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Central Nevada-20
June 1970

UNITED STATES
DEPARTHENT OF THE INTERIOR

GEOLOGICAL SURVLY

Federal Center, Denver, Colorado 80225

USGS-474-80

HYDRAULIC TESTING OF HELLS IN CENTRAL NEVADA

by

George A. Dinwiddie

ABSTRACT

111is report, prepared in support or the U.S. Atomic Energy Commf.s ­

sion's underground nuclear testing program in central Nevada, presents
basic data obtained during hydraulic tests in six exploratory holes
before February 1968.

Hole DCe-ll penetrated alluvium and welded tuff. A short hydraulic
test run on this hole Lnd i ca t ed that the. welded tuff has a 101'/ pe rme­
abfl f ty. The composi ~-.C water level was about: 360 feet below land- surface
datum.

Hole
rhyolite.
capacities
per minute
the tested
19.29 feet

UCe-16 penetrated alluvium, welded tuff, bedded tuff, and
After completion, the well was flowing. Relative specific
of the tested zones ranged from an estimated 0.0003 gallon
per foot of drawdown to "highll

, and static water levels cf
zones ranged from about 100 feet below land-surface datum to
above land-surface datum.

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

Hole Dee-l8 penetrated alluvium, lake beds, rhyolite, and bedded
tuff. The composite wat e r level was 196 feet below land-surface ad-tum;
relative specific capacities of the tested zones ranged from II low" to
"high"; and static water levels of the tested zones ranged from about
190 to 330 feet below land-surface datum.

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



I

Results of a pum~ing test indicated that the velocity of ground-water
movement in two zones (700-85G 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
0.000015 gallon per minute per foot of drawdovn 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 wat erz r ock chemistry and

radiochemistry for improved understanding of radionuc1ide transport

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 site§. This report presents the basic

data obtained during the hydraulic tests made before February 1963.

Hydraulic tests in deep exploratory holes in central Nevada were

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

Df.nwd dd Le , 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 Water 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.

2,



~niqHe~ of Testing and S~ling

Specific intervals bf the holes were tested and sampled by using

inflatable straddle packers. The intervals were selected according to

apparent characteris~ics of hydrology, lithology. and hole conditions

as interpreted from geologic reports and dO~1hole geophysical logs.

After the packers were set, the tubing was filled with water. During

release (injection) of this water into the formation, the rate of decline

of the water level wes measured. When possible. static conditions were

attained before continuing to the next step. Then samples of formation

water were swabbed from the tested interval until reasonably stable

conditions of temperature, pH. specific conductance. and appearance were

attained. The amount of water swabbed was recorded. After swabbing,

the rate of rise (recovery) of the water level was measured.

Additional hydraulic testing was done in wel l s HTH-l and HTH-2. A

submersible pump was installed in HTH-l and water-level reaction was

observed in both wells during an aquifer-peYfcrmance test.

Conditions Affecting Testing and Sampling

. Drilling mud and lost circulation material were added to some of

the holes during drilling, These additives proved to be a handicap to

proper testing and sampling because most of the foreign ma t er La I re­

mained in the fractures. Some additives remaining in the formation made

water samples worthless for chemical and radiochemical analysis.

3



Hole conditions are importan~to t~stingyit~ st~addle packers.

. Specific capacity o f va well is' yield per unit of drawdown during

be satisfactorily tested because ~scker seats were not available.

• -r:..,Analysis of Test Data

During the testing program, many zcnesof :specific interest could not

••
l
I.

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

specific capaciiy is similar to specificcapstity in that the' units

and implications are similar. However, relative specific capacity is

different in that it is dErived from a short test or a defined interval

r a t.her than from a long' test of an entire well. Relative specific

capacity is determinec by the volume change afwater :in tubing for a

I-minute 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 riot used for every test because of measuring and

testing techniques.
. , .
", .

The term "high" used in conjunction with "relative specific

capacity indicates that the r eac t t on iof theiwa t er level during testing

was so fast that measurements could not be made and relative specific

capacity could not be cnlculated. The term "low" indicates that the

figure reported for relative specific capacity probably would be

reaction of the water level during te~ting was very slow and that a
r:
I

~
f
I

greatly in error. ~.:- i:' -'. .: ~" .:. .. ;

4
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It. HYDFAULIC TESTING OF HOLE UCe-ll

Well Historv

Hole VCe-ll, at N. i,401,350.93 ft and E. 626,475.43 ft, Nevada

coord ina te system, c~~ltra,t;zcne, Nye County, Nevada ~ ",.,as spudded in

on January 5, 196"1, and'had reached a depth of 4,206 feet when J7eleased

to the Hydrologic Task Force for hydraulic testing and sampling on

April 19, 1967. Its casing record is as folla~s:

~-inch OD to 33 feet (cemented)

4~-inch 00 to 4,047 feet

Lithologic Log

The fallowing lithologic log for hole Uee··J.l is from D. L. Hoover,

U.S. Geological Survey.

Elevation: 5,789 feet

Footage
(in feet)

o - 3,286

3,286 - 4,202

Rock type

Alluvium

We Ided tuff.,

Stra t Lgraph ic

c or r e la t Lon s

Alluvium derived primarily from
Morey Peak area tuffs

Tuffs of Morey Peak (?)

A generalized sUIT~ary of hydrology, lithology, and construc~ion 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 hydrologic characteristics of the bed-·

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

5



Composite water levelr ~~en last me?sured,
water was at 360± feet below lsd,

Depth
(feet)

o

3286

Lithology

Alluvium

Tuffaceous
sediments

7-~-in.-.-~

~~-ln·-1

Land sur f ace

'- 33

- - - - - - - - ~--- 3008

Perforated
(slotted)

Welded tuff
4047 J

Cemented areas

Packer held only long enough, du r Lrig hydraulic testing, to determine
that the top of the welded tuff has a very low permeability.

Figure l.--nydrology and lithology in .ho Le UCe ...ll._
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good enough and the packers 'would not hold. One packer setting held

iong enough to determine that the interval from about ~,100 feet to

total depth has a very low permeability.

HYDRAULIC TESTING OF HOLE UCe-16
, .:

nate system, central zone, Nye County, Nevada) was spudded in on

February 20, 1967, and had reached a depth of 4,353 feet when released

to the Hydrologic Task Force for hydraulic testi.ng and sampli.ng on

March 25, 1967. Its casing record is as fellows:

2d-tnch OD to 52 feet (cemented)

1~-inch OD to 1,637 feet {cernen t ed)

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

u.s. Geological Survey.

Elevation: 6,875 ~ 25 feet

Footage
(in feet)

o .. 1,104

1,101• - 1,361

1,361 - 1,471

1,471 - 4,353

Rock type

Alluvium

Welded tuff

Vitric to argillized
bedded tuff

Rhyolite

7

Stratigraphic
correlations

Tuffs of Shingle Pass (?)

."



Artesfcm Conditions-.
; ...., . ~.

I

Water in hole UCe-16 wai f{rs~ tapp~d at ~d~pth of 48 feet.

UCe-16 was drLl Led with mud to 1,68"8 feet and the wa t e r inflow was

controlled; however, after the cement had b2en drilled out and the

hole had been cleaned to 1,688 feet, water began to flow at the surface .
• :1.

'l'he shu t-r Ln pressure, measured just. above ground level, was about 14 psi

(pounds per square inch) when the hole was 1,948 feet deep. The water-

flow rate ~...as 745 gpm whe n the hole was 4,048 feet deep ', Four zones of

increased flow were reported as the hole "VIas drilled at depths of 1,706;
! ,"

1,742; 1,773; and 1,835 feet. Four zones of decreased flow were reported

as the hole was drilled at depths of 3,726; 3,960; 4,065; and 4,322 feet.

While the hole was being drilled at these depths, tho: waterflol-l would

3stop for periods of time ranging from 1 to ~ hours and then r e surne .

., ..' .. '..:
, ,.

Depth
Zone

. .:
(fee t2. ",

1 1,687 to 1,850 (sampled)

":2 3,536 to 3,734 (sampled) .' .
. '

3 - 3,772 to 3,970 .

