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Abstract

Water samples from sampling sites were taken throughout the study period for analysis. Physical, chemical,
and biological parameters such as Temperature(°C), turbidity (NTU), pH, Dissolved Oxygen mg/L (DO), Total
Dissolved Solids mg/L (TDS), Total Suspended Solids mg/L (TSS), chlorides (mg/L), and Chemical Oxygen
Demand (COD) were examined once a month. Analysing a water sample using the well-known Water Quality
Index (WQI) is one of the most efficient ways to describe water quality. The Water Quality Index (WQI) is
used in the current study to express changes in physico-chemical parameters. Biological evaluation is a useful
substitute for assessing the ecological quality since biological communities take into account the environmental
consequences of water chemistry.
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INTRODUCTION

Water is essential to all living things in some way.
It also provides unique and significant functions
for the biosphere, ecology, and biogeochemical
cycles of the earth. The rapid daily decline in water
quality has made freshwater shortages a global
problem. Accurate information on water quality is
necessary for successful and efficient water
management because rivers are also the main
source of water in inland regions for drinking,
agriculture, and industrial uses. According to
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which has caused a sharp drop in water quality.
Physical and chemical factors, in addition to
temperature, also significantly contribute to the
improvement of aquatic variety in water bodies
(Annalakshmi and Amsath 2012). The availability
of nutrients has a big impact on aquatic
productivity (Srinivasa and Aruna, 2018).
Biological communities are a valuable option for
assessing the ecological integrity of aquatic
ecosystems because they take into account the
environmental effects of water chemistry in

Rajamanickam and Nagan (2016), the bulk of
India's river-based water ecosystems have
experienced extensive anthropogenic activity,

addition to the physical and geomorphological
properties of rivers (Stevenson and Pan, 1999).

Table-1: Parameters of both sites showing Minimum(Min), Maximum(Max) and Average values

S. No | Parameter Site-1 Site-11
Min Max Average | Min | Max Average
1 Temperature(°C) | 22.3 354 28.93 20.6 |32.4 26.44
2 Turbidity(NTU) 23.32 37.45 30.39 16.28 | 25.34 21.03
3 pH 7.2 9.6 8.3 6.2 8.2 7.38
4 BOD(mg/L) 2.2 31 10.58 3.1 17.4 7.17
5 COD(mg/L) 103 296 178.17 33 278 148.92
6 DO(mg/L) 8.5 14.9 10.34 6.75 | 19.5 11.06
7 TDS(mg/L) 121 373 206.33 131 283 189.04
3 TSS(mg/L) 203 656 405.17 241 631 377.42
9 Chlorides(mg/L) 88.4 139.7 102.67 85.3 154.8 105.36
Temperature (°C) at Site-I Basara village and Site-II Kowta
village , Nirmal district, Godavari river
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Figure-1: Variation of Temperature (°C) at Site-I Basara village and Site-1I Kowta village, Nirmal district,
Godavari river

Parameters of Site-I Basara village and Site-11 Kowta village . Nirmal
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Figure-2: Parameters like Turbidity, pH, Biological Oxygen Demand(BOD) and Dissolved Oxygen(DO) of
Site-1 Basara village and Site-II Kowta village , Nirmal district, Godavari river
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Parameters of Site-I Basara village and Site-1I Kowta village , Nirmal
district, Godavari river
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Figure-3: Parameters like Chemical Oxygen Demanad(COD), Total Dissolved Solids(TDS), Total
Suspended Solids(TSS) and Chlorides of Site-I Basara village and Site-II Kowta village, Nirmal
district, Godavari river

Temperature(°C):

Physical, chemical, and biological properties are
necessary for maintaining a healthy aquatic habitat.
At two sampling sites Site-I Bathing Ghats Basara
and Site-II Kowta of the Godavari River in Nirmal
district, the physico-chemical parameters were
evaluated. The results shown in Table-1 illustrate
that the quality of the Godavari River water is not
the same at different sampling sites.

