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ABSTRACT

This paper ardently deals with vulnerability assesat of Soil Samples in the region of Nandurbatridisof
Maharashtra state, in india. The soil assessmeth@fistricts is analysed according to the guided providing by
central pollution control board, New Delhi, APHEP and WHO. Toranmal is hill station in municipaluncil of
Nandurbar district in Indian state of Maharashtiais located in the Satpura Range. This paper adtes habitat
conservation and ecological studies with specimence to the physico chemical characteristics hadvy metal
contamination in soil along triable area. In theegent investigation the™Pelectrical conductivity, alkalinity and
chloranity values recorded were observed, during sieason and low during rainy season. The soil samere
also analysed for their heavy metal contents like 24, cd, Cu, Fe, As, and Hg. It was observed tifnat
concentration of heavy metal in this season. Thesey metals have a marked effect on the aquat& énd fauna
which through bio magnification enter the food chand ultimately affect the human being as welke phesent
experimental data on heavy metal assessment irsaniples collected in and around Toranmal point touthe
need of regular monitoring of water resource andher impartment in the waste water treatmenthé present
conditions continue for along period.

Keywords : Soil pollution, heavy metal content, physicochemigamrameters, flame atomic absorption
spectrophotometer food chain.

INTRODUCTION

The problem of environmental pollution due to toxietal has begun to cause concern now in most major
metropolitan cities; the toxic heavy metal enterthg ecosystem may lead to geo accumulation, bimagiation

and biomagnifications. heavy metals like Fe, Cu, K and other trace elements are important forpero
functioning of biological systems and their defiiig or excess could lead to a number of disordem] chain
contamination by heavy metals has become a dusswgiin recent years because of their potentiainaglation in

bio systems through contaminated water, soil andlaierefore a better understanding of heavy nstatces, their
accumulation in the soil and effect of their presem water and soil seen to be particularly imaatrtissues of
percent day research on risk assessments. Thesoaice of heavy metals to vegetable crops is greivth media.
(Sail, air, nutrients).

Increase in poverty, hunger, lack of formal empleymopportunities, demand for food, and proximayntarkets
and availability of cheap resource such as urbgarac waste. The most common urban Agriculturalvies are
community gardens (formal & informal) home gardemsstitutional garden. Nurseries managed by schools
hospitals, (Mubofu and Bahemuka 1999) despite gsriBnvironmental and public health effect. Thecpicas are
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associated with metals and toxic chemicals. Theomatry is through roots and leaves absorbingctiemicals
from contaminated soil, water and air. (Zurerale1989).

Some heavy metals e.g. Cu, Se, and Zn are essentiintain the metabolism of human body. Howesgrdies
on the water of Toranmal in Nandurbar District.(M.&val that the presence of trace toxic heavyaladike pb and
other metals. Reduce soil fertility and agricultwatput. The increasing trend in concentratiorhedvy metals in
environment has created considerable attention gst@tologist, globally during the last decade®réhs need for
extensive monitoring efforts over long periodsiofe in order to describe average metal precipitasiod its trend.
Which is an essential component of any pollutiontid management several factors like dischargagoicultural,

domestic and industrial wastes. In an attempt terdene the pollution history and to assess thé ¢dhdcheavy

metals along the triable area. Detailed investigatif soil sample for heavy metal content was pksdormed.

MATERIALSAND METHODS

2.1 Area of the Study:

The study was carried out in and around Toranmataiimal is small plateau in the saputara hills aprever an
area of approximately 41.435 sqg.km. Toranmal isskéition on the boundary of Maharashtra, M.P. Gogtat in the
municipal council in Akrani Taluka of Nandurbar wlist in Maharashtra.

Toranmal is located on a small plateau which isfoutn south to north by a stream. It is known as $kecond
coolest hill station in Maharashtra state and igeced by dense forest. Toranmal is a predomindridpal area
which got it's name from the goddess Torana locatiethe top of the hill with considerable salubscand cool
climate during summer season.

