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Abstract

Water is the lifeblood of lakes, sustaining diverse ecosystems
and serving as a vital resource for countless organisms, including
humans. The importance of water in lakes extends far beyond its role as
a mere liquid; it regulates temperature, supports aquatic life, and facilitates
essential processes like nutrient cycling. The study presents a thorough
investigation into the physical, chemical, and biological parameters of
five lakes in Karnataka, India: Madiwala Lake, Matada Kere and Mallapura
Lake, shedding light on their overall health and pollution status. Notable
findings include deviations from Indian Standards Institute [IS]
benchmarks, suggesting potential environmental challenges. Elevated
temperatures, objectionable odors, and disagreeable tastes hint at
pollution sources impacting water quality. Chemical analyses reveal
varying pH levels, electrical conductivity, and dissolved oxygen
concentrations, reflecting the dynamic nature of these ecosystems.
Biological assessments, particularly fecal coliform counts, unveil
fluctuating contamination levels, necessitating continual monitoring and
management efforts. The research underscores the urgency of
implementing remedial measures to enhance water quality and preserve
the ecological balance of these lakes. Sustained vigilance and proactive
interventions are imperative to mitigate pollution risks and ensure the
long-term sustainability of freshwater reservoirs in the region.
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Water is indispensable to life, serving
as the cornerstone for various biological,
ecological, and societal functions.  Its
significance spans from being a critical
component in the structure of animal and plant
tissues, providing texture, chemical, thermal,
and microbiological stability to food, to
influencing health and lifespan Due to the fact
of its quality38.The distribution of water on
Earth is both vast and varied, encompassing
several reservoirs from the surface to the deep
interior. Approximately 97% of Earth’s water
is found in the oceans, with the remaining 3%
distributed among glaciers, ice caps, ground-
water, and other freshwater sources. Notably,
only about 1% of this water is accessible for
human and biospheric needs, stored in rivers,
lakes, and subsurface reservoirs50.  The
distribution of water on Earth is predominantly
in the oceans, which account for about 97%
of all water, leaving a mere 3% as freshwater.
Of this freshwater, a significant portion,
approximately 79%, is stored in polar ice caps
and mountain glaciers, while 20% resides in
aquifers or soil moisture, and only about 1% is
accessible as surface water, primarily in lakes
and rivers50. Freshwater lakes, wetlands, soil
moisture, rivers, the atmosphere, and water within
plants and animals contribute to the remaining
freshwater resources, with groundwater,
freshwater lakes, and rivers being the primary
sources for human activities7,31. Despite the
vastness of the oceans, their high salinity
renders them non-potable, emphasizing the
importance of freshwater sources for consumption
and agriculture15. Lakes play a crucial role in
various ecological, economic, and social
dimensions globally. They are the largest

repository of liquid surface freshwater, serving
as vital sources for drinking water, agricultural
irrigation, and supporting biodiversity65.

Lakes in Karnataka play a crucial role
in the state’s ecological, economic, and social
fabr ic, serving as vital water sources,
supporting biodiversity, and enhancing human
well-being. The importance of non-polluted
water in the lakes of Karnataka is multifaceted,
impacting ecological balance, public health, and
economic activities. The need for surveying
lakes for contamination in Karnataka is
underscored by various studies highlighting the
adverse impacts of urbanization, industrialization,
and anthropogenic activities on lake ecosystems.
Such surveys should measure a range of
physiochemical parameters, heavy metal
concentrations, and microbial contamination to
provide a comprehensive understanding of
water quality. This will enable the imple-
mentation of targeted remediation strategies
and the development of effective conservation
and management plans to ensure the health of
these vital freshwater ecosystems3,54,69.

