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ANALYSIS COF HYDRAULIC TESTS
IN HOT CREEK VALLEY, NEVADA

By
George A. Dinwiddie

ABSTRACT

This report, prepared in support of the U.S. Atomic Energy
Commission's underground nuclear testing program in central Nevada,
presents an analysis of data obtained during hydraulic tests in
exploratory holes, Hot Creek Valley, Nevada. The analysis is focused
on determining variaticns in hydrostatic head in the vertical section;
transmissivity, hydraulic conductivity, storage coefficients, and
velocity of ground-water movement in selected intervals; and inflow
to a theoretical chamber.

Hole UCe-17 penetrated alluvium, welded tuff, zeolitized bedded
tuff, and tuffaceous sediments. The composite water level was 161.0
meters below land-surface datum. In the tested intervals from which
the data were adequate for analysis, transmissivity ranged from 8.47 x
107% to an estimated 8.76 n®pd per m (cubic meters per day per meter);
hydraulic conductivity ranged from:1.39 x 107° to an estimated 1.44 x
10" n®pd per m® (cubic meters per day per square meter); storage
coefficients ranged from 6.26 x 1077 to 5.65 x 107%; and velocity
ranged from 9.27 x 1077 to an estimated 1.44 x 1072 mpd (meters per day).

Hole UCe-18 penetrated alluvium, lake beds and gypsum, rhyolite,
and bedded tuff. The composite water level was 59.8 meters below
land-surface datum. Only the data from the interval 1,237.8 to
1,277.4 meters were adequate for analysis; transmissivity was 4 x 1073
n®pd per m; hydraulic conductivity was 1 x 107* m°pd per m®; storage
coefficient was 6.1 x 1077 ; and velocity was 5 x 107 mpd. Specific

capacity after 9 hours of pumping was 55.5 m pd per m of drawdown.




Hole UCe-20 penetrated alluvium, welded tuff, and tuffaceous conglom-
erate. The composite water level was 65.5 meters below land-surface.
datum. In the interval 1,652.4 to 1,670.7 meters below land surface
the static water level was also 65.5 meters beslow land surface, and the
hydraulic potential decresased both above and below this zone. 1In the
tested intervals from which the data were aidequate for analysis, trans-
missivity rangad from 2.48 x 10™% to 43.8 w’pd per m; hydraulic conduct-
ivity ranged from 1.18 x 107° to 2.05 w®pd per m®; storage coefficients
ranged from 4.67 x 1077 to 65.10 x 107%; and velocity ranged from 5.9 x
1077 to 1 x 107% mpd. '

Inflow to a theoretical cylindrical chamber 3.66 meters in diameter
and at a depth of from 1,524.4 to 1,533.5 meters below land surface in
UCe~20 was computed using a leaky artesian, constant-drawdown formula.
Because of many variables and unique conditions, the computation can be
considered only as an approximation. The inflow to the theoretical
chamber probably would be about 14 cubic meters per day after an elapsed
inflow time of about 70 days.

Hole HTH-1 penetrated alluvium, wvelded tuff, and tuffaceous sediments.
The composite water level was 168.6 meters below land-surface datum. In
the tested intervals from which the data were adequate for analysis,
transmissivity ranged from 1.9 x 10™% to an estimated 16.4 m°pd per m;
hydraulic conductivity ranged from 6.2 x 107° to an estimated 3.6 x 107*%
m®pd per m®; storage coefficients ranged from 6.1 x 1077 to 6.1 = 1073,

and velocity ranged from 1.2 x 107° to an estimated 7.2 x 107° npd.

