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HYpRocEoLoGI CAL JIVESTT cATr0N

$J NRISE.STMPMI LL ESTATES

SECTION B. TOWNSHIP 20 NORTH. RANGE 24 EAST

WASHOE COIJNTY. NEVADA

I. INTRODTJCTION

This report documents the results of test pumping of the two wells
' drilled for Sunrise-Stampmill. Estates near Wadsworth, Nevada.. The Nevada

State permits for these wells are 35581 and 35582. In this report,'the

wel'l dri'lled under Permit Number 35581 will be referred'to as l,lell No. 1,

and the,well drilled under Permit No. 35582 as we]l No. 2. well No. 1 is
located in the southwest quarter of the northeast quarter of Section 8,

Township 20 North, Range 24 east. Well No. 2 is located in the southeast

quarter of the northwest quarter of Section 8, Township 20 North, Range 24

East. The we'll locations are sntwn in plate 1.

A short discu'ssion of the well construction and deve'lopment is

included in addition to the factors describing the capabi'lities of the

wells.

II. TEST DRILLING. l'lELL DESIGN. AND CONSTRUCTION

A. INTRODTJCTION

'Iest boreholes were drilled on the site of the proposed development by
'the l'later Development Corporation using the mud rotary method. These

test boreholes were electric logged and reamed out. However, due to

problems during construct'ion, both of these original wells had to be

abandonid. One of these wells was used as an observation wel'l dur.ing
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-i- -- -\ the testing of Wells L and 2. It wi'l'|. herein be referied to as llell

No. 3. The location of Wel'l No. 3 is shown in Plate L. tle'll No. 3

wi I I be atjandoned fol lowing State of 'Nevada guidel ines.- Gbologic,

electric logs and Driler's'logs for l,lell l are in Appendix A and in

Appendix B for l,Jel'l 2.

I.IELL NO. 1

A 24-inch borehole was dril]ed to a depth of 52 feet at the site of

Well No. 1 in October, 1979. A 2O-inch diameter conductor casing'was

installed and a sanitary seal of punped grout constructed to a depth

of 52 feet. An l8-inch borehole was then drilled to a depth of 2L5

feet.

Electric logs (E-logs) were used to select intervals for screening. A

copy of the E-log for Well No. 1 is shown in Appendix A.

The formations encountered ranged from sands, gravels, and angular

fragments of vo'lcanic rock to clays and gravelly clays. The shal'lower

water bearing materials appeared to consist primarily of old stream

gravels whi'le the deeper water zones may have been either fractured

basa'lt flows or volcanic rubble tieiAs. A geologic'log of Well 1is
shown in Append'ix A.

The total depth of the completed well is 200 feet. A total of 100

feet was screened using l0-inch Johnson PS irrigator screen. For the

screened interval from 60 to 110 feet, 100-slot screen was used. In

the deeper interval, from 145 to 195 feet, SO-slot screen was uged. A

.l/4-inch. by 5/8-'inch gnavel pack was instal led in the wel l. The top
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of the casing was set about 2'feet'above the ground surface. The

construction of l.lell No. 1is shor,in in plate 2.

The formations seen at the site of well No. 1 suggested that the

shallower aquifers tapped by the wel'l were of an unconfined to semi-

unconfined nature. The dtieper water bearing intervals, located beneath

several feet of clay, were thought to consist of confined aquifers.

C. WELL NO. 2

A test borehole at the site of l,lell No. 2 was drilled to a depth of
275 feet. The geologic log is shown in Appendix B. As with well No.

1, the fonnations ranged from stream gravers and sands at the

shal'lower depths to clays and volcanic rock fragments at deeper inter-.
vals. Fron the test drilling, it was felt that a well constructed at

the site of well No. 2 wou:ld tap both unconfined and confined

aqu i fers
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The electric 'log of this well combined with the geologic

that the water bearing for:mations at |.lell No. 2 were not

as those. at the We'll No. 1site. The E'-tog for Well No.

in Appehdix B.

