Index (CCME WQI) is based on the actual surface water quality criteria, therefore it is 

anticipated to be more thorough. As was previously noted, one of the necessities for survival is having access to an adequate 

amount and quality of water, but maintaining this quality is difficult in the field of managing water resources (9). As a result, 

changes in physical, chemical, and biological features linked to anthropogenic or natural occurrences can be used to test the 

water quality of water bodies (10). Thus, by collecting samples and computing data at precise locations, physical, chemical, 

and biological characteristics, also known as variables, can be used to analyze the water quality of any particular water body 

(11). In order to do this, the appropriateness of water sources for human consumption has been defined in terms of Water. As 

a result, the study's goal is to review the WQI idea by outlining some of the significant water quality indices used globally for 

water quality evaluation, outlining the benefits and drawbacks of the chosen indices, and then summarizing some international 

water quality research.  

1.2 Research Objectives: 

 To compare the physicochemical parameters of pond water in selected areas of Anwara Upazila with WHO and ECR 2023 

standards. 

To evaluate overall water quality using the Weighted Arithmetic Water Quality Index (WQI) method and classify according to 

pollution levels. 

1.3   Methodology 

Anwara Upazila, located in Chattogram district (area 164.10 sq. km; latitude 22°07′–22°16′N; longitude 91°49′–91°58′E), 

comprises eleven unions and eighty-one villages. A total of 55 pond samples were collected and analyzed for physicochemical 

parameters following WHO and ECR 2023 standard methods. Parameters included pH, turbidity, DO, BOD₅, TDS, alkalinity, 

chloride, hardness, and temperature. 

1.4 Test result of the parameters (Sample 01 to Sample 11): 

Of the 55 ponds samples the bar chart of water quality parameters of 11(ponds) samples are shown below. 
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4.1 WQI Range and Interpretation for Surface Water: 

WQI Range and Interpretation for Surface Water 

WQI 

Range 

Water Quality 

Class 

Status General Suitability 

0 – 25 Excellent Very Clean Suitable for all uses: drinking, bathing, irrigation, and supports 

aquatic life. 

26 – 50 Good Clean Suitable for domestic use (with minimal treatment), irrigation, 

and aquatic life. 

51 – 75 Poor Moderately 

Polluted 

Suitable for irrigation and industrial use; not recommended for 

drinking or bathing. 

76 – 100 Very Poor Heavily Polluted Only suitable for industrial cooling or controlled irrigation; 

harmful to aquatic life. 

> 100 Unsuitable for 

use 

Grossly Polluted Not suitable for any direct use without advanced treatment; 

ecological damage likely. 

4.2  Equations (Weighted Arithmetic Water Quality Index (WQI): 

Assign Weights (Wi), Weights are typically assigned inversely proportional to the standard permissible values (Si) of each 

parameter:     

Compute Sub-Index (Qi) for each parameter: 
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• Vi = Observed value

• Si = Standard permissible value

• Ii = Ideal value (usually 0 for most, but 7 for pH, 14.6 for DO in some contexts), Qi represents the quality rating of

the parameter — higher values indicate poorer water quality.

Calculate the WQI: 

Sum of (Qi × Wi) and Sum of (Wi) 

Water Quality Index: Sum of (Qi × Wi)/ Sum of (Wi) 

4.2 WQI FINAL STATUS: 

Sample No. WQI Result Water Quality Class Sample No. WQI Result Water Quality Class 

