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Abstract: Along with the trace elements, arsenic appears to have an exceptional place in the environment. In
recent times there has been rising anxieties regarding arsenic associated troubles. Incidence of arsenic pollution
has been reported worldwide. In Pakistan, the major natural arsenic sources are weathering and attrition of
arsenic-containing rocks and soil. Arsenic concentrations in natural uncontaminated soil and sediments range
from 4 to 150 mg/kg. Inside study area at few places eminent levels of dissolved As are found in sediments
collected from the effluent discharge point at industrial zones, low lying delta and flood plain areas. The present
study has not acknowledged a precise source of As in the study area, although several possible sources are
proposed for elevated concentration. The most important sources of arsenic in the study area have been
ascribed to the release from human actions such as industrial waste matter discharging from industrial activities
and power generation form Port Bin Qasim. The quantity of arsenic present are of poisonous inorganic forms,
it may cause severe unfavorable effects on the environment and public health.
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INTRODUCTION momentous hydro geochemical studies for Arsenic on

Arsenic (As) is known as a toxic element and has other than this study. This study could put in to meager
been classified as a human carcinogen affecting skin and literature particularly associated to the incidence, source,
lungs [1]. Inorganic As contact at persistent levels discharge mechanism and mobility. 
harmfully impacts on human health, causing skin People in the study area are facing brackish to
disorders [2], neurological complications, reproductive salinity troubles. The salinization is extensive form of
disorders, respiratory effects [3 and 4], diabetes mellitus groundwater contamination, particularly in coastal
[5] as well as various types of cancers including skin, aquifers and is represented by the increases of total
lung, bladder and kidney [6; 7; 8; 9]. In current past, the dissolved solids (TDS) and a number of specific chemical
incidence of high concentrations of As has been detected constituents such as Cl , Na , Mg  and SO [12; 13; 14].
in groundwater from a number of regions across the In sort to evaluate the manipulate of seawater on a coastal
world. The problem has amplified seriously in recent years aquifer, it is essential to explain the source(s) of salinity
in a number of regions of Southeast Asia. In this region, and to understand the hydraulic and hydrogeochemical
countries affected with As in groundwater include conditions.
Bangladesh, several states of India (West Bengal, Bihar, Arsenic contamination in the study area is not
Uttar Pradesh, Jharkhand, Assam, Chattisgarh and uniform in all over the province. Data reveals that
Manipur), Nepal, Myanmar, Pakistan, Vietnam, Lao industrial actions have a good connection with the
People’s Democratic Republic, Cambodia and China, etc. allocation. This element occurs as a major ingredient in
[10] and more recently in the lowlands of Sumatra in more than 300 minerals. Long-term exposure to As in
Indonesia [11]. water has the clinical effects of chronic poisoning and

Among the trace elements, arsenic appears to have thus poses a noteworthy hazard to human health and
an exclusive place in the environment. Until now no ecosystems [15]. The prominent concentrations of As in

coastal aquifers have been performed yet on a local scale
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natural waters are known to have resulted from Coastal regions of the world, coastal belt of Sindh,
weathering and escape of As-rich geological formations, especially Karachi coast is heavily polluted due to
drainage from mine tailings and wastes, thermal springs untreated industrial wastewater and metropolitan
and geysers in several parts of the world [16]. municipal sewage which are indiscriminately discharged

Inside the study area at a small number of places into coastal waters through Lyari and Malir rivers. The
eminent levels of dissolved As are found in sediments objective of the present study is to conclude incidence
collected from the effluent discharge point at industrial and distribution of arsenic contamination in the coastal
zones, small mendacious delta and flood plain areas. The belt of Sindh.
present study has not acknowledged a correct source of
As in the study area, though several potential sources are MATERIAL AND METHODS
proposed for elevated concentration. 

From 2007, only a inadequate number of groundwater Sampling: Sampling of the study area was conceded out
samples have been tested for As particularly in an area of in 2011-2012 during the pre-monsoon (February-May),
Jhelum, Chakwal, Sargodha, Gujarat and Muzaffargarh monsoon (June-September) and post-monsoon (October-
district of Pakistan [17]. Up to 2007, no definite cases of January) periods (Fig.1). The sampling bottles were
arsenicosis had been found in Pakistan. cleaned   by    distilled    water.   Duplicate   samples  were

Fig. 1: Location map of Pakistan and the study area.
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collected from each sampling site. Arsenic conservation
was done with EDTA [18] and HNO (up to pH 2.0). The3

aim of using two preservatives was to further determine
the effectiveness of preservation. Water samples were
chilled at 4°C instantly following collection and reserved
at this temperature until analysis.

Investigative Procedure: Digestion was by a standard
procedure [19]. In short, the tertiary acid mixes HNO -3

HClO -HF and HNO -H2SO -HClO were used for the4 3 4 4

digestion of soil. Standard analytical methods were used
for all sample analysis by an atomic absorption
spectrophotometer. Arsenic was most normally analyzed
by an atomic absorption spectrophotometer with hydride
generation and a background correction facility and
sporadically by the SDDC method [19]. The samples
generally did not require any pre concentration due to
presence of a measurable concentration of arsenic.