4 4,144 to total •depth (sampled)

These intervals and a 'generalized summar y of 'hydrology; lit.hology,

__ and construction are presented in Hgu r e ~:.

Zone lJ..-!J 687 to 1,850 fee t

With the discharge line ~igged above the floor the average rate

of flow was about 8 gpm, About ~,500 gallons of wa t er were allowed to

flow from this zone; then the wa t e r Vias shut in and the resultant pressure

8
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Land surfaGe

-'1687 .1/
.-/ Z I} S'VlL::-.+19· 25r'___o~850 RSC::High

Lithology

Composite water level ~ flowing.

Tuff, welded

Alluvium

------..., _._----_._---o

1104

1361
1471 Tuff, bedded

Depth
(feet).

-w

Rhyoli te

!

I,
r:

-3536
Zone 2 } SWL=About 52

-3734 RSC=O.O~.

-..,- 3772 } SWL=8( .
..one 3 ....-~97v RSC=O .OL.Jje

TD 4353
L.._

l! Water level is abov o lsd.
11/,/11 Cemented.

e Estimated.
S~~ Static water level, in feet
RSC Relative specific capacLty,

per foot of drawdown.

'. --4144
Zone l~ 1 S~~1..=?etween 82 and 13
_ -+353! RSC=-Low

from land-surface datum.
in gallons per minute

Figure 2 .--Hydrolbgy and litholQgy:inhol~»Ce-16~
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buildup was recorded by measuring the rise of the water level in open

plastic tubing. l1aximum pressure occurred before the first reading was

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

observed for more than 7 hours. The last nca suremen t indicated a wa te r

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

conditions. Reaction of the water level after shut-in indicates that

the permeabil:i.ty of this interval of the formation is high.

Zon~, 2, 3,536 to 3,734 feet

The static level. after recovery "as between 47.6 and 55.6 feet

below 1sd and is assumed to be about 52 feet below lsd. Recovery after

swabbing was s l.ow ; therefore} water wa s added to the tubing after

320 minutes of recovery in order to approach static conditions.

Relative specific capacity 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 - 2,911.4 = 21.2 feet per minute

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

Drawaown = 2,922 ~ 64 = 2,858 feet

Relative specific capacity = 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-surf~ce datum might be greatly in error.

10
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Ninutes since swe bb Ing stopped

Ff.g-rre J.--$"wab test of zone 2 (3,536 tc 3,734 feet), h o le UCe-16, STS-central Nevada, Mareh 27 and 28, 1967.



However, this static water: Leve I is used for comput i ng values of rela-

tive specific capacity, and the amount of error introduced probably is

negligible because of the largz drawdo~TI that is involved.

An approximate relative specific c2pacity based on interpolated

values of wa t e r levels in the time interval [rom the 80th to the 8l3t

minute of the recovery test data (fig. 4) follows:

Haad 103s = 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 = 2,752

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

Zone L~, l:.,144 feet to total depth

The recovery of the via ter level after swabb i ng was very slav'.

The recovery data are not sufficieht to compute values for relative

specific capacity. Water was added to the tubin~ in order to approach

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

the static water level could not be determined exactly. However, it.,

was determined to be between 82 and 138 feet be Low lsd .

..

12
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Table l.-·Sumro~ry of ~draulic tests in hole UCe-16
(e Estimated. Usually estimated because of estim~ated static water level.)

Zone

Tested interval

1

1,687
to

1,850

2 j I 4

3,536 3,772 4,144
to to to

3,734 3,970 Totd depth

Units

Feet

S?ccific conductance

+19.29.1.1

High

118

800

No

660

No No

Feet belay: land­
sur fa ce datum--------1---'-----

Low

124

Totcl ~2t~r 5~abbed Abcut
I

....1--

Gal10as

11 Water level in zone 1 is above lsd and was measured in plastic tubing.

Note: The hydraulic potential apparently de cre a se s w Lt h depth.



HYDR.....tn.rc TESTING OF' HOLE UC~-17

Hole Uee-17, at N. lj430,621.72 ft and E. 628,171.70 ft, Nevada

coordinate system, central zone, Nye County, Nevada~ was spudded in on

April 11, 1967, and had reached a depth of 7,978 feet when released to

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

1967. Its casing record is as follows:

20-inch aD to 34 feet (ce~ented)

l~-inch aD to 500 feet (cemented)

~-inch on to 2,278 feet (cemented)

Lithologic. Log

The f ol l.ovf.ng lithologic log for h oLe l.1(':e.··17 is from D. L. Hoover,

'u.S. Geological Survey.

Elevation: 6,545 feet

Footage
(in feet) Rock type

._------------
,0 - 2,100

2,100 2,620
f.

2,620 2,700
C -

"

~ 2,700 2,800
~ .

f 2,800 - 5,560\
f

~ ,
5,560 - 5,660

I 5,660 - 6,105

6,105 - 6,800±

• 6 800+ - 7,100, -

Alluvium

Partly welded tuff, zeolitized

Densely welded tuff

Zeolitized bedded tuff and tuffaceous sandstone

Partly to densely welded tuff, locally ~rgillized

Tuffaceous sediments

Densely welded tuff, argillized

Interbedded tuffac20us sediments and nonwelded(?) tuff

Densely welded, tuff: hyd r o the rrnaLly L? ) 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 lsd.

15



Intervals Tested and Sample<!

Depth
Zone. _(feet)

:0' .

~ 3,139 to 3,339 (s2p1pled)L
'. .', /" .;~~y.-'.: - .. '

. - ~j -' '. '., ~ ..-
2 38n to !~. ,000 ..- r: hfL

3 4,012 to 4,212 (sampled)

4 4/+86 to 4,686.. ' ..

5 4,620 to 4,820 (sampled)

6 .5 J 21.~O to 5,440

7 Deleted

8 6,130 to 6,330

9 6,430 to 6,630
'I: :

10 6,71.f5 to 6,945 (sampled)

11 7.050 to 7,250

12 7,257 to 7,457.

13 Deleted

14 1,770 to 1,840 (samp lr:~d)

15 785 to 915

..

. ~ ..

These interva 1sand a genera lized summary of hyd ..·ology, li tho logy ,

and construction are presented in figure 5.

Trncel?ctor Study
.j

Significant results were obtained from tracejector studies under

both pumping and static conditions. The results indicate a definite

potentia 1 for d ownwa r d f l ow , Under sta tic c ond i t Lons , vertica 1 flow

in the borehole was downwar d at a rate be twe c n 20 awl 27 gallons per

... minute to a point at about 4,740 feet below la~d-sur[ace datum. At

this depth, most of the f l ow went into the formation. Below this depth,

80me downward flow (less than 6 gallons per minute) and continual loss

to the rock was observed. There was no measurable flow in the borehole

.. bel~ a depth of 6,420 feet.

16



Composite water level - 528 feet below lsd.

2800

SHL=475±
RSC=Very high

Land surface

;'

I

~
/!
/l---,---
~-- ----

20-in'=i/

r~t~:~
~

..~~
/?'~-------

34

,
22 78 -.LJ;.::.=:>-..-1

500 _--0:"/1

---13l 39 "l Sifu=882 (inj)
Zone 3339 J RSC""O .05 (inj)

Perforated

Perforated

Alluvium

Lithology

2100

Depth
( fe£;.tJ.

o

Partly
welded

2620 tuff
Densely welded tuff~

2700 ~ /
Zeolitized bedded

tuff

Partly to densely
welded tuff,
locally
argillized

Si\iI.=893( inj )
RSC==O. 23( i nj )

3890 --- 77' 4012
')~E:~1t zone-3

4
) 801,=800(7) (ree)

, 4213 --- . --_.- 212

. __ 4486} ( )
4b'~0 Zonp 4 RSC=O.OOle inj

{
c: ---.- -~. 1'~(36Zone -:' ~4820 c.,

(hydrothermal)
pOf)) --

RSC:oO.002e(inj) ..... ZonelJ.,
(250 --

___r: 524D, ( )
Zone 0 r RSC=Q .0003e inj.

----- 54Jg)~

RSC=O .OO2e (inj)

gWSCL=-
O
l ' Ol 059; ~ ~II1~ {

isc:o:oo~; ~~:~)

Rsc=0.OOO4e (inj)

6l~dZone 8 -
--633

_ 6745
Zone 10 ...."t
1--- 694:r
__-7257
Zone 12 }

-7457

~
430 --- 1

RSC~:O.OOle(inj) ,...,_~Zone 9 !
OjU

5560
Tuffaceous sediments

5660
Densely welded tuff,

argillized
6105

Tuffaceous sediments and
nonwelded(?) tuff

. 6800
Wl.ltered tuff

7100

TD 7978
'i:'
~/, Cemented areas.
e Estimated.

