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Abstract

Municipal waste is a collection of residential, industrial, institutional, commercial, construction, and
demolition waste collected by a municipality and disposed at a particular site. In poor urban areas, a large
proportion of leachate is discharged, eated directly into the closest water body. The Boragaon Garbage
Dump is located inside the eastern part of Deepor Beel Wildlife Sanctuary, the only Ramsar site in Assam,
Northeast India. The Boragaon Municipal Garbage dump directly releases its laadfilhte into the Deepor

Beel, which increases the concentration of texibstancem its water. In the present study, the water quality
parameters and heavy metal concentration (EC, TDS, turbidity, pHKNeaCI, F, BOD, DO,SO?, PQ?,

NOs., As, Be, Cd, Ca, Cr, Cu, Fe, Mn, Mg, Ni, Pb and Zn) of the water in the outlets of Boragaon Garbage
dump released into the Deepor Beel were assessed using standard methods-yeaa meréod. The results

found were quite surprising, with very high levels @ E ( 8 7 4@Nch2 0Ot ur bi dity (693N1
(458.6N1.86 mg/ L), TDS (917.4N2023281G2.L96 g /(L5)3,. ¢
mg/ L), As (129.42N0.22 Og/L), Ni (0.102N0.002mg/
physiochemical properties and heavy metals concentration in water may cause detrimental effects on the
ecological communitiesf the Deepor Beel and the nearby human population. This Ramsar site needs an
immediate solution such as the relocation of the dumping ground and better management of the existing waste
to rectify the problem of deteriorating water quality, otherwise theemwquality will be past the point of
recovery within a decade
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l zvl el ek
Komunal ni odpadki so odpadki iz gospodinjstev,
in komercialni odpadki , ki jih zbira oblina in
se velik del izpaedondveapdenbpegr édagbem najbligje
nahaja v vzhodnem delu naravnega rezervat a
severovzhodu I ndije. To odlagali gl e ko nbeepa Beelj h
kar poveluje koncentracijo strupenih snovi v
parametri kakovosti vode in koncentracije tegkih
motnost, pH, N§ K*, CI, F, biokemijska potreba po kisiku, raztopljeni kis8Q:*, PO , NO3-, As, Be,
Ccd, Ca, Cr , Cu, Fe, Mn , Mg , Ni , Pb i n Znyobdobjuv odi

enega leta. Ugotovljeni rezultati so bili precej presenetljivi, saj so bile ugotovljene zelo visoke vrednosti

el ektrilne
(458, 6N1, 86

prevodfsgstim

mg/ L) ,r dsnkiuhpns movriaz¢ @p7,j K2 h

ot 1460 N12069BHNdm NTU) , b i

(502, 28N2,96 mg/ L), Al (7,21N0,06 mg/L), As (129,
Og/ L). Te vel i kkemirjedkiorstp arfadamdtkradwoi n vi $lahkoe Kk on
gkodl jivo vplivajo na ekologke zdrugbe na obmolj
zagliteno v okviru Ramsarske konvenciije, potrebuj
ravnanj e z obst oojdeplrianvii osdl paabdgkaiinsjcexdbakv aksstily letin prénehalm d e
obstajati.

Kl jul ne Asessaende:i zcedne vode z odl ag-kemisky lparametria v n a n
toksilnost, mokrigle

1. Introduction compounds, heavy metals, and xenophobic organic

Wetlands, renowned as paradises for biological
diversity and among the most productive habitats on
Earth, face unprecedented challenges due to the
global surge in population (Ramsar Convention
Secretariat, 2013). India, boasting a total wetland
area of 18 million hectares, hosts approximately
757,000 wetlands, covering about 4.7% of its total
land area (National Wetland Atlas, 2011). However,
the majority of issues plaguing India's wetlands are
a direct consequence of the population explosion,
more specitally due to per capita waste production
(Abubakar et al., 2022).

