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A Method for Storativity Compensation in Single Well Test Analysis

Choi, Byong-soo*

Korea Ground Water Association

ABSTRACT

In the case of single well pumping tests the storativities are generally overestimated. To compensate these errors, the
effective wellbore radius should be introduced as a distance to an imaginary observation well in the time-drawdown
analysis. Effective wellbore radius can be calculated through step drawdown tests or using skin factor equation. But both
are of trial-and-error methods guessing real storativity values and, therefor, are difficult to apply to the field conditions. An
equation was developed to estimate effective wellbore radius from storativity values obtained from pumping well data. For
this study, a total of 136 time-drawdown data set were used to derive the equation. The effective wellbore radius were
estimated first by changing them till the storativity values obtained from the pumping-well data match the ones based on
the observation-well data. Then the equation was regressed from the relation between effective wellbore radius and the
storativity values obtained from the pumping-well data. It is believed that the equation would be useful in estimating
effective wellbore radius from the single well tests.

Key words : Single well tests, Wellbore radius, Effective wellbore radius, Storativity, Skin factor
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Fig. 1. Effects on drawdown of a zone of altered permeabilitiy
around a pumped well (after Kaehler and Hsieh, 1993).
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Table 2. Storativity and effective wellbore radius of each well

Sp : Storativity in the pumping well

So : Storativity in the observation well

Area well no. Sp So Aqui- T, o e’
fer r,

2= QS-1 1298 00177 U 8 =245 117
" QS-2 1.38 0.0961 U 45 2511 125
" QS-3 00368 00356 U 1 —0.689 2

" QS5 0648 0.0157 U 65 -1.72 5.62
" QS-6 996 0.062 U 13 288 18.16
" QS-7 181 0.088 U 144 316 24.1
" QS8 108 0.078 U 118 -2857 17.7
" QS10 11.19 01231 U 95 -1.946 7.07
" RS-1 0.0937 0.0159 U 24 —0.806 2.25
" RS2 0.0804 0.00122 L 8 -2.159 8.7
" RS-3 0.143 0.00198 L 85 -2.153 87
" RS-5 0158 0.001 L 12 2095 825
" RS-6 00515 0.00033 C 125 -2547 129
" RS-7 0.164 0.0034 L 7 -1.992 74
" RS-8 0148 0.0043 L 6 -132 38
" RS9 0.09 0.00216 L 65 -1.8 6.1
" RS.1I0 0.16 0.00297 L 73 -1.53 4.65
22+ UJE2 04426 00009 C 22 -293 19

" UJE4 0408 0.00019 C 45 -349 34

" UJE-6 0526 0.00038 C 36 -3.205 25
" UJE-8 0.0996 0.0422 U 15 0493 1.6

" UJEIl 0348 000229 L 12 27 151
" BGE2 0.1237 0.00599 L 47 -1.58 438
"  BGE4 06236 0.0236 U 5 -2.08 74
" BGE6 0.1345 0.00036 C 19 =263 14.1
oy YW-1 03914 00043 L 10 267 146
" YW-2 0239 0.00176 L 13 2.7 151
" YW-3 0553 0.014 Uu 6 -195 7

" YW-6 0365 0.0064 L 75 3464 88
" YW-7 0537 00028 L 14 -3.159 239
" YW-8 0492 0.00189 L 16 -2.37 10.8
o3d YCE-1 0.763 0.00101 L 25 —3.577 36.1
" YCE-2 0.117 0.00697 L 4 -1.55 4.7
" YCE-3 0.027 0.0352 U 1 - -

"  YCE4 123 0.00314 L 63 3.8 455
"  YCE-6 5027 01397 U 6 -1.84 635
" YCE-7 0.102 0.00016 C 23 -2.061 7.93
" YCE-9 0567 0.00077 C 45 -3.928 51.1
" YCEI0 0.111 0.00007 C 37 —-3.206 25.1
" YCEIl 0.0425 0.00014 C 16 -1.758 5091
" YCEI2 094 0.00017 C 75 —4.304 753

3% GHE4 0565 00242 U 5 -144 42
" GHE-5 4.49 0.0082 L 22 —4.06 264
" GHE-8 0.3224 0.00036 C 29 -228 99
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T

Table 2. continued

Area well no. Sp So Aqui- T, o e’
fer r,

3% GHE9 3.118 00065 L 21 -3.02 208
" GHEIO 0.135 0.00035 C 20 29 184
" GHEIl 3.053 0.00221 L 36 -3.67 399
" GHEI2 0431 0.00038 C 34 29 184

