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Effect of Upper Zab River Confluence Point on The Quality
Characteristics of Tigris River Water

Abstract

Many sources play a significant role in changing the Tigris river water quality
within Iragi territory, such as the river's tributaries receiving points, impounding like
Mosul dam, the residential settlements as Mosul city, and the untreated discharge of
agricultural activities.

The First river tributary is Khabbor which confluences the Tigris River at
Feshkhaboor village, near the Iraqi-Turkish borders. The second one is Upper Zab
which meeting the river at Mishrag, 45 Km south of Mosul. Upper Zab Tributary is
characterized by high discharges rates, and high pollution content. The study aim to
evaluate its effect on the Tigris river water quality.

The Study revealed that the Upper Zab river has buffering capacity that polishes or
enhances the Tigris river water characteristics, with an adverse effect for the others. For
example, the values increased by 6% for pH, 56% for Dissolved oxygen, and 134.5%
for alkalinity, Whereas the other characteristics decreased by 27.7% for electrical
conductivity, 23.6% for total solids, 40% for suspended solids,16.5% for calcium ion,
20% for chloride, 33% for sulfate, 50% for chemical oxygen demand, and 6% for
biological oxygen demand.

Key words: Upper Zab river, Tigris river, Water quality
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5 5.1 5 5 5 5 4.9 5 cI (mg/l)
310 313 305 312 149.5 151 147.5 150 S04 (mg/l)
121 | 126 | 12 | 115 | 16 17 15 16 CoD (mg/l)
6.3 6.0 6.2 6.4 8.6 8.9 85 8.5 BODs (mg/l)

i~ 91 /ipve g /<CK? 6007 (99-18)

Ty 550 M (rmy

9L



A adaiall 4 ailadl) Juna 1(3) Jsia

B

BN

b

Juadll | by | bay | G | el | ey | by | G | Jwdd) | b | by | O vasdl
7.5 7.5 7.4 7.6 1.7 1.7 1.7 7.6 7.8 7.5 7.8 7.8 pH
544 550 540 541 1990 | 2012 | 1997 | 1960 640 654 643 622 EC
uS/cm@25°C
62 | 62 | 62 | 61 | 51 | 51 | 51 | 50 | 5 | 51 | 50 | 49 DO (mg/l)
567 571 570 559 4116 | 4134 | 4139 | 4080 803 808 805 796 TS (mg/)
117 121 119 112 3589 | 4002 | 2599 | 2566 277 280 279 270 SS (mg/l)
227 | 24 | 23 | 21 | 254 | 251 | 25 | 26 | 137 | 14 | 14 | 13 ca™ (mg/l)

5 4.7 55 4.9 7.3 7 8 7 3.1 3.6 3 2.6 Mg** (mg/l)
87 | 87 | 88 | 85 | 17.7 | 17.7 | 183 | 17 | 109 | 110 | 1L1 | 105 | Alkalinity (mg/l)
781 | 729 | 71.9 | 706 | 935 | 945 | 94 | 92 | 507 | 50 | 51 | 51 Hardness mg/l)
29 | 3 3 | 27 | 53 | 5 6 5 | 83 | 9 8 8 cr (mgl)
133 134 130 135 302 30.5 28 32 191 190 186 196 SO, (mg/l)
946 | 94 | o1 | 98 | 13 | 13 | 11 | 14 | 99 | 103 | 92 | 102 COoD (mg/l)
163 | 165 | 158 | 166 | 87 | 87 | 85 | 88 | 11.25 | 112 | 111 | 11.45 BOD; (mg/l)

i 91/ipve /<R 6007 (99-18)

