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ABSTRACT

Ground water samples of bore well Collected from different locations of Nagar
panchayat area of Rampur naikin district sidhi, Madhaya Pradesh. The present study was
undertaken to characterize the physicochemical parameter such as pH, TSS, TDS, Total
Alkalinity (TA), calcium hardness (CH), Magnesium hardness (MH), Total hardness (TH),
DO, chemical oxygen demand (COD), Biological Oxygen Demand (BOD) etc. Each
parameter was compared with its standard permissible and excessive limits as prescribed by
WHO. The study reveals that the ground water of area needs some degree of treatment before

consumption it also needs to be protected from the perils of contamination.
KEYWORDS: physicochemical parameter, Total hardness, chemical oxygen demand
INTRODUCTION

Ground water is used for potential source of drinking water, irrigation purpose,
domestic, and industrial water supply, Rapid urbanization and industrialization are the
major cause which affects the availability and quality of ground water.[1-2] According to
WHO about 80% of all the diseases in human being are caused by contaminated water| 3],
so water quality has acquired as much importance as water quantity[4]. India is heading
towards a freshwater crisis mainly due to improper management of water recourses and

environmental degradation. The fresh water crisis is already evident in many parts of
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India.[5] It is vital to regularly monitor the quality of ground water and to device ways
and means to protect it. The water from the sources viz, falls, lakes, hand pump, open
well, and bore well are contaminated with domestic, and industrial waste and likely to

cause water related diseases.[7]

In this study, physicochemical parameters are determined to draw a conclusion on

the quality of water whether it is good or unfit for drinking purpose.
The main objectives of the study are —

e Collection of ground water samples from bore wells of Nagar panchayat area of

Rampur naikin district sidhi, Madhaya Pradesh.

e Analysis of quality parameter such as pH, Total alkalinity, TSS, TDS, Hardness ,
Chloride etc

Statement of Problems: Ground water is an important source of water for the inhabitants
of the Nagar panchayat area of Rampur naikin district sidhi of Madhya Pradesh as
majority of the residents depends on this source. Due to overpopulation in the town,
overconsumption of water by the residents from ground water sources is increasing
causing the reduction of the quality and quantity of groundwater. The concrete cover on
the ground surface is preventing the normal ground water recharge. The pollutants on soil

and the leakage of sewage from the sewerage is also causing ground water pollution.
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Son River is the main River in Rampur naikin nagar panchayat in which Baan sagar
dam is located, at Son’s tributaries. Rampur naikin land surface has a moderate slope
from South to east North has sheet rock, and also rich alluvial soil depleted via regular
waterways. The quickened pace of siltation of riverbeds and stores is bringing on
broad harm to watering system and also to agricultural generation framework. The zone

requires quick activity to ensure the area and water assets.

The climate of the Rampur naikin, district sidhi is generally semi-arid and arid
with a long and hot summer, low rainfall and a short mild winter. The cold season start
from December to February followed by hot season from March to June. After
summers the rainy season starts with the onset of monsoon rains lasting till the end of
September. The period September to November constitutes post monsoon period.
January is the coldest month with mean daily maximum temperature at 24.3°C and a
mean daily minimum temperature at 10.6°C. Mean daily maximum temperature during

summers is 46.2°C and mean daily minimum temperature is 29.7°C.

Geomorphology can be describing the origin and development of landforms such
as hills, valleys, sand dunes and caves. The district is characterized by several
components such as landforms their nature and stability. Geomorphologic history helps
in the proper evaluation of the configurations of the bedrock profile and surface
material. Rampur naikin Land cover of mainly marginal double crop, single crop,

shallow and open scrub. Land cover is mainly forest and open scrub.
EXPERIMENTAL
(A) Water sampling

The Water samples were collected from bore wells. The samples were collected in
sterilized botteles and were analyzed just after sampling.[9] The temp of the samples were

measured in the field at the time of sample collection.
(B) Analytical methods

Analysis was carried out for various water quality parameters pH meter (systronics digital
model) was used to determine the hydrogen ion concentration. Electrical conductivity
calculated by using conductivity meter. Total alkalinity (TA) was estimated by
neutralizing with standard HCI acid. Salinity and Total dissolved solids (TDS) were

estimated using systronics water analyzer. Total hardness (TH) and calcium hardness
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(CH) as CaCO3 were determined titrimetrically, using standard EDTA. The calculation of
Magnesium hardness (MH) was done by subtracting the CH from TH value. The DO,
BOD and COD were estimated as per standard procedures.[9]

