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Abstract

The Mithi River has come into focus, as one ofrtfan reasons which caused substantial
flooding around the airport area, in the aftermathithe heavy down pour of ?ﬁluly
2005. The Government of Maharashtra has appoimesral Committees to look into the
problems of Mithi River and several suggestionsehla@en made to reduce the pollution
levels. However, not all suggestions could be imm@eted due to the practical
difficulties or constraints of costs involved. lmet meantime the water quality of Mithi
River continues to suffer. To determine the currgtiatus, the present study has been
undertaken to find out the existence and the toxlevels of heavy metals in the water of
Mithi River.

The study covered a period of one year from Oct@idrl to September 2012. Four
sampling stations (S, S & Si) were selected considering heavy population in the
surrounding areas and possibility of pollution frggoint and non point sources. The
heavy metals viz., As, Hg, Pb, Cd, Cr, Al, Ni, MndaZn were analysed. The present
study reveals that some of the metals have crabsegermissible levels as prescribed by
environmental authorities. The heavy metals inesgcof the limits have an adverse
effect on the surrounding environment and the aqui& in the river as well as in the
Arabian Sea. There is thus an increasing needdiotircious monitoring of the pollution
levels of Mithi River waters and a check on thepdsal of sewage, waste water and
effluents from residential and industrial unitsareas adjoining the river banks.

KEYWORDS: Heavy Metals, Water Pollution, Sewage, Toxicitydisy Mithi River,
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INTRODUCTION:

Water is a veryrecious natural resource essential for existefi@l diving organisms.
Rivers have become highly polluted and deterioratled to discharge of untreated
domestic and industrial waste; which enhance theldeof heavy metals contamination in
river waters Yenugopal et al., 2009). Management of quality of this precious natural
resource is a great concern. This makes it veryhnessential to have a regular check on
the quality of water bodies. The maintenance ofthgacosystem depends upon quality
of water in the various water bodies in the regam the biological diversity of the
aquatic life (fish, other organisms etc.) in tiver waters. Heavy metal concentration
and other impurities in the river waters also dffptant life which consumes such
untreated waters. Small fish which eats these plamé also affected due to bio-
accumulation. When humans eat the fish, small dsimaplants which are affected, the
adverse effect moves up the food chain (biomagatifios). Regular checks and balances
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will not only prevent the outbreak of diseases attier hazards; but will also have a
check on the future deterioration of these watelidm

Several metals are available in the environmenthesof which are toxic and some are
non-toxic. Toxic metals are released by industteesir, soil & water. Natural sources
such as, weathering of rocks, volcanoes, may alsase toxic metals. Heavy metal is a
term used to describe those metals which have @ni@anumber higher than iron (Fe)
and have a density more than 5 gm? ciiney usually belong to the atomic number 22 —
34 and 40- 52. Such metals are members of actigidasthanide series.

Rivers get polluted as a result of discharge ofaated industrial effluents from the
Industrial belt(Singh et al., 2008). Substantial pollution of ecosystems and grouncewat
resources had been caused by heavy metals, woddMichgu et al., 1998). Fish is one
of the most sensitive indicators of trace metalytmn and also risks potential human
consumption(Ashraf 2005). Metals enter into the human body through the folodirc
causing different diseases and damages to humbueen( & Salyal, 2007). Most
anthropogenic sources of heavy metal contaminaierindustrial discharges, petroleum
contamination and sewage disposal. Toxic and hdreiffacts of heavy metals include
their ability to accumulate in the body of organssndia the food chain and this affects
humans as well when they consume such food/organtemtaminated by heavy metals
(Martin et al., 2004). High concentration of heavy metals accumulatedlifferent
organs of the organism, damage tissues, and irgsrf@ith the normal growth and
proliferation(Alkarkhi et al., 2009).

A review of the various literatures relating to théater Quality” of various water bodies
indicates that “pollution of Water” is a global pleenenon and care needs to be taken to
ensure that water of adequate quality is provideitié people for domestic and industrial
purposes. Due to rapid industrialization and niseuman population there is a pressure
on water bodies; they are getting pollutg&@hhu et al., 1991). The physico-chemical
properties of river waters have been greatly afi@ctue to the discharge of domestic and
municipal wastes, industrial effluents, recreatlcarad anthropogenic activities on lands
adjoining the river bankgPanda et al., 1991). The growing demand for water for
irrigational purposes has increased the use ofeatdd waste water for irrigational
purposes. The unequal distribution of water on gshdface of the earth and the fast
declining availability of fresh usable water arejonaconcerns in terms of water quality
and quantityLeonard, 1971).
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MATERIALS & METHODS:

a) Study Area:
Mumbai City is a Metro and the financial capitalloflia. The Mithi River which flows
through the heart of Mumbai City. It originatesaat altitude of 246 Meters above sea
level, in the hills located in the east of “Sanf@gndhi National Park”. Further, it is a
convergence of water discharges of Tulsi, Powai\dhdr lakes and it flows to Mahim
Bay where it meets Arabian Sea. The river flowmoulgh residential and industrial
complexes of Powai, Saki Naka, Kurla, Bandra- Kwtanplex and Mahim over a
distance of around 18 km (Refer Chart). The rigenarrow in its initial stretches, but
widens gradually and is the widest at Bandra-K@tanplex (BKC). Also, in its initial
stretches its course follows a rather steep gradied hence the water flows quite fast,
while in the later part (after Andheri) it flowsrtugh a flat region, so water and waste
& Table 1 shows the

get accumulated. The Fig. 1 shows the flow of MiRiver

different sampling points & its topographical détai

Mumbai

2in R 6

Figure 1: Mithi river from origin to destination
(Source: National Environment Engineering researchnstitute Report — 2011.)

Tablel: Mithi River sampling points the topographical details of these points

S. | Description of sampling Latitude | Longitude Remarks
T. point
S1 | Airport- Bridge on road from 19.08 72.87 Heavy residential area,
LBS to IA colony (road from slums- Airport Waste
behind airport.) discharged.
S2 | Safed pool 19.09 72.88 Slums, unauthorized
industrial units
S3 | CST Bridge 19.07 72.88 Thickly  populated arga.
Unauthorized industrial units
S4 | Kalanagar Bridge 19.05 72.85 Area surrounded by
mangroves, acting as cityls
oxygen lungs. Near “Saleemn
Ali” bird Sanctuary.
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b) Climatic Conditions: The Mithi River flows along the Western Coast adifn It is
not more than 10 Kms from the Arabian Sea at gioriThe water shed of Mithi River is
covered within latitude 900’ to 19 15'and longitude 7245’ to 73.00' E. (National
Energy Engineering & research Institute. 2011). The region through which Mithi River
flows experiences a tropical climate. It receiveats west monsoon during the June —
September period. The average annual rainfall vedeis around 2200 mm per annum.
The temperature ranges from°18in winter to around 44C in summer. The relative
humidity varies from 55% to 86%.

¢) Requirement of Chemicals & Regents:

Regents and chemicals used for evaluating the presaf various heavy metals were of
analytical grade (AR). Accuracy of the regent widbble checked by taking a blank
reading. In order to calculate the different parargeof the study, standard operating
procedures were followed in laboratory. In case aguipment was to be used, the
operating guidelines issued by the equipment mahufar were followed. All laboratory
glasswares were thoroughly cleaned by acid (HCloree analysis. Then it was
thoroughly rinsed by tap water to remove any trasfeacid. Further, the apparatus were
cleaned by using deionised distilled water to reenany traces from earlier usage.

d) Preparation of Water Samples:

Collection of water samples were done randomlycéwevery week from the different
sampling stations along the flow of Mithi River.&bkamples drawn in different seasons,
over a period of one year and were analyzed. Pahgtbottles of 2 litres capacity were
used to collect the water samples (grab samplintdpodg. The bottles were thoroughly
cleaned with HCI and then washed with tap wateetoove acid completely and rinsed
with distilled water. Then the bottles were filledth sample water without leaving
much air gap. Water samples were acidified immediaafter collection to minimize
absorption of heavy metals on the wall of the otAPHA 1998). Water sample from
the surface is collected in polythene bottles aftesing the bottles 3 to 4 times in the
water where the sample is being collected.

The samples were digested as per the guidelinegestegl in APHA. The samples were
then concentrated to half. These samples werrditinto 50.0 cni standard volume
flask using Whatman No.41 filter paper. The voluvas made up to the mark using de-
ionized water. After this, the respective elemsrdetermined by directly aspirating the
sample in the specified flame and setting appropmavelengths.

e) Heavy metal analysis by atomic absorption spectrogitometer (AAS):

The concentration of metals, like Cadmium (Cd), ddmum (Cr), Arsenic (As),
Aluminum (Al), Lead (Pb), Iron (Fe), Zinc (Zn), Mganese (Mn), Copper (Cu) were
analysed by AAS (AAS 7000) aspirating the samplthe specified flame and by setting
the appropriate wavelengths, using Holious cathddmp. Instructions of the
manufacturer were followed. A calibration curveprepared by using standard solutions
of elements to be analysed. Mercury (Hg) was aealywith cold vapour atomic
absorption spectroscopy. Arsenic (As) is deteediwith hydride generation, coupled
with atomic absorption spectrophotometer.
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RESULTS & DISCUSSIONS:

The details of observations at each of the sampboigts for different metals are as
follows:

i) ARSENIC:

At each of the sampling points S1, S2, S3 & S4dhecentration of this metal ranged
from 0.02-0.09, 0.03-0.24, 0.07-0.31 & 0.10-0.3dpextively. The average concentration
was observed to be 0.05 and 0.14 at sampling pBih& S2 and 0.21 at points S3 & S4.
Analysis of seasonal variations revealed that tivecentration of this metal was highest
during the pre-monsoon and lowest during the momseason.

