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Intro ·uction 

IN REPLY REFER TO : 

During the period April 21-23, 1953, o. pum~Jing t est \·k S 111i:i C:e on severa l 

irrig~t ~on wells penetratinr, a l l uvium about a mile southwest of Orovada, Nev., 

in order to determine t he hydrau lic characteristics of the a quifers commonly 

penet.ratec by wells in that vicinity. The t est ,.., ~, s made oy the writer, engineer, 

and J. L. Poole, geoloeist, United st~tes Geological Survey, a s part of an 

investig~tion o.f the e:;round-\\~.ter resources of ~ evada oeing by t he u. s. 

Geolor- icl.!. l Survey in coope::-<.!.tion Hi t h the State Engineer. Ht.:. ch recent interest 

in t he development of unoer£round water by pumping in the Orovada area made 

it desirable to m.ke t he pumpi ng test in order to obtain d.,.ta t hat might be 

helpful in the proper planning of future development. 

The loco. tions of t he \.Jells f or whi ch data were obtained are shown in 

figure 1. The data collected durinf t he PQ~pine test, together with other 

data pertinent to t he Hells, a rE! listeC. in ta ble 1 at t he end of t his report. 

Conditions for conoucting tl:e pumping t est · . .;ere not i ceal. A. E. I-io~ack, 

owner of' \.Jell 4J/37-34C3, Hu. S f orced to begin pumpi ng t he \.Jell at 2:00 p . m. 

on April 16, 1953, five days before the d;.,_te sche c.uled fer the ~eginning of 

t he t est. Fortunately, a ccording to 11r. Hosack, t~e well was p~pec at a 

.ather const::..nt rate of aoo .. _t 800 f allons per minute until 6:00 a . rn . on 

.April 18, aft er l-rhich time ti:e \.Tell ,.,.:.__s pu;~l ,ed at an essentially constc.nt 

r c. te \.lhich dur i ng the pumping t est was determined to be 885 gallons per 
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minute. Measurements of water level immediately prior to pumping and 

during the first five days of pumping were almost wholly lacking. iater­

level measurements were made only in wells 43/37-34Cl and 43/37-34C2. No 

other me"3urements of wr-ter level were obtained until the afternoon of April 21. 

Consequently, any of the drawdown data that normally are obtained during a 

pumping test were not availaule and it was necessary to rely almost entirely 

on recovery datu in the determi~tion of the hydraulic characteristics of 

the aquifers. Another unfavorable a spect w~s t he l &r f e difference in the depth 

of the wells. In order to obtuin reliable re sults all the wells should t ap 

the same w:... t er- be ..... ring beds. The prob:...bility thu.t the \.Jells used in t bis 

t est t~.pped t he sume bec!s seemed somewhat remote, consic! ering the differences 

in the depths of the wells :...nd t he distances between them. 

The formulas used in determining t he hydrHulic char acteristics of an 

a quifer are ba~ed on the assumption that the aq ifer is areully extensive 

ana isotropic. The \.!ells used in this pumpi ng test were drilled near the 

lower margin of t he c..lluvial ~:.<pron fronting the west side of the Santa Rosa 

J ~nge. Thus, the likelihood tha t the beds penetr~ted by the wells would 

meet the ideal conditions upon which the formulas are based seems somewhat 

remote. However, in the past, values for the hydraulic characteristics of 

aquifers obtained as a result of controlled pumping tests have been rather 

constant, even for areas wher e a ,;uif'ers \-Jere neither extensive nor isotropic, 

provided th~t the indivi0ual water-bearing beds were freely connected hydrau­

lically and th:...t the anisotropic properties of the aquifer were not too 

renounced. Therefo:-e, in spite of the unfs.vorable conditions, both k:~ own and 

surmisec , the punpi ng test was made in t ne hope thc.t it \oloul ci at le;.;. st indicate 

the order of magnitude of -..he principal hydr c...t.:.lic p;..~operties of the aquifer. 
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Pumping Test.s 

Meusurements of water level were made in the wells s hown in figure 1, 

beginning in the aft ernoon oi' April 21 and continuing until the afternoon 

of April 23. Me~ surements given to hundredths of a foot were made with a 

steel t ape, a nd t hose to tenths of a foot were obta ined by mea ns of a 

pr e s su r e r aee a tta ched to e:. n ;.. ir line of known length. A circula r orifice 

w~~ s ins t a lleC. c:.t t l e end of the dis c.:h-.:. r ge pi pes to mea sure t he r a tes of 

pu.'llping . A mi crob<.;. rogrc.ph r e coroed cha f1€· es i n a ir pressure . These changes 

a re shown in f igure S a t the end oi thi s report. 