RESULT AND DISCUSSION

For the purpose of revealing the water quality of samples covering the study area the
physicochemical parameters have been listed systematically and presented in Table: 1-11.
The parameters viz, pH and total dissolved solids show the physical characteristics of the
ground water under the study area. The chemical characteristics of the groundwater under the
study area are known by the parameters viz, total hardness, calcium hardness, magnesium

hardness, fluoride, alkalinity and dissolved oxygen.
Table: 1

pH of samples from different sites

session Site 1 Site2 Site3 Site4 SiteS
Monsoon 7.1 8.2 7.5 7.6 7.8
winter 7.3 7.9 7.6 7.7 8.1
summer 8.2 8.3 7.8 8.2 8.9
Mean value 7.5 8.1 7.6 7.8 83

pH (potential hydrogen): pH values of different water sample, it has been observed that;
in summer season, the pH value was 8.9 at the site no. 5; while lowest pH is observed 7.1
in monsoon session, at the site No. 1. Maximum Average pH value was recorded at site
No. 5, was observed 8.3 and minimum Average pH value was recorded at site No. 1,

which was 7.5. (Table: 1)

Total Suspended Solids (TSS): This was the particulate matter, which was found to
be suspended in the colloidal form in water body. The experimental data have been
recorded as in table: 2,it is observed that Total Suspended solids, recorded in the in the
monsoon season, maximum value was 12.7 mg/lit at the site No. 2 and Minimum TSS,
recorded were 8.1 mg/lit at the site no. 4 in summer session. Maximum Average Total

Suspended Solids recorded at site No. 2, was 9.47 mg/lit and minimum Average Total
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Suspended Solids is recorded at site No. 1, which was 9.47 mg/lit. Overall, The TSS is

permissible limit in all samples.(Fig.1)

Total Dissolved Solids (TDS): These were the dispersed particles in slurry that could
be separated by filtration, which has found to be suspended in the colloidal form in water
body. These particles can’t dissolve in the water. It is observed in the monsoon season;
maximum value observed 487 mg/lit at the site no. 5 and Minimum TSS, recorded were
243 mg/lit at the site no. 3, in summer session. Maximum Average Total Suspended
Solids recorded at site No. 2, was 418 mg/lit.; Minimum Average Total dissolved solids,
is recorded at site No.l, which was 3.94 mg/lit. (Fig.3). overall, it is concluded that the

TDS values are under permissible limit. (Fig.2)

Total Alkalinity (TA): Total alkalinity is the total concentration of the bases in water
expressed as part per million (ppm) or milligrams per liter (mg/lit.) of calcium carbonate
(CaCQO:s;). These bases are usually bicarbonates (HCO3’) and carbonates (CO5?), and they
act as a buffer system that prevents drastic changes in pH. For example in water with low
alkalinity, pH might fluctuate from 6 or lower to as high as 10 or above; while in high
alkalinity waters, pH might fluctuate from about 7.5 to 8.5.it has been observed that
maximum value of Total Alkalinity (TA) recorded in the summer season, 229.1 mg/lit at
the site no. 3 and Minimum TA, is recorded 124.2 mg/lit at the site no.3 in winter session.
Maximum Average Total alkalinity is recorded 180.17 mg/lit at site No. 3, and minimum
Average Total alkalinity is recorded 171.8 mg/lit. at site No. 1 . It is concluded that some

sample site have observed the excessive to the given WHO limit (Table: 2).
Table: 2

Range of the Total alkalinity (mg/lit)

session Site 1 Site2 Site3 Site4 SiteS
Monsoon 167.2 164.1 187.2 189.1 177
winter 125.1 126.1 124.2 125.4 126.1
summer 223.1 227.2 229.1 221.4 224.5
Mean value 171.8 172.47 180.17 178.63 175.87
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Calcium (Ca): Calcium is one of the most abundant substances in water as proposed by
many workers. It has got a high affinity to absorb on the soil particles; therefore, the
cation exchange equilibrium and presence of other cation greatly influence its
concentration in water. It is observed that maximum value of Calcium (Ca) recorded in
the monsoon season, 67.2 mg/lit at the site no. 1 and Minimum Calcium (Ca), is recorded
23.1 mg/lit at the site no. 1 in summer session. Maximum Average Calcium (Ca) is
recorded 39.13 mg/lit at site No. 2, and minimum Average Total alkalinity is recorded
35.16 mg/lit. at site No. 4. (Fig.3). it is observed that excessive limit crossed at sample
sites No. 134 and 5 in monsoon session. While in summer session all samples are crossed

excessive limit.
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Magnesium (Mg): Magnesium is determined as the difference between total hardness and
calcium hardness. Magnesium also occurs in all kind of natural water sample but its
concentration remains generally lower than the calcium hardness. maximum Range of the
Magnesium 24.2 (mg/lit) is recorded in the monsoon season at the site no. 2 and
Minimum Range of the Magnesium, is recorded 15.4 mg/lit at the site no. 4 in summer
session. Maximum Average Range of the Magnesium is recorded 21.1 mg/lit at site No.
5, and minimum Average Range of the Magnesium is recorded 19.83 mg/lit. at site No. 3
(Fig. 4)

