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The present study was aimed to analyze the influence of industrial and agricultural
wastes on quality ofKosi river water, Rampur, UP, India. The results of the present study revealed
pH values of between 7.2 and 6.3 (neutral to slightly acidic), the electrical conductivity between
129.4 is/cmt0399.3 is/cm. The maximum EC value was observed at S5 in spring season. The
turbidity of each was 0.4 to 7.067 NTU. The highest turbidity observed at S5 in winters. Total
hardness of 73 (mg/L) and 506.33 (mg/L) were evident at S4 and S7 sites respectively. The BOD
values ranged from 10.5 (mg/L) at S4 to 137.4 (mg/L) at S5. Higher BOD values at each site are
reflecting the great extent of pollution. The minimum COD recorded at S3 (32.60 mg/L) however
maximum recorded at S5 (168.65 mg/L). The results of the heavy metals showed a significant
increase in the concentration of Pb, Zn, Cu, Hg and As at S5 as compared to the other sites. The
As concentration was 0.04, 0.08, 0.85, 0.72 and 0.71 at S2, S3, S5, S6, and S7 respectively. These
values were higher than the value of Arsenic as per WHO guidelines.The average concentration
of Zn obtained was 0.05, 0.786, 0.413, 0.06, 3.26,0.97 and 0.53 mg/L at S1, S2, S3, S4, S5, S6,
and S7 respectively. The highest value of Zn was recorded at S5 (SDP) as compared to other
sites. Only at S5 the zinc content is exceeding the normal value. The copper content found to
be lower (1.0 mg/Ll) than permissible value according to WHO. The Cu concentration was 0.01,
0.06 0.01 at S4, S5 and S6 respectively, at S1,52, S3 and S7 zero. The changed physicochemical
parameters and occurrence of heavy metal ions indicated a significant level of pollution in Kosi
River.
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The transition metals with the 5 g/cm?
density are the elements which are essential
components of soil, water and air. Several
researchers have proved that the concentration of
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heavy metal higher than the maximum permissible
value are lethal and can cause considerable harm to
the ecosystem plants, animals and human health'-.
The elevated levels of these metals not only disturb
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the aquatic ecosystem but also cause toxic effects
to living organisms'. The rapid industrialization in
India is also an important factor of releasing heavy
metals and other harmful pollutants into the soil
and water bodies through their untreated waste.
Therefore the rules and regulation of environmental
protection are implemented more strictly which
instructs manufacturers to treat the effluent before
their drainage to decrease the levels of certain metal
ions. The measurement of extent of contamination
is therefore essential to get the information of the
quality of soil, water and air for society’. Studies
conducted on surface water soil revealed that
agricultural runoff, industrial and urban waste are
source of heavy metals accumulation*®. Along with
industrial and agricultural runoff the leaching of
heavy metals from sea waters to estuaries and rivers
are also a cause of heavy metals contamination
in the surface water®.It was found that coastal
lagoons usually do not allow fast water exchange’,
resulting the gathering of heavy metals in the
ecosystem. Several among them are vital for living
organisms, likeCu and Zn, whereas, some other
heavy metals such as Pb, Cd, Hg, etc. are highly
toxic for all living beings*’. They are responsible
forsevereharm to physiological and metabolic
processes of organisms when environments possess
high concentrations of these elements than desired
permissible limit. These heavy metals not only
directly affect the organisms by accumulating in
the body but also they indirectly enter through
food chain to the higher tropic level'®. The
gravest consequence of this shift is biological
magnification by the food chain''. The dissolution
of the heavy metals inflowing water bodies can
beinhibited by a balanced set of physicochemical
parameters like pH, conductivity, type of metal
species, turbidity, the hardness, total alkalinity and
the redox atmosphere of the marine system'??,
When these metals reached to the aquatic bodies
through numerous sources, they get adsorbed
onto inorganic and organic systems and settled
asresidueensuing in higher concentration of heavy
metals in bed sediment'*!*. The Physicochemical
studies provideimportantinformation to determine
the water quality. Many external factors like pH,
dissolved oxygen, electrical conductivity and the
available surface area for adsorption caused by
the variation in grain size distribution are factors
which determine the solubility of heavy metals'®.

