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Summary

The Spanish Springs Village subdivision service area has increased beyond the current peak day
production well capacify of the Desert Springs Water system. The water system is operated by the
Washoe County Deparhnent of Water Resowces, Utility Services Division. At least one 500+
gallon per minute(gpm) production well is needed to increase system.supply. The targeted well
capacity is obtainable, however water quality problems in the west valley area limit suitable
production'well sites. Water quality problems in the alluvial aquifer were identified as a result of
the constuction and testing of monitoring wells in 1993 for the water resource study
"Hydrogeology and Simulated Effects of Urban Development on Water Resources of Spanisi
Springs Valley'' prepared by the United States Geological Survey (USGS). lritial sampling showed
ground water in several west side monitoring wells exceeded the State of Nevada primary and
secondary drinking water maximum contaminant levels(mcl) for arsenic(As) and nitate(NO3 -N).
Two monilotittg wells were constructed to find^a production well site which met the following
requirements; sufficient well yield with. As, NO3-ldvels and total water quality that met ddnkin;
water standards. Figure 1 is a map showing DSMW5, DSMW6 and nearby Counfy monitoring and
production wells.

Lang Exploratory Drilling of Elko, NV started the drilling project on January 9, 1997 and,
completed well construction on January, 21 1997. The wells were drilled by the dual tube, reverse
air method. Monitoring well DSMW5 was drilled east of Alena Way on Washoe County School
Diskict properly and DSMW6 was drilled northwest of Spanish Springs Village, Unit 7 on
HAWCO property. DSMW5 was drilled to a depth of 680 feet and constructed to a total depth of
670 feet. DSMW6 was drilled to a de^pth of 610 feet and constructed to a total depth of 525 feet. '

Water quality samples for As and NO3-N were collected from DSMW5 at borehole depths of 180,
410, 580 and 680 feet. NO3-N concentrations ranged from l-4 parts per million(ppm) and arsenic
concentrations ranged between 0.08-0.18 ppm. Water quality samples for As and NO3-N were
collected from DSMW6 at borehole depths of 200, 260,340, 400, 460 560 and 610 feet. NO3-N
concentrations ranged from 0-0.3 parts per million(ppm) and As concentrations ranged from 0.60-
0.12 ppm. Formation water temperature ranged between 60-100 degrees Fatrenheit (.F) in both
wells. Well yield for each well ranged from 50-200 gpm per sample

The drilling project identified two sites that meet two of the three criteria necessary for production
well construction; satisfactory well yield and nitrate levels that meet State of Nevada drinking water
standards. Arsenic levels in both wells exceeded maximum contaminant levels throughout the
borehole. The potential yield of the wells and the urgency for increased well capacity in the Desert
Springs Water System prompted investigation of alternatives for water quality enhancement and
arsenic removal at each site. PROSYS Corporation was contacted about arsenic removal since they
are experienced in designing arsenic removal systems for high volume well systems. PROSYS
suggested implementing a pilot testing program for arsenic removal at one of the monitoring wells.
The pilot testing program was not.pursued due to the progam cost of apiroximately $22,000.00. 

.

Monitoring well DSMW5 has the potential for a shallow production well from 0-230 feet and a
deep production well from 0-660 feet. Estimated well yield for the shallow well is 200-300 gpm
and 500+ gpm for the deep well. An advantage of a shallow production well i's the temp'erature of
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well discharge will be kept below 70 degrees oF, which allows better mixing with lower
temperature water in the existing Desert Springs system. DSMW6 could be completed as a 600 foot
production well with an estimated well yield of 500* gpm.

At the time of monitoring well completion, the potential for a long term water exbhange agreement
between Westpac Utilities and the County for wholesale water purchase and delivery to Spanish
Springs Valley is being pursued by both entities. Construction of new production wells, especially
in areas where water quality is a conc'ern, is not a option that is currently proposed by staff.
Production well construction can always be considered in the future when or if a wholesale
agreement reaches completion

Drilling Operations 1

Monitoring. well construction was done by Lang Exploritory Drilling of Elko, NV. A Lang
modified, top head drive, air rotary drilling rig was used for borehole drilling. 6 v+ inch boreholes
were drilled at each well using the dual tube, reverse air rotary method. The boreholes were drilled
with hi-cone chisel or button bits. The dual tube drilling method was selected since it allows at
point collection of formation sample's with minimal circulation of borehole cuttings. The method
also allowed instantaneous well yield approximation of a selected zone of the borehole and discrete
formation water sampling with minimal mixing or circulation frompreviously drilled zones. Rapid
drilling rates can be achieved with this method with the slowest day of drilling producing 300 feet
ofborehole:

The drilling fluid consisted of potable water from the Desert Springs Water System and Baroid
Quik-Foam foaming agents. When it became necessary to clean the borehole of accumulated
cuttings, the density of the drilling fluid was increased using E-ZMnd synthetic organic polymer.
Twice during drilling of DSMW5 Baroid Qik-Gel high yield, bentonite clay was mixed with clean
water in a portable mud pit in order to drill through saturated, fine sand layers. A cyclone splitter
was used to discharge drilling fluid, formation water and remove borehole cuttings. All borehole
samples were collected at the discharge end of the cyclone splitter.