Total Hardness: Hardness was originally defined as the capacity of water to precipitate
soap. Calcium and magnesium precipitate soap, forming a curd which causes “bathtub
ring” and dingy laundry (yellowing, graying, loss of brightness, and reduced life of
washable fabrics), feels unpleasant on the skin (red, itchy, or dry skin), and tends to waste
soap. maximum Range of the Total Hardness 630.5 (mg/lit) is recorded in the summer
season at the site no. 5 and Minimum Range of the Total Hardness, is recorded 110.7
mg/lit at the site no. 5 in Monsoon session. Maximum Average Range of the Total

Hardness is recorded 12.33 mg/lit at site No. 1, and minimum Average Range of the Total

Hardness is recorded 115.57 mg/lit. at site No. 3. (Table: 3)
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Table: 3

Range of the Total Hardness (mg/lit)

Session Site 1 Site2 Site3 Site4 SiteS
Monsoon 110.66 117 110.33 109.7 110.7
winter 115.7 116.1 111.2 111.4 119.1
summer 129.3 127.9 125.2 126.4 130.5
Mean value 118.55 120.33 115.57 115.83 120.10

Chlorides: Looking towards the contamination of water body, during the present
investigations efforts were made to evaluate the amount of Chlorides in the various site
samples. The experimental observations have been indicated maximum Range of the
Chlorides 60.0 (mg/lit) is recorded in the Monsoon season at the site no. 2 and Minimum
Range of the Chlorides , is recorded 16.9 mg/lit at the site no. 4 in summer session.
Maximum Average Range of the Chlorides is recorded 38 mg/lit at site No. 1, and
minimum Average Range of the Chlorides is recorded 27.4 mg/lit. at site No. 3. (Fig. 6)
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Dissolved Oxygen (DO): DO is the oxygen concentration present in a given water sample.

The concentration of oxygen reflects whether the process undergoing is aerobic or
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anaerobic. It is observed maximum Range of the DO 4.3 (mg/lit) is recorded in the
summer season at the site no. 1 and Minimum Range of the DO , is recorded 3.1 mg/lit at
the site no. 5 in winter session. Maximum Average Range of the DO is recorded 3.8
mg/lit at site No. 1, and minimum Average Range of the DO is recorded 3.5 mg/lit. at site

No. 4,5. (Table: 4)

Table: 4
Range of the DO (mg/lit).

Session Site 1 Site2 Site3 Site4 Site5
Monsoon 3.4 3.6 3.3 35 3.6
winter 3.7 3.2 3.5 3.4 3.1
summer 4.3 3.9 4.2 3.7 3.9
Mean value 3.8 3.6 3.7 3.5 3.5

Biological Oxygen Demand (BOD): It has been found that, BOD plays an important role
for the existence of lives. Looking towards the contamination of water body, during the
present investigations efforts were made to evaluate the amount of BOD in the various
water samples. maximum Range of the BOD 5.7 (mg/lit) is recorded in the winter season
at the site no. 1 and Minimum Range of the BOD , is recorded 3.7 mg/lit at the site no. 4
in summer session. Maximum Average Range of the BOD is recorded 4.6 mg/lit at site
No. 1, and minimum Average Range of the BOD is recorded 4.1 mg/lit. at site No. 3.
(Table: 5)

Table: 5
Range of the BOD (mg/lit.).
Session Site 1 Site2 Site3 Site4 Site5
Monsoon 4.4 49 4.3 4.5 4.6
winter 5.7 4.2 3.5 4.4 5.1
summer 39 3.9 4.2 3.7 3.9
Mean value 4.6 4.3 4.1 4.2 4.5
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Chemical Oxygen Demand (COD): Since COD does not work independently hence its
performance will depend on so many allied factors. Low value of COD comparatively in
colder months may be due to lesser quantity of total solids, dissolved solids, and

suspended solids in water as well as to the quantitative number of phytoplankton

population.
e Range of the coD (mg/lit.).
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maximum Range of the COD 11.1(mg/lit) is recorded in the winter season at the site no.
5 and Minimum Range of the COD , is recorded 9.2 mg/lit at the site no. 3 in summer
session. Maximum Average Range of the COD is recorded 10.5 mg/lit at site No. 5, and

minimum Average Range of the COD is recorded 9.6 mg/lit. at site No.2,3,4. (Fig. 5)

CONCLUSION

In the present investigation, an attempt was made to evaluate the ground water quality
of municipal corporation area of Nagar panchayat Rampur Naikin district Sidhi, Madhya
Pradesh, India. The water samples were found to be moderately hard; the hardness of water
caused by the presence of Calcium and Magnesium study reveals that all the sites have
hardness within the desirable limit prescribed by WHO. The TDS values of water samples of

certain samples are higher but overall it is in the permissible range.

The water samples are slightly alkaline in nature. The values of various parameters
such as TSS, TDS, TA, BOD, COD and DO shows the ground water of area needs some
degree of treatment before use. The study helps us to understand the quality of the water as

well as to develop suitable management practices to protect the ground water resources.
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