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ABSTRACT: Salem is known for the basic refractory industry in Tamil Nadu. It generally contributes to the economic
development but at the same time destroys the natural environment.Magnesite is mined from three large mines in
Salem. The mine site of Magnesite covers considerable area and the low grade Magnesite ores are dumped around the
mines. The overdumping of magnesite could result in environmental pollutionand cause lowering of water level and
deterioration in surface and ground water quality.The study is conducted in and around the magnesite mines to identify
the concentration of the different contaminants in the groundwater. Analyses were conducted to determine the
hydrochemical characteristics of 50 ground water samples around magnesite mines featuring the deposits of sodium,
calcium, magnesium, fluoride, chloride and nitrate. The spatial distribution of groundwater is also presented.
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I. INTRODUCTION

Ground water is a critical component of the water resources in earth. Approximately 25 percent of the earth’s total
fresh water supply is stored as ground water. The evaluation of our ground water quality is complex. The contamination
of the groundwater occurs due to many activities. It can be sudden release due to accidents and gradual release from the
adverse industrial and agricultural practices. When contamination is suspected in a particular area, a qualitative or
quantitative risk assessment has to be performed to evaluate the significance of the contamination and its risks.

According to P.L.Younger, the surface mining removes the part of the aquifer when the mines are excavated into
aquifer materials. This also leads to the increase in vulnerability for the surrounding aquifer resources. The leachate
water and runoff water from waste dumps also contaminate nearby water streams. From the study of Nebojsa et al, it is
also found that during the course of exploration, extraction and processing of mineral ores, considerable amounts of
solid and liquid waste are generated and accompanied by emissions of particulate matter and harmful gases into the
atmosphere. Due to uncontrolled discharges of mine water, abandoned mines can act as pollution sources for a longer
time.

R.K.Tiwary et al states that “In the process of development, mining is one of the core industry contributing towards
the deterioration of the environment in terms of air, water and land pollution”. In India, Magnesite mines becomes the
major profit earing sector in short time. The refractory industries are the back bone of nation as the demand for the
refractory bricks is increasing every year. The mine site of Magnesite covers considerable area and the low grade
Magnesite ores are dumped around the mines. This may cause chemical reaction of ores with rain water which in turn
contaminates the ground water. The impact of surface mining on natural hydrogeology is severe. Hence it is essential
for the evaluation of ground water quality around the mines.

This paper aims at the evaluation of the different physical and chemical contaminants and their concentration in the
groundwater in the sites choosen in and around the magnesite mines in salem. The spatial distribution for the
groundwater quality in the study area is also prepared to estimate the effect of contamination in groundwater in the 50
samples.

II. STUDY AREA

Salem in Tamil Nadu, which was known for the basic refractory industry in the country is chosen as the study area.
Magnesite is the chief raw material for basic refractories. It is being mined from three large mines located in Salem. In

IJEETR©2026 |  AnISO 9001:2008 Certified Journal | 4399



http://www.ijeetr.org/

International Journal of Engineering & Extended Technologies Research (IJEETR)

.."r\, | ISSN: 2322-0163 | www.ijeetr.com | A Bimonthly, Peer Reviewed, Scholarly Indexed Journal |
N2 =
y,i y ?; | Volume 8, Issue 2, March - April 2026 |
=yt gk
IJEETR DOI:10.15662/1IJEETR.2026.0802445

addition to magnesite, dunite, one of the host rocks of mineralization, is also being mined. The deposits occupy
numerous N-S trending small and moderately high hillocks (ranging in height from 5m to 70m from the mean ground
surface). The average temperatures range from 37°C to — 43°C and the average rainfall for the district is 972.3mm.
Topography of the study area contains generally plain land and undulating terrain only. Occasionally there are some
ridges and valleys. Predominantly soil groups in the study area belong to Blackcotton, Gravel and mixture of clay
loamy soil.

III. SAMPLE STATIONS AND SAMPLE COLLECTION:

The sample stations are chosen around the magnesite mines in salem to assess the quality of ground water. The
preliminary and reconnaissance survey has been carried out to make the samples observation points for ground water
collection. Water samples has been collected from the study area and a hand held GPS with 5m accuracy was used to
get the spatial data for fifty water samples. The location of 50 stations is shown in the figure 1.

Water samples are collected in polythene bottles from the sample stations in the study area . Before the sample
collection, bottles were thoroughly cleaned followed by repeated washing with de-ionized water. Collected water
samples were transferred to laboratories and stored in refrigerator at 4°c till the sample analysis. The samples of ground
water is analysed to determine the chemical parameters namely Ph, Electrical Conductivity, Total Dissolved Solids,
Total Hardness, Calcium Hardness, Magnesium Hardness, Fluoride, Total Alkalinity, Chloride, Sodium and Sulphate to
understand the effect of magnesite in the ground water.
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Figure 1: Location of Sample Stations in Salem
IV. SAMPLE ANALYSIS AND RESULTS:
Ground water quality assessment is carried out to determine the suitability of water samples in terms of drinking,
domestic and agricultural purposes. The portability of drinking water from domestic well samples is mainly based on

recommended permissible limits for certain parameters described in BIS, WHO and ICMR limits for drinking water.
The results of the research are presented in table 1. The obtained results were compared with standard values prescribed
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by the Bureau of Indian Standard (BIS), World Health Organisation (WHO) and Indian Council of Medical Research
(ICMR).

