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Abstract 

The studied of water quality from sources of water supply of Satna city at different station.  From four sampling 

stations 3-Ground water (Pannilal chowk, Gahira nala, Dali baba Housing board colony) and PHE   water 
samples were assessed for sources of supply water quality. Various quality parameters were measured including 

pH, suspended solid, total dissolved solids, total hardness, calcium hardness, magnesium hardness, total 
alkalinity, chloride DO, BOD and COD.  The chemical analysis of water samples show considerable variations 

and also most of the samples comply with WHO standards for the parameter measured. It must be noted that a 

regular chemical analysis must be undertaken to insure that the quality of ground water and Surface water which 
source for supply locality of satna for drinking purpose so in the Satna city is not suitable for drinking purpose 

without treatment. Water is the life line for all the creatures. The drinking water supply has a primary objective 
of protecting human health, including ensuring access to adequate quantities of safe water. The ground water 

quality index (WQI) shows that the ground water of Satna is not fit for drinking purpose without proper 

treatment. The hardness of water quality was found many times higher during study. However, the WQI values 
in the present investigation varied from 47.70 to 59. 27, all station was found in a poor status indicating the water 

was unfit for drinking and domestic purpose while as in year 2014 the value was varied from 47.02-51.53, all 
station was found good status except S3.  A good quality, unpolluted and safe drinking water is the right of 

citizen, which will ensure better quality of life for the citizens of Satna, M.P. It is suggested to boil the drinking 

water before consumption. 
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1. INTRODUCTION 

I-Water:-Water is the most significant overabundant compound of the earth. Water is life. No life can live 

without water. Groundwater is employed for domestic and industrial facility and jointly for irrigation purpose. 
The previous couple of decades, there has been an incredible increase within the demand for water as a result of 

rise of population and therefore the accelerated pace of industrial enterprise. Water quality is considered as a big 
issue in many cities of developing countries. Bore well water is valuable than surface water but due to different 

activities done by human being this water is contaminated and now-a-days this is the exalted problem. According 

to World Health Organization, about 80% of all the diseases in human beings are caused by water. Usually the 
groundwater is considered less polluted as compared to the surface water, due to the less exposure to the external 

environment (Iqbal and Gupta, 2009). However, the modern civilization, industrialization, urbanization, 
increases in population and improper waste management are causing the degradation of groundwater quality 

(Agarwal, 2009). 

Supply of clean, safe and potable drinking water to the community is utmost important in maintaining positive 
health measures. The drinking water must be free from pathogenic microorganisms. Water is one of the vehicles 

for the transfer of wide range of disease of microbial origin. Open defecation play an important role for polluting 
the ground water. Faecal pollution of water leads to introduction of variety of enteric pathogens that causes water 

borne diseases (Rajgire, 2013).  

Water pollution has been extensively documented as a contributor to health problems in humans and marine 
animal ecosystems. It has a huge impact on our lives, and if we do our part by not throwing trash or chemicals 

into our water supplies and drains, we can contribute to the improvement of aquatic life and of our health in 
general (Chaurasia et al. 2014). Water, the precious gift of nature to human being, is going to be polluted day-by-

day with increasing urbanization. Although three-fourth part of earth is being surrounded by water but a little 

portion of it can be used for drinking purpose. In spite of the fact that the municipal water supply in most of the 
cities is through treated surface water, due to over contamination, more stringent treatments would-be required to 

make the surface water potable. The prominent source of surface water pollution is domestic sewage, industrial 
wastewater and agricultural run-off. So, we must turn to surface water quality studies in details. Application of 

fertilizers, pesticides, manure, and lime refuse dumps etc. is the main source of surface water and ground water 

pollution. Surface water is generally being use for drinking and irrigation purposes in India.  

