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ABSTRACT

The piece of investigation was carried out to study the surface water quality and physico-chemical characteristics of
Hindusthan Lalpeth Coal Mines (HLCM) surface water Chandrapur district,(M.S) during the period October 2011
to March 2012. Chandrapur district is located in the eastern edge of Maharastra in Nagpur Division, the coal
mining industry has to dispose of millions of litres of water everyday to dig out coal fromthis mine. The water is
the main source of various water supplies in the thickly populated coal field and general use. Chandrapur city is
surrounded by many other major and minor coal industries. In this study, water samples from Hindusthan Lal peth
coal mine were collected and analyzed. Attempt is made to reflect the impact of mining on surrounding water
guality of these areas. Various physico-chemical characteristics of the mine water were analysed with respect to
different parameters like Temperature, pH, TDS, DO, Chloride, Fluoride, Turbidity, Hardness and metal like Fe, to
get clear picture of quality parameter in HLCM water of the Chandrapur town. This investigation reveals that
mining activity, markedly pollute the mine water. Mine water is of highly complex nature and of widdly varying
composition and nearly neutral or slightly alkaline in nature. By observing the result it can be concluded that the
parameters which were taken for study the surface water quality such as Turbidity, Chloride, Alkalinity, COD, Total
Dissolved solids are more than that of permissible limits. Where as Total Hardness , Fluoride, Iron is less than
permissible limit. And Dissolved Oxygen is almost same as per WHO standards.
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INTRODUCTION

It has been known that the Earth is an uniquegplanthe solar system and in the Universe tginogite and
flourish living creature on it, due to one of theryimportant factor that is water . But it is po#d more or less at
every nook and corner of the world . Water resaitses no exception for this phenomenon ( 1,2).

Surface water resourses cover as 176.8 xnlillion cubic meter and out of this only 50 percean be put to
beneficial use. The distribution among various uffesater is domestic 2.1%, agriculture 88 % uistdy 2.47% .
It is estimated that 31% rural and 75% urban pdjaran India has to assess potable water suppisfaSe water is
dominant source in organized urban and rural argaya ground water is remain the basic source ridtare of
pollutants entered in water depends on composifomaste water and the raw material processed pfteess and
toxicity of anions , cations, hydrocarbons constitlin waste. Fresh water availability is a critio@iting factor in
economic development and sustainability which Hdixectly impact on electric power supply (3 -7).
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Chandrapur is located on estern edge of Maharastai@ in the Nagpur division and forms the easpam of
Vidharbha region. The district (population in 204&s 21,19,262) lies between 18° 40'and 20° S5@hratitudes
and 78° 50" and 80° 60' east longitudes. Chanddigirict is encircled by Nagpur, Bhandara and dtiarDistricts
in Northern side, Gadchiroli in Eastern side, Addd District of AndraPradesh on Southern side,anhtmal on
Western side. The District of Chandrapur has aa af 10695 sq. m. This city is situated nearthieand Wardha
river from which water is supplied to Chandraputy@hrough Irai Dam constructed by Chandrapur Sdpesrmal
Power Station. Chandrapur is also famous for paddysoyabean crop growing area and vast densd.foA@art
from major coal mines, the main industries of tiritt are Rice Mills, Poha Mills, Cement Indussilike L&T,
Manikgarh, Ambuja, Murli Cement, ACC etc., BallarpPaper Mill Limited (BILT), Chandrapur Super theal
Power station ( Capacity 2340 MW ), Maharashtractetsmelt Limited (MEL), Ordanance Factory, Coal
Washeries, various Power Plants, Western Coal $-igilshited Mines (Durgapur, Bhatadi, Padmapur, ddistan
Lalpeth, Rayyatwari, Mahakali, Sasti, Mana, visajieiuri etc are situated very close to the city.( 8

HLCM is located in Chandrapur Area of WCL startiegear 1985. HLCM is situated 3 kms away fronutBoof
Chandrapur town in Wardha Valley Coal field of Medshtra State. Actually this project is plannedl&vY9 for
Annual Capacity of 0.59 Metric Tones of coal anadwhb600 employees are working in this project. MG

situated within the Municipal Area of ChandraputyCilrai river acts as the main drainage of themawhich flows
from North to South and meets Wardha river. Aregered under HLCM is about 311.66 Hectares (2} 1

Physiographically, the district is situated in théainganga and Wardha river basin. The easternvwasiern
boundaries of the district are well defined by tivers Wainganga Wardha and the tributaries addvari ( 2 ).

