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Standard Test Method for (Analytical Procedure)
Determining Transmissivity, Storage Coefficient, and
Anisotlropy Ratio from a Network of Partially Penetrating
Wells

This standard is issued under the fixed designation D 5850; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonejf indicates an editorial change since the last revision or reapproval.

1. Scope D 4106 Test Method for (Analytical Procedure for) Deter-

1.1 This test method covers an analytical procedure for ~Mining Transmissivity and Storativity of Nonleaky Con-
determining the transmissivity, storage coeficient, and ratio of _fined Aquifers by the Theis Nonequilibrium Mettiod
vertical to horizontal hydraulic conductivity of a confined D 4750 Test Method for Determining Subsurface Liquid
aquifer using observation well drawdown measurements from LeVvels in a Borehole or Monitoring Well (Observation

a constant-rate pumping test. This test method uses data from Well)? ) ]
a minimum of four partially penetrating, properly positioned D 5473 Test Method (Analytical Procedure) for Analyzing

observation wells around a partially penetrating control well. ~ the Effects of Partial Penetration of Control Well and
1.2 The analytical procedure is used in conjunction with the ~ Determining the Horizontal and Vertical Hydraulic Con-
field procedure in Test Method D 4050. ductivity in a Nonleaky Confined Aquifér

1.3 Limitations—The limitations of the technique for deter-
mination of the horizontal and vertical hydraulic conductivity o
of aquifers are primarily related to the correspondence between 3-1 Definitions: _
the field situation and the simplifying assumption of this test 3-1.1aquifer, confinee-an aquifer bounded above and
method. below by confining beds and in which the static head is above

1.4 The values stated in inch-pound units are to be regarddi€ top of the aquifer. _ ,
as the standard. The Sl units given in parentheses are for 3-1-2 confining bee-a hydrogeologic unit of less perme-
information only. able material bounding one or more aquifers. _

1.5 This standard does not purport to address all of the 3-1.3 control well—well by which the head and flow in the
safety concerns, if any, associated with its use. It is theéiquifer is changed, for example, by pumping, injection, or
responsibility of the user of this standard to establish appro/MpPOsing a constant change of head. , _
priate safety and health practices and determine the applica- 3.1.4 drawdown—vertical distance the static head is low-

3. Terminology

bility of regulatory limitations prior to use. ered due to the removal of water. _
3.1.5 hydraulic conductivity—(field aquifer test) the volume
2. Referenced Documents of water at the existing kinematic viscosity that will move in a
2.1 ASTM Standards: unit time under a unit hydraulic gradient through a unit area
D 653 Terminology Relating to Soil, Rock, and ContainedMeasured at right angles to the direction of flow.
Fluids2 3.1.6 observation well-a well open to all or part of an
D 4043 Guide for Selection of Aquifer Test Method in aquifer. _

D 4050 Test Method for (Field Procedure for) Withdrawal measure hydraulic head at a point in the subsurface.
and Injection Well Tests for Determining Hydraulic Prop- ~ 3:1.8 storage coefficiertthe volume of water an aquifer
erties of Aquifer Systents releases from or takes into storage per unit surface area of the

D 4105 Test Method for (Analytical Procedure for) Deter- @quifer per unit change in head. o
mining Transmissivity and Storativity of Nonleaky Con- 3-1.9 transmissivity—the volume of water at the existing
fined Aquifers by the Modified Theis Nonequilibrium Kinematic viscosity that will move in a unit time under a unit
Method hydraulic gradient through a unit width of the aquifer.

3.1.10 For definitions of other terms used in this test
method, see Terminology D 653.
* This test method is under the jurisdiction of ASTM Committee D18 on Soil and 3.2 Symbols:Symbols and Dimensions:
Rock and is the direct responsibility of Subcommittee D18.21 on Ground Water and  3.2.1 A—K,/K,, anisotropy ratio iid].
Vadose Zone Investigations.
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3.2.2 b—thickness of aquiferl]]. to two different depths. At each location, one observation well

3.2.3 C,—drawdown correction factor, equal to the ratio of should be screened at about the same elevation as the screen in
the drawdown for a fully penetrating well network to the the pumped well, while the other observation well should be
drawdown for a partially penetrating well networkV(u)/  screened in sediments not screened by the pumped well.
(W(u) +1)). 4.2 According to Theig1),* the drawdown around a fully

