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Multiple Slug and Pumping Tests for Quality Enhancement
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Abstract : Slug and pumping tests have been widely used to obtain hydraulic parameter estimates in the field.
Although a variety of sources of error and uncertainty can be involved in the course of the test performance and data
analysis, serious considerations on these sources are often neglected. In this study these various sources of error and
uncertainty are analyzed or discussed using repeated slug and pumping test data and some guide lines are suggested to
improve quality of parameter estimates from the slug and pumping tests.
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Figure 1. Location of the test site (a) and vertical location of the test wells (b).
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Figure 2. Comparison of the estimates of transmissivity (a), storativity (b), and diffusivity (c) using different analysis methods, and transmissivity

estiemtes (d) from different test period data. T is in m*min
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Figure 3. Normalized drawdowns in the two wells, C-I and C-IIT with different pumping rates. Pumping occurred at PW. Number at the end of the
curve indicates the pumping rate in I/min. The figure was obtained from Lee and Lee (1999).
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Table 1. Analysis results of corrected data for the turbulent head losses

T (mzlmin, geometric mean) C (minz/m5 )

Uncorrected C-I data sets 2.35E-03
Corrected C-I data sets 9.22E-03 729.83
C-III data sets 5.35E-03
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Figure 4. Normalized head versus time plots of a series of injection and withdrawal slug teste in the PW well. Eight of ten were displayed in the
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Table 2. Hydraulic conductivity estimates from the first and second
segment data using the Bouwer and Rice (1976) method. X is in cm/sec

First Segment Second Segment

Number of Data Set 70 70

Geometric Mean 2.32E-03 5.83E-04
Average In K -6.065 -7.447
Minimum In K -8.805 -10.232
Maximum In K -4.605 -4.946
Standard Deviation of In K 0.976 1.119

Auth 24 FeldEEgte] A 2Hd H3 104714
27 Uit 2 o344 BH7t Yehte £749)
AY ARE HUT dE olF Yorle AUo] FAUAE W
3 AEST o)o] W3 A marchingS ol 3o} B4
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to wd > H1fr

ok 8 &7iroHSIAIY Zad|m

dutx oz FrAIPe] o3 FHE FF Age U7
s gels d& gro R Atk ckButler and
Healey, 1998). ol= uwid9] EwdAds Fddn. 23y 2
APARF o] AFEMAS0 mP) AGMe Ao ol9} o
2}, 22 FEYNTSA AAE ¢ B Sk ws

A 4 AHE vwsld Btk(Table 3). EAEY Ax F

Table 3. Transmissivity estimates from the slug and pumping tests. T is in m?/min

Slug Tests Pumping Tests
Bouwer and Rice Cooper et al. Theis Cooper-Jacob

Number of Data Set 25 23

Geometric Mean 4.83E-03 5.73E-03 4.29E-03 5.23E-03
Average In T -5.333 -5.162 -5.450 -5.252
Minimum In T -7.341 -8.441 -6.717 -6.638
Maximum In T -3.277 -2.793 -4.062 -4.110
Standard Deviation of In T 1.004 1.552 0.656 0.682
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