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ABSTRACT

Requirement of water is essential for the survival of any form of life. A normal health person con-
sumes around 24 litre of water every day. The requirement of useful water is increasing day by day due
to industrialization at one end and multiplying population on the other end. The menace of water
borne diseases and epidemics still threaten the well-being of the population especially in the undevel-
oped or developed countries. In the recent years delay in the monsoon or less than the average rainfall
has increased this problem. The cement plants which were earlier based on wet process changed to dry
process to get rid of water problem. But still they have impact the water scenario. In this paper an
attempt has been made to observe the impact of cement industry on the ground water quality in the
vicinity of plant. The quality of water is also compared to the WHO drinking water standard to observe
the difference in the prescribed values.

INTRODUCTION

Cement plant is based on the latest dry process so the
water requirement is quite low.  The average consump-
tion of water for township and plant is around 4582
KL /day, out of the total water around 1033.15 KL/
day is used in the colony while 3548.84 Kl/day is
used in the plant.

Water is the basic and foremost necessity for the
survival of any living being, plants and animals. It is
also obvious that establishment and operation of any
industry shall affect the water resources of the area.
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The extent up to which impacts are likely on existing
water resources depend upon the baseline quality of
the water body and quality of  effluent discharged by
the new industry.

The water resources of study area broadly fall un-
der the following two categories:

Surface water Resources

Includes Rivers, Streams, Lakes, Ponds etc,

Ground water Resources: Includes accumulated wa-
ter in deeper strata of ground. The only source of re-
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plenishing these water resources is in the form of rain-
fall water which percolates into the ground during
runoff.

The present study is done for the Comprehensive
Environmental Impact Assessment and in this case
the results of earlier study (EIA) were also available
so an attempt is also made to make the comparison of
water quality at the earlier stage with current water
quality.
Ground Water Resources in Study Area

Ground water resources observed in study area had
been mainly hand pumps, dug wells and bore wells.
People in study area met their daily water require-
ment by hand pumps and dug wells whereas bore
well mainly took care to the irrigation water require-
ment of the area. Cement Plant has been having num-
ber of bore wells to meet their plant and domestic water
requirement.

Ground Water Sampling Locations

To analyze the ground water quality of the study area,
ground water samples were collected from four loca-
tions mentioned as:
a) Location a
b) Location b
c) Location c
d) Location d

The sampling locations were selected in different
directions in order to obtain the clear scenario of the
ground water quality in the vicinity of plant area. The
locations their aerial distances and directions with
respect to cement plant are listed as. Table 1

MATERIALS AN METHODS

To analyze the ground water quality of the study area,
for all the four locations i.e. Location a, Location b,
Location c & Location d,  water samples were col-
lected, once in each season, these monitoring loca-
tions are the same from where earlier samples were
collected, to asses the change in ground water quality

in last 5-6 years. Samples were collected for all the
four seasons. All the samples were collected using the
spot sampling procedure.

Chemical analysis for each sample was done for
19 parameters in order to assess the ground water
quality of the study area. The results obtained are pre-
sented (average results of all seasons) in Table 2 to 3.

These results are compared with BIS drinking water
standards (as per IS-10500: 1991) enclosed as Annex-
ure -2 and WHO potable water guidelines enclosed
as Annexure -1, which reveals following inferences.

RESULTS AND DISCUSSION

Results Compared with BIS Drinking Water
Standards

Following observations can be made by comparing
the ground water quality results obtained for the study
area (enclosed as Table 2  to 5) with BIS drinking wa-
ter standards.

a. pH value of these water samples for all the four
locations during all the four seasons varied from a
maximum of 8.5 to a minimum of 8.05, which Shows
that water was slightly basic in nature. However for
the entire study period of one year pH value of ground
water of study area for all the four locations were
within the prescribed limit of BIS drinking water Stan-
dard of 6.5-8.5

b. Variation observed in the concentration of  Tur-
bidity, TDS, Total hardness, Calcium, Fluoride, Ni-
trates Manganese, Sulfates and Total Iron are as in
Table.

