Environment Conservation Jou'rna] 10(1&2) 159-169, 2009

(ISSN 0972-3099)

Water quality analysis of River Panv Dhoi in reference to its physico-
chemical parameters and heavy metals

D.R. Khanna, J. Askraf', Beena Chauhan', R. Bhutiani, Gagan Matta and V. Singh

Received on : 10-05-2009

Accepted on : 15-05-2009

Abstract

This paper deals with the analysis of different water parameters of River Panv Dhoi which flows
through Saharanpur district. It is a streamfed river and a tributary of Hindon. The sample collection
was usually completed during morning hrs. between 8:00 AM to 10:00 AM. The parameters like
Temperature, Turbidity, Conductivity, Total Solids (TS), Total Suspended Solids (TSS), Total Dis-
solved Solids (TDS), pH, Dissolved Oxygen (DO), Free Carbon dioxide (CO,), Biochemical Oxygen
Demand (BOD), Chemical Oxygen Demand (COD), Alkalinity, Total Hardness, Chloride (Cl) and
heavy metals like Lead, Zinc, Mercury and copper were analyzed.
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Introduction

Water is the most precious commodity of life. It is
not only the basic need for sustaining human life
but also vital to all the segments of economic
development. Water is being adversely affected,
qualitatively and quantitatively by all kinds of
human activities on land, in air and/or in water.
River Panv Dhoi flows through Saharanpur district.
It is a streamfed river and a tributary of Hindon.
This river originates near Shanklapuri Shiv Mandir
of Panwarka, than it goes to Saharanpur. It is about
15 km in length and then it mixes with river Dhanola
(Fig. 1). Metallic scraps, metallic dust, oil, paper
and wooden products, besides domestic garbage
appear to be the main items of the sewage. Main
drain carries away some effluent from the factories
and also from the residential colonies. This drain
carries domestic sewage, which is poured into river
Panv Dhoi. Therefore, it can be well considered
that it carries a variety of pollutants of equally
different in physico-chemical nature. A lot of work
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has been done to evaluate the impact of human
interferences on different water bodies by Khanna
et al. (1997), Khanna et al. (2000), Khanna and
Bhutiani (2003) and Khanna and Chugh (2004)
and many more. It is very much essential to
monitor the water quality of different water bodies
present to asses their suitability for different
purposes. Therefore the physico-chemical
parameters of river Panv Dhoi were analysed for
different seasons during 2002-2003.

Materials and Method

The samples for different parameters were analysed
with the help of the procedure described by Welch
(1948), APHA (1980), Mathur (1982), Ross (1983),
Trivedi and Goel (1984) and Khanna (1993). The
water samples were collected from five different
sampliong sites Shanklapuri Shiv Mandir (A),
Makhraj Ka Pul (B), Laldas Ka Baada (C), Jogyan
Pul (D) and Near Dhamola (E). The sample collection
was usually completed during morning hrs.
between 8:00 A M. to 10:00 A.M. The parameters
like Temperature, Turbidity, Conductivity, Total
Solids (TS), Total Suspended Solids (TSS), Total
Dissolved Solids (TDS), pH, Dissolved Oxygen
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Fig. 1: Map of District Saharanpur showing the situ-
ation of Panv Dhoi River

(DO), Free Carbon dioxide (CO,), Biochemical
Oxygen Demand (BOD), Chemical Oxygen Demand
1 0D), Alkalinity, Total Hardness, Chloride (Ct)and
henvy metals like Lead, Zine, Mercury and copper
were analyzed.

Results and Discussion

In an aquatic ecosystem the physico-chemiical
parameters are the main important factors responsible
for the biotic healthiness of the system. They show
their effect individually and also collectively. The values
of different physico-chemical parameters in diiferent
seasons were tabulated in the Table 1-10 and are
graphically represented in Fig. 2to 11.

