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Summary

The Spanish Springs Wlage suMivision service area has increased beyond the current peak day
production well capacity of the Desert Springs Water system. A 750+ gallon per minut{gpm)
production well is needed to mdet current witer system demand. The targeted well capacity could not
be developed near the existing Desert Springs syst€m due to water quality problems. A production
well site was found in Tertiary basalt of the Lousetown Formation@onhanl 1983) in east Spanish

Springs Valley during the construction of monitoring wells for the water resource study
'Tlydrogeology and Simulated Effects of Urban Development on Watdr Resources of Spanish Springs

Valley'' conducted by the United States Geological Survey (USGS).

In October 1997, the bid for construction and testing of a l|inch diameter production well was

awarded to Lang Exploratory Drilling of Flko, NV. The contractor started the drilling project on
October 19, 1997 and completed well construction and development on October 27, 1997. The 14

inch diameter production well was constructed to a total depth of 800 feet by the dual tubg reverse

circulation method. Static water level in the well was measured'at.25.5 feet below grciund leVel. Well
efficiency and constant discharge testing of Spring Creek Well No. 6 was postponed until June 2,1998
due to problems associated with routing pumping test discharge through the Wingfield Springs

subdMsion

A 7 hour step test consisting of four steps at the pumping,rates of 600, 810, 1000 and 1200 gallons per'

minute(gpm). W.ell efficiency ranged from TlYo at 600 gpm tci 56% at 1200 gpm. A 9 day aquifer

stress test(constant discharge test) was conducted from June 2 - 11,1998. The aquifer stress test was .

terminated before the contracted 10 day test period due to generator failure.. A recovery test was

conducted immediately upon test failure until June 14, 1998. A transmissivity of 102,500 gallons per
day peq foo(gpd/ft) and a horizontal hydraulic conductivity of 40 feet per day were calculated for the
production well from the constant discharge test data. An average transmissivity of 350,000 gpd/ft and

storativity rangng from 0.002-0.0009 were calculated for the monitoring wells used during the

constant discharge test. Domestic wells monitored during testing did not experience significant water
level declines. : t

Spring Creek Well No. 6 will yield 1750 gpm fr. om a pumping level of approximately 150 feet with 130

feet of drawdown after 9 days of continuous pumping, Well efficiency at 1750 gpm is 46Yo. It is

recommended that a pump setting of 300 feet be used when equipping the well. Water quality samples

for routine domestic analysis by the Nevada State Health Laboratory were collectd at24 Nd 72,hours

after start of pumping. The production well was pumped for 2 hours after recovery test completion so

water samples for comprehensive organic and inorganic compound analyses could be collected. Water
quality testing shorys Spring Creek Well No. 6 meets primary and secondary drinking water standards

for the State ofNevada as well as all requirements specified by the federal Safe Drinking Water Act.

Dilling Operations and WeIl Constnrction

Lang Exploratory Drilling started the ilrilling project on October lg, lggT and completed well
construction and development on October 27, 1997. Figure I is a location map showing production

well SC6 and nearby County monitoring wells and domestic wells. State plane coordinates for the
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production well and monitoring wells used during aquifer testing are found in Table l. Table I also

includes the horizontal distance from the test well to each monitoring well.

Table 1

Well Location and Distances 
.

A Lang modified, top head drive drilling rig was used .for borehole drifling. The 26 inch conductor

borehole and 18 inch production casing borehole were drilled using the dual tube, reverse circulation

method. The dual tube drilling method was selected in order to reduce driling fluid ffitration into the

aquifer during drilling and minimize loss circulation ofdrilling fluid in the borehole.

The drilling fluid consisted of potable water from the Desert Springs Water System and Baroid auik-
Gel high yield bentonite mixed in a portablg self contained mud system. A cyclone splitter was used to.
separate borehole cuttings from the driling fluid in conjuhction with a shale shaker. The mud systeni

was additionally equipped with desanding cones and intemal bafles to help maintain a unifonrl
particulate free drilling fluid for return circulation into the borehole.

The contractor drilled a 26 inch diameter borehole to the depth of 10Of feet for the conductor casing.

A22 nchoutside diameter conductor casing was set from 0 to 99 feet and sealed in place with neat

cement. Four percent calcium chloride was added to the grout slurry to accelerate the cure time of the

seal. The sanitary seal remain undisturbed for 8 hours before driiling resumed. An 18 inch diameter

production casing borehole was drilled from 100 to 800 feet. Centralizers were welded on the casing at

60 foot intervals. Table 2.shows a well construction summary for Spring Creek Well No. 6. A copy of
the well driller's report is found in Appendix I.

Table2.
Well Constmction Summary

Conductor Casing Borehole 26 Inches 0 to 100 feet 100 feet

Conductor Casing 22 Inches +l to 99 feet 100 feet

Production Casins Borehole ' 18 Inches 100 to 800 fest 700 fe€t

Production Casing 12 Inches +2to797 ferut 799fer:t

Blank Production Casing 12 Inches +2to 457 fwt 459 feet

WireWrap Well ScreerL 80 slot (0.80") 12 krches 460 to 797 fer;t 340 feet

SRI Gravel Pack V4Inchx ffi Inch 0 to 800 feet 800 feet

Sanitarv Surface Seal Annulus 0to l00feet 100 feet
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The production well was installed.with a gravel envelope consisting of well rounded siliceous 1/4 inch'

by l/8 inch gravel zupplied by SilicaResources Inc., Auburn, California. The gravel was funneled from
plastic shipping bags into the conductor casing since the static water level was 25 f@t below ground
level. A steel, sanitary doughnut seal with a two inch diameter gravel acc€ss cap was welded between

the 22 inch conductor casing and 12 inch producti,on well casing. Figure 2 shows the final as-built
design of Spring CreekW.ellNo. 6. .

The production well was developed for 20 hours using an isolation tool that combined mechanical

surgng with air lifting. An isolation tool"constructed of a short section of perforated pipe separated by

tight fitting rubber packers at the top and bottom was used to develop the well screen in 20 foot
sections. Spring Creek No. 6 was additionally developed using a submersible pump prior to the start of
constant discharge testing in June 1998. fumping development lasted for l0 hours.

