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A Slug Test for Determining Hvdraulic Conductivity of Unconfined Aquifers
With Completely or Partially Penetrating Wells

Herman Bovwer aND R, €, RICE
C.S. #uarer Conservation Laderaiory, Agnculturyl Researcn Service, U S. Dvparrment of dgriculiure, Phoemix. Amzong #4040

A procecure 18 presented for calcwlating the hvdraulic omiuctivity of an Jyuiler neur 3 well fram the
rate of nse of the water level in the well Jftcr 4 Jeriuin valume of witer « wlgenly femoved. The
cialculation 1# bused on the Thiem equutivn of steudy viate llew 0 u ~l, The efectve tudius R, gver
which the heud ditference between the squilibrium wuter tunle 1n the aquie? and the water level ja the well
is dissiputed wis evaludted with & rexistange Detwork anajog for 4 wide runge of system geometnes, An
empincal equation relating R, 1o the weometry of the well und uqwifer was gerived, The techmyue

upolicable W compietely_or partully_pengtrating wells in_paconfined squifers, It can also de used lor

cunlined aquiiery inut receive waler from the upper sontining (uver. The method's feults are computibie
with Lthose ootained bv other techniyues fur overlupping gevmetries

With the sluy test the hydruulic conductivity or trians.  Sumpletely penctrating well, and the solution was expreyped us
missitlity of am ayuifer is determined feom the rute of rve of o seres of "type curves” against which observed rates of water
the water level in o well alter 4 certim volume or “siug’ of  lever mises were murched. Vames lor the transmismbility and
witer 13 suddenly remuved from the watl, The siug test is  storage contlicient were then svaiuated from (e urve Durame.
simplet and quicker than the Thers Qumping least Yecause  ter una honzenuwisscule position of the 1ype Surve snowing (ne
observation weils and pumping the weil are not aeeded. With  dest fit with the expenimentul aut, Skihirske 11954) geveioped
the sluy test the portion of the aquifer *sampied” for avdraulic  an squation for caleulauny (ransmissibility from the recovery
cunducuvity is smatler thun that lor the pumping test even  Of the wuter wevel 1n 3 well *Hut wus repeaiedly buiieg, The
though with (he [atter, mOBt of the DEIC {oxs Al Jours within leenmaue w limited to walls 1 confined aguifers with ayr-
J retgiively smail distance ¢F the Jumoed well ane the resulting - Dciently shatlow water ievars 41 pestut shorel Ume e
transemssitility pnmanly reflecs the aquirer <enciuons neur  sctween dailing cvcles [Loaman, 19720
the pumped well, To use the slug test [or purtially penetrating or partaity

Essenuuily instantanecus fcwering of the waier Jevel in 3 perforitec wells in conlined or uncontined Jauiters, some I

C et

’.5_ well cun be uchieved by qQuickiy remaving wuler with a buier  tions developed for the auger Nole dny prezemeter lechniQuey’
‘3 or by partially or completely submerping an ogject in the 1o meaaure w1l hvdraulic conductivity [Bouwer ang Jackson,
B~ water, fetting the water level reuch equilibnum, and then  1974) may be emploved, However, the geomety of most
. ? quickly removing the object, I the aquifer is very permeuble,  grouncwaler welly 1s ourside the range in geometry covesed by
ok the wuter levei in the well may fise very apidly, Such rapd  the existing equutions or tables for the auyer hole or piezomes

. 13" riscs can be measured with senmlive pressure ransducers and e meshods, For this reuson, theoty and equations are pre.
g [SLCESPOdE Strip Shart recorders of x-p platters, Also it may  sented in this puper for siuy (ests on purtialiy or compietely

be possibic 0 isclate portions of the perforated or soreened  peneiruiinyg wells i uncantined aquilers for a wide ranue of
section of the well with speviul puckers for the slug tesi, This  Jeometry conditions, The wells may be purtially or comp.'.cfeiv
not only reduces the inflow and hence the rute of nse of the  perforaled, wreened, or otherwise open along their periphery.
water level in the well, but it also makes it possibie to deters While the solutiony are developed for unconfined aquifer,
minc the vertica! distnbution of the hydraulic ¢onductivity. ey may ulso 3¢ used for 3lug tesis on weils 1n wonhiney
Speciai pucker techniques may have 10 be Jeveloped to oblin  squilers if water enters the aquifer from the upper contininy
4 good seal, expecially for rough cusings or pertoranions, Effee:  luver through compression or leukage.

