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Abstract

An essential source for drinking is groundwater supply in alluvial region
of Hugli District, West Bengal, India. This study evaluated groundwater's
suitableness for human consumption. Thirteen parameters of groundwater
including pH, TDS, calcium, magnesium, sodium, potassium, bicarbonate,
sulphate, chloride, fluoride, nitrate, arsenic and iron of 59 wells of the study
area have been evaluated to determine the groundwater suitability. The
Water Quality Index (WQI) has been deployed to define the weightage of the
various groundwater sample parameters and has also been categorize as:
excellent, good, poor, very poor, unsuitable. It has been quite useful to infer
the quality of groundwater accessed by people, as well as policymakers in
the relevant area. The result of WQI in the relevant area indicates that 40%
areas are good and 60% areas are inferior in terms of groundwater quality
in 2015 whereas 50% areas are good and 50% areas are inferior in terms of
groundwater quality in 2023. Out of 18 blocks, two blocks namely Pandua and
Balagarh are arsenic affected above permissible limit for drinking. The recent
study indicates that the groundwater in the region where the quality of the
water is deteriorating must be treated before being used in order to safeguard
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against the dangers of anthropogenic and geogenic contamination.

Introduction

Groundwater is a more pristine kind of water,
characterised by its consistent clarity, colourless,
absence of odour, and generally stable temperature.’
One of the planet's most important resources,
groundwater promotes environmental benefits,
socioeconomic growth, and human health.??
Groundwater resources of acceptable quality and

appropriate quantity can considerably boost
agricultural production while lowering the cost of
drinking water treatment.*® Today in many parts
of the world, groundwater is overused to supply
the expanding demands of industry, agriculture,
urbanisation, and drinking.® The usage of groundwater
for the socioeconomic advancement of populous
nations like China and India has grown.” The quality
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and quantity of groundwater are major issues for
many developing nations.® The physical, chemical,
and microbiological features of a certain place
define the quality of groundwater.® For example,
the evolution and properties of groundwater are
mostly impacted by human activities like farming
and the growth of the urban industrial complex, in
addition to geological forces.'®" However, social
well-being and human health are impacted by
groundwater quality.'? Horton developed the Water
Quality Index (WQI) in 1965, and it is widely used
as a crucial tool to evaluate the overall quality of
groundwater.” It classifies water resources based
on their intended use by combining all physical,
chemical, and biological factors into a single
score.'' Nonetheless, efforts have been made
to determine groundwater in the current research
region is suitable for drinking. The current study's
objectives are separated into two main heads.
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» To analyse the spatio-temporal distribution of
hydrochemical parameters in the groundwater
in the studied area.

 Assessment the spatio-temporal situation
regarding drinking water quality.

Study Area

One of West Bengal's central districts, Hugli lies
between 20°30'32" N and 23°1'20" N latitudes and
87°3020" E and 88°30'15" E longitudes. This district
covers 3,149 square kilometres and accounts for
around 3.55 percent of West Bengal's total land area.
It is encircled by the eastern districts of Nadia and
24-Parganas, Howrahto the south, Bankuraand Purba-
Bardhaman to the north, and Paschim Medinipur to
the west. The alluvium in the Hugli district creates a
rich groundwater reserve with two to three aquifers
that make up each aquifer system are divided by
thin clay layers that do not span the whole area.'®
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Fig. 1: Areal extension map of study region; (a): India, from which West Bengal is displayed;
(b): West Bengal, from which Hugli district is displayed and (c): Hugli district with elevation,
prepared by authors using topographical maps of Survey of India and the shape files

Source: https://diva-gis.org

The upper portion of the shallow aquifer is composed
of fine to medium-grained sands, while the lower
portion is composed of coarser sands but the
predominant lithological unit of the Hugli district's

aquifer system is sand, where first aquifer is typically
limited to a depth of 60—80 meters below ground
level.'®
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Materials and Methods

Database

This investigation is drawn upon both primary and
secondary data sources. In the year 2023, during
primary field survey 76 groundwater sample of the
study region have obtained from the tubewells.
These 76 sampling locations have been selected on
the basis of availability of secondary data in previous
year (i.e. 2015) at same locations. The ion balance
error of 76 samples has also been measured.
The neutrality of electric charge can be determined
using the following method."” It is generally,
determination of balance between cations and
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anions of the solution which help in accuracy for
further analysis.

