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GROUNDWATER INVESTIGATION

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 l65-acre parcel located in the west ha1f>of Section 6,
Township 20 North, Range 20 East, MDM. A summary of dril]ing and test
pumping results determined from the étudy 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 withjn
the Spanish Springs Valley hydrographic area, approximately one-half
mile north of the topographic boundary with Sun Valley. The northern
most extent of residential development in Sun Valley also lies about
one-half mile south, é]ose to the common hydrographic border.

Tentative plans call for the development of a mobile home sub-
division. The proposed means of water supply is a community system
feduby §Eser1es of groundwater wells. -

To meet the intended water needs, Witt Property has applied to
the State of Nevada for permission to withdraw water from three wells.
The submitted applications, under Serial Numbers 42884, 42885, and
42886, are a request to change the point of diversion for three
existing permits in the valley floor portion of Spanish Springs
Valley. The amount of flow applied for at each well is 0.5 cubic feet
per second (cfs).

Test wells were.drilled at three sites on the project property
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in the late summer of 1981. A fourth site was drilled in Spfing;
1982. The locations of the we11s are shown in Plate 1. For con-
venience, they have been labeled as Wells 1, 2, 3, and 4, in order in
which they were drilled. '

I111. GEQOLOGY

Geologic maps of the area indicate that the Witt property is
located in an area of deeply weathered plutonic rocks (1). The prin-
cipal rock types are monzonites and granodiorites of Mesozoic Age.

Weathering has produced a thick sequence of interbedded clays, sands,

gravels, and occasional bou}ders. The coarse materials provide a
potential groundwater source.

The deeper, unweathered rocks have been faulted and fractured
in the project area. These fractures provide another potential

groundwater source.
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IV, TEST DRILLING

The initial intent of drilling the tesf wells was to gather
geologic information for the project site and to develop preliminary
assessments_of groundwafer availability. A summary of the well depths
and static water levels is given in Table 1. Driller's reports are

‘presented in Appendix A.

The drilling contractor is Burroughs of Nevada. The cable tool
method was applied.

From the Driller's Logs in Appendix A, thé materials encountered
consist of unconsb]idated.materials interbedded with rock. The allu-
vial materials are comprised of sands, silts and clays, the apparent
weathering products of the predominant plutonic rocks of the region.

Much of the strata encountered appears to consist of friable



or broken rock, which can potentially exhibit moderate to high i

hydraulic conductivities. é

TABLE 1 - TEST WELL SUMMARY

{
Total Depth Static Water Level :
Well Number (feet) (feet)
1 385 96.0
2 405 21.0
3 620 93.7
4 414 97.75
V. TEST PUMPING RESULTS

A chronological summary of pump tests on the Witt project wells
follows.

A. WELL NO. 3

A 72-hour step-drawdown test was conducted on Well Number 3
from September 21 through 24, 1981. DOrawdown readings were taken by
electric sounder, while discharge was monitored by flow meter. Test
pumping equipment consisted of 30 horsepower submersible 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 96 gallons per minute

5
A

(gpm) for the initial 50 hours, at which time a quasi-steady state
condition had been reached. During the final 22 hours, the mean 3

discharge rate was 118 gpm. Although unsteady state conditions pre-

vailed at the end of the first and second steps, the rate of drop in
pumping level was slight. A tabular summary 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.




TABLE 2 - SUMMARY OF DATA FROM PUMP TEST ON WELL NO. 3

Static Water Level = 93.7 feet

Length Discharge Drawdown
Step (hours) -(gpm) (feet)
1 50 96 156
2 22 118 220

In early October, the pump was lowered to 420 feet and attempts
were made by the drilling contractor to further'develpp the well and
collect additional test data. The water level prior to_starting the
pump was 103 feet below the ground surface. During the initial
pumping period, the meter was removed from the pump to allow higher
pump rates. After 23 hours of‘pumping, the water 1eve1‘was 395.9 feet
below ground surface. Discharge was not measured. However, aécording
to manufacturer's pump data, the discharge from this level can be as
great as 200 gallons per minute. The meter was then re-installed on
the pump and the well was pumped at a rate of'125 gpm for about 11
hours. The pumping level stabilized at 352.7 feet below ground level
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 thé test, i.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
fhe early time test data. .Based on this analysis, a transmissivity
(T) value of 3,000 gallons per day per foot -(gpd/ft) was calculated.
Plate B-2 of Appendix B shows this data. A storage coefficient (S) of
5 x 10~4 was estimated from the total thickness of the water bearing

zones (5).
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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 Plate 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 efficiency
was calculated according to documented techniques (4). The increased
drawdown values resulting from dewatering are reflected in lower well
efficiency values. These well efficiency values, in conjuction with the
transmissivity and storage coefficient values stated earlier, can be
used to evaluate the well's capabilities. For 150 gpm, the well effi-
ciency is about twenty-eight percent (28%). Based on this infor-
mation, Well Number 3 appears capable of pumping at a rate of 150 gpm
for periods of 12 to lé hours without drawing the water level to
dangerously low levels.