Specific capacity after about 7 days of pumping was about 121 n®pd per m

of drawdown. -
INTRODUCTION

Bydraulic testing and sampling in wells in central Nevada is done
fo: 1) supplement and improve knowledge of the general hydrologic environ-
ment of the area for better prediction of direction and velocity of ground-
water movement, 2) determine the water/tock chemistry and radiochemistry
for improved understanding of radionuclids transport characteristicé and
for evaluation of the effect and distritution of shot-produced contaminants,
3) determine certain hydraulic characteristics for engineering and design
of chambers in specific lithologic zoneé, and 4) provide information about
water supplies for drilling, construction projects, and camp sites. This

report presents an analysis of the basic data obtained during hydraulic

tests in Hot Creek Valley (fig. 1). The analysis consists of determiﬁing
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hydrostatic head distributian in the vertical secﬁion; distribution of
water quality in the vertical scction; transmissivity, hydraulic conductivity,
storage coefficients, and velocity of ground-water movement in selected
intervals; and inflow to a theoretical chambgr. Discussion of significance
of water quality in Hot Creek Valley will be available in a later report.
inflatable straddle packers were used to isolate specific intervals
of the holes. Intervals were tested by injecting or swabbing water
through tubing and cbserving the rate of reaction of the water level.
Intervals were selected according to apparent characteristics of
hydrology, lithelogy, and hole conditions as interpreted from geclogic
reports and downhole geophysical logs,
Hydraulic tests in deep exploratory holes in central Nevada were

performed by the Hydrologic Task Force under the direction of George A.

Dinwiddie, U.S. Geological Survey, Task Force lLeader. The Task Force

consists of personnel from the U.S. Geological Survey, Water Resources

Division; the Desert Research Institute, Centér for Water Resources

Research, University of Nevada System; and Teledyne Isotopes, Palo Alto
4 .

Léboratories. During the hydraulic tests, personnel from these three

organizations comprising the Hydrologic Task Force worked as a group

to perform the required duties.




119° 18° 17° ne° u%°

az®
41°
©FEly
- .:;‘.Do
Carson
#Cityf
Yanopoh
] [¢)

e

' 1!6"15/

{ @ UCe-I7
/
gHTH1  /
/
/
Co-20
, -
.o /@) oUCs-18
/

- /

) . 033l

| _
@‘ ! Figure |.--Map of Nevada showing general locations of canfral Nevada, Hot Creek
- .. Valley, and wellg dascribad in this rennet




@)

)

METHOD OF ANALYSIS

A type-curve method for determining the tramsmissivity of an aquifer

that is applicable to.tesfing of selected intervals in deep wells was

introduced by Cooper and others {1967). This analysis involves an

instantaneous charge of water to 2 well. The type curvesv(fig. 2) are
|

derive@ by plotting H/HO versus 8 = Tt/rcg (a dimensionless time

parameter) for values of ¢ = rfS/rC3 where
o

Ho = water level in tubing above initial head in aquifer
immediately after injection, in meters (m)

H = water level in tubing above initial head in aquifer,
in meters, at time, t, in days

T = transmissivity, in cubic maters per day per meter
(m®pd per m)

r, = radius of injection tubing, in meters
r, = radius of open hole, in meters
S = storage coefficient.

Once a value of T is obtained, hydraulic cenductivity, K, can be
calculated by the equation
K = T/b
where K is in cuEic meters per day per square meter (m®pd per of ) and
b = thickness of the tested interval, in meters. Velécity of ground-
water movement (v) can then be calculated by the equation
v = KI/8
(

where v is in meters per day {mpd)

I

ground-water gradient, in meters per meter, and

8

effective porosity, in percent.
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HYDRAULIC GRADIENT

The hydraulic gradient must be known in crder to solve the velocity
equation. Average values of hydraulic potential of comparablé depth
intervals in holes ‘Ce~i7, Ure-18, agd UCé«ZO were used in a 3-point
solution to determine the gradient in the lower (bedrock) system.
The results of this 3-point solution indicate a gradient of about
1 meter per 100 meters to the squthwest. Average values of hydraulic
potential in holes UCe-11, UCe~17, and HTH-1 were used in a 3-point
solution to determine the gradient in the upper (alluvium) system.
The results of this 3-point solution indicate a.gradient of about
L meters per 10C meters to the scutheast.

| HOLE UCe-17

Hole UCe-17, at coordinates N. 1,430,622 ft and E. 628,172 ft, Wevada
coordinate system, central zone, Nye County, Nevada, penetrated alluvium,
welded tuff, zeolitized bedéed tuff, and'tuffaceous sediments. The land-

surface elevation at this site is 1,995.& meters above meain sea level.