AquiferTating

A 100 horsepower submersible pump was installed at a pump setting of 350 feet using 6 inch pump

column for step drawdown and aquifer testing. Power to the pump was zupplied by an Aggreko quiet

running, portable generator. A gate valve installed at the discharge head was used to maintain a

constant flow rate during testing. The discharge rate were measured using a Beaver in line flow meter

that was modified with internal flow stabilization fins by the contractor. ARossum sand testing device

was installed in fiont of the flow meter on the discharge pipe. 250 fea of inigation pipe was used to'
direct pumping discharge to a drainage ditch located at the eastern edge of the Wingfield Spring

subdivision

A Hermit SEI000C electronic datalogger was used to measure water levels in the test well and

monitoring well SSP4. Water levels were measured in the test well in a one inch PVC sounding tube

installed five feet above the pump intake. Solinst and Waterline battery operated water level indicators

were used to measure static water levels in the monitoring wells during testing. A zummary of pumping

tests performed is found in Table 3.

iiixrdst:i!!llil tf::

Step Test 5129198 0905 r545 400 600,810
1000. 1200

Constant Discharge 6/2198to
611rl98

0800 1200 13,200 1200

Recovery 6111198to

6lr4/98
1200 0600 17,160 0

Table3.
Pumping Tgss Performed

A step drawdown test was performed to determine pumping level, specific capacrty, and well efficiency

for different pumping rates. A discharge rate for the constant discharge and aquifer stresd test was

selected on the results ofthe step drawdown test. The step drawdown data were ariralyzrd according to

the method ofJacob (1947). ta6le + summarizes the step drawdown analysis.
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Table 4.
Step Drawdown Test Summary

Figure 3 shows a drawdown versus time semilog plot of the step drawdown data. Figure 4 shows

specific drawdown versus discharge which is used to determine the formation loss coefficient (B) and

the well loss coefficient (C). Formation los$Q), well loss(CQt) and total drawdown (Sw) were

calculated using the following formula:

.Srry :'BQ + CA

Well efficiency (E) was calculated using the formula :

,:#,*,n

A total drawdown and well efficiency gaph is shown in Figure 5. The low 56 Yo well efficiency and

substantial well loss component at the 1200 gpm pumping rate ii attributed to the production well
being completed in a fractured rock aquifeq not poor well construction or inzufficient development.

Water drawn into the well during pumping is subjected to increased turbulencrj caused by flow through

a dual porosity aquifer with heterogeneous permeability caused by joint sets and fractures within the

consolidated aquifer formation. The higher turbulent flow component causes increased drawdown in

the well. The result is a lower well efficiency since well efficiency decreases as drawdown increases. .

A constant discharge test'was performed at Spring Creek Well 6 for 120 hours at a constant pumping

rate of 1200 gpm. The well was essentially sand free immediately after start up with a sand content of
1.5 parts per million(ppm) measured during the first 35 minutes ofpumping. A morimum drawdown of
84.59 feet at a pumping level of 110.09 feet was measured by the Hermit datalogger at the end of
testing. Frgure 6 shows the observed and simulated drawdown versus time plot from the constant

discharge test for Spring Creek Well No. 6 and observation well SSP4. Observation data were

collected at the monitoring wells listed in Table I and at trvo nearby domestic wells owned by Ignacio

Olareagga (see Figure l.).

Aquifer Parameter Esti malio n

Aquifer parimeters from the aquifer stress test for all wells were calculated using the Cooper-Jacob

straight line niethod and Well Hydraulics Interpretation Program (WIil) software from Hydro Geo

Cherq Inc. Transmissivity and storativity calculations using WHIP were generated using the. double

porosity aquifer model. All simulated drawdowns were generated using WHIP. Graphical

6

::;::=i::::;r;;a::;;:;;
:i:1:t?lIIuDmgil

1ii'iiiiiiiiii:Giiifi)
iiifiaer
:::1::11::l

iiP$ltgbrn,
qifrii/fidrlil1i1:

I 600 32.47 18.5 0.0541 7l
2 810 47.31 t7.l 0.0584 65

3 1000 @.09 15.6 0.0641 60

4 1200 83.26 14.4 0.0694 56



E I

E

-E-
qJ

oo
g-

6l

u
Fg d

d ,
E
Pr

l
do I

E
tl

d F

I

7

,
)

g

ctt

.E
5
.H

-48
- r-{

at
a

F{

o

7

8

f-{

n
F{Jz*
Xa
X=3{

-fiE 'I{

$HH

oooo\NTD\ON

(raay) s:u 
^op,taBrq



I

\i
I
^i\

F.

dq
0

N

c)|
d

?
d
g
ll
U

!n
T
-
!t

E

N

i
ll
U

!D ...s)t\

6
o_
tl

U

I
i\

i\
I

A

i
il
i

I

t!

I

\ p
o

H

a

g
H

8nl

8
C.l

I
N

qq9q
dct

p{

Mo
z
3
8E
tg
6{

*9d
F^H H.:ftu afr{ (I) (/)

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

a
Or
bo

c)
U5tcoM
b0
a
A
Ea

0r

I{r

b88888ocictctcta
(rud8fiaay) [/s :uaaopalurq rg.Dadg

8

o



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

€

8
<r

I
N

><x

Er
bti

C}
ii t550€Hq
€(a
o

8$

9

8
N

EA
M(,
z
x*
Fg<J4

-H8
$8f,

8SO.l uoFBurrod ssolIIaM

'/,
j

'/.