Ty 50D e by

LL



Y adaall 43¢l (ailadl) Jana 1(4) Jsia

U4 B Jsbl uaadll
Jirall | by | daeg | Cpan | il | by | by | G | Jaad) | b | Dy | O
8§ |8l| 8 | 8 | 78 | 78 | 79 | 77 | 81 |81 | 81| 8 oH
EC
332 | 338|336 |322| 364 | 368 | 366 | 359 | 524 | 522 | 521 | 530 | puS/em@25
°C
9 |90 |91/89| 69 | 69 | 71 | 68 | 85 | 84 | 89 | 82 | DO (mg/l)
510 | 512 | 508 | 518 | 5043 | 5044 | 5024 | 5060 | 537 | 541 | 533 | 537 | TS (mg/l)
147 | 152 | 149 | 140 | 4720 | 5044 | 4706 | 4725 | 123 | 125 | 120 | 123 | SS (mg/l)
20 | 20 |18 |20 | 17 | 17 | 17 | 16 | 103 | 11 | 10 | 10 | Ca" (mg/l)
01 | 9 |92| 9 |136| 14 | 14 | 13 | 99 |101| 99 | 98 | Mo
(mg/l)
84 | 85| 8 |86 169 | 168 | 168 | 170 | 215 | 22 | 215 21 A'ggg';/rl‘)'ty
864 |88 |° |88 |547 | 55 | 55 | 54 | 362 | 37 | 350 | 363 H?r;‘;;‘l‘;ss
32 |31 33|30 32 | 31 | 33 | 30 | 58 | 59 | 59 | 55 | CI(mgl)
758 | 77.3| 74 | 76 | 217.3| 220 | 214 | 218 | 1416 | 145 | 136 | 143 | SO (mg/l)
79 |8 |75 |8 |567| 61 | 52 | 57 | 37 | 37 | 37 | 38 | COP
(mg/l)
BODs
151 [152| 15 | 15| 57 | 58 | 56 | 56 | 99 |100| 98 | 9.8
(mg/l)

e 91 /ipve /<R 6007 (99-18)

Ty 0P e by

8L



aabl) adutall Ayl (aibadll Jana (5) Jsta
) Jsbl

uaadl)
Jual) | Jlew | by | O | Jaall | Jlen | by | Oman | el | Jlw | Dy | O
81 | 81 | 81 8 | 78 | 78 | 78 | 77 | 81 | 8 | 8 |81 oH
331 | 340 | 335 | 318 | 420 | 427 | 421 | 412 | 509 | 520 | 508 | 500 EC
puS/cm@25°C
87 | 82 | 83 | 80 | 71 | 71 |82 | 7 |85 |84 |86 84| po(mg)
530 | 531 | 527 | 532 | 5457 | 5463 | 5545 | 5468 | 560 | 563 | 550 | 566 | TS (mg/l)
107 | 107 | 105 | 108 | 4910|4920 | 4895 | 4915 | 183 | 183 | 181 [ 184 | g5 (mgn)
313 | 32 | 32 | 30 [175[175[ 18 | 17 | 104|101 11 [ 10 | ca™ (mg/)
97 | 97 | 99 | 95 | 26 | 26 | 27 | 26 | 26 | 25 | 26 | 25 | mg™ (mg/)
8.9 9 89 | 88 | 166 | 167 | 16.4 | 166 | 189 | 195|185 | 18 | Alkalinity
(mg/1)
118.4 | 119.2 | 1175|1185 547 | 55 | 50 | 55 | 37 | 40 | 32 | 39 H?rdysss
mg
4.9 5 | 49 | 48 [ 34 |31 (38 |32 (58| 6 |58|57| cr(mg)
782 [ 796 | 77 | 78 | 136 | 136 | 133 | 138 | 134 | 136 | 128 | 138 | 50,7 (mg/l)
81 | 8 | 8 | 8 | 19 | 20 |17.4| 195|853 | 86 838 85 | cOD (mg/)
12 | 14 | 10 | 12 | 86 | 88 | 86 | 85 | 963 | 9.7 | 96 | 96

BODs (mg/l)

i 91 /ipve /<R 6007 (99-18)

Ty 7D Fe [y
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Lo lal) glaal) clie clagad @il :(6) s

