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EXFECUTTVE SUMMARY .

As part of Washoe County’s Well Field Development Plan, a project was
undertaken to test five irrigation wells at Fish Springs, Honey Lake Valley in
Washoe County. Ten monitor wells were constructed and approximately ten day
pumping tests were completed on each well in order to determine the
transmissivities, storativities and geologic characteristics at these

respective sites.

The Wilson Well was pumped at 3,000 gpm for ten days with a total drawdown of
76 feet. The average transmissivity was 109,000 gpd/ft. with a storativity of
0.003. The Wilson Well is completed in a coarse grained sand aquifer, confined
and of limited extent. Concentrations of sodium and sulfate predominate this

water which has total dissolved solids (TIDS) of 467 ppm.

The Ferrel Well is campleted mostly in fractured volcanics. It was pumped at
1,420 gpm for ten days with a total drawdown of 148 feet. The average
transmissivity and storativity were 105,000 gpd/ft and 0.006, respectively.
This confined aquifer is linked to the same aquifer that the Wilson Well is
campleted in. Water quality is good with TDS of 233 ppm.

The Headquarters Well is campleted in fractured volcanics and alluvial
materials. The alluvial aquifer appears to be unconfined while the fractured
volcanic aquifer is confined. The Headquarters Well was pumped at 3,080 gpm
for six days with at total drawdown of 12 feet. A response in the Jarboe Well,
5,000 feet sonﬁ:h, was noted. The average transmissivity and storativity is
285,000 gpd/ft and 0.007, respectively. Water quality is good with a TDS of

203 ppm.

The Jarboe well is completed mostly in fractured volcanics and confined in

nature. It was pumped at 1,965 gpm for seven days with a total drawdown of 127



feet. The average transmissivity and storativity is 160,500 gpd/ft and 0.007.

Water quality is good with a TDS of 165 ppm.

The Hodges Well is completed in a coarse grained gravel with semi-confined or
confined aquifer conditions. It was pumped at 1,923 gpm for ten days with a
total of 32 feet of drawdown. The average transmissivity and storativity is

165,000 gpd/ft and 0.0045. Water quality is good with a TDS of 200 ppm.

Negative boundary conditions exist at the Wilson, Hodges, and at the Jarboe
Well. These impermeable boundaries generally caused a 50% reduction in
transmissivity. Based on the data available from these tests it is
conservatively estimated that 7,600-10,600 AF could be safely pumped, on an

annual basis, from the Fish Springs area.

Considerable work needs to be accomplished to define and quantify groundwater
recharge and discharge as well as water quality concerns. It is recommended

that an exploratory drilling program begin as well as groundwater modelling.



INTRODUCTTON

During the Spring of 1989, the Washoe County Utility Division initiated a
monitoring well construction and test pumping program at the Fish Springs Ranch
in Honey Lake. The purpose of the program was to better understand the aquifer
responses to high yield production wells. Two monitoring wells were
constructed for each of the five production wells. Each production well was

pumped fram seven to ten days.

The Fish Springs Ranch (Figure 1) operates five irrigation wells, each
producing between 1500 to 3000 gpm. There were no observation wells in the
immediate area so that aquifer response prediction was tenuous. Three of the
production wells are campleted and screened in alluvium as well as fractured
volcanics. Lithologic logs and previcus pumping tests yielded limited
hydrologic information. The County’s Well Field Development Plan’s objectives
were: |

1. to determine the lithology of these aquifers

2. to derive accurate transmissivity and storativity values of the
aquifers

3. to distinguish productivity zones in the respective lithologies

4. to better understand the aquifer gecmetry with respect to boundary
conditions

5. to better understand long term aguifer response to puxrpmg
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GEOLOGY

The Fish Springs Ranch is situated on an alluvial veneered pediment bounded on
the south by the fault blocked Virginia Range and to the north by playa and
lacustrine deposits (Plate 1). The Virginia Range is composed of volcanic flow
rock physiographically dipping northward into the Honey lake Basin which is a
structural depression. The volcanics are primarily faulted by north-south
trending normal faults dipping eastward (Grose, 1984). The Warm Springs Valley
fault zone bounds the Virginia Raﬁge to the southwest. The playa and
lacustrine deposits of the Honey Lake Basin are reported to be in excess of one
thousand feet, fine grained with very low hydraulic conductivity. These
deposits are probably derived fram the Virginia Range, the Fort Sage Mountains

ard to a lesser extent from the Lake Lahontan episode.

The irrigated lands are primarily on alluvial deposits grading from coarse to
fine in a northward direction. These deposit thicknesses, vary from forty feet
to in excess of 450 feet laterally and generally thicken northward toward the
playa. Underlying these deposits are andesitic and basaltic flowrock, tuffs

and cinder deposits.

Plate 2 is a geologic fence diagram of a portion of Fish Springs Ranch. It was
canpleted by Washoe County staff and is based on interpretation of lithologic
drilling logs. The diagram is dominated by a conjectural fault between the
Ferrel Irrigation Well and the Ferrel Observation Well #2. This conjectural
fault is probably a continuation of faulting in the Virginia Range and mapped

in Section 1, T.25N, R.18E (Grose, 1984).

To the west of this fault is an alluvial "pocket" of coarse to medium sand.
The geometry is not known, but probably extends or grades westward near the
Warm Springs Valley fault zone to Section 27 (?) and 28, T.26N, R.18E. The
pocket is bounded to the south in Section 35 by the volcanics and to the north
by the playa in Section 23 (?). This alluvial aquifer will be referred to as

-5



the Wilson Aquifer, as it is the aquifer that the Wilson Well is completed in.
The Wilson observation boreholes encountered this sand until a clay was
penetrated. It is not known how thick the clay is, but it contained volcanic
fragments and is believed to be a weathered unit of the volcanics as
illustrated in the fence diagram. The Ford Wells #1 and #2 (Section 22) are
campleted in mostly fine grained sands and clays which should be differentiated

fram the "pocket" sediments hydrogeologically.

To the east of this conjectural fault are the volcanics which dip eastward
toward the Headquarters and Jarboe Wells. The thickness of the alluvium
increases from 40 feet at the Ferrel to 165 feet at the Headquarters. It most
probably thickens northward toward the playa as well as becoming finer

grained. From the drilling operations it was difficult to determine fault
zones in the volcanics. A notable "rubble" zone was penetrated from 165 to 180
feet at the Headquarters, but was apparently absent at the Jarboe. The
volcanics are generally thought to have been extruded and then flowed
horizon{:ally and contimuously in the local area. Clinker zones are probably
the porous media for groundwater movement within these volcanics.

The Hodges Well is located in an alluvial sub basin (Figure 1 and Plate 1).

The ephemeral Cottorwood Creek has deposited mostly coarse grained sands and
gravels in the vicinity of the Hodges Well. These sediments probably become
finer grained and grade to clay in the playa area (Section 3, 9, 17, T.26N,
R.19E). The coarse grained sediments at the Hodges Well are about 370 feet
ttﬁck and overlay volcanics. Very little clay was encountered during drilling
operations, suggesting rapid uplift and extensive erosion of the Virginia Range

to the south ard east.



DRITI.ING OPERATIONS

The objective of the drilling program was to complete monitoring wells in
the significant aquifers underlying the Fish Springs Ranch area. Since three
of the production wells were perforated in both alluvial and volcanic
formations, bservation wells were constructed so as to isolate individual
aquifers. This would allow definition of the respective aguifer hydraulic
parameters through aquifer response during pumping. At the Wilson and Hodges
Wells, two observation wells were drilled to help delineate the alluvial
aquifers.

Oasis Drilling was awarded a contract to drill and construct these monitoring
wells. Drilling commenced February 23, 1989 and was completed April 19, 1989.
A Midway Model 15 Direct Rotary drilling rig was used to drill 6" nominal
diameter boreholes. Two inch diameter steel casing was used as well casing.
The gravel consisted of 3/8" sorted Auburn gravel (quartz). In all cases an
approx.unate 50 foot sanitary seal completed the borehole. Development was by
air lift.

The figures in Appendix A depict the lithology' and well construction for each
observation well. Figure Al depicts construction of the Wilson Observation
Well #1 (east). This 440 foot well was perforated in the same zones as the
irrigation well and was located 150 feet east of the irrigation well. A second
observation well was constructed 500 feet to the south of the irrigation well
(Figure AZ); This well was completed to 230 feet as the "pocket" alluVial |
aquifer thinned southward.

Figure A3 depicts lithology and well construction at the Ferrel Observation
Well #1. Based on the Ferrel well log, it was expected to encounter alluvial
material down to 240 feet. However, the alluvial material proved to be forty
feet thick. Drill cuttings of the volcanics below the alluvium were scmewhat
differentiated as altered and mixed mafic volcanics (40-90 ft.), mixed basaltic
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and red cinder rich volcanics (90-150 ft.) and basalt (150-250 ft.). This
observation well was also perforated in the same zone as the Ferrel irrigation

well.

Figure A4 illustrates the lithology and well construction of the Ferrel
Observation Well #2 (west). This well was completed to a depth of 210 feet in
fine to medium sands. It is believed that this formation is of the same type
of detritus that the Wilson Wells were completed in. BApparently, the same clay

lense overlies the Wilson Aquifer at the surface.

The Jarboe irrigation well (Figure 25) is completed in alluvial deposits (0-116
ft.) and volcanics to a depth of 500 feet. The top of the perforations in the
well begin at 95 feet. In order to differentiate the contribution of flow from
the alluvium, a shallow well was drilled to 105 feet (Well #2). The first
Jarboe Observation Well was drilled to 500 feet, perforated in the volcanics to
140 feet and sealed from 130 feet to surface. This design was to isolate
response to pumping in the volcanic aquifer. Medium grained sand comprised the
alluvium to 116 feet. Basalts (116-343 ft.) primarily overlay a rounded to
angular sediment deposit (343-365 ft.). Andesites and basalts alternate to 500

feet. Possible fracture or clinker zones may be at 165 feet, 248 feet, 295

feet, 331 feet, 370 feet, and especially at 420 feet where significant

circulation loss occurred.

The Headquarters irrigation (Figure 26) well was reported to be cased to 100
feet with perforations at 60 to 100 fest. Open hole construction was utilized
then, from 100 feet to 400 feet. Alluvial deposits are 165 feet thick
overlying a rubble zone (165-180 ft.), mixed volcanics (180-220 ft.), tuffs
(220-300 ft.) and basalt (300-400 ft.). Clinker zones may exist at 287 feet,
330 feet and possibly fractured below 350 feet. The obser;'ation wells were

constructed much like the Jarboe Wells. HQ#l was perforated from 200 feet to



400 feet and sealed fraom 190 feet to surface. HQ#2 was perforated in the

alluvium from 49 feet to 175 feet. The rubble zone was monitored in HQ#2.

Finally, two cbservation wells were constructed at the Hodges irrigation well.
Figufe A7 illustrates the construction. Hodges #1 is 150 feet west of the
irrigation well and is perforated in the same zones as the Hodges irrigation
well. It’s total depth is 260 feet. Hodges #2 is located 760 feet south of
the irrigation well and is completed to a depth of 126 feet. Medium to coarse
gravel exists from the surface to 380 feet and lie on undistinquished

volcanics.

POMPING TESTS

Set Up and Measurement - Wilson Pump of Woodland, California was awarded the
contract to set up pumping tests for Washoe County. Each irrigation well was
equipped with a stilling well for water level monitoring. Each well discharge
was linked to ten inch, above ground, irrigation pipeline in order to transport
the discharge away from the area of influence. This distance was typically one
half mile. The pipeline was equipped with a McCrometer totalizing meter and an
orifice plate—ménometer at the discharge end. In this way the flow rate dould

be measured by, 1) the totalizer, 2) the meter rate and 3) by a manometer tube.