,Jell L,"3/37-34C3 \.;;.. s pumped ut &n essentially uniform r c:.te until 1:05 p. m., 

April 22 , a t which time the l'"lUtnp wa s stopped. Hee, surements of wa ter level 

\-lere continueci in all the well s in order to observe t he effects of stopiJing 

the pump. ;,t 1: 26 p. m., i• pr il 2.3 , c..fter :... bout 24 hours hud elapse C. , well 

43/37-34Cl, 1, ~00 f eet north of well 43/37-J4C3, wa s pumpeci for e.bout 2 hours 

in or der to out a in aciCit i onul da t a fo r cor!l;A.<t ing the t r unsr.lis s i bility oi' t he 

a quifer r;enetrc.. ted by t he wells. 

Interpretation of Da t a. 

The reco-;ery d;... t e:, obtaine · f or well 43/37-3L,.C3 after t he pump w;..s stop.f.Jed 

a t 1:05 p . m. on pril 22 are shown in figure 2 . The de pths t o wu.t er, in feet 

below l ... nd-sur f a ce dutum, c..re plotted u. s ordina t es on a l ine(.J. r sc<-. l e u'- a i r..st 

t he t i l'le, i n minutes , after pU!:!jJing s t opped ::: s c. bf'c i s s:... s on a logarith!·11i c 

sc~le. It will be noted tha t tte pa ttern of the plottec point s, except in 

the up9er richt-ha nd port ion o.f' t he r r e.ph , a iJprox i ,Ja<.es a s t r a i : l:t line. It 

is t.he slope of t hi s s t r a i ght line tr-,~. t. is used in the det ermina t i on of t !-1e 

coe:c'ficie:1.t of transmissibility of t he a · _1... ifer penetrated by t he vi .::lll. This 
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important hydraulic characteristic is a measure of the ability of the aquifer 

to transmit water. It may be defined as the number of gallons per day that 

will be transmitted through each mile-wide section of the water-bearing 

material being investigated, measured normal to the direction of flow of the 

water, for each foot per mile of hydraulic gradient, and at the prevailing 

temperature of the ground water. The slope of the plotted points was determined 

by using the depth-to-w~ter level measurements noted during the first 2 hours 

after pumping had stopped. If all the theoretical conditions had been met, 

and if adjustments of the observed water level had been made for the continua-

tion of the pumping effects end t he fluctuations due to changes in atmospheric 

pressure, the pattern of all the plotted points would have been a straight line. 

The slope of this straight line would be es sentially the same as the slope of 

the straight-line portion of the curve defined by the unadjusted plot of 

observed water-level measurements shown on figure 2. Therefore, using a method 

similar to the one used by Jacob,~ the transmissibility of the aquifer 

penetrated by the well was computed by multiplying the average rate of discharge 

of the well, in gallons per minute, by 264 and dividing this product by the 

change in water level, in feet, during one log cycle of time. The aver~ge 

rate of discharge of the well during the l atter part of the pumping period was 

885 gallons per minute. Figure 2 indicates that the change in water level per 

log cycle of time is about 11.0 feet. The coefficient of transmissibility, 

according to these data, therefore, is 21,200 gallons per day per foot. 

1/ Jacob, c. E., 1946, Drawdown test to determine effective radius of 
an artesian well~ Am. Soc. Civil Eng. Proc., ~. 72, no. 5, P• 636. 

""c 



Figure 3 was drawn by using data obtained from well 42/37-3Bl after well 

43/37-34C3 bad been shut down. The circles represent unadjusted depth-to-

water-level measurements whose pattern is an elongated "s". The points 

enclosed by triangles are depth-to-water-level measurements adjusted for the 

carryover effects due to pumping, and the points enclosed by squares are 

measurements adjusted both for the effects due to the previous pumping and 

· the changes in water level caused by changes in atmospheric pressure, assuming 

that the water level in the well responded fully to these changes. Under 

ideal conditions the pattern of the points after proper adjustments for the 

carryover effects of the previous pumping and for changes in atmospheric 

pressure are made, should be a concave-upward line csymptotic to a horizontal 

line (in the lower left-~d part of the graph) indicating the depth to water 

when pumping was stopped and as3~ptotic to a line of constant slope in the 

right-hand part of the graph. The plot of the points enclosed by squares in 

the right half of figure 3 has a somewh~t variable slope of about 2.3 feet per 

log cycle of' time. The transmissibil,J;flty of the w· tar-bearing beds penetrated 

by the well is therefore 264 times the rate of discharge of well 43/37-34C3, 
d 

' which was 885 gallons per minute1 jfivided by 2.3, or about 100,000 gallons per 

day per foot. 

On figure 4 are shown plots of unadjusted and a6justad depth-to-water­

. level meas~rements made in well 43/37•34Cl af ter the pumping of well 

43/37-34C3 w s stopped. Th~ pattern of the plots is similar to that for 

well 42/37-3Bl. The centers of the circles represent unadjusted observations, 

whereas the points enclosed by trianeles represent observ~tions adjusted both 
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for the effects of the previous pumping of well 4Jf37-34CJ and for the 

changes in water level caused by changes in atmospheric pressure, assuming 

that the water level in the wells responded fully to these changes. The 

straight line which best fits the plot of adjusted observations on the right 

half of the curve indicates a change in water level of about 2.1 feet per 

logarithmic cycle of time. The transmissibility, therefo~, is computed as 

264 times 885 gallons per minute, divided by 2.1 feet, or about 1101000 · 

gallons per day per foot. 

