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ABSTRACT
Tigris River is one of the main important surfacater resources in Irag. This necessitates conismstudy of
its quality . The present study is concerned whii ¢haracteristics and quality of Tigris watergag through
in Baghdad city. (eight) samples were collectednfithe river in the area Grea't City. The studyiqus were
carried over four season, which has been sampled @epresent the every seasbinst sampling 12-11-2012
represent the autumn season The second samplitegP@3 to represent the winter season. The thi2bx3-
2013 to represent the Springer season. The fourihg 29-5-2013 to represent the summer spring@e

In order to specify the water quality, a graafpphysical and chemical analyses have been coadudthe
physical measurements included the temperature tt@pecific electrical Conductance while the cisam
analyses included measuring the pH , hardnessinitgal alkalinity, Total Dissolved Solids(TDS) nd total
suspended solids (TSS),Chemical Oxygen Demand (C@m measuring the quantity of greases and ads vi
the gravimetric methods. The chemical analyses aistuded measuring the anions such as the (Swphat
(SO, ), phosphate (p©’) and Nitrate (N@) by using the techniques of the UV — VIS Spectaiptmeter.in
order to identify the main cations in the watehe toncentration of ¥ Ca? and Mg+2 were measured .
The above mentioned analyses varied from usingcthssical chemical analyses such as titrationnas i
measuring the [Cl, (HCO; ,Ca? ,Mg*? Jlons.Owing to the importance of assessing theetrand heavy metals
in water due to their direct effect on human hedtid reliability, metals were measured; Flame Atomi
Absorption spectrophotometer was used to measerenttals . Also, The correlation coefficients betwéhe
quality parameter pairs of the river water samplesge calculated in order to indicate the nature thedsources
of the polluting substances.all results are nottched with the values of national (Central Orgatiiza for
Standardization and Quality Control) and internadicexcept(pH &E.C.) but (HCO
&Mg*? ,Cd?) and heavy metals where matched in some statidmet in others.

Keywords: Tigris river ,Industrial Wastes, water pollutioAl]- Grea't City-Baghdad-Iraq physicochemical
characteristics.

INTRODUCTION

Tigris River is one of the main important sadavater resources in Irag. This necessitatesroamis study of
its quality. Water pollution is merely pollutantsepent in water which are harmful for human heatthwell as
for plants and living organisnfil].
Although, water is an absolute necessity for lifegre is an inherent health implication in the eonption of
contaminated or polluted water. It can lead to mdisgases and even death when contaminated wittniorg
and/or chemical pollutartd.
Natural water contains different concentrationgnetals. Some of the different states are
soluble in water while others exist in the solicapd. The total concentration of metals in any adtuater is the
summation of soluble metals and insoluble metalsnetals bound to colloidi3]. Toxic metals, including
"heavy metals" are individual metals and
metal compounds that negatively affect people'#lhddowever, some metals are necessary
in small amount to support life, although in larganounts, they become toxic.
Environmentally, heavy metals are of great concéney are toxic to the all-living beings.
They are often discharged through the industridl@iban wastes into the water. Once
present in water or soil, it is difficult to getirof them[4].
Nitrates and nitrites have also been linked to enmas possible etiological factors, but the evidetms far is
inconclusive (4). Nitrates are not just a problemn fiuman health; domestic animals may also be adier
affected by high NO3 concentrations in drinking evaiMany plants and feeds are naturally high in NlO&ell
water contaminated with NO3 is also given to angnBliO3 poisoning is possible, particularly in ruarits such
as cows or shegp.
The aim of this study is to examine the water dyalhalyses were carried out according to StandiRlver
and the correlations between different testedmatars were also discussed. The results of thg stilidalso
serve as baseline data for water quality studiién_ocal Government Area and Baileys Stathénfuture.
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MATERIALS AND METHODS
Study Area:
Eight sites were chosen, shown in Fig. 1.and Figwater passing through in Baghdad city. (eigathgles
were collected from the river in the area Greay Gixed stations as shown in Fig. 1 .The studyiqds were
carried over four season, which has been sampleel every season .The first sampling 12-11-2012 repiese
the autumrseason. The second during 20-1-20&Brepresent the winter season .The third in 29B32to
represent the summer season. The fourth durin§-2913 to represent tls@mmer spring season.The water
samples were collected from the subsurface laystopper polyethylene plastic bottles.
Physico-Chemical Analyses: [6].
Field parameters (temperature, pH, electric condtic EC), total dissolved solids ,and were measuin-situ
using multi-probe system HACH and rechecked in fatmyy, Turbidity was measured by Nephelometric
turbidity meter, Chemical Oxygen Demand(COD) andasueing the quantity of greases and oils via the
gravimetric methods. The chemical analyses alsludiedd measuring the anions such as the (Sulph@g%S
phosphate (p©® and Nitrate (N@) by using the techniques of the UV — VIS Spectaiphmeter type
(Shimadzu UV- 160A). In order to identify the maiations in the water , the concentration of 2,€a and
Mg*? were measured .The above mentioned analysesdvisom using the classical chemical analyses asch
titration as in measuring the (GI(HCQ;- ,Ca? ,Mg™ )lons