Typically, the irrigation well and both monitoring wells were equipped with an
electric sounder (Actat or Powers) and water levels were measured accurately to
the nearest hundredth of a foot frcm a cammon measuring point. Other wells in
the vicinity were also measured periodically. At start-up one person per well
was used for the first 100 minutes in the test. The pumping tests lasted from
seven to ten days. Barametric pressure was monitored throughout the program
and used in the analysis of the data. At least one person was on site at all

times. Recovery data was monitored in the same format for as long as possible.



Table 1 summarizes the pumping test data. The Wilson test ran for 10 days at a

purping rate of 3050 gpm. The final pumping level was 105.96 feet resulting in

75.78 feet of total drawdown.

The Headquarters test ran for six days before pump problems forced an early
shutdown. The initial pumping rate was at 3080 gpm for 6.1 days with a pumping
level at 48.73 feet resulting in 12.35 feet of total drawdown. At this point
pumping rates dropped, most significantly at 9355 minutes to 2650 gpm. The
flow rate was manually reduced to less than 2500 gpm and finally shut down at
10,105 minutes. Possible explanations for the flow reductions were debris

clogging the pump intake or that the pump bowls broke suction.

The Ferrel test ran for ten days at an average pumping rate of 1420 gpm. The
initial rate was 1500 gpm, but was reduced to 1360 gpm at 3070 minutes as the
pumping level was quickly approaching the pump intake. The flow rate was
difficult to maintain and plmtpmg levels were initially impossible to measure
due to cascading water and well inefficiency. The final pumping level was

approximately 148 feet resulting in total drawdown of approximately 131 feet.

The Jarboe test ran for seven days. A broken fuel pump ended the test at 1570
minutes. The test restarted after 1380 minutes of recovery and ran for 9990

minutes at a pumping rate of 1965 gem.  The pumping level was at 176.65 feet
resulting in 127.44 feet of drawdown. The flow rate was difficult to maintain

due to well inefficiency.

The Hodges test ran for 10 days at a flow rate of 1923 gpm. The final pumping

level was 68.67 feet resulting in 31.94 feet of drawdown.

10—



TABLE 1

SUMMARY OF PUMPING TEST DATA

DATES ' POMPING STATIC TOTAL

oF DURATTION RATE LEVEL DRAWDOWN
WELL TESTING (MINUTES) (GPM) (FEET) (FEET)
Wilson 03/05-03/15 14405 3050 30.18 75.78
Obs #1 28.53 35.46
Obs #2 33.25 18.48
Headquarters  03/17-03/24 8735 3080 36.38 12.35
Obs #1 34.77 17.64
Obs #2 36.19 5.02
Ferrel 03/29-04/08 14339 1420 17.13 148
Cbs #1 : 18.06 11.59
Obs #2 24.65 3.44
Jarboe 04/13-04/20 9990 1965 49.21 127.44
Obs #1 o 52.53 9.36
Obs #2 . 49.07 2.58
Hodges 04/22-05/02 14344 1923 36.73 31.94
Obs #1 “ 37.84 14.03
Obs #2 45.82 6.72

_11_



RESULTS AND DISCUSSTION

Wilson Well

The Wilson well and two cbservation wells are campleted in alluvial sediments
and derive ground water from a confined aquifer. Figures 2 through 8 are plots
of the pumping test data from these wells and the VES 8 well. The discharge

for the ten day pumping test was held at a constant 3,100 gpm.

Figure 2 shows plots of the data from the pumping test on the Wilson Well. An
impermeable boundary occurs at t=160 minutes which causes the transmissivity to
decrease in the vicinity of the well from 114,000 gpd/feet to 65,000 gpd/feet.
Figure 3 shows plots of the data from Observation Well #l located 150 feet to
the east of the Wilson Well and supports the data fram Figure 2. Figure 4
shows plots of the drawdown data from the Observation #2 Well located 500 feet |
to the south of the Wilson Well. This also reflects a boundary effect, but
later in time (approx. 1000 min) and the apparent transmissivities are higher.
At Observation Well #2 the change in slope may also have occurred at t=150 min.
so that the data reflects two boundaries. What camplicates this analysis is
the fact that the alluvial aquifer thickens from the volcanic hills to the
South towards the Wilson Well, (see Figure 1). Because of the thickening

aquifer the data appear more as a curve than as a straight line in Figure 4.

- Figures 5, 6 and 7 are the recovery curves for the Wilson, Observation #1 and

Observation #2 wells, respectively. They generally are mirror images of the
plots of the drawdown data.

The VES 8 Well was undergoing monitoring by the U.S.G.S. The well was being
monitored with a data logger and water level sensor. This equipment was
checked on March 14, 1989 and accessed to Washoe County to make individual
measurements. It was later found that the U.S.G.S. equipment was faulty so
that no information was collected during the Wilson pumping test by the
U.S.G.S. The information collected by Washoe County is-plotted on Figure 8

-]12-
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with barometric data as well. It can be concluded that drawdown was
occurring. The transmissivity is estimated at 102,000 gpd/feet. This well was
drilled in volcanics to a depth of 1,336 feet. No drawdown was measured, as a

result of pumping the Wilson Well, in the two Ford Wells or the Ferrel Well.

Table 2 lists the transmissivities and storage coefficients for the Wilson
punping tests. These estimates were derived using the "Well Hydraulic
Interpretation Program (WHIP)" by Hydro Geo Chem, Inc. Comparing the WHIP
estimates with the Jacob-Cooper Method (on Figures 2-7) there is generally
good agreement. The average transmissivity at the Wilson Well (excluding
Observation Well #2) is 125,800 gpd/foot with a storage coefficient equal to

0.007.

A few words about the boundary influenced (Bndy. Infl.) transmissivity values
listed on Tables 2, 3, 4, 5 and 6. This terminology is used very loosely and
is technically incorrect. 1In a confined aquifer a boundary does not physically
change the aguifer transmissivity. A physical change in the hydraulic
conductivity occurs at the boundary. This influences the flow of groundwater
across that boundary towards the well. In the case of a negative boundary the
pumping well is influenced by an increase m the rate of drawdown of the
pumping level. This rate of decline can be described as a transmissivity value
in order to 1) verify a boundary by comparing the changes in slope and‘2)
predict long term pumping leVells in the vicinity of the pumping well. The
values listed in tables and figures shouid be limited in usage to this
discussion.

-20~-



(p)

(r)
(r)
(x)

WILSON TRANSMISIVITIES AND STORATIVITIES

T VALUE
(GPD/FT)

102,600
135,600
124,000

92,200
116,800
84,234

TABLE 2

BNDY. INFL.
T VALIE

(GPD/FT)

67,300
66,500
73,000

56,900
52,100
64,200

COEFFICTENT

0.0015
0.003
0.016



Headguarters Well

The Headquarters production well was pumped for seven days at two pumping
rates. The initial pumping rate was 3,080 gpm. At t=9100 min. (6.3 days)

the rate was reduced to 2,500 gom. After seven days the well was turned off as
it was felt that no additional information could be obtained with three
additional days of pumping at the lower level. The reduction in flow was

probably caused initially by debris clogging the pump intake.

Figures 9, 10 and 11 are the drawdown curves for the Headquarters Production,
Observation #1 (rock aquifer), and Observation #2 (alluvial aquifer) wells,
respectively. Figure 9 basically displays a straightline curve with a
transmissivity of 273,000 gpd/foot. This well produces water from an alluvial
aquifer and a rock aguifer. At the contact of these two lithologies is a 15
foot thick rubble zone. |

Figures 10 and 11 display the effects of pumping on the individual acquifers.

' These show that greater drawdown occurred in the rock aquifer (17.5 feet) than

in the alluvial aquifer (5 feet) and the production well (12.5 feet). This
indicates that not only are well and formation losses minimal, but that the
alluvial aguifer offsets (by 5 feet) the drawdown effects caused from pumping
soley the rock aquifer. Flow to the production well occurs from both V

aquifers, but it is not known at what flow rates.

Flgure 11 shows a constant rate of decline in the alluvial cbservation well
from t=30 min. Figure 10 shows a near constant rate of decline in the rock
ocbservation well until t=300 mimutes. 'Ihis curve displays dual porosity

behavior. The late time data represent the aquifer transmissivity.

-—22=-
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In determining transmissivities for these aquifers the individual discharges
must be known and obvicusly is not. Discharges, and the resulting
transmissivities, were adjusted and campared to the production well
transmissivity. If the discharge from the rock aquifer was 2,000 gpm then the
transmissivity would be 152,000 gpd/foot and within the expected range of
values. The transmissivity of the alluvial aquifer would be 182,000 gpd/feet,
which seems high given the clay content. However, the rubble zone is
represented in the alluvial agquifer and could account for the anomalously high
figure as rukble zones frequently have high transmissivities. For comparison,
the transmissivities of the Hodges and Wilson wells (in alluvial aquifers) are
165,000 gpd/feet and 110,000 gpd/feet respectively.

Figures 12, 13 ard 14 are the recovery curves for the Headgquarters production,

Observation #1 and Observation #2 Wells, respectively. Basically, these

recovery curves duplicate the results from pumping although the
transmissivities are higher, especially at the production well. The production
well recovery curve indicates a transmissivity of 420,000 gpd/feet (3020 gpm).
Figure 13 indicates a rock aquifer transmissivity of 203,000 gpd/foot (2000
gpm) and Figure 14 indicates a transmissivity of 192,000 gpd/foot for the
alluvial aguifer (1020 gpm).

Figure 15 shows the drawdown curve measured in the Jarboe Production Well from
purping the Headguarters Well. This shows 1.33 feet of drawdown and a
transmissivity value of 428,000 gpd/feet which considers barcmetric effects
(otherwise an erroneous figure of 600,000 gpd/fest is calculated). This value

coincides with the Headquarters recovery value and is indicative of this area

~of influence (approximately one mile). Table 3 lists proposed transmissivities

and storativities for the Headquarters wells.



HQ (p)
HQ #1 (p)
HQ #2 (p)
Jarboe

HQ (x)
H # (v)
HQ #2 (x)

TABLE 3

HEADQUARTERS WELL TRANSMISSIVITIES AND STORATIVITIES

T-VALUES
GPD/FOOT

273,000
152,000
182,000
428,000

420,000
203,000
192,000

STORAGE

OOFFFICTENT

0.0017
0.012
0.007

DISCHARGE
GM

3020
2000
1020
3020

3020
2000
1020



Ferrel Well

The Ferrel Production Well is believed to be campleted in volcanics overlain by
approximately 70 feet of alluvium. This is based on the lithology encountered
| fram drilling the Ferrel Observation Well #l1 150 feet to the south. However,
the "Well Drillers Report" filed with the State Engineer’s Office in 1975 on
the Ferrel Production Well indicates 240 feet of alluvium. The Ferrel
Observation Well #2, located 1,500 feet to the west 1s campleted to a depth of

210 feef: in alluvium. Figures 16 through 20 are plots of the pumping test
data.

Cascading water prevented accurate monitoring of the Ferrel well during
puping. Consequently, no drawdown curve was generated for the Ferrel Well.
After 51 hours of pumping at 1,500 gpm the fiow was reduced to 1,360 gpm due to
the pumping level nearing the pump intake. Figure 16 depicts the drawdown
level in the Ferrel Observation Well #1. At 2,000 minutes a change in the
slope occurs. This is due to a recharge boundary or from leakage. The
apparent transmissivity increases two fold from 73,300 gpd/feet to 138,100
gpd/feet. Figure 17 depicts the drawdwn data from the Ferrel Observation Well
#2. AA constant rate of drawdown occurs after 50 mimutes of pumping with a

transmissivity of approximately 198,000 gpd/feet based on a pumping rate of

1,500 gpm. : T e R -

~

An explanation for Figures 16 and 17 is that the bedrock aquifer is
Characterized in the first 2,000 minutes at Observation Well #1. Observation
Well #2 characterizes the alluvial aquifer and it is this aquifer that provides
the "leakage" or change in transm1351V1ty at t=2,000 minutes on Figure 16.

