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ARTICLE INFO ABSTRACT
Article history: This study was designed to figure out the efficieatlkefl water treatment station in
Received 22 October 2015 Babylon Governorate, three sites were chosen ttuaeathe monthly variations of
Accepted 22 November 2015 water quality parameters, dissolved and particulese,Copper and Manganese. The
Available online 29 November 2015 results showed according to the statistical analysit a third site which represents the
potable water is a good water quality than a faig¢ (river water) and Second site
Keywords: (Sedimentation tank) for water treatment stationstf water quality parameters like
water quality, heavy metals, water total hardness, Total dissolved solids, Total sndpd solids, Alkalinity and Electrical
treatment efficiency, monthly conductivity are low in site 3 than other sites ethimeans that water treatment
variations efficient. While heavy metals showed fluctuatiortvieen sites and through months

with increasing of dissolved lead, dissolved copped particulate Copper especially
in December, January, February, March, Septemispectively and that's reflect that
water treatment station is inefficient in some nmentregarding dissolved and
particulate heavy metals.
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INTRODUCTION aquatic organisms (Egborge, A.B.M., 1994). Human
beings can be exposed to heavy metals throughtdirec
The water quality is a term used to express theand indirect sources like food , drinking water
suitability of water to sustain various or procasse exposure to industrial activities and traffic (Gtiae
(Chapman, D., 1996). The water quality may be M., 2005).
described in terms of the concentration and stete t
organic and inorganic materials present in the wate MATERIAL AND METHODS
together with the certain physical characteristifs
the water (Mapfumo, E., 2002). Safe drinking water The study was included three sites on Alkefl
is a basic need for good health and it is alsocbasi water treatment station ,the first site is located
right of humans. Fresh water is already a limiting Alhilla river before treatment station , seconesitis
resource in many parts of the world, in the next from Sedimentation tank inside water treatment
century it will become more limiting due to increds  station, and third site from potable water after
population, urbanization and climate change treatment station.
(Jackson, R.B., 2001). Water samples water collected over 12 months
The aquatic ecosystem receive different types offrom September 2012 till August 2013 with
the contaminants, due to the anthropogenic measured some of the water quality parametes such
influences from both point and non point sources as (pH, Temperature,E.C., Salinity, ,T.D.S. ) byitmu
(Loska, K., D. Wiechuta, 2003). Among them , the 350i Germany, and (T.S.S.Alkalinity, total hardness
heavy metals contamination in aquatic ecosystem ha<alcium, Magnesium) according to methods
received considerable attention due to their ttici  described by (APHA, 2005), Triplicate samples were
durability and their special depositional propestie collected monthly from each site and transported on
(Liang, L.N., 2004). Heavy metals are inorganic ice to the laboratory for analysis. Samples were
elements essential for plant growth in trace quasti  filtered immediately upon arrival to the laboratory
.They are toxic and poisonous in relatively higher (~1 hr). One litre of each sample was filtrated
concentrations (Kar, D., 2008). There are two facto through 0.45 um polycarbonate filter. The filtrate
contribute to the harmful effects of heavy metas a was used to determine dissolved heavy metals
environmental pollutants, they are cannot be concentration, whereas the filters were used to
destroyed by biological degradation and they aredetermine the concentration of particulate heavy
easily assimilation and can be bio-accumulatethént metals by Flame Atomic absorption
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spectrophotometer  Shimadzu 7000A (Japan), Results:

Dissolved heavy metal concentration was calculated Monthly variation in water quality parameters
according to the equation (UNESCO, 1992) which has been recorded during this study for site 1e, i
was clarified by (Al-taei, M.M.S., 1999) while and Site 3, air temperature have values ranged
particulate heavy metals according to (Sturgeon,between (12.33-39 C°) while Values between (11.33

R.E., 1982). - 29.1C°) for Water temperature as showed in table
(1,2,3). pH has stable values along study perial an
Satistical Analysis: ranged between (7.3-8.3). Electrical conductivity

SPSS 17.0 programs used for least significanceValues ranged between highest value (138&m)
differences (LSD< 0.05), Analysis of variance test in site 1during autumn 2012 and with lowest value
(ANOVA) between sites and different Studies (703 pus/cm) in site 3 during Winter 2013, Alkalinity
parameters. have limited range (71.6-122 mg/l) in site 3&site 1

exclusively during winter and summer respectively.

