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Abstract

The current study conducted to assesstEtighrates river (mid Euphrates) for drinking pugo
adoption of water quality Index-Canadian model-aseffective means to identify the water validity of
various purpose, as has been selected four sitksamples were collected from these locationsHer t
period between May 2013 to April 2014 and its cardd some physical and chemical tests, which
included: pH, turbidity, electrical conductivityotal alkalinity, dissolved oxygen, Biochemical oryg
demand, calcium, magnesium, chloride, total harslnesdium, nitrates, nitrites, sulfates, boronaltot
coliform, lead, copper, zinc, cadmium, manganegskedmomium. As used Principal Component Analysis
(PCA) to determine the greatest physical, chemaoal biological factors that influence in the Indend
causing the deviation of it from normal values. Thsult of PCA confirmed that physical, chemicati an
biological variables have different effect in altes of study area on the Index values whose ranges
between71.83-36.4 that indicates Euphrates inttldy sarea has the Fair-Poor quality.

Keywords; Irag, PCA, Euphrates River, CCME WQI, potable watgsply Index

Introduction

Potable safe water is absolutely esdefatichealthy living; it is a basic need of all hambeing to
get the adequate supply of safe and fresh drinkiater. Quality of water is defined in terms of its
physical, chemical, and biological parameters. H@uethe quality is difficult to evaluate from arde
number of samples, each containing concentrationsniany parameters. An effective way to reach the
safety of water use evidence of water quality InA&%QI), where the water quality is assessed orbdsis
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of calculated water quality indices.[1]And it isetmost effective tools to communicate informationtioe
quality of water to the concerned citizens andqyoinakers. It ,thus, becomes an important paranieter
the assessment and management of surface water.isMigffined as a rating reflecting the composite
influence of different water quality parameters. Wcalculated from the point of view of the sbildy

of surface water for human consumption [2].

Canadian Water quality Index an upgradedsien of the Canadian Council of the Ministry of
Environment and is an effective model in the eviidweof water quality for its ability to summariaglarge
number of water quality data and convert it toregle number between (0-100) [3].

The Canadian water quality Index (CCMBE} been applied in a lot of places in Canada, ssch
Ontario, Newfoundland, Saskatchewan and Albertagugilot of variables [4]

To estimate the quality for the River Yam, India, CCME used for this purpose [5] Andlgoa
applied in four freshwater lakes of Mysore, Indigth National Sanitation Foundation (NSF) [6]. In
Nigeria [7] used water quality Index-Canadian maeéstimate the water quality of Asa River. CCME-
WQI also applied on Aboabo River in Ghana. [8]

In Irag CCME-WQI also used in many Stedand Research that included the study of watditgua
of Inland Aquatic bodies such as the study of [®Jcbebaish Marsh and [10] on the northern parthatiS
Al-Arab river. [11] Also used CCME- WQI to asse$® twater in Al Hammar Marsh While [12] applied
the same Index on Tigris River. [13] Use Canadiadehto find the quality of Euphrates River between
two cities Heet and Ramadi.

Water Quality Index (WQI) was applied femren Lake, Diyala province, by using Weighted
Arithmetic Index method (WAM) and the Canadian wajeality Index (CWQI model) [14]. To evaluate
water quality for Al-delmaj marsh [15] using watgunality index (CCME WQI). Also [16] use (CWQI
model) to assess the water quality of EuphrategrRiear Al-Nasiriya city to determine its suitatyilfor
drinking water, aquatic organisms life and fordation.[17] Applied CCME WQI on Al-Radwaniyah-2
Drainage in Baghdad Region to assess the Suitabilitwater for Protection of Aquatic Life. [18] Als
used CCME WQI on the north part of Shatt Al AralvdRi

CWQI model also applied to assessmentwhter of Al-Hilla River for general, drinking and
irrigation purpose [19]. [20] also use the CCME WiQlassess the water quality of East Al-Hammar mars
after restoration. While [21] Use MNE WQI to evala water quality of raw and treatedhter of Hilla
River within Babylon province.

Materials and methods

The Euphrates is the longest river interes Asia. It originates in Turkey, runs thrbudSyria
entering Iraq from the western border andchiirge in Shatt Al-Arab. Monthly sampling waken
for the study period of May 2013-April 2014 in pees study from four sites along the main river basi
The GPS readings are us following: S1 [N= 32°12QE= 44°21'45.00"], S2 [N= 32°02'15.10" E=
44°24'38.80", S3 [N= 31°45'33.01"E= 44°31'09.08% [N= 31°34'49.05"E= 44°38'47.01"]. (Figure 1).

www.bumej.com 2



Mesopotamia Environmental Journal ISSN 2410-2598
Mesop. environ. j. 2015, Vol.2, No.1:1-11.