The temperature is one of the most important parameter
in an aquatic environment. In the present study, a
difference in the fluctuation of water temperature was
observed 10.4 £ 1.5 (minimum) in the winter season and
28.0 £ 0.5 (maximum) in monsoon season. Aniizal
average values of temperature varied between 15.6°C+
4.51t025.0°C + 4.4. Minimum annual average valuc of
temperature was observed at sampling station A an

d
maximum was observed at sampling Station E. The water
temperature showed an upward trend from wirnder
season to summer season followed by a downwud
from monsoon season onwards. A more or less simnilar
trend has been observed in the river Yamuna by
Chakrabarty et al. (1959) and in the Kallayi (John, 1976).
Badola and Singh (1981) also reported similar trend in

the river Alaknanda. Same frend of temperature was
observed by Khanna et al. (2001} in river Ganga at
Haridwar.

The present study showed conductivity fluctuation of
65.10 mmhos/cm?® & 2.98 in winter season to 336.78
mmbos/cm’ +0.58 in monsoon season. Annual average
values of conductivity varied between 142.07 mmhos/
cm’+ 104.39to 191.44 mmbos/em? =+ 127.32. Minimum
annual average value of conductivity was observed at
sampling station E and maximum was observed at
Sampling Station A. Identical results were observed by
Raina et af. {1982) and Mittal and Sengar (1990) from
various Indianrivers. Khanna ef a/. (2003) also observed
similar trend of conductivity in Ganga river at
Bulandshahar.

The water of the river Panv Dhoi becomes start turbid
from summer season onward and in rainy season the
water was highly turbid. The lowest turbidity was
recorded (19.78 JTU+ 1.00) in winter season and highest
(1000.00 JTU = 150.21) noted in monsoon season.
Annual average value of turbidity varied between 49.58
JTU+40.4410908.46 JTU + 101.05 in which maximum
average value observed at sampling station E and
minimum at sampling station B. Similar pattern was also
reported by Badola and Singh (1981), Dobrival ef al.
(1983) in the hill streams of the Garhwal Himalaya,
Khanmna ef af. (1997) in river Ganga, and Seth ef al.
(2000) in the river Ganga.

In the present investigation it was noted that the total
solids were maximum in monsoon season {2400.00 mg/
14 226.63), which were responsible for the turbidity in
the river. The total solids were recorded minimum (68.44
meg/l £ 1.36) in winter season due to gradual
sedimentation of the filterable residue. Annual average
values oftotal solids varied between 179.53 mg/1 4 168.53
10 1726.94 mg/l £ 651.22. Minimum: average value of
total solids was observed at sampling station A and
maximum at sampling station E. The highest value of
total solids range between 1873 mg/l and 3573 mg/l
reported by Kumar and Sharma (2002) in the river Krishni.
Total solids cause ecological imbalance in the aguatic
ecosystem by mechanical abrasive action. Similar trends
were shown by Khanna and Chugh (2004) during study
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of water quality of River Ganga at Haridwar, But Khanna
and Singh (2000) found that total solids were maximum
in summer in the water of Suswa River.

Minimum values of total dissolved solids were obtained
during winter season (48.33 mg/l+ 1.57) and maximum
values during monsoon season (1100.00 mg/1 + 55.00).
Annual average value of total dissolved solids varied
between 105.24 mg/1+ 13.10t0 766.66 mg/1+351.18, in
which minimum average value was obtained from
sampling station C and maximum from sampling station
E. Same study was also done by Khanna and Chugh
(2004) in the river Ganga at Haridwar.

Minimum values of total suspended solids were
obtained during winter season (20.11 mg/l+0.11) and
maximum values during monsoon season {1300.00 mg/
14 120.04). Annual average value of total suspended
solids varied between 57.85 mg/l + 54.94 t0 960.26 mg/
1 4+ 307.78, in which minimum average value was
obtained from sampling station A and maximum from
sampling station E. Same study was also done by
Khanna and Chugh (2004) in the river Ganga at
Haridwar.