I 4

5

c
tr b

U
+

/ 4 la
ll
3ul

ti i iili ! ii li i i i liii iljij tiilii
ililliil lt aai lll a: lll Iii!tiiiiliiiitiii!ilii

888R889
,Gua1rp;g S,

3
<||
Hi

I

3

;B
=6tg'

tt
B€

.9o
xx

/i 3v

oooooooooooF{(\l.cO$rO\gC\aOCO
F

Qaag) alg:ur op^ BrOIslol



.t -l
HI
Ec
5'EFC
!l ll?u

ll

i{
L
f)
lr

i

I

q

g';
8r
3E
=sgll
t-C

o

I

,l
I

i

3$

E
r
{

,f

I

at:.,
I
i
It..
i

r.i

(
1I
I

E

E

E

(t
O)

c
tr
E

0)

F
Ir

Io

Fg
a

'E,1 3
-Jd

HH
sfl
E8
7e
xe e
TEU) GI('JE
sE
SE

Ffl
VE
Hg
UE F

EUg
FH.5

d) rt{ 1.! \o

(taa1) s :urr.roprr.rBrq
10



I
t
I
I
I
I
I
t
I
I
T

I
I
I
I
I
I
I
I

calculations for transmissivity (T) in gallons per day per foot (gpilft) and storativity (S) were made
using the equations:

Trm.smissivity@ : 26 Q
At

Storativity(S).: 0.3V"
i

Horizontal hydraulic conductivity (K) in feet per day was calculated using: T : I(b

The aquifer values determined by WHIP for the pumping well were used in matching observed
drawdown with simulated drawdown for the monitoring wells involved in the pumping tests.
Calculated T and S values for all wells observed in the constant discharge and recovery test are found
in Table 5.

Table5
Aquifer SU€ss Test Summary

A transmissivity of 102,500 gpdft, horizontal hydraulic conductivity of 39 feet per day and storativity
of 0.003 were selected as aquifer parameters for the formation penetrated by Spring Creek Well No. 6.
A corresponding aquifer transmissivity of 115,000 gpilft and storativity of 0.005 were calculated fiom

"the distance-drawdown gaph shown in Figure 7. The selected aquifer parameters indicate the
formation penetrated by the production well is confined, laterally extensive and highly permeable. The
higher transmissivity value calculated for well SSP4 and the well's construction indicate that the
monitoring well partially penetrates the aquifer formation.

Figure 8 shows the observed and simulated drawdown versus time plot from the constant discharge
test for the Big Well and the Big Well monitoring well. Figure 9 shows the observed and simulated
drawdown versus time plot for the SSP2 and SSP2a monitoring wells. An average transmissivity of
350,000 gpilft and storatMty of 0.003 was calculated for the Big Well, Big Well monitoring well and
SSP2 monitoring well. The approximate.b three times higher transmiSsivity calculated for these
monitoring wells is attributed to partial penetration of the aquifer by the wells and too short of test
pumping duration given their horizontal distance from the test well.

: : ::: ; ; ; : : : : : : : :.: : : i : : : : : :: : : : :; i: ; : : : :i]i:.: : tl

::1::::::::::il:i::ia:::i:i:::::::l:l{i:iir::1: i::

iiii!i!i!iiiiiiiiliili:iiiii!ilweUi:i!'iil

iili::t::: i;:i:;ii
:,i'1 

j;i;Fi_aplifr,ir?it:fr j::iii lrijirli! 1i iilMruiff liiiiiiilii
l:i:lss.tlitii,.itfri.wtiii

iltlltilfitt4brl
iit:!.1!tta'iiiik:i1 tbfiliii*t:tsaitixiAatmiiiii:

Sorine Creek 6 158.500 102.500 ** **
SSP4 85-600 149.000 0.003 0.0009
Bie Well Monitoring Well 340.650 355.000 0.002 0.003
Bie Weil 364.000 347.000 0.001 0.001
SSP2 368.000 425.040 0.0006 0.0005
Distance-Drawdown Graoh I15.000 ** 0.004 **
:# : : : : i: 1111i; itl: : : :::fr: : i: : : j: : : : ::::: }I: tlt::: lit::; : :,: : : :

:K.eggve..r-#iilSEi!iilill!l1iiilililliilliili

Sprins Creek 6 ** ** :t* rF*

SSP4 80.000 ** 0.001 **
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The Big Well and Big Well monitoring well showed similar aquifer parameters while well SSP2 had a
higher T value and smaller S value. The storage coefficient calculated at SSP2 was similar to
monitoring well SSP4 which is located less than 245 fetaway froni the production well. This indicate.s
that SSP2 and SSP4 are constructed in the same confined formation and because of the extreme
distance, the test was not conducted long enough to observe similar transmissivity values in both
monitoring wells. The slightly larger storatMty observed at the Big Well and Big Well monitoring well
suggest both wells are located on the edge of a confined aquifer where the clay aquitard'is thinning.
Monitoring well SSP2a is 85 feet deep and constructed in a shallow, unconfined, alluvial aquifer.
Figure 9 shows that SSP2a's static water level was not effected by pumping at Spring Creek Well 6.

The minor static water level changes coriespond to changes in barometric pressure observed during
testing. A barometric pressure graph is shown in Figure 10.

Figure ll is the time versus drawdown gaph for an unequipped domestic well owned by Ignacio
Olareagga and monitoring well SSP2a. The unequipped domestic well is less than.150 feet deep and is
completed in the same shallow, unconfined aquifer as SSP2a. The static water level in the Olareagga

'monitoring well showed minor fluctuations during the constant discharge test similar to the water level
changqs observed at well SSP2a. The water level fluctuation in the Olareagga well is also attributed to
changes in barometric pressure. The Olareagga domestic well was also measured during testing and
showed no discernible negative impacts from test pumping. The field data sheets for the Olareagga
wells are in found in Appendix I.

The Wingfield Springs Ranch Well, Iocated approximately 3,300 feet southwest of the test we[ was
monitored by Water Resource Concepts for Wingfield Springs during constant discharge testing.
Figure 12 is a time versus drawdown gaph for the Wingfeld Springs well. Water level measurements
were measured by a pressure transducer and recorded by a datalogger. A drawdown of 1.70 feet was' measured in the well at the end of the pumping test. A transmissivity of 300,000 gpd/ft for the Well
was calculated using the Cooper-Jacob straight line method. A storativity value of 0.005 was estimated
since the distance between the monitoring and production wells was estimated fiom a topographic
map. The Wingfield well response during testing shows the well is completed in the same volcanic
aquifer formation as Spring Creek Well No. 6.

A recovery test drawdown graph for Spring Creek Well No. 6 and well SSP4 is shown in Figure 13.