SID, Static wa t e r level, in feet below land-surface datum.
RSC Relative specific capacity, in gallons per minute

per foot of d r awdown .

Figure r: 't." 1 arid Lf t ho l ag')' in hole -UCe..;17..r ; --".ya. ro .0 gy -
17



18

follows:

doubtful.

]

23.2 ga l Lonsy pe r minuteQ = (0.162)(143.3)

No significant results wer e obtained from zone 2 because it was

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

l-1ajor water-contributing zones ge ne r a l Ly indicate zones of highest

Drawdown :: 882 - 420.61 = 461.39 feet,

Relative specific capacity calculated using the time interval

The static water level after injection was 882 feet below lsd.

Head loss:: 492.26 - 348.96:: 1l~3.3 feet per minute

~one 1, 3,139 to 3,339 fee~

Relative specific capacity:: 23.2/461.39 :: 0.05 gpm per foot

915 feet (perforated casing in alluvium), hom 1,770 to 1,840 feet (pel'"-

permeability in the borehol~.Majorwater-contributing zones in hole

forated casing in alluvium), and from about 4,735 to about 4,745 feet

UCe-17 (fig. 6) ~ere observed or surmised at depths ranging from 785 to

specific capacity or static water level.

from the 8th to"the 9th rui nu t e of the Luje c t Lon test data (fig. 7)

Relative specific capacity is computed only from injection data because

recovery data after swabbing iS,inadequate to determine either relative

(uncased borehole ~n partly to densely welded tuff).

properly. Therefore, the validity of,data obtained by testing is

.. '..:~ .

-. learned -af t e r the test tha t the packers probably had not worked
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t:

~.

Zone 3, 4,012 to 4,212 feet

During drilling of Dee-l7, it was necessary to use cement in

the interval from 3,890 to 4,213 feet; therefo~e, a figure for relative

specific capacity would be meaningless. However, there were some

openings in the cement and water could be swabbed from the formation.

Recovery of the water level after swabbing was very slow; however,

projection of the recovery data (fig. 8) indicates that the static water
.i

level in zone 3 probably is 800 feet or more be19w land-surface datum.

Zone 4, 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 stati.c. Measurements of water-level decline during

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

swabbing were inaccurate and abandoned because of soap suds on top of

the water column. Relative specific capacity was computed from injection

oata and an assumed static level of 885 feet below land-surface datum

based on static levels in zone~ 1 and 5 .

. Relative specific capacity calculated using the time interval from

the 8th to the 9th minute of the injection test data (fig. 9) follows:

Head loss = 48.9 43.5 = 5.4 feet per minute

c .

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
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Zone 5, 4,620 to 4,820 feet

The static wa t er level after injection was 893 feet be l.ow l.sd ,

A recovery test was not successful in this zone because soap used

during drilling made measurements impossible. Relative specific

capacity is computed from injection data.

Relative specific capacity calculated using the time interval

from l~ to 2~ minutes of the injection test data (fig. 10) follows:

Head loss = 837.25 - 627.30 = 209.95 feet per minute

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

Drawdown = 893 - 742 =: 151 feet

Relative specific capacity =: 34.01/151 =: 0.23 gpm per root

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 leve 1 to become sta tic. Nea su r ement s of water-leve 1 decl ine

during injection were made for 30 minutes. Relative specific capacity,

was computed from injection data and an assumed static level of 475 feet

below lsd. This static level is in~orrect, but tt will give the

maximum possible relative specific capacity.

Relative specific capacity calculated using the time interval from

the 3rd to the 4th minute of the injection test da ta (fig. 11) follows:

Head loss = 13.28 12.46 - 0.82 feet per minute

Q = (0.162)(0.82) - 0.133 gallons per minute

Drawdown =: 475 - O. 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 extremely long time involved in waiting

for the level to reach equilibrium. Measurements of water-level decline

during injection were made for 30 minutes. Relative specific capacity

was computed from injection data and an assumed static level of 475 feet

below lsd. This static level is incorrect, but it will give the max i »

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 because ~f the extremely long time involved in waiting

for the level to become static. Measurements of water-level decline

during injection were made for more than 100 minutes. Relative specific

capacity was computed from injection data and an assumed static level

of 475 feet be l ow l sd . This static levelis incorrect, but it will

give the maximum possible relative specific capacity.
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Relative specific capacity c3lculated using the time interval

W from the 4th to the 5th minute of the in.jection test da ta (fig. 13)

follows:

Head loss = 43.85 - 1..0.64 = 3.21 feet per minut~

, I:rf~ I:~"" "i I, "~ ..t.. - ,_ .....,_. I', ~'! ~<;.> ..
Q= (0.162) (3.21)'= '. O.52 ga llons 'per"minu te

Drswdown= 475 - 18.11 =456.89 feet

Relative specific capac t ty .» 0.52/456.89 0.001 gpm per foot

Zone 10, 6,745 to 6,945 feet •

Projection of the semi-logarithmic plot of water-level decline

during injection indicates ~hat tDe static water level 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 using the time interval

from the 5th to the 6th minute of the injection test data (fig. 14)

f o.l l.ows :

Head loss = 306.35 - 293.13 = 13.22 feet per minute

Q = (0.162)(13.22) = 2:14 gallons per minute

Drawdown =1,150 - 299.73 = 850.27 feet

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

Relative specific capacity calculated using the time interval

from 9~ to 10~ minutes of the rec~very test data (fig. 15) follows:
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Figure 13.--Injection test of zone 9 (6,430 to 6,630 feet), hole Vee-17, STS-centra'1 Nevada, June 23, 1967.
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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 = 2.19/894 = 0.002 gpm per foot

Zone II, 7,050 to 7,250 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 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 minute 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 = 786.3 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 "las
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.:.

computed from injection data and an assumed static level of 880 feet

below 1sd. This static level probably is incorrect, but it will give

a reasonable estimate of relative speci.fic capacity.

Relative specific 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 ~ 2.0 feet per minute

Q := (0 ..162)(2.0) -·0.324 gallons per minute

Drawdown = 880 - 45.8 = 834.2 feet

Relative specific capacity = 0.324/834.2 - 0.0004 gpm per foot

Zone 14, 1,770 to 1,840 feet

The static level after both injection and swabbing was about

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 available. However, relative specific capacity was

computed from recovery data after swabbing.

Relative specific capacity calculated using the time interval

from the 8th to the9thmlnute 6£ the recovery test data (fig. 18)

follows:

Head loss = 540.9 - 537.2 = 3.7 feet per minute

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

Drawdown = 525.22 - 475 = 50.22 feet

Relative specific capacity ~ 0.6/50.22 = 0.01 gpm per foot.
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Fig-ure 18.--8wao test of zone 14 (1, 77 0 to 1,840 feet), hole UCe-17 , 51'S- ce n tra l Nevada , June '27,1957.



'0-.

~one 15, 785 to 91S_feet

The static level after both injection and swabbing was about

475 feet below lsd. The rate of water-level movement during injection
~: ~ I ';" L.'. ;i! t:. ·.~C ....

and after swabbing was so fast that data with which to compute relative. " . . ', ",~.,' . ~ .,'

specific capacity are not available. However, the rapid reaction

indicates that relative specific capacity is high.

of"
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Table 2.--Summary of hydraulic tests in hole UCe-17
(e Estimated.)

C) .f)

j

w
'0

Zone 1 2 3 4 5 6 8 9 10 11 12 14 J.5 Units

3,139 3,&:lO 4,012 4,486 4,620 5,240 6,130 6,430 6,745 17;O~ 7,257 1,TrC 1785
,.