In India, over 50 million tons of solid waste are
collected annually from urban areas, contributing to
the deterioration of wetlands as this waste is often
dumped near these crucial ecosyss (Shekdar,
2009). The improper disposal of waste near
wetlands leads to the release of odor, biogas, and
substantial amount of leachate containing heavy
metals (HMs) (Da Silva et al., 1996; Pekey et al.,
2004; Azhar et al.,, 2015). This leachate, mainl
consisting of dissolved organic matter, inorganic

substances, poses severe environmental risks,
adversely affecting the soil, groundwater, and

surface water in the area (Bouzayani et al., 2014;
Azhar et al. 2015; Dhamodharan et al., 2019).

The consequences of this environmental
degradation are manifold, leading to eutrophication,
higher water temperatures, loss of biodiversity, and
the depletion of ecosystem services (Wahl et al.,
1997; Dorioz et al., 1998Leblanc et al., 1997;
Holland et al., 1995; Davis and Froend, 1999;
Cheela et al., 2021; Mohan and Joseph, 2021; Bhat
et al., 2022). Moreover, the release of landfill
leachate, a liquid formed from water percolating
through decomposing waste, containdedtious
agents like bacteria such dsscherichia coli
Cryptosporidium sp.andSalmonella sp.as well as
other viruses posing risks for public health. These
pathogens can contaminate water, soil, and
groundwater, leading to the spread of diseases
(Smithet al. 2018) such as tuberculosis, pneumonia,
diarrhea, tetanus, whooping cough, kidney and heart
diseases, infertility, and cancer (Arnold et al., 1957;
ScarlettKranz et al., 1987; Wankhede and Wanjari,
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2021). Exposure to heavy metals through
bioaccumudtion in food and drinking water can
lead to adverse health effects, including anaemia,
weakness, and damage to the kidneys, reproductive
organs, and brain. Children are particularly
vulnerable to these effects compared to adults.
Additionally, cadmium (C¥ is a highly toxic
carcinogen that poses harm to various bodily
systems (Hutton 1987; Jarup and Akesson 2009;
Jaishankar et al. 2014, Ademola et al., 2020).

The Deepor Beel located in Kamrup district of
Assam is one of the largest freshwater wetlands in
the Brahmaputra Valley of Lower Assam, India
(Deka and Goswami, 1992). It is a prime
representative wetland type found within the
biogeographic province of Burma Summer Forest
(RIS, 2002). Connected with the river Brahmaputra
in the north by the Khanajanvtilet, this covers a
total area of 589 ha area with depth ranging from 1
m to 4 m with a 1&m buffer area (NWA, 2013). It
was declared a wildlife sanctuary in the year 1989,
a wetland of international importance under the
Ramsar Convention on wetlands 2002, and an
Important Bird Area (IBA) in 2003 (Saikia and
Saikia, 2011). It hosts 234 species of birds, 24
species of mammals, 58 species of aquatic
macrophytes, diatoms (65), zooplankton (171),
bryozoans (5), molluscs (15), aquatic insects (55),
prawns 8), crabs (2), fish (68), amphibians (11),
reptiles (33), and mammals (24) (Bhattacharjya et
al., 2021). This lake act as a major storm water
storage basin and watershed for Guwahati City
(MoEF, 2008). Guwahati, the capital city of Assam,
India, has a munipal waste dumping facility where
420 to 450 tons of solid waste are dumped each day
(Chakraborty et al., 2014). The part of Deepor Beel
near Boragaon was chosen as the dumping site o
municipal waste for the Guwahati City. Given that
it serves as the git6 s sol e water
become a matter of significant concern. However,
the ecosystem of Deepor Beel is currently under
severe pressure. Therefore, we aim to study the
water quality of the wetland with the following
objectives:

f

1. Assessment of watquality and trace metals in
Deepor Beel near Boragaon Garbage Dump,
Guwahati, Assam.

2. Comparative analysis of the parameters gathered
from secondary sources for the last two decades.

2. Materials and methods

2.1 Study area

The study was conducted in Deepor Beel, located in
the southwest corner of Guwahati, India (Singhal et
al , 2022) . Deepor Beel
28.8"E), a Ramsar Site and a perennial freshwater
lake covering approximately 4000 hectares, was
formed by a former Brahmaputra River channel
(Nikita et al., 2023). This wetland receives water
from the Brahmaputra River through a connected
canal known as Khana Jan, serving both as an inlet
and an outlet (Bhattacharjya et al., 2021). Deepor
Beel directly suports the livelihoods of around 800
households through fisheries, with an annual fishing
value of INR 11,64,69,375 (Dutta and Sharma,
2020). Annually, the city receives 152 to 324 cm of
rain, with heavy rains from July until miQctober.
Winter lasts fronmid-October to March, with lows
as low as 11 AC. Summer
with temperatures reachi
year, humidity levels range from 76 to 94%, with
July and August being the most humid months.
During the late winter month d¥ebruary and the
premonsoon season of Mar&pril, humidity is