Table (1): Monthly Variations of water quality parameters concentrations in site 1

(Mean=5.D}.
Months | Sept. | Oct. | Nov. | Dec. | Jan | Feb. | Mar, | Apr.| MWay| Jum | Jul| Aug.
\’s 2012 2013
Paramet
Air temp. 35 30 26 21 18 18.5 19 26 29 35 40.2 43
<) + + + + + + + + £ + + £

0.01 | 001 | 001 03 | 001 [ 01 | 001 [ ooz | 02 | 01 | 03 | 0
Water temp. 21 191 128 16 12 12.3 12 17.5 | 236 27 32 32.6

(5] + ES ES ES ES ES + + E3 ES ES E3
0.01 0.3 0,01 0.01 0,01 0.3 0.05 0.01 0.5 0,01 0.01 0.3
EC 1270 | 149 | 1288 | 1188 | 1111 | 1332 | 1160 | 878 | §67 | ©38 | 1166 | 1310
{p.Sfem) + k] E 3 E 3 E 3 E 3 + + + + + +
2.7 +* 121 127 26.5 46.7 B.66 2.5 13.8 55.4 .5 121
33.4
pH 77 |63 | 78 | 78 | 61 | 82 | 81 | 77 ] T8 | 77 | 82
+ +* +* +* +* +* + + + +* +* +
0.01 | 0u01 0.1 0.05 0.1 0.2 0.2 0.1 0.2 0.05 0.05 0.2
Alkainity 122 | 112 | 903 | 3083 | 806 | G614 | 501 | 1165 | 1042 | 1138 | 861 | 1038
mgL + +* +* +* +* +* + + + +* + +
4.5 17.7 18 48,7 3 4.2 32 9.3 57 143 6.1 4.6
Total 710 | 656 | 865 | 764 | 790 | Bar | 772 | 795 | 775 | 807 | 809 | 746 |
Hardness ES E3 E3 E3 E3 E3 ES ES E E3 E3 E
[ meT 45.6 | 25.9 5.4 317 35.8 42,1 115 15 5.4 14.4 15 B.7
176 | 172 | 173 | 138 | 143 | 170 | 189 | 158 | 153 | 1231 | 168 | 164
Calcum + + + + + + + + £ + + £
mg/L BE | 43 6.4 3.6 16 45.6 13.9 7.5 7.2 19 5.1 6.4
719 |103. | 105 | 101 | 104 | 100 | 908 | 971 | 823 | 116 | 94.5 | 813
Magnesinm ES 2 E3 E3 E3 E3 ES ES E E3 E3 E
meL 5.7 E3 111 5.5 87 1.9 111 0.9 23 5.4 6.9 18
3.7
867 | 100 | 930 | 796 | 744 | ©92 | 777 | 588 | 647 | 628 | 775 | BI7
TDS ES 5 E3 E3 E3 E3 ES ES E E3 E3 E
mgL 39.8 E3 Bl BE 17.8 318 5.7 15 8.2 36.9 15.5 B.1
225
02 |02 | 04 | 0.4 |007 |0.06 |008 | 007 | 007 | 0.09 | 01 L]
Ts8 ES E3 E3 E3 E3 E3 ES ES E E3 E3 E
mgL 0.01 | 0u0Z2 oo 0.01 | 0.001 0.01 | 0L005 0.007 | 0.006 ool .0z oL
p0.05

Table (2): Monthly Variations of water guality parameters concentrations in site 2

(Mean=5.D).
Months [ Sept. | Oct | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. May | Jun. Jul. | Aug.
\2012 2013
Parametel
Air temp. 35 20 27 22 18 188 19 26 29 35 416 | 428
cy FS + + + + + + + + FS + +

0.3 0.01 | 001 0.3 | 0.01 0.3 | 0.01 0.3 ] 0.01 0.2 0.6 0.3
Water temp. 21 20 19.6 16 11 12.8 12 17.5 24 27 323 | 3386

] + ES S S S S S S S + EY EY
03| 001 | 06| 001 001 03| 001 001|001 | 06| 03| 086
EC TE9 | 1293 | 1085 | 9883 | B89 | 1187 | 971 | ©51 | 828 | &f8 | 1035 |1102
(. Sicm) + S 3 S S S S S S + EY E3
81.02 [13.27 |67.5 | 8.08 |30.02 | 854 | 104 | 364 | 352 | 496 | 681 | 384
pH 1.8 7.7 TE 75 7.8 BOX | 7.7 7.8 18 EE:] 7.5 TE

