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1.0 FINDINGS

The Verdi School Well-was drilled to a depth of 602 feet.
It was cased with 8 5/8-inch 0.D. casing to a depth of 601
feet and completed with triple factory mill-slot perfora-
tions placed opposite the production horizon.

The well derives ground-water from fractured basaltic lava
flows below a depth of 550 feet.

The well was test pumped for a total of 87.5 hours. Test-
ing consisted of an 8-hour step-drawdown test at rates of
160 and 118 gallons per minute, a 7.5 hour constant-dis-

charge test at 88 gpm, and a 72 hour constant-discharge
test, also at 80 gpm.

Test results indicate that the well can be expected to
meet the irrigation water supply demand of 30 gallons per

minute for the school grounds ‘and playing fields virtually
indefinitely. :

Chemical quality of the ground water is excellant, meets
State of Nevada and federal drinking water standards, and
is suitable for irrigation purposes.

1 | ‘
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2.0 INTRODUCTION

A 601 feet deep, 8-inch diameter well was drilled for the Washoe
County School District at the Verdi Elementary School. It is
located in the SW 1/4 SW 1/4, Section 8, Township 19N., Range
18E., M.D.B. & M. in Verdi, Washoe County, Nevada. (Figure 1)

Drilling, construction, and testing of the well was orchestrated
by WILLIAM E. NORK, INC. a Reno, Nevada based hydrogeologic
consulting firm. Ultimate well design deviated substantially
from the specified preliminary well design based on lithologic
and construction ' data from the existing Verdi Elementary School
water supply well (Appendix A). The completed well is 601 feet
deep compared to an anticipated target depth of 400 feet because
permeable water-bearing geologic materials were not penetrated
above a depth of approximately 550 feet. The drilling discover-
ies illustrate a lack of uniformity in the geologic materials in
the vicinity of the school not evident at the surface.

Paul Williams and Sons, a Sparks, Nevada based drilling firm,
drilled and constructed the well and provided test-pumping

equipment. The aquifer stress ' tests were accomplished by
WILLIAM E. NORK, INC. personnel. ‘

This report summarizes the results of the drilling’ and testing
program and provides design criteria for the production pumping
equipment to be installed in the well.

2 @
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Figure 1.
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Verdi Elementary School,
Washoe County, Nevada.
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3.0 PRODUCTION WELL CONSTRUCTION

A nominal 17 inch diameter borehole was drilled by the air-rota-
ry method to a depth of 68 feet and lined with temporary l2-inch
diameter steel conductor casing which was ultimately removed at
a later date during installation of the cement sanitary seal. A
nominal 12-inch diameter borehole was completed from 68 feet to
a depth of 602 feet also by the air-rotary method. Geologic
materials penetrated in drilling comprised sands, silts, clays,
boulders, and basaltic lava flows. An abbreviated log of the
materials penetrated is given below.

Depth Interval Description |

(feet)
g - 12 - glacial outwash; sand,

silt, clay, and boulders

12 - 45 well sorted sand, clay, and
stringers of shale
45 - 65 . .sand, silt, ciay; two thin
gravel strata; minor 1lig-
nite .
350 - 602 basaltic lava flows;
groundwater 'derived from

fractures below 558 feet

Upon completion of drilling, the hole was cased with 8 5/8-inch
0.D., 0.25@-inch wall thickness steel casing to a depth of 641
feet. Blank casing was installed from one foot above 1land
surface to a depth of 521 feet with triple factory mill slot
" perforations from 521 feet to a depth of 601 feet. The casing
string was equipped with a steel drive shoe at the bottom and
the casing string seated firmly in the formation material. A
gravel formation stabilizer (nominal 3/8- x 1/2-inch size) was
installed from 681 feet to a depth of 105 feet. A cement seal
was placed in the annular space between the well casing and the
formation walls via tremie pipe from a depth of 105 feet to 1land
surface. Final well construction is summarized. in Figure 2,
below. A copy of the Driller's Report to the State Engineer and
a construction summary form are provided in Appendices B and C,
respectively. : i

Well development procedures to remove residual drilling debris
from the well bore and adjacent formation walls and to enhance
the hydraulic efficiency of the well commenced on June 3, 1986.

4 ' S
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gravel-fill pipe

8 5/8 0.D., 0.25" thick blank steel casing

1/2" x 3/8" rounded gravel -

for formation stabilizer

———8 5/8" 0.D., 0.25" triple perforated

.factory mill-glot casing (3 X 1/8~inch) .

drive shoe
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Development
perforated
was clear
terminated.

consisted of high pressure air-jetting of the
casing interval. - After 1 1/2 hours, the discharge
and sand free and development procedures were

6 @

WILLIAM E. NORK, Inc.