_3C-3A

“3cyza <100

Where E indicates the ion balance error, 2C is the
all-cations value and XA denotes the anions
summation. In general, E should generally be less
than 5% and definitely no more than 10% for a
reliable study; a result beyond 10% is undesirable.®
The ion balance error is the method by which an
acceptable and unacceptable number of samples
are determined from the total number of samples.

Groundwater Data and Sample (2015-2023)

Drinking Water Standard (BIS & WHO)
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Result and Discussion

Fig. 2: Methodological flowchart of groundwater quality assessment

In this study, 76 groundwater samples from wells
have been collected through primary survey but
based on ion balance error, 59 groundwater samples
have been identified as acceptable sample for
assessing of quality of the research’s groundwater.

Methodology

The World Health Organization's (WHO) and Bureau
of Indian Standards (BIS) recommended drinking
water quality standard have used to compute
the WQl (BIS 2012, 2015 and WHO 2017).%-2
Acceptable limits of all groundwater parameters
taken from BIS except Sodium and Potassium. For
Sodium and Potassium of groundwater used WHO'’s
acceptable limits for drinking purpose. Lower limit

of acceptable limits of all groundwater parameters
have used for calculation of WQI. The weighted
arithmetic approach, first given by Horton in 1965
and developed by Brown in 1972, has been used to
compute the WQI for both 2015 and 2023.2223

The following is the representation of the weighted
arithmetic Water Quality Index (WQl).

waQl =Z MQz/Z w;

Where, Wi is the ith parameter's weight in units and
n is the number of parameters. Qi = The ith water
quality parameter's quality rating (sub-index).
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Each water quality parameter's recommended
requirements are inversely correlated with its unit
weight (Wi).

Wi=K/S

where Sn is the standard value for ith parameters,
Wi is the weight of the ith parameter in units, and K
is the proportionate constant. For K first calculated
1/Sn for each parameter then sum all of them, and
then taken the reciprocal of that sum. This yields
the value of K. In this instance, K's value is 0.0095,
which is easily found by using the equation below.

K=1/5(1/S, )

Table 1: Groundwater quality standard for
drinking purpose

Parameters Drinking-water standards
(unit)
BIS (2012, WHO
2015) * (2017)
pH (On Scale) 6.5-8.5 6.5-8.5
Arsenic (mg/L) 0.01 0.01
Fe- (mg/L) 0.3 0.3
TDS (mg/L) 500-2000 600-1000
F- (mg/L) 1-1.5 0.5-1
Ca2+ (mg/L) 75-200 100-300
Mg2+ (mg/L) 30-100 -
Na+ (mg/L) - 50-200
K+ (mg/L) - 12
HCO- 3 (mg/L) 300-600 -
S0O2- 4 (mg/L) 200-400 250
Cl- (mg/L) 250-1000 250
NO- 3 (mg/L) 45 50

Source: downloaded from www.bis.gov.in & www.
who.int

* The greater value indicates the allowable maximum
in the absence of an alternative source, whereas the
lower value indicates the acceptable/desirable limit
(BIS, 2012, 2015).

Brown states that the following formula is used to
determine the quality rating (Qi)

Q=100[(V.-V, )/(S,-V, )]

Where, Sn = standard permissible value of ith
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parameter, Vo = observed ith parameter value at
a specific sample location, Vi = ideal ith parameter
value in pure water. For the present study, the values
of Vi are considered to be zero (as these are the
ideal values for concentration in pure water) for all
12 parameters except pH, where the value of Vi is
considered as 7 i.e. neutral condition of hydrogen
ion and hydroxyl ion concentration.

Results

In this study selected parameters have been used to
generate the groundwater quality maps using ArcGIS
software, as seen in (Fig.3 & Fig.4). The 13 physical-
chemical characteristics of groundwater, including
pH, TDS, magnesium, calcium, potassium, sodium,
chloride, nitrate, sulphate, bicarbonate, fluoride, iron
and arsenic of 59 wells have been used (Fig.2)."®?!
The WQI has been processed using the lower limit
of the Bureau of Indian Standards and WHO for
potable water for the present study.