This could physically be accomplished two ways. First the alluvial agquifer
thins eastward and overlays the bedrock aquifer providing horizontal leakage
once adequate pressure differentials are obtained. The lithologic log at

Observation Well #1 does not necessarily support this, as only a 5 foot lense

_32_
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of gravel was discovered in a 60 feet seguence of clays and altered volcanics
(see Figure A3). A second concept is that a steeply dipping fault occurs
betweenthetmaquiferssoﬂlatleakagebetweenﬂmetmaquifersmyocwr
laterally. This is depicted in Plate 1. A more accurate assessment could be
made if the lithology and aquifer characteristics at the Ferrel production well
were known. Contribution of flow from the coarse sands at the second
observation well to the Ferrel Production Well can be estimated. If the
transmissivity of the "Wilson aquifer" is averaged at 126,000 gpd/ft, then the

flux rate is 950 gpm at the Ferrel Observation Well #2.

T = 264.0 (1)
S
126,000 gpd/ft = 264 (950 opm) (2)
2 ft

Figures 18, 19 and 20 are the recovery curves at the Ferrel, the Ferrel
Observation #1 and the Ferrel Observation #2 Wells, respectively. Figures 18
ard 19 are identical and reflect the drawdown curve of Figure 16, Observation
Well #1. This supports the belief that the lithology at the Ferrel Well is the
same as at the Observation Well #1. Figure 20 is the recovery curve of

Observation Well #2 and duplicates the drawdown curve.

Table 4 lists the transmissivities and storage coefficients as determined by
W.H.I.P.

[ rase AT A MG WA S 43 anr . s e s
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WELL

Ferrel Obs #1 (p)
Ferrel Obs #2 (p)

Ferrel (r)
Ferrel Obs #1 (r)
Ferrel Obs #2 (r)

TABIE 4

FERREL, TRANSMISSIVITIES

T-VALVES BNDY INFL T STORAGE
(GPD/FOOT) {(GPD/FOOT) OOEFFICTENT
68,500 136,600 0.02
173,000 - 0.0036
63,600
64,600
156,400
—3 9 -

Cooper-Jacob
STORATTVITY

0.00003
0.00002



Jarboe Well

The Jarboe constant discharge test was essentially run for seven days after a
faulty fuel pump interrupted the initial start (one day). Because of large
well inefficiencies, cascading water and 10% fluctuations in flow, measurements
in the Jarboe Well were poor and/or suspect. Figure 21 displays the data from
the Jarboe Well during pumping. Data was not collected during the first 19
minutes, as one person started up the test and was concentrating on measuring
the observation wells. From Figure 21 the flat slope fraom t=20 minutes to
t=300 minutes cannot be satisfactorily explained. It could be that water in

storage fram small fractures were supplying the discharge. A transmissivity of
74,100 gpd/feet was estimated.

Because the well is campleted in two aquifer systems (rock and alluvial) it 1s
not easy to determine transmissivities of each aquifer. The contribution of
flow from each aguifer is not apparent. Flow to the well from the alluvial
aquifer can occur in two ways. Either from vertical leakage to the bedrock and
then along fractures to the well or horizontally to the well. Figures 22 and

" 23 are drawdown curves for Observation Well #1 (rock aquifer) and Observation

Well #2 (alluvial aquifer).

If vertical leakage was occurring from the alluvial aquifer to the rock
aquifer, a positive change in slope should occur on Figure 22 and this did not
occur. The slotted casing in the Jarboe Well begins at 95 feet and the
alluvial-bedrock contact is approximately at 115 feet. The phreatic surface in
the alluvium was at 49 feet prior to pumping. The pumping level in the Jarboe
Well was always 150 feet below land surface so that an "alluvial" groundwater
gradient to the well occurred. It is felt then that the alluvial aquifer
supplies water to the well horizontally. |

A response to pumping occurred in the alluvial Observation Well at t=70
minutes. The phreatic surface continued to decrease at a fairly constantv rate

-40-
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until t=5000 minutes whereby the slope increased downward. On Figure 22 a
negative slope change ocaurred at t=3,500 minutes. Two possible explanations
can be speculated for this. itispossiblethatabmrdaryeffectoccurredin
the rock aquifer and in the alluviél aquifer at a later time. The alluvial
boundary effect may have been the volcanic hills to the southeast, but the
distance (1,500 feet) seems too great, given the small alluvial radius of
influence (360 feet). Ancther explanation is that either a boundary effect or
dewatering of fractures occurred in the rock aquifer resulting in an increase
’in contributing flow fram the alluvial aquifer in order to meet the 1960 gpm
demand of the pumping well. This latter explanation is intuitively more "

reasonable.

In order to calculate the transmissivity of each aquifer the discharge rate

from each must be known. If the volume of water removed from the alluvium can

be determined from the cone of estimated depression, the discharge from the

rock aquifer can be determined by difference. Assumptions must be made about
the geametric dimensions of the cone of depression. It is estimated that the
radius of influence is 360 feet and the maximm thickness ranges from 5 to 15
feet at the well-aquifer interface. AssumJ_ng that 10% of this volume is
released groundwater, a range of 50 to 150 gpm is determined. Referring to
Figure 23 a range of 9,000 to 26,000 gpd/feet can be calculated. These ranges
of values are reasonable for this alluvial aquifer. Indeed, during development
of the alluvial observation well, very little discharge from the well was
attainable. This would indicate that the lower values of discharge and
transmissivity should be used. From Figure 22 an aquifer transmissivity of
280,000 gpd/feet and boundary influenced transmissivity of 125,000 gpd/feet is

derived. This is based on a rock aquifer discharge of 1,915 gpm.

Figures 24, 25 and 26 are recovery curves for the Jarboe, Observation Wells #1

and #2 respectively. The data from the Jarboe Well is not consistent or

-47-



reliable because of floating oil in the well. Rapid recovery is apparent
though. Figure 25 generally is the mirror image of the drawdown data from
Figure 22, although the impermeable boundary is not as apparent. The apparent
transmissivities are 253,000 and 187,000 gpd/feet. Figure 26 shows the
recovery of the alluvial well and though peculiar in shape is easily
explained. Recovery in the pumped well was initially rapid due primarily to
large well losses and/or formation losses. During the initial recovery (t/t’)
period between 7,000 and 300 the alluvial gradient due to pumping was still
maintained at the Jarboe Well. This was approximately 30 minutes and includes
a tran:;'.ition period towards recovery. Fram t/t/=300 to 2 normal recovery
occurs in the alluvial aquifer. From t/t’=2 recovery is abnormally fast and
probably reflects additional .recove.ry due to the rock aguifer with the gravel
pack as the condult Other factor;s are that the Jarboe Well was pumped for a
day prior to the start of this test and full recovery was not attained and/or
the use of a different well probe causing measurement error in the late stage
of testing. Table 5 lists the transmissivities and storativities from the

Jarboe punping test.

-4 8-



WELL

Jarboe (p)
Jarboe Obs #1 (p)
Jarboe Obs #2 (p)

Jarboe (r)
Jarboe #1 (r)
Jarboe #2 (x)

TABLE 5

T VALVES BENDY INFL T
GPD/FOo0oT GPD/FOOT

i
|
!

i

- OE EE S W e am BN
J

| |

!

|

i

i
i

74,000 (?)
280,000 125,000
10,000 10,000
324,000 (?)
253,000 187,000
22,000 7,300
_49_

JARBOE PUMPING TEST TRANSMISSIVITIES AND STORATIVITIES

STORAGE

0.00005
0.008

POMPING

QOEFFICTENT GPM

1965
1915
50

1965
1915
50
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Hodges Well

The Hodges Well is campleted in coarse grained sediments. From the drilling
operations it was undetermined as to where these gravels actually overlayed the
broken volcanics. Figures 27-29 are semilog plots of drawdown for the Hodges

Well, Observation #1 and Observation #2 respectively. These figures indicate
that an impermeable boundary exists.

Figure 27 does not show delayed yield effects. At approximately t=2,000
minutes and 5,000 minutes the slope changes by factors of 2. In theory a
boundary will change the slope by a factor of 2. Figure 28 shows a small
delayed yield camponent for Observation Well #1 and a boundary effect at
t=2,400 minutes. The change in slope is by a factor of 2 which is in line with
theory. Ficjure 29 for Observation Well #2 shows two changes J.n slope at
t=1,000 minutes and t=4,000 minutes. Slope changes were roughly by factors of

2.

Figures 30-32 are recovery curves for the Hodges, Observation #1 and #2
respectively. Because of irrigation needs the recovery was terminated at
t/t’=6. It appears that this time was also when changes in slope were
occurring, reflecting boundary conditions. The Observation Wells recovery

plots are exact reciprocals of the drawdown curves. Figure 30 is a different

_ scale than Figure 27, but basically reproduces the same hydraulic parameters as

the drawdown data.

Table 6 lists transmissivities and storage coefficients. These figures were

derived using Hydro Geo Chem, Inc. Well Hydraulic Interpretation Program ="~
(WHIP). The analysis was based on partial penetration effects of an
unconfined, homogenecus aquifer. The average transmissivity for the aquifer is
164,400 gpd/feect and a storage coefficient of 0.0045. This storage value
reflects semi-confined conditions. Transmissivities based on incorporation of
boundary conditions average 89,200 gpd/feet. These should be used in

-50-
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WELL

Hodges (p)
Obs. #1 (p)
Obs. #2 (p)

Hodges (r)
Obs. #1 (r)
Obs. #2 (x)

l

TABLE 6

HODGES TRANSMISSIVITIES

T VALUES
{GED/FOO0T)

137,800
203,300
174,300

164,500
142,100
640,300

BNDY INFL
T VALDES

(GPD/FO0T)
55,600

108,400
103,500

57—

STORAGE

QOFFFICTENT

0.004
0.0005
0.009



estimating lorng term effects of pumping this aquifer. WHIP estimated a
boundary to the east a distance of 8,600 feet. This would correspond to the
fault blocked Virginia Range and/or the Cottorwood fault mapped by the Nevada

" Bureau of Mines (Grose, 1984).
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CHEMISTRY
Water quality analyses were made on all five production wells at the Fish

Springs Ranch. At least two analyses per well were made in order to verify the
initial results and to document any quality trends.

Figure 33 is a trilinear diagram which describes the major ionic compositioh of
each water. The lower left portion of the diagram displays, in percentages,
the major cation composition. It can'be seen that all five waters plot mostly
as a sodium rich water. The lower right portion of the diagram shows that four
waters plot as mostly bicarbonate anion waters and that the Wilson is
predominately anionic in sulfate. The upper portion of the diagram then shows
the total ionic make-up of these waters. The Wilson water can be described as

a sodium-sulfate water, while the others are sodium-bicarbonate waters.