Arsenic (As) is a highly toxic element. Arsenic qmmund occurs in insecticides,
fungicides and herbicides. As in its form As (iB)highly toxic. It exerts toxic action by
attaching — SH group of enzymes and thereby inhdpienzymatic action. As (lII)
compound in higher concentration coagulates prstédther source of As entering into
water, is burning of coal which releases signiftcamount of As. This enters into water
bodies through rainfall and dry fall outs. Treatmeh woods using chromate copper
arsenate, chemical wastes from industries, minipgrations (gold mining) have
increased levels of this heavy metal in the envivent and fresh water bodies. This has
affected aquatic organisms, like fishes, as theae fmacapacity to accumulate As in their
bodies. Marine organisms accumulate greater gyaoftihs than freshwater organisms in
their bodies. They are found to be toxic to marsh fand other organisms in aquatic
environment Anonymous, 1971).

Long term exposure to Arsenic affects head, kidnayd impairs numerous immune
response functions of clarias batrachGesh et al., 2007). A recent study of water
resources in a major metropolis in India revealet the arsenic levels in water were
more than the maximum permissible limits. Furtl@epositive correlation was observed
between the arsenic levels and other heavy metdisch indicated that the toxic
elements were of anthropogenic ori¢itamesh et al., 1995).

i) MERCURY:

It was observed thait each of the sampling points S1, S2, S3 & S4ctmentration
levels of this metal ranged from 0.03-0.10, 0.0B300.02-0.08 & 0.04-0.31 respectively.
The averages at each sampling points S1, S2, S8 &e®e observed to be 0.07, 0.06,
0.05 & 0.13 respectively. At the Sampling points S2 & S3, the concentration of this
metal was observed to be lowest in the monsoorhayest in the pre-monsoon season.

Mercury is discharged into aquatic systems as altre§ both manmade and natural
causes. Natural sources are — weathering of r@eliksrocks), lava produced by volcanic
eruptions. Mercurious ions affect protein, hemogipberum albumin. Organomercurials
(eg. Methyl mercury chloride) incorporates in fadwhin. As it is fat soluble, it penetrates
into the body of the simple organism. In complg@eaes, which feed on simple
organism, the organomercurial (eg Methyl mercurjortte) gets accumulated (bio
accumulations). This is the most well known toxietal. The cases of Minamata disease
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in Japan from 1953 to 1960 as a result of consumpmtf mercury. More than 100 people
died and thousands were permanently paralysed msuogption of food (fish)
contaminated with mercury. Even genetic defectsewabserved in children whose
mothers had consumed such fish contaminated byumern 1963 it was found that this
disease was due to methyl mercury. A similar ingideok place in Iraq in 1972, where
over 500 people died after consuming wheat whicth been sprayed by pesticides
containing mercury. Mercury also inhibits enzyméa it affects the nervous system -
leading to neurological disorders like dysphasiaxia, deafness and death. Due to global
concerns for environmental pollution, mercury poisg has become an issue of current
importance. Bioaccumulation & biomagnificationseaff plants, aquatic organisms and
hence pose a hazard to aquatic environnesirgtto et al., 1997).

i) CHROMIUM :

The concentration of this metal ranged from 0.11B30at S1, 0.89- 2.97 at S2, 0.15 to

0.58 at S3 and 0.9-0.49 at S4. The average moatimngentration levels were observed to
be 0.16, 1.71, 0.30 & 0.24 at sampling points S, &3 & S4. It was observed that

concentration of this metal was highest at S2.d$ wbserved that the concentration was
lowest during the monsoons, though the season waisations were observed to be less
at point S1. Highest concentration was observet@rpost monsoon season.

Hazardous effect of chromium is due to occupatiexglosure rather than intake through
diet and water. Source of chromium are wastes fterimdustrial application, since it is
used for the manufacture of alloys steel, manufactd bricks, electro plating, catalyst,
pigment, tanneries, for wood preservation, cormpsimhibitor etc. Concentration of
chromium in excess of 0.032 mg/l in water can irthdgrowth of algae. Chromate
toxicity affects organs such as lungs, intestiradtt liver and kidneysRom et al., 2007).
Chromium (Cr) in higher concentration has a tofiea on algae (Mangi et al., 1978).

iv) CADMIUM:

At each of the sampling points S1, S2, and S3 &tt#4 concentration of this metal
ranged from 0.03-0.09, 0.03-0.08, 0.04-0.15 & (MR respectively. The average
concentration was observed to be 0.06, 0.05, 0.08& at sampling points S1, S2, S3 &
S4 respectively. Analysis of seasonal variationsated that the concentration of this
metal was highest during the pre monsoon and lowlesing the monsoons. The
concentration levels were observed to be high&dat

Due to its high toxicity, it is considered as a drabus element having greater
capabilities of accumulation and retention in tleelyoof an organism, including human.
Cadmium is highly toxic as GH In nature it exists as sulphides. It is used in
electroplating industries, pigments & paints, pniynaks, plastics, manufacture of alloys
with Pb, Al, Ag, insecticides, fluorescent tubesgevision tubes, rechargeable batteries
etc. Metallurgical operations of Pb, Zn & Cu athoow this material in the air. In the
human body its biological halftime is 10-30 yea#slarge number of freshwater and
marine organisms accumulate the element. Larvaeeggd of fishes are more prone to
such accumulation than adults. In human body itieedates in liver, kidneys, pancreas
& thyroid. In Japan in 1912, thousands of peopliéesed from disease known as “itai

www.oiirj.org ISSN 2249-9598 Page 207




Online International Interdisciplinary Researchrdal, {Bi-Monthly}, ISSN 2249-9598, Vol-1V, Jan 2@1Special Issue

itai”. The river water concentration of Cd reaclaehigh level of 1 — 9 ppm. Itai Itai
disease impairs kidney functions and progressivalyses bone bitterness, resulting into
fractures even when people try to walk. Low leviekrposure to cadmium also affects
fertility in men (Dickman et al., 1998). Metallothionein (MT) cysteine rich protein in
marine organisms and it regulates Cu and Zn horasisstand it detoxifies the cell of Cd
& Hg (Klassen et al., 1999).

V) MANGANESE:

The concentration levels of this metal ranged fi@d0-1.99, 0.96-2.84, 0.50-1.35, and
0.98-1.28 at the sapling points, S1, S2, and S3 4& r&spectively. The average

concentration (Oct 11 to Sept 12) levels at eacth@fsampling points S1, S2, S3 & S4
was 0.96, 1.53, 0.92 & 1.07 respectively. The higjlsencentration values were observed
during the pre monsoon period; while the lowestcemtration was observed during the
monsoon or the post monsoon periods.

It is a naturally derived metallic pollutant. Saitd rocks commonly contain Mn bearing
minerals. Fertilizers and fuel oils are also digant sources of Mn. Most natural water
contains 0.02 mg Iitor less. In acidic waters its concentration mayeexic10 mg Iit. If
the water surface gets contaminated the concesratiay also exceed 10 mg. it
Water with excessive quantity of decaying organatter; also have significant quantity
of Mn. Chronic Mn poisoning leads to progressivatedioration of Central Nervous
System, lethargy and symptoms similar to Parkirsalisease. Concentration above 0.5
mg lit* in water imparts a metallic taste to water. Thewgh of certain nuisance
organisms in water is supported by Mangan€séfin et al., 1960).

Vi) NICKEL:

The concentration of this heavy metal, ranged f@@&2-0.57, 0.51-0.93, 0.30-0.98 &
0.49 -0.95 at each of the sampling points S1,S2&S34.The average concentration
levels were 0.41, 0.77, 0.67, 0.66 at the samphmigts S1, S2, S3 & S4. The highest
concentration levels were observed during the pyasmon while the lowest levels were
observed during monsoons.

Organic matter like coal & oil have a tendency bs@b this metal hence they contain
considerable amounts of this metal. Uptake of sipagintity of Ni is essential, but when
uptake becomes too high it becomes dangerous toamunmealth. Intake of large
guantities of Ni causes cancer of lung, nose, bagmd prostate cancer. Birth defects also
result. Allergic reactions like skin rashes aoadbserved. Nickel is released into air by
power plants and thrashes incerators. It come$edostrface by combining with rain
drops. It also comes from waste water from indeastrHigh content of Ni in surface
water can diminish growth of algae. Niclel concatitn in water increases by point
sources/non point sources. Pure Ni is often usgutasctive coating on steel and copper
objects. Ni objects are used for making kitcheneygewelry etc. Nickel is a minor
essential element for animal species when preseaxtdess quantities; it affects behavior,
survival, growth and reproduction of aquatic ansn@lNong et al., 1993). Higher
concentration of this metal also causes a numbelisoirders in human beings and fish
(Shreedevi et. al., 1992 & Brix et al., 2004).
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vii)  ALUMINIUM:

The concentration level of the metdleach of the sampling stations, S1, S2, and S3 &
ranged from 1.97-4.16, 12.39-38.58, 1.86-4.18, h86&-4.06 respectively. The average
concentration levels were 3.01, 23.64, 2.83 & AaB&e four sampling stations, S1, S2,
S3 & S4 respectively. The concentration levels weghest in the pre-monsoon season;
while they were lowest during the monsoon excepsé&mpling point S2.