Foi'rnation samples were collected during borehole drilling at lve foot intervals with samples
bagged and labeled a minimum of every ten feet or at a major formation change. Borehole
geophysics loggrng of both wells was done by Welenco, Bakersfield, CA. A guarded resistivity,
long and short normal electric log, spontaneous potential and caliper log were originally specified
for each well. Long and short normal electric were the only logs done at DSMW6 because of
Welenco equipment failure. A natural gamma log was added to the contracted work by Welenco at
DSMW5 as an exchange'for the equipmerit failure at DSMW6. Water quality and formation
sampling, well design and construction supervision were done by Washoe County Utility Services
Division (WCUSD) personnel.

Well Construction

The monitoring wells were constructed using 2-ll2 intchblack steel pipe with steel caps threaded on
the bottom. Perforated pipe with three 3/32" X 3" inch double mill slots per foot was used in each
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well. All'pipe joints were connected using threaded couplings. All wells were installed with a
gravel envelope consisting of .well rounded, siliceous ll4" X 1/8" gravel supplied by' Silica
Resources Inc., Auburn, Califomia. Neat cement sanitary seals were installed with a grout pump
and tremmie pipe. A six inch diameter protective casing hnd locking cap were cemented in place at
each well head.

All monitoring wells were developed by air after the sanitary seals had hardened for a minimum of
12 hours. Well development was accomplished using the drilling rig aii compressor to blow high
velocity air through a one inch steel development line with a five foot perforated development tool
attached to the bottom. The slotted interval of each well was developed by surging in 10-20 foot
sections until clear discharge was produced. A well construction summary is found in Table 1.

Table I
Well Corstruction Summary

The monitoring wells were drilled in valley basin fill comprised of alluvium and lacustrine
sediments. Bedrock was not encountered in either well. The boreholes were continuously sampled.
and logged by WCUSD personnel. Well driller's reports for each well are in the appendix. .

DSl,tws

Alluvium containing sub-rounded, moderate to well sorted ganitic sand with intermittent small,'
sub-angular to sub-rounded mafic, volcanic gravel stringers was drilled from 0 to 224 feet. Sample
volume of gravel where encountered was 10-30%. Pliable, sticky blue and gray lacustine clay was
drilled from225 to 450 feet. Find to medium grained, moderately sorted and rounded andesite sand
with intermittent silty clay and volcanic gravel lenses was drilled from 450 to 680 feet. Sample
volume of gravel was 5-15%. The andesite sand drilled from 630-680 feet became finer as drilling
progressed to borehole bottom.

Short and long normal electric, guarded resistivity, spontaneous potential, six foot lateral and
natural garnma logs were done at DSMW5. Figure 2 is a borehole log and well construction
diagram for DSMWS. A shallow, uniform sand aquifer was drilled from 0 to 224 feet that has a
resistivity ranging from 30-60 ohmeters2/meter. Logging shows the large clay zone from225 to 450
feet has a consistent 10-15 ohmeters2/meter resistivity that separates a shallow arrd deep aquifer.
The deep aquifer from 450 to 680 feet is primarily composed of fine, mafic sand with a 10-20
ohmeters2/meter resistivity. The deep aquifer formation had higher water production during drilling
than the higher resistivity, shallow aquifer formation found above 230 feet(see Borehole Samples,
Table 2). Overall, dquifer formations in DSMW5 have a slightly higher resistivity and higher at
point formation discharge than the formations drilled at DSMW6.
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Well
Total Depth

Feet
Cased Depth

Feet
Blank Interval

Feet
Slotted Interval

Feet'
Static W. L.
Feetbelow

IILD.

Seal Depth
Feet

DSMW5

DSMW6

680

620

672

525

462

273

210

252

34.46

77.20

13q

100
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DSMW6

Alluvium containing coarse granitic and felsic volcanic sand with intermittent clay layers hom 5 to
20 feet thick, was drilled from 0 to 150 feet. Pliable, sticlqy to hard, brown and blue /gray clay was
drilled from 150 to 250 feet. Medium to coarse gained sub-round.volcanic and granitic sand, with
intermittent clay zones was drilled from 250 to 480 feet. Small to coarse gravel with a sample
volume between 10-30% was drilled in this section between 250 and 300 feet. Moderately sorted,
mafic volcanic sand with sfingers of sandy clay and small gravel was drilled from 480 to 620 feet.
Sample volume of gravel ranged between 10-25%.

Short and long normal elechic, single point and spbntaneous potential logs were done at DSMW6.
A guarded resistivity log was not conducted at this site due to loggng equipmenf failure. Figure 3 is
a borehole log and well co_nstruction diagram for DSMW6. The resistivity logs showed large clay
zones with 5-10 ohmeters2/meter resistivity from 150 to 230 feEt and 300 to 332 feet. Thinner,
intermittent clay beds with a similar lour resistivity were found thloughout the borehole. The
primary water bearing formations'from 330 to 520 feet have a resistivity of 10-15 ohmeters2/meter.
The finer volcanic sand and iandy clay formation from 520 to 620 feet have a r6sistivity of 5-10
ohmeters2/meter. The water bearing formations identified in DSMW6 by the borehole geophysics,
have an overall low forrration resistivity however the high discharge samples collected dqing
ariUing suggest a reasonably high formation permeability@orehole Samples, .T able 2).