Though, it is also a fact that metals cannot always
be removed by sediments only. Some sediment
bounded elements may reach back to waterby
means of the many disturbed environmental
factors as low pH, imbalanced redox potential, the
organic ligand levelsetc. and enforceundesirable
effects on living organisms'?. The Kkosi river
water in district Rampur UP India was found to
possess higher concentration of lead, mercury and
pesticides at some selected sites'®. Therefore the
present paper is an attempt to analyze and monitor
the effect of industrial and agricultural waste on
the heavy metals content like Pb, Zn, Cu,Hg and
As and physico-chemical balance of the river
Kosi at district Rampur, UP, India because such
accumulations of heavy metalscreatelatenthazardto
entire ecosystems including wildlife as well as
human welfare

MATERIALS AND METHODS

Description of the study area

The basin of river Kosi is the area under
study, passed through district Rampur, Uttar
Pradesh. It is positioned among longitudes 78°54"
to 69°28" E and latitude 28°25"to 29°10"N and on
coordinate it 28.8N to 79.0°E. The river Kosi under
the basin of Rampur has 3,429 Km? total areas. The
citizens of this district labor mostly in farming and
industries in neighboring areas. The Kosistream
water is mainly utilized for agricultural, domiciliary
practice and as well as for drinking purpose. Kosi
is one of the chief branches of river Ramganga
and is one of the important tributary of northern
part of Uttar Pradesh and Uttrakhand. Now days,
waterway contamination is a severe and evolving
problem in most of the developing countries.
Because of speedy industrial development, the
disposal of effluent to natural water bodies has
been enhanced. Before entering Rampur, the
river Kosi crosses Kashipur (UdhamSingh Nagar)
Uttarkhand, India, known for its rice-belt and
several industries.These industries releasetheir
treated/untreatedwaste into it and then it arrives
into the district Rampur (Figure 01 and Table 01).
Water Sampling

The samples from each site under
study were taken in thedecontaminated plastic
bottles. Replica samples for heavy metals and
physicochemical parameters measurement were
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collected together from allsamplesites. The
process of collection of samples was carried out
each season in a year i.e. in summer, rainy season
and in the mid-winterseason for one year (2018-
2019), the period of sampling was from June 2018
to February 2019. Five different locations were
identified from each site for sampling as SB, NB,
CP, 20-CP(Table 01).Standard procedures were
acquired for the investigation of different water
quality assessments'®. All flasks were cleaned with
dilute acid followed by distilled water and then
dried. The sampling bottles were carefully filled
completely and sealed, devoid of letting airbubble
during sampling. The samples taken were kept
airtight in an icebox and preceded to the laboratory
immediately for analysis. In the laboratory, samples
were kept at -20°C and removalof impurities was

carried out within 48 h. Each 100 ml of water
sample is acidified with concentratedHNO, for
heavy metal analysis.
Analyses of physicochemical parameters

All the analyses were carried out thrice
in a year i.e. in the summer, spring and winter
season systematically. The studies of the several
physicochemical parameters were conducted
as per the standard methods and protocol'®.The
estimation of Temperature, hydrogen potential (pH)
and electrical conductivity were carried out at the
same time of sample collection.
pH determination

The pH was recorded with the digital
pH-meter®. First pH meter was calibrated with
the buffer solutions, the electrode(s) and glassware
were rinsed with distilled water. 100 ml of samples

