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 This study was designed to figure out the efficiency of Alkefl water treatment station in 
Babylon Governorate, three sites were chosen to evaluate the monthly variations of 
water quality parameters, dissolved and particulate lead,Copper and Manganese. The 
results showed according to the statistical analysis that a third site which represents the 
potable water is a good water quality than a first site (river water) and Second site 
(Sedimentation tank) for water treatment station, most of water quality parameters like 
total hardness, Total dissolved solids, Total suspended solids, Alkalinity and Electrical 
conductivity are low in site 3 than other sites which means that water treatment 
efficient. While heavy metals showed fluctuation between sites and through months 
with increasing of dissolved lead, dissolved copper, and particulate Copper especially 
in December, January, February, March, September respectively and that's reflect that 
water treatment station is inefficient in some months regarding dissolved and 
particulate heavy metals.     
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INTRODUCTION 

 
 The water quality is a term used to express the 
suitability of water to sustain various or processes 
(Chapman, D., 1996). The water quality may be 
described in terms of the concentration and state the 
organic and inorganic materials present in the water 
together with the certain physical characteristics of 
the water (Mapfumo, E., 2002). Safe drinking water 
is a basic need for good health and it is also basic 
right of humans. Fresh water is already a limiting 
resource in many parts of the world, in the next 
century it will become more limiting due to increased 
population, urbanization and climate change 
(Jackson, R.B., 2001).  
 The aquatic ecosystem receive different types of 
the contaminants, due to the anthropogenic 
influences from both point and non point sources 
(Loska, K., D. Wiechuła, 2003). Among them , the 
heavy metals contamination in aquatic ecosystem has 
received considerable attention due to their toxicity , 
durability and their special depositional properties 
(Liang, L.N., 2004). Heavy metals are inorganic 
elements essential for plant growth in trace quantities 
.They are toxic and poisonous in relatively higher 
concentrations (Kar, D., 2008). There are two factors 
contribute to the harmful effects of heavy metals as 
environmental pollutants, they are cannot be 
destroyed by biological degradation and they are 
easily assimilation and can be bio-accumulated in the 

aquatic organisms (Egborge, A.B.M., 1994). Human 
beings can be exposed to heavy metals through direct 
and indirect sources like food , drinking water , 
exposure to industrial activities and traffic (Ghaedi, 
M., 2005).         
 

MATERIAL AND METHODS 
  
 The study was included three sites on Alkefl 
water treatment station ,the first site is located in 
Alhilla river before treatment station , second sites  is 
from Sedimentation tank inside water treatment 
station, and  third site from potable water after 
treatment station. 
 Water samples water collected over 12 months 
from September 2012 till August 2013 with 
measured some of the water quality parametes such 
as (pH, Temperature,E.C., Salinity, ,T.D.S. ) by multi 
350i Germany, and (T.S.S.Alkalinity, total hardness, 
Calcium, Magnesium) according to methods 
described by (APHA, 2005), Triplicate samples were 
collected monthly from each site and transported on 
ice to the laboratory for analysis. Samples were 
filtered immediately upon arrival to the laboratory 
(~1 hr). One litre of each sample was filtrated 
through 0.45 µm polycarbonate filter. The filtrate 
was used to determine dissolved heavy metals 
concentration, whereas the filters were used to 
determine the concentration of particulate heavy 
metals by Flame Atomic absorption 
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spectrophotometer Shimadzu 7000A (Japan), 
Dissolved heavy metal concentration was calculated 
according to the equation (UNESCO, 1992) which 
was clarified by (Al-taei, M.M.S., 1999) while 
particulate heavy metals according to (Sturgeon, 
R.E., 1982). 
 
Statistical Analysis:  
 SPSS 17.0 programs used for least significance 
differences (LSD ≤ 0.05), Analysis of variance test 
(ANOVA) between sites and different Studies 
parameters. 
 

Results:  
 Monthly variation in water quality parameters 
has been recorded during this study for site 1 , site 2 
and Site 3, air temperature have values ranged 
between (12.33-39 C˚) while Values between (11.33 
- 29.1C˚) for Water temperature as showed in table 
(1,2,3). pH has stable values along study period and 
ranged between (7.3-8.3). Electrical conductivity 
Values ranged between highest value (1388 μs/cm) 
in site 1during autumn 2012 and with lowest value 
(703 μs/cm) in site 3 during Winter 2013, Alkalinity 
have limited range (71.6-122 mg/l) in site 3&site 1 
exclusively during winter and summer respectively. 

