Available online at www.pelagiaresearchlibrary.com

Pelagia Research Library

Advancesin Applied Science Resear ch, 2014, 5(1):59-64

Library Library

| SSN: 0976-8610
CODEN (USA): AASRFC

| mpact of solid waste dump on ground water quality in thevillage
Kasaba-Bawda, Kolhapur district, Maharashtra, India

B.L.Chavan® N. S. Zambare® and S. H. Pawar®

'Department of Environmental Science, School of Earth Science, Solapur University, Solapur
Department of Environmental Sudies, &t. Gonsalo Garcia College, Vasal
3Dr. D.Y. Patil Deemed University, Kasaba Bawada, Kolhapur

ABSTRACT

Water is essential for all life forms on the earth. Clean water for drinking isa major reguirement for healthy society.
Water for human society is mainly available from two major sources to fulfill most of the human needs, Surface
Water and Ground Water and is largely affected by pollution of these sources. The present investigation was
planned assess the Ground Water Quality at Kasaba-Bawda village in Karveer Tahasi| of Kolhapur District of
Maharashtra. Water samples from eight discrete locations comprised of Open Wells, Tube-Wells and a Fixed
Masonry Reservoirs were chosen based on their distance from polluting source identified were selected for the
Ground Water sampling to study the impacts of solid waste dumping on the Ground Water Quality of publically
available drinking water sources at selective locations. The quality was assessed in terms of major parameters. The
pH varied between 6.5 to 7.1, hardness between 173 to 422 mg/L and presence of organisms (MPN) including that,
the water from the water sources located in the vicinity of solid waste dumping sites were slightly polluted making
the water unfit for drinking.
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INTRODUCTION

In India, water comes from different sources sushrigers lakes, ponds, wells and tube- wells. Tier is
consumed for a number of purposes namely doméstiastrial utilization, gardening and agricultunalgation. In
all these consumptions the quality of water is ayvienportant since entire economics with respectwater
procurement, its treatment and supply depends emtiality of water. In cities and towns water isimhataken
from rivers and other surface water bodies andiipked to the population after a suitable treatnfjgh However,
in rural areas, the water needs of people areazhterinly by open and tube wells. These wells &assified as
shallow, medium and deep wells and fetch water feguifers occurring in the geological formationpermeable
zones of rocks, sand and gravels. The quality ofigd water mainly depends on the soil strata, tifmowhich it
percolates and nature of aquifers where it getedtd he water is becomes unfit for consumptidhgkets polluted
by one or the other reason. Disposal of solid waktachate formation and its subsequent percolatiom
contaminate the groundwater. The rapid industa#itim, urbanization increased rate of populatioowgh,
changing life styles and standard of living havé more pressure on water sources to satisfy wateswnption
requirements of respective areas. Both the qualiti quantity of water have become prime concer][2lo tackle
the supply and demand statistics is really a chgifey task.

In present case study the village represents adlypiural community which relies on ground wateurses for its
day to day needs. In contrast with surface watdougmen, ground water pollution is difficult to dett and hard to
control. Only some natural processes like wetlazadshelp to reclaim the water before it gets pateal in ground
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[4] and reduce the contamination. The study waslgoted on the quality of ground water in the vigirof solid
waste dumping depots and compaired with sites dadicat the distances more than 10 km from such chgnpi

depots.
MATERIALSAND METHODS

A case study with respect to ground water quakgeasment was undertaken at village Kasba-Bawd&rireer of

Kolhapur District, (M.S.) for checking the groun@ter quality in the areas of solid waste dumpingotie and other
locations far from such dumping locations. Villagasaba-Bawda is at about ten kilometers from théndmur city.

The village people depend on ground for their daier requirement in many parts of the village.

A systematic planning was made to sample the grewatdr for its quality assessment to insure theaichjpf solid
waste dumping. For the present study, eight lonatiwere identified from the Kasba-Bawda Village §wound
Water sampling.