There are several explanations for the wide r ange in values of the 

coefficients of transmissibility noted at the three wells. One is that the 

water-transmitting properties of the aquifer change as much as the coefficients 

indicate. If th t were true, the formulas used to determine the transmissi­

bility do not apply and consequently the transmissibility figures are of 

little or no value. Another possible explanation for the apparently large 

differences in the coefficients of transmissibility is that the wells do not 

tap essentially the same water-be· ring beds. This is a possibility, inasmuch 

as the wells are drilled on an alluvial fan built in large part by an . 

epherme~l stream. Under these conditions the areal extent of many of the 

water-bearing beds would tend to be limited and the hydraulic connection 

between beds might be poor. Thus only a part of the yield of a discharging 

well might influence the rate of change of water level in an observation well, 

.. might eMer the observation well. Also, water from a water-bearing bed or 

beds not common to the discharging well might enter the observation well and 

thus reduce the rate of change of water level in it. SL~ilarly, even though 

the water-bearing beds are extensive, if the water in some is confined and 

in others it is not confined, pumping effects in the artesian beds are 
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tran~mitted to an observation well some distance from the pumped well in 

but a small fraction of the time that such effects are transmitted through 

beds where the water is unconfined. Under these conditions, especially for 

short periods of pumping, the water in the unconfined beds tapped by the 

observation well would tend to reduce the rate of change of water level in 

the well caused by the transmission of pumping effects through the artesian 

beds. It will be noted that the formula used to determine the coefficient 

of transmissibility involves only a constant, 264; the rate at which the 

pumped well is discharging; and the changes in water level during one log 

cycle of time. Any decrease in the r te of change of water level in the 

observ~tion well th~s causes a corresponding increase in the computed 

coefficient of transmissibility. Likewise, if only part of the yield of 

the discharging well affects the water level in the observation well, the 

computed transmissibility will be too large unless ·only that part of the 

yield of the discharging well affecting the observation well is used in 

computing it. 
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In order to have some basis for the supposition that the large values of 

the coefficients of transmissibility computed for wells 43/37-34Cl and 

42/37-4Bl as compared with well 43/37-34C3 were due to one or a combina­

tion of two or ~or& of the conditions just noted, a drawdown-time 

relationship was established for well 43/37-34Cl by means of a short, rather 

loosely controlled pumping test. The well was not fully developed and little 

was known about the ability of the engine to pump the well at a constant 

rate. However, after well 43/37-34C3 had been shut down for about 

24 hours, well 43/37-34Cl was pumped for 2 hours at a rate that varied 

somewba~ at the beginning of the test but which was maintained at about 

720 gallons per minute during the last hour of the test. As might be 

expected, the plot of the observed water-level measurements versus time, 

shown in figure 5, is somewhat erratic. However, by lending more weight 

to the observations made during the second hour of pumping , when the rate 

of pumping was more nearly constant, it will be noted that t he points f~ll 

reasonably close to a straight line whose slope indicates a change in 

water level of about 9.4 feet per log cycle of time. The coefficient of 

transmissibility, using a discharge of 720 gallons per minute, thus is 

computed as about 20,200 gallons per day per foot. 

It seems reasonable to assume, therefore, that the transmissibility 

of the beds in the vicinity of wells 43/37-34Cl and -34C3 is in the neighbor­

hood of 20 1000 gallons per day per foot. The transmissibility of the beds 

tapped by well 42/37-JBl likewise is believed to be in the neighborhood of 

' 20,000 gallons per day per foot rather than 1001000 gallons per day per foot, 
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especially in view of the fact that the specific capacity of this well is 

much less than the specific capacities of either of the wells that were 

pumped in the test.· 

The fluctuations of water level in well 4J/J7-J4C2 indicated a poor 

hydraulic connection with well 4J/J7-J4CJ, which was only 20 feet distant. 

The poor hydraulic connection probably is due to the fact that well 4J/J7-J4C2 

is 80 feet deep, whereas well 4J/J7-34CJ is 488 feet deep. The reasons ~rhy 

the water level in well 4J/J7-J4C2 dropped temporarily when pumping of well 

4J/37-34CJ was stopped were not determined. It is possible that the temporary 

lowering was due to an increase in the storage capacity of the water-bearing 

beds tapped by well 43/37-34C2 as a result of a sudden decrease in the load 

on the beds when the pump on well 43/J7-34CJ was stopped. Such apparently 
net 

anomalous changes in w .ter levels areAuncommon. Because of the poor hydraulic 
.3 

connection between well 4J/~7-J4C2 and the other wells, the data obtained for 

it were not used to compute hydraulic coefficients. 