low, ranging between #18% in the morning and
50-57% in the evening (Singhal et al., 2022). The
wetland is also a Wildlife Sanctuary, hosting 200
bird species, including 70 migratory birdis.2008,
the eastern side of Deepor
91A40'39.52"E), was selec
waste dumping site for the Guwahati City (Figure

1). This Municipal Waste dumping facility near
Boragaon in Deepor Beel receives 800 metric tons

of sdid waste each day (Singhal et al., 2022).
érﬂhéoao,genict sfressors have developed in recent
years due to ongoing operations such as
construction, dumping of mixed solid waste, and the
release of untreated sewage, such as from the
Pamohi River (Action planfor Deepor Beel
Priority-11l, 2019).
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Figure 1: Map showing study area (Boragagarbage dump) as well as sample collection sites.
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Table 1:Leachate sample collection sites at the Boragaon garbage dump, Deepor Beel, Assam

PreglednicalMestav zor | enj a i zcedne vode na odlagaliglu
Sample collection area Water Samplé€ollection Site Geographical location

S1 26A6'38.20"N, 91

S2 26A6'56.66"N, 91

S3 26A6'51.82"N, 91

S4 26A6' 49. 44" N, 91

Deepor Beel, Assam S5 26A6' 45. 28" N, 91

S6 26A6'36. 14" N, 91

S7 26A6' 42. 68" N, 91

S8 26A6' 49. 12" N, 91

S9 26A6'50.35"N, 91

2.2 Sample Collection (model: Systronic871). Sodium and potassium

At the BoragaonGarbage Dumping Site, diverse Were estimated in the lakatory under a flame
categories of municipal waste are deposited at Photometer (model: Systronid28) following
distinct locations within the facility. Consequently, Standard methods (APHA, 2017; Choudhury and
a total of nine sampling points (Figure 1 and Table Gupta, 2017). Fluoride samples were estimated
1) within the water body and were systematically under an ion meter (Model: Orionstar A214),
chosen through randoralection across the leachate  Piochemical oxygen demand (BOD) was estimated
points. This strategic sampling approach aimed to in Oxitop (Model: WTW, i IS 6), dissolved oxygen
comprehensively encompass all conceivable sites of (PO) was estimated immediately using the Winkler
potential toxic contamination stemming from the Method (APHA, 2017), and nitrate (MOwas
garbage deposit in Deepor Beel, as depicted in @ssessed using a Uisible spectrophotometer
Figure 2. The samples were edted in 2019 over ~ (Model: Genesys 10 S, Thermofisher).

two seasons, namely summer (July) and winter

(December). A total of 5 samples were collected 2 4 Heavy metals analysis

from each sampling sites at an interval of 6 days.
Samples were collected in middle of the month from
a depth of 0.3 m to ensure the regular [gamg
pattern. The study sites were sampled between
08:00 AM to 11:00 AM to minimize the influence
of the fluctuation in water quality throughout the
day (Choudhury and Gupta, 2017; Roy and
Majumdar, 2022). To remove suspended particles
samples were fililed through Whatman No. 42
filter paper and stored in 1 L glass (sterile) sample
containers (Borosil).