Zls] JHE-2 1.634 0302 Uu 24 -178 6
" MSE-1 0466 0.0021 L 14 - -

" MSE-3 0199 0.0013 L 12 -233 103
¥3} PHE-3 04 0.00006 C 80 3.7 412

" PHE-5 0.0014 0.00135 L 1 -0.05 1
" PHE-7 0.614 0.00059 C 35 -355 354
" PHE-9 0.653 0.00008 C 85 -4.087 60.8
" PHEIl 0.0644 0.00047 C 12 257 132
" PHE13 1456 0.00177 L 29 353 347
" PHE15 0.1 0.0137 U 27 -1.08 29
" PHE17 0472 0.00005 C 100 -345 52
" PHE19 0.0155 0.00004 C 21 -1.84 64
" PHE21 0.699 0.0137 U 72 -2.135 85
" PHE23 941 0.01845 U 225 -3.03 21
" PHE25 0.0224 0.00031 C 8 -1.79 6

o+ BGE-2 0.508 0.00652 L 9 -3 20.4
" DGE-2 0307 0.00446 L 8 248 121
" DSE-2 0.6806 0.00355 L 142 -2.88 18
" DSE4 284 0.0107 U 52 355 35
" DSE-6 0256 0.0089 L 53 -174 57
" DSE-8 0388 0.00014 C 52 328 27

et CAE-2 03315 0.0704 U 22 -048 1.62

CAE-4 0.183  0.064 U 17 -146 44
" CAE-6 02325 0.00005 C 69 -329 273
" CAE-8 04016 0.00185 L 146 -2.58 134
" CAEIO0O 0238 0.0059 L 63 -1.82 63
" CAEI2 0336 0.0480 U 27 -0.82 23
" CAEl4 0383 0.0007 C 23 -3.07 22
" CAE18 0.735 0.00434 L 13 -2.19 9
" CAE20 0.0225 0.00966 L 1.6 -0465 1.6
" CAE22 1.673 0.00205 L 29 -341 308
" CAE24 0402 0.00049 C 28 255 13
" CAE26 0.0149 0.00945 L 135 -0.12 1.13
" CAE28 0295 0.00073 C 20 291 186
" CAE32 0.092 0.00010 C 30 335 29
" CAE34 0.173 0.00016 C 30 -3.61 36

Zx KJ-I 0.0958 0.00675 L 37 -134 38
" KY-1 0343 0.00108 L 17 -2.89 182
" CM-1 0766 0.00689 L 105 -244 11.1
" HIJ-1 0.12 0.00104 L 11 -225 96
" YWO2 0.638 0.00522 L 11 -2.59 135
" HO-1 0937 0.00349 L 17 276 16
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Table 2. continued

AR SMell A AFAST] B 41

Area well no. Sp So Aqui- T o e’
fer r,
3y WN-1 0425 00022 L 26 136
" KHO-2 031 0.00442 L 3 -172 56
" HPN-1 0377 0.00563 L 2.1 82
" CS-1 0.715  0.00090 C 32 -3.705 414
" CG-1 0.4608 0.00021 C 43 —-3.86 484
" MSUN 0395 0.00088 C 21 274 157
" JUK-1 0.561 0.00068 C 28 329 273
" SAN-1 0302 0.00014 C 45 -39 504
" CCN-1 0.092 00913 U 1 -0.05 1
B33 GJE-5 0554 00054 L 9.8 242 11
" GIE-6 09035 0.00971 L 95 -215 8.7
" GIE-7 1.028 0.00468 L 145 -1.76 5.86
" GIE-8 3.056 0.00136 L 47 -3.88 493
ok MYE-4 0521 00033 L 12 -295 194
" MYE-5 0412 0.0054 L 85 259 135
74 GJE-1 09052 0.00414 L 14 -2.75 158
" GJE2 0242 0.00557 L 65 -1838 6.7
" GJE3 0403 0.00345 L 11 -245 117
A JJE-1 0.0806 0.0012 L 8 221 92
" JIE-2 0.327 0.00084 C 20 -3.146 235
" JIE3 1.38 0.0039 L 175 =272 154
A= CGE-1 04935 0.00668 L 9 -2.62 139
" CGE-5 0237 0.00026 C 30 -3.022 20.8
" CGE-7 05253 0.00123 L 20 -221 92
ojx DJE-2 0.0127 0.00058 C 4.6 -1.565 4.8
24 HSE-2 058 0.00053 C 32 -3.19 25
I HE 0.6387 0.0588 U 33 -0.956 2.61
" Ho 0.27 00742 U 28 037 145
"oekE 2.684 027 U 3 -1.51 45
"ogal 0.049  0.022 18] 1.5 -0.723 0.2
1 0374  0.016 U 47 -0335 14
" Ak 0428 0.074 U 24 0733 2.08
H xgjxk 0423 0.00747 L 8 -291 184
AE wekal 0149 000179 L 10 =2.727 17.1
"oan 1.897 0.00281 L 22 -3.78 44.6
" o332 4906 00051 L 35 31 225
" o34 0175 00066 L 75 - -
"o 0.025 0.00057 C 55 2836 172
" ARgAl 0168 0.00097 C 13 2532 127
" FE1 02994 0.00029 C 55 -3.13 299
" F¥2 04163 0.00042 C 40 -3314 363
" zmpE] 0.0768 0.00031 C 13 -3.237 259
" ZmpgE2 0178 0.00084 C 15 -2.74 15.7
" ZmpE3 0.0395 0.00041 C 10 -2.142 8.6
" zmpE4 03193 0.00085 C 17 281 168
" zlEs5 00136 0.00157 L 3 -1.5 45

U : Unconfined,, L : Leaky, C : Confined.
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