Reno, Nevada 89503



>

[y

4.0 AQUIFER STRESS TESTS

A 6-stage, 30 HP Georgia Pacific submersible pump was installed
in the well to a depth of 260 feet on June 5, 1986. Testing of
the well included an eight-hour step~drawdown test, a 7 1/2-
hour constant-discharge test, and a 72-hour constant-discharge
test followed by 36 hours of detailed water level recovery mea-
surements and seven days of daily recovery measurements. The
step-drawdown test was conducted in order to evaluate effect-

iveness of the well development procedures, well efficiency, and

to determine an optimum pumping rate for the constant-discharge
test. The constant-discharge test was performed to determine

- the long-term yield of the well and to assist in selection of

production pumping equipment. The initial constant-discharge
test was terminated when it became obvious that the 250 foot
pump setting was inadequate to sustain the test for the desired
72 hour duration at a constant rate. of 8¢ gpm. The pump was
subsequently lowered to a setting of 410 feet and testing
restarted after a suitable recovery period.

4.1 STEP-DRAWDOWN TESTING -

An eight-hour step-drawndown test was conducted on June 5, 1986.
Results of the test are summarized below.

Static water 1level prior to testing was 42.04 feet
below measuring point (M.P. = top of stilling well).
Testing commenced at @790 hrs 5/6/86. Testing was
terminated at 1500 hrs 5/6/86, after a duration of
eight hours. Water levels recovered to 85 percent
within four hours and 99 percent before the start of
the constant-discharge test. ’

Step Pumping Rate Duration Drawdown Specific Capacity
Q t s Cs
(GpPM) (Minutes) (Feet) (GPM/ £t)
I 129 2409 144.38 g.69
11 119 - 249 205.42 g.54

Step-drawdown data are plotted in Figure 3. Field data sheets
are provided in Appendix D.

7 @

WILLIAM E. NORK, Inc.

Reno, Nevada 89503



b

—— .o vay,

:--».1--1!----[!!1-
- JEUR..1. S, e e e e
NI e T ! e
. A A i
L “. Co I b
P P [
! “ . i t _
.- et . ' [ !
V. i s t | } .
IR ; ! _
— H _ H
N i . PR :
A. k...... _l [ P H .
— . H H . ~ ) .
u

.mng :Boviwhv mwxcso w..: oom_, Os wwswxw sy OONO

_;o

B

IR AR _ ..._....1.._-.,.:.q.,.w--.;....
s m D
: P n [
wuymb 3093@..0 naam
R
- .,..@00:,...,,. '
A
. .9
wdB oLl - Z deig . Mw
1
R o
' . . @
Coo0
+ ! i . Wf .
wdb 00t ~  daig
ST
ER T S SO I T SR el

(. 0109 9t

o~

3 :o_wu wo;.m. _oo:ow fo-cmso.m .v..o>

_..n i :
H o H ! < '
TN g m.s.u....
! _
i

o T i
® . : L _
i o i

ew%p%uaz ‘oudy

'

(= (=)
N <
N N

E. NORK, Inc.

o
o
N

09

o

0c

: .
i Dl ,
_ . . i : .
; ; Lo Rt
. 1 i H H
H “a i R | PP je-
N 1 R - | ' fa !
joo L * ey
.3. R U B A - h £ 4 n —
~ -

© ¢SANIIGYW "GO MISS3 B 1344N3M
IAIQ 0L X SITDAD Y JINHLIMVYDOT-inaS

oM



»r

4.2 CONSTANT-DISCHARGE TESTING

A 72-hour constant-discharge pumping test was initiated after

the

water level in the production well had totally recovered

following completion of the step-drawdown test. Testing was
aborted after 7 1/2 hours because the pumping water level was
rapidly approaching the 1level of the pump intake. Because the
transmissivity of the aquifer was not as high as the original
drilling discoveries suggested, the pump was lowered to a depth
of 410 feet to allow completion of a 72-hour test. The test was
restarted 6/9/86. Results of the latter test are summarized
below.

Static water level prior to testing was 46.9 feet be-
low M.P. Testing .commenced at @908 hrs 6/9/86. Dis-~
charge for the duration of the test was held constant
at 89 gpm. Pumping was terminated at @998 hrs
6/12/86. Drawdown at completion of testing was
247.38 feet, a pumping water level of 294.28 feet
below M.P. for a specific capacity of 0.32 gpm/ ft of
drawdown. Water levels recovered 990.0 percent within
13 hours and 94.0 percent within 36 hours.

Drawdown and residual-drawdown data are plotted in‘Figures 4, 5,
6,and 7. Field data are provided in Appendix D.

4.3 ANALYSIS OF PUMPING TEST DATA

Pumping test data were analyzed to determine the hydraulic char-
acteristics of the aquifer. Transmissivity, the overall ability
of the aquifer to transmit ground-water, was calculated util-

izing

the Theis non-equilibrium equation and the Cooper-~Jacob

approximation of the Theis equation. The other principal hy-
draulic characteristic of the aquifer, the coefficient of stor-

age,

was not calculated due to the lack of a suitable Observa-

tion well. Although nearby, the existing well which provides

the

source of water supply to the school was not used. The

principal reasons were:

l.

It was in use during testing. Drawdown resulting from
pumping the new well would have been masked, by drawdown
induced by pumping the existing well.

Acccess to the interior of the well bore for measuring
water levels was poor.