Five borehole samples were collected from each well for sieve analysis so a screen slot size and
appropriate gravel filter pack could be selected for production well construction. Sieve analysis
were performed by Roscoe Moss Company, Sacramento, CA. A screen size of 50 slpt (0.05') was
recommended for DSMW5 with a gravel filter pack of #6 x #8 and a screen size of 80 slot (0.08')
was recommended for DSMW6 with a ll8" x ll4" gravel filter pack. Screen size was selected to
allow 90o/o filter pack retention. Complete sieve analyses are found in the appendix.

Borehole Samples

The primary goal of drilling the monitoring wells by the dual tube reverse method was the ability to
collect a water sample from a discrete portion of the aquifer with minimal delays in operation and
few equipment changes. Water samples were collected from various borehole depths in order to
verify if arsenic or Nifate-N concentrations were located in isolated formations or continuous
throughout the borehole. Water quality samples were collected at points specified by lhe
supervising geologist with selection criteria for sampling based on adequate formation discharge,
discharge clarity and lithology. At point formation discharge rate, formation water temperature and
a field.measurement forNO3-N were also collected at each sampling.

Nitrate and arsenic sarirples were anallzed by Sierra Environmental Monitoring (SEM) of Reno,
Nevada. Field measurements for nitrate were made using a LaMotte Field Testing Kit for NO'-N
with a range of'0-18 ppm. Discharge measurements were estimated by bucket test at the discharge
end of the cyclone splitter. Temperature was measured using a standard glass thermometer. Table2
shows a sunmary of field parameters measured and SEM laboratory results for the borehole water
samples collected from each site.
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Table 2

Formation Water Samples

Borehole sampling, at DSMW5 and DSMW6 did not identify a specific formation or borehole
section that is the primary source for nitrate and arsenic. Arsenic concenhations in DSMW6
remained relatively consistent and appear to be associated with the elevated thermal water gradient
throughout the borehole. This suggests that the well is located near a lineament that conveys
hydrothermal formation water along a structure that iould range from an isolated basin feature to
inter-basin in size. A convenient struchue for water movement is the regional Warms Springs fault
zone that trends north along Hungy Ridge af the westem edge of Spanish Springs Valley @ell,
1969), approximately ll2-l mile away from DSMW6. Nifrate concentation did not exceed 0.3
mglLthroughout the borehole, indicating the well penetates an aquifer which is not in contact with
nitrate bearing lacustrine sediments seen in existing monitoring wells to the north. Nitrate
contamination in DSMW6 from domestic septic systems in the HAWCO and Slcy Ranch
subdivisions shouldbe minimized by the well's upgradient location.

DSMW5 had nitrate levels that did not excebd drinking water ma:<imum contaminant levels and
decreased with drilling depth. The clay unit provides a natural vertical.barrier that restricts
downward migration of nitate between the shallow and deep aquifer. Nitrate levels in the clay
aquitard penetrated by DSMW5 were measured at 4 mgtL(Table 2, sample DSMW5-410). The
nihate value measured in the clay unit can be considered a baseline or natural value so a nitrate
increase above this level in the shallow aquifer could be attributed to man made sowces such as
septic tank and leach field discharge. The final sample taken at DSMW5 (680 feet) showed the
nitrate level had dropped to a similar concentratiori level measured in DSMW6, indicating that a
common formation between the two wells exists. Arsenic levels increased as borehole depth
increased, but stayed within a range of 0.10 mglL. The uniformity of the arsenic concentration and
sample water temperature throughout the borehole show DSMW5 is affected by the same geologic
structure and thermal setting responsible for high arsenic levels in DSMW6.

Water Quality

Water quality samples for inorganic compounds, which included testing for trace metals and routine
mineral analysis, were colleited at both monitoring wells. Samples were collected from both wells

Well
DSMW5

DSMW6

Sample Depth'
Feet

180
410
s80
680

200
260
340

_ 400
460
560
610

-N Field
pPm'

2-3
6-7
24
t-2

0-l
0-l
0-l
0-l
0-l
0-1

0-l

-N(SEM) Arsenic Temperature At Point Discharge
mglL mglL oF gpm
2.1 0.08s 65 60
4.2 0.098 60 100
2.4 0.11 75 200
<l 0.18 92 180-200

0.3 0.088 nla 25-30
<0.1 0.t2 80 50-60
<0.1 0.068 90 85
<o.i 0.061 90 loo
<0.1 0.065 93 150' <0.1 0.076 95 15Q

<0.1 0.078 nla 150+
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upon completion of air development. Water samples for inorganic compounds were collected in
one gallon plastic milk bottles and 60 milliliter(ml) plastic bottles preserved with nitric and sulfuric
acid. Water samples were analyzed by the Nevada State Health Lab in Reno, Nevada.

DSMW5 and DSMW6 meet State of Nevada primary and secondary drinking water standards for
all parameters tested except arsenic and nitate-N. The current(5197) State of Nevada maximum
contaminant level for arsenic is 0.05 mglL and l0 mg[., for nitrate-N. Complete water quality
analyses for each well are found in the appendix. A general water quality sunmary for each well is
found in Table 2. Constituents that do not meet primary drinking water standards are shaded.

Overall water quality is better at DSMW6 than DSMW5 which is presumably caused by the partial
penetration of lacustrine sediments by DSMW5.