Sample site
et RO @A S
Euphrates River

Borders of Provinces

™~

Fig.1: Map of the studies area

Physicochemical parameters were measacedrding to the methods of [22] for Total Alkatini
Dissolved Oxygen, Biochemical Oxygen Demand, Catcian, Magnesium lon, Chloride lon, Sulfate lon,
Boron lon, Total Coliform. Nitrite and Nitrate memed according [23].While Total Hardness followed
[24]. Electrical Conductivity measured by [25] whibH and Turbidity measured situ by pH meter and
Turbidity meter respectively.

Cadmium, Lead, Zinc, Copper, Manganesd @hromium evaluated by using Flame Atomic
Absorption Spectrophotometer according to [22].

The CWQI calculated by selecting a setvednty two parameters based on both importance and
availability of data using sets of standard val{&8 27, 28, 29] were applied to categorize theewat
primarily for use as drinking water.

The detailed formulation of the WQI issdgbed in the Canadian WQI 0.1Technical Report [3]
While Ranking of water quality based on this indeas in Table (1)
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Table 1: CCME WQI categorization schema [3]

Rank

WQI Value

Description

Excellent 95-100

Good 80-94

Fair 65-79

Marginal
45-64

0-44
Poor

Water quality is protected with a virtt
absence of threat or impairment; condit
very close to natural or pristine levels.

Water quality is protected with only a mil
degree of threat or impairment; conditi
rarely depart from natural or desirable lev :ls.

Water quality is usually protected
occasionally threatened or impait
conditions sometimes depart from natur¢
desirable levels.

Water quality is frequently threatened
impaired conditions often depart frc
natural or desirable levels.

Water quality is almost always threatene
impaired conditions usually depart frc
natural or desirable levels.

Results and discussions

Results indicated that water quality tder drinking purposes values ranging from thehleist
value (71.83) in the second site in May, less #ilee of 36.4 in the fourth site in November, whinkans
that the Euphrates River waterfall between the tategories (Fair-Poor) (figure2). The results lof t
statistical analysis indicate of significant dieaces between different months, as well as betwites

a0

70
&0
50

20
20
10

PWsI

51
ms2
Hs52

54

o - =R .- .-
<® L% & AT R

2013 |

Fig.2: monthly and in situ changes to the values of getalater supply Index
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The results illustrated that the watealdy Index values for drinking purposes in thedstiarea
ranged between (fair-poor) as evidence depreciatéde hot months especially in August, and thisgyo
back to some of the variables that have high vetuepare with global and Iraqgi standard determinéonts
drinking purposes, particularly pH, turbidity, elecal conductivity, TDS, biochemical oxygen demand
Total Alkalinity, calcium ion, magnesium ion, sodiuon, chloride ion, total hardness, sulphatespbor
ion, the total number of coliform, lead and cadmi(irable 2). This is due to the large stressesdgiland
International standard values for drinking purpbseause of linked directly to community public hieal
While nitrate and nitrite, chromium, manganese,czioopper and dissolved oxygen was within the
permissible limits. This result agrees with [16]dafil9] which they found high values of water
quality Index for drinking purpose in the cold mstbhecause of the positively impact of the dectine
temperatures on most of the variables from thedstahvalues.

Table 2 The range and standard deviation and mean of\gatdity parameters of the study sites

narameter s1 s2 S4 Iraqi and global
standard
Electrical Conductivity 1018 — 1952 1048 — 2562 1123 — 1922 2654 — 5402 <2500***
(us/cm) 1198.33£9.0 1407.5+11.88 1398.75+21.59 3993.3 +17.3
5.11-69 1.76-29.18 0.06-36.2 8.54-130 Sk
Turbidity (NTU) 18.08 + 2.36 11.403+ 1.75 15.29+1.86 60.56+3.19
7.21-8.9 6.03-9.04 7.6-8.69 7.49-8.9 6.5-8.5**
pH 8.37+0.37 7.85+0.46 8.15+0.28 8.08+0.42
Dissolved Oxygen (mg/ 6.6-10.7 5595 7.2-11.9 56.7-11.1 Sh**
ygenma’ g 17:0.63 8.09+0.59 9.09+0.68 8.7840.62
Biochemical Oxygen el Doy e e =
Y9 3.29+0.73 2.94+0.78 2.51+0.66 3.28+0.75
demand (mg/l)
75-139 53-161 28-147 33-202 foo
Total Alkalinity (mg/l) 118.08+2.27 124.25+2.95 115.75+3.15 155.5+3.71
384-732 420-792 424-800 716-1176 <500**
Total Hardness (mg/l) 49045.54 53345.83 552.67+6.09 929.67+7.05
80.16-291.78 84.97-205.21 81.76-256.51 96.19-219.64 <150**
Calcium lon (mg/l) 141.48+4.33 132.26%3.29 138.68+3.88 155.51+3.49
0.79-60.205 1.84-81.56 3.78-124.32 66.95-176.78 <100**
Magnesium lon (mg/l) 33.28+2.53 49.24+2.71 50.13+3.04 131.51+3.
90-328 102.5-366 107.5-393 188.5-714 <200**
Sodium lon (mg/l) 139.25¢+4.53  151.23+4.78  157.5445 304.4616.6
93.97-349.89 97.97-275.91 111.97-291.91 407.87-865.73 <350**
Chloride (mgl) 146.79+4.64  159.28+4.04  173.61+4.02 61146.7
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427-1022 327-1031 568-1032 543-1041 4900
Sulfate (mg/l) 809.83+7.55 821.83+8.71 880.92+7.45 924.83+7.06

