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Abstract

The present study emphasizes on the survey and assessment of groundwater quality, sources of ground water contamination, variation
of groundwater quality and which will be further purified with the use of nanomaterials. The bases for groundwater quality
assessment are underground water (tube-well) and representative monitoring network enabling determination of chemical status of
the underground water (tube-well). For this study, water samples were collected from 5 tube wells representing the area of 5 villages
(Golaghati, Takarjala, Jampui, Mandwi, and Simna) of Tripura (India). The water samples were analyzed for physico -chemical
parameters like Total Dissolved Solid, Total Hardness, Iron, Chloride, Calcium, Magnesium etc using standard techniques in the
laboratory and compared with the standards. The results obtained in this study and the Association rules will be helpful for
monitoring and managing presence of heavy metals in underground water in the modern research area in terms of water quality. The
parameters. pH, TDS, Total hardness and content of Iron, Chloride, Cal cium, Magnesium and BOD were studied and compared with
the standard values prescribed by ICMR, WHO, APHA and ISU/BIS. The present investigation revealed that the quality of water of a
source slightly varies from area to area tube wells but was found that the underground water samples are fit for drinking and utility
purpose.
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1. INTRODUCTION

Water is considered absolutely essential to sudifeinClean
water is essential to human life and is a critfealdstock in a
variety of key industries including electronics,
pharmaceuticals and foo@roundwater is the major source of
drinking water in both wurban and rural areas [1-2].
Groundwater is the most important source of watepl/ for
drinking, irrigation and Industrial purposes. [3-6he world

is facing formidable challenges in meeting risirgmands of
clean water as the available supplies of freshwater
decreasing due to, (a) extended droughts, (b) pdpal
growth, (c) more stringent health-based regulatiarsl (d)
competing demands from a variety of users. Incregsi
population and its necessities is one of the muogiortant
points that have lead to the deterioration of sigfand sub
surface watein India both underground and surface water has
a major role to satisfy the needs of domestic agritalture
purposes. The ever growing demands for water ressur
coupled with the rate at which much of the earfrésh water
being adversely affected by human activities, destrate a
developing crisis and horrible future if environrtenwater

Domestic sewage and solid waste dump. The caugeoafd
water gets pollute and create health problems Qrice the
groundwater is contaminated, its quality cannotdstored by
stopping the pollutants from the source it therefbecomes
imperative to regularly monitor the quality of grawater and
to device ways and means to protect it [8-11]. dbjective of
this study is to investigate qualitative analysif sbme
physicochemical parameters of ground water in stacha.
This may be considered as reference for the sottetget
cautious about the impending deterioration of their
environment and health Tripura is not an exceptorthis
future crisis although the state receives maximamfall in
the month of June. The state recorded an averagaahn
rainfall of 2100 mm in 2012 which is less compatedast
previous 10 years. The conservation of improviseatew
resources is indispensable for the sustainabilify oor
economic development. For this reason, an attetitaenbeen
given to the water quality of all the areas of Trig The
effective maintenance of water quality of local aexes
through appropriate control measures, continuousitoring
of their quality parameters and their proper mayuce the
water crisis of the state. The present study vsib &trengthen

resources are not appropriately managed. The modern iha national and local water quality data base.

civilization and urbanization frequently discharmgimdustrial
effluent,
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2. OBJECTIVE

The main objective of the work is to study the wafeality of

5 villages of Tripura used for drinking, domestigrpose and
agriculture. The water samples was collected aralysed.
The quality of underground water of remote area3rgfura

for drinking and other purposes was determinedovdlhg

WHO, APHA and ISU/BIS methods [3-5].