Table 3
Water Quality Summary

Values in mg/L

Figure 4 is a Piper diagram used to categoize the water analyses collected from the new monitoring
wells and selected nearbywells. The diagram shows DSMW5 & 6 are considered to be in a aquifer
containing potassium-bicarbonate waters. Bicarbonate geothermal waters can be generally
associated with geothermal waters that have migrated some distance from a thermal fracture flow
source and mixed with groundwater(Nicholson, 1993). Nicholson also states that higher ratios of
sodium(Na) to potassium(K) are indicative of lateral flow, near surface reactions. A shallow,
moderately warn, geothermal setting that is located close to a frachue zone could be applied to the
area where the new monitoring wells are constructed. 

.

The general tend of monitoring well water classification in Figure 4 indicates water quality is
changing as welis transgress across the valley to the northwest. The linear anion trend from Na+K
to Ca for the wells plotted probably reflect ground water percolation through different lithologic
units, such as andesite sand versus granitic sand. The northeastem Spanish Springs Valley area

could provide a target location for production well drilling or investigation of existing agricultural
wells @onovan Well, Figwe 5) forpotentialpurchase and use.

Figure 5 is a potentiometric surface map in feet above sea level for the Spanish Springs Valley that
was generated using March, 1997 static water level measurements from27 wells.'The map shows,a
general flow from high elevation in the south and southwest to lower elevation in the north and
northeast valley area. A steep gradient develops between DSMW5 and 6 and continues in a

stretched *3" shape by DS4 and continues south to DSl. The steep contour levels suggest a

structural uplift caused by faulting. The skewed "3" shape also suggests that a small depression or
graben, with uplifted flanks to the north and south may enclose DS4. This is a limited interpretation
based on interpolation without any static water level data or drilling information upgradient or west-
southwest from DS4. Figure 5 may identiff a geologic structure that isolates DS4 from poorer
quality formation water observed in monitoring wells to the north and northeast. A faulted basin

Well TDS
DSMWs 337 .

1.

DSMW6 r99

KCa
t4

01

t44

95

69

18

Nit.-N
0.1

0.0

cl
t4

7

Fe Na
17 108

0.13 72



,ttojxo'

v
o<
U)

a
ot) -z
Lo-
i.'F0J nI r- \-Jt:lbH
o-n3z

{

c.)o
O
+

01F\
=d 0)

=; b.q
oz

a
oiz
vcJ

I r*',
IEllr+
V6

Loo'
CJ

{

O

cr)oz
1
(J

c]
N

!-LDLO C
-l N0OV===Ln:OCf 2.
=======o_o_o_{aaaaacnacDau)o
-ocl-r].t-aaa=
oo++#DE++*EN

I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I

06t't*X
o
N-

c]o

Figure 4
Piper Diagram

Selected Monitoring Wells

10



I
I
I
I
I
I
I
I
t
I
I
I
I
I
I
I
t
I
I



I
I

It
II could alter groundwater flow paths and provide a ground water barrier which isolates DS4 from

r geothermal influence. Conversely, faulting could act as a groundwater barrier in one direction while
I providing a.mechanism for $eothermal fluid ransport from a larger geologic structure intci anotherr area.

I

I Conclusions

I Production *ells can be construited at either DSMW5 or DSMW6 if the arsenic concentration in

I the wells can be reduced by on site treatnent. Elevated formation water temperature may further
restrict the value of production well conskuction if mixing higher temperature groundwater in the

I existing Desert Springs Water System is considered undesirable by the WCUSD. Production well
t construction may be viable in the future as service areas expand since the wells have high potential

well yield and low nihate concenkations when compared to existing wells in the area.
I Recommendations for production well constuction are found in Table 4.

t
Well

Crased Depth
Feet

Diameter
Inch

Blank Interval
Feet

" Screened Interval
Feet

Seal Depttr
Feet

Screen Size

Slot #
DSMW5

DSMW6

660

620

72

t2

460

360

200

260

130

100

50

80
Table 4
Production Well Recommendations

At the time of monitoring well completion, the potential for a long term agreement between
Westpac Utilities and the County for wholesale water purchase and delivery to Spanish Springs
Valley is viable and being actively pursued byboth entities. Staff does not advocate production well
consfruction because of the high arsenic content in the aquifer formations. Production well
construction can always be reconsidered in the future when a wholesale agreement reaches
completion or if water teatment technologyhas progressed to where arsenic removal is economical
and applicable to municipal water wells. If production well construction becomes an option, the
DSMW6 site is the preferred choice based upon water quality and upgradient location from existing
development
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r "--.
I wHrrE-DivrsroN eF wArER REsouRcEs. CANARY_CLIETTT'S COPY
. PINK-WELL DRILLER'S COPY Log No..-*-

NOIICE OF INTENT No.-ry-?.lf-

6.

I
I
I
I
I

RENO, NEVADA 99520
2. LocATroN._..._..NE.__vo........NI{._.._'L sec......3.4__......_T.........2_1........._.../.Ns
pERMrr No.............*ll.Q.=f06.7.............._.......r..........t- ' ' v

rssued by warer Rcsourccs I x/'ft;;i'i.|;:'-----+----

WORK PERFORMED

DSMW-5
STATE OF NEVADA

DIVISION OF WATER RESOURCES

WELL DRILLER'S REPORT
. Please complete this form In its entirety in
accordance with NRS 534.170 aha NeC 534.340

ADDRESS AT WELL LOCATION-
SPANISI1 SPRINGS VAILEY

HOLE DIAMETER (BIT SIZE)

CASING SCHEDULE.
Sizc O.D.
(Inchcs)

6 New Well
E Decpen

E Replace E Recondition
E Abandon E other-----.

