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Abstract:

Groundwater is one of the important water sources in arid and semi-
arid regions. However, it is the main source the water used for human,
industrial and irrigation purposes. Thus, its pollution by industrial and
human activities requires serious attention, especially in areas that
lack the presence of surface water. This study he (analysis of the
characteristics of groundwater in the Tulul Al-Tar area) addresses the
problem of water scarcity in the region through making use of
groundwater. The study will be presented to the relevant authorities
represented by (the General Authority for Groundwater). The
boundaries of the study area are bordered by the Euphrates River from
the east and Anbar Governorate From the west, Karbala Governorate
and the southern coasts of Lake Al-Razzaza from the north, and Najaf
Governorate from the south. The study area is characterized by the
variation of groundwater levels, which requires us to study its
quantities and trends of change in characteristics and causes. This was
done through the analysis of its levels, collection of laboratory
samples and study of its physical and chemical properties. The study
used the Gibbs diagram (1970, Gibbs) to find out the
hydrogeochemical phenomena of groundwater and the mechanism
that controls the chemical composition of groundwater. The chemical
analysis of wells showed a high degree of acidity. Additionally,
through the use of a compression scheme, it was found that the same
concentration falls within the rule of rocks. Finally, the presence of
wells suitable for human and agricultural activities was also
discovered.
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Al St sudL G/va (p) SAieal) (OESA
1 90.00 56.80 25.00 19.80 23.10
2 100.00 73.50 15.00 1.90 4.37
3 90.00 20.00 15.00 23.68 26.84
4 60.00 53.60 10.00 1.67 3.80
5 60.00 55.50 8.00 1.26 4.20
6 80.00 57.00 7.50 1.02 2.93
7 78.00 55.50 14.00 1.62 10.20
8 63.00 50.30 14.00 1.53 4.10
9 120.00 46.40 25.00 5.13 8.54
10 120.00 48.50 40.00 0.00 0.00
11 120.00 55.50 40.00 0.00 0.00
12 120.00 53.60 35.00 2.50 8.30
13 150.00 51.50 30.00 4.00 7.50
14 100.00 47.70 60.00 0.00 0.00
15 110.00 47.70 90.00 0.00 0.00
16 120.00 44,50 35.00 0.00 0.00
17 120.00 46.60 80.00 0.00 0.00
18 120.00 53.00 40.00 1.20 6.40
19 56.00 51.70 30.00 1.70 3.82
20 60.00 54.30 25.00 0.00 0.00
21 155.00 55.70 40.00 2.00 7.31
22 147.00 33.60 30.00 5.46 8.75
23 128.00 38.50 60.00 0.00 0.00
24 78.00 74.00 20.00 0.00 0.00
25 280.00 31.00 14.00 25.30 37.95
26 120.00 43.00 10.00 0.00 0.00
27 140.00 55.00 80.00 0.00 0.00
28 120.00 50.20 8.00 3.21 5.11
29 110.00 51.00 100.00 0.00 0.00
30 120.00 45.00 30.00 0.33 1.54
31 120.00 39.00 30.00 0.00 0.00
32 120.00 45.40 70.00 0.00 0.00
33 120.00 46.00 60.00 0.00 0.00
34 85.00 45.20 50.00 0.00 0.00
35 100.00 40.50 60.00 0.00 0.00
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Sl a8 pH EC (A fprda ) 2 dulia palial) S5

prf Srang Sala TDS Na+ Ca+2 Mg+2 K+ S04-2 CL- NO3- HCO3-
1 7.4 2920 2560 376.0 139.0 91.0 3.0 579.0 467.0 3.5 352.0
2 7.5 2910 2160 428.0 72.0 32.0 13.0 511.0 390.0 4.0 259.0
3 7.6 2420 1868 229.0 161.0 51.0 3.5 497.0 201.0 2.3 181.0
4 7.3 2940 2246 374.0 225.0 106.0 4.0 769.0 530.0 3.0 312.0
5 7.6 2900 2150 331.0 217.0 94.0 3.0 780.0 446.0 6.3 241.0
6 7.1 2850 2274 371.0 226.0 108.0 4.0 770.0 531.0 5.0 313.0
7 7.1 1125 910 75.0 60.0 35.0 2.0 107.0 185.0 7.1 23.0
8 7.8 2470 1831 236.0 160.0 91.0 7.0 572.0 389.0 2.0 210.0
9 7.2 2900 2106 327.0 185.0 84.0 5.0 689.0 332.0 7.1 452.0
10 7.4 2850 2174 341.0 213.0 118.0 5.0 859.0 530.0 7.1 450.0
11 7.2 2870 2186 280.0 190.0 123.0 14.0 550.0 614.0 3.2 170.0
12 7.1 4790 3515 432.0 207.0 99.0 4.0 779.0 489.0 1.5 450.0
13 7.1 2910 2180 331.0 217.0 99.0 2.0 781.0 445.0 5.0 245.0
14 7.9 2880 2093 189.0 175.0 120.0 13.0 530.0 446.0 5.0 177.0
15 7.2 2760 2066 422.0 71.0 38.0 16.0 514.0 361.0 3.0 266.0
16 7.6 2850 2124 330.0 218.0 92.0 3.0 779.0 447.0 3.5 239.0
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1-Gibb's Ratio—1= CL foranions
(CL+ HCO,)
2—Gibb'sRatio—-11= Na+K forcations
Na + K +Ca
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Sl a2 SAR Gibb's -I Gibb's-11
1 6.09 0.70 0.70
2 10.55 0.72 0.84
3 4.03 0.66 0.56
4 5.15 0.75 0.59
5 4.73 0.76 0.57
6 5.08 0.74 0.59
7 1.90 0.93 0.53
8 3.69 0.76 0.57
9 5.01 0.56 0.61
10 4.65 0.67 0.58
11 3.89 0.86 0.57
12 6.18 0.65 0.65
13 4.67 0.76 0.57
14 2.70 0.81 0.49
15 10.05 0.70 0.84
16 4.73 0.76 0.57
17 2.11 0.82 0.26
18 2.70 0.81 0.50
19 3.08 0.76 0.29
20 10.30 0.70 0.85
21 10.32 0.70 0.84
22 2.26 0.87 0.49
23 10.30 0.70 0.85
24 5.14 0.75 0.59
25 14.05 0.71 0.57
62 5.05 0.75 0.59
72 5.01 0.75 0.59
28 10.10 0.70 0.84
29 7.88 0.62 0.85
30 2.15 0.87 0.48
31 6.09 0.70 0.70
32 6.21 0.66 0.72
33 5.01 0.75 0.59
34 6.06 0.70 0.69
35 2.15 0.88 0.48
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