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INTRODUCTION

The rapid growth of the industry has entirely changed the waste generation scenario in the
country. The guantity of waste gencrated has increased appreciably and the nature ol waste
generaled has become complex. Wastes typically contain a mixture of materials which
possess different characteristics and commercial value and will have different composition,
physical and chemical properties and thus different intensity of toxicity depending upon the
process used for the processing, type of raw material used and then from where it is
generated. Of the various types and categories of wastes generated some of them can be
recycled and reused to recover metals present in them while rest can be disposed off.
Current disposal practice of these solid wastes in India is dumping or stockpiling, but this
mode of disposal is now questionable from environmental and economic point of view. The
management of these contaminated sites is of great concern in view of the health and
environmental risk associated with such sites. Apart from their immediate and direet health
and environmental threats, contaminated sites can contribute (o the long term deterioration of
ambient air, soil, surface water, ground water resources and food chain. Such detrimental
effects are inevitable if the contaminated sites are not managed effectively. For this, the
remediation of contaminated sile is utmost important.

Background information

Information regarding the scenario of hazardous wasle generation, status of hazardous waste
units, and status of TSDF (Treatment, storage and disposal facilities) and status of

incinerators in Uttar Pradesh is given below:

Table 1: Scenario of Hazardous Waste Generation in Uttar Pradesh as on

15.11.2007
Wastes TPA
Recyclable _ 117887.366
Incinerable 15193.175
Landfillable - 36111.275
Total Amount ol Waste Generated 169191.82
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Table 2: Status of HW Units in the state as on 15.11. 2007

S. No. | HW Units in the state Quantity

a) No. of HW generating units in the State / UT 1915

b) No. of HW generating units for which authorization 1339
has been granted

c) No. of HW generating units for which authorization is 283
under process

d) No. of HW generaling unils not applied for 86

authorization or for renewal but running without valid
authorization

¢) Total No. of HW generating units for which closure 199
directions were issucd since October, 2003

1) Total No. of HW generating unils for which closure BG
directions were revoked since October, 2003

£) Total No. of hazardous wasle genecrating units closed 113

since October, 2003 by the SPCB/PCC

Table 3: Status of TSDFs (Treatment, Storage & Disposal Facilities) as on
15. 11, 2007

S. No. TSDFs Quantity
a) No. of TSDFs in operation 3
b) No. of TSDFs under construction 1
¢) No. of Siles notified 3
. d) | No.of Sites identificd 5

TSDFs Sites Proposed
= Bulandshahar

» MujafTar Nagar
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Table 4: Status of Incinerators as on 15, 11, 2007

S. No. Incinerators Quantity
a) Total No. of Incinerators in operation 14 -
i) No, of Common Incineralors I
ii) No. of Captive Incincrators 13
b) Total No. of Incinerators under NIL
installation
1) No. of Common Incinerators NIL
ii) No. of Captive Incinerators NIL

Scope of Work:

1. Inventorization of potential hazardous waste generating industries and their location
in the district, products manufactured and quantitics ol waste generaled in MTA
based on information available.

2. Collection of water samples from the hand pump located around the solid waste
dumpsite and soil samples from different identified locations from (o ft to 40 fi
depth) for analysis of sclected paramelers.

3. Recommendation on clean up measures and environmental improvement of the sites
such as safe disposal of hazardous wasles, suggestion of suitable methods of

treatment and disposal.

1. Inventorization of potential hazardous waste generating industries and their
location in the district, products manufactured and quantities of waste
generated in MTA based on information available,

The responsibility of survey of the illegal dumping sites identified by UP Pollution
Control Board for clean up measures and environmental improvement on Kanpur and
Kanpur Dehat, Lucknow and Ghaziabad was bestowed on ITRC by Uttar Pradesh
Pollution Control Board. A team of ITRC Scientist went lo above sites along with the
respective member of the Rf:giu;ial Office of U.P. Pollution Control Board and

gathered the relevant information on specific site. The details are given below:
&



KANPUR and KANPUR DEHAT

In order 1o evaluate the impact of hazardous solid wasle at illegal wasle dumping siles, a
tcam of I'TRC Scientists consisting ol Dr. Virendra Misra, Dr. Krishna Gopal and Dr, R.C.
Murthy visited the UPPCB Regional Office, House Number 5243, Sadbhavna Nagar, UP
Avas Vikas Colony, Phase 3, Kalyanpur, Kanpur. They held discussions with Regional
Officer Er. S.R. Sachan and Assistant Engincer, Mr, Rajendra Prasad. Mr. Rajendra Prasad
accompanied the team to the following illegal dumping sites identified by UPPCB and
collected the available information for the nature and characterization of hazardous wasle
present in the area and the impact of the hazardous waste dump sites on the environment. No
information on the technical details of the waste and ils quantum could be provided by the

UPPCB, Kanpur office.

