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Water quality status of River Hindop in

Ghaziabad with particular reference to
of pesticides
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wmmples of river Hindon for presence of contaminants
deprading gualitnn of water and for presence of organic
pesticides b being  reported  in  this paper.  Water
polintion  purameters  like P turbidity,

COD. DO et tor 10 wmples collected from  selected
pointy newt agricultural fiekds from Hindon river pre and
post monseon were snabvsed.  The smpling zone  way

by comparing with standard
relerence compounds T races of Various pesticides were
found i all sumples. All (he snalysis parameters
including Pesticide content was found beyond prescribed
mit. Organochiorine pesticides content was found
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FOINTRODUC TioN

The Hindon river 1s very unportant niver of Westem Uty
Pradesh The river 1s pusely rain fed The 1y of basin s the part
of mdo BADECLC plain and covers an arca of aboy 1083 sy ki
The Hindon flows trough the sugarcane beit of Western Uiy
Pradesh. The niver along with its 1wo maw nbutaries, the Kali
{west) and Knshna rivers, bad midustrigl hanutaciwing ity
tonsisting of pulp and paper, sicel, rubber, Cerami . e
dairy, laundry, and supal  ndustrics diwlmgmg Largely
WK waler wofit fo

W which water and sediment of the river gt pollued
pesticides and agriculiural ficld ischarge (23]
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Most of the pesticides are toxie,
which they are used. but slwo 0
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A The Impact

Over the last few years, the water quality o Hi
further deteriorated There has been ubstanua
observed in the COD, BOD and [
coliform  ¢ount Alteration |
ncrease  in turbidity, acidity,
lemperature, free ammonta, dissolved chlonde and e

content due W agricultural angd indusinal dise
Wxic 1o

) parameters s w
Waler  cnemistry
dectneal  condi
Narge +
fish and microurganisms  The o
‘oncentration of chemical futrients subscquently e
4n0x14, severely affecting water
below the hulhmg
unkiv for any yse

quality. The waler -
slandards and 15 considerad prsh

Tasip | PARAME TER O WATER GUALITY FOR dAL
STANDARD

Parameter |' Prescribed limid
f Not less than S <
|.)I:)Wl \r\:lj (ixygmi (1N j.j liter ‘:h

S ——r— —— . ” o

Biochemical Uxypen Not more than

Demand perlitr 8
' I Ko more than W/

Lotal Colitorm (1¢) 100 ml P
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A. OBIECTIVE OF THE STUDY

There is.an urgent need for continuous monitoring of
water pollution, so that some corrective measures can be
taken before its._ too late. Recently there has been a growin
interest in environmental monitoring [8-9] and regulato :
activities [10-11] world over, resulting in signing :)};'
protocols and agreements globally but the situation can
only be controlled by working at ground level and
continuous monitoring. The objective of present study is to
carry out physico-chemical analysis of river water to
ascertain the load of organic pollutants and to determine the
concentration levels of organic pesticides in water. to
understand the cause and effect, there by suggest suit;ble
corrective measures.

II. MATERIALS AND METHODS
Surface water samples were drawn from 10 points over a
stretch of 10 km from river Hindon near Mohan Nagar and

" Hindon Airforce Base. The sampling was carried out in two

' phases. The first phase of sampling was carried out in May
' 2014 while the second phase of sampling was done in

]

' October 2014. River water samples were collected from the

" agricultural fields near the river bed, total area covered is
"around 10sq. km . The attempt was made to find out the
' pesticides used by farmers in their fields. It was found that
" mostly lindane and different isomers of other organochlorine
' pesticides were used. In this study post monsoon samples
' from the Hindon river were collected by grab sampling and

- WATER
Average A"e"ﬂgff
amount  in | 9MORRL 1B
pre
Parameter post
monsoon "“’"s;"’"
Sample samp:ie
1 pH 59-179 6.4-84
: [ s9-79 | 64-84 |
2. | Turbidity (in NTU) 2-24 NTU 0-1 NTU
3. Conductiviy 0.600 m MHo/m| 0.400 m Mho/n
|
4. DO 2-6 1.1-5
5 COD 360 - 500 ppm | 3.1-15.4ppm

analysed for various pollution parameters.