The construction of wel'l No. 2 inc'luded a grouted sanitary seal

emp'laced outside of a 20-inch conductor casing that extended from the

ground surface.to a depth of 52 feet. Based largely on the E-'log, it
was decided to ream the test hole to 18 inches in diameter from 52

feet to'a total depth of 230 feet. Ten-inch Johnson ps irrigator
screen was used for intervals from 190 feet to ZZS feet and from 60

feet to 105 feet. Fifty-slot screen was used for the deeper zone and

log indicated

as permeable

2 i.s i nc'l uded
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100-slot screen for the shallower zone. A 1/4 inch

pack was installed. The top of the. casing was set

feet above the ground surface. The constrtrction of

in Plate 3

III. I,IELL DEVELOPMENT AND WELL TESTING

A. INTROIUCTION

by 5/e i'nch gravel

approximately 2

l{ell No.2 is shown

surface to the
by punping.

in a we]'l when

and static watbr

After insta'llation of the gravel packs, the wells were developed by

punping clear water through the wells, air blowing, and velocity water.

jetting using glassy phosphates. The wells were furtheri developed

with a vertical turbine pmp us'ing surging and ptmping techniques. l,lhen

the discharge was clean and free of sediment, test ptmping was begun.

tlell No. l was surged and tested before moving the ptmp to l,tell No. 2.

In the following discussion of the well testing program at

Sunri se-Stamgn i 'l I , these def i n i ti ons app'ly:

Static Water Level - the depth frqn the ground
water leve'l in a wel'l when it is not inf 'luenced

Pumpinq Level - the level at which water stands

-

pumprng ts ]n progress.

lfeqdown - the difference between ptmp'ing 'leve1

lffiT-during' ptrnpi ng.

Residual Drawdown - the drawdown in a we] I as the water recovers
ffibeen stopped.

Specific Capacit.v - the instantaneous rate of ,v'ield of the wel'l
ffiwn, in gallons per minuie foirt (gfn/ft)..

Transmissivitv. T - the rate at which water wil'l flow through a
vertical strip of aquifer one foot wide and extending through the
ftrll saturated thickness of the aquifer, under a hydraulic gra-
d'ient of 1.00. T is measured in gallons per day per foot (gpd/ft):

Storaqe Coeff ic'ient. S - the volume of water released from
storage in an aquifer, p€F unit of surface area of the aquifer
per unit.change in hydrauf ic head. S is d'imensionless. '

'4
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WEIJ CONSTRUCTION WELL .2

Ground Surface

50-

.|00 

-

.l50 _

200 
-

0-52' 24' dia borehole

O-52' 20" dia. conductor casing.|8.3' static water level
0-52' s.ani tary sea'l

ZS.ZI- Stdcr*- .*r.l-- l-.^t!'
lfislq?-'

0-230'l0" i.d: casing

60-.|05' '10" i ; d. Johnson
Irigator screen,'100 siot
0-230' 1/4" x 5/8" gravel pack
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ltep:Drawdown Pqmp.Test - a test of yield of a we.ll in which
drawdown is recorded at several differnt pump rates.

Well Recovery Test - a test in which residual drawdown is
recorded after pumping has stopped.

Corl:tant Djscharge Test - a test in which drawdown is recorded
whi le pumping at a constant rate.

Two types of tests were performed on each well. Initially, a step-

drawdown test consisting of four pumping rates was conducted in order

to estimate the peak capacity of the wel1, determine an optimum

pumping rate, select a pumping rate for the subsequent comtant

discharge test,.and aid in eveluating aquifer characterist'ics..

A constant discharge test was conducted on both.wells. Norma'lly, .a

48-hour test is required by the washoe county Health Department in

order to fu]ly evaluate qua'lity and quantity parameters. However, the

Health Department allowed the test on well No. L to be terminated

after 36 hours due to mechanical difficulties encountered during the

test. Wel'l No. 2 was pumped for 48 hours.

During the step-drawdown testing, the drawdown in the pumping well was

monitored closely while the water levels in observation wells were

occasionally checked. No attempt was made to evaluate aquifer charac-

teristicsfromthedrawdownrecordedduringpumping;however,the

Theis recovery method was used with the residual drawdown informa-

ti on to estimate transmi ssi vi ty..

The presenge of two observation wells during the testing of each well

enabled the use of a variety of methods for anaiyzing constant

discharge data. During the testing of both wells, Fchargg boundar.y

effects were observed. As a consequence, the Theis nonequilibrium

I
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method could not be applied. The recharge boundary curves developed

under Stailman's method were found to provide better fits with the

observation datd. Despite the recharge effects, Jacob's .straight-line
method wad found to be applicable to much of the constant-discharge

data, as was the Theis Recovery Method.'A thorough explanation of

aquifer evaluation procedures cannot be included in this report.

Complete discussions for groundwater hydraulics and the methods applied

in this investigation may be found in'References 1 through 7 of the

accompanyi ng bi bl iography.

During the tests, discharges were measured with a 4-inch orifice

mounted on a 6-inch pipe. The depth to water was measured with an

electric depth sounder.

Representative Time verses Drawdown graphs are shown in Appendix C.