3.2.4 d—distance from top of aquifer to top of screened penetrating control well pumped at a constant rate and tapping
interval of control well []. a homogeneous, confined aquifer is as follows:

3.2.5 d'—distance from top of aquifer to top of screened Q
interval of observation wellL]]. S = ZmT MU @)

3.2.6 fs—incremental dimensionless drawdown component
resulting from partial penetratiomd]. )

3.2.7 K—hydraulic conductivity [T -]. NN

3.2.7.1 Discussior—The use oflLsyr]nboIK for the term W(u)zf"TdX @
hydraulic conductivity is the predominant usage in ground- 4.2.1 Drawdown near a partially penetrating control well
water literature by hydrogeologists, whereas the symbol k ipumped at a constant rate and tapping a homogeneous,

ﬁommonly used for this term in the rock and soil mechanicsanisotropic, confined aquifer is presented by Han(@s!3, 4)
iterature.

3.2.8 K,—maodified Bessel function of the second kind and 0

zero order. s =z (WU +1) ©))
3.2.9 K,—hydraulic conductivity in the plane of the aquifer, . .

radially from the control well (horizontal hydraulic conductiv- According to Hantuslf2, 3, 4) at late pumping times, when

where:

ity) [LT Y. t > b?S/(2TA), { can be expressed as follows:
3.2.10 K,—hydraulic conductivity normal to the plane of 4h? | nmr/KZK,

the aquifer (vertical hydraulic conductivity) TY. fs= méi?) ° (T) “)
3.2.11 |—distance from top of aquifer to bottom of screened i e el e

interval of control well []. [sin(T) _Si”(T)] [Si”<T) _Si”(T>]

3.2.12 I'—distance from top of aquifer to bottom of ) L )
screened interval of observation well]] 4.2.2 For a given observed drgwdown, it is possmle to
3.2.13 Q—discharge [3T Y. compute a correction facton_, defined as the ratio of the
3.2.14 r—radial distance from control welL]. drawdown for a f_uIIy penetrating well to the drawdown for a

3.2.15 S—storage coefficientr{d]. partially penetrating well:
3.2.16 s—drawdown observed in partially penetrating well W(u)
network [L]. =W + T, ®)
3.2.17 s—drawdown observed in fully penetrating well  The observed drawdown for each observation well may be
network L]. o corrected to the fully penetrating equivalent drawdown by
3.2.18 T—transmissivity [*T]. multiplying by the correction factor:
3.2.19 t—time since pumping begaf]. _
3.2.20 U—(r29)/(4TY) [nd]. §=Cs ©)
3.2.21 W(u)}—an exponential integral known in hydrology ~ The drawdown values corresponding to the fully penetrating
as the Theis well function afiind]. case may then be analyzed by conventional distance-drawdown
methods to compute transmissivity and storage coefficient.
4. Summary of Test Method 4.2.3 The correction factors are a function of both transmis-

4.1 This test method makes use of the deviations in drawsivity and storage coefficient, that are the parameters being
down near a partially penetrating control well from those thatsought. Because of this, the test method relies on an iterative
would occur near a control well fully penetrating the aquifer. Inprocedure in which an initial estimate ©&ndSare made from
general, drawdown within the screened horizon of a partiallywhich initial correction factors are computed. Using these
penetrating control well tends to be greater than that whictcorrection factors, fully penetrating drawdown values are
would have been observed near a fully penetrating wellcomputed and analyzed using distance-drawdown methods to
whereas the drawdown above or below the screened horizon determine revised values far and S The revisedT and S
the partially penetrating control well tends to be less than thealues are used to compute revised correction fac@rs;his
corresponding fully penetrating case. Drawdown deviationprocess is repeated until the calculafednd S values change
due to partial penetration are amplified when the verticabnly slightly from those obtained in the previous iteration.
hydraulic conductivity is less than the horizontal hydraulic 4.2.4 The correction factors are also a function of the
conductivity. The effects of partial penetration diminish with anisotropy ratio,A. For this reason, all of the calculations
increasing distance from the pumped well, becoming neglidescribed above must be performed for several different
gible at a distance of about b&K,/K,)"2. This test method assumed anisotropy ratios. The assumed anisotropy value that
relies on obtaining drawdown measurements at a minimum of
two locations within this distance of the pumped well and at “The boldface numbers given in parentheses refer to a list of references at the
each location obtaining data from observation wells completednd of the text.
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leads to the best solution, that is, best straight line fit or bedion, that is, the area where significant vertical flow compo-
curve match, is deemed to be the actual anisotropy ratio. nents exists. However, strategic selection of the number and