Basically, the temperature has an impact on the
aquatic species. With the aid of a mercury
thermometer (0-100 °C) submerged in the water,
the temperature of the water sample was
determined on the spot while sampling at river
Godavari. Two sites temperature variation is
shown in Figure-1. The readings taken were in
track during one year of study period. Similar
reports on temperature of aquatic ecosystems were
produced by Bhalla et al. in 2006 and Chinnaiah et
al. (2011).

Turbidity (NTU):

According to Ichwana et al. (2016), turbidity is a
term used to describe the optical characteristics of
water and is determined by the amount of light that
water particles release and absorb. Turbidity
average value of Site-I is 30.39 NTU and Site-II
21.03 NTU respectively. There is a rise steadily
from Site-I 23.32 to 37.45 and at Site-1I 16.28 to
25.34, (a distance of 20 km), peaking at Site-I
37.45 NTU in Table-1 and Figure-2 is attributed to
organic pollutants like cremate and the discharge
of human, as well as to the use of flower garlands
for religious rituals and other solid waste that is
added directly to the water.
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pH

The value of pH serves as a gauge for hydrogen ion
concentration. It is used to determine whether the
water is acidic or basic. The maximum and
minimum pH of water was between 6.2 and 9.6.
Depending on the types of waste and chemical
components present in them, sewage into water can
modify the hydrogen ion concentration (pH) in the
water, making it more alkaline, (Ichwana et al.
2016; Shinde et al. 2019). According to the current
investigation, the water is alkaline at Site-1 was
8.3 and Site-II 7.3, Table-1 and Figure-2.

Biological Oxygen Demand (BOD):

BOD is the amount of oxygen used during a 5-day
period for the biodegradation of organic materials.
Table 1 shows that the BOD value abruptly rise in
average at Site-I was 10.58 mg/L, which may be
the result of sewage entering the Godavari river
through nalas and slums close to the river bank.
Although no point sources are visible here, BOD is
found to be Maximum and Minimum at Site-I with
31 mg/L and 2.2 mg/L and Site-II with 17.4 mg/L
and 3.1 mg/L respectively, where a large amount of
waste water from a weekly market is the main
sources of contamination (Table-1 and Figure-2).
Ramaswamy et al. (1991) linked physico-chemical
characteristics with algal diversity and found that
summer was the time of year with the highest BOD
levels. According to Solanki et al. (2015), the
monsoon season saw the lowest BOD levels and
the summer months saw the highest levels.

Dissolved Oxygen mg/L (DO):

The level of dissolved oxygen has a significant

impact on the health of the stream. Additionally,
1039
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Bhattarai, K. K. et al. 2008 reported similar
findings. DO averages for the two Sites range from
10.34 mg/L to 11.06 mg/L, respectively. Both
location maximum and minimum values were 6.75
mg/L and 19.5 mg/L respectively shown in Table-
1 and Figure-2. An important determinant of the
water quality is the amount of dissolved oxygen
present. The kind of organic stuff that can be found
in water is described. DO is essential for the
wellbeing of aquatic organisms. The Godavari
River is getting worse, which may be a result of
urban waste contamination along the river course
(Bawa and Gaikwad 2013).

Chemical Oxygen Demand (COD):

The oxidation of the reduced chemical in water is
measured by chemical oxygen demand. The
amount of organic matter in water is calculated
using the COD measurement. As a result, organic
surface water pollution is indicated by COD (King
et al., 2003; Faith, 2006). Site-I had an average
COD value of 178.17 mg/L, whereas Site-II had
148.92 mg/L. Between the two locations, Site-I
103 mg/L to 296 mg/L and Site-1I 83 mg/L to 278
mg/L respectively acquired the maximum and
minimum values shown in Table-1 and Figure-3.

Total Dissolved Solids mg/L (TDS):

TDS exhibits comparable tendencies as a result of
the river sewage contamination. Due to the high
population density, which is to blame for the
emanation of a significant amount of solid waste,
discharge of household wastewater, and sewages,
it has unexpectedly at Site-I the average was
206.33 mg/L and 189.04 mg/L at Site-Il. The
maximum and minimum values recorded for both
sites was 373 mg/L and 121 mg/L(Table-1 and
Figure-3). Given that drinking polluted water is
known to cause the majority of major pathogenic

diseases, hazards, and dermatological issues, Koli
et al. 2018, the river is thought to be the most
suitable location for garbage waste disposal, it is
proven that doing so places a significant load on
the river, increases TDS in the water, and results in
an unhygienic environment and health issues like
malaria and diarrhea.