Toranmal has several little surprises along Yashwake, Khadi point, Toranadevi Temple, Sita Khdachindra
cave. The Toranmal hill resort the biggest hotekhes mounted several of broken sculptures oadgkatform.

2.2 Requirements:

All the glass ware and other pipettes were firsankd with tap water thoroughly and finally witlstiled water.
The pipettes and burette were rinsed with solutiefore final use the chemicals and reagent were isseanalysis
were A.R.Grade the procedure for calculating thiieidint parameters were conducted in the Laboratory

2.3 Soil Sampling, Preparation and Analysis:
A total five soil samples were collected at thettepf O to 15 cm. and 15 to 30 cm. from differeites stored in
plastic bags and transported to the laboratorphdavy metal extraction and analysis.

The soil sample was oven dried at %for 24 hrs. followed by grinding and sieving usi®.5mm mesh size sieve
to remove stones, plant roots, and have soil ofoumi particle size soil sample from two differealyérs were
mixed thoroughly packed in polythene bags and keplry place until analyses. Well mixed sample24f gm.
Each were taken in 250 ml glass beakers and diye@gth 8 ml aquaregia on sand bath for 2 hrs. Ademporation
to near dryness the sample were dissolved with 1110 2% Nitric acid filtered through Whatman’s Ndilter paper
and then dilute with deionized water to give fimalumes depending on the suspected level of metals.

2.4 Physico Chemical Study:

The present study provide a detailed descriptiothe physico-chemical criteria of soil sample eoted in and
around Toranmal (Triabal Area) the sample colleatede analysed for moisture content, PH, EC, aikgliand
chlorinity the standard techniques and methods Vaedi@ved for physical and chemical analysis ofl saimples.

15 Heavy Metal Analysis:

The analysis for the majority of the trace metaéswone by ICP and AES a separate aliquot of tiheaaple (0.2
gm) was digested according to a modification of /A method for total mercury analysis. Mercury waalysed
with cold vapour atomic adsorption spectrophotomete

2.6 Quality Control / Assurance:

Soil sample were collected with plastic made immata to avoid contamination. Samples were kepbigthene
bags that were from heavy metals and organic adldcareered while transporting from the environmeReagent
blanks were used in all analyses to check reagapuriities and other environmental contaminationsingu
analyses. All reagents were standardized agaimsiapy standards to determine their actual concgatrall glass
ware used were soaked in appropriate dilute acidsnight and washed with deionised water before Tisels and
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work surfaces were carefully cleaned for each sandpiring grinding to avoid cross contamination. ngie
sample were analyzed to check precision of analiytieethod and instruments.

RESULT AND DISCUSSION
The soil sample collected in and around Toranmakva@alyzed for their

Table: 1 Seasonal Variation in Physicochemical parametersin Soil Samples Collected from In and Around Toranmal (Triabal Area)

Parameters Feb. | Mar. | Apr. | May | June| July | Aug. Dry Rainy

2011 | 2011 | 2011 | 2011 | 2011 | 2011 | 2011 | Season| Season

Moisture content % 350 355 365 3.64 399 4/05.154 3.85 4.06

PH 8.00| 8.01] 8.020 8.01 7.88 7.91 7.18 8.01 7.64
Electrical Conductivity M.Mhos/cm]  60.2 61.1 612 .51l 65.8| 66.8| 68.8/ 60.8§ 67.18
Alkalinity mg/100gm 092 093 13 099 101 130 21| 103 1.10
Chloranity mg/lit. 43 46 46.1 44.7 448 42.51 42)6044.82 43.13
Physico Chemical proterties and experimental degpeesented in Table-1

One of the most important factor that serve asdm for pollution is B, in our study, that PH of the soil samples
collected collected for different sessions rangeainf7.18 to 8.01 WHO reported that PH values ofdndvater
ranges from 8.0 to 9.0 units. The PH values ofweile observed to be high in dry season. (Averag®) &nd lower
during mansoon (average 7.64) the low PH was mainé/to high turbidity and dilution

The % moisture content is soil sample collecteddifferent season were found to be low in dry seagaverage
3.85%) and increase sharply during wet seasondgeet.06%) starting from June to August.