o location of observation wells will maximize the quality of the
5. Significance and Use data set and improve the reliability of the interpretation.

5.1 This test method is one of several available for deter- 6.3.1 Optimum results will be obtained by using a minimum
mining vertical anisotropy ratio. Among other available meth-of four observation wells incorporating two pairs of observa-
ods are Weeks(%); see Test Method D 5473), that relies on tion wells located at two different distances from the pumped
distance-drawdown data, and Way and McK@k that utilizes  well, both within the zone where flow is affected by partial
time-drawdown data. An important restriction of the Weekspenetration. Each well pair should consist of a shallow well
distance-drawdown method is that the observation wells musind a deep well, that span vertically the area in which vertical
have identical construction (screened intervals) and two oanisotropy is sought. For each well pair, one observation well
more of the observation wells must be located at a distancecreen should be at the same elevation as the screen in the
from the pumped well beyond the effects of partial penetrationpumped well, whereas the other observation well screen should
The procedure described in this test method general distancke at a different elevation than the screen in the pumped well.
drawdown method, in that it works in theory for any observa- 6.3.2 This test method relies on choosing several arbitrary
tion well configuration incorporating three or more wells, anisotropy ratios, correcting the observed drawdowns for
provided some of the wells are within the zone where flow ispartial penetration, and evaluating the results. If all observation

affected by partial penetration. wells are screened at the same elevation, the quality of the data
5.2 Assumptions trace produced by correcting the observed drawdown measure-
5.2.1 Control well discharges at a constant rqe, ments is not sensitive to the choice of anisotropy, making it
5.2.2 Control well is of infinitesimal diameter and partially dificult to determine this parameter accurately. If, however,

penetrates the aquifer. observation well screens are located both within the pumped

5.2.3 Data are obtained from a number of partially penetratzone (where drawdown is greater than the fully penetrating
ing observation wells, some screened at elevations similar toase) and the unpumped zone (where drawdown is less than the
that in the pumped well and some screened at differenfully penetrating case), the quality of the corrected data is
elevations. sensitive to the choice of anisotropy ratio, making it easier to

5.2.4 The aquifer is confined, homogeneous and areallguantify this parameter.
extensive. The aquifer may be anisotropic, and, if so, the
directions of maximum and minimum hydraulic conductivity 7- Procedure

are horizontal and vertical, respectively. 7.1 Pre-test preparations, pumping test guidelines, and post-
5.2.5 Discharge from the well is derived exclusively from test procedures associated with the pumping test itself are
storage in the aquifer. described in Test Method D 4050.

5.3 Calculation RequirementsApplication of this method 7.2 Verify the quality of the data set. Review the record of
is computationally intensive. The functiofy, shown in (Eq 4) measured flow rates to make sure the rate was held constant
must be evaluated numerous times using arbitrary input paduring the test. Check to see that hand measurements of
rameters. It is not practical to use existing, somewhat limiteddrawdown agree well with electronically measured values.
tables of values foffg, and, because this equation is ratherFinally, check the background water-level fluctuations ob-
formidable, it is not readily tractable by hand. Because of thisserved prior to or following the pumping test to see if
it is assumed the practitioner using this test method will havexdjustments must be made to the observed drawdown values to
available a computerized procedure for evaluating the functiomccount for background fluctuations. If appropriate, adjust the
fe This can be accomplished using commercially availableobserved drawdown values accordingly.
mathematical software including some spreadsheet applica- 7.3 Analysis of the field data is described in Section 8.
tions, or by writing programs in languages such as Fortran or