Site 1I- Nauraivakheda

The dumping site covers an area of 6000 square feel filled with water hyacinth and other
vegelation, Human settlement 7000-B000.The exact area ol the site could not be ascertnined
due to construction of houses on dump site. Approx. 15,000 Tonnes of waste has been
dumped in this area. Main generator was Ashoka Chemicals Pvt. Ltd. (Basic Chrome
Sulphate) presently factory closed  (long  back factory dismantled). Many small-scale
industrial units have disposed their wastes and elfluents surround the site, Some of them are
steel welding, electroplating, powder coating, metal phosphating, sodium hypochlorite
trading units. Some lead acid battery waste was also dumped in the area. It was informed
that the site was being used for dumping wastes (or the last twenty lo twenty-five years,

Waler is not safe for drinking.



Site 1- Nauraivakheda




Site 1- Nawraiyvakheda

Site 2- Juhi Baburaiya (Rakhi Mandi)

This site covers approximately 5-6 acres of land The area is densely populated with
settlement and houscholds. There is no fresh dumping ol waste material. 1t was informed by
the people in the area that about 20-25 years back, the waste from Kanpur Chemicals
(engaged in manufacture of BCS) situated about 10 km from the site at Jarib Chowki was
dumped at the site. Approx. 10,000 Tonnes of waste has been dumped in this area. Presently
the waste is buried at the depth of 3 — 5 ft below the surface. At present the site is very
uneven and is being utilized mainly for coal ash dealing (from rubber, foundries and paper
industries) and is called as Rakhi Mandi. The exact area of the site could not be ascertained
due to construction ol houses on the dump site. There is no piped water supply and no sewer
line. Water up to 100 feet is contaminated and the water from India Mark Il hand pump at a
depth of 120 feet s elear However, it was reported that the cooking of pulses is lound
difficult due to the hardness of waler and the taste is not good. It was observed that a
shallow hand pump drawing water from 60-70 feet is slightly yellow and greenish in colour
showing the possibility of chromium in the strata Area of influence of Cr contamination
was reported to be around 1-2 km. Main trees in the area are acacia, peepal, gular, neem.
Out of 10 India Mark 1l hand pumps only 5 are in working condition. The residents are

ignorant about the health problems associated with the contaminated water Keeping view of
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the environmental conditions, there is a pressing need to conduct a detailed health survey of

the residents of the area.

Site 2- Juhi Baburaiva (Rakhi Mandi)
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Collection of water samples from the hand pump located around the solid waste
dumpsite and soil samples from different identified locations from (o [t to 40 ft depth)

for analysis of selected parameters.

EXPERIMENTAL

Parameters studied in water samples

pH

TDS(Total dissolved solids)

EC (Electrical conductivity)

Fluoride

Nitrate

Sulphate

Hardncss

Alkalinity

Chloride

TOC (Total organic carbon)

Heavy Metals (Cd, Co, Cr, Cu, Fe, Mn, Ni, Pb, Zn)
Oranochlorine Pesticide ( HCH isomers in pesticide dumped site)

Bacteriological Parameters

Parameters studied in soil samples

Heavy Metals
Cd, Co, Cr, Cu, Fe, Mn, Ni, Pb, Zn

Oranochlorine Pesticide ( HCH isomers, in pesticide dumped site)

Methodology

Collection of water samples
Total 105 water samples were collected from hand pump (Shallow, India Mark 11 and

Submersible) located around six identified dumping sites namely Nauraiya Kheda,
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Kanpur(32), Duncan’s Panki , Kanpur (28), Juhi Baburaiya, Kanpur (13), Rania, Kanpur
Dehat (13), India pesticide Ltd. Lucknow (8) and Bhowapur, Kaushambhi, Ghaziabad (11)
assisted by GPS (Global Positioning System) coordinates. The samples for Physico-chemical
Analysis and analysis of heavy metals were collected in plastic bottles, samples for pesticide

analysis were collecled in glass bottles and samples for Bacteriological analysis were
collected in sterilized BOD bottles. All the samples were transported immediately to the

laboratory at 4 deg. C.

Collection of soil samples

Total 192 soil samples were collected from the above six dumping sites. The number of soil
sumples collected from individual sites are Nauraiya Kheda (42), Duncan’s Panki (45), Juhi
Baburaiya( 26), Rania, Kanpur Dehat (27), India Pesticide Ltd., Lucknow (36) and Bhowapur,
Kaushambhi, Ghaziabad (16). These soil samples were collected through bore wells from
different depth of the soil starting from 0 fi. to 40 M. on the basis of GPS (Global Positioning

System) coordinates.

Physico-chemical analysis of water

Determination of pH

The pH of water was determined by the pH meter of Century Portable Water Analysis kit
(704).

