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Pumping Data Recovery Data
Pumping Time | Drawdown | Pumping Time of Residual tt
(min) (m) Time (min) | Recovery t' (min) | Drawdown (m)
2 0.005 152 2 0.34 76
4 0.01 154 4 0.34 38.5
6 0.02 156 6 0.33 26
8 0.03 158 8 0.31 19.7
10 0.05 160 10 0.3 16
12 0.065 162 12 0.28 135
14 0.079 164 14 0.26 121
16 0.09 166 16 0.25 10.3
18 0.105 168 18 0.24 9.3
20 0.115 170 20 0.23 8.5
25 0.14 175 25 0.2 7
30 0.165 180 30 0.18 6
35 0.18 185 35 0.16 5.2
40 0.2 190 40 0.14 4.7
45 0.21 195 45 0.13 4.3
50 0.22 200 50 0.12 4
55 0.23 210 60 0.1 3.5
60 0.24 220 70 0.09 3.1
70 0.26 230 80 0.08 2.8
80 0.27 240 90 0.07 2.6
90 0.28 - - - -
110 0.3 - - - -
130 0.32 - - - -
150 0.34 - - - -
Cooper and Jacob Theis
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) =
g // £ 1 7/
g 7 .// 7 r/
/,/ | Legend / Legend
A Radial Distance 57 m ! Radial Distance 57 m
[RES ‘/,4 -Pumpln.g R'.a!e 0.95 Ii'sec ‘E'B—E / Pumping Rate 0.95 l/sec
e | Transmissivity 60.0349 sq m/d E Transmissivity 45.2352 sqm/d
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" - Time (min) v " " o " 1‘?; i o ‘Ci
Theis Recovery
A
03 / : !
g e
5 b
£ 7
g 7
g 02 .
E ) / Legend
a1 / Pumping Rate 0.95 l/sec
/ Time Recovery Starts 150 min
// Transmissivity 50.859 sqm/d
0o - T — T T - —
Time,
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Drawdown (m)

Pumping Data Recovery Data
Pumping | Drawdown | Pumping Time of Residual i
Time (min) (m) Time (min) | Recovery t’ (min) | Drawdown (m)
2 0.06 241 1 4.25 241
4 0.34 242 2 4.22 121
6 0.63 243 3 4.17 81
8 0.97 244 4 4.13 61
10 1.27 245 5 4.07 49
12 1.56 246 6 4.01 41
15 1.9 247 7 3.96 35.2
20 2.33 248 8 3.92 31
25 2.64 249 9 3.87 27.6
30 2.86 250 10 3.78 25
35 3.03 251 11 3.69 22.8
40 3.16 252 12 3.6 21
45 3.27 253 13 3.5 194
50 3.36 255 15 3.28 17
55 3.43 257 17 3.08 151
60 3.49 259 19 2.87 13.6
65 3.54 261 21 2.69 124
70 3.6 263 23 2.52 114
75 3.64 265 25 2.37 10.6
80 3.68 270 30 2.03 9
85 3.72 275 35 1.78 7.8
90 3.75 280 40 1.56 7
100 3.83 285 45 1.39 6.3
110 3.87 290 50 1.25 5.8
120 3.91 295 55 1.15 5.3
150 4.03 300 60 1.06 5
180 4.1 305 65 0.97 4.6
210 4.18 315 75 0.83 4.2
240 4.26 325 85 0.72 3.8
- - 335 95 0.63 3.5
- - 345 105 0.56 3.2
- - 355 115 0.49 3
- - 365 125 0.43 2.9
- - 375 135 0.37 2.7
Cooper and Jacob Theis
3 f Legend
Radial Dlstl;:gre?’:.ls m J J-"J E adial Dlztam: :: i W
¥ T2 et it i T;:sp::igssi::; ‘1'9.0795:2.: mid
Storage Coefficient 0.000181184 \Storage Coefficient 0.000258641

Time (min;

107
1

Residual Drawdown (m)