The Panv Dhoi river at Saharanpur showed high pH
value (8.88 +0.19) in monsoon season which might be
due to increase chemical load in the river. The minimum
pH values (7.07=0.26) were observed in winter season.
The annual average values of pH varied between 7.32
+0.25108.65+0.37. Highest annual average value was
recorded at sampling station E and minimum at station
A. Tt was recorded during this study that pH of the
river Panv Dhoi is slightly alkaline in nature. Identical
results were reported by Sangu and Sharma (1985) in
the river Yamuna and Khanna ez a/. (1999) in Ganga
river. Khanna et al. (2001) in the river Ganga at Hardwar
and Khanna ef al. (2003) in the river Ganga at
Bulandshahar have also shown the alkaline nature of
river. :
The bio-chemical oxygen demand was observed
maximum (530 mg/l+ 15.98) in monsoon season and
minimum (1.39 mg/1+0.17) in winter season. The annual
average value of biochemical oxygen demand ranged
between 2.26 mg/l + .82 to 468.33 mg/1+ 80.98. The
minimum average value was found at sampling station

A and maximum at sampling station E. Highest annual
average value of bio-chemical oxygen demand at
sampling station E may be due to drainage of several
small sewage drains into the river and runoff of sludgy,
silted sewage during months of rainy season. Khanna
& Singh (2000) noticed peak values during summer in
Suswa river and Khanna ¢t al. (1997) observed peak
values in monsoon season in river Ganga.

Chemical Oxygen Demand (COD) represents chemically
oxidizable load of organic matter in water. It was noted
highest (1240.00 mg/1 + 145.26) in monsoon season and
minirmum (4.69 mg/1+0.18) in winter season. The annual
average value of COD ranged between 5.62 mg/1+0.69
to 1075.00 mg/1 £ 220.17 whereas least average value
was found at sampling station B and maximum at
sampling station E. Similar trends of COD have shown
by Khanna et al. (2002, 2003) in the river Ganga and
Khanna & Singh (2000) in Suswa River at Raiwala.
Maximum dissolved oxygen was recorded (11.78 mg/l +
0.25) in the winter season. The minimum value of
dissolved oxygen (0.07 mg/l + 0.01) was observed in
monsoon season. The annual average value of
dissolved oxygen ranged between 1.68 mg/l + 1.47 to
9.61 mg/l+1.41, whereas the minimum annual average
value of DO was observed at sampling station E and
maximum was observed zt sampling station B. The
dissolved oxygen reduced gradually from summer
onward due to turbidity which retarded the
photosynthetic activity of aquatic flora. The temperature
showed an inverse relationship with the DO almost
throughout the study. The cause of maximum dissolved
oxygen in winter is due to reduced rate of decomposition
by decreased microbial activity at low temperature
(Strommer and Smock, 1989). Chopra efal. (1990), Gopal
and Sah (1993) and Sharma (1999) also have got the
same result and have opined that low temperature in
winter increases the oxygen retaining capacity of water
and solubility of O, in water. This trend was also
observed by Badola and Singh (1981) in the river
Alaknanda. Khanna (1993,2001) and Khanna and Chugh
(2004) has also reported the same trends in the river
Ganga at Haridwar. Free carbon dioxide was observed
maximum (6.24 mg/1+ 0.96) in monsoon season due to
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higher turbidity and water temperature, but was
recorded minimum (0.07 mg/1+ 0.01) in winter season.
Annual average value of free carbon dioxide varied
between 2.02 mg/i = 1.95 to 4.74 mg/L + 1.56 in which
maximum average value obtained from sampling point
E and minimum observed at sampling point A. Pahwa
and Mehrotra (1966) and Ray er al. (1966) have
reported that the Ganga river contains maximum free
carbon dioxide in rainy season at Allahabad. Khanna
et al. (1997) and Seth et al. (2000) have also reported
the same trends in the river Ganga at Haridwar but
Khanna and Singh (2000) observed maximum free
carbon dioxide during summer in Suswa River at
Raiwala, Dehradun.

Alkalinity of water is a measure of weak acid present
in it and of the cations balanced against them
(Sverdrup et al., 1942). The highest concentration
(820.00 mg/l 55.27) was observed in summer season
and lowest (35.00 mg/1 + 1.38) in winter season. The
annual average value of alkalinity varied between
50.02 mg/l = 15.76 to 781.66 mg/1£ 62.11 in which
maximum average value was obtained from sampling
station E and minimum from sampling station A.
Similar observation was also obtained by Khanna
and Chugh (2004), Holden and Green (1960), Tallying
and Rzoska (1967) and Abdin (1948).