The water level was 95olo recovered in the test well within 30 minutes of pump shut off Water levels
,'recovered in Spring Creek Well No. 6 to within 0.5 feet of the original itatic water level after

approximately 3 days. Production well recovery data was not used for estimating aquifer parameters

since early time recovery data was not recorded due to unexpected test failure. Water levels recovered
in SSP4 to the pre-test static water level after approximately 3 days. A transmissivity and storativity
were calculated for SSP4 using the Cooper-Jacob straight line method and are found in Table 5.

' 
Dravdavn Esfimnes

The aquifu parameters selected from the constant discharge test were used to estimate drawdowns in
Spring Creek Well No. 6 for various pumping rates. Estimates for drawdown in the test well after 30

days and one year of continuous pumping were estimated by graphical extension of the plotted

. simulated drawdowns. Estimated drawdown attributed to well interference at the future Spring
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Creek Well No.7/SSP2 monitoring well was estimated similarly. A summary of estimated drawdown
and pumping levels at different pumping rates for Spring Creek Well No. 6 and selected monitoring
well is found in Table 6. The design pumping rate and estimated drawdowns for that rate are boli
higruighted. Figure 14 shows the WHIP simulated drawdown for the test well over nine days of
continuous pumping.

Estima:ted Drawdown Summary

Woter Quality

Water qu4try samples for inorganic compounds, volatile organic compounds and synthetic organic
compounds were collected during test pumping. Water samples for general inorganic compounds were
collected after 24 and 72 hours of test puniping to identify aquifer quality changes. Due to generator,
failurg a complete water quality sample wasn't collected until after completion of the ryelliecovery
test. The well was_pumped for two hours upon completion of the rbcovery test so a water samp[
could be collected for analyses required of municipal purveyors by the Safe Drinking Waier
Act(SDWA)

Spring Creek Well No. 6 meets State of Nevada primary and secondary drinking water standards for
all parameters tested. A general water quality summary for the well is found in falt. 7. Complete
water quality analyses forthe well is found in the Appendix.

Values in mg/L
WaterQuality Sumfnary

Figure l5 is a Piper diagam used to categorize the water analyses for the test well and monitoring well
SSP4. The diagram shows both wells are considered to be in a aquifer sodium or potassium-
bicarbonate waters.

Directional and Wdeo Suney

A directional and video survey were done on the well upon completion of well development. The
directional survey was u'sed to measure the vertical deviation of the well to verify the well met the
contract'specifications. A deviation of less than or equal to two third(y3) the weil's inside diameter
per 100 feet to the top ofthe well screen was allowed in the contract. A vertical deviation of not more
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I than 0.68 feet per 100 feet or a cumulative total of 2.72fbet at the end of the 400 foot blank casing

interval was required for passing. Spring Creek Well No. 6 has a deviation of 0.81 feet at a00 feet and

I 1.83 feet at 800 feet. A video survey was conducted to document its constnrction and internal
I condition. A copy ofthe directional survey is found in the Appendix

I dadons

The recommended pumping rate for Spring Creek Well No. 6 is 1750 gpm. The drawdown in the well

I will b€ f lf feet and thi pumping level will be approximately 150 feet after 30 days ofr continuous pumping at 1750 gpm. Well efficiency for the recommended pumping rate is 46Yo.T,trc

r pump intake should be set at 300 feet to provide long term protection. against any fluctuations in

I regional water levels or decline in the production well's specific capaclty.

'

I
I
t
I
I

I

I
I
I
I
I
I
I
I
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OBSERVERS )TIME t t'

7: fi qLiq 1,4.9"1 ?d.o3
uttl wbs 39 ?s t-o,o+ JI
0l? D qAqo 3q qo f o,c ),
c620 qq90 3q,q o +0,o2
lso 10310 s9.1 L o'04- PV .L-lc I zY
t*oo l0/oRA 31-ql +0. 01 5S
)t36 ll)35 3€t. 81 +0. 03

>l3o ./. I l4q0 31,8i + o.0?

1300 ll.{2c ?9.89 tD.o? t)
$so t'?t1r 31 8i .D.O S q<

) Itcj 3t$4 trq Bt ro. I I :'.r

-4

oMw



,fi a ,r
8t)D",lJo+ Lr1ea''evq bct"l €€t^

tr alarrlt rllrrtrz lOo*. o".\ 6 or.a '-VI/ASHCIE CCIL||UTY 'or,il-ld,]r=ti*l ]*"ur,.
DEPARTMENToFPuBLlcwoRKsFt|ll|F||l.| .FF6?hA.?Al.,,-@r-CsL.unLrryDrvrsroN PUMPING TEST DATA ffi

2|I

TYPE of PUMPING fesn I on <tq'".t ( \
HOW Q MEASURED

HOW WL,S MEASURED

M.P for WL's
DEPTH of PUMP/AIRLINE 

- 

wrt 

-

sleY.

puMpED SELL No. (fri^^, /v.ok- Jt ( o/o suBMERcENcE: inittot 

-; 

pumprng

RADlus of PUMPED WELL J PUMP oN' dote 4l2lq? time o 8ao 
'

DrsrANcE from pUMpED ,r-a, T puMp oFF: date 

-timc 

-

I
I
I
I
I
"l

I
blt

,T

bl

I
,1,

I
I
t
I

I
5

eree I oF I

TI ME
f= ol t'=O

WATER LEVEL DATA .
snrls u/ t.R LEyEL qq/+ c/,L4 4z.zo sls

WATER

'RODUCT.
COMMENTS

cLocx
TIME t/r' READINC

coNvERstoNs
connoEcrrorus

WATts'I
LEVEL 6*s' a (NOTE ANY CHANGES IN' OBSERVERS)Wn t i'

4:43 tD3 4.t.03
l$eu- oN e 574|!T of
?L9?,

lula( t{6 +3.13

1239 7 213 +2,7d

t+3t ffi6 +a,1? RC,.ov€c trtt- 13;.ljf "
tb50 53o 4z.tb
tBg( b9s 4+-.t E
Lz.,{o do no+ atis{uvl

a7{3 tu7{ L)2,lLl \tr< 4).za ^^ S)lolqe
tq+( 2t4t +2.7b
nts ?{ l5 q2,Ig JS

to 7-51tt v2,lg
t+a5 L+,4q
tL3S ++.88
otZS 42.32
t125 lZ,bB
rnto b4qo +2.52

0lolO 47,.\L b>
Ltt4 1+tS 42-ro "