Hydrostatic head distribution

v

1

The greatest hydraulic potential was measured in the interval from

239.3 to 561.0 meters below land surface. The static water level in

this interval was about 145 meters below land surface during testing.
The hydraulic potential decreases below this interval. The static
water level in the interval 957.0 to 130&8.0 meters was 268.9 meters
below land surface. The static water level in the interval 2,056.L to

2,117.4 meters was about 351 meters below land surface.
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Tracejector survey

Significant results were obtainaed from tracejector surveys under.
both pumping and static conditions. The results indicate a definite
pofential for downward flow. Under static conditions, vertical flow in
the borehole was do%uward at a rate between 110 and 150 m®pd to a point
at about 1,Ll45 meters below land-surface datum. At this depth, most of
the flow went into the formation. Below this depth, some downward flow
(less than 33 mapd) and Cﬁntinual loss to the rock was observed. There
was no measurable flow in the borehole below a deﬁth of 1,957 meters.

A tracejector survey made while pumping water af a rate of about
876 mpad indicates that most of the water came from the intervals

239.3 to 279.0 meters; %39.6 to 561.0 meters, and 1,443.6 to 1,446.6 meters

3

(fig. 3).

A

Specific capacity

The well was pumped for a short time bafore the tracejector

357 meters below land surface,

survey was made. The pump inftake was at
the average discharge was about 925 m pd, and the drawdown was
141 .54 meters after 13 hours of pumping. Therefore, the specific

capacity during this test was about 6.5 m°pd per m of drawdown.

Hydraulic characteristics

1

‘The analyses of data from injection intc individual intervals in

‘hole UCe-17 are presented in figures 4-12. The following parameters

were constant for all the intervals tested in hole UCe-17:

r
C.

b

3.02 cm

61 m
I = 0.0l m per m.

Variable parameters are shown on the figures.

8
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HOLE UCe-18
Ho]:e UCe~18, at ccordinates N. 1,396,833 ft and E. 635,840 f¢t,
Nevada coordinate system, central zone, Nye County, Nevada, penetrated
alluvium, lake beds znd gypsum, rhyclite, and bedded tuff. The land-

" surface elevaticn at this site is 1,797 metsrs above mean sea level.

Hydrostatic head distribution

The greatest hydraulic potential was measured in the interval
between 1,686 and 1,803 meters below land surface. The static water
level in the interval was about 52 meters below land surface during
testing. The hydraplic potential decreases both above and below
this interval; however, the greatest potential is for upward movement
of water in the borehole. The static water level in the intérval frem
1,874.7 to 1,586 meters was 64.0 meters below land surface. The static
water level in the interval from 123.8 to 182.3 meters wasg about
100.6 meters below land surface.

Tracejector survey

‘The borehole was open to the formation from 1,463 to 1,931 meters
during the static condition tré;ejector survey. The results of this
survey indicate a poteﬁtial for downﬁard flow in this interval of
rhyolite. Vertical flow in the boreﬁole vas downward at a rate of
abouf 33 mapd with inflow at a depth of 1,530 meters and total outflow
at a depth of 1,733 meters. There was no measurable flow in the
bbrehole undér static conditions either above 1,530 meters or

below 1,733 meters.

20




4 tracejector survey under dynamic conditions during pumping
of water at a rate of GUO w®pd indicates that most of the pumped
water came from a de?thnpﬁ 1,733 meters and from an interval in the
alluvium from 124 to 182 meters (fig. 13). These two major
contributing zones did not have the greatest hydraulic potential,
but they were two of the most permeable zones.

Specific capacity

The well was pumped for a short time before the tracejector
survey was made. The pump intake was at ih9 maters below land
surface; the discharge was 916 m’pd; and the drawdown was
16.51 meters after about Q heours cof pumping. Therefore, the
specific capacity during this test was 55.5 m pd per m of
dréwdown.