Aluminum is the most abundant metal comprising 8%he earth’s crust. It occurs in
the form of minerals, rocks and clay. Aluminumredeased to the environment by
natural processes. Acid environment caused byrasié drainage or acid rain may cause
an increase in dissolved aluminum content of sumdowg water WHO 1997).
Concentration of dissolved Al increases at loawed higher pH. The concentration of
Al in natural waters can vary significantly depermglupon various physicochemical and
mineralogical factors. Aluminum can occur in a nembf different forms in ED. It can
form monomeric or polymeric hydroxyl species, coléd polymeric solution and gel. It
can form complexes with various organic compounds leumic acid and fulvic acid&
inorganic ligands, fluorides, chlorides and sulpsabDissolved aluminum concentration
in water with near neutral pH value, usually ranfyesn 0.001 to 0.05 ml/L but rises to
0.5 — 1 mg/L in more acidic waters or waters rinhorganic matter. Aluminium
accumulates in plants and when animals consumepliwats, health problems are
observed in these animald¢ Cohen et al., 1989). The effects may be passed to humans
through the food chain. Aluminium reacts with pmsgein gills of fish and embryo of
frogs; this causes a decline in fish and amphibiam@gjuatic environmer{Verbost et al.,
1992).

vii)  LEAD:

The concentration level of the met each of the sampling stations, S1, S2, S3 & S4
ranged from 0.098-0.230, 0.519-1.203, 0.619 -1.898.62-1.12 respectively. The
average (Oct 11- Sept 12) concentration levels @ellg7 0.878, 0.950 & 0.89 at the four
sampling stations, S1, S2, S3 & S4 respectively ddncentration levels were highest in
the pre-monsoon season except at point S3; whig wWere lowest concentration was
generally observed during the monsoon except fopsag point S2.

The most common form of lead in the environmer®li§". The most common mineral
where lead exists in nature is

Pbs (galena). Most of the lead containing minasasparingly soluble in 0. The mean
global content of lead in lakes and rivers is pnégeestimated to be in the range of 1- 10
ug L'*. Concentration of lead in natural waters is insesBmainly through anthropogenic
activities. Lead is extensively used in pesticidedead arsenate. Industrial burning of
coal also releases significant amounts of Pb inatieosphere (Fly ash). Dumping of
solid wastes and industrial rubbish is also an irgm source of lead in water. A large
number of industries like battery manufacturersrgbeum, paints, ceramics, electric
cable insulation, pesticides and plastics use iedtle various operations. Waste water
from these industries contains varying quantitiédead and that contaminates water
resources. The runoff water from lead mining corgdead. Higher level of Pb occurs in
water bodies near highways and large cities dugasmline combustion (Banat et al.,
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2005) The insoluble galena (Pbs) is slowly oxidizedsoluble PbS©by atmospheric
oxygen (PbS + 29 >PbSQ). The toxicity of lead is acute in children andaimts than
adults. In mild cases of Pb poisoning lead to insi@amrestlessness, loss of appetite and
some gastro- intestinal problems are common sympatom

iX) IRON:

The concentration level of the mettl each of the sampling stations, S1, S2, S3 & S4
ranged from 3.82-11.43, 6.21-14.72, 1.72-4.10 &41109 respectively. The average
(Oct 11- Sept 12) concentration levels were 7.8349, 2.77 & 1.59 at the four sampling
stations, S1, S2, S3 & S4 respectively. The comaBoh levels were highest in the pre-
monsoon season except at point S4; while they Weerest concentration was generally
observed during the monsoon except for samplingt[&i.

Fe is a naturally derived metallic pollutant whigtves its origin in HO mostly from
sources derived from soil and rocks. Anthropogeaiorces are effluents from certain
sources like steel mills, metal plants. Iron inunat HO remains present in ferric or
ferrous form. Large quantities of iron can leak fsam soil runoff, especially in acidic
conditions such as associated with acid mine dgeinand degradation of excessive
organic matter accumulated in the soil. Iron hasllgagot any health significance,
though its appreciable quantities can pose problardemestic use of water. The limit of
Fe in water is 0.1 mg Lit-not because of health consideration but due ttheiés value
and task significance. Iron is a component of hdoing, and myoglobin. Iron toxicity
occurs when there is free iron in a cell. Free ireacts with peroxides to produce free
radicals which are highly reactive and they damBi#A, proteins, lipids and other
cellular components.

X) ZINC:

The concentration level of the met each of the sampling stations, S1, S2, S3 & S4
ranged from 0.18-0.43 0.18-0.40, 0.17-0.31, & M2 respectively. The average (Oct
11- Sept 12) concentration levels were 0.27, 043, & 0.21 at the four sampling
stations, S1, S2, S3 & S4 respectively. The comagoh levels were highest in the pre-
monsoon season; while the lowest concentrationgeasrally observed during the post-
monsoon.

