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ABSTRACT 

Ground water is tainted around Municipal Solid Waste Management Plant at Shivari town and one of the real 

reason for that pollution is the permeation of Leachate produced in the Municipal Solid Waste Management 

plant. The aim of the research work is to portray the nature of leachate created in the plant and it's effect on 

groundwater assets of close-by region. With the end goal of our investigation samples of groundwater and 

Leachate were gathered from and adjacent territory of Municipal Solid Waste Management plant and 

convergence of different physico-chemical examination alongside overwhelming metals (Cd, Cr+6, As) are 

resolved in leachate test. The groundwater test were additionally examined for different physico-chemical 

parameters and so as to evaluate our outcomes, WQI of groundwater tests had been determined. Research center 

investigation of leachate test demonstrate centralization of different parameters, for example, TDS (8091 mg/L), 

BOD (1000 mg/L), Ammonia nitrogen (785 mg/L), Chloride (7500 mg/L), Fluoride (11.5 mg/L), COD 

(2545.56mg/L) surpass the concentration indicated in "Municipal Solid Wastes (Management and Handling ) 

Rules, 2000". WQI of groundwater tests shifts from 47.84 to 106.53 going from good to unfit for drinking. 

Nearness of overwhelming metals, for example, cr+6, Cd, As in groundwater test demonstrate defilement of 

groundwater from leachate permeation sign prompt estimates should be taken so as to control the awful effect on 

condition, biology, and human wellbeing. 
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INTRODUCTION 

Fast industrialisation, monetary development and ascend in the way of life of individuals had set off the age rate 

of Municipal Solid Waste in India, bringing about enormous amount of waste and now it's appropriate 

administration had turned into a greatest test for urban bodies on the grounds that ill-advised administration of 

metropolitan strong waste can prompt shocking effect on condition, environment and human wellbeing and so 

forth . one of the real impact of ill-advised administration of civil strong waste is the leachate which is created in 

the Acid period of waste decay. Leachate can be characterized as the precipitation permeation through waste 

stored at landfill site. During permeation, the permeating water ends up sullied. Leachate structure at a site rely 

upon different factors, for example, kind of waste kept in plant, arrangement of waste, molecule measure, 

dampness content, time of site, climatic components and hydrology of that zone.  
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The leachate produce from the plant may permeate down the ground tainting the dirt strata as during permeation 

some measure of leachate may dwell in the dirt strata and now and then it's profound permeation compasses to 

the groundwater table and sully the groundwater of whole locale encompassing that region and this condition get 

intensify if the site is situated in country region as there is no other of drinking water separated from dugwells 

and handpumps bringing about spread of different sorts of ailments like hepatitis, looseness of the bowels, 

retching, stomach torment diarrhea and so on. As indicated by world bank 21 % of transferable illnesses in India 

is connected to dangerous water and absence of cleanliness rehearses. Further according to WHO 80%of all 

maladies in person are brought about by water (Kavitha& Elangovan.,2010)  

The present investigation was done to contemplate the effect of arranged leachate permeating from Municipal 

Solid waste on the groundwater nature of adjacent region with the assistance of water quality list (WQI) of 

groundwater samples.GPS framework was utilized to distinguish the example area of groundwater around 

Municipal Solid waste administration plant in Shivari town. 

STUDY AREA 

Lucknow – the state capital of Uttar Pradesh is arranged at an elevation of 123 meters above mean ocean level 

and reaches out between 26.30'- 27.10' North scope and 80.30'- 81.31' East longitude. Lucknow covers a zone of 

3244 Km2 with a populace of 3.4704 million (Census of India, 2011). It gets a normal precipitation of 896.2 mm 

between July to September from South West storm winds and incidentally from frontal precipitation happening 

in January .Lucknow city creates around 1534 tons for every day with a normal age rate of 0.39 kg per capita 

every day.  

MSW Treatment plant lies at an elevation of 26.80' North and 80.77' East in the Shivari town of Kakori locale on 

Mohan street at a separation of 10 Km from Budeshwar chauraha Lucknow (Fig 1). The plant gets close around 

1300 tons for every day of waste from all pieces of Lucknow city and furthermore from different open dumping 

locales. The plant had been begun in 2010 and it stretches out over a zone of about 62420.08 

m
2
.

 

Fig. 1 View of study area (Source: Google earth) 
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MATERIAL AND METHOD 

Sampling of Leachate and  Groundwater samples 

So as to get to the effect of leachate permeation on the groundwater nature of adjacent territory, 5 tests of 

groundwater were gathered from various sources, for example, handpumps and tubewells. Site particular of 

testing focuses is appeared in table 1.Since the metropolitan strong waste administration plant does not had any 

leachate collector,the leachate was gathered from the side channels of the waste saved from 3 diverse area and 

was blended preceding its investigation. The leachate and groundwater tests were gathered in polythene 

containers of 1.0 liter limit. Polythene jugs were washed and flushed with boiling water as a piece of value 

control measure. 

Table 1: Details of sampling points 

S.NO Sample code Source of sample Latitude(N) Longitude(E) 

1 GW 1 Tube well  26.800148 80.780178 

2 GW 2 Hand pump 26.792302 80.779367 

3 GW 3 Hand pump 26.801435 80.770096 

4 GW4 Hand pump 26.796260 80.770286 

5 GW 5 Hand pump 26.797982 80.765562 

 

Sample analysis 

After the accumulation of tests, tests were set apart with remarkable code and all the example of leachate and 

groundwater were shipped to research facility and protected at 4º C in refrigerator. The examination was begun 

immediately according to the standard recommended in APHA, 23RD Edition 2017. The outcomes acquired 

after research facility examination of leachate test were contrasted and the standard determined in "Metropolitan 

Solid Wastes (Management and Handling ) Rules, 2000" for the transfer of treated leachate and results got after 

lab investigation of groundwater tests was utilized to compute WQI record so as to sort the groundwater nature 

of that region. 