0.05-2.5 0.01-4.26 0.015-2.49 0.02-4.25 6.3
Boron lon (mg/l) 0.95+0.5 1.18+0.68 0.8+0.48 1.65+0.74

0.01-0.13 0.024-1.35 0.006-0.39 0.01-0.45 *3*
Nitrite (ng/l) 0.057+0.037 0.442+0.37 0.134+0.130 0.16+0.150

2.15-33.98 12.3-44.78 5.19-43.64 8.69-44.73 50**
Nitrate (ng/l) 15.10+1.97 25.994+2.05 22.11+2.31 23.4+2.05
Dissolved Cadmium 0.001-0.077 0.002-0.02 0.001-0.013 *N.D.- 0.014 0.003*
(mg/) 0.014+0.008 0.01+0.005 0.007+0.004 0.006+0.004

0.001-0.013 N.D.-0.023 0.01-0.020 0.001-0.019 001
Dissolved Lead (mg/l) 0.007+0.004 0.008+0.006 0.007+0.006 0.010+0.006

0.002-0.015 N.D.- 0.019 0.001-0.017 0.001-0.01 *3*
Dissolved Zinc (mg/l) 0.008+0.004 0.008+0.006 0.008+0.005 0.006+0.003

0.002-0.017 N.D.-0.022 0.001-0.018 0.004-0.028 1x*
Dissolved Cupper (mg/l  0.009+0.005 0.009+0.006 0.009+0.005 0.01+0.006
Dissolved Chromium N.D.-0.011 0.001-0.019 N.D.-0.01 N.D.-0.009 50
(malh) 0.004+0.003 0.007+0.005 0.005+0.003 0.004+0.003
B Ve 0.002-0.016 0.002-0.02 N.D.-0.026 N.D.-0.018 1l
(ma/h) 9 0.009+0.005 0.009+0.006 0.011+0.007 0.01+0.004

3-250x103 4-265%x103 3-300x103 8-372x103 0**

Total Coliform (celiml) 57141 541462 26218.83+143.  44411.25+178.6 47406.08+188.2

##[26] # [27] *rx [28] **[29] * = Not Detection (Impalpable)

The spatial different in the Index val@sibutable to the increase of pollutants thaereed in the
river as it passes in cities and increase a lovasfables such as chlorides, total hardness, @acttr
conductivity and turbidity in the fourth site, imgicular resulting from directly water dischargea the
river at this site and this was confirmed by [3@hich caused a lack of Index and the value of tésns
that the Euphrates River water is unsuitable forking purposes and this agreed with [16 , 19, 31].

It was evident from the results of thnBiples components analysis (PCA) that calciuntoritie,
electrical conductivity, total hardness, magnesiwgulfates, chromium, biochemical oxygen demand,
sodium, copper are the most influential on the ¥nedue in Site (1) and came after nitrates, totdiform,
dissolved oxygen, zinc, Total Alkalinity, pH, mamgse, turbidity, lead, cadmium, boron and nitrite
respectively. (figure 3) While the most variablegpact on Index values in Site (2) are nitratespitié,
electrical conductivity, total hardness, manganési| coliform, magnesium, total alkalinity, disesd
oxygen, biochemical oxygen demand and lead, otagales have less effect. (figure 4)
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Fig. 3 Water quality variables responsible for charigg®table water Index values in Site 1, according
to the Principles Components Analysis (PCA)
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Fig. 4. Water quality variables responsible for changgsatable water Index values in Site 2, according
to the Principles Components Analysis (PCA)

It seen from (figure 5) that Boron, cadmi nitrites, turbidity, sulfate, magnesium, disgal oxygen
are the most influential on Index value in Site While total hardness, electrical conductivity,atot
alkalinity, magnesium, copper, calcium, total amiifi, nitrate, chromium, manganese, pH, dissolved
oxygen and sodium are the most effect variabletherindex value in Site (4) (figure 6).
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Fig. 5. Water quality variables responsible for charigg®table water Index values in Site 3, according
to the Principles Components Analysis (PCA)
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Fig. 6. Water quality variables responsible for charigg®table water Index values in Site 4, according
to the Principles Components Analysis (PCA)
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