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HYDROCHEMISTRY OF THE GROUNDWATER IN
SHA'ABANI - BAWARA AREA, CENTRAL WEST IRAQ

Shehla S. Z. Al-Muslih

ABSTRACT

This study deals with the hydrochemical evaluation of the groundwater in Sha'abani —
Bawara area, which is located in the middle and southern parts of Al-Jazira Area, central west
Iraq. The study regarded that the Quaternary sediments are the main water bearing horizons in
the study area, and may be connected with Fatha Formation (Middle Miocene), which
consists of cyclic sediments; each cycle consists of green marl, limestone and gypsum. The
cycles are repeated, with irregular thicknesses for each cycle and even each rock constituent.
The main characteristic of the formation is the karstification, which had increased the porosity
and permeability of the formation.

The Injana Formation consists of cyclic deposits; each cycle consists of reddish brown
sandstone, siltstone and claystone. Very rarely thin (5 — 25 cm) horizons of limestone and
gypsum may occur in the lowermost part of the formation. In some locations, Injana
Formation (Upper Miocene) contains water, and is considered as the first aquifer below the
Quaternary aquifer.
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The results of the chemical analysis are graphically represented in several classifications
(Hem, Sulin classification, and Scholler — Sulin diagram). Further more, mathematical
evaluation (cluster analysis) of the results were achieved to identify the origin of the ground
water and mineral resources, and to support the more soluble salts in the groundwater, which
include Sodium Chloride (NaCl), Magnesium Nitrate [Mg(NO;)], Calcium Bicarbonate
[Ca(HCO:s3),], and Calcium Sulphate (CaSOy).