The well 1lacked a stilling well necessary to protect the
water—-level sounder from tangling with the submersible

®
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.electric cable.

The Theis equation depicts radial flow to a well in a homogene-
ous, isotropic aquifer. While these conditions typically do not
exist in nature, particularly in a fractured-rock aquifer, they
are approximated closely enough to fulfill the assumptions of
the equation. The analysis methodology was applied to early-
time drawdown and residual-drawdown (a.k.a. recovery) data (Fig-
ures 4, 5, 6, and 7). Results are summarized below in Table 1.

Table 1. Transmissivity values calculated from the Verdi
School well pumping test data.

Method Data - Transmissivity
' (GpPD/ft)
Theis drawdown 278
Cooper-Jacob drawdown 282
Theis residual-drawdown 255
Cooper—~Jacob residual-drawdown 293
Average . _ 277

The similarity of the values calculated from the four separate
analyses suggests that the value for transmissivity is probably
representative of the aquifer in the vicinity of the Verdi
- School well. This value for transmissivity of the geologic
materials comprising the aquifer (fractured basaltic lava flows)
may be regarded as low, but -sufficient to meet the irrigation
water-supply demand of the school grounds and playing fields.

Examination of the test data plots (Figures 3, through 6) show a
departure from the Theis equation. The reduction in slope may
be attributable to a variety of causes. Among them are:

1. interception of a recharge boundary such as - the Truckee
' River by the drawdown cone of depression of the well,

2. vertical leakage from overlying or underlying
water-producing horizons, ’

3. variations in the thickness of the aquifer, or

4. 4@ range of responses peculiar to well hydraulics of

fractured-rock aquifers.

However, it is difficult to differentiate among these various

causes without data from multiple observation wells. While

14
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defining the hydraulics of an aquifer .serves to clearly define
the long-term yield of a well, the cost of constructing the
observation wells necessary in this instance is not warranted.
The demand which will be placed on the well under normal use is
small; few, if any, nearby users - tap the same water-bearing
horizon; and the data are sufficiently precise to vyield a
conservative or worst-case interpretation of well performance.

WILLIAM E. NORK, Inc.
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5.8 YIELD RATING OF THE WELL

5.1 WELL YIELD

The anticipated irrigation water-supply demand: placed on the
well 1is estimated at approximately .30 gpm for three hours per
day (reference: personal communication with Dale Doerr, OMNI-
MEANS, LTD.) Figure 8 illustrates the anticipated drawdown in
the well for continuous, non-stop pumping at 3¢ gpm. The analy-
sis assumes no recharge. Moreover, the value of transmissivity
calculated from early-time data is probably conservative. The
analysis, therefore, represents a worst-case- condition which
will likely not occur. For the pumping schedule of 30 gpm for
three . hours pumping followed by 21 hours of recovery each day,
actual drawdown in the well will more closely resemble the
solid-line portion of the line depicted in Figure 8.

For the pumping schedule described above the well is capable of
yielding as much as 80 gpm. Consequently, the well will meet
water supply requirements beyond the immediate future needs of
the school. ‘

5.2 PUMP DESIGN CRITERIA

Because the transmissivity of the aquifer tapped by the well is
moderately low, the lift experienced by a pump will be time-de-
pendent and will increase with time. Assuming that the static
water level” will be approximately 45 feet below land surface,
the minimum allowable pressure at the well head is 50 psi, the
pump is set at a depth of 300 feet below land surface, pump
column is two inches in diameter, the Total Dynamic Head which
must be overcome by the pump will vary between

45 ft + (50 psi x 2.31 ft/psi) + (1.88 ft/100 £t x 308 ft)
166 feet
immediately upﬁn startup and |
li@ ft + (50 psi x 2.31 ft/psi) + (1.88 ft/100 ft x 300 feet) =
| 231 feet |

after three hours of pumping.
The éimplest way to overcome this design difficulty is‘to allow
the pump to develop higher pressure early in the pumping cycle

which will taper off as the pumping lift increases. However,
the initial pressure upon start-up must not exceed 70 psi

(Doerr, ibid.)
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The recommended design criteria to meet the immediate water-sup-
ply requirements of the project are as follows:

1. 30 gpm from a lift of 110 feet and 50 psi at the well head
(TDH = 230 feet).

2. Pump setting is 200 feet below land surface.

3. Drop pipe diameter is two inches.

4. Pump 1is equipped with a 230 volt three phase electric
motor.

5. Installation includes a totalizing flow meter.

6. System pressure must be held to a maximum of 78 psi at the
well head either by a pressure-relief valve or by pump
design. ‘

Pumps which meet the system requirements are readily available.’
An example of such a pump is a four-inch diameter, 11 stage, 3HP
Goulds Model UTS30 which will discharge 38 gpm at a TDH of 231
feet and 36 gpm at a TDH of 220 feet (assuming 79 psi immediate-
ly upon startup). Note that this is not an endorsement of the
Goulds product, but simply an example of a shelf-item pump that
is readily available. Pumps from a variety of manufacturers may
meet the same criteria.

An alternative to the criteria above is to overdesign the pump
to account for any future increase in the water-supply demand of
the project over and above the immediate needs. A pump capable
of a discharge of 48 gpm could be equipped - with a pressure
regulating valve and set at a depth of 300 feet.

) ‘
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6.0 CHEMICAL QUALITY

A water sample for chemical analysis was collected at the
end of the constant-discharge test. Results of the
analysis are given in Table 2.

Table 2. Water quality data, Verdi Elementary School well.

Sample Drinking Water

Standard
Date 6/12/86
Time gog9
pH (field) 7.7 5

(lab) 8.9 6.5-8.5

E.C. (field) o 340 mho/cm
Temperature ( C) 17.8 5
TDS 218 ‘ 50809

Hardness (as CacCo3) 19

Ca 2.9

Mg 2.7 1252
Na 78

K . 1.9 5
Fe ' g.04 g.3 5
Mn . <@.82 2.95
HCO3 alkalinity 144

CO3 alkalinity 24 2

c1 5 2502
S04 12 . 256l
NO3 g.1 45 1
F 8.5 1.4-2.4

P g.16

As g.908 ' @.ﬂ?l
Ba <0.4 1.9

B g.2 1
cd <g.01 . ﬁ.@ll
Cr <@.92 Z.ﬂ;
Cu g.11 1.9 1
Pb <@.05 2.95 1
Hg <0.0005 G,ﬂﬁz
Se <@.0095 ﬂ.ﬂi
Aq <@.091 8.5,
Zn _ <0.91 , 5.0
Si02 24

1. USEPA Primary Drinking Water Standard
2. State of Nevada Secondary Standard

; | "Ilb

WILLIAM E. NORK, Inc.

Reno, Nevada 89503



.The overall quality of the ground water derived from the
well is excellent with the exception of a slightly elevated
pH. This is not a health hazard although it could cause
scaling in hot water heaters or boilers. To reduce the
potential for scaling in domestic hot water heaters, the pH
may be reduced by the addition of a small amount of chlor-
ine with a drip chlorinator. Use in hot-water heating may
require additional treatment.

The salinity hazard is low. Sodium Adsorption Ratio (SAR)
is 12.3. Sodium (alkali) hazard is medium (Wilcox, 1955).

Consequently, the water appears to be suitable for irriga-
tion purposes.

20
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The original contract (No. 86-12) issued by the Washoe County
School District required several work order changes and cost
adjustments. These changes are summarized below. Specific expla-
nations for each individual work order change are given in order
of their occurrence.

Modifications to Contract 86-12

Schedule Item(s) Unit Price Total Price Cost Differential

A 2&3 35.00/ft. 2389.00 + 1330.00
A 4 30.90/ft. 16020.09 + 4920.00
A 5 11.00/ft. 5742.00 + 1892.09
A 6 14.09/ft. 1120.99 - 840.09
A 8 58.00/yd. 406 .00 + 1ll6.99
B 2 L.S. 1200 .00 + 420.00
B 3 40 .03 /hr. 4720 .00 - 560.00
"B 4 65.00/hr. 487 .50 + 487.50
B 7 80.00 /hr. 1400 .99 + 1400.99
other generator 162.0¢/day + 162.00
gravel fill pipe 173.65 + 173.65

steel shoe 68.00 + 68. 00

Total . 9569.15

1. Schedule A, Items 2 & 3

The original contract called for a nominal l4-inch diame-
ter borehole and 12-inch casing from 1 foot above land
surface to 30 feet below the surface. Due to the geologic
materials encountered (sands, silts, clays, and gravels),
it was necessary to extend this design to a depth of 68.0
feet. - The additional 38.0 feet of 1l4-inch borehole and
12-inch casing at the unit price of $35.00 per foot in-
creased the cost of these items by $1330.88. This brings
the total cost for this item to $2380.00

2. Schedule A, Item 4

The contract design in this case called for a nominal
12-inch diameter borehole from a depth of 30 fee to a
depth of 400 feet. Due to the extension of the nominal
l4-inch diameter borehole to 68.0 feet, the 12-inch
diameter borehole was not initiated until this depth.
This diameter borehole was extended to 682 feet, an
addition of 202 feet of depth, however the increase in
item 4 will includes only 164 feet at the unit cost of
$30.00 per foot. This increase amounts to $492@.080. The
overall depth of the well was extended by 202 feet to 682

WILLIAM E. NORK, Inc.
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feet initially because no ground-water had been encount-
ered until a depth of 555 feet, and finally to allow
penetration of a sufficient thickness of the aquifer.

3. Schedule A, Item 5

Specifications in the original contract required 261 feet
of blank casing at a unit price of $11.00 per foot. Since
the aquifer was considerably deeper than expected, an ad-

ditional 261 feet of casing was installed. This increase
amounts to $1892.890. The total price for Item 5 becomes
$5742.00.

4. Schedule A, Item 6

Item 6 initially called for 140 feet of triple perforated
casing at a unit cost of $14.09 per foot. This amount was
not warranted since only 55 feet of aquifer was penetrat-~
ed. 80 feet of perforated casing was used for an overall
price of §1120.008, a savings of $840.00.

5. Schedule A, Item 8

Installation of 5 cubic yards of gravel at $58.00 per cu-
bic yard was increased to 7 cubic yards due to the addi-

tional 200 feet of borehole. This amounts +to an increase
of §$l116.090. Total cost for formation stabilization is
$406 .09

6. Schedule B, Item 2

Installation of a test pump to a depth of 260 feet was
increased to a depth of 410 feet since the transmissivity
of the aquifer was less than expected. The resultant cost
was $420.00

7. Schedule B, Items 3 & 4

Due to the fact that the step-drawdown test ran for a
total of 8 pumping and 2 recovery hours, this item
decreased in cost by $560.00. The additional 7 1/2 hour
constant-discharge test however, increased by $487.54.
This results in an overall savings of $72.580.

8. Schedule B, Item 7

Before drilling began, the well site itself was moved
approximately 80 feet east to allow room for a proposed
soccer/playing field. Since rig and crew were ready to
begin drilling operations at this time, an $80.00 per hour
charge was incurred for a period of 4.5 hours during the

WILLIAM E. NORK, Inc.
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move. On Sunday June 8, a standby charge rate of 80.00
per hour was allowed for 13 hours due to the fact that the
pump had to be lowered to a depth of 410 feet and pumping

could not resume until June 9th. This cost amounts to
$1400 .99

Miscellaneous

A generator-rental fee of $162.00 for one additional day
was charged because of the necessity of lowering the pump

and subsequent recovery time needed before re-initiation
of the constant-discharge test.

A gravel-fill pipe was required by Washoe County. A total
of 115 feet of 2-inch diameter galvanized pipe was instal-
led at a cost of $173.65.

A steel drive shoe was installed at the bottom of the
casing string at a cost of $68.90

Total miscellaneous costs $4@3.65.

WILLIAM E. NORK, Inc.
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CHANGE OXER g1

PROJECT: VERDI ELEMENTARY SCHOOL WELL

TO CONTRACTOR: Paul Williams & Sons Well Drilling
22 South Patterson Place
Sparks, NV 89431

You are directed to make the following changes in this Contract:

Increase well depth from 400 feet to 600 feet (only
a minimal, insufficient amount of water found at
400 feet) as per the bid unit prices.

ADD

P.0. 624552

CONTRACT FOR: 86-12

CONTRACT DATE: May 14,

$8,019.65

1986

................

----------------

-0

----------------

¢ 24,845.00

24,845.00

$ 30,864.65

The criginal Contract SUM WasS....uooirenrnenineinnenennennss e
Net Change by prcvious Change Orders.....coiiiiviiinnnnnnnnnns
The Contract Sum prior to this Change Order was..........ovenn...
The Contract Sum will be (increased)(dectoacedd{uachanged)by this Change Order .$ 8,019.65
The rew Contract Sum including this Change Order will be.........
The Contract Time will be(dnoneesed) decnoseed) (unchanged) by. ...

...... ' Days

The Date of Completion as of the date of this Change Order therefore is

William E. Nork, Inc. Paul Williams & Sons Well Dr1l

Architect ‘ Contractor

1026 West First Street 22 South Patterson Place

Address ' Address

Reno, Nevada 89503 Sparks, Nevada 89431

Kddress

Washoe County School Distric

Owner

425 East Ninth Street

Reno, Nevada 89520

By Wl S ale

2= 3 4%

ja te A-1- %6

Date of Issuance June 30, 1986

Change QOrder Numbe r_’

Date @/_}0//9&

]
|
|
i

Reno, Ne"fada 89503,

WILLIAM E. NORK, Inc.




CHANGE GR7IER #2

PROJECT: VERDI ELEMENTARY SCHOOL WELL

) TO CONTRACTOR: Paul Williams & Sons's Well Drilling CONTRACT FOR: 86-12
: 22 South Patterson Place
Sparks, Nevada 894.1 CONTRACT DATE:May 14, 1986

You are directed to meke the following changes in this Contract:

Net change in pumping and testing (Schedule B)
due to increase in well depth and associated
standby charges.

AUD $1,545.50
r ]
The 0riginal CoNLraCt SUM WaS. ... ...iuuneen ottt et e e $ 24’843'00
Net Change by previous Change Orders . ....uee e n et ottt et $ S’Oé,'65
The Contract Sum prior to this Change Order was............. ettt $ 32’84;'65
The Contract Sum will be (increased)(¥¥EXEX¥ENX{uneharvged)by this Change Order...$ i’214.i2
The new Contract Sum including this Change Order will be.....ovvee e enunnnn... $ 34, .
The Contract Time will be(increased)(decreased)(unchanged) by.......... Days
The Date of Comgletion as of the date of this Change Order therefore is
‘ William E. Nork, Inc. Paul Williams & Son's Well, Dril. Washoe County School District
- Architect Contractor Owner
. 1026 West First Street 22 South Patterson Place 425 East Ninth Street
~ Address Address Address
Reno, Nevada 89503 Sparks, Nevada.89431 Reno, Nevada 89520

i ey Wl Sdale -By}Q@.‘éZi AR By@gﬂ‘ﬁ@g&&w—

- Mate A -(-¢6 ' Date '7“‘ 3 -5C Date 7{//(//&___

——
- :
. Date of Issuance__June 30, 1986 o Change Order Number_ E__
‘ 2
WILLIAM E. NORK, Inc. &



APPENDIX B

DRILLER'S REPORT

WILLIAM E. NORK, Inc.

Reno, Nevada 89503



I Y Y VeV N

CAINAKY  ULILINL 5 2 U

PINK—WELL DRILLER'S COPY DlVlSlON OF WATER RESOURCES Log No

Permit No.
: WELL DRILLERS REPORT Basin
PRINT OR TYPE ONLY . Please complete this form in its entirety LS5 s
~ ! /'-’ / / ) . 7; NOTICE OF lNTENT NO. - S2, 2
OWNER/ M/}-AZ omdl 1/ o /‘}'uyn- il AD})&ESS AT WELL LOCATION.. . 5..0.%.. L, ,,;,..j »s.ﬁ»f“
MAILL ADDREss Z/Q ﬂ (‘3«.-"‘? /L-u zA Lx : 1 y TAVW.FE D
? 5 9’14:4 Z ?":) ) 'T? o) A
2. LOCATlON....::.S!;L(.'/-....S....u.:.‘.(..‘/a Se;,‘ & L7 N/S R..L ,\’y B Ll e bk, County
PERMIT NO.....%.Z.2.2.0 5.5~ '7/10 R
Issued by Water Resources Parcel No. Subdivision Name
T, TYPE OF WORK 4. PROPOSED USE 5. TYPE WELL
New Well Recondition [ Domestic [ Irrigation [ Test O Cable [J Rotary ED/
Deepen (I Other O Municipal &~ Industrial O Stock [ Other O
6. LITHOLOGIC LOG 8. WELL CONSTRUCTION
- Water Thick. Diameter hole...../..zz./..%..mches Total depth...... é..a..;z...fcct
Material Strata From To ness Casing record
Weight per foot..... 2 Qavgé. ....................... Thlckness ,1 2 S.O
_C’ / 0 / A Diameter From
: ~sinches feet feet

/ e o ‘. 7. L Jnches ... LD feet -.5‘ 22 feet
ot ;:) AW YK b inches feet feet

& 0 / (0 9@ inches feet feet
/\S-‘(? /?{ yf inches feet feet
/ 75 :)30 ? d‘- inches feet feet
2200300 27| surfaceseal: Yes G No O Type. At P o
[ Jor |5 ?_:" ?'/ Depth of seal A0 4( feet

Gravel packed: Yes [} No ]

32/ Y5 4% | Gravel packed from LAY feetto....é.a..z .......... feet

Mﬁ,— (3 . MA—!A-:') ?’/ & | 4/ 11/ Perforations: /
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Water temperature 63° F. Quality /' //l’)"&‘*-()/
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Date completed M/[A'"‘ 1 P Ll the bes y kn wle ge

j-_ : i/ a Name .c..ar—-—v "{W A/W

: onlracl
. 7. WELL TEST DATA - S\ p
Address.ﬁ..d.,-.... ! o0 W s~ I A A WY Ve i &
- Pump RPM G.P.M. Draw Down Alfter Hours Pump Contractor /’L&&/ I3
L XY o 57 99? - :7‘;7 Nevada contractor’s license number...Z. 5’??.3
Nevada contractor’s drillers number f7 .ﬁ-‘ 7
P 5
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4 S
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QL
G.P.M. Draw down feet hours Date - Q /7 - (P /:_\ zZ
G.P.M. Draw down feet hours X T X 3 e
[ 1 Xk > 7 . &
Rev. 681y USE ADDITIONAL SHEETS IF NEGESCARY
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CONSTRUCT1ON SUMMARY FOR WELL

TLOCATION OR OOORDS: VEQDC

Sl

EL‘;—V‘\QM\‘Q-(I\%

b U &

ELEVATION: GROUND LEVEL

TOP OF CASING

DRILLING SUMMARY:

¢ oo
BOREHOLE DIAMETER

TOTAL DEPTH

DRILLER Pw.\\mms i S
LaTter Wsee Daill,we
RENOI Nsuabda

RIG "”"4’ mod™ \ Star iSOx’
BIT(s) _17.5 " TRicons j2.25"
TRICONE '

DRILLING FLUDD AR MIST

"’
SURFACE CASING ]2~ TEmponary)
V4

[WELL DESIGN:

BASIS: GBROLOGIC LOG __ GEOPHYSICAL LOG .
CASING STRING(S): C=CASING S=SCREEN
+1.5 519.4 ¢4

CASING: C1 9_%”x 0. 25 " wAarL

Cc2

c3

C4

CONSTRUCTION TIME LOG:

START  FINISH
DRILLING:

0-70" Swi B s 45
7o'~ 150" s JE s g%
/50 - Yoo 5723 7%, 523 455

CASING:
0-70 S22 3% S22 470
520 97 $78 4°°
s 77 sy &
FILTER PLACRENT: 53/ 7% 53l 222
CRUENTING: 6=3 I”° &3 17
DEVELOPVENT: 63 17 43 2%
OTHER:
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b’%ﬂx o.28 u/rmm.}:
/X"xs” sloTs

Sl

S2
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sa
centraLizERs ___ Mo/ E

w

T7 77
FILTER MATERIAL ¥3/ gRAVEL" §yd

. 20 4
Z'/X%I - 5«-/:/3’
v 7 7
CEMENT
OTHER
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PUMP ON: DATEé—//-i_é TIME

LOCATION \/fprn Eppm, G¢ o PUMP OFF: DATE TIME
CLOCKEAESRD T er | Mesuoweny [PUNPING e -

TIME (fect)

t ' 46.90 |[s or s° 0

2200 | 2520 85724 (241,34 boas19] 53 | vt 1o

Gdo | 2590 K2F. 62 [241.72 Rosoes| 79 | an 3:‘1?3”‘" R TR
000 |2bb0 L8%.90 |2492. 00 bosa73] 92 | any reow

0%50 |2700 28919 |242.29 Qusgsq| g |5CT IO T SIRSTANTIAE
2990 | 160 299.3 V|24 2.4 |z04442] 8y

0929 | d¢120 28%.08 124219 [206959) 83 | AN ust crain A7
0950 | 2880 (o wn) GAS- vp —

1000|2440 288.4 ) 1241.5] l209899] B2 [T AN ey gl PRE
100 | 3500 288./8 (241. 28 2093124 €0

1200] 30 6o 287.93 | 74193 2098545° 79 |- par mpgeas . T %7

/300] 3120 d87.823 | 240. 93 033, | 79 AdT Frow

[499] 3180 287.92 |241.02 Rrosocst T |- apm 5ot~ 2+ FA-702
/507 | 3240 28%16 1247.206 21225 90

/602 3300 290,61 1243.21 2174 | o[O3 LT TSRS
(700) 33,0 290.94 .| 244.04 2124, & 86

/807 | 347 p 29/.57 | 244,47 1212728] 80 ECT350mmus TE GO PHEDHSE
/7001 3480 294,77 129487 (2132085 80 B

2000 354 o 291,33 |245.4y |n3ees| g (EC7 3eOmhsT TEEEF PHE T3
Ziod | 3600 29%:61 | 240.11 |214166 g0

200 | 3660 200.,9% |24 04 Bisean| g0 B YoAmehs TEESPF  pHETIE
2300 (3120 292.5% |z4L.43 usiz7| g0 . )
2400 | 30 293,04 1240 98 |2is007] go |567360wRs T CGTF T LTA
ojo0| 5%40 293.983 124109 121L037 %O

0228 F20 293.92 1247.03 |21 t| _gp |ECF TAmmbn TE a0 pRET0S
0300 | 3940 295,94 241,04 b4y | so A _
6400 4020 294,20 267,30 Rsay| go 567 TSN T EESE PP ETTE
0359| 4080 294.%7 | 24147 [go0a| s

0bo0 ‘“40 294.51 1247.6; |23433| 0 £+ 0pwmel Tz LACE  pAT 7,72
0700 | 4200 294.59 |2u7.4,q pugdeo| gp [Mevymenae semRsTRas
%00 H2 (0 294-28 | 241.48 (209445] €| Zmﬁéf‘:u’ffr“‘ o e
-O_CLOO ‘H)o 2,7?22 <20 Eoz3yoamols 1 b4%r, pH =272
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WELL NO.

-
_PUMPING JOBSERVATION WELL
OTHER OBSERVATION WELL(S)

DISTANCE FROM PUMPING WELL PUMP ON:  DATE(-9- §6 TIME )9 ¢O
LOCATION Ugan,  $Len  Seflaf PUMP OFF: DATE4-/2 ¥4 TIME 0500
. e WATER LEVREL N ,
[ B e REMARKS
t | t 4L 90 |s orde’ 0 |
. g;oooo //310 o 294.+8 247.38 Ponf TURAED OFF (& ©9Gco
090030 ¥2208| . 5 | 64| |24 g5 202 95 :5’% &uoueu&
0%t [4321 | /| 432 s¢s. 95~ | 198 5% 20 ‘b Recopenel
0902|9322 | z |z1¢1 239,47 /92.57 12.2%
0903|4323| 3 |/54/ 231,55 194, 57 d5.4H%
0qas | 4325 | 5 | 8i5 (216,88 | /19,95 J1.3% "
090214329 7 1L 1g |20s 24 | /55 3¢ 36 °/, a
90919329 9 | ¥81 /96,08 | /4218 39.7 %
OVe 4332| /2 | 3oy 1/89.13 737 23 HA.T 74 -
096 19336 /6 | 271 1172.5¢ | )75 ¢4 44.2%  *
o0920\434%0| 20 | 217 1163.997 | 176,99 52.8%4 -
092514345 25 | 173.8Ys5.29 | 127,39 5¢.2°p -
0930|7350 | 3a_| /4S Yv8.9) |/0/ 9/ 58.9%
093519355 | 35 724 V#93.31 | 9L 9/ 61 %o X
oMa 4360 4o | /09 38.9/ | 92,0/ 62.8% "
0950\ 4370| S0 |87 75 | 9Y 7¢ 65 7%
2090 [ 43¢0 | 60 [ 93 lr2e3, | 79.9/ YR EE
1020 4Yo0| FO | S5 117.74 | Fo.94 U4%
/0¥0|4990| 1@0 | 44 |111.96. (4. 96 13.7% *
/00| 4960l /20 | 37 107257 (0,35 YK
#}o 7490|/50 | 30 /0123 54.53 78 % -
{200 4520|180 | 25| 97.29]50.39 79.L9
1123014550 12/0 | 21,7 93,75 | 46.85 glay "
/300 14580 (240 | (4.1 | To .34 | 43 94 2 2%
(330M410(270 [ 17.) [89.47 | 4157 83.2%
1400110 300 | 15.17]8¢.31 | .4 34 7,
143p|4700] 330 | W.24] 94 47 | 3757 84.8 %,
I500[ 4760] 3,0 | 13.22|92.97 | 3597 54 Y%
1530 4820 390 12,34 | %149 | 3459 g6 %
o0 48%0] 420 [1(.62 [50.2) | 333] £6.5 7
[ 1700 142401 190 |10, 297719 | 3].29 g7 3,
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WELL NO.

PUMPING/OBSERVATION WELL
OTHLER OBSERVATION WELL(S)

M.P. FOR WATER LEVELS /5. 5 Sri.¢ i Ji
o &I)gli;rzg: buofl") PUMI'INS} IWELI. _ PUMP___Q,N‘;‘_'S DA"I‘E _ ,,TIMEE
3 VLTS, L SN — PUMPTOFF:D DATE -, 2 g'bTIMLQi‘Z_/_‘V;
3’ crLock[ELAPSED TIMY :Qﬁ?ﬁ.i:&? PUMPING KATE)
prmg | (Minutes) t/t! (Feet) (qpm) REMARKS
t t! 6.3 |s or s? Q
[$09 |S0vu | 540 | 9. 24 | 76,54 | 29.4¢ 8817 Rricovincs)
1990 |5060 600 | 343 |'74.79 | 27.99 58, 7Y Ree ppans
2000 |£,2.0 660 | 7.7 | 73,057 26.7¢ 84.27, " B
2100 {51501 720 | 7.19 | 72.56 | 25.b6 89.6% " "
2200|340 | %00 | L.c5 | 71.57 | 24.67 90.%, " )
230015300 (Gbo | ¢.i6 | 70.71 | 23.3 90,47,
240015560 | G20 | 5.2% | £9.92 | z3.03 90.7 P
b-15-44]010015420( 960 | 5,53 - .
0215 1&5ps |1odol .29 | b8. 42| 21,52 9.3 %, " i
2300 S840 | 1100 | 5 04| 4206 | 21.16 NS T "
) o418 |feoolnas | 4.97 | 0740 2050 917 % "
0502 |Zbbo 1220 4.64 | L7.1) 2021 9. %% )
o600 |S20 12p0] 4.47 | 66.59] 19.19 92 20 o
o700 |shp0l1nde [ 4.2 | Lo g4l j9. 24 Yz, o % "
Ot0o|iB4c 1400 4.17 | 5.59.] I8 .a o 22Ny PLoT fueay u4~ial.o:la -
0900|590 | 1460| 404 15,29 18.39 2.6  Ricoyened
1000 |50 [ 520 398 ] ¢4.79 | 17.99 Y
100 Jbozo | |590| 321 | ¢4.49 | 1759 92.9 %
1200 |Coyo | 4o | 371 | ¢d.08 | [7.18 1 93 % .
130016140 |1700 | 3,41 | 43.81 14.91 ‘73,2% .f':e.fauema(»"
: 40016200 | 1160 | 352 (45,57 | [b67 73.3% ]
. 1160016320 11830 | 3.36 | 62.99 | .09 93.5 %o L
b [0830]7310 138701 Q.55 | 59.74 | 12.94 4.8 o t
v |17301 7850 (3410 | 230 |58.49 | II.59 75.3 %
1 [ J000(g840l 4400] 2.01 | 54.76 | 9.6 96.0 %
Li730/9290]4850] .91 | 56.11 | 9.a! 96.3 7o "
v6- 16 10715 lions | 5675 .78 | 5504 | §.24 96.7°/, "
) 6-17 o130 1570|1130 | [,62 | 54.08 | 7.9 971 %
w18 (0730 [1%010] 8870) 152 | 52.84 1 5.49 47, Q‘/
L]0 %0 1H450(/0010 | 144 | 51.98 | 5.08 ®1.4°D
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