Understanding the quality of lake
water requires the analysis of various physical,
chemical, and biological parameters. These
parameters provide valuable insights into the
health, composition, and ecological condition
of lakes. Key water quality parameters commonly
analyzed in lake water include: Physical
Parameters such as temperature, turbidity,
color, and odor provide information about the
visual appearance and sensory characteristics
of water48 / They can indicate the presence
of suspended solids, algae, or pollutants.
Chemical Parameters encompass a wide range
of factors, including pH, dissolved oxygen,
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electrical conductivity, nutrients [nitrogen and
phosphorus], heavy metals, organic pollutants,
and various ions [e.g., chloride, sulfate]. These
parameters help assess water chemistry,
nutrient levels, acidity or alkalinity, and
contamination levels22. Biological Parameters
include indicators of microbial contamination
[e.g., fecal coliforms, Escherichia coli], algae
biomass, macro-invertebrate diversity, and
overall ecosystem health. These indicators
reflect the presence of pathogens, nutrient
enrichment, and ecological disturbances34,40,49.
Recognizing the critical importance of lake
water quality and the pressing issue of pollution,
the main aim of the study was to comprehensively
assess the pollution status of lakes in the
Chitradurga, and Bangalore regions of Karnataka.
This involved identifying lakes where there is
limited information available regarding pollution
levels or scientific studies, thus addressing gaps
in environmental monitoring and management

efforts. The survey encompassed a range of
scientific methodologies and interdisciplinary
approaches to assess water quality, pollution
sources, and ecological health.

Study area :

A comprehensive field survey was
recently conducted to investigate the key
parameters of lakes in  2 prominent locations:
Bangalore and Chitradurga.

In Bangalore, the survey focused on
Madiwala lake, which is situated in the BTM
Layout at 12. 5428o North, 77.370o East in
Bangalore city is one of the biggest lakes in
Bangalore, India spread over an area of 114.3
hectare. The water in the lake was fit for
drinking till the early 1990s. Since then it has
become unfit for drinking due to industrial
waste and sewage entering the water body
[Figure 1].
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The survey in Chitradurga included an
evaluation of the Matada Kere, located at
coordinates 14.23414o and 76.379761oin
Garehatty Gram, Adarsha Nagar, Chitradurga,
Karnataka. Additionally, the survey also
focused on the Mallapura Lake, situated in
Medahalli, Chitradurga, Karnataka, which
spans approximately 4.37 kilometers. The
Mallapura Lake is a natural water body
situated at Latitude 14.253697oand Longitude
76.3947o [Figure 2 and 3].

Water sampling and laboratory analysis :

Samples of water from all the three
lakes were methodically collected in 5 liter
polythene bottles from the field sites and
ferried to the laboratory for detailed analysis.
These samples were meticulously handled to
ensure the preservation of their integrity and
to prevent any contamination during transit.
Water temperature and pH were measured at
the sampling site itself. To determine different
physical and chemical properties of water standard
methods were followed outlined in the
Standard Methods for the Examination of
Water and Wastewater8. Heavy metals are
analyzed by using Atomic Absorption
Spectrophotometer. Data was recorded to the
nearest appropriate unit and quality control
measures were implemented to ensure
accuracy and reliability.

Madiwala lake water :

Madiwala Lake water samples revealed
various parameters indicating the condition of
the lake water. The analysis encompasses a
wide range of physical, chemical, and biological
parameters, providing insights into the overall
health and pollution status of the lake. The

results indicate that Madiwala Lake water
exhibits certain deviations from the standards
set by the Indian Standards Institute for
specific parameters. While the color parameter
falls within acceptable limits, the temperature
is slightly elevated at 26°C. The presence of
objectionable odour and disagreeable taste
suggests potential contamination sources in the
vicinity of the lake.pH levels are slightly alkaline
at 7.54, falling within the permissible range of
6.5-8.5. Electrical conductivity is measured at
770 µs/cm,indicating moderate mineral content
in the water. Turbidity levels are recorded at
30 NTU, suggesting some suspended particles
present in the water column. Total Suspended
Solids [TSS] and Total Dissolved Solids [TDS]
are measured at 124 mg/L and 540 mg/L,
respectively. Elevated TDS levels may indicate
the presence of dissolved salts or pollutants in
the water. Total Alkalinity as CaCO3 is found
to be 220.8 mg/L, while Calcium, Total
Hardness, and Magnesium concentrations are
within acceptable ranges.The presence of Oil
& Grease at 4 mg/L indicates potential
anthropogenic inputs into the lake. Sulphate,
Chloride, and Nitrate concentrations are below
permissible limits, while Fluoride levels are
marginally above the standard threshold.
Dissolved Oxygen levels are lower than the
minimum requirement at 3.2 mg/L, indicating
potential oxygen depletion in the water.COD
and BOD values are recorded at 309.5 mg/L
and 92 mg/L, respectively, suggesting organic
pollution and oxygen-consuming substances
present in the water. Heavy metal concentrations,
including Manganese, Arsenic, Cadmium,
Hexavalent Chromium, Lead, and Copper, are
below permissible limits. An assessment of the
fecal coliform parameter, is a crucial indicator
of water quality and potential contamination
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by fecal matter. The results indicate that the
fecal coliform count in the Madiwala Lake
water sample is 5 MPN per 100 milliliters. This
count falls within the range of 50 MPN /100ml,
indicating relatively low levels of fecal
contamination in the water. While the presence
of fecal coliforms suggests some degree of
pollution, the low count suggests that the water
quality may be relatively good or only mildly
contaminated. This suggests that the water
sample meets the microbiological quality
criteria for surface water, indicating minimal
risk of fecal contamination and associated
waterborne diseases. However, while the fecal
coliform count is within acceptable limits, it’s
essential to continue monitoring water quality
parameters regularly to maintain consistent
adherence to standards. and to address any
potential sources of contamination that may
arise over time [Table-1].

