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SUMMARY OF WELL DRILLING, CONSTRUCTION, AND AQUIFER TESTING

Anor.vCreek Production Well No. 3 was drilled and constructed in April and May 1998. The
production well is located in the northwest corner of Section 26, Township 18 north, Range 19

east in southwest Reno, Washoe County, Nevada. The well is constructed of l4-inch dizrmeter
casing and wire wrapped screen to a total depth of 700 feet below ground. The well is screened
from 440 feet to 700 feet below ground. A blank section is included within the screened interval
between 560 and 580 feet below ground. The pump intake should be installed within the blank
section when the well is equipped

Step-drawdown and constant discharge (Q) tests were performed to estimate aquifer properties,
rvell yield, well efficiency, and pumping levels in June 1998. Discharge rates of the step-
drawdown test were 400, 500, 600, and 800 gallons per minute (gpm), respectively. The
constant Q test was run at a flow rate of 550 gpm for 72 hours. The production well had a
drawdown of T26.94 feet with a pumping level of 458.40 feet below ground at the end of the
constant Q test. Specific capacity of the well was 4.33 gpm per foot of drawdown at the end of
pumping.

Ground water was sampled from ArrowCreek Production Well No. 3 on June 19, 1998 after
pumping continuously for approximately 50 hours. Water quality analytical results indicate that
the ground water is good quality. No water constituents were detected above primary or
secondary standards.

Based on data from the step and constant discharge tests, the recommended long-term pumping
rate is 500 gpm with a pumping level of 465 feet below ground. Drawdown in the well is
projected to be approximately 133 feet after 30 days of continuous pumping at 500 gpm. The
pump intake should be set in the blank casing located bdtween 560 and 580 feet below ground.
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INTRODUCTION

This report describes well drilling and aquifer testing for ArrowCreek Production Well No. 3. A
monitoring well was drilled and constructed near the production well site in July 1992.
Information pertaining to the monitoring well drilling, including a lithologic log, are described in
the Washoe County report Mt. Rose Fan Exploratory Drilline, dated July-August1992.
ArowCreek Production Well No. 3 is located in the northwest corner of Section 26, Township
18 north, Range 19 east, in southwest Reno, Washoe County, Nevada (Figwe 1). Screen size
was selected after a sand (sieve) analysis was completed on borehole cutting samples collected at
the well site. Step-drawdown and constant discharge (Q) pumping tests were performed to
determine aquifer characteristics. The step-drawdown test ran for 400 minutes at four different
flow rates. Flow rates for the step test were 400, 500, 600, and 800 gpm, respectively. The
constant Q test was run continuously for 72 hours. Flow rate for the constant Q test was 550
gpm. Recovery data were obtained after completion of the constant Q pumping test. A ground
water sample was collected from the well during the constant Q test. The sample was collected
after pumping the rvell for approximately 50 hours. The sample was analyzed for all regulated
and some unregulated orgahic and inorganic compounds at two laboratories. The well was also
tested for sand content during pumping tests using a Rossum sand tester.

BOREHOLE DzuLLING AND WELL CONSTRUCTION FOR ARROWCREEK
PRODUCTION WELL NO. 3

Drilling and construction of ArrowCreek Production Well No. 3 was completed by Layne
Christensen in April and May 1998. A monitoring well is located approximately 400 feet from
the production well. Approximate locations of the wells are shown in Figure i. Approximate
locations for the',vells based on state plane coordinates are:

ArrowCreek Production Well No. 3 - Latitude llgo 49' 27 .24"
Longitude 39" 24' I 1.35"

ArrowCreek Monitoring Well - Latitude . 119" 49' 28.42"
Longitude 39" 24' 14.50"

Drilling w4s completed by the direct rotary method with circulation of a bentonite (mu-d) slurry.
The mud slurry transfers drill cuttings to the surface,.passes through a self-contained mud system
to remove the cuttings before re-circulating down the borehole. Tri-cone bits rvere used to drill
the borehole.

Initially, the cOntractor drilled a pilot hole with a 12 % - inch bit to a total depth of 720 feet
below ground. Samples of drill cuttings were collected at l0-foot intervals during drilling of the

pilot hole. The contractor reamed the pilot hole with a 20-inch and a 28-inch bit to 105 feet
below ground to set the conductor casing. The conductor casin! was22 inches inside diameter
and lvas sealed 

"vith 
a sand-cement grout or slurry mixture. The borehole was reamed to 725 feet

below ground with the 20-inch bit after the conductor casing was allowed to cure for 24 hours.
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Table 1 outlines borehole depths und diurnrters, well casing and screen lengths and diameters,

I depth of sireen placement, and lengths of sanitary grou-t seals.and gravel pack. A copy of the
I well drilling report is included in Appendix I.

