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Hydrogeological and Hydrogeochemical Study in Bilaspur
District, Chhattisgarh, India.

A.S.MAJUMDAR
Research Scholar (Geology)
DR.C.V. Raman University, Kota, Bilaspur

Abstract

Water supply in Indian cities will fall 50 percdmtlow demand by 2030, predicted in a new UN relaomched

in Delhi ahead of World Water Day on March 22. Thport warns of an urgent need to manage the vgorld’
water, more sustainably and highlight the problenground water over-extraction, particularly in fadand
China. It says, 20 percent of global groundwaterces are already over-exploited and warns thelg@molwill
only become more acute without better managemaettit,degmand expected to rise by 55 percent by 2050.

Arpariver is a main tributary of Mahanadi whichkisown as the perennial source of irrigation in sete of
Chhattisgarh, making the lands of the state feftden a very long time. Bilaspur is positioned ¢ tbank of
one of the prominent branches of Mahanadi- ArpaRiBilaspur district is a flourishing place whishblessed
with an abundance of natural resources. In Chigattis there are vast stretches of fertile fiel@g #re used for
growing a number of high quality crops. Every yBdaspur contributes considerably towards the Sdtsal
crop production. Chhattisgarh is richly endowedhwitinerals, forests and freshwater source. It besst cover
44 percent and is home to diverse tropical flom fanina, with an average annual rainfall of 1250mm.

The state produces some of the best rice variatdsis known as the “Rice Bowl” of the country. Tiagid
growth of industrialization and urbanisation is tihejor cause of exploitation of groundwater. Onaaerage,
the groundwater level in Bilaspur city has lowergro 30 feet. Though the physical and chemicalpatars

like pH, Total Solids, B.O.D. and fluoride are initin range and some parameters such as turbidity,
magnesium, calcium are little higher in range due geological, geographical and enrichment of lioes
deposition in the area.

Keywords. Sustainable, exploitable, perennial, rice bowl.
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INTRODUCTION

Water supply in Indian cities will fall 50 percdmtlow demand by 2030, predicted a new UN reporidhad in
Delhi ahead of World Water Day on March 22. Theorégvarns of an urgent need to manage the worldtexry
more sustainably and highlight the problem of gowater over-extraction, particularly in India andi@a. It
says, 20 percent of global groundwater sourcesalieady over-exploited and warns the problem wilyo
become more acute without better management, withadd expected to rise by 55 percent by 2050. [2soaid
population growth and uncontrolled urbanizationéhaxeated a water crisis in India. Our lakes antpavere
once a natural way of recharging groundwater, bey tare being destroyed through urbanization. @uage
goes untreated, so the rivers are contaminatedus#@ to be very good at managing water in Indiawsuare
losing that ability. We need to divert rainwateaidss, which currently flow into the sewage systémlakes and
ponds in order to replenish the water table. Imeocareas around and within city of Bilaspurcitye th
groundwater level has fallen by 200 feet (60 métévieanwhile all the water that falls in the monsas being
drained into the sewers and lost the water whaakssential to human life is the fresh water gl 2.8% of
the total water resources on the planet earthhidfftesh water, 2.2% is surface water and 0.6p6asent in the
form of ground water. 2.15% of fresh surface wagein the form of glaciers and icecaps and only®.%
present in lakes and reservoirs and 0.0001% irarsise Out of the total ground water 0.3% is utilleab
economically and rest which occurs at depth bel®@ 8 is uneconomical to mined (Raghunath, 1987 It
thus clear that about 0.4% of total water resouas@slable on planet earth is available for dingtilization by
man, animals and plants. As such, water is predmusan. The total water resources of the worldestenated
at 1.36 X 18million ham. It has been estimated that out of 1##ilion acre feet of our river flows, only about
450 million acre feet or one third can be utiliZed irrigation. Ground water is that part of pratapion that
soaks into the soil through the openings and keepsioving underground. It is estimated that theraye
rainfall is about 30 inches. One can assume thattloind of these enter into soll, i.e. 640,000 wokwater for
every square mile. If half of this quantity could bxtracted, it would yield continuous supply oeamusec for
136 days and this could be sufficient for irrigatiof about 250 acres. It is well known that durij'century,
this world is likely to face serious problems okayy, natural resources and environmental pollutibmwever,
the greatest pressure of increasing populationguwtgrral and industrial growth is on the wateraases and is
thought to be one of the most critical factors avelopment. Increased groundwater withdrawal amatier
monsoon, the groundwater levels are dealing in n@ans of India including Madhya Pradesh as wellnas
Chhattisgarh region. Chhattisgarh is a new stat@abéshed in year 2000. Bilaspur region is on¢hef major
parts of this state achieving higher economic statu