Determination of EC (Electrical conductivity) and TDS (Total dissolved

solids)

EC and TDS were determined by using ELICO-IE-136 Electronic Water Qualily Analyzer.
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Estimation of Chloride

Chloride was estimated in the water samples by Argentometric Method (APHA, 2005);
Ref.4500 CI'(4-70 to 4-71).

Reagents

(i) K:CrOqsolution: 50 g K,CrO, was dissolved in distilled water. AgNO; solution was added
till red precipitate was formed and left for overnight. It was filtered and made up to 1 liter
with distilled water.

(ii) Standard AgNO; (0.014 N) — 2.395 g of AgNO; was dissolved in distilled water. It was

made up to | liter with distilled water and stored in a brown bottle.

Method
50 ml of water sample was taken in a conical (lask and few drops of K;CrO; solution were
added. It was then titrated with standard AgNO; solution till the red precipitate was formed,

this end point was noled.

Calculation

Chloride (mg/l) = §-B X Normality of standard AgNO3%35450/ ml sample
Where S= Volume of AgNO; used for titrations sample

B= Volume of AgNO,

Normality (N) = 0.014

Estimation of Fluoride

Fluoride was estimated in the water samples by lon Selective Electrode Melhod (APHA,
2005); Rel.4500 FI (4-84)
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Reagents

(1) Standard fluoride solution: For preparation of standard fluoride solution, 221 mg NaF was
dissolved in | liter of distilled water lo make stock solution.

(i) TISAB Illrd-(Total lonic Strength Adjustment Buffer Illrd): To 500 ml distilled water, 57
ml glacial acetic acid, 0.589 g NaCl ,4 g CDTA (Cyclohexane demine tetra acetic acid)
was dissolved in a beaker by stirring and placed in a cool water bath . Then 125 ml of 6

N NaOH  was added with stirring to get pll between 5 Lo 5.5,

Method

10 ml of sample was taken in a beaker and | ml of TISAB 3rd was added in this
sample.Fluoride concentration was directly read in the sample by dipping electrodes. Fluoride
concentration in water samples were estimated by electronic method using expandable ion
analyzer. For this, two electrodes reference electrode and fluoride sensing electrode were
used. The electrodes were activated and instrument was calibrated with 1 ppm, 10 ppm, 100

ppm of known fluoride solution,

Estimation of Nitrate

Nitrale was estimaled in the water samples by Nitrate Electrode Method (APHA, 2005);
Refl4500 NO3 (4-122).

Reagents

(1) lonic strength adjuster (1SA): 17.32 g AlL(S04)5.1811;0,3.43 g Ap,SO,,1.28 g H;3;BO,,
2.52g Sulphuric Acid and 105,69 g (NH4 );S804 was dissolved in 800 ml distilled waler.
pH of this solution was adjusted to 3.0 and then it was made up to | liter with distilled
water. The solution was stored in brown bottle.

(i1) Standard nitrate solution: Standard nitrate solution was prepared by dissolving 0.0721 g
of dry KNOjyin 1 liter distilled water. It was then diluted to make standard nitrate solution

of variable concentration.
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' Method
Nitrate concentration in water samples were estimated by electronic method using
expendable ion analyzer. For this, two electrodes i.e reference and sensing were used. They
are activated and attached to the analyzer. The instrument was calibrated with 1ppm 10ppm
and 100 ppm of strength of known nitrale solution. For nitrate estimation, to each unknown
sémpie ionic strength adjuster was added in the ratio of 100:2. Nitrate concentration in the

sample was directly read by dipping the electrodes,

Estimation of Total Alkalinity

Total Alkalinity was estimated in the water samples by Titration Method using methyl orange
indicator (APHA, 2005); Ref. 2320 (2-27).

Reagents

(i) Methyl orange: 500 mg methyl orange powder was dissolved in distilled water and made
up to 1 liter,

(i1) Sulpuric acid (0.02N): 200 ml (0.1 N) H,SO, was diluted to 1 liter.
1 ml HaSO4 = 1 mg CaCO,

Method
100 ml water samples were laken in a conical (lask. 2 drops of methyl orange indicalor was

added to get yellow colour. The water sample was then titrated with 0.02 N sulfuric acid.

Volume of titrate was noted when yellow colour turned pink.

Calculation

Total alkalinity= ml titrate normality of acid*50000/ ml sample

Estimation of Sulphate
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"Sulphate was estimated in the water samples by Standard Method (APHA, 2005); Ref.4500
SO4™" (4-188).

Reagents

(1) Bulfer: 30 mg MgCl;.6H20, 5 g CH;COONa and 1 g KNO; was dissolved in 20 ml
CH;COOH and made up to 1 liter with distilled water.