To estimate theheavy metals such as aluminum
(Al), arsenic (As), beryllium (Be), cadmium (Cd),
calcium (Ca), chromium (Cr), copper (Cu), iron
(Fe), manganese (Mn), magnesium (Mg), nickel
(Ni), lead (Pb), and zinc (Zn), water samples were
collected from the sampling sit@s 1-L sterilized
glass bottle (Borosil). Samples were then filtered
' and acidified with concentrated nitric acid (HNO3)
to a pH below 2.0 and
analysis (Mays and Edwards, 2001). All the heavy
metals were estimated using an atomisaaption
spectrophotometer (AAS) (Model: iCE3500,
2.3 Physiochemical experiments Thermofisher) following the standard method (EPA
Physiochemical ~ parameters like electrical Method 3050B; APHA, 1998) at the North Eastern

conductivity (EC), total dissolved solid (TDS), Regional Institute of Water and Land Management
turbidity and pH were estimated in situ, using a (NERIWALM), Tezpur, Assam.
multiparameter water quality analyzing device
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Figure 2:Landfill leachate outlets in Deepor Beel: A. Discharge of leachate through pipes from the Boragaon
garbage recycling unit; B. Direct run off from the Boragaon municipal garbage dump

Slika2:0dt ok i i zcedne Vv ode DeepooBadl: &.cOavajanie izeedna \wode@d caveh iz u
enote za recikliranje odpadkov Boragaon; B. Nepo
Boragaon.

3. Results and Discussion infow from the Boragaon Garbage dump into

Deepor Beel. Various parameters sushpél, EC,
turbidity, SO, PQ*, NOs, BOD, K', CI, FI,
TDS, Al, As, Fe, Ca, Cr, Pb, Be, Mn and Ni
exceeded the permissible limits as per the guidelines
set by BIS (2012), WHO (2017) and NERIWALM
'(2019).

The maximum water quality parameters (WQRJ a
heavy metals concentrations of landfill leachate
leaching into Deepor Beel were higher than the
WQP of wetlands with no signs of pollution (Soni
and Thomas, 2014; Mashagbah, 2015; Gaur et al.
2022; Maansi et al., 2022; Kushwah et al., 2023)
and also ouof the desirable limit for drinking water
according to BIS (2012), WHO (2017), and 3.1. Physicochemical properties
NERIWALM (2019), which indicates that the 511 pH

guality of water in the lake is detrimental for local
biodiversity as well as the nearby human
population. All the water analysidata of all the
recorded samples are shown in the Appendices (1 & 2Verage pH during the summer season was slightly

2) and heavy metal concentrations in Figure (3&4). N1 gher —~at ~11.09NO. 06 comy
These analyses are discussed under each of thes € @ S 0n ' s 1 OpH BatuésQverd figh dug h e
individual WQP and compared to BIS (2012), WHO to higher DO and hee increased respiration in

(2017), NERIWALM (2019) as well as withe winter, generating more GQRoy and Majumder,

earlier studies conducted on WQP of Deepor Beel 2022).The pH value of the analyzeamples from
and other wetlands (Table 2). the study area were higher than the standard level

recommended by BIS (2012), WHO (2017), and
In our current study, it is evident that all the water NgR|WALM (2019). The pH values reported in our
quality parameters deteriorated significantly during study are also higher than those found in Deepor
the winter season compared to the summer seasongeg| by Sharma and Sharma (2005; 2009), Sharma
This seasonal .vaertion can be attributed to the  (5017) Kapil and Bhattacharyya (2013), Islam et al.
direct flow of rainwater through uncovered garbage (2014), Sayed et al. (2015), the Pollution Control
during heavy summer rainfall, resulting in gg5.q (PCB), Guwahati (20157), Choudhury and
substantial leachate formation and its subsequent gy nia (2017), Deb et al. (2019), Roy and Majumder

The pH values of the water samples from Deepor
Beel range between 8.14NKN0.
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(2022), and the surface water of Dakor Pilgrimage temperature, hence during the summer the DO
Wetland ($ni and Thomas, 2014), King Abdullah  values remain low and in winter the values are
Canal (Mashagbah, 2015), Tawang reservoir (Gaur comparatively higherRoy and Majumder, 2022).
et al., 2022), Sukhna Lake (Maansi et al., 2022) and But our results show the opposite, which wae to

Gompti river (Kushwah et al., 2023). maximum pollutant in the watefhe organic load
in the form of sewage waste increased the value of
3.1.2. Electrical conductivity (EC) DO (Ahmed and Wanganeo, 2015; Bhat et al.,