Tested interval to to to to to to to to to to to to to I Feet
3,339 . 4,000 4,212 4,686 4,87.0 5,1.40 6,330 6,630 6,945 7,2:;0 7,457 .1,840 1915

I .
Static Injec. 882 - - - 893 - - - el,l50 - 475± 475+ IFeet below lana-

- sur fa ce datum
Wr1ter!J --

475+ IFeet b~lo~ land-level l Recov. ... - 800(7) - - - - - - - - 475±
- surfa~e datum

Relative Inj ec . 0.05 - Cemented eO.cXll 0.23 eO.0003 eO.(J02 eO.OOl I eO.003 eO.002 eO.OOO4 Hif.h
Very Gpm per foot of

spec i. f~c I __L_~ hii,h d r a .....de-...·n

_ i e .C02 I 0.01 V~rr !Grm per foot ofcapacity Re c o v , - - Cemented - - - - - -

1
I ~l I L~r;]'Wdo....:n

I ~
I

--+- -1--
M.J.xim:.L'11 water

98 93 82 95 83 74 65 k OF- - - - -t ernp e r a ture I

Specific 430 36J 1,200 900 610 45] 3~
Micromhos per. em

conductance .. - - - - at 2'/C

Packer
Top Yes No Yes No Yes No No No No No No Ye£ No --

cOt:1r.1unicl1tion Bottom - No No - - - -

J~~h±
- No No --

Total water swabbed 10,000 - 6,000 3,000 5,000 530 700 - 8,000 400 Gallons

.!.I Composite water level = 528 feet below land surface datum.

Note: The hydraulic potential apparently decreases with depth.
Specific capacity of this well was 0.37 galions per minute
per foot of drawdown after 13 hour£ of pumping at an average

. rate of 170 gallons per oinute.



HYDRAULIC TESTING OF HOLE DCe-IS

Well History

Hole VCe-18, at N. 1,396,833.40 ft and E. 635,840.13 ft, Nevada

coordinat~ system, central zone, Nye County, Nevada, was spudded in on

M2rch 10, 1967, and had reached 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 follows:

20-inch OD to 80 feet (cemented)

Lithologic Log

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

Rock type
-----------~---------

Rhyolite

Argillized and highly fractured or breccia zones
at: 4,708 - 4,782

5,310 - 5,404
5,442 - 5,542
5,856 - 5,878

. 5.,982 - 6,030
6,308 - 6,384

Lake beds and gyp'surn .

Alluvium and fanglomerate,

5,763 feet

4,378

The following lithologic log for hole DCe-lS is from D. L. Hoover,

l~-inch OD to 1,206 feet (cemented)

Footage
(in feet)_-:...._----

V.S. Geological Su~vey.

Elevation:

o - 4,205

4,378 - 6,448

4,,205

6,448 - 6,514 Bedded tuff, zeolitized and argillized
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Composite Hydrostati~ Head

The composite hydrostatic head was measured with the deep-well

measuring device ("iron horse") on September I, 1967. The water level

was 196 feet below land-surface datum.

These interva Is and a generalized surrnnary of hydrology,' li thology,

and construction are presented in figure 19.
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:- .. I • :'.' ; ~ ".

~ : Cemented areas.
e . Estimated.

SWL Static water level, in feet below land-surface datum.
RSC Relative specific capacity, in gallons per minute

per. foot of drawdown.

Figure 19.--Hydrology and lithology in hole UCe-18.
42
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\- .

Traceiector Study-_..._-~

.The borehole was open to the formations from 4,798 to 6,335 feet

during the static-condition .tr a ce je c t cr survey. The results of the

survey indicate a potential for downwa r d f Low in this interval of the

rhyolite. Vertical flow Ln the borehole was downward at a rate of

about 6 gpm with inflow at a depth of 5,020 feet and total outflow at

a depth of about 5,685 feet. There was no measurable flow in the

borehole under static conditions either above 5,020 feet or below

Major water-contributing zones gener81ly indicate zones of highest

permeabili ty in the borehole. Major iva ter-contribu ting zone s 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 5,02.0 feet

(uncased bor~hole in rhyolite), and 2t about 5,685 feet (uncased bore-

hole in rhyolite).

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 specific capacity is

computed only from recovery data. Measurements of the water-level

rise after swabbing were made f or 420 minutes. This zone was cemented

during drilling, and relative specific capacity determined from testing

would be a minimum.
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Figure 20.--Tracejector survey of hole Dee-18, Hot Creek Valley,
'Neyada, while pumping.
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Relative specific capacity calculated using the time interval from

the 16th to the 17th minute of the recovery test data (fig. 21) follows:

Q = (0.162)(36.5): 5.91 gallons oer minute

Head loss = 868.5 - 832.0 = 36.5 feet per minute

-. Drawdown = 837.2- 210 =: 627.2 feet

Relative specific capacity = 5,91/627.2

Zone 3, 5,920 to 6?080 feet

0.009 gpm per foot

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 minutes; how-

ever) measurements were not obtained during the first 2~ hours because

the measuring device was not working. A reasonable estimate of relative

specific capacity was computed from recovery data and an assumed static

level of 210 feet below lsd .

. Relative specific capacity calculated us i.ng the time interval from

the l60th to the l6lst minute of the recovery test data (fig. 22) follows:

Head loss = 1,550.1 - 1,539.6 = 10.5 feet per minute

Q = (0.162)(10.5) = 1.70 gallons per minute

Drawdovm ="1,532 - 210 = 1,322'feet

Relative specific capacity = 1.70/1,322 = 0.001 gpm pe~ foot

Zone 4, 5,634 to 5,794 feet

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

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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.. below lsd. The movement of the wa t e r le'J2l,';2s ve}:'Y fast during both

injection and recovery; therefore, the relative specific capa~ity could

not be computed. The pe rrneab i.Li.t.y of t h i.s part 0': :'~h(~ formation probably

is very high, This is subst.:~,r,.tiatesl by bo t.h t he static- and dynamic ..
\ :' ~;-: .

condition tracejector studies.

An attempt was n~de to measure the water-level rise after swabbing

and the static water level aft2r recovery. The indicated static water

level is about 325 feet be Low lsd; however, this is pr oba bLy incorrect

beC8use the static-condition tracejector study indicated that this

zone con t r i.bu t e s f l ow and t ha t flow from this zone goes down t he bore-

hole and exits in and near zone L which has an apparent static level

of about 210 feet below lsd. Also, analysis of ?ressure charts indicates

tha t t he r e was some commun i ca tion around the up pe r pa cka r in zone 5.

The reaction of the water level was very fast during recovery

after swabbing; therefore, the relative specific capacity could not be

computed. However, the permeability of t h i.s pdXt: of the formation

probably is very high. This is sub s t an t i a t e d bv the static-condition

tracejector study.

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 the water, but the static level is assumed to be

reasonable. The relative specific capacity was crnnputed from recov2ry

data, which were obtained for 250 minutes.
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Re1a.tive specific capacity calculated using the time interval from

the 9th to the 10th ~inute 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

Drawd own ;; 261.5 - 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

lsd. 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 r e c cvery data, whi ch wer e 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 specific c~pacity :.0.63/37.4 = 0.02 gpm per foot

This relative specific capacity is based on test data obtained

. from a lID-foot section, ~nd the. relative specific capacity for a

200-foot section in similar material probably would be slightly less

than twice the reported figure.
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Figure 24.--Swab test of zone 7 (5,530 to 5,640 feet), hole Vee-IB, STS-ce~tral Nevada, June 5, 1967.



The static "rater level a ft.e r r e cover ywe s 19!~.6 feet be l.ow Lsd .

The water level was rensonobiy stable 'during the l~st 30 minutes of

the 2-hour test, and the static level probably is accurate. The

.. relative specific capacity was c omput e d hom r e c ove r y data. This zone

was cemented during drilling, and relative specific capacity determined

from test data wou l.d be a rrd n i.rnurn .