CONCLUSION:

From above data it has seen that the concentrafidreavy metals has exceeded the
maximum permissible limits for many of the heavytate and the water of the Mithi
River is polluted to a great extent. The water canpe used for any domestic or
industrial purposes. Besides the various adveifeetefof the heavily polluted waters on
the people staying in areas adjoining the riverkbait is also ecologically damaging to
the flora and fauna in the sensitive ecosystems tiea river (e.g. Samil Ali bird
sanctuary at Mahim). Therefore a system continunositoring of the quality of the
water of river Mithi is required. Also concentrateffiorts are required from all concerned
to reduce dumping of industrial and residential tessn the river waters. The State
Government, Municipal Authorities need to work tthge to achieve this.
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Table 2. HEAVY METAL CONTENT AT DIFFERENT SAMPLIN G STATIONS

MON /YR Arsenic (As) Mercury (Hg) Chromium (Cr) Cadmium (Cd)
S1 S2 S3 sS4 S1 S2 S3 S4 Siil Sp $3 54 b1 52 S3 sS4
Oct-11 0.02 0.19| 031 0.29 0.04 ooy 047 031 o046 0B89.19Q 0.24 0.06 0.07 0.07 0.26

Nov-11 0.02 0.10| 0.30 0.19 0.07 00p 003 O0.06 o0fp4 1.01.22Q 0.20 0.05 0.04 0.06 0.20

Dec-11 0.03 0.11| 0.22 0.19 0.09 006 004 0.07 o0p4 102.15Q o0.11 0.03 0.05 0.04 0.10

Jan-12 0.04 0.20| 0.27 0.20 0.1d 003 003 0.06 07 191.16Q 0.09 0.07 0.04 0.07 0.11

Feb-12 0.05 0.21| 0.24 0.29 0.09 004 003 0.04 O0f9 218 .24Q 0.19 0.09 0.06 0.10 0.20

Mar-12 0.08 0.24| 0.26 0.3}  0.09 0.0p 008 0.07 o0f6 2/4.30Q 0.30 0.07 0.08 0.11 0.29

Apr-12 0.07 0.18| 0.28 0.30 0.09 0.1p 008 0.07 o048 297 .38Q 0.21 0.07 0.08 0.15 0.21

May-12 0.09 0.22| 0.25 0.30 0.09 008 008 0.6 048 2p1.46Q 0.49 0.09 0.06 0.10 0.42

Jun-12 0.09 0.10| 0.12 0.12  0.03 00p 005 010 oO0f6 203 .58Q 0.38 0.06 0.04 0.09 0.31

Jul-12 0.04 0.03| 0.07 0.1}  0.0§ 00p 003 023 045 196 .32Q 0.20 0.05 0.03 0.05 0.21

Aug-12 0.03 0.03| 0.09 0.12  0.04 004 002 018 0413 092 .28Q 0.18 0.04 0.04 0.04 0.11

Sep-12 0.03 0.04| 0.08 0.10 0.04 004 002 026 04 1.00.28Q 0.26 0.07 0.05 0.05 0.10

Minimum 0.02 0.03| 0.07 0.10f 0.03 0.03 00p 004 3.1 0.89 0.15 0.09 0.03 0.03 0.04 0.10

Maximum 0.09 0.24| 0.31 0.31] 0.1Q 0.10 0.08 0.31 Q0. 297 0.58 0.49 0.09 0.08 0.15 0.42

Average 0.05 0.14f 0.21 0.21 0.0y 0.06 0.5 043 60j1 1.71 0.30 0.24 0.06 0.05 0.09 0.4