Owing to the importance of assessing the trackreavy metals in water due to their direct effacthuman
health and reliability, metals were measured; Flénmmic Absorption spectrophotometer type (ShimadzA-
160A)Atomic Absorption/Flame Emission Spectrophogben.
was used to measure the metals .
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Figure 1. Map of the study area. of Tigris waterm Al- Grea't City-Baghdad-Iraq
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Figure 2. photo showing the sampling locations.

ESULTS AND DISCUSSION
The results of the physico-chemical analy$ithe water samples are presented in Tables 1/®j3dour

months average was taken. the temperature Air()6eé@ree CelsiuS C, Water temperature showed a
noticeable seasonal trends with a lowest valuel(18) recorded in winter and a highest {@%in summer.
Water temperature showed a positive one with amptrature during most seasons (Tables 1-4). Tidisates
that air temperature plays an important role fer ltkeat budget of the Tigris water., (pH) range W&rg-7.5) in
the alkaline side Small local differences were olesa with no clear seasonal variations. pH showeédgative
[7-8].correlation with most studied parameter, Rheglistilled water has a conductivity of 0.5s3/cm, and this
value increases up to aboytStcm due to absorption of carbon dioxide and, kesaer extent, ammonia from
the atmosphere. For surface water, the conductisitypically within the range 50-10QG5/cm [9]..Electrical
Conductivity (EC) range were (710.00- 1972.08), 0.05<P with significant difference in relatitmsites. This
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is higher than that value of WHO guidelines(ie) Q@8. EC is an indicator of water quality and soilirsgy,

hence the relatively high values observed in soragmsamples show high salinity; thus the water naybe

very suitable for domestic and agricultural us®][Ihe mean value of total dissolved solids(TDS} w&0.87-

892.50 mg/l. The values obtained for TDS is whemrarthan WHO standard of 1000mg/l for the discharfy

wastewater into surface water.
Chemical Oxygen Demand is the measure of amountxgfen required to breakdown both organic and
inorganic matters. The COD value of the sample reasrded as 8.00-490.00/l. Std. Deviation(54.88-8%
This samples values was lese than that of WH@edines value of 1000 mg/l. [11] It showed positive
correlation with many parameters like, for instar€e, SQ, 2-, NQ'", Na, K, Ca and Mg ,during most seasons
(Tables 1-4 &5),

which constitute the major anions and cationsgmein the Tigris water and mean SAR & Classwas (Us
salinity) in the water samples (Table 6).Trace am®of minerals such as Na, Ca, and Mg were predeatiove
than WHO recommended level in(Table 5).The presafceNa, Ca and Mg in excess makes water unfit for
irrigation since its application increase probleafssoils salinity and its permeability determinatito crop
plants[12-"13 ]. The World Health Organization (WHi@ernational Standard for Drinking Water (199&%].
<50 mg/L as soft water, 50 to 150 mg/L as modeyatard water and water hardness above 150 mg/laabs h
CaCO03. As sifted water with a total hardness o£08 Based on this classifications, all the watengles
analysis are moderately hard water, thus thergate suitable for domestic use in terms of hagsin€hloride
concentrations varied between 16.07 to 29.54'mghe chloride concentrations possessed a gooitieos
relationship with most anions and cations. Sulpkhtaved a behavior similar to that of".GF-8]Lead is a metal
that has been used for a long period of time, f@m@le in batteries, ammunition and alloying eletaefihe
metal can cause toxic effects in humans and animnadsis also an inhibitory substance for microlgadal
degradation processes. Chromium is a transitiomexi¢ located in group VI the periodic table andriwst toxic
form, the hexavalent Cr(VI),is usually associatethwxygen to form the chromate
(CrO, %)or dichromate (GO, %; [15-17].Removal of Cr (VI) can be done by adsimpton a non-toxic natural
substance [18].

