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l.

Srnmary and Reco endatLons

Exploratory test holes were drllled up to 400 feet ln fractured rhyolite

and/or metavolcanics. Extensive fracturlng occurs ln the lnterval 280-

380 feet below land surface. Thls lnterval appeared to have adequate

\rater produclng potential.

An 8-lnch test well wlth 165 feet of l5-inch conductor casing was

lnstalled to 396 feet. A sanitary seal around the conductor casing was

installed to a depth of 165 feet. The well has trlple nill-slot caslng

from 270 feet to 390 feet. This well produces from fractures in the

bedrock.

A step drawdown test determlned the well. to be ineffLclent at moderate

punplng rates. The lnefficlency Ls due to large frlction losses in

the fractures that serve as an extended well rather than the well

constructlon itself. A constant dlscharge test was run at 209 gpn and

186 gpo for 72 hours. Drawdown rates never stablllzed and at least two

irnpermeable boundaries or dewatered fractures were encountered.

The water quality lras generally good except for iron and manganese.

During the pumping test manganese levels remained constant at 0.22 ppn

whl1e iron levels dropped fron 0.94 ppm to 0.42 ppn. secondary drinklng

r^rater standards for iron and manganese are 0.50 and 0.1 respectively.

This well could be equipped with a 150 gpn punp and used as an alternate

supply to the existlng well. Punping should never exceed an average of

80 gpn' on a continuous basis. Water treatment is tlecessarv to meet

State requirements for iron and manganese.

2.
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IIVTRODUCTlON

The llorizon Hil1s General Improvement District Board of Trustees authorized

the L)ashoe County Utiltty Divislon to conduct an lnvestlgation 1n locating a

secondary sorlrce of water supply for lts subdlvision. A "back-up" well ls

necessary to comply with State regulatlons and County codes for subdivLsion

rtater supplles. The goal of the investlgatlon was to locate a \rater source

that would meet the water quantlty and quallty requirements of the

subdivision. This report documents the investigatLon, which included

exploratory drllling, test well constructLon and aquifer testing.

The locatlon of Horlzon lltlls Subdlvision at the base of peavine Mountaln

lends ttself to groundwater quality and quantity problems. The htghly

rnineralized and hydrothernal altered rock of Peavine MountaLn causes

nineralLzed water, speciflcally dissolved iron and manganese. Because there

are no sizeable alluvlal aquifers or surface streams ln the vlcintly,

fractured bedrock is the only reliable source of water supply. However,

locatlng such a well is quite often a risk. Washoe County chose a site for

exploratory drtlling in an area close to the subdivislon in a rhyollte plr1g

that appeared htghly fractured and without evidence of hydrothermal

a1 teration.

A contract was awarded to Sargent Irrigation ln January 1985 for an

exploratory test hole and air Ilft punping test to determine water quality

and quantity. Because of the highly fractured nature of the geology, and

favorable indications for Ltater quality and quantity, an 8-lnch test well

Lras constructed and tested. A pumptng test was completed in December 1985

and the results, analysis and reconrmendations are included herein.

2.



Exploratory llrtlltng

The exploratory drilling contract called

test holes htere eventuallv drtlled.

test hole.

one 500 foot test hole. Five

followlng Ls a synopsls of each

alr

were

test

for

The

Test f,ole No-l lras drilled to 200 feet L'lth a reverse rotary
drll1 rig. Alternating lenses of iron stained rhyollte and clay

encountered. The projeet geologlst (Michael Widner) termlnated the

hole at 200 feet because of unfavorabre hydrogeologlc condtLons.

Test Eole No- 2 was drllled approxinately 2OO feet to the south of

Test Hole No. 1 and drl1led to a depth of 350 feet before the rollers of the

trl-cone drill blt were lost ln the hole. This test hole encountered highly
fractured rhyolite and metarnorphosed volcanics with apparent good water

bearlng potential.

Test Eole llo. 3 was drilled approximately 6 feet to the east of Test

Hole No. 2 to a depth of 403 feet. The same geology and water bearing

fractures as ln test hole No. 2 were encountered. This test hole was

drtlled air-reverse with a hamrner blt and tri-cone blts. Several blts were

rulned due to the hardness and fractured state of the geology. The hamurer

bit becane inoperable below 300 feet due to excessl-ve water pressure. A nud

rotary rig was set up over the hole and never drilled deeper than g0 feet
because of lost clrculation problens. This clrculatlon problen was such

that the drllling mud flowed lnto non-water bearing fractures at a qreater

rate than drllling rnud could be provlded at the surface. Cement was used to

try and plug the fractures, but was unsuccessful.

3.



Test Hole lfo. 4 was drilled to 80 feet by a nud rotary rig
encountered the same problens of lost circulation. This test hole

located 25-feet frorn Test Hole No. 3.

Test Eole No- 5 was drllled to 300 feet by the alr-reverse rotary rlg

with an air harnmer bit. Excessive water pressures lnhibited the hanrmsr'51g

operation below 300 feet. Sargent decided not to drill below 3OO feet with

a tri-cone bit.

Based on the inforrnation obtained from the exploratory drilling, it \das

agreed uPon to drtll and construct a test well to 400 feet wlth a reverse

rotary nud rlg. The lost cLrculation zones would be cLrcumvented by

lnstalling a 16 lnch conductor casing to 165-feet with a cabLe tool drill

rig. A llthologic log is shown in figure 1. Test holes 2-5 al1 encountered

the same geology. Test holes 1, 2,4, and 5 were plugged wLth neat cement.

and

was
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Test lfell C;onatructlon and Ilevelopent

Construction of a test well began August 8, 1985 in Test Hole No.3 L'ith the

drilling of a 20 lnch hole by a cable tool rig. A 16-inch conductor casing

was inserted to a depth of 165 feet and conpleted Septenber l1th. 0n

September 12th' eight yards of grout (neat cenent) was used for a sanltary

seal to a depth of 165 feet to land surface. This conductor casing work was

subcontracted to MacKay Drtlltng.

on october 23rd, sargent rrrlgation set-up a reverse rotary mud rig and

began drtllirg a 12 inch borehole ln Test HoIe No. 3. The borehole was

conpleted to a depth of 400 feet on October 31st. Well construction was

conpleted November 1st (see figure 2). Two fifty pound bags of sodlun acid-

p1'rophosphate were added to the well to heLp breakdown the drilling flulds
(bentonite clay nud). Four hours of well developnent (punplng and alr-

llfting) occurred on Novenber lst and 2nd. on llovenber 4th, three yards of

pea gravel was lnstalled in the well-borehole annular space to serve as a

fonration stabilizer. Downhole problems prevented a drawdown tube frorn

being lncluded in the well construction.