Sample 01 80.47 

Very Poor 

Sample 29 65.37 

Poor 

Sample 02 61.54 

Poor 

Sample 30 71.04 

Poor 

Sample 03 65.19 

Poor 

Sample 31 59.007 

Poor 

Sample 04 66.2 

Poor 

Sample 32 90.04 

Very Poor 

Sample 05 84.56 

Very Poor 

Sample 33 90.006 

Very Poor 

Sample 06 84.54 

Very Poor 

Sample 34 81.53 

Very Poor 

Sample 07 81.26 

Very Poor 

Sample 35 82.86 

Very Poor 

Sample 08 66.55 

Poor 

Sample 36 74.92 

Poor 

Sample 09 69.214 

Poor 

Sample 37 62.15 

Poor 

Sample 10 81.312 

Very Poor 

Sample 38 75.00 

Poor 

Sample 11 71.33 

Poor 

Sample 39 67.83 

Poor 

Sample 12 70.36 

Poor 

Sample 40 71.28 

Poor 

Sample 13 57.13 

Poor 

Sample 41 76.48 

Very Poor 

Sample 14 67.98 

Poor 

Sample 42 62.08 

Poor 

Sample 15 60.2 

Poor 

Sample 43 88.43 

Very Poor 

Sample 16 85.29 

Very Poor 

Sample 44 94.67 

Very Poor 

Sample 17 52.52 

Poor 

Sample 45 68.34 

Poor 

Sample 18 64.25 

Poor 

Sample 46 85.06 

Very Poor 

Sample 19 63.71 

Poor 

Sample 47 60.64 

Poor 

Sample 20 51.52 

Poor 

Sample 48 81.03 

Very Poor 

Sample 21 86.01 

Very Poor 

Sample 49 82.57 

Very Poor 

Sample 22 73.06 

Poor 

Sample 50 69.28 

Poor 
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Sample 23 69.87 

Poor 

Sample 51 70.34 

Poor 

Sample 24 61.69 
Poor 

Sample 52 80.19 
Very Poor 

Sample 25 60.42 
Poor 

Sample 53 68.74 
Poor 

Sample 26 84.4 

Very Poor 

Sample 54 100.1 

Unsuitable for use 

Sample 27 78.35 
Very Poor 

Sample 55 69.21 
Poor 

Sample 28 65.49 
Poor 

Sample 55 69.21 
Poor 

4.3 WQI-Based Categorization: 

WQI-Based Categorization 

Class Status 
WQI 

Range 

Number of 

Samples 
Sample Numbers 

Percentage 

(%) 

III Poor 51–75 32 samples 

02, 03, 04, 08, 09, 11, 12, 13, 14, 

15, 17, 18, 19, 20, 22, 23, 24, 25, 

28, 29, 30, 31, 36, 37, 38, 39, 42, 

45, 47, 50, 51, 53, 55 

58.18% 

IV Very Poor 76–100 22 samples 

01, 05, 06, 07, 10, 16, 21, 26, 27, 

32, 33, 34, 35, 40, 41, 43, 44, 46, 

48, 49, 52, 54 

40.00% 

V Unsuitable >100 1 sample 54 1.82% 

I & II Excellent/Good 0–50 0 samples — 0.00% 

5.1 CONCLUSION: 

The present study conducted a comprehensive assessment of surface water quality in the study area by analyzing 55 pond water 

samples for key physicochemical parameters and calculating the Water Quality Index (WQI). The parameters examined included 

hardness, alkalinity, chloride, pH, turbidity, total dissolved solids (TDS), dissolved oxygen (DO), temperature, and biochemical 

oxygen demand (BOD). The WQI results indicate that 58.18% of the samples fall within the "Poor" category, 40.00% are 

classified as "Very Poor", and 1.82% fall into the "Unsuitable for use" category, with no samples meeting the "Good" or 

"Excellent" water quality standards. These results reflect a significant level of degradation in surface water quality in the study 

area. The deterioration in water quality can be attributed to multiple contributing factors, including domestic sewage discharge, 

agricultural runoff, low rainfall, improper waste disposal, and a lack of effective water management strategies. Elevated levels 

of turbidity and BOD, along with decreased dissolved oxygen concentrations in many samples, are indicative of organic pollution 

and poor self-purification capacity of these water bodies.  

58%

40%

2%
0%

WQI-Based Categorization

Poor Very Poor Unsuitable Excellent/Good
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The findings underscore the need for immediate intervention through the implementation of integrated water monitoring and 

regular evaluation of water quality using standardized indices such as WQI are essential for sustainable water resource utilization 

and for protecting both environmental and public health. This research provides a scientific foundation for local authorities and 

policymakers to prioritize water quality improvement measures and adopt sustainable management strategies for safeguarding 

surface water resources in the region resource management, pollution control, and community-based awareness programs.  
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