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ARTICLE DETAILS

ABSTRACT

Article History:

Industrial activity is one of the major reason of groundwater contamination. Arsenic is one, which is responsible
for the contamination of the groundwater. Its testing in groundwater is considered as an important activity due
to its serious effects on human health. Arsenic problem in Pakistan has been identified recently as a result of field
testing. In Faisalabad, arsenic has been found in groundwater within permissible limit. But due to increasing
industrial activities the concentration of arsenic is increasing day by day. Drain passing through the city is one of
the sources of arsenic in groundwater. The research work was conducted at Syedabbad, Faisalabad. Samples were
taken from the selected drain portion and from the groundwater by the help of water pumps. The sampling points
were drawn on GIS map by the help of GPS receiver to study the spatial variability of arsenic contamination The
results shows that there 10109.9 mg per second intake of arsenic due to drain. Results show that there is no
temporal variability of arsenic within the research period but they have spatial variability.
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1. INTRODUCTION
Groundwater is an important source of drinking water and its quality is
subjected to threat due to manmade activities like industrial development
as mandatory to cop the demands of growing population which is one of
the major the focal reason for groundwater contamination especially in
industrial cities like Faisalabad.

having some portion of drain covered for safety reason as some cases were
reported where children fall in the drain [2,15-17]. It was also observed
that wastewater in that selected area, wastewater added in the drain was
domestic though it carried industrial waste previously.

Pahatang and Madhhuana are the two main drains passing through the
center of the Faisalabad city having most of its portion unlined and utilized
for the disposal of industrial wastewater [1-12]. These industrial effluents
mostly consist of untreated wastewater carrying hazardous substances
which were continuously leaching down to groundwater and causing its
contamination [13,14]. Arsenic is one of them which when soluble in water
became odourless, colourless and tasteless and it can cause many health
disorders like skin diseases to the human being.
GIS is one of the most powerful tools to visualize groundwater
contamination as it consists of different geo statistics tools combined with
advanced overlapping technologies and map development options which
helps to study the spatial variability of groundwater contaminants.
2. MATERIALS AND METHODS
2.1

Description of Study Area

For this study, some area of Syedabbad located near the University of
Agriculture Faisalabad was selected where many cases of skin diseases
were observed in pre-research survey representing the possible arsenic
contamination and unlined portion of drain was passing through the area

Figure 1: Arial photograph of the area with sampling points
2.2

Wastewater and Groundwater Sampling

Samples were taken at the start (inlet) and end (outlet) of selected portion
to evaluate the amount of arsenic leached through that portion. At inlet
portion, nine samples were taken from corners and center at three
different depths and mix together to get one representing sample of 500
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mL PVC bottle which was sealed properly. Same practice was repeated to
get the sample at the end of selected drain portion.
For groundwater sampling, ten houses were randomly selected having
newly installed water pumps to maintain same groundwater sampling
depth in which five were on left and five were on right side of selected
portion of drain [18-20]. Five repetitions were made each after fifteen
days to evaluate temporal variability of arsenic. In order to take sample
from the groundwater, pump was run for almost ten minutes to get
freshwater supply from its direct connection then 500 mL sample was
collected in PVC bottle and sealed it after proper sample labeling.
2.3

Wastewater Flow Measurement

Flow of drain depends upon two parameters; velocity of waste water and
cross sectional area of the channel [21]. Velocity of the drain was
measured by the help of the float method and the cross section of the drain
was calculated by mid ordinate rule at five different points [3].
2.4

during the study period. Spatial variation of the arsenic was represented
by the help of GIS map in figure 4. Concentrations were represented by the
diameter of the circle and points were located by the help of their
coordinates taken by Explorsist 210GPS receiver.
It was observed that points SL1 and SR1 were equidistance from the drain
and have similar population density and have same arsenic concentration
of 0.001 mg/L whereas points SL2, SL3, SL5 and SR3 have same arsenic
level of 0.002 although they are little far from drain as compare to SL1 and
SR1 but at these points the population density is more which cause more
pumping which affect the arsenic concentration [4]. SL4, SR2 and SR4 have
same arsenic concentration of 0.003 mg/L but points SR2 and SR4 were
more populated as compare to SL4 still they all have the same
concentration. SL4 was located at turning of drain due to which it has
higher level as compare to its population. SR5 have the maximum
concentration due to high population density and it was near to the drain
as compare to SL4, SR2 and SR4.

Data Analysis

Position data was collected through Explorsist 210 GPS. This data was
imported into geographic information system (GIS) software, allowing
spatial aspects to be analyzed with other information to create a map far
more complete understanding of a particular situation than might be
possible through conventional means [22-27]. For this purpose ArcGIS
v9.0 version was used. For arsenic determination Mercury/Hydride
System HS55 atomic adsorption spectrometer was used and standard
procedure was adopted for testing.
3. RESULTS AND DISCUSSION
3.1

Temporal variation in Arsenic intake from the drain

The research was started on April 2007 and ended in June 2007. The
average cross section of the drain was found to be 8.95 m2. The average
wastewater flow varied from 2.670 m3/s to 2.854 m3/s as shown in Figure
2. The average arsenic intake in the selected area was from 0.426 mg/s to
0.714 mg/s as shown in figure 3. It was observed that peak values of
arsenic intake correspond to the peak value of flow during the research
period. On the other end, the variation trend in both was also similar.
Figure 3: Spatial variation of Arsenic; Point influence (left), group
influence (right)
4. CONCLUSION
The study was conducted on spatial and temporal variation of arsenic due
to drain and it was observed that there was no temporal variability of
arsenic concentration in groundwater but there was temporal variability
of arsenic in the drain. There was spatial variability in arsenic on both
sides of drain indicating the effect of drain. In the study area arsenic
concentration lied in permissible region e.g. less than 0.01 mg/l, which
indicates that the skin diseases were due to unhygienic life style.
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