Relative specific capacity calculated Gsing the time interval from

the 9th to the 10th mi nu te of the recovery da ta (fig. 25) f ol l.ows :

Head loss ~ 265.9 - 262.2 = 3.7 feet per minute

Q"" (0.162)(3,7)·- 0.60 gallons per mi nu t e

Drawdown = 250.3 - 194.6 = 55.7 feet

Relative specific capacity = 0.60/55.7 - 0.01 gpm per foot

This relative specific capacity is based on test da t a ob t a i ne d

from a llO-foot section, and the relative specific capacity fo~ a

200-foot section in similar material would probably be slight less

than twice the reported figure.

Zone 9) 4,555 to 4,747 feet

The static water level after recovery was about 330 feet beloH

lsd. However, pressure charts indicate hydraulic communf ca t i on around

the upper packer; therefore, this static level is probably a reflection
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Zan..t=.- 10 I _4 1 060 to '+ .2.}. 90 fee t

Static water level was not measured either after injection or after

swabbing because of the extr~~ely long tim~ involved ill waiting for the

level to become static. 'l'hl sf zorie Has t e s t e d t.hr ough perforated casing

and cement, and the Low permeability could be 3 function of communication

tdth the aquifer rather than aqu Lf er charac t er i s t i c s . Neasurement.s of

water-level decline were made for 100 minutes, but relative specifi~

capacity was not computed be.CC1IJSE:: the data wer e not good en oug h .

Zone 1..l~i--.!2-~9.!L.feet

. Static water level was 330 feet below lsd in this zone. The rate

of water movement during hydraulic testing was so fast that data for

computing relative specific capacity could not bl" obtained. Hovcve r ,

the rapid reaction indicates that the relative specific capacity is

high.

Zone 12,~~?9~ to 4,995 feet

Static wat e r level vas about J30 feet be l ow Isd after r e co-..ery

from swabb i.ng , The pressure recorder above the top packer f s Ll.eu , and

any bypass of fluid around the top packer cannot be proven. H0we ver,

:I.t is doubtful that the upper packer was weI I seated) ba s e d on L'~e

static water level and the characteristics of water-level reaction

during recovery. If this reaction of the water level indicates the

.. . real aquifer characteristics, then the relal.:.i.ve specific capacity of

this section is high.
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Table 3.--Summary of hydraulic tests in hole UCe-18
(e Estimated.)

To seed interval

/ Zone 1 2

6,390 6,1 49
to to

6,514 C,514

- -
- 210

Fc-~t be 10"'- 1and ...
sur fa cc de turn

li

330

330
Vl,ry
hi,"!!l

V~ry

hi"J.

'10

Very
low

4,060
to

4,190

,I

8

130

5,300
to

5,4 10

Cemented

'Cemented

5 I 6 7

5,020 I 5,1304

C'~
h _

to \ to to
5,100 I 5,9 14 5,640

- - -
- About About

190 190

- - I -
Very 0.2 ~2
l~h

107 129 120118

e210

Very
hid,

c210

Very
high

105

eO.001

u&

Cen.cn t cd

Ccn.en t cd

Cemented

CementedRccov.

Recov.

Injcc.

lnjec.

Be ~,3 t i ',re

st'E:i:':"c
C2~'':C i t y

}!.;;i x iml..;,r..: va t e r

t cmp e re t c r e

Static

Gallooa22,000

1,200

Yes

L05t

1,750

No

3,000- 2,9::0 3,000 3,000 3,000 2,900 I 3,000
Single Sin;;lc No No Very . No I Slight
pa c ke r packer I 51 i",ht -

No No No No I No No No

1,400 18,000 9,000 16,000 17,YJO 28,5OJ 20,~OO

Top
PaCker
co:oununicationL'

. 30ttom
.---i-----t---

S;~cciflC conduc:ance

;otal water s~abbed

1 I

~I Composite ~ater level = 196 feet below lsd.

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

Spec if Lc c apa c I ty of thi s we11 wa s 3. I f''' U.ons per mi.nu te per foot of dre."d"",n af t er ':I hours of pumpit",
at an average rate of 168 gallons per ~i~ULe,



HYDRkULIC TESTING O'Z HOLE H1H-l

Hole HTH-l, at N. 1,411~442.75 ft' and E. 629,720.11 it, Nevada

c oord ina te sy s tern, centra 1 •z'cr,,,:; Nye COljnty,' U2 1/ ,cda , "18 S spudded in

on June 28, 1967, and had reached a dep t h of 3,7C)!', bet whe n released

to the Hydrologic T3S1<. Force for hydraulic testing and sampling on

July 24, 1967. Its casing record is as f oLl cws :

13~-inch OD to 52 feet (cemented)

9~-inch OD to 3,704 feet (c2IT.ented)

Cement plug Lns i ds 9~-inch casing f r cm 3,695 t c 3.704 f e e t .

The casing and ce;-;;('nt wer e shot perforated wi t h two shots per foot

in 12 zones. These zones are identified 313 the tested intervals.

The following lithologic. log for hole ETE-I is h'om D. L. Hoover,

U.S. Geological Survey.

Elevation; 6,010.8 feet

Footage
(in fee t )

o - 2,390

2,390 - 2,468

2,1+68 - 3, 704

Rock type

Alluvium

Densely welded tuff

Tuffaceous sediments
----------.._---

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

measuring device ("iron horse") on. July 28; 1967. The wat er level

was 553 feet below land-surface datum.
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Interv~l~ Tested and SamDled

Depth
Zone Q~et:l

1 3 ~j90 . to 3;665

2 2,950 to 3,01.0 (sampled)

3 2~640 to 2,710 (sampled)

4 2 t400 to 2 ,!~60 (sampled)

5 2,200 to 2,300

6 1,850 to 1,980

7 1,660 to 1, no

8 1;400 to 1,500 (sampled)

9 950 to 1,150 (sampled)

10 700 to 850 (sampled)

11 (above watel') 355 to 510

12 (above wa t e r ) 150 to 345

These interva Is and a generalized summary of hydrology, lithology,

and construction are presented in figure 26.

Tracejector Stu~.,
Results of the static-condition tracejector study indicate that

zone 4 (2,400 to 2,460 feet), in densely welded tuff, is probably a

zone of primarily Lat er a 1 flow. However, the re is potentia 1 for ve r t i.ca 1

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

ceous sedimehts. 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 watcl level ~ 553 feet below lsd.

Depth

i!~1
0"

Alluvium

Deusely
welded"

tuff

2468--J

Tuffaceous
sediments

~/.//, Ce~mented areas. ·~esteci intervals are
shot pcrforat~d.

e Estimated.
SWL St a t i.c water level, in feet bel ow ·land-surface datum.
RSC Relative specific cGpacity, in gallons per minute

per foot of drawdo~~:

Figure 26. --EydrCllogy and U. thology in hole HTI:I~l.
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Major water-contributing zones generally indicate zones of highest

permeability in the b.9r,E;i:l9J,el', However ,since the casing is perforated

in only the most pe1:;i,'ib~B:i({:tzones '~f .h'o Le HJ:"l··l, <15 inferred by geophysical
I :.~.: '~1'-a .

logs, the dynamic-condition ;;a~ejector study while pumping indicates

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

Of significance, however, is the lack of flow from zones 1 and 6 during

the dynamic study. This condition indicates that zones land 6 are

probably less permeable than some of the other zones.

?one 1, 3,590 to 3,665 feet

The movement of the water level during both injection and recovery

was very slow; therefore, the stati.c level was estimated by adding wa t er

to the tubing after swabbing and observing the reaction. By thi.s means>

the static level wa s determined to be about 550 feet below Ls d , Re La t Lvc

specifi.c capacity was computed from both injection and recovery da ta;

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

have he en at least partially plugged. Therefore, the figures for relati.ve

specific capacity might be low.