 

 
 

  
 
 Total dissolved solids tend to be highest (898 
mg/l) in winter2013 and lowest in Summer 2013 
especially in site 3 while total suspended solids have  

 
highest value(0.2 mg/l ) in Site 1 during summer 
2012 and lowest value (0.04 mg/l) in site 3 during 
winter 2013.  
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 Total hardness concentration in accordance with 
Calcium & magnesium concentrations range (529-
865 mgCaCo3/l) with Calcium Concentration (96-
176mgCaCo3/l) and Magnesium Concentration 

(42.8-116 mgCaCo3/l). All previously mentioned 
values and significance differences were clarified in 
Table 1 ,2,3. 

 

 
 
 Dissolved heavy metals showed monthly 
variation among study sites. Most of concentrations 
of measured metals were fluctuated during study 
period, dissolved lead concentration ranged (2.351- 
19.489 mg/l) in site 2& site 3 during Autumn 2012 
and winter2013 respectively ,  while dissolved 
copper concentration has a highest value (42.958 
mg/l) in site 2 during Autumn 2012 and lowest value 
(14.174 mg/l) in site 3 during  Autumn 2012. Values 
between (9.004-22.047 mg/l) were recorded for Mn  
in site 3 & site2 during winter & Autumn 
respectively. All measured dissolved metals followed 
this trend (Cu>Mn>pb) Figures (1,2,3).   

 For particulate heavy metals and according to 
data which have been recorded in Figures 4,5,6, pb 
had the highest value (91.851mg/g) during Winter 
2013 in site 1  while the lowest value (19.489 mg/g) 
for pb during Autumn 2012 in site 3 of study area. 
Statistical Analysis showed highly significance 
differences between metals and sites. Particulate Cu 
has a range between (45.461-88.017 mg/g) during 
Autumn & winter 2013 in site 2&Site 3 respectively, 
,  a highest value (79.956 mg/g) of Mn have issued 
during Autumn in site 1 while a lowest value (30.317 
mg/g) recorded in site 3 during August 2013.  

 

 
 
Fig. 1: Monthly Variations of dissolved lead in study sites. 
 

 
 
Fig. 2: Monthly Variations of dissolved Copper in study sites. 
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Fig. 3: Monthly Variations of dissolved Manganese in study sites. 
 

 
 
Fig. 4: Monthly Variations of particulate lead in study sites. 
 

 
 
Fig. 5: Monthly Variations of particulate Copper in study sites. 
 

 
 
Fig. 6: Monthly Variations of particulate Manganese in study sites. 
 
Discussion: 
 In addition to inefficiency of water treatment 
plant, the input due to runoff of allochthones organic 
matter seems to result in a decrease or increase some 
of water quality parameters (Salvadó, V., 2006) 
 Heavy metals concentration in stream are 
influence by the entrance of materials to the stream 
such as sediments, hydrothermal activity, Organic 
and inorganic materials playing important role in 
increased particulate form of the heavy metals, and 
the fluctuations in metals pointed to that various 

types of aquatic organisms have different strategies 
to heavy metal uptake and exposure (Terry, P.A., W. 
Stone, 2002). 
 Copper was found the highest among the studied 
metals during this study, the main reason for that is 
the that a major part of the copper can be found in 
complexes that are biologically not available. Natural 
organic matter are high complexing agents that may 
have valuable effect on bioavailable copper 
concentration (Karmer, K.J.M., 2004) and Copper 
have high adsorption forces at the soil particles 
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surfaces, which are influenced by pH values 
increasing. 
 High concentration of particulate form in 
contrast with soluble form was noticed, because of 
the population density over the study sites and each 
metal has its specific sources, pathways and storage 
methods (Thévenot, D.R., 2007). 
 The low values recorded in this study during 
study period, it may be due to high adsorption ability, 
organic complex formation, and its easily absorption 
from sediments particles, also The relatively high 
intensity of the rain event lead to elevated suspended 
solids which effect on water quality and heavy 
metals concentrations (Rule, K.L., 2006). 
 
Conclusion: 
 It was concluded that treatment of heavy metal 
contaminated water is less efficient that for water 
quality parameters, and some parameters is treated 
well and other is not treated which make water 
classified as not possible for drinking. 
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