RESULT AND DISCUSSION

The idea of the current study is to present an
inclusive investigation of the circumstances of arsenic
contamination in the study area. The incidence, allocation,
source and mobility of arsenic have established
noteworthy consideration in current days. Information of
natural geochemical and biological processes that rule
arsenic carrying and alteration in the environment is
essential for gaining a improved understanding. Fig. 2
shows the incidence and run paths of arsenic in the
environment. The predictable fluxes of arsenic transfer
among dissimilar reservoirs are  summarized  in  Table  1.

Table 1: Estimated fluxes of arsenic transfer in the Environment

From: To: Estimated fluxes (10 g/yr)8

Land Oceans 3000

Atmosphere 1000

Biota 300

Atmosphere Oceans 2000

Land 1000

Oceans Sediments 2500

Biota 1300

Dissolved 1000

Sediments Land 2400

Mining, smelting 500

Terrestrial biota Land 300

Volcanoes Land 24

Sediments 40

Atmosphere 3

(Mackenzie et al., 1979)

In view of above aspect, there is an imperative need to
synchronize these various studies to make sure improved
release of investigate outcomes.

Sources of Arsenic 
Natural Sources: Arsenic in the surroundings originates
from natural enrichments and is intensified by
anthropogenic behavior. The general sources of this
element in the natural environment are volcanic rocks;
particularly it’s weathering products and ash, marine
sedimentary rocks, hydrothermal ore deposits and
associated geothermal waters and fossil fuels, including
coals  and   petroleum   [20,   21].  The  incidence of
arsenic  in  natural  water  is  reliant  on  the local geology,

Fig. 2: A simplified diagram of Arsenic cycle
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hydrogeology and geochemical distinctiveness of the associated problems. Particularly, in sequence on the
aquifer, beside with factors associated to climate changes
as well as human activities. 

Anthropogenic Sources: Anthropogenic actions that
could discharge arsenic into the environment comprise
nonferrous metal mining and smelting, fossil fuel
processing and combustion, pesticide production and
function and discarding and ignition of public and
industrial wastes [22, 23]. Most anthropogenic releases of
arsenic are to land or soil, mostly in the form of pesticides
or solid wastes.

This study examined the present obtainable
information on the incidence and allocation of arsenic
contamination on coastal aquifers in the study area. It has
also been correlated to the providence and carries cycle
of arsenic in the environment and their implications. The
existing circumstances of arsenic contamination in the
study area appear to be frightening in future and need
appropriate concentration. As a greeting change from
much of the gloomy literature on the coastal aquifers of
Sindh province particularly with arsenic crisis, this study
concludes that the health hazard posed by arsenic is not
as great as had feared. There is no proof of sensitive
arsenicosis taking place inside the study area. 

The main sources of arsenic in the study area have
been ascribed to the discharge from human behavior such
as manufacturing waste matter discharging from industrial
actions and power production form Port Bin Qasim.
Eminent concentrations have been reported mainly in
these areas. The quantity of arsenic present are of
noxious inorganic forms, it may origin harsh unfavorable
property on the environment and public health,
particularly for those livelihood in the surrounding area of
point sources. Research paying attention only on impure
sites next to coastal belt of the province. Reservations still
stay and much is unidentified further than these areas. A
national-scale examination is necessary to increase a
complete picture and to recognize areas of
groundwater/coastal aquifers with little concentrations of
arsenic for future use. It is dangerous to charge arsenic
disclosure in people, particularly in populations living
near point sources and in bucolic areas. It may be
cooperative to augment the public attentiveness of the
toxicity and the environmental shock of arsenic
contamination. The completion of WHO guiding principle
and policy should be considered in order to defend public
health.

Information of the incidence, source and allocation of
arsenic  is   essential  for  tumbling  and  avoiding  arsenic

speciation of arsenic is growing significance as the
bioavailability and the physiological and toxicological
belongings of arsenic are linked to its chemical form. The
quantitative fortitude of entity genus somewhat than the
total arsenic fortitude is therefore compulsory to attain a
suitable extent for precise assessments of environmental
impact and health risks.

Additional research studies are desirable to explicate
the mechanisms scheming the velocity of microbial
mediated As(V)/As(III) cycling in soils and natural waters.
Further research is desirable to inspect their roles in the
corrective strategies for arsenic contaminated sites.

Arsenic in Soil and Sediments: Across the study area,
arsenic is found in soil at concentrations ranging from
0.001 to 6.100 mg l  and average urban and agricultural1

soil concentrations are typically between 4 and 6 mg/kg
[24]. While in this study the ranging is between 0.001 to
6.100 mg l . This demonstrates that our study area is safe1

as for as arsenic contamination is concerned.

Arsenic in Water
Coastal Water: The ambient concentration of arsenic in
sea, surface and groundwaters in the study area ranges
from 0.30 to 312, 0.90 to 81.3, 0.30 to 232 and 0.90 to 331
µg  during the pre and post monsoon period of 2011-l

2012. The levels of arsenic in drinking water are normally
less than 0.005 mg  (WHO, 2012). Several creeks that arel

invigorated by groundwater showing moderately high
levels of arsenic. 