Relative specific capacity calculated using the time interval from

the 4th to the 5th minute of the injection test data (fig. 28) follows:

Head loss = 164.03 - 163.54 = 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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Relative spe c i f i c capacity ca l cu l c t ed u s i.ng the time interval from

the 9th to the lath minute of the rec~'ery test date (fig. 29) follows:

Head loss:: 1,380.5 - 1,318.8 :: 1.7 f ee t; pel' minute

Q:= (0.162)(1.7):: 0.28 ga l l.on s rei:' mi',;.ile

Drawdown = 1,366.6 - 550 = 816.6 feet

Relative specifi~ capacity =- 0.28/816.6

Zone 2, 2,950 to 3,010 feet

0.0003 gpm per foot

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

Relative specific capacity wa s computed from injection data. Recovery

data were not used because of suspected sanding problems after swabbing .

. Relative specific capacity calculated using the time interval from

the 3rd to the 4th minute of the injection test data (fig. 30) follows:

Head ].058 = 557.34 - 552.1.6 = 5~18 feet per Ininute

Q = (0.162)(5.18) = 0.84 gallons per minute

Drawdown :: 558 - 542.71+ I::: 15.26 fee t

Relative specific capacity = 0.84/15.26 0.06 gpm per foot

Zone 3, 2,640 to 2,710 f~et

The static water level after injection was 555 feet below lsd.

Relative specific capacity was computed from injection data. Recovery

data were not used because of suspected ~anding problems after swabbing .

. Relative specific capacity calculated using the time interval from

the 3rd to the 4th minute of the injection test da~a (fig. 31) follows:
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Head loss = 343.2 - 300.6 = 47.6 feet per minute

Q ::: (0. 162) (tl-7 . 6 )

Drawdown = 555 - 315.7.= 239.3 feEt

Relative specific capacity = 7.7/239.3 - 0.03 gpm per foot

Static va t er level a f t er Lnje c t t on h'BS 547 feet helm) Lsd , Re l>

ative specific capacity was computed from injection data. Recovery data

were nol used because of su spe c t e d t:3ndillg p r ob l ems b. f t e r sviabb i.ng .

,.., 1 .• specific ca pa c i ty calculated USiEg t}-, E- t i.l:1t-~ Ln t e r va l froml'.E': ... a t; 1.ve

the 4th to the 5 th minute of the Ln j e c t i ori test d3t3 (Ei g , 32) £0110,\7s:

Head loss := 184.3

Q = (0.162)(27.2)

151.1 =27.2 feet per minute

4.~ gallons per minute

Dr awdown := St+ 7 - 15 7 . 9 :::.: 3 89 . 1 fee t

Relative specific capacity = 4.4/389.1 0.01 gprn per foot

The movement of the water level was very slow during both injection

and recovery; therefore, the static level was e3timated by addins water

to the tubing during recovery after swabbing and observing the movement.

By this means, the static Leve I "las de t er rnine d to be about 550 feet

be l ov Isd .. Relative specific: capacity was computed from injection da ta .

. Relative specific capacity calculated using the time Lnt er va I from

.., the 4th to the 5th minute of the injection test data (fig. 33) tollows:
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· Head loss :; 33~ 88 ···2:9.98 :.;; 3.90 fE'.et per mi.nut e

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

Drawdown =: 550 .. 19,21 ::: 530.79 f eet;

Relative specific capacity = O.63/530.J9 - 0.001 gpm per foot

~2!::~j~50~.to 1;2§J2 ..fe~t

The static wa t er level, determined [rom 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 - 84.79 ::: 9.35 feet per minute

Q = (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

Rel a tive specific capacity ca l cu l a ted using the time In to r va 1 from

the 7th to the 8th minute or the recove~y test data (fig. 35) follows:

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

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

Drawdown = 1,532 - 5~1 = 981 feet

Relative specific capacity = 4.5/981 = 0.005 gpm per foot

Zone 7, 1,660 to ~, 720 feet

The static water level, determined from projection of the injection­

test data graph, was 553 feet below 1sd. Relative specific capacity was

computed from both injection and recovery data,
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Relative specific capacity calculated using the time interval from

the 3rd to the 4th minute of:. t h,e injection test: data (fig. 36) follows:

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

Q = (0.162)(9.45) = 1.53 gallons per minute

Drawdown'= 553 - 31.63:= 521.l~ 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 = 324.6 feet

Relative specific capacity = 3.69/824.6

Zone 8, ],400 ro 1,500 feet

0.004 gpm per foot

Static water level was 548 feet below lsd 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 minJte

Q = (0.162)(42.5) 6.88 gallons per minute

Drawdown = 548 - 289.8 = 258.2 feet

Relative specific capacity = 6.88/258.2 = 0.03 gpm per fo~t

Relative specific capacity calculated using the time interval from

the 7th to the 8th minute of the r e c cv e r y test data (fig. 39) £0110'\'5:
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Figure 36.--Injection test of zone 7 (1,660 to 1,720 feet), hole EITI-l, STS-central Nevada, August 3, 1967.
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Figure 38 0- - I nje c t i on tes t of zene 8 ( 1, 4 00 to 1, 500 fe e t ) , ho le HTH-l , STS- cen tral Nev ada , Au gu st 4 , 1967.
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Head loss = 1~964.5 - 1~035.4 ~ 29.1 feet per minute

. Q = (0.162)(29.1) = 4.71 gallons per minute

Dr awd own = 1 1036.3 .. 549 = t:87.3 feet

Relative specific capacity = 4.71/487.3 - 0.01 gpm per foot

Zone ~ 950 to l~feet

Static water level was 551 feet below lsd after injection and was

550 feet below lsd after recovery from swabbing. Relative specific

capacity was computed only from injection data because the 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 = 550.4 - 537.1 = 13.3 feet per minute

Q = (0.162)(13.3) - 2.15 gallons per mi~ute

Drawdown = 551 - 532.1 = 18.9 feet

Relative specific capacity = 2.15/18.9 - 0.1 gpm per foot

Zone la, 700 to 850 feet

Static water level was 551 feet below lsd afeer injection and was

549 feet below lsd after recovery from swabbing. The movement of the

water level during both injection and recovery was so fast that mea su r e-:

ments were not accurate; therefore1relative specific capacity could not

be computed. There was some difficulty with the water-level measuring

device. The difference between static le~els after injection and after

recovery is probably due to measurement errors.
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Table 4.--Summary of hydraulic tests in hole h7H-l
(e Estimated.)

Zone 1 2 3 4 5 6 l 7 8 I 9 10 Units

3,590 2,95::> 2,640 2,4OJ I 2,200 1,850 I 1;668 I 1,400 I 9::0 700
~

to to to to to I to to to to FeetTested i n t e rva L to

I I3,665 3,010 2,710 2,11£0 2,300 I 1,980 I 1,720 1.,500 1,1~) 850
I -

Static lnjec. - 55'3 555 547 - 551 J 553 5118 551 551 Feet be Low ?nod-surfece datum
......3 ':" e r 1 I -
lEvel~ Reeov. e550 - - - e5%1 - - 549 5:J:l 5.',9 Feet b c l ow J:anci- sur f a ce datum

Relative Injec~ eO. 0002].1 0.06 0.03 0.01 eO.OOl 0.003 0.003 0.03 0.1
Very

Gprn per foot of dra\1do.....nhigh
S PCci fi c

31 e .00032.1 ..
.005 .004 .01

Very
Grn> foot of d r awd owncapacity Recov. - - - - - high per.

1·~xirnl:.ro water 81 83 84 77 76 72
0_- 91 91 - I l'

te::J?er-ature

Spe c i f i e conduc~ance - 570 500 730 - 660 610 ~ll!) I 220 285 Mir.romhos per ern at 25
CC

1
No No No

I
No No No No No --Top No No

PaCKer - NO;r:l=co:::.cunicatio~

I No, Bottom No No Yes No No No No --
Total ""3 t e r svab be d 200 3,4'JO 7,700 1,5~ 300 530 200 1,100 !. 5,300 875 , Gallons

, !

II Composite .....ater level = 553 feet bela..... Isd.

3./ Relative specific capacity is reported for the thickness of tested interval and not for 200-foot section.

].1 Ports may have been sanded in be cau se sand was filling in hole ba dIy ,

Note: There is potent ia 1 for flow from the a lluvium- bedrock con tact 20n2 upwar-i into the alluvium and down.....ard into
the tuffaceous sediments. However, the .....el1 is in an area of principally lateral flo~.