Matada Kere water :

Matada Kere Lake in Chitradurga,
encompasses a comprehensive assessment of
various physical, chemical, and biological
parameters. The findings offer valuable
perspectives on the overall status of the lake
water and potential environmental concerns.
Starting with physical parameters, the color
of the water is measured at 196, which exceeds
the standard of 300 as per IS – 2296 “C”. The
temperature is recorded at 26°C, and while
within acceptable range, it’s noteworthy. Odor
is objectionable, and the taste is disagreeable,
indicating potential pollution sources impacting
sensory aspects of the water. Chemical
parameters reveal pH levels of 8.42, slightly on
the alkaline side but still within the permissible
range of 6.5-8.5. Electrical conductivity is
relatively high at 1310 µs/cm, indicating a

significant presence of dissolved ions. Turbidity
is measured at 190 NTU, suggesting considerable
suspended particles in the water column. TSS
and TDS are recorded at 162 mg/L and 940
mg/L, respectively. Total Alkalinity, Calcium,
Total Hardness, and Magnesium concentrations
are also within measurable ranges. Biologically,
the fecal coliform count is 7 MPN/50ml, which
is well below the permissible limit of 50 MPN/
100 ml. This indicates that the water is
relatively free from fecal contamination and
associated health risks. While some parameters
such as pH and fecal coliform count are within
acceptable limits, others like color, turbidity, and
taste raise concerns regarding potential
pollution sources and environmental degradation.
The existence of objectionable odor also
indicates possible organic contamination.
Overall, the data highlights the need for
continued monitoring and management efforts
to address water quality issues in Matada Kere
Lake. Remedial actions such as pollution
source control, habitat restoration, and community
engagement are essential to safeguard the
ecological integrity and usability of the lake
water for varied purposes [Table-1].

Mallapura Lake water :

Mallapura Lake water samples in
Chitradurga, provides significant insights into
the condition of the lake. The assessment
covers various physical, chemical, and
biological parameters, shedding light on
potential environmental concerns and pollution
levels. In terms of physical characteristics, the
color of the water is measured at 124, which
is within the acceptable range according to IS
– 2296 “C”. The temperature is recorded at
26°C, which is typical for surface water
bodies. However, the odor is objectionable, and
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the taste is disagreeable, indicating potential
contamination sources impacting sensory
aspects of the water. Chemically, the pH level
is slightly alkaline at 8.08, falling within the
permissible range of 6.5-8.5. Electrical
conductivity is relatively high at 1740 µs/cm,
suggesting a significant presence of dissolved
ions. Turbidity is relatively low at 4.7 NTU,
indicating clarity in the water. TSS and TDS
were recorded at 138 mg/L and 1064 mg/L,
respectively. Total Alkalinity, Calcium, Total
Hardness, and Magnesium concentrations are
within measurable ranges. Biologically, the
fecal coliform count is 13 MPN/100ml, which
is well below the permissible limit of 500 MPN/
100ml. This count exceeds the permissible limit
of 50 MPN per 100 milliliters, suggesting a
higher level of fecal contamination in the water.
While the water quality parameters suggest
overall acceptable levels, the objectionable
odor and disagreeable taste raise concerns
regarding potential pollution sources and
environmental degradation. The elevated fecal
coliform count indicates a potential risk to
human health and indicates poor water quality.
Continued monitoring and management efforts
are necessary to address water quality issues
in Mallapura Lake, ensuring its sustainability
and usability for various purposes, including
drinking water supply and recreational activities
[Table-1].