Ground water, especially if the water is acidic, in many places contains excessive amounts of iron. Iron causes 

reddish stains on plumbing fixtures and clothing. Like hardness, excessive iron content can be reduced by 
treatment. Groundwater is an inevitable source of drinking water for both urban and rural India. Besides, it is a 

vital source of water for the drinking, agricultural and the industrial sector. Groundwater is an essential and 

valuable natural source of water supply all over the world. Groundwater quality comprises the physical, chemical 
and biological characteristics of groundwater. 

II. Water Quality Index:- Water quality index (WQI) is valuable and unique rating to depict the overall water 
quality status in a single term that is helpful for the selection of appropriate treatment technique to meet the 

concerned issues. Therefore, the suitability of water sources for human consumption has been described in terms 

of Water quality index (WQI), which is one of the most effective ways to describe the quality of water. WQI 
utilizes the water quality data and helps in the modification of the policies, which are formulated by various 

environmental monitoring agencies. It has been realized that the use of individual water quality variable in order 
to describe the water quality for common public is not easily understandable. 

Weighted Arithmetic Water Quality Index Method: - The weighted arithmetic water quality index method is 
used to analyze the potable waters characteristics and quality. WQI=ΣWQI/ΣWi 

Where, Wi is relative weight, wi is the weight of every parameter and n is the quantity of parameter. In the third 

step, a quality rating scale (qi) for every parameter is appointed by dividing its concentration in each water 
sample by its separate standard as per the rules set around BSI and the product of result obtained into 100. The 

quality rating scale (Qi) for each parameter is calculated by using below expression: 
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Qi=100[Vi-V0/Si-V0] 

Vi is estimated concentration of i
th

 parameter in the analyzed water. 

V0 is the ideal value of this parameter in pure water 
V0= 0 (except pH =7.0 and DO = 14.6 mg/l 

Si is recommended standard value of i
th

 parameter. 

The unit weight (Wi) for each water quality parameter is calculated by using the following formula: 

Wi=K/Si 

K = proportionality constant and can also be calculated by using the following equation: 

K=1/∑(1/Si) 
(Bhattacharya et al., 2012; Fernandez, 2004; Gor & Shah, 2014; Kangabam et al., 2017; Ramakrishnaiah et al., 

2019; Thakor et al, 2011; Tyagi et al., 2013; Mangukiya et al. , 2012) 

 

Table:-1. Water Quality Index, Status and Grading of Water Quality 
 

Sr. No. WQI Values Rating of water quality Grading  

1. 0-25 Excellent water Quality A 

2. 26-50 Good water quality B 

3. 51-75 Poor water quality C 

4. 76-100 Very poor water quality D 

5. 100-Above Unsuitable for drinking purpose and fish culture E 

Sources:- (Brown et al.,1972) 

II. Fish Diversity 

Biodiversity is essential for stabilization of ecosystem protection of overall environmental quality for 

understanding intrinsic worth of all species on the earth (Ehrlich and Wilson 1991). Fishes are the only major 
group of vertebrate which very much effect on human civilization from ancient time to date. It is one of the good 

and cheapest sources of proteins food for economic as well as high class people so it is essential to study the 

distribution and the availability of fish from freshwater reservoirs and tanks (Shinde et al., 2009). Tones River is 
one of the major rivers from Satna region which successfully contribute the biological diversity of this region. 

Fish growth and productivity is highly dependent on the physico-chemical characteristics of the water, and in the 
Yamuna, we observe that relationship to be true. Most of the parameters were found suitable for fish survival 

and reproductive multiplication (Kumar et al, 2016). 
 

Study Area 

Satna is a city in the Satna District of Madhya Pradesh in India, which shares a border with neighboring Uttar 

Pradesh. The city of Satna is known as the commercial capital of Baghelkhand. It is  located at 24.34
0
 N 80.55

0
 

E with an average elevation of 317 meters (1033 feet). Satna is in the limestone belts of India. Satna has a 

literacy rate of 63.8% according to the 2011 Census. The location is renowned for dolomite mines and limestone. 

