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UNITED STATES
DEPARTMENT OF THE INTERIOR .
Central Nevada-20 GEOLOGICAL SURVEY USGS-474-80
June 1970 '
' Federal Center, Denver, Colorado 80225

HYDRAULIC TESTING OF WeLLS IN CENTRAL NEVADA
by

Ceorge A. Dinwiddie

ABSTRACT

This report, preparcd in support of the U.S. Atomic Energy Commis-
sion's underground nuclear testing program in central Nevada, presents
basic data obtained during hydraulic tests in six exploratory holes
before February 1968.

Hole UCe-1l1l penetrated alluvium and welded tuff. A short hydraulic
test run on this hole indicated that the welded tuff has a low perme-
ability. The composite water level was about 360 feet below land-surface
datum.

Hole UCe~16 penetrated alluvium, welded tuff, bedded tuff, and
rhyolite. After completion, the well was flowing. Relative specific
capacities of the tested zones ranged from an estimated 0.0003 gallcn
per minute per foot of drawdown to 'high', and static water levels cf
the tested zones ranged from about 100 teet below land-surface datum to
19.29 feet above land-surface datum.

Hole UCe-17 penetrated, alluviuﬁ, tuff, and tuffaceous sediments.
The composite water level was 528 feet below land-surface datum; relative
specific capacities of the tested zones rangzd from an estimated
0.0003 gallon per minute per foot of drawdown tc “high'"; and static
water levels of the tested zones ranged from about 575 to an estimated
1,150 feet below land-surface datum.

Hole UCe-18 penetrated alluvium, lake beds, rhyolite, and bedded
tuff. The composite water level was 196 feet below land-surface datum;
relative specific capacities of the tested zones ranged from "low" to
"high"; and static water levels of the tested zones ranged from about
190 to 330 feet below land-surface datum. ‘

Hole HTH-1 penetrated alluvium, welded tuff, and tuffaceous sediments.
The composite water level was 553 feet below land-curface datum; relative
specific capacities of the tested zones ranged from an estimated 0.0003 gallon
per minute per foot of drawdown to "very high'"; and static water levels of
the tested zones ranged from 547 to 558 feet below land-surface datum.




Results of a pumping test indicated that fhe velocity of ground-water
movement in two zones (7C0-850 feet and 950-1,150 feet) was about 0.5 foot
per day.

Hole UCe-20 penetrated alluvium, welded tuff, and tuffaceous
conglomerate. The composite water level was 215 feet below land-surface
datum; relative specific capacities of the tested zones ranged from
0.00C015 gallon per minute per foot of drawdown to "very high"; and
static water levels of the tested zones ranged from 215 to about 340 feet
below land-surface datum.

INTRODUCTION

Hydraulic testing and sampling in wells in central Nevada is done
(1) to supplement and improve knowledge of the general hydrologic en-
vironment of the area for better prediction of direction and velocity of
ground-water movement, (2) to determine the water/rock chemistry and
radiochemistry for improved understanding of radicnuclide transpert
characteristics and for evaluation of the effect and distribution of
shot-produced contaminants, (3) to determine certain hydraulic character-
istics for engineering and design of chambers in specific lithologic
‘zones, and (4) to provide information about water supplies for drilling,
construction projects, and camp sites. This repoft presents the basic
data obtained during the hydraulic tests made before February 1968.

Hydraulic tests in deep explbfatory holes in central Nevada were
performed by the Hydrclogic Task Force under the direction of George A.
Dinwiddie, U.S. Geological Survey; Task Force Leader. The Task Force
consists of personnel from the U,S., Geological Survey, Water Resources
DiVision; the Desert Research Institute, Center for VWater Resources
Research, University of Nevada System; and Teledyne Isotopes, Palo Alto
Laboratories. During the hydraulic tests, personnel from these three
organizations comprising the Hydrologic Task Force worked as a group

to perform the required duties.




‘Techniques cf Testing and Sampling

Specific intervals of the‘holes Qere_tested and sampled by using
iﬁflatable straddle packers, The intervals were selected according to
apparent characteristics of hydrology, lithology, and hole conditions
as interpreted from geoiogic reports and downhole geoéhysical logs.
After the packers were set, the tubing.was filled with water. During
réiéase (injection) of thiélwatef into the formatioﬁ,-the rate of decline
ofAthe‘water'level was méasufaaf_ When'possiﬁle, static conditions were
attained.before continuing to the next step. Then samﬁles of formation
. water were swabbed from the tested interval until reasonably stable
conditions of temperature, pH, specific conductance, and appearance weras
attained. The amount of water swabbed was recorded. After swabbing,
the rate of rise (recovéry) of the water level was measured.

Additional hydraulic testing was done in wells HTH-1 and HTH-2. A
sﬁbmersible pump was installed in HTH-1 and_watef-level reaction was
observed in both wells during an aquifer-perfcrmance test.

“Conditions Affecting Testing and Sampling

¢ .

'l,v'Drilling mud and lost circulation material were added to sohe of
the holés during driilling. >Thése édditivés.proved to be a handicap fo
proper testing ahd sampling because mést of the foreign material re-
mained in the fractufes. " Some addiﬁiyes femaining in the formation made

‘water samples wortliless for chemical and radiochemical analysis.




ii Hole conditions are important to testing with straddle packers,

\

During the testing program, ma2ny zcnes of specific interest could not

be satisfactorily tested beceuse packer seats were not available.

G;i R RIS Analysis of Test Data PR
"Specificvcapacity of a well ié'yield per unit of drawdewn during

pumping such as gallons per ﬁinute'per foot of drawdown. Relative

- specific capacity is similar to specific capacity in-that-the'units

- and implications are similar. However, relative specific capacity is
differént in that it is ?erivéd‘from'a short test of a defined'interval
rather.fhan from a long test of an entire well. Relative specific
‘capacity is determined by the volume change of ‘water :in tubing for a
l-minuée interval of time as related to the departure of the water

~level during this time interval from the static conditions. The same
time interval is not used for every test because of measuring and
testinévtechniques.‘ :

The term- "high" used in conjunction with ‘relative specific
capacity indicates that the reaction of the:water level during testing
was so fast that measurements could nect be made'and,relaﬁive specific
capacity could not be calculatéd}V’The term "low" indicates that the

reaction of the water level during testing was very slow and that a

figure reported for relative specific capacity probably would be

greatly in. error., =~ - - o iTelr i e




HYDFAULIC TESTING OF HOLE Ule-11

Well History

Hole UCe-11, at N, 1,401,350.93 ft and F. 626,475.43 ft, Nevada

coordinate system, cgn;ré}@zone, Nye County, Nevada, was spudded in

on January 5, 1967, and“had reacdhed a depth of 4,206 feet whan released
“to the Hydrologic Task Force for hydraulic testing and sampling on

CApril 19, 1967. 1ts casing record is as follows:

76-inch OD to 33 feet (cemented)
bX-inch OD to 4,047 feet

Lithologic Log

The following lithologic log for hole UCe-11 is frcm D. L. Hoover,
U.S. Geological Survey.

levation: 5,789 feet

Footage ’ : Stratigraphic
(in feet) Rock type ' correlations
0 - 3,286 Alluvium Alluvium derived primarily from
Morey Peak area tuffs
3,286 - 4,202 Welded tuff, Tuffs of Morey Peak (?)

A generalized sﬁmmary of hydrology, lithology, and construction is

presented in figure 1,

Hydrologic Conditions

The static water level is about 360 feet below land-surface datum.

-An attempt was made to test the hydroiogic characteristics of the bed-

rock (welded tuff) below the casing; however, hole conditions were not




Composite water level: When last measured,
water was at 380+ feet below lsd. -

et T 2w fn "

<?&%-inu—*;

™ | o
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Packer held only long enough, during hydraulic testing, to determine
that the top of the welded tuff has a very low permeability.

Figure 1.=--Hydrology and lithology in -hole UCe=-ll..
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good enough and the packers would not hold. One packer Setting_héid
long enough to determine that the interval from about 4,100 feet to

total depth has a Very low pérmeability. _ e

HYDRAULIC TESTING OF HOLE UCe-16

' Well History

Héle'uce;ls,'ét N. 1,472,000 £t and E. 561,000 ft, Nevada coordi-
hateISyétem,'cenﬁral éone,lﬁyé Couﬁty; Né?aaa,‘was‘spuddgd in on
February 20, 1967,'and'had reached a debth of ¢,353 féeﬁ when reieased
. é§ the Hf&roiogic_Task Force for hyd:auiic testing and samplipg on
‘hMéféh 25, i96f; Its casihg réccrd‘is as fcllows: |
. ZOjinéh Otho 52.feet (céﬁentéd)
>13%~inch oD to },687 feet (éémenté&)

Lithologic Log

The following lithologic log for hole UCe-16 is from D. L. Hoover,
U.S. Geological Survey.

Elevation: 6,875 + 25 feet

(in et Rock type coreelacions.
0 - i,iO4. Alluyiﬁm B | |
1,104 -_1,361 | | ‘Welded tuff - VA _ Tuffs of.Shingle Pass (?)‘
1,31 - 1,471 Vitric to argillized o
: ' fbeddgd tuff
- 4,353 Rhyolite |

1,471
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Artesjan Conditions: e A I S O

Water in hole UCe-16 was first tapped at a depth of 48 feet.

UCe-16 was drilled with mud to i‘688=feEt ahd"the water inflow was -

Qi} controlled however, arter the cement nad been dtf led out and the
hole had been cleaned teo 1 688 feet water‘began td‘tiow at the surface.
The shut-in pressure, measured Just above érouﬂd 1e»e1, was about 14 psi
(pouhde per square 1nch) when the hole was 1 948 fcct deep | The.ﬁater-
flow rate was 745 gpm when the hole was 4 048 feet deep four ;onee of
increased.flow were reported as.thp hole was drml’eu at depths of 1“/06
1,742; 1, ;73 Aand 1, 83) feet. ,‘Fout zones o% decttatfd flow were tepoxted
as the hole was drlllet at depths of 3 7/6 "3, 960 4, 065 and 4,322 feet
Whlle the hole was being drilled at these depth tha materttdu would
stop for periods of time ranging from 1 to L; hours andrthen Tesume.