The physical attributes of lake water,
including color and temperature, exhibit notable
variations across diverse studies and
geographical settings, reflecting the complex
interplay of environmental factors and human
influences on these aquatic ecosystems68.
Temperature, a pivotal parameter susceptible
to external modifications,  such as the
implementation of floating photovoltaics

[FPV], can alter irradiance and wind speed
above the water surface, consequently affecting
thermal stratification within the lake and
potentially mitigating the impacts of climate
change26. Comparing the color and temperature
of Madiwala Lake, Matada Kere and
Mallapura Lake, distinct variations are evident,
offering insights into the unique characteristics
of each water body. Madiwala lake and
Matada Kere exhibit similar temperatures,
both recorded at 26°C, suggesting comparable
thermal conditions. However, Matada Kere
stands out with a relatively higher color
intensity, measured at 196, indicating potential
disparities in suspended solids or dissolved
substances compared to Madiwala Lake.
Conversely, Our findings align with observations
of water color in Bengaluru lakes, which
generally adhere to prescribed limits, signifying
minimal pollution, despite seasonal fluctuations
affecting other physico-chemical parameters14.
Similarly, studies on Puliyanthangal Lake note
variations in water appearance from turbid to
clear, influenced by the influx of tannery
effluents and domestic waste26. In Maharashtra’s
Malijunga Lake, water temperature displays
seasonal variability, indicating the influence of
climatic changes on lake water temperature36.
Although not explicitly addressing water color,
research on Lake Bunyonyi reveals significant
temporal temperature variations across study
months, which remain within WHO standards
for drinking water28. Investigations on Medchal
Lake in Telangana indicate most physicoche-
mical parameters, likely including color and
temperature, within permissible limits, suggestive
of improved lake water quality53. Conversely,
the assessment of Lower Lake in Bhopal
highlights severe contamination affecting
water color and rendering it unsuitable for
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drinking, lacking specific temperature data51.
Meanwhile, Thimmapur Freshwater Lake
exhibits seasonal shifts in physicochemical
parameters, including temperature, remaining
within acceptable limits for various purposes12.

The sensory attributes of lake water,
notably odor and taste, are subject to diverse
influences such as specific chemical compounds,
seasonal shifts, and environmental contexts.
Research indicates that the decomposition of
aquatic vegetation can produce odor and taste
[T&O] compounds like dimethyl sulfide,
dimethyl disulfide, and dimethyl trisulfide,
especially in regions with abundant plant biomass
and aquaculture activities19. Comparative
analysis of Madiwala Lake, Matada Kere and
Mallapura Lake unveils notable distinctions and
parallels in taste and odor profiles, offering
insights into the sensory dimensions of each
water body. Madiwala Lake, Matada Kere,
and Mallapura Lake exhibit objectionable odor
and disagreeable taste, suggesting potential
contamination sources affecting water quality.
Our findings resonate with studies on Lake
GoverdhanSagar and Puliyanthangal Lake,
which report similar issues with odor and color,
indicating potential water quality challenges30,

36,42. Likewise, research on Thippayya Lake
underscores variations in water quality
parameters, including odor, which could
influence the aesthetic and sensory properties
of the water64. Investigations on water from
various sites at Sharda University, Greater
Noida, stress the significance of physical and
chemical parameters, including odor and taste,
in assessing water safety for human use44. A
study on Chaohu Lake’s littoral zones during
algal blooms highlights the influence of algal
biomass and degradation on odorous compound

concentrations, potentially affecting water
taste and odor35. Consistent with this, broader
discussions on the aesthetic aspects of drinking
water underscore challenges posed by taste
and odor episodes for water supply acceptability5.
Additionally, analyses of Varsity Lake in
Malaysia reveal seasonal fluctuations in
physico-chemical parameters that may impact
water taste and odor, particularly variables like
Dissolved Oxygen [DO] and pH, known to
affect sensory properties6. Studies on Nigerian
lakes draw correlations between physicochemical
parameters and aquatic life, indirectly suggesting
potential effects on water taste and odor
through ecosystem impacts41.