E kS t t E 3 t t E 3 E 3
0.01 | 0.01 |0.01 | 0.05 0.1 0.1 ] 0.01 0.1 0.
Alkalinity EEEENEEE] 82 776 | 758 | B22 | B1.2 [ 1176 | 88,

mgiL |z |2 | & | &£ | &£ | £ | || 2|z |z
142 | 295|196 | 09 |3002|00s| 53| 38| 38| 31| 148|202
Total §36 | 641 [ 731 | 714 | 707 | 703 | 718 | 651 | 707 | 680 | 767 | 614
Hardness E E + + + + + + + E + E
mg/L 6.9 |271 144 | 81 | 87 |323)| 138 | 202 [ 791 [ 191 [104 | 52
p— 157 | 143 | 168 | 119 | 124 | 142 | 117 | 125 | 146 | 118 | 140 | 136
x 3 E 3 E 3 E 3 E 3 E 3 E 3 E 3 x 3 3
mg/L 01| 23| 43| 21| 52| 27| 78| e8| 78| 85| 78| 51
Magnesiem | 069 | 65 | 764 [1011| 962 | €46 | 105 | 623 | €26 | 832 | 1007 | 661
x 3 E 3 E 3 E 3 E 3 E 3 E 3 E 3 x 3 3
mg/L 44 |81 |os |32 | 53 |95 | 14 [ o7 | 24 |104 |73 |18
— B49 | B67 | 727 | 662 | 595 | 795 | 651 | 570 | 555 | 5BE | 698 | 739
x 3 E 3 E 3 E 3 E 3 E 3 E 3 E 3 x 3 3
mg/L 548 | 86 | 45 | 52 | 202 |577| 69 | 2432 | 236 334 |456 |254
005 [ 01 |04 [0.09 | 005 005|006 007|007 [008 [0.06 | 0.1
TSS x 3 E 3 E 3 E 3 E 3 E 3 E 3 E 3 x 3 3
mgiL 0.001 | 0.01 [0.01 [0.001 | 0.001 | 0.01 | 0.006 | 0.001 | 0.008 [0.001 | 001 | 001
p=0.05

Total dissolved solids tend to be highest (898 highest value(0.2 mg/l ) in Site 1 during summer
mg/l) in winter2013 and lowest in Summer 2013 2012 and lowest value (0.04 mg/l) in site 3 during
especially in site 3 while total suspended soliaigech winter 2013.
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Total hardness concentration in accordance with(42.8-116 mgCaCo3/l). All previously mentioned
Calcium & magnesium concentrations range (529-values and significance differences were clarified
865 mgCaCo3/l) with Calcium Concentration (96- Table 1,2,3.
176mgCaCo3/l) and Magnesium Concentration

Table (3): Monthly Variations of water guality parameters concentrations in
sited (Mean=5.D).

Months | Sept. | Oct | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | Jun. | Jul. | Aug.
2012 2013
Parametei

Air temp. 358 31 27 22.8 19 18.7 19 27 29 a7 43 | 447
[c) + + + + + + + + + + + +
0.3 0.04 [ 0.04 0.2 0.2 0.4 0.2 0.5 0.3 0.2 06 | 0.6

Watertemp. | 22 21 | 203 | 165 |11.8 | 13 12 | 183 | 247 | 28 | 33 | 35686
() + + + + + + + + + + + +

0.01 |o.01 | 03 (005 | 02 001 [001 | 0.3 |05 | 06 001 06

EC §50 | 729 ssa B45 | 730 | 638 | 702 | 685 | 662 | 626 | 713 | 792
{n.Scm) S & S & EY E FY 3 + EY EY

266 | 144 1B.-|I 13.27 | 242 | 155 8T B.08B | 479 [13.2T | 496|462

pH TE T3 TA 7.5 .7 T 7.8 T8 Ta T8 TT| 1T

+ + E + + E + E + + E E
0.04 0.1 0.05 0.1 0.1 | 0.04 0.1 0.05 0.1 0.01 | 0.01 [ 0.04
Alkalinity B4E | B241 | 7EE | B0.B |B50 [ 709 | 716 | 810 | 9805 | 822 |D15|B15

x x

mg/L + + + + + + + + + +
2.02 3.8 1.7 2.8 0.5 1.8 0.8 4.4 5.7 1.6 3.2 3.4
Total 592 530 529 534 EDE 587 582 536 653 532 592 [ 542
Hardness + + E + + + + + + + + E
mgil 8.6 17.8 | 4.04 | 109 6.9 10.3 57T 13.2 14.4 | 121 8.1 8.1
Calciom | 147 | 118 | 147 [ 98 |14 | 121 | 111 | 190 | 117 | 128 | 131 | 123
malL E 4 t E 3 E 4 k3 E 3 E 4 E 3 E 4 k3 E 3 E 3
8.1 8.9 2.7 3.3 9.1 2.4 4.6 3.6 4.1 8.4 8.4 | 41
Magnesium 511 3| 567 | 428 [ 711 [T8.2 | 7156 | T2.6 B3 B3 52 B4 56
mgiL + E3 + + + + E3 + + E3 E3
?.IJ2 8.7 2.7 4.6 3.8 3.8 4.2 5.4 4.4 2.1 7.1 4.5
TDS 435 488 445 565 | 4BB 427 470 466 457 421 | 478 | 531
E3 E 3 E 3 E3 E 3 E 3 E3 x E3 E 3 x x
mglL 17.8 9.8 12.1 8.2 16.1 | 109 57T 51 32.3 8.6 334 (312
0.06 DD? 0.06 DDS 0.04 | 003 IJIM IJIJS 0.0 DDS 004 0.1
TSS E3 E 3 E 3 E 3 E3 x x
mg/L 0.003 IJ.DD1 0.005 D.DD1 0.01 |0.008 D.DD1 D.DDG 0.005 D.D1 0.01 | 0.01
p=0.05
Dissolved heavy metals showed monthly For particulate heavy metals and according to