Inrer\ale rested 81d Qampled

_ - Depth
Zone o ffeet)
1 v 1,687 to 1,850 (sampled)
Sz 3,536 to 3,734 (sampled)
B 33,172 o 3,070 -
4':?- ,_.' 4,144 to total dehthv(samoled);

' These intervals and a generallzed summary of h/drology, lithology,
6;) and construction are presented in figure 2

Zone 1, 1,687 to 1,850 feet

With the discharge line rigged above the floor the average rate
of flow was about 8 gpm. About 2,500 gallons of water were allowed to

Gii "flow from this zone; then the water was shut in and the resultant pressure
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--Hydrology and lithology:in hole UCe-16.
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v

buildup was recorded by measuring the rise of the water level in open

plastic tubing. Maximum pressure occurred before the first reading was

obtained at 1 minute. The water level then declined gracually and was

observed for more than 7 hours. The last wmeasurement indicated 2 water

level of 19.29 feet above lsd, and this is zssumed to be near static

conditions. Reaction of the water level after shut-in indicates that
the permeability of this interval of the formation is high.

Zone 2, 3,536 to 3,734 fect

- The static level after recovery was between 47.6 aﬁd 55.6 feet
below 1sd and is assumed to be about 52 feet below lsd. Recovery after
éwabbing was slow; therefore, water was added to the tubing aftex
320 minutes of recovery in order to approach static cénditions.

Relative specific ca?acity calculated using the time interval
from the 18th to the 19th minute of the recovery test data (fig. 3)
follows:

Head loss = 2,932.6 - 2,91}.4 = 21.2 feet per minute

Q = (0.162)(21.2) = 3.43 gallons per minute

Drawdown = 2,922 - 64 = 2,858 feet

.Rélativevspecific capaéity =3.43/2,858 = 0.001 gpm per foot

Zone 3, 3,772 to 3,970 feet

The recovery of the water level after swabbing was very slow.

. Water was added to the tubing in order tc approach static conditions;

but, because of the slow reaction of the water level, the static water

level of 8 feet below land-surface datum might be greatly in error.

10
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6 te 2,734 feet), hole UCe-16, STS-central Nevada, March 27 and 28, 1967,

53

Figure 3.--Sweb test of zone 2 (3,




However, this static water level is used for computing values of rela-
tive specific capacity, and the amount of error introduced probably is
negligible because of the.large.drawaown that is involved.

An approximate relative specific éapacity based on interpolated
values of water levels in the time interQal from the 80th to the 81st
minute of the recovery test data (fig. 4) follows:

Head loss = 2,783.9 - 2,779.5 = 4.4 feet per minute

Q = (0.162)(4.4) = 0.71 gallons per minute

Drawdown = 2,782 - 20 = 2,762

Relative specific capacity = 0.71/2,762 = 0.0003 gpm per foot

Zoue 4, 4,144 feet to total depth

- The recovef§ of the water level after swabbing was very slow.
The recovery data are not sufficient to compute values for relative
specific capacity. Water was added to the tubing in order to approach
static conditions; but, because of the slow reaction of the water level,
the static water level could not be d?termined exactly. However, it

was determined to be between 82 and 138 feet below 1lsd,

14
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Minutes 'since swabbing stopped

Figure 4.--Suab test of zone 3 (3,772 to 3,970 feet), hole UCe-16, 5TS-central Nevada, March 28 and 29, 1967.
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Table 1.--Summary of hydraulic tests in hole UCe-16 -~
(e Estimated. Usually estimated because of estimated static water level.)

Zone 1 2 3 [ 4 "Units
1,687 3,536 3,772 4,144 ’
Tested interval to to to to Feet
1,850 3,734 3,970 Total depth
Feef below land-
i;i;ic njec. B } ) surface datum
. anl ,e ” . Foet below land-
level Fecov. +19.49;/ Abcut 52 8{1) Batween SZ and 138 Th1rf Czcz i ?J
surface datum
b oy £ £
Relztive | Injec. - - - - Gg? ?C, oot ok
specific crawsown
E . Gy per £ i
capacity |Recov. High 0.001 0.0003 Low ¢
{mur - .
MBX‘PL? water 118 128 - 124 g
temperature
Specific conductance g0o 660 - 750 Micromhos per cm 2t25%¢
. J A - .
Packer Top No No No No
communication Bot tom No Yes Yes Yes .
Total water swabbed About 7,500 (flcwing) 1,600 'J Tubing capacityt - Gelions

1/

—" 'Yater level in zone 1 is above lsd and was measured in plastic tubing.

Note:

The hydraulic potential apparently decreases with depth.




HYDRAULIC TESTING OF HOLE UCe-17

'Héie UCe~17, at M. 1,430,621.72 ft and E. 628,171470 ft, Nevada
coordinate system, central zone, Nye Couhty; Nevada, was spudded in on

April'll, 1967, and had reached a depth of 7,978 feet when released to

the Hydrologic Task Force for hydraulic testing and sampling on June 13,

1967. 1ts casing record ig as féllows:
20-inch OD to 34 feet (cementedj
1% -inch 0D to 500 feet (cementeé)
9§-inch 0D to 2,278 feet (éemanted) |

Lithologic Log

The following lithologic log for hole Ule-17 is from D. L. Hoover,

U.S. Geological Survey.

Elevation: 6,545 feet

(zgogzgi) Rock type
.0 - 2,100 Alluvium » .
2,100 - 2,620 Partly welded tuff, zeolitized
2,620 - 2,700 Densely welded tuff ,
2,700 - 2,800 Zeolitized bedded tuff and tuffaceous sandstone
2,800 - 5,560 = Partly to densely welded tuff, locally argillized
5,560 -_5,660 Tuffaceous sediments » \
5,660 - 6,105 Densely welded tuff, argill;zed ,
6,105 -76,80Qi interbedded tuffaceous sediments and ﬁqnwelded(?) tuff
6,800+ - 7,100 Denseiy welded'ﬁuff, hydréthermally(?);altered

Composite Hydrostatic Head

The composite hydrostatic head was measured with the deep-well measuring

device ("iron horse") during the static tracejector study on July 11, 1967.

The water level was 528 feet below 1sd.

15




Intervals Tested and Sampiéd

_ Depth .
Zone . (feet)
1 3,139, fo 3,339 (ssmpled)
2 L800 to 4,000 ¢ o |
v 3 U 4,017 to 4,212 (sampled) T o=
& 4,486 to 4,686 - - - |
5 4;620 to 4,820 (sampled)
6 5,240 to 5,440
7 Deleted
i 8 6,130 to 6,330
9 6,430 to 6,630 - L
10 6,745 to 6,945 (sampled) "
11 7,050 to 7,250 B
12 7,257 to 7,457
13 Deleted ‘
16 1,770 to 1,840 (sampled)
15 785 to 915

These intervals and a generalized summary of hydvology, lithology,

and construction are presented in figure 5.

Tracejector Stuqy
Significant_results were Qbéainea f?om trace jector sfudies under
both pumping and static conditions. The résulﬁs‘iqdicate a definife
potentiai for downward flow. Uﬁdef'état;é éonditibns, verfiéal floﬁ
in the borehole was downward a? airate betweeﬁ 29 aﬁd 27 gailons per
Gii minute to a point at about 4,740 feet below l;nd-SQrfacg_datum. vAt>‘
this deptﬂ, most of the flow went into the formation. Below this depth,
some downward flow (less than 6 gallons per minutej and continual loss
to the rock was observed. There was no measurable flow in the borehole

ﬁii below a depth of 6,420 feet.

-
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Composite water level = 528 feet below lsd.

G | | . i 2 G 111 o]

A3 .
13§-in.

95 - ino]

Depth S @

fect Litholo S S P |
( O) &Y o - g "‘\\,__ih Land surface
2

(- e 34
I 500
———— 85+ guL=l7se
Perforated are 15 ¢C=Very hieh
Alluvium : 915 y RRE
1 770 swi=!
3 Aniine +l
erforated /* N‘K“IEﬁOJQSC =0. Ol (rec)
2100  —m———
Partly - 2278
welded
D 126285“?2—_ I
engely welded tuf —
Zeg&?%ized bedded . . - 13139‘ SWL=882 (1n3)
2800 - I =ORE23339 ) RSC=0.05 {in])
Partly to densely _
7 ' fment 4 Zor WL= .
argillized 4213 ‘)/Cl one 3)+212} SWI (?/ \rec
~ 4484
SWL=893(1nj) 4620 “Zone u%w} RSC=0.00le (inj)
RSC=0.23(1nj) Cugzpione 2
‘ . .4 4 _752)40 .
5560 . / Zone O } RSC=0.0003e {inj)
Tuf faceous sedm : = 5440~ :
5660 ~— ——————
Densely welded tuff,
argilliZed
6105 613 RSC=0.002¢ (inj)
Tuffaceous sediments and 130 __Z__o_r_x_e:_B 633 o e \inj)
nonwelded(?) tuff RSC~0.00Le(1nj) {:,M’z??{ﬁj '
© 6800 @————— . 6030 6745, SWL=1,1%50e ;;w
@"xltered tuff (hydrothermal) : - 1Zcne 10 5} RSC=0. OO.‘)C ( LiLj g
) 700 6954 RSC=0.002e (rec)
o 7100 ——————RSC=0.002e(inj} { ~ Zone I 7257 _
: kST
f .
D 7978 - y
77, Cemented areas.
@ e Estimated. .
, SWI. Statlic water level, In feet below land-surface datum.

RSC Relative specific capacity, in gallons per minute

per foot of drawdown.

Figure 5.=-! *Mology and liLmuo;,y in hole -UCe=1T.




Major water-contributing zones generally indicate zones of highest
permeability in the borehole. Major water-contributing zones in hole
'AUQe-17 (fig. 6) were observed or surmised at déﬁths ranging from 785 to
eii' 915 feet (perforated casing inralluvium), from 1,770 to 1,840 feet (per-
forated casing in alluvium), and froﬁ about 4,735 toc about 4,745 feet

(uncasea berehole in partly to densely welded tuff).