2015). Our results were almost similar to the earlier

Th el EC val ues o f thd0 s adnpyinfiepof Bebl ¥ghatnia 3l shbrhd (Sobls;
OScimo 8740N?1 @it a @'@“ifma'“e 2009), Sharma (2Q11), Islam et al. (2014), Deb et al.
during the summer “)staa s 0Bg;9f HhitiwRrNBR Say&d™t al. (2015), the

the winter se a§).0The EC &ds9 0 pHg fon EontfolBoard, Guwahati (2046), and
found much higher than the standard value set by Choudhuryand Gupta (2017). It was also higher

WHO (2017) and earlier studies in Deepor Beel by ha the surface water Bakor Pilgrimage Wetland
Sharma and Sharma (2005; 2009), Sharma (2011)'(Soni and omas, 2014)Sukhna Lake (Maansi et

Sayed et al. (2015), Choudhury and Gupta (2017), 5 2022) and the Gompti river (Kushwah et al.,
Deb et al. (2019), Roy and Majumder (2022) and the 2023)

Pollution Control Board, Guwahati (2014F). It

was also higher than the values found in the surface

water of Dakor Pilgrimage Wetland (Soni and 3-1-5- Sulphatg(SOs)

Thomas, 2014), King Abdullah Canal (Mashagbah, The values foSQ2r ange from 0. 137 N(

2015), Tawang reservoir (Gaur et al., 2022), Sukhnat o 382. 78N1. 22 mg/ L, wi th
Lake (Maansiet al., 2022) and Gompti river hi gher (242.36N0.78 mg/ L)
(Kushwah et al., 2023). season than the winter sea

This was higher than the values recorded in Deepor
3.1.3. Turbidity Beel by Sharma and Sharma (2005; 20@harma

_ _ (2011), Sayed et al. (2015), and the Pollution
Turbidity values range chot@ Bdard EuwindiO208P) asMdilds tHe©
693.8N1.24 NTU, with a gghch @dlel df Bakol Pilgrihdge welidh® (Séhid ©
value during the summer ,&ea,5%NM20%af +avand (Shur & S, Dobdy)

than the winter seadf®on gfihf ke @Mddsteta Ldb3)Yhd Lake Baikal
values of turbidity recorded during the study were (Pasukhov et al., 2023), but lower than the King

very high comparedot earlier studies on Deepor  apqullah Canal (Mashagbah, 2015). It was also
Beel by Deb et al. (2019), Roy and Majumder pigher than the standard levels recommended by

(201617). They were also higher than the turbidity

levels found in the surface water of the Gompti river

(Kushwah et al., 2023) and ehstandard levels ~ 3-1-6- Phosphat¢PO,?)

recommended by BIS (2012) and WHO (2017). PO*values range between 0.
19.52N0.09mg/ L, with a sli

3.1.4. Dissolved oxygen (DO) summer (12.33N0.74 mg/L)
(11. 48 NOThik was gich higher than the

The DO levels fluctuat e, Q& te¥fdedin Bfdr Bb& Bfatmta afin d
9.62N0.06 mg/ L with a nhdngfE300522060), 8ndrfa (Spiahdudhly t N e
summer  (5.15 NO.O07 mg/hgcuptd B, thd Pdifition ¥bnftdi Bdard,

(3. 98NO . hastanugrd dalue of DOWas S gywahati (201617), Deb et al. (2019)Roy and

mg/L, the level required to sustain fish and other Majumder (2022) and also the standard level

aquatic life (Adenij 1986; Ayodeleand Ajani recommended by NERIWALM (2019put lower
1999; Adakole, 2000). The DO values depend on

7
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than the surface water of Tawang (Gaur et al.,
2022). Due to igher organic load, phosphate
content of lake was always found higher than the
admissible level (0.03 mg/L) (RandMajumder,
2022). According to Jacobson (1991), even a
slightly high concentration of phosphate supports
algal growth and indicate pollution

3.1.7. Nitrate (NO3)

mg/L) in the summer season than the winter season
(100.09N1.01 mg/L). This
values recorded in Deepor Beel by Sharma and
Sharma (2005), Sayed et al. (2015), Deb et al.
(2019) and the Pollution Control Board, Guwahati
(201617). It was also higher than the values found

in the surface water of Tawang (Gaur et al., 2022),
but lower than those recorded in the King Abdullah
Canal (Mashagbah 2015) and Lake Baikal
(Pastukhov et al., 2023). Additionally, it exceeded

w

NOs val ues range bet ween tedtandatdicdel Bcdnemded by WHS (2017).
72N0. 95 mg/ L, with a higher average during the
summer season (29.77K0. 32 mg{/ L) than in winter