Comparison of these results with BIS standards
showed that-

• Turbidity, Fluorides, Nitrates, Manganese, Chlo-
rides and Total Iron were within the BIS standards of
t NTU (max), 1.0 mg/L (max), 45.0 mg/L (max), 0.1
mg/L (max), 25C) mg/L (max) and 0.3 mg/L (max)
respectively.

• Concentration for Sulfates and Total Dissolved
Solids exceeded the desirable BIS standards of 200
mg/L (max) and 500 mg/L (max) respectively, how-
ever were within the BIS extended limits of 400 mg/L
(max) and 200 mg/L (max) respectively.

• Total Hardness of the water samples exceeded the
BIS desirable limits of 300 mg/L (max) for most of the
seasons. This is due to the high calcium concentra-
tion (may be present in form of carbonates) which also

Tabe 1. Location of sampling point

S.No. Location Direction Distance with
respect to
cement plant

1. A SSW 1.0
2. B W 1.5
3. C NW 2.0
4. d E 2.5
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Table 2. Average ground water quality in the study area
Year-1998-99

S.No. Parameters Location- a Location- b Location- c Location- d

1. Turbidity 1.00 1.00 1.00 1.00
2. Total dissolved Solids 450.25 455.25 440.50 558.75
3. Total Hardness 330.00 310.00 213.00 370.00
4. Permanent Hardness 196.50 193.50 138.75 243.25
5. Temporary Hardness 133.50 141.50 74.25 151.75
6. Calcium (as Ca) 117.25 186.50 112.75 148.13
7. Maganisum (as Mg) 106.69 129.52 84.77 102.25
8. Total Alkalinity 272.75 282.00 206.00 217.93
9. Conductivity at 25OC  (mhos/cm) 698.50 662.00 543.50 733.00
10. Fluoride (as F) 0.05 0.11 0.09 0.09
11. Nitrates (as NaNo3) 6.91 4.04 4.08 3.70
12. Sodium (as Na) 32.06 42.68 34.70 76.48
13. Potassium (as K) 2.77 3.15 1.42 3.09
14. Manganese (as Mn) N.D N.D N.D N.D
15. pH Value 8.33 8.21 8.28 8.26
16. Chloride (as Cl) 45.50 9.50 9.50 14.13
17. Sulfates (as SO4) 79.75 81.75 96.50 170.50
18. Phosphates(as PO4) 2.05 2.06 2.39 2.50
19. Total Iron (as Fe) 0.06 0.05 0.07 0.06

Note : All values except turbidity, Conductivity and pH are in mg/L
N.D = Not detectable

Table 3. Average ground water quality in the study area
Year-1993-94

S.No. Parameters Location- a Location- b Location- c Location- d

1. Turbidity 1.00 1.00 1.00 1.00
2. Total dissolved Solids 393.00 628.00 302.00 654.00
3. Total Hardness 319.00 459.00 250.00 385.00
4. Permanent Hardness 217.00 363.00 158.00 298.00
5. Temporary Hardness 102.00 126.00 92.00 87.00
6. Calcium (as Ca) 87.00 145.00 63.00 113.00
7. Maganisum (as Mg) 24.00 23.00 22.00 27.00
8. Total Alkalinity 225.00 224.00 238.00 264.00
9. Conductivity at 25oC (mhos/cm) 629.00 997.00 482.00 1052.00
10. Fluoride (as F) 0.07 00.15 0.102 0.09
11. Nitrates (as NaNo3) 7.00 4.00 4.00 3.00
12. Sodium (as Na) 32.00 35.00 25.00 84.00
13. Potassium (as K) 3.00 3.00 1.50 3.00
14. Manganese (as Mn) N.D N.D N.D N.D
15. pH Value 8.20 8.10 8.10 8.20
16. Chloride (as Cl) 87.00 23.00 19.00 88.00
17. Sulfates (as SO4) 35.00 266.00 35.00 181.00
18. Phosphates(as PO4) N.A N.A N.A N.A
19. Total Iron (as Fe) 0.05 0.05 0.06 0.05

Note: All values except turbidity, Conductivity and pH are in mg/L
N.D=Not detectable
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Annexure  2. Indian Standard Drinking Waterspecification  (BIS 10500: 1991)