Groundwater: Arsenic concentrations in groundwater are
frequently superior to those calculated in surface waters
[24]. White et al., (1963)[25] reported a dissolved arsenic
concentration of 0.23 mg  in a NaHCO  groundwater froml

3

the study area.

Surface Water: High concentrations of arsenic have been
established in the surface water extracted from industrial
effluents discharging into river and eventually into sea.

The arsenic content in surface water is frequently
higher than the groundwater. Contaminated from
industrial operations, high concentrations of arsenic (>0.3
mg/L), mainly present as As(III), were detected in surface
water are up to 0.331 microgram. 90% of them were present
as As(V) [26]. This may be the result of the reducing
circumstances underneath the sediment-water boundary,
which promotes the decrease of As (V) to As(III) and the
reductive termination of sorbed arsenic from Fe and Mn
oxides.
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Table 2: seasonal variation of arsenic in the study area (mg l )1

2011 2012

------------------------------------------------------------- ------------------------------------------------------

Pre monsoon Post monsoon Pre monsoon Post monsoon

Min 0.001 0.001 0.001 0.001

Ground Max 0.080 0.072 0.084 0.081

Mean 0.016 0.015 0.017 0.018

Min 0.001 0.000 0.000 0.001

Sea Max 0.311 0.320 0.331 0.121

Mean 0.069 0.055 0.068 0.035

Min 0.001 0.001 0.001 0.007

Surface Max 0.087 0.071 0.085 0.065

Mean 0.035 0.027 0.036 0.033

Seasonal Variations: Important seasonal variations in those not exaggerated by industrial operations/effluent.
speciation and absolute concentration of arsenic in sea, The maximum amount of arsenic in the sediment is
surface and groundwater have been also reported in the connected with iron oxides and sulfides. The propensity
study area. for iron solid surfaces to adsorb arsenic has developed

It has been establish that recurrent differences, with into the basis for removing arsenic from contaminated
a standard concentration are revealed in Table 2 which waters.
obviously elaborates that during the monitoring period The adsorption of arsenic against minerals in coastal
the concentration of this element is lessening after aquifers, nevertheless, is pH-dependent and is
monsoon in 2011, whilst the concentration of this element exaggerated by the surface individuality of the minerals
is rising after monsoon in 2012. McLaren and Kim (1995) [29-32]. The modify of pH in the study area can influence
[27] ascribed the seasonal difference to the seasonal the aqueous arsenic speciation and the composition of
changes is due to the microbial movement of As(V) surface functional groups through protonation and
dropping bacteria such as Anabena oscillaroides, which deprotonation reactions. Pierce and Moore (1980, 1982)
increases in high water temperature throughout summer reported that the preferential pH for As(V) absorption on
months therefore leading to the configuration and hydroxides was from 4 to 7 whereas that for As(III) was
discharge of the more soluble As(III) sort. An additional from 7 to 10. Bowell (1994) found that amorphous iron
possible motivation is the inferior dissolved oxygen levels oxyhydroxides might absorb much more arsenic than
in water in summer due to the elevated temperature. This crystalline iron oxyhydroxides and oxide minerals. Anawar
condition favors the presence of As (III) and may et al., (2003) [33] reported that the bicarbonate ion is
persuade the reductive dissolution of iron hydroxides to efficient in arsenic leaching from water and sediment
discharge adsorbed arsenic. samples. The augment of arsenic concentrations extracted

Arsenic Adsorption Behavior in Water: Adsorption of NaHCO .
arsenic against mineral surfaces is normally the major run
on the dissolved arsenic concentrations in waters. It has CONCLUSION
been establish that arsenic adsorption against Fe oxides
underneath neutral or mildly acidic conditions may This study examined the present accessible
successfully reduce arsenic concentrations in the water information on the incidence and allocation of arsenic
getting from industrial effluent discharging from factories contamination on coastal aquifers in the study area. It has
in the study area. In Jack of Clubs Lake, British Columbia, also been linked to the fate and conveys cycle of arsenic
Azcue et al., (1994) [28] establish arsenic concentrations in the environment and their implications. The present
exaggerated by removal effluent were alike to those not circumstances of arsenic contamination in the study area
exaggerated by mining effluent, at approximately 0.0003 emerge to be shocking in future and need proportionate
mg/L in every case. The author of this study has also consideration. Because a greeting revolutionize from
established alike results, of which arsenic concentrations greatly of the ominous literature on the coastal aquifers of
exaggerated by industrial operations/effluent were alike to Sindh  province  mainly  with  arsenic disaster, this study

by NaHCO  is linearly correlated with the concentration of3

3
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concludes that the health warning posed by arsenic is not 10. Mukherjee, A., M.K. Sengupta, M.A. Hossain, et al.,
as immense as had feared. There is no confirmation of
sensitive arsenicosis occurring within the study area. 
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