( 27 . 48 N0 ThisQvasrigherlthan the values 3.1.10. Potassium (K)

recorded in Deepor Beel b$harma and Sharma TheK'val ues range bet ween 6.
(2005; 2009), Sharma (2011he Pollution Control 53.9N0.24 mg/ L, with the &
Board, Guwahati (20167), ChoudhuryandGupta summer (23.79N0.28 mg/ L)

(2017), Deb et al. (2019),Roy and Majumder
(2022), the standard level recommended by WHO
(2017), BIS (2012), NERIWALM (2019) and the
surface water oDakor Pilgrimage Wetland (Soni
andThomas, 2014),8wang (Gaur et al., 2022), and
Sukhna Lake (Maansi et al., 202Zhe high value

of nitrate in the study site was due to effluents from
livestock facilities, septic systems, domestic
sewage, fertilizers, and household waste (Muniyan
andAmbedkar 2011; BIS, 2012; VyasidBhawsar,
2013)

3.1.8. Biochemical oxygen demand (BOD)

BOD values range from
458.6N1.86 mg/ L, with
(273.83N1.05 mg/ L)

dur i t he

ng

t5hoe2 . 2\8dlra §é& wmg! L e
duri td et hseu msmenmmese sxx@s o3 2B aho6!
wi nt e rThis(was 6 .

0.22mg/L).It was higher than the values reported by
Sayed et al. (2015), Sharma and Sharma (2005),
Deb et al. (2019) anthe Pollution Control Board,
Guwahati (201617) for Deepor Beel. It also
exceeded the values recorded for the surface water
of Dakor Pilgrimage Wetland (Soni and Thomas,
2014), King Abdullah Canal (Mashagbah, 2015),
Tawang (Gaur et al., 2022), Gompti (Kugh et

al., 2023) and Lake Baikal (Pastukhov et al., 2023).
Additionally, it was above the standard level
recommended by WHO (2017).

3.1.11. Chloride (Cl)

CllvOa |9uNe0s. 1Ranmeg/ lbet ween 251
Wii tghh etrh e

Wl 4nf\t Oe. r9 1( 3rigl/. 15)3.Nrhis viad muchg / L)

much higher than the values recorded in Deepor higher than the values recorded in Deepor Beel by

Beel by Sharma and Sharrf2005; 2009), Sharma
(2011), the Pollution Control Board, Guwahati
(201617), Choudhury and Gupta (2017), Deb et al.

Sharma and Sharn{2005; 2009), Sharma (2011),
Islam et al. (2014), Sayed et al. (2015) and the
Pollution Control Board, Guwahati (201F). It

(2019) and Roy and Majumder (2022), the standard also exceeded the standard levels recommended by

level recommended by NERIWALM (2019), and
the surface water of the Gompti river (Kushwah e
al., 2023).

3.1.9. Sodium Na’)

The Ndav al ues
175. 04N1. 30

range
mg/ L,

8

BIS (2012), WHO (2017) and NERIWALM (2019).
Compared to other bodies of waterwias higher
than the values for the surface water of Dakor
Pilgrimage Wetland (Soni and Thomas, 2014),
Tawang (Gaur et al., 2022), Sukhna Lake (Maansi
et al.,, 2022), Gompti (Kushwah et al., 2023) and

bet wee rI‘.ak@Bﬁikal"(ﬁh%tukf%@et dN 2d28), bit IBwer than
bei n ghekiAg ABdUIRH Candl dvidshagt$aR, DA 5).8 4
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3.1.13. Total dissolved solid (TDS)
3.1.12. Fluoride(F
) The TDS values range bet we