live seuling may be achieved with relatively lony secions of
inflatabie stoppers or tubing. The use of long sectiony of these
materiuls would also reduce leutage How from the sost ar'the  Geometry an¢ symouis of u well in an urcontined aguifer
well 10 the isaluted section detween packers. This dow un ure snewn in Figure 1, Fur the slug test the water ievel 1n e
ocur throuan gravel envelopes or other permeubie cones aurs  well is tudaeniy (owers, und the fute of rise of the water wvel
rounding the cusing. Sections ol inflatable (ubing mav huve 1y s measured. The fow into the well ut o purticulur valye nf y
be leng enough to block off the enure purt of the weil aot uswc  vun oe cuicutate dy moctiving the Thiem equation (o '
for the slug teat, High inllation pressures should be used to

minimize volume chunyes in the twbing due to chanying waler O ™ 2 KL miten
pressurey in the isoluted secnon when e hesd is lewered. In (R,'r.)
’orSlz' fur, salutions for the ’lu!h:"“ Have "':" d“"f*""“g OO wncre Q 15 rhe fow into the well llentht umen. K 1 the
! \.amolfzcl_v penctraling wells i confined aquiters, Coape”  wyur, yic sanguctvity of the aquifer Cength, umey, £ 13 the
et af. {1967] derived an equution for the rise of full o the water  yuup) o one portion of well through which water enten

THeowy

(89

Their equation was bused on nansicady flow 10 a pumped, o) V8 the verticu] gistance between water level 1n we)) and
cquilibrium wuter wble in aquifer, R, is the effecuve radius
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ievei in o well after sudden lowering or raising, fespectively, (hetght ol screen or perforated zone or of uncused poryon of

Convright © 1976 by the Amencun Geaphysicul Union, over which y is dissiputed, und's, 1s the horizontal distanee
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Fr. 1. Geometry uac symbols of & partially penetruting, partially
perforaind well 1 uncimiined aguiie: with gravel pugi. o1 deveioped
rone around perioruied secliorn.

from weli center 10 priging! woutfer (well rudius of rudius of
chmnp olus toh.ney of prevel erveldie o7 oeveioped zone .,
The aeems L1, Aol ADC A 27t L onzeessed noumis of
lenpih. Toe efiesuve radiur R, 15 the equivaient radl distence
over wnich the heud loxt v s Sresipied 11 ine fow rvRiem. The
velue of £, dependi Hn the peometry of ine flow sveiem, und it
wut aetermimed for differens valuer of 4, L, D, ang », (Fipure
1) wash o senistuanse network anulop, v will pe discussed 1n the
next section. Eouation (1] 13 based o the ussumptions that (11
drawgown of ihe weier table around the well i nephipible, (2)
flow nhove the water whle (in the capillary frinpe) can be
ignored, (31 henc loases wy wiier emen the wel {well loskes)
arc neghpidie, anc +4) ihe nowife! it homopeneous und 1he-
uopic, These ure tnt ususl sxsumpuions in the development of
cquationt 10! pumped hoie 1echmguer (Sowvwer and Jaclaor,
1974, uné referencer therein),
Tue value of 7, 10 (1] represents the radial distonce betweer,
the undisturbed sguifer and the well center, Thus ., should
“include grave! envelopes or *developed' 2ones il they are much
more permeuble thun the squifer itsell (Figure 1.
The rate of rise. Ji/dt, of the water fevel in the well after
suddenly remeving b slug of witer cur be related 10 the inflow
@ by the equation

devdr w = Qr2! )

where 72, is the ceosssestional wres of the wej) where the
wate! level 11 nisinp. The manus Bignh h (O} 10 anitooured be.
Culise » decreuses it nCreestt.

