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ABSTRACT

India’s deep-rooted cultural and religious traditions include the widespread custom of idol immersion in
natural water bodies. Yet, this practice often leads to grave environmental challenges such as heavy metal
accumulation, deterioration of water quality, and disturbance of aquatic ecosystems. To counter these effects,
the present study aims to assess the efficiency of artificial idol immersion ponds as a sustainable alternative
to reduce the environmental damage caused by immersions in water bodies. Water samples from Girgaon
Chowpatty, Mumbai were collected during preimmersion, immersion, and postimmersion phases and
examined for several water quality parameters, including pH, total suspended solids (TSS), total dissolved
solids (TDS), total solids (TS), turbidity, hardness, dissolved oxygen (DO), and chemical oxygen demand
(COD).The values of these parameters showed a marked rise during the immersion period, followed by a
noticeable decline afterward.
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Introduction

The quality of water serves as a vital indicator of
environmental health, influencing aquatic ecosys-
tems, human welfare, and biodiversity. Regular
monitoring of physicochemical characteristics is cru-
cial to evaluate the effects of human-induced activi-
ties, particularly in metropolitan areas like Mumbai,
where rapid industrial growth and urban expansion
greatly affect water resources. Among these activi-
ties, the immersion of idols during festivals such as
Ganesh Chaturthi has a notable impact. Bajpai et al.
(2002) reported that idols of deities are often crafted
using non-biodegradable materials like plastic, ce-
ment, and plaster of Paris, and coated with paints
containing toxic dyes and hazardous chemicals.
When immersed in water, these substances contami-
nate and make it toxic. Several studies have indi-

cated that heavy metals continue to persist and re-
main predominant in water bodies even after the
idol immersion process (Sonal Manohar et al., 2007).
The biological diversity of meiofauna in freshwater
bodies decreases due to water pollution caused by
Ganesh idol immersion, as the pollutants used in
idol materials negatively affect meiofaunal diversity
(Hande et al., 2018). Gund et al., (2014), observed
gradual changes before and after Ganapati immer-
sion. There is increase in organic matter and chemi-
cals which effects on flora and fauna of water.

This ritual, involving the submersion of large
idols crafted from clay and coated with synthetic
paints and decorative substances, contributes to el-
evated levels of organic and inorganic pollutants,
thereby altering the physicochemical composition of
the water (Lokhande, 2019; Ujjania, et al., 2023).

Idol immersion, along with other pollution
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sources such as domestic wastewater and industrial
effluents, causes notable alterations in key water
quality parameters including pH, temperature, tur-
bidity, dissolved oxygen, biochemical oxygen de-
mand (BOD), chemical oxygen demand (COD), and
concentrations of heavy metals and nutrients
(Pallavi, 2013). These variations adversely affect
aquatic ecosystems, degrade water quality, and pose
risks to public health. When the idols are immersed,
the paints, chemicals, and other materials used in
their making dissolve into the water, causing notice-
able alterations in its quality (Dhote et al., 2001). The
water becomes highly turbid and its natural color is
significantly altered during the idol immersion pro-
cess (Shirbhate et al., 2011).

The aim of this study is to evaluate the physico-
chemical characteristics of water in a major water
body in Mumbai during the period of idol immer-
sion. By analyzing the changes in water quality be-
fore, during, and after the festival, the research seeks
to reveal the extent of the festival’s impact on
aquatic environments. The findings will offer signifi-
cant insights into the temporal trends of water qual-
ity, supporting the development of effective guide-
lines and management strategies to minimize the
ecological impact of these cultural traditions.

Materials and Methods

Water samples were collected in the morning from
the Ganesh idol immersion site at Girgaon
Chowpatty during the pre-immersion, immersion,
and post-immersion phases. Temperature measure-
ment and dissolved oxygen fixation were carried
out in situ. For further analyses, the samples were
taken in thoroughly rinsed and pre-cleaned plastic
containers and promptly transported to the labora-
tory. The assessment of various water quality pa-
rameters was conducted following the standard pro-
cedures recommended by the American Public
Health Association (APHA), 22nd edition.

