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A GENERALIZED GRAPHICAL METHOD FOR EVALUATING FORMATION 
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ed from the solution of the analogous problem in heat conduction, for computing 
the non-steady drawdown accompanying the radial flow of water to a well of con
stant discharge. This equation has been used successfully many times for deter
mining coefficients of transmissibility and storage from observed drawdowns. As 
it involves a transcendental function known as the exponential integral and two un
known coefficients, one of which occurs both In the argument and as a divisor of 
the function, the coefficients cannot be determined directly. However, they may 
be determined by a lP:aphical method devised by THEIS and described by JACOB [1940, 
p. 5821 and WENZEL (1942, pp. 88-89]. This method requires the use of a "type 
curve, ", on which the observed data are superimposed to determine the coefficients. 

Later, WENZEL and GREENLEE rt944] gave a generalization of THEIS' 
graphical method by which the coefficients may be determined from tests of one 
or more discharging wells operated at changing rates. This method requires the 
computation ofa special type curve for each observation of drawdown used. It is 
without doubt a worth-while contribution to the quantitative techniques of ground
water hydraulics, but in tests that involve more than a very few discharging wells 
or a very few changes in the rates of discharge, the computation of the special 
type curves is necessarily so laborious as to make the method difficult to apply. 

The present paper gives a simple straight-line graphical method for accom
plishing the same purposes as the methods developed by THEIS and by WENZEL 
and GREENLEE. Type curves are not required. The writers believe that the 
straight-line method, where applicable, has decided advantages, in ease of appli
cation and interpretation, over the other graphical methods. However, as the 
method w1ll not be applicable in some cases, It is expected to supplement, rather 
than supersede, the other methods. The method is designed especially for ar . 
tesian conditions, but it may be applied successfully to tests of non-artesian aquI
fers under favorable circumstances. 

This paper first gives the development of the method for tests involving a 
single discharging well operating at a steady rate, and then generalizes the meth
od to make it applicable to tests involving one or more wells discharging Inter
mittently or at changing rates. Examples are given to demonstrate the method. 

Straight-line method for a single well discharging at a steady rate 

When sufficient time has elapsed after an artesian well has begun discharging at a steady 
rate, the drawdown within a given distance increases approximately in proportion to the 
of the time since the discharge began, and decreases in proportion to the logarithm of 
from the well. By virtue of this relationship, it is possible to determine the coefficients 
misslbility and storage of an aquifer from a simple semi-logarithmic plot of observed tIr;Ii"'~W" 

The drawdown produc;ed by a well discharging at a steady rate from 'an extensive artesian 
aquifer of uniform thickness and permeability 'is given by equation (1) [THEIS, 1935]. 

526 

s"  (2.303Q 

s ;: (2.303Q/~ 

s - (2.303Q 

The only variables in these equal 
that when t is constant, (3) 1 

Similarly, when r is constan 
Moreover, with rand t comb 

strail!:tlt·.lirle plot of s against log 

In each equation the slope of the 
on the outside of the brackets, and 
represented by the second term wi 

against r on semi-logar 
of a,S a radial profile of the (J 
the llrackets in equation (3) w 
whe!lce T " - (2.303Q/211")(lt.lc 

ases. For convenience, 
eye, e, whereupon 

30793 

1111111 1111111111 11111111111111 1111 

CONSTANTS AND SUMMARIZING WELL-FIELD HISTORY 

H. H. Cooper, Jr. and C. E. Jacob 

(published with the approval of the Director of the Geological Survey, 
United States Department of the Interior) 

Abstract--The capacities of a water-bearing formation to transmit water under 
a hydraulic gradient and to yield water from storage when the water table or ar
tesian pressure declines, are generally expressed, respectively, in terms of a co
efficient of transmissibUity and a coefficient of storage. Determinations of these 
two constants are almost always involved in quantitative studies of ground-water 
problems. 

C. V. THEIS [1935, see "References" at end of paper] gave an equation, adapt
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