TheF‘v?I ues range bet weeng107. 250 .2031 Meg/LL,amdi t h the
2.12N0. 02 mg/ L, with t hgeaylgr argieghvgarl ug 5@f1  Blawar isd
being higher during sugifmmer(0s@8488n0komMpated to
compared to wint €elhiswWad . ByyiOseddchThi® Qvhslhigher than the values
higher than the values recorded in Deepor Beel by recorded in Deepor Beel byh&ma and Sharma
Sayed et al. (2015) andgirollution Control Board, (2005; 2009), Sharma (2011), Sayed et al. (2015),
Guwabhati (201617). It also exceeded the standard the Pollution Control Board, Guwahati (2018),
levels recommended by WHO (2017) and choudhury and Gupta (2017), and Deb et al. (2019),
NERIWALM (2019), as well as the values for the 55 well as the standard level recommended by WHO
surface water of Gompti (Kushwah et al., 2023). (2017). It also exceeded the values thoe surface
However, it was lower than the values recortted water of Dakor Pilgrimage Wetland (Soni and
Tawang (Gaur et al., 2022). Thomas, 2014), Tawang (Gaur et al., 2022), Sukhna

Lake (Maansi et al., 2022), Gompti (Kushwah et al.,

2023) and Lake Baikal (Pastukhov et al., 2023).
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Figure 3: Histogram charts showing the concentrations of physicochemical properties of water samples
from Deepor Beel near the Boragaon Garbage dump during winter (December) and summer (July) season
with standard error
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Figure 4: Histogram charts showing the concentrations of heavy metals of veaigies from Deepor Beel
near the Boragaon Garbage dump during winter (December) and summer (July) season with standard error
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3.2. Heavy metals recorded for the surface water of Lake Baikal and
Irkutsk Wetland by Alicva et al. (2011), Sklyarova

3.2.1. Aluminum (Al) (2011), Vetrov et al. (2013) and Pastukhov et al.

The Al values in the water samples from Deepor (2023).

Beelranged from 0.019N0.0003 to 7.21N0.06 mg/ L.
The average Al value during the summer season was3.2.3. Beryllium (Be)
recorded higher at 2.175[%.e0%emgg|_u%gmpébggdtBékll\ilg

Wi n.t er season’ sAl malu&.llg/N 0 'C)gOIL?.’Thergv%rage Be value was higher in the winter
occurring waterways and water systems include

. . . s e a s 0 n(y/L) 6ompPared to the summer season
aluminum. It can gpear as dissolved or undissolved o .
. ) . ( 3 N@yLA The values recorded in the present
organic and inorganic substances, and the pH level .
S . .. study were lower than the standard value of Be in
was a significant component, which affects how it

. drinking water recommended by WHO (2017). Be
appearsThe values found in the present study were

value found in Deepor Beel was higher than the
higher than the standard value of Al in drinking Beijing-Hangzhou %rand Canal g Zaozhuang

water recommended bWHO (2017). They also (Zhuang et al., 2016)
exceeded the values recorded for the surface water
of Lake Baikal and Irkutsk Wetland by Alicva et al. _
(2011), Sklyarova (2011), Vetrov et al. (2013) and 3.2.4. Cadmium (Cd)

Pastukhov et al. (2023). During the study Cd values were found as below
detection limit (BDL) whereas in earlistudies the

3.2.2. Arsenic (As) Cd value in Deepor Beel were found between 0.002
to 0.23 N . 0 5 Kapilgahd Bhaftacharyya,

0
I 2 S 4A23N OV zlz . eés / T_ ange O![ h b281t3;\,'\'?18“8ti85. Co%t'roIGBoardl,\lCQUWa%aﬁi, 20 B(;)I
: ' 9 ' Wi Roudhutysh C?urta,s{bing. cd Vhide hi‘ég%r iPu €
k

dur o t 2; ;;e;a;zee :wréj _331' /3 %al}'eosaiglar Q4 efaltPRibv & al, ©
winter ( ' S inte 11 Sklyarova, 2011; Vetrov et al., 2013;

present study were much higher than the standard Pastukhov et al., 2023)

value of arsenic idrinking water recommended by ’ '

WHO (2017) andNERIWALM (2019). It was also

higher than the values recorded in Deepor Beel by 3.2.5. Calcium (Ca)

Kapil and Bhattacharyya (2013), the Polluton 1he ca values ranged from
Control Board, Guwahati (20167), and Debetal. 320, 1 RN 0.44 mg/ L, with |
(2019). Additionally, it exceeded ¢h values during the summer season
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