5. WELL TYPE
E cable E Rotary E nvcEair . Eother

LITHOLOGIC LOG

SAT.ID - GMVEL
- GRAVEL

AIID -
GRA' ART CLAYS
CLAYS -

: SAND STR
VELS

CLAYS - KI

t997
Datecompteted..................{--EF-$}*SI-...}-Q.r L997

WELL TEST DATA

TEST METHOD:

8. WELL CONSTRUCTION
Depth Drilted- 6.90 r"., oepttr'caseo--670--*Feet

Wall Thickness
Onches)

Fmm
(FccD

SAl{D

I

.!-
3.

7.

I
I
I
I
I
I

Depth of s"ur.-----l-0-9
' Piacement Method: d fornp"o

E poured

Seal Type:
E Ni"t cement
D Cement Grout
E ConcrJie crout

'DBailer Fpo*p
I Dra* Down I

Gravel Packed: b y., I No
rrorn.-,.-.....-6-9.9........-.....-....-.r.., 105

?;^.,^..,^.^-,^..^, 42*ATRLEVEL -' . .{. :Static water level...--.-.3..4*--,. feet below tand surfate
Rrtesian no".....-----Il.*--.--....---c.p.M.*ll{L-.----l'p.s. r.
water temperatur"-..---..9.!.--"F' euatiry-...........-G99-P.-....---------.

IO. DRILLER'S CERTIFICATION
This well was drilled under my supervision and the report is true to the .

best of my knowledge. 
.

N.,.._.......1_s. j9...__E{3_!g_l*:_qsI__g_+_r_L_r_-r.l!_c-
Coniractor

.caoress._..?_?_9.9_.9_E_9.T...1:9_0_..._q_0_9.-rl
Conlractor

SALT AAKE CITY, UTAH 84 i04Time (Houn)

Nevada contractor's license number
issued by the State Conrractor's Board..-.--....-_-...___ 002L976

I USE ADDITIONAL SHEETS IF NECESSARY

4. PROPOSED USE
E Domestic tr Irrieation
E Municipal/Industrial E fr4oiitot

E Test
E stock

Inches . .Feer _. Feet

Weisht/Fr.
@o-unds)

Perforations:
Type perforation...--." SLOT

Size

Frorn---*..----..........--*-feet
From--._--...----_.-......-_.-*_feet
Frorn--..-....----.-.......-feet to..-..*....*_.__.__feet

Surface Seal: dy". D No

G.P.M. (Feet Below Static)

{0)627 @



6.

t
I
I
I
I
I
I
I

t.
wHrrn:DrvrsroN oF wATbR irsouncns
CANARY-CLTENT'S COPY
PINK_WELL DRILLER'S COPY

, .,. .., "i..,i...
PRINT OR TYPE ONLI.:IX) NOT WRITE ON BACK

MATLTNGADDRESS._.P.,_Q.,_...8OX...1.1.I3.0._

srArE ., Jlil;u
DIVISION OF WATER RF,SOT'RCF,S

,:*,ti;;,r.'1yB1l, DRILLER'S REPORT
Please complete tbis form in its entirety ln

accordance with NRS 534.170 and NAC 534.340

3. WORK PERFORMED

El New Well E Replace E Recondition
E Deepen E Abandon E other.-.....--

AD DRES s Ar wE LL Lo cllrorT,i: : :Ti: 
No' -2-6L{Q--

--$PAJg"IS-4iRnms,5-vaI.tEX.ff

5. WELL TYPE
D cable D Rotary p nvc
E nir D ooer.

8. WELL CONSTRUCTION
Dgpth Drilled-620- -psg1 Depth Cased-__123.... eeet

HOLE DIAMETER (BIT SIZE)
From To

-1 ?-1 lL 11ches O pser ?O_p!s1
t-6-l /AJn6hs5-. ?O Feet .620 -Feet

--...-...-Inches---FeeL____.__Feet
CASING SCHEDULE

LITHOLOCIC LOG

Date started.........--..----.---..InBRUAIY..-10--...-.........-.......-....-..-.-*_, l9-9.7-.
Date completed..----....-....--3.EBRU-AIV--..12.---..

WELL TEST DATA

TEST METHOD: D Bailer D eump

Draw Down
(Fcet Below Static)

Size O.D.
(nchcs)

Wcisht/Ft.
(Po'irnds)

Wall Thickncss
ltnchcs)

To
(FccD

From
(Fcet)

I
;-

1.

I
I
I
I
I
I

Frorn.---....---.--.....---.--feet
Frorn-.-....-.--*-.-..---...*..feet

Surface S'eal: E Yes E Wo

Depth of Seal--..--...13-0---..-.
Placement Method: E Pumped

'D poured

Gravel Packed: E(Yes D No
Frorn--.....-..--.- --.62L--.......-_-..feet to._._....-Ii0__....._._---_-.......feet

9. WATER LEVEL
Sratic water level,.---.....---- 7-6...--------feet below land surface
artesiaq flow.-...-.--.--.--.N./.A-.___c.p.tvt.: n/A_._ __p.s.I.
Watertemperature.--....-95..--oF euality-...._......*G00D....