Total Suspended Solids mg/L (TSS):

The TSS parameter was tested once a month for
two years, from September 2019 to August 2021
specifically. TSS samples taken from Site-II varied
from 241 mg/L to 631 mg/L with an average of
377.42 mg/L, while TSS at Site-I ranged from 203
mg/L to 656 mg/L with an average of 405.17 mg/L.
The readings are 203 mg/L at the minimum and
656 mg/L at the maximum (Table-1 and Figure-3).
The presence of organic and inorganic pollutants in
surface runoff may cause TDS levels to rise
throughout the rainy and autumnal seasons.
Lalparmawii, 2007, Both Nduka et al. (2008) and
Moniruzzaman (2009) discovered related results.
Urban solid waste and industrial effluents have
both had a major negative impact on the water
quality of Bangladesh's rivers (Uddin and Jeong,
2021; Islam et al., 2013; Hasan et al., 2019).

Chlorides (mg/L):

The mean Chlorides concentration of the collected
water samples at the two sites was within the range
from 85.3 to 154.8 mg/L in 2019 and 2021, (Table-
1 and Figure-3). The concentration of Chlorides at
Site-I ranged from 88.4 to 139.7 mg/L and at Site-
II from 85.3 to 154.8 mg/L. As reported by DoE
(1997), WHO, 2017 and Whitehead et al., 2018,
the permissible limits of Chlorides concentration in
surface water for drinking purposes are 150 to 600
mg/L or 250 mg/L, respectively.

Table-2 WQI Legend(House and Ellis, 1987)

91-100% Excellent water quality
71-90% Good water quality
51-70% Medium water quality
26-50% Fair water quality
0-25% Poor water quality
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Table-3 Water Quality Index(WQI) showing water quality status

River/ Year Site-I | Water Site-II Water
Quality Quality
status status

July 2019-June | 49.22 | Fair 61.42 Medium

2020

Table-4 Water Quality Index of Central Pollution Control Board

Sr. No. [WQOI Class by CPCB Remarks Color Code

1 63-100 A Non Polluted

2 50-63 B Non Polluted

3 38-50 C Polluted

4 38andless |D.E Heavily Polluted _

Table-5 Water quality of the river Godavari at three sites by using Central Pollution Control Board
Water Quality Index showing color code

River Sites | Year Water Quality | Class by | Remarks Color Code
status CPCB
Site-1 July 2019-June 2020 | 26.48 D Heavily Polluted
Site-I1 July 2019-June 2020 | 42.22 C Polluted
An important tool for assessing water quality is the
Water Quality Index. The literature by Horton REFERENCES
(1965), Landwehr and Deining (1976), Steinhart et 1. Annalakshmi, G., & Amsath, A. (2012). An

al. (1982) and Cude (2001), provides a variety of
methodologies for computing WQI and comparing
physico-chemical and biological factors.

According to the water quality classification
standard, the results for one year of Site-I 49.22
Fair water quality, Site-Il 61.42 Medium water
quality, shown in Table-2 and Table-3., Site-I was
Heavily Polluted with 26.48 under Class D, Site-II
42.22 Polluted under Class C, Table-4 and Table-5
were both pollution and water quality declined. It
could be caused by the amount of phytoplankton,
environmental pollution, residential sewage
discharge, or surface runoff from crop fields,
Ligaswamy et al., (2016).

CONCLUSION

The parameters of the River Godavari varied
between the two sampling sites, and the results
indicate that the river contributes to nutrient
concentration, which promotes the growth of
algae. The pollution level and water quality were
classified based on the values of the Water Quality
Index (WQI) and water parameter of the River.

AKNOWLEDGEMENT

The authors are grateful to Head department of
Botany and Osmania university for valuable
suggestions and constant encouragement.