(ii) Standard Sulphate Solution: Standard sulphate solution was prepared by dissolving 0.1479
g Na;SOy in 1 liter of distilled water,

Method

Sulphate concentration in water sample was analyzed by UV-Visible Spectrophotometric
method against distilled water as blank with 100% transmittance at 420 nm. To
standardize/calibrate the instrument 0.5, 10,20,30,40, mg/ml of known sulphate solution were
prepared. 50 ml sulphate solution of different concentration was taken and 10 ml of buffer
was added to it followed by addition of Bacl; crystal and stirred. The reading was noted and
standard curve for sulphate in water was plotted with concentration on y axis and absorbance

on X axis.

Calculation

Sulphate (mg/g) = mgsos* 1000/ ml sample
Determination of Total Hardness

Total Hardness was determined by EDTA Titrimetric Method (APHA et al, 2005); Ref. 2340c
(2-37).

Reagents

(i) Total hardness indicator tablet: This tablet was added the solution to get wine red colour.

(i) Buffer: 16.9 g NH4Cl+143ml NH,OH+ 780 mg MgS047H,0 was dissolved in 50 ml
distilled water. It was then made up to 250 ml with distilled water and stored in plastic

bottles.
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"-[iii] Standard EDTA TITRANT (0.1M): 1 g CaCO3+1 ml HC1 + 200 ml distilled water were
mixed and boiled for few minutes to evaporate COx. The solution was then cooled and

few drops of methyl red were added to get orange colour,

Method
10 ml water sample was taken and Iml of buffer was added to it to get a pH of 10 £0.1. In this
total hardness indicator tablet was added to the solution to get wine red colour. It is then

titrated with standard EDTA solution. Endpoint was noted when wine red colour turned blue.

Calculation

Total Hardness= ml samplex1000/ml sample

Heavy Metal Analysis

Preparation of water samples for heavy metal analysis (APHA, 2005)

One hundred (100 ml) ml of water sample was taken into 250 ml conical flask and 5.0 ml of
Concentrated HNO; was added in it. Covered the conical flask with glass cover and heated
gently in open. Further, added some amount of HNO: till the completion of digestion. It was
then filtered and transferred into 10.0 ml volumetric flask. The volume was made up to 10.0
ml with water. The samples were then analysed on ICP (Inductively Coupled Plasma)

Spectrophotometer.
Preparation of soil samples for heavy metal analysis (USPA method 3051, 2007)

" One gram (1 g) of soil sample was transferred into reaction vessel and 5 ml HNO; was added
to it. Covered the vessel properly and placed it into Microwave Reaction System. The solution
was liltered after digestion and transferred into 10.0 ml volumetric flask. The volume was
made up to 10.0 ml with water. The samples were then analysed on ICP (Inductively Coupled

-

Plasma) Spectroscopy.
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\ Total Organic Carbon Analysis

The quantification of Total organic carbon in water samples were done by Shimadzu TOC-
5000A (Japan) .This analyser measures total carbon (TC), and inorganic carbon (IC). The
operation of TOC analyser is based on combustion/ non-dispersive infrared gas analysis.

Preparation of TC standard solution (1000 mg/L)
For the preparation of the TC standard solution, 2.125 g of Potassium hydrogen phthalate was

dissolved in | litre zero waler.

Preparation of 1C standard solution (1000 mg/1.)
IC standard solution was prepared by dissolving 3.5 g of Sodium hydrogen carbonate and

4.41 g of Sodium carbonate (which was heated for | hour at 285 deg. C and cooled in

desiccators) in 1 litre zero water.

Calibration of the instrument

The instrument was calibrated by using the above standard solution.

Measurement of TOC
The value of total organic carbon is obtained by substracting the value of inorganic carbon

from the total carbon (TOC= TC-IC).

Pesticide Analysis

Preparation of water samples for analysis of HCH (Hexachloro cyclohexane)

Preparation of water samples for Hexachloro cyclohexane analysis are shown in Flow sheet-1

Requirements
1000 ml. water, 300 ml n-hexane, 15 ml saturated NaCl, Separating funnel (2000 ml),
Rotavapour, Conical flask (500 ml), Volumetric flask (10 ml).
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Procedure ( APHA, 2005); Refll 6630 A&B (6-100 to 6-114)

1 liter water was added in 2000 ml separating funnel.
‘
Added 100 ml n-Hexane and 15 ml NaCl into separating funnel
)
Shake for 10 minutes
i
Layer oF n-Hexane aod waler was sepaated
+
Poured water into beaker and n-Hexanc into another conical lask
i
Again pour the remaining H;0 in separating funnel and add 100 ml n-Hexane.
Shake for 10 minutes
)
Collect the n-Hexane in same concal [ask and walter into beaker
i
Again transfer the H;0 into separating funnel and add 100 ml n-Hexane.
Shake for 10 minutes
]
Collect the n-Hexane in conical {lask and discard the water
(Total volume of the n-Hexane = 300 mb)
i
The n-Hexane portion was passed through Funnel plucked with glass wool
and filled up with Na;SOy
i
Collect n-Hexane, passed through this funnel in a conical flask
i
LEvaporale to dryness m roliavapom

i
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Make up to 5 ml with n-Hexane
]
Analysed on Gas chromatography