- zZoune 1, 3,139 to 3,339 feet

iThe<static water level after injection was 882 feet below 1sd.
Relative specific capacity is computed only from injection data beccause
recovery data after swabbing is inadequate tc determine either relative
specific capacity or static water lgyel.

.Relative épeéific capacity éalculated using the time interval
from the 8thvio“thé.9tﬁ minute 6%>the”iujéétion test data (fig. 7)
follows:

Head loss = 492.26 - 348.?6 ; 143.3 feet per minute

Q = (0.162)(143.3) = 23.2 gallons per minute

Drawdown = 882 - 4?0;61 = 461,39 feet'.

Relative specific capaéigy = 23.2/461.39 = 0.05 gpm pef foot

Zone 2, .3,800 to 4,000 feet

No significant results were obtained from zone 2 because it was
iii"‘iéafﬁed'after the test that the packers probably had not worked
properly. Theréfore, the validity of data obtained by testing is

doubtful.
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Zone 3, 4,012 to 4,212 feet

_During drilling of UCe-17, it was necessary to uselcemen: in
the interval from 3,890 to 4,213 feet; thg;efore, a figure for relative_
specific capécity wobla be meaningless. However, there were some :
6penings in the cement and waéer could be swabbed from the formation.
Recov;ry of the water level after swabbing was very slow; however,
projection of the recovery data.(fig. 8) indicates that the static water
B . )

level in zone 3 probably is 80C feet or more below land-surface datum,

Zone &, 4,486 to 4,686 feet

Static water level was not measured either after injection or after

swabbing because of the extremely long time involved in waiting for the,

level to become static. Measurements of water-level decline during

injection were made for an hour; measurements of water-level rise after

swabbing were inaccurate and abandoned because of soap suds on top of
fhe water column. Relaﬁive specific capacity was computed from injection
data and an assumed static.level of 885 feet below land-surface datum
based on static levels in zones' 1 and 5. ’_é
Relative specific capécity calculated using the time interval from
the Sth.to the 9th ﬁinute of the injection test data (fig. 9) follows:
Head 1loss ; 48.9 F‘43.5 = 5.4 feet per minute
Q@ = (0.162)(5.4) = 0.87 gallons per minute

-Drawdown = 885 - 46 = 839 feet

Relative specific capacity = 0.87/839 = 0.001 gpm per foot

21
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Zone 5, 4,620 to 4,820 feet

The static water level after injecticn was 893 feet below lsd.
A recovery test was not successful in this zone because soap used
during dfilling made measurements impossible. Relative specific
capacity is computed from injection data.

Relative specific capacity calculated using the time interval
from 1% to 2% minutes of the injection test data (fig. 10) follows:

Head loss = 837.25 - 627.30 = 209.95 feet per mingt;

Q = (0.162)(209.95) = 34.01 gallons per minuie

Drawdown = 893 - 742 = 151 feet

34.01/151 = 0.23 gpm per foot

i

" Relative specific capacity

Zone 6. 5,240 to 5,440 feet

Static water level was not measured either'after injection or
after swabbing because of the extremely long time involved in waiting
for the level to become static. Measurements of water-levei decline
during injection were made for 30 minutes. Relative specific capacity
waé—computed from injection data and an assumed static level of 475 feet
below 1lsd. This static level is intorrect,.but it wiil give the
maximum possible relative specific capacity.

-- Relative specific capacity calculated using the time interval from
th; 3rd to the 4th minute of the injection test data (fig. 11) follows:

Head loss = 13.28 - 12.46 = 0.82 feet per minute )

.d-=_(0.162)(0.82) = 0.133 gallons per minute

Drawdown~= 475 - 0.89 = 474,11

Relative specific capacity = 0.133/474.11 = 0.0003 gpm per foot
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Zone 8, 6,130 to 6,330 feet

Static water level was not measured either after injection or
after swabbing because of the éxtremely long time involved in waiting
for the level to rea;h-equilibrium. Measurements of water-level decline
during injecﬁion were made for 30 minutes. Relative Speéific capacity
was computed from injection data and an assumed static level of 475 feet
below 1sd. This static level is incorrect, but it will give the maxi-
mum possible relative specific capacity.

Relative specific capacity calculated using the time interval
from the 3rd to the 4th minute of the injection test data (fig. 12)
follows:

Head loss = 69.01 -~ 62.58 = 6.43 feet per minute

Q = (0.162)(6.43) = 1.04 gallons per minute

Drawdown = 475 - 41.4 = 433.6 feet

"Relative specific capacity = 1.04/433.6 = 0.002 gpm per foot

Zone 9, 6,430 to 6,630 feet

Static water level was not measured either after injection or
after swabbing beéause'bf the éxtremely long time_involved in waiting
for the level to become static. Measurements of water-level decline
dufing injection were made for more than 100 minutes. Relative spgcific
ﬁapacity was computed from injection data and an assumed static level
of 475 feet below lsd. This séatic'levéliis incorrect, but it will

give the maximum possible relative specific capacity.
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Figure 12.--Injection test of zone 8 (6,130 to 6,330 feet), hole UCe-17, STS-ceatral Nevada, June 23, 1967.




Relative épecific capécit§ calculated using the time interval
from the 4th to the 5th minute of the injection test data (fig. 13)
follows:

Head loss = 43.85 - 40.64 = 3,21 féet per minute

Q= (0.162)(3.51)2" 052 gallons 'f‘p*‘é%‘r"»‘minute

Drawdown = 475 - 18.11 ;tLSE.Sé fe;t

Relative specific capacity = 0.52/456.89 = 0.001 gpm per foot

Zone 10, 6,745 to 6,945 feet .

Projéction of the semi-logarithmic plot of water-level decline
during iniection indicates that the static wate;.lgvel in this zone
probably is about 1,150 feet below land-surface datum. Actual measure-
ments of the water level were made at depths of as much as 1,072 feet
below land-surface datum. Relative specific capacity was computed
from both injection and recovery data and from the estimated static
. ~level of 1,150 feet below lsd. |

Relative specific capacity calculated usiﬁg the time interval
from thé Sth to the 6th ﬁinute of the injection test data (fig. 14)
follows: ' . |

Head loss = 306.35 -»293.13 = 13,22 feet per minute

Q = (0.162)(13.22) = 2;14 gallons per minuté

Drawdown = 1,150 - 299.73A= 850.27 feet

Relative specific capacity = 2.14/850.27 = 0.003 gpm per foot

Relative specific capacity calculated psing the time interval

from 9% to 10% minutes of the récbvery test data (fig. 15) follows:
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Head loss = 2,050.6 - 2,037.1 = 13.5 feet per minute
Q = (0.162)(13.5) = 2.19 gallons per minute
Drawdown = 2,044 - 1,150 = 894 feet

Relative specific capacity = 2.19/8% = 0.002 gpm per foot

;ii i o Zone 11, 7,050 to 7,250 feet
Static water level was not measured either after injection or after
swabbing because of the‘extremely iong time involved in waiting for the
level to become static. Measurements of water-level decline during
injection were made for 155 minutes. Relative specific capacity was
computed from injection data and an assumed static level of 880 feet
below lsd. This static level probably is incorrect, but it will give
a reasonable estimate of relative specific capacity.
.Relative specific capacity calculated using the time interval
from the 5th to the 6th minufe of the injection test data (fig. 16)
_follows;
Head loss = 97.8 ~ 89.6 = 8.2 feet per minute
Q = (0.162)(8.2) = 1.33 gallons per minute
Drawdown = 880 - 93,7 = 78@;3 feet

Relative specific capacity = 1.33/786.3 = 0.002 gpm per foot

Zone 12, 7,257 to 7,457 feet

Static water level was not measured either after injection or after
~swabbing because of the extremely long time involved in waiting for the

level to become static. Measurements -of water-level decline during

injection were made for 400 minutes. Relative specific capacity was

33 °
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computed from injection.data and an assumad static level of 880 feet
below lsd. This static level probabiy is incorrect, but it will give
a reasonable estimate of relative specific caéacity.

Relative specif;c capacity calculated using the time interval
from the 9th to the 10th minute of the injection test data (fig. 17)
follows:

Head loss = 46.8 - 44.8 =V2.O fee£ per minuté

.Q = (0.162)(2.0) = 0.324 galions per minute

Drawdown = 880 - 45.8 = 834.2 feet

Relative specific capaéity = 0.324/834.2 = 0.0004 gpm per foot

Zone 14, 1,770 to 1,840 feet

7 The static level after both injection and swabbing was abocut
475 feet below lsd. The rate of decline of the water level during
injection was so fast that data with which to compute relative specific
‘capacity are not availabie. However, relative specific capacity was
computed from recovery data after swabbing.

"Relative specific capacity calculated using the time interval
from the 8th to the 9th minute of the recovery test data (fig. 18)
follows: o | |

Head loss = 540.9-- 537.2 = 3.7 feet per minute

Q = (0.162)(3.7) = 0.6 gallons pef minute

Drawdown = 525.22 -~ 475 =_50;22 feet

Relative specific capacity = 0.6/50.22 = 0.01 gpm per foot.
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since injection started

Minutes

21, 1967.

June

S5TS-central Nevada, J

- Figure 17.--Injection test of zone 12 (7,257 to 7,457 feet), hole UCe-17
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Minutes since swabbing stopped

Figure 18.--Swab test of zone 14 (1,770 to 1,840 feet),

June

STS-central Nevada,

hola UCe-17,




Zone 15, 785 to 915 feet -

The static level after both injection and swabbing was about

475 feet below lsd. The rate of water-level movement during injection

P S [P I S T

and after swabbing was so fﬁsﬁ,that data wifhhwhich to compute relative

specific capacity are not available. However, the rapid reaction

indicates that relative specific capacity is high.
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Table 2.--Summary of hvdraulic tests inm hole UCe-17
: (e Estimated.)