B. I.IELL NO. 1

The step-drawdown test on l.lell No. l was conducted on November 29,

Lg7g. The static water level prior to the test was 20.L feet below

the top of the casing. The test consisted of four steps each 1.5 hours

1ong. Table 1 shows the pumping rates, drawdown readings and specific

capacities of each of the steps.. Plate C-l is a graphical represen-

tation of the data.

Table 1 - Results of Step-Drawdown Test, l,lell No. 1

Specific Capac'ity
qPm/ftStep

1
2
3
4

Q, qpm

260
295
320
386

10. 5
9.7
OE
8.7

Drawdown ft
24.8
30.3
33. 6
44.6

T

iJ
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wells 2. and 3 were checked occasionally to sde the effect on their
water levels by the tcst purnping. well 2 water levels were lowered a

total of 4.5 feet and l,lell 3 was drawn down 3.0 feet during the test.

A 36-hour,conStdnt discharge test'was conducted on wel'l No. 1 from

December 3 through December 4, Lg7g. l.lells 2 and 3, in addition to

the pumping well, were monitored consistently. The mean pump rate for
the test was 322 gpn. The water level in !.lell No. 1 was drawn to

52.55 feet be'low the top of the casing (32.45 feet of drawdown)'and

recoverdd to within 0.18 feet of the static ]evel three hours after
the termination of pumping.

A listing of transmissivity and storage coefficent values computed

from the data generated by these tests is shown in Table 2.

Table 2

Transmissivity (T) and Storage Cbeffieient (S) Values
Acquired From Test Pumping of t,lell No. L

well-reeovered to within L foot of static\\
to within 0.2 feet after 2 hours. A plot

this test is shown in Plate C-1.

level within .20 minutes

of drawdown versus time

S,
Dimens ion less

0.000188
0.00012

Data Source Method of T,
Type of T6st (tlell No.) Anatysis spdTft

Step D.D ! (Pumping l.lell) Theis Recovery 30,350
Const. .Dis . 3 (Observati on ) Sta'l lman 19,950
Const. Dis. 2 (0bservation) S.tallman 32;090
Const. Dis. 1 (Pumping t,{ell) Theis Recovery 34,000

Plate c-2 shows tne iata from well No. 2 analyzed by the stallman

method. Based on this data, it appears that a transm'issivity of

30,000 gpd/ft is a re-asonable value from |.lel'l No. 1. A mean storage

.7
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coefficient of about 0.00015 is a'lso appljcable. The computed

storage coefficients indicate that the aquifer is confjned to

semi -confi ned.

E. WELL NO. 2

A 6-hour srep-cirawdown test wa! conducted on Well No. 2 on December 9,

'Lg7g. 
The test consisted of four steps, each of 1.5 hours duration.

The pumping rates were 170 gpm, 250 ggn, 272 9fn, .and 277 SVn'

Extremely high drawdowns, such as 115 feet at 272 9Fn, suggested that

the wel'l was not fully developed. A possible explanation was that the

mud cake on the borehole wall was not completely removed during the

development process. It was decided, therefore, to. try to improve the

well,s performance through an acidization treatment combined with dry

ice. After application, the chem'icals were allowed to work overnight.

They were then pumped out and another day of surging and pumping was

conducted before continuing test pumping. During this process, it

appeared ttrat a portion of the mud cake had been removed.

A 4-hour s?ep-drawdown test with pump rates of 200 gprn, 270 gpn,

and 289 was performed on tlell No. 2. The amount of drawdown at the

conclusion of each step was,. respect'ive'ly; 33.3 feet, 41.8 feet, 135

feet, and 154 feet. Static water level was 20.4. feet. A plot of

drawdown essus time for this test is shown in Plate c-3.

A 48-hour constant discharge test on tlell No.'2 was conducted during

December :i-Ig, !g7g, at a mean pump'ing rate of 206 gprn. Two obser-

vations we--ls, 91ells 1 and 3, were monitored consistently during the

test. Tab-= 3 shows the values for transmissivity and storage coef-
t
i.
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ficients derived from the testing of l.lell No.2. Pldte c-4 shows data

analyzed via the Stal'tman method.

Based on these results, it appears'that a T value of 15,000 gpd/ft is

reascinable for these aquifers. As was the case with We]l N0. 1, the

aquifers appear to be confined to semi-confined based on a mean

storage coefficient value. of 0.0002

Tab'le 3

Transmissivity (T) and Storage Coefficient (S) Values' Acquired From Test Pumpino of l^lel'l No. 2.

Type of Test

Const. Dis.
Const. Dis.
Const. Dis.
Const. Dis.

Data Source
(Well No.)

3 (0bservation)
1 (Observation)
2 (Pumping l.lell)
2 (Pumping Well)

Method of T,
Analysis gpd/ft

Stal lman L4,750
Stal 'lman 14,310
Jacob's 15,000
Theis Recovery 13,540

svt

Dimensionless

0.00032
0.000L0

I
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rv. PRoJECT DFMAN0 ANp WELL CAiACTTY

The Sunrise-Stampmil'l wells will serve about 261 residential units,

plus some light corrnerical interests. The places of use are shown'in Plate

1. The water from the wells will be transported to a tank to be located

near the place of use. The tank is also shown in Plate 1.

'Under an operating schedule in which a well is pumped for 12 hours, .,

Well No. 1 coulcl pump at a rate of 400 gtrn before beginning to dewater

aquifers. Based on the Theis method, a peak rate of approx.'imately 600 gpn
'

over a period of a few hours is also attainable without drawing the water

to a dapgerou5ly low level.

Based on the step-drawdown data from Well No. 2, it appears that Well

No. 2 can be pumped at a rate of 225 gpm for extended periods of time.

I
,l
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v. wArER QUALiTY

L During the tests, water samples from each well were collected by the

I Washoe County Hea'lth Department for quality analyses. The resu'lts of these

I 
tests are inclued in Appendix D. Except for a high fluoride reading on the

[* 24-irour samples for Well No. 2, a1l samples met County Standards. This

I 
high reading is probably due to residual fluoride in the well from the che-

mical development phase

il]' VI. C0NCLUSI0NS

t Test pumping of'the Sunrise-stampmill wells resulted in the

,l 
following major conclusions:

' 1. l,Jell No. 1 is capable of being pumped at a rate of 400 gprn for 12

I' hours a day before dewatering aquifers. A peak rate of 600 gpm

I 
is attainable.

I 
Well No. 2 is capable of being pumped at a rate of .225 gpnr for

l2-hour periods.

I

\.

I
ii

I
I

t.
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3. The water quality in the area appears to be veny good.

4. Use of the several formulas gives transmissivity va'lues of 30,000

. gpdlft for Well No. 1 and 1.5,000 gpd/ft for Well No. Z.

5. A storage coefficient of 0.00015 has been determined for t^lell No.

1, while l,lell No. 2 has a storage coefficient of 0.0002.

10
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I^IELL NO. 1

Geologic Log
Driller's Report

Electric Log
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GEOLOGIC LOG . WELL NO. 1

Depth
(feet)

0-11 Multi-colored, subrounded, fine to medium grained sand :
with some quartz and mica

L1-18 Multi-colored, subrounded, cobbles

L8-22 Brown, plastic clay

22-50 Black, red, green, and white, angular, sandy gravel

50-80 Mostly black, subangular, medium grained, clayey sand,
sand is basalt rock chips; c'lay is s'lightly plastic

80-140 Brown, red, black,-subangular, medium to coarse grained' sands, most'ly basalt rock chips; clay is gray

140-165 Black, grdV, brown, medium to coarse grained, clayey sand

165-215 Glqy, qredium to coarse grained, angular to subangular,
silty sand; sand is basaltic rock chips

Materials Descfipton
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Depth
( feet )

.0-5

s-1s

15-30

30-45

45-70

70-85

85-110

110-180

180-220

220=250

GEOLOGIC LOG - I,IELL NO. 2

Materials Descripton

Light brown, slightly silty, plastic clay

Mostly black, subangular, gravelly, medium to coarse
grained sand

Black and red, subangular, fine to medium grained, silty
sand with some quartz

Multi-colored, subangular to subrounded, medium to coarse
grained, silty sand with some quartz

Black, tan, subangular to subrounded, sandy,
gravel; sand is tan, black, subrounded; clay
pl asti c

B1ack, tan, subangular to subrounded, sandy,
gravel; sand is tan, black, subrounded; clay

cl ayey
is brown,

cl ayey
is brown,

pl asti c

Brown, plastic, sandy clay; sand is black, coarse,
subangu'lar

Reddish-purple, plastic, sandy to silty clay; sand is
red, medium gra'ined, subangular

81ack, red, subangular to subrounded, fine to medium
grained, silty, clayey sand; clay is gray, slightly
pl asti

81ack, red, subangular to subrounded, fine to medium
gfained, silty, clayey sand; c'lay is gray, slightlyplastic -

Dark brown, sandy, plastic c'lay; sand is mostly black,
subangular, medium to coarse gr.ained

,t

250-275
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WATER qJALITY ANALYSES
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