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Introduction 
A number of new spreadsheets have been developed by 

the U.S. Geological Survey (Halford and Kuniansky 2002) 
for the analysis of aquifer-test and slug-test data, a common 
task for hydrogeologists and ground water engineers. The 
spreadsheets are written in Microsoft Excel version 9.0. The 
spreadsheets, together with a PDF version of the documen
tation, can be downloaded for free from the USGS Web site 
(http://water.usgs.gov/pubs/oj!ofr02197/). Users can open a 
specific spreadsheet (worksheet) within the Excel file. The 
key features, advantages, and disadvantages of the spread
sheets are briefly reviewed in this column. 

Overview of Features 
A total of I 0 spreadsheets are included in the collec

tion. Six spreadsheets are for processing aquifer-test data. 
Some commonly used data analysis methods are incorpo
rated, including the Cooper-Jacob straight-line method, 
Theis recovery data analysis for a confined aquifer, Jacob
Lohman method for a flowing well in a confined aquifer, 
step-drawdown methods, distance-drawdown methods, and 
Hantush-Jacob leaky aquifer method. Three spreadsheets 
are for processing slug-test data using the Bouwer and Rice 
method, Cooper-Bredehoeft-Papadopulos method, and van 
der Kamp method. In addition, one spreadsheet was devel
oped to predict drawdown in a confined aquifer based on 
the Theis equation. This spreadsheet is not designed to esti
mate aquifer parameters. It can be used only in forward 
mode and may be helpful in planning aquifer tests. 

All the spreadsheets are designed for single-well tests 
except for one that is based on the distance-drawdown 
method for analysis of multiwell test data once the draw
down has reached quasi-steady state. As pointed out in the 
documentation, use of single-well tests for estimation of 
storage properties is generally discouraged because single
well tests are affected by well bore storage and by well con
struction. For this reason, all the spreadsheets output the 
estimated hydraulic conductivity or transmissivity, but 
storativity is given only in four spreadsheets such as those 
for the step-drawdown method, Hantush-Jacob leaky 
aquifer method, van der Kamp method, and Cooper-Brede
hoeft-Papadopulos method. 

The aquifer-test and slug-test spreadsheets are similar 
in design. Generally, each spreadsheet contains four stan
dard "sheets," namely, (1) computation, (2) default proper-
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Figure 1. A screen image for the spreadsheet of the Cooper
Jacob straight-line method. 

ties and settings, (3) output, and (4) data. Taking the 
Cooper-Jacob straight-line method, for example, users fol
low essentially only three steps. Step I: Add observed 
water level-time series data to the Data sheet. Step 2: Enter 
all relevant information, such as site name, date, well con
struction, top and bottom elevations of the aquifer, pump
ing rate and so on, in the Input section of the Output sheet. 
Step 3: Grab the straight line in the Output sheet using the 
mouse and move it until the slope of the line fits the meas
ured data. The estimated transmissivity is shown as soon as 
the mouse button is released. After that, the Output sheet 
can be printed as a summary report of the test analysis 
(Figure 1). 

Users may need to change the properties or settings of 
a few cells in the Default Properties and Settings sheet 
such as the number of significant digits and the units used 
for output, but do not need to change any cells in the Com
putation sheet. The Default Properties and Settings sheet 
contains typical ranges of hydraulic properties for specific 
geological materials. When the calculated value is out of 
the typical range, a warning message will appear to remind 
users of possible errors during the estimation process. 

Other spreadsheets such as the step-drawdown spread
sheets and slug-test spreadsheets are designed slightly dif
ferently. However, once the user becomes accustomed to 
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using one spreadsheet, it will be easy to understand how to 
use other spreadsheets. 

Advantages and Disadvantages 
Using Excel as a platform for scientific calculations as 

sophisticated as aquifer-test data analysis is relatively inno
vative in the ground water community. Unlike other ground 
water modeling programs, these spreadsheets do not 
require installing a separate software program because 
Excel is widely available on most personal computers. The 
spreadsheets are normal Excel files. All the user needs to do 
is to copy the spreadsheets into a computer and supply the 
spreadsheets with their own test data. Anyone who has 
experience with Excel should be able to grasp the essence 
of the spreadsheets very quickly. If the observed time series 
data are already in Excel format, the entire process of esti
mating transmissivity and/or storage coefficient may take 
only a few minutes. Moreover, the spreadsheets allow users 
to modify the results instantaneously and interactively by 
simply adjusting the position of the graph to generate a bet
ter-fit curve for the plotted data. These spreadsheets will be 
especially useful for university professors teaching aquifer 
tests and for practitioners conducting a field hydrogeologi
cal investigation. 

Many of the spreadsheets are for analyzing single-well 
tests. Because the estimated storativity from such a well 
test can be very erroneous, most of the spreadsheets do not 
output the estimated storativity. Another limitation is that 
all the spreadsheets except for one assume that the data are 
only from a single well. It is not possible to analyze the data 
from an observation well using the current spreadsheets. 
This struck us as odd because it is quite common to have a 
pumping test with at least one observation well, and there 
does not seem to be any technical difficulty in including an 
observation well in the spreadsheets. Some commonly used 
data-analysis methods are omitted, such as Theis method 
(or log-log method), methods for pumping tests in an 
unconfined aquifer, and the Hvorslev slug-test method. 
These omissions will limit the application of the spread
sheets. There are some other minor problems. For example, 
the default setting of one significant digit sometimes may 
lead to large round-off errors. Another example is that it 
seems unnecessary to ask users to specify the units for both 
input and output because output units should be consistent 
with input units. 

Summary 
Although the concept of using spreadsheets for aquifer 

test data analysis is not new, this well-documented collection 
of spreadsheets is a welcome addition to the existing tools for 
aquifer-test analysis. It is a useful, convenient, and free 
resource both for university professors and practitioners. 
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How to Obtain the Spreadsheets 
The spreadsheets and the documentation in PDF for

mat can be downloaded at no cost from the USGS Web site 
at http://water.usgs.gov/pubsloflofr02197! For additional 
information, contact U.S. Geological Survey, 333 West 
Nye Lane, Room 203, Carson City, NV 89706-0866. 
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Our Mission 
The goal of Software Spotlight is to help readers iden

tify well-written, intuitive, and useful software. Indepen
dent reviewers from government, industry, and academia 
try out full working versions of software packages and pro
vide readers with a concise summary of their experiences 
and opinions regarding the capability, stability, and ease-of
use of these packages. In addition, Software Spotlight will 
occasionally publish short feature articles reviewing a soft
ware-related topic or offering tips on the effective use of 
particular software. We hope that you find Software Spot
light to be beneficial to you, and we welcome your com
ments, feedback, and suggestions for future columns. To 
give us your input, send e-mail to czheng@ua.edu. 
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