Hydraulic charactaristics

Due to methods of drilling and hydraulic testing used in UCe-18,
only the data from the injection test of interval 1,237.8 to
1,277.h meters could be used for the type of analysis employed

in this report. That analysis is presented in figure 1k,
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Table

2.-~Summary of hydraulic testing in hole UCe-18, Hot Creekx Valley, Nevada

Static Relative Water Spectiie i Hydraulic .
water 1evell/ specific capncltyL/ swabbed conductance Temperacure X Transmissivity conductivity Velocity
Interval : (=tcromhos Packer Storage
Zone tested ft @ gpm o pd :er o ot . . bypass®/| coeffictent| gpd ?pd gpd w’pd Rock type
(= below 1sd) below | below per per gal o 259¢) F Cc per per per per ft pd [ m pd
1sd 1sa | ft of da o of dd 2 £t @ £
P 2% - i bt 1o - te . "
i3] 123.8- 182,53 A0 100.6 Hi b Hiph b3 ‘ 1,200 92 ] Na. — - - -- - -- = | Alluvium
1 3 SO T a00.6 1 tighdd Highs/ i ’ > 23 Lost
7 Py - _- N3 2 . Yes 23.2 ek 251 el el.6h [ e3
1,37.8-1,277.1 Lo Loss 1 g . . - ” e 2.45 ) Do.
i PEITELL T = = =< 10| 6.6 Tose | 2610107 x0r | %1072 | ao? | oot {xaeE | ade
410, 588,71, 3 T - == 28,000 1106 | 1,400(2) | 112(0)] Wh.S(0)—pid - - A AR DU I M it
4] - e - - .- - LOST
1 11,6941, 50,9 2 = - — 22,000] 83 1,800 90 | 3.2 Lo - -- - - - - -- Do.
A . N . oy - - . P . s Slivhe
Y L,03.5-1,579.3 — — WToET 17,901 66 3,000 107 4.7 e - - - - - - . Do.
WA - 37 e
\";_/ 1,615.9-1,65G .6 -z ol ~ o 102 3 LA Sligky - - - - - ~- -- Do.
L 7 il don. 6 “9.1 a3 21,0001 102 3,000 130 o No
s f ey o " 1
2201 OB86.0-1,719. ¢ =1 = == : P 48, Slipht - - - — e - .- Do. =
/ ’ ,T19.5 ST e 307 - 20,500 18 3,000 120 8.9 ™ o
7 Py Y :
Wl 7 or-1, 766,06 Lenl Hipts ip : Mo o — — - - - -
ST 11,1065 e (TN o] 16,000 6 3,000 116 47.8 No Po
= e ot e -- - == - - ., s My - - - -
P] Lr199.5-1,803.0 €140 .2 3.6 28,500 108 2,990 149 23-9 o o - T ba
AR &5k, oul 8537 -= o -- s 21 5 . & No — — - — _— -- -- f
3 1,60k.9-1,853.7 i~ - ool T 9,000} 3% 3,000 109 40.6 - Do
)Y 167 .7-1 985.0 - 2 f _t . . - \ - N Rhyolite and
P ,875.7-1,985.0 0 ) 7 18,000} 68 2,950 118 47.8 N -- - - - - - T lbedded tuff
a o . - -= £ - i
1 1,948.2-1,906.0 — — 1,0l 5.3 -- -- - » -- - - -- -- - il IS
L/ Upper number from injectlon; lower number from recovery after swabbing. Zxplanation:
i/ Upper-bypass arcund top packer; lower-bypass sround bottom packer; lost-recorder lost in borehole. metere °C - degrees Centigrade
3/ Perforated casing and cement. 1and:;urface datum °p - degrees Fahrenhelt
4/ Sumpled for chemical analysts. ¢
= ™ N . ) . . . . feet gepd - gallons per day
i/ High-recovery too rapid to measure; low-recovery too small to measure sccuratcely. allons per minute £t3 - square feet
i/ Cenented 20ne. . ' iraudowa o - s:uare meters
3 .
. . . pd cubic merers per day ft pd - feet per day
NOTE: Couwposite water level = 59.8 meters below 1sd. v gallous mpd - meters per day
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w  BOLE UCe=20
Hole UCé-=20, at coordinates N¥. 1,399,888.L6 ft and E. 628,092.75 fi,
Nevada coordinate system, central zone, Nye County, Nevada, penetrated
alluvium, zéolitized»weldad tuff, tuffacecus conglomerate, and partly

v

to densely welded tuff. The land-surface elevation at thig site is

1,755.8 meters above mean sea level.

