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ABSTRACT 

Across the city of Bilaspur, India six  strategic  sampling stations were collected over a period of 
six months-starting from March to August 2013 to evaluate the qualitative status of the 
groundwater of the city.  Seven key diagnostic parameters were selected as indicators of the 
groundwater quality and these are pH, conductivity, TDS, chlorides, sulphates, nitrates and 
fluorides. The analysis of the results indicates that the groundwater quality is pathetic and far 
from the standards lay down by various international agencies. Thus it is suggested  that urgent 
precautionary measures should be taken  by the local government, community and NGOs so as 
to prevent contamination  of groundwater resources by sewage and industrial discharges etc and 
to encourage rainwater harvesting and recharging of groundwater resources by natural 
precipitations. 
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INTRODUCTION 
Water resources are essential for existence and 
development of global community. The mineral 
components present in water are directly related 
to human health and agricultural activity and its 
parametric value decides the suitability for 
drinking and irrigation purposes. Increasing 
urbanization and industrialisation are causing 
stress to the water resources because of unlimited 
discharge of sewage and municipal wastes into 
water bodies. In the present investigation, 
physical and chemical studies of six localities of 
Bilaspur city have been done during the year 
2013. Bilaspur city is under environmental stress 
due to human encroachment, high macrophytic 
population and sewage input from various 
sources. Different value of pH ,TDS, Hardness, 
Conductivity, Chloride, sulphate, nitrates and 
fluorides indicates that water of these different 
resources are not suitable for drinking purpose 
but could be used for agricultural purpose. 
Newly formed state of Chattisgarh has given 
rise to manifold population concentration. 
Being the head quarter of coalfields and 
railways, inflow of major number of souls in 
the city. Due to heavy industrialization (NTPC, 
sponge   iron   plants,  coal  washeries,  cement  
industries and allied industries), groundwater 
sources are being used rapidly. 

AIMS AND OBJECTIVES 
To assess the water quality of various ground 
water samples collected from some localities 
of Bilaspur city and got analysed from P.H.E. 
and P.C.B. , Bilaspur lab Chattisgarh, India 

MATERIAL AND METHODS 
In order to ascertain the degree of contamination 
in the groundwater due to industrialization and 
migration of population from rural to urban areas 
and lack of adequate facilities for safe drinking 
water and sanitation. The study was conducted in 
the year 2013 - in between March 2013 to 
August 2013 so as to cover both the pre-
monsoon and post-monsoon periods-about the 
analytical status of the groundwater quality of a 
chosen set of sampling ports in and around the 
city of Bilaspur.  The results so obtained gave a 
rather tarnished picture of the status of 
groundwater quality for the Bilaspur city. 
Sampling points 
The following sampling points were selected  
1. Nehru nagar 
2. Uslapur Railway station 
3. Mangla township 
4. Bhartiya nagar township 
5. Ameri 
6. Talapara 
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Analytical parameters  
The water samples were analyzed for pH, 
specific conductivity, total dissolved solids, 
total hardness, nitrate, sulphate, iron, fluoride, 
chloride 
Above mentioned six sampling stations, 
covered almost all the different localities of 
Bilaspur township. The object of sampling was 
to collect small quantity of water from the 
various bore wells of these localities for the 
purpose of water analysis and to assess the 
physicochemical constituents. 
To study the physicochemical characteristics 
of ground water it is collected once in a month 
[first week of month] from every site. pH, 
conductivity, TDS were determined be  on the 
spot with the help of  portable kit. For the 
analysis of anions like chloride, sulphate, 
nitrate and fluorides, sample were analysed as 
per procedure laid down in the NEERI1 and 
APHA. Results were compared with those 
standards for physical and chemical properties 
of potable/drinking water as recommended by 
ICMR2 and WHO3 

RESULTS AND DISCUSSION 
pH- value 
pH - value of natural water is an important 
factor as it affect its taste and plays an 
important role in corrosivity, efficiency of 
chlorination and in the other treatment 
process. Table 1 indicates that pH of studied 
varies during monsoon season. The pH 
values were recorded below  7 at almost all 
the sampling stations during July/August 
months (Mansoon season). The minimum  
value i.e. 6.1 were recorded at Ameri road 
Station. This decreasing trend in pH  values 
of o these ground water may be due to the 
increasing concentration/contamination of 
various salts/ minerals during rains.4,5 
Conductivity 
The conductivity is an index of total number of 
ions in water. High conductivity is usually as the 
indication of presence of chloride, dissolve solids 
and total hardness. Electrical conductivity  at 
almost  all the sampling stations exceeds the 
permissible limits as prescribed by  USPHS i.e. 
300  mhos/cm indicating unsuitability of this 
water for irrigation. E.C. values (Table 2) at 
various stations during  summer ranged between 

