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HEAVY METAL POLLUTION IN GOMTI RIVER SEDIMENTS AROUND
LUCKNOW, UTTAR PRADESH

S. KUMAR
Department of Geology, Lucknow University, Lucknow 226 007, India.

ABSTRACT

The clay fraction (<2 um) of Gomti river sediments shows relatively higher values for Cu,
Mn, Pb, Cr and PO, in comparison to background values. Fe, Co and Ni do not show any
increase and Cd 1s not within detectable limits. PO, shows very good positive correlation with
Cu, Pb, Zn and Mn. It 1s concluded that municipal waste discharged into the river through
drains is responsible for the higher values of heavy metals and POy, but in general Gomti river
sediments can be termed as unpolluted with heavy metals.

INTRODUCTION

OMTI 1s an alluvial plain river which originates

from a swampy area in Pilibhit district and
meets Ganga river in Ghazipur district, Uttar

Pradesh. Two cities, Lucknow and Jaunpur, are
sttuated on the banks of this river. Lucknow is a big
city, with a population of more than 1.5 muilion and
some industrial units. The entire Lucknow municipal
waste, including industrial and sewage wastes, flows
into the Gomti through small open drains or nalas.
This waste alters the quality of the water, which 1n
turn affects the associated sediments of the river. All
fine-grained materials with large surface area are
capable of accumulating heavy metal ions'. Thus the
clay fraction (i.e. <2 um fraction) in a fluvial system
is most affected by heavy metal pollution and may
acquire a level that may adversely affect the food
chain of the aquatic ecosystem. Some of the heavy
metals in sediments, specially Pb, Hg, Cu and Cd,
are potentially hazardous not only to the aquatic
ecosystem but also for human wuse. In the light of
these facts the present paper deals with heavy metal
concentration in Gomti river sediments around
Lucknow.

The Gomti sediments* are made up of fine sand
and mud fractions. The sand is litharenite to lithic
graywacke in composition with characteristic heavy
minerals indicating metamorphic provenance. Both
plagioclases and alkali felspars are present in
moderate amounts in sand and silt fractions, Clay
fraction (l.e. <2 um) shows illite as the main mineral
along with kaolinite, montmorillonite and meta-
stable chlorite in minor amounts.

SAMPLING

A stretch of 9 km of Gomti river was selected for
the present study (figure 1). Eight bank mud samples
were collected in March 1987. The locations from
where the samples were taken are shown in figure 1.

METHODOLOGY

The <2 um fraction was separated from the mud
m sedimentation cylinders using double-distilled
water at 24°C, This fraction was then dried at 60°C
in a porcelain dish. The dried sample (1 g) was
digested m IQml of 65% pure conc. HNQ, and
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Figure 1, Location map of the samples of Gomti
river sediments around Lucknow,
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heated on a sand bath for 2h at 140°C. After
cooling it was made up to 50 ml and transferred to 2
plastic bottle. Suspended material was allowed to
scitle for 12 h. Heavy metals were determined using
a Perkin Elmer atomic absorption spectrophoto-
meter 3030. For determination of P, 10ml of the
sojution was mixed with 3 ml HCLO, and heated
for 5-6 h at 1R0°C. After cooling, 5 ml distilled water
was added and the solution was made up to S0 ml
This solution {20 ml) was taken in a 50 ml flask and
10 m! HNO, + vanadium molybdate reagent was
added, and the solution made up to 50 ml. After
10 min absorbance measurements were taken on an
Flko Il colorimeter with an S 42 E (418 nm) filter. The
results are ¢orrect to X 6%.

RESULTS

The heavy metal content of the clay fraction of
Gomti sediments is given in table 1. The values for
sample no. 1 (locality no. 1) are taken as background
values for the respective metals for the present study.
From locality no. 1 to locality no. & (sample no. 8)
downstream, there is a shght increase in Cu, Mn, Zn,
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Pb, Cr and PO, (figure 2). The PO, concentration
at locality no. 1 is only 0.5% and as the municipal
waste 1S dumped into the river from different drains,
it increases and reaches the maximum (1.83%) near
Hanuman Setu (locality no. 4). This increase in
phosphate affects the quality of water as 1t causes
rapid spread of flora, mostly algae, which results in
depletion of oxygen content of the water. The
highest concentrations of Mn, Zn and Pb were
recorded near Bhaisa Kund (locality no. 6) and of
Cr near locality no. 8. At present, no specific reason
can be assigned for this increase.