Zoge 1 2 3 L 5 6 8 9 10 11 12 14 15 _ Units
‘ 3,139 | 3,800 4,012 L,486 1 4,620 | 5,240 | 6,130 | 6,430 | 6,745 | 7,050 | 7,257 1,TIC | 785
Tested interval to, o to to to to te to to to to te - to Feat
3,339 | 4,000 4,212 4,686 | 4,820 | 5,8M0 | 6,330 | 6,630 | 6,945 | 7,250 | 7,457 1,840 | 915
o . - Feet below land-
Static Injec. 882 - - - 893 - - - 1,120 - - 755 475% sur faze datum
water e T
1 . _ . Feet below land-
level—/ Recov. L. - . 8oo(7) - - - - - - LTSk 473+ surface datum
. . v - <
Relative Injec. - 0.05 - Cemented |e0.001 0.23 | e0.0003 | e0.002 | e0.001 | e0.003 | e0.002 | 20.0004 High hf:{ CS:HSSZuiOOC of
specific Ver Gp c foot of
capacity Recov. - - Cemented - - - - - e 002 - - G.01 higi STHSZLVHOO
Maximun water - N . _ 3% _ _ 7l 6 oF
temperature .98 93 82 95 3 7 5
j - - Micromhos per cm
Specific conductance 430 - 360 1,200 %0 - - - 610 - - 5¢) 350 | at ZSOCP
Top Yes No Yes No Yes No No No No Ko No Yes No -
Packer
communication Bottom _ No No - - - - - - - - No No -
Total water swabbed 10,000 - 6,000 3,000 | 5,000 530 700 350 1,500 630 - 8,000 400 Gallons

Composite water level = 528 feet below land surface datum.

Note: The hydraulic potential epparently decreases with depth. ) .
Specific capacity of this well was 0.37 gaiions per minute :
per foot of drawdown after 13 hourc of pumping st an average
"rate of 170 gallons per minute.
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HYDRAULIC TEGSTING OF HOLE UCe-138

Well History

Hole UCe-18, at N. 1,396,833.40 ft and E. 635,840.13 ft{ Nevada
coordinate system, central zone, Nye Coﬁnty, Nevada, was spudded in on
March 10, 1967, and had reacheé a depth of 6,514 feet when released to
the Hydrologic Task Force for hydraulic testing and sampling on May 23,
1967. Its casing record is as follcws:

20-inch OD to 80 feet (cementéd)

133 -inch OD to 1,206 feet (cemented)

98-inch OD to 4,797 feet (cemented)

Lithologic Log

The following lithologic log for hole UCe~18 is ffom D. L. Hoover,
U.S. Geological Survey.

Elevation: 5,763 feet

Footage

(in feet) Rock type
0 - 4,205 Alluvium and fanglomerate,
4,205 - 4,378 Lake beds and gypsum
4,378 - 6,448 Rhyolite
' Arglllized and highly fractured or breccia zones
at: 4,708 - 4,782 . :
5,310 - 5,404
5,442 - 5,542
5,856 - 5,378
© 5,982 - 6,030 .
6,308 - 6,384 .
- 6,448 - 6;514 Bedded tuff, zeolitized and argillized
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Composite Hydrostatic Head

The composite hydrostatic head was measured with the deep-well
measuring device ("iron horse™) on September 1, 1967. The water level
" was 196 feet below land-surface datum.

Intervals Tested and Sampled

' ' . o Depth
Zone ‘ (feet)
| 1 6,390 to 6,514
7‘2' _. 6,149 to 6,514 (sampled)
3 - 5,920 to 6,080 (sampled)
4 | 5,634 to 5,794 (sampled)
5 5,020 to 5,180 (sampled)
-6 5,804 to 5,914 (sampled)
7 5,530 to 5,640 {sampled)
8 | 5,300 to 5;410 (sampled)
9 4,555 to 4,747 (sampled)
) 10 4,060 to 4,190
11 ‘-406 Fo 598 (sampled)
12 4,795 to 4,995 (sampled)

'These intervals and a generalized summary of hydrology, lithology,

and construction are presented in figure 19.
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@ Composite water level = 196 feet below lsd.

fo——20~in.——

. r%-«ivj‘} U

Depth
(feet) Lithology _ ‘ ! Land_surface
0 m_ Ky r//'
—z/ 1:06 SWL=330 (mj)
S Perfarated dr
+fPerfaratedy E30° RSC-Very high
598 (Inj and rec)
1206 —4&T S
./ r
g #
A /
A 2
Alluvium A b
and ; ‘ L
1 4
fanglomerate g #
A L,
/ g
/) . L :
1 4 KOSO
A 4 Zone 10 & RSC=Very low(inj)
A # —4190
/ L
Undetermined %one g // g r__)+795
Y7h7 " # ‘ .
4205 , 4798 g i ﬂone 12 L Undetermined
SN s o\ [ o
i i A -
gy;:um RSC=Very high(rec){mne 5 A /""““/,
)4.3’{8 5180 . Pgrfor.:,—/ — 5300
o j_ F.>-/ - Zone 8 }SWL:l9h.6(rec)
. 553 \\_ . 5410 y
Rhyolite SWL=About 190(1'(=c){z‘-"ﬂe T ORI
RSC=0.02(rec) 5640 ) Cement A= 5634, SWL=210e (inj
580 \— _______ Zone L and rec)
SWL=About 190(rec) ZonehN _ RSC=Very high
G 6LL8 RSC=0.2(rec) 591 ke 5T (inj and rec)
- 72920
Bedded 6149— A== —Z-‘Q 80} RSC=0.001e(rec)
tuff
; SWL=210( rec) {Zone 2 Cement [} 527 Undetermi
% D 6511&- _651)4_ _______ one } ndetermined
ke % .Cemented areas.
e Estimated. .
@ » SWL Static water level, in feet below land-surface datum.
RSC Relative apecific capaci..), in gallons per minute

per foot of drawdown.

Figure 19.--Hydrology and lithology in hole UCe-18.
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Traceiector Study

»t‘;The borehole was open to the formatiocns from 4,798 to 6,335 feet
>during the statié-cohdition4tracejeqtor survey. The results of the
- survey indicate a poéential forvdownward flow in this interval of the
frhyolite. Vertical flow in the borehole was downward at-a rate of
about 6 gpm with inflow at a depth pf 5,020 feet and total outflow at
a depth of about 5,685 feet. Thére was no measurable flow in the
- borehole under static conditions either above 5,020 feet or below
 '5,685'feet;>
Ma jor wéter-contributing zones generally indicate zones of highest
permeability in the borehole. Major water-contributing zones in hole
UCe-18 during pumping (fig. 20) were observed or surmised at depths
from 406 to 598 feet (perforated casing in alluvium), at about 5,020 feet
(uncased borehole in rhyolite), and at about 5,685 feet (uncased bore-
hole in rhyolite).

Zone 1, 6,390 to 6,514 feet

A hydraulic test of this zone was attempted, but the test was
unsuccessful. Therefore, the packer was moved 200 feet uphole and a
larger section (zone 2) of hole was tested.

Zone 2, 6,149 to 6,514 feet

The static level measured after recovery from swabbing was about
210 feet below land-surface datum. Relative épecific capacity is
computed only from recovery data.  Meaéurements of the water-level
rise after éwabbing wére made forA420 minutes. Thié zone was cemented
during drilling, and relative spécific capacity determined from testing

would be a minimum,
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~ Relative specific capacity'calculated using the time interval from
the 16th to the 17th minute of the recovery teét data (fig.-21) follows:
Head loss = 868.5 - 832.0 = 36.5 feel per minute
Q= (0.162)(36.3)-= 5.61 éallons per minute _ - : T
Drawdown = 837,2 - 210 = 627,2 feet . |
: Relgtive specific capacity = 5.91/627.2 = 0.009 gpm per foot

Zone 3, 5,920 to 6,080 feet

Static water level was not measured because of the extremely long
time involved in waiting for the level to become static. Measurements
~of water~level recovery after swabbing were made for 500 miﬁutes; how-
ever, measurements were not obtained during the first 2% hours because
‘the measuring device was ﬁot working. A :éasonable estimate of relative
specific capacity was computed from recovery data and an assumed static
level of 210 feet below lsd.

.Relative specific éapacity calculated using the time interval from
the 160th to the 16lst minute of the recovery test data (fig. 22) follows:

Head loss.= I,SSG.l - 1,539.6 = 10.5 feet per minute

Q = (0.162)(10.5) = 1.70 gallons per minute
Drawdown = 1,532 - 210 = 1,322 feet
Relative specific capécit& = 1.70/1,322 = 0.001 gpm per foot

Zone 4, 5,634 to 5,794 feet

An attempt was made to measure the static water level during in-

A
~

Jection and after swabbing, but because of soap in the water an accurate

measurement was not possible. The static level is very close to 210 feet
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Figure 21.--Swab test of zone 2 (
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1967.

i,

hole UCe-18, STS-central Nevada, June

\
Fs

Minutes since swabbing stopped
Lo 6.080 feet

3 (5,920

o

£

Figure 22.~-Swab test of zon




below lsd. The movement of the water level was very fast during both

injection and recovery; therefore, the relative specific capacity could

not be computed. The permeabdility of this part of the formation probably

- statie- and dynamic-

condition tracejector studi

Zone 5, 5,010 tc 5,180 feet

'Anbattempt,was made to measure the water-lével rise after swabbing
and the static water level after recovery. The indicated static water
level is about.325 feet below lsd; however, thisAis probably incorrect
because the static~condition tracejector study indicated that this
zone contributes flow and that flow from this zone goes down the bore- -
hole and exits in and near zone & which has an apparent static level
of about 210 feet below 1sd. A4lso, aﬁaiysis of pressure charts indicates
that there was some communication around the upper packer in zone 5.

The reaction of the watex 1evél was verv fast during reccovery
after swabbing; therefore, the relative specific capacity could not be
computea. However, the permeability of this part of the formation
progably is very high. This is substéhtiatad tv the static-condition

tracejector study.