Flow Sheet 1. Procedure for analysis ol Hexachloro eyclohexane in water

Preparation of Soil samples for analysis of HCH (Hexachloro cyclohexane)

Preparation of soil samples for Hexachloro cyclohexane analysis are shown in Flow sheet-2

Requirements
10 g soil, 300 ml n-hexane, 300 ml Acetone, Dichloromethane, Florisil, Soxhlet Apparatus,

Rotavapour, Conical flask (500 ml),Volumetric lask (10 ml).

Procedure (EPA, 1 B, 1986); Ref. 3540,3550,3600,8080
10 g freeze dried soil sample, extracted in Soxhlet with acetone and n —hexane (1:1 v/v)

]

Concentrated the extract
v

Cleaned up with lonisil
4

Concentrated the elluent up to 1 ml

)

Made the volume up to 10 ml
'

Analysed the sample in GLC

Flow Sheet-2. Procedure for analysis of Hexachloro eyclohexane in soil

The extracts of soil and water were subjected to gas chromatographic analysis on a Varian
CP-3800. A 30 m x 0.25mm x 0.25 pm capillary column was used. Conditions (all

i



temperature in "C): injector 300, column 210, detector 325; carrier gas nitrogen; (low rate
2ml/min. Electron capture detector *'Ni was used
Standards:
(i) - HCH 5 pg/ pl
(i) - HCH 20 pg/pl
(iii) »HCH  Spg/ul
(iv) 8- HCH 10 g/l
Calculation:

Concentration of compound (¢, 3, 7,.6) =  Area of sample x wt. of std. x Vol. extracted

Area of std. x Vol. of original sample x Vol injected
Result: pg/pl or ppm

Wi1. Of Standard= Concentration of Std. Compound x volume injected

Bacteriological analysis of water samples (APHA, 2005; BIS, 2003; WHO, 2004)
Water Sample Collection

Water samples on the site were collected in sterilized glass bottles and transported under cold
condition (<10°C) to laboratory for analysis.

Requirements

Sterilized Glassware; Glass stoppered bottles (125 ml), Micropipettes (10 ml, Iml and 0.1ml)
Culture media: MacConkey's broth, Brilliant Green Bile broth and Peptone water.

Reagentis: Kovac’s Reagent

Equipments: Autoclave, Hot air oven, Incubator (37°C) and Incubator (44°C)

Miscellaneous: Cotlon wool, Distilled water, Nichrome wire and Durham’s tube
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Enumeration of Coliforms in water samples

Bacleriological analysis of water samples was done by multiple (three) tube fermentation
method which is based on the law of probability and multiple dilutions to extinction. Bacterial
contamination was estimated as most probable number (MPN)/100ml of water sample.
In this method, fermentation tubes with double strength MacConkey’s broth of 10 ml volumes
while single strength culture broth for 5 ml volume with inverted vials (Durham’s tube) was
prepared and autoclaved. First set of three fermentation tubes with 10 ml of medium were
inoculated with 10 ml of sample, while second and third sets were inoculated with 1.0 and 0.1
ml of samples, respectively. Inoculated sets ol tubes were incubated at 37 °C.
After 48 hours fermentation tubes were observed for production of gas in Durham’s tube with
or without acid indicated by colour change of medium from red to orange. MPN of
PRESUMPTIVE COLIFORM / 100 ml of sample was worked out by consulting probability
table (McCrady, 1918). To determine MPN of CONFIRMED COLIFORM/100 ml of sample,
all the positive tubes of presumptive coliform test were subcultured with inoculation loop
(Nichrome wire) in test tubes containing 5 ml of single strength MacConkey's broth with an
inverted Durham’s tube incubated at 37 °C. Aller 48 hours number of positive tubes showing

acid and gas production confirm the presence of coliform by consulting same probability table.
Enumeration of Faecal coliforms in water samples

For this, all positive tubes of confirmed coliform test were subcultured with inoculation loop
from cach positive tube into 5 ml of brilliant green bile (BGB) broth with an inverted
Durham’s tube and 5 ml of peptone water tubes. The subcultured tubes are incubated at 44 °C.
After 24-48 hours BGB broth tubes with growth and gas production were counted to determine
the MPN of PRESUMPTIVE FAECAL COLIFORM/100 ml of sample. 4-5 drops of Kovac's
reagent was added in peplone water tubes paired with positive BGB broth tubes. The positive
peptone water tubes showing red layer on surface were counted to determine MPN of
CONFIRMED FAECAL COLIFORM (Escherichia coli) 100 ml of sample by consulting the

same probability table.
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‘hRepurling