S.N. Substance or Characteristic Requirement Permissible Limit in the
(Desirable Limit) absence of Alternate source

Essential characteristics
1. Color, (Hazen units, Max) 5 25
2. Odor Unobjectionable Unobjectionable
3. Taste Agreeable Agreeable
4. Turbidity  (NTU, Max) 5 10
5. pH  Value 6.5 to 8.5 No Relaxation
6. Total Hardness (as CaCo3) mg/L, Max 300 600
7. Iron (as Fe) mg/L,Max 0.3 1.0
8. Chlorides (as Cl) mg/L,Max. 250 1000
9. Residual, free     chlorine, mg/L, min 0.2 --

Note: All values except pH are in mg/L

Annexure - 1 Who Portable Water Guidelines

S.No Parameters Concentration (Mg/L)

1. Total Dissolved Solids 1000
2. pH value 6.5-8.5
3. Total Hardness 500
4. Sodium as Na 200
5. Manganese as MN 0.1
6. Chlorides as CL 250
7. Sulfates as SO4 400
8. Iron as Fe 0.3

Note: All values except pH are in mg/L

exceeded the BIS standards of 75 mg/L (max) for most
of the seasons. These values also were within the ex-
tended, limit of 600 mg/L (max) and 200 mg/L (max).

In the Light of above observations it can be de-
duced that the ground water quality of the study area
have not complied with the desirable limits of BIS
drinking water standards, however it met the permis-
sible limits of BIS drinking water standards.

Result Compared with WHO Potable Water Guide-
lines

The comparison of ground water results (average re-
sults) obtained for the study period (enclosed as Table
2 to 3) with WHO potable water guidelines (enclosed
as Annexure–1) revealed that most of the parameters
were well below the WHO potable water guidelines.
Total Hardness exceeded the prescribed limits of 500
mg/L (max) but the difference was negligible.

Hence it can be stated that the ground water qual-
ity of the study area met the WHO potable water guide-
lines.

In the light of the above comparisons it can be de-
duced that the ground water quality of the study area

for all the four locations needed some primary treat-
ment and disinfection before using for drinking pur-
pose.

Comparative Study for Ground water Quality with
the Previous Study Results

Ground water results were compared with the previ-
ous study results, which is presented inTables 6 to 9.

1. Location A

When  we compared the ground water results of the
recent study with the previous study it was clear that
most of the parameters showed higher results  taken
as the average of all four seasons,while some param-
eters showed identical values. Parameters like total
solids, total hardness, alkalinity and iron shows
higher results and reasons for the higher values could
be  due to constant use and replenishment of ground
water resources. The mineral beds in contact with
water table led to slight changes in characteristics
noted in these observations.

2. Location B

Average ground water characteristics of location b
showed variation from the previous study and this
could be is due to the increase in mining activity in
surrounding localities.

3. Location C

When average ground water results of location c were
compared with the average ground water results of
previous study, following conclusion can be drawn.

There was sharp increase in the total dissolved
solids, total hardness, permanent hardness, conduc-
tivity sulphate and sodium as well as in pH values.
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While phosphates, which were absent in the previ-
ous study results showed reading of 2.39 mg/ L in the
present study. This could be due to the constant use
and replenishment of ground water resources.

4. Location D

Comparative average results of location d showed that
some values were on the higher side as compared to
the previous study while some were identical and
some showed lesser concentration from the previous
study.

Total solids, total hardness temporary hardness,
calcium, magnesium, pH, total alkalinity, conductiv-
ity were slightly on the higher side. While phosphates
which was absent in the previous study, showed read-
ing of 2.50 mg/ L.

CONCLUSION

The time has come when industrialist should take
appropriate measures to reduce the water consump-
tion and on the other hand scientist should devel-
oped latest technologies to change the current water
extensive unit/process to less water consuming pro-
cess to save the precious matter. Changing of wet pro-

cess to dry process for making cement could be a good
example of this.

Impact of forest removal and ozone layer deple-
tion is now a day’s daily column in most of the re-
nowned newspapers but time has come when every
single person has to think, gain knowledge and act in
the direction to save the earth and its natural re-
sources.
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