2. MATERIALS & METHODS 

Total number of 05 samples of groundwater and Surface were taken from Satna city prior to sampling; 

all the sampling containers were washed and rinsed thoroughly with the groundwater to be taken for analysis. 
During March, 2013 to Feb 2015 of the 5 samples, 3 samples were collected from the hand pump and  02 sample 

(PHE and Bardihaghat) were collected from Tons river of Satna. During sample collection, handling, and 
preservation, standard were followed. Samples were collected in pre-cleaned plastic polyethylene bottles of 1 

litre capacity and were tested for Temperature,  TDS, TSS, TS, pH, Total hardness,  Calcium hardness as CaCO3, 

Mg hardness as MgCO3, Total alkalinity, Chloride, DO and BOD were analyzed as per standard methods 
(APHA-AWWA WPCF, 2005). A mercury thermometer of least count 0. 1 0C was used to measure the 

temperature of water. 

To study the sources of water supply of Satna city following sampling stations were selected -   
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Table 2.1:- Selected Sampling station of different location at Satna City. 

Sr. No. Water Source Station Code Sampling Station Description of Station 

1. Hand Pump S1 Pannilal chowk Commercial area 

2. Hand Pump S2 Gahira nala Industrial area 

3. Hand Pump S3 Dali baba Residential 

4. River S4 PHE PHE at  Madhogarh 

5. River S5 River Tons River at Bardihaghat 

 

3. RESULT & DISCUSSION 

A. Water Quality:- This study was conducted to find out the pollution of ground water of Satna city and Tons 
River water quality and the health problem of the surrounding residents. Satna city lays in Vindhyan plateau 

comprises of mainly limestone, sandstone and shale. However, the chemical composition of ground water 
parameters will vary depending upon several factors, like frequency of rain, which will leach out the salts, time 

of stay of rain water in the root-zone and intermediate zone, presence of organic matter etc. 

The yearly average values of all parameters were observed in 2013 and 2014 are given in table 3 to 5 and  Fig. 1 
to 10;  S1, S2 & S3 stations are ground water sampling station and S4 & S5 are river sampling station. 

3.1 Temperature:- 

The temperature of water samples was varied from 25.54 
0
C to 26.62 

0
C in year 2013 & 25.09 

0
C to 27.06 

0
C in 

year 2014.   The variations of the temperature having seasonal variation, life process activities and some other 

environmental factors. 

3.2 pH:- 

pH is the measure of acidity and alkalinity of water. When pH values lower than seven then the water is consider 

acidic. When pH value exceeds seven then water is consider basic. When pH value is exactly equal to seven then 
water is said to be neutral. The ground water pH was observed in the ranged of 7.94-8.08 in year 2013 while 7.70 

to  7.77 in year 2014 which is within the permissible limit of IS10500:2012. Similar values were found by 
Kalakar et al, 2015; Sirajudeen et al, 2013. The River water pH was ranged from 7.74 to 7.95 in year 2013 while 

7.87 to 7.91 in year 2014. The pH value is an important factor in maintaining the carbonate and bicarbonate 

levels in water.  

3.3 Total Suspended Solid (TSS): 

The ground water TSS was observed in the ranged of 97.50-90.17mg/l in year 2013 while 70.75 to 127.75 in 
year 2014. The maximum TSS concentration was recorded 127.75 mg/l at Dalibaba station in year 2014 which is 

within the permissible limit of IS10500:2012. The River water TSS was ranged from 137.92 to 114.0 mg/l in 

year 2013 while 146.58-149.0 mg/l   in year 2014. The maximum TSS value  of River Tons was found 149.0 in 
year 2014 mg/l at Bardihaghat  

3.4 Total Dissolved Solid (TDS): 

The ground water TDS was observed in the ranged of 535.83 to 563.27 mg/l in year 2013 while 473.75 to 562.42 

mg/l in year 2014. The maximum TDS concentration was recorded 563.27 mg/l at  Gahranala station in year 

2013  which is within the permissible limit of IS10500:2012 (2000 mg/l). The River water TDS was ranged from 
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658.83 to 679.0 mg/l in year 2013 while 743.17 to 851.58 mg/l   in year 2014.  The maximum TDS value of 

River Tons was found 851.58 mg/l at Bardihaghat in year 2014.  