Hydrostatic head distribution

The greatest hydraulic potential was measured in the interval

from 1,652.4 to 1,670.7 meters below land surface. The static-water

level in this interval was 65.5 meters belcw land surface during

testing. The hydraulic potential decreases both above and helow

=

this interval. The static water level in the intarval 213.4 to

219.5 meters was zhout 103.7 meters helow land gsurface. The static
water level in the interval 1,679.9 to 1,829.3 meters was 84,5 meters

below land surface.

.

T Tracejecror survey

i»A tracejector survey run under static conditicns indicated no
measurable movement of water in the borehole., This lack of movement
under static counditions indicates very little uydrostatic head
difference in the vertical section, insufficient hydraulic conduct-
ivity for measurable exchange of water from one zone to another,
or bqth. .

A tracejector survey under dynamic conditions during jetting of water
at a rate of about 820 mapd indicates that most of the jetted water came

from a depth of about 1,658 meters (fig. 15). This depth is within the

interval 1,852.L to 1,670.7 meters which had the greatest measuraed hydyro-

static potential and which was one of the most permeable zones.
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Hvdraulic characteristics

The analyses of data from injection into individual intervals
in hole UCe-20 are presented in figures 16-29. The parameter
r, = 3.02 e¢m is constant, and the variable parameters are shown on

the figures.

Inflow to an underground chamber

This is a theoretical consideration and analvsis of time-
dependent decay characteristics of water inflow to an underground
chamber, The leaky artesian, constant-drawdown formula derived by
Hantush (1959) and modified by Wulton (1962) as a type-curve solution

~

can be used to analyze the deep-well test data in terms of inflow to

Y
[

an underground chamber if certain basic assumptions of physdic
conditions are made. These assumptions are: 1) that partial pene
ticn in the center of an aquifer can be treated as a leaky-zquifer
problem with leakage from above and below; 2} that aquitards abave and

below can be treated as a single aquitard above, with thé racharge

reservoir also above; 3) that initiai heads in this small aguifer-

aquitard system are about the same; U) that inflow effects at the ’
ends of the chambef can be approximéted by adding compensating

length to the cylinder; 5) that underreaming is sufficiently rapid

to simulate iﬁstant drawdown; and 6) that counstruction includes a

sealed sump that accepts all inflow to the chamber thus simulating

constant drawdown at the base of the chamber,
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The formula that describes leaky artesian constant-drawdown

variable discharge conditions as presented by Walton (1962) is:

o = ?29Q/1G(Arw/8)7'1
A  9.20x10-°Tt/r %8
Peif B e r.,/\'/T/(P’/m’)
where: '
G{\re/B) = (1/B)[K\(r/B} /K. (ra/B)]

+ (4/7%) exp [—A(7.,/B)7)

o

u exp (—Au®) . du
13 (8) + Y2 (u) u? + (vo/B)?

N e reV 1/exp (T:r.)_B_’ :
T == cocflicicnt of transmissivity, in ?pd/ft
S == cocfficicnt of storage, fraction
Q ~ discharge, in gpm
fw == nominal radius of pumped well, in ft
S$w = drawdown in pumped well, in ft
¢ == time alter discharge started, in min
P? = cocfficient of vertical hydraulic conductivity of
confining bed, in gpd/sq ft
m’ == thickness of conﬁmng bed through whxch
leakage occurs, in ft
K1(re/B) = first-order rodificd Bessel function of the
second kind
-Ko(72/B) == zcro-order modificd Bessel function of thc
sccond kind
~*Jo(u) = zcro-order Besscl function of the fisst kind
¥Yo(u) =~ zcro-order Bessel function of the second