Zone 6, 5,804 to 5,%14 fe=t

The static level after recovery was about 190 feet below lsd. The
measurements of the water-level recovery after swabbing were unreliable
because of soap in ﬁhe water, but the~static_1evei is assumed to bhe
reasonable. The relative specific bapacity was computed from recovery

data, which were obtained for 250 minutes.




v

Relative specific capacity calculated using the time interval from
the 9th to the 10th minute of the recovery test data (fig. 23) follows:
Head loss = 335.7 - 245.0 = 90.7 feet per minute

Q = (0.162)(90.7) = 14.7 gallons per minute

)

Drawdown = 261L.5 - 190 = 71.5 feet
Relative specific capacity = 14.7/71.5 = 0.2 gpm per foot

Zone 7, 5,530 to 5,640 feet

The static water level after recovery was about 190 feet below
isd. Some of the measurements of the water-level recovery after

swabbing were unreliable because of soap in the water, but the static

“level is assumed to be reasonable. The relative specific capacity was

computed from reccvery data, which were obtained for 80 minutes.
_Relative specific capacity calculated using the time interval from
the 7th to the 8th minute of the recovery data (fig. 24) follows:
Head loss = 242.5 ; 238.6 = 3.9 feet per minute
Q = (0.162)(3.9) = 0.63 gallons per minute
Drawdown = 227.4 - 190 = 37.4 feet
‘Relative specifié cépaﬁity =AO.63/37.4V= 0.02 gpm per foot
" This relative specific capacity is based on test data cbtained
from a 110-foot section,,aﬁd the relative specific capacity for a
200-foot séﬁtidﬁ in similar material probably would be slightly less

than twice the reported figure.

49




Q
[}
=4
2]
>
] Q
) el
3 [
ER]
=
b I ]
L0
-0 L
5 ‘o
MoE o
s 0 .
o <
O o
(SIS
LR ]
[
Bt 13 4
[52] =)
id o
w Cr~
LD Y D
-t o [w2%
t [
& o~
L Rl
= L
2
1] 5]
4 3]
Q QL
= =

914 feet)

16 hours

.

5,804 to 5

(

Swabbiung time -

capacity

o

N
N

Reiative

specifl

00

1

RN

— e

{(—.

16k

399y ut ¢

jutod 2

uranseaw

A0Taq 13301 03

50

yid

2

-
to.

8TS-cent

UCe-18,

hele

ral Nevada, June 4, 156

Ty




13.2 feet above 1sd

er swabbing

+
<

af

uring point

as

Recovery test

Me

(5,530 to 5,640 feet)

foot

gpm per

0.02

callons

20,500

1 hours
eet below 1sd
¢ capacity

=1
d

-

b

0
ifi

ne
swabbe

«
S

ing tim

3
’

lative speci

WL = About 1Y

Swabb

T

RS S S

T

11

203

210

3393 ur

\O o (@] \O
- N 1) [\
N o N [AM

‘qurod Furanseaw #o

. 5

129 I93ea 03 yidag

1

Minutes since swabbing stopped

4.--Swab test of zone 7 (5,530 to 5,640 feet), hole UCe-18, STS-ceatral Nevada, June 5, 1967.

i
&

Figure




Gii ' | Zone &, 5,300 ?o 5,410 feet
The static water level after recovery_wa$'l94.6 feet below 1sd.
The water level was reasonaply stable during the i:st 30 minutes of
tﬁe 2-hour test, and the static level probably is accurate. The
Gii relative specific capacity was computed from recovery data. This zone
was cemented during drilling, and relative specific capacity determined
from test data weuld be a minimum.
Relative specific capacity calculated using the time interval from
the 9th to the 10th minute of the recovery data (fig. 25) fellows:
Head loss = 265,99 - 262.2 = 3.7 feet per minute
Q= (0.162)(3.7) =~ 0.60C gallons per minute
.Drawdown = 250.3 - 194.5 = 55.7 feet
Relative specific capacity = 0.60/55.7 = 0.01 gpm per foot
This relative specific capecityv is based on test dats obteined
from a 110-foot section, and the relative specific capacity for a
200-foot section in similar meterial would probably be slightly less

than twice the reported figure.

Zone 9, 4,555 to 4,747 feet

‘ The static water level after recovery was about 330 feet below
1sd. However, pressure charts indicate hydraulic communication around
the‘upper packer; therefore, this static level is probably a reflection

éii -of hydrostatic head of some overlying, more pgrmeable zone. Data frem

this test are unsatisfactory for calculating relative specific capacity.
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, STS-central Nevada, June 6, 1967.

1

Figure 25.--Swab test of zome 8 {5,300 to 5,41C feet), hole UCe~




v

water-level decline were made

the rapid »

Zone 10, 4,060 to 4,190 fect
Static water level was rniot measured either after injection or after
swabbing because of the ext;emgly long time involved in waiting for the
lefel to become static. This'zone was tested through perforated casing
and cement, and the low permeability could be a function of communication

with the aquifer rather than aquifer chavacieristics. Measurements of

L2

or 100 minutes, but relative specific
capacity was not computed because the data were not good enough.

Zone 11. 406 to 598 feet .

=

‘Static water level was 330 feet below lsd in this zone. The rate
of water movement during bhydravlic testing was so fast that data for
computing relative specific capacity could not be obtazined. However,

saction indicates that the relative swvecific capacity i3

o}

high.

Zone 12, 4,795 to 4,895 faet

Static water level was abcut 330 feet below lsd after recuvery
from swabbing. The pressure recorder above the top packer failed, and
any bypass of fluid around the top pacier cannot ba proven. Howsver,
it is doubtful that the upper packer was well seated, based on ihe
static watef level aﬁd the characteristics of water-level reaction

during recovery. If this rezction of the water level indicates the
y v

-real aquifer characteristics, theu the relative specific capacity of

this section is high.
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Table 3.--Summary of hydraulic tests in hole UCe~18

{e Estimated,)

/" Zone 1 2 3 4 5 6 7 a 9 10 i 12 Uaita
6,3% 6,1k9 5,920 5,634 5,020 5,80k 5,930 5,300 4,555 L,060 L8 b,79%
Tested interval to to to to to to to to to to to o . Feev
6,514 6,514 6,080 5,79k 5.180 5,91k 5,640 5, 410 b, 77 4,190 556 4,995
; N Feet below ignd—
Lnjec. - B - e2l0 .- B - - . - - 330 - surface detum
~About Atout ) _ _ Fect below land-
Recov. - 210 - ezl0 - 190 190 194.6 330 sur face datum
: ' Ver; . Ver Very Gpw pet. foct. of
Injec. Cemented | Cemented - higé - - - Cemented - lowy hich - dr e our,
Ver Vo ; Very Gpm per oot of
Recov., Cementced | Cemented e0.001 h:;g hi;z 0.2 0.02 Cemented - - hizh - hYCSJOwﬁ .L *
Maximun water . 118 105 118 107 129 120 130 112( 1} - o2 99 °r
t: temperature .
Microwhos per ¢
Srecific conductance - 2,950 3,000 3,000 3,000 2,900 3,000 3,000 | 1,400(%) - 1,200 | 1,800 o zgug £
] Single Single Very 1t i Kecorder ] -
> - iigh st s > Ns . -
Packer Top packer _packer Yo No slight e Siignt Skight e Tes ° falled
comnunicacion 3ottom No No No No No No Ne No Lost Lost Loat No ~
Total water swabbed 1, 40O 18,000 9,000 16,000 17,500 28,500 20,400 27,000 | 28,000 1,75 14,500 | 22,000 Gallons

I
i
Composite water level =

=

196 feet below lsd.

Note: Comparison of static levels in both alluvial and bedrock sections indicates potential for upward movement
of water. .

Specific capacity of this well was 2.1 galliocans per minute per foot of drawdown after 3 hours of pumpiug
at an average rate of 168 gallons per cinute.




HYDRAULIC TESTING OF HOLE HIH-)

Hell History

Bole HTH-~1, at N, 1,4115442.75vf£‘and E. ©629,720.11 ft, Nevada
coordinate system, central zeae, Nys County, Nevada, was spudded in
on June 28, 1967, aﬁd had reached a dép;hiof 3,704 faet wh;n released
to the Hydrolegic Task Force for hydraulié testing gnd sampling on -
July 24, 1967. 1Its casing record is as follow;:

13§-inch 0D to 52 feet (cemented)

95-inch OD to 3,704 feet (cemented)

Cement plug inside 9% -inch casing from 3,695 to 3,704 feet.

The casing and cement were shot perforated with itwo shots per foot

in 12 zcnes, Thecse zonas are identified as the tested intervals.

Lithologic Loz

The following litholegic log for hole HTH-1 is from D. L. Hoover,

U.S. Geological Survey.

Elevation: 6,010.8 feet

SN

T et o
¢ - 2,390 | Alluvium
2,390 - 2,468 ' Dénsely weldéd tuff
2,468 - 3,704 - Tuffaceous sediments

Compesite Hydrostatic Hezd

The composite hydrostatic head was measured with the <Jeep-well
measuring device ("iron horse") on July 28, 1967. The water level

was 552 feet below land-surface datum.
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" Intervals Tested and Sampled

Bepth
1 3,590 to.3,665
2 '2;950 to:35010 (sampled)
3 2,640 to 2,710 {sampled)
4 2,400 to 2,460 (sampled)
3 2,200 to 2,300
6 1,850 to 1,98C
7 1,660 to 1,720
8 1,400 to 1,500 .(sampled)
S 9590 to 1,150 (sampled)
10 700‘to 850 (sampled)
11 (above waterj . 355 to 510
12 (above water).. 150 to 345

These intervals and a generalized summary of hydrology, lithology,

and construction are presented in figure 26.

Tracejector Study

K

Results of the static-condition tracejector study indicate that

’

zone & (2,400 to 2,460 feet), in densely welded tuff, is probably a

zone of primarily lateral flow. However, there is potential for vertical

" flow from zone 4 both upward into the alluvium and downward into tuffa-

ceous sediments. During the study, flow from zone 4 was upward at a

rate of more than 3 gpm and downward at a rate of more than 4 gpm.
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Composite water level = 555 fcet balow lsd.
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26.=-HBydrclogy and lithology in hole HTH-1.