3. METHODOLOGY

The water samples from the remote areas of wegiuiii
district were collected and analyzed for 22 physibemical
parameters by the following established proceduiHse
parameters temperature and pH were monitored at
sampling site and other parameters like total dissbsolids,
total alkalinity, total hardness, calcium, magnesichloride,
iron, sulphate etc were analyzed in the laboratmyper the
standard procedures of APHA. In this study, the Wias
been calculated by using the standards of drinkieger
quality recommended by WHO10, BIS 11 and ICMR 1-5]3

The Ground water samples were collected from ag#lareas
of Tripura State (India) namely, Golaghati, Takkrjadampui,
Mandwi, Simna. The villages are located at Wesipuna
Districts under their respective names blocks. Weter
samples were collected during pre-monsoon (March3p0
season. Ground water, samples were collected iliztd
plastic containers (PVC 1000ml) as per the standzethods
of APHA and ISU. The samples S1-S4 were collectad o
15.03.13 and S5 was collected on 16.03.13.The itotand
dates of collection of water samples are giverabid-1.

Table-1: Five locations of different drinking water samples

the

4. RESULTSAND DISCUSSION

The physico-chemical characteristics of drinkingevaf the
study area are presented in table-2. The resuis #hat water
quality of Golaghat, Takarjala, Jampui, Mandwi aBinna is
having recommended value with that of ,WHO ISI¥BiInd
ICMR The different parameters of different samp(84-S5)
are given in table-2. Based on the experimentakmations
recorded, the values are compared with the WHOan8g8
ICMR standard values. TDS is the term used to desche
inorganic salts and small amount of organic mgitesent in
solution of water and here TDS values of water dampre
NIL. The values of pH are in the range of 7.0-8.Bick is
almost same in all the samples as well in the stahdalue.
The electrical conductivity was recorded for theefsamples
as 24,24,27,25 and 26 respectively. The given tegor
experimental values were compared with the IS @R
standard values.

The hardness of water is more or less same ihalsamples
which was found to be around 174, less than theigsible
limit of WHO, IS and ICMR. These findings suggesatt the
ground water can be used for drinking purposesiénprresent
stage. Water total hardness is imparted mainly Hzy Iton,
calcium and magnesium ions. Iron is found to besgmée
within the range 0.3 mg/l to 0.9 mg/l quantity ifi the
Samples. Hence it is essential to maintain moderate
concentration of iron in drinking water. Chloridkhaugh is
the indicator of contamination with animal and hunveaste
but the ground water contains chloride, calcium and
magnesium within the permissible limit.

Chloride is a common constituent of all natural evednd is
generally not classified as harmful constituent.e T$light
difference in the results of the samples may betdwimatic

SI.No. | Name of the | Typeof water factors such as rainfall, temperature, pressure fandidity
locations etc.
1 Golagahati Tube well
Village
2 Takarjala village | Tube well
3 Jampui Market Tube well(Hand
Pump)
4 Mandwi Market Shallow tube well
5 Simna village Tube well
Table-2: Analysis of underground different drinking watérfiwe villages
Sl. | Parameters S1* S2* S3* S4* S5* Standard Indian ICMR
No (WHO)(DW) Standard unit
(India)(DW)
1 Temperature (0C) 30.5 30.7 30.9 31.0 30)5 - - -
2 Total suspended Nil Nil Nil Nil Nil - - -
solid(TSS)
3 Total dissolved Nil Nil Nil Nil Nil 500 500 500
Solid (TDS)
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4 pH 7.58 7.74 7.69 7.87 792 6.5-85 6.5-8.5 6.5-8.5

5 Colour (1/m) Nil Nil Nil Nil Nil - 5 -

6 Turbidity (NTU) Nil Nil Nil Nil Nil - 10 -

7 Conductivity 24 24 25 27 26 300 300
(1 mho/cm)

8 Phenolphthalein Nil Nil Nil Nil Nil - - -
Alkalinity (mg/l)

9 Alkalinity (mg/l) 18.27 18.42 18.46 18.90 19.1 - 200 120

10 | DO (mg/l) Nil Nil Nil Nil Nil - - 5

11 | BOD (mg/l) Nil Nil Nil Nil Nil 6 - -

12 | COD (mg/l) Nil Nil Nil Nil Nil 10 - -

13 | Sulphate (mg/l) Nil Nil Nil Nil Nil - 150 150

14 | Total Hardness 174 174 173.9| 178 174 500 300 300
(mg/l)

