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CHAPTER! 

INTRODUCTION 

1.1 Overview 

A pumping test is a practical and reliable method of estimating well performance, well yield, zone 

of influence of the well and aquifer characteristics (Agency & Waters, 2006).The test consists of 

pumping groundwater from a well at a constant rate and measure the water levels in the pumped 

well or any nearby obseivation well during and after the pumping activity. (Balasubramanian, 

2017) 

Pumping test have been used to see the balance between the maximum amount of water that can 

be pumped out of the well and the amount of water that recharges back into the well from the 

surrounding groundwater resources. (County, 2003) 

In hydrogeology, the optimum discharge rate of pumping test is important to determine the suitable 

discharge rate for the pumped well. In fact, optimum discharge rate should be known before start 

any test for the exploration of an aquifer. 
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1.2 Problem Statements 

In pumping test, it is difficult to determine how much water could be extracted from the well. In 

other words, it is difficult to determine the suitable discharge rate (Q) that can be used for the well 

because in Malaysia, most of the people that run the pumping test literally based on the available 

pump. (M. Azwan, 2018) This is not good as, if the discharge rate is too high it may cause an error 

when doing the analysis due to clogging of sand around the screen because of the high entrance 

velocity through the screen. (Sulaiman, Zawawi, Mohamed, & Selangor, 2015) 

There are previous research have been done to determine the aquifer characteristic using the 

pumping test but there is no specific study highlighted on the procedure where they obtain the 

value for optimum discharge rate before conducting constant-rate method. This clearly an issues 

because the result will be affected by the value of discharge rate. 
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3. 7 Analysis of Hydraulic Conductivity for Each Different Discharge Rate

The data for pumping test will be analyzed using the Aquifer Test Software 2016.1. Aquifer Test 

software is a software technology for graphical analysis and reporting of pumping and slug test 

data. This software is useful to calculate the hydraulic properties of an aquifer of an aquifer using 

the selection of pumping and slug test methods. The data from the constant rate test and recovery 

test will be transfer from solinst level logger into the computer and create a excel file to manage 

the data . 
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Figure 3. 7 Aquifer Test Software 2016.1 

The drawdown pattern was compared with the theoretical models to use the right well test analysis. 

The theoretical models was known as diagnostic plots which is used to determine the aquifer type 

and condition before conducting the analysis of the pumping test data. 
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Figure 4. 13 Analysis plot of recovery test for 5.25m3 /hr

The result of hydraulic conductivity; K was obtained from the Aquifer Test software is shown in 

the table 4.6. 

Table 4. 6 Hydraulic Conductivity obtained from the recovery test 

Hydraulic parameters Discharge Rate (m3 /hr)

1.9 2.96 5.25 

Hydraulic conductivity, 0.644 0.033 0.330 

K(m/day) 
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4.4 Suitability of Discharge Rate in Pumping Test 

Hydraulic conductivity, K describe the material's capacity to transmit water throughout the 

aquifer. The result for K calculated from the recovery analysis falls into the range of hydraulic 

conductivity for a mix of sand, clay and silt. Table 4. 7 compares the value of hydraulic 

conductivity obtained from all the test. 

Table 4. 7 Comparison of the hydraulic conductivity of aquifer 

Discharge Rate, Hydraulic Conductivity, K(m/day) 

(m3/hr) Constant Rate Test Recovery Test 

1.9 9.26 0.644 

2.96 2.42 0.033 

5.25 3.76 0.33 

The value of hydraulic conductivity of aquifer from the recovery test will be the constant variable 

to be compare with the constant rate test as it recovery the groundwater without any tension given 

to the aquifer. Figure 4.14 shows the closest value of hydraulic conductivity with each different 

discharge. 
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