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ABSTRACT

This study was conducted to analysis various water samples of SEZ of Mambattu, Tada mandal, SPSR Nellore
district and assess the possible impacts of such effluents on quality of open well water and surface water. A total of
10 samples including 5 from surface water (surrounding industries leather ,power, steel, electronics, chemical,
matrices, etc.), and 5 from open well water of all bore wells in the vicinity of the SEZ were collected in November
2011, the samplesin the SEZ of mambattu, the industry like leather, Power, Steel, Electronics, Chemicals, Matrices
are located were analyzed for various physico chemical parameters like temperature, pH, EC,DO, Total Hardness,
BOD,COD,TDS, Sulphates, Nitrates, Chloridres and heavy metals like Fe, Pb, Zn, Mn, Cd .The results were
compared with US EPA and WHO standards for both surface and open well water collected from above said area.
All physicochemical parameters are within the permissible limit except Fe concentrations which were found above
the permissible limit.
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INTRODUCTION

Open well water and surface water has been usinddimestic and industrial water supply and irrigatpurposes
all over the world. There has been a tremendouzase in the demand for fresh water due to rapdsvigr of
population and the accelerated pace of industatitin. Industrial estates are established to fiulié demand of the
growing population in the countfy’. The introduction of industries on one hand mactui@s useful products but
at the same time generates waste products in the db solid, liquid or gas that leads to the creatof hazards,
pollution and losses of energy. Most of the solidstes and waste waters are discharged into theusdiwater
bodies and thus ultimately pose a serious threlatiboan and routine functioning of ecosystem.

In India groundwater is used for domestic and adfical purposes. Similarly most of the industre® using
ground as well as surface water for their manufagguand cleaning purposes, this used water corhaa waste
water. Heavy metals are basically present in graater but these play an important role in deterngirthe quality
of water for drinking purposes. Metals are consgddoxics and when they enter the body more thamptescribed
limit they start causing harm. In the same way mahysicochemical parameters play an important iole
determining the quality of water. According to WH@ganization, about 80% of all the diseases in hubengs
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are caused by using contaminated water. Once thendrwater is contaminated, its quality cannot éstared by
stopping the pollutants from the source. Therefobecomes imperative to regularly monitor the gyaf ground

water and to device ways and means to protect #tewquality index is one of the most effectivel$sod® to

communicate information on the quality of watethte concerned citizens and policy makers.

The excess concentration of these physico cherpexrameter may cause various ill effects. The levélkeavy
metals need to be studied in both surface and dwater. Present work was carried for 6the detertiginaof
quality of water in the SEZ of Mambattu, SPSR Nal®istrict, AP, in collected November 2011. In ttiese
vicinity of this industrial area there is dense plagion of residents who generally use open wellew&r most of
their domestic purposes. Therefore In this papgsigsbchemical parameters and the presence of sopertant
heavy metals like lead, cadmium, iron, zinc, Marege, have been studied in surface water and sudrsibgin
groundwater of this locality. Standard methods vaetapted for the analysis of various water quaisameters

EXPERIMENTAL SECTION

2. Quality Assurance procedure:

Special precautions are taken during sampling aradlysis of water. All the Samples are collectechbatythene
containers and stored at 4°C by using ice packpligsicochemical analysis.Samples are separatdligcted in
100 ml polyethylene containers (containers areiptesly soaked in 2% nitric acid and washed withiligsl water)
and acidified with con.HN@and stored at 4°C for trace metal analysis. All¢betainers are rinsed twice with the
same samples before collecting the water samplégnalytical Reagent grade chemicals are usedhénanalysis.
Repetition of analysis was performed and taken mesults.

3. Chemical analysis

Surface and Open well water of the surrounding aveee analyzed for various important Physico - dieam
Parameters such as temperature, pH, electricaluctindy, Total solids, Total dissolved solids, laigical oxygen
demand and heavy metals concentration by usinglatdrmethods. Chloride was determined using Argeatdc
titration method. Titration methods were used faml hardness, calcium hardness and alkalinity oreasents.
Sulfate, Nitrate, were analyzed by using UV-VIS &paphotometer (Thermo Alpha series). Standard esuof
nitrate, sulfate, cyanide and fluoride are preparsithg different linear concentrations of standa@sod linear
graph and Correlation coefficient of standard cusvis observed.

4. Heavy metals analysis:

For the analysis of heavy metals viz , Zinc (Zmpnl (Fe), Manganese (Mn), Cadmium (Cd),and Lead), (P
Samples were analyzed on ICPMS for concentratiomndiyg specific cathode lamp. ICP-MS was calibrétad
each element using standard solution of known aunaton before sample injection.