Maximum values of total hardness were recorded in
monsoon season (390.82 mg/1+ 26.71) and minimum
was recorded in summer season (83.78 mg/1 = 0.56).
The annual average values of total hardness ranged
from 95.66 mg/l+ 11.7110279.74 mg/l+ 17.27 m which
maximum average value is recorded from sampling
station E and minimum at sampling station A. Khanna
et al. (1993, 2003) and Mishra (2003) observed
hardness in river Ganga at Hardwar and found more
or less similar trends in their study.

The highest and lowest values of chloride were
found in monsoon and winter season, 68.32 mg/l =
4.56 and 1.97 mg/l = 1.66 respectively. The annual
average value of chloride varied between 5.51 mg/l +
5.29to 59.67 mg/1 £ 3.16 in which maximum average
value was recorded from the station E and minimum
was at sampling station A. Chlorides are present in

sewage, sewage effluents and farm drainage.
Significant levels of chloride were shown by many
rivers like Yamuna (Sengar et al., 1985); Tungbhadra
(Reddy and Venkateswarlu, 1987); Jhelum (Raina et
al., 1984) and Kshipra (Mishra and Saxena, 1984).
CPCB (2003) reported the value of chloride in between
14 to 51 mg/l during Ganga menitoring from Bithur,
Kanpur to Sangam, Allahabad.

The minimum value 0.0638 mg/1+ 0.0072 of lead was
found from sampling station A and maximum 5.3975
mg/] = 0.7123 from sampling station E. The annual
average of lead (Pb) ranged between 0.0702 mg/] &
0.0076 to 4.8452 mg/l+ 0.6109. The minimum value
0.0214 mg/l + 0.0022 of copper was found from
sampling station A and maximum 1.9774 mg/1+0.3996
from sampling station E. The annual average value
of copper varied between 0.0550 mg/l &+ 0.0292 to
1.5945 mg/1+0.3729 in which minimum average value
of copper was obtained at sampling station A and
maximum average value at sampling station E.
Hgis not required even in small amount by any
organisms. Virtually all metals, including the
essential metal micronutrients, are toxic if exposure
levels are sufficient high. The increased circulation
of toxic metals in recent times resulted in the
unavoidable build up of such toxic substances in
the human food chain. The minimum value 3.1224
mg/1 £0.0467 of zinc was found from sampling station
A and maximum 5.0012 mg/1+0.1814 from sampling
station E. The annual average value of Zinc ranged
between 3.1651 mg/1+ 0.0528 t0 4.8695 mg/1=0.1763
in which minimum average value of Zinc was
obtained from sampling station A and maximum was
recorded at sampling station E. The annual average
value of Mercury varied between 0.0000 + 0.0000 to
0.0005 mg/1+ 0.0006. The minimum was found as nil
at sampling station A, B, C and maximum (0.0009
mg/l + 0.0007) at sampling station E in. The
concentration of these metals at sampling station
C, D and E give a highly misleading picture of the
degree of metal pollution. Khanna et al. (2003) also
reported heavy metals in water of Ganga river at
Bulandshahar.
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Table 1. Seasonal variation in physico-chemical parameters of River Panv Dhoi at sampling station A (2002-2603)

ERvees, "

Paramecters Summer Bt onsoons Winter Anserage
Jemnperaturc D = 13 B £ 12 a4 = aa 155 = 45
Eﬁ;‘;'::sct“":g 13856 = pao | 32678 = ces | 9900 = 055 191.44 =
Turbidity (LT.0J) | 232> = 036 zoze = 037 | 1983 045 57,753
";Tg;ﬁ:_!sm“’s es7o = 14 | 3FRa4s = 178 | 82az = 138 173.53 =

T.D.S. {mg't) 5413 = 1.4t SECSE + 128 | 4833 = 157 | 12167 = 11582
T.5.S. (mgd) 257 = 008 | tZoex = zos | 20011 0.71 57.85 = 5404
pH 7.30 = 031 rer = ooo 707 = 0285 732 = 025
BO0D {mafl) 2320 = 0.27 pei 0t =3 e o325 139 = 017 2.25 e 052
COD (mprL) spr = cze | 73 x 1.os 455 0.15 589 = 1.45
DO(mgiL) G52 = 034 T34 o+ 1.11 1178 = o025 55 = zZ13
Eree CO= tmgsL) z.02 o.oe 256 * o019 007 =+ 001 202 = 195
Alkalinity {mgfL) | BBB7 + 1.33 4839 = 3500 =+ 138 s0.02 = 1576
?;ﬁg{;_;""m“m B37B8 + 056 | 107.20 + 071 | S500 * 085 ases = 11.71
Chioride {rogi) 296 & 157 1188 + 1.898 197 = 1.86 551 = =529