Table 1: Description of ground water sampling locations

Sr. No. | Location of water sampling  Brief descriptiaf location of water sampling
1 ow1l Ground water from open well near the solidt@alumping depot
2 Oow2 Ground water from open well far from the deliaste dumping depot
3 Oow3 Ground water from open well near the solidtealumping depot
4 ow4 Ground water from open well far from the daliaste dumping depot
5 TW1 Ground water from tube well far from the dolaste dumping depot
6 TW2 Ground water from tube well near the soligt@gadumping depot
7 TW3 Ground water from tube well near the soligteadumping depot but near to sewage flpw
8 WTP River water pumped, treated in water treatrplmt and stored in mensory constructign

The ground water samples were collected from esght out of which four were located in the vignitf solid

waste dumping stations and rest were from distaedtions. These locations comprised of four opelisywhree
tube wells, as well as fixed masonry constructederveeservoirs of river pumped water after treatm&yhile

identifying the location a thought was given todgpphy of the area, population density and prabablrces of
contamination etc. All the eight locations were itaned for six months from September to Februargwaluate the
average level of pollution. The samples were ctdidoonce a month and analyzed for physical, chénaice

bacteriological parameters. The physical analysituded tests for turbidity, Total Solids TS), TloRissolved
Solids (TDS) and Total Suspended Solids (TSS).cHeemical test included determination of pH and hass were
as the bacteriological analysis included test farsMProbable Number (MPN), and Standard Plate C(®iRC).

The standard methods were used for the present{Sjud

RESULTSAND DISCUSSION

During the survey and sample collection exercistaadard questionnaire was prepared due to whitdryviewing
people, data Collection and its processing becamnghreasier. The questionnaire and monthly variadioground
water characteristics are not included in the pagdahese are beyond the scope of this paper.tRe$ihe analysis
for ground water samples collected at the eigtiesht locations have been summarized in Table 2.

Table no: 2 Average characteristics of water samplesfrom different study locationsin comparison with the permissible limits
(*WHO. 1971)

Open Open Tube
Permissibl | Well ooen | Well | oo oo | oweiz | | WTPstored
Sr. Parameters e Limits | (OW1) P (OW3) P (TW2) . y
No. (WHO Near the Well Near the | el Wwell-1 Near the | Well-3 fixed
1971)’ DuMbIN (Ow2) dumpin (Ow4) (TW1) DuMbIN (TW3) | construction
ping ping ping
. . . (WTP)
site site site
1 pH 6.5-9.2 6.8 7.0 6.5 7.0 7.1 6.7 7.0 7.0
2. Turbidity(NTU) 5-25 NTU 21.5 15.1 21.4 16 17 21. 15 18
3. Hardness(mg/l) 600 269 315 422 217 323 405 212 73 1
4, Ca (mg/l) 200 130 66 109 72 78 156 82 50
5. | Mg (mg/l) 150 80 29.5 24 15 29 66 37 21.2
6. TS (mg/l) 1500 2320 695 1875 810 610 27058 570 7 43
7. TDS (mg/l) - 1832 385 1460 380 398 1678 345 516
8. TSS (mg/l) -—- 243 310 415 430 212 1027 225 272
9. MPN(Per 100 ml) Nil >2400 >2400 320 Nil Nil >2400 24 Nil
10. | SPC/mI 100 Cells 3050x10 1054x16 | 2259x10 N. E. 1096x10 | 1096x18 N. E. 68
*WHO, 1971 Sandards. Santra SC., 2001[6].
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From the personal discussion with people residingasaba-Bawda village and from data collectedndusurvey
it was observed that about 30 % of village redisl@tcasionally use water from open wells and -tubls for

drinking purpose mainly during summer season. Théewfrom these sources was being generally uilifoe

washing clothes, utensils and animals washing eeyulThe major source of drinking water was trdaiater from
river Panchaganga flowing at the distance of aBdkim away from the village. The water is lifted pymping and
received to the water treatment plant (WTP) andn tiéstributed to villagers after chlorination whidh

subsequently stored in fixed mensory constructidhgwever during extreme summer condition the véiag
consume water from the open- wells and tube- wéle ground water contamination by solid waste dampas
been noticed by many workers [7,8,9]. Such contation of ground water by discharge of untreatedigtidal

effluent in industrial belts has been studied ambrted by many workers [10,11,12,13].

