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Abstract 
Chattogram, the principal port city of Bangladesh, has historically been rich in stagnant surface water bodies such as ponds 

and small lakes. However, the city is currently facing a critical decline in these resources due to rapid population growth, 

accelerated urbanization, and extensive residential and commercial development. This depletion has significantly contributed 

to a growing scarcity of clean and safe water for the urban population. This study was conducted to assess the quality and 

status of stagnant surface water in the northern zone of Chattogram. A total of 32 pond water samples were collected from 

eight wards: Panchlaish, Chandgaon, East Bakalia, Pahartali, Agrabad, Sholokbahar, Kotwali, and West Sholoshahar. Eleven 

physicochemical and microbiological parameters were analyzed, including pH, hardness, Total Dissolved Solids (TDS), 

temperature, electrical conductivity (EC), fecal coliform, total coliform, total plate count, and Dissolved Oxygen (DO). The 

results showed that all tested parameters were within acceptable standard limits except for DO, which was found to be lower 

than recommended levels. In addition to laboratory analysis, field observations, questionnaire surveys, and a review of B.S. 

mouza maps revealed that many ponds have been filled in for infrastructure and land development, contributing to a further 

reduction in surface water sources. The study also found that many residents remain unaware of water quality issues. A 

significant portion of the population uses untreated pond water for domestic purposes, including cooking and drinking, 

without boiling, which poses serious health risks. These findings highlight the urgent need for sustainable water management 

and public health education. 
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1 Introduction 

Chattogram, Bangladesh’s second-largest metropolis and principal seaport, is characterized by hilly terrain 

bordered by the Karnafuli River and the Bay of Bengal. The region’s tropical monsoon climate brings heavy 

rainfall, high humidity, and elevated temperatures. The Karnafuli and Halda Rivers, originating in India, serve as 

crucial water sources.Water is essential for life, ecosystems, and economic development, with access to clean 

water being critical to human well-being (Gleick, 1993). Due to its solvent properties, water naturally carries 

impurities; therefore, potable water must be free from pathogens, toxic chemicals, excessive dissolved solids, 

turbidity, taste, color, and odor (WHO, 2017). Water scarcity affects over 80 nations globally, with nearly 40% 

of the world’s population lacking access to clean drinking water or adequate sanitation (UNESCO, 2006). This 

crisis is particularly acute in developing countries such as Bangladesh, where ensuring safe water remains a 

national priority. Primary domestic water sources include rivers, lakes, ponds, wells, and rainwater (Islam, 

Rahman & Hossain, 2010). Studies in northern Chattogram have identified microbial pollutants—including 

coliforms, heterotrophic bacteria, and hydrocarbon-utilizing bacteria—in local water bodies. Physico-chemical 

and biological assessments of stagnant surface water sources, particularly domestic ponds, have revealed varying 

contamination levels. The Malaysian Water Quality Index (WQI) has been employed to evaluate these sources, 

providing a consolidated assessment tool for policymakers (Sargaonkar & Deshpande, 2003). Residential 

settlements in the northern zone are clustered along rivers, tributaries, and creeks, leading to increased pollution 

from anthropogenic activities. While the Department of Public Health Engineering (DPHE) conducted a 

nationwide well-water survey in 1998, major urban centers such as Chattogram were excluded. A collaborative 

2008 study by Chittagong University of Engineering and Technology (CUET) and the Institution of Engineers, 

Bangladesh, Chattogram Centre (IEBC) addressed this gap by assessing water quality across all 41 wards of 

Chattogram City Corporation (CCC). 

 

2 Statement of the Problems 

Residents of Chattogram face significant challenges in accessing clean, purified water—a problem exacerbated 

by rapid urbanization and industrial expansion (Rahman, 2014). Stagnant surface water from ponds, rivers, and 

lakes often contains harmful substances, including DO, BOD, COD, chloride, turbidity, pH variations, hardness, 

TDS, and microbiological contaminants such as fecal coliforms and total coliforms.Surface water pollution is 

increasing at an alarming rate. In the northern zone, an estimated one to two million residents are chronically 
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exposed to chemically contaminated drinking water (Ahmed, 2016). Ongoing assessments analyze the physico-

chemical and biological characteristics of stagnant surface water to determine the overall condition of local water 

bodies (Hasan, 2018). The study also investigates the causes behind the declining number of ponds, which are 

crucial for sustainable urban water management. 