~in only the most pexséablé

Major water«contfibuting zones generally indicate zones of highest

permeability in the bhorehole. Howesver,. since the casing is perforated

izones of hols KTi-1, as inferred by geophysical

logs,'the dynamic»condifion Eiaée}ecfof study while pumping indicates

merely proportionate contributions from the most permeable zones (fig. 27).

.0f significance, however, is the lack of flow from zones 1 and 6 during

the dynamic study. This condiﬁion indicates that zonmes 1 and 6 are
probably less permeable'than some of the other zones.

 Zone 1, 3,590 to 3,665 feet

The movement of the water level during both injection and recovery

was very slow; therefore, the static level was estimated by adding water

" to the tubing after swabbing and observing the reaction. By this means,

the static level was determined to be about 550 feet below 1sd. BRelative

gpecific capacity was computed from both injection and recovery data;

--however, sand was flowing into.the hole and the ports of the tool may

have been at least partially plugged. Therefore, the figures for relative

specific capacity might be low.
Reiative épecific éapaciﬁy calcuiated using the time interval from
the 4th to the 5th minute of the inject;on test data (fig. 28) follows:
| Head loss = 164.03--V163.54 = 0.49 feet per minute
Q= (0.162)(0.49) = 0.079 gallons per minute

Drawdown = 550 - 150.87 = 399.13 feet

Relative specific capacity = 0.079/399.13 = 0.0002 gpm per foot
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Relativé specific capacity calcﬁiate@ asing the time interﬁal from
the 9th to the 10th minute of the recovery test Jatz (fig. 29) follows:
- Head loss = 1,380.5 - 1,378.8 = 1.7 feel per minute
Q = (0.162){1.7) = 0.28 gallons per minute
Drawdown = 1,366.6 - 550 = §16.,6 feet
Relative specific zapacity = 0.28/816.6 = 0.0603 gpm per foot

Zone 2, 2,950 to 3,010 feet

The static water level after injection was 558 feet below 1lsd.

‘Relative specific capacity was computed from injection data. Recovery

data were not uged because of suspected sanding problems after swabbing.
.Relative specific capacity calculéted using the time interval from
the 3rd to the 4th minute of the injection test data (fig. 30) follows:
Head loss = 557,34 ~ 552,16 = 5.18 feet per wminute
Q = (0.162)(5.18) = (.84 zallons per minute
Drawdown = 558 - 542,74 = 15.26 feet
Relative specific capacity = 0.84/15.26 = (.06 gpm per foot

Zone 3, 2,640 to 2,710 faet

The static water level after injection was 555 feet below 1sd.
.Relative specific capacity was computed from injection data. Recovery
data were not used becau;e of suspected sanding problems after swabbing.

-Relative specific capacity calculated using the time interval from

the 3rd to the 4th mirute of the injection test datra (fig. 31) follows:
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Head loss = 348.2 - 200.¢6 = 47.56 feet per winute

i

~J
]

[
N
o
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o
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2
[N
h]
&
-
1]

Q = (0.162) (47.06)
Drawdown = 555 - 315.7.= 239.3 feect
Relative specific capacity = 7.7/239}3 = (0.03 gpm per foot

Zone &, 2,400 to 2,450 feet

Static water level aftex 1njectioﬁ was 547 feet below 1lsd., Rel-
ative specific capacity was computed from injecticn data. Recovery data
were nol used because of suspected ganding problems after swabbing.

Relative specific capacity calculated uvsing the timhe interval from
the 4th to the 5th minute of the injection test data (fig. 32) fellows:

Hezad loss = 184.3 - 157.1 =.27.2 feet per minute

G = (0.162)(27.2) = 4.4 gallons per minute

Drawdown = 547 -« 157.9 = 38%.1 feet

Relative specific capacity = 4.4/389.1 = 0.01 gpm per foot

Zone 5, 2,200 to 2,300 fee

The movement of the water level was very slow during both injection
and recovery; therefore, the static level was estimated by adding watexr
. Bl B
to the tubing during recovery after swabbing and observing the movement.
By this means, the static level was determined to be about 550 feet
below lsd. Relative specific capacity was computed from injection datu.
3

.Relative specific capacity calculated using the time interval from

‘the 4th to the 5th minute of the injection test data (fig..33) follows:
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‘Head loss = 33.88 . 29.98 = 3.90 f%et.per minute

Q = (0.162)(3.9) = 0.63 gallons per minute

DPrawdovm = 550 - 19.21 = 530.75 feat

Relative specif;c Qapacity = 0.63/539779 = 0,001 gpm per foot

Zone 6, 1,850:tz 1,980 feot

The static water level, determined from projection of the injection-

test data graph, was 551 feet below lsd. Relative specific capacity

.was computed from both injection and recovery data.

Relative specific capacity calculated using the time interval from

the 7th to the 8th minute of the injection test data (fig. 34) follows:
| Head loss = 94.14 - 84.7% = 9.35 feet per minute

G = (0.162)(9.35) = 1¥51 gallons per minute

Drawdown = 551 =« 76.58 = 474.4 feet

Relative specific capacity = 1.51/474.4 = 0.003 gpm per foot

Rélative specific éapacity calculated using the time interval from
the 7th‘to the 8th minute of the recovery test data {fig. 35) follows:

Head loss = 1,558 - 1,530 = 28 feet per minute

Q = (0.162)(28) = 4.5 gallons per minute

Prawdown = 1,532 - 551 = 981 fcet

.Relative spetific‘capacity = 4.5/981 = 0.005 gpm per foot

Zone 7, 1,660 to 1,720 feet

The static water ilevel, determined from projection of the injection-

- test data graph, was 553 feet below lsd. Relative specific capacity was

compufed from both injection and recovery data.
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iii Relative specific capacity calculated using the time interval from
the 3rd to the 4th minute of the. injection test data (fig. 36) follows:‘

Head loss = 49.86‘- 40:41 = 9.45 feet per minute

Q = (0.162)(9;45) = 1.53 galions per minute

Drawdown = 553 - 31.63 = 521.4 feet

Relative specific capacity = 1.53/521.4 = 0.003 gpm per foot

‘Relative specific capacity calculated using the time interval from
the 6th to the 7th minute of the recovery test data (fig. 37) follows:

| Head loss = 1,402.6 - 1,379.8 = 22.8 feet per minute

Q = (0.162)(22.8) = 3.69 gallons per minute

Drawdown = 1,377.6 - 553 = 824.6 feet

Relative specific capacity = 3.69/824.6 = 0.004 gzpm per foot

Zone 8, 1,400 to 1,50

o

feet

Static water level was 348 feet belqw 1sd after injection and was
549 feet below lsd after recovery from swabbing. Relative specific
capacity was computed from both injection and recovery data,
~ 'Relative specific capacity calculated using the time interval from
the 4th to the 5th minute of the injection test data (fig. 38) follows:
Head loss = 325.7 - 283.2 = 42.5 feet per minute
Q= (0.162)(42.5) = 6.88 gallons per minute
" Drawdown = 548 - 289.8 = 258.2 feet
ﬁii ‘ ©  Relative specific capacity = 6.88/258.2 = 0.03 gpm per foot
Relative specific capacity calculated using the time interval from

the 7th to the 8th minute of the recovery test data (fig. 39) follows:
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test of zone 7 (1,660 to 1,720 feet), hole H

Figure 37.--Swab
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i

Hea& loss = 1,064.5 - 1;055‘4 = 29.1 feet per minute
Q= (0.162)(29.1) = 4.71 gallons per minute

Drawdown = 1,636.3 - 549 = 487.3 feet

-Relative sPecific capacity = 4,71/487.3 = 0.0l gpm per foot

Zone 9, 950 to 1,150 feet

- %

Static water level was 551 feet belcw lsd after injection and was
550 feet below lsd after recovery from swabbing. Relative specific
Capacitybwas computed only from injection data because ghe first recovery
measurements after swabbing were not reliable.

Relative specific capacity calculated using the time interval from
the 5th to the 6th minute of the injection test data (fig. 40) follows:

Head loss = 55C.4 - 537.1 = 13,3 feet per minute |

Q = (0.162)(12.3) = 2.15 gallons per minute

18.9 feet

Drawdown = 551 - 532.1
‘Relative specific capacity = 2,.15/18.9 = 0.1 gpm per foot

Zone 10, 700 to 850 feet

Static water level was 551 feet below lsd after injection and was
7549 feet below 1sd after recovéry'from'swabbing. The movement of the
water level during both injection and recovery was so fast that measure-
ments wefe not accurate; therefore, relative specific capacity could not
be computed, There was some difficulty with the water-level measuring
deyice. The difference between static levels after injection and after

recovery 1is probably due to measurement errors.
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Table 4 .--Summary of hydraulic tests in hole HrH-1
: ) (e Esximated.)

Zone 1 2 3 L 5 6 7 8 9 10 Uanits
3,590 2,950 2,640 2,400 2,200 1,850 1,660 1,400 930 700 -
Tested interwval . to to to tq to to to to to to Feet "
3,665 3,010 2,710 2,kE0 2,300 1,580 1,720 1,500 1,150 850
Static Injec. - 58 555 . 547 - 551 593 5h8 551 551 Feet below Tand-surface datum
water, , - - -
levei~ Recov. . e5%0 - - - e5%0 - - 549 550 549 Feet bclow land-surface datum
. i Vers
Relative | Injec. e0.00022’ | 0.06 .| 0.03 | 0.1 | «0.000 | 0.003 | 0.003 | 0.03 0.1 by Gpm per foot of draudown
specific - - - -
c;paciLyJ/ Recov. e.OOOBl/ - - Co- - .005 .00L .01 - ygry Gpm per foot of drawdown
high
Maxioum water o 91 91 81 _ 83 8l 77 76 72 OF

temperature

i - - O
Specific conductance - 570 5C0 730 - GO 610 Ly 220 285 Micromhos per cm at 25 C
Top ' No No No No No No No No No No -—

Pecker
communicetion .
Bottom No . No Yes No No No No Ho No No -
Toral water swabbed 200 3,400 7,700 1,5% 300 530 206 1,100 | 5,300 875 Galloas
1/ .
—' Composite water level = 553 feet below lsd.
”
2/ Relative specific capacity is reported for the thickness of tested interval and not for 200-foot section.
= Ports may have been sanded in tecause sand was filling in hole badly,
Note: There is potential for flow from the alluvium-bedrock contact zone upward into the ailuvium and dowaward into
the tuffaceous sediments. However, the well is in an area of principally lateral flew. s

Specific capac1t} of the intervals 700 to 850 feet and 950 to 1,150 feet was 6.8 gallons per minute per foot of
drawdown after 7 days of pumping at an average rate of 122 gallons per minute.