The chemical parameters of lake
water, including pH, EC, TDS, and Turbidity,
have been extensively investigated across
various lakes, reflecting their diverse environ-
mental conditions and anthropogenic influences68.
When comparing the pH, electrical conductivity,
TDS, and turbidity of Madiwala Lake, Matada
Kere and Mallapura Lake with findings from
other studies, Several noteworthy comparisons
emerge. Our results show that Madiwala Lake
exhibits a pH of 7.54, similar to findings from
Pulicat Lake, which recorded a pH of 8.17,
indicating slightly alkaline conditions63. Matada
Kere’s pH of 8.42 aligns with the alkaline
nature observed in Lake GoverdhanSagar, with
a mean pH value of 8.7 29. Additionally,
Mallapura Lake’s pH of 8.08 falls within the
acceptable range, similar to the situation in
Mominpet Lake, where most physicochemical
parameters, including pH, were within WHO
limits64. Electrical conductivity in Madiwala
Lake [770 µs/cm] suggests varying mineral
content, resembling observations in Medchal
Lake, where water was deemed suitable for



drinking based on permissible EC levels47.
High TDS levels in Matada Kere [940 mg/L]
and Mallapura Lake [1064 mg/L] are comparable
to findings from Puliyanthangal Lake, indicating
significant variability possibly due to pollution
sources like tannery effluents and domestic
waste 36. Turbidity levels in lakes, particularly
Madiwala Lake [30 NTU] and Mallapura
Lake [4.7 NTU], differ from those in Thoniravu
and Goonankuppam, where turbidity suggested
possible contamination10. Moreover, our study
underscores the importance of continued
monitoring and management efforts to ensure
the sustainability of freshwater resources, echoing
the sentiments expressed in various studies
emphasizing the significance of assessing
physicochemical parameters for water quality
and health implications67,52.

The chemical parameters of lake
water, specifically sulfate, chloride, nitrate, and
fluoride, vary across different studies, reflecting
the diverse ecological statuses and anthropogenic
impacts on these water bodies. These variations
highlight the complex interplay between natural
processes and human activities in shaping the
chemical composition of lake waters. Comparing
sulfate, chloride, nitrate, and fluoride levels
across Madiwala Lake, Matada Kere and
Mallapura Lake reveals significant variations
in these chemical parameters, indicating diverse
pollution sources and ecological conditions.
Madiwala Lake shows relatively lower levels
of sulfate, chloride, and nitrate, suggesting minimal
contamination. In contrast, Matada Kere and
Mallapura Lake display varying concentrations,
with some exceeding recommended standards,
indicating potential pollution sources. Fluoride
levels vary across the lakes, with Madiwala
Lake and Matada Kere exhibiting marginal

exceedance of standard thresholds. Mallapura
Lake displays slightly elevated fluoride levels,
These variations highlight the diverse chemical
compositions and pollution sources affecting
the lakes, emphasizing the need for targeted
management strategies to mitigate contamination
risks and safeguard water quality.

In comparison with other studies, our
findings align with the assessment of Manchippa
Lake, where sulfate, chloride, and nitrate levels
were within permissible limits, indicating water
quality suitable for human consumption66.
However, in Lake Goverdhan Sagar, while
chloride content was below permissible limits,
elevated fluoride levels suggest unsuitability for
potable and domestic uses due to high pollution
status42. Similar concerns were observed in
Keana Salt Lake, Nigeria, where although sulfate
and chloride levels met WHO standards,
elevated total dissolved solids [TDS] and electrical
conductivity raise potential water quality issues18.
Lake Batllava maintained most parameters
within acceptable limits, except during
precipitation seasons, implying occasional
contamination events62. Haleji Lake displayed
notable variation in sulfate and nitrate levels
over time, indicating fluctuations in chemical
parameters27. Conversely, Upper Manair
Dam’s water quality standards imply safe
levels of sulfate, chloride, and fluoride, aligning
with our findings9. The acceptable chloride and
fluoride levels in Lake Badovci contribute to
its moderate ecological status18, contrasting
with potential pollution impacts observed in
Puliyanthangal Lake36. While specific data on
sulfate, chloride, nitrate, and fluoride were not
provided for Lake Pomacochas33, our study’s
focus on these parameters adds depth to
understanding water quality issues in different
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ecosystems. Lake Goverdhan Sagar’s chloride
and fluoride levels were below permissible
limits, consistent with our findings, though
sulfate and nitrate concentrations were not
specified42.

