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Abstract: Pond (locally called Talab) water is very essential constituent for living being. It maintains water table, temperature,
drinking purpose, domestic and irrigation demand for the city. The present water testing aim is for evaluating the water quality of
various ponds in Raipur city, capital of Chhattisgarh. Testing and analysis of pond water samples were analyzed for various physico-

chemical characteristics such as turbidity, pH, total alkalinity, chloride, total hardness, total dissolved solid,

dissolved oxygen,

Biological Oxygen Demand (BOD) and total coliform. Out of these nine ponds is most polluted. All these water bodies are not suitable
for domestic and drinking purposes, therefore proper treatment is necessary before can be suitable for domestic use.
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1. Introduction

Climate change has created an irregular pattern in the seasons
in past years. Last few years are known for extreme weather
phenomena which have contributed to increased scarcity of
availability of water and energy resources (Grant et al., 2012
and Vorosmarty et al., 2010). Likewise other part of India,
Chhattisgarh is also depends largely on Monsoon rainfall for
its demand of water. Therefore, the resources such as
reservoirs were built after independence. However,
traditionally Chhattisgarh is known for its pond, locally also
called as Talab has been integral part of Chhattisgarh’s
heritage. There are many ponds located surrounding area of
the capital city “Raipur”.

Compared to flowing river, pond is more prone towards the
pollution due to stagnant water bodies. There are various
source of contamination to these ponds. Any contamination
affects the flora and fauna in addition to human health if the
water is used for domestic supply. Fresh water is one of basic
needs for survival of human being. Most of fresh water
bodies all over the world are getting polluted, thus decreasing
the portability of water (Gupta S,2008). Pond is important for
ecology and much significance in environments such as (i)
Wild life habitat (ii) rain water harvesting (iii) Surface and
ground water recharge (iv) flood control (v) food and
nutrition for many organisms, etc. However, the water of the
ponds, lakes and river are polluted mainly due to discharged
waste water from residential areas, sewage outlets, solid
wastes, detergents, automobile oil wastes, fishing facilities
and agricultural pesticides from farm lands (Bhuiyan JR,
2007). The large scale urban growth due to increase in
population or migration of people from rural areas to urban
areas has increased domestic effluents while industrial
development manifested either due to setting up of new
industries or expansion of the existing industrial
establishments resulting in generation copious volume of
industrial effluents (Verma AK,2010). In the present work,
water qualities were evaluated of main ponds around the city
of Raipur.

2. Geographic Location

The present study is focused on the ponds of Raipur city,
capital of Chhattisgarh, India. Raipur city is situated in the
fertile plains of the Mahanadi River basin in Chhattisgarh
state. Algal bloom was observed in pond water from last few
years. There is a problem such as swallowing of pond was
also faced in past few years in addition to increased in
improper sanitation. In the present paper, following main city
ponds were selected for water quality testing; Ayyappa
Talab, RamKund, Vevekanand, Karbala, Amma Katora,
Bhuiya, Ghorani and Housing Board Saddu.

3. Materials and Methods
3.1 Methodology and sample collection

The water samples were collected in plastic bottles, in the
month of October-2015 after monsoon season from nine
ponds and labeled as sample 1,2,3.....9 ( Table 1). All
parameters determined using standard methods described in
APHA. The analyzed result of each sample was compared
with World Health Organization (WHO) standard.

3.2 Water quality parameters

The water samples were collected from each pond mentioned
in Table 1 for physical and chemical characterization.
Analysis was carried out for various water quality parameters
such as pH value, dissolved oxygen (DO), phosphorous
content etc. and results are mentioned in Table 1. Standard
methods (American Public Health Association 1995) were
used for sampling, preserving, transporting, and analysis.
Freshly prepared distilled water was used for preparing
standard in all experiments. The pH of samples was used for
pH meter. Turbidity was measured by digital turbidity meter.
Total alkalinity, acidity & hardness were determined by
titrimetric method. The dissolved oxygen (DO) and the
Chemical Oxygen Demand (COD) were measured by
Winkler’s method and closed refluxed method, respectively.
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Phosphorus and total nitrogen were
spectrophotometer [Double Beam] and Total
Nitrogen method, respectively.

measured by
Kjeldahl

4. Results and Discussion
4.1 pH measurement

The pH was measured by pH meter. The pH values varied
from 7.6 to 9.36 during October month. Among all the
ponds, pH of Vivekanand and Ghorani were highest. Water
with pH below 6.5 corrodes the pipes, thereby releasing toxic
metals such as Zn, Pb, Cd and Cu etc. (Trivedi, R.K,2006).

4.2 Turbidity

The suspension of particles in water interfering with passage
of light is called turbidity (Hemlata Mahobe, 2013).
Turbidity is varies from 3.1 to 30.2. The visual analysis
shows that higher turbidity was observed due to green moss.
The concentration is high which may be due to addition of
solids from runoff water, sewage, municipal effluents and
other domestic effluents directly to the pond (Jain
S.M,1996).

4.3 Alkalinity

Alkalinity is a measure of the ability of water to neutralize
acids and varies from 200 to 668 mg/l. In large quantities,
alkalinity imparts a bitter test to water (Howard S.Peavy).

4.4 Acidity
Acidity is varies between 4 to14 and almost nil in water.
4.5 Dissolved Oxygen (DO)

The amount of dissolved oxygen present is most important.
As DO drops below 4 to 5 mg/l, the form of life that can
survive begin to reduce (Gilbert M.). The DO level in sample
is 3.1 and 3.2. Occurrence of low DO value has been
attributed to the process of decomposition of organic matter
involving the utilization of oxygen (Hemlata Mahobe,2013).