Results and Discussion

The following dataset presents the seawater quality
and related parameters at Girgaon Chowpatty,
Mumbai, during the 2024 Ganesh Festival. Samples
were collected on specific festival days, particularly
during the idol immersion period. The analysis cov-
ered key water quality indicators such as turbidity,
pH, dissolved oxygen, and various substance con-

centrations, with major findings summarized below.
pH Levels: pH often shifts towards acidic or fluctu-
ates; some reports show acidic pH (around 7.5) after
immersion due to microbial activity releasing CO2.
In the present analysis, pH levels in samples values
varied from 7.7–8.0 before immersion, dropped to
about 7.3 during immersion, and rose again to 7.7
post-immersion. A noticeable decline in pH was re-
corded during the immersion period. This increase
in pH could be attributed to the dissolution of mate-
rials such as paints, plaster, and chemicals used in
idol-making. The higher pH levels can be detrimen-
tal to aquatic organisms that are adapted to a more
neutral pH range.
TSS: The concentration of Total Suspended Solids
nearly doubled during the immersion period and
subsequently declined in the post-immersion phase.
While the TSS declines after the immersion event,
residual suspended solids from idol materials keep
levels elevated above pre-immersion baseline values
for some time.
Turbidity: A noticeable increase in turbidity was
recorded, particularly near immersion site.  The in-
crease in turbidity was due to the release of particu-
late matter such as plaster, paint, and other debris
from the idols, as well as human-generated waste
during the immersion process. The rise inturbidity
can obstruct sunlight penetration into the water, af-
fecting the photosynthesis of aquatic plants and dis-
turbing the food chain. This turbidity spike indicates
water quality deterioration temporarily linked to the
immersion event. In our study, Turbidity ranged
from 3.9 NTU in pre-immersion, 4.5 NTU in immer-
sion, and 4.2 NTU respectively. Mulchandani and
Das (2025) reported similar observations, Post-im-
mersion samples showed a considerable rise in tur-
bidity while their conductivity decreased. A signifi-
cant increase and decrease were observed in the tur-
bidity and conductivity of post-immersion water
samples.

TDS:TDS includes various salts and organic sub-
stances dissolved in water, which contribute to wa-
ter hardness. When idols made of materials like
plaster of Paris (POP), clay, synthetic paints contain-
ing heavy metals, and other non-biodegradable sub-
stances are immersed, they release these compo-
nents into the water, increasing the TDS concentra-
tion.
Dissolved Oxygen (DO): Dissolved oxygen is vital
for the survival of aquatic organisms. Throughout
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the study period, its levels remained relatively
stable; however, the BOD and COD values were
found to be considerably high. According to
Rajkumar et al. (2003), parameters such as COD and
BOD are essential for identifying toxic elements and
the presence of biologically resistant organic sub-
stances in water.
Hardness: Hardness in seawater tends to increase
significantly during the immersion of Ganesh idols.
This increase occurs because materials in the idols,
such as calcium and magnesium compound (major
contributors to hardness), dissolve in the water. The
general trend observed in multiple studies is that
hardness values rise during the immersion period,
remain somewhat elevated post-immersion, and are
lowest pre-immersion. (Malik et al., 2012). In our
study also, an increase in water hardness was re-
corded, rising from 3780 mg/l during the pre-im-
mersion period to 4100 mg/l at the time of immer-
sion, and slightly decreasing to 4000 mg/l in the
post-immersion phase.
Chemical Oxygen Demand (COD): The Chemical
Oxygen Demand reflects the level of chemical con-
tamination, primarily arising from the paints and
other chemicals used in idol decoration. The C.O.D.
values reached their highest levels during the period
of idol immersion.Comparable observations were
reported by Vyas and Bajpai (2006) as well as Dhote
et al. (2001).
Nutrients (Nitrates and Phosphates): Elevated con-
centrations of nitrates and phosphates were ob-
served, likely from the decomposition of organic
matter and the chemical residues leached from the
idols and associated materials. These nutrients can
contribute to eutrophication, fostering excessive al-
gae growth, which depletes oxygen in the water and
can lead to hypoxic conditions, further deteriorating
water quality and biodiversity.