Specific capacity of the inter.vals 700 to 850 feet and 950 to 1,150 feet was 6.8 gallons per minute per foot of
dr awdown after 7 days of pumping a t an average rate of 122 ga 110ns per minu t e ,



AQUIFER·-PERFORH.:;J~CE TEST IN HOLES H1'1-1-1 AND HTH-2

Ph . " " ;end' ., ,"'
~SlC~~:~':?:.:::

Hole HTH-l s . the pumpeir·;j~ll·; was:dri.fl'ed :t'o a depth of 3,704 feet

and penetrated a~luviu~ from 0 to 2,390 feet, densley welded tuff from

2,390 to 2,468 feet, and tuffaceous sediments from 2,468 to 3,704 feet.

The well was cased and cemen t ed throughout its entire depth, after

which specific zones were shot perforated. The perforated zones were

selected on the basis of greatest permeability as inferred by analysis

of the geophysical logs. Isolated tests of hydraulic characteristics

showad t.hat z one 9 (from 950 to 1,150 feet) a nd z one 10 (from zoo to

850 feet) were the most permeable. These two zones are important

because of contaminant movement. In order to concentrate the effects

of the test within the zones of principal interest, these zones were

isolated by use of a retrie~able bridge packer. A p~mp was then in-

stalled above the packer.

Hole HTH-2, the ob sarvation well SOO feet f r om HTE-1, wa s drilled

so that the effects of pumping H?H. ..1 could be obs~rveJ and d3ta cOuld

be analyzed. Drilled to a depth of 1,000 feet, it penetrated al:uvi~m.

The '\'1211 was cased "';\lith blank casing from 0 to a bou t .500 feet 8:1.:1 wi.th

slottedcasi~g from about 500 feet to 1,000 feet.

Purpose of thd Test

This aquifer-performance test ~as dee~2d n~c25sary to determine

transmissivity, field coefficient of storag~, aed rate of ground-~ater

and contaminant movement.
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1]pe of Test Dud Conditions

, The aquifer performance test consisted of pumping weLl, HTH-l for
. ~

; .,', t· ".~ t ":' :.~". :: : ~,; I" - .

a period of 10,008 minutes and.~e~suring water-level changes in wells

HTH-1 and HTH-2 during both pumping and recovery after pumping. The

conditions of the t e s t were va r Labl.e drawdown, with time, at a constant

discharge. The average pumping r a ;e wa s 122 gallons per minute. Some

difficulties arose towarQ 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.

Analvsis of Aquifer-Test Data-_._-------'-
Preliminary analysis of the test data indicated that a mathematical

treatment concerned with leaky artesian conditions wou l.d be the best means

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

figure 41.

Equations applied to leaky-artesian conditions (Halton, 1962) are

.9.8 follows:

Hhere:

T :::: 114.6QW(u,r/B)/s

U ::: 2693r2 S/Tt, or

and

S :::: Tut/2693l

S ::: dr awdown in observation 'ole 11 , in feet

r ::: distance from pumped 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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Time since pump'ing started) in minutes

Figure 41. -·-TilTle-draVJdo~m graph for observation well HTH·~2) STS-ce.ntral Nevada.
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I
s = ~oefficient of storage of aquifer

W(u,r/B) = well function for leaky artesian aquifers

where:

riB::: r/\fT/CPI /m l ) - : '.;

pI ::: coefficient of permeability of confining bed, in gallons per
day peL square foot

~' = thickness of confining bed through which leakage occurs, in
feet.

~-lhen the equa tiOI1S are epp lied to the dr awdown ua ta from HHI- 2,

the observation well, the transmissivity of the aquifer is 8,200 gpd

per foot and the coefficient of storage of the aquifer is 3 x lO~ .

Converting transmissivity to a fieldcoe£ficient of permeability (P
f

)

is simply a matter of dividing the transmissivity (T) by the aquifer

thickness (m):

Tp .=
f m

However, the comp l ex i ty of the hydr au l i c sys tern t e s ted' through the

hydrologic test holes results in a range of values for aquifer thick-

ness from the combined thickness of the most permeable beds (zones 9

and l~ in HTH-l) to the entire sa tura ted thickness from t hr- sta tic

water level to the bottom of zone 9 in HTH-l. Therefore, this range

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

coe£fici~nt of permeability from 14 to 23 gpd per square foot:

.. ~

= 8,200 = 23 gpd per square foot
350

arid = 8,200 =
597

14 gpo per square foot.
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Pore velocity of ground-water movement is c omput ad .from the

following equation, using Darcy's Law:

where:

v = velocity, in feet per day

I = hydraulic gradient

e = effective porosity (fractional).

The hydraulic gradient was determined by using elevations of water

levels in holes Dee-H, HTH-l, and UCe-17. The gradient is about 4 feet

per 100 feet from northwest "to southeast, toward the printipal drainage

in the area. Assuming an effective'porosity of 20 p~rcent. considered

a reasonable esti~gte in the type of material tested, the range of

velocity of grourid-wa te r movement downgradient woul.d be from 0.4 to

0.6 feet per day.

PfI
-.D&~_·04L o.t. foot dayv ::: = = per7.48e (7.48) (0.20)

Pf1 (23) (0.04) 0.6 foot day.v = = = per7.48e (7.48) (0.20)

,"
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HYDRAULIC TESTING OF HOLE·UCe-20·

We 11 His tOE.1.

Hole uce-26, at N. 1,399,868.46 it ind E.628,092.75 ft, Nevada

coordinate system, central zone, Nye County, Nevada, was spudded in on

November 10, 1967, and had reached a depth of 5,306 feet when, because

of cnfavorable hole condifions, 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 total depth of 6,000 feet. Its casing record is as follows:

20-inch OD to 30 feet (cemented)

l~·-inch OD to 536 feet (cemented)

9i--inchOD to 4,859 feet (cemented)

. Li thologic l.o~_

The following lithologic log for hole TJCe-20 is from \!illiam

Barnes, U.S. Geological Survey.

Elevation: 5,759 feet
. ,:'.. "

. Footage
(in feet)

o - 3,320

3,320 - 3,347

3,347 - 4,788

4,788 - 4,804

4,804 - 4,838.- 4,838 4,882

4,882 6,000

Rock type

Alluvium

Zeolitized slightly welded tuff

Indurated tuffaceous conglomerate

Zeolitized partly welded tuff

Zeolitized densely welded tuff

. -. Partly welded tuff

Moderately to densely welded tuff
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Composi!e Hydrostatic Head

The composite hydrostatic hea~was ,measured with the deep-well

roe?suring device ("iron her se ") during a lull in t.esting. ,
. ~ :

The water

level wa s 215 feet b.elow lsd.
"! ~: :':

....... , ' " ,
J' " , - ;-'

• Intervals Tested and Sal~led
-: " '

., .' ..-~

Dep~h, , ,
Zone (fee tl, ' ,

1
" 4',859 5,306

'.:

to

:2 5)179 to 5,306 '

3 5,050 to 5,306

4 4,928 to 5,046
:--.

5 4,859 to 4,928

6 5,330 to 6,000

7 '5,900 to 6,000

8 5,510 to 6,000

9 5,330 to 6,000

10 4,990 to 5,050

1.1 5,?50 to 5,110

12 5,420 to 5,480 (sampled)

13 700 to 720

14 2,200 to 2,220

'/

These intervals and a genera lized summary of hydrology, li t h oLogy ,

and construction are presented in figure 42 and table 5.

, Tracejector Study ~ • I .

A tracejector study under' static con~itions indicates no meas~rable

w, vertical movement of water in the borehole.
, ' ,

This lack of movement under

static conditions indicates very little hydrostatic head difference in

the vertical, insufficient permeability for rne a surab Le exchange of wat.e r

from one zone to another, or both.
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Figure 42. --Lithology and zones of hydraulic 'testing
in hole Dee-20.
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A tracejector study under dynamic conditions during jetting of

water at a rate of ahout 150 gallons per minute indicates that most

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

Zone~~?59 tJ 5,306 feet

The static level after injection was 1,356 feet below lsd. However,

later measurements of water levels indicate that this is too deep and

probably is a reflection of dewatering by jetting. Static water level

probably is about 230 feet below lsd.