Chandrapur is known for hot and dry climate. Hutyics very low in the region. Temperatures statmasing in
October with December being the coldest month, withinimum average temperature of 7.6 °C and maxirofi
28.2 °C. The Southern region is warmer than thetidéon region. The lowest recorded temperature i€ 3
(Northern region) and 8 °C (Southern). Temperatlegin to rise in February. May is the hottest rhonith a
mean maximum temperature of 45 °C and minimum ofQ8lt is common for temperatures to reach up&d@,

and temperatures in this region are often the lsighte Southern Asia. The highest temperature eseorded in
Chandrapur was 48.3 °C on May 16, 1912 and lowestpérature recorded was2.8 °C on January 10, 1899.
Monsoons bring humidity to the region in June, #nsl lasts until September.

The average annual rainfall is about 1420 mm. Thstdfn region receives more rainfall than Westensoon
season [Jun-Sep], which exceeds 70%, but it fallgndrapidly in Summer [Feb-May] and average nundieainy
days is 60 to 65 per year.( 8 ).

As the study area is surrounded by many majormaimdr industries and thermal power station (CSTR®y all
in need of water for their various purposes .Sositnerces of water being exhausted day by day.lmit§ycto those
area ,urbanization and population also increadagby day as employment is easily available hetereand of
water is also increasing.

Coal escavation activity inside coal mines formany pits where water is setteled in large arhouhich can be
utilized for domestic and industrial purposes. Phesent study was carried out to know the statusabér quality
of mine water bodies in the Hindusthan Lalpeth eoniles Chandrapur (2).

EXPERIMENTAL SECTION

Water samples were collected in pre-cleaned popyleme bottles with necessary precaution given PHA
manual( 13 ) from HLCM. Samples were collected fr@et 2011 to March 2012 particularly in winter apb-
summer season. The studies were carried out fomsinths during the end of rainy season . Variougsigb-
chemical parameters were analyses as given in atndanual of water and waste water analysis of RIEE
Mannual (13 ). Samples were collected from ttessn between 10:00 a.m. to 11:30 a.m. Sampl¢h@@analysis
of dissolved oxygen was collected in BOD bottle(Q(28l), just below the water surface slowly to avaidy air
bubble entering into the bottle and fixed by WimldeA’ and Winkler’'s ‘B’ solution at site.

The parameters like Temperature, pH, Conductivity aurbidity were analyzed with the help of thernaten and
standard water analysis kit (systronics) and messant of transparency carried out by Secchi dishaoake For the
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analysis of other chemical parameters, the sanes collected in plastic can and transported ¢édaboratory on
same day ( 14 — 16)

The pH was measured with pH meter (ELICO), Analg$i®O, COD, alkalinity, chlorides, fluorides tota&rdness,
total solids, turbidity, Iron content were carriedt in our laboratory, as per NEERI manual for wated waste
water analysis (13 ).

Reagents used for the present investigation weRe AG.R. grade and double distilled water usedpi@paring
various solutions. All the reagents and caloringesolution were prepared and purified accordingstandard
method for the examination of water and waste water

GRAPHICAL REPRESENTATION OF VARIOUSPARAMETERS
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RESULTSAND DISCUSSION

Analytical results as depicted in Table revealegsgtochemical characteristics of water samples fioenmonth of
October 2011 to March 2012,

The result of physico chemical analysis of surfaeger have been presented in Table No.1.The oltaemults of
surface water analysis has been compared with tH®\atandards for drinking purpose.

In present study pH ranged between 6.9 to 8.1 samgter and was found to be slightly higher all@akmlue in the
month of January but according to 1S:10 500( 1f7i9 in permissible limit.Alkaline range of pH mdye due to
occurrences of limestone in the surrounding regibisampling stations.An anionic radical such ascaates |,
bicarbonates ,hydroxide and phosphate contribotésctease in alkalinity. This phenomenon has reenrded by
(Baruh et al and Bruvold et al (1970) and Singhtaal €1986),total alkalinity comes down with raadlfand goes up
after evaporation of water which is also reportgdbara S.S. (14-16)

3818



Pratiksha Tambekar et al J. Chem. Pharm. Res,, 2012, 4(8):3813-3821

These mine water contains very high amount of dissbsolids and hence corrosive in character pdgily due to
sulphate and chloride contents mentioned by (18)exhaustive survey of corrosivity of undergrounthe waters
from Indian coal mines was carried out. But cldercontent of mine water is very low in our studpissolved
solids are appreciably high in all the stations Within WHO higher range value .The value of TDQwhd
significant variations in the study sites whichsisown in Fig 4 .TDS varied between 527 to 623mg#.Thigh
values of TDS were observed that the stations isoal mining area. HLCM showed high total dissdhsolid
values.