Hydrogen lon Concentration (pH)

pH is closely linked to other chemical components
of water; it is an essential indicator for assessing
the quality and pollution of any aquifer system. The
concentration of hydrogen ions quantified in terms
of the pH level. When water is pure, pH is neutral,
indicating that the concentrations of hydrogen and
hydroxyl ions are in balance. In the current research
from 2015 to 2023, the range of pH fluctuates
between 7.5 to 8.5 with a mean value of 7.9, This
suggests that the groundwater is alkaline and falls
within the permissible range. (pH limit that is suitable
for human consumption (6.5 — 8.5). The spatial
distribution of pH is higher in north-east portion
compare to other parts in study area but pH value in
selected wells from 2015 to 2023 of Hugli district are
under acceptable limit (6.5-8.5) for drinking purpose.

Total Dissolved Solids (TDS)

TDS measures all of the organic and inorganic
materials that are water-soluble substance. Calcium,
magnesium, sodium, potassium, bicarbonate,
carbonate, chloride, and sulphate are among its
constituents. In the current research, from 2015 to
2023 TDS ranges between 183 mg/L to 755 mg/L
with a mean value of 380 mg/L (Permissible limit
<500 mg/L). The TDS level of groundwater of 2015
depicts that 46 (77.96% sample) of selected wells
are under acceptable limit where as 13 (22.03%
sample) wells have exceeded the acceptable limit



MOSTAFA & MAJUMDER, Curr. World Environ., Vol. 20(2) 720-731 (2025)

(500 mg/L) of TDS concentration in groundwater for
drinking. TDS level in groundwater of 2023 depicts
that 42 (71.18% sample) groundwater wells belong
to suitable condition for drinking purpose where
as 17 wells (28.81% sample) have exceeded the
acceptable limit (500 mg/L) of TDS concentration in
groundwater for drinking purpose in 2023.

Iron (Fe)

Groundwater containing iron from mining, geological,
industrial, or residential sources.24 The weathering
of iron-containing minerals is the mass frequent
groundwater’s iron source. In this research from
2015 to 2023, the iron ranges between 0.12 mg/L to
1.62 mg/L with an average value of 0.74 mg/L and
its permissible limit is 0.3 mg/L for drinking purpose.
The spatio-temporal variation of iron concentration is
higher in maximum parts of the study area because
whole district is rich in alluvial sediments deposit.
These sediments contain iron-bearing mineral
in the form of iron oxides and hydroxides which
leaches into groundwater as it moves through these
alluvial soils and aquifers. The permissible level
(0.3 mg/L) of concentration of iron in groundwater
for drinking purposes have exceeded by 47 wells
(79.66% sample) in 2015. Iron level in groundwater
of 2023 depicts that 52 wells have (88.13% sample)
exceeded the permissible limit (0.3 mg/L) of
concentration of iron in groundwater for drinking.

Arsenic (As)

Arsenic contamination in groundwater is a significant
concern in various parts of West Bengal, including
Hugli district.25 The World Health Organization
advises that drinking water should have no more
than 0.01 mg/L of arsenic, also in the Indian
standard permits up to 0.01 mg/L. In Hugli district,
mainly areas of two blocks under Balagarh (Arsenic
level 0.056 mg/L) and Pandua (Arsenic level 0.016
mg/L) have reflected arsenic levels exceeded this
standard level for drinking. In these blocks arsenic
originates from arsenopyrite and iron oxide minerals
in the sediments deposited by Gangetic alluvium.?
Groundwater in this region is often in anaerobic
condition, which leads to the dissolution of arsenic
from iron oxides present in sediments. Under these
conditions, arsenic is released into groundwater
in the form of arsenite and arsenate due oxidation
and dissolution of As and Fe bearing minerals. Also,
during the dry season when groundwater levels
drop due to over-extraction the arsenic ions remain
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bound to sediments whereas in the monsoon season
groundwater gets recharged which leads to arsenic
being released into the groundwater.? In 2015, 34
wells (57.62% sample) have arsenic concentrations
greater than above the permissible limit for potable
water whereas in 2023, 30 wells (50.84% sample)
have arsenic concentrations that higher than which
is allowed for drinking water. According to report of
CGWHB, in the hugli district arsenic concentration
above 0.01 mg/L in 16 blocks and above 0.05 mg/L
in 11 blocks.?® Human health is at risk due to the high
amount groundwater arsenic levels.