The other important hydraulic characteristic of an aquifer is its storage 

capacity. It is commonly expressed as a coefficient of storage, which has 

been defined by Theis 6/ as the volume of water, measured in cubic feet, 

released ' from storage in each column of the aquLfer having a base 1 foot 

square and a height aqual to the thickness of the aquifer, when the w ter 

table or other piezometric surface is lc~ered 1 foot. The coefficient of 

storage is important as it governs the time that will elapse before a given 

lowering of the water table or artesian head will occur at various distances 

from a discharging well. \fuen the water in an a uifer is unconfined -- that 

is, when it occurs under w ter-table conditions, the coefficient of storage 

~Theis, c. v., 1938, The significance and nature of the cone of de­
pression in ground-water bodies& Econ. Geology, v. JJ, no. 8, p. 894. 



15 

thoua&Dd tiM• a• large as it would be were the water under artesian pressure. 

Thu• at a giTen distance from a discharging well a comparable lowering of 

water lenl would occur senral hundred to seTerai thousand times faster in 

an artesian aquifer than in an aquifer where the water vas unconfined. 

Determinations of the coefficient of stor8fe were made by using a 

modification of the method described by Cooper and Jacob J/. The modified 

method consists of extend!~ the straight-line section of the recovery-

verau•-time graph until it intersects a horizontal line representing the 

water leYel .in the well at the time pumping stopped. The time at which 

this intersection occurs is noted. The coefficient of storage then is 

computed by .ultiplying the coefficient of transmissibility in gallons 

per da7 per foot by the time, expressed in Jlinutes, at which the inter­

section occurs, "Y a constant 2.1 X 154, and then diTiding this product 

b7 the square of the distance, expressed in feet, between the well in 

which the observations were made and the well that had been pumped. 

Obrlo.~sl7, at a given site the only -.ariables for determining the co-

e f icient of sto~e are the time of aero recovery and the transmiasibilit,-. 

Both are directly proportional to the coefficient of sto~•· It follows, 

therefore, that if the Talue selected for the coefficient of transmissi­

bilit,- is several times too large, the value of the coefficient of storage 

likewise will be several times too large, and vice Tersa. Earlier in this 

report, it vas pointed out that the coefficient of t7.,nsmissibility 

determined as a result of the pumping test Taried from about 20,000 to 

more than 100,000. It vas also pointed out why the most weight should 

be ginn to the coefficients of transmissibility computed from obserTations 

Mde in a well that is di•charging or that is recoTering rather than 

obserTations .. de 

Jl Cooper, H. B. Jr., and Jacob, c. E., 1946, A generalized graphical 
.. thod for eYaluatilg formation constants and summarizing well-field historyt 
~· Geoph,-8~ Unifi?n Trans., vol. 27, no. 4, PP• 526-534. 
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that is recov~ring r ther than observations made in a well some distance 

aw y. The coef ficient of tr n ·missibility sed to compute the coefficient 

of storage was therefore arbitrarily t aken a s 21,200 gallons per day per 

foot, th s me as that determined for the a uifer tapped by ~~ell 43/37-34C3. 

The time at which tha extension of the straight-line portion of the ~ecovery 

curve intersects the horizontal line indicating the water-level stage in t he 

well at the time the pu ped well was shut down is not necessarily correct. 

I f the slope of the recovery curve in figure 3 were increased sufficiently to 

w~ke the compute transmissibility at well 42/37-JBl equal to 21,200 gallons 

per day per f oot it \oroulci have to be increaseci. about five times · nd this in 

turn might cause t he intersection to lie point as much a s 150 minutes 

after pumpi ng stopped i nste d of a bout 70 minutes, thus somewhr t more t han 

doubling the val ue of the coefficient of s t orc..ge. 1-.bout the sa.me rat io 

woul d be obt a ined f or the data shO\·m in figure 4. However, in order to 

obtain the order of magnitude of the coef ficient of storage the points of 

intersection a s shown on figures 3 and 4 were used. The coeffici ~nt of storage 

thus obt ained wG.s 0.00059 t well 42/37-JBl and o .ooo~. at well 43/37-34Cl. 

ecau e of the uncertain value of the true coefficient of t ransmissibility 

and the point of intersection of the exten~ion of t he straight-line portion 

of the corr espondi ng r ecovery curves with the horizontal line representing the 

w ter-level stage when pumping wa s stopped, t hese figures should be considered 

only as i ndic ting the order of magnitude of the coefficient of storage in 

some of the water-bearing beds penetr ted by t he wells. The magnitude of the 

coefficient of storage indicates t hat the water l n at l ea st part of the 

water-bearing be ' s is confined. 