3 Objectives of the Research 

1. To evaluate the physico-chemical and biological quality of stagnant pond water in the Chattogram

North Zone by comparing the measured parameters with WHO and Bangladesh water quality standards.

2. To investigate the relationship between waterborne disease prevalence and the use of pond water, and to

identify factors contributing to the reduction of pond resources in the study area.

4 Methodology 

4.1 Study Area: 

Chattogram City Corporation has 41 wards with a metro population of 5.13 million in 2022, growing steadily 

each year. This study focuses on the North Zone wards: Panchlaish, Chandgaon, East Bakalia, Phahartali, 

Agrabad, Sholokbahar, Kotowali, and West Sholoshahar. The area is a floodplain crossed by many rivers and 

streams, with settlements mostly along riverbanks. Numerous ponds are found here, but their water is often 

polluted. Many residents living by the ponds are poor and unaware that using this water for bathing and cooking 

is unsafe. 

Figure 1: Sampling Site Map (North Zone) 

4.2 Sample collection 

For accurate assessment, surface water samples were carefully collected from 32 ponds located in Panchlaish, 

Chandgaon, East Bakalia, Pahartali, Agrabad, Shalokbahar, Kotowali, West Shaloshahar, and other wards. 

Samples were collected in 1000 ml bottles from specific pond locations. Each bottle was labeled with the site 

name, location, and collection date. The samples were then transported and preserved in the Environmental 

Engineering Lab at the Department of Civil Engineering, Southern University Bangladesh. 

5 Results and Discussion 

5.1 Results 

The concentration levels of the selected parameters were determined in the wards of Panchlaish, Chandgaon, 

East Bakalia, Phahartali, Agrabad, Sholokbahar, Kotowali, and West Sholoshahar of Chattogram City 

Corporation. Each parameter was measured using appropriate instruments or test kits.(Table-1) 

Table 1: Test result of the Physical & Chemical parameters 

SL. 

NO 

Name of pond 

And Address 

Co ordinate 

( geographic 

location) 

EC Value 

( mS/cm) 

pH 

Value 

Tempe

rature 

(°C) 

TDS 

Value 

(ppm) 

DO 

Value 

(mg/L) 

BOD5 

Value 

(mg/L) 

Hardnes

s 

(mg/L) 

1. Chowdhury 

Bari pond, 

Chandgoan. 

22°22'11.6"N 

91°51'11.0"E 

0.3 7.7 29.4 151 2.8 1.7 357 
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2. Alam Munsir 

pond, East 

Sholoshar. 

22°22'03.8"N 

91°50'47.8"E 

0.4 7.6 28.3 142 1.4 1.1 363 

3. Boro 

Kaborasthan, 

6 No. Bakalia. 

22°21'37.5"N 

91°51'25.4"E 

0.3 7.8 28.2 113 3.6 2.2 376 

4. Hamja Khan 

Dhigi, 

Panchlaish. 

22°22'40.6"N 

91°49'49.9"E 

0.3 7.8 28 113 4.2 0.4 382 

5. T. K. Garden 

pond, 

Chandgoan. 

22°23'46.2"N 

91°52'26.9"E 

0.7 7.6 27.9 263 2.8 0.60     354 

6. Middle Bakalia 

Mosque pond, 

East Bakalia. 

22°20'59.7"N 

91°51'12.0"E 

0.5 7.8 28.1 167 4.0 2.7 367 

7. Majar Pukur, 

Bakalia. 

22°20'55.8"N 

91°51'10.0"E 

0.5 7.6 28.5 184 3.5 0.4 387 

8. EAST Bakalia 

Mosque Pond 

Khaza Road. 

22°22'06.7"N 

91°51'27.0"E 

0.5 7.6 28.5 178 3.3 0.5 381 

9. Khulsi colony 

jame mosque 

Pond. 

22°22'00.2"N 

91°48'28.1"E 

0.3 7.7 28.3 114 4.4 2.4    402 

10. Bohddor Bari 

Pond. 

22°22'05.4"N 

91°50'47.6"E 

0.3 7.2 28.3 121 4.8 0.80 394 

11. Khalipa para 

Pond. 