Table 2 gives correlation coefficients for the data
given in table 1. PO, shows a very good positive
correlation with Cu, Pb, Zn and Mn, suggesting that
these metals might be linked to PQ,. The source of
PO, has yet to be established but most probably it
is linked to the municipal waste. Cr shows a good
corr¢lation with Zn while Pb shows good correla-
tion with Zn, Cu and Mn. As municipal waste is
the only source of pollution for the Gomti the
relative increase in heavy metals and PO, in the
sediments can be ascribed 1o it. There is more or less
no increase in Fe, Co and Ni. Cd ts not within

Table 1 Metal concentrations in clay fraction of Gomti river sediments

Sample (Ppm) % %
No. Ca Mn Cd Zn Co Pb Ni Cr Fe PO,
1. 77 643 nd 144 32 38 73 83 037 050
y 2 94 897 nd 181 30 46 66 83 039 1.05
3. 78 1014 nd 156 30 43 69 83 0.40 0.67
4, 109 1135 nd [89 32 53 70 83 039 1.83
5, 92 1082 nd 159 33 45 73 87 0.41 0.91
6. 101 1165 nd 230 32 65 T0 a1 (.40 1.06
7. 84 792 nd 164 30 46 67 83 039 0.80
8. 104 1062 nd 193 29 53 73 99 038 0.80
Mean 92 974 nd 177 31 49 70 8 039 095
Shale?
average 45 g0 03 95 18 20 68 % 45 —
nd, not within detechion Jimit.
Table 2 Correlation coefficients for the data in table 1

Mn Zn Co Pb N1 Cr Fe PO,
Cu 0738 0880 ~—0075 0879 0049 0463 0024 0814
Mn 0.690 0.350 0.710 0.208 0.572 0.564 0.754
Zn —10.200 0988 -0073 0.600 0.049 0.730
Co -0.139 0.387 —0028 0.425 0.302
Pb —0.093 0.538 0.074 0.763
Ni 0.562 -—-0.158 -~-0.222
Cr 0.168 0.178
Fe 0.358




Current Science, May 20, 1989, Vol. 58, No. 10

359

2 00
1 BO
w | O
c
¥
| ™
Q
ﬂ. ,n Y
A= Fe
_G.EE
e0 Cr
80
75 .
Ni
a5
80
80 Pb
30
E Co
a 240
%
£ 190 Zn
140
1100
Mn
eOU
TO0
100 Cu
>0
1 2 | 4 5 8 7 ]

DISTANCE IN KM

Figure 2. Variation of heavy metal concentration
along the Gomti river stretch.

detectable limits. In comparison with world shale
standard® the Gomti clay fraction shows compara-
ble values for Mn, N1t and Cr and low values for Cd
and Fe. For Cu, Pb, Zn and Co the Gomti clay
fraction has less than thrice the world standard shale
values (table 1), however, in comparison with the
background values (in the present case values for
sample no. 1 are taken as the background values),

A

these are less than double. Only one sample (sample
no. 4) shows PO, values more than thrice the
background value.

Thus there is a definite increase in heavy metals
and PO, im Gomti river sediments due to
anthropogenic activity but in comparison with
background values and world shale standard” these
sediments can be said to be unpolluted with heavy
metals. A more than three-fold increase in PO,, with
which the heavy metals show good positive
correlation, can be linked to organic pollution due
to munictpal waste discharged into the river. It is
suggested that attempts should be made to minimize
this by freating the municipal waste before it is
dumped into Gomti river.
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ANNOUNCEMENT

PEPTIDES AS NOVEL PHARMACEUTICALS
(12 and 13 July 1989, Royal Society of Medicine, London, UK}

This meeting will review the current knowledge of
peptides in both physiology and pathophysiology
and discusses the therapeutic implications for drugs
affecting peptide synthesis or action. For details
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contact; Dr Renata Duke, 1BC Technical Services
Lid, Bath House (3rd Floor), 56 Holborn Viaduct,
London ECHA 2EX, UK,