, stb 85ro 42.rt
f lao 8Fl44 bz*to E€
lxN r1240 4rh9 +u

0710 4),t1 JS

tTSg q2,8q RV
az.z{

0?10 42:.ob EE

t3,D ,%
ll.eac :*Q.oo Or.-n rrVa. <i .ca lzl R\/

tLl20 q3,(o
l0 ro 47-.o\ DD

OD



VIASHCIE GGIlJNTY
DEPARTMENT OF PUBLIC WORKS F*
UTILITY DIVISTON PUMPING TEST DATA
rypEof puMptNG IEST [eARovuErRlC. REAb,\tt S

*rr.SP€lNtCREEK +L
PUMPING /OBSERVATION WELL
PUMPING,/ RECOVERY DATA

PAGE 

- 

OF 

-

HOW O MEASURED

HOW WL.S MEASURED

M.P. for WL's €leY.

DEPTH of PUMP/AIRLINE 

- 

wrt

PUMP OFF : dqto 

- 

fime

70 SUBMERGENCE' initiol 

-; 

pumplng

PUMP ON: dore vlzlqg 11." o SocD
PUMPED WELL NO.

I RADIUS of PUMPED WELL

DISTANCE from PUMPED WELL

WATER LEVEL .DATA
SIITIC WATER LEVEL

TI ME
t: of lt=O

,ll

I
/.4
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13:55 FRI}4 NEURDR STRTE FERI-TH LRB TO
. ru r.*.^ ur.rrs r^ryagl rl !ruvanol vl\l

NEVADA DTVISION OF HEALTH
1660 N. Vtqinia Stnet
Reiro' Nwrdr E9-e03

(702) 6E&r33s

9E544614 P.Az

138365
AU ot the intormrtion below mogt be filled in

or lhe analysis will not be pcrfonined.

nr€r^r krell
USE OF WATER:

X Domesticrtrinling water

C Geothermal
I lndustriEt or mining

FOR ANALYSIS:

lvi.tu:i rs nif n: L5

''TERJ.,TIIBITIISTRY ANALYSIS:
I n..u,' I ii'*,*tiille&rl 81X.. rypes of sampres,
I

TYPE O}' ANALYSIS:
ri(hfn..r here for ROUTTNE DOMESTTC ANALYSIS.
l\Zgir.,. rhe consriruents nccded for PARTIAL ANALYSIS,
I

SAMPLING INSTRUCTIONS:
; The semple submltredmust be nprerentative of thc source. Spling snd surfacc
I water samples should be rs free of dlrr ond dcbris as possibtc. Wall$ should be

f qump"9 ltroro_ughlV before sampting. chenging the warer in rhc criing ar leasr
three tim+. Product werer ftom filrers should be camptcd aftcr running for
abort acn f l0) minutes.

Township

General

Source

REASON
E Loan

O Pcrsonal health reasonr

D Purchaseof rhepropcrry
il Rcntal or sale of iropctty
U Subdi"isionapprovat

fl o r rrcr...5P- kJ-n---- 

---
SOURCE OF WATER:
Filrer.E Yes .B-No
PuUtc E'ves O Xo
Spring.--..-.-.-
well...?S....,,.,, Dcprh.-.--.-...-.-..-f r.

D lrrigation
E ottrer

t Crring diamcter..-,....,...,.....1n.

ii,i,;;@ an 
*"", casins deprh........._...._...rt.

The rrsultl bclow are rcp'tsctrtsllvc only of tlic srmplc snbmlttcd to thb laborrtory.

I o .0040
13riturilt

160
p9m

o. 58 FoIrl#toRArqRYousE o{llrz
Consrirucnr pprn I Constitucnl

10520 138365
pptc I Corcrkurrl s.u.

PRINT OTHEI. DSSIRED
CONSTITUENTS BELOW

Conttilucnr
).s. @ 133

toro c, Chloride 4 . o.15
tron 5

Color 5b
! r,.ronor, ::

Nirrare -N 1'8 Mangancse o ' o1 Turbtdlry 2 ' 2 Be
Calcium 8

I
80Alkallnity ^ o.oo

uoppcr pH 8 ' 26 c"l
I Magncsium 3 Bicarbonare 88 o. o1ztnc EC 229 j
1....Sodtum 

33 Carbonate 5 Bariufii ' o'o2 slezoc -o.42
l+"

t Porrrriur 5 Fluoride O ' 20 Boron O.1 5e
suffate t7 Arsenic o. oo3 Sl I lca 37

T1
<a,01 rnB*s <0 NO" <0, 6-sA Pb

(o.a* B Al)

619.i6-.r.yt' Q

TOTAI- P.A2

I



Alpha Analyticalo Inc.
- i5 (]ienciaie A'enuc. .ilritc : i
'r:arks. -\esacia 5943 1

l;r2 t l.l5- 10-l-l
l-L\: :;02);155-040ti
l. -i00-2.c3-11.43

R EC E lV E f ,i.ii.s\resas.lie,.'aaa
e'-mail: uioira,0nos'enlet.t:cr ' 702 i 498-8312

iittpiin'r.;n'.po\velnct.irer.'-Jpto 0 7 lgg, 1;-{X: r'-02t iil6-7i>23
' lircl'amento. Cirlifbrnitr

I/VASHOE COUtrT,
DEPT. 0F WATER FESf.:i-.-

'!)16 r .166-9089
li-L\: r916r 366-9158I

I
I

CLIENT: Washoe County Utility Division

P.O.BoxlIl30
RenqNV 89520

Attn: Terry Svetich

PWS/DWR#: 800

Cllent Sample ID: SPring Creek # 6

Lab Sample ID: 9806150841.4'

Darc Sampled: 6/15/98

Datc Receivedz 6115198

MAH:: DRINKINGWATER

N.tio*l prirury Drinking Water phase II and Phase v - Regulated and Unregulated Synthetic organic compounds (Socs)