Samples showing >10 coliform and /or >1faecal coliform (Escherichia coli)/ 100 ml were

considered contaminated and not recommended for drinking (WHO, 2004)
Results

Site: Nauraiya Kheda
Water:

Out of 32 water samples collected from the area, only two had higher pH (10.00 & 11.50) and
12 samples showed higher fluoride levels (1.1- 2.1ppm), whereas 24 samples showed higher
sulphate levels (210 to 701 ppm), three samples showed higher nitrate levels (47.8, 55.5 &
57.4 ppm) and two showed higher chloride levels (270 & 320) with respect to standard
desirable limits for drinking water (data given in Table 6).

Three samples out of 32 were contaminated with coliform and 2 with fecal coliform (data
given in Table 7). Nine samples showed higher concentration of chromium (0.06 to 1.66
ppm). Three samples had higher level of iron (0.40, 0.47 & 0.89 ppm) and five samples had
higher mangancse levels (0.13 to 0.44 ppm). These levels were higher when compared to the
standard desirable limits for drinking water (data given in Table 8). Distribution of chromium

in waler samples are shown in Fig.2.
Soil:

44 samples of soil collected from various depths (0 to 40 feet at 5 feet interval) of five sites
were analysed for cadmium, cobalt, chromium, copper, Iron, manganese, nickel, lead and
zinc. The samples collected from different locations of the site revealed the significant
presence of the above metals although no definite trend could be observed in the increase or
decrease of the concentrations of these metals with depth. (data given in Table 9). When

average values of the five sites for the same depth were calculated, it was found that the
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concentration of chromium, lead and zinc was higher in the top strata as compared to the
lower strata (data given in Table 33).Distribution of chromium in the soil samples from (0-40

feet) is shown in Fig. (1a-1i).
Site: Juhi Baburahiya (Rakhi Mandi)
Water:

QOut of 13 water samples collected from the area, only ihl’EI:E samples showed higher nitrate
levels (48.9, 52.1 & 52.5 ppm), one sample showed higher sulphate level (292 ppm). with
respect to standard desirable limits for drinking water (data given in Table 10).

One sample out of 13 was contaminated with coliform and one with fecal coliform (data given
in Table 11). Nine samples showed higher concentration of chromium (0.07 to 4.59 ppm), two
had higher copper levels (0.06 & 0.20). Ten samples had higher level of iron (0.31 to 1.63
ppm) and eight samples had higher manganese levels (0.12 to 0.63 ppm). Four samples had
higher nickel levels (0.04 to 0.06 ppm). Thesc levels were higher when compared to the
standard desirable limits for drinking water (data given in Table 12). Distribution of

chromium in the water samples are shown in Fig. 2.
Soil:

26 samples of soil collected from various depths (0 to 40 feet at 5 feet interval) of three sites
were analysed for cadmium, coball, chromium, copper, lron, manganese, nickel, lead and
zinc. The samples collected from different locations of the site revealed the significant
presence of the above metals although no definite trend could be observed in the increase or
decrease of the concentrations of these metals with depth. (data given in Table 13). When
average values of the three sites for the same depth were calculated, it was found that the
concentration of all the metals were higher in the lower strata as compared to the top strata
(data given in Table 34).Distribution of chromium in soil samples from (0-40 fect) is shown

in Fig. (1a-1i).
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\ Site: Panki Industrial Area (Duncan's)
Waler:

Out of 28 water samples collected from the arca, six samples had higher pH (10.5 to 11.51),
twelve samples had higher fluoride levels (1.1 to 2.0 ppm), one sample showed higher nitrate
(66.8 ppm), seventeen samples had higher sulphate levels (223 to 966 ppm) and three samples
had higher chloride levels (320, 373 and 482 ppm) with respect to standard desirable limits
for drinking water (data given in Table 14). |

Three sumples out of 28 were contaminated with coliform and one with fecal coliform (data
given in Table 15). Two samples showed higher concentration of chromium (0.17 to 10.42
ppm), one had higher copper levels (0.10 ppm). Nine samples had higer level of iron (0.32 to
1.09 ppm) and seven samples had higher manganese levels (0.11 to 0.27 ppm). Only one
sample had higher nickel levels (0.03 ppm). These levels were higher when compared to the
standard desirable limits for drinking water (data given in Table 16). Distribution of

chromium in the water samples are shown in Fig, 2,
Soil:

43 samples of soil collected from various depths (0 to 40 feet at 5 feet interval) of five sites
were analysed for cadmium, cobalt, chromium, copper, Iron, manganese, nickel, lead and
zinc. The samples collected from two active sites showed very high levels of metals especially
chromium, iron, manganese, lead and zinc at the top layers and also at 25-35 feet levels (data
given in Table 17), The metal levels in other depths of soil were not as high as compared to
the 25-35 feet levels. When average values of the five sites for the same depth were
calculated, it was found that the concentration of all the metals were higher in the lower strata
as compared to the top strata (data given in Table 35). Distribution of chromium in soil

samples from (0-40 feet) is shown in Fig. (1a-1i).
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© Site: Rania

Waler:

Out of 13 water samples collected from the arca, only one had higher pH (8.69) and one
sample showed higher fluoride level (4.4 ppm), whereas two samples showed higher TDS
(523 & 526 ppm) and another three sumples showed higher sulphate levels (210, 224 & 252
ppm) with respect to standard desirable limits for drinking water (data given in Table 18).

Eight samples out of 13 were contaminated with coliform and 9 with fecal coliform (data
given in Table 19). Three samples showed higher concentration of ¢chromium (0,10, 1,12 &
2.72 ppm). Only one sample had higher level of iron (2.33 ppm) and two samples had higher
manganese levels (0.22 & 0.37). These levels were higher when compared to the standard
desirable limits for drinking water (data given in Table 20). Distribution of chromium in the

water samples are shown in Fig. 2.

Soil:

27 samples of soil collected from various depths (0 to 40 feet at 5 feet interval) of three sites
were analysed for cadmium, cobalt, chromium, copper, Iron, manganese, nickel, lead and
zinc. The data revealed the significant presence of these metals in various depths of soil
although no trend could be observed in the increase or decrease of the concentrations of these

metals with depth. (data given in Table 21 & 36). Distribution of chromium in soil samples
from (0-40 feet) is shown in Fig. (1a-11).

Site: Dewa Road, Lucknow

Water:

Eight samples were collected [rom the area. Physico-chemical paramelers in all the samples
were within the desirable limits for drinking water (data given in Table 22). Three were

contaminated with coliform and two with fecal coliform (data given in Table 23). Most of the
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Table 32: Summary of concentration of pesticides (in ppb) in_water samples
(Lucknow Site)

HCH o i} ¥ 0

isomers

Min. Max. | Min. | Max. | Min. | Max. | Min. | Max.

0.037 | 1.768 | 0.116 | 0.145 | 0.001 | 0.051 [0.145 |5.669

Note: Values in bold depicts the values above the desirable limits for drinking water
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3. Recommendation on clean up measures and environmental improvement of
the sites such as safe disposal of hazardous wastes, suggestion of suitable

methods of treatment and  disposal.
Remediation measures taken by UPPCRB

Closer order issued to six BCS factories which were responsible for throwing BCS

waste at Khanpur village.

2. District Magistrate/local Municipal Corporations have been asked to sec that no
more waste is thrown on these dumps.

3. Ghaziabad development authority has been asked not to allow construction of
residential colony on illegal dumpsite.

4. Notice Boards have been put up at illegal dump sites “not to dispose any hazardous

wasle™. Further it is planned to fence the dumpsites, if possible.

Remediation measures suggested

Transfer of BCS waste and other industrial wastes from Panki (Duncan’s Site) and

Khanpur Village (Rania) to nearby secured landfill site.

2. Remediation of waste dumpsite with selected technology such as to stabilize or
immobilize the hazardous waste at the present site itself.

3. Remediation of Ground Water in and around the site using appropriate technologies.

Site Specific Recommendations

Site: Rania

*  lirst and foremost recommendation for this area is to get the entire waste dump
removed and shifted to a secured landfill.
. Busced on the survey and analysis report it is reccommended that the waler in the

arca is not contaminated to the extent warranting immediate concern. Because of
175



the significant presence of metals in soil al various depths, there is always a
possibility of leaching of heavy metals from the soil (Cr Min. 0 ppm at zcro [eet;
Max. 235.9 ppm at 5 feet) to the aquiler. Therefore regular monitoring of waler in
the arca is desirable.

After removing the wasle [rom the area, it is recommended that the top soil to a
depth of 2 feet be removed, the area capped and fenced to prevent further
dumping and also to prevent further leaching of the metals from the soil to the

ground water.
Site: Nauraiya Kheda

Some of the physico-chemical values of the water samples of the area are not
meeting the desired criteria of drinking water in terms of pH, sulphate, fluoride,
nitrate and are contaminated with coliform and fecal coliform along with of heavy
metals (Cr Max. level 1.66 ppm).

Under these circumstances, it 1s recommended that alternate reliable sources  of
drinking water be provided to the residents.