The leaching of various pollutants into the ground water which can decrease the pot ability and may cause 
Gastrointestinal, irritation in human and may also have laxative effect particularly upon transits. High level of 

TDS may aesthetically be unsatisfactory for bathing and washing 

3.5 Calcium as Ca 

Calcium is the most abundant ions in fresh water and is important in shell construction, bone building and plant 

precipitation of lime. The ground water Calcium was observed in the ranged of 102.03 to 104.11 mg/l in year 
2013 while 87.88 to 89.48 mg/l in year 2014. The maximum Ca was recorded 102.03 mg/l at Pannilal Chowk 

station in year 2013  which is within the permissible limit of IS10500:2012 (200 mg/l). The River water Ca was 
ranged from 91.48 to 97.86.0 mg/l in year 2013 while 79.43 to 82.23 mg/l   in year 2014.  The maximum Ca 

value of River Tons was found 97.86 mg/l at Bardihaghat in year2013. 

3.6 Magnesium as Mg 

Magnesium is often associated with calcium in all kinds of waters, but its concentration remains generally lower 

than the calcium. Magnesium is essential for the Chlorophyll growth and acts as a limiting factor for the growth 
of Phytoplankton. The ground water  Magnesium was observed in the ranged of 8.79 to 11.0 mg/l in year 2013 

while 8.09 to 10.37 mg/l in year 2014. The maximum Mg was recorded 11.0 mg/l at Dalibaba station in year 

2013 which is within the permissible limit of IS10500:2012 (100 mg/l). The River water Mg was ranged from 
6.78 to 8.71 mg/l in year 2013 while 6.72 to 7.73 mg/l in year 2014.  The maximum Mg value  of River Tons 

was found  8.71  mg/l at Bardihaghat in year 2013. 

3.7 Total Hardness: 

Hardness in water is caused by the presence of high levels of calcium (Ca++) and magnesium (Mg++) ions (The 

sum of calcium and magnesium hardness in mg/l is equal to the total hardness.). These ions combine with 

carbonate (CO3
⎯) dissolved in water to produce scale which is composed of insoluble carbonates (CaCO3 and 

MgCO3). The scale builds up on plumbing parts, eventually causing blockages to water flow. 

The ground water Total Hardness was observed in the ranged of 292.17 to 299.83 mg/l in year 2013 while 
225.83 to 256.25 mg/l in year 2014. The maximum Total hardness was recorded 299.83 mg/l at Dalibaba station 

in year 2013 which is within the permissible limit of IS10500:2012 (600 mg/l). The River water Total Hardness 

was ranged from 256.17 to 280.0 mg/l in year 2013 while 225.83 to 237.0 mg/l   in year 2014.  The maximum 
Total hardness value  of River Tons was found 280.0  mg/l at Bardihaghat in year 2013. 

 Hardness is the property of water which prevents the lather formation with soap and increases the boiling points 
of water. The higher values of total hardness would lead to heart disease and kidney stone formation. 

3.8 Chloride: 

In all types of natural waters the amount of chloride present in widely varying concentration. When the mineral 
content will increase in water then chloride content will automatically increases. 

The ground water Chloride was observed in the ranged of 47.38 to 60.26 mg/l in year 2013 while 41.31 to 60.67 
mg/l in year 2014. The maximum Chloride was recorded 60.67 mg/l at Gahranala station in year 2014  which is 

within the permissible limit of IS10500:2012 (1000 mg/l). Similar values was found by Kumar and Bhatt, 2018; 

Mishra and Shukla, 2016; Pandey and Tiwari, 2016.  The River water Chloride was ranged from 54.11 to 59.93 
mg/l in year 2013 while 51.56 to 66.23 mg/l in year 2014.  The maximum Total hardness value of River Tons 

was found 66.23 mg/l at Bardihaghat in year 2014. 