I Dotc

Result RL Unlts Analyred Anstyte
. Drtc

Result RL. Untb AnrlYzcd
.Anslyte

ND

ND
ND
ND

ND

ND

ND
ND

I
t
I
I
I

E549.1

Diquat

T

t
I
I

i,I
I

E5O5 ORGAI\OIIALIDE PESTICIDES A.I\D PCBS

ND 0.1 $gL
' ND 0.1 PgL

ND 0.02 ttgL
ND 0.2 trgL
ND 0.0a PgiL
ND 0.2 ttSL
ND 0.02 ItgL
ND 0.2 tLgL
ND 0.01 ltgL' ND 0.1 ItdL
ND 0.2 ttgL
ND 1.0 PgL
ND 0.08 ttgL
ND 20 ttgL
ND 0.5 pgL
ND, 0.3 ttgL
ND 0.1 PgL
ND 0.1 FetL
ND 0'2 ttgL

HexachloroclcloPentadiene

Hexachlorobenzene

gamma-BHC

.{laclrlor

Heptachlor

Aldrin
Heptachlor epoxide

Dieldrin

Endrin

Methoxychlor

Clrlordane

Toxaphene

.Aroclor l0l6

.{roclor l22l '

.{roclor 1232

.Aroclor 1242

.Aroclor 1248

.Aroclor 1254

.Aroclor 1260

8504.1 EDB AI\D DBCP

1.2-Dibrome3-chloroPmPane

1.2-Dibromoethane

ND 0.02 ltgL
ND 0.01 pgL

6t20198

6t20198

6t23198

6t23t98

6t23198

6t23t98

6t23198

6t23198

6t23t98
6123198

6t23t98

6t23t98
6t23198

6t23198

6t23t98

6t23t98

6t23198

6t23198

6t23t98
6t23t98

6t23t98

ltglL - 6t25198

pglL .6125198
ttilL 6t25198

ttgL 6l25DB

pgL 6125198

ttgtL 6l2SD8
pgL 6t25t98

E5:t5r. SVOCS BY GCMS

Alachlor
Alrazine

Benzo(a)pyrene

bis(2-Ethylhexyl)phthalate

bis(2-Ethylhexyl)adiPate

Butachlor

Melolachlor

Metribuzin

hopactrlor

$imnzing

8s'1.I CARBAMATES

Aldicarb

Aldicarb sulfoxide

Aldicarb sulfone

Caftaryl
Carbofuran

3-Hydro:rycarbofuran

Melhomyl

Oxamyl

E.AI7 GLYPHOSATE

Glyphosate

E3I8.1 BNDOTHALL

En&thall

0.2 FelL 6n9t98
0.1 pgL 6t29198

0.02 ttgL 6t29198

0.6 pgL 6t29t98

0.6 ttgL 6129198

1.0 ydL 6129198

1.0 ItdL 61298)8

1.0 pslL 6t29198

1.0 pgL 6t29198

0.07 pglL 6129198

0.5 pgL 6tl7l98
0.5 ttgL 6117198

0.8 $gL 6tr7l98
1.0 ttgL 6tr7l98

0.9 ttglL 6tr7l98

1.0 ttgL 6tl7l98

1.0 pgL 6tl7l98
2.0 pgL 6ll7t98

6.0 pdL 6tl8t98

9.0 pdL 6/18/98

0.4 pdL 6119198

ND

ND
ND

ND

ND
ND
ND
ND

ND.
ND

E515.1

Datapon

Dicamba

2,+D
PCP

2,4,5:rP

Dinoseb

Pichloram

CHLORINATED ACID IIERBICIDES
ND I.O

ND 0.5

ND O.I

ND 0.04
' ND 0.2

- .ND 0.2

ND O.I

DIQUAT/PARAQUAT

ND = Not Detected

Walter Hinchman

Quality Assurance Officer

l.
Approved By:



Alpha Analytical, Inc.
:.i5 Cilenciirie A'enue. Silitc' Zl
': nariis. ). c'r'acia li94i 1

l;)2 r ll55-1t)4-t
i:.\X: ,;02);155-0406
I ,i:00_2rq3- 1i93

t-'-mail : .r!Dh89DQ\l'ell'll€i. hLrI

!i i tp.'.'.' r.".'- DO\\'e f nLrt. !11:I -.t i U lln

. .-i.; i. , .::,s. l.ievrtcrir
:n2' -!98-3:112

i:.L\: :',: ;;6-7;l:l
::.ircla li're l'ito. Ciriiforr:.ta
. :-:iij :jfj6-908!)

::_'1'._: :i i'j :j66-913S

iut Q 7 lsesI
I Washoe County Utility Division

P.O. Box 11130
Reno, NV 89520

WASiiOE COUi\fi
DEPT. OF WATEP RESOI'JIII L

Job#:143874
Phone: 9544600.
Athr: Teni Svetich

I
I

Client ID: Spring Creek #6
Lab ID: WCU98061508-01

Sampled: 06115198

Received: 06115198

Analyzed: 0611.9198

SDWA VOLATILES PLUS LISTS I AND 3 UNREGULATED COMPOUNDS 8P1^524.2

I Concentration
ueIL

ND
ND
ND
ND
ND
ND
ND
ND

Concentration RL
ueJL ueIL

ND 0.50
ND 0.50
ND 0.50
ND 0.50
ND 0.50
ND 0.50
ND 0.50
ND 0.50
ND 0.50
ND 0.50
ND 0.50
ND 0.50
ND 0.50
ND 0.50

ND
ND
ND
ND
ND
ND

0.50
0.50
0.50

, 0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

RL
lelL
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

I
i
I

I
;
I
I

I

I

Compound

I Benzene
2 Vinyl Chloride
3 Carbon tetrachloride
4 1,2-Dichloroethane
5 Trichloroethylene
6 p-Dichlorobenzene
7 l,l-Dichloroethylene
8 I,l,l-Trichloroethane

l0 Regulated Volatile Organic Compounds (VOC's)
(Phase II)

9 Cis-1,2-Dichloroethylene ND
l0 l,2-Dichloropropane ND
I I Ethylbenzene ND
12 Monochlorobenzene ND
13 o-Dichlorobenzene ND
14 Styrene ND
15 Tetrachloroethylene ND
16 Toluene ND
17 Trans-1,2-Dichloroethylene ND
18 Xylenes (total) ND