The werm #, is the inwide rudius of the crsing if the wuter level
is above the perfotried of otherwike open portion of the well,
If the watet level 1 fising 1 1he perforsted secuon of the well,
allowpnee shoulc te made for the porosity outsige the wel!
caming if the hvdraulic conducuvity of the gruvel envelope or
developod zonc is ir uch higher than that of the uquifer In tha!
“case the {open) porosity «n the permeable zone must be ins
« "tluded in the crosssoctional areu of the well, For example, if
\ -.the ‘radive-of the parforxied aung is 20 cm and the caving is
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surrounded by a 10-cm permeable prevel envelope with ¢
potosity of 3%, 7. should be wken oy (200 ~ 0,200 =
20 = 235 em Lo anlair the crossenertional ared of the we!
that relates @ 16 dv-dl The value of r, for this well section o
Jem.

Combining (17 and (3) vieias

L @
> rUAD (R, .) '
which cun be integrated 10
s L )
ny = m constant 14}

Applying this oquation between limits v, at 1 = O and 5, at
und solving for & wield

rfIn (R 7P )1 ‘o ¢
Py e —————— - oy 3
X :L ! xn ) (.'

This equation enables X 10 be calculvied from the rise of the
wuter level in the well after suddenly removing & slug of water
from the well, Since A, o, £ Roy and L 1n (&) ure constants,
{370) In vo/¥) must also be constant. Thur field dotw should
vield a sirnight line when they are piotted us n y, versus 1. The
term (17¢) In va/y; in (5) 18 then obtained trom the besifitting
straight line in a plot of in » versus 1 (xoc the example). The
vatue of In R,/r, is dependent on 4, D, L. and r, and cun be
cvilusied from the anulop *erults presenicd 11 the next sestion,
The 1zansmissibilins T ol the nauifer is cuicuteted by mults

phving (Y by the thickpess O of the souiler of
)
T-D" h:(P rl!l‘\_» (6)
-L ! J‘

“Thir equation is buse¢ on the assumption thut the aquiler 1
uniform with depth.

Equuuam (&) und (6) ure dimensionp!ly correet. Thus & enc
T are expressed an ihe same Umits as tne lenpth und time
parameicts in the eguations.

EvaLuamon of R, ~..

Value of R,, expressed as It R, 7. were determined with
un cicctrical resistunce networi snaiog for gifferent values of
P Lo H, und D (Figute 13, using the nume ussumptions as
those for 1), An uxisymmetns sector of | rug was simulated
by u networh of electrical resistors, T'he vertical distance be-
{ween the nodes was consiant, but the radiul distance between
nodes incteased with increasing distance from the cenier line
(Figure 25, This yicided & network with the highest node
density nenr the well, where the head Yass was grentess, nng &
decteaning ndce density toward the ouler reaches of the svse
iem. For a more dewiled discussion of pruoed networis fo°
representing uxisymmetric flow systems, see Liedbmann | 1950]
und Bouwer | 1060,

The rudial exient of the medium represeniee on the unalog
wir more than 60,000 times the turpes: »,. vulue used I1n i
unulyses. Tnus the radinl exient of whe wnalop svatem wur
essentially infinite, as evidenced by the fuct that & reduction irt
tadiul extent by several nodes di¢ nat huve o measurable eflec!
or. the observed vulue of R,.

Tne vulue of R, for un infiniely deep aquifer (D = ) wus
aciermine by simulating sn impermeubdle und then un in:
finstels permeuble luver ot & cortuin value o 2. If this value of
O 1 taken o be sufliciently larpe, the flow in the syniem when
Lhe luver 1t O uken an being nmpcrmuble " only shghﬂ\
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® 1000, ang D vy, » 1530, The numnets un the et ang &t the

l0p ol the

tgure ore armirary length Jnita (note breuss in honzomal waie),

less than the How when the laver is taken as being infimitely
sermentle, The uverage of the two Tows sun then e tusen as d
yood siimate of 1ae How that woulC ocLur [ 1he aquiler were
represented on the analog s heinyg undform W indnie depth
{Bouwer, 1967), This averuge flew was used 10 caleutate R, for
D= =,

The analoy anavses were perfurmed by umulating 4 system
with certain valuss of 7u. M. und . The elecincal current
entering the ‘well' was then meusured for different values ot L.
ranging from near H to near 0. Tais was trepeated for other
values of #,, M. and D, The condition where L » A could not
e simulated on the anaiog Decause it would mean 4 shor
between the witer tuble 23 the source und the weil 4y the sink,
The electrical current flow in the anslog wus converted to
volume per day, 1nd in R,/re was svaluatec with (1) for euch
combination ¢f r,. H. L. and D used in the analog.