B. Well No. 1

Two pumping tests have been conducted on Well No. 1 on the Witt
project site. The first test was conducted on February 18, 19, and 20
of 1982, with recovery being monitored over the next several days.

The second test was conducted on March 8 and 9, 1982. The test pump
was a 30HP submersible set at a depth of about 335 feet. An earlier
test hole about 11 feet from the pumping well was utilized as an
observation well. A summary of information from the tests is shown in
Tables 3 and 4.

The first 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 well, it was

advised that the pumping rate in Well No. 1 be restricted and a third




production well be constructed.

The second test was scheduled for 24 hours. The pump rate was
150 gpm. However, after about 16.5 hours, the generator ma]funcfioned
ahd was off for ébout 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 time versus
drawdown plots. Various methods of analysis 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

Static - Draw-

Water Level Length, Discharge, down,

Test Feet Hour GPM Feet
1 103.1* 72 200 206

2 156.5* 16 150 86.5

*later level prior to start of test. Assumed to be static level for
computational purposes. ' :

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

Stallman Jacobs Jacobs Theis
~ Observation Observation Pumping Recovery -
Test ™ Well Well - "Well Pumping Well
1 1300 1500 1900 5300
2 1560 9200 5100 -

The observation well data did not yield realistic values for
storage coefficient, possibly due to dewatering of its upper aquifers.
Due to the confined or semi-confined nature of the aquifers, the
storage coefficient was estimated to be 3X10~-4. Based on the data in
Table 4, the transmissivity appears to be aboutv2,800 gpd/ft.

Because of the incomplete and slow recovery in addition to




dewatering of upper aquifers, the pump rate in Well No. 1 should be
restricted to 135 gpm over a maximum of a l6-hour pumping day. Also,
the static water level should be regularly monitored and the pump rate
adjusted if need be.

C. WELL NO. 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. WELL NO. 2

Well No. 2 appears to have very limited capacity, i.e. no more
than 20gpm. Hence, test results for this well are not included.

¥1l; WATER QUALITY

Two water samples were collected from each well for chemical
analyses. The results from the analyses are shown in Appendix s
Plates C-1 through C-9.

Two additional samples were collected from Well No. 1 during
subsequent developmental work. These samples were analyzed for iron
and maganese. The initial samples from Well No. 1 and met the
quality standards of the state. However, the twenty-four hour samples
in the second set of samples showed an excessive amount of iron (see
Plate C-3. The forty-eight hour sample was again within State stan-
dards (see Plate C-4).

It should be noted that the samples from Well No. 4 were quite
turbid and were passed through a coarse filter before they were sub-

mitted for analyses. It is, therefore, recommended that additional
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samples be submitted for analyses when a permanent pump is installed
on this well.

VII. = WELL CAPACITIES

Based on the test results, the following pump rates are

suggested for the principal wells:

—

We

1 Pumping Rate, gpm
| 135
minimal
160 ;
40

r— 2

tha] 335

-l:-wr\)»—-l

It is recommended that the wells be pumped for not more than 16
hours per day, allowing 8 hours of recovery time.

VIII. SUMMARY AND CONCLUSIONS

Four wells have been constsructed on the Witt project site,
north of Sun Valley. The material encountered generally consists of
interbedded clays, sands and gravé1s.

Pumping test on the wells indicate transmissivity values on

the order of 3000gpm/ft. Storage coefficients of 3X10-4 to

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

producing approximately 335 gpm over a 16 hour pumping day. .
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/ 4 Type pert:
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From , feat o, - foot ’
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From. feet to. foat
From. feot to. foat
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Static water leveloo e ._Fest below land surface. o
Flow. - GPM. .
. Water temp *F. Quality.
10. DRILLERS CERTIFICATION
Dats started 19. Thnwellmdrillndnndumvmpuvumudth.chnumto
Data completed 19. the best of my knowledgs.
1 WELL TEST DATA Name
Pump RPM G.PM. Draw Dawe After Aowrs Pome . * .
_Shoo /99, /./(y 31 45— ¥4 -4
7 Nevada oc's Li
C} Nevada driller’s licsnss b
" BAILER TEST | Signed
G.P.M Draw down..__foct .—— . hours
G.P.M Draw down.__.fot  .—hours Date.
G.P.M. Draw dowo__...__feet ... hours

USE ADDITIONAL SHEKTS IF NECESSARY
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_ ‘l DRILLER'S REPORT - WELL NO. 1

proscT No. 513-002-791

pate  A-1
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WHITE—DIVISION OF WATER RESOURCXS ’ STATE OF NEVADA : -
+ CANARY=CLIENTS COPY ) OFFICE USE OMLY

—— s v Cemm————— . - e

o hegeg b8

PINK=WELL DRSLLEX'S COPY DIVISION OF WATER RESOURCES Log No.
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APPENDIX B
TIME VERSUS DRAWDOWN GRAPHS
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