C. 8. Calculation and Interpretation of Results
8.1 Initial Estimates of Transmissivity and Storage
6. Apparatus Coefficient—This test method requires that initial estimates of

6.1 Apparatus for withdrawal tests is given in Test MethodT andShe obtained. These estimates can be made using a wide
D 4050. The apparatus described below are those componentariety of procedures, including time-drawdown analysis, re-
of the apparatus that require special attributes for this specificovery analysis, distance-drawdown analysis, estimatioh of
test. using specific capacity, grain-size analyses of formation

6.2 Construction of the Control WeltScreen the control samples, or results of laboratory permeability tests, and esti-
well through only part of the vertical extent of the aquifer to bemation of storage coefficient based on geology, sediment type,
tested. The exact distances from the top of the aquifer to the tognd aquifer thickness.
and bottom of the pumped well screen interval must be known. 8.2 Select Data for Analysis-This test method requires a

6.3 Construction and Placement of Observation Wellthe  single drawdown observation for each observation well used in
procedure will work for arbitrary positioning of observation the test. The drawdowns used should all correspond to the same
wells and placement of their screens, as long as three or moti&ne since pumping began, usually near or at the end of the test.
observation wells are used and some of the observation welSelect a timet, late enough in the test so that it satisfies the
fall inside the zone where flow is affected by partial penetra+relationshipt > b>S/(2TA)
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8.3 Distance-Drawdown Analysis Methedd he selected curve and, while keeping the coordinate axes of the two plots
drawdown values will be corrected for partial penetration andparallel, shift the data plot to align with the type curve effecting
the corrected drawdown will be analyzed using distancea match position. Select and record the values of an arbitrary
drawdown methods. Use either a semilog procedure or point, referred to as the match point, anywhere on the over-
log-log procedure. The semilog procedure requires thhe  lapping part of the plots. Record the match-point coordinates—
small. For distant observation wells, this condition may beW(u), 1/u, s;, 1/r%. For convenience, the match point may be
violated and the semilog method may be invalidulfs not  selected wher&V(u) and 10 are integer values. Using these
sufficiently small, the logarithmic approximation of the Theis match-point values, compute transmissivity and storage coef-
well function, W(u), is not accurate. Examples of errors for ficient as follows:

someu values are as follows: 0
u Error, % T= 4_,n.SW(U) 9)
0.01 0.25
0.03 1.01
0.05 2.00 4Ttu
0.10 5.35 S= - (10)
The log-log method is more general, being valid for all

8.4 lterative Calculations—Use the following steps to esti-
values ofu. . . . :
mate vertical anisotropy ratio and refine the values for trans-

8.3.1 Semilog Method issivit d st ficient
8.3.1.1 If this method is used, plot the corrected drf:lwdownfmss'vI y and storage coetiicient.

s, on the linear scale versus distance,on the log scale. 8.4.1 Select several arbitrary anisotropy ratios, spanning a
Construct a straight line of best fit through the data points ang@nge likely to include the actual anisotropy of the aquifer.
record the slope of the lineAs, and the zero drawdown Usually four or five values will suffice.

intercept,R, 8.4.2 For each assumed anisotropy value, use the estimated
T andSvalues to calculate correction facto, and corrected

where: _ drawdowns s, for each observation well. Use Eq 2, Eq 4, Eq

As = change in drawdown over one log cycle, and 5, and Eq 6

R = distance where line of best fit crosses 0 drawdown.

. : .. 8.4.3 Using the corrected drawdowns, prepare a distance-
8.3.1.2 Using these input parameters, calculate transmissiv: .
. : . drawdown graph for each value of assumed anisotropy. Com-
ity and storage coefficient as follows:

pare the graphs to determine which one provides the best data

_ 2.3028 -~ trace. For semilog graphs, this is the plot that best describes a
2mwAs ; ; it :
straight line. For log-log graphs, it is the plot that best fits the
Theis type curve. Record the corresponding anisotropy value
g 2:25Tt @ as the best estimate féx
R 8.4.4 Using the selected distance-drawdown graph, calcu-