Table 1: Values of physico-chemical parametersof sampling stationsof HLCM Chandrapur .

DEC JAN FEB MAR WHO/

S.No. Parameter Studied OCT11 NOV11 1 12 12 12 BIS
1 pH 6.90 7.40 730 810 720 790 6585
2 ALKALINITY (mg/l) 225 253 273 235 245 221 200
3 COD (mg/l) 23.70 18.50 1690 1760 1635 16.00 10
4 DO (mgll) 5.80 5.95 615 605 575 600 4-6
5 CHLORIDES (mg/l) 24.05 24.60 2320 2530 2590 2350 200
6 FLOURIDES (mg/l) 0.77 0.65 071 074 062 069 1.5
7 TOTAL HARDNESS (mg/l) 338 321 307 342 350 335 500
8 TOTAL DISSOLVE SOLIDS (mg/l) 544 527 539. 557 623 585 500
9 TURBIDITY 27.10 31.20 2790 2940 2830 28.90
10 IRON (mg/l) 0.23 0.27 019 018 018 020 0.3

Dissolved oxygen in this study is with in permidsilimit, except in the month of December and daputhe
dissolved oxygen is 6.15 and 6.05 mg/l.respectildlg change in oxygen content leads to undesith@xious
odour , under anaerobic conditions. (3)

In potable water, the salty taste is due to materitle concentration present in water . Chlorsleme of the major
inorganic anion of water .High concentration ofacfde indicate pollution due to organic waste .Cide was found
in the range of 23.20 t025.90 mg/l .Hence it ishimtthe tolerance limit.(200 mg/l) as per 1IS10 500()

High fluoride intake over a period of time can pigone for life. It is well known that excesadtide ion intake
beyond a limit is responsible for dental and slelftiorosis which is a serious health problem ianyareas of the
world. At the same time fluoride ion concentratiess than 0.8mg/l result in dental carries and Hiigbride ion
causes dental fluorosis. (Disfigurement of thehtpdtience it is essential to maintain the fluorigie concentration
between 0.8 to1.0 mg/l in drinking water ( 17 Xte present study ,fluoride ion concentration ignfibin the range
of 0.62 to 0.77 mg/l . Which shows less fluorida mpncentration and no detrimental effect on hubmeings (18-
22).

Mine water from these coalfield are quite hard diss is mainly due to the presence of carbonatebonate and
sulphate of ca & mg ions. Soft water are also entared in a very few sumps. Hardness of waternseasure of
the soap consuming capacity of water. Hard wateises harmful effect upon the health of consumentalT
hardness of sample sites varied from the ranga@®330 mg/l .According to 1S:10500 2004 total harsim found to
be higher side it is 300 ppm and permanent hasdiséa permissible limiti.e. 200 ppm (23).

Turbidity in water is caused by suspended mattat ihclay, slit and finely divided organic and iganic matter ,
soluble coloured organic compounds, planktons @hdranicroscopic constituents.Turbid water intexfethe self
purification of water by reducing photosynthesitdty of aquatic plants . Turbidity in present salemmwas found in
the range of 27.10 to 31.20 NTU .Turbidity is cargiively higher than the limit with respect 8110500:2004 (
13-14).

The high value of COD is due to increase in cotregion of oxygen demanding pollutant and also beeaof high
sun radiation and lowering water level. But ingaet study COD is in range of 16.00 to 23.70 m@0OD is high
in the month of October that is 23.70 and low ianth of March that is 16.00 mg/l . It is observeditCOD of
mine water is much higher than standard or perbiesdimit (23-32).

Iron is one of the most important constituent addal in human and other living organism. Iron isemsential
element for human nutrition and metabolism . Bulaige quantities results in toxic effects like tm@ehromoitosis
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in tissues if more iron accumulation takes pladee Thaximum permissible limit of iron in drinking tea is 0.3
ppm. The study reveals that the iron contenamgles is in permissible limits (23-32).

CONCLUSION

Hindusthan lalpeth coal mines has plenty of suri@ater potential but when we study the sample ftoenmonth
October 2011to March 2012. during this six montpans water quality was found almost same except few
parameters. The obtained data shows that hardiesility ,chloride ,TDS exceed the limits of dding water as
per norms. Therefore, the treatment is necedsHfore supply of water for domestic purposes (2388

The study reveals that surface water of Hindustalpeth coal mines is only suitable for drinkingrpose with
suitable water treatment and process.