V. SPATIAL DISTRIBUTION OF GROUNDWATER

The results obtained from the parameter testing is integrated with the digitized map of the study area using Arc GIS
10.1 to produce the ArcGIS profile which shows the spatial distribution of individual parameters in Salem region, using
IDW ( Inverse Distance Weighted) technique. The spatial distribution diagram for different parameters is shown in
figure 2 to figure 10.
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Figure 2: Spatial Distribution Diagram for pH in Study Area
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Figure 3: Spatial Distribution Diagram for Total Alkalinity in Study Area
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Figure 4: Spatial Distribution Diagram for Chloride in Study Area
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Figure 5: Spatial Distribution Diagram for Total Dissolved Solids in Study Area
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Figure 6: Spatial Distribution Diagram for Total Hardness in Study Area
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Figure 7: Spatial Distribution Diagram for Calcium Hardness in Study Area

ooe s ws0E 7730 igoE 7811230 7Brs0E
1 1 L L

|1reerson

SPATIAL DISTRIBUTION DIAGRAM - MAGNESIUM HARDNESSy

BRELEE
Fireson

114230 Frreason
1400w Frrreoon
1137308 [rrsraon
srasone]

[1r3son

113230°N-
Firszzon

300N
oA p-11300N

Legend
*  station_pt
o] —
[_Isoun
vorsis 3 45 6 MAGNESIUM HARDNESS
- [ ] WITHIN PERMISSIBLE LIMIT
e [ WITHOUT PERMISSIBLE LIMIT Frrason
mo0e mzhoe ndoe v riboe [y - erboe

Figure 8: Spatial Distribution Diagram for Magnesium Hardness in Study Area
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Figure 10: Spatial Distribution Diagram for Dissolved Oxygen in Study Area
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Figure 11: Spatial Distribution Diagram for Fluoride in Study Area
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VI. CONCLUSION

Mining of magnesite ore has been going on continuously for the past 50 years. Many Township, Villages and cultivable
land are distributed aroundmagnesite mines. Some investigation carried out in the past reveals that the ground water
quality is detracting in Salem. In the view of expansion of magnesite mines, modern agriculture practices and
urbanization, the present investigation on ground water quality assessment around magnesite mines and salem township
has been carried out for 50 ground water samples from the places around magnesite mines and some of the township in
salem. Ground Water samples were analyzed using standard methods. The interpretation of chemical data of the ground
water has been done using GIS technique. It reveals that more than 52% ground water samples areas falls under poor
categories indicating the leaching of mines waste through ground water.
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Table 1: Physico-chemical characteristics of ground water sample in Study Area

Eﬁ) pH EC TA CL TDS | TH | Ca | Mg | SO4 | NA F g

L | SAMPLE

NO. STATION us (ppm)

S1 | Adivaram 7.82 1206 | 228 [ 32661 | 598 | 383 [ 172 | 211 | 276 | 248 | 1.09 [ 5
Ayyamperuma

© Ipatti 7.8 es | 184 337 621 244 | 102 | 142 | 375 | 143 | 136 | 45

S3 [ Chettichavadi 8.14 986 | 304 376 489 [ 359 | 160 | 199 [ 189 [ 151 1 |36

S4 | Karuppur 7.23 1307 | 121 209 647 | 302 | 131 | 171 | 248 | 176 | 1.07 |32
Gollapatti(pud

ss | un 7.09 loar | 148 454 500 | 354 | 157 | 197 | 307 | 214 | 1.09 | 5

S6 | Kundur 8.16 928 | 278 | 2739 | 451 401 | 180 | 221 | 170 | 158 | 038 | 64

S7 [ Sengaradu 8.67 756 | 318 211 372 | 378 | 169 | 209 | 293 | 384 [ 097 | 7
Vinayakampat

s | 8.14 067 | 278 377 972 | 332 | 146 | 186 | 301 | 175 | 1.14 | 2.7
Muniyappank 7.1 187 | 3298 | 343 | 298 | 129 | 169 | 407 | 152 | 0.75 | 3.8

S9 ovil 723

S10 | Mungilpadi 8.52 968 | 298 176 464 | 301 | 131 | 170 | 361 | 148 | 0.87 | 6.9

S11 | Vellakkalpatti 6.9 987 159 240 472 | 382 | 171 | 211 [ 379 | 104 | 0.84 |35