380 to 654 mhos/cm ,while during monsoon  
these ranged between 400 to 710 mhos/cm ,an 
increased trend .It may be due to the dissolved 
inorganic solids into water which subsequently 
percolated to these bore wells polluting the 
water.6-8 
Total Dissolve Solids (TDS)   
The amount of dissolve solids present in 
water determines its suitability for domestic 
use. The recommended limit for the total 
dissolved solids present in water is 500 
mg/lit. These samples may be treated good 
for domestic use. Perusal of Table 3, 
indicates variation of TDS in ground water at 
various stations.  Higher value of TDS i.e. 
between 740 to 800 mg/lit at  Bhartiya nagar 
and 750 to 810 mg/lit at Uslapur  were 
recorded.  These values are comparatively 
higher than permissible limit i. e. 
500mg/lit.It indicates pollution of water by 
extraneous resources. However waters with 
higher TDS contents may also be used for 
human consumption without harmful 
physiological effect. 
Nitrates 
Nitrates enter in human body through the use 
of ground water for drinking and cause a 
number of health disorders via  
Mathemoglobinemia, gastric cancer, goiter, 
birth malformation ,hypertension, when 
present in higher concentration in drinking 
water. In our present study (Table 4) nitrate 
was found in all water samples within the 
permissible limit. 
Sulphates and chlorides 
Higher concentration of sulphates in drinking 
water imparts bitter taste to it. Sulphates in 
association with magnesium cause laxative 
particularly in children in hot climate.  Similarly 
chloride contents in general are not harmful but 
its higher concentration however may affect 
someone who is already suffering heart or kidney 
ailments.   In fact chloride affects adversely, 
when it is associated with particular cation. 
Chloride ions are more toxic than sulphates to 
most of the plants. Although in present study 
(Table 5) concentration of both sulphate and 
chloride ions are found within the permissible 
limits. However concentration of chloride ions at 
Uslapur, Mangla and Bhartiya Nagar are 
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comparatively higher than at Nehru nagar and 
Ameri road stations.9,10 

Fluorides 
8 to 1.5 mg/lit. of fluoride is a  safe concentration 
for potable water which is good for growth of 
teeth of children and with in this range is 
effectively prevent dental carriers. Above this,  

fluoride may cause fluorosis and dental fluoridise 
and other skeletal abnormalities. Nehru nagar , 
Uslapur and Ameri road have comparatively 
higher concentration of fluoride although within  
permissible limit i.e. 1.5mg/lit. Some people with 
cardiovascular problems may be at increased risk 
of fluoride toxicity (Table 6). 

Table 1 : Variation of pH  

S/N Location March April May June July August 
1. Nehru nagar 7.1 7.1 7.6 7.5 7.0 6.8 
2. Uslapur 7.4 7.7 7.8 7.0 7.1 7.8 
3. Mangla 7.5 7.5 7.7 7.0 6.8 6.6 
4. Bhartiya nagar 7.2 7.2 7.1 7.0 6.8 6.5 
5. Ameri road 7.1 7.1 7.5 6.2 6.1 6.1 
6. Talapara 7.2 7.2 7.4 7.4 7.0 7.0 

Table 2 : Variation of conductivity (mhos/cm) 

S/N Location March April May June July August 
1. Nehru nagar 460 467 451 492 490 482 
2. Uslapur 510 511 524 544 557 550 
3. Mangla 404 416 418 430 436 452 
4. Bhartiya nagar 410 407 404 421 427 438 
5. Ameri road 680 647 654 703 680 710 
6. Talapara 380 360 370 402 417 428 

Table 3 : Variations in TDS content  (mg/l) 

S/N Location March April May June July August 
1. Nehru nagar 460 580 640 650 360 340 
2. Uslapur 810 850 890 850 780 750 
3. Mangla 760 790 780 750 610 550 
4. Bhartiya nagar 800 790 790 810 750 740 
5. Ameri road 450 480 490 480 400 410 
6. Talapara 390 410 410 400 400 370 

Table 4 : Variation in nitrate content (mg/l) 