A very rough determination of the coefficients of st orage at wells 

43/37-34C3 and 43/37-34Cl, obtained by extrapol ting the data shown in figures 

2 and 5, and assuming th1....t the eff ect ive radi us of the wells '-~' s 0.5 foot, 
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indicated a coefficient of storage of about 0.13 at well 43/37-34C3 nd 

0.017 at well 43/37-34Cl. Although the values differ consider bly from e· ch 

othe_ [•.nd may be l_uite different from the true values, these coefficients 

indic.:..te hat at le· st part of the wate~~ that wa s pumpecl from these wells 

\Tas unconfined. The fact t h· t the coefficient of storage at well 43/37-34Cl 

was computed as 0.00044 when well 43/37-34C3 wa s pumped and as about 0.017 

when the v!ell it self wa s pumped suggests that pumping the well itself lowered 

the piezometric surface enough to p rtly dew~ter one or more w ter-b8aring 

beds in the immedi ate vicinity of the well, · ut hat pumping well 43/37-34C3, 

1,200 feet distant, f or a s much as 5 days did not eliminate art esian conditions 

in o.ll the beds common to both wells. These data. suc-c.;e st thut, in t he vicinity 

of the pu ping-test site, geologic conditions •. re too co,. plex for the hydr -ulic 

coefficients to be determined within close limits by simple pumpi · tests. 

Figure 6 shows the theoretical relat ionship between the decline of w~ter 

levels, tir:1e after pu.'Tlping begins , .... n · dist nee from a \Tell pumping 1,000 

gr llons per minute from an are lly extensive, homogeneous, and isotropic 

a~n:..ifer havin~ tr nsmissibil i ty of 20 , 000 gallons per day per foot and a 

coeff icient of storage of 0.0005. The coefficients of transmissibi l ity and 

stor·ge c.re comp- rable to some of t he coefficients obtained during the test. 

Other r ates of pumping HOul d cause a proportiom;l dr \.Jdo~,om -- that is, pum ing 

at the r te of 2, 00 eallons per minute would double t he drawdown and pumping 

at 500 gallons per minute would halve the draHdown shown in f i gure 6. Other 

v~lues of the coefficient of transmissibility woul cause a drawdown having 

roughly the s·me ratio to the drawdown indicat e ' in figure 6 s t he ratio of 

20 ,000 to the other coefficient. 

Figure 6 shows that under ideal condi t ions the decline of the water level 

in well 42/37··3Bl · s a r . sult of pumping well 43/37-34C3, \-lhich is 735 feet away, 
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at a rate of 885 gallons per minut e for 6 cays sho~ld have been about 25 feet. 

Actually it w s only somewhat more than 3 feet, all of which occurred at least 

prior to the 6th day of pumping. Obviously the coefficients used in figure 6 

do not app~y for pumping periods as long as 6 days. Further, they prob· bly 

do not a ply even for short perio s of pumping or recovery, because according 

to the chart the recovery of water l evel in well 42/37-3Bl after well 43/37-34C3 

stopped pumping should have been in the neighborhood of 15 feet after 24 hours. 

Actually it w~s about 3 feet. 

The agreement between the theoretical drawdown indicated in figure 6 

and the dra\.,rdown observed in well 43/37-34Cl like\.,rise is very poor. 

Therefore, it appears that the actual changes in w ter level in the 

aquifer differ signific~ntly from ch nges that theoretically would occur 

under ideal artesian conditions. 

Figure 7 shows the theoretical decline or w ter level to be expectt:d f or 

the same conditions a s sho\.,rn in figure 6 exce t t hat the coefficient of storage 

has been changed from 0.0005, a common value for artesi~n condi t ions, to 0.20, 

which is believed t o be somewhere near the maxitmwm value for the aquifer in 

the area of the pumping test when the wnter occurs unaer w· ter-table conditions. 

Accordino to figur e 7, if all t he discharge of the pwnped well had occurred 

under water-t- ble conditions, t he aecline of water level in well 42/37-3Bl at 

the end of the 6-day pumping period should have been 0.88 times 0.4 foot or about 

0.35 foot. The act ual drawdown, however, was somewhat more than 3 feet. 

Similarly, the ' ecline of wuter level in well 43/37-34Cl should have been a 

few hundredths of a foot, whereas the observed drawdown w· s about 2.5 feet. 

It thus appears that the theoretical drawdowns shown in figure 7 also depart , 

significantly from the drawdowns that were observed during the period of the 

pumping test. 
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Although the value for t he coefficient of storage was more or less 

arbitrarily selected for figure 7, it appears that the curves shown in 

figure 7 indic~te much more clo.ely than do the curves i n figure 6 the pumping 

effect s th t prob bly c n be expect ed fter long periods of pumping. Evidence 

for this st tement is affor ·ed by t he periodic measurements of wc.ter level 

made in well 42/37-3Bl. On r<Iarch 29, 1951, the vJater level in this well 

was 17.84 feet below lan -surface datum. On July 26, 1951, the depth to water 

was 23.6 feet. ell 43/37-34C3 was pumping at t e time. On eptember 17, 

1951, the depth to w ter was 20.35 feet, and on Harch 27, 1952, the depth to 

water was 18.2 feet. T- king into account the probable seasonal change which 

would have occurred had well 43/3'7-34C3 not been pumped, a decline in the 

neighborhood of 6 feet is indic ted a s being caused by pumping . Pumpage 

d t .... f or \.rell 43/37-34C3 hows hc..t the Hell \.f s pum ed for 1,668 hours at 

an estimated rate of 800 g llons per minute. Acco!· ·inu to figure 7, pumping 

800 g llons per minute cont inuously for bout 70 ·ays from well 4?/ 37-34C3 sho·1ld 

have cau eO. a lovJering of 1;1ater level in well 42/37-3Bl of about 6.8 feet. 