kind

%
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For purposes of analysis, the cecylindrical chamber in UCe-20 is
assumed to be frem 1,524.4 to 1,533.5 meters below land surface
(9.1 mefe}s long) and to have a diameter of 3.66 meters. The
.solution to the well function for leaky artesian aquifers and
constant drawdown, G X,rw/B) has been worked out only for the’
practical ranges of )\ and rw/B that are used frequently. Unfo;tunately,
the problem of inflow to chambers is concerned with unique character-
“1istics of low transmissivity .and low hydraulic conductivity; therefore,
the solutions of many inflow problems lie outside the normal range of
the type curves and approximations must be wade. Such is the case in
UCe-20, and several approximations were made by varying transmiss-
ivity and the vertical component of hydraulic conductivity both
Jointly and independently. It is assumed because gf the position
of terms in various equations that varying the hydraulic conductivity
is less critical than varying the ;ransmissivity; therefore, the
actual inflow-decay curve>probably lies closer to the adjusted-
conductivity, inflow«decay|curve than it does to the adjusted-
transmissivity, inflow-decay curve-(fig. 29)} The actual inflow-
decay curve might be approximated by tﬁe dashed "theoretical" curve
in figure 29. An approximation of inflow based on relative specific
capacity prepared by W. E. Hale indicates an inflow of lesg than
100 n®pd, but this probably is élose to initial inflow and does not
indicate decay characteristics.

Best approximations using the leaky artesian, constant-drawdown
analysis indicate that inflow to the theoretical chamber would be between

4.9 and U450 mde after 10¢ minutes (about 70 days) and that inflow

probably would be about 14 m’pd after 10° minutes.
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Table 3.--Summary of hydraulic tescting in hole UCe-20, Hot Creek Valley, Nevada
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HOLE HTH-1
Hole HTH~1, at coordinatee N. 1,k11,LL3 ft and E. 629,720 ft,
Nevadé'coordinate system, central zone, Hye County, Nevada,
penetrated alluvium, densely welded tuff, and tuffaceous sediments.
The land-surface elevation at this site is 1,832.6 meters above
mean sea Jevel. |

Hydrostatic head distribution

The greatest hydraulic potential was measured in the interval
from T31.7 to 730.0 meters below land surface. The static water
level in this interval was about 167 meters below land surface
during testing. The hydraulic potential decreases slightly both
above and below this interval. The static wa@er 1e§el in the
interval 506.1 to 52h.h meters was about_l69 meters below land
surface. The static water level in the interval 899.4 tc 917.7 meters
was about 170 meters beléw land sufface.

Tracejector survey

Significant results were obtained from tracejector surveys
under both pumping and static conditions. The survey under static
conditions indicates that in aﬁ interval of densely welded tuff from
T31.7 to 750.0 meters, thé flow probably is primarily lateral.
However, there is potential for vertigal flow from this inte?val
botﬁ upward into ﬁﬁe alluyvium and downward into the tuffaceous
sediments. During the survey, flow in the borehole from this
interval was upward at a rate of more than 15 mpd and downward

at a rate of more than 20 m®pd.
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A tracejector survey méde while pumping water at a rate of
about 290 m°pd indicates that most of the water came from the
intervals 213.4 to 259.1 meters and 289.6 to 350.6 meters (fig. 30).
There was no measurable contribution from the interval 1,094.5 to
1,117.4 meters; S

Svecific capacity

i

The well was pumped to determine aquifer characteristics. A
\ :
bridge plug was set at 26 meters below land surface and the pump
intake was at 366 meters; therefore, water was pumped only from the
perforated intetvals 213.4 to 259.1 meters and 289.6 to 350.6 meters.
The average discharge was 665 r®pd, and the drawdown was 5.5 meters

after about 7 days of pumping. Thevefore, the specific capacity

during this test was abour 121 m’pd per m of drawdown.

Hydraulic characteristics
The analyses of data from injection into individual intérvals
in hole HTH-1 are pfesented in figures 31-39. The parameters
r, = 3.02 ¢m and r, = 12.22 cm are constant, and the variable

parameters are shown on the figures.
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Aquifer performance test in holes HTH-1 and HTH-2

Physical conditions

Hole HTH-1, the pumped well, was drilled to a depth of
1,129 meters and penetrated alluvium from O to 728.7 meters,
densely welded tuff from 728.7 to 752.hbmeters, and tuffaceous
sediments from T52.4 to 1,129 meters. The well was cased and |
cemented throughout its entire depth, after which specific
intervals were shot perforated. The perforated intervals were
selected as being the most permeable as inferred by the
geophysical 1ogs.. Isolated tests of hydraulic characteristics
showed that the intervals 289.6 to 350.6 meters and 213.4 to
259.1 meters were the most permeable., In order to concentrate
the effects of the test within the zones of principal interest,
these zones were isolated by use of a retrievable bridge packer.
A pump was then installed above the packer,