When comparing DO levels across
Madiwala Lake, Matada Kere and Mallapura
Lake significant variations in water quality
indicators are evident. Madiwala Lake exhibits
low DO levels at 3.2 mg/L, indicating potential
oxygen depletion and compromised water
quality. In contrast, various studies have shown
a range of DO levels supporting aquatic life,
such as 5.4 mg/l 52 and 5.65 ± 0.13 to 8.99 ±
0.19 mg/l 11. Urban and rural lakes in Bangalore,
including the cleanest one with a DO of 3.6
mg/L 42[Patida, 2022], exhibited lower DO
levels, suggesting some degree of pollution.
Similarly, DO levels in Lake GoverdhanSagar
ranged from 5.4 ppm 52  to 7.69 mg/L in Lake
Hayq24. These variations highlight differing
levels of aeration and biological activity within
these aquatic environments.

When comparing COD across Madiwala
Lake, Matada Kere and Mallapura Lake,
significant variations in water quality indicators
are observed. Madiwala Lake exhibits a
relatively high COD value of 309.5 mg/L,
suggesting a notable organic pollution burden
and the presence of oxygen-consuming
substances. Lake GoverdhanSagar, on the
other hand, showed a COD value of 45.88 ppm
24,64, reflecting a comparable organic pollution
load. Similarly, in the study of Lake Beratan,
COD levels exceeded quality standards,
although specific figures were not provided42.
These variations highlight fluctuations in water
quality influenced by human activities. For

example, during a lockdown period, a lake
demonstrated COD levels within acceptable
limits due to reduced human activities43.
Conversely, tourist areas showed COD values
surpassing quality standards, indicating pollution
from domestic and agricultural activities21.

BOD levels varied significantly among
Madiwala Lake, Matada Kere and Mallapura
Lake, indicating differences in organic pollution
levels across these water bodies. Our findings
are correlated with many studies who also
reported varied levels of BOD, for instance,
Lake GoverdhanSagar displayed a BOD of
3.96 ppm33, slightly increasing to 4.02 ppm in
a subsequent study39, suggesting a moderate
level of organic pollution. Conversely, Lake
Beratan’s BOD parameters met quality
standards, indicating lower organic pollution
levels43. In contrast, Lake Hayq exhibited a
higher BOD of 6.40 mg/L 4, signifying a
relatively more substantial organic load. These
findings underscore the significance of
monitoring and managing water quality to
mitigate pollution and support aquatic ecosystems.
Additionally, the complex interplay of chemical
factors, such as BOD, COD, and others like
electrical conductivity and alkalinity, underscores
the need for comprehensive assessment
approaches. Although the Malijunga Lake
study primarily focused on physicochemical
parameters, it indirectly suggested that factors
like BOD and COD could influence water
taste and odor by affecting overall quality28.
Moreover, BOD levels within quality standards
in Lake Beratan implied a moderate level of
organic pollution13, while a study on Lake
GoverdhanSagar reported a higher BOD of
4.02 ppm, indicating a higher pollution status
alongside elevated COD levels61. These collective
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Table-1. Water Quality Analysis of three water bodies of  Bangalore and
Chitradurga districts

Parameters Madiwala Matadakere Mallapura Standards
lake lake

Color 112 196 124 300
Temperature 26 26 26 -
Odour Objectionable Objectionable Objectionable Unobjectionable
Taste Disagreeable Disagreeable Disagreeable -
pH 7.54 8.42 8.08 6.5-8.5
Electrical Conductivity 770 1310 1740 -
Turbidity 30 190 44.7 -
Total Suspended Solids 124 162 138 -
Total Dissolved Solids 540 940 1064 1500
Total Alkalinity as CaCO3 220.8 441.7 727.9 -
Calcium as Ca 44 31 83.2 -
Total Hardness as CaCO3 167.2 285.6 440.6 -
Magnesium as Mg 13.8 50.5 56.6 -
Oil & Grease 4 6 6 0.1
Sulphate as SO4 62 96.1 98.7 400
Chloride as Cl 131.1 245.1 247 600
Nitrate as NO3 5.2 6.3 6.0 50
Fluoride as F 1.50 0.86 2.30 1.5
Dissolved Oxygen 3.2 3.0 2.8 Min 4
Chemical Oxygen 309.5 634.8 1745.9 -
Demand
Bio-Chemical Oxygen 92 190 523 3
Demand
Manganese as Mn 0.09 0.10 0.11 -
Mercury as Hg Nil Nil Nil -
Arsenic as As <0.01 <0.01 <0.01 0.2
Cadmium as Cd <0.001 <0.001 <0.001 0.01
Hexavalent Chromium BDL BDL BDL 0.05
as Cr6+
Lead as Pb <0.002 <0.002 <0.004 0.1
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Nickel as Ni BDL BDL BDL -
Copper as Cu 0.1 0.2 0.22 1.5
Zinc as Zn 0.4 0.5 0.54 15
Free Ammonia BDL BDL BDL -
Iron as Fe 0.26 0.28 0.28 0.3
Phosphates 0.1 0.1 0.1 -
Residual Chlorine BDL BDL BDL -
Fecal coliform 5 7 13 50