[6] Tubie (1) Physico chemnical characters were analyzed by using standard methods

Location 1 ‘ 2 ‘ 3 | 4 | 5 Methods
Date awiwmn 2012/11/12
NO. | Physico-chemical UNIT TEST
parameiers
1 Temperatur °C 30 30 30 30 | 30-36 Thermo-meter
2 PH 6.63 6.97 6.72 6.92 6.91 PH-meter
3 Conductivity ys/cm 1130 885 1100 1340 1460 Conductivity-meter
4 Total suspended solids g/l 230 92 8500 704 284 Colourmetric
(T.5.5)
s Chemiral oxygen g1 204 57 205 208 210 Gravimetric
deamaned (COD)
6 Total dissolve solids g1 638 502 690 116 185 Gravimetric
(T.D.5)
7 Chloride as C1 mg/1 121 92 105 112 125 Titration
8 Nitrate as NO; mg/l 1.0 239 22.6 7.08 1.0 Turhiditimetric
9 Phosphate as POy mg/l 385 5.4 4.40 4.70 5.46 Colourmetic
10 Sulfate as 04 mg/l 245 183 209 276 290 Colourmetic
11 Lead ph mgl 0.0 0.0 0.0 0.0 0.0 Atomic-ahsoiption
12 Cr mgl 0.0 0.0 0.0 0.0 0.0 Atomic-ahsoiption
13 Cu mgl 0.0 0.0 0.0 0.0 0.0 Atomic-ahsorption
14 Ni mgl 0.01 0.0 0.0 0.0 0.01 Atomic-apsorition
15 Fe mgl 0.0 0.02 0.02 0.0 0.02 Atomic-ahsorption
16 Cd mgl 0.0 0.0 0.01 0.0 0.0 Atomic-ahsorption
17 0il and Grease mgl 72 - - - 24 Gravimetric
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Location O5tation | 7Station | 8Station mean Standard
Deviation
for §-
stations
Date autumn 2012/11/12
NO. | Physico-chemical UNIT
parameters TEST
1 Temperatur “C 32 32 32|32
2 PH 743 711 T.45 7.2 0.29
3 Conductivity us/cm 807 02.0 094 1102 235.00
4 Total suspended solids mg/1 32 86 48 1102 235
(T.5.5)
5 Chemical oxygen deamaned | mg/ 58 315 60 168.00 01.42
{COD)
fi Total dissolve solids (T.D.S) | mg/l 448 1810 658 $04.62 420.36
7 Chloride as Cl mg/1 71 145 9 106.25 24.76
5 Nitrate as NO; mg/1 4.3 13.8 4.25 11.52 7.79
9 Phosphate as POy mg/1 BDL 4.33 EDL 4.63 0.56
10 Sulfate as S04 mg/1 176 304 183 23325 52.24
11 Lead ph mg1 0.0 ND ND
12 Cr mg1 0.0 ND ND
13 Cu mg/1 0.0 ND ND
14 Ni mg/1 0.0 ND 0.01
15 Fe mg/1 0.2 0.10 0.04
16 Ccd mg/1 0.0 0.01 0.0
17 0il and Grease mg/1 - 40 - 45.33 24.44
Table (2) Physico chernical characters were analyzed by using standard methods[€]
Location Station | Station | Station | Statio | Station Methods
1 2 3 4n 5
Date wititer seasot 2013/1/20
NO. | parameter UNIT
TEST
1 Temperatur °C 19 19 19 19 19 Thermo-meter
2 PH 7.51 7.03 T.24 7.04 7.20 PH-meter
3 Conductivity psicm 1650 027 1360 1149 970 Conductivity-meter
4 Total suspended mg/1 553 242 316 512 430 Colourmetric
solids (T.S.8)
5 Chemical oxygen mg/1 262 189 336 14 185 Gravimetric
deamaned (COD)
6 Total dissolve solids mg/1 950 830 702 662 588 Gravimetric
.D.8
7 ghlun)de as Cl mg/l 159 99 158 145 112 Titration
8 Nitrate as NO3 mg/1 4.08 4.49 4.06 4.68 2.39 Turbiditimetric
o Phosphate as POy mg/l 8.27 1.2 4.55 4.89 3.67 Colourmetic
10 Sulfate as SO4 mg/l 588 243 553 311 255 Colourmetic
11 Lead ph mg/1 ND ND ND ND ND Atomic-absorption
12 Cr mg/1 ND ND 0.03 ND ND Atomic-absorption
13 Cu mg/l ND ND ND ND ND Atomic-absorption
14 Ni mg/l 0.01 ND ND ND 0.02 Atomic-apsorition
15 Fe mg/l ND 0.011 0.02 0.010  |ND Atomic-absorption
16 Cd mg/l ND ND ND ND ND Atomic-absorption
17 0il and Grease | mg'1 49.6 72 80 342 57.6 Gravimetric
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Location 65tation | TStation 3Station mean Standard
Deviation
for 8-stations
Date winter 2013 /1/20
NO. | parameter UNIT
TEST
1 Temperatur °c 19 19 19 19 19.5
2 PH T.40 6.92 7.50 T34 0.25
3 Conductivity ps/cm o007 1550 1972 1308.12 388.28
4 Total suspended solids | mg/1 138 304 382 39562 0.427
(T.5.5)
5 Chemical oxygen mg/1 151 490 354 27262 11395
deamaned (COD)
6 Total dissolve solids mg'1 586 862 1330 1308 388.28
.D.§
T ((Zrh.lon)de as C1 mg/1 145 118 184 140.00 28.33
8 Nitrate as NO3 mg'1 6.34 7.38 5.2 5.09 1.48
0 Phosphate as POy mg/1 0.83 5.86 5.69 106.71 201.04
10 Sulfate as S04 mg/1 181 255 540 365.75 16542
11 Lead ph mg/1 ND ND ND
12 Cr mg'1 ND ND 0.01
13 Cu mg1 ND ND ND
14 Ni mg1 ND ND ND
15 Fe mg/1 ND ND ND
16 Cd mg/1 ND ND ND
17 0Oil and Grease | mg/1 01 115 66 109.15 06.27
Tabie (3) Physico chemical characters were analyzed by using standard methods[6]
Location 1Station | Station | 3Station 45tation | Station | Methods
2 5
Date Springer 2013/3/28
NO. | Physico-chemical UNIT
parameters TEST
1 Temperatur °C 21 21 21 20 21
2 PH 6.65 .05 111 7.68 6.77
3 Conductivity ps/cm 1378 1005 1855 1150 1518
4 Total suspended solids | mg/1 168 266 508 370 740
({T.5.8)
5 Chemical oxygen mgl 65 157 45 31 112
deamaned (COD)
] Total dissolve solids mgl 986 726 088 326 1006
(T.D.5)
7 Chloride as Cl mg/1 145 b 1) 132 70 107
3 Nitrate as NOs; mg/l 185 16.4 5.3 322 £.23
9 Phosphate as POy mg/1 3.55 1.77 8.56 3.7 59
10 Sulfaie as §04 mg/1 218 271 230 281 249
11 Lead ph mg/l ND ND ND ND ND
12 Cr mg/1 ND ND 0.03 ND ND
13 Cu mg/1 0.01 ND ND ND ND
14 Ni mgl 0.01 1.46 0.11 0.54 ND
15 Fe mg/1 0.52 0.011 0.02 0.010 ND
16 Cd mg/1 ND ND ND ND ND
17 0il and Grease | mg/1 3 29 - - 20
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Location Stationf | 7 Siation | §Station mean Standard
Deviation
for 8-
stations
Date Springer 2013/3/25
NO. | parameter UNIT TEST
1 Temperature “C 21 21 21
2 FH 7.00 6.84 7.42 7.03 0.40,
3 Conductivity us/cm 2000 067 s01 1334.25 432.87
4 Total suspended solids | mg/1 846 100 358
(T.5.5)
5 Chemiral oxygen mg/1 35 16 10 60.853 54.82
deamaned {COD)
6 Total dissolve solids mg/1 1382 674 552 802.50 258.06
({T.I.5)
7 Chloride as C1 mg/1 126 72 77 102.25 20.00
8 Nitrate as NOz mg/l 13.0 18 20 12.85 6.47
9 Phosphate as POy mg/1 4.7 290 36 4.55 2.09
10 Sulfate as 504 mg/l 400 103 183 247.50 68.52
11 Lead pb mg/1 ND ND ND
12 Cr mg/1 ND ND ND
13 Cu mg/1 ND ND 0.01
14 Ni mg/1 ND ND ND
15 Fa mg/1 0.18% ND 0.16
16 Cd mg/1 ND ND ND
17 0il and Grease | mg/1 28 136 - 12.70 20.14
Tuble (4) Physico chernical characters were analyzed by using standard methods[s]
1Station | 2Station | Station | 4Station | 5Station
3
Date summer 2013/ 5/29
NQ. | parameter UNIT
TEST
1 Temperatur “C 29 30 30 28 28
2 FH 6.47 6.67 6.47 6.69 6.68
3 Conductivity usfcm 1329 1170 1052 1150 1114
4 Total suspended solids | mg/1 112 1844 13230 | 292 1948
(T.5.5)
5 Chemiral oxygen mg/1 129 430 315 193 408
deamaned {COD}
6 Total dissolve solids mg/1 772 640 660 760 013
(T.D.5)
7 Chloride as C1 mg/1 139 119 112 139 208
g Nitrate as NOg mg/1 2.9 4.43 4.43 395 4.74
0 Phosphate as POy mg/1 3.7 4.896 6.12 4.75 12.7
10 Sulfate as S04 mg/1 218 m 230 281 249
11 Lead ph mg/1 ND ND ND ND ND
12 Cr myg/1 ND ND 0.02 ND ND
13 Cu myg/1 0.01 ND ND ND ND
14 Ni mg/1 ND 0.03 ND 0.024 ND
15 Fe mg/1 0.047 0.010 0.02 0.010 ND
16 Cd mg/1 ND ND ND ND ND
17 0il and Grease | mg/1 2% 20 304 ] 56
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Location GStation | Station Station mean Standard
7 8 Deviation
for 8-stations
Date summer 2013/5/29
NO. UNIT
TEST
1 Temperatur °C 30 27 29
2 PH 7.09 7.42 6.69 6.77 0.32
3 Conductivity us/cm 710 0.5 1815 1155 324.86
4 Total suspended solids mg/l 1462 174 208 1155.87 324.86
.5.8
5 ((Zrhemica] oxyzen deamaned | mg/l S0 8 129 217.50 166.61
{COD)
6 Total dissolve solids (T.D.8) | mg/1 470 644 1223 760 370.5
7 Chloride as C1 mg/1 60 109 150 130.62 42.87
8 Nitrate as NOz mg/1 590 5.90 11.97 54513 2871
9 Phosphate as POy mg/1 4.65 5.66 6.0 6.07 2.78
10 Sulfate as 804 mg/1 196 21 400 24612 70.27
11 Lead ph mg/1 ND ND ND
12 Cr mg/1 ND ND ND
13 Cu mg/1 ND ND 0.02
14 Ni mg/1 ND ND ND
15 Fe mg/1 01z 0.02 0.20
14 Cd mg1 ND ND ND
17 0il and Grease mg/1 I 3.6 6.8 12.70 20.14
Tuble (5) Hardness , (HCC)3'1 ), % Na, SAR, Turbidity( NTU)
( cations Na, k, Mg, Ca), in winter and summer
NO. (HCOz! ) Hardness HTU
Yala SAR. Ma k Ivig Ca mgl-l
CaCos
) Na x 100
%Na = —
Na+K+Mg+Ca
winter
1 31.34 5.70 M43 17| 55808 207 233 73 1.1
2 31.94 £.39 415 23| 63536 247 363 323 0.3
3 3318 fi.16 372 221 51011 217 224 264 11.8
4 33.04 .03 36 1.&| 50950 0.2 211 260 509
5 377 9.06 585 12| a1.712 45 375 315 4.8
f 3288 5.96 352 21| 48153 214 212 251 3lé
7 4581 12,83 856 | 123 62441 26.5 423 323 128
g 32.53 fi.049 37 19] 5332 215 333 73 18.3
suImmner
1 54.45 1619 1014 64| 52713 57 551 281 19.0
2 47.157 1371 94| 114 63,96 7.2 431 33 70.3
3 33.24 .20 40.6 £.9 5277 204 365 268 214
4 1741 6.57 538 85 99 34 44 495 405 18.6
5 33.00 816 1.5 102 65,60 245 531 in 455
f 31.93 5.87 36 1.6 5532 19.8 77 77 399
7 43.61 11.89 gla| 114 69,05 241 EIH 48 214
g 46.91 1527 1205| 119 93,57 30.9 fifi2 462 163
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Figure 3. Distribution of ( Mi & Fe)mg/L  inthe water samples.

Table (6 3 Mean SAR&E Class water (Us salinity) in the water samples

Station Na: ! y 3 4 5 § 7 3
MMean SAR 15.06 | 1268 | 7.57 5.3 8.56 5.52 116 | 1411
Class watert 51 51 51 51

Us salinity 32 32 37 32
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Zeitschriftenbibliothek EZB, Open J-Gate, OCLC WorldCat, Universe Digtial
Library , NewJour, Google Scholar
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