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can adversely affect the health, survival, activities of species  over  a  broad  geographical  area.  Water
humans or other living organisms. There is a wide range pollution occurs due to introducing inorganic chemicals
of pollutants including chemical contaminants, nutrients such as heavy metals and organic pollutants such as
and bio pollutants. polycyclic aromatic hydrocarbons and Polychlorinated

The effects of chemical contaminants are often Biphenyl.
insidious,  occurring  at  low  concentrations,  which  may
be  difficult  to  observe directly in the environment, [3]. MATERIALS AND METHODS
All chemicals can be toxic to an organism depending on
the dose of chemical to which the organism is exposed. Description  of  Study  Area:  The  study  area  lies within
Contaminants can cause a range of biological effects the western flank of Jordan along Wadi Kafrain according
including cellular abnormalities (dysplasia and lesions), to international system at 31°53´11.3" north and
reduced growth, declining fertility and reproductive rates, 35°44´38.98". Figure 1 represents the location of the study
behavioral abnormalities, shortened life spans and death. area in Jordan. Wadi Kafrain drains an area west of
Some consequences may be as mild as having vegetation Amman with an extent of 243 km² lying at elevations
die over a limited geographical area or as severe as a ranging from 1200 m above the mean sea level (a.m.s.l)
population  decline  of  one  or  more  important  estuarine down to areas lying below sea level in the Jordan Valley.

Fig. 1: Represents the location of the study area in Jordan
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Fig. 2: Isohyethal Map of Wadi Kafrain Catchment Area Normal Condition 

The main wadis drains  in   the  investigation  site  are: A  Dam  was  built  at  the  lower  part  of  Wadi
Wadi-Essir   and  Al-Bahhath. All of those wadis drain Kafrain catchment area on an area of 800 ha with a
from north to south; that is from highlands to lowlands capacity of 4.8 MCM. At present, the dam receives in
and  flushing  floods  in the winter season into Kafrain addition to flood and base flows, irrigation return flows,
dam which was constructed at the entrance of Wadi treated and untreated wastewaters and groundwater
Kafrain into the Jordan Valley. A Dam was built at the discharged from artesian wells drilled into the lower
lower  part  of  Wadi  Kafrain  catchment  area  on  an  area pressurized aquifer, [1]. This dam now serves as a storage
of  800  ha with a capacity of 4.8 MCM. At present, the facility for irrigating downstream lands and for recharging
dam receives in addition to flood and base flows, the underlying aquifer.
irrigation return flows, treated and untreated wastewaters
and groundwater discharged from artesian wells drilled Climate   of    the    Study    Area:    The    climate    of
into the lower pressurized aquifer. This dam now serves Wadi Kafrain  catchment area is predominantly of
as a storage facility for irrigating downstream lands and Mediterranean  type,  characterized  by  hot  dry  summer
for recharging the underlying aquifer. The main wadis and  cool  wet  winter  with  two  short transitional periods
drain in the investigated site are: Wadi-Essir and Al- in between. The first starts around mid October and the
Bahhath. All of those wadis drain from north to south; second starts around the mid of May. As in most semi-
that is from highlands to lowlands and flushing floods in arid areas, temperatures exhibit large seasonal and diurnal
the winter season into Kafrain dam which was variations, with absolute daily temperatures ranging from
constructed at the entrance of Wadi Kafrain into the a maximum of around 39 °C in August to –7 °C in January.
Jordan Valley. Rainfall  generally  begins in October  and  lasts  in  May,


