Table 2. Seasonal variation in physico-chemical parameters of River Panv Dhoi at sampling station B (2002-2003)

Physico-
Chemical 2002-2003
Paramaeters

Summer TCNSOGH Winter Average
:;;“pﬂ"““"" 198 = 18 oz x 1.2 1zE = O7F 178 = <2
Conductivity - - o EHE S - - . s P o p—
A 13815 = 1.00 SBE 5T £ 3112 gs9.58 = 7.0 181,44 = 1Z7.18
B‘-‘!;.br!,“;‘y az.3a = 1.82 @562 £ 053 1s.v8 = 190G 49.58 = <aD.aa
Total Sotids 9775 = 1.8Z 3FT S5 2 1451 7o.27 = 1.21 18192 = 18%.98
{rrvg sy
T.D.S. tmgiL) ES.17 = 1.7= 25457 = 1079 25235 = 498 12303 = 114.1%
T.S.S. {mail) azss = 1.98 izzas = 203 z14z = 123 ss.8a = S5.78
. .35 = ©.62 758 oz 928 708 = DoOS 734 = {25
BO0 (mgil) 2@ = a.s2 512 = 053 157 = D.2S 254 = o088
COD (maily 552 = o8 535 & 1.67 s98 = D79 ss52 = o6
DO mgL) .85 = o.Fz 543 + 102 11.01 = oS8 361 = d.21
Fras COZ 208 = ©.08 420 =+ 0.2 124 = D7 256 = 1.52
{rmgsL)
Alkatlinity . s . = = s =
i 57.57 = 1.72 asps = 1.21 3s.5a = DFB Soas = 1.5«
gﬁg’f{_’,"a"'“m 8401 = 1.87 10333 * 2861 56.5%4 = 076 D644 = 1219
Citorickes 315 = D92 1206 i 089 237+  1.2Z2 585 = Sar
{rmgrL)
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Table 3. Seasonal variation in physico-ciiemical parameters of River Panv Dhoi at sampling station C
(2002-2003)

Phiysico-
Ch:émioal 20022003
»
Faranieters SoIamimer PA DO Y WEntar Average
-
Anees, 224 = aF 242 % 09 a2 = o6 Zaz2 = =2
ﬁﬁ?ﬁ;‘:";‘;ﬁ;’ 11126 + a7 00 24+ 1525 520 = 17w 16558 = 117.3S *
(“'j"-“.;.bg,d;w 25003 = 1.34 =¥D.0Q = 9.50 ZioeD = 4SS 243.33 = 30.55
fgg:_?"’-’“"‘“ 1re.z2 =  13.57 zizz2 = o2 TTOLRE £ a7 18680 = 2333
T.D.S. (mgiL} as.20 = Sz 12028 %  i4.26 wE2s = B2l 105.24 = 13.10
T.S.5. {mgsL) 7.2 £ 4.3 o304 * 274 FADO = 128 2153 = 1923
pH 7.a48 = o.1a ¥6E2 * 0.z0 40 = 0 7.50 = Q.09
BOD (mgL) 84z = 053 1118 = 029 =87 = D12 842 = =27va
COD gLy 2630 = 4176 ZZa40 % 104 zzes = Da4 zE11 = 858
DOmgiL) .85 = 027 555 = o0as = o.se ¥.55 = 089
fm’e"gfﬁc‘z 221 = a=7 412 = o.sw 175 = Dp.3a 283 = 125
ﬁf,';ﬂi;"‘y 27298 = 9.0 2E1.55 * T Sa Z4€.00 =  1.04 28117 = 11099
Total
Hardoess 221.00 = 1.3 229 32 = 4. 53 ZE5.51 = .23 2Z221.34 = SoEE
{rarl )
Py 3272 = 1.8S mZ@EE £ 1.09 2t = 0T 3425 = 4.33