22°22'16.7"N 

91°51'17.3"E 

0.4 7.2 28.4 150 4.8 1.3 388 

12. Eyachin Hazir 

Bari Pond, East 

Sholosohor. 

22°22'02.9"N 

91°50'52.7"E 

0.3 7.3 28.4 112 4.5 0.9 394 

13. Munsi pukur, 

Panchlaish. 

22°21'43.0"N 

91°50'22.8"E 

0.3 7.5 29 178 4.3 2.5 396 

14. Boddarhaat 

Jame Mosqu, 

Chandgaon. 

22°22'05.8"N 

91°50'31.7"E 

0.2 7.1 27.9 153 4.0 2.10 391 

15. Hazi Para 

Pond, 

Phanchlaish. 

22°22'05.8"N 

91°50'31.7"E 

0.3 7.2 27 130 4.0 2.3 383 

16. Ali Pond, 

Phanchlaish. 

22°20'54.9"N 

91°50'31.7"E 

0.5 7.3 26.6 167 4.0 2.4 387 

17. Pakkar Dokan, 

Chandgaon. 

22°23'07.2"N 

91°51'26.0"E 

0.6 5.4 27 230 4.1 2.6 302 

18. BoddarBari 

Mosque, 

Chandgaon 

22°22'05.9"N 

91°50'31.6"E 

0.5 7.0 28.5 181 4.5 2.70 297 
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19. Hazi Para 

Pond, 

Panchlaish. 

22°23'30.9"N 

91°50'00.9"E 

0.5 7.8 27 155 3.80 2.15 293 

20. Munshir Pond, 

Solokbohor. 

22°21'43.4"N 

91°50'22.9"E 

0.4 7.5 26.6 162 3.90 2.20 271 

21. Lal Dighi 

Pond, 

Kotowali. 

22°20'16.9"N 

91°50'16.3"E 

0.6 7.40 28 160 3.90 2.5 243 

22. Ajkar Dighi 

Pond, 

Kotowali. 

22°20'51.2"N 

91°49'46.4"E 

0.4 7.0 28.5 181 4.5 2.70 198 

23. Firingi Bazar 

Pond, 

Kotowali. 

22°19'51.6"N 

91°50'09.1"E 

0.5 7.6 28 155 3.80 2.10 246 

24. Barua Para 

Pond, Agrabad. 

22°19'43.4"N 

91°49'19.7"E 

0.4 7.5 26.6 150 4.90 2.24 273 

25. Bayezid 

Bostami Pond, 

west Solosohor. 

22°23'21.2"N 

91°49'3.0"E 

0.7 7.40 28 170 4.10 2.19 289 

26. Mosque Pond, 

Oxygen. 

22°21'36.3"N 

91°46'60.0"E 

0.6 7.10 28.3 171 4.2 2.30 295 

27. Sorai Para 

Pond, 

Pahartoli. 

22°21'05.8"N 

91°47'21.9"E 

0.7 7.9 28.1 166 4.80 2.89 293 

28. Mosque Pond, 

Muradpur. 

22°21'56.7"N 

91°49'32.0"E 

0.4 7.5 26.6 160 4.60 2.60 301 

29. Rani Pond, 

Nasirabad. 

22°20'23.1"N 

91°49'45.2"E 

0.6 7.10 26 150 4.00 2.00 

286 

30. Rahaartarpoll 

Pond, Bakalia. 

22°21'39.3"N 

91°51'02.9"E 

0.5 7.40 28.3 171 4.2 2.30 298 

31. Shayesta Khan 

Pond, 

Katalgong, 

Panchlish. 

22°21'47.9"N 

91°50'12.8"E 

0.7 7.9 28.1 166 4.80 2.89 329 

32. Attorra Dipu 

Pond, 

Panchlish. 