The concentration of chromium in the soil ranges [rom 24.92 ppm at 20 [cel lo
119.60 ppm at 30 feet depth. Because ol construction and densely populated area,

the scope of  remediation of the site is very limited.
Site: Juhi Baburahiya (Rakhi Mandi)

Nitrate and sulphate levels in some of the water samples of the area are not
meeting the desired criteria of drinking water, Few samples are  conlaminated
with coliform and fecal coliform along with heavy metals especially chromium.
Under these circumstances, it is recommended that alternate/reliable sources of

drinking water be provided to the residents.
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The concentration of chromium in the soil ranges from 0 ppm at 35 feet to 140.74
ppm at 5 feet depth. Because of construction and densely populated area, the scope

of remediation of the site is very limited.

Site: Panki Industrial Area (Duncan’s)

Physico-chemical parameters in some of the water samples of the arca are not
meeting the desired criteria for drinking water quality. Few samples are
contaminated with coliform and fecal coliform along with heavy metals especially
Chromium (Min. 0.02 ppm; Max. 10.42 ppm).

There is urgent need to stop the practice of dumping of miscellaneous solid waste
in the area. The area should be protected with fencing so that no human/animal
activitics take place.

To get the entire waste dump removed and shified to a secured landfill.

Afler removing the waste from the arca, it is recommended that the top soil to a
depth of 2 feet be removed, the arca capped to prevent further leaching of the
metals from the soil to the ground water.

Based on the survey and analysis report il i1s recommended that the soil and water
in the area is heavily contaminated. Because of the heavy contamination of soil at
various depths with metals like chromium (Min. 2.50 ppm; Max. 3106 ppm), iron
(Min. 679 ppm; Max. 11941 ppm), manganese (Min. 65.38 ppm; Max. 918. ppm),
lead (Min. 10.6 ppm; Max. 666 ppm) and zine (Min. 53.24 ppm; Max. 371.38
ppm), there is always a possibility of lcaching ol heavy metals from the soil to the
aquifer. Therefore regular monitoring of water in the area is desirable. Further
there is urgent need of remediation of contaminated soil with latest technology
available in the country. It is also recommended that the water from the existing
sources in the site should not be used cven for the purpose of irrigation and other
recreational activities.

Under these circumstances, il is recommended that alternate reliable sources of

drinking water be provided to the residents,
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Site: Dewa Road, Lucknow

The alarming levels of pesticides (HCH) in soil (¢ HCH Min. 0 ;

Max. 6.366 x 10 * ppm at 40 feet); (8 HCH Min. 0.0051 x 10* at 0 feet; Max.
21.089 x 10 ppm at 40 feet); (Y HCH Min. 0 at 5 feet; Max. 0.720 x 10 *ppm); (5
HCH Min. 0; Max. 1.476 x 10° at § feet) and water (¢ HCH Min. 0.037; Max.
1.768 ppb); (8 HCH Min. 0.116; Max. 0.145 ppb); (y HCH Min. 0.001; Max.
0.051 ppb); (6 HCH Min. 0.145; Max. 5.669 ppb) warrants immediate removal of
HCH muck from the site to a sccured landfill.

The area should be strictly prohibited for accessibility. After removing the waste
from the area, the top soil to a depth of 2 feet be removed, it should be capped to
prevent further leaching of the pesticides from the soil to the ground water.

It is also recommended that the water [rom the existing sources in the site should
not be used even for the purpose of irrigation and other recreational activities.
Under these circumstances, it is recommended that alternate reliable sources of
drinking water be provided to the residents.

Further, remediation of the soil with latest technologies is recommended.

Site: Bhowapur, Kaushambhi (Ghaziabad)

The situation at the illegal dumping site at Ghaziabad is peculiar because of the
mixed dumping of municipal waste along with the industrial solid waste. The
analysis of soil from the area at various depths reveals the presence of considerable
amounts of metals. Chromium (Min. 12.68 ppm; Max. 82.77 ppm); Iron (Min. 7286
ppm; Max. 8770 ppm), Manganese (Min, 212 ppm; Max. 393 ppm), Lead (Min. 0
ppm; Max. 3048 ppm) and Zinc (Min. 52.89 ppm; Max. 347.66 ppm), Therelore,
there i1s a possibility of leaching ol these metals to the aquifer.

During study of the site in November,2007 it was noticed that all the waste has been
removed from the site and a 35 [eet deep excavation has been done to make way lor

the construction of a hotel.
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o ltis recommended that the waste removed from the site before November, 2007 be
traced and should be shifted to the secured landfill.

* Altention should be paid while designing of sewage treatment plant (STP) and rain
waler harvesting system during the process of building construction in this arca.

* As chromium concentration in some of the water samples is higher than the

permissible limits, alterative source for drinking water may be identificd.
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