For & given geometry descnbed oY 7, H,ané D, tne currenl
Row Q, into the limulated well varied esaentiaily linearly with
L und could be escribed by the equation

Q=mL~n

Because of the linearity besween Q, and L the esulis of the
anulyses coula e extrupotated 10 the condition L = & Tae
values of min (7} appeared 1o vury inversely with in &/, The
vulues of n vures approvimately lincutly with In (0 = #)
r. ], the slope A and intercept & 1 these relutions vetng a fune.
tion of L7, “This enabied the dJertvation of the (ollowing
empirica) equation relating in R,/'7, 1O the deemein of the

()]

system:
R, A+ 8iniD= m,'-.J'l" )
== e (Hr) T A

In this equation, 4 and 8 are dimensionicss coeflicients thut
are functions of L/7s. 38 shown in Figure 3, \f B 3> H, an
increase in D has no mensurable effect on In R./7,. The analog

N b . - - _ ‘:\:;{"
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results indicated that the afevtive Joper imitof in {0 = A
r.} 8 0. Thus if O i conmcered iatinity or iD= Hyr, e
sarge oot in [(D = H)/r,) 18 gredter than 6, a vawe e
anouid sull be used for the serm In (D = HYen) in 3,

(£ D = H. the teem in [(D = H)rn)in (§) cannot be used.
The analog results indicated that Yor this condutian, which i
the case of a fully penctrating well. (§) should be maodified to

1.1 c \"
In Ro/re = (m Ao T Lindd ®)

where C i3 4 dimensionless parameter that is 3 function of
L.», u» shown m Figure 3,

Equations (8) and (9) yield values of In R./7, thatare within
10% of the sctual vulue as evaluated by anulog if L > 044 and
within 25% if L << H (for example, L = 0.1 H).

The analog analyses ware performed for wells that were
closed 4t the botlom, Qcasionaily, however, weils with open
pottoms were also simulated, The flow through the betiom
appeured 10 be negligible for all vulues of ro and L used in the
anulvses. I L is not much greater than £, (for exampie, L/,
<< &), the system geometry neprouches thal of a piezometer
ity {Bouwer and Jackson, 1974), in which case the Botom
How cun be sgmticant. Equations (8) and (9) sun also be userd
10 evaluate In Ru/ 7. if 0 poruion of the perforated of otherwise
cpen purt Ol she well 13 inotsled with pucker for ihe slug test

Equinutentinly for the Tow system ardund a purtiaily penes
trating, puritally perforsed well in an gncontined aqinfet after
lowering the wates level in the well are shown Figure 2. The
numbers 3long e SYMMELrs NS ung the wiler wble tepre.
sent arsutury ieagih units. The numbers on ihe equipatentials
ineicate the potential as 3 petcentage of the rotal heud ditfers
ence between the water table (100%) and the open portion of
she well (%) shown 43 a doshed hine,

The value of R, fof the case in Figuee 2 is $0.7 length units,
Ag shown in the ligure, this corresponds approtimately tothe

LA .
oy

- TR .
,oee ‘:.‘.'-v'.',“. Wi




Bouwea aND RiCz: GROUNDWATER HYDRAULICH

Lo

84% equipotenual wher K, is laternlly esiended f=om the con
1¢t of the oper porhior o the well, Thur most of (he head Jos
InAhe How Fyrem ostun 10 @ SHInoes wnr ruiur A whICh 1
indicalive of tr.e hortzoniul exient of the portion of the aquiler
sampied for J or 7. The verucal exient i somewhn greuver
thun L, es indicuied nv, for exampic, the 8% equipotentiai in
Figure 2.