Table 1. Description of sampling sites and their geographical locations

Site of each sample for collection

Geographical location

S1  Dadiyal Tanda

S2  Swar

S3  Lalpur barrage

S4  Pranpur Said Nagar

S5  Shahbad

S6  NH24 Rampur kosi bridge

S7  Industrial drainage from Kashipur

28.974°N 78.942°E.
29.027°N 79.057°E
27.4060N 77.6110E
28.840 N 79.0050 E
28.34°N 79.10°E

29.027°N 79.057°E
29.220N 78.950E
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Fig. 1. Descriptive representation route of Kosi River!’
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were measured and kept in a 150 ml beaker for
the pH determination. Thenrinsed electrodes were
immersed in the test sample. All samples are kept at
room temperature in the tightly sealed bottle before
estimation. pH was recorded within 5 minutes of
opening of the sample bottle.
Turbidity determination

Turbidity of collected water samples
was determined by Naphelo-turbidity meter?.
Sinceturbidity is an optical property of water,
hence it is very important parameter to measure.
It gives the information of suspended impurities
or suspended particles in the water. When light
passes through suspended particles in water it
gets reflected by suspended particles present. This
property of scattering of light due to suspended
Particle is called turbidity.
Total Hardness determination

The total hardness of water samples was
determined by the volumetric method with EDTA>.
Electrical Conductivity determination

It was measured by the dissolved
matter in the water, the charge of ions produced,
the ionization potential, the frequency and the
temperature of the water. Thus, the measurement of
the conductivity indicates the total dissolved salts
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Route of flow of Kosi River thr(;u-gh selected sampling sites.

in the water and therefore its mineral content**50 ml
of water sampleof each site was taken in the conical
flask and stirred for 30 minutes and analyzed
through conductivity meter its mineral content.
BOD determination

BOD was observed as per standard
method. Biochemical oxygen demand is a measure
of the quantity of oxygen used by microorganisms
(e.g., aerobic bacteria) in the oxidation of organic
matter. BOD is conducted over a five day period.
To determine five-day biochemical oxygen
demand (BOD,), the samples with different
dilutions are measured for dissolved oxygen before
and after a five-day incubation period at 20 °C in
the dark.
COD determination

COD was determined by potassium
dichromate open reflex method*.The chemical
oxygen demand measurement is conducted to find
out the toxic atmosphere of the river and occurrence
of biologically immune organic matters.
Chloride determination

The Chlorides content were determined
by Mohr’s argentometric method. In this titration
the silver nitrate solution is gradually added drop-
wise and silver chloride precipitate is obtained. The
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precipitation of all chloride ions is represented as
end point.
Heavy metals determination

Atomic absorption spectroscopy is a
technique that records the concentration of metals
qualitatively and quantitatively. The examination
of heavy metals in water samples was carried out
by atomic absorption spectrophotometer each
season'!.
Statistical analyses

The data of the present study was analyzed
by the following statistical approaches
Percent enrichment

In this study the heavy metal pollution
at various sites of Kosi River were ascertained by
the calculation of percent enrichment. The percent
enrichment* was calculated by using following
formula

Percent enrichment =

Where,
C,, and C_  are the minimum and maximum

min

concentrations(mg/L) obtained in this study

C is the mean concentration (mg/L) in the water
sample.

Standard Deviation
The standard deviation of all the observed
values was calculated by following formula. Where

X, is the observed value, X is the average value of
all the observed readings and n is the number of

observations.
T (x-x)?
5D = n-1

RESULTS

Physicochemical parameters of Kosi

The Kosi river water samples were
analyzed for physicochemical characteristics of the
water from February 2018 to February 2019.The
results showed that temperature range was from
28.12 to 30.49 °C andthe minimum value obtained
in January andmaximum value obtained in May and
June. The standard pH values of the water samples

Table 2. Physico-chemical parameters of River Kosi and industrial drainage location

