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ABSTRACT

Water sources near Industrial areas are generakpased to pollution due to the effluents generdteth the
industrial units. Sago industry is a small scaldustry and also a seasonal industry operating fiseptember to
March in East Godavari District. The washed residifesago when released in to the nearby streamsgataith
waste water can cause serious environmental prabldine present study is aimed to characterize ftheeat and
ground water for physicochemical parameters vi#d, fElectrical Conductivity (EC), Total Dissolved ligle
(TDS), Total Hardness(TH), Total Alkalinity(TA), NeK*, C&*, Mg**,Chloride,Sulphate,Nitrate and Phosphate
around the industry to assess the impact of effloarground water. The irrigation parameters likerBent Sodium
(%Na), Sodium Adsorption Ratio (SAR), Residual 8ondCarbonate (RSC), Kellys's Ratio (KR) and Magmasi
hazard MH are determined to assess the suitahifitwaters for irrigation purposes. Metal ions iz, Be, Al, V,
Cr, Mn, Fe, Co, Ni, Cu, Zn, As, Se, Rb, Sr, Ag, Csl, Ba and Pb are characterized to assess thelnwmta
contamination .The higher values of EC, TDS, T&, Ghloride indicate the contamination of groundteva in the
study area. Higher values of Magnesium Hardnesgatd the (MH)of water which in turn deplete thealiy of
soil and consequently the crop yield will be redijgéthe waters are used for irrigation purposébe lower metal
ion concentrations indicate that the waters areeffeam metal toxicity. The water samples are atstetd for MPN
count and analyzed for identifying the bacteriabaps. Presence of pathogenic bacterial species EiZoli,
Enterobacter, Klebsiella and Pseudomonas indichéehtacterial contamination of waters and the watss cause
concern on human health, if consumed for drinkingopses. The waters are to be treated properlyraigut the
health of the public residing in the nearby habdas of the sago industry who consume these wéderdrinking
and domestic purposes.
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INTRODUCTION

Water source are exposed to pollution due to iteptability of effluents generated from varioususttial units.
The effluent is waste water treated or untreatettlhwlows out of a treatment plant, sewer or indastout fall.
Sago industry is a small scale industry in Indid @nbasically seasonal in nature, operating fdy esix months of
the calendar year from September to March. Sagoetlible starch in the form of globules is manufeed from
tapioca tubers (Manihotesculenta). The importarictavch production by sago palm is mainly focusethe Asia-
Pacific region and South East Asia [1].The tapitdzers are the raw material and are converteddotomercial
sago through indigenous technology which requitegehamount of water. During the process, about0fsaD,000
litre of sago effluent is released and takes att@utlays for water to be let out of the factory fiment[2],[3]. The
generated effluent contains high content of orgload along with the effluent and when stored ftssal obnoxious
odours, irritating colour, lower pH and higher BQdihd COD [4]. When the effluent is released in te th
environment without proper treatment, it can chatige characteristics of ecosystefne industrial effluents are
generally considered harmful but sometimes usedrfmyating various crops.[5],[6These waste waters contain
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higher concentration of dissolved and suspendddssalith low pH, high BOD and COD which ultimatedffect
the quality of soil. Presently, these residues weashed off in to nearby streams together with evasiter and
deposited in the factory’s compound, which can léadserious environmental problems, and the problem
pollution from sago starch processing are moreas@eid economic in nature than technologitédst of the solid
wastes and waste waters are discharged into tharsbiwater bodies and thus ultimately facade msgithreat to
human and routine functioning of ecosystem [7].

Keeping in view the existence of significant numbé&sago industrial units in East Godavari Distritis proposed
to characterize the effluent generated from sadasiry and the ground water samples collected fitannearby
areas of sago industry to evaluate the impact fhfieft on ground water and to evaluate the qualftyground
waters for considering them for utility.

EXPERIMENTAL SECTION
The ground water samples are collected towards Béest, North and South directions around the $agustry by
considering the industry as nucleus at a distafi€elokm,2-3 km and 3-5 km and the details of sangplocations
and its coordinates are presented in table-1

Table-1: Details of Sampling Locations distance fnm the source

Sl.no Location Sourceg Distance| GPS-Coordindtes
SG-1 | Nearby Sago industry BW E(0-1k E:gg 8;: 2‘313
SG-2 | Balusulapeta, BW E (2-3km) E»;;g 8; 2471;
SG-3 | Vetapalem(Near Paddy fields) OW E (3-5kify E_gg 8{13 gig
SG-4 Hussainpuram(Jagannapeta) [e) W (O-1k ...g:gg gg (1);12
SG-5 Jagannapeta (Near rail way track) ow W (2-3k ...g:g;g 8;1105328::
SG-6 | Towards ADB road( Near RAK ceramics ) oW \AB(3n) 2»33-27(()) 8;'1233
SG-7 | Towards Samalkota (Near Sugar industry lab) W B| N (0-1km) E_gg gsl) ?gi
SG-8 Towards Samalkota( Sugar industry staff qusjrte BW N (2-3km) E_gg 8; 21‘21
SG-9 Towords samalkota(Near Bheemeswara swami &gnpl OW N (3-5km) E»;;g (1)(2) gig
SG-10 | Hussianpuram(Near Ramakrishna fireworks) BW (0-8km) E»;;g 8; gié
SG-11 | Vetapalem(Near Adilaxmi industries) OW S @3 E_gg 8{13 ggg
SG-12 | Vetapalem (Mokkaraichettu) o) S (3-5kmy E_égg i; gﬁ

OW=0pen well BW-= Bore well. E-East-West, N-Np8South,

) Y I
Nt \ g ITRA
< - e :
raki A VL k> 5
akistan 7 New Delhi PP o Sri %, 2
/ ® N el B = '\) 8 %
ot ~Nepalun._m o, \
¢ [ Bhutai % TELANGANA ‘lsakhaopalnﬁm i
4 )
L= (o ¢ Kaleburagi & Py
L WTRREES o o
5 Hapglac‘luq?h,/ Rajahmundryo  oKakinada ary
i \} Myann Viayaiaca

RAK Ceramics indiaLid

(Burm

G
o
o

ANDHRA

: ] Anantapur 225
Bensh BayofBengal nysinvasi KA oo PRADESH
g
Andaman 3 Nellore:
Tirupati
i o

Sri Lanka chanhal
Laccadive Sea Ben%aluru efinai

Goodle

Fig-1: Maps showing the Study Area

Polythene containers were employed for sampling anelserved for analysis by following the standard
proceduresd].The samples were analysed for physicochemical peteasy which include pH , Electrical
conductivity (EC) , Total Dissolved solids (TDS)otal Alkalinity (TA), Total hardness (TH), €aand Md*, Na',
K*, Chloride, Sulphate and Phosphate. pH determimgdoH meter (Global-DPH 505, India-Model) and
Conductivity measured by the digital Conductivitgter (Global-DCM-900-Model ). TDS is determinedrfrdahe

296



D. Rama Raoet al J. Chem. Pharm. Res., 2016, 8(6):295-303

relation TDS = Electrical conductivity (EC) x0.6€hloride, TH, TA and Chloride are estimated byirtigtry.
Fluoride, Sulphate, Nitrate and Phosphate by Speletitometer (Model-167, Systronics), Nand K by Flame
Photometer (Model-125, Systronics).The irrigatiargmeters determined for the waters include PerSedtum
(%Na), Sodium Adsorption Ratio (SAR), Residual $odiCarbonate (RSC), Kelly’s Ratio (KR), Magnesium
Hazard (MH) and the parameters are determineddfolfowing relation

Na X100
Ca" +Mg™ +Na' +K
Na *
Ca 2 + Mg 2+

2
Residual Sodium Carbonate (RSC) = (EQHCO;) — (C&™+ Mg®") (meq/l)

+

Na
Ca2+ + MgZ+

M
Magnesium Hazard (MH) =— g M
+ Mg

The metal ion concentrations are analyzed by Indeiatoupled Plasma Mass Spectrometry (ICPMS) tegleni
Model-7700 Make- Agilent Technologies.

Percent Sodium (%Na) + (meg/l)

(meg/l)

Sodium Adsorption Ratio (SAR) :\/

Kelly’'s Ratio (KR) =

2+

X100

Microbial Analysis: The ground water samples are collected in stedlzntainers [9] and immediately processed
for analysis for determining the MPN count anddetecting the bacterial spps. The Most Probable éurtMPN)
technique has been employed for the enumeratiothé&€oliform count in water sample4(],[11] which involved
the presumptive test using lactose broth and Nitégyar, confirmatory test using Eosin Methylenai(EMB)
agar, pure colonies of the isolated were subjetiegtams stain, motility, Indole, Methyl red, Vogesoskuer test,
Citrate utilization test, Urease test, Catalase@ridase test]2]

RESULTS AND DISCUSSION

The analytical data related to physicochemicaliatightion parameters are presented in Table-2&3.

Table-2: Physicochemical characteristics of Sagofefent and ground water

- on :
S.No pH | ECumhos/icnj  TDS (mg/ (;g‘”) |(—|n(1:gO/|3) (qu%}l) (n?an) TH (mg/l) | C& mg/l | Mg mg/l
Effluent | 5.7 1190 761.6 700 BDL 854 BDL 1100 160 0mr
SG-1 7.3 2910 1862.4 130 130 BDIL BDIL 890 32 197.64
SG-2 7.9 640 409.6 220 190 30 BDL 240 24 43.94
SG-3 7.9 1260 806.4 210 200 10 BDL 320 24 63.44
SG-4 7.7 6080 3891.2 380 350 30 BDL 600 124 70.76
SG-5 8 6300 4032 350 290 60 BDIL 430 44 78.0§
SG-6 7.6 906 579.84 180 170 10 BDL 430 60 68.32
SG-7 7.5 700 448 80 80 BDL| BDL| 320 56 43.92
SG-8 7.9 1450 928 120 110 10 BDL 350 44 58.54
SG-9 7.9 645 412.8 120 110 10 BDL 360 20 75.64
SG-10 7.3 1650 1056 90 90 BDL BDL 570 88 85.4
SG-11 7.5 1310 838.4 140 130 10 BDL 340 52 51.24
SG-12 7.9 1750 1120 280 250 30 BDL 280 20 56.12

*BDL: Below detectable Limit
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Table-3: Physicochemical characteristics of Sagofefent and ground water

S.No (mz;rl) (nfgj/l) C(T]I;;r/'ge S(L:Ylg;ste Phosphate (mg/l)]  Nitrate (mg/I %Na (meqfl) SAR @fle | RSC (medq/l) Kelllengzatlo MH
Effluent | 42.84 2.38 375.77 139 24.6 0.796 7.897 70.5 BDL 0.09 63.07
SG-1 207.1 3.2 588.47 BDL 1.6 5.549 33.98 3.05 BDL 0.52 90.81
SG-2 68.99 0.21 24.815 BDL 0.3 0.68 38.86 1.95 BDL 0.64 74.54
SG-3 114.83 1.71 159.53 BDL 0.5 3.336 44.14 2.82 LBD 0.8 80.88
SG-4 844.7 68.7 985.51 231 1.1 1.52 72.95 15.1 BDL 3.1 47.73
SG-5 921.9 34.9 1563.3 225 6.9 1.312 81.1 19.5 BDL 4.75 73.95
SG-6 60.01 6.39 109.9 BDL 1.8 40.9 23.22 1.27 BDL .310 64.56
SG-7 43.62 0.31 70.9 BDL 1.1 32.24 23.08 1.07 BDL 30 55.65
SG-8 109.77| 15.26| 226.88 BDL 1.2 7.689 39.61 2.57 DLB 0.69 68.05
SG-9 29.56 33.71 60.265| BDL 1.5 20.23 13.97 0.68 LBD 0.18 85.82
SG-10 95.49 6.43 297.78 47 0.8 2.577 26.7 1.75 BDL 0.37 60.83
SG-11 114.17 1.87 177.25 BDL 0.7 42.64 42.39 2.71 DLB 0.74 61.19
SG-12 179.7 66 187.89 BDL 0.2 7.33 52.12 4.72 BDL 421 81.78
The analytical data related to metal ion conceritmatis presented in Table-3.
Table-4: Metal ion concentration of Sago Industrialeffluent and ground Waters
SG-Ef SG-1 SG-2 SG-3 SG-4 SG-5 SG-§ SG-7 SG8 SG9 SG-10 SG-11 SG-12
Me_tal ppm ppm ppm Ppm ppm ppm ppm ppm ppM ppm ppm__ pm p ppm
Li 9.152 0.000415| 0.00035 0.000947 0.001873 0.0v0OA 0.002617| 0.000691 0.000699 0.000536 0.000531 00BaB | 0.000987
Be BDL 0.000011 BDL 0.00004 0.00001 BDL BDL BDL BDL BDL 0.00002 BDL 0.000056
Al 26.848 0.003931|  0.004445% BDL 0.082315 0.015637 DLB | 0.001627 | 0.00287¢ 0.021108 0.000816  0.003205 030.04
\ 7.804 0.002914| 0.007802 0.008938 0.002478 0.090280.01021 0.0073717 0.003035 0.0027f7 0.002819 @5W1 0.001997
Cr 14.751 0.000163  0.000085 BDL 0.0003p4  0.000229 DLB | 0.001982| 0.000084 0.000528 0.000218 0.000133 00845
Mn 77.809 0.000466(  0.00413p 0.029 0.087Q15  0.4RG76).000962| 0.00045]1 0.001051  0.02353  0.000043 Q@70Q 0.026659
Fe 38.274 0.00194§ 0.004489 0.002384 0.289p21 BIM BDL 0.000156| 0.00174 0.016969 BDL 0.003939 04007
Co BDL 0.000046| 0.000029 BDL BDL 0.000188 BDL 0.068 BDL 0.000365 BDL 0.000014  0.000176
Ni 1.692 0.000432| 0.00035 0.000196 0.001476 0.0®05 BDL 0.000728 BDL 0.003034 0.000226  0.0002B4 9.86
Cu 142.429 BDL BDL 0.001187 0.001121 0.0000p7 (023al| 0.000068| 0.00016] 0.000233  0.000375 BDI 0.0P0P9
Zn 24.699 0.011298  0.002091 BDL 0.002686  0.007821 DLB | 0.00367 BDL 0.009549  0.000372  0.009275  0.001§88
As 0.049 0.000305 0.000613 0.015311 0.001878 0X®Q0 0.000822| 0.00074 0.000117 0.0001§69 0.000p18 00081 | 0.001858
Se BDL BDL 0.000213| 0.00049 BDL 0.000766 BDL 0.602 BDL 0.001277 BDL 0.00053%  0.006371
Rb 16.361 0.004147 0.000739 0.0184P8 0.016849 B6E®2 0.022916| 0.00656. 0.002074 0.000776  0.001904000874 | 0.011022
Sr 1143.533| 0.397944 0.782633  0.6034(15 0.624B01 22096 | 1.784579] 0.841488 0.609063 2.330932 0.689468.37557 0.407599
Ag BDL BDL BDL BDL BDL BDL BDL BDL BDL 0.00006 BDL BDL BDL
Cd 0.046 0.000008  0.000009 BDL BDL 0.000011 BDL 00011 BDL 0.000018 BDL 0.00000% 0.000012
Cs 0.021 0.000024  0.000009  0.000016 0.000026  01BOQ0 BDL 0.00002 | 0.000083 0.000012 0.000069  0.00002.000D23
Ba 279.087 | 0.145523 0.15091)8  0.085244  0.170207 5846| 0.125684| 0.115489 0.160739  0.180931  0.091574.06002 | 0.059247
Pb 0.995 BDL BDL 0.001378 0.00025p  0.000047 0.0@000 BDL | BDL 0.000106 BDL BDL BDL
*SG-Ef: sago Effluent. SG: Ground water samples 1820 industry
Table-5: Details of Cultural characterization and Bacterial species identified
sample | weN | 2ol | mophologyon | S | iy P R i Bacteria
code Count/100ml Colonies EMB Stain Indole | MR | VP | Citrate] CA| OX| UR identified
Metallic sheen -ve Motile +ve +V§ -V -ve +Je -Je ve-] E.Coli
SG-EF >1800 3 Purple Centered -ve Motile -ve -vg  +Je +V{ +e -peve | Enterobacter
Pink Mucoid -ve Motile -ve -ve| +ve +ve +vg  -vgf  -eKlebsiella
SG-1 a3 2 Pgrple Ceqtered -ve Mqtile -ve -vg  +Je +vd +e  -jeve Enter(?bacter
Pink Mucoid -ve Motile -ve -ve| +ve +ve +vg  -vgf  -eKlebsiella
Metallic sheen -ve Motile +ve +Vv{ -V -ve +je -Je ve-] E.Coli
SG-2 >1800 2 Purple Centered -ve Motile| -ve -vg  +Je +vd +e  -peve | Enterobacter
SG-3 1600 2 Purple Centered -ve Motile| -ve -vg  +Je +vd +e  -peve | Enterobacter
Pink Mucoid -ve Motile -ve -ve| +ve +ve +vg  -vf  -eKlebsiella
Metallic sheen -ve Motile +ve +V§ -V -ve +Je -Je ve-] E.Coli
SG-4 >1800 2 Purple Centered -ve Motile| -ve -vg  +Je +vd +e  -peve | Enterobacter
Metallic sheen -ve Motile +ve +V{ -V -ve +Hje -Je ve-] E.Coli
SG-5 >1800 2 Purple Centered -ve Motile -ve -vg  +Je +V{ +e -peve | Enterobacter
Purple Centered -ve Motile| -ve -vg  +Je +vd +e  -peve | Enterobacter
SG-6 >1800 2 Pink Mucoid -ve Motile -ve -ve| +ve +ve +vg  -vf  -eKlebsiella
Metallic sheen -ve Motile +ve +V{ -V -ve +je -Je ve-] E.Coli
SG-7 540 3 Purple Centered -ve Motile -ve -vg  +HJe +vd +e  -peve | Enterobacter
Pink Mucoid -ve Motile -ve -ve| +vg +ve +vg  -vp  -eKlebsiella
Metallic sheen -ve Motile +ve +V{ -V -ve +je -Je ve-] E.Coli
SG-8 9 3 Purple Centered -ve Motile -ve -vg  +Je +V{ +e -peve | Enterobacter
Pink Mucoid -ve Motile -ve -ve| +vg +ve +vg  -vp  -eKlebsiella
SG-9 <2 1 Purple Centered -ve) Motil -V -ye He e+ +ve] -ve| -ve| Enterobacter
SG-10 2 2 Purple Centered -ve Motile -ve -vg  +Je +V{ +e -peve | Enterobacter
Pink Mucoid -ve Motile -ve -ve| +vg +ve +vg  -vp  -eKlebsiella
SG-11 <2 1 Colorless -ve Motile] -ve -Ve -\ve -v{ -ye+ve | -ve | Pseudomonas
Metallic sheen -ve Motile +ve +Vv{ -V -ve +je -Je ve-] E.Coli
SG-12 >1800 3 Purple Centered -ve Motile -ve -vg  +HJe +vd +e  -peve | Enterobacter
Pink Mucoid -ve Motile -ve -ve| +vg +ve +vg  -vp  -eKlebsiella
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The collected water samples are analyzed for tloeotnial species and the data is presented in Table-

The Physicochemical parameters are also represgraptically in figures from 3-16

Fig-3-16: Graphical representation of physicochemal parametric values of Ground Water
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The Irrigation parametric values are representaglgcally in figures from 17-20

Fig: 17-20: Graphical representation of irrigation parameter values
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pH: pH of Effluent is observed at 5.7 indicating acid@&ture while pH of ground waters range from 7.3810
indicating slight alkaline nature. The values irmdéthat there is no impact of effluent on groungweguality in the
nearby areas of the industry

Electrical Conductivity (EC): EC of effluent is recorded on 1190 pmos/cm whike BC of ground water range
from 640-6300 pmos/cm EC of sample SG-4,5,6,7,8:@ 12 range from 1310-1600 indicating the impdct o
effluent on ground water quality by enhancing E@ilevin other samples EC has no impact.

Total dissolved Solids(TDS):TDS of effluent is observed as 867 mg/L.TDS of gmbuvater samples ranges 448-
3891.2 mg/L.TDS of samples SG-4,5,6,7,9,10 excedlued DS value of effluent indicating the impactedfiuent
on the water enhancing the normal TDS of 500 mg/the study area .The exceeded values indicateniptthe
impact of effluent but also on other factors whieim cause concern on the surroundings

Total alkalinity (TA): Total alkalinity of effluent is observed as 320 mghich exceeded the permissible value of
200 mg/L indicating the alkaline nature of the wéfhit .TA of ground water samples range from 80-3pQuit A of
Samples SG-2, 6, 7, 10, 12 exceeded the permidsi@eof drinking water standards and the higlredues indicate
the impact of effluent on ground water quality le tstudy area.

Calcium (Ca*"): Calcium concentration of effluent is 432 mg/l anssed the permissible limit of effluent
standards 187mg/L. The permissible limit of Calciwmnarinking water is 75 mg/L. Calcium in samplgs-S and 6
exceeded the limit of drinking standards indicatihg impact of effluent on ground water while irseaf other
ground water samples the impact of effluent is abse

Magnesium(Mg?"): Magnesium concentration of the effluent is 200mgfid crossed the permissible effluent
standard 123mg/L. Magnesium concentration in grouvater ranges from 43.92mg/L -197.64 mg/L and thieies
crossed the drinking water standards of 30mg/Lcatiiig the magnesium hardness of water.

Sodium(Na): Sodium ion concentration of effluent is 22mg/L @andyroundwater ranges from 4.56-114.83 mg/L
and the levels are below the permissible limit dfi®/standards.

Potassium (K): Potassium ion concentration of effluent is at BDhiles potassium ranges from 0.21-68.7mg/L.
Chloride: Chloride ion concentration range from 24.815 to3L86hg/l. In case of water samples SG-2, 3, 6, 9, 8,
10, 11 and 12 the impact of effluent on ground veaie absent while in case of samples SG-1, 4e Bdimcentration
are higher compared to the Chloride ion concemtnati effluent. The higher values of chloride dre tontribution
of effluent due to the bleaching of effluent beftetting out it into the environment.

Sulphate: Sulphate ion concentration of effluent 139 mg/L @delow than the effluent standards (208 mg/L).
Sulphate concentration in ground water in samplés5®,12 are within the permissible limit of dringi water
while in other samples sulphate ion is at BDL.

Phosphate:Phosphate ion concentration of effluent is 24.6LnRRfiosphate ion concentration in ground water range
from 0.2-6.9 mg/L and the values indicate the absaf impact of effluent on ground water quality

Nitrate: Nitrate ion concentration in ground water rangesnfr0.0680-40.90mg/L and are within the permissible
limit of drinking water standards (45mg/L).The aiE ion concentration in sago industrial effluest0.796
mg/L.The values indicate the absence of impacagb<ffluent on ground water quality in the studgea

% Na: % Na of ground water range from 13.97-72.95 melyilcase of ground water samples SG-6 and SG-12, it
crossed the limit of irrigation standard (60meqérd can cause concern on ground water qualityase of all
other samples %Na is within the permissible limit.

SAR: SAR of ground water range from 0.68-19.5 me/L ladl tevels are within the permissible limit (26megf)
irrigation standard.

RSC: Residual Sodium Carbonates (RSC) of ground waterolserved at BDL and are within the irrigation
standards of water.

Kelly’s Ratio: Kelly's ratio of ground water ranges from 0.3-4Keélly’s ratio of ground water samples SG-6, 7, 12

crossed the permissible limit of irrigation stardlgl) while KR of the remaining water samples ighii the
permissible limit.
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Magnesium Hazard: Magnesium hazard of water ground water ranges #@m3-90.81 and the levels crossed the
permissible limit of irrigation standards (50) indiing the magnesium hardness of water which catetethe soll
quality in the study area.

Metal ion concentration: The concentration of metal ion Li, Be, Al, V, CrnMFe, Co, Ni, Cu, Zn, As, Se, Rb, Sr,
Ag, Cd, Cs, Ba and Pb are within the permissibtetsi of drinking waters indicating the absence eftah toxicity
of waters in the study area.

Microbial species: The waters are observed wi#iColi which indicates the microbial contamination ofegatin
the study area. The waters are further analyzeddoterial species and the presence of the patlogeacteria
Viz., E-Coli, Enterobacter, KlebsilleandPseudomonasan cause water borne diseases and show impahtsemn
health. The images &iacterial speciesentified in water samplesare represented in §§8fE and SG-1 — SG-12

Fig-S-E and SG-1 — SG-12: Images of bacterial Sppseffluent and ground water samples
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CONCLUSION

pH values of waters are within the permissible fliofi drinking water standards. Higher values of B@ and
Chloride in majority of samples indicate the salia¢ure of waters. Higher values of TDS in majovigter samples
indicate the presence of soluble solids in grouatevs. Higher values of TA in water samples camghéahe taste
of the waters. Higher values of Chloride conceidrain water samples is due to the bleaching pmoéeffluent
during treatment and its impact on ground watersesf/ nearby locations to the industrial unit. Terametric
values of sulphate are below the permissible vafidrinking water standards. Nitrate and Phospleatels are also
within the permissible limit of drinking water st#ards indicating the non discharge of agricultusaloffs into the
ground waters in the study area. Irrigation parameglues %Na, SAR, RSC and KR in almost all wa@mples
are within the permissible limit indicating the liility of waters for irrigation purposes, howevdiH values
exceeded the permissible limit indicating the Magiume Hazard of waters which can deplete the quafityoil and
in turn the yield of the crops will be reduced le tstudy area. Lower concentration of metal iokcate the non
metal toxicity of waters in the study area. Thespree of MPN count indicate the microbial contaridmaof
waters and the presence of pathogenic bacteria gjap, Klebsilla, enterobacter, Pseudomoneas cause water
borne diseases, if these waters are consumed ifddirdy purposes. The research results revealedttigaground
waters in the study area are chemically and miathbtontaminated. Hence the waters are to beedeptoperly
before considering the waters for use for drinlkonglomestic purposes.
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