S/N Location March April May June July August 
1. Nehru nagar 2.5 3.4 3.2 2.6 2.5 2.4 
2. Uslapur 6.5 6.8 6.8 6.7 4.5 4.5 
3. Mangla 8.8 9.0 11.2 12.0 8.5 8.0 
4. Bhartiya nagar 8.5 9.1 8.9 8.9 11.2 11.4 
5. Ameri road 5.2 5.5 5.7 5.7 5.1 5.1 
6. Talapara 6.5 6.8 6.8 6.9 5.7 5.5 
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Table  5 : Variation in  sulphates and chlorides (mg/l) 

S/N Location  March April May June July August 

1. Nehru nagar 
SO

-3

4
 19 14 15 15 18 25 

Cl
-1

 52 55 58 50 45 42 

2. Uslapur 
SO

-3

4
 30 35 38 38 42 40 

Cl
-1

 150 180 250 200 180 180 

3. Mangla 
SO

-3

4
 40 45 45 48 50 52 

Cl
-1

 140 160 180 180 150 130 

4. Bhartiya nagar 
SO

-3

4
 45 40 48 45 42 50 

Cl
-1

 150 180 180 190 120 110 

5. Ameri road 
SO

-3

4
 40 42 45 45 48 48 

Cl
-1

 90 100 120 120 85 80 

6. Talapara 
SO

-3

4
 30 35 35 40 32 30 

Cl
-1

 80 85 86 90 82 75 

Table 6 : Variation of fluoride content (mg/l) 

S/N Location March April May June July August 
1. Nehru nagar 0.9 1.1 1.2 1.2 0.8 0.85 
2. Uslapur 0.86 1.2 1.1 1.3 1.2 1.1 
3. Mangla 0.7 0.76 0.76 0.8 0.75 0.71 
4. Bhartiya nagar 0.8 0.85 0.9 0.9 1.1 1.2 
5. Ameri road 1.2 1.3 1.2 1.3 1.1 1.1 
6. Talapara 0.9 0.95 0.98 0.98 0.95 0.98 

CONCLUSION 
The result of the present study, reveals that : 
pH of the water samples from all the sampling 
stations were within the permissible limits as 
recommended by ISI, WHO etc. The electrical 
conductivity records for water from these 
sampling stations were much above WHO 
standard. Water samples at Uslapur and Ameri 
road sampling station records comparatively 
higher value of E.C. which indicates presence 
of very high concentration of cations and 
anions making these water samples unsuitable 
for drinking and irrigation purpose. The high 
value of  Total  Solid  Contents (TDS) were 
recorded  

at Nehru Nagar, Uslapur, Mangla and Bhartiya 
Nagar (above permissible limit i.e... 500mg/lit) 
and maximum at Uslapur. Our study reveals a 
heavy load of pollution on these water bodies. 
Waters with higher solid contents have 
laxative effect and same time reverse effect 
upon people whose bodies are not adapted to 
them. The presence of anions like sulphate, 
chlorides, nitrates and fluorides have also been 
recorded in said water samples, here it is 
observed that generally  the concentration of 
these ions fall well below the prescribed limit . 
Thus water samples of some of these stations 
due to the lesser concentration of sulphate, 
nitrate and chloride could be used for irrigation 
purpose. 
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Suggestions 
1. The results are indicative of both 

quantitative and qualitative effect of 
dilution in the groundwater quality 
during the monsoon periods. 

2. The contamination of the groundwater 
is due to the percolation of untreated 
sewage, migratory population sans 
sanitation facilities and industrial and 
agricultural runoffs. 

3. Adequate and routine analysis of water 
samples is inevitable to avoid the 
occurrence of contamination in the 
drinking water.  

4. Field water test kits can serve this 
purpose effectively if proper training is 
being imparted to rural mass including 
Gram Panchayats etc.  

5. Local youth groups may be trained to 
carry on such tests at village level itself.  

6. Indiscriminate and unauthorized 
withdrawal of groundwater needs to be 
monitored. Indiscriminate withdrawal of 
groundwater leads to formation of sink 
holes in the distant future. 

7. Water meters must be installed at both 
domestic and industrial end users. 

8. Efforts must be made to encourage rain 
water harvesting in domestic and 
industrial sectors so as to replenish the 
much needed groundwater and to 
improve the groundwater quality. 

9. There must be a balance between 
industrial growth projections, rural to 
urban migration influx and the existing 
and emerging infrastructural facilities 
available per capita. This study is very 
essential for the perspective planning of 
the basic infrastructural facilities, say in 
the increments of five years each down 
the road. 

10. Active community awareness 
campaigns need to be launched by local 
government and NGOs   as to sensitize 
the communities with importance of 
rain water harvesting, water 

conservation and adoption of best 
hygiene practices. 
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