Sample Season Turbidity pH Conductivity Tem  Total solid TDS Total ~ Chloride
Code NTU ps/cm (mg/L)  (mg/L) hardness (mg/L)
(mg/L)
S1 Summer 0.40 6.85 221.8 36 44.75 12.093 103.0 111.0
Spring 2,30 6.98 176.9 29 20.08 11.08 98.60 94.50
Winter 6.35 6.35 2322 23 29.15 12.10 109.5 81.00
S2 Summer 1.65 7.20 261.7 36 53.55 23.75 144.0 88.00
Spring 1.43 7.10 234.0 29 34.91 38.09 142.0 78.00
Winter 1.30 7.40 255.6 23 15.05 47.50 134.0 68.00
S3 Summer 3.30 7.10 250.1 36 29.67 12.67 94.33 149.0
Spring 2.05 7.10 247.1 29 20.14 11.90 102.0 136.0
Winter 1.16 7.00 234.2 23 29.66 12.50 108.6 97.33
S4 Summer 2.43 6.83 491.7 36 63.00 23.36 73.00 51.33
Spring 2.50 6.90 257.5 29 46.1 23.567 78.00 50.21
Winter 5.23 6.46 241.9 23 6 25.06 66.60 57.33
S5 Summer 7.06 6.33 309.55 36 2009.0  174.74 446.3 244.66
Spring 20.3 6.89 399.36 29 1800.0  152.43 366.0 165.90
Winter 25.2 6.20 244.83 23 809.26 117.57 218.6 125.88
S6 Summer 3.30 6.95 129.42 36 950.8 363 160.0 148.00
Spring 2.90 6.78 150.32 29 850.6 360 146.0 137.00
Winter 2.65 6.90 457.4 23 4359 363 89.60 105.80
S7 Summer 2.03 6.86 297.4 36 83.46 104.4 506.3 110.66
Spring 1.89 6.90 270.5 29 68.09 102.8 380.0 102.82
Winter 2.26 6.43 213.5 23 26.20 104.43 226.3 74.00
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obtained between 7.2 and 6.3, which confirm the
almost neutral to slightly acidic state of water. At S2
the water pH-value was 7.4 in winter season whileat
S5it was 6.3. The results obtained for turbidity of
each sample indicated the range from 0.4 to 7.067
NTU. The electrical conductivity values of all the
samples were obtained from 129.42to 399.36is/
cm. The highest value obtained at S5. The total
solid content value of Kosi river water samples was
observed from 15.05 (mg/L) to 2009.166 (mg/L).
The highest value obtained at S5 and lowest value
at S2. The TDS values ranged from 11.08 (mg/L) to
174.746 (mg/L). The highest value obtained at S5
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and lowest value at S1 (Table 02). The maximum
permissible limit of each analysis has been enlisted
in the Table 03.

Total hardness of the selected sites
was observed from 73 (mg/L) at S4 to 506.33
(mg/L) at S7. The chloride content was observed
from 88(mg/L) at S2 and 244.667(mg/L) at SS5.
The chloride contents of the analyzed water
samples (Table 03) results show that the chloride
concentration is less than 1000 mg/L as per WHO
standards of Drinking water. The Dissolved oxygen
of Kosi river samples showed the range of 0 mgL-
'at S4 & S5 to 2 (mg/L) at S7.Generally when the

Table 3. Permissible limits of drinking water quality

Parameters USEPA WHO ISI ICMR CPCB
pH (mg/L) 6.5-8.5 6.5-8.5 6.5-8.5 6.5-9.2 6.5-8.5
Turbidity (NTU) - 5 10.00 - 10
Electrical conductivity (us/cm) 500 400 - - -
DO (mg/L) 4.5 6.0
BOD (mg/L) 2.0
Total hardness(mg/L) - 500 300 600 600
Chloride (mg/L) 250 200 250 1000 1000
Lead (mg/L) - 0.05 0.10 0.05 No relaxation
Mercury (mg/L) 0.02 0.001 0.00 0.00 No relaxation
Zinc (mg/L) - 5.0 5.00 0.10 15.0
Arsenic (mg/L) 0.05 0.05 0.05 0.05 No relaxation
Copper (mg/L) 1.30 1.0 0.05 1.50 1.5
300 - coD —BO0D DO - 160
250 - 140
- 120
& = - 100 =
= E
E 150 | -80 =
a [m]
Q L 60 @
O 100 - x
- 40
50 - L 20
D T T T T T T T T T T T T T T T T T T T T D
51 52 53 54 55 56 57
Sampling Site

Samples were collected from seven sampling sites i.e. S1. S2. S3. S4. S5. S6. S7 during summer, winter and spring
seasons for the period from June 2018 to Feb 2019. These samples were analyzed for the estimation of DO, BOD
and CODcontents.