To esumaute (he rute of n1se of the water jeve! in ¢ well slier o
i sudoenly Jowered, (£) can be wrilier us

]
[ K, v
,---—]p-—ln‘-—'-

FL ) (o)
By tubing )y = 0.9y, (10! reducer Lo
I
R
- —!.— : 11
wr, = 0,082 ) Ir (11)

where toqe 18 Jhe ime thas i ubes for Ane witer level 1o 1
%% of the dis.unce 10 the couilibnum level, By assuming & pere
mepble aquifes with X' = 30 m/dev, a well withr, = 0,2 m and
L= )0m ancin{Rer, )= 3, (1) yields tom = 182 s. Thus if
Yot taken us 30 cm, it taker 1.¥ ) for the water level 10 rise 27
em, anothet 1 & 5 [or the neat 2.7 em (90% of the remmning
em ). «nd snother 1.b s for the neat 0.27 ¢m, of g tota) of 4,6
lot a rive of 20,97 cm. Meusurement of this {ukt fise requires &
sensilive and nocurate Lrunsoucer snc @ fusi-*oaponse recorae?,
The rute of ke cun be reguced by wllowing proundwaier 1o
enter ihrough only 4 portion of the open »eclion of the well, s
cun de accoOMuBliLhed watn pacers.

For u mooeruieh permeuble uquifer wiin, fof exumpie, ' =
I m/dey, s wellwith s, = 0.0 maund L = 20 m, und In (R, r,)
w5, {1y vieics 1 = 1145 In thie cuse. )t would Lahe the wais:
fevel 220 1 10 pine Trom 30 em 10 0.2 S Delow siotic iove!

ExameLy

A slug est wiy performed on o ced well in the alluvigl
aeposits of the Salt River bod west of Phoenia, Arizonu. The
well, known a1 the east wdl. 1 oceied 100wl 20 m east of six
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rupid infiltzution basins for groundwater rechurge with sewape
cfivent [Eovwes, l°"0, 'T'nc Stgne water iphle war ot b aer
ofim O Kim M wrim L edbom s, » 0.0% m, unc .,
wir takern ut 012 m 1o shiow for development of the uguifer
srounc the perforuieg portion of the cumng. A Swtham
PMIXITC pressure trunnducer wis suspenoec sbdout | m be
low ine siauc waier devel in the well (when trude numes unc
comnam numes ure includec, they ure for the convensence o
tne resder anc oo not imply preferential endornement of o
purticuly’ produm or compuny over others by the L.S. De.
purunen: of Agriculture), A sohd ovlinder with o volume
cquivaitm 1o ¢ G.23-m chunpe in waicr level in the well wa
elko plutuc beiow the wyler jevel, When the wmieg leve) hud
relurned 1o cquilisrium, the svhinder was guichly removed
The trunsoussr output, recorded on » Surpent millivolr ree
corder, yicloed ihe a=r relationship showr in Fipure 4 with ¥
PIdtted on 4 logurihmic scuie. The straighisline porugn s ihe
vl pant of the reudings. The actual v vadue of 026 m
indicuted by the struight line 1s close 10 the theareticn] value of
0.32 m cuiculoted from ihe displacement of the submerged
cvhnder.

Extending tne siraepht fine in Figure d shews vy for the
arbitrarily seiected ¢ value of 204, y » 00024 m. Tnus (1) In
Yo'y = 0.23l‘ £*0. The value of L/r, = 3%, for whicn Fipure 7
yiclds 4w e und B = 042, Substituting these viaiues o (b1
LNC yung the maenimune value of & for In (& = 5 2,] inse
InjiD = K r,t e ine well eagezdr 61 vieid inof, +, 1 e 23"
Equstion t£3 ther piver £ & LO0C3E mos & 30 mogoy, Thn
vhlue ugreer with A" valuer of 10 and §3 m casy obtained
previously wilh Iht tube method on two neardy aoservution
wells (Aovwer. 1070). These A values were csaentinlly poin:
meusuremenis or tne pquifer ymmedisiely around the wel!
DOtQmMs. WAISE were il gedths of 9.1 anc 0.) m, teapestivel)