The chloride concentration serves as an indicator of pollution by sewage. People accustomed to higher chloride 

in water are subjected to laxative effects. 

 

http://www.jetir.org/


© 2024 JETIR March 2024, Volume 11, Issue 3                                                              www.jetir.org(ISSN-2349-5162) 

JETIR2403430 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org e258 
 

3.9 Total Alkalinity 

The ground water alkalinity was observed in the ranged of 296.58 to 305.58 mg/l in year 2013 while 240.25 to 

254.67 mg/l in year 2014. The maximum alkalinity was recorded 305.58 mg/l at Dalibaba station in year 2013  
which is within the permissible limit of IS10500:2012 (600 mg/l).  The River water alkalinity was ranged from 

280.5 to 293.83 mg/l in year 2013 while 253.58 to 259.5 mg/l in year 2014.  The maximum alkalinity value of 
River Tons was found 293.83 mg/l at Bardihaghat in year 2013.Alkalinity in itself is not harmful to human 

being, but in large quality, alkalinity imparts bitter taste to water and may cause eye irritation in human (Singh et 

al, 2012). 

3.10 Dissolved Oxygen (DO) 

The River water alkalinity was ranged from 6.7 to 6.79 mg/l in year 2013 while 6.64 to 6.88 mg/l in year 2014.  
The minimum DO value of River Tons was found 6.64 mg/l at Madhogarh in year 2014. DO does not have any 

direct bearing on the health risks of humans but can predict the water quality of the system. DO levels in surface 

water body indicate the ability to support aquatic life. 

3.11 Biological Oxygen Demand (BOD): 

BOD is an important parameter of water quality and which indicates the level of organic contamination in 
surface water. 

The ground water BOD was observed in the ranged of 1.34 to 2.65 mg/l in year 2013 while 1.29 to 1.53 mg/l in 

year 2014. The maximum BOD was recorded 2.65 mg/l at Dalibaba station in year 2013. IS 10500:2012 does not 
show any standard values for BOD in drinking water.  The River water BOD was ranged from 1.3 to 1.2 mg/l in 

year 2013 while 0.99 to 1.23 mg/l in year 2014.  The maximum BOD value of River Tons was found 1.3 mg/l at 
Bardihaghat in year 2013. 
 

 

Table 3.1 :-Annual average results of different sampling station in 2013. 

 

Parameter Unit 
  

S1 S2 S3 S4 S5 

Temperature 0C 25.54 26.62 26.48 26.21 25.98 

pH - 8.00 8.08 7.94 7.95 7.74 

TSS mg/l 93.00 90.17 97.50 137.92 114 

TDS mg/l 535.83 551.08 563.27 658.83 679 

TS mg/l 628.83 641.25 669.83 796.75 793 

Ca Hardness mg/l 104.11 100.40 102.04 97.86 91.48 

Mg Hardness mg/l 8.79 10.13 11.0 8.71 6.78 

Total Hardness mg/l 295.92 292.17 299.83 280 256.17 

Chloride (mg/l)  mg/l 47.88 60.26 58.48 55.93 54.11 

Total Alkalinity mg/l 302 296.58 305.58 293.83 280.5 

DO (mg/l)  mg/l - - - 6.73 6.79 

BOD (mg/l)  mg/l 1.34 2.21 2.65 1.3 1.19 

 

 

Table 3.2:-Annual average results of different sampling station in 2014. 