Four hours of additional well developrnent occurred on December l5th. A

turbine line-shaft pump was installed to a depth of 350 feet. The well was

punped at rates varying from 160 gpn to 240 gpro with perlods of surglng.

This Punping and surging (turning punp off to create a backwash effect)

helps to renove sediurent from the well and to create a better filter from

the gravel pack or fornatlon stabilizer. Drllling fluids are also removed

from the well/aquifer. After developnent the water was clear and had verv

llttle sediment.
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Prmplng Teet

Two pumplrg tests were conducted from Decernber 16th to December 20th. The

llne-shaft turbine test punplng equlprnent consisted of 350 feet of 4-inch

punp colr.unn with twelve stages of 7 lnch bowl assernbly and engine. The

discharge rate was measured by a 4.124-tnch I.D. horl-zontal discharge pipe

wlth a 3.375-tnch I.D. oriflce plate. A manometer was attached to the

discharge pipe and adJustments to flow were nade by a gate valve or englne

r.p.m. adjustuents. Water 1evel measureoents were nade via a drawdown tube

provlded to a depth of 333 feet and were made to the nearest 1/100 foot.

SteP-Ilra$dosn Test

A step-drawdown test Ls used to deternine well effic.iency, well yleld,

speclfic capaclty and pumplng levels at various pumplng rates. Varlous and

lncreasing punplng rates are established for a minLmum perlod of 100 minutes

wlth a minimum of three periods. Thts test was conducted December 16th for

400 rolnutes (6 2/3 hours) at puurping rates of 115 gprn, 152 gprn, 209 gpn and

242 gpn. The data Ls shown ln flgures 3-5.

Figure 3 shows the drawdown in the well versus tine and pumping rate. For

each step the punping rate is noted as well as the speelfic capacity for

each step. Specific capaeity descrlbes the well capabtltty to pump uater at

a pumping rate per foot of drawdown ln the well. The drawdown in a well is

a function of head losses ln the well and head losses in the aquifer

formation and the punping rate - thls in turn is used to deterrnine its

efficlency. It is standard practice to determine these losses bv the

equation:
.,)

sU = BQ + CQ' (1)

where Sn is the drawdown in the well, Q is the pumping rate or discharge, B

is the coefficient of well loss and C is the coefficient of fornation 1oss.

I,trhen the speclfic drawdown (inverse of specific eapacity) is plotted versus
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discharge, a

figure 4. The

and the line

coefficient.

coefflcients.

straight 1lne can be drawn through these points as deplcted in

slope of this llne ls equal to the formation loss coefftcient

intercept with the graph ls equal to the well loss

Table I shows the calculations used to determine these

Table I

Step Ilrandorn Teats - Spectflc Gapaclty

Step a
lfel1 Yleld
(gpn)

s*
Diasdovn
after lO0 rl-n.

(ft)

Q/s
SpecLfIc
CapacLty
(ep/rt)

s/Q
SpeclfLc
Dravdorn
(f t/ep)

I

2

3

4

115

t62

209

242

15.27

28.30

41. 65

53.15

7.L4

5.72

5.02

4.55

o.1401

0.1748

o.L992

o.2198

Well efficiency Ls ultimately described by this graphlcal

equation

1

N = T:FJ?EE

nethod fron the

(2>

Table 2 shows

result s .

these calculatlons and figure 5 graphically dtsplays the

r0
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Table 2
Calculated Dravdorn and ltel1 Efftctency

a
Ifell Yteld

(ep)
carlHr.atea
Ilrasdovn

(f t)

E
Ilell
Efficiency
(z)

100

2o0

300

r2.8 53

37.6 36

71.1 27

(o.o6s)Q + (o.@06)Q2ty

E I
@

As can be seen in figure 5, well losses account for most of the drawdown as

the discharge rate is increased. Well losses should be a ml,nor portion of

the total drawdown. These losses reflect the construction of the well anong

other thirgs. At the designed pumping rate of the we1l, efficlencies should

be in the range of 7O-9O%. As can be seen from the graphr 8D efflciency of

only 427 is achieved at a purnping rate of 150 gpm. The physical reason for

such low efflciencies and high well losses stems fron the well penetrating

fractured bedrock. These water bearing fractures actually serve as an

extension of the well itself. Such 1ow efflciencies typify fracture flow

wells. The efficiency of this well may initlally increase due ro more

developnent of the fractures through punping. Well efficlency should be

tested on an annual basis ln order to insure proper maintenance and

longevity of the well.

Constant Discbarge Test

A constant discharge test is run l-n order to determine aquifer parameters

and discover any boundary conditions. Aquifer paraneters describe how well

the aquifer transmits water and its storage capabilities. Transmissibilitv

13.



is used to predlct future drawdowns or punping levels ln the well.
obvlously, for a well being used for twenty years or longer, this

inforrnation 1s lnvaluable. Boundary condltions such as faults (inpermeable

boundary) or large bodies of water - rivers, lakes and streams (recharge

boundary) have a cause and effect on the aqulfer-s natural condltlon and

flow pattern. A pumping well's drawdown rate will be effected by these

boundary conditLons wlth either an Lncrease or decrease in drawdown over

time. An inerease ln the drawdowrl rate infers that an lnpermeable boundary

of the aqulfer has been reached by the well drawing water frour the aquifer.