S12 | Pasuvakkal 8.1 674 | 286 246 321 282 | 122 | 160 | 482 | 163 | 048 | 4

S13 | Mettupatti 79 [ 564 208 159.8 | 26l 310 | 135 | 175 | 159. | 195 | 032 [ 1.9

S14 | Kilakkadu 7.54 1302 | 176 210 644 | 231 | 95 | 136 | 154 | 62 [ 0.1 | 2.1
Kavundappan 7.12 140 129.8 140 | 342 | 151 | 191 | 285 | 139 | 029 | 3

S15 | ur 305

. 3.4

s16 | RK Township | 7.63 108 189 172 204 | 349 | 155 | 194 | 109 | 173 | 05 |
Maramangalat

$17 | tpatt 7.83 206 192 | 17439 | 196 | 395 | 185 | 210 | 295 | 135 | 0.98 | 6.2

S18 | Daivanagar 7.21 576 122 208 261 236 | 98 | 138 | 198 | 177 | 1.01 | 3.7

S19 | Suramangalam 7.49 487 152 178 206 248 104 144 287 125 1 4.1

S20 | Johnson nagar | 7.25 467 124 184 222 | 233 | 97 | 136 | 250 | 238 | 053 |48

S21 | ATC nagar 7.31 546 140 159 262 | 381 | 171 | 210 | 221 | 183 | 1.08 | 6.5
Annamalainag

2 | o 8.2 06 | 318 | 2849 | 1488 | 348 | 154 | 194 | 189 | 225 | 0.72 | 74

$23 | Murugappatti 7.44 1312 | 110 280 644 142 | 64 78 | 100 | 146 | 05 |42

S24 | Steel plant 7.51 1076 | 109 1489 | 5113 | 100 | 30 70 76 | 157 [ 1.09 | 4
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housings
S25 | Sivadapuram 7.38 1234 101 127 607 258 109 149 49 219 | 0.05 | 6.5
Bodhinayakan
$26 | patti 6.79 986 113 248 482 438 199 239 106 183 0.83 | 49
S27 | PM nagar 6.92 705 108 226 348 188 68 120 149 117 1.07 6
S28 | Nettimedu 7.28 528 104 192 257.9 306 130 176 100 153 1 4.1
Ondapillaikad
329 |u 7.17 1024 122 150 502 384 172 212 184 179 0.88 | 44
S30 | Ammapettai 7.12 1943 98 191.3 925 395 178 217 138 210 0.63 | 6.5
S31 | Mottur 7.06 1398 102 184.2 684 348 155 193 103 152 0.17 | 5.8
Paramatarman | =5 97| 1006 | 159 | 1734 | 498 | 140 | 50 | 90 | 987 | 109 | 0.84 |49
S32 | galam
Attaranaipuliv
333 | eri 7.01 742 110 200 362 229 87 142 10.3 134 1.34 | 2.7
Gandhinagar
$34 | colony 7.39 700 134 140.3 342 233 95 138 59 41 1 3.1
Gejjanayakkan
S35 | patti 7.79 1076 148 183.1 518.1 266 104 162 139 98 098 | 6.8
Sengodampala | ¢ o 315 1632 | 478.1 | 348 | 154 | 194 | 198 | 57 | 131 |59
S36 | iyam 986
S37 | Mettukkadu 7.24 1498 ‘167 237 737.8 382 171 211 269 84 038 | 42
Chinnasiranga
$38 | ppadi 7.45 574 185 132.3 252 246 103 143 307 238 085 | 2.8
S39 | Mungileri 7.22 612 142 438.5 287 382 172 210 148 48 1.09 4
Ammapalaiya 3.9
s40 | m 7.54 687 154 384.3 334 374 167 207 135 214 | 0.89 3
Malaiyampalai
$41 | yam 7.46 1178 180 125 560 108 34 74 165 84 06 |24
S42 | Attanur 7.94 689 110 220 319 185 73 112 144 71 0.88 | 4.1
Kumarapalaiy
$43 | am 7.8 989 197 137.4 472 170 65 105 139 87 139 | 7.8
S44 | Minnakkal 7.6 1198 136 348.2 583.3 224 92 132 102 98 0.23 7
Vadugampalai 6.0
$45 | yam 7.5 088 117 396 349.5 241 68 173 118 93 0.09 6
S46 | Vennandur 7.89 546 196 289.6 257 394 177 217 110 172 021 |53
Kalakkuttapal 7.29 152 | 4565 | 3489 | 252 | 106 | 146 | 97 | 113 | 0.78 | 7.9
S47 | aiyam 724
S48 | Attayyampatti 7.96 324 180 214 149 197 68 129 105 196 0.64 | 7.2
Kandaswamyk 7.6
349 | ovil 8.39 1023 273 109.8 503 156 58 98 69.2 149 0.07 3
. 7.3
350 Ammapatti. 7.91 456 192 525.5 216 332 135 197 84 145 0.19 9
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