15 | Chloride (mgl) 28.84 | 24.03| 28.84 24.03 2884 - 250 250

16 Calcium (mg/l) 66 67 68 70 66 100 75 75

17 Magnesium (mg/l) 26.24 26 25.73 26.24 2624 150 30 30

18 Phosphate (mg/l) Nil Nil Nil Nil Nil - - -

19 | Arsenic (mg/l) Nil Nil Nil Nil Nil 0.05 0.6 -

20 | Iron (mg/l) 0.4 0.3 0.8 0.9 0.9 1.0 0.3 -

21 | Nitrate(mg/l) Nil Nil Nil Nil Nil - 50 45

* S1: Golaghati village, S2: Takarjala village, S&@mpui Market, S4: Mandwi Market, S5: Simna vidag

CONCLUSIONS

From the assessment of different parameters ofwhter

samples of five different village areas (Golaghatkarjala,
Jampui, Mandwi, Simna) of west Tripura District dia)

shows, that samples are suitable for drinking. Boin the

percentage of different heavy metals, we may calelihat
underground water of Tripura including the repondthges

needs to be kept under control. More preventivesues are
required to decrease the heavy metals as muchsasbfsofor
future. Therefore the effective maintenance ofewajuality
of local resources through appropriate control mess
continuous monitoring of their quality parametersl aheir
proper use with proper treatment will reduce théewaerisis as
well as heavy metals.

ACKNOWLEDGEMENTS

Authors are grateful to AICTE, New Delhi for finaac
approval. Tripura State Pollution Control Board,aftgla is
greatly acknowledged for providing necessary eqeipts to
carry out the research work.

REFERENCES

[1]. D. Gupta, P. Sunita and J. P. Saharan, Rdseard (2),
1-5 (2009).

[2]. Y. A. Maruthi, K. Hossain and A. Goswami, Déhemica
Sinica., 3(5), 1071-1074 (2012).

[3]. N. B. Chauhan and F. J. Thakor, Asian J Expl Eci.,
3(3), 582-588 (2012)

[4]. H.Z Goltman, R.S. Clymo and M.A.M. Ohnstad, tkieds
for physical and chemical analysis of fresh wateB.P.H.

Volume: 02 Issue: 11 | Nov-2013, Available @ http://www.ijret.org 114




IJRET: International Journal of Research in Engineering and Technology

el SSN: 2319-1163 | pl SSN: 2321-7308

and Book No.8, 2nd edition Black well Scientifioxford
(1978).

[5]. M. Ramesh and K. Elam Valuth, Der Chemica &ini
3(5), 1272-1275 (2012).

[6]. T. S. D. Pranavam, T. V. Rao, L. PunithavatBi,
Karunanithi and A. Bhaskaran, Indian J. Sci. Tethrb(1),
19-21 (2011).

[7]. A. Agarwal and M. Saxena, Adv. Appl. Sci. Re3.(2),
185 -189 (2011).

[8]. D. G. Shah and P. S. Patel, Der Chemica Sj&i¢3), 8-11
(2011).

[9]. R. K. Trivedy and P. K. Goel, Chemical and Bigical
Methods for Water Pollution Studies, Environmental
Publication, India, 1986.

[10]. S. Hooda, S. Kaur, Cited in Laboratory Mandaf
Environmental Chemistry, Edited by S.Chand & Compan
Limited, Ram Nagar, New Delhi, 1999.

[11]. S.C. Hiremath, M.S. Yadawe, U.S. Pujeri, D.M.
Hiremathz and A.S. Pujar, Current World Environmes{2),
265-269 (2011)

BIOGRAPHIE:

Dr. Mitali Saha has obtained her Ph.D. in
Organic Chemistry from University of
Rajastan.Her fields of interest are
Synthetic organic Chemistry, Advanced
carbon Products, Nanoscience and
Nanotechnology. She also worked as Fast
’ Track Young Scientist in Indian Institute
of Technology (lIT), Kanpur.

Volume: 02 Issue: 11 | Nov-2013, Available @ http://www.ijret.org

115