 

Parameter 

Unit Ground Water River Tons 

S1 S2 S3 S4 S5 

Temp.  
0C 27.06 26.13 26.85 26.59 25.09 

pH - 7.74 7.77 7.7 7.91 7.87 

TSS  (mg/l)  70.75 86.92 127.75 149 146.58 

TDS  (mg/l)  562.42 525.25 473.75 851.58 743.17 

TS  (mg/l)  633.17 612.17 601.5 1000.58 889.75 
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Ca Hardness (mg/l)  89.48 87.88 87.88 79.43 82.23 

Mg Hardness (mg/l)  8.02 8.46 10.37 6.72 7.73 

Total Hardness (mg/l)  256.25 254.08 243.67 225.83 237 

Chloride  (mg/l)  41.31 60.67 50.93 66.23 51.56 

Total Alkalinity (mg/l)  251.67 240.25 243.25 259.5 253.58 

DO  (mg/l)  - - - 6.88 6.64 

BOD  (mg/l)  1.53 1.29 1.51 1.23 0.99 

 

 

TaTable 3.3:- Annual WQI at different sampling station in different year 

  

Year Ground Water River Tons 

 S1 S2 S3  S4 S5 

2013 51.59 56.80 59.27  51.02 47.70 

2014 49.91 49.00 51.53  47.62 47.02 

 

 

B. Fish Diversity of Tons (Tomus) River Satna  
 Survey of literature reveals that India has vast inland water resources. Fish production from inland waters is of 

considerable importance since it makes substantial contribution to the requirement of fresh and easily digestible 

animal protein. It has great advantage because the source of production is very close to the consumers, thus 
reducing the problem of transport and preservation. Some of the economically important fishes were collected 

during the course of present investigation from March, 2013- Feb., 2014 from different sampling sites of the 
Tons River after proper identification; their systematic accounts and diagnosis have been given in this chapter 

Table:-3.4. Details of Collected Various Fishes of Tons River (March 2013-Feb 2014) 

Order Family Scientific Name Local name 

Cypriniformes Cyprinidae 1. Labeo rohita 

2. Labeo calbasu 

3. Labeo gonius 

4. Labeo boga 

5. Puntius sarana 

6. Puntius sophore 

7. Puntius chola 

8. Cirrihina mrigala 

9. Catla catla 

10.Oxygaster bacaila 

Rohu 

Karouchar 

Kuri 

Pathachati 

Pardi 

Sighdi 

Pothi 

Mrigal 

Catla 

Chahal 

Mahasheer 

Siluriformes Siluridae 

 

 

 

Bagridae 

 

 

Claridae 

 

Schilbeidae 

11. Wallago attu 

12. Ompak bimaculatus 

13. Ompak papda 

 

14. Mystus aor 

15. Mystus cavasius 

16. Mystus seeghala 

17. Clarias batrachus 

 

18.Silonia silondia 

Padhin 

Jal Kapoor 

Pavda 

 

Tengra 

Tengra 

Tengra 

 

 

Magur 

Siland 
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Channiformes Channidae 19. Channa gachua 

20. Channa marulius 

Saur 

Saur 

Clupeiformes Notopteridae 21. Notopterus notopterus Patola 

Beloniformes Belonidae 22. Xenentodon Cancila Sujna 

Synbranchiformes Mastacembelidae 23. Mastacembelus armatus Baam 
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4. Conclusion 

All parameters of different sampling station were found within limit according to IS10500:2012 of the drinking 
water standard. 

The ground water quality index (WQI) shows that the ground water of Satna is not fit for drinking purpose 

without proper treatment. It was not fit for directly drinking purpose need proper treatments to minimize the 
contamination before use.  It is necessary to treat water properly before using it for drinking.  

23 fish species belonging to 06 orders, 09 families were collected at River Tons. The growth of Fish and 
productivity is highly dependent on the physico-chemical characteristics of the river water. The DO and BOD 

was recorded satisfactory in the river for fish growth and survival. Most of the physico-chemical parameters 

were found pertinent for fish survival and reproductive multiplication. Thus, the observation of limnological 
status of river is satisfactory for fishes during our examination period. 

This study leads to important additional information about the water resources of Satna city and can assist in 
important scientific or political decision. The difference in physicochemical parameter due to geology of the area 

.this study will be useful as a baseline for planning and sustainable water resources management. 
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