Thus, the theoretic 1 lowerings i naic t ea by figure 7 are in much closer 

agreement wi h the actual lowerings than are the theoretical lowerings in 

excess of 30 feet shown in figure o. The fact th t ~ . Has ck was not 

aware of any significant cont5.nued lowering of water level in his wells during 

previa s pumping sea sons lends further support to the belief th t the lowerings 

in the nonpumped wells pro bly are considerably less than 30 feet. 

CONCLUSIONS 

The following conclusions were r aacheO. as a r esult of the pumping test: 

1. ecause the geologic conditions in the vicinity of the pumping tests 

are complex, a reliable determination of the hydr ulic characteristics of the 

aquifer penetrated by the wells, by me ns of the pumping tests descri bed, 

w~s not possible. 
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2. The coeff icient of t ansmissi ility of the water-bearing beds ta ped 

by the \-Tells prob ... bly is 20,000 gallons per d· y per foot, or mor'3. 

3. The coefficient of storage may range from a few ten-thousandths to 

a tenth or two, depending to a 1 r e aegree on whether the w~ter being pumped 

results in a deere se in storage in w~ter-be~ring beds in a r egion \fhere the 

'.J ter i confined or in a region where the water in unconfined. 

4. Pumping a well even for a fe\f hours at a r te of about 1,000 gallons 

per minute results in at least a partial dewat ering of some but not all of the 

w.:...ter-be&ring beds in the vicinity of the \-Jell . 

5. aecause of the conditions outlined in the preceding paragraphs it is 

impractical to construct a series of raphs based on data obtained during a 

simple pumping test t hat can be used to predict pumping effects within close 

limits. Figure 6 shows in a gener .... lized WJ.Y the nat ure of pumpi ng effects 

under artesian conditions and figure 7, t e nature of pumpi 

\.rat er-t ble conditions. 

effects under 

6. Pum ing tests should be made in other parts of t he valley wherever 

it is practical to do so i n order to determine more closely t he hydraulic 

ch racteri st ics of the a~uifers of t he valley. 



Table 1.--Well and pumping-ta rt data 

Well data 
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42/37-3Bl. George Reed. NWtNW~ sec. 3, T. 42 N., R. 37 E., 735 feet due 

south of well 43/37-34C3. Drilled irrigation well, diameter 12 inches, depth 

160 feet. No equipment. 

Driller's log 

Drilled July 1949 by A. E. Hosack and Son, Nampa, r · ~ho. 

Haterial Thickness Depth 
(feet) (feet ) 

Soil 4 4 
Sand, gravel, and silt 14 18 
Clay, gray 5 23 
Sand and gravel, brown, muddy 11 34 
S ndy clay, brown 22 56 
s~ndy clay, gray 14 70 
Gravel and s nd 1 71 
Sandy clay, gray 3 74 
Sandstone, hard 2 76 
Clay and stringer of gravel 14 90 
Clay, brown 17 107 
Sand and gravel 5 112 
Clay, brown 27 139 
Clay, ;,ray 13 152 
Clay, brown 8 160 

Cased to 160 feet; perforat ed from 10 to 150 feet below l and surface with 

~-- by 3-in. slots on 6-in. centers, 18 slots per round. First water at 2: feet; 

st tic l evel o.t 16 feet. 

Date 

A ril 21, 1953 

A ril 22 

Pumpi ng-test data 

Time 

4:25 p. m. 
5:55 
9:46 

11:40 
5:15 a .m. 
1:00 p . m. 

Dept h to water 
belo\-T l and-surface datum 

(f eet) 
20.17 
20.16 
20.14 
20.15 
20.15 
20.14 

Remar ks 



42/37-3Bl--Continued 

Date Time 
Depth to water 

below land-surface datum 
(feet) 

Remarks 

1:05 

2:25 
3:00 
3:32 
4:07 
4:50 
5:38 
6:46 
8:39 

Stopped pumping well 
4J/J7-34C3. 

April 2J 
11:40 

2:43 .m. 
5:35 
8: 55 

12:45 p .m. 

~fell data 

19.85 
19.66 
19.47 
19.28 
19.05 
18. 86 
18.62 
18 • .34 
18.05 
17.87 
17.78 
17.$9 
17.62 

43/37-34Cl. Vera Reed. NWi£W4 sec. 34, T. 43 r., R. 37 E., 1, 200 f eet 

N. 2° E. of well 43/37- 34C3. Drilled irrig -tion well; diameter 12 i nches 0 to 

205 feet , 8 inches 180 to 515 feet; depth 515 feet. •quipped \-lith t ur bine pump 

and diesel engine. Temperat ure , 56°F. 

Driller's log 

Drilled .ugust 1952 by A. E. Hosack and Son, Nampa , I aho. 