Fig. 3. DO, BOD and COD content of various samples collected from different samples
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value of Biochemical oxygen demand exceeds  inthe Kosi River. The minimum value of chemical
there is decline in the dissolved oxygen level. The = oxygen demand observed at S3 32.60 (mg/L) and
Biochemical oxygen demand ranged from 10.5 maximum value was observed at S5 168.65 (mg/L)
(mg/L) at S4 to 137.4 (mg/L) at S5. The higher  (Figure 03).

value of COD is indicating the extent of pollution

Table 4. Heavy metals contents in the water samples of the Kosiriver, Rampur. India

Sample code  Seasons Pb Zn Cu Hg As
S1 Mean 0.538 0.05 NIL 0.00 NIL
PE 33.69 42.85 - 51.85 -
SD 0.88 0.03 - 0.00 -
S2 Mean 0.06 0.78 - 0.00 0.01
PE 39.47 58.89 - 30.00 33.25
SD 0.06 0.62 - 0.00 0.01
S3 Mean 0.55 0.41 - 0.00 0.04
PE 33.29 38.24 - 66.66 54.12
SD 0.88 0.51 - 0.00 0.02
S4 Mean 0.03 0.06 0.02 0.00 NIL
PE 51.20 50.00 41.73 65.00 -
SD 0.03 0.01 0.02 0.00 -
S5 Mean 1.30 3.26 0.03 0.00 0.30
PE 33.40 37.84 55.50 67.00 3491
SD 2.21 3.92 0.023 0.018 0.47
S6 Mean 1.25 0.97 0.026 0.012 0.24
PE 33.51 46.60 41.75 66.68 34.74
SD 2.12 0.72 0.024 0.00 0.37
S7 Mean 1.20 0.53 0.37 0.00 0.24
PE 33.54 52.12 33.68 33.33 34.26
SD 2.025 0.47 0.545 0.00 0.36

PE: Percent Enrichment, SD: standard deviation.
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Sampling

Samples were collected from seven sampling sites during summer, winter and spring seasons for the period from
June 2018 to Feb 2019 and analyzed were subjected to the estimation of various heavy metal ions.

Fig. 4. Heavy metal ion contents during different seasons at various sampling sites in Kosiriver, Rampur, India
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Heavy metals contamination of water of Kosi
River

In the present paper, the effect of industrial
and agricultural discharge have studied to estimate
the quality of Kosi river water by determining the
levels of heavy metals of the Kosi River in the basin
of district Rampur U.P. When collected samples of
at Kosi River examined the value of As was found
to be 0.04 at S2, 0.08 at S3, 0.85 at S5, 0.72 at S6
and 0.71 at S7. These values are clearly indicating
the exceeding value of As as per WHO at all the
sampling sites except S4 and S1.The contents of
zinc were found to be 0.04 at S1, 1.28 at S2, 0.19
at S3, 0.05 at S4, 7.76 at S5, 0.685 at S6 and 0.04
at S7 in summer season. The highest value of Zn
was recorded at S5 (Shahbad near sewage disposal
point). The concentration of Cu was 0.01, 0.06 and
0.01 at S4, S5 and S6 respectively. While at S1,S2,
S3 and S7 the Cu was not detected. The results
obtained reveal that the concentration of lead in the
analyzed waters is very high, varying between 0.14
to 3.86 mg/L. The values recorded in the different
sites are very high than the maximum acceptable
value (Table 02). The data obtained reveal that the
total mercury concentrations in the analyzed waters
samples are low, varying from nil to 0.001 mg /L,
the values recorded in the different sites are lower
than the maximum value as mentioned in Table 02.
The results obtained by the analysis of the zinc,
copper, arsenic, mercury and lead levels in the
water samples are shown in Table 04, Figure 04.