Bilaspur is a district of Chhattisgarh state ofitndilaspur city is the headquarters of the distiAs of 2011, it
is the third most popular district of Chhattisgddut of 18) after Raipur and Drug. The name of disrict
derived from the city of Bilaspur. The name Bilaspuiginated from Bilasa, a fisher woman who foushdie
according to a legend. Bilaspur district is sitdatetween 247’ and 238’ north latitudes and 81.14’ and 85’
east latitude. The district is bounded by Koriaigtritt) on the north, Anuppur district and Dinddrstrict of
Madhya Pradesh state on the west, Kawardha ondb# Svest, Drug and Raipur on the south and Korizh a
Janjgir-Champa on the east. Bilaspur district csiesof 8 Tehsils. These Tehsils are Bilaspur, Remdad,

North Asian International research Journal comsms www.nairjc.com



P North Asian Internatiof@search Journal of Multidisciplinary ISSN: 2452326 Vol. 1, Issue 3 AugRéis

<

Lormi, Kota, Mungeli, Takhatpur, Bilha and MastuBilaspur district, Chhattisgarh has a populatidn o
2,663,629, equal to the nation of Kuwait or US @viida. This gives it a ranking of 182 India (out of total
640) . The district has a population density 32alitants per square kilometer. Its population ghorate over
the decade 2001-2011 was 33.21%. Bilaspur has eatex972 female for every 1000 males, and addgrate
of 71.59%. Bilaspur has the zonal office of Soutist= Central Railway, the &one of Indian Railway, which
IS recognized to have the maximum loading.. Thal tatea of Bilaspur is approximately 6377 sqg.kms hilly
towards north and plane in south which lead toeqadld and hot respectively. The maximum tempeeatiir
Bilaspur district is 4% and average rainfall is 1220 mm. Major rivers akhsurround Bilaspur district are
Agaar, Maniyyari and Arpa. Among this Arpa river likeline of Bilaspur. It is originated from Khonda
Khongsara, at Pendra and flows to meet with Seamethat Thakur deva near Bartoti that in turn rsesith
Mahanadi. The river Kharang is a major tributaryAgba river. The length of Arpa is about 147 km average
water flow is 400mM River catching area is 2022 sg.km. Due to dryihgver, the underground water level of
Bilaspur is going down day by day, which is appegks major problem to the growing population. ARyaer

is a main tributary of Mahanadi which is known ks perennial source of irrigation in the state bh&ttisgarh,
making the lands of the state fertile from a veoypd time. Mahanadi interests the various distriats
Chhattisgarh. Bilaspur is one such district whiolsiponed on the bank of one of the prominent
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BILASPUR DISTRICT

Ground Water Prospect Map

—

e et DR

The geometric progression of population in urbath mmal areas of Bilaspur city and continuouslyngodown
groundwater level is the most vitalissue for thén&ttisgarh government. This is the reason thatatified and
over exploration of groundwater, government wikhftlia law very soon. By this law, a prior permisswill be
required from Underground Water Authority beforgging bore well or dug well in any city area orlagle
area. Not only this, but corporation will be acctalohe and responsible to answer, how much watéeisg
supplied against the population. To save the umdengl water through water harvesting, watershed
management or water-recharge, government will drafply water draft bill. By this bill not only pple but
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also the parties need to answer who supply water for domes commercial purposes. The depletion
underground water is not only Chhattisgarh statetber states but become a burning problem forcthatry
too. The rapid growth of industrialization and anisation is the major cause of exploitation ofugpwater or

and average the groundwater level in Bilaspur gitge upto 30 feet down. Many places in the