Q=1m’/hr (2) sl

Q=116m/hr (1) sl

_ : : : waadl)
Jaxdl) BN 3 Jsil | Ol [ 4 BN Jsu
1.05 09 | 135 | 09 27 | 31 | 25 2.6 pH
20 26 21 14 17 25 14 13 Temp. (°C)
65210 1000 | 61880 | 132750 | 4540 | 364 | 8581 | 4675 | EC pS/cm@25°C
6.8 3 8.6 8.7 82 | 86 | 7.9 8 DO (mg/l)
65446 99940 | 36810 | 59590 | 11420 | 4210 | 26480 | 3570 TS (mg/l)
7823 7370 | 13340 | 2760 | 7420 | 230 | 21890 | 140 SS (mg/l)
254 441 | 2004 | 1202 | 230 | 443 | 1699 | 787 Ca™ (mgll)
23.9 347 | 224 | 146 | 217 | 368 | 19.6 8.7 Mg** (mg/l)
Nil Nil Nil Nil Nil | Nil | Nil Nil | Alkalinity (mg/l)
1016 1671 | 1017 | 360 | 666 | 1259 | 506.2 | 2317 Hardness
(mg/l)
104 141 | 64 | 106 | 343 | 928 | 64 943 CI (mg/l)
20831 23680 | 14938 | 23876 | 1559 | 1354 | 2019 | 1306 S04~ (mg/l)
233 317 | 193 | 160 44 | 100 | 23 9 COD (mg/l)
16.4 19 27 3.25 12 | 173 | 118 | 695 BOD; (mg/l)

i~ 91/inve /<2 6007 (99-18)

Ty 557Fo e (e
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(81-66) <2009 (ja/23201/16 laall/Asusigl) aglell ¢y <5 dlaa

Callilly Y cpabaiall Ay i) (ailodl Jaral ilasy) Jlatl 1(7) Jsta

) adaial) (Sl adaial
(MJM<0 0‘5) Gilady) £ Jarall Gilady) £ Jarall il
P=" @ hal) @ hal)
0.704 0.14+7.96 0.44+7.62 pH
0.432 89.36+406.9 700.4+1057.6 EC
0.063 0.95+8.14 0.57+5.41 DO
0.000(4 5i2v) 2258.9+2030.7 1719.54+1829.1 TS
0.000(% sizs) 2347.0£1698.2 1488.6+1149.77 SS
0.008 (4 5i2x) 4.21+15.55 5.37+£20.56 Ca"™
0.013 (& sixx) 2.13+10.88 1.945.14 Mg~
0.000(%: six<) 77.07%66.17 4.08£12.4 Alkalinity
0.349 22.2+59.15 18.57+71.98 Hardness
0.01(3 520) 1.33+x4.01 2.39+5.52 Ccr
0.05(4 si2e) 61.42+144.81 70.47+117.94 SO,
0.996 19.29+£57.66 42.2+68.66 COD
0.000(42 5i2x) 4.06+£10.19 3.37£12.07 BODs
ga'lf\.“ bﬁ.d\j Gullil) éh&d\ O bl las 45)laa (8) Jesa
% ) adaial) (A adaal) gaail
6 8.05 7.65 pH
EC
27.7 428 592 LSIM@25°C
56 8.75 5.6 DO (mg/l)
236 523.5 685 TS (mgll)
-40 135 197 SS (mg/l)
-16.5 15.2 18.2 Ca"" (mg/l)
211 9.5 4.05 Mg™™ (mg/l)
134.5 15 9.8 Alkalinity (mg/l)
-5 61.15 64.4 Hardness (mg/l)
Cr
-20 45 5.6 (malh)
S04
-33 108.7 162 malh)
COD
-40 58 96.8 malh
BODs
-9.4 125 13.8 (ma/h
(1982¢ (aldiall eyt Aalad) Ayl Calilly S Cppmaial) il ¢y A3j\a £(9) Jgaa
Cl- Mg+ Ca++ Hardness pH uaadl)
21.2 21.5 58.6 233 7.8 (AL adaial)
20.9 19.3 56.4 220 8.0 Gl adaial)

81