Table 4. Seasonal variation in physico-chemical parameters of River Panv Dhoi at sampliag station D
{2002-2003)

Physico- ‘
Chemical 2002Z2-2G03
Parameters
SumaIner [ ST WVinter R e
S eienataon 0 = o8 269 = o8 1T = aF 2ma = ==
?"“:::"c‘::‘;; 1ote0 £ 102 27a 7E = B 8= 7o.20 = 222 iE o8 = 1ot
$ i piatpied ssoenr = B5.95 650.70 = 17.12 =Co.oe = 827 S33.93 = 126.08
;‘;g“?:_saﬁc&s 153642 = «41.23 | 2315285 = 1122t | 1G30.80 = FO9.52 | 1827.40 = 82720
L) 3
T.O.S. gL} 7SSBZ = 223z | 109535 = 13.2¢ 3BO.EC = V.96 FED A6 = B1Z.BE -
o
TS, (rmgfl) TEO.BO = 8583 | 130000 = 120.04 + =332 0693 F [aT ED
P 580 = o024 540 = ©.1s sco = a.ia a4z = D.eac i
BOD (rmgrL) 31500 = S04 32500 = 4008 zosOo0 = 1428 25166 z €658
COD (rmofl) FSOOD = as.21 95000 = A0TS oS00 £ 2029 | THESEZ = 17322
DO (mgrL) 280 = aes 4 Do = o0.as 466 = 056
e 74 = 122 5.5 zs7 = ama 392 =+ 1.26
Aldkalinity e et e o . -
Pt ik TI5.00 = 47.68 7025 = 2298 FoIBIZ = 33.12 TI1053 = 357
Total
Harodness 2FZE0 = B.74 zes00 = 2.3a z81.eo0 = a1.08 2FS.B3T = 1€.7S
{rnoil)
.'::;:l‘g}{‘;"’ sBa37 = 12.78 5000 * 893 s3.12 = =21.43 57,16 = 2359
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Table 5. Seasonal variation in physico-chemical parameters of River Panv Dhoi at sampling station E
(2002-2003)

Physico- - b
Chenalcal 2002-2003
FParameters s
SR r PO TITOOM Wirnter o e -

Erfér;p'“”“"m ara = av oEO = O oo = o8 D0 = a.=
Conductivity = Lot 5 s »

o2 £ 427 TS = 2 s.1x = =4 1A O =5 T S
PEa ettt S 100 4y a4 a5 = sz o7 1 <
SRl eze.22 = SS.32 100D OO = 150 D ano.oo = =234 eos 4B = 101 OS5
Total Solicks - — = c - 4 e =l e et =l=] e = _Qar o i =y i
Total s 1BRSEZ = 187.34 | ZaoD 00 2 TG E3 | 110D.02 = 1¥S.00 | iTos ss = 8T oo
T oE B soo.os = 29.852 1200 00 = S5O0 40000 = 1209 FTen £ = 31 16
(rrvgl)
i BBC.82 = 1495 1E00 00 = B7T.TR TOU.OO = 8329 SED ZE = 307.7E
(FrrrEsLl)
Pt ses = 0.13 N - a2z = 0,10 565 = O©.37
BOD {(meil) soo.on = 3S.00 S0 00 = 1S o8 ars.oo = 3471
oD (marl) 11BOO0 = 0.5 1240 00 = tas.2S SIS = &S T
DOGmgrL) zox = o.za 007 = 001 o8 = 0.9 T Es = 1.aT
Free COz -

s.em = O.54 G4 = 095 312 = o.F= = (=1
@) 5 - a7 1
el i sxo0o = S5S5.27 =15 00 = as7z 71000 = a1.38 FET EE = ED.171
T STl
Hardnoss Zre.as = 184S Zo0 8z = DETT ZE2.00 = 2294 sFeTA = 1727
P (evygy L) =2t TS N - B

Chiorice G A - = e
ST 5054 = =.S0 = ase 50.17 = S5.04% zae

Table 6. Seasonal variation in Heavy Metals of river Panv Dhoi at sampling station A (2002-2003)