Eur. Chem. Bull. 2023, 12(Special Issue 13), 1037 —1043

assessment of water quality of river cauvery
and its tributaries arasalar with reference to
physico-chemical parameters at Tanjore DT,
Tamilnadu, India. International Journal of
Applied  Biology and  Pharmaceutical
Technology, 3(1), 269-279.

Bawa KV, Gaikawad VB (2013) Water quality
assessment of Godavari River at Nashik,
India: impact of sewage and industrial
wastewater. Univ J Environ Res Technol 3(4):
452-457. ISSN 2249 0256.

Bhalla, Resham, V.S. Lomte and M.B. Mule,
2006. Physico-Chemical Assessment of water
in relation to the primary production of
planktons of Godavari river at Nasik.
Bull.Env.Sci. vol.xxiv (2nd issue) pp. 165-
169.9).

Bhattarai, K., Shrestha, B. B., & Lekhak, H.
D. (2008). Water quality of Sundarijal
Reservoir and its feeding streams in
Kathmandu. Scientific World, 6(6), 99-106.
Chinnaiah B Ramesh Babu M and
B.Digamber Rao.2011.Phycoplankton
diversity and population dynamics of
Ramappa Lake, (A.P) India.Ad.Plant.Sci.24
(I1):527-529.

Cude C. G. 2001. Oregon water quality index:
a tool for evaluating water quality
management effectiveness. Journal of the

1041


https://doi.org/https:/doi.org/10.3126/sw.v6i6.2643
https://doi.org/https:/doi.org/10.3126/sw.v6i6.2643
https://doi.org/https:/doi.org/10.3126/sw.v6i6.2643
https://doi.org/https:/doi.org/10.3126/sw.v6i6.2643
https://doi.org/https:/doi.org/10.3126/sw.v6i6.2643

Analysis Of River Godavari For Determining Water Quality Index (Wgqi)

10.

11.

12.

13.

14.

15.

16.

American Water Research  Association
37:125-137.

Department of Environment (DoE). 19997,
Environment Conservation Rules,
Department of Environment of Ministry of
Environment and Forest of Bangladesh,
Dhaka (1997), pp. 212214.

Faith Ngwenya, (2006), Water Quality Trends
in the Eerste River, Western Cape, 1990-
2005. A mini thesis submitted in partial
fulfillment of the requirements for the degree
of Magister Scientiae, Integrated Water
Resources Management in the Faculty of
Natural Science, University of the Western
Cape, pp 41. Assessment of seasonal
variation in water quality of River Mini, at
Sindhrot, Vadodara Patel Vaishali, Parikh
Punita International Journal of Environmental
Sciences Volume 3 No.5, 2013 1434

Hasan, M.K., Shahriar, A., Jim, K.U.,
2019.Water pollution in Bangladesh and its
impact on public health. Heliyon 5(8),
e02145.

Horton RK (1965) An index number system
for rating water quality. Water Pollute Control
Fed 37:300-306.

Ichwana S, Nelly W (2016) Water quality
Index by using National Sanitation
Foundation— Water quality Index (NSF-
WQI). International conference on technology
innovation and society.

Ichwana S, Nelly W (2016) Water quality
Index by using National Sanitation
Foundation— Water quality Index (NSF-
WQI). International conference on technology
innovation and society.

Islam et al., (2013),Effects of solid waste and
industrial effluents on water quality of Turag
River at Konabari industrial area, Gazipur,
Bangladesh J. Environ. Sci. Nat. Resour., 5 (2)
(2013), pp- 213-218,
10.3329/jesnr.v5i2.14817.

King, J. M., Scheepers, A. C., Fisher, T,
Reinecke, R.C., M.K. and Smith, L.B. WRC
Report No. 1161/1/03 (2003).

Koli PB, Kailas HK, Uday GD (2018) Study
of physico-chemical properties, detection and
toxicity study of organic compounds from
effluent of MIDC Thane and GIDC
Ankleshwar industrial zone.

Lalparmawii, S. (2007). Analysis of water
quality and Biomonitoring of Tuirial River in
vicinity of the Hydel Project in Mizoram.
Ph.D Thesis. Mizoram University, Aizawl.