Relative specific capacity calcula ted using the t ime interval from

the 3rd to the 4th minute of the injection-test data (fig. 44) follows:

Head loss = 673.4 - 598.3 = 75.1 feet per minute

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

Drawdown = 1,368.6 - 637,8 730.8 feet

Relative specific capacity = 12.2/730.8 = 0.017 gpm per foot

Zone 2, 5,1 79 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 capaci.ty was computed from Ln j e c t Lon data and an a s surned static

level of about 1,356 feet be10w lsd.

Relative specific capacity calc~lated ~sing the time interval from

the 3rd to the 4th minute of the Ln je c t i.on-rt.e s t data (fig. 45) f o Ll ow s ;

;'iIead Los S = 14. 14
. J

14.01 ~ 0.13 feet per minute

'Q = (0.16~!..(P.J?!.. ~ p.O~l .ga.llons per ~in;':':e
,..~._, .-..... ,

Drawdm.m:: 1;356 - 0.17 = 1~355,8' feet

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

Static water level ~as cot measured because of the extremely long

time involved in waiting for the level to become static. For calculating

relative specific capacity, the water-level decline after injection was

projected to about 1,100 feet be10~ lsd.

the 3rd to the I+th minute of the injection··test data (fig, 46) follows;

Head 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

Relative specific capacity = 8.6/641.65 - 0.013 gpm per foot

Zone 4. 4.928 to 5,046 feet---'--'-----_._----
Static water level was not measured because of the excrernely long

time involved in waiting for the level to become static. For calculating

relative specific capacity, the static level was a s surned ':0 be a bou t

1,356 feet below lsd.

Relative specific capa c i.ty calculated using the time interval f r o:n

the 3rd to the 4th minute of the Lnje c t Lor--Le s t data (fig. 47) f ol Lows:

Head loss = 29.65 - 25.42 = 4,23 feec 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
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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 be cau s e of t he ex.treme 1y long time involved. Relative speci fie

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

1)356 feet below lsd .

.Relative specif~c capacity calculated using the time interval froul

the 3rd to the 4th minute of the injection-test data (fig. 48) follows:

Head loss = 12.40 - 11.48 = 0.92 foot per minute

Q = (0.162)(0.92) = 0~15 gallons per minute

Drawdown = 1)356 ~ 0.20 = 1,355.8 feet

Relative specific capacity = 0.15/1,355.8 = 0.0001 gpm per foot

Zone 6, 5,330 to 6,000 fe~~

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.

Zone 7, 5!900 to 6,000 feet

Static water level was not measured and water sample was not ob­

tained because of the extremel~ long time involved. Relative specific

capacitx was computed from injection data and an assumed static level

of 277 feet below lsd .

. Relative specific tapa city calculated using the time interval from

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

0.002 gpm per foot

Q = (0.162)(3.9) - 0.63 gallons ?e~ minute

Drawdown = 277 - 18.3 .=- 258,7 feet

Relative specific capacity =- 0.63/258.7

Zone 8, 5,510 to 6,000 feet

The static water level after injecti6n 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 f r orn recovery da t a .

. Relative specific capacity calculated using the time interval from

the 8th to the 9th minute of the r e cove r y-i t e s t data (fig. 50) f o lLows ;

Head loss = J.,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

Relative specific capacity = 5,8/755.1 0.008 gpm per foot

Zone 9 2 5,330 to 6,000 feet

The static water level after injection was 271 feet bel~w lsd and

after recovery from swabbing was 262 feet b21oW' l.sd . The d i f f e r e nc.e in

measured static levels may be due to a difference in wa t e r t.emper a tur'e s

because cold water was injected and warm water was swabbed" Relative

specific capacity was computed from injection data.

Relative specific capacity calculated using the time interval from

~-minute to l\-minutes of the injection-test data (fig. 51) follo~s:
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Head loss ~ 270.3 - 132.0 : 138.3 feet per minute

Q : (0.162)(138.3) = 22.4 gallons per minute

Drawdown = 271 - 209.1 = 61.9 feet

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

Zone 10, 4.990 to 5,050 fe2t__~__J. •. _

Static water level was not measured and water sample was not

obtained because of the extremely long time involved. Relative specific

capacity was computed from injection data and an assumed static level

or 228 feet below lsd.

Relative specific capacity calculated 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)(0.46) = 0.075 gallons per minute

Drawdown ~ 228 + 8.26 = 236.26 fee t

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

Zonr:... 11~50 to 5, 110 fe~.!

The static water level after injection was 228 feet below lad and

after recovery from swabb i ngwa's 219 feet below Lsd , The difference in

measured static levels may be due to a difference in water temper8tureS

because cold water was injected and warm wa~er was swabbed. Relativ2

specific capacity was computed from both injection and recovery dat:3..

Relative specific capacity calculated using t~etin~ interval from

the 3rd to the 4th minute of the injection-test data (fig. -53) follows:
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Head loss =: 129.3 - 116,6 '" 12.7 feet per ,',J.r;jf:e

Q =: (0,162)(12.7) 2.1 gal1~)ns per rni.nute

Dr awdown '"' 228 - llO.3:.:' 117.'7 feet

Relative specific capacity = 2.1/117.7 = 0.018 gpm per foot

Relative specific c ap a ci t y calculated using the tim", interval f r orn

the 6th to the 7th minute of the recovery-test data (fig. 54) follows:

Head loss = 679.0 - 622.1 = 56.9 feet per min~te

Q :::: (0.162) (56.9) .- 9.2 ga Ll oris per minute

Drawdown = 634.7 - 219 = 415.7 feet

Relative specific capacity = 9.2/415.7 =: 0.022 gpm per foot

The static water level after both injection and recovery was 2lS feet

be Low Lsd. Pe r me ab i Li t y of this pn-t of thr: fm~mebon pr cb ab l y is duo to

fr~ctures in welded tuff. The only water sample obtained from UCe-20

was obtained from this zone. Relative specific capacity could not be

computed for this zone and is reported only as hi.gh, probably gre2ter

than 0.5 gpm per foot.

"

Zone 13, 700 to 720 feet

Static water level was not measured and \vater 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 feet below lsd. 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 ,1}th rni nu t e cf the Ln j cc t i orr-Le s t da t a (fig. 55) follows:

Head loss =" 7/+.3 ~ 65,7 "': 8.6 Eee t; ~;e:: minute

Q ~ (0.162)(8,6) - 1.4 gallons per minute

Dr awdcwn cc 340)')(;·- ,'ti' :i:- 283. CJ L.:c t

Relative specific capacity = 1.4/283.6 = 0.005 gpm per feat

.~one J4 ,_UOO t.~~22Q._~e t

St.a t Lc T.iati~r level' was not mea sur e d and wa t e r samp Le was not ob­

tained because of the extremely long time involved. Relative specific

capacity was ccwputed from injection data and an assumed sti:ltic level of

340 feet below lsd.

Relative specific capacity calculated using the time interval from

the 3rd to the 4th minute of the injection test data (fig. 56) follows:

Head loss = 1.21 - 1.12 - 0.09 feet per minute

Q = (0.162)(0.09) = 0.015 gallons per minute

Dra\..down ::: %0 + 11.42 == 351.1+ fee t

Relative specific capacity::: 0.015/351.4

107

0.00004 gpm per foot
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Table 5.--St~~ydrnulictesta in hole UCe-20
(e En t Lmat.e d b ec.aus e of {~!3::irJuted static ...",ster l'2vcJ.~}

Zo;-.c

III j e c ° I

I
Recov'l

1 2

,000015
eo 000024

3 4

Only ,,,ater sample t akcn ,

':..-/ Composite "'CIter level ~ 215 f ee t below lsd.

Notes: TI,e greatest hydraulic potential was measured in zone 12, and the hydraulic pctcntial decreases above and below this z onc ,

In "relative specific capacity" line, the upper figure is for interval t e s t e d , and the lowcr figure is foe: compurab Le 2OJ-ioot s ec t Lou ,
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