The conductivity of soil depend upon the conceitradf ions and it's nutrient status. In the prasewestigation of
the electrical conductivity values of soil samplesies between average 60.6 m.mhos/cm in dry se@sdnm.
mhos/cm in rainy season.

Alkalinity and P' are the factors responsible for determining thersahility of water to biological treatment. Total
alkalinity values in our observation from averaddd @3 to 1.1 mg/100ml in present investigationadiliity of soil
samples increases gradually in dry season, folldwesteep fall in rainy season (19)

Table: 2 Heavy metal content in the soil samplein and around Toranmal (August-Sept.2011).

Samples Cu Zn Mn Cr Ni Pb Sr Cd H
ppm | ppm ppm ppm;  ppm ppN Ppin _ ppm  ppm

SS 0.986| 0.88| 14938 0.42p 0.3%2 ND 0.644 0.015 ND
SS 0.996| 0.302] 10422 0506 0306 ND 0477 0p1 ND
SS 0.643| 046| 17501 0274 0468 ND 1329 NP ND
SS 122 | 0.664] 15.113§ 039 0598 15p8 0.887 ND ND
SS 0.546| 0.408 9.886] 0194 0.346 NI 04p7 ND ND
(Analytical report of the samples using inductivdupled plasma, atomic emission spectroscopy)

ND- means less than 0.01ppm.
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Heavy metals known to be potentially hazardous tsuloe are present in both natural and contaminated
environments. In natural environments they occulowtconcentration. However at high concentratisnsathe case

in contaminated environments. They result in thblipthealth impacts. The element that are of camdecludes

Hg, Cd, As, Zn, Ni, Cu heavy metals may be releasgéa the environment from metal smelting and liefj
industries, scrap metals plastic and rubber ingsstvarious consumer products and from burningaste contains
these elements on release to the air the elemewsl ffor large distance and are deposited on ¢osthil, once
deposited , these metals are not degraded andtpi@rshe environment for many years poisoning msrthrough
inhalation, skin absorption, acute exposure leadeausea, norexia vomiting, gastrointestinal abmditiss and
dermatitis [24 — 26]

The experimental data on heavy metals contentiirsamples collected for different area. The comdion of Cd,
Hg, As, are not found in dry as well as rainy seaso

The concentration of Zn in the soil samples wasnébio be 0.88 ppm (gsin rainy season. In mammals is
exposure to Zn cause metal fume fever with symptiikasfever, pain, shivering, sweating etc. in pgtaaxcessive
Zn-cause necrosis, chlorosis and inhibited gro@).(
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Cu, salts are used in water supply systems to @bhiological growth in reservoirs and distributipipes. The
municipal waste and sewage, corrosion of Cu coimgipipelines or fittings are the principal anthoggnic source
of Cu. Highly toxic to most fishes, invertibratesdaaquatic plants than any other heavy metals éx¢gplt reduces
growth and rate of reproduction in plants and atgn{28) Cu, become toxic for organisms when the @t
absorption is greater than rate of excretion. Tduga#c plants absorb three times more Cu was obddrybe 1.22
ppm (sg) in rainy season.

Arsenic occur naturally or is possibly aggravatgdiser powering aquifers and phosphorus from feeis human
activities have also intensified arsenic accumaiatn the environments. The concentration of damgeinorganic
arsenic that is currently present in surface wathe chances of alteration of genetic materialisbf plants absorb
of arsenic fairly easily. So that high ranking centration may be present in food and adverse teffechealth
(30,31) organs most susceptible to arsenic tox@ity those involved with absorption accumulatiorexcretion,
including the skin circulatory systems gastrointesttract, liver and kidney. Arsenic associateithwnultiple
health effect including black foot, diseases, diabehypertension, peripheral neuropathy and nelt@scular
diseases. Other effect including anemia, liver dganaeight loss. In addition to acute toxicity, letegm exposure
to inorganic arsenic is associated with certaimfof Cancer of skin, lungs, colon, bladder, lived dreast. (32)

In actute lethal dose for most inorganic ‘Hg' corapd for adult is 1-4 gm for 70 kg person (34) expesto
mercury and its compound therefore can have aectiMerse health problems. It may be permanently darttae
brain, kidneys, in aquatic plants Hg compoundshiittdell growth and impair permeability in presémiestigation
the consecration of ‘Hg’ is less than 0.01 ppm-(ss) in and around Toranmal (Triabal Area)

CONCLUSION

The study assessed the evaluation of soil and watity in and around Toranmal is comparative gtofdboth soil
and water sample i.e. dug well and bore well watexs carried out by taking certain important partanslike PH,
EC, moisture alkalinity, heavy metal detection.

In the present investigation it was found that maxin parameters were not at the level of pollutizoept few
parameters in soil & water. So both types are fyatlge requirement for the use in various purposeead to
implement common objectives, compatitable polieiad programmers for improvement in soil and watatment
method.

The suggested phyto-remediation measures of soilldralso as matter of urgency be started at tloesgion. The
WHO (1993, 1996, and 2004) guideline values setRbr Cr, Ni, and Cu more investigation is needed to
specification the cause of elevated level of Pk (ssgground water and soil at these locations.

REFERENCES

[1] N.l.Ward, “Environmental Analytical Chemistry,” I:W.Fifiels and P. Haines, EdsJournal of Trace
Elements, Blackie Academic and Professipbi#, 1995, pp. 320-328.

[2] R.K. Sharma, M.Agrawal and F.M.Marshall, “Effects Waste Water Iffigation on Heavy Metal Accumidat
in soil and Plants,” Paper presented at a NatiSeatinar, Bangalore Univercity, Bangala2é04, No.7, p. 8.

[3] R.S.Lokhande and N.Kelkadndian Jurnal of Environmental Protectipifol. 19, N0.9,1999, pp.664-668.

[4] J.Johansson and L. Rasmusd&myplogist Vol. 80, N0.4,1977, pp. 625-629.

[5] D. Patil, “A Lot’s Fishy about our Creek and Lakist” Daily Times of India, 22 March009.

[6] A .Aghor, “Chemicals Make Thane Creek the Worstiretl Waterbody ,” Daily DNA, 14 Augug007.

[7] S.K.Jha, T.M.Krishnamoorthy, G.G.Pandit and K.9N&mbi, Science of the Total Environmeivol.236, No.
1-3,1999, pp. 91-99.

[8] S.K.Jha, S.B.Chavan, G.G.Pandit, B.S.Negi and &<&ah,Environmental Monitoring and Assessmeviol.

76, N0.2,2002, pp. 249-262.

[9] S.K.Sahu, P.Y.Ajmal, G.G.Pandit and V.D.Puraddurnal of Hazardous Materiald/ol. 164, No. 2-32009,

pp. 1573-1579.

[10]M.Chen and L.Q.MaSoil Science Society of America Journébl. 65,2001 pp. 491-499.

[11]L.S.Clesceri, “Standars Methods for the Examinatibwater and Waste Water,” In: A.E. Greenbergy Srid.

Eaton, Eds., Collection and Preservation of Sasatel Metals, APHA, AWWA, WEF, Washington, D.C. fip.
27-135; 3-1-211998.

[12]A.Paar, “Microwave Sample Preparation System-lc$ivn Handbook,” Anton Paar GmbH, Austi®98, pp.

128.

[13]M.L.Jackson, “Soil Chemical Analysis,” Prentice-Hafl India Private Limited, New Delhi973.

297
Scholars Research Library



N. S. Sonawaneet al Arch. Appl. Sci. Res., 2013, 5 (2):294-298

[14]W.R.Hatach and W.L.OtfAnalytcal ChemistryVol. 40,1968, pp. 2085-2087.

[15]R.G.Wetxel, Limnology, W.B.Saunders Company, PlalpHia, U.S.A.,1975, p. 743.

[16]N.C.Ghose and C.D.Sharma, “Sffect of Drain Water e Physico-Chemical and Bacteriological
Characteristic of River Ganga at Patana, Bihar;"RtK.Trivedy, Ed., Ecology and Pollytion of IndidRivers,
Asian Publishing House, New Delli988, pp. 255-269.

[17]1G.J.Gaskin and J.D.Milledournal of Agricultural Engineering Researc¥ol.63,1996, pp. 153-160.
[18]N.Manivasakam, “Physico-Chemical Examination of &atSewage and Industrial Effluents,” Pragati
Prakashan, Meerut980.

[19]J.E.Bishop, “Limnology of Small Malayan River, Samgomback,” Dr.W.Junk Publishers, The Hagl8%3.
[20]S.M.Hain, M.Sharma and R.Thakumdian Journal of Ecobiolohyol. 8, No. 3,1996, pp. 181-188.
[21]M.Munawar,Hydrobiologig Vol. 35, No. 11970, pp. 127-162.

[22]V.S.Govindan and B.B.Sundaresangian Journal of Snvironment and Healt¥fol. 21, No.2,1979, pp.131-
142,

[23]B.B.Jana]nternational Revue der Gesamten Hydrobiologgl. 58,1973, pp. 127-143.

[24]S.Pophali, S.Siddiqui and L.H.Khandian Journal of Environmental Protectip¥ol.10, No. 8,1990, pp. 600-
603.

[25]G.Dayal and R.P.Singollution ResearchVol. 13, N0.1,1994, pp. 83-87.

[26]S.Jain and S.SalmaRpllution Researchvol. 14,1995, pp. 471-476.

[27] Environmental InformationSystem, Heavy Metal Padintin Punjab Rivers, Vol. 3, No. 1, April-Ju@605.
[28]J.W.Moore and S.Ramamoorthy, “Heavy Metals in Natuwaters: Applied Monitoring and Impact
Assessment,” Springer-Verlag, New Yofl@84, pp. 28-246.

[29]Centre for Ecological Science, [ISc, “Compendium Bfivironmental Standards,” Documentation on
Monitoring and Evaluating Environmental,” Impactsdian Institute of Science, Bangalore, Vol. Z)0L.
http:/wgbis.ces.iisc.ernet.in/ energy/ HC270799/HENV/START.HTM

[30]L.Cai, G.Liu, C.Rensing and G.WargMC Microbiology Vol. 9, No. 4,2009.

[31]D.Pokhrel, B.S.Bhandari and T.Viraraghvamyvironment InternationaMol. 35, No.12009, pp. 157-161.
[32]T.G.Kazi, M.B.Arain and J.A.Baig, “The Correlatiaf Arsenic Levels in Drinking Water with the Bioliogl
Samples of Skin Disorders,” The Science of the eti@ironment, Vol. 407, No. 2009, pp. 1019-1026.
[33]1B.C.Gbaruko, G.R.E.E. Ana and J.K.Nwachukwidrican Journal of Biotechnologywol.7, No. 2008, pp.
4737-4742.

[34]Agrncy for Toxic Substances and Disease RegistrtySBR): Case Studies in Environmental Medicine.
Mercury Toxicity. US Public Health Service, U.S.g2etment of Health and Human Services, Atlanta, C292.
[35]Mubofu EB, Bahemua TELD99). Food Chem66: 63-66.

[36]Zurera G, Moreno R, Salmeron J. PozadlB8). J. Sci. Food Agri¢ 49:307-314.

[37]Pravin U. Singare, Ram S. Lokhande, Pragati P.aRathepartment of Chemistry, University of Mumbai,
(India).

298
Scholars Research Library