Eur. Chem. Bull. 2023, 12(Special Issue 13), 1037 —1043

17

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Section A-Research paper

Landwehr J.M. and Deining, R.A. (1976), A
comparison of several water quality indexes J.
Water Pollut. Control. Fed. 48(5) 954.
Ligaswamy M. Saxena P. R (2016),
Assessment of the water quality of Hussain
Sagar, Fox sagar and Kattamysamma lakes of
Hyderabad, Telangana state, India. Using
Water quality index. Curr world Environ.
11(2).

Moniruzzaman, M., Kamiya, N., &Goto, M.
(2009). Biocatalysis in water-in-ionic liquid
microemulsions: A case study with
horseradish peroxidase. Langmuir, 25(2),
977-982.

Nduka JK, Orisakwe OE, Ezenweke LO
(2008) Some physicochemical parameters of
potable water supply in Warri, Niger Delta
area of Nigeria. Scientific Research and Essay
3(11): 547-551.

Rajamanickam, R. and Nagan, S. (2016).
Common biomedical waste treatment facility
- A performance Study. Indian Journal of
Environmental Protection, 36: 364372.
Ramaswamy V. and Rajaguru, P, 1991.
Ground Water quality ofTirrupur, Indian
J.Envl. Hlth. Vol 33 (2,) pp.187- 191.
Ramaswamy V. and Rajaguru, P, 1991.
Ground Water quality ofTirrupur, Indian
J.Envl. Hlth. Vol 33 (2,) pp.187- 191.

Shinde, R., Sarkar, P. K., & Thombare, N.
(2019). Soil conditioners. AGRICULTURE &
FOOD: e-newsletter, 1(10), 1-5.

Solanki D.L., Vasudha L., Anuradha, D.L. and
Sabita Raja S. (2015). Water quality
assessment of Nallacheruvu, Hyderabad,
Telangana, India. Journal of Bio Research
1(1):1-12.

Srinivas, M., & Aruna, M. (2018). Diversity
of Phytoplankton and Assessment of water in
two lakes of Telangana state, India.
International Journal of Scientific Research in
Science and Technology, 4(10), 245-256.
Steinhart, C. E. Schierow L.J. Sonzogni,
W.c.., (1982), Environmental quality index of
the lakes. Water Resour. Bull. 18(6).1025-
1031.

Stevenson R. J. and Y. Pan (1999), Assessing
environmental conditions in Rivers and
streams using diatoms. In: Stoermer, E F;
Smol, J P (eds.) The diatoms. Applications for
the environmental and earth sciences.
Cambridge University Press, Cambridge.
Uddin and Jeong,( 2021),Urban river
pollution in Bangladesh during last 40 years:
Potential public health and ecological risk,
present policy, and future prospects toward

1042



Analysis Of River Godavari For Determining Water Quality Index (Wgqi)

30.

31.

smart water management Heliyon, 7 (2)
(2021).

WhiteheadP.G, G. Bussi, M.A. Hossain, M.
Dolk, P. Das, S. Comber, R. Peters, K.J. Char
les, R. Hope, S. Hossain (2018), Restoring
water quality in the polluted Turag-Tongi-
Balu river system, Dhaka: Modelling nutrient
and total coliform intervention strategies, Sci.
Total Environ., 631-632 (2018), pp. 223-232,
10.1016/j.scitotenv.2018.03.038.

World Health Organization (WHO). 2017,
Guidelines for Drinking-Water Quality:
Fourth Edition Incorporating the First
AddendumWorld  Health  Organization,
Geneva.

Eur. Chem. Bull. 2023, 12(Special Issue 13), 1037 —1043

Section A-Research paper

1043


https://doi.org/10.1016/j.scitotenv.2018.03.038
https://doi.org/10.1016/j.scitotenv.2018.03.038
https://doi.org/10.1016/j.scitotenv.2018.03.038
https://doi.org/10.1016/j.scitotenv.2018.03.038
https://doi.org/10.1016/j.scitotenv.2018.03.038