Mat erail Thickness 
(feet) 

Soil 7 
S nd · nd silt 21 
S nd, muddy, and pea gravel 45 
Clay, brotm 21 
Cla , sandy 6 
S nd, muddy, and gravel 18 
Gravel, cemented 8 
Gr~vel, muddy 8 
Clay, ray, har d 18 
Clay, brown 25 
Gravel, cemented 7 
Clay, brown, and gravel 69 
Gravel, cemented 5 
Sand and gravel 2 

Depth 
(feet) 

7 
28 
73 
94 

100 
118 
126 
134 
152 
177 
184 
253 
258 
260 



43/37-34Cl--Cont inued 

Material Thickness 
(feet) 

Gravel, cemented 2 
Clay, brown 39 
Gravel, cemented 3 
Cl ay, brown 30 
Gravel 14 
Clay, brown 47 
Gravel, cemented 10 
Gravel nd s~nd 3 
Cl y 17 
Sand and gr avel 1 
CJ..:.y, gr y 20 
Gravel, cement ed 2 
Cl· y, gray, wi t h gravel 17 
Cl ay, gr y- blue, with gravel 10 
Gravel, cemented 5 
Cl ay 1 brm.m 35 

Depth 
(feet) 

262 
301 
304 

334 ; 
348 ' 
395 
'~05 
408 
425 ' 
426 
446 
448 
465 
475 
480 
51_2_ 

25 

Ca ed t o 515 f eet.; perf orat ed f rom l and sur fc. ce to 205 feet \<l ith i - by 3- i n . 
slot s on 6-in. centers , 13 slots er r ow1d , and from 180 to 515 feet with 

3/16- by 3-in. slots on 5-i n. centers, 7 slots per r ound. First water at 21 

f 9et; stat ic l evel at 21 f eet. 

Pw pi ng- test data 

Stanley universc.l orif ice vrith 6-inch di ameter orif ice pl ate at end of 

8-inch-di ameter disch~ rge pi pe used t measure discharge. 

Date 

April 21, 1953 

April 22 

Time 

4:10 p . m. 
5, 50 
9:13 
9 : 38 

11: 35 
5:05 a .m. 
8:45 

10:15 
12: 53 p .m. 
1:05 

2: 21 

Dept h to water 
below l and- surfa ce datum 

(feet) 

21.19 
21.19 
21.19 
21.19 
21.19 
21.20 
21.19 
21.19 
21.18 

21.08 

Yield 
(gpm) .emarks 

. ... : . ., 
I • • 1 . 

Stopped pumping well 
43/ 7-34C3 
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43/37-34Cl--Gontinued 

Date Time Depth to \.f ter Yield Remarks 
below l and-surface datum (gpm) 

(feet ) 

2:53 21 .01 
.3 : 26 20 .94 
4:01 20 . 84 
4:45 20 .72 
5:.32 20 . 59 
6: 50 20 . 4.0 
8:31 20 .21 

11:.30 19.92 
.April 2.3 2:40 a .m • 19.71 

5:28 19. 60 
9 :10 19.48 
1 :26 p .m. ' eg"'n pumping 

about 600 gpm. 
1:40 48.9 720 
1:44 51 .0 
1:45 50 .9 
1:46 50.9 
1:48 51.5 
1:5.3 51.0 
1:54 51 . 27 
1:56 51.50 710 
1 ._: 58 51.65 
2:00 52 .02 
2:04 52.55 
2:10 52.66 
2:12 52 . 89 
2:20 53 .18 700 
2:21 720 Increased pump 
2: 2.3 5.3 .85 s eed . 
2:28 54 • .34 720 
2:.30 54.57 720 
2:.36 54.84 
2:40 55.1.3 
2:43 55 • .39 
2:45 55 . 51 
2:50 55.59 720 
2: 52 55.81 
2: 54 56.04 
.3 :00 56.15 720 
.3:01 do 
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Well data 

43/37-34C2. A. E. Hosack. S~/45\4- sec. 34, T. 43 N., R. 37 E., 20 feet 

south of well 43/37-34C3. Drilled well , diameter 12 inches, depth 80 feet. No 

equipment . 

D te Time 

ril 21 , 1953 4:35 p .m. 
5: 20 
6:05 
9:00 

A ril 22 8:40 a . m. 
12:45 p .m. 
1:05 

1:49 
1:59 
2:33 
3:10 
3:37 
4:12 
4:55 
5:42 
7:00 
8:45 

11:27 
April 23 2:50 a . m. 

5:20 
8:49 

12:58 p .m. 

Pumping-test data 

Depth to water 
below land~surface datum 

(feet) 

19.94 
19.9.3 
19.93 
19.95 
19.98 
19.98 

20 .04 
20.03 
20.01 
19.97 
19 .95 
19.91 
19.88 
19.86 
19.83 
19.81 
19.73 
19. 68 
19.67 
19.63 
19.57 

Remarks 

Stopped pumping \.rell 
43/37-J4C3 . 