10. DRILLER'S CERTIFICATION

Seal Type:

S Neat Cement
D Cement Grout
D Concrete Grout

El nir lir
Time (Hours)

This well was dritled under.my supervision and the report is'true to the
best of my knowledge.

Name..........I.ANG...-EXPLox,d$oRY-nRIIJ.lNG......-............
Contnctor

Address.....2286....i^InsT.-15.00'S.O.UIE..
Contractor

..._.._............s.4LL_AAKE ..C.IIr.JnAit .._.8.41.04........

Nevada contractor's license number
issued by the State Conrractor's Board--...-.-..---.-..---.-......0.-0-2.i-9-7-6...

Nevada driller's license number issued by the
Division of Water Resources, the on-site dril---, I

siened..-.....J9.-H.N...:t.IEBSlJ-TF--J.fu ........4
By driller pcrforming acNal drilling on site'or

Date..-*-.I=15.:..............-EEB R Il a RY

I USE ADDITIONAL SIIEETS IF NECFSSARY

....12,....1.9.9.7.

ror.ozr @



IN TRIPLICATE .

(PLEASE PdINT OR TVPE)
ni;vMsmrE rmALrH LABoRAToRy DsMvv 5

I
DTVISION OF IIEALTH

Virginia Street
89503

1335

REASON FOR ANALYSIS:
! Loan
Ll Personal health reasons

! Purchasc of the property

USE OF WATER:
0 Domestic drinking water

E Geothermal

D lndustrial or mining

Q.ttc

1T'ATER CHEMISTRY ANALY
lrirrn: Fees may appry ro some rypes oi saml

I

! Rental or sale of property E. Irrigation

& :: iil]Hiyf-*: jk y :t|' .,,'H ffi; il-ill #:s- :: i'
SOURCE OF WATER:
Filter DYes d*o
Public EYes 6No
Spring --.........
*.ii-.f -;;il-9ry;;
Hot...--......-...-.--...Cold-----..--------.----.----

IN USE E Yes d r.Io

1ffi90e

All of the information below must be filled in
or the analysis will not be performed.

NEVA DA WASltOE
lllll-.:;_'t =z'rN--'--: ""-z6g"t ": tt .'---='Er--------
I ownsn rp """---"-sPAl$i H[r-'spelt{'e$ctiogo'ue'Y'---' --iIIPE ol' ANALYSTS: \

l[l Check here for ROUTTNE DOMESTIC ANAL
I Circle the constiruenrs needed for PARTIAL A

General Location-...;**.-..
e^..-^-. a j j-^^- ! N r L- r- S'E:c-rrtlN-Or-' ili1E'NA-tutrt-'l:ea-ri:11z\

_aH

=F 
fl

1P F.i"

4
{t)
5

I The results below are representative only of the sample submitted to this laboratory.

o. i.330
Constiluent

34L
ppm

o. eg FoD+A&oRArotYysE
Constiruent ppm I Constituenr

oNbI z 313 131399
I Constituent S.U.

PRINT OTHER DESIRED
CONSTITUENTS BELOW

Constiluent
T.D.S. @ 337
ffit 8o"<-

L4
Chloride . 1_.91

lron 70
Color Cd <a.@l

Hardness
T4 Lo.:N

Nitrate Manganese o '"o 5 Turbidity 55'o /',(_r <o@5
<o.a{4

Calcium Atkatinity t 46 ^ o.o2
LOpper pH 8 ' 65 nlfrb

I n,t"en.riur 1 Bicarbonate t 4 4 o. oo
Llnc EC 49L

l-{e laooo
108

soolum carbonate L7 o. o2t'anum sIe20c -o. L4
,l 3. <o,a

Potassium l- Fluoride 2 ' L2 Boron O.4
Aq

<oa
'=rn j:t:t)

t 't I,J
sulfate 5 9 o. 11'7Arsenlc Si 52ilca

9tj.c 5 s_

ALF II A <3 ?'t( FAtlrr.t'rr il,-H I 19gz
(j;tr cs.S

BI:TA <t l'"k MtiA-< <o. I iij.+i
.Ptt U t56t:53 €-- t,-,^ .-''t/14Remarks-....1.:.Y:-..-:.-.--.'--:..:-.::.:.:---.-.-...4*7-.;.rl:v{er-r-....-....:i::#.r.s...---.-:r/......--...::..-!.-.

........................:...........................:.......................|...:'*+*urv.Atr a./_.!.!...1..ft.2........._.__:....,,

0-1551 8cv.,1.92) &

t,ut

f

'@{

(Rcv.,1.92) @



1,n t*,".,.f"^ig,
I (PLEASE PRTNT$R TYPE)
t "1, i,l

. ryEvADS STATEITTEALTH LABORATORY

ln,,n, 
Fees'may apply to somi'qj,pes of samples.

eraro /[,larr* 
rro

ANALYSIS:

-REPORT 
TO:

T

NEVN)A DMSION OF EEATTU <A,hpLE.. DSMW$
ieCO N. Vtrginia Street :-'.'.'' -- ' \
Reno, Nevada 89503 \'

(70a 6q8-133s I

) All of the information below must be filled inr.1.'."' or the analysis will not be performed.