RESULTS AND DISCUSSION

Industrial effluents are the main source of surfand ground water pollution. Ten samples from déffé places
were analyzed for the determination of various ptalsand chemical parameters such as temperatdreslpctrical
conductivity (EC), total solids (TS), total dissetl solids (TDS), biological oxygen demand (BOD) d&nd
identification of in the collected samples. Theatues and compared heavy metals Surface waterranddywater
were compared with the values recommended by UrStates- Environmental Pollution Agency (US-EPAY an
World Health Organization (WHO) for drinking watgiven in ( Table — 1 & 2).

5.1. Temperature:
Temperature was noted using thermometric methotheatsite of sampling using portable calibrated mrc
thermometer.

5.2. Dissolved oxygen (DO).

The DO values of open well sample are in the remgfeveen 7.4 to 8 mg/L and surface water samplénatiee
range between 4.2 to 7.8 mg/L. The variation of D@pen well water and surface water show in@reph — I.
These values are almost correlating with the stahdalues of WHO and US — EPA.
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Graph — I: Dissolved oxygen at different sampling tation.

5.3. Biological oxygen demand (BOD):
Biological oxygen demand (BOD) is expressed as lteid oxygen consumed per unit volume of water riyiig
defined period of time at a defined temperature walsulated following the procedure of Hamer. Hais tthe

sample was incubated for 5 days a(t)QGh the dark. The reduction in dissolved oxygenaoemtration during the
incubation period yields a measure of the biochahtgygen demand. The BOD values in open well werges
4.5 to 6.5 mg/L and surface water sample valueaaffigm 6 to 15 mg/LThe variation of BOD in open well water
and surface water show in tleaph — 1.
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Graph — II: Biochemical oxygen demand at differehsampling station.

5.4. Chemical Oxygen Demand (COD):

The COD is another important parameter for rivetewauality assessment. This measures the totaitityaf

oxygen required to oxidize all organic materiak(uding the inert) into carbon dioxide and watemeTCOD mean
values for both open well water and surface wateneviound higher than the WHO acceptable level (/Qjn The
variation of COD in open well water and surfaceavahow in thesraph — III.
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5.5. Total dissolved solids (TDS):

Total dissolved solids (TDS) is the measure ofltiot@arganic salts and other substances that asoldisd in water.
TDS was determined following the procedure of Ridhlay using Electrical Conductivity (EC) meter. Th®S

values of open well water ranges between 131 tord@& and surface water ranges between 150 to 28R.rihe

variation of TDS in open well water and surfaceevahow in theGraph — IV.
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Graph — IV: Concentration of Total Dissolved solidsat different sampling station.

5.6. pH:

pH of the samples was noted using potentiometrithatk The pH meter standardized by using buffeutgmis of
known value before analysis. ThE Rlues of all the ground water samples varied betweto 7.6 and also in the
surface water samples varied between 6.3 to 7.8hwdaie all in alkaline range. The variation &fiR open well
water and surface water show in tBeph — V. Therefore the Pvalues of both ground water and surface water are
in the permissible limit.
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5.7. Electrical conductivity (EC):

EC is the measure of the ability of an aqueoustieolio convey an electric current. This abilitypdads upon the
presence of ions, their total concentration, mphilvalence and temperature. EC was determinedohguctivity
meter following the procedure of Richard. The valaee show in Table — | & II.

5.8. Total suspended solids (TSS):

Total suspended solids are the portion of solids$ tisually remains on the filter paper. Suspenaéidssconsist of
silt, clay, fine particles of organic and inorganiatter, which is regarded as a type of pollutiecduse the high
TSS in concentration of suspended solid may adlyeestect growth and reproduction rates of aquédigna and
flora. For TSS analysis, known amount of sample ¥ilésred through the pre weighed filter paper amds
determined by using following formula.