Well data 

43/37-34C3. A. E. Hosack. SWtsWi sec. 34, T. 43 N., R. 37 E. Drilled 

irrigation well; diameter, 12 inches 0 to 179 feet, 8 inches 160 to 488 feet; 

depth 488 feet. ~uipped with turbine pump and diesel engine. Temperature, 

57or. 

Driller's log 

Drilled ~Arch, 1950 by A. E. Hosack and Son, Nampa, Id ho. 

1aterial 

Soil 
Sand, mu"dy, and silt 
Pea gravel, muddy 
Clay, brown 
Clay, brown, sticky 
Sand, muddy 
Sandstone, hard 
Pea gravel, muddy 
Gravel and clay 
Sand, muddy 
Sandstone 
Clay~ brown 
Gravel, cemented 
Clay~ brown 
S·nd and gravel, cemented 
Clay, blue, hard 
Clay, blue, soft 
Gravel, cemented 
Clay, white, soft 
Sunc.stone, hard 
Clay, gray 
Sandstone, hard 
Clay, brown 
Gravel, cemented 
Clay, gray 
Gravel, cemented 
Clay, brown 
Clay, gray 
Gravel, cemented 
Clay, brown 
Gravel, cemented 
Clay, brown 
Sandstone 
Clay, gray, sandy 
Sand, coarse, firm 
Cl ay, gray 

Thiclmess 
(feet) 

16 
52 
s 

14 
8 

24 
6 

15 
9 
5 

!) 
8 
8 
6 

10 
10 
19 

6 
2 
3 
9 
3 

39 
3 
4 
8 

14 
20 
36 
20 
5 

18 
3 
4 
5 

15 

Depth 
(feet) 

16 
68 
76 
90 
98 

122 
128 
143 
15Z 
157 
162 
170 
178 
184 
194 
204 
223 
229 
231 
234 
243 
246 
2~5 
288 
292 
300 
314 
334 
370 
390 
395 
413 
416 
420 
425 
440 

8.8 



43/37-34C3--Continued 

' l·faterial 

Sand and pea gravel 
Clay 
S nd and gravel, firm 
Sand and pea gravel 
S ndstone 
Sand and gravel 
Gravel, cemented 
Sand and pea gravel 
Clay, gray 

Thiclmess 
(feet) 

Depth 
(feet) 

4 4114 
2 ~6 
5 451 
4 455 
5 4~ 

w 4~ 
3 473 
6 4~ 
9 488 

29 

Casing perfor~ted from l and surface to 179 feet \.Jith 1/ 4-t 3-in. slots 

on 6-in. centers, 18 slots per round, and from 179 to 488 feet with 3/16- by 

3-in. slots on 5-in. centers, 12 slots er round. First "' ter at 20 feet; 
" ... 

st~ti! level ~t 20 feet. 

Pumping-test dc..t a 

D te Time Depth to \>T&..t er Yield Remarks 
below ln~ -surface d .... tum 

(feet) 

April 16, 1953 2:00 p.m. 800 ~egan pumpi~~; yield 
estimated. 

18 6:00 a.m. 885 Yield estimated. 
21 5:27 p. m. 76.3 

6:-JO 885 This and subsequent 
yields determined by 
means of orif ice in 
end of discharge pipe. 

8:37 890 
8:41 75.8 
8:55 75.8 

11:30 76.6 910 
11:31 Decreased pump speed. 

11:35 75.8 885 
22 4:45 • • m. 883 

4&47 75.3 
8:20 74.0 860 
8:25 885 Inc ea sed :mmp speed. 
8: 35 75.0 
9: 28 75.3 885 

10:38 75.1 883 
11:10 75.2 885 
12:1,.3 p.m. 75.0 883 
1:05 Stopped pum ing . 



43/37-34C3--Gontinued 

~ate Time 

April 22 

April 23 

1107 
1:10 
1:12 
1:14 
1:16 
1:18 
1:20 
1:23 
1:26 
1:30 
1:35 
1:40 
1:45 
1:50 
1:55 
2:05 
2:16 
2:25 
2:45 
3: 0 
3:36 
3:55 
4:37 
5:45 
6:57 
8:48 
8:50 

11:23 
2:55 a .m. 
5:20 
8:45 

11:37 
[1:00 p.m. 

Depth to water 
below land-surface datum 

(feet) 

46.75 
42.75 
41.43 
40.25 
39.30 
38.55 
37.83 
36.95 
36.13 
35.31 
34.48 
33.67 
33.06 
32.46 
31.96 
31.05 
30.25 
29.61 
28.53 
27.42 
26.50 
25 .92 
24.87 
23.65 
22.72 
21.72 
21.70 
20.80 
2C.08 
lS:. 75 
19.42 
19. ?6 
19.18 

30 

Yield Remarks 
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APP IL 2 3, 1953 -------- __ , ________ ~ 

Chart •howin~ chonQtl in otmosph! r l c pressure ' oT pumpin9- tut si t e , sec . 34, T. 43 N ., R. 37 E., Humboldt 

Coun ty, Nev.~, dur ino the per iod April 22-23,1953. 
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