AQUIFER - PERFORMANCE TEST-IN HOLES HIH-1 AND HTH~2

PhysicéI’Conditions‘

Hole HTH-1, the pumped Wi 11 was~ dr11 ed ‘to'a depth of 3,704 feet
and Denetrated alluvium from 0 to 2\390 feet, densley welded tuff from
2,390 to 2,468 feet, and tuffacesous sediments from 2,468 to 3,704 feet
The well was cased and cemented throuéhout its entire depth, after
which specific zones were shot perforated. The éerforated zones were
selected on the basis of greatest permeability as inferred by analysis
of the geophysical logs. Isolated tasts of hydrau;]» characteristics
showed that zone 9 (froem 950 to 1,150 feet} and zone 10 (from 700 to
850 feet) were the most permeable. These two zones are important
because of contaminant movement. In order to concentrate the e%fects
of the test within the zones of principal interestj these zones ware
isolated by use of a vetrievable bridge packer. A pump was then in-
stalled above the packer.

Hole HTH-2, the observation well 500 feet from HTH-1l, was drillad
so that the effects of pumping HTH-~1 could be obssrved and data could

. 4
be analyzed. Drilled to a depth of 1,000 feet, it penetrated alluvium,
The wall was ﬂased with blank casing from 0 to about 500 feet and with

slotted casirg from about 500 feet to 1,000 feet.

Purpose of the Test

This aquifer-per formance tesi was deemed nacassary to determine
transmissivity, field coefficient of storage, and rate of ground-water

and contaminant movement. g
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. Type of Test and Conditions

The aquifer perfo:mahce test consisted of pumping well HTH-1 for

Pk L s -

2 period of 10,008 minutes and measuring water-level changes in wells
HTH-1 and HTH-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 race was 122 gallons per minute. Sowe

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 only 0.56 foot.

- ~Anelyais of Aquifer-Test Data

Preliminary analysis of the test data indicated that a mathematical

treatment concerned with leaky artesian conditions would be the best wmean

of evaluating the data. Results of this treatment are precsented on

figure 41.

ot
0
o))
N
p—"
w
]
D

Equations applied to leaky-artesian conditions (Waltoen,

" as follows:

T = 114.6CW(u,r/B)/s and
u = 2693:°8/Te, . or S = Tut/26937
where:
s = drawdéwn in observétion well, in feet
r = disfance from pumpea well to observation well, in feet
Q - discharge, in gallons per minute

t = time after pumping started, in minutes

T = coefficient of transmissivity, in gallons per day per foot
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S = coefficient of storage of aquifer
Wlu,r/B) = well functicn for leaky artesian aquifers
where:

ers = e NTETY

P' = coefficient of permeability of confining bed, in gallens perx
day per squavrc foot
m' = thickness of confining bed thrcugh which leakage occurs, in

feet. :

When the equations are espplied to the drawdown data from HiH-2,
the observation well, the fransmissivity of the aquifer is 8,200 gpd
per foot and the coefficient of storage of the aquifer is 3 x 107,
Converting transmissivity to a field coefficient of permeability (Pf)
1is simply a matter of dividing‘the transmissivity (T) by the aquifer

thickness {(m):

However, the complexity of the hydraulic system tested through the

hydrologic test holeslreéults }n a range of values for aguifer thicke

ness from the combined thickness of the ﬁost #erﬁéaﬁle veds (zones 9
4

and 10-in HTH-l) to therentire saturéted thiqkness from the static

water level to the bottém of zone 9 in HTH-1. Tgefefofe;>this range

in aquifer thickness (350 to 597 feet) results in avrange of field

coefficidnt of permeability from 14 to 23 gpd per square foot:

_ T _ 8,200 _, Cr
Pf = =359 = 23 gpd.per square foot
and T _ 8,200 \
£ e =2 =( 9
Pf o —§§7— 14 gpd per square foot.
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‘i} Pore velocity of ground-water movement is computed from the
following equation, using Darcy's Law: A
CPI
SN S
v.ﬁ§¥)4;g .

@ where: - o

v = velocity, in feet per day
I = hydraulic gradient-
@ = effective porosity {fractional).

" The hydraulic gradient was determined by using elevations of water
levels in ﬁoles UCe-11, HTHE-1, and UCe-i7.  The gfadient»is about 4 feet
per iOO feet from northwest toc southeast, toward the principal drainage
in the area. Assuming an effective'porosity of 20 percent, considered
a reasonable estimate in the tyée of material tested, the range of
velocity of gréund—water movement downgradient would be from 0.4 to
0.6 feet per day.

P_.I , ‘ o
f (14) -(0.04Y : )
-‘7.489 T (7.48) (0.20) 9.4 foot per déy

g

Fel 23 (0.04)

V= IR T 748y (020 © 0.6 foot per day.

e
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HYDRAULIC TESTING OF HOLE UCe-20
o '*T"AWeilfﬂisgggi :
" Hole UCe-Zé, at N. 1,399,868.46 ft £nd E.'628,092.7S ft, Nevada
coordinate system, céntral zbne, Nye County, Nevada, was’épudded in on
November 10, 1967, and had reached a depth of'5,306 feet when, because

of unfavorable hole conditions, it was released to the Hydrologic Task

‘Force for hydraulic testing and'sampling on December 19, 1967. The

hole was again released for hydraulic testing and sampling on December 31,
1967, at a tdtal depth of 6,500 feet. 1Its casing record is as follows:
20-inch CD to 30 feet (ceménﬁéd)
13%-inch 0D to 536 feet (cemented)
9% -inch O to 4,859 feet (cemented)

“Lithologic T.og

The following lithologic log for hole UCe-20 is from William

Barnes,‘U.S. Geological Survey.

. Elevation:' 5,759 feet

R
1 0-3,320  Alluvium
3,320 - 3,347 S Zeolitized slightly welded tuff
3,347 - 4,788 : Indurated tuffaceous conglomerate
4,788 - 4,804 7 ~ Zeolitized partly welded tuff
v 4,804 - 4,838 - >Zeolitiéeé 3ensely weldeé tuff
© 4,838 - 4,882 ' partly welded tuff .
4,882 -~ 6,000 - _:  Modérately to densely welded tuff
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v

The ompositt hydrobtatlc nead was measured with the deep-well

measuring deV1ce ("lron hozsc") duran_a lull in festlﬁg

Zone

WO s Ot B W N

S B SR S
W N o~ O

14

These intervals and a generalize& summary of hydrology;.lithologx,

and construction are presented in figure'AZ and table 5.

A tracejector study under’ static cond:tlons 1ndlcates no measurab]e

Composite Hydrostatic liea

hlevel}was:ZlSSfeet below 1562;

Sampled

. Intervals Tested and

~ Depth.
) (feet)

4,859 to 5
5,179 to 5

5,050 to 5,
4,928 to 5,
4,859 to &4,
5,330 to 6,
5,900 to 6,
5,510 to 6,
5,330 to 6,

4,990 to 5,
5,050 to 5,
5,420 to 5,
700 to 720
2,200 to

306

306
046
928
000

000

000
000
050
110

480 (sampled)

2,220

. Tracejector Study:. .

vertical movement of water in the borehole

the vertlcal, 1nsuffic*ent permeablllty for measurablo e?cbange of water

from one zone to another, or both.
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static conditions indicates very little hydrostatlc head difference in

. The water

This lack of movement undrt




Composite water level = 215 feet below lsd

20-1in —w

ﬂléf *i“;;‘l

Depth . |
(feeg) Lithology ‘ Land surface
30 —7A 2
536 ——— Q \-—.-—1//
Perforated ;tz:;:r;::5> Zone 13
4 4
/) 4
7 L
17
7] L
. / 2
Alluvium § 5
A I’
7 2
/) s
. Perforated f::tr;::::§> Zone 14
/ s/
Vg s
/ s
/] Vv
/] L
7 /
7 /
4 2
3320w . 5 v
. : 7] #
7 L
4 v
. Y ;.
Tuffaceous /1 re
sediments é ;
7 2
/ 4
‘I
4788 7 7
70 / O ‘. 4859
’ “Zogg 2& N Zone 10
Zone 1 Zon 3{ Zone 11
Welded Zone 2{ ¢ :
tuff . >Zone 12
' ) Zone 9
L Zone
TD6000 Zone I :

Z
. %/, Cemented areas.

"Figure 42.--Lithology and zones of hydraulic testing
in hole UCe-20.
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‘i} A tracejector study under dynamic conditions during jetting of
water at a rate of about 150 gallons per minute indicates that most

of the jetted water came from a depth of about 5,440 feet (fig. 43).

Zone 1, 4.859 to 5,306 feet
Gii N -..“The éfétic level after injecfioﬁ was 1,356 feef Below 1sd. Howéver,

later measurements of water lavels indicate that this is too deep and
‘probably is a reflection of dewateriné by jetting. Static water level
probably is about 230 feet below lsd.