Hole HTH-2 is 153.8 ﬁxeters from HTH-1 and was used to observe
the effects of pumping hole HIH-1. Drilled to a depth of
304.9 meters, it penetrated alluvium. The well was cased with
blank casing fromVO to about 152 meters and with slotted casing
from about 152 meters to 304.9 meters. y

Purpose of the test

This aquifer-performance test was deemed necessary to determine

important aquifer characteristics such as transmiséivity and

hydraulic conductivity from which rate of ground-water and

contaminant movement could be predicted.

o1
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Type of test and counditions

The aquifer performance test consisted of pumping well HTH-1
for a period of 10,008 minutes and measuring water-level change in
wells HIH-1 and HIH-2 during both pumping and recovery after pumping.
The conditions of the test were variable drawdown, with time, at a
constant discharge. The average pumping rate was 6565 mspd. Some
difficulties arose toward the end of the test when the rate of
discharge fluctuated slightly. The fluctuation was particularly
critical because the maximum drawdown in HTH-2 was cnly 0.171 meters.

Analysis of aquifer-test data

Preliminary analysis of the test data indicated that a
mathematicai treatment concerned with leaky artesian conditions
would be the best means of evaluating the data. Results of this
treatment (fig. 40) proved to be the most consistent.

Fquations applied to leaky-artesian conditions (Waltou, 1962)
are as follows:

T

114.6QW(u,r/B)/s and

u = 26937 3S/Tt, or S = Tut/2693r?
where!
s = drawdown in observgfion well, in feet
r = distance from pumped well to cbservation well, in feet
Q= discharge; in gallons per minute
t = time after pumpiﬁg started, in minutes
T = coefficient of traunsmissivity, in gallqns per day per foot
S = coefficient of storage of aquifer
W(u,r/B) = well function for leaky artesian aquifers

" where:
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¥/8 = x/ /(2 /mt)

P' = hydraulic conductivity of confining bed, in gallons
per day per square foot :
' = thickness of confining bed through which leakage occurs,

in feet.

When the equaticns are applied te the drawdewn data from HTH-Z,
the observation well, the transmissivity of the aquifer is 102‘nﬁpd per m
and the coefficient of storage of the aquifer is 3 x 1072, Converting
transmissivity to hydraulic conductivity (K) is simply a matter of
dividing the transmissivity (T) by the aquifer thickneés (b):

K=1T/b.

However, the complexity of the hydraulic system that was tested through
the hydrologic test holes results in a range of values for aquifer
thickness from the combined thickness of the most permeable beds
(intervals 213.% to 259.1 meters and 259.6 to 350.6 meters in HTH-1)
to the entire saturated thickness from the static water level to the
bottom of perforations (350.6 meters) in HIH-1, Therefore, this

range in aquifer thickness (106.7 to 182.0 meters) results in a range

of hydraulic conductivity from 0.56 to 0.96 mC pd per o :

K 0.96 m’pd per m?

1l
il
1

T/b = 102/106.7

and K = T/b = 102/182.0 = 0.56 n®pd per n°.

"
]

Pore velocity of ground-water movement is computed from the

following equation, using Darcy's law:

v = K1/
where:
v = velocity, in meters per day.
I = hydraulic gradient
'8 = effective porosity (fractional).

-




Tﬁe hydraulic gradient was determined by using elevations of water
levels in holes UCe-11, HTH-1, and UCe-17. The gradient is about
4 meters per 100 meters from northwest to southeast, toward the
principal drainage in the area. Assuming an effective porosity
of 20 percent, considered a reasonable estimate in the type of
material tested, the range of velocity of ground-water movement

downgradient would be from 0.112 to 0.192 meters per day.

v = X1/8 = (0.56)(0.04)/0.20 = 0.112 mpd
v = KI/§ = (0.56)(0.04)/0.20 = 0.192 mpd.
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Table 4.--Summary of hydraulic teszing in hole HTH-1, Hor Creek Valley, Revada.
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