COMPAKISONS

Piezomeier method,  The geometry 1o which (& and (9) and
the coefliceznts i Figure 3 apply overlups the geomerry of the
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pierotneter method at the lower values of L/7,. With the
MezeIneler method 3 Cavity 18 dugered outin the oil Delow 2
awczometer tube, The water level in the tube is abruptly
sewer:d. and A of the soil around the cuvity i caleulated from
e rte of rine of the water jevel in the tube [Jouwer and
Jackgpn, 197, The equation for K w

er,’ |

—=-1In

Ap !

&
Iz

Km 12

where 4y 18 4 geamelry fuctor with cimension of length, Val-
263 0 My were svaiudted with an electrelyue tank andiog by
Youniss (1968, whane reaults were eapressed in tabular form us
Aver, for difTerent values of L7, anging between € any 3).
{H = L)ty and 1D = Hira,

Taliing 2 hypothetical case where L/7, = 8, H/r, = 12,and
D/ry, = 16, K culeulated with (5) is 18% Yelow K caleulated
with {123, This » more than the 10% ceror normally expecied
with () and (9 for the L/ H vulue of 0.67 in this case, The
larger discrepuncy may n¢ Sue ie the difference in method-
owRy. cr ‘¢ the fact that the £, 7, vajue iy close 1o the lower
limit of the runge covered on the ‘esistance network analog.

Ap appraumate equauon lor calcuiuting & with the pies
zometer Methae was preseated by Huorslev [1981], The equu.
1of, which s Jused 90 the sssumptions of an ellipsawdul Savity
or wail screen and ntinite vertical extent (upwnrg and dewn-
war@) of the Sow svaiem, contamns a tlerm {1 = (L/2r P]-2
For most well-slugstes: geometries, L/or, will De sutticiently
'args 10 aermit cedlavemnent ol this term By L,/2ry. [0 that cuse,
yowever, Hvoralev's equation for Q vields R, = L, which is net
srue. |0 reaiity. R, i Sonsgeraniy lesy than L, For exampe, il
Ladim,oe, » 04 m A4 o= simoand D= o=, (%) shows hat
R, = 1.9 m, which w much less than the valye of 40 m
naicuted Dy Hvorsiev's equacon, However, since the calcus
wtion of £ 18 Sused on {0 (R,r,) 28 shewn by (5), the error in
& 15 jess than the erecr i R, e, 36 and 236, respecuvely, in
this que).

If, for the ybuve exampie, the top of the well séreen or cavity
had deen Laken at the same level as the water latle (H = 40 m),
R, would have been 8.8 m und Hvorslev's equation would huve
vielde¢ a K value that is 20% higher than & wiven by {2), The
larger efror 13 pronutiv dJue (o Hvorsiev's sssumption of in-
fimite veruci tupwardi extent of the flow svstem. which is not
met when the cavity 15 immedistely below the waler table.
Using Hvarslev's equation far cuvities immedintely below a
COnfinINg iaver would Inctease the erfor o ~3%, but ihis, of
Joumse, i3 que ‘o the fagt that a water table s not 3 solid
poundury, Hvorslev's equation for the confining jayer ¢ase cun
pe snown o vielg R, = L.

Auger hoie meinod.  The anulog analyses fer{8)and 19 and
Figute 3 were perivemed fur L < H, because short circuiting
Detwern the water Wabie anyg the well prevented simoiution of
the cuse where L = A, 1 the unalog results re extragulated o
L w A, howeser, the yeometey of the system in Figure |
necomes simifur to thut of tie auger noie techmaue, for which
4 number ol equations anc graphs have been develuped to
coleutote K from the mae of the wuter level i the well [(Bouwer
and Jaexson. 1974), Buast and Kirkham 1971 Tor example,
geveleped the eguation

, Ay
K= Cox T" 13)
where Cyx wis determted mathematicully and expressed in
tabular Torm for vurious values of L/t (D = H)/r,. and
yo/H. Siace the tute of rise of the water level in the hole afier
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Fig. d, Plot af p versun t for siug lest on enst well.

e remaval of a slug of witer decreasey with decreamng p.
Ay dris not a constant and ihe value of K cbtained with this
procegure depends on tne mugnitude of Ay used in the field
measurements, The peneral rule s that Ay should be relusively
small.