findings underscore the varying levels of BOD
in lake waters, influenced by natural conditions
and human activities, necessitating ongoing
monitoring and management to preserve water
quality.

When comparing fecal coliform levels
in these three water bodies, notable differences
in microbial contamination are evident.
Madiwala Lake exhibits a relatively low fecal
coliform count of 5 MPN/100ml, indicating
minimal fecal contamination and suggesting
acceptable microbiological quality for surface
water. Matada Kere and Mallapura Lake
display slightly higher fecal coliform counts at
7 MPN/100ml and 13 MPN/100ml, respectively,
indicating a moderate level of contamination
but still within acceptable limits for recreational
water use. These variations highlight the
diverse pollution sources affecting the lakes
and underscore the importance of continued
monitoring and management efforts to safeguard
water quality and protect public health.
Comparatively, fecal coliform contamination
in lake water across Karnataka, India, presents
a significant public health concern, as evidenced
by various studies. For instance, in Gidada-
konenahalli Lake, Bangalore, severe pollution
levels were identified, although specific fecal

coliform counts were not detailed, indicating
severe pollution55. Similarly, in the Bangalore
district, fecal coliforms, including E. coli, were
detected in 60% of water samples, indicating
widespread bacterial contamination46. The
River Cauvery, a major drinking water source,
showed high levels of fecal coliforms, posing
a threat to public health and antibiotic efficacy
due to multidrug-resistant isolates 58 . Studies
in South India’s reservoirs and lakes have also
shown pollution from fecal coliforms due to
inadequate civic facilities, leading to the inflow
of untreated wastewater16. Proximity of wells
to open sewerage systems in Bangalore
resulted in high levels of fecal coliform
contamination, exceeding permissible limits 57.
Ramasandra Lake’s water samples revealed
high microbial and fecal contamination,
indicating a serious public health threat32.
Research on FRNAPH genotyping in lake
water suggested its relevance in identifying
fecal contamination sources60. Monitoring of
Vembanad Lake revealed E. coli prevalence
throughout the year, adding urgency to
contamination control efforts1. Studies in
Vembanadu Lake showed sediments acting as
reservoirs for pathogenic bacteria, posing risks
during recreational activities2. Lastly, assessment
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of Mysore city’s drinking water supply
highlighted the presence of enteric bacteria,
emphasizing the need for improved water
hygiene practices45.

Heavy metals in lake water pose
significant ecological and health risks, with
variations in contamination levels and sources
across different regions and seasons. The
sources of these heavy metals are varied,
including agriculture, transportation, chemical
industry, steel-making, and natural sources70.
Research conducted across various regions in
India has revealed concerning levels of heavy
metal pollution in lake waters, posing significant
risks to aquatic ecosystems and human health.

The analysis of water quality parameters
across Madiwala Lake, Matada Kere and
Mallapura Lake reveals diverse conditions and
varying levels of pollution in these freshwater
ecosystems. While, some parameters meet
acceptable standards, such as pH and fecal
coliform counts, others indicate potential
environmental concerns, including elevated
levels of turbidity, total dissolved solids and
chemical oxygen demand. Additionally, the
presence of objectionable odors and disagreeable
tastes further underscores the impact of
pollution sources on sensory aspects of the
water. Understanding these differences is
crucial for targeted management strategies to
address water quality concerns effectively.
Continued monitoring and mitigation efforts are
essential to preserve the ecological balance
and ensure the long-term sustainability of these
freshwater ecosystems.
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