Acknowledgement

Authors are thankful to Principal Dr. K. R. Dixineé Prof. Dr. Mrs. A. K. Dixit, Head, Applied Chernrig
Department RCERT Chandrapur, Dr. S. S. WazalwarMadagement and Principal Sai Polytechnic, Chandrap
for providing necessary facilities to complete #i®mve assessment and their constant encouragensentvd are
greatful to principal RKNEC, Nagpur for encouragetnand facilities provided for this research work.

REFERENCES

[1] SR Amarnani; RP Rao, Degradation of water ifp#olleru Lake, Indian J. ENV. Healtli999, Vol.41 No.4,
pp: 300-11.

[2] RK Tiwari; Abhishek; SK Sinha, Status of saré and ground water quality in coal mining andugtdal area
of jharia coalfield. Ind. J. Env. Pro2006, 26 (10), 905 — 910

[3] NEERI. Mannual for water and waste watk386.

[4] MP Chacharkar; et al. Some rare elementgaungdwater of Rajasthan, Ind. J. Env. Pri®92, 12(6), 445 —
450.

[5] SS DARA, A text book of Engineering Chemis8yChand New DelhR007.

[6] D Gopal, Groundwater quantities of rural amdan of Agra. J. Nat. Conseli992, 4(1), 89-93

[7] AK De, Environment chemistry (I1l edu), New D¢ 1994.

[8] District Gazetieer Chandrapur979.

[9] P Khanna; SN Kaul, Appropriate waste manag#nerhnologies for developing countries, |l imztional
Conference, NEERI, Nagpur995.

[10] SP Mathur; Maheshwary Navneet ,Water qualitglgsis and Environment in and around Industrializity of
kota.Indian J.Env. ProR006, 26(10), 917-922.

[11] A.Mahadevan; S.Krishnaswamy, A quality profieriver Vaigai (south India). Indian J.Environ &ltn, 1983,
Vol.21(4),288-299.

[12] Maharashtra Pollution Control Board MannualP®B,MUMBAI - 400 022)2006.

[13] APHA. Standard Methods for the ExaminationNditer and Wastewater, 18th Edition,

[14] BIS IS 10500 1991),standard parameters given by Government of India

[15] BIS IS 10500 2004) standard parameters given by Government of India.

[16] BIS IS 134282005), Standard parameters of drinking water given by&nment of India.

[17] American Public Health Association, WashingtbnC, 1992.

[18] KK Gaur, Physico-chemical and biological cheteristics of Keetham lake, J. Nature Con$@92, 4(1), 35-
39.

[19] LN Gupta; A Singh; GS Guptdnd. J. Env. Prot., 2009, 29(8), 71-72.

[20] BB Hosetti; A Kumar, Environmental impacsassment and management, DelBg8.

[21] N Ingole, D Dharmadhikari, S Patil, Environn@inchemistry and pollution control, Dasganu Prakas 1st
Edition, 2010, 180-184.

[22] A Jameel; AZ Hussain, Indian Journal of Eowimental protectior007, (27), 71-73

[23] National water policy, Ministry of water resaes,2000.

[24] NS Rajurkar; B Nongbri; AM Patwardhan, Waterality status of river Umkhrah at Shillong. dd Env.
Prot.2003, 23(9), 990-998.

[25] SK Sharma; CP Singigua-cutt., 2005, 6(2), 197-204.

[26] SM Sajidu; RL Masamba; J.F.Mwatsetezat;J.Physical sci., 2008, 3(1),1-11.

3820



Pratiksha Tambekar et al J. Chem. Pharm. Res,, 2012, 4(8):3813-3821

[27] Singhan et , total alkalinity comes down wigtinfall and goes up after evaporation of wateB6.

[28] EW Taylor, Examination of water and water sliggp F and A. Churchill Ltd1958.

[29] RK Trivedi, PK Goel Chemical and biologicakthods for water pollution studiek984.

[30] SP Wagh; VS Shrivastava, Indian Journal ofiemmental protectior007, (27), 165-167

[31] Water Standards and Health Advisories, EPAt&thStates Environmental Protection Agency, Wasbimg
DC, 2011.

[32] Baruh et al, Bruvold et al mineral test ahd potability of domestic waste water research anog pergamon
press,1970, volume 4:331-340.

[33] Gurdeep singh, Asurvey of corrosivity of ungierund mine water from Indian coal mine ,InternagiibJournal
of mine water1986, 5(1), 21-32.

[34] BK Sharma , Industrial Chemistry, Goel publigy house Meeru001.

[35] MR Mahananda; BP Mohanty; NR Behera, Physioemical analysis of surface and ground water barga
district, Orrisa, India. IJIRRA010, 2(3).

3821