Z002-2003
Heawy
Metals
Sumimer Monsoon Winter Average
;_;:?Lt;’hl | cosen = o.oovz garse =  0.0CTD cos3s = D.0072 0.O0F02 = C.007e
Copper
{Cu) o.08E8 = 00057 D.O074C = 0.0CSB coz14 = ooo2z C.OSS3 = @.0292
(mgL)
‘izr;‘";mijzm 313224 = 0.0457 31458 = 0.0533 IIpez = 00538 Z.<851 = 00828
Mercury
(Hg) 0Copod = ' 0.0000 o.ceon + A.oen0 coooc = 9.0000 0.00CD = 00000
(rmgfL)

Table 7. Seasonal variation in Heavy Metals of river Panv Dhoi at sampling station B (2002-2003)

2002-2003

Heawy

Summer tMonsoon Winter Avearage
;ﬁz‘__‘hgpm o.oes¥ = 0O0CTT c.ovEd = 0.007Z ooeaT = 0.0D85 oot = 00oTR
Copper
{Cu) 00730 = D054 o.og14 = ©.6361 0.0324 = 00324 ooeze = 00Z32
{mgil)
Zinc {Zn) 3zzsa  * O0O285 a.22e0 =+ G.0O2EA 33810 = ©.0231 32108 = 00250
tmgil)
Mercury
#Hag) b.ocoC = 0.000C 00000 = o.0000 | 0OOCD = D.0000 00000 = 00000
oL
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Table 8. Seasonal variation in Heavy Metals of river Panv Dhoi at sampling station C (2002-2003)

] ZOOZ-2003
Heawy
Metais

Surnener Morsoon WWinter Average

[Ln"::';‘fl_gp"'l' 1.€45 % 0.3830 1982 & 0.413s 1.224 = 02184 15170 = 03797
Copper
(Cudy c.oeT2 £ 04181 00335 = 0.0186 D054 = 00161 0.0835% * 0.017
[GhYTAL ]
Zinve (Zrr) 5 + = - & o :

: 26527 * O.Z055 3.8g28 = 4.2132 34812 = 0.2001 3IETEE X 02067
{ragsL)
Mercury
(Hg) C.0000 £ 0.0000 0.000 = 0.0900 20000 £ 00009 0.0000 = 0.0000
{rngyrl)

Table 9. Seasonal variation in Heavy Metals of river Panv Dhoi at sampling station D (2002-2003)

Heavy
Metais

2002-2003

Surmrmer

MonRsoor

Averoge

Le=ad {Pb)
(gL}

32755

C.0.798

e 1=

0.03120

IUI
\J
:
~

3.3094

T.o77Ee

Copger
{Cu)
{rvgiLl)

0 8475

L.1751

O 1E10

05474

2.8308

.1756

Zintc {Zn)
gy

4 2188

I

o.e12230

S$.3IZT0

0 5iiz

“+.1874

+

4.2443

C.DT3zZ

rlercury
{rHg)
{rmgiL)

0.0031

I+

(o] nend

D.00000

2.2300
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Table 10. Seasonal variation in Heavy Metals of river Panv Dhoi at sampling station E (2002-2003)
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Fig. 4. Seasonal variation in physico-chemical
parameters of River Panv Dhoi at sampling station
C (2002-2003)
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Fig. 5. Seasonal variation in physico-chemical
parameters of River Panv Dhoi at sampling station
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Fig. 6. Seasonal variation in physico-chemical
parameters of River Panv Dhoi at sampling station
E (2002-2003)
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Fig. 9. Seasonal variation in Heavy Metals of river
Panv Dhoi at sampling station C (2002-2003)
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Fig. 7. Seasonal variation in Heavy Metals of river
Panv Dhoi at sampling station A (2002-2003)
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Fig. 8. Seasonal variation in Heavy Metals of river
Panv Dhoi at sampling station B (2002-2003)
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Fig. 10. Seasanal variation in Heavy Metals of river
Panv Dhoi at sampling station D (2002-2003)
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Fig. 11. Seasonal variation in Heavy [vIetals of river
Panv Dhoi at sampling station E (2002-2003)
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