8.3.2 Log-Log Methoe-If the log-log method is selected, late T and S as described in 8.3. The values obtained are
plot corrected drawdowrs, on the vertical logarithmic axis considered revised estimates of transmissivity and storage
versus the reciprocal of the distance squared? Idn the  coefficient.
horizontal logarithmic axis. On a separate graph having the 8.4.5 Select several new, arbitrary anisotropy values span-
same scale as the data plot, prepare a standard Theis type CURiRg a range that is narrower than the previous one and that
by plotting W(u) on the vertical axis versus u/on the includes the previous estimate far Go back to 8.4.2 to repeat
horizontal axis (see Fig. 1). Overlay the data plot on the typehe iteration process. Each iteration will generate new values

for correction factors and corrected drawdowns, new distance-

10 7 = drawdown graphs and revised estimatesApiT, andS.
l EERpES 8.5 Example Calculation
I o ] 8.5.1 Atest well screened in the bottom 10 ft (3.05 m) of a

- | 4 50-ft (15.24 m) thick aquifer was pumped at a rate of 2 gpm
* (385 cubic feet per day [cfd]) for one day. The corresponding
data parameters are as follows:

e 1 Q=385 cfd (10.9 cmd)
= b =50 ft (15.24 m)
d=40 ft (12.19 m)
I /=50 ft (15.24 m)
t=one day

8.5.2 Table 1 shows well geometry and drawdown data for
T four observation wells that were monitored during the pumping
‘ test. Observation Wells 1 and 2 comprise a shallow/deep pair
o1 ; RIS 100 600 near the pumped well, whereas Observation Wells 3 and 4
1fu comprise and shallow/deep pair at a greater distance from the
FIG. 1 Theis Type Curve pumped well.
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TABLE 1 Well Geometry and Drawdown Information 8.5.6. The range of anisotropy ratios for which computations
r Distance  d Distance /', Distance are made is narrowed based upon information gained from the

Observation  from Pumped . rom Top of -~ from Top of s, Drawdown  prevjous step. This results in correction factors and corrected
Aquifer to Top Aquifer to after 1 Day,

Well Well,inft - oo reen, inft  Bottom of in ft (m) drawdowns as shown in Table 3 and the distance-drawdown
(m) (m) Screen, in ft (m) graphs shown in Fig. 4. The distance-drawdown graph provid-
1 10 (3.05) 0(0) 10 (3.05) 3.1 (0.95) ing the best fit to the Theis type curve corresponds to an
2 11 (3.35) 30 (9.14) 40 (12.19)  7.49 (2.28) anisotropy ratio of 0.17 and is shown with the type curve in
: o ggggg 4%%?'19) i 8_565;‘) o Eégf; Fig. 5. Using the match-point values showh,and S are
calculated as follows:
3852
8.5.3 Using other methods (omitted here), an initial trans- T=2187 (13)
missivity estimate of 400 gpd/ft (53.4&ftlay) was made. The — 32.77 £ (3.04 n/day
storage coefficient was estimated at 0.0005. The vertical ' '
anisotropy ratio was estimated to range between 1 (isotropic) 4-32.7 - 1-0.000496
and 0.01 (severely anisotropic). S= : 100 : (14)
8.5.4 Use Eq 2, Eq 4, Eq 5, and Eq 6 to compute correction — 0.00065

factors,C;, and corrected drawdowns, for each observation
well for several anisotropy ratio values. The results of these 8.5.8 Using the revised and S values, repeat 8.5.4-8.5.6
computer-generated calculations are shown in Table 2. Makeabove. The range of anisotropy ratios for which computations
distance-drawdown graph for each anisotropy value as showsre made is narrowed based upon information gained from the
in Fig. 2. previous step. This results in correction factors and corrected

8.5.5 Select the distance-drawdown graph that provides thérawdowns as shown in Table 4 and the distance-drawdown
best match with the Theis type curve and note the anisotropgraphs shown in Fig. 6. The distance-drawdown graph provid-
ratio value. From Fig. 2, the best match is achieved with théng the best fit to the Theis type curve corresponds to an
graph corresponding to an anisotropy ratio value of 0.2. anisotropy ratio of 0.18 and is shown with the type curve in