DISCUSSION

Contamination of water bodies is one of
the major rising environmental concerns in India.
Urban discharge sources, industrial effluents, and
agricultural runoff increase heavy metal levels in
receptive rivers. In the present study the impact of
prolong industrial and agricultural drainage have
been taken into consideration for the assessment
of quality of Kosi river water in terms of levels of
heavy metals and physicochemical parameters of
the Kosi river in the basin of district Rampur U.P.
The results showed that temperature range was
from 28.12 to 30.49 °C and the minimum value
obtained in January and maximum value obtained
in May and June. It is quite obvious that the pH
of the water is the quantity of the concentration
of the H"ions present which indicates the balance

between miscellaneous forms of carbonic acid
and formation of buffer system by carbonates
and bicarbonates*. The standard pH values of
the water samples obtained between 7.2 and 6.3,
which is indicative of more or less neutral to
some extent acidic state of water. At S2 7.4 water
pH-value was obtained in winter season while
at S5 it was 6.3. Both the values are suggesting
the slight alkaline to slight acidic state of water
respectively. The highest value of turbidity was
observed at S5 in winters. Turbidity is a parameter
to measure thetransparency and clarity of water. It
directly alters the color of the water. The amount of
suspended impurities in water reduces the channel
of light in the water. Soil particles, microbes, algae
and other materials are included in suspended
substances. Generally in the size range of these
substances may be 0.004 mm (clay) to 1.0 mm
(sand). As per WHO (World Health Organization),
the turbidity of drinking water should be less than
5NTU, and ideally it should be below 1 NTU.The
study of electrical conductivity the capacity of the
water to conduct an electrical current is measured.
The conductivity increases as concentration of ions
increases.  All the values of the conductivities
found within the maximum permissible value 200-
800is/cm (Table 02), which revealed that water
is feebly mineralized. As per (McGowan, 2000)
the range of soft water should be 60-12 mg/L, for
moderately hard 120-180mg/L and for hard water
it remains more than 180 mg/L. therefore S5 and
S7 are indicating values higher than moderately
hard. The total solid content value of Kosi river
water samples was observed from 15.05 (mg/L) to
2009.166 (mg/L). As per EPA its max permissible
limits is 500mg/L. The highest value obtained at S5
and lowest value at S2. According to WHO TDS
are inorganic salts and small amount of organic
matter present in the water. The TDS values ranged
from 11.08 (mg/L) to 174.746(mg/L). The highest
value obtained at S5 and lowest value at S1 (Table
03) (Figure 02, 04, 06). The maximum permissible
limit of TDS is 500 ppm (WHO).

The Dissolved oxygen of Kosi river
samples showed the range of 0 mg/L at S4 and
S5 to 2 (mg/L) at S7.Generally when the value
of Biochemical oxygen demand exceeds there
is decline in the dissolved oxygen level. The
Biochemical oxygen demand ranged from 10.5
(mg/L) at S4 to 137.4 (mg/L) at S5. At all the
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sites of Kosi River the BOD value was higher
than normal value which is clearly signifying that
the surface water is significantly contaminated.
The chemical oxygen demand measurement is
conducted to find out the poisonous environment
of the river and occurrence of biologically immune
organic matters. The higher value of COD is
indicating the extent of pollution in the Kosi River.