Township.-.-.flN-............Range......2O8................Section.-.-?.t

General.Location----S.rartlrt.s.u..5.irrtuls.Vaui.y............. .::

REASON FOR ANALYSIS: USE OF WATER:
fl'tr
!
tr,tr
E

Loan

Personal health reasons.

Purchase of the property
Rental or sale of property

Sub{ivision approval

other-Porer^rnaL..dtu.tt.rcrral.......
1.. -Weuu LDcArrorr

SOwA
SOURCE OF WATER:
Filter U Yes

Public E Yes

Spring ---..--.---.-----.:..-..*;ii.x:iill;6;;:
Hot........---..-........Co1d-....X...............

IN USE E Yes E No

D Domestic drinking water
E Geothermal

E Industrial or mining
D lrrigation

! ottrer..JVl-o.our.anrNJ..ll/.Frl..

lnitials.
:.

/
I

rvpe..Mo^ir.orzrr,rc.UJs.Lu-----------....-...

Name.....DiSlil.\.!h.----.....-___,______.

Surf ace............. ...... -..-.-------../...-.-------!:.
Casing rf iamete r..-.-2.-------{n.

Cas i n g d-ep th....5?5....- f t.

ENo
ENo

I
The results below are representative only of the sample submitted to this laboratory.

. FOR LABORATORY USE ONLY
consrpuenl993 +P#gc0rni65,- 15.1pp'gEonrgru"nr 1.O ppo,2P%onrriuiL31347 s.u.

PRINT OTHER DESIRED
CONSTITUENTS BELOW

Constituent
T.D.S. @
103" c. L99 Chloride 7 Iron O. 13 Color 15 .ce. <o@l
Hardness 3 Nitrate ":-ft O. O Manganese O . OO Turbidity S jS Cr ).rc{
Calcium Alkalinity 1 18 Copper O. OO --\

pH Lgg/ €u
gagnesium O Bicarbonare 9 5 Zinc O. OO EC { 307 Pt
Sodium 7 2 Carbonate . 24 Barium O. 01 srg20c -o. s6 l-l "

(O-

Potassium O Fluoride O. 93 Boron O.1 Au
Sulfate 1 8 Arsenic 6..D Si I ica 34

-.aiA 
€i

# .* ts'-iFa
(2t?. os S

Ar,rrrrl 1?* Rrr or u a^

7Zl"
J i:;:e, r j

rli)D {1 o
I6tcsl

BErq Q P'/z M BAS <o I

IHE

/< G-(:3:v7 -*- @
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Laboratory
Analysis Report

IIASEOE COI'Nj T UIITITY DIV.
EI' EVANS
P.O. BOX 11130
RE{O NV 89520

Sierra
Environmental
Monitoring, lnc.
Date . ! Ll23l97
Client s YIAS-314
Iaken by: CtIENI-E.
Report : 18649
Po# s 16O39s

EVAI,IS

3ol lected'
Date Time

ARSEil I C

I CP-r.,is

14G/L

- 180 1/16t97 11245- 410 1/17/97 9:00
- 580 1 /17/97 14245

l.'fll5 - 680 1/17/97 18:30

I
I
I
I
I
t
I
I

pproved
his report e received by the taboratory. The tiabitity of the Laboratory is Limited to the amount paid
' this report. This report is for the exctusive use of the ctjent to rhom it is addressed and upon the condition that the ctient
:tmes att Liabitity for the further distribution of the report or its contents.

I William F. Pillsbury
President

1135 Financial Blvd.
Reno, NV 89502
Phone (7O2\ 8s7-24oo
FAX (702) 857-2404 '

John C. Seher
Manager



Page: 1

I
I
I
t
I
T

I-aboratory
Analysis Report

WASEOE COT'N.:IY UIIIJITY I'IV.
,ED EVANS

" P.O. BOX 11130
REDIO lnr 89520

Datd r

Cl-ieat t
faken byt
Report 3

Po# :

LltT le7
wAs-3111
CIJIEIE-E. EVANS
18s93
16039s

W

'200: ' 1110197 15:30
260 1/10/97 17:45-340 1/10197 9:30-400 1/11197 1l:30

1111197 13:30
1/11/97 16:15-510 1/11197 18:00

0.3r1
<0.111
<0. 1tl
10.1N
<0.1t|
<0.1t|
<0.11,|

Cot tecied
oate Tim

IIITRATE-}I

}IGlL

I
I
I
I
I
I
I
I
I
I
I m:ril:r'

..,-cnes att LiabiLity

bte onty to the safle received by the laboratory. The Liability cf the taboratory is timited to the amount paid
report is for the exctusive use of the ctient to rhom it is addressed and upon the condition that the client
for the further distribution of the report or its contents.

I
t William F. Pillsbury

President

1135 Financial Blvd.
Reno, NV 89502
Phone (7o2) 857-24oo
FAX (702) 8s7-24U

John C. Seher
Manager
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I
I MF.-ll-sz 16:52. 

. 
Haverbers ROScoE Moss co 915 O23 igre

I
..

I 
'cLrENt: 

La4s Erkot 'PRoJEcr !. wisno county

P.02

I SAMPtE

I 160-180 180-190 330-340
I MESH ErZE

NO. (rN) CUWI tREr CU}IT IRET CtnIT tREt

I 3 .263.
I LIA .25O

4 .187 s. O 2 aL.O I -81.0 30

- 6 .L32 .13.0 5 5O.O 18121.0 14 .