8.5.6 Using this graph and Eq 9 and Eq 10, calculate reviseBig. 7. Using the match-point values showh,and S are
estimates forT and S based upon matching the Theis type calculated as follows:

curve, as shown in Fig. 3. 385 . 2
3852 T=Zz191 (15)
- An1T3 - = 32.08 f€ (2.98 nf)/day
= 35.42 f€ (3.29 nf)/day
o 4.32.8 - 1-0.000545 6
o 435210000388 w2 100 (16)
100 — 0.0007

= 0.00055 8.5.9 The iteration is complete because the change in
8.5.7 Using the revise@ andSvalues, repeat 8.5.4 through transmissivity between the last two steps was negligible (about
2 %). Thus, the calculated aquifer coefficients are as follows:

TABLE 2 Correction Factors and Corrected Drawdown T=32.08 f£ (2.98 nf)/day, S = 0.0007, andA = 0.18.
Calculated Assuming a T of 53.48 ft 2(4.97 m?)/day and an S of
0.0005 9. Report
Observation Cr Ss,‘;&ﬁﬁijﬁf’ A, Anisotropy 9.1 Report including the following information:
Well Correction Factor . Ratio . . . ..
in ft (m) 9.1.1 Introduction—The introductory section is intended to
1 1.327 4.13 (1.26) present the scope and purpose of the method for determining
2 P oo ggg; s the transmissivity, storage coefficient, and ratio of horizontal to
4 1.012 2.68 (0.82) vertical hydraulic conductivity in a nonleaky confined aquifer.
Briefly summarize the field hydrogeologic conditions and the

: i oo 8;3 field equipment and instrumentation, including the construc-
3 0.827 3.77 (1.15) 02 tion of the control well and observation wells, the method of
4 1.148 3.04 (0.93) measurement of discharge and water levels, and the duration of
1 2676 8.32 (2.54) the test and pumping rate. . . .
2 0.891 6.67 (2.03) 9.1.2 Conceptual Model-Review the information available
j 2-222 i-zg (2-2‘7‘) 0.05 on the hydrogeology of the site; interpret and describe the

' 16 (1.27) hydrogeology of the site as it pertains to the selection of this
1 6.158 19.15 (5.84) method for conducting and analyzing an aquifer test. Compare
§ é-ggg Igf Eggg; o the hydrogeologic characteristics of the site as it conforms and
1 3487 9.24 (2.82) 3 diffefr]s (;rom the assumptions in the solution to the aquifer test

method.



v D 5850

,_
| —

2 - 2
r T
10 10
o
o
I
i
S f S f
+
1 1
0 0.001 0.01 0 0.001 0.01
+  Data corrected for an anisotropy of 1.0 @ Data corrected for an anisotropy of 0.2
1 1
2 2
I r
10 10
o
X
<Q
S f S f
$
K
1 1
0 0.001 0.01 0 0.001 0.01
¢ Data corrected for an anisotropy of 0.05 X Data corrected for an anisotropy of 0.01
FIG. 2 Graphs of Corrected Drawdown in ft Versus Reciprocal of Distance Squared in ft 2(m?) for Anisotropy Ratios of 1, 0.2, 0.05, and

0.01, a T of 53.48 ft 2(4.97 m?)/day, and an S of 0.0005

9.1.3 Equipment—Report the field installation and equip- test. Show methods of adjusting water levels for background
ment for the aquifer test, including the construction, diameterwater-level and barometric changes and calculation of draw-
depth of screened and filter-packed intervals, and location adown and residual drawdown.
control well and pumping equipment, and the construction, 9.1.6.2 Data Plots—Present data plots used in analysis of
diameter, depth, and screened interval of observation wells. the data. Show overlays of data plots and type curve with

9.1.4 Instrumentatior-Describe the field instrumentation match points and corresponding values of parameters at match
for observing water levels, pumping rate, barometric changegoints.
and other environmental conditions pertinent to the test. 9.1.7 Evaluate qualitatively the overall accuracy of the test,
Include a list of measuring devices used during the test, théhe corrections and adjustments made to the original water-
manufacturer's name, model number, and basic specificatioevel measurements, the adequacy and accuracy of instrumen-
for each major item, and the name and date and method of thation, accuracy of observations of stress and response, and the
last calibration, if applicable. conformance of the hydrogeologic conditions and the perfor-