Table 7 lists the general chemisty of these waters. These represent averages
of the analyses taken c'tur:mg the pumpmg tests 'Ihe Jarboe Hodges, Ferrel and
Headquarters water are considered low in total dissolved solids and generally
excellent in quality. The Wilson water is high in sodium and sulfate with
respect to the other waters, but is within the secondary standards of the state
"Safe Drinking Water Act." Comparing the sodium and sulfate of all the waters
indicates that t‘he Ferrel water is in part derived from the Wilson area. This
is supported from the pumping tests. Since sodium and sulfate are alkali, the
likely source of these solubles in the Wilson Well water is the playa to the
immediate north. It must also be mentioned that while pumping the Wilson well,

- et e

hydrogen sulfide gas could be detected at the discharge.
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TABLE 7

FISH SPRINGS AQUIFER CHEMISTRY (pgm)

JARBOE HODGES FERRFEL, 5 o) - WILSON
TDS | 165 200 233 203 467
(units/mgl)
pH 8.3 8.0 8.5 8.4 8.2
(e o 0 0 7 7 0
HOO3 90 108 109 20 o3
SO, 6.5 6 16.5 8 226
Cl 8 7 17 7 20
N 5 3.3 5.1 4.8 0.3
F 0.1 0.1 0.3 0.1 1
Na T 24.9° 37.5 | 62 45.5 121
X 6.4 8.4 5.8 7.2 3.9
Ca 13.6 9.8 5.6 - 3.4 21
Mg 4.1 3.5 1.4 1.2 1.6
Fe < 0.02 < .02 .04 < .02 0.04
Mn : < 0.02 < .02 < .02 < .02 0.03

RS e <003 <-.003. o1l T T Tois T Loz
Color <5 <5 <5 <5 <5
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Aquifer Productivity and Recharge Capture

The purpose c;f this section is to give an approximate assessment of aquifer
productivity and what volume of groundwater Washoe County may expect to
export. This assessment is based on the pumping tests and general
hydrogeologic information. The ability to maximize groundwater capture is
limited by the mumber of wells, well interference, water quality concerns and
long term drawdown effects. Of most importance is that while these aquifers
are ‘highly transmissive, the groundwater must be physically and economically
available on an annual basis virtually forever. Therefore, estimates of

groundwater recharge must be accurate and thorough.

The "Wilson Aquifer" is confined, alluvial and limited in extent, though highly
conductive. Groundwater production is limited by aquifer volume and water
quality (see Water Quality Section). The aquifer should probably be pumped no
more than it’s current irrigation rate (3,000 gpm) with the pumping rate
averaged to 365 days per year (1,000 gpm). Until better assessment is made
towards 1) recharge to the aguifer fram the south (volcanic highlands), 2)
water quality migration from the north (playa) and 3) long term agquifer
response (storage depletion) an estimate of 1,600 AF anmually of pumpage is

made.

The Hodges Well is located in the Cottorwood alluvial fan. The aquifer system
of this sub-basin consists of an alluvial and a hard rock section of which
little is known. This sub-basin probably has the greatest potential for
groundwater capture than the Jarboe area and the Wilson area. The
transmissivity is quite good in the alluvial aguifer and likewise should be
good in the hardrock. Future exploration should continue in this sub-basin to
delineate the alluvial aquifer and explore the hardrock areas. With three to
four wells this area could possibly support 3,000-5,000 AF/A.
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The Headquarters, Jarboe ard Ferrel Wells mostly penetrate a hardrock aquifer
in the same sub~basin (Jarboe). Production wells in this area would be limited
by anmmual recharge and well interference effects. Exploration for new well
sites should be west of the Jarboe Well and near the Ferrel Well. It seems
plausible that an estimated 3,000-4,000 AF could be pumped annually fram this
sub-basin, but more work must be done to assess the recharge to the basin and
potential poor quality water migration near the Ferrel Well.

Until the annual recharge and impacts on water quality are more clearly
defined, the estimated yield from the Fish Springs Ranch area is 7,600-10,600
AF/YR. Adjustment will be made based on recharge estimates, chemistry analysis
and exploratory drilling. Please keep in mind that estimating groundwater
capture from pumping tests is unreliabie and only preliminary at best. Pumping
tests indicate the ability of the aquifers to transmit water and provide
estimates of long term drawdowns in wells.
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CONCIUSIONS

The aquifers at Fish Springs Ranch exhibit high transmissivity. This means
that the aquifers or porous media are highly conductive of groundwater.
Storativity values are moderate and generally represent confined aquifers.
Management of the aguifers must ensure that future pumpage does not reduce
aquifer pressures enough to cause land subsidence or unconfined water table
conditions. Based on data coliected to date 7,600-10,600 AF/YR could be pumped

annually from the Fish Springs Area.

The water quality is generally excellent except in the aquifer system that the
Wilson Well pumps from. Increased pumping from this area may cause quality
degradation at the Wilson Well and to a lesser extent at the Ferrel Well.

The physical wells themselves range from poor to good condition. A water

importation plan would necessarily require replacement of the Ferrel and the
Jarboe Well. The Headquarters Well also needs rehabllltatlon. Additional

- e

wells are necessary to eff1c1enEly.eapt:ure annual yleld

Future work with respect to the aguifer analysis at Fish Springs must include:

- recharge/discharge analysis with emphasis on water level declines and
their relation to storativity and aquifer discharge.

- water quality analysis, especially in the vicinity of the Wilson and
Ferrel Wells

- delineation of aquifers and boundaries
- well interference effects

- groundwater modelling

This report is only a partial examination of the aquifers and their
characteristics at Fish Springs Ranch. The need for additional examination as
given above is paramount. It is recammended that the next step is to commence
an exploratory drilling program based on gecphysical surveys and groundwater
modelling. Concurrent work should address water quality concerns.
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SIERRA ENVIRONMENTAL MONITORING

'ATER QUALITY ANALYSIS RECORD

PROJECT NAME
Washoe County Department of Public Works J.R. WAS-314
Utilities Division P.0. Box 11130 Reno, Nv 89520
P.0. #91749
SAMPLE IDENTIFICATION PARAMETER PARAMETER PARAMETER PARAMETER PARAMETER
Sample Collection! Station Ajaklinlcy ATRKaIInity Total DISE0T
Date Time ID. pH Carbonate Bicarbonate Solids Color
mg/l mg/l
MON DAY YR 0-2400 UNITS S-U. | ONITS CaCO., | UNITS CaCO, | oNITS mg/l | pNiTS C.U.
Wilson
3-14-89 9:00 i 4 8.2 y.s 92 474 Z5
Wilson ]
-15-89 8:30 | # 5 8.2 Vg 99 494 L5
' Sulfate Chloride Nitrate Fluoride Sodium
. mg/L .
Units: mg/1l Units: mg/l |[Units: NO, Units: mg/l |Units: mg/l
Wilson N
3-14-89 9:00 i 4 223 20 0.1 1.1 125
Wilson .
-15-89 8:30 # 5 240 20 0.1 1.1 121
Potassium Calcium Magnesium’ Iron:: Manganese
" Units: mg/l |Uaits: mg/l |Units: mg/l Units: mg/l] Units: mg/1l
Wilson
3~14-89 9:00 # 4 3.9 21 1.6 0.04 0.03
. Wilson S
I-15—89 8:30 #5 3.9 21 1.6 0.03 0.02
' Arsenic
- ) Units:.mg/l
Wilson
3-14-89 2:00 # 4 0.036
Wilson
-15~-89 8:30 # 5 0.038
SAMPLES BY: Washoe County

YSIS BY: SEM - G.Gross/J.Mantravadi/A.Moos

.Ar?xbvznaffj,/é;Zzgzz;é::;/izzixf\r~——;— |




SIERRA ENVIRONMENTAL MONITORING

'ATER QUALITY ANALYSIS RECORD

JECT RAME
Washoe County Department of Public Works J.K. WAS-314
Utilicies Division P.0. Box 11130 Reno, Nv 89520
P.0. # 97149
___ SAMPLE IDENTIFICATION PARAMETER PARAMETER PARAMETER PARAMETER PARAMETER
le Collection Station Alkalinity Alkalinicy Total Dissol
Date l Time ID. pH Carbornate Bicarbonate Solids Color
mg/l mg/l
M N DAY Y 0-2400 UNITSS.U. URITS CaCO, | ONITS CacCo., DNITSmg/1 DONITSC.U.
3-5-89 10:00 Wilson 8.2 ,6’ 9] 464 Z5
1—89 13:45 |Wilsoni#2| 8.2 B 93 429 45
_gllo-89 10:30 |Wilsonf#3 8.2 4 91 472 L5
_' Sulfate Chloride Nitrate Fluoride ‘Sodium
mg/l .
Units: mg/l |Units: mg/l |Units: NO. Units: mg/l |Units: meg/l
1—89 10:00 Wilson 217 20 < 0.1 1.0 116
‘3(—89 13:45 {Wilson#2 223 20 £ 0.1 1.0 124
3-10-89 10:30 {Wilson#3 227 20 1.1 0.9 120
‘ Potassium Calcium Magnesium Iron Manganese
]-x‘-.‘ Units: mg/l |Units: mg/l |Units: mg/l . | Units: mg/1] Units: mg/l
3-89 10:00 |Wilson - 3.9 20 1.6 0. 04 0.03
3—!8—89 13:45 |wilson#2| 3.9 21 1.6 0.04 0.03
;lo-ssv 10:30 |Wilson# 4.0 21 1.6 0.04 0.03

X SIS BY:SEM - G. Gross/J.Mantravadi/A.

T;‘ES BY: Washoe County

Moos APPROVED n)/}é {/Z\VM o




SIERRA ENVIRONMENTAL MONITORING

EIIER QUALITY ANALYSIS RECORD

PROJECT NAME
Washoe County Department of Public Works' J.R. WAS-314
Utilicies Division  P.0. Box 1130 Reno, Nv 89520 :
_I P.0O. # 97149
i SAMPLE IDENTIFICATION PARAMETER PARAMETER PARAMETER PARAMETER PARAMETER
ample Collection;, Station
Date Time ID. Arsenic
MON DAY YR 0-2400 ONITS mg/1 UNITS UNITS ONITS ONITS
'3-5-89 10:00 | Wilson 0.038
i_l-8-89 13:45 |Wilson#2|  0.041 -
10:30 |Wilson#3 0.039

-10-89
|

1

1

1

y
i
1
+—
1

AMPLES BY: Washoe Countv
Nl.YSIS BY: SEM ~ G. Gross

e D




SIERRA ENVIRONMENTAL MONITORING

<'lER QUALITY ANALYSIS EECORD

ROJECT RAME
Washoe Countv Department of Public Works J.R. WAS-314
Ucilities Division, P.0. Box 11130 Reno, Nv 89520
l P.0. #97623
SAMPLE IDENTIFICATIOR PARAMETER PARAMETER PARAMETER PARAMETER PARAMETER
Sample Collection Station Alkalinicty |Alkalinicy Total Dissol
Date Time ID. oH Carbonate Bicarbonate Solids Color
mg/l mg/1l
MON DAY YR 0-2400Q UONITS S.U. DNITS CaCO, | UNITS CacCO., DNITS me/l UNITS C.U.
!-18—89 10:45 HQ #1 8.4 6 90 204 Z5
FishSpgs .
-24-89 10:50 Ranch 8.4 g 90 202 <5
T - - .._.wSulfate = |.... Chloride_ | . _Nitrate . _|.. Fluoride Sodium
e ———— me/ 1
_' Units: mg/l |Units: mg/l |Units: NO. Units: mg/l | Units: mg/l
5-18-89 | 10:45 |HO #17 8 7 L.8 0.1 45
FishSpgs
~24-89 10:50 Ranch 8 7 4,9 0.1 46
] Potrassium Calcium Magnesium Iron Manganese
_' Units: mg/l {Units: mg/l |Units: mg/l | Units: me/) [Unirs: me/l
5-18-89 10:45 [HQ #1 7.2 2.7 1.2 < 0.02 £(0.02
: FishSpgs|
_'-24-89 10:50 -| Ranch 7.3 4 1.3 Z 0.02 £0.02
l Arsenic N\ A/,M)})’j ; -
_l. : Units: mg/l W W
3-18-89 10:45 |HW #1 ” 0.005
FishSpgs/ ] A ftes b miore a’aays ot Pamping — | ANOTHER
_|24-89 10:50 |Rench. | - 0.025 ' / Sym £Tom
AMPLPS BY: W;ashoe County - D. Dragon

xl.zszs BY: SEM - G.Gross/J.Mantravadi/A.Moos

/357




JlER QUALITY ANALYSIS RECORD

SIERRA ENVIRONMENTAL MONITORING

~JROJECT NAME
Washoe County Department of Public Works J.R. WAS-314
Utilities Division, P.0. Box 11130 Reno, Nv 89520
P.0. #97623
SAMPLE IDENTIFICATION PARAMETER PARAMETER PARAMETER PARAMETER PARAMETER
le Collection Station Alkalinicy Alkalinicy Total Dissol
i Date | Time ID. pH Carbonate Bicarbonate Solids Color
mg/l mg/l
MON DAY Y 0-2400 UNITS S.U. UNITS CaCO, | UNITS CaCO., UNITS mg/1 UNITS' C.U.
3-18-89 10:45 | HQ #1 8.4 6 90 204 £5
. FishSpgs
_l—24—89 10:50 | Ranch 8.4 8 90 202 {5
l Sulfate Chloride Nitrate Fluoride Sodium
mg/l
_l Units: mg/l |Units: mg/l |Units: NO, Units: mg/l | Units: mg/1
3-18-89 10:45 |HO #1 8 7 4.8 0.1 45
FishSpgs ‘
24-89 10:50 | Ranch 8 7 4.9 0.1 46
I Potassium Calcium Magnesium Jron Manganese
_l‘ Units: mg/1 lUnits: mg/l |Units: mg/l |Units: me/1 | Units: me/1
3-18-89 | 10:45 |HQ #1 7.2 2.7 1.2 < 0.02 £.0.02
FishSpgs .
__l24—89 10:50 | Ranch 7.3 4 1.3 Z 0.02 £0.02
—' B Arsenic -
I Units: mg/l
3-18-89 10:45 |HW #1 0.005
FishSpgs
_I24-89 10:50 |Ranch 0.025
-MPLES BY: Washoe County - D. Dragon