Policy Implications

The results from this study highlight the need for
better management strategies during festivals in-
volving idol immersion. Recommendations include:
 Promoting the use of eco-friendly materials for

idol making and reducing the use of toxic
paints and chemicals.

 Implementing controlled immersion sites with
proper waste management practices to reduce
the load of pollutants.

 Conducting regular monitoring of water qual-
ity during festivals and creating awareness
about the impacts of idol immersion on aquatic
ecosystems.

Further, sustainable urban planning and waste
management policies should be developed to miti-
gate the overall pollution load from such events.

Conclusion

This study has demonstrated the substantial and
measurable impact of idol immersion during festi-
vals on the water quality of Mumbai’s coastal eco-
systems. The physico-chemical parameters moni-
tored-such as pH, dissolved oxygen (DO), biochemi-
cal oxygen demand (BOD), chemical oxygen de-
mand (COD), turbidity, total suspended solids (TSS)
and nutrient concentrations including nitrates and
phosphates-showed significant deterioration post-
immersion, particularly in high-activity area like
Girgaon Chowpatty. These changes reflect the influx
of pollutants from non-biodegradable idol compo-
nents, heavy metals from synthetic paints, and addi-
tional organic waste deposited by festival attendees
and processions (Pallavi, 2013).

Also, during the immersion period, water quality
parameters such as pH, TDS, turbidity, conductiv-
ity, and hardness showed a marked increase, fol-

Table 1. Variation in different parameters in Pre-immersion, at immersion and Post-immersion water samples collected
from Girgaon Chowpatty (Average Values)

Parameters Pre-Immersion During Immersion Post-Immersion

pH 7.9 7.3 7.7
TSS 40 mg/L 79mg/L 64mg/L
Turbidity 3.9 NTU 4.5 NTU 4.2 NTU
TDS 42415mg/L 45702 mg/L 44100mg/L
Dissolved Oxygen 4.6 mg/L 3.4 mg/L 5.4 mg/L???
Hardness 3780 mg/L 4100 mg/L 4000 mg/L
COD 65 mg/L 78 mg/L 74mg/L
Hardness 3780 mg/L 4100 mg/L 4000 mg/L
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lowed by a decline in the post-immersion phase. The
post-immersion readings were lower than those re-
corded during immersion, particularly in marine
samples, where pollutants tend to disperse more ef-
fectively. Although partial recovery of some water
quality parameters was observed within 72 hours
post-immersion, the persistence of contaminants
such as nitrates and phosphates, and the slow re-
duction of BOD and turbidity, suggest that the envi-
ronmental effects of such events are both acute and
lingering in nature (Warsi et al., 2024).

These findings reinforce the urgent need for sus-
tainable cultural practices and better environmental
governance. Measures such as the promotion of eco-
friendly idols made from natural clay and organic
dyes, the establishment of artificial immersion
ponds, and the enforcement of stringent waste dis-
posal norms at immersion sites can significantly re-
duce the pollutant load entering water bodies
(Pallavi, 2013; Lokhande, 2019). Moreover, public
awareness campaigns, community-led cleanup ef-
forts, and the integration of traditional, customs
with scientific environmental stewardship can play
a crucial role in minimizing ecological damage.

In conclusion, while festivals like Ganesh
Chaturthi are an essential part of Mumbai’s cultural
and religious fabric, their environmental footprint—
particularly on aquatic ecosystems-cannot be over-
looked. Balancing cultural heritage with ecological
responsibility is not only possible but necessary. By
adopting evidence-based policies and environmen-
tally sensitive practices, Mumbai can continue to
celebrate its traditions while safeguarding its natu-
ral water resources for future generations (Warsi et
al., 2024; Ujjania et al., 2023).
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