9.1.5 Testing Procedures-List the steps taken in conduct- mance of the test to the model assumptions.
ing pre-test, drawdown, and recovery phases of the test. o ]

Include the frequency of measurements of discharge rate, watP- Precision and Bias
level in observation wells, and other environmental data 10.1 It is not practicable to specify the precision of the
recorded during the testing procedure. procedure in this test method because the response of aquifer

9.1.6 Presentation and Interpretation of Test Results systems during aquifer tests is dependent upon ambient system

9.1.6.1 Data—Present tables of data collected during thestresses. No statement can be made about bias because no true
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FIG. 3 Analysis of Drawdown Data Corrected for Partial
Penetration Assuming an Anisotropy of 0.20, Estimated T of
53.48 ft%(4.97 m?)/day, and S of 0.0005 Yields a Revised T of 35.42
ft%(3.29 m?)/day and S of 0.00055

TABLE 3 Correction Factors and Corrected Drawdown
Calculated Assuming a T of 35.42 ft 2(3.29 m?)/day and an S of

0.00055
Observation (o s, Corrected A, Anisotropy
. Drawdown, .
Well Correction Factor . Ratio
in ft (m)
1 1.745 5.43 (1.66)
2 0.847 6.34 (1.93)
3 0.864 3.94 (1.20) 0.29
4 1.108 2.94 (0.90)
1 1.848 5.75 (1.75)
2 0.846 6.34 (1.93)
3 0.831 3.79 (1.16) 0.23
4 1.145 3.03 (0.92)
1 2.002 6.23 (1.90)
2 0.848 6.35 (1.94)
3 0.784 3.57 (1.09) 0.17
4 1.206 3.20 (0.98)
1 2.277 7.08 (2.16)
2 0.855 6.41 (1.95)
3 0.711 3.24 (0.99) 0.11
4 1.327 3.52 (1.07)

reference values exist.

11. Keywords

11.1 anisotropy; aquifers; aquifer tests; control wells;
ground water; hydraulic conductivity; observation well; stor-
age coefficient; transmissivity
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FIG. 4 Graphs of Corrected Drawdown in Feet Versus Reciprocal of Distance Squared in ft 2(m?) for Anisotropy Ratios of 0.29, 0.23,

0.17, and 0.11, a T of 35.42 ft2(3.29 m?)/day, and an S of 0.00055
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FIG. 5 Analysis of Drawdown Data Corrected for Partial
Penetration Assuming an Anisotropy of 0.17, Estimated T of

35.42 t%(3.29 m?)/day, and S of 0.00055 Yields a Revised T of
32.77 1t%(3.04 m?)/day and S of 0.00065

TABLE 4 Correction Factors and Corrected Drawdown
Calculated Assuming a T of 32.77 ft 2(3.04 m?)/day and an S of

0.00065
Observation (o s, Corrected A, Anisotropy
. Drawdown, -
Well Correction Factor . Ratio
in ft (m)
1 1.981 6.16 (1.88)
2 0.842 6.31 (1.92)
3 0.800 3.65 (1.11) 0.2
4 1.185 3.14 (0.96)
1 2.042 6.35 (1.94)
2 0.843 6.31 (1.92)
3 0.783 3.57 (1.09) 0.18
4 1.209 3.20 (0.98)
1 2.114 6.58 (2.01)
2 0.844 6.32 (1.93)
3 0.763 3.48 (1.06) 0.16
4 1.239 3.28 (1.00)
1 2.204 6.85 (2.09)
2 0.846 6.34 (1.93)
3 0.740 3.37 (1.03) 0.14
4 1.277 3.38 (1.03)
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FIG. 6 Graphs of Corrected Drawdown in Feet Versus Reciprocal of Distance Squared in ft 2(m?) for Anisotropy Ratios of 0.2, 0.18, 0.16,
and 0.14, a T of 32.77 ft2(3.04 m?)/day, and an S of 0.00065
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FIG. 7 Analysis of Drawdown Data Corrected for Partial
Penetration Assuming an Anisotropy of 0.18, Estimated T of
32.77 ft3(3.04 m?)/day, and S of 0.00065 Yields a Revised T of

32.08 ft2(2.98 m?)/day and S of 0.0007
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