I I .093 39.0 15 99.0 35168.0 61
I Lz .066 83. o 31146.0 s3zo{.0 74

16 .0{7 163.0 61205.0 71239,0 8Z
I 20 .033 209.0 7824L.0 87255.0 93
I 30 .oz3 233,0 g7zs6.o 9z2a{.o 96r 40 .016

50 .-o12 2s3.0 9s267 -O 96274,0 99 .

I 70 .oo8 257.0 96270.0 97272.0 99
I 1oO .006 259.0 97272.0 98272.2 99pAN .003 267.0 100278.0 100274.0 100

I
t"
I
I
I

IRET EIZE IRET SIZE IRET 9IZE

. 30 0.068 30 0,L02 30 0.185
40 0.060 40 0.086 40 0.1{7
50 0.05{ 50 0.069 50 0.115
60 0.048 60 0.058 60 0.096
?0 0.0{1 ?0 0.050 70 0.07{
E0 0.031 80 0,041 E0 0,059
90 0.020 90 0,027 90 0.0{0

uc 3. 01 uc 3.14 uc 3.68

I Analyete by stcve Havarberg - Roecoe Mose Co.

I

I

r:[:r..AT t r.tN Nn . 5? PACF. ?. L/z '?cvJ 9Lz3 ssL zlL oxlg cNirl luq cNrrl vt:6,, ( IuJ) ro . t; 'uvtit
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Ma,r- LL-97 LOta?. HaverbeFg ROSCOE MOSS CO 916 3912

ClIENtr Lang elko
PROJICI: Taehoe County

SAMPtE

370-380 390-400 460-470
MESTI SIZE
NO..(rn1 CU}JT IRET qUWT

P. 04

3
Lll
{
6
I
1,2
15
20
30'40
50
70
100
PAN

.263

.25A',

.t87 18. O

.132 44.0

.093 90,0

.066 146.0

.047 21.9.o

.033 247.0

.o23 259.4

.016

.olz 269.O

.oo8 272,O

.006 273.O

.oo3 276.O

tRET

7 S7,O
16 97.0
33149. O

53198. 0
79250. 0
89265.0

. 94269,0

9?272,0
99273,0
99273.L

LOO274'.O

SIZE IRET

.IRET CU}IT IRET

21 54.0 19
35 95.0 3{
541{8.0 53' 72L98.0 7L
9L249,0 90
97260.0 94
98264.0 95

99270.A 97
L002r2.o 98'
LOO273,0 99
IOO277.O 100

SIZE *RET SIZE

I
I
I

T

o.t4?
0.1"1.7
0,099
o.o82
0.068
0.059
o.047

2.30

nnMMltNloATION No r5? PA9B, 4
' ox'I3 0N:'ITIUC CNV'I

30 0.097
40 0.082
50 0.069

, 60 0.06Q
70 0.o5{
80 0.0{6
90 0.032

uc 2.J6

0.151
0. 119
0.100
0.084
0.069
0.060
0.049

2,12

30
{0
50
50
70
80
90

uc

30
{0
50
60
70
80
90

UC

I
I

T

I

Analysla by St,eve Haverberg - Rogcoe Moes Co.
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Man- t|-fr7 lGi:E3

I
Hsvo,Fbarg ROSCOE MOSS CO 9r5 829 3912 i. oe

CLIENI l Lang Ellro
PROJBCT: lfaahoe County

MESH SIZENO. ( IN)

gAl.tPtE

500-510 5e0-600 610-620 550-660
clntT IRET Cl,mf tREr CUWT IRET CUl,rT IBET

I
I
I
t
I

.0

.0

.0

.0

' .263
.250
.187
,132
. o93
.066
.04?
.033
.023
.016
.oLz
.008'.006
.003

3rl4I
6'8
L2
16
20
30
40
30
70
100
PAN

8
15
20

27L.O 99233.0 942t9.0 92237 ,0 ' 96273,4 99236.0 95227.0 96242.O 98274.O 100239.0 96230,0 97z[t.O 99273.0 100248.0 100237.0 100247.O 100

7
5
?
1
9

3
6II

,l
5
2
0

3
9.

22
{0
66
81
88

s 8.0
13 21.O
25 54.0
39 98.0
57164.0
72L99.A
822r.8,O

.0

.0
,0
.0
.0
.0
.0

135
L7t
194

T

I
t
t
I
I
t
I
t
I
T

7,20,O
169.0
235.0
257.O
265,O

I3!1 9:39 lyI !r3r !r3M3: I!:I SIZE
30 0.131 30 0.0?4 30 0.083 3040 0.099 40 0.063 40 0.054 4050 0.082 50 0.055 50 0,0s3 50. .60 0.058 50 0.049 60 0,044 6070 0.059 70 0.040 70 0.035 ?0g0 0,052 00 0.03{ 80 0,02s 8090 0.0{1 .90 a.o2L g0 0.014 90

' uc 2.44 UC 2.97 UC 4.4{ UC
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0.080
0.066
0.05?
0-051
0.044'
0.034
0.021
3.16
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6n ,mr?Et . n " ^n. nntnrrrrtlnAf tnt|l trtA | fi? FAAE 6
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