(A-B) X 1,000
(Sample volume, mL)

Total suspended solids, mg/L =

Where:
A= Sample and filter weight, mg
B = Filter weight, mg

Samples were collected:
S-1:peda mambattu village
S-2:-kandriga harijanawada
S-3:-china mambattu village
S-4:-opp bharat electronics
S-5:-peda mambattu harijinawada , mambattu, SPSR Nalistect, india
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Table-l Analysis of selected samples of open welkter

S.NO | Parameters| Uints S-1 S-2 S-3 S-4 S-5 Standdyd5.EPAmg/L | Standard WHO mg/L
1 Temperaturg  °c 254 | 26.0| 25.3| 248 25.4 ‘r
2 Turbidity NTU 3 2 3 4 3
3 pH | - 7.5 7.6 7.4 7.6 7 6.0-8.5 6.5-9.2
4 E.C ps/cm| 355 201 356 369 544 300 400
5 DO mg/L 7 8 7.9 7.8 7.4 4-6 3PPM
6 TH mg/L | 114 66 99 146 159
7 BOD mg/L 5 6.5 55 4.5 6.3
8 COD mg/L 15 14 12 10 15 4.0 10
9 TS mg/L | 240 136 276 248 412
10 TDS mg/L 234 131 230 240 406 500ppm 500ppm
11 Alkalanity mg/L 115 50 90 135 160
12 Sulphates mg/L 10 3.3 3.6 3. 7.7
13 Nitrates mg/L 1.6 2.9 0.8 6.1 0.2 100 45
14 Chlorides mg/L 34 32 43 30 72
15 Ca mg/L| 32.8| 184 179 30.4 45. 100 100
16 | Mg mg/L| 7.8 4.9 14 17 10.2 30 150
17 Iron mg/L | 0.131] 0.234 0.25f 0.108  0.003 0.3 0.3
18 lead mg/L| 0.01d 0.008 0.005 0.003 0.002 0.05 50.0
19 Zinc mg/L | 0.003] 0.006 0.008 0.021 <0.0p1 5.0 5.0
20 Manganese mg/ll 0.006 0.005 0.003 0.004 0.051 5 0.0 0.1
21 Cadmium mg/L| 0.001 0.008 0.001 0.0p1 <0.001 0.01 0.05
Table - Il : Analysis of selected samples of surfacwater
S.NO | Parameters| Uints S-6 S-7 S-8 S-9 S-10  Standasds.EPAmg/L | Standard WHO mg/L
1 Temperature 25.8 24. 25.p 25 24.9 °a2
2 Turbidity NTU 8 6 6 7 6
3 pH [ - 7 7.3 6.9 7.1 7 6.0-8.5 6.5-9.2
4 E.C pus/cm| 273 230 309 256 276 300 400
5 DO mg/L 4.2 7.2 74 7.8 7.5 4-6 3PPM
6 TH mg/L 84 67.6 74 78 80
7 BOD mg/L 15 14 6 9 11
8 COoD mg/L 40 35 20 27 31 4.0 10
9 TS mg/L | 186 154 239 198 165
10 TDS mg/L 180 150 232 174 20 500ppm 500ppm
11 Alkalanity mg/L 75 65 95 78 85
12 Sulphates mg/L 3.5 4.1 3.3 3.1 3.p
13 Nitrates mg/L| <0.1 0.3 0.5 <0.1 0.4 100 45
14 Chlorides mg/L 40 31 38 43 34
15 Ca mg/L 224 15.2 18.4 215 149 100 100
16 Mg mg/L 6.8 7.2 6.8 6.6 6.9 30 150
17 Iron mg/L | 0.666| 0.55| 0.08f 0.091 0.0y6 0.3 0.3
18 lead mg/L| 0.00§ 0.002 0.002 0.003 0.003 0.05 50.0
19 Zinc mg/L | 0.004] 0.008 0.00 0.003 0.0p3 5.0 5.0
20 Manganese mg/] 0.006 0.002 0.006 0.002 0,003 5 0.0 0.1
21 Cadmium mg/L| 0.0032 0.00p 0.002 0.0p2 0.001 0.01 0.05

Samples were collected:
S-6:-Tata plate processing compound wall
S-7:-Opp vinkem lab.
S-8:-Apache foot ware pvt Ltd
S-9:-Regan power tech east
S-10:-Back side of power tech, mambattu, SPSR Nellorgiclisindia

CONCLUSION
The major source of surface and ground water pofiuis injudicious discharge of untreated industafiluents
directly into the surface water bodies resultingsarious surface and ground water pollution. This lof water

quality is causing serious health hazards and eeath of human beings, also death of aquatic lieesg failure
and loss of aesthetics. This problem is aggraviayeldck of awareness among public, lack of wastemaeatment
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facilities, lack of financial resources and theffilegent environmental laws. From the present resleatudy, it can
be concluded that although the results are somewHate with the safe limits of USEPA as well a0 but the
toxic level of harmful elements can mix up with tgeound water as well as surface waterif no précaaty
measures were taken for filtering of the industeffluents, which are mainly causing water pollatim the

surrounding area.
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