Fluoride (F")

One element that occurs naturally in groundwater
is fluoride, often present in varying concentrations
depending on the local geology and hydrogeochemical
conditions.® In groundwater the source of fluoride
concentration is mostly geogenic by nature.?® It is
among the most reactive elements and the lightest
halogen. It typically exists as a main ion with a high
concentration or in negligible proportions. Fluoride
stays more soluble in regions with low calcium
concentrations.?® Furthermore, fluoride dissolves
from minerals more readily in groundwater in
alkaline (higher pH) circumstances. According
to analysis data of 2015 and 2023 in current
research, the Fluoride ions range between 0.02
mg/L to 0.78 mg/L and its average value of 0.37
mg/L and its permissible level is 1 mg/L for drinking
purpose. Because of interactions between the
groundwater and host rock, fluorides produced
from different fluoride-bearing minerals are found
in the groundwater. Fluoride concentration largely
found in western portion of the district. such as
Arambagh, Khanakul, Goghat | and Goghat Il blocks
of the district because fluoride-bearing minerals like
fluoride and apatite present in the hard rock and
semi-consolidated formations of the western part of
Hugli. Over time, the weathering of these minerals
releases fluoride ions into the groundwater. In the
study area, Fluoride concentration of all selected
wells of 2015 and 2023 are under permissible limit.

Sodium (Na*)

Most groundwater contains this extremely reactive
alkali metal. Sodium compounds are found in many
rocks and soils, and they breakdown readily to
release sodium into groundwater. In the current
research, analysis of selected wells data of 2015 and
2023 it varies from 9 mg/L to 305 mg/L with a mean
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value of 71.01 mg/L. In 2015, only 3 wells (5.08%
sample) have exceeded the permissible level (200
mg/L) of sodium concentration where as in 2023,
only 1 well (1.69% sample) has exceeded the
standard limit (200 mg/L) of sodium concentration
within the research region. Sodium concentrations
in groundwater mainly found in the southern sector
of the study region because in the aquifers of Hugli
district, cation exchange plays a significant role
in altering groundwater chemistry. Calcium (Ca?")
and magnesium (Mg?*) ions in the groundwater is
exchanged with sodium (Na*) ions adsorbed on
clay minerals within the aquifer matrix. Overuse
of fertilisers containing sodium, such as sodium
phosphate and sodium nitrate, cause sodium to
seep into groundwater particularly in regions with
inadequate drainage, irrigation return flow has the
potential to replenish soil and water bodies with
sodium-rich water.

Potassium (K*)

Potassium is generally a minor ion, having less
influence than sodium, calcium, or phosphate. The
concentration of potassium in groundwater rises
over time. In this research based on analysis data
of 2015 and 2023 potassium varies between 1 mg/L
to 102 mg/L with a mean value of 28.65 mg/L. In the
study area, 33 wells (55.93% sample) of 2015 and 37
wells (62.71% sample) of 2023 have exceeded the
standard limit (12mg/L) of potassium accumulation
in groundwater for drinking purpose. Potassium
concentrations in groundwater mainly exist in the
south-east region of the study region because
the weathering of potassium-bearing minerals
like feldspar, mica, and clay minerals contributes
to the release of potassium into the groundwater.
Potassium-rich topsoil is washed away in regions
with high rates of deforestation and inadequate land
management, resulting in the deposit of potassium
into ponds and rivers. Clay deposits in the Ganga-
Brahmaputra floodplain, which encompasses Hugli
district, naturally discharge potassium into the river.

Calcium (Ca?%)

Calcium is a key parameter influencing water
hardness, irrigation suitability, and overall chemical
balance. Calcium naturally seeps into groundwater
due to the existence of calcium-rich minerals
including dolomite, gypsum and limestone in
subterranean rock formations. In the study region,
based on an investigation of selected wells data of
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2015 and 2023 the calcium concentration ranges
from 10 mg/L to 86 mg/L and its average value of
38.33 mg/L and most of the well samples are under
the standard limit (75mg/L). Fluoride's chemical
weathering and dissolution are satisfied by the
groundwater's reduced Ca2* concentration, which
raises the fluoride concentration. In the study region,
calcium concentration is found in eastern and
western sector of the district because the presence
of limestone, gypsum, dolomite and other calcium-
rich minerals in the underground rock formations
which leads to natural leaching of calcium into
groundwater.

Magnesium (Mg?*)

Magnesium is an essential criterion in ascertain the
water’s hardness. In this investigation, based on
examination of selected wells data of 2015 and 2023
the magnesium concentration limit between 4 mg/L
to 106 mg/L with a mean value of 38.33 mg/L.13
wells (22.03% sample) of 2015 and 20 wells (33.89%
sample) of 2023 have exceeded the standard limit
(12mg/L) of magnesium concentration in groundwater
for drinking reason. In the research area, the calcium
concentration not largely found in any particular
portion but there is magnesium concentrations
in groundwater are suitable for drinking water.
Magnesium concentrations in groundwater mostly
situated in the centre of the research area. 20 wells
(33.89% sample) have exceeded the consumable
limit (30 mg/L) of TDS concentration in groundwater
for drinking purpose in 2023.

Sulphate (S04%7)

Rocks that dissolve and leach sulphate contain
gypsum, iron sulphide, and other sulphur-containing
minerals. Not a single well of sample exceeded
the acceptable level of sulphate range for drinking
purpose. In this research, based on analysis of
selected wells data of 2015 and 2023 it ranges
between the 7 mg/L to 66 mg/L with a average
value of 24.28 mg/L, that is within the acceptable
level of 200 mg/L for potable purpose. Sulphate
concentrations mainly found in the south-western
region of the study area.

Chloride (CI")

In the current study, based on analysis of selected
wells data of 2015 and 2023 the CI- ranges between
77.2 mg/L to 440 mg/L with a average value of
157.56 mg/L and its standard limit is 250 mg/L for
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drinking purpose. The greater concentration of
chlorine under groundwater puts a human health at
risk.2-2 Chloride level in groundwater mostly placed
on the western and north-east region in the research
region. In 2023, not a single well sample in this
research has chloride level above the permissible
limitation (250 mg/L) for drinking purpose.

Nitrate (NO™3)

A vital part of the nitrogen cycle, nitrate is a
naturally occurring ion. In the study region, based
on examination of selected wells data of 2015 and
2023 its congregation scale 1 mg/L to 23 mg/L with
a mean value of 7.32 mg/L. In 2015 and 2023,
any wells do not excessed of the standard limits
of nitrate concentration in groundwater (45 mg/L)
throughout the study region. The eastern sector in
the research area has more nitrate concentration in
the groundwater.
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Bicarbonate (HCO™3)

This material is created when carbon dioxide and
water react with carbonate rocks like dolomite and
limestone. Bicarbonate is created when the soil’s
carbon dioxide combines in the company of minerals
that make rocks, creating an alkaline condition under
the groundwater. In this research, based on analysis
of selected wells data of 2015 and 2023 it varies
between 106 mg/L to 484 mg/L with a mean value
of 249.61 mg/L and it is within the permissible limit of
300 mg/L for drinking purpose. In the study area, 3
wells (5.08% sample) of 2015 and 29 wells (49.15%
sample) of 2023 have exceeded the acceptable
limit (300mg/L) of magnesium concentration in
groundwater for drinking purpose. Bicarbonate
concentration is found in central part.

Table 2: Summary statistics of recorded groundwater quality indicators

Parameters 2015 2023 Combined of 2015 and 2023
Max Min Mean SD Max Min Mean SD Max Min Mean SD

pH 8.2 75 7.8 020 85 75 8 0.22 8.2 75 7.9 3.35
(On Scale)

Arsenic 0.07 0.01 0.02 0.01 0.05 0.01 0.02 0.01 0.07 0.01 0.03 0.02
(mg/L)

TDS 678 183 346.08 140.38 755 190 414.32 153.15 755 183 380.2 226.80
(mg/L)

Iron (mg/L) 1.62 0.18 0.79 0.42 141 0.12 0.70 0.35 162 0.12 0.74 0.52
Fluoride 0.78 0.02 0.36 020 065 0.12 0.39 0.14 0.78 0.02 0.37 0.25
(mg/L)

Sodium 305 9 71.05 61.16 204 11 7098 46.16 305 9 71.01 96.87
(mglL)

Potassium 83 1 23.21 2369 102 2 34.10 26.92 102 1 28.65 34.17
(mglL)

Calcium 86 10 3142 19.13 85 12 4525 1793 86 10 38.33 29.21
(mglL)

Magnesium 106 4 2349 19.75 57 6 26.17 1252 106 4 24.82 32.01
(mglL)

Sulphate 66 7 2096 11.54 47 12 27.61 9.50 66 7 24.28 19.69
(mglL)

Nitrate 18 1 5.98 440 23 1 8.66 4.81 23 1 7.32 7.50
(mglL)

Bicarbonate 324 106 212.16 53.99 484 112 287.07 92.91 484 106 249.61 138.06
(mglL)

Chlorine 440 77.2 168.69 73.23 244 82 146.44 4199 440 77.2 157.56 122.54

(mg/L)




Discussion

The GWAQI is an effective medium for assessing
and managing groundwater resources since it
condenses a large number of groundwater quality
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arange of 27.81 to 392.19.

Table 3: Water quality condition is classified applying the
weighted arithmetic WQI approach

characteristics into a single frame. The average
GWAQl value for ground water quality is 110.26, with

wal Rating Class

<50 Excellent

50-100 Good

100-200 Poor

200-300 Very Poor

> 300 Unsuitable
88°0'E 88°20'E

8'?°£'II]' E

(2015)

23°0'N

Groundwater
Quality Map

I < 50 (Excellent)
50 - 100 (Good)
1100 - 200 (Poor)
[ 200 - 300 (Very poor)
I > 300 (Unsuitable)

22°40'N

23°0'N

22040

® Well location L o e e
[ Block boundary 0 5 10 20 Km
$7°40'E 88°0'E 88°20'E

Fig 3: Spatial distribution of GWQ of 2015 of

The GWAQI of the study area has been split into five
grades such as excellent, good, poor, extremely
poor and unsuitable for ingestion by human if
GWaQl is more than 300.2° According to the results
of GWQI, 32.63 % district area and 24 wells
(40.67% sample) of 2015 and 37.75 % district area
and 29 wells (49.15% sample) of 2023 belongs to

the research area prepared using ArcGIS

excellent class of groundwater status. The area of
good groundwater quality class has increased from
8.5% district area in 2015 to 13.61% district area
in 2023 whereas poor groundwater quality class
has decreased from 39.19% (21 wells) district area
in 2015 to 33.29% (19 wells) district area in 2023.
The study area's western and central regions are
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home to the wells of good and excellent water
quality wells (W1 to W6, W25 to W38, W40 toWw44,
and W50 to W53). Poor water quality wells codes
(W1, W20, W21, W48, W49, W57, W58, W59, W54
and W17) are primarily located in the eastern and
south-eastern portion in the study region of the
Haripal C.D. block, Chinsurah Magra C.D. block,
Dhaniakhali C.D. block, Singur C.D. block, Srirampur
C.D. block of the Hugli. Very poor groundwater
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quality class occupied 6.96 % district area 4 Wells
(6.77% sample) in 2015 and 5.81 % district area in
2023. According to the GWQI's spatial distribution of
2023, the very poor-quality water wells are situated
in the north-eastern portion of the study area. The
results also show that 12.66 % district area and 9
wells (15.25% sample) of 2015 and 9.51 % district
area and 9 wells (15.25% sample) are registered as
unsuitable groundwater quality (Fig.3&4).