\"Ais:[s BY: SEM - G.Gross/J.Mantravadi/A.Moos

APPRDVED,ifj’ngiéZL /S;i//f<2z;%,ov-\;_




VIIER QUALITY ANALYSIS RECORD

SIERRA ENVIRONMENTAL MONITORING

ROJECT NAME
: Washoe County Department of Public Works

J.R. WAS-314
i Utilities Division  P.0. Box 11130  Reno, NV 89520
r P.0. #97625
SAMPLE IDENTIFICATION PARAMETER PARAMETER PARAMETER PARAMETER PARAMETER
ample Collectioni Station Alkalinity Alkalinity Total Dissol
Date Time ID. pH Carbonate Bicarbonate Solids Color
‘J mg/l mg/l
_MON DAY YR 0-2400 UNITS S.U. UNITS CaCO,| UNITS CaCO, | pNITS mg/l | pNITS C.U.
Ferrel
3-30-89 12:08 #1 8.5 10 105 235 <5
Ferrel '
_.8-89 07:30 |Well 8.5 4 113 232 <5
1 Sulfate Chloride Nitrate Fluoride Sodium
mg/l
Units: mg/l |Units: mg/l |Units: NO,, Units: mg/l | Units: mg/l
Ferrel
3-30~-89 12:08 #1 16 17 5.1 0.3 61
Ferrel .
j§—89 07:30 Well 17 17 5.2 0.3 63
l Potassium N Calcium Magnesium Iron Manganese
Units: mg/l |Units: mg/l |Units: mg/l |Units: mg/l |Units: mg/1
l Ferrel
3-30-89 12:08 #1 5.8 5.5 1.4 < 0.02 £ 0.02
Ferrel
4EB-89 07:30 Well 5.8 5.7 1.4 0.07 <0.02
I Arsenic " Lead Silver Chromium Cadmium
Units: mg/l |Units: mg/l | Units: mg/l |Units: mg/l {Units: mg/1
Ferrel : » .
3-30-89 12:08 #1 0.010 <0.05 < 0.02 <0.02 < 0.01
Ferrel o
i:'—89 07:30 Well 0.011 <0.05 £0.02 ] £0.02 < 0.01

MPLES BY:. Washoe Countv - D. Dragon

EP'SIS BY: SEM - G. Gross/A. Moos/J. MantravadiAPPROVED BY




. amteswre

d!ER QUALITY ANALYSIS RECORD

SIERRA ENVIRONMENTAL MONITORING

ROJECT NAME
Washoe County Department of Public Works J.K. WAS-314
Utilities Division P.0. Box 11130 Reno, NV 89520
P.0. #97624
SAMPLE IDENTIFICATION PARAMETER PARAMETER PARAMETER PARAMETER PARAMETER
ample Collection Station ]
_i Date | Time 1D. Copper Zinc Barium Mercury Selenium
MON DAY YR 0-2400 UNITS™8/1 uNiTs ™8/l | ynrrs ™8/l | gnrrs ™8/l | pyrps ™8/l
Ferrel
3-30-89 12:08 #1 £0.02 0.01 £0.4 < 0.0005 < 0.005
: Ferrel .
_IS—89 07:30 Well ¢0.02 0.01 < 0.4 < 0.0005 *
* - Result t9 Follow

b ] e -] -

AMPLES BY: Washoe County - D. Dragon

NlYSIs BY:SEM = G. Gross

/
APPROVED BY: WW“—‘\




1
1
L

SIERRA ENVIRONMENTAL MONITOR

ATER QUALITY ANALYSIS RECORD

PROJECT NAME 7 ‘
Washoe County Department of Public Works

" Utilities Division

P.0. Box 11130

’Reno, NV 89520

]
L

- P.0. #98127
SAMPLE IDENTIFICATION PARAMETER PARAMETER PARAMETER PARAMETER PARAMETER
Sample Collection] Station - Alkalinity [Alkalinity Total Dissol
Date Time ID. pH Carbonate Bicarbonate Solids Color
_ mg/1 mg/1l
MON DAY YR 0-2400 UNITS S.U. UNITS CaCO, { UNITS CaCO. UNITS mg/1 UNITS C.U.
Jarboe
4-14-89 12:30 #1 8.3 )4 89 169 <5
-20- 89 09:30 Jarboe 8.3 ys 90 162 25
Hodges .
4-23-89 |09:00 |[Prod.Well 8.1 )4 107 191 <5
Sulfate Chloride Nitrate Fluoride Sodium
mg/1l
Units: mg/l |Units: me/l |Units: NO.. Units: mg/1 {Units: me/1
Jarboe >
4-14-89 12:30 #1 7 8 4.9 0.1 24.9
4-20-89 [09:30 |Jarboe 6 8 5.0 0.1 24.9
Hodges -
4-23-89 09:00 ProdWell 6 7 3.1 0.1 38.9
Potassium Calcium Magnesium Iron Manganese
Units: mg/l |Units: mg/l1 |Units: meg/l_!Units: mg/l |Units: me/1
Jarboe
-14~-89 12:30 #1 6.4 14.4 4.2 < 0.02 £0.02
-20-89 {09:30 Jarboe 6.5 12.8 4.1 < 0.02 < 0.02
_ |Hodges
-23-89 09:00 ProdWell 8.6 9.5 3.4 < 0.02 < 0.02
SAMPLES BY: Washoe County

ALYSIS BY: SEM - G. Gross/S. Poole/A M.




IIATER QUALITY ANALYSIS RECORD

SIERRA ENVIRONMENTAL MONITORING

PROJECT NAME
Washoe Countv Department of Public Works

J.R. WAS-314
Utilities Division _P.0. Box 1130 Reno, NV 89520
SAMPLE IDENTIFICATION PARAMETER PARAMETER PARAMETER PARAMETER PARAMETER
Sample Collection| Station
Date Time ID. Arsenic
MON DAY YR 0-2400 UNITS mg/1 UNITS UNITS UNITS UNITS
Jarboe
4-14-89 12:30 #1 <0.003
4-20-89 09:30 | Jarboe £ 0.003
Hodges
4-23-89 09:00 ProdWell £ 0.003

t
b
:

SAMPLES BY:

Washoe County

YSIS BY: SEM - G. Gross

-

APPROVED BY: %%M/\-—'




SIERRA ENVIRONMENTAL MONITORING

IATER QUALITY ANALYSIS RECORD

PROJECT NAME .
Washoe County Department of Public Works

J.K. WAS-314
Utilities Division P.0. Box 11130 Reno, NV 89520
P.0. #98395
SAMPLE IDENTIFICATION PARAMETER PARAMETER PARAMETER PARAMETER PABAMETER
Sample Collection] Statiom - Alkalinity {Alkalinicy Total Dissolj. :
Date Time ID. pH Carbonate Bicarbonate Solids Color
mg/1 mg/1
MON DAY YR 0-2400 UNITS S.U. UNITS CaCO._ | UNITS CaCO_ | ONITS mg/1 ONITS c.U.
- -
Hodges : :
5-1-89 15:00 #2 7.8 y 4 110 209 <5
Sulfate Chloride Nitrate Fluoride Sodium
mg/l
: Units: mg/l |Units: mg/l {Units: NO., Units: mg/l {Units: mg/l
Hodges ~
~1-89 15:00 #2 6 6 3.5 0.1 36.1
l Potassium Calcium Magnesium Iron Manganese
Units: mg/l |Units: mg/l |Units: mg/l |Units: mg/l |{Units: mg/l
r Hodges ' B
-1-89 15:00 # 8.1 10 3.7 £0.02 £ 0,02
I Arsenic
_I Units: mg/l
Hodges k _
5-1-89 15:00 #2 . "2 0.003

SAMPLES BY: Washoe County

YSIS BY: SEM - G. Gross/A.M. Moos/S. Poole

AFPROVED BY}% f/ /Z/\J‘\\_




WHITE—DIVISION OF WATER RESOURCES
CANARY—CLIENT’S COPY
PINK—WELL DRILLER’S COPY

. PRINT OR TYPE ONLY

1 OWNER &msémz KW

STATE OF NEVADA
DIVISION OF WATER RESOURCES

WELL DRILLER’S REPORT

Please complete this form in its entirety

ADDRESS AT WELL

OFFICE USE ONLY

Log No

" Permit No.
Basin

NOTICE OF INTENT NO .// 8’@

OC TION ;

T et e

= Date staned:-+ 5 /&;&/3 NEC Ty oo SRR

' Quali[y_ 0K, N

MAILING ADDRESS...../20: 28X 1130 ' JZAS Trrigmtiow we
l KrEsD. M. R9S2Z0 -
2. LocatioN ALY v SE visec... R T RO NSR... )L . LIASHYE. . County
l PERMIT NO 472]5:&—by4\?:£r6ke?sourccs Parcel No. w \‘ ll.SM kﬂum'ision Name
3. TYPE OF WORK 4. PROPOSED USE OBSERVA F10af ¢ ™ 1y or wel L
New Well Recondition  [J Domestic [ Irrigation [ Test Z{ Cable O  Rotary 2(
l Deepen - 0 Other ] Municipal 0O Industrial O Swock 0O Other O
6. LITHOLOGIC LOG 8. =, WELL CONSTRUCTION
Water Thick- Diameter..méﬁl.é‘. ........ inches  Total depth........ % fO.. ...... feet
l Material Strata From To ness e inches
C lea > (9] Zz0| 20 oo mmsamnesssssieeessrees inches
- Casing record z 9/;// A 12D
I Sand. wedd Clry 200 | 2S5 /g Weight per foot Thickness
, ' Diameter From - To -~
C /A Y 35 40 5 inches + Z fee! 4470 feet
! 1/ , inches feel feet
l Stsrd with C/h v a) 20 <0 inches fee feet
! inches fee feet
Pred 7o Carcee  Segard 20 | 2601290 o _inches fee feet
I inches fee «.....feet
Lo e Sascrd 6ol 272 / 17 Surface seal: Yes R No 0 Type Crlmtrl ot
Depth of seal é< feet ‘, L
fe Gravel packed: Yes B No O b B
' 54»‘-/:_{ lelfl'l‘ C /A b 30 4@ 20 Gravel packed from feet to 4% feet }‘ =
Clray 400 4.? 2l .22 Perforations: o
! , Type perforation /77 L 4 co £ S
C/AY Lt)/"({ Core 432 Wo q Size perforation V ~. 2= B
ole e Coliese From feet to F O feet -
I From feet 10 feet '
. From feet to feet l
From feet 10 feet
I From feet to feet
9. WATER LEVEL
Static water level...2 L -g 4 feet below land surface
l ‘Flow G.P.M P.S.L

10)-627

Date completed 4 A¥- .19, 2’? 10. DRILLER'S CERTIFICATION
This well was drilled under my supervision and the report is true to the
. best of my knowledge.
7. _ WELL TEST DATA
Name &ﬂ St)g D/er'////'{(g _[4/{
Pump RPM G.P.M. Draw Down Afier Hours Pump Contracior :
I ./ Addrecc/ Bor-2.1 €3/ g//l'e:OQ Cf -‘y 3 ALy
: Z /( Z ] " p- A ontractor
j / AN AD & M Nevada contractor’s license number *
issued by the State Contractor’s Board 00 23 LZ 9
Nevada contractor’s driller’s number
issued by the Division of Water Resources
Nevada driller’s license number issued by the .
: BAILER TEST Dlvxsw_ater sources, the on-site driller. / S 3 ? '
G.PM .Draw down feet hours Signed e A Ko, !
".G.P.M Draw down feat hours By driller pefforming actual dnlhng on site or contractor !
G.P.M Draw down feet .- hours {| Date loars. 200, /98¢
(Rev. 11-85) USE ADDITIONAL SHEETS IF NECESSARY S i



WHITE—DIVISION OF WATER RESOURCES STATE OF NEVADA OFFICE USE ONLY
I CANARYCLIENT'S COPY DIVISION OF WATER RESOURCES Log No.