pH values of water sources in study area
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Fig.1: Comparison of pH values of water sampled from study area

Results of analysis of water samples for pH shothed pH of all water samples were in the permissibhits
(Fig.1). The lowest pH (6.5) was recorded for tperowell 3 (OW3) pH was 6.8 at open well 1(OW1) &nd at
tube well 1 (TW1) located near solid waste dumpamgas which is attributed to the percolation ofds@laste
leachate. The pH of water was either neutral ahapell 2 (OW2) and open well 4 (OW4) as well asudte well 3
(TW3) and water treated in plant (WTP) stored kedi mensory construction tanks. It was slight atkea(7.1) at
open well 1 (TW1).

Turbidiy level in water sources in study area
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Fig.2: Comparison of turbidity levelsin water sampled from study area

Turbidity and hardness levels were in the permisdimits in all water samples. In the geochemicatestigation
on inorganic constituents by in the ground waterainding the dumpsite area at Muzzaffarpur fouraéase in
hardness and pH beyond standard limits ([14,15pré&sent study, the hardness was found slightheased, but pH
was found decreased. The turbidity was relativégiér in the water from water resources located sekd waste
dumping areas (Fig.2). The highest level of hardr{é22 mg/L) was recorded in open well 3 and lowW&88) was
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in the treated water (WTP) stored in fixed mensoopstructed tanks (Fig.3). Calcium and magnesiumntects
were within the permissible limits in all water sales studied (Fig. 4 and Fig.5).

Total hardness in water resources in study area
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Fig.3: Comparison of Total hardness content in water sampled from study area

Calcium content in water resources in study area
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Fig.4: Comparison of calcium contentsin water sampled from study area

Magnesium content in water resources in study area
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Fig.5: Comparison of magnesium content in water sampled from study area

The total solid (TS) contents (Fig.6), total sugpehsolid (TSS) contents (Fig.7) and total disswlselid contents
(TDS) contents (Fig.8) were influenced by percalatater at the locations near solid waste dumpites sas
evidenced by the higher values. TS content werd 28g/L, 1875 mg/L, and 2705 mg/L at open well 1 (DW\3
(OW3) and tube well 2 (TW2) respectively which aigher than the permissible limit. Same pattermasfation in
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the TDS content was noticed at these locationghSlimpact was noticed in TSS contents water sasn@ieopen
well 2 (OW2) and tube well 1 (TW1) which indicateslatively higher level of TSS contents.

Total solids in water resources in study area
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Fig.6:

Comparison of total solids values of water sampled from study area
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Fig.7: Comparison of total suspended solid content of water sampled from study area

Total suspended solids in water resources in shuelg

1200
1000+ ]
800 -

600 1

Total suspended solids (mg

400 -
0 T T T T
w1 w2 w3 w4

Location of water sampling

WT1 WT2 WT3

pimh

TP

Fig.8: Comparison of total suspended solid content of water sampled from study area

The MPN results for three locations reached theeext limit (MPN/100 mE> 2400). The contaminated water
samples showing positive results indicated the daeontamination of ground water due seepage ofedtim
sewage or leachate from solid waste dumps. Highel lof MPN and SPC were recorded at open well 1{QW
(OW3) and tube well 2 TW2) which are likely contauatied by leachate percolation indicating that wetes unfit
for drinking purpose. The overall water qualityrfrdube- wells was relatively better than that fropen wells. The
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negative test result with respect to MPN from opefi 4 (OW4) and tube well 2 (TW2) indicated no tamination
and no MPN in water sample from WTP may be duéhtormation.

CONCLUSION

The overall results indicated that the water frdma water sources located in the vicinity of solidste dumping
sites indicating pollution was unfit for drinkingné the quality of water from open well, tube weldaW TP located
away from slid waste dumping sites was good indtigato pollution.
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