variation among study sites. Most of concentrationsdata which have been recorded in Figures 4,5,6, pb
of measured metals were fluctuated during studyhad the highest value (91.851mg/g) during Winter
period, dissolved lead concentration ranged (2.351-2013 in site 1 while the lowest value (19.489 mg/g
19.489 mg/l) in site 2& site 3 during Autumn 2012 for pb during Autumn 2012 in site 3 of study area.
and winter2013 respectively , while dissolved Statistical Analysis showed highly significance
copper concentration has a highest value (42.95&lifferences between metals and sites. Particulate C
mg/l) in site 2 during Autumn 2012 and lowest value has a range between (45.461-88.017 mg/g) during
(14.174 mg/l) in site 3 during Autumn 2012. Values Autumn & winter 2013 in site 2&Site 3 respectively,
between (9.004-22.047 mg/l) were recorded for Mn, a highest value (79.956 mg/g) of Mn have issued
in site 3 & site2 during winter & Autumn during Autumn in site 1 while a lowest value (30731
respectively. All measured dissolved metals folldwe mg/g) recorded in site 3 during August 2013.

this trend (Cu>Mn>pb) Figures (1,2,3).
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Fig. 1: Monthly Variations of dissolved lead in study sites
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Fig. 2: Monthly Variations of dissolved Copper in studyesit
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Fig. 3: Monthly Variations of dissolved Manganese in stsigs.
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Fig. 4: Monthly Variations of particulate lead in studyesit
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Fig. 5: Monthly Variations of particulate Copper in studtes.
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Fig. 6: Monthly Variations of particulate Manganese in stsies.

Discussion: types of aquatic organisms have different strategie
In addition to inefficiency of water treatment to heavy metal uptake and exposure (Terry, P.A., W.
plant, the input due to runoff of allochthones ariga  Stone, 2002).
matter seems to result in a decrease or increase so Copper was found the highest among the studied
of water quality parameters (Salvadd, V., 2006) metals during this study, the main reason for that
Heavy metals concentration in stream are the that a major part of the copper can be found in
influence by the entrance of materials to the strea complexes that are biologically not available. Maltu
such as sediments, hydrothermal activity, Organicorganic matter are high complexing agents that may
and inorganic materials playing important role in have valuable effect on bioavailable copper
increased particulate form of the heavy metals, andconcentration (Karmer, K.J.M., 2004) and Copper
the fluctuations in metals pointed to that various have high adsorption forces at the soil particles
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surfaces, which are influenced by pH values APHA, 2005. (American public health
increasing. association) Standard methods for examination of
High concentration of particulate form in water and wastewater. 21the Ed. Washington, D.C.,
contrast with soluble form was noticed, because ofU.S.A.
the population density over the study sites andh eac United Nations Educational, Scientific and
metal has its specific sources, pathways and storagCultural Organization, UNESCO, 1992. In: Al-Taee,
methods (Thévenot, D.R., 2007). M.M.S. (1999). Trace elements in water, sediments,
The low values recorded in this study during fish & plants of shatt Al-Hilla river. Ph.D. thesis
study period, it may be due to high adsorptioniighil ~ Babylon univ. (in Arabic).
organic complex formation, and its easily absormptio Al-taei, M.M.S., 1999. Trace elements in water,
from sediments particles, also The relatively high sediments, fish & plants of shatt AlHilla river. Bh
intensity of the rain event lead to elevated sudpdn thesis, Babylon univ. (in Arabic).

solids which effect on water quality and heavy Sturgeon, R.E., J.A. Desaulincrs, S.S. Berman,
metals concentrations (Rule, K.L., 2006). D.S. Russell, 1982. Determination of trace metals i

estuarine sediment by graphite fernace atomic
Conclusion: absorption spectrophotometry. Anal. Chem. Acta.,

It was concluded that treatment of heavy metal 134: 288-291.
contaminated water is less efficient that for water Salvad6, V., D. Quintana, M. Hidalgo, 2006.
quality parameters, and some parameters is treate®lonitoring of Nutrients, Pesticides, and Metals in
well and other is not treated which make water Waters, Sediments, and Fish of a Wetland, Arch.

classified as not possible for drinking. Environ. Contam. Toxicol, 51: 377—-386.
Terry, P.A.,, W. Stone, 2002. Biosorption of
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