Bilaspur District Rainfall (mm) For Last Five Years

YEAR | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Avg
2009 12| 244 8 50.9| 4.4 229 | 304.3 350.7| 186.3| 290.3| 0.C | 0.0 | 120.8
2010 | 106.3 148, O 19.1| 6.4 | 126.3] 495.9| 318.6| 204.8| 19.3 [ 32.(| 6.6 | 104.1
2011 0.1 114 89 | 82.3| 35.6| 161.9 226.1| 463.9| 290.9| 9.0 0.C | 0.0 | 107.5
2012 3.3 3.5 0 6.3 19.6| 51.5| 300.3250.5|273.7|36.4 | 7.2 |21.4| 306.4
2013 7.8 0 8 9.7 23.5| 43.1| 314.8301.9/62.6 | 28.0|63.4{0.0 | 71.9
YEAR
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2000 - ‘H!
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BILASPUR DISTRICT GEOHYDROLOGICAL MAP

Chemical analysis of groundwater for physical, clvairand bacteriological parameters in Bilaspurtiis
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WATER QUALITY IN BILASPUR DISTRICT

Source: CG Environment Conservation Board, Regi@ffte, Bilaspur, C.G.

STANDARD/
S.No. Characteristics LIMIT Unit Result
1 Temperature -- 28
2 Appearance -- -- C
Threshold
3 Odour - No oL
4 Ph 6.5-8.5 Ph unit 7.8
5 Turbidity 25 NTU 26
Micro
6 Specific Conductivity 2250 mhos 310
Total Dissolved Solids
7 TDS) 2000 Mg /L 274
12 Nitrate nitrogen 100 mg /L " 0.968
13 Nitrite nitrogen 50mg/L 0.887
15 Chloride 1000 mg /L 36
16 Sulphate 400 mg /L " 10.14
MPN /100
17 Coliform 50 Or Less ml --
Dissolved oxygen
18 (D.O.) 6mg/L Mg /L 8
19 C.0.D. ) 38
20 Total Alkalinity 600 mg/L " 110
21 Total Hardness 600 mg /L " 96
22 Calcium Hardness 75 mg/L 48
23 Magnesium Hardness 30 mg/L 50
24 Fluoride 1.5 mg/L " 0.144
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SUMMARY & CONCLUSION

The water resource of the study area is evaluatedn the basis of manageable spatial hydrolic. uhis
considered that the area needs proper managememigth conservation and harvesting structures and
conjunctive use of surface and groundwater. Cagdarnning and management will safe guard it forlibeefit

of present and future generations. Pollution effeatot encounter due to effluent point and othanmade
source. Water quality’s essential for the rotatiomanagement of water resource. Chemical qualityvater
sample of Bilaspur district evaluated to estabiisir suitability for drinking water.

Arpa River is a main tributary of Mahanadi whishkinown as the perennial source of irrigation i state of
Chhattisgarh, making the lands of the state fefitden a very long time. Mahanadi interacts the masi districts
of Chhattisgarh. Bilaspur is one such district vahig positioned on the bank of one of the promifeanhches of
Mahanadi-Arpa River. Bilaspur district is a floumisg place which is blessed with an abundance tirah
resoures. In goes on making the agricultural laofdBilaspur more fertile. The quality of undergrauwater is
analysed by the P.H.E. (Public Health & Engineéruhgpartment and found that most of the paramékerpH,
Turbidity, Total Hardness and other minerals likee ®1g, Chloride, Iron and Fluoride are within thmit. The
Arpa River is one of the vital strong holds of Bar district in Chhattisgarh. Due to drying ofety the
underground water level of Bilaspur is going doway dy day, which is appearing as major problemht t
growing population. By and large the growing cielBilaspur in Chhattisgarh district is facing g@blem of
underground water present day and will be face@rgeerisis in next decade. But the quality of ugdeund
water as data reveals that it is still remain sasy@&as previous decades. Of course, the wateriueaguired
for future can be managed through surface watendayaging and saving river water from the encroacimed
pollution.

Soit is responsibility of Government sectors, Noov&nment sectors. Corporate. Farmers, Agriculgtrahd
civilians to prevent, protect the hydrogeologicadl daydrogeochemical parameters in the Bilaspuoregi
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