Relative specific capacity calculated using the time interval from
the 3rd to the 4th minute of the injection-test data (fié. 443 follows:

Head loss = 673.4 - 598.3 = 75.1 feet per minute

Q = (0.162)(75.1) = 12.2 éallons per minute

730.8 feet

Drawdown = 1,368.6 - 637.8

12.2/730.8 = 0.017 gpm per foot

Relative specific capacity

Zone 2, 5,179 to 5,306 feet

Static water level was not measured because of the extremely long
time involved in waiting for the level to become static. Relative
specific capacity was computed from iﬁjection data and an assumed static
level of about 1,356 feet below 1lsd,

Relative specific capacity calculated using‘the time interval from

ﬁheigrd to the 4th minute of thz injection-test data (fig. 45) follows:

@ © “Head loss = 14.14 - 14.01 = 0.13 feet per minute

2= (0.162)(0.13) = 0.021 gallons per mirite

Drawdown = 1,356 - 0.17 = 1;355,8.féeﬁ

Relative specific capacity = 0.021/1.355.8 = 0.000015 gpm per foot
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Zone 3, 5.050 to 5,306 feet

ured because of the extremely long

L]

Static water level was not mes
time involved in.waiting for the level-to become static. For calculating
relafive specific capacity, the water-level decliﬁe after injection was
projected to about 1,100 feet below lsd. |

w;Relative specific capacity calculated using the time intervél from
the.Brd to the 4th minute of the injection~test data (fig. 46) follows:

-Héad loss = 482,55 - 429.68 = 52.87 feet per minute

.Q =.(0.162)<52.87) = 8.6 gallons per minute

“Drawdown = 1,100 ~ 458,35 = 641.65 feet
Reiative specific capacity = 8.6/641.65 = 0.013 gpm per foot

Zone &, 4,928 to 5,046 feet

Static water level was not measured because of the extremely long
time involved in waiting for the lsvel to become static. For calculating
relative specific capacity, the static level was assumed co be about
1,356>feet below 1sd.

Relativevspecific capacity calculated using the tim2 interval from
the 3fd to the 4th minute of the injeézioﬁutest data (fig. 47) follows:

‘ﬁeéd 1§SS'= 29.65 ~ 25.42 = 4.23 feet per minute
Q = (0.162)(4.23) = 0.69 gallons per minute
Drawdown = 1,356 - 15.54 = 1,340.5 feet

‘Relative specific capacity = 0.69/1,340.5 = 0.0005 gpm per f£oot
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Zone 5, 4,859 to 4,928 feet

Static water level was not measured and water sample was not ob-
tained because of the extremely long time involved. Relative specific

capacity was computed from injection data and an assumed static level cf

1,356 feet below lsd.

.RelatiQe specific capacity calculatéd using the time interval from
the 3rd to the 4th mipute>of the iﬁjection¥test daté (fig. 48) follows:
Head loss = 12.40 - 11.48 = 0.92 foot per minute
qQ = (0.162){0.93) = dfls gallons per wminute
Drawdown = 1,356v~_O.ZQ = 1,355.8 feet
Relative specific capacity = 0.15/1,355.8 = 0.0001 gpm per foot

Zone 6, 5,330 to 6,000 feet

A seal in the packer leaked during the test of this zone (5,330 to
6,000 feet); therefore, the data are not valid. This interval was
successfully retested later as zone 9,

2one 7, 5,900 to 6,000 feet

 Static wéter level Qa; not measured and water sample was not ob-
tained because of the extfeme1§ iong time involved. Relative specific
capacity was>computed from injection daté and an assumed static level
of 277 feét below isd. ”

,Relétive séeéific'cépécity calculated uvsing the time interval from

the 3rd to the 4th minute of the injection-test data (fig. 49) follcws:
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Head loss = 28.2 - 24.3 = 3.9 feet per minute

Q = (0.162)(3.9; 0.63 gallons per minute
Drawdown = 277 - 18.3 = 258.7 feet
‘Relative specific capacity = 0.63/258.7 = 0.002 gpm per foot

Zone 8, 5,510 to 6,000 feet

" The static water level after injection was 277 feet below lsd and
after recovery from swabbing was 272 feet below lsd. The difference in
measured static levels may be due to a difference in water temperatures
because cold water was injected and warm water was swabbed. Relative
specific capacity was computed from recovery data.

.Relative specific capacity calculated using the time interval from
the 8th to the 9th minute of the recovery-test data (fig. 50) follows:

Head loss = 1,059.8 - 1,024 = 35.8 feet per minute
Q = (0.162)(35.8) = 5.8 gallons per minute

Drawdown = 1,027.1 - 272 = 755.1 feet

(@]
(@]
o

Relative specific capacity = 5.8/755.1 = 0. gpm per foot

Zone 9, 5,330 to 6,000 feet
The static water level after injé;tién was 271 feet below lsd and
after recovery from swabbing was 262 feet below lsd. The differencs in
measured static levels may be due to a difference in ﬁater temperatures
because cold watef waé injected and warm water was swabbed. Relative
specific capacity was computed.from injection data.

.Relative specific capacity calculated using the time interval from

k-minute to l%-minutes of the injection-test data (fig. 51) follows:
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Head loss = 270.3 - 132.0 = 138.3 feet per minute
Q = (0.162)(138.3) = 22.4 galions per minute
Drawdown = 271 - 209.1 = 61.% feet

Relative specific capscity'= 22.4/61.9 = 0.36 gpm per foot

Zorne 10, 4.990 to 5,050 fee

Static water level was not measured and water sample was not
obtaiﬁed because of the extremely long time involved. Relative specific
capacity was compufed from injection data and an assumed static level
of 228 feet below 1sd. |

Relative specific capacity celculated using the time interval from
the 3rd to the 4th minute of the injection-test data {(fig. 52) follows:

Head loss = 3.97 - 3,51 = 0.46 feet per minute

Q = (0.162)(C.46) = 0.075 gailons per minute

Drawdown = 228 + 8.26 = 236.26 feet

Relative specific capacity = 0.075/236.26 = 0.0003 gpm per foot

Zone 11, 5,050 to 5,110 feet

The static water level after injection was 228 feet below lsd and
after recovery from swabbing wds 219 feet below lsd. The difference in
measured static levels may be due to a difference in water temperatures
becausevcold water was injected and warm water was syabbed. Reiative
specific>capacity was computed from both injection and recovery data,

Relative specific capacity calculated using thg'tinw interval from

the 3rd to the 4th minute of the injection-test data (fig. 53) follows:
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Head loss = 129.3

|
:__l
—
.
N
i
i
]
N
~
rh
o
]
ot
e
D
+
A
.
3
k.
&

]
N
=

c2
fu
b
b

sz (0.162)(12.7) lons per minute
Drawdown = 228 -« 110.3 = 117,7 feet
Relative specific capacity = 2.1/117.7 = 0.018 gpm per £foot

Relative specific capacity calculated using the timz intewval from

thie 6th to the 7th minute c¢f the recovery-test data (fig. 54) follows:

foms

Head loss = €79.0 - 622.1 = 36,9 feet per minute

0O

O

0 = (0.162) (5 ) = 9.2 gallons per minute

.

w
~J
3

Drawdown = 634.7 ~ 219 = 41 feet

o
go
el
=
go
D
[a}
rh
e}
O
rr

Relative specific capacity = 9.2/415.7 = 0.02:

2one 12, 5,420 to 5,480 feet

The static water level after both injection end recovery was 215 feet
below lsd. Permeability of this part of the formation prebably is dus to
fractures in welded tuff. The only water sample obtained from UCe-20

ve specific capacity could not be

$oie

was obtained from thig zons. Relat
computed for this zone and is reported only as high, probably greater
than 0.5 gpm per foot.

~Zone 13, 700 to 7204feet

Static water level was not measured and water sample was not ob-
tained because of the extremely long time involved. However, the static
level, determined by extending the curve of the injection data points on
figure 55, is about 340 fe=t below 1sd. Relative specific capacity was

computed from injection data,.
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‘Relative specific capacity calculated using the time interval from

the 3rd to the 4th minute of the injection-test data (fig. 55) follows:
Head loss = 74.3 ~ 65,7 = 8.6 feen wper minute

N

Q = (0.162)(8.6

N

= 1.4 gallens per wminute

E 283,46 F

Drawdown = 340 = 504

£

e

~
i
[u—Y
~
5
[e]
LW
[N
i
o
o
S
U] .
a9
o
=N
o
m
"
[3)
9]
o
T

Relative spec c capacity

Zone 14, 2,200 to 2,220 feet

Static water level was not measured snd water sample was not ob-
tained because of the extremely leng time invelved. Relative specific
capaclty was ccmpqted from injection date and an assumed static level of
340 feet below lsd,

» Relative specific capacity calculated using the time interval from

he

s

e

the 3rd to the 4th minute ¢

oy

[

njection test data (fig. 54) follows:
Head loss = 1.21 - 1,12 = 0.09 feet per minute
Q = (0.162)(0.09) = 0.015 gallcons per minute

Drawdown = 340 4+ 11.42 = 351.4 feet

=h
o]
&
(a4

Relative specific capacity = 0.015/351.4 = 0.00004 gom per

R
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Table S5.--Summary of hydraulic tests in
{e Eatimated because of astimated static

hole UCe-20

water level.)

Zone 1 2 3 N 5 T 3 8 g 9 10 1r 11 iz L4 Units
4,859 | 5,179 |5,0501 b,928| 4,829| 5,900! 5,51C( 5,510( 5,333 (5,330 k900 5,000 5,050| 5,u20 P20 ;
Tested interval to to Lo to to te to to o ro re tG o to H to Peet
5,306 5, 206 5,3061 5,046} L,928| 6,000| 6,000} €,000; 6,000 {6,000y 3,0%0; 5,110 5,116] 5,48C {2,220 v
- e i -
Static Injec. T 271 228 2i% ’ Fewel beiow
water - 1 H ol
level ) donu-uytaase
eve Recov. e 202 219 z15 datwin
Relative Injec.| ,0.071 - 000015 4 .013} .0005 -018 High
specific “0.03z_|%.000024_| .01 | %0008 - e 008 iGpm per oot
canaci : (X0 .0z2e ¥ £ drnypdir
capacily Recov .003 ?6)—(‘}: { ol Jrrw 13 Al

i/ Swabbed 9,000 gallons (34°C; 800 micromhos per cm at 25°¢).

»/ Composite water level = 215 feet

below lsd.

Only water sample taien.

Notes: The greatest hydraulic potenzial was measured in zome 12, and the hydrauiic petential decreases above and beiow this zone.

In “relative specific capacizy” line, the upper figure is for interval tested, and the lowcr figure is for comparable 200-foot section.
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