The results of the analyses of heavy
metals in the collected water samples of Kosiriver
at district Rampur UP show a significant increase
in the concentration of Pb, Zn, Cu, Hg & As at
S5, and the concentration of all the metals at other
sites are relatively low. As per the present study
lead concentration was highest at S6 and S7 in
winter season. Although it was also detected that
the Pb concentration was high in winter season
as compared to other seasons in all waste water
samples like S1, S2, S3,S4, S5, S6 and S7. The
level of Pb found at S1 was from (0.0197-0.0131),
at S2 (0.0222-0.0125) at S3 (0.0275-0.0183) at
S4 (0.0252-0.0148), at S5 (0.027-0.0147), at S6
(0.0217-0.0102), at S7 (0.02075-0.0138).

The higher Hg concentration is obtained
at S1 in summer season as compared to other sites.
The maximum Hg level was detected at S1 0.00675
ig/L in summer season, while the concentration at
other sites were S2 0.001 ig/L in Summer season,
S3 0.0009 ig/L in Summer season, S4 0.0002 ig/L
in Summer season, S5 0.001 ig/L in Summer season
and 0.00012 ig/L in winter season, S6 0.0009 ig/L
in Summer season and 0.019 ig/L in winter season
and at S7 0.00006 ig/L in winter season. In spring
season the Mercury was not recorded at any site
it may be due to the dilution effect of the rivers
due to rain fall. The maximum concentration for
Zn was 7.76 mg/L at S5 in summer season while
minimum at 0.02mg/L at S1 in spring season. The
concentration of Zinc found at S1 was from (0.02-
0.09), at S2 (0.08-1.28) at S3 (0.05-1) at S4 (0.05-
0.07), at S5 (7.76-1.5), at S6 (0.685-1.3), at S7
(0.04-0.98).The maximum concentration of Cu was
detected at S7 in summer season. While at S1, S2
and S3 Cu level is not observed. The concentration
of Cu found at S4 (0.01-0.05), at S5 (0.04-0.06),
at S6 (0.01-0.05), at S7 (0.05-1). However the
higher concentration of As was obtained at S7 in
winter season however at S1 it was not detected.
The concentration of As found at S2 (0-0.04) at S3

(0.05-0.08) at S5 (0.01-0.08), at S6 (0.0-0.72), at
S7(0.71-2).

The concentration of Arsenic in drinking
water has been investigated at various sites of the
Kosi River. WHO has set a provisional guideline
value of As 0.01 mg/L in drinking water and in
India standard drinking water specification 1991,
the maximum limit is 0.05 mg/L and there is no
relaxation for maximum permissible level*. The
anomalies in the physical and chemical parameters
variability of the sub-lagoon Aby (Ebrié¢ Lagoon,
Ivory Coast) were monitored. Statistics, recorded
from 2007-2009 and at 18 different locations,
abnormalities in physical and chemical parameters
were observed?’. As per WHO guidelines the
highest desirable limit of Zn in drinking water is
5.0 mg/L. Therefore only at S5 the zinc content is
exceeding the normal value. The copper content in
the KosiRiver was found to lower than permissible
value according to WHO (1.0 mg/L) .Such
concentration may be either due to the leaching of
the heavy metals rich soil or industrial discharges
directly to the Kosi. Their contents at S5 are too
high and the maximum permissible value has been
crossed.

CONCLUSION

This research paper aimed to through light
upon the present state of extent of pollution in the
river Kosi due to the presence of heavy metals
and alteration in the values of physicochemical
parameters of the River. Present research conducted
on heavy metal pollution on this river showed that
the concentration of heavy metals in these selected
sites are exceeding the permissible concentrations,
which penetrate the stream, through straight
discharges of municipal, industrial and mining
effluents as discussed in the paper. The toxic
heavy metals and imbalance in physicochemical
parameters are not only badly affecting the human
health by causing severe diseases but also creating
the imbalance of the aquatic ecosystem of river.
Since protection and management plan of other
rivers is going on a large scale by Government
of India but still there is a need of attention
towardsKosi River. Therefore the conservation
and supervision strategies are suggested for the
contaminated sites of Kosi River and to implement
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the preservation and awareness plan of river Kosi
at all the mentioned sites.
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