22°22'13.0"N 

91°50'07.0"E 

0.4 7.5 26.6 140 4.40 2.5 348 

Table 2: Test result of the Microbiological parameters 

Description of Sample 

Test Parameters 

Test done Total Coliform Fecal Coliform Total Plate Count 

Sample – 04 (Hamja Khan 

Dhigi, Panchlaish) 
Nil/100mL Nil/100mL 250 cfu/mL BCSIR ,Chattagram 
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Sample – 05(T. K. Garden pond, 

Chandgoan.) 
Nil/100mL Nil/100mL 250 cfu/mL 

(BCSIR Ctg. Ref. No.: 

39.02.1506.037.42.003.22) 

Sample – 12 Nil/100mL Nil/100mL 250 cfu/mL 

Table 3: Comparison of results with WHO Guideline Value & BDS Guideline Value 

Parameter 

WHO 

Guideline 

Value(2017) 

BDS Guideline 

Value(2020) 

Observed value 

( Maximum-minimum) 
Remarks 

Electrical 

Conductivity (EC)( 

mS/cm) 

≤ 0.7 ≤ 1.0   0.7-0.2 

Within the limit 

pH Value 6.5 – 8.5 6.5 – 8.5 7.9-5.4 
Within the limit except 

one sample 

Temperature(°C) ≤ 25 Ambient (Generally ≤ 35) 
29.4-26 Within the limit 

Total Dissolved 

Solids (TDS)( ppm 

(mg/L) 

≤ 1000 ≤ 1000 
263-113 Within the limit 

Dissolved Oxygen 

(DO)( mg/L 

≥ 5 ≥ 6 4.9-1.4 Below the limit 

Biochemical 

Oxygen Demand 

(BOD₅)( mg/L 

< 3 ≤ 0.2 2.89-0.4 Within the limit 

Hardness (as 

CaCO₃)( mg/L) 

80 – 100 

(desirable), ≤ 

500 

≤ 200 (desirable), ≤ 500 

(max) 
402-198 Within the limit 

Total 

Coliform(CFU/100 

mL) 

0 per 100 mL 0 per 100 mL Nil/100mL Within the limit 

Fecal Coliform (E. 

coli)( CFU/100 mL) 
0 per 100 mL 0 per 100 mL Nil/100mL Within the limit 

Total Plate Count 

(TPC)( CFU/mL) 

No specific 

limit (but <500 

recommended) 

≤ 100 CFU/mL (at 37°C, 

24 hrs) 
250 CFU/mL Within the limit 

Table 4: Causes of Decreasing Ponds in the Survey Area 

SL No. Name of ponds Reason Coments 

01 
Kumar Para Pond. 

East Shalashahar, Chandgaon 
Housing Purpose Already filled. 

02 
Malir Bari Pukur. 

East Shalashahar, Chandgaon 

Government Constructed Shah 

amanat Bridge Connecting Road 
Already filled. 
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03 
Madhani Mosque Pukur. 

East Bakalia., Tek Bazar, Mohra. 
Mosque Construction Already filled. 

04 Bara Koborastan Sher Ali Pukur, Bakalia. Housing Purpose Already filled. 

05 Shawkat Ali Pukur, Khaza Road, Chattagram. Construct Shopping Mall Already filled. 

06 Khalashi Pukur, Chandgaon. Housing Purpose Partially  filled. 

07 Shahid Nagar Pukur, Oxygen. Housing Purpose Already filled. 

10 
Bogar Bil Pukur, Bakalia., Dewanzi Pukur, Shirajudoula 

Road, Chawkbazar. 
Housing Purpose Already filled. 

Based on field surveys and verification with the Bangladesh Survey (B.S.) Mouza maps, it was found that all the 

listed ponds have been filled for various purposes such as housing development, infrastructure construction, and 

religious buildings. This has significantly reduced the availability of surface water sources in the locality, leading 

residents to rely heavily on WASA supply or groundwater for their daily water needs. 

5 Conclusions  

Surface water analysis from selected wards of Chattogram City Corporation shows that most physicochemical 

and microbiological parameters comply with WHO and BDS  drinking water standards. Parameters such as 

electrical conductivity, temperature, TDS, total/fecal coliforms, TPC, and hardness were within acceptable limits, 

indicating generally safe water. However, dissolved oxygen (DO) levels were consistently below the standard, 

suggesting potential organic pollution and risks to aquatic life. One sample exceeded the pH limit, indicating 

possible localized contamination. Though BOD₅ values were within limits, some were near the upper threshold. 

These findings highlight the need for regular monitoring and targeted intervention, especially in areas with low 

DO and abnormal pH, to maintain water quality and protect public health. 
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