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This study targeted to estimate the suitability of groundwater for drinking in a district undergoing rapid urbanization and increasing industrialization. Gazipur District has an area of 

1741.53 km2, located in between 23°53' and 24°21' north latitudes and in between 90°09' and 92°39' east longitudes. From six Upazilas in Gazipur District around 130 samples were col-

lected, which are, Gazipur Sadar Upazila, Sreepur Upazila, Kaliakoir Upazila, Kapasia Upazila and Kaligonj Upazila. 
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A recent review of industrial sludge found 

that heavy metal concentration was 

above the acceptable limit for an agricul-

tural soil.  Gazipur being adjacent to Dha-

ka and has a similar complex situation 

with regard to contamination and ab-

straction. In recent years, the District has 

seen rapid growth in industrial develop-

ment and increased urbanization.  

Water Quality Index (WQI) has been used 

to assess groundwater condition and its 

vulnerability to contamination, based on 

hydrochemical data.  

WQI calculated to determine drinking 

water standards as per Horton’s method.  

Thirteen parameters were 

taken into account  to calcu-

late WQI, namely, pH, TDS, 

sodium, potassium, calcium, 

magnesium, iron, manga-

nese, bicarbonate, chloride, 

sulphate, nitrate, and fluo-

ride. The computed WQI 

shows that 48% of water 

sample falls in excellent cat-

egories and 48% falls in the 

good water category. 
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Wilcox’s diagram for irrigation water classification, showing EC and 

SSP relationship for rating irrigation water. 

Doneen diagram showing Permeability Index Classification. 

Conclusion 

Calculation of WQI for the study area is based on hydrochemical da-

ta as per Horton’s method, as follows;   

where, n is water quality parameters and quality rating or sub index (qn) corresponding to 

nth parameter (i.e a number reflecting the relative value of this parameter with respect to 

its standard, (maximum permissible value), qn is quality rating for the nth water quality 

parameter, and Wn= Unit weight of nth water quality parameter. 

Calculation of the Water Quality Index (WQI) of the study area is 

based on hydrochemical data as per Horton’s method, as follows;   

Water Quality Index (WQI) 

 Vn is estimated value of the nth parameter at a given sampling point, Sn is standard permissible 

value of the nth parameter, and Vio is ideal value of nth parameter in pure water (i.e. 0 for all oth-

er parameters except pH and Dissolved Oxygen (7.0 and 14.6 mg/l respectively).  

Quality Rating 

where, Sn = Standard permissible value of n th water quality parameter, 

and k = Constant of proportionality. The Unit weight (Wn) is calculated by a 

value inversely proportional to the recommended standard value Sn of the 

corresponding parameter  

Water Quality (Wn) 

Currently, it is estimated that 43% of urban dwellers are poor and 23% extremely poor. Bangla-
desh is vulnerable to both natural and manmade hazards. Water pollution is one of the signifi-
cant dangers to the wellbeing of people. Drinking water quality is inadequately overseen. Both 
surface and groundwater are debased with coliforms, harmful metals and pesticides all through 
the nation.  As a low-lying country with multiple large river tributaries and a large coastline it is 
particularly vulnerable to slow onset hazards including sea level rise and global temperature ris-
es. It is also susceptible to rapid onset events, including flooding, heat waves and large coastal 
storms.   

This research used primary data. Water samples were collected from almost 140 points to cover 
Gazipur District. The electronic and web based information were used for data collection. A 
range of secondary data sources were also reviewed, collected from different offices, journals, 
books, literatures, reports, thesis papers and websites.  

Gazipur is drained by five major rivers flowing in North-South direction mainly, namely, Barinda 
River, Bangshi River, Turag River, Balu River, Banar River, Shitalakshya River, and Old Brahmapu-
tra River River, respectively from East to West. Only Balu River originates within Gazipur District. 
Floodplains go under water during monsoon season, eventualy renewing the fertility through 
siltation. Gazipur has a humid sub-tropical climate with large variations between summer and 
winter temperatures. It has a tropical monsoon climate. Rainfall frequency of Gazipur District is 
medium to high throughout the wet season. 

WQI is commonly used for the detection and evaluation of water pollution and may be defined 
as a reflection of composite influence of different quality parameters on the overall quality of 
water (Horton, 1965). It may be defined as a rating, reflecting the composite influence of differ-
ent water quality parameters on the overall quality of water. The main objective of computing 
of water quality index (WQI) is to turn the complex water quality data into information which is 
easily understandable and usable. A parameter has to be selected based on its impact in the 
overall quality of water and health effects. 

In Bangladesh more than 40 million reside in urban cen-
ters. By 2060, when the total population of the country is 
expected to stabilize at 230 million, more than 70 per-
cent of the population will be urban-based.  

Ground water is being used for drinking and domestic purposes. 
Industries are using deep tube wells within their premises to 
meet requirement. Iron and arsenic are the major water quality 
concern for drinking purposes in Gazipur District. The strongest 
Correlation relation was observed between EC and TDS 
(r=0.977).  TDS in water supplies originate from natural sources, 
sewage, urban and agricultural run-off, and industrial 
wastewater. This work shows that weathering is a dominant fac-
tor, which is influenced by surface contamination sources from 
an excessive use of fertilizers, irrigation return flow, industrial 
outflows and domestic discharges.  
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