PINK—WELL DRILLER’S COPY

Permit No.
' WELL DRILLER’S REPORT Basin
.PRINT OR TYPE ONLY Please complete this form in its entirety
b , . NOTICE OF INTENT No..//8F0.
1. OWNER..(/4 Shorc. o ADDRESS AT WELL LOCATION
I MAILING ADDRESS lé%. LoX.  LLZD S Souwth ol rrcsatios oot
N0 MU SRS20
2. LOCAT]ON¥¢L ...S.;.-.?.SF? .Z...?.'/a Sec... 2@....1... 26 N/gR.... 8. E.. (ASEKYE, County
.Z - Z Y —~—a {2
I PERMIT NO. Issued by Water Resources Parcel No. ) w‘ | Savt éo ¢/ 1S#bvision Name
3. TYPE OF WORK 4, PROPOSED USE OBSEXUA709 s Typg WELL
New Well 2% Recondition O Domestic O Irrigation O Test X Cable 0  Rowary X
l Deepen 0 Other 0 Municipal O Industrial O Stock O Other O
. IT IC LOG 8. WELL CONSTRUCTION
6 LITHOLOG . é —? . 2 é O
] Water Thick- Diameter__....\> ...f.{......mches Total depth..... 21 .S ... feet
Marerial Straza From To ness e inches .
ﬁ /A' ¥ & SZ« 5- i,nrhec
Casing record 2 94// W YA
I Cosnase  Saeed Sz 177251 )2 Weight per foot Thickness
L eT Diameter From To
é& L /ﬂl & Sgtql r/ /./> /2,7 /Z— - inches o fee m feet
e i oo inches ..“_.Zf.'....:’.—-..._...........fee ...... Zgé_.._..feet
S/A’ C/l@ pas 44 WJ{ / g? ZZC 43 inches feel feet
/ VAV inches feel : feet
Lharo . 2720 | 240 30 inches fee feet!.
l / inches feel feet
. Surface seal: Yes D'?o O Type._.C(“.f.‘z.‘!‘!&:‘.CI(m.
1 Depth of seal 5 feet s
‘ z Gravel packed: Yes X No O R
- Gravel packed from S8 feet 10-.. 260 feet © 7
Perforations: ot / /
Type perforation 1)77 ‘ J—CU7 '7 <
- - Size perforation. 5. 2% <=,
From L2 feet 10 230 feet
l From feet 1o feet
From feet 10 feet
From feet 10 feet
I From feet to feet
9. WATER LEVEL
S e Static water level 3-2 N ZS—L feet below land surface
Flow G.P.M P.S.L
. 9‘? Water temperamre.gﬁ’..(.’...(..PF Quality...L. K.
Date started Fffué o ZP?- ., 19
I Date complered L o= 10,575 10. DRILLER’S CERTIFICATION
= : This well was drilled under my supervision and the report is true to the
: best of my knowledge.
7. WELL TEST DATA ’
Name (ASLS L8 L //4/6 b L2,
Pump RPM G.P.M. Draw Down After Hours Pump Contractr ) . .
l ) Address £, B ax, ’Z/fZ/ CArSo~r Qo t{)’/)//{
. — T 7 L 7 7 ontracior .
Jg 2 ’( 77 £0 £ A7 Nevada contractor’s license number 40 ;
issued by the State Contracior’s Board 23 / .9
Nevada contractor’s drilier’s number :
issued by the Division of Water Resources
Nevada driller’s license number issued by the ‘
: BAILER TEST : Division of Water Resources, the on-site driller / 5 8?
» G.P.M.. . Draw down feet ... hours || gioned /. /im Y r——
G.P.M Draw down feet hours By driller performing actual drilling on site or contractor
G.P.M Draw down feet ... hours Date mi—‘—&i Sd‘ . /Y S’?

(Rev. 11-85) : USE ADDITIONAL SHEETS IF NECESSARY 01627 <SPS



OFFICE USE ONLY

WHITE—DIVISION OF WATER RI:ISOURCES STATE OF NEVADA

"ANARY—CLIENT’S COPY . Lo N
I %IANI?—WELL DRILLER’S COPY DIVISION OF WATER RESOURCES P:rgmitoNo
WELL DRILLER’S REPORT Basin

PRINT OR TYPE ONLY

1. OWNER &/4540/2 D .

Please complete this form in its entirety

NOTICE OF INTENT NO../ZZ377

ADDRESS AT WELL LOCATION
I MAILING ADDRESS..AA.. AaxX.. Ll.20 AL Soutb.et 7207 5 B ... 42 IR ML
Riesa. ... . nlf... XISZ0
© 2. LOCATION ALLe)... v A LaJ.. Vs Sec....;@.Foe TRl NISR...... A, L7 Y ) Sho., County
l PERMIT NO.%‘?I))("\V}“Q?R%()%!\ Parcel No. H&'d‘,' Subdivision Name
3 TYPE OF WORK 4. PROPOSED USE OBSERLA T/ 04 5 TypE WELL
New Well Recondition O Domestic [ Irrigation D Test B« Cable O Rouary 3¢
I Deepen D Other 0O Municipal O Industrial (3 Stock O Other O
6. LITHOLOGIC LOG . WELL CONSTRUCTION
- Water Thick- Diameler......éu 4. ......inches  Total deplh.._.....fdo..........feel
I Malcnal Strata From To ness inehes
A& ////Vl)l/““ 2 /Z /Z inches
_ Casing 1ecOrd....ct .. Sl bt ELTO
l O Lot /. Z 2/ / 7 Weight per foot . Thickness....ceeeee.... —
/ Diameter From To
,9/4 vt =/ 74 / '/ 0 weeeeoene....inches +2 fee %d) feet
inche fee feet
_2;/{! g ,9/"-1(/*/&0’[4(447 ¢/ é Z 2/ inches fee feet
inches fee feet
Q/VJ /9'/'14£K/ & C/PL;/ &2 '/é ( '/03 inches fee feet
l inches fee: / feet
' LS 1 /80 | LS || Surfaceseal: Yes . No O Type..m:.‘(..ﬁ.__.__;
Depth of seal A28 feet . ;
/%0 1770 4 o Gravel packed: Yes 534 No O e
- Gravel packed from Z ?/) feet 10 ,¢ v feet ;
2% | ool H0 -
Perforations:
2 oy |/ VZ3) Type perforation 22 Lot
Size perforation J§‘ % 7k
- ~ From ?_ 27 _feet 10 %(D(’) feet
I From feet 1o, feet
From feet to feet
From feet to., feet
I From feet to feet
T 9. WATER LEVEL
Static water level.... . on L feet below land surface
l Flow G.P.M P.S.IL
B Water temperature£Zx.{.°F  Quality...424
Date started fFrEA z7 19.%°¢
I Date completed I & o5l 10 ~ DRILLER'S CERTIFICATION
g:slts (\;\;«‘:rl'l1 ;vzfl :\:il];ggeunder my supervision and the report is true to the
7 WELL TEST DATA Name.. /245/C Dﬁ//{ Lace T2,
I Pump RPM G.P.M. Draw Down After Hours Pump N Contractor . [ - o
4 T JIK f,‘— AV A ,L:P/éjl Address p‘O 2 ég’i 2/4%0/1“1’3&/;4:/?"5'&/ . C4 ¥ U‘/'
Nevada contractor’s license number o,
issued by the State Contractor's Board
Nienued by he Diviston of Weter Resources OO, 2.3 1 2.2
- BAILER TEST 5 N Division of Watey Resouroce, (e onrche seler /S 2.2
G.P.M Draw down feet hours Signed_:—f L oar v .
G.PM Draw down feet hours By drilierperforming actual driliing on site or contractor
G.P.M Draw down feet hours || Date TU/.“ B LD
(Rev. 11-85) USE ADDITIONAL SHEETS IF NECESSARY 01627 S5

~E



WHITE—DIVISION OF WATER RESOURCES STATE OF NEVADA OFFICE USE ONLY

CANARY—CLIENT'S COPY Log N
R L o Y Py DIVISION OF WATER RESOURCES g No

Permit No.
: WELL DRILLER’S REPORT Basin
PRINT OR TYPE ONLY Please complete this form in its entirety
b , NOTICE OF INTENT NO.£Z327
‘1. OWNER.LLAS hore. . ADDRESS AT WELL LOCATION
I MAILING ADDRESS... /0. AoxX.. L{/.30 LS50 South. o b Zre it e . o L
Kerqo. Al 29520
2. LOCATION, A/ ve AMut.. s Sec..2.Q......T.... 2l NISR.ofl ... E.. L IS4 O, County
LCLLAVL2N W AP
I PERMIT NO {X’éf%,gy {\é&.r c‘\o\,ll‘fé -3 BT e, HO=*+Z Subdivision Name
3 TYPE OF WORK 4 PROPOSED USEOBSELVKRT/0Y 5. TYPE WELL
New Well &K Recondition O Domestic O irrigation O Test 54 Cable 0  Rotary 3¢
I Deepen O Other O Municipal 0O Industrial [ Stock O3 Other O
6. LITHOLOGIC LOG 8. WELL CONSTRUCTION P
Water Thick- Diameler......é._.'.’?’/é...._.._..inches Total depth.......z....lé.....feel
l Material Strata From To ness .
_ ALt et : ) /7 7/7
Casing record..... 207 /9/1//- HELZ0
I Jalll /2 RVa /2. 21 / ? Weight per foot Thickness ...
/ Diameter From To
G rajfe ( =R/ 4 / ﬁ/O 2.2 inches +.2% fee Vi 25 feet
! inches i fee feet
S4A/¥ orfue( Cla s */ ezl 2| inches fee feet
7 r inches feel feet
. 7 &z /68 /03 inches feel feet
) inches fee / feet
/S /DS /O Surface seal:  Yes B4 NoDO Type Crsmre st
Depth of seal 4,5 feet
Gravel packed: Yes p. No [J oA
Gravel packed from 4 S feet to 274 feet 7 7
Perforations: ,
Type perforation m('/ / culs
Size perforation Vell'4 2 ’\-'r
From f( 7 feet 10 ) 7L feet
l —From szmmemmmessfeet to s T et s v
From feet 10 feet
From feet to feet
I From.. feet 10 feet
9. WATER LEVEL ’
Static water level =2, {) 7 feet below Jand surface
I Flow. G.P.M P.S.I.
] Water tcmpcrature.(aﬁ..(,fl-' Quality
Date started /C/-fﬁ ZZ — 19.57 :
I Date completed L . 19.8°9 10. DRILLER'S CERTIFICATION
= This well was drilled under my supervision and the report is true to the
best of my knowledge.
7. : WELL TEST DATA
Name @‘4—3) < DP:'//:’A/’C I=¢
l Pump RPM ., G.PM. Draw Down After Hours Pump 1% B /4230""“'“'07 (
iz 2 A~ /7 S e Address WY, GrA Cogrﬁlofrf:-!(r e y Al
Nevada contractor’s license number - -
issued by the State Contractor’s Board RT3 (2 2
Nevada contractor’s driller’s number °
issued by the Division of Water Resources
o _ Nevada driller’s license number issued by the -
: i BAILER TEST g Division of Water Resources, the on-site driller ,/ <= ?
- G.P.M.. Draw down feet hours Signed "7 o } .
- . G.PM Draw down feet hours By driller performing actual GHivng on Site OF CONtractor
it
G.P.M Draw down feet .2 hours || Date_JuldiC O . LY 2v

(Rev. 11-85) USE ADDITIONAL SHEETS IF NECESSARY 01627 <GP



l WHITE—DIVISION OF WATER RESOURCES STATE OF NEVADA OFFICE USE ONLY

CANARY—CLIENT'S COPY ; Log No.
CANARY-=CLIENT'S COPY @ oy DIVISION OF WATER RESOURCES og No

Permit No.
WELL DRILLER’S REPORT Basin
PRINT OR TYPE ONLY Please complete this form in its entirety .
b ? ’ ! NOTICE OF INTENT NoO.. L 5/
1. OWNER.ULRSAQE.. Lo ADDRESS AT WELL LOCATION .
I MAILING ADDRESS... 2. 20X... L4420 LSO Spth. o b L g et
Bl Ll EXEZO)
2. LOCATION. ALE .. ... Sl t.ts Sec..... ZS.T ........ ol A N/§ R....../_..g: ..... TN VELT 7Y S County
j = e Pzl s vt
3. TYPE OF WORK 4. PROPOSED USE I&S%< KV/f'TLIIU“f 5. TYPE WELL
New Well  Ciz Recondition O Domestic O Irrigation 3 Test ;( Cable O Rotary XK
I Deepen D Other 0 Municipal 0O Industrial (3 Stock D Other O
6. LITHOLOGIC LOG 8. WELL CONSTRUCTION
- Water Thick- Diameter...... _é ,‘4 .inches  Total depth...... 0? S -2—- feet
l Material Strata From | To ness i hos
7RI o) L s inches
- Casing record 2. -4 4 A2 L2Za
I c //9 Vit '/ g’ = ,? - Weight per foot Thickness
/ Diameter Fron_a To. .
Y/ I ey 2 LS ? 2 —inches *.Z.... feel 25 Zofeet
inches feel feet
I 4 /.;/14&4 140 C e V/ -/; /Q' 7 4 2 Q’ inches fee feet
inches fee feet
Z/A/CJF.,, Lo flar £ 2 £ . ?{Z / ?L. inches feel feet
I inche fee! feet
Surface seal: Yes No O  Type..Crlrmmmen a
Depth of seal 52 - feet \ g
Gravel packed: Yes [3< No O g
Gravel packed from -z feet to.... "2 5. G __feet r 3
Perforations:
l Type perforation..... 222 /v r!r‘/J
Size perforation...Zg. gz 24 S -
From ég feet to 2 < feet
l From feet to feet
From feet 1o feet
From i feet to. feet
l From Tfeetto - ] feet
9. WATER LEVEL ,
Static water level / £ 06 feet below land surface
l ) Flow G.P.M P.S.I
. Water temperatureZoo). L. °F Quality..£t f:z
Date started /5/;/4 Z ' . 19.2.'?
I Date completed £ oo 10529 10. DRILLER'S CERTIFICATION
g‘:;ls ;\;erlr]l \:Vlz::x g‘:’xl]:zc; eunde:r my supervision and the report is true o the
. et il Name_LAEES S 2200 s LxeC
l Pump RPM . G.P.M. Draw Down After Hours Pump Contracior
., Addre«/ é»\,{ W4 /d'gm{mcmr(’ﬁ/"'f\—-f 2. //. l({/‘
,Mf’é AL A AL AT Nevada contractor’s license number .
i issued by the State Contractor’s Board m 2 ? 12 C;
Nevada contractor’s driller’s number -
issued by the Division of Water Resources
- BAILER TEST : N Division o Wter Resoorece, e corche aciter._/ 327
G.P.M . Draw down feet hours szncd..:z_/f..@ -
G.P.M Draw down feet hours — By driller’ pefforming actual drilling on site or contractor
G.P.M Draw down feet ..o hours | Date.. [t A A %

T (Rev. 11-88) . USE ADDITIONAL SHEETS IF NECESSARY i : 01627 oGS



l WHITE—DIVISION OF WATER RESOURCES STATE OF NEVADA OFFICE USE ONLY

CANARY—CLIENT’S COPY v Log N
AR TS oY Py DIVISION OF WATER RESOURCES og No

Permit No
| WELL DRILLER’S REPORT Basin
PRINT OR TYPE ONLY Please complete this form in its entirety
; ‘ - ’ NOTICE OF INTENT No..//. &%/
1. OWNER.(LIASHOE £ ADDRESS AT WELL LOCATION
MAILING ADDRESS. .. 804 LI1Z0) LS00 LAESE.  OF. Tutiontio=
l Koo AU 29520
2. LOCATION. A . e St .05 Sec... ol S TRl NIGR..., & B leJASHIE County
l rEMm e 47{352%%%\0uz?2? Parcel No. 7‘,«/5 'rVM U &kb;ﬁn Name
TYPE OF WORK 4. PROPOSED USE OBSERVAH04 5. TYPE WELL
New Well BX Recondition OO Domestic O Irrigation O Test Dk Cable 0 Roury B¢
I Deepen 0 Other O Municipal O Industrial O Stock O Other O
LITHOLOGIC LOG 8. WELL CONSTRUCTION
Water Thick- Diameter...._. é ,/7{ .inches  Toual depth... 2 / Q_.._. feet
Material Strata From To ness
I ................. inches
Clny o 4 7 47 inches
/ . ! Casing record......Z. O{I& LELZD
l //ﬁvry sred  <edeal L7 2 | 2] Weight per foot 7 Thickness...oeeee..... —
Diameter From To
/7;/;” ;foe/ ,02/ /§5 évz Z inches + 7 fee! Z 20 feet
. : inches feel feet
I (//{-y‘?f §4»‘// /55 /S,(¢ ,2 C( inches fee feet
inches feel feet
-'[,}'/‘-‘/( If7€é QU/ )?4 Z/O ;?‘ (ﬂ inches fee feet
I inches fee .....feet
Surface seal: Yes }Z— No O Type-&o o :
Depth of seal - feet Y
Gravel packed: Yes No [ AT
Gravel packed from_...%é./__.. feet to.. .Z/ Q... feet “ =
Perforations:
I Type perforation 72U 4 éué
Size performmn YN ZJZ',
From d:/ feet 10 Z2LEO feet
l From feet to feet
From feet to feet
From feet to feet
. From feet 10, feet
9. . WATER LEVEL
Static water level 5?4: éa,g feet below land surface
l ’ Flow G.P.M PS.1.
) Water Iemperaturq{(.;(._.\,../..."F Qualiry..{ M.
Date started F L 27— , 19.€. '
l Date completed 4_. § / ,?.}. : 19 2-7 10. DRILLER'S CERTIFICATION
g:slts ;ell; ;vlz:rs] :\::llelgcgleunder my supervision and the report is true to the
lh WELT TEST DaTA Name 0 AS/ S LF. ///{ A S ( N
l Pump RPM I < G.P.M. Draw Down After Hours Pump . Contractor /
L0 L2 ,ﬁ/g7 I L) F Address. 2. ZLEZ( Cg’dﬁﬁ‘;’u o{ £ P Al ?772/ :
2 Nenied by 1 St Compaeiors Board L 3 / z 9
Nevada contractor’s driller’s number
issued by the Division of Water Resources
| BAILER TEST -+ - N Division of Water Resoureee, e ourcre acitier £ 539
G.PM i Draw down ...feet hours Signed i s
G.P.M Draw down feet hours By driller performing aciual drilling on site or contractor
G.PM Draw down feet hours || Date _J—r)AC,c 3.\ 3 / ? ,f’,}

(Rev. 11-85) . . - USE ADDITIONAL SHEETS IF NECESSARY - . 01627 <GB



l WHITE—DIVISION OF WATER RESOURCES STATE OF NEVADA OFFICE USE. ONLY

— \T'S COPY . Los N
A AR ERILLERS COPY DIVISION OF WATER RESOURCES PergmhoN0
WELL DRILLER’S REPORT Basin

PRINT OR TYPE ONLY Please complete this form in its entirety

1 'OWNER Ay A

ADDRESS AT WELJ LOC TION
LD LESL DL 772 M/ma el

NOTICE OF INTENT NO.. 2. ,7/

MAILING ADDRESS....% LBox... L1320

o 2o L VD S AYAS |

2. LOCATION.. S /= . S/Z... s Sec.. FO.... ..o la

NIS Reooeff o E. Lt A SAOE. County

PERMIT NO. 4—8’2,?0 4525/

Issued by Water Resources Parcel No.

b 4
\_‘a,VL,o ¢ * | Subdivision Name

TYPE OF WORK 4.

Deepen O Other (] Municipal O

PROPOSED USE C¥SERZLAAY7 | 5. TyPE WELL
Irrigation DO Test o=<| Cable O Rouwry 5S¢
_ Industrial O Swock D Other O

LITHOLOGIC LOG

l New Well ,EL Recondition O Domestic O

WELL CONSTRUCTION

Diameter... A_té ~~~~~ inches  Total depth.... EOQ ..... feet

Material gf:: From To T:é::‘ ) .
ZZ JIIRT 0 /3 /3 inches
Casing record....... 2. LB lh...... AL C D
ied AL u/ sz// c /A | £ 74 Weight per fool Thickness
. Diameter From To
pred  Setend IO/AH:'/{’/ A SA/PZ 21 ] / & ,? A cerrereeBmeniniCheS A fee :"/ 77 feet
: inche: fee feet
4A 25 4_/1‘ ZLE /‘M- ‘.2 2’ inche fee feet
- inches fee feet
J/‘A'-/Jﬁ/'f /M / g_s /./ inche fee feet
s . inches fee! feet
-, J74§/4/—‘ JARS 'gg ‘/ % Surface seal: Yes S, No O  Type T IA
s ' : Depth of seal 30 feet *
L Sl i arbs ZL=2 ZEL 1, ‘,2‘ Gravel packed: Yes < No O -
2 ; Grave! packed from Y& Ao feet to :4 ¢7 feet *
_silesits, s 292 1%
Perforations:
I é/’—'%ﬁ“- 372 ,427 35 Type perforation.. 1o (_U-hz?
Size perforation % Z %
Ol it £S 42 f;?f / ] From A o) feet to &~ }’ y feet
/ . From feet to. feet
MQS‘/ 7(4 : C é%? g@O b { From. feet 10 feet
- v From feet 10 feet
From feet 10 feet
B 9. WATER LEVEL
Static water level ; Z : !9 l\ feet below land surface
Flow.. G.P.M P.S.I.

Date cn;;-iplmed é’/ : ,/ ?/ T s mm—— .,.m. 9. 2‘?

Water temperature.éu;?..(....."F Quality.....{). b

1987

7. * WELL TEST DATA

+-10:

~-—-DRILLER'S CERTIFICATION

This well was drilled under my supervision and the report is true to the
best of m ﬁ knowledge .

BS/S Lzl lare  T%/C,

Name.

Pump RPM G.P.M Draw Down Afier Hours Pump

. Date started ,/'/Z ~ 22

TZZ il BT =707,

T - BAILER TEST

ntractor

Addressﬁl%x 7/&Z/ CHLS = ('1"/ /\//

Contractor
Nevada contractor’s license number
issued by the State Contractor’s Board V4 )% ) 2 ?
Nevada contractor's driller’s number )
issued by the Division of Water Resources

Nevada driller’s license number issued by the ’
. Division of Water Resources, the on-site driller / 5 2 7
G.P.M Draw down feet hours Signeﬂ' i A A o
" G.PM - Draw down feet hours By driller pErforming actual drilling on site or contracior
l G.P.M Draw down feat hours Dme \[d/“&(.—— 4‘?& /?r ?

(Rev. 11-85) : ) USE ADDITIONAL SHEETS IF NECESSARY 01677 am



' WHITE—DIVISION OF WATER RéSOURCES STATE OF NEVADA : OFFICE USE ONLY
"ANARY—CLIENT'S COPY L N
I R VELL DRILLEMS COPY DIVISION OF WATER RESOURCES P:fmitoNo
WELL DRILLER’S REPORT Basin

PRINT OR TYPE ONLY

. OWNER.LZAShoE o

Please complete this form in its entirety

NOTICE OF INTENT NO. /0.3 7
ADDRESS AT WELL, LOCATION

MAILING ADDRESS.. Ak Boxt..L1L30

/G'O LIRSE. oL Ir'/’/ma/'m«y*(uc 4

pnuvm N 9820

2. LOCATION.S /A& .. . %. S ... % Sec. 2O T 2. NS R.ccoh B B LUURAS B2, County
R28O . £525/ L.l Ho
PERMIT NO " Issucd by Waler Resources Parcel No. ~J ”I‘OO €. 77 Libdivision Name
3. TYPE OF WORK 4. PROPOSED USE O&SERYAT/OY] 5 yvpe wg L
New Well B Recondition O Domestic 0O Irrigation [ Test  hd, Cable O  Rotary pX
Deepen O Other ] Municipal 0O Industrial O Stock DO Other
6. LITHOLOGIC LOG 8. Z WELL CONSTRUCTION
. Water Thick- Diameter é ’é' inches  Toual depth....u,/"a.g:._....feel
Material Straa From To ness inches
Aot 12 | 1= S inches

ped Saad qf,'AN:/n'

l“ ! 3!4 51 it

~ .
12 1L 2 /174 Casing record......,. 2.0 ?A// 4120
7172 n< ! ? Weight per foot Thickness

)

ved asatt,

Diameter From To

Z inches P fee LAOS. feet

inches fee feet

inches fee feet

inches fee feet

inches fee feet

_______ —iiches fee feet

. Surface seal: Yes §& No O Type..C /f/ﬂ/rH‘IL .
Depth of seal 4‘0 feer ! s
Gravel packed: Yes & No O e i
Gravel packed from 4O feet 1o Z O_C feet ; s

.

Perforations:

Type perforation M/// (A% 715.

Size perforation -

- From 40 feet to /IOS feet
From feet to feet
From feet to0 feet
From feet 1o feet
From feet to feet
-
9. WATER LEVEL i
Static water Jevel. 4 ¥ S5 feet below land surface
" Flow G.P.M PS.L

Date started /5-/53 A

Date completed ,4-" £

1987

1987

Water temperaur€.x0.1.....°F  Quality LA

10. DRILLER'S CERTIFICATION

2 WELL TEST DATA

This well was drilled under my supervision and the report is true to the
best of méknowledge

ASLIS Deilliers  TerC,

Pump RPM G.P.M. | Draw Down

After Hours Pump

IR LK ) £ 2s

Name
Contracior
Address. 2. Bax 242N CRARSHLL r,«lv e
" Comtracior

Nevada contractor’s license number
issued by the State Contractor's Board.. N oVEVERS

Nevada contractor's driller's number

issued by the Division of Water Resources

o . " BAILER TE_ST
" G.P.M ' Draw down

Nevada driller's license number issued by the
Division of Wa(e?Resources the on-site driller. / g 3 9

) feet hours Signed Z %
“G.P.M Draw down feet hours By drill rforming actual drilling on site or contractor
G.P.M Draw down feet .- hours || Date .L_) Mo B0 4 L el od
(Rev. 11-85) v

USE ADDITIONAL SHEETS IF NECESSARY S 06 SYEm



WHITE—DIVISION OF WATER RESOURCES
CANARY-—CLIENT'S COPY
PINK—WELL DRILLER'S COPY

PRINT OR TYPE ONLY

bl. OWNER../4 <Az Yl I

STATE OF NEVADA
DIVISION OF WATER RESOURCES

WELL DRILLER’S REPORT

Please complete this form in its entirety

OFFICE USE ONLY
Log No
Permit No.

Basin

NOTICE OF INTENT NO. /375

ADDRESS AT WELy ;,OCATION .
MAILING ADDRESS.. £, Lok LLED L7 _Soots sedecd ok ,{—//'/,')'1474’&, ledR (7

st .. Mite. 2520

2. LOCATION..S&/ . St Sec... Q... T...... 2len....NISR. Ao Bl 3 AT, County
I PERMIT NO .= ’?Olgﬁf \\?fg::,r‘cf; Parcel No. @Lﬁ‘o d/‘i ZAS s.,bd.tgogﬁff@r
TYPE OF WORK 4. PROPOSED USE OBSARYA7, 0] s TypE WELL
New Well 34 Recondition O Domestic O Irrigation [J Test [3<| Cable O Roury B¢
I Deepen 0 Other | Municipal O Industrial - O Stock O Other O
LITHOLOGIC LOG 8. WELL CONSTRUCTION
- Water “Thick- Dlameler_...é _,/%- .inches  Total depth... ‘4 l Q... feet
I Material Straw From To ness —— inches
L vitive £2 ,/4{ pZ= | inches
Casing record..... 2.0 o%:4 bt LL20
s Weight per foot Thickness
I\ Licd 7 Corce. Qs ks { (¢ 240 f?é Diameter From To
celr.._inches D fee Z60 feet
inches fee feet
I inches feet feet
inches fee! feet
inches fee feet
I inches fee feet
Surface seal: Yes No O  Type.(g, (. 2eE T~
Depth of seal c0 feet e
Gravel packed: Yes B¢ No O A
Gravel packed from SO feet to..... 2B feet 7 °°
Perforations:
I Type perforation s i < dﬁé
Size perforation..Z%.24 755
From <0 feet to WA AN feet
I From feet 10 feet
T I . {l—From feet .to feet- - =
From feet to feet
I From feet 10 feet
9. . WATER LEVEL
Static water level Z -0 | feet below land surface
I Flow G.P.M P.S.1
: Water temperareZas2.{.°F  Quality (e
" Date stanted_.. _LEr 07 19.87 -
l Date completed ;_. / 198 ¢ 10 DRILLER’S CERTIFICATION
g‘:sx[s :;ell wlz:i :v?llelgdcunder my supervision and the report is true 1o the
7. WELL TEST DATA o /j ) f ool / VS s
l Pump RPM G.P.M. [ Draw Down After Hours Pump Contractor /
72 Vo~ P77, _;,,f/ﬁ/ Address L. Bk 7ot 4Z/C°£§§an s 4 .74
N esict by e S Comsanor's Bosrd A ZZ lz
Nevada contractor’s driller’s number
issued by the Division of Water Resources
BAILER TEST : N Ngf\iilg:llg?\;/al::: l;{sesgll:;?:z:r :;:u:r?-:x¥etgilller ,/ gg 7 ,
G.P.M Draw down .. feet hours | qiored T — : . !
. GQ.PM Draw down feet hours © — By driller pErforming actual drilling on site or contractor .
G.P.M Draw down feet . hours || Dae_tldere =gy - L& 25 |
(Rev. 11-85) USE ADDITIONAL SHEETS IF NECESSARY 01627 <Gl i



~ EN
WHITE—DIVISION OF WATER RESOURCES
CANARY—CLIENT’S COPY
PINK—WELL DRILLER’S COPY

PRINT OR TYPE ONLY

l‘l. OWNER 0J/4S40’E_ O,

'STATE OF NEVADA . OFFICE USE ONLY
DIVISION OF WATER RESOURCES Log No
Permit No
WELL DRILLER’S REPORT Basin

Please compiete this form in its entirety

NOTICE OF INTENT NO/&?Zg

ADDRESS AT WELL

CATI
MAILING ADDRESS.../50: £20% /1150 TS ouké %[/ﬂsw//w erd
KA<o MY ¥9C20

2. LOCATION....SW V., S L4, s Sec... 2

Tt NISReo LD E.... Lt IHSAH R County

1./ LA
md/qe/s Sdm:‘ﬁshilamc

l PERMIT NO..27 597 '__ A5

lwucd hy Waier Rewurcc< Parcel No.
TYPE OF WORK 4. PROP‘OSED USE CESCREAT O 5. TYPE WELL
New well B< Recondition O Domestic O Irrigation 0O Test &< Cable 0  Rotary G
Deepen 0 Other | Municipal O Industrial 0O Stock O Other O
LITHOLOGIC LOG 8. 2 WELL CONSTRUCTION ‘g
Water Thick- Diameter é /% inches  Total depth.. Wweswey feet
I Material Stra From To ness | inches
2 /’f( //(/Vl)t//““ O /4; /% inches
) Casing record z.” 9A// ALZ0
l red 7o Corre grntel /4 | S50 S/ weight per foor 4 Thickness oo,
: Diameter From To
éO/C(MI g '%/40\( 330 35’0 _CU Z inches +.Z fee /2 6 feet
, inches fee feet
l J2g o] /C HA i'c f . __?j?o ¢@O 2.0 inches fee feet
inches fee feet
inches fee . feet
I inches fee feet
Surface seal: Yes Q( No O Type..lot® 7 ST
Depth of seal £Z. feet P
Gravel packed: Yes o DO oA
Gravel packed from J feet to ¢&O feet ¢
Perforations: ; .
l Type perforation i? % —L%— 27174 4 CU.?S'
) Size perforation
From 7 Z feet to / 2 6 feet
l From feet to feet
From feet 10 feet
From feet to feet
I From feet 10 feet
9. S\MATER LEVEL
Static water level 4 ! ? < feet below land surface
l Flow. G.P.M P.S.I.
Water temperaturegg'\)...(..."F Quality___(J} E
Date started F EE 7 198? -
l Date completed ¢‘ /& 19_% 10. DRILLER’S CERT/FICATION
. g‘:slts (v’;crlTl‘ w)z:;s1 :\:lxlléggeunoer my supervision and the report is true to the
2. WELL TEST DATA Name (JASES Dol wre  THEC.
I Pump RPM , G.BM. Draw Down l After Hours Pump Contractor
LL R R A & A7, Address Ao Bk 212 CALSN=r: oéy YL

L

Comracror

Nevada contractor's license number .
issued by the State Contractor’s Board OO Zg (£ ?

Nevada contractor's driller’'s number
issued by the Division of Water Resources

“Nevada driller’s license number issued by the —~ ;
BAILER TEST Divisic_)_r_l_p_t‘)&ater/Resources, the on-site driller / = g ?
=G.PM Draw down feet hours Signed N -
G.P.M Draw down feet hours . By driller performing actual driliing on site or contractor
G.P.M Draw down feet hours || Date WO A Wk 37 4
{Rev. 11-85)

USE ADDITIONAL SHEETS IF NECESSARY . : : 01621 <SS
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