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GROUNDWATER i NVESTIGATION

WITT PROPERTY

SECTION 6. TOWNSHIP 20 NORTH. RANGE 20 EAST

WASHOE COUNTY. NEVADA

I. INTRODUCTION

This report documents the findings from a groundwater study

conducted on a 155-acre parcel located in the west half of Section 6,

Township 20 North, Range 20 East, MDM. A surrnary of drill'ing and test

pumping results determined from the study is included.

ii. STUDY AREA AND PROJECT DEVELOPMENT

Plate 1 outlines the project property and shows its location

with respect to neighboring landmarks. The project site lies within

the Span'ish Springs Valley hydrographic area, approximately one-half

mile north of the topographic boundary with Sun Valley. The northern

most extent of residential deve'lopment in Sun Valley also'lies about

one-half mi'le south, close to the connon hydrographjc border.

Tentative plans call for the development of a mobile home sub-

division. The proposed means of water supply is a cormunity system
' ' .'in

fed by d'series of groundwater wells.

To meet the intended water needs, l,litt Property has applied to

the State of Nevada for permission to withdraw water from three wells.

The submitted app'lications, under Serial Numbers 4?884,42885, and

42886, are a request to change the point of diversion for three

existing perm'its in the valley floor portion of Spanish Springs

Va'lley. The amount of flow applied for at each well is 0.5 cubic feet

per second (cfs).

Test wells were dril]ed at three sjtes on the proiect property
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in the late summer of 1981. A fourth site was drilled in Spring'

1982. The'locat'ions of the wells are shown in Plate 1' For con-

venience, they have been labered as wel'ls L, 2,3, and 4, in order in

which theY were drilled.

IiI. GEOLOGY

Geologicmapsoftheareaindicatethatthetdittpropertyis

located in an area of deeply weathered plutonic rocks (1). The prin-

cipal rock types are monzonites and granodiorites of l'lesozoic Age'

WeatheringhasproducedathickSequenceofinterbeddedclays,sands'

gravels, and occasional boulders. The coarse materials prov'ide a

potent'i al groundwater source

The deePer, unweathered rocks

in the proiect area. These fractures

groundwater source.

have been faulted and fractured

provide another Potential

test wells was to gather

and to develoP Prel'iminarY

A summarY of the wel 1 dePths

1. Dri I I er' s rePorts are

The initial intent of drilling the

geolog'ic information for the proiect site

assessments of groundwater availability'

and static water1evels is given in Table

'presented 'in APPendix A'

Thedr.i.llingcontractor.isBurroughsofNevada.Thecabletool

method was aPPl ied.

From the Driller's Logs in Appendix A, the materials encountered

consist of unconsol idated.materials 'interbedded w'ith rock' The al lu-

vial mater.ials are comprised of sands, silts and clays, the apparent

weathering products of the predominant pluton'ic rocks of the region'

Muchofthestrataencounteredappearstoconsjstoffriable



or broken rock, which can potentially exhibit moderate to high

hydraul ic conductivi ties.

TABLE 1 - TEST I'IELL SUMMARY

We'll Number

1
2
3
4

TEST PUMPING RESULTS

Static l,later Level
( feet )

355
405
620
414

96.0
21.0
93.7
97.75

V.

A chrono'logical stmmary of pump tests on the Witt proiect wells

fol I ows .

A. IdELL NO. 3

A 72-hour step-drawdown test was conducted on |l|el I Number 3

from September 21 through 24, 1981. Drawdown readings were taken by

electric sounder, whi'le discharge was monitored by flow meter. Test

pumping equipment consisted of 30 horsepower suhnersible pump set at a

depth of 320 feet. No observation wells were available for moni-

toring. Prior to the test start, static water level was recorded at

93.7 feet below ground surface.

The pump rate was maintained from 100 to 95 gallons per minute

(gpm) for the init'ial 50 hours, at which time a quasi-steady state

condit'ion had been reached. During the final ?2 hours, the mean

discharge rate was 118 gpm. Although unsteady state condit'ions pre-

vailed at the end of the first and second steps, the rate of drop in

pumping 1evel was slight. A tabular sunmary of test pumping data is

given in Table 2. A graphical depiction of the drawdown data is pre-

sented in Plate B-1 of Appendix B.

Total Depth



TABLE 2 - SUMMARY 0F DATA FR0@L N0. 3

-

Static Water Level = 93.7 feet

Di scharqe
( qpm) -

96
118

In early gctober, the pump was lowered to 420 feet and attempts

were made by the dri'l'ling contractor to further develop the well and

collect additional test data. The water level prior to starting the

pump was 103 feet below the ground surfac.e. During the initial

pumping period, the meter was removed from the pump to al1ow higher

pump rates. After 23 hours of .pump'ing, 
the water leve'l was 395.9 feet

below ground surface. Discharge was not measured. However, accord'ing

to manufacturer's pump data, the discharge from this level can be as

great as 200 gallons per m'inute. The meter was then re-installed on.

the pump and the wel I was pumped at a rate of 125 gpm for about Ll

hours. The purnping level stabilized at 352.7 feet below ground leve'l

within 5 hours.

Standard techniques of aquifer analysis are applicable only

when the aquifers are fully saturated (2,4). Hence, in this case' they

only apply during the very early time of the test, j.e.'when drawdown

is less than about 15 feet. when drawdown exceeds 15 feet, the upper

water bearing zones are dewatered. The Jacob's method was applied to

the early t.ime test data. Based on this ana]ys.is, a transmissiv'ity

(T) value of 3,000 ga]1ons per day per foot (gpd/ft) was calculated.

Plate B-2 of Append'ix B shows this data. A storage coefficient (S) of

5 x 10-4 was est'imated from the total thickness of the water bearing

zones ( 5) .

Drawdown
( feet)

156
?20

Step

1
2

50
22



The effect of dewatering the aquifer is similar to that pro-

duced by a boundary. That 'is, the slope of the time-drawdown graph

becomes much steeper, as P'late B-2 shows. In order to evaluate the

well's capability, it was necessary to incorporate the effects of

dewatering the upper zones in the well's efficiency' The effic'iency

was calculated according to documented techniques (4). The increased

drawdown values resulting from dewatering are ref'lected in lower well

efficiency values. These well efficiency values, in conjuction with the

transmissivity and storage coeffjcient values stated earlier' can be

used to evaluate the wel1,s capabi'lit'ies. For 150 grn, the we'll effi-

ciency is about twenty-e'ight percent (28%). Based on this 'infor-

mation, Well Number 3 appears capable of pumping at a rate of 150 gpn

for periods of 12 to 18 hours without drawing the water level to

dangerously low levels.

B. l'lel'l No. 1

Two pumping tests have been conducted on lrle'll No' 1on the w'itt

project s'ite. The first test was conducted on February 18, 19, and 20

of 1982, with recovery being monitored over the next several dafc'

The second test was conducted on March 8 and 9, 1982' The test pump

was a 30HP submersjble set at a depth of about 335 feet' An earlier

test hole about 11 feet from the pumping well was utilized as an

observat'ion well. A summary of information from the tests is shown in

Tab'les 3 and 4.

The fjrst test was conducted at a mean pump rate of about 200

gpm over 72 hours. The transmissivity as determined from this test is

shown'in Table 4. Due to the slow recovery rate of the welf it was

advised that the pumping rate in well No' 1 be restricted and a third



production we1l be constructed.

The second test was scheduled for 24 hours. The pump rate was

150 gpm. However, after about 1.6.5 hours, the generator malfunctioned

and was off for about 4.5 hours. Pumping was resumed for the last 3

hours at 140 gpm. Due to this problem, only data from the first 16

hours was used in determining aquifer parameters from t'ime versus

drawdown plots. Various methods of analys'is were utilized. The

results from this test are shown in Table 4. Time versus drawdown

plots from these tests are presented in Plates B-3 and B-4 of

Appendix B.

TABLE 3 . SUMMARY OF TESTS ON WELL NO. 1

Test

1

2

*Water level
computational

Draw-
down,
Feet

103.1* 72
156.5* 16

prior to start of test.
purposes

200 206
1s0 86.5

Assumed to be static level for

TABLE 4 . TRANSMISSIVITY VALUES FOR WELL NO. 1. GPD/FT

Stal'lman Jacobs

Stat'ic
Water Level

Feet
Length,

Hour
Di scharge,

GPM

0bservation 0bservation
Test' l,lel I l,lel I

Jacobs
Pump'ing
"Well

Thei s
Recovery

Pump'inq Wel I

53001 1300
2 1560

1500
9200

1900
5100

The observation well data did not yield realistic values for

storage coefficient, possibly due to dewatering of its upper aquifeis.

Due to the confined or semi-confjned nature of the aquifers, the

storage coefficient was estimated to be 3X10-4. Based on the data in

Table 4, the transmiss'ivity appears to be about 2,800 gpd/ft.

Because of the incomplete and slow recovery in addition to



dewateling of upper aqu'ifers, the pump rate in l'lell No' l should be

restricted to 135 gpm over a max'imum of a 16-hour pumpjng day' Also,

the static water leve] should be regularly monitored and the pump rate

adjusted 'if need be.

c. IilELL N0. 4

A 48-hour constant diSCharge test was conducted on well No' 4

on June 17 and 18, 1982. The mean pump rate was about 34 gpm. As

shown'in Plate B-5, the Jacob's method was used to analyze the data'

A transmissivity value of 900/gpd/ft was computed for this well' A

storage coefficient of 3X10-4 appears reasonable for this well'

D. IIELL ll0. 2

l,lell No.2 appears to have very lim'ited capacity, j.e. no more

than 20gpm. Hence, test results for this well are not included'

VI. WATEr_-QUA!lTL

Two water sanples were collected from each we]l for chemical

analyses. The results from the analyses are shown in Appendix C,

Plates C-l through C-9.

Two additional sarp]es were collected from Well No' 1 during

subsequent developmental work. These sanples were analyzed for iron

and maganese. The initial samples from lllell No. 1 and met the

quality standards of the state. However, the twenty-four hour sanples

jn the second set of sanples showed an excessive amount of jron (see

Plate C-3. The forty-eight hour sample was again within State stan-

dards (see P'late C-4) .

It should be noted that the sarnples from |/ell No' 4 were quite

turbid and were passed through a coarse filter before they were sub-

mitted for analyses. It js, therefore' recormended that add'itional



is instal ledsamples be submitted for analyses when a permanent pump

on thi s we]'l .

VIi. WELL CAPACITIES

Based on the test resu'lts, the following pump rates are

suggested for the principal wells:

l.lel I

1

2

3

4

Pumpinq Rate. qpm

135

minimal

160

40

Total 335

It is reconmended that the wells be pumped for not more than 16

hours per day, al lowing 8 hours of recovery time.

VIII. SUMMARY AND CONCLUSIONS

Four wel'ls have been constsructed on the Witt project site'

north of Sun Valley. The material encountered generally consists of

interbedded c1ays, sands and gravels.

Pumping test on the wells indicate transmissivity values on

the order oi 3OOOgpm/tt. Storage coefficients of 3Xi.0-4 to

5X10-4 were estimated for the region. The wells appear capable of

producing approx'imately 335 gpm over a 16 hour pumping day.

8
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APPENDIX B

TIME VERSUS DRAWDOWN GRAPHS
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APPENDIX C

hIATER QUALITY ANALYSES
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