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Abstract

The study area is located in the east of Tharthar Lake and covers an
area about 4035 Kmz2. Groundwater is the most important source in the
area except the area in the east, which is, depended on Tigris River. For
studying the suitability of groundwater, chemical analyses for 42 wells
have been used. ArcGIS software has been used to build Raster for
required chemical elements to calculate the suitability by using Map
Algebra (Calculator). For drinking water, WHO and Iraq standards have
been entered in a model to calculate the suitability. The suitability for
drinking water shows small area (11.94 Km2) in the east of river while the
whole area is unsuitable. For irrigation suitability, two ways have been
used Richards (1954), and Ayers and Westcot (1985), and Wilcox (1955).
Richards (1954) method shows an area (90 Km2) with a permissible water
type, while Ayers and Westcot (1985), and Wilcox (1955) method shows
an area (451 Km2) with a good water type. The Limitation of the area for
suitable water for drinking and irrigation reflects the impact of the river in
enhancing the quality of ground water while the whole is with unsuitable.
It shows the impact of lithology and arid climate on the quality of
groundwater.
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310| 567| 180| 118| 160| 8.1 | 1500 2270|3426 | 4388 | 1
688 | 213| 124 54| 298| 55| 1514 | 2260 | 3421 | 4393 | 2
760 | 515| 220| 104| 360| 3| 2084| 3110|3435 4381 3
198 | 3142 | 1791 08| 204| 5| 2092 3122|3430 43.86| 4
386| 155| 130 82| 123| 2| 1329 1984|3426 | 4393| 5
510| 567| 180| 118| 260| 32| 1521| 2270|3414 | 4354 6
306 | 501 | 1955 2745 4945| 82| 5313| 7930 | 34.20 | 43.99 | 7
241| 367 | 185.7| 2254 328.8| 6.8 3584| 5350 | 34.26 | 44.00| 8
193] 310] 180 40| 115| 7.8 1272| 1899|3417 4391| 9
1978 | 788 | 488 75| 426| 55| 3698 | 5520 | 34.13 | 43.93 | 10
2016 | 117| 512| 150| 184| 66| 2732| 4077|3419 4356 11
2131 | 108| 472| 102| 522| 6.8 2945| 4396 | 34.13 | 4359 | 12
1833 | 275| 468| 144| 649| 63| 2412| 3600 | 34.28 | 4353 | 13
1912 | 125| 345 00| 152| 47| 3781| 5644|3417 | 43.83| 14
3730 | 423| 600| 132| 152| 6| 5816| 8680|3423 43.29| 15
2297 | 57| ©598| 193| 275| 6.8 3059 | 4566|3418 43.38 | 16
1798 | 533| 599 04| 623| 7.3| 2680| 4000 | 34.24 | 43.44 | 17
1049 | 186 | 584| 154| 414| 7.2 3203 | 4781 34.14 | 4347 18
1762| 207| 574| 135| 187| 69| 3269| 4879 34.11| 43.36 | 19
3100 | 664| 480| 125| 245| 65| 2090| 3120 | 34.06| 43.83 | 20
1747| 149 616| 176| 147| 58] 2137| 3100|3425 43.74 | 21
226 | 409| 651| 345| 175| 3.6 3069 | 4580 | 34.12 | 44.10 | 22
226 | 410| 574| 321| 179| 34| 3182| 4750|3410 44.10 | 23
306 | 501 | 6957 | 2745 | 4945| 32| 5313| 7930 | 34.15 | 43.95 | 24
282 | 282| 200| 1326| 132| 3.1| 1500| 2380|3416 43.98| 25
500 | 520| 156 223| 181| 3.7 3060| 4567 |34.12| 44.03 | 26
6232 | 518| 4054 | 211| 182| 3.1 3028| 4520 34.09| 4400 | 27
262| 208 | 317.4| 2009 2175| 82| 3028 | 4520|3411 4397 28
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520  211| 109| 337| 10| 7.16| 2372 | 3540 | 34.00 | 44.05| 29
478 | 208| 345| 433| 8] 7.2 2191| 3270|3412 | 44.14 ] 30
1344 | 330| 432| 135| 212| 7.8 2405| 3589 | 34.12 | 44.05] 31
1830 | 200 619| 63| 287 | 89| 2412| 3600 | 34.32 | 43.38 | 32
1565 | 43| 608| 44| 250 | 88| 1722| 2570 | 34.40 | 43.30 | 33
1766 | 160 | 320| 121| 403| 95| 2352 | 3510 | 34.49 | 4349 | 34
1455 145| 406 | 150 | 1120| 8.4 | 1608 | 2400 | 34.42 | 43.18 | 35
1680 | 167 | 420| 166| 412 | 10.2| 2178| 3250 | 34.51 | 43.26| 36
2260 | 781| 432| 254 | 713 | 12.7| 3676 | 5486 | 34.47 | 4358 | 37
2350 | 1100| 520 200 | 874 | 10.4| 4348 | 6490 | 34.44 | 43.48 | 38
2420 1491| 336| 185| 1389 | 11.8 | 5233 | 7810 | 34.48 | 43.17 | 39
1725 284| 600| 83| 311| 11| 2398| 3579 |34.17 | 43.86 | 40
1574 142| 560 80| 120 114 | 2124 | 3170|3438 | 4359 | 41
1800 | 165] 590 | 95| 122| 12| 3655| 5455 34.37 | 4349 | 42
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ohall & 55 S04 | Ca | Mg | Na | K | s
Na-Mg-Ca-CI-SO4 10.81 9 983 113 |02l ] 1
Na-Ca-SO4-CI-CO3 [ 1433 |62 |45 1296 (014 | 2
Na-Ca-Mg-SO4-CI-CO3 | 15.83 |11 | 867 | 1565 [0.08 | 3
Ca-Na-Mg-CI-CO3 413 |8.06 |817 |887 (013 | 4
Mg-Ca-Na-SO4-CO3-Cl [ 1221 |65 | 6.83 |535 |0.05 | 5
Na-Mg-Ca-Cl-504-CO3 | 10.81 |9 983 113 008 | 6
Mg-Na-CI-CO3 638 078 (2288 |215 |021 | 7
Mg-Na-Ca-Cl 502 [920 (1878 |143 |0.17 | 8
Na-Ca-CI-CO3 402 |9 333 [935 (02 | 9
Ca-Na-SO4-C| 4101 (244 625 1852 [0.14 | 10
Ca-Mg-SO4 22 266 125 |8 017 | 11
Ca-Na-504 424 (236 |85 227 017 | 12
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Na-Ca-Mg-SO4 3810 [ 234 |12 | 2822 |0.16 | 13
Ca-S04 3083 [1725 (75 |661 |012 | 14
Ca-SO4 7771 |30 |11 |[661 [015 | 15
Ca-Mg-SO4-Cl 4785 [290 | 16.08 |1.06 [0.17 | 16
Ca-Na-SO4-C| 3746 | 2095 |7.83 |27.09 (019 | 17
Ca-Na-Mg-SO4 406 |20 |1283 |18 [01s | 18
Ca-Mg-SO4 3671 [28.7 [11.25 [8.13 |0.18 | 19
Ca-SO4-Cl 6458 [ 24.45 [10.42 | 10.65 |0.17 | 20
Ca-Mg-SO4 364 308 [14.67 [6.39 |0.15 | 21
Ca-Mg-Cl 471 [ 3255 [28.75 [761 |0.09 | 22
Ca-Mg-C| 471 287 [26.75 [7.78 009 | 23
Ca-Mg-Na-Cl 6.38 | 3479 | 2288 | 215 008 | 24
Ca-Mg-Na- 588 | 2507 | 19.38 |14.43 [008 | 25
Mg-Cl-S04-CO3 1200 [7.8 1858 |7.87 |0.09 | 26
Ca-Mg-CI-SO4-CO3 [ 12.08 [ 2027 | 1758 |7.91 008 | 27
Mg-Ca-Na- 546 [ 1587 [16.74 |9.46 | 021 | 28
Mo-CO3-SO4-HCO3  [10.83 | 545 | 28.08 [043 018 | 29
M-Ca-S04 9.96 [17.5 [36.08 |0.35 | 0.19 | 30
Ca-Mg-Na-SO4-Cl 28 |216 1125 [922 (02 |3l
Ca-Na-504 3813 3095 |55 |12.48 (023 | 32
Ca-Na-SO4 326 | 304 367 |1087 [023 | 33
Na-Ca-Mg-S04 3670 |16 | 10.08 | 1752 [0.24 | 34
Na-Ca-Mg-SO4 3031 [203 125 [487 |022 | 3%
Ca-Na-Mg-SO4 3510 [21 1383 | 1791 |0.26 | 36
Na-Ca-Mg-SO4-Cl 4727 [216 2017 |31 [033 | 37
Na-Ca-SO4-C| 4896 |26 16,67 |38 027 | 38
Na-SO4-C| 5042 |168 | 1542 |6039 |03 | 39
Ca-Na-S04 3594 |30 | 6.92 |1352 [028 | 40
Ca-SO4 3270 |28 | 667 |522 (029 | 41
Ca-SO4 375 2905 |792 |53 (031 | 42
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WHO, International Standard for Drinking Water, 3" Ed., Geneva, : i<l
Switzerland, 1971, p.36.
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(1) Richards, L.A., Diagnosis and improvement of saline and alkali soils, U.S.
Department of Agricultural Handbook, Vol. 60, Washington D.C., U.S.A., 1954, pp.
72-81.

(2) Ibid, p.72.
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Richards, L.A. Op.cit, pp. 79-80. : yr<aall
Ayers, Westcot (1985)@ & Wilcox (1955)® &,k .2
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(1) Wilcox, L.V., Classification and use of irrigation water, U.S. Department of

Agriculture, Circular No. 969, Washington D.C. U.S.A., 1955, pp. 1-19.

(2) Ayers, R.S. and Westcot, D.W., Water quality for agriculture. irrigation and
drainage, Paper No. 29, Food and Agriculture Organization of the United Nations,
Rome, Italy, 1985, p. 8.

(3) Todd, D.K., Groundwater hydrology, John Wiley and Sons Inc., New York, U.S.A.,
1980, p. 347.
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SSP = Na” + K7 X 100
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2 By ¢(6) sl e o) 3 el 5,0 4Dl (g2 5 olaall & g3 manT SlID day o
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Ayers, Westcot (1985), & e o=l el 500 4 sall oliall 4aiSe 1(6) Jo2>
Wilcox (1955)

o/ S92 905854 EC SAR SSP 10 19 M daidlal
<700 <10 <20 Excellent 3tice
>700-3000 >10-18 >20-40 Good 2
>3000 >18-26 >40-80 Fair e
- >26 >80 Poor s

-Wilcox, L.V., Classification and use of irrigation water, U.S. Department :_xall
of Agriculture, Circular No. 969, Washington D.C. U.S.A., 1955, pp. 1-19.

-Ayers, R.S. & Westcot, D.W., Water quality for agriculture. irrigation and drainage,
Paper No. 29, Food and Agriculture Organization of the United Nations, Rome, Italy,
1985, 8.
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