Theis Recovery

Legend

Pumping Rate 6.36 lisec
Time Recovery Starts 240 min|

Transmissivity 23.9651 sqm/d
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Time, tA'
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Pumping Data Recovery Data
Pumping Draw Down | Pumping Time of Residual
- ; : ; Recovery t' | Draw Down t/t
Time (min) (m) Time (min) (min) m)
1 0.01 184 2 2.99 92
2 0.02 186 4 2.92 46.5
3 0.03 188 6 2.84 31.3
4 0.05 190 8 2.75 23.75
6 0.12 192 10 2.66 19.2
8 0.23 194 12 2.55 16.1
10 0.34 196 14 2.46 14
15 0.61 198 16 2.37 12.3
20 0.88 200 18 2.27 11.1
25 1.1 202 20 2.2 10.1
30 1.29 204 22 2.12 9.2
35 1.44 206 24 2.03 8.5
40 1.58 208 26 1.96 8
45 1.7 210 28 1.89 75
50 1.8 212 30 1.82 7
55 1.89 214 32 1.76 6.6
60 1.97 216 34 1.7 6.3
65 2.04 218 36 1.64 6
70 2.11 220 38 1.58 5.7
80 2.23 225 43 1.45 5.2
90 2.33 230 48 1.33 4.7
100 2.42 235 53 1.23 4.4
110 251 240 58 1.13 4.1
120 2.6 245 63 1.04 3.8
130 2.68 250 68 0.95 3.6
140 2.76 255 73 0.87 34
150 2.84 260 78 0.8 3.3
160 2.92 265 83 0.73 3.1
170 3 270 88 0.67 3
180 3.04 275 93 0.61 2.9
182 3.03 280 98 0.55 2.8
- - 285 103 0.5 2.7
- - 290 108 0.44 2.6
- - 295 113 0.4 2.6
- - 300 118 0.35 2.5
- - 305 123 0.3 2.4
- - 310 128 0.26 2.4
- - 315 133 0.22 2.3
- - 320 138 0.18 2.3
- - 325 143 0.14 2.2
- - 330 148 0.1 2.2
- - 335 153 0.07 2.1
- - 340 158 0.04 2.1
- - 345 163 0 2.1
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Pumping Data Recovery Data
Pumping Time Draw Down Pumping Time Time of Recovery t' Residual Drawdown tt
(min) (m) (min) (min) (m)
2 0.01 95 4 1.96 23.7
4 0.04 96 5 1.97 19.2
6 0.09 97 6 1.98 16.1
8 0.145 98 7 1.99 14
10 0.21 99 8 2 12.3
12 0.28 100 9 2 11.1
14 0.35 101 10 2.01 10.1
16 0.42 102 11 2.01 9.2
18 0.49 103 12 2.01 8.5
20 0.56 104 13 2.01 8
22 0.63 105 14 2.01 7.5
24 0.69 106 15 2.01 7
26 0.75 107 16 2 6.6
28 0.81 108 17 1.99 6.3
30 0.87 110 19 1.96 5.7
32 0.92 112 21 1.93 5.3
34 0.98 114 23 1.89 4.9
36 1.03 116 25 1.84 4.6
38 1.08 118 27 1.8 4.3
40 1.12 120 29 1.74 4.1
42 1.16 122 31 1.69 3.9
44 1.21 124 33 1.64 3.7
46 1.25 126 35 1.59 3.6
48 1.29 131 40 1.47 3.2
50 1.33 136 45 1.35 3
52 1.37 141 50 1.24 2.8
54 14 146 55 1.14 2.6
56 1.43 151 60 1.05 2.5
58 1.47 156 65 0.97 2.4
60 15 161 70 0.9 2.3
62 1.54 166 75 0.83 2.2
64 1.57 171 80 0.76 2.1
66 1.6 176 85 0.71 2
68 1.62 181 90 0.65 2
70 1.65 186 95 0.59 1.9
72 1.68 191 100 0.54 1.9
74 1.71 196 105 0.5 1.8
76 1.73 201 110 0.45 1.8
78 1.75 206 115 0.41 1.7
80 1.78 211 120 0.37 1.7
82 1.8 216 125 0.33 1.7
84 1.83 221 130 0.29 1.7
86 1.85 226 135 0.25 1.6
91 1.91 231 140 0.22 1.6
- - 236 145 0.19 1.6
- - 241 150 0.16 1.6
- - 246 155 0.13 15
- - 251 160 0.1 15
- - 256 165 0.06 15
- - 261 170 0.04 15
- - 266 175 0.02 15
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Hydrogeological Conditions of Groundwater Aquifers/ West Makhul,
North Iraq

Sabar Abdallah Saleh , Saja Sami Mohammed, Sawsan Hameed Al-Hazaa
Department of Applied Geology, College of Science, Tikrit University, Tikrit, Iraq

Abstract

The lithological description of drilled wells and pumping test analysis used to determine the hydrogeological
conditions of the west Makhul area, the main ground water aquifer in the area represented by unconfined aquifer
within the sediments of Injana Formation, the hydraulic properties of this aquifer (Transmissivity, Storage
coefficient, Hydraulic conductivity) were estimated by pumping test, the flow net of ground water was plotted, it
reflected that the ground water flow direction from the northeastern to the southwestern which compatible with
the general direction of surface drainage system and general slope.

Keywords: Hydrogeological Conditions, West Makhul, Transmissivity, Storage Coefficient, Hydraulic
conductivity.
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