I TABLE 1. SUMMARY OF BOREHoLE DRILLING AND wELL CoNSTRUCTIoNI FoR ARRowCREEK PRoDUCTIoN wELL No. 3.

Pilot hole diameter. length 12 Yq inches, 720 feet

Conductor casin_q hole diameter, length 28 inches, 105 feet

Conductor casing nominal diameter, length 22 inches, 100 feet

Well borehole diameter, length 20 inches, 725 feet

Blank casing nominal diameter, interval 14 inches,

+2 to 440 feet

'560 to 580 feet

700 to 705 feet

screen inside diameter, interval 14.inches,

440 to 560 feet

580 to 700 feet

Cement grout seal interval 0 to 105 feet

gravel pack inten'al 0 to 725 feet

I 
. 
A copy of the rvell drilling report is included in Appendix I.

Screen type for the production well is wire wrapped with 0.080-inch (80 slot) pertbrations.

I Results of the sieve analysis, used to determine the perforation size, are included in Appendix II.
t Gravel pack and the grout seal wereplaced using a tremie pipe. Gravel pack rvas v+-inch by va-

inch diameter gravel. Figure 2 details the as-built designs of ArrowCreek Production Well No. 3.

I
WELL DEVELOPMENT

I ArrowCreek Production Well No. 3 was developed by air lifting and swabbing. and by pumping.

I The well was periodically air lifted or pumped, allowed to recover, then air lifted or pumped

I again. Approiimately 150 hours were needed to develop the well adequately.
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AQUIFER TESTS

Aquifer tesls help obtain the hydraulic parameters of the aquifer which are used to determine
long-term yields of production wells. Goals of the aquifer tests on ArrowCreek Production Well
No.3 were:

Determine pumping levels of the *.il ut different discharge rares;

Determine aquifer transmissivity, the related hydraulic conductivity, and storativity or
specific yield;

Determine if any aquifer recharge or no-flow boundaries exist near the well; and,

Use the results of the aquifer tests to determine a production rate that will maintain a
pumping level near the top.of the screened interval, even if the well is pumped
continuously over a relatively long period of time (30 days).

$Ouifer Testing Equipment and Setup

A large horsepower inline turbine pump was installed in the well for the step-drawdown and
constant Q tests. A trailer-mounted diesel engine was the power source fpr the pump. The pump
intake was set at 560 feet below ground surface. Static water level was 336.4I feet below ground
surface before start-up of the step-drawdown test.

Discharge rates were measured with an orifice weir. The weir consisted of an 8-inch diameter
horizontal discharge pipe, a 5-inch diameter orifice plate, and a manometer. Flow rates were
adjusted with a gate valve. Figure 3 shows the setup of the orifice weir and gate valve.' The
Rossum sand tester was located near the elbow connection of the well head and horizontal
discharge pipe rvhere the discharge water becomes turbulent.

Discharge water rvas piped away from the puniping well to a small pond. The pond minimized
disturbance and erosion ofthe ground and subsequent transport of sediment down slope.

Water levels were measured in the pumping well and monitoring well using a Hermit SEl000C
electronic. data logger. Water levels also were measured periodically with a battery powered
water level indicator.

Summary of Aquifer Tests

Types and duration of the pumping tests conipleted for AnowCreek Production Well No. 3 are
summarized in Table 2.
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TABLE 2. SUMMARY OF AQUIFER TESTS PERFORMED FOR ARROWCREEK

I PROPqCTTON WELL NO. 3.
t

gpm: discharge rates in gallons per minute.

The step-drawdown test was performed to determine pumping lbvels, well yield. specific
capacity, and well efficiency for the production well at different discharge rates. Information
from the step-dratvdown test was used to select a discharge rate for the constant Q test. The
constant Q and recovery tests were completed to determine aquifer parameters such as
transmissivity, hydraulic conductivity, storativity, and boundary effects. Copies of field data
sheets with time-drawdown and recovery data are included in Appendix III.

AQUIFER TEST DATA ANALYSIS

Step-drawdown data were analyzed according to the method of Jacob (1947). Table 3
summarizes the step-drawdown data for the pumping well.

TABLE 3. STEP-DRAWDOWN DATA AND CALCULATED SPECIFIC CAPACITIES AND
SPECIFIC DRAWDOWNS FOR ARROWCREEK PRODUCTION WELL NO. 3.

Qn: gallons per minute (gpm)
Sn: feet (ft)

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

TEST TYPE DATE START
TIME

END
TIME

DURATION
(minutes)

DISCHARGE
RATES (gpm)

Step-
Drawdown

06tr4t98 0900 I 540 400 400,500,
600, 800

Constant Q 06117198 to
06/20/98

0945 0945 4320 550

Recovery 06/20198 to

06t23t98

0945 t425. 4600

Step Number (n) Well Yield
(Q,)

Drawdown @ 100
Minutes (Sn)

Specific
Capacity
(Q"/S")

Specific
Drawdown
(s"/Q")

I 400 58.1 8 6.88 0. l4s5

2 s00 79.29 6.31 0.1 586

1 600 101.13 5.93 0. I 686

4 800 t42.46 5.62 0.1 78 1
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Figure 4 shows the drawdown veisus time data on a semi-log graph for the step-drawdown data.
Well efficiency (E) at various flow rates were calculated by plotting specific drawdown versus Q
to determine values of B and C from the plotted data. B is the y-intercept of the "best fit'? line
passing through the plotted data points and c is the slope of the "best frt' line. Fi_eure 5 is a graph
of the specific drarvdown versus Q data. Well effrciency is then calculated using the equation

E: I
r +(c/ B)Q

Formation loss and well loss are calculated using the equation

Sw:BQ+CQ'where,

BQ is the formation loss, and
CQ'zis the well loss.

Values of E and Srv are summarized in Fieure 6.

AQUIFER PARAMETER ESTIMATIONS

Transmissivity and specific yield are used for analysis of well hydraulics in unconfined aquifers
where flow is presumed to be two dimensional and horizontal.

Transmissivity (T) is the parameter representing the rate that water moves through a cross-
' sectional width of an aquifer. T values are the product of aquifer hydraulic conductivity (k) and

aquifer thickness (b), or

T: kb.

T values are needed to estimate well yield and drawdown, and are expressed as gallons per day
per foot of drawdorvn (gallons . feet / day) in this report. T values for AnowCreek Production
Well No. 3 were estimated using the Cooper-Jacob straight line (graphical) method and the'
software program Well Hydraulics Interpretation Program, WHIP (Hydro Geo Chem, Inc., 1987,
1988). Table 4 summarizes the T values obtained from these two methods. Both drawdown and
recovery data were evaluated to estimate T.

Storativity (slis the aquifer parametei representing the volume of water that an aquifer releases
from storage per unit surface area of aquifer per unit decline in hydraulic head perpendicular to
that surface
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The equation to determine storativity is

^ _ (0.3T t").)=-
r'

w'here,

T is transmissivity in gallons . feet / day;
to is time when Cooper-Jacob straight line has zero drawdown; and,
r is the distance from the pumping well.to the monitoring well.

Table 4 includes the computed s values for ArrowCreek Production Well No. 3 aquifer tests. It
should be noted that s values derived from data collected in pumping wells generally are not
reliable. The s valueb computed by WHIP for the ArrowCreek well match reasonably well with a 

,

value computed from a monitoring well located approximately 3,000 feet away during a previous
aquifer test. The s value from the previous aquifer test is 0.001.

TABLE 4. SUMMARY OF TRANSMISSIVITY AND STORATIVITY VALUES
ESTIMATED FROM ARROWCREEK PRODUCTION WELL NO. 3 CONSTANT
DISCHARGE AND RECOVERY DATA.

T: transmissivity in gallons . feet / day.
s: storativity, no units

Figures 7 tt-nough 12 are graphs with drawdown and recovery data for'each well measured during
the constant Q and recovery tests.

The monitoring well data was not used to calculate aquifer parameters since there was minimal
drawdown in the well.' The monitoring well was vandalized and plugged with debris and appears
to show partial penetration effects. The well wis air blown and cleaned out but may not be
completely free of debris.

WATER QUALITY

One ground water sample was collected from ArrowCreek Production Well No. 3 on June 19,
1998. The sample rvas collected after the well.had pumped for approxiniately 50 hours at a
pumping rate of 550 gpm. No water cohstituents were detected above primary or secondary
drinking water standard maximum contaminant levels. Appendix IV includes copies of the
laboratory analytical data.

DATA TYPE GRAPHICAL T WHIP T GRAPHICAL
s

WHