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ARTICLE DETAILS ABSTRACT

Article History: Karala river is a tributary of river Teesta which flows through the Jalpaiguri Municipality, West Bengal is
facing challenges and is experiencing significant water quality degradation. This is mainly due to
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anthropogenic activities such as rapid urbanization and discharge of untreated sewage from the drains.
Hence a study was carried out to analyze the water quality of the Karala River within the Jalpaiguri
Municipality area and its impact on the health of the slum dwellers residing along river Karala. The water
quality analysis was done with the help of National Sanitation Foundation's Water Quality Index (NSF-WQI)
and each of the individual parameters were compared to the Bureau of Indian Standard permissible limits,
and according to the classification developed by NSF as the WQI value is 49.76 which falls between 26-50
indicating not safe for direct contact and is not suitable for any type of use. The probit model analysis was
used to find the effect between socioeconomic variables and the health parameters. It was found that variable
educational status has significant effect on diseases related to menstrual hygiene and skin infections. The
variable wealth quantile has a significant effect on skin infections, dysentery and diarrhea related diseases
and lastly the variable different kinds of daily activities on the river have significant effect on diseases like
menstrual hygiene, skin infections, dysentery and diarrhea.
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1. INTRODUCTION

Nowadays water pollution is one of the great issues concerning urban
areas. Rivers surrounding the cities are steadily going through severe
contamination problems and encroachment that continuously affecting
the lifelines of the cities (IWM, 2004). Rivers are getting intensely polluted
by the wastewater dumping from different industries. It threatens both
environmental and human health conditions (Adedin, 1997; Bhattacharya
et al. 1995). The rivers of major cities of India presently diluting
capabilities due to the discharge of raw sewage, garbage as well as oil spills
from the surrounding factories or similar activities (McGauhey, 1968;
Peavy et al. 1986). Local communities could be directly impacted by using
the polluted water for bathing, washing clothes and other activities. These
can be the causes of skin diseases which are directly related to high pH.
Gastric ulcers and other similar problems may be detected in people for
their consumption of fishes and crops (Halder et al. 2015). 1.6 billion
People worldwide are facing economic water shortage and two-third
people are struggling due to water scarcity problem (FAO, 2007;
Mekonnen et al. 2016). And the limited water resources are under a great
threat of water pollution caused by different sources like industrial sector,
agricultural sector, mining, power generation etc. (UN-Water, 2001). In
present situation most of the urban water bodies are contaminated
without appropriate treatment (Hasan et al. 2019). Water pollution
caused by anthropogenic factors has become a matter of global concern.
The situation is worsening day by day in almost all rivers in the world
(UNEP, 2016). Majority of the deterioration of water bodies is caused by
urban activities. Basically, the sewage discharge is causing concentration
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of high nutrients in urban rivers (Chen, et al. 2022). The increasing
pollution is creating a high concentration of ammonium in rivers through
the discharge of wastewater (Tromboni et al. 2017; Moncayo et al. 2017).
On the other hand, detergent from the household has led the phosphorus
emissions to water resources (Xiong et al. 2020). Along with the growing
population in the world, especially in urban areas, lack of infrastructural
advancement and absence of sophisticated wastewater purification
techniques the water quality of urban areas is deteriorating (Haddis et al.
2014; Hoven, V.D.etal. 2017; Yu, etal. 2018). The municipal and industrial
wastewater contaminate the river water throughout the year whereas the
surface runoff from residential and agricultural field is a seasonal
phenomenon contributes to the water pollution significantly affected by
the climate (Badaii et al. 2012). Land cover and land use pattern also
impact upon the water pollution. The chemicals from the agricultural and
household fertilizers mix with nearby water bodies by surface runoff and
contaminate rivers as well as groundwater (Gasim, et al. 2018). An excess
amount of such chemicals or pollutants in water bodies affects the aquatic
ecosystem e.g. low concentration of dissolved oxygen, growth of algal
bloom and loss of biodiversity. Water pollution led the scarcity of water
supply in domestic, agricultural, industrial and other sectors (Carpenter et
al. 1998). The pollutants can be both organic and inorganic. But inorganic
or non-biodegradable substances like plastics create a harmful impact by
accumulating on riverbed which increase toxicity over time. Other non-
biodegradable pollutants come from mineral extraction, building
materials, processing and packaging of items etc. (Thompson et al. 2009).
Rainfall also impacts upon the water quality as it washes away wastes
from industrial sites, residential areas, agricultural fields, roads etc. Due to
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this the pollutants like hydrocarbons, lead, and zinc end up in the rivers
(Kamaruddin, et al 2015). A rapid growth of population and development
of industries along with the river areas is increasing the input of effluents
in the water bodies which finally degrade the overall water quality making
it unfit for any type of use (Jindal etal. 2011; Sanchez et al. 2007; Suratman
et al. 2009). The water quality of rivers is very sensitive to anthropogenic
factors which cause variation in the quality place to place (Ahearn et al.
2005; Sharma et al. 2016). Natural determinants e.g. geology,
precipitation, weathering related to urban, industrial and agricultural
activities lead the spatiotemporal variation in river water quality (Hamid
et el. 2019). Human beings are dependent on water to fulfill multiple
needs, and this dependency alters the fundamental characteristics of
water quality parameters, affects the ecosystem and ultimately the supply
of abundant and clean water (Brauman et al. 2007; Biaggi, 1965; Hunter et
al,, 1995; Gordon et al,, 2011; Vorosmarty et al., 2010; Davis et al., 2015;
Grizzetti et al,, 2016). The acidification, salinization, eutrophication, and
bacterial concentration in water portrays the over exploitation of water
bodies by human population (Kondolf 1997; Pringle 2000; Robinson et al.
2009; Smol 2010; Capon et al,, 2015). The change in physical and chemical
properties of water significantly affects aquatic lives. Species of aquatic
environment are very sensitive in varying degrees of sedimentation,
temperature, pH, dissolved oxygen, chemicals and metals present in water
(Reshetal, 1993; Karr et al,, 1991). Most of the cases the untreated solid
and liquid wastes discharged directly in water bodies posing a serious
damage on river ecology, which influence the floral and faunal lives in
water as well as human health (Degefu et al., 2013). Although the rivers
have self-purification capacity, human activities nowadays go to an extent
that these activities are destroying almost every major aquatic ecosystem
by leading the water pollution severely (Rashid et al, 2012). Hence it
becomes very important to analyse the water quality of the river Karala
and itits impact on the health of the slum dwellers residing along the river.

2. METHODOLOGY

For the assessment of water-borne health problems of the slum dwellers,
we applied water quality index to analyse water quality of River Karala
alongside a probit model used to analyze an outcome of health issues of
slum dwellers.

2.1 Study Area

Jalpaiguri Municipality lies in the northern part of the West Bengal, in the
foothills of the Himalayan Mountain, with a mean sea level of 89 metres.
Geographically, the municipality spans from 26°30’30” to 26°32’52” North
latitudes and 88°41'52” East longitude to 88°44'18” East longitudes
(Hossain and Kasemi, 2024). The municipality is bounded by River Teesta
in the east, Kharia and Aurobindo Gram Panchayat in the west, Paharpur
gram in the north and Kharia in the south (Jalpaiguri Municipality Report,
2018). The River Karala flow through the city, entering from the north and
moving towards the southeast passing though ward nos. 25, 1, 24, 4, 5, 3
and 8. Urbanization associated with economic development and
modernization has led to the rapid expansion’s slums in the Jalpaiguri city.
Presently, the Jalpaiguri Municipality has a total 77 slums (55 notified
slums and 22 non-notified slums) and the average age of the slums is 125
years across the 25 wards.According to the Census of India (2001 and
2011), Jalpaiguri Municipality had a total population of 100348 in 2001
and 107,341 population in 2011 which further increased to 115000 in
2015. The slum households were 7748 (20.39%) out of the total
households of 22063 in 2001 which increased 8880 (33.47%) households
out of the total households of 27106 in 2015 (USHA, 2015). The total area
under slum also increased from 3408.8 sq.km. in 2001 to 4307.5 sq. km. in
2015. The drainage network and the sanitation system of the city is very
poor. The drainage network of the municipality is 339 km in total length
and the length of the kaccha drain is 284 km and pucca drain is 55 km
(Jalpaiguri Municipality Report, 2018).
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Figure 1: Location map of the study area
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Figure 2: Framework of the present study
2.2 Water Quality Index

The most well-known and extensively used index in the world, the
National Sanitation Foundation's Water Quality Index (NSF-WQI), was
proposed by Brown etal. based on the Horton index. In order to streamline
the reporting of overall water quality, the NSF-WQI was created in the
1970s (Horton, 1965 and Brown et al, 1970). It helps communities,
governments, and non-experts evaluate the overall health of water bodies
including rivers, lakes, and reservoirs by distilling complex water quality
data into a single numerical value. The goal of the project is to assess
surface water quality in a consistent and comprehensible manner, support
public communication, environmental monitoring, and decision-making,
and enable comparison of water quality over time and across different
sites.Water quality for a variety of applications, including irrigation, water
supply, and navigation, as well as for diverse bodies of water (lakes,
reservoirs, and rivers), can be determined using this index. The nine
primary water quality criteria included in the original NSF-WQI were
selected for their importance to human health and the ecosystem are
temperature, pH, turbidity, phosphate, nitrate, total solids, dissolved
oxygen (OD), biochemical oxygen demand (BOD), and fecal coliforms—
were employed in this index in accordance with the standards listed in
Table 1(Misaghi et al, 2017). A statistical survey employing the DELPHI
technique, created by 142 experts, states that the NSF-WQI is computed
based on weights assigned to each parameter. Table 2 displays each
parameter's weights (Effendi et al, 2015). Evaluating the value of each
parameter using NSF-WQI the formula is given below.

woI = Z(Qi x Wi)
=1

Where, Qi corresponds quality rating parameter i, Wi to its weight of
parameter i and n is the number of parameters (considering 9)

Table1: Significance of parameters of NSF-WQI

Parameter Symbol Unit Importance
. Shows the presence of aquatic life
Dissolved Oxygen DO mg/1 support.
Fecal Coliform FC MPN/100 ml Shows the eXlsterllce of harmful
microbes.
Potential of Hydrogen pH - Evaluates acidity or alkalinity
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Table1 (cont): Significance of parameters of NSF-WQI

Biochemical Oxygen Demand BOD mg/1 Measures organic pollution
Water Temperature T oC impacts oxygen s.olublllty and
organism health
Nitrate NOs mg/1 Effects agrlcultura.l ru_noff,
eutrophication
Phosphate PO, mg/1 Effects to algal blooms
Turbidity NTU NTU Impacts light pe_ne*Fratlon and
aquatic life
. . Shows the presence of
Total Dissolved Solids DS meg/l dissolved/suspended materials

Table 2: Suitability of NSF-WQI

NSF-WQI Range Water Quality Rating General Use Suitability
0-25 Very Poor Highly polluted; unsafe for most uses
26-50 Poor Needs treatment; not safe for direct contact
51-70 moderate Suitable for irrigation, recreation
71-90 Good Suitable for all uses, minor pollution
91-100 Excellent Ideal for drinking, recreation, aquatic life

Source: Environmental Indicators (2007), State of the Environment
Report, 4:32-33

2.3 Probit Model Analysis

When the dependent variable in statistics is binary (for example, 0 or 1,
success/failure, yes/no), a Probit model is a type of regression utilized. It
belongs to the family of generalized linear models and is frequently used
to estimate the likelihood that an observation would fall into one of two
categories in the social sciences, biostatistics, and econometrics.The
Probit model assumes that the latent variable model's error term has a
typical normal distribution (Wooldridge, 2010 and Greene, 2012). The
model's functional form is:

P(Y=1BX)=0(Xp)

where Y is a binary dependent variable (0 or 1), X is a vector of
independent variables, f3 is a vector of coefficients to be estimated, @ is the
cumulative distribution function (or CDF) of the standard normal
distribution, and. In contrast, the logistic CDF is used in the logit
model.Usually, maximum likelihood estimation (MLE) is used to estimate
the model. The direction of each predictor's effect is shown by the
coefficients 8, but not its probability magnitude. Marginal effects are
calculated in order to interpret the influence of variables in terms of
probability. The standard normal probability density function is denoted
by ¢(Amemiya, 1981).

P(Y =11X)

= DX

The probit model has been used to assess the effects of selected factors on
different health issues of riparian slum dwellers of Jalpaiguri municipality
area.

4. RESULTS
4.1 Water Quality Degradation

The water quality of KaralaRiver has been calculated in Table 3 following
the Weighted Arithmetic Water Quality Index (NSF-WQI) method by
Brown et al. 1972. The water quality parameters used in this study are

Dissolved Oxygen, Fecal Coliform, Potential of Hydrogen, Biochemical
Oxygen Demand, Water Temperature, Nitrate, Phosphate, Turbidity, Total
Dissolved Solidswhich were collected from the Central Pollution Control
Board, 2023. While calculating it was observed that the actual values or
mean concentration of these parameters are compared with the BIS
standard values of permissible limit. The mean concentration value of pH

in Karala River is 7.4 which is under the permissible limit of 6.5-8.5. The
observed concentration of dissolved oxygen is 7.66 mg/l which is much
higher than the BIS standards of 5. In case of biological oxygen demand the
observed concentration is higher than the standard value. The mean
concentration is 24.8 mg/1 whereasthe standard value is 10 mg/1. Nitrate
concentration is also very low compared to the standard concentration.
The BIS standard value is 45 mg/1 and the mean concentration value is
only 2.1 mg/1. The observed fecal coliform is 2960 mpn/100 ml where the
standard value is 0 mpn/100 ml which much higher than the standard
value. Similarly, the standard for TDS is 500-2000 whereas the observed
concentration is 1.76 mg/1.The phosphate content in the river is 0.059
which is lower than the BIS permissible level. After the calculation it could
be identified that the WQI value of Karala River falls under the ‘Suitability
of NSF-WQI’ category (Table 2) in of the water quality classification
developed by NSF as the WQI value is 44.76 (Table 3) which belongs to 26-
50 indicating not safe for direct contact which Needs immediate
treatment. The water quality in Jalpaiguri Municipality is in extremely bad
condition for any type of use.

The whole stretch of Karala is not polluted. The polluted portion of the
river stretches from Jalpaiguri to Thakurerkamat, which is approximately
50 km in length. The Karala River pollution mainly happens due to urban
activities. The dumping of waste, outfall of untreated sewages into the
river is the main causes of water pollution in Karala. The river further gets
polluted by the various activities of the slum dwellers. A large amount of
solid waste is being dumped into the river. Also, a pile of waste could be
seen along the riverbank. Mainly four drains are contributing to the
pollution of the river namely Dhardhara river, Maskalaibari Crematorium
Ghat, District Hospital Road, and Dinbazar drain. The Dhardharariver
entersthe tributary of Karala River and it collects sewage from town area
as it passes through Raikatpara, Senpara, Haspatalpara, Samajpara and
then drains it into Karala River. From the above major drains12.81 MLD
sewage outflows into Karala River which contributes greatly to the water
contamination. Also,waste is being dumped into the river by slum
dwellers(Action Plan for Rejuvenation of River Karola Jalpaiguri, West
Bengal, 2020). From the FGDs it can be identified that 72.5% of people are
throwing waste in the river. These wastes are both solid and liquid in
nature. The solid wastes are plastics, pieces of broken or torn household
items, kitchen waste and the liquid wastes are dirty water from household
sewage, wastewater by washing clothes, dishes etc. From the collected
data it can be observed that 56% of households using riverbank for their
urination and defection and 44% said “No” to the statement. So, these
excreta with a close contact with the river water making it polluted day by
day.
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Table 3: Weighted Arithmetic Water Quality Index (NSF-WQI)of River Karala
Parameters Mean value | Weight (Wi) | Q-value (Qi) WiQi
TDS (mg/l) —
DO (mg/1) 7.66 0.17 3.1 0.527 NTU (NTU) ——
FC (MPN/100 ml) 2960 0.15 9 1.35 PO#™ (mg/l)  —
pH 7.4 0.12 90 10.8 NO3 (mg/l) ———
BOD (mg/1) 2438 0.1 9 0.9 TCC) m
T (°C) 24.7 0.1 16 1.6 BOD (mg/l) 1
NO3 (mg/1) 2.1 0.1 71 7.1 pH I
PO,*" (mg/1) 0.059 0.1 89 8.9 FC (MPN/100 ml) M
NTU (NTU) 69.4 0.08 82 6.56 DO (mg/l) |
TDS (mg/1) 1.76 0.08 84 6.72 0 10 20
Total WiQi

4.2 Health issues of Slum dwellers

Binary regression (probit) analysis was utilized to further understand the
association between the socio-economic condition of the slum dwellers
and each of the health parameters like Menstrual hygiene, skin infections,
abdominal pain, dysentery, diarrhea, typhoid and respiratory diseases.
Only Educational Status (coefficient 2.119) and different Kind of Daily
Activities on River (coefficient2.206) show statistically significant positive
effects on menstrual hygiene (p < 0.01) and all other variables (Age,
Marital Status, Caste, Religion, Wealth, Working Status) are not
statistically significant (p >0.05). This shows that education and daily
engagement in river practices are key drivers of menstrual hygiene
practices for skin infections, three variables show statistically significant
effects. Educational Status (Coefficient -1.186) has a significant negative
association (p = 0.0296), indicating that individuals with higher education
are less likely to experience skin infections. Similarly, Wealth Quantile
(coefficient -0.841) is negatively associated and significant (p = 0.0403),
suggesting that individuals in higher wealth groups are at lower risk. In
contrast, Different Kind of Daily Activities on River has a strong positive
(Coefficient 2.122) and highly significant effect (p < 0.001), implying that
increased exposure to river activities substantially raises the likelihood of
skin infections. Other variables (Age, Marital Status, Caste, Religion, and
Working Status) do not show statistically significant effects in this model.
The findings highlight the protective role of education and wealth, while
also emphasizing the health risks linked to environmental exposure
through river-related activities.In the Probit model for abdominal pain,
none of the explanatory variables show statistically significant effects.
Variables such as Age, Educational Status, Marital Status, Caste, Religion,
Wealth Quantile, Working Status, and Different Kind of Daily Activities on
River all have p-values well above the conventional significance
thresholds (e.g., p > 0.05). While some coefficients are positive or negative,
their lack of statistical significance suggests these relationships are not
strong enough to draw reliable conclusions. Therefore, based on this
model, we cannot identify any clear demographic, socioeconomic, or

environmental predictors of abdominal painIn the Probit model for
dysentery, two variables show statistically significant effects. Wealth
Quantile (coefficient -0.519 and p = 0.0277), indicating that individuals
with better economic status are less likely to suffer from dysentery.
Conversely, Different Kind of Daily Activities on River (coefficient 0.877)
has a strong and highly significant positive effect (p = 0.0054), suggesting
that engaging in varied river-related activities increases the risk of
dysentery. Other variables, including Age, Educational Status, Marital
Status, Caste, Religion, and Working Status, have p-values greater than
0.05 and therefore do not significantly influence dysentery in this
model.According to the findings (Wealth Quantile with p-value 0.00037)
shows that wealthy families have better access to sanitation and hygiene,
they are less likely to get diarrhea. On the other hand, regular activities
near rivers greatly increase the risk of diarrhea, emphasizing pollution as
a major contributing factor.Additionally, Different Kind of Daily Activities
on River also has a significant positive impact (p = 0.0200), reinforcing the
idea that engaging in varied river-related activities increases the risk of
diarrhea, likely due to exposure to contaminated water (Table 4).

Other variables, including Age, Educational Status, Marital Status, Caste,
Religion, and Working Status, have p-values above 0.05, indicating no
statistically significant effect on the occurrence of diarrhea.In the Probit
model for typhoid, none of the explanatory variables demonstrate
statistically significant effects, as all p-values are substantially greater than
the standard threshold of 0.05. This includes Age, Educational Status,
Marital Status, Caste, Religion, Wealth Quantile, Working Status, and
Different Kind of Daily Activities on River. This shows that there is no
association between the socio-economic variables and health parameter
typhoid. In the Probit model for respiratory diseases, none of the
explanatory variables exhibit statistically significant effects, as all the p-
values exceed the conventional significance threshold of 0.05. hence there
is no strong evidence to link them to the likelihood of respiratory diseases
in this model.

Table 4: Probit model analysis results.
Variables Menstrual Hygiene SKin Infections Abdominal Pain Dysentery
Coefficie Stand P- Coeffic | Standa P- Coeffici | Stan P- Coeffici Stan P-
nt ard Valu ient rd Valu ent dard Valu ent dard | Valu
Error e Error e Error e Error e
Age - 0.056 | 0.070 - 0.0498 | 0.331 | 0.02703 | 0.042 | 0.521 - 0.033 | 0.898
0.101855 3443 647 0.0484 65279 214 01 216 994 0.00428 664 703
753 5 54
Educational Status - 0.750 | 0.004 - 0.5453 | 0.029 - 0.550 | 0.931 | 0.18882 | 0.416 | 0.650
2.119867 | 0441 709 1.1860 15597 634 0.04702 745 954 487 403 213
715%* 3* 63
Marital Status - 0.870 | 0.336 - 0.7569 | 0.962 - 0.613 | 0.384 | 0.27443 | 0.473 | 0.562
0.836605 3099 415 0.0354 91247 627 0.53343 465 546 75 529 213
807 7 86
Caste - 0444 | 0.163 | 0.2178 | 0.5171 | 0.673 | 0.23269 | 0.340 | 0.493 | 0.15897 | 0.286 | 0.578
0.618974 2914 568 2 56412 618 89 005 724 318 188 562
056
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Table 4 (cont): Probit model analysis results.
Religion 1.010234 0.638 | 0.113 - 0.7013 | 0.488 - 0.493 | 0.589 - 0.399 | 0.578
012 0111 328 0.4861 38963 199 0.26646 831 477 0.22184 219 411
5 79 9
Wealth Quantile - 0.383 | 0.362 - 0.4103 | 0.040 - 0.318 | 0.257 - 0.235 | 0.027
0.348931 0513 334 | 0.8416 | 66699 275 0.36041 257 436 0.51932 916 714
876 3* 76 66*
Working Status - 0.871 | 0.828 | 1.5893 1.1412 | 0.163 | 0.46724 | 0.636 | 0.462 | 0.48773 | 0.569 | 0.391
0.188607 0949 585 26 49009 735 36 583 957 207 268 572
136
Different kind of Daily 2.206431 | 0.572 | 0.000 | 2.1226 | 0.4521 0 0.78825 | 0.653 | 0.227 | 0.87743 | 0.315 | 0.005
Activities on River 214** 8326 117 27** 14808 53 246 557 812** 127 363
Variables Diarrhea Typhoid Respiratory
Diseases
Coefficie Stand P- Coeffic | Standa P- Coeffici Stan P-
nt ard Valu ient rd Valu ent dard Valu
Error e Error e Error e
Age - 0.041 | 0.761 | 0.1324 | 0.1908 | 0.487 | 0.39106 | 0.272 | 0.150
0.012628 53 07 743 06 503 46 198 805
1
Educational Status 0.122856 0.539 | 0.819 | 14.782 560.06 | 0.978 | 4.75686 | 3.985 | 0.232
2 26 783 109 16 943 43 736 685
Marital Status - 0.566 | 0.897 | 19.315 36909 | 0.995 | 2.07625 | 3.854 | 0.590
0.073054 66 421 376 51 825 87 568 129
1
Caste 0.260587 0.376 | 0.489 | 55.741 1386.9 | 0.967 - 2033. | 0.999
7 946 369 233 14 941 0.85336 234 665
2
Religion - 0.504 | 0.584 - 1825.3 | 0.980 | 18.7577 | 2033. | 0.992
0.275489 096 72 44.732 8 449 47 235 639
9 258
Wealth Quantile - 0.360 | 0.000 - 780.68 | 0.972 | 1.41866 | 1.237 | 0.251
1.282591 268 371 27.001 38 409 57 005 441
2%* 732
Working Status 0.258745 0.692 | 0.708 | 84.183 | 2155.6 | 0.968 - 3346. | 0.996
1 28 584 606 44 848 15.2592 997 362
9
Different kind of Daily 2.392134 | 1.028 | 0.020 | 43.875 1650.6 | 0.978 - 1.508 | 0.317
Activities on River 3* 457 022 955 54 794 | 1.50748 | 544 652
1

pollutants in this river. A low concentration of nitrate in water bodies can
be due to absence agricultural fields, concentrated animal farming,

5. DISCUSSIONS

All the parameters show varied concentration and differ from place to
place. Several biological and anthropogenic factors influence the pH of
water bodies (Hamid et al., 2019). Depending on the wastewater from the
industrial discharge the pH of water varies greatly. The lead battery
manufacturing industries, liquid effluents containing sulfuric and nitric
acid, alcohol distillery contributes to the acid concentration in the water
bodies. On the other hand, the waste water from the agricultural fields,
different factories like plastic cup manufacturing industries, soap and
detergent industries release a high number of alkaline effluents. In the
context of biological factors, the photosynthesis process releases oxygen
which increases pH; respiration process consumes oxygen and lowers pH
(Cronin et al,, 2007). As there are no significant industries but agricultural
fields alongside the River Karala, the pH of this river water is (7.4), which
is under the ideal range of 6.5 to 8.5. This phenomenon could be traced to
the total amount of coliform present in River Karala. Moreover, consuming
oxygen lowers pH so the high number of coliforms in Karala River can be
the cause of low alkaline nature of the water. In any aquatic ecosystem the
level of dissolved oxygen plays a crucial role and has great importance for
survival of aquatic lives (O’Boyle et al. 2009; Wetzel and Likens 2000;
Allan and Castillo 2007). DO concentration is inversely related to
temperature and salinity. It directly related to the high amount of rainfall
(Hynes, 1960; United States Environmental Protection Agency). Karala
River is situated in tropical climatic zone which receives an ample amount
of rainfall during monsoon; also, the salinity is lower in level which
increases the DO of the river. Higher BOD indicates high number of organic
pollutants present in water body coming from domestic wastewater
(Saifulla et al. 2016). The mean concentrated value of BOD for Karala River
is higher than the standard value which implies highnumber of organic

noindustrial waste and leachates from solid waste landfills (Manassaram
et al. 2006; Boyer et al. 2002; Edwards et al., 2000; Goller et al.,, 2006). A
low concentration of nitrates could be identified in this river correlated
with presence of agricultural and industrial activities. A very high level of
total coliform concentration could be observed in the river water. Coliform
bacteria come from the same source of pathogenic organisms and water
pollution caused by coliform contamination is a serious issue due to the
potential contracting diseases from pathogens. The contamination of these
bacteria in the water is related to the human and animal excreta
(Department of Health, New York State, year). As the banks of River Karala
are used for open defection by the slum dwellers the water may get
infected by those bacteria. Conductivity is a measure of the concentration
of the charged ions viz. salts, calcium, potassium, chloride, sulphate,
nitrate etc.Geology of the catchment area, soil type, rock weathering, and
water temperature are the prominent natural controls of conductivity in
water (Cunningham et al. 2010; Olson, 2012). The concentration of
charged chemical ions can also be included through various anthropogenic
activities like downfall of sewages, road runoff, agriculture and urban
landuse pattern etc. (Berner and Berner, 1987; Wang and Yin, 1997; Gray,
2004). The high intensity of conductivity in Karala River is related with the
outfall of a number of untreated drains from Jalpaiguri Municipality and
urban runoff. Due to their day-to-day life interaction with the river the
slum area people are facing hygieneand skin diseases related health
problems. The probit regression also shows that educational status and
daily river activities significantly influence the menstrual hygiene. For skin
infections, higher education and wealth reduce risk, while river activities
increase it. Dysentery is negatively linked to wealth but positively linked
to river exposure. No significant predictors were found for abdominal

Cite The Article: Sumit Biswas, Dipankar Das, Arpan Lama, Niranjan Barman and Darshan Chandra Barman (2025). Water Quality De gradation And Its Impact On

Health Of The Riparian Slum Dwellers Of River Karala In Jalpaiguri Municipality: Research Insights. Mal aysian Applied Geography (MAGG), 3(1): 57-64.




Malaysian Applied Geography (MAGG) 3(1) (2025) 57-64

pain, typhoid and respiratory diseases.

6. CONCLUSION

Water quality degradation of River Karala is a major concerning issue.
Numerous reasons are behind the pollution of River Karala in Jalpaiguri
Municipality which were discussed in above sections. Rapid urbanization,
lack of space to dispose wastes, drain water falling in to the river without
treatment, activities of slum people turned the river into a drain. It
negatively impacts upon the environment and also the people dependent
on it. Hence authorities and people should jointly take upon action plans
for reviving the river and spread awareness among the people by which
the harmful effects of the river could be abolished. These would help to
ensure good health of the Karala River essential for water security, food
security and ecological sustainability of the river. Moreover, steps like
development of waste water treatment infrastructures and community-
based awareness among the local people could help in sustaining the river
water quality.
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