4.6 Total Solids

The composition of solids present in the natural body of
water mainly depends upon the nature of the bed rocks and
soil developed from it (Nighojkar Abhineet,2014). Solids are
enhancing due to decomposition of organic matter present in
the water body. It varies from 230 to 1840 mg/l in sample.

4.7 Total Hardness

Hardness is defined as the concentration of multivalent
metallic cations in solution (Howard S.Peavy). In the present
study it is varies to 111 to 176 mg/l.

4.8 Chloride

The high concentration of chloride is considered to be an
indication of pollution due to high organic waste of animal
origin (Trivedi P,2009). Chloride is almost low range from
7.9 t0 49.9 mg/l.

4.9 Biological Oxygen Demand (BOD)

The amount of oxygen consumed during microbial utilization
of organics is called the Biochemical oxygen Demand (BOD)
(Howard S.Peavy). BOD indicates the prances of microbial
activities and dead organic matter on which microbes can
feed. An inverse relationship was found between the dissolve
oxygen concentration and BOD value (Coscun.l.1989).

410 Chemical Oxygen Demand (COD)

COD test determined the oxygen required for chemical
oxygen for organic matter. In the samples, the values were
varied between 0.3 to 1.55 mg/I.

4.11 Phosphorus content

Phosphorus (P) is generally considered to be the limiting
nutrient for plant growth in freshwater with small quantities
occurring naturally mainly from geological sources.
Phosphorus in natural waters & wastewaters is usually found
in the form of phosphates (PO43) (APPENDIX 7).
Phosphorus is an essential nutrient for the plants and animals
that make up the aquatic food web. Phosphorus is an
essential element for plant life, but excess amount of
phosphorus in water accelerate problem such as
eutrophication (Sumant Kumar, 2015)

4,12 Total Nitrogen

This is a measure of all forms of nitrogen (organic and
inorganic). The importance of nitrogen in the aquatic
environment varies according to the relative amounts of the
forms of nitrogen present, be it ammonia, nitrite, nitrate, or
organic nitrogen (APPENDIX 7). Nitrate concentration in
groundwater and surface water is normally low but can reach
high levels as a result of agricultural runoff, refuge dump
runoffs, or contamination with human or animal wastes (Nas,
B, 2006). It varies in sample from to 0.4 to 5.1 mg/I.
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Table-1: Physical and chemical properties of water collected from nine ponds surrounded in Raipur city.

Total
Sr. Name of Latitude/Longitude (Google Turbidity Tot_al' Acidity Solids| Hardness | CI BOD | COD Phosphorus _Total
No|  Pond carth) PH 1 Ty | Alkalinity 1oy PO mgm|  many [ mamy| 2 [MID] gy | Nitrogen
(mg/1) days, (mg/1)
(mgl/l)
1 |Ayyappa 21°15>507°/80%34°21 | 8.1 | 12.3 200 - |48/ 615| 144 |11.9|0.21|0.35 2.4 4.32
2 |Ramkund 21°14°38°°/81°37°17 | 7.6 | 14.3 256 10 |3.2| 415| 176 9.9 | 053] 0.8 2.8 5.1
3 |Vivekanand | 21°14°17°°/81%37°53>> [9.36| 9.8 324 4 148/ 540 | 163 |499]| 0.8 |1.25 0.7 1.28
4 |Katora Talab | 21°14°03°°/81°39°20 | 7.6 | 30.2 296 14 |3.1/1245| 210 7.9 1051|0.75 2.1 3.9
5 |Aama Talab | 21°11°457°/81°16’27” | 85| 3.1 250 4 16.7)235| 162 |11.9] 0.7 | 1.0 1.1 2.2
6 |Karbla 21°14°43°°/81%36°41° | 8.4 | 5.3 220 8 [7.0/305| 138 9.9 | 08| 12 0.8 1.8
7 |Bhuya 21°13°13/81%3735> | 7.7 | 4.8 200 8 6.6/ 230 | 147 5.9 | 0.1 |0.15 0.2 0.4
8 |Ghorani 21°14°40°°/81°37°08”> | 9.3 | 28.6 668 - |5.2|1840| 115 |19.9|0.86|1.28 0.7 1.29
g |Huosing 21°16°47/81%1°37” | 81| 105 | 292 | - [7.3/735| 111 | 7.9 |105|155| 1.0 1.9
Board Saddu
Table -2 WHO STANDARDES
oH | Turbidity | AKINY | Aciity | DO | Total Solids | 7¥4MESS | o) (mgnty | BOD | cOD | Phosphorus | Nitrogen
(mg/l) (mg/l)
6.5-8.5 1-5 - - - 1000-5000 60-180 0.2-250 6 10 - -
5. Conclusions [3] Appendix 7: information on water quality parameters,

Water quality problem on pond are increased due to rapid
development in urban area. In this study, the water quality
tests show that turbidity of all the ponds are higher up to 5
fold than standard values expect for Aama and Bhuya Talabs.
The chlorine test shows that all ponds have higher content of
chlorine than described values. Higher pH should be
neutralized. Higher value of turbidity (above 5), Total Solids,
phosphorus and total nitrogen made ponds water
contamination. Value of phosphorus and nitrogen is good for
aquatic plants. The Pond water quality may be increased by
stopped the sewage water and proper disposal of pet, animal
waste. The BOD level is relatively low compared to the
standard, which has direct impact on biological
decomposition of dissolved organic matter to occur under
aerobic condition. There was no sign of E.coli bacteria in all
samples, which is beneficial for human and animal health.
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