=
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'\//'82'/1: Manganese (Mn) Niclel (Ni) Aluminium (Al) Lead (Pb)
S1 S2 S3 S4 S1 S2 S3 S¢ S1 S2 53 S4 51 S2 S3 S4
Oct-11 0.19 1.08| 0.65 113 03 071 0.62 0p1 2{31 123801 | 1.96| 0.137] 0.593 0.953 0.82
Nov-11 0.60 097| 099 102 049 086 071 oO0Jf2 2|87 1545898 | 2.41| 0.119 0.514 0.61p 0.62
Dec-11 0.90 096| 1.01 099 049 068 061 0p1 3|19 14.3241 | 2.36| 0.126] 0.684 0.689 0.79
Jan-12 1.00 126 | 1.04 112 039 085 053 0p3 2[81 2153831 | 253| 0.152] 0.614 0.810 091
Feb-12 1.16 284 135 124 048 076 062 0.p3 3|17 385817 | 2.81| 0.185 0.98( 1.028 0.89
Mar-12 1.99 219 1220 099 05y 089 0.76 0.81 4|16 31.4¥83| 3.82| 0.213 1.203 1240 1.01
Apr-12 1.08 196 | 0.97/ 128 046 086 098 0Pp5 3]92 33.2018| 4.06| 0.230 1.157 1398 112
May-12 0.96 217 090 102 049 093 081 0.84 3|65 29.1F84 | 3.91| 0.173 1.123 1.281 1.09
Jun-12 0.98 195| 0.91f 102 040 082 080 080 3]01 218892 | 3.68| 0.159 1.09§ 1.00f 0.99
Jul-12 0.85 099| 057, 101 028 075 0.68 049 2/18 18.a816| 2.89| 0.161 0.987 0.813 0.81
Aug-12 0.80 096| 050, 098 022 051 039 049 197 216186 | 2.05| 0.098 0.893 0.768 0.71
Sep-12 1.00 1.05| 0.94 102 026 060 050 0p3 2[83 23.227| 2.13| 0.129 0.68( 0.789 0.89
Minimum 0.19 096 | 050 098 022 051 039 049 791239| 186/ 19 0.098 0519 0.619 062
Ma;(rimu 1.99 284 135 128 057y 093 098 0.5 4|16 38.5818 | 4.06| 0.230, 1.203 1.398 112
Average 0.96 153 097 1.0 041 0.T7 0.7 0|66 13.023.64| 2.83] 2.8 0.157 0.878 0.950 0,89

WWW.oiirj.org

ISSN 2249-9598

Page 212




Online International Interdisciplinary Researchrdal, {Bi-Monthly}, ISSN 2249-9598, Vol-1V, Jan 2@1Special Issue

Table 2: CHART SHOWING HEAVY METAL CONTENT AT EACH
SAMPLING POINT

MONTH/ YR Iron (Fe) Zinc(Zn)
S1 S2 S3 S4 S1 S2 S3 S4
Oct-11 4.98 12.90 2.86 1.40 0.20 0.19 0.22 0.26
Nov-11 3.82 12.82 2.91 1.48 0.21 0.18 0.19 0.20
Dec-11 421 13.48 211 1.32 0.18 0.19 0.17 0.10
Jan-12 6.38 13.92 2.39 1.12 0.18 0.21 0.18 0.11
Feb-12 10.67 14.72 3.16 1.41 0.19 0.22 0.20 0.2(
Mar-12 9.60 12.83 3.99 1.67 0.30 0.21 0.27 0.29
Apr-12 9.89 13.21 4.10 1.98 0.35 0.33 0.30 0.21
May-12 11.43 12.86 3.13 1.99 0.43 0.40 0.31] 0.42
Jun-12 8.98 10.01 2.92 1.84 0.38 0.31 0.30 0.31
Jul-12 9.9 6.21 2.10 1.78 0.31 0.29 0.16 0.21
Aug-12 7.81 6.51 1.98 151 0.22 0.20 0.19 0.11
Sep-12 452 7.98 1.72 1.61 0.21 0.20 0.23 0.10
Minimum 3.82 6.21 1.72 1.12 0.18 0.18 0.17 0.10
Maximum 11.43 14.72 4.10 1.99 0.43 0.40 0.31] 0.42
Average 7.68 11.45 2.77 1.59 0.27 0.24 0.23 0.21

REFERENCES:

1. Alkarkhi A.F., Norli M. Ahmed | & Easa A.M. 2009, alysis of heavy metals in
selected estuaries of Malayasia, - a stasticakassnt. Envioronmental Monitoring
153, 179-185.

2. APHA 1998. American Public Health 1998, standardhoés for examination of
water and water wastage- 20th Edition, New YorkAUS

3. Ashraf N.(2005), Accumulation of heavy metalkidneys and heart tissues of EPI
nephules microdon fish from Arabian Gulf, Envioreemt monitoring & assessment
101 ( 1-3), 311-316.

4. Banat | M.E.S., Hassan M., M.S. El-Shahawi and AAHu Hilal 1998, Post Gulf
War assessment of nutrients, , heavy metal iordrolegrbons and bacterial pollution
levels in the United Arab Emirates Coastal Wat&rsvioronment Inter. 24(2) 109-
116.

5. Brix K.V., Keithly J., Deforest D.K. , Laughlin 2004, Acute toxicity of nickel to
rainbow trout (oncaihynchus mykiss) Envioronmentalxilogical Chemistry 23
pages 2221-2228.

6. Dickman M.D., C.K.N. Leuge and M.K.H. Leong 199&rtgkong- male sub fertility
linked to mercury in humans and fish. Science dalTBnvioronment, 214, 165-174.