3 Regulated Volatile Organic Compounds (VOC's)

@hase V)
19 Dichloromethane ND
20 1,1,2-Trichloroethane ND
21 1,2,4-Trichlorobenzenc ND

List I - Unregulated Compounds - All Systems

22 Bromobenzene ND
23 Bromodichloromethane ND
24 Bromoform -' ND
25 Bromomethane ND
26 Chlorodibromomethane ND
27 Chloroethane 'ND

Comoound

28 Chloroform
29 Chloromethane
30 o.Chlorotoluene
3l p-Chlorotoluene
32 Dibromomethane
33 h-Dichlorobenzene
34 l,l-Dichloroethane
35 l,l-Dichloropropene
36' 1,3-Dichloropropane
37 e,z-1,3-Dichloropropene
38 2,2-Dichloropropane
39 l,l,l,2-Tetrachloroethane
40 I,1,2,2-Tetrachloroethane
41 1,2,3-Trichloropropane

42 Bromochloromethane
43 n-Butylbenzene
44 Dichlorodifluoromethane
45 Fluorotrichloromethane
46 Hexdchlorobutadiene
47 Isopropylbenzene
48 p-Isopropyltoluene
49 Naphthalene

50 n-hopylbenzene
51 sec-Bufylbenzene
52 tert-Butylbenzene
53 1,2,3-TrichlorobenzenE
54 1,2,4-Trimethylbenzene
55 1,3,5-Trimethylbenzene

ND-Not Detected
Rl-Reporting Limit

List 3- Monitoring Required at State Discretion
ND
ND
ND

ND
ND
ND
ND
ND

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.s0
0.50

0.50
0.50
0.50

0.50
0.50
0.50
0.50
0.50
0.50

T
I

i

li
I

li

ri
i

li

l'
:

l',
Laboratory Director

Approved by:
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RL'G_24_1998 !3.4? FRCI'I I'{EURDA STRTE HEAI-TH LAB TO

f660 N. Ylrginie Strcc!
Reno, Ncrads 895lXt

(?02) ors-r3rs '

995446L4 P.qz

13C i:59

USE OF \ilATER:
f3 Domertlcdrlntingwarer
E Gcothermai

EJ Industrfal or minlng
O trrlqation
ts O, r,., -ft1,1.^lr",r"u..S,np.f -..lrririrb-5S&A-, .,.

I

rype-6.rG*g:..f lrm-.----N;;*;;;.-G;A;-$::

;i f: i't i'." 8 r)

-tij:i -3 PH 2' 05
wArFF,,.$m[qIRY AN A LYSrs:

r: tffi'f rj;lgp$Rt8.F&Tppcs of samplcs.

All of lhe informatlon bclow musl.be ftll:d In
or the rnalysis will not bc pcrlormcd-

ll
srare........N-Ev*qDA-........-.....--.---..-counry.-..1{,ftts,t|,0F.---
Townrhip,-....?ON.-..-.....Ranse...,..?-1.8,.-...--,..Secriori.-3-- 

--.-GencrrlLocsrion.--S....$9N.t9.lJ-S,p-g.id.tS..-.--...-..-.,.-,.,

sourceAddrcssV*-nn.fus--+-hlwce.np-Splr*lr.-5uaprcrrmt-.

TYPE O}' ANALYSIS:
ICnecf herc for ROUTTNE DOI\|EST|C ANALyStS.t Cifflc the consrirucnrc necded for pARTIAL ANALYSIS.

SAMPLING . INSTRUCTTONS:
Thc semple.submined imrn bc rcprcsenrativc of ihe rource. Spring and surfacc
water srmples should bc !5 frce of dirt and debris as oossible, We-lls slrould bc

Lomf+ thomughiy bcfore sampling. changing the witcr in thc crsing at leasr
thr.c times. Product wercr frsm filterc'should Ue samplc/ afler run'ning for
about tcn (10) mimrter,

semplcd^by...R-./,a.x..C*.="n,,.,..-.-.................D ,,r.......to-/-A/.5.a......,..--.-...
owncr -0ld,5rc€.Cor.*,rr.,..-.- -.-.-.--.,...- 

p hon.'fb.*Stoop..____-
Addrcss-..R,Q..3oX-J.ll3.o. .__.-_-i-_-.-..---
ciry.-.86do... _.._.._.......jn!......srare_.-il-.y.,.,,.

REPORT TO;
N"mc-..s,Ey..r*s..;......W.ns.rp.u--C**.n-Drr.*-.vlr*o-(t".

Ciry,..Ie.rrll.
Srrte-..lLV-.-.-

REASON FOR ANALYSIS:
E Loan

E Personal hcalth rearons
.D Purchase of rheproperry
Cl Retrtal or satcof properry
U, suMivision approval

fr o r t et -A4urrr-user..I[rncs5r/rr

SOURCE OF WATER:
Fitrer D Yec .H ruo
Publlc flycs EUo

we11......X..--pcprh --,8OO,.-..f t.
Hor.,...,.,.....--..-..cotd -..,.,.>K....--.
lN USE E ycr E nro

Sutface.--:.,..-.--i
Casins dirmaer.....l.l.?..:..-in.
casin: dsprh.....AaD..-.ft.

I
I
I
I
I
t
I

c'"R,r.l$?6
T-D.S. @'n:ec. 154

Hardness 32

Ma3nesium

Porasslum

Srtlfatc

FOR LABORATORY USE ONLY

Q'r.S,,?u*, 18 ' 4 ePnr,i u-, O "2

n em ark s... R.Q..-.!-L3-E:.1

159

Tlrc results bclorr rre rcprrerntslivc only ol lhe srnplc subnittrd to lbis laboratory.

Afkrlinity 78 ,

sle2oc -o.51

Arscnic < O.OO3 Sl I lca 39

I
,l

(}rtct G.y...'|r <9
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I
I
t
I
I
I

wATpR qHFMrgrRY ANALYSTS:
n=" ii.ct mav:iiiirFtl08# ryg.. of sampter.

TYPE OT ANALYSIS:
ff Ctecr here for ROUTINE DOMESTTC ANALYS|S.

Circle the consliruenrs necdcd for PARTIAL ANALYSIS.