HT°"1IJ'E 88°0'E 88°?0’E
N
(2023) A
2 Q
Groundwater
Quality Map
I < 50 (Excellent)
> 50 - 100 (Good) z
2| 1100 - 200 (Poor) L3
& | I 200 - 300 (Very poor) &
I > 300 (Unsuitable)
®  Well location o e e
[ Block boundary 0 5 10 20 Km
87°40'F 88°0'E 88°20'E
Fig.3: Spatial distribution of GWQ of 2015 of the research area prepared using ArcGIS
Table 4: Percentage of area of different class of water quality ]
Gwal Value Class 2015 2023
Area % (No. of wells) Area % (No. of wells)
<50 Excellent 32.63 % (24 Wells) 37.75 % (29 Wells)
50-100 Good 8.5 % (1 Well) 13.61% (1 Well)
100-200 Poor 39.19 % (21 Wells) 33.29 % (19 Wells)
200-300 Very Poor 6.96 % (4 Wells) 5.81 % (1 Wells)
> 300 Unsuitable 12.66 % (9 Wells) 9.51 % (9 Wells)
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Table 5: Percentage of wells of different class of water quality

Gcwal Class 2020 2023
Value

Sample % (No of wells) Sample % (No of wells)
<50 Excellent 42.37 % (25 Wells) 47.45 % (28 Wells)
50-100 Good 3.38 % (2 Wells) 1.69 % (1 Wells)
100-200 Poor 38.98 % (23 Wells) 33.89 % (20 Wells)
200-300 Very Poor 1.69 % (1 Wells) 1.69 % (1 Wells)
> 300 Unsuitable 13.55 % (8 Wells) 15.25 % (9 Wells)

The unsuitable groundwater wells (W7, W8, W9,
W10, W11, W12, W41, and W43) are primarily
located in different parts of Balagarh and Pandua.
Finally, based on the result of GWQI maps of 2015
and 2023 it is found out that maximum area of
Balagarh block and parts of Pandua block are under
unsuitable condition with respect to groundwater
quality for drinking purpose. Few blocks of south
east portion of the district belongs to poor category
in terms of groundwater quality for drinking purpose.
The remaining blocks mainly located in the central
and western region of the district fall into the good
category for drinking water quality (Fig.3&4). The
areas of unsuitable water have declined due to
decreasing of arsenic level in groundwater from
2015 to 2023.

Conclusion

Groundwater is a major supply of drinking water
in the field of study, serving drinking, residential,
and agricultural needs. Consequently, the current
study analysed and assessed the standard level
of groundwater for potable purposes applying
WQI method with the help of 13 physiochemical
parameters of 59 sample wells of groundwater.
Additionally, the GIS environment was used to
analyse the spatial variation of the water status
indicators and WQI. It is important to note that the
supply of sufficient amounts of safe drinking water is
threatened by water-stressed conditions brought on
by the rapid exploitation of groundwater for irrigation
and groundwater pollution from anthropogenic inputs
like fertiliser. The findings indicate that 49.15% of
sample wells have bicarbonate contents over the
permissible level for potable water in the research
area. Additionally, just a small portion of the study
region has higher concentration of fluoride, pH,

TDS, magnesium, sulphate, calcium, and sodium.
The findings also show that the central and south-
central portion in the investigated area has the
highest engrossment of iron and potassium. The
findings show that all sample wells' nitrate and
sulphate concentrations are within the allowable
range. Additionally, the results of GWQI of 2023
indicate that 33.89% of the samples have poor water
status for potable, whereas 47.45% of the wells
have excellent status of water quality. According to
the findings, the study area unsuitable water well is
situated in the northeast area where 10.16% wells
(6 wells) are highly arsenic concentrated, while the
south-eastern portion has really poor-quality water.
Besides, the western portions of the study region
have excellent and good water quality wells, while
the remaining portion has poor and unsuitable
water quality wells. More use of groundwater from
deep aquifer, community awareness programs and
targeted treatment technologies will be effective
for betterment of water quality. As a result, this
study would assist stakeholders and policymakers
in developing plans for local groundwater quality
management and planning.
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