In conclusion, the ground water in Sha'abani — Bawara area is saline, not good quality
water and not suitable for human consumption. Nitrate concentration (52 — 827 mg/l) is
slightly high in several wells. The relatively high proportion of nitrate is most probably due to
the impact of fertilizers used by human activities. The water type is proved to be mainly of
Sulphate and Chloride types.
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) a | €& | Mg’ | Na' |HCOy | SOf | CI | NO; | L. TDS J'::::““ ol
gisad | PT 1 @pm) | (ppm) | (ppm) | (pPm) | (pPM) | (PPM) | (Ppm) (mg\l) ’(S AR) c
1 73 | 676 239 584 116 | 3313 | 941 316 | 73557 | 5149 49 Ca-Na-Mg-
Sulphate chloride
2 74 | 600 292 280 122 | 2245 | 600 220 | 6330 | 4431 23 Ca-Mg-Sulphate
Chloride
3 72 | 941 173 198 134 | 1880 | 430 144 5625 | 3958 1.6 Ca-Sulphate
4 74 | 670 244 | 1518 | 146 | 2609 | 2208 | 442 . 7767 . Na-Ca-Chloride
Sulphate
5 74 | 646 161 206 124 | 1784 | 4907 | 214 - 8164 - Ca-Mg-Chloride
6 73 | 639 141 206 134 | 1834 | 290 158 6180 | 3426 1.9 Ca-Sulphate
7 72 | 616 196 214 155 | 1939 | 269 326 5380 | 3766 1.9 Ca-Mg-Sulphate
8 73 | 641 207 242 103 | 2028 | 330 725 | 5552 | 3887 2.1 Ca-Mg-Sulphate
9 72 | 604 135 230 152 | 2071 | 295 106 | 5395.7 | 3777 22 Ca-Sulphate
10 | 73 | 646 244 252 122 | 2257 | 632 300 | 65129 | 4559 2.1 CA-Mg-Sulphate
Chloride
1 | 75 | 89 228 224 122 | 2043 | 529 146 | 6045.7 | 4232 1.7 Ca-Mg-Sulphate
Chloride
12 7 577 119 198 183 | 1929 | 146 240 4930 | 3451 2 Ca-Sulphate
13 | 69 | 639 118 122 195 | 1737 | 256 172 4748 | 3324 12 Ca-Sulphate
14 | 73 | 941 137 206 153 | 1812 | 415 260 5748 | 4024 1.7 Ca-Sulphate
15 | 74 | 600 104 146 122 | 1741 | 195 108 4357 | 3050 1.4 Ca-Sulphate
16 | 7.05 | 618 208 175 122 | 2257 | 632 300 | 54743 | 4559 1.6 Ca-Sulphate
17 | 72 | 593 157 124 159 | 1820 | 195 150 | 46229 | 3236 12 Ca-Mg-Sulphate
18 | 7.5 | 562 322 154 98 | 2331 | 323 220 | 58043 | 4063 13 Ca-Mg-Sulphate
24 | 72 | 315 314 80 146 | 1703 | 167 142 | 41386 | 2897 0.8 Mg-Ca-Sulphate
25 | 73 | 585 199 160 134 | 1997 | 270 150 5050 | 3523 15 Ca-Mg-Sulphate
26 | 73 | 612 30 46 159 | 2268 | 268 160 | 5755.7 | 4029 4.9 Ca-Na-Sulphate
27 | 74 | 688 197 170 122 | 1972 | 309 226 5320 | 3724 1.5 Ca- Mg Sulphate
28 | 73 | 608 149 160 134 | 1878 | 341 86 | 48429 | 3390 15 | Ca-Mg-Sulphate
29 | 75 | 600 145 140 140 | 1695 | 259 88 | 44386 | 5107 13 Ca-Mg-Sulphate
30 | 75 | 595 345 2438 134 | 8367 | 568 284 | 151543 | 10608 2 Ca-Mg-Sulphate
31 | 725 | 596 | 234 | 283 | 140 | 2256 | 411 194 ; 4165 ; Ca-Mg-Sulphate
Chloride
33 | 7.1 | 626 102 220 134 | 1907 | 234 157 5000 | 3500 2.1 Ca-Sulphate
35 | 73 | 651 354 600 128 | 2522 | 451 128 | 82214 | 5755 47 | Ca-Mg-Na-Sulphate
36 | 72 | 626 235 394 171 | 2268 | 504 171 | 67343 | 4714 34 |Ca-Mg-Na-Sulphate
37 | 7.1 | 616 304 370 134 | 2365 | 554 134 | 67414 | 4719 3 Ca-Mg-Sulphate
Ca-Mg-Na-
38 | 715 | 651 339 629 171 | 2824 | 898 204 8305 | 5814 5 Sulfore. Clos e
Ca-Mg-Na-
39 | 79 | 601 343 787 134 | 2843 | 895 296 | 8567.1 | 5997 6.3 Sulfate Chloride
40 7 908 174 182 67 | 2981 | 270 306 | 71543 | 5008 1.5 Ca-Sulfate
© | 74 | 716 218 510 140 | 2385 | 817 306 | 7581.4 | 5167 43 Ca-Na-Mg-
Sulphate
43 | 75 | 629 50 129 116 | 1748 85 151 | 42243 | 2957 1.3 Ca-Sulfate
44 | 74 | 637 47 223 79 1904 | 149 25 | 44914 | 3144 23 Ca-Sulfate
45 | 7.6 | 629 136 253 183 | 1463 | 356 213 5430 | 3861 23 Ca-Sulfate
46 | 77 | 669 43 230 92 1896 | 213 151 | 48814 | 3417 23 Ca-Sulfate
47 | 75 | 643 23 30 177 | 1520 32 52 | 35643 | 2495 0.3 Ca-Sulfate
48 | 76 | 601 29 105 110 | 1508 57 87 6060 | 3555 1.1 Ca-Sulfate
49 | 74 | 701 15 193 104 | 1778 | 128 220 5700 | 3170 38 Ca-Sulfate
50 | 74 | 649 162 215 177 | 2134 | 234 250 | 55843 | 3909 1.9 Ca-Mg Sulfate
51 | 73 | 625 121 310 128 | 2209 | 341 130 | 5677.1 | 3974 37 Ca-Na-Sulfate
52 | 76 | 721 243 863 158 | 2283 | 1427 123 | 8368.6 | 5858 71 Na-Ca-Sulfate
3 | 76 | 804 396 745 146 | 2533 | 1853 827 | 96743 | 6772 5.4 Ca-Mg-Na-Sulfate
Chloride
54 | 78 | 637 204 380 128 | 2329 | 501 54 N 4264 N Ca-Mg Na Sulfate
56 | 76 | 737 190 450 158 | 2118 | 858 109 | 6617.1 | 4632 3.0 Na-Ca-Sulfate
Chloride
57 | 76 | 789 344 299 | 2791 | 2183 177 | 14514 | 8016 10 Na-Ca-Chloride
Sulfate
58 | 74 | 770 112 225 165 | 1760 | 469 189 | 52943 | 3706 2 Ca-Sulfate
60 | 74 | 651 142 280 159 | 2085 | 305 139 5050 | 3806 2.7 Ca-Sulfate
61 | 74 | 726 148 275 153 | 1891 | 1996 | 130 | 54829 | 3832 2.4 Ca-Sulfate Chlorite
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