7. Favretto L., Campisi B., Reisenhofer. E , and Ad&nil1997, Sewage Pollution,
Anal. Chim. Acta 344(3), 251- 259

8. Gosh D, Datta S, Bhattacharya S, & Muzumdar S 2@Q@atic Toxical Journal
81(1), 79-89.

WWW.oiirj.org ISSN 2249-9598 Page 213




Online International Interdisciplinary Researchrdal, {Bi-Monthly}, ISSN 2249-9598, Vol-1V, Jan 2@1Special Issue

9. Griffin A.E. 1960, Significance and removal of mangse in water supplies. J. M.
Water Works association 52(10) 1326-1334.

10. Leonard L.C. 1971, Water and Water Pollution Valiarcel Dekkar Inc., New York.

11.Klassen C.D., J. Liu, & Choudhari 1999, Metallotiéin- An intracellular protein to
protect against cadmium toxicity, Annual review pharmacology and Toxilogy 39,
267-294..

12.Mc Cohan. C.P., and Pascoe D. 1989, Short termriexgetal acidification of a
Welsh stream: to toxicity of different forms of alinum at low pH to fish and
invertebrates, Arch. Environ. Contam. Toxicol. 22(1 P 233-242.

13.Martin R.J.E., Pardoh R., and Boaventura R.A. A0®O Cadmium (II) and Zinc(ll)
absorption by aquatic mass Fontanalis antipyredftexct of temperature and Water
Hardness Water Research 38, 693-699.

14.Meitei N.S., P.M. Patil 2004, Water Quality of ParfRiver in Puma town in
Maharashtra Journal of Aqua Biology 19, 77-78, @400

15.Mangi J., Schmidt K, Pankow J, Gaines L. & Turne @78, Effect of Chromium on
some aquatic plants. Envioronment Pollution, 16&-289.

16.Nriagu J.O., Pacyna J.M, Quantitative assessmewbdtiwide contamination of air,
water & soil by trace metals. Nature 333(6169),-139.

17.Panda R.B., Sahu B.K., Sinha B.K., and Nayak A.ofnparative study and diurnal
variation of Physiochemical Characterics of Riw¥ell and Pond Water at Rourkela
Industrial Complex of Orissa J. Ecotoxical Envioment monitoring (3) 206-217
(1991).

18.Ramesh, R Shiv Kumar, K Eswaramoorthi S., and Rar@R. 1995. Migration &
Contamination of major trace elements in groundewadf Madras City, India.
Envioronment Geology 25(2), 126-136

19.Rom W.N. | 2007, Environmental & Occupational méutic 4" edition 2007 by
Lippincott Williams & Wilkins.

20.Sahu B.K. A study of aquatic pollution load in tR&ver Brahmani PhD thesis,
Sambalpur University (1991).

21.Singh A.K., Mondal G, Kumar S, Singh T.B., TewarkKB & Sinha A. (2008), Major
ion chemistry weathering process and water quaigessment in upper catchment of
Damodar river basin, Indian Envioronment geo. pZ@#b6-758.

22.Shreedevi P., Sivaramakrishnan B. Suresh A. Radisiiiah K. 1992, Effect of
nickel on some aspect of protein metabolism in @iltl kidneys of fresh water fish
Cypirus, Carpio Envioronmental Pollution 70 pag8s3

23.Tuzen M., Salyak M. 2007, Determination of traceatfsein canned fish marketed in
Turkey. Food Chemistry, 80(1), 119-123

24.Venugopal T., Girdharan & Jayprakash M ( 2009) -ai@bterics and bed sediment
studies of river Adyar- An application of specificam study- International Journal of
Environmental resources 3(4) 581-598

25.Verbost , P.M , Lefeber , F.P, Panings F.A., Araeeil., & Wendalar Bonga S.E.
1992, Inhibition of C& uptake in fresh water carp, Cyprinus Caprio, dyrshort
term exposure to aluminum. Journal Exp. Zool 26228y -254.

26. Wong C.K., Chu K.H., Tang KW. , Tam T.W. & WangJA.1993, Effect of Chromium,
Copper, Nickel on survival and feeding behaviorMdtapenaeus enosis larvae, and post
larvae (Decapoda penacidac ) Marine Envioronméteakarch 36(2), 63-78.

WWW.oiirj.org ISSN 2249-9598 Page 214




Online International Interdisciplinary Researchrdal {Bi-Monthly}, ISSN 2249-9598, VollV, Jan 2014 Special Issue

Fig.2: SEASONAL VARIATIONS IN HEAVY METAL CONCENTRATIONS

IN MITHI RIVER WATER
NOTE - Sampling Statiors: S1=Airport, S2=Safed Pool, S3=CST Bridge
S4=Kalanagar
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Fig.2: SEASONAL VARIATIONS IN HEAVY METAL CONCENTRATIONS
IN MITHI RIVER WATER
NOTE - Sampling Statiors: S1=Airport, S2=Safed Pool, S3=CST Bridge
S4=Kalanagar
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