TABLE II PHYSIOCHEMICAL ANALYSIS OF HINDON RIVER

Solid Phase Extraction (SPE)
e 1. of SO0m] was

~ For Chemical analysis, all the
APHA standard methods [12].
reflux method using COD digestor
For pH, Conductivity
desktop meters of Labtronics Instrumen

and Turbidity measureme
ts were used.

solutions are prepared as per
For COD determination, open
from Spectralab was used.

nts digital

taken in a one litre

Separatory funnel and 10 g NaCl was added to it. The
ﬁ_mnel was shaken to dissolve NaC1 and then 50ml of" 15%
dichloromethane in n-Hexane was added and the pesticiée
ext:rac.ted. The lower aqueous layer was drawn into a fresh
one litre separatory funnel and re- extracted twice with
fresh portions of S0ml of 15% dichloromethane in n-
Hexz_me. The three extracts were combined and dried by
passing through an absorbent column containing a Scm layer
of anhydrous Na,SO, over a small pad of glass wool at the
bottom. The extracts were concentrated to remove the traces
of dichloro- methane and finally taken in n-Hexane for
GLC analysis. Analysis of pesticides was carried out by
using a Nucon- Amil 5700 Gas chromatograph, with high
]

bore column. The temperature was maintained at 220 C with
nitrogen as carrier gas and FID detector connected to a
computerised recorder system. The compounds were
identified by comparing their chromatographs with those of
standard compounds.

III . RESULT AND DISCUSSION

Analysis of surface water sample shows presence of traces of
pesticides like HCH, including those already banned like
Heptachlor, Aldarin, Endosulphansulphate in all samples
under investigation. Concentration and retention time of
pesticides found is given in Table 3 and Table 4 respectively.
The concentration of B HCH is found more than any other
isomer, which may be attributed to stability of this isomer
especially to microbial degradation. In all samples the
concentration of pesticides is more in post monsoon samples.

Agricultural activities within the vicinity of the river have
affected quality of surface water due to run off from these
fields. Industrial and domestic use of pesticides also
contributes to entry of these hazardous chemicals into water
bodies. Absence of DDT and DDE suggests growing
awareness among farmers about its ill effects, as it is
already under restricted use in our country. Presence of
lesser amounts of Aldrin, Endosulphansulphate and
Heptachlor as compared to HCH may due to banning of these
pesticides since 1996.[9,10]

Excess of pesticide contaminants in post monsoon sample
may be due to presence of pesticide residue in soil [10],
which ultimately get carried away by run off water and
contaminate the receiving river water . [13-15]

TABLE -III AVERAGE CONCENTRATION OF VARIOUS
PESTICIDES IN HINDON RIVER WATER
. Conc. In
Conc. in water ator i g
. No |Compound g/l (post
(pre-monsoon) | . on )
1. |o-HCH 0.250 2
2. B-HCH 0.518 10.0
3. [Y-HCH ND 7.1
4. |Aldrin 0.083 0.298
5. [Heptachlor 0.019 0.201
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0 [Hndonulphansulphatef). B9 12,0
1 [horbb NI NI
R [ indane ND )44
0. [Malathion ND ND

TANE IV RETENTION (RT) TIiMiE o1 VARIOUS PESTICIDES
UNDER GIVEN CONDITIONS

N NoyCompound Retention time(min)
1 e 14.8
20 Baen [8.5
A yaen 189
4. [Aldrin T340 1
5. |Heptaehlor 240
6. l-ZmlusuIplmnmnlpimlc 550
8. [Lindane 12.0

IV, CONCLUSION
The assessment clearly shows that the river waler s
contaminated with toxic pesticides. The amount of pesticides
increases manifold in river post monsoon as the river basin is
surrounded by agricultural fields. The amounts exceed WHO
and Bureau of Indian standards parameters. There is utmost
need 1o have more awareness as well as stricter monitoring of
unauthorized use of synthetic organic pesticides for agriculture
activities. Regulations on waste disposal and management
should be strictly implemented along-with regular monitoring
of hotspots and raising awareness about the health cffects will
(owards cleaning Hindon river, Use of alternative pesticides
and adopting cleaner technologies needs to be promoted to

avoid further pollution.
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