SAMPLTNG INSTRUCTTONS:
Thc rample.submittcd_musr bc rcprcsenuriw of rhc source. Sprlng and surfrcc
watcr slmplca should bc ls free of dirt and debris es possible, Wclts shonld b.
prmpcd rhoroughty bcfote rempling. chrnging rhe vlrer in rh? earlnB ct tcrst
lhte? tlme8. Prduct water frcm fflters should bc senrplcd eficr running for
gboul len (10) minues,

semprcd uv...R-frat ..,.,.,.,.o"ro..--q/g./S-E--..--.........,.,.,
Owncr-..llltsxc..fo,v^r4.,. phone.J3.fg:4hFb----
Addrcss....P,.4-..F.nr....ll.I3.A.-

-.---Jrarc.Jl.V.,.-"----- ---
REPORT TO:

r.tame -.€p.,Ey.{rls--ldtse*-Gurrt-.thrctrr-5;d-rst-s-.Dvi-t.rl
Ad d rcss --.P-'A'..8ax.. I l,f 3.a.----
Ciry.*faiq

R|JG-24-1998 13:48 FROi4

: i:'"\r: i'..'i'rn

Ji;ii -i iil 9: 0B

NEUNDA STRTE FEFILTH LRB TO
Nr!,vArrA rrlvrJiull-nr Hl'AL'ltt
' lffi N. \rrryiuirSlrect

. Rcno, Neveda 8951tr

(102) 6t&l$s

99s446t4 P.A3

133165
All ol ttrc informatlon bclow mugl be ffllcd in '

or the anrlysis ryill not Dc perfornred.

s,rt..,...,...NJEvAna---.----.--..-counry.-,,1r/,6gn06,-..,-..-.-.-.,;,-..,-
Tounship *-ZQAI*-'.-Rrn8e-.--?-! g---,-..*Sccrion -..*,...-**.**
Cenenl Locarion..S€a"r.tsLS€grrr.h5-...-.-.-.-....
S ou rcc Ad dresg-!&- irrr.e-Fhir rfJ[rr#.!Erl.-*gu.r-5uso!-r-.-.srr-.-

0

REASON FOR ANALYSIS:
D Loan
B Pcrronal hcalth rcasons
.D Purchaseof thc prot erry
B Renrat or salc of properry

O subdirisionrpproval
E ;;; ; #.i;i"li*i,'efo*'

Neouibrr.

USE OF WATER:
D Domsstlc drlnking rretcr
O Gcothsrmsl
E Industrirl ormining .

Surfecc-----
Casin g, diameter.-.-1.7....-..in.
Casins dcprh...--.0hO...fr.

SOURCE OF
Fltrcr C Yes

Public D ycs

}VATER:

dNo
dNo

Spring 
--wetl....X.-.-.--Deprh l.CQ--,..fr.

Hot.....,..--.--..--.Cotd ---X-...--
tN UsE E vcs H Xo

32

t
I
t
I

-o. 1065
Conitituenl

T.D.S. @
c,

Calchrm

\laBnesium

tlz . g. qs Fofat+9oR^ronYousE ottb 
-3ppflt I LotllilEtrl .,.9pro I Con:thucnr ppd

x 138165
Co|Erlrucat

133

I
I
I

PotEsslum

Sullste

I Fce Remarks

I lJi"l;;

I
I
I
I

....- -..-......-.-...'......1nit

O.lJ6l rb.cln G

TOTF{. P. @3

Thc rcsultg bclow art fi?pnitcnlrtivc only ol thc srrnple submltted lo thls laborttory,
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*l (xx**xxx**r()t(*r(x*(****x**x*x***xxr(****(*x*(**x**i(x*x****r(x*x*x*x****x***xx******x

I Company : I,ANG EXPLoRAToRY DRILLING 
DAIE: 11-11-1997

Wltnessed By:
I tocation : SPANISH SPRINGS

I Remarks : RBTSN GYRO TOOL S2536
OTHER SERVICES: S.S. VIDEO

)t(**t(*i<x*xx*r(*r(r(xx**)tot(*x**t(xxx*x**(*x***(*x{<x**xx*t(**xt(x*t<*(**x*xt(*r(**x*x**x**x*(xx*x
I Measured Incli- Direc- Course True Closure Closure
I Depth nation.' tion. Deviatibn, Vertical Dlstance. Bearing;

Feet 'Degrees Degrees Feet DePth, Feet Degrees
TrueI

t
I
I
I
&
*

I
I
I
I
I
I

,

Well No
Field
State

0 0.0

SPRING CREEK #6
SPANISH SPRINGS
NEVADA
DAN DRAGON

'True
.0

County: WASHOE
Rec- By: ROBERII

50 0.2 toz
0.00
0-09
o -L7
o -L7
o -22
o.t7
0.09
o.L7
o.22
o. 13
o. 09
o. 13
o.22
o.26
o -22
a -L7

Feet
0.00

50. o0
100. oo
150. OO
200 - oo
250 - 00
300. o0
350 - O0
400. o0
450. OO
500. oo
550. OO
600.00
650. O0
700 - oo
750. OO

0.00 nn
0.09 Loz.o
0.13 1E0.9
0.13 207 .6
o - 23 204.0
0.95 180.7
0.35 180.6' 0.46 t87 .7
0.68 189.1
0.81 191.4
0.89 191.7
0.98 186.7
1.13 t78 -2
1.36 L72.2.
1.55 L72.6
L -7t 175.5

100
150

o.2 236
o -2 285

200 0.3 158
250 0.1 Ltz
300 0-1 293
350 0-3 188
400 0.2 198
450 0.1 2L6, 500 0.1 L72
550 0 -2 t37
600 0.3 136
650 0.3 154
700 0 -2 208
750 o.2 198
790 0.2 L40 0.14 789.99 1.83 175.1

X*XX****i(*******X*X*X***X***(**X****XX*(****X***(*t(XXX***X*X*X*)t(*r(X***********XX
Equip. : L-L7 Offlce: BFL Job No.: 28735

Calculation Method: Balanced TangentiaL
****xxx**xx**x**(*xx**i(******x****t(r(*****x(x*x(*(t(*t(**x******x**r(xx*r(*xx**i(x*x***
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