Water Quality Index (WQI) 

WQI of groundwater test was determined utilizing the standard of drinking water quality indicated by BIS ( IS 

10500:2012) to separate water quality and its sensibility for residential use. WQI unmistakably show the degree 

of sullying brought about by leachate permeation on groundwater nature of that zone. WQI was determined 

utilizing the equation given as 

Qn=[(Pa- Pi) / (Ps- Pi)] x 100(1)  

Wn= K/Sn(2) 

 Where, 

Qn=Water quality rating of nth water quality parameter.  

Pa= calculated value of the nth parameter. 

 Ps= Standard value of the nth parameter. 



 
 

283 | P a g e  
 

 Pi=Ideal value of nth parameter (It is zero for all parameters except the pH (7 mg/l)). Wn= Unit weight. 

 K= Constant of proportionality( K=1/Ʃn n=i 1/Sn) 

 Sn= Standard value of the water quality. 

 

RESULTS AND DISCUSSION 

LEACHATE 

In research facility, leachate test was broke down for different physic-synthetic parameters (pH, TDS, TSS, 

BOD, COD, Na
+
, Cl

-
, nitrate, sulfate, F

-
, Ammonium(NH4

+
) ) alongside substantial metals (Cr

+6
,Cd,As). The 

outcome got from research facility investigation were contrasted and their particular norms indicated in 

"Metropolitan Solid Waste (Management and Handling) rules 2000" Table 2 demonstrates the centralization of 

different dissected parameters in the leachate test. 

Table 2: Concentration of different parameter in leachate sample 

PARAMETERS CONCENTRATION CONCENTRATION SPECIFIED 

IN  “MSW RULES 2000” 

pH 8.2 5.5 – 9 

Odour Objectionable _ 

TSS (mg/L) 1140 100 

TDS (mg/L) 8091 2100 

BOD3 @ 27º C (mg/L) 1000 30 

COD (mg/L)  250 

Na
+
 (mg/L) 352 _ 

Cl
-
 (mg/L) 7500 1000 

Sulphate (mg/L) 18050 _ 

Nitrate (mg/L) 5.1374 _ 

Ammonium (NH4
+
) (mg/L) 785 50 

Fluoride (mg/L) 11.5 2 

Cd (mg/L) 0.106 2 

Cr
+6

 (mg/L) 4.508 2 

As (mg/L) 0.03921 0.2 

 

The pH estimation of the leachate test is 8.2 creating an abnoxious smell, convergence of TSS and TDS is 

extremely high demonstrating high measure of natural and inorganic solids present in the leachate test, 

centralization of different parameters, for example, chloride, sulphate, ammonium, fluoride was a lot higher than 

their particular models. Further the centralization of Cd and As was not as much as its standard farthest point 
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however the convergence of Cr+6 was practically twofold than its standard worth showing appropriate treatment 

of leachate preceding its transfer. 

Groundwater samples 

Groundwater tests gathered from adjacent zone of Municipal Solid Waste administration plant were examined 

for different physic-substance parameters, for example, pH, TDS, Total Alkalinity, Total Hardness, Ca+2, Mg+2, 

Sulphate, Nitrate, Chloride, Flouride.WQI of the groundwater tests were determined so as to measure our 

discoveries in Table 3. Order of groundwater tests on the bases of WQI is displayed in table 4, table 5 

demonstrate the BIS grouping of different parameters alongside relegated unit weight. 

Table 3: Concentration of different parameter in groundwater samples 

Samples pH TDS TA TH Ca
+2 

Mg
+2 

Cl
- 

F
- 

So4
-2 

NO3
- 

WQI 

GW1 7.4 348 400 94.42 67.2 27.22 22 0.49 1.7932 0.058 47.842 

GW2 7.6 632 380 106.41 94.4 12.01 8 0.94 0 0.248 85.475 

GW3 7.2 530 372 120.78 109.6 11.18 12 0.91 0 0.304 80.518 

GW4 7.5 346 342 116.5 102.4 14.1 16 1.2 0 0.356 106.528 

GW5 7.3 624 358 120.46 108.8 11.66 28 0.96 0 0.378 85.374 

 

Table 4: Water quality index (WQI) Categories 

Groundwater sample WQI Category of water 

GW1 47.842 Good 

GW2 85.475 Very Poor  

GW3 80.518 Very Poor 

GW4 106.528 Unfit for drinking 

GW5 85.374 Very Poor 

 

Table 5: parameter’s BIS standards and their assigned unit weight 

Parameter  BIS standard (IS 10500:2012) Unit weight 

PH 8.5 0.097427376 

TDS 500 0.001656265 

Total Alkalinity 200 0.004140663 

Total Hardness 200 0.004140663 
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Calcium 75 0.011041769 

Magnesium 30 0.027604423 

Chloride 250 0.003312531 

Fluoride 1 0.828132696 

Sulphate 200 0.004140663 

Nitrates 45 0.018402949 

 

CONCLUSION 

From the investigation plainly nature of groundwater is being weakened around the Municipal Solid Waste 

administration plant. Convergence of different parameters, for example, TDS,TA, Ca+2, F-surpasses their 

individual allowable cutoff in groundwater tests. Water Quality Index of groundwater tests demonstrate that 

nature of water is poor in GW2, GW3, GW5 while WQI of GW4 show water is unfit for drinking. In this way 

we can close from that groundwater quality address a risk to human wellbeing. This examination in this manner 

request exertion to be taken so as to appropriately deal with the MSW at the executives plant alongside the 

treatment of leachate to the parameters indicated in "Metropolitan Solid Waste (Management and Handling) 

rules 2000" 
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