Taxing 3 hepothetical ¢nse where vy = 2.5 m, 1y = 24 m, &
wl0s. LmH=imD=0omungr =0lmidineidya K
value that is 36% iower than & cafculated with (13}, However,
if yo 18 taken 33 0.8 m, which should give &r = I 3 ageording
10 the theory that (1/0) 10 vy v & sonstant, the X value yielded
By ()13 267 higher thun K cbimined with {13). Uy is taken as
6.9 m. 15 ang (117 grve denticul results.

Stuy test on wells in confined aquifers.  The confinec aquiler
fof which (he stug test by Cooper et al. [1807] wus developed is
an aquiler with an interddl wiler wurce, for exampie, rechurge
through 4Quitatgs of tumpresnen af contininy luvers or other
marerial. Ths stuation is similar 1o that of the unconfined
Joutfer presenied n this super hecause the water tatle 1
considered nonizental, ke the upper doungary of 4 contined
sauifer, and ihe water table i3 a Mune seurce. Thus Kor 7
culeulatee with (51 or (o1 should ke af the same order u3 &
culculated with the procedure of Cooper et ai. [1967), whaich
involves plowing the mse of the water level in the weil and
finding the best fit on a family of type Surves, Covper ef al,
{19671 presented an example of the calculauon of T (or a well
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with/, w s, w00 mund l » 9% m. The resulting value of T
wun 45,8 m'sday, Vaiues of D und ¥ for this weli were not
piven. However, since the well was 122 m dec» and tompleteis
peneirating tat Jeast Lheorencuiiy), D and 4 musi hove becr
beiween 05 and 120 m. Axsuming 1hal otk D anc = were 100
Mo (8} yickds T @ 628 m'cay, whicn i compatitie with T

obuuned by Cooper o al,
CONCLUSIONS

The hydrauhe conductiviiy of an uquifer near 2 well cun be
calculmied from the rise of the waler tevel in the well Glier b
stup of water 1s suddenly removed. The csizulation s Sused or
the Thiem cquatior. using an efiestive radius R, for the die
tance over which the head cifference beiween the equilbrium
waler Lhic in the aouifer ane the water levei in the weli i
dissiputed, Values of R, were evuluuted by eieciricnl resisiance
network analop, An empirical equation wis then Seveloned o
telaste Ay 10 the geometn of the svstem. Thn equation K&
securate 1o within 10-38%, gepending or how much of the
well below the water tobie is perforated or otherwiie open, The
lechmaue is apphcuble 10 pantially or compieieh npenetrating
wells in unconfined aquifers, 1t carn also be uned (0 esiimute the
hydraubie conductivity of confined aquifers thut rezeive water
[rom the upper confining luyer through TECLTPE Ot COMPress
sion, v
The vertical distunce between the TININR waier Jeve! i the
well und the equilibrium waier Lable in the squifer must vield ¢
straight hine when 1t i piotied on & IOELENMIC seole Sfins:
ume. This cun be used 1o chock the vahidny of figic meanyre.
medt and 10 ObLIn int DesM-fing iine (g Luisuieling W
hyeruLii conoustivies. Mermeabic wGuiien proguze rapich
HMNE wingt evels tnin cah be measute? wintp {usi-sennons
Pressufe triftisQueert uh simip Shunt recorders o xs3 pidtizns,
The portien of the aquifer sampled for byarsuli conguctiviiy
with the sup st spproaimatel & cvhingder witn rudis .
and & heighi somewhat lurper ihan the perforntee of otnerwise

open secuion of the well,
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Hydravlic conductivity values obunned with the proposec
slug test ute compatible with those vielded by the auper hole
und mezomete! lechniques where (he peometries of the avsiems
overiap, and ™ g siug Lest for compirtely »encitaling welis in
confined vulers
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