In a fracture flow well, this may mean that certain fractures mav be

entirely dewatered.

On December l7th, a 72-hour purupirg test

209 gpn was chosen, but later reduced

capable of sustaining the higher punplng

in the well versus tLne.

was initLated. A punping rate of

to 185 gpn because the purnp was not

rate. Figure 6 shows the drawdown

The early tine data (20 minutes) shows a low drawdown rate before an

increased, but constant drawdown rate occurs. This probably results from

dewatering snall uPPer fractures and storage effects. An increase in

drawdown then results fron the constant dlscharge drawLng nore rdater from

the main productlon zone of fractures (280 feet - 380 feet). At 3500

minutes (2 1/2 days)r 3D Lncrease in the drawdown rate occurs. This

doubllng of the drawdordn rate reflects an lurperueable boundary where no flow

occurs- Because of the nature of this fracture flow aqulfer, it probably

reflects the actual dewatering of a larger fracture.

Recovery Ilata

The recovery test occurs after the constant Q punrping test is encled and the

pump is turned off. Water level measurements are taken at specific time

l-4.
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lntervals to deterrnine the rate at which the aqrrlfer recovers. A plot of

these data should tre a nirror lmage of the pumping test. Flgure 7 shows

these results. Theoretlcally, the static water level should return to 1ts

orlginal 1evel after 72 hours. Figure 7 shows that at 72 hours after

pumping stopped (t/t' = 2), there was stll1 30 feet of residual drawdown

in the well- This indicates fractures were dewatered and could not

contribute flow to the well as inttially. After two weeks of recovery, the

well still has 20 feet of residual drawdown.

The results of this test show that the well derives its water frorn fractures

and that some fractures have been dewatered. A considerable anount of tftae

will be required for the well to fu1lv recover.

Results and IliscussLon

The step drawdown test has shown the well to be inefficient, especlally at

high punping rates. The lnefficlency results from high frictLon losses

associated wlth fracture flow. The fractures can be considered extension

of the well ltself so that these friction losses show up as well losses. At

a pumping rate of 150 gpn, the formatlon losses are nearly equal to the well

losses. The efficiency of the well at this pumping rate is approxlnately

45ii.

The constant dlscharge test clearly simulates fracture flow theory. During

the 72 hours of pumping, the rate of drawdown remained constant or lncreased

due to the dewatering of fractures. A total of 72 feet of drawdown occurrecl

during this test which represents approximately 4O"/" of available drawdowa.

At this rate the drawdown would reach a purnping level of 350 feet after

approximately six years of constant punping. This is also in the absence of

any additional dewatering of fractures or boundary conditions and in absence

of recharge.

17.



Long tern predictions of drawdown cannot be made based on the llmlted

amount of data avallable. The results of the 72 hour test indicate the rqe11

would 1lkely be subject to contlnually changlng conCitions and therefore be

innposslble to evaluate for long tern yeld. This differs from a11uvial wells

which are much more predlctable because of the predlctability of the aquifer

nedia. For fracture flow wells, a conservatlve rnethod of analysis is to

plot drawdown vs the square root of time as shown in figure 8. Accordlng to

thls plot, the drawdown would reach a 350 foot pumping level in

approximately 100 days. However, since this well would not be punped

contlnuously, perlods of recovery would occur as flgure 8 depicts. Based

on lnternittent purnplng as shown in figure 8, drawdown to 350 feet ls

reached in approximately one year. However, the above prediction is

conservative because lt does not conslder recharge which Dost certalnly

occurs and would reduce the rate of drawdor^m. Transurlssibilitv and

storativity could not be determined because observation wells were not

avallable.

An additlonal conslderation is that before the four hours of developnent

occurred, the statlc water level in the well was 131.5 feet. Eleven hours

after development the static had recovered to 143.2 feet. After the step

drawdown Punping test (6 3/4 hours) and about eighteen hours of recovery,

the static leve1 was 151.5 feet. Two weeks after the constant discharge

test' the well-s static vas I72 feet; 40 feet below the original static.

This indicates that probably soure upper 1evel fractures had been dewatered

and no longer contributes flor^' to the we1l. These fractures are probably

located above 170 feet (see Lithologic Log). Consequently, the practical

static water level Ls closer to 170 feet below land surface.

18.



DRAWDOWN ( FT. 

'o@oo N)o
5ooo

5o

(fc)
TO>z€q
RF>z<-{
z.

c,

fiB
F il't
; Hlg

frqt;
vz.o('9r'rn
q8
:ff
f;i

N\'
NS
\__

(s
C\s

___--_ {o

(o--o^-t---

--

@o

oo$$'l o



I'lhat is inportant ls rnatching the needs of the comnunlty to the well-s

capability. On a monthly basis, Horizon llills denands between 15 gpn in

the winter to 130 SPID in the summer. Peak demands have not been

deternined. The existlng well ls equlpped to pump 225 gpm. Baseri on this

limlted informatlon, a yearly average pumping rate of 55 gprn Ls used by the

subdivision or approxirnately 0.45 gprn/unit. For comparison, Lennon Valley

water cornpany currently supplies 0.65 gpn/unit. At thts htgher rate,

Horizon liills would need 82.5 gpn/year. Thts higher demand would probably

occur if water quallty funproved.

Based on thls information, it is reasonable to equip this well to pump a

maximum of 150 gpm with an average annual usage of 80 gpm. Because of the

uncertainty of lts long terrn yield, the well should only be used for back

up purPoses until addltlonal nonitoring provLdes the data necessary to

determine the well-s long tern yie1d.

20.



9ater Qualtty

A maJor concern with this well ls water quality. A problem ulth lron,

manganese and turbldity exlsts with the current well. It was hoped that

these problerns would be solved wlth thls new water supply source. In much

of the lithology, pyrite was disseninated throughout. Pyrite is cornposed of

lron and sulfur.

Durlng the constant dlscharge test and most of the step drawdown test, the

dl-scharge was elear and free of sedlnent. The temperature stayed constant

at 58O f. Electrical conductivitles generally decreased from 500 micronhos

to 470 micrornhos. Water samples were taken at twelve hour lntervals for

iron and manganese analysis. These results are shown ln Table 3 and

lndicate a general decrease in Lron frorn 0.94 to o.42 ppm. Mangauese is

fairly constant at 0.22 ppn. The prinary drinking water standards for lron

and manganese are 0.3 ppn and 0.05 ppn, respectfully. Secondary standards

are 0.6 ppt and 0.1 ppn. These results show iron within secondary standards

and manganese exceeding secondary standards.

During the punping test, the Washoe County Distrlct Health Department

sanpled for all constituents after 56 arrd 72 hours of prmping. These

results are shown ln Table 4. Also llsted, are results of analysis froo the

prlnary well talcen ln Novenber 1985. The overall quallty of the new well

water is good wlth mostly lons of sulfate, bl-carbonate, calciurn, magnesium

and sodiura. Total dlssolved solids are well withln prlnary standards. Thls

rrrater ls considered very hard with respect to calciun and manganese.

2L.



In conparison to the present well, the quallty of water fron the ner"'well is

slightly better ln nearly all constituents. However, lron and nanganese

still renain a problem and exceed prlmary and/or secondary standards.

Consequently, these waters do not neet wlth Washoe County Dlstrict Health

Departnoent standards. If elther of these hraters are to be used for dornestic

purposes, they must be treated for iron and manganese.

'Table 3

Saple Identtfigatlon Parareter Paraneter
I

Saple Collectlon
Date Ttne ((F24O0)

Iron
UnLts ngll

l{a ganese
Unl.ts lelI

L2-I7-85

12-U-85

12-18-85

12-18-85

12-1F85

12-19-85

I2-2r}5

0845

1940

o810

2100

0800

2130

0750

o.94

o.48

0.55

0.54

0.55

o.50

o.42

o.23

o.20

o.20

o.22

o.22

o.22

o.22

22.



water quality analysis for new and present well wlth sDl\rA prlurary standards
expressed in p.p.m.

O 
* Expressed ln standard units.

Table 4

Constltuent Nes llell Present Tell SIIJA
Prlrr Standards

TI}S

,rEardness

Calcltn

ll4neslu

Sodl-un

PotassLrn

Sulfate

Chlorlde

XLtrate

*Al-kallnity

Bicarbonate

Fluorlde

Arsenfc

Iron

Xaqganese

Copper

Zl:tc

BarLrn

Boron

Sili,ca

rColor

tlurbLdity

*PE

372

228

50

25

25

I
L79

2

0.4

92

LLz

o.27

<o.oo3

o.42-O.91

o.20-o.23

o.ol

0.02

o.02

o.o

30

7

1.5

7.54

128

265

60

28

22

2

190

5

0.3

L22

149

0.17

o.ool

o.zGL.2

o.lFO.29

0.01

o.ol

o.01

o.0

34

7-4s

2.L

7.54

500

8(F100

t25

250

250

10-45

L.4-2.4

o.05

o.3

o.05

1.0

5.0

l.o

15

6.F8.5

23.



w||lTE-DrylslON OI WATET IESOUnCES
CANARY-CLIENTS C'OPY
PINX_WELL DRILLER'S OO?Y

PRINT OR TYPE ONLY

lssued by Wria Resource

TYPE OF WORK
Ncw Well E Recondition
Dcepcn D other

LITHOLOGIC LOG

Milcrirl

s01

fractured volcanles

WELL TEST DATA

Pump RPM

141|0

STATE OF NEVADA

DIVISION OF WATER RESOURCES

WELL DRILLERS REPORT
Plcu conrplclc thls lorn h llr crtlrcty

ADDRESS AT WELL
Southwest of

Perccl No.

Diametcr hole

Casing rccord
Wcight pcr foot

Dirmacr
uctor 6,.n.,

Subdivision Nrmc

5. TYPE WELL
Cable D Rorary E
Othcr E

WELL CONSTRUCTION

NortcE oF rNrENr NO....55?9......
LOCATION__
.-{.s-rl-q.-"txuSiuiie..::*:::

inches Toral depth -...-.-S--0.9.-.-...*...r".,

..-..-Thickness..

OFFICE USE ONLY

log No.
Permit No.
Basin

l.

5.

D
E)

--..--..---_inchesl?.-.: 8 *inches

--.--.-*--inches

From

..........-+. ?----... -. -- r".t

............-.----.--..-...fcet

-.........-+..?. ----...... r."r
........--._....-.__.--..-.feet

...........--_--_-_-.......fcet

To

........1 -65............ r"",

........-.-...............-.fect

........!..Q.Q...-..-..... r..,

.....-..-..............-....feet

-......-............-..-.-..fect

Surfaccscat: ycs Dt _ I!q. F _ Typc--_*e.gIIr.F.Dt-...9.0.Ui-.....
Dcpth of scat-.---.-...--.-l! 5 '
Gravel packed: yes E.- No D
G ra v et packcd f ronr.... 

= 
-1- -5-.I - -*--.---,.",,o 

---3-.9-9- . -L. 
--..-. - - - -., r 

",l/U lnch nlnus welL rock ZftS /o 3%
Pcrforations:

Typc pcr f o ra ti o n --,-..-.-....U-1.1.&-d;;:;.;;;";;;?_e ipi5= d.ouble standar
rrom.-..---!10 .........feet
From

the report is true to

Nevada contractor's license number 21246

Nevada contracror's drillers number __ _-....-...L29_?.

D..95

'e...-8J

7.

4. PROPOSED USE
Domestic tr lrrigation D Tesr tr
Municipal GF Indusrrial D Stock E

nor correcElons

N cvad a d r i t I efi s I icen se n u m ber .,-_--_-_._---.._. _139_8_ .-.-..
\ l/ \r /\ Actual Drillcr

sieneo-...d,**Q Ln Arr.,ll ,

(t.v. Gll) USE ADDTTIONAL SHEETS TT NECESSARY



IZON HILLS I]'1IRO1trI'E }TI DTSTRICT

lssued by Wrtcr l,csourccs

TYPE OF WORK

New Well Dl Rccondition

Deepen D Other

LITHOLOCIC LOG

lntermlttent

o water

format

WELL TEST DATA

Pump RPM

WELL LOCATION
of Horlzon Hll1s 1 n1le

Subdivision Nane

5. TYPE WELL
Cablc D Rotary E
Other E

8. WELL CONSTRUCTION
Diameter hole *---5-.----....-inches Total depth..........?-QQ....-.-.....r".t

Casing record -
Weight pcr foot*--- ..-.-._-...-._..Thickncss..

Diimctcr From

Perforations:
Type perf oration-...--..------------

wlth natural nateri

....-.---.---.-.fect

9. WATER LEVEL

Static water level--.....--.-.-.-.--..-.-...........--......*.-....._-.feet below land surface

P.S.I.
Watertemperature...............-o F. Quality

WHTTE_DIVISION OF WATEI NESOURCES
CAIiARY_CLIENT'S COPY
PINX_WELL DTILLEX'S OO'Y

PRINT OR TYPE ONLY

STATE OF NEVADA

DIVISION OF WATER RESOURCES

WELL DRILLERS REPORT
Plcrrc complctc thls torm lD lt! cntlrcty

ADDRESS AT
Southwest

OFFICE USE ONLY

[,og No.

Permit No.
Basin

NorrcE oF INTENT No.......?.-117-.

3.

D
D

6.

c1

1

IO, DRILLERS CERTIFICATION
This well was drilled under my supervision and the rcporr is true ro
tlie best of my knowledge.

N.-.-QS.AB.IE!....9-4Bq-E.lq'...83_T_q.4I.I__0_l_{,....I]-{_c-.,.............__
Contractor

Addrcss_P..:..._O_.:P_o_L..?9_8..a.....88I_0_r....llv_ .. -925.9.5. .........._
Contractor

Nevada contracror's license number ..-..-...........?1.?l!.-E.. ......,. _

Nevada contracror's drillers numbe, .-................!-2.9.?- ..

Nevada dr

Signed

p"t.......-......4-u-9-QqI-1.9-.'.-1.?95.....

4. PROPOSED USE #I
Domcstic D trrigation tr Tcst A
Municipal tr lndustrial D Stock D

USE ADDITIONAL SHEETS tF NECESSARY
Oa2? <|FF Cl.t



WHITE_DIVTSION OF TATEI TESOUNCES
CANARY_CLIENT'S C{)PI'
PINX_WELL DXILLER'S OO?Y

PRINT OR TYPE ONLY

STATE OF NEVADA

DIVISION OF WATER RESOURCES

WELL DRILLERS REPORT
Plcrre complctc lhls lorm ln lts cntlrcty

Basin

5. TYPE WELL
Cablc D Rotary I
Other E

E. WELL CONSTRUCTION
Diameter hole 

--6--inchcs 
Total depth 

-150-.-.-.-..-....t..rCasing record____

Perforations: wlth natural nat.

IO. DRILLERS CERTIFICATION

This well was drilled under my supervision and the rcport is truc ro
tlie bcst of my knowledgc.

r.ram._q_H.ABIF_S_S4B_q_4U._.BBIS_.AIIQ]!.,....D1_C_.,..........._
Contractor

address.....3_:__Qr._I_o.J....?!_8._0__......8F_l!9r..._!_{E__I4p_4.. ...99_5.0J
Contrrctor

Nevada contracror's license number ---------..-ZL?k6-

Nevada contractor's drillers numbe, ----......7.392

Nevada driller's I number ...-....-..--.-..--

Dare.................-.-......+.U-q-u-F-!...-1-0-r....1.?-9-5

OTRCE USE ONLY

L,og No.
Pcrmit No.

HoRIZOA H
owNER_.Ql.Q._.._

NorrcE oF TNTENT No.......?5+2
ADDRESS AT WELL LOCATION

I L I N c A D D R E s s -..- 1 2 0 5-.1{-II{-!*S-EE ET--_---.- ._...____F:_1t_t!,lrep!__ql__U.p:_1.?pn._S.Lr.L9..._1__lr_t_1..e_._......_

2. LOCATION. SE SE

PERMTT No...!:15/4U:
lrsued by rrUrter Rcsourcc Prrccl No Subdivirion Nemc

CT

3.

6.

TYPE OF

New Wetl A
Deepen D

WORK
Rccondition

Orher
D
n

LITHOLOGIC LOG

so11

fractured. volcanics

eet

7. $'ELL TEST DATA

Pump RPM

BAILER TEST

4. PROPOSED USE #2
Domestic U lrrigation D Tcst E}
Municipal D Industrial D Stock D

(nd. Cll) USE ADDITIONAL SHEETS IF NECESSAN,}'
0.62r <DF crrr



Orui:}i'l$"#ffi'

wHtTE-DtVtStoN or wATEn lDsouncEs
CANANY-CLIENT'S COPY
PINX-WELL DNILLEN'S OOPY

PRINT OR TYPE ONLY

_.._..........._-_.._BE_.N_o_,.-.MVADA._39.52A.

z. LocArroN......F..E*......-. z ---5.8.......... z
PERMtT No.-.U.=

rts Resourcs

STATE OF NEVADA

DIVISION OF WATER RESOURCES

WELL DRILLERS REPORT
Plcrsc complctc thls form ln lts cntlrcty

Perccl No.

OTNCE USE ONLY

Log No.-*---
Permit No.-.--_
Basin-.*----

NorrcE oF TNTENT no...2*?.......
ADDRESS AT WELL LOCATION -
....$p.uthne.s-t*sf...Ilo.rlzo.n..I'l.l}s...L nl'l e

Subdivision Nemc

5. TYPE WELL
Cable D Rotary E
Other O

E. WELL CONSTRUCTION
Diamerer hole -...--6...........inches Total depth-..-....9-03...-.-...-....t..,

Casing record -

Diamctcl

3.

6.

TYPE OF

Ncw Well e '

Deepen D

WORK
Recondition

Other
D
tr

LITHOLOGIC LOG

feet

lost clrculatl

WELL TEST DATA

Pump RPM

....................-....-..feet

............................fcct

...-......-.....-........-..fcet

.--...............-.........f cct
Surfaccseat: yes El No D rvpc---9-94-e-p.!--E9g!..-
Depth of seal--*-g!..9n{-o-ng-4 

-...-.........-feerGravcl packcd: Ycs D No D
Gravel packcd from.-..-.-....-.....-............-...feet to._._.-.-...-___...__fcct

Hole caved-ln to 50 feet - l{ater table flIled
Pcrforations: wlth natr:ral naterl

Type perforation.......--_...._--.-.

Size perforation--....--.-------_....

..----.fcct

..----_-fect
From.-...--.--.-...-...--..---.....-----..-.----.f eet ..-.-_-.-f cct

9. WATER LEVEL

10. DRILLERS CERTIFICATION
This well was drilled undcr my supervision and the report is true to
tlie bcst of my knowledge.

Na-e_c..HABIE_g...S_AB.G-ENT--IBB.I_q4Tr_0-N.,.--r-!I.Q_,___......---.....
Contractor

Addrcss...P_......_o_i_F._0J ?l_9_g_-._.Bqlig_,.-.!!F_V_A_D..-.4-. .._8359j
Contractor

Ncvada contractor's license numbe r..............------?1?.!!.6

Nevada contracror's drillers number.- -.....------....-1_3.92.

Nevada d

........--.-..hours

........ --....hou rs

..........-... hou rs

4. PROPOSED USE #3
Domcstic n lrrigation D Tcst tr
Municipal D Industrial tl Stock D

(r.r. tlll USE ADDTTIONAL SHEETS TF NECESSARY
o{27 <@r cl.r



WHITE_DIVISION OT WATEA NESOURCES
CANANY_CLIENT'S COPY
PII{X-WELL DN,ILLER'S COPY

PRINT OR TYPE ONLY

STATE OF NEVADA

DIVISION OF }I'ATER RESOURCES

WELL DRILLERS REPORT
Plcrsc complctc thls form ln lts cntlrcty

OFFICE USE OI{LI'

Pcrmit No.

NOTICE oF rNrENr No..?. 7.........

LOCATION

2. LocArIoN.-.....F8....... 2......$E-........ z
PERM rr No.!i--ltapp.., . 4956?--...-..

RENO, NEVADA 8

lssucd by Wrtcr R esourccs Subdivirion Namc

3.

6.

TYPE OF

Ncw Well E
Deepen D

WORK
Recondition

Other

D
tr

J. TYPE WELL
Cablc D Rotary E
Other O

E. WELL CONSTRUCTION
Diameter holc -----F--.......inches Total depth -- 80 ---*...fect

-.....-.......-.Thickness..

Surfacc seat: yes f,} No D Typc.._g.e.IIgILgI.9_U.1......_.
Depth of seal-.-...-.-.a.band,pne-d._-_..-.....-.... __-.fcct
Gravel packed: Ycs D No D

IO. DRILLERS CERTIFICATION
This well was drilled under my supervision and the r€porr rs rrue ro
the best of my knowledge.

N",._c_H.48_IF.g...S_AB.gENT..JBB.-I.G..4TLO.ti._..I}io.,.....................
Contractor

eadressS-:...-O-.:..-$0-{...?.-4-9--0-...-.-IE.l!-0-,-..SJ4p.4. ..*._B_g59S. .
Contractor

Nevada contracror's license numbe r.--..-..--.-..-.?1*:\6_ __ - _ . -

Ncvada contractor's driltcrs number.- --.----.---..1n2-

Nevada d

Date,..............._._-........4ueu.s_t....1.0.r....1,98j.....__..

LTTHOLOGIC LOG

fractured. vo

o waler

Severe l-ost clrculat

WELL TEST DATA

Pump RPM

Wcight pcr foot
Diamctcr

4. PROPOSED USE #4
Domestic D lrrigation n Test E
Municipal D lndustrial D Stock D

1

USE ADDITIONAL SHEETS IF NECESSARY
062: <BD cR.!



SHITE-DIVISION OF WATEI TESOUNCES
CANANY_CLIENT'S COPY
PII{X-S'ELL DNILLER'S COP}'

PRINT OR TYPE ONLY

lssucd by Wtra Rcsourccs

TYPE OF WORK
New Well I Recondition D
Deepen D Othcr D

LITHOLOGIC LOG

so11

fractr.ued

WELL TEST DATA

Pump RPM

STATE OF NEVADA

DIVISION OF WATER RESOURCES

WELL DRILLERS REPORT
Plcesc complclc thlr form In llr cntlrety

Perccl No

Basin

Subdivision

5. TYPE WELL
Cablc D Rotary E
Other D

OFNCE USE ONLY

Log No
Permit No.

^-. tlut(t:1uN {[I,s GENERAL I{lR0\El'tr}II D]STRfCT NorrcE oF TNTENT No.....I owNER-..e./-e-X-4$lgE*q0u-lrr-5=e.m-rulric.j{on6slAD_DRE55 Ar yELL LocArroN_ ..__._....UetrtNc ADDRESs---12q5..I9-L!--ET8EET J.--S.-""ttlr'-i.sf.-H--o-"..i.2s.n-.H-t].Is.-_1-._ru!!.e _

3.

6. 8. . WELL CONSTRUCTION
Diamctcr hotc --.-9-.--*inches Total depth 

--.Jl-0--....-....f".tCasing record-

To

............................feet1

..................-.........r..t1

............................rccr1

...-......................-.fcetl

.................-..........fcet1

-...-.-.................-...fecrl

Gravel packed: Yes D No D
_Gravel packed from....................,.............feet to __-....-........-_..-_-..-.-.feetHole caved-ln to 5C feet - yater table fill_ed
Perforations: wlth natural nater

Type perforation.--.

.feet

-.feet

1.

IO. DRILLERS CERTIFICATION
This wcll was drilled under my supervision and the rcport is truc to
tlie best of my knowledge.

H"....9ir_4IlEF-.F_48_c_'Elg-_s&Iq$I1qN,-._$9_,
Contractor

nddress...._1.:....9.1....I9,I.._?.199.._...88__19.'-.Iy.. _8_g5a 5..._...........
Contractor

Nevada contractor's license number 21246

Nevada conrracror's drillers numbe r .---_-_J3gL.

Nevada d 1111"

Signed

4. PROPOSED USE #5
Domestic D trrigation n Tesr- E
Municipal D tndustrial D Stock D

USE ADDITTONAL SHEE'TS IF NECESSARY
o{:r @- cR.!.



Bo

V|/ASHCIE CCIUNTY
DEPARTUEXT OF PUBLIC WORXE

PUMPED UELL IIO

RADIUS oI PUXPED WELL

DISTAiICE trom PUMPED WELI

PUMPING TEST DATA
u)

,rr, l4riz^, h'llt
@*nw'il,l"'-noE / aF 2-

UTILITY DIVIIION

TYPE d R'XPIIIG TEST

I{'W O TEASURED

TOW TL.r IEASI.,RED

ll. P for yg'3 

- 

af1.
DCPTH or PUilP./AngXe 3& {t
cr6 glBUEnCEilCEr liifEl 

-l 

nmplng
puup oN: dorr tz/tb/€€ ,^" o9ry'
PUHP OFF , eao Jz/rbf^S ttnt /455

YJATER LEVEL DATATI HE
f: of f'.O co*rnENTs



WASHCIE COLJ]\ITY
DEPARTMENT OF PUBLIC WORXS

PUMPED U'ELL NC

RADIUS of PUMPED WELL

DISTANCE from PUMPED WELL

PUMPING TEST DATA

YTELL *6r;La, H, //s
@oBsERVArtoti ELLE TAIO/RECOVERY DATA
mGEzOFz

UTILITY DIVISION

TYPE of PUMPING TEST

HOW O MEASURED

I|oW WL,I MFJSURED
M. P. lor
DEPTH

$l's -- lley. 
-of PUMP/AIRLINE 35o /t url

7; SUBMERGENCE : initiot 

-; 

pumping
pur,rp ofr, dore tdre /eg rtne dt(
PUMP OFF , 6s11- tz/tt/o9 tin,Q lv{t

n

TI ME
f: of l':O

WATER LEVEL DATA
S!{TIC $/ATER LEVEL

IVATER
)RODUCT. COII4MENTS

t/r' READINC
coNv5rsloNs
CORRECTIONS

WATER
LEVEL S cS' e (NOTE ANY CIIANGES N

OBSERVERS ITIT'E ntEfrI t l'
lt39 7os 74 t74.17 l7 o.2-7 31.2.9
ilut 207 b t74.9 t 9t.59
il4t 229 e l?C.lLl 3t. 9z zog
ll.t5 ztl /a t75.13 3z-31
lt50 ztb lq t7b. 0 L 32.84
il55 LLI 2o t7l.68 3'.46
lToo LLb z5 t77.33 34-rt
t7r{ 231 30.1 ne.u 3q.12
lztS z4t 4o t7?.32 3L./o
t72E 751 9o (77.?? 3b.77 ?r29 onrl :9ob u*k< o <Bct
tz7< zLl Lo t 6t.t/ 3?.8?
1245 Z7l 70 l0z.zg 39.oL
t265 >81 8o t8r.o4 39. Bz, 7,o9
I>o9 z)t 9o th7.?, t10.77

t7t+ 7oo 99 th,/.87 4Lb5 7tt
Btf 3ot tm/t t84.9o t 8l-40 1/.60 z.l2 tne(ease A
tTtb 7oz I t96.)9 4t.7 6
t3t'7 303 z 187.o 4 4q.gz, zLlz
t7t2 305 4 t87.q4 44.22
tSLt b7 b t87.tz q4-55
t724 ve I /09.o) ,{1-81

Itzg v// /c /88.3E 45. t3 zqt/ '-on/=Coortnkre €g"r-
t9?o 7/b t5 t08.?7 4r.75
r3tt )zl zD t89.5e 4b.?t
tyl0 326 7t 1lo. t7 ' 4b.9 5
t)Ll' v3t )o l9o. Ll, I 47.44 244
t 3r5 741 qo t9/ b-7 q9.4 5
t405 3tt €o t92.59, 49.3b 7t1z cnnd.d^o,'rIxO tS'F
lLl/r 4Ll lrO n3.44 @.zb zllz
t4z5 771 2o 194.?'5 5 l.o3 Z9z
ttl4t 78r Bo t95. oo 5i.7e
I Ll Il5 )9t 90 t95. P>l 12.5 9 zL{ z /avl=50> tnlusC flE"F
t4r, Ll 0l loo teb.39 ltz.68 53.rL ulz 6rtl fert



WELL t{ori z^r H,'il s
DEPARTXEXT OF PUALIC WORX6

PUMPING TEST DATA {ffi"E?DlsEftFnoil IELL
FIISfi}IEIRE@VERY OATA
moE J_- gF z

V|/ASHCIE CCfUNTY
UTILITV DIVIEIOX

TYPE d ?T'XPIT{C TEST

rtow O XEASIJRED

IOT UL.T IEASURED

PUYPED UELL ilO
RADIUS of PUUPED }'ELL
DISTANC€ f?ont PUMPED WELL

ll.P lor lL'r rhv.
DEPTH ol PUHP/AfRLINE S5o 4t as1

PUMP OFF: dgrl

o/o SIJBMERGET{CE, initlol,- ; gunptng
p1up oN: dotl /L/t.,''.' 1;1,12 oBzo

/ z/"c1 umt o0oo

COI,IIIENTS

='|fu. e 58'r

WATER LEVEL DATA
TIITTC UATER LEI/EL / S/.,

TI }IE
lB of l':O

4L.t9 /e(



B
o

TYPEd ?txPfxG atI'fi G-san-'* DW

WASFIT;'ts ET'L'NI Y
OEPARTXE}IT OF PUBLIC WOBXT
UTILITY DIVIIION

lfow o IEASURED

IOW UL.r IEASURED

PUUPED UELL ITO

RADIUS Of PUT'PED WELL

DISTANCE front PUMPED WELL

WELL llor,"* //, I k
PUMPING TEST DATA @oBscRurrolr tELr

F,TIPIfiGT/ R E@VERY DATA

ll.P lor UL'r

moE -3- sF z

obv.
DEPTH ot PUMP,/AIRLINE 

- 

r"l
c/o SUBIIERGENCE: loitlot 

-; 

gunptng
puMp ON : .roto tz/P185 1,,ma oD Zo

PUMP OFF , 5s1, (z/zo/os rame 006

ty'rt

TIME
t! ol l'eO

WATER LEVEL DATA
SNNC WATER LEVEL 15 /.57 COilMENTS

4/i

c SEF,

t.le-

tz/zo



ry
o

DEPARTXENT OF PUSLIC WORX6
UTILITY DIYISIOX

U\tt{=)l-IIJE Ltf-rlJl\l I Y

PUMPING TEST DATA
TypE d puilnr6 E$ A"tLn+ b;sc\@
HOW O TEASURED

IOW UL,T IETSURED

PUUPED UELL NO.

RADIUS O' PUTPED }'ELL

wELL 4r;2. #ills

ffiiiiffi'
mGE / *+_

ll.P for UL'r
elec*ti<- soonde'r- DEPTH of PUilP,/AfRLINE 

- 

rrl

DISTANCE from PUMPED WELL

o/o STJBMERGET{CE : laitlol,- ; gunptng

RlMp or': 66 t4zz/6€ 1in2 oSoD-

"UnP 
V{ dotr 

- 

tinr:

coullEilTsYJATER LEVEL OATA
SANC WATER LEVEL

TI}IE
I : ol lt:O

tz/z I



H 

"qo

NEVADA DIVISION OF HEALTH
1660 N. Vlrglnh Strcct
Reno, Ncvrdr t9503

(702) ?r9{t335

State

Township

General Location

Source Addrcss

REASON TOR
B Loan

D Personalhealth

D Purchasc of the

D Rentalorrale pfoperty
D

7 UZb0

All of lhc Informsllon below nust ffllcd ln
or the rnrlysls wlll not bc

WATER CHEMISTRY ANALYSIS:

;rn;:;#:""*of 
samp'es

X Ctrect herc for ROUTINE DOtvtESTIC ANALYSIS./ \ircle the constituents nceded for PARTTAL ANALYSIS.

SAMPLTNG INSTRUCTIONS:
The sample submitted must be representative of the source. Spring rnd sur-
face water sample3 should be as free of dirl and debri as possible. Wells
should be pumped thoroughly bcfore sampling, changing the water in the

REPORT TO:
x"..--N\J
Address----
City
State

EFf : O.OZaO Thc rcsults below rrc rcpresentrl

T.D.S. @
103'c. 372

Hardness 228

Calcium

Magnesium

Sodium

25

25

Potassium

Sulfate

Fee--.-.-...-.

Collected by

PWS

S ....-.X---..

ANAL

TYATER:

Exo
Dxo

D tnigarion

USE OF IVATER:\,
R Domesth drinlin3 weter

'Btccothermel
O tadusrridormlnin3

E otrer\f*'.' lnitialr

OF
D Ycs

XY.'
Typc
Name

Spring Surfacr
wcll.--X.----Depth 

-ft. 

Casing diamao-l&---tn.
Hor--...*---Cold-!-- Ceriq deprh----fr.
lN UsE 0 Ycs Axo

only of thc srmple submltlcd lo thls lebontory. I 250
PN,INT OTHEN, DESIREO
CONSTITUENn;.BELOW

50

I st.----.---.------2nd...-.-.--.....--3 rd -_..--.__
Date Rec'd.-.. -.-----lnit.--.------
ppmF.patls per million, milli3rerns pcr liter
S.U.'L Strnderd Unitr

casing at least three water from filters should be sampled

Owner -
Addrcss

5 R: 0.7032 FoR LAB0RAT

Manganesc 0. 23

Boron 0.0

Arsenic Slllca 30

Olr.r c-..{.r .{s. fililt
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ERAL YNENAL ANAUSIS NEPONT

MfE tr ffiFORf JOA NUHSEA

CLIENT: Washoe County - Dept of Public l.Iorks

Utilities Division
P. 0. Box II130 Reno, NV 89s20

uofl [a/.Yl/n.

I^IAS - 31411-13-85

SANPLE IOEilNFICATPil OATA

lOEllflFlCAnUl NUNE? 3 Horizon Hilrs - New Werr

SAYPLE COLLECflOfl OA|E, ll - 4 - 8s--
SAUPLE &|LECfiPH ffIE: 0e:45 HRS

SAMPLE COLLECTEO er 3 Mike widner

sAyPLlr$ LocAnoN 3 Hor.izon Hilts
Washoe County, NV

felimf^,r,u KfStr l{s . P. O. ll 70614

uAttoAttffiE q /t
NtrnArE No. nq/ t

6.5 - A.52

fl/LFATE orq/ |

?[#oto**'r/'
f,Iibrrr, ,,,s/ t

itAGNEsau nt/ ,

OTHEN UATER OUALI|Y ANAITSIS NEWES'IEO

CflTENU DEPENAEilT Oil LOCAI-

U.S. ENWNAYENTAL PNOTEC|UI
STATE OF NEVAOA AWSPN OF

AVERAGE ltAXtHU'+t OAILY TENPERATURES

nilaRY oRtNKfi(G WATE? SrAilDAmS.
SECONOAFIY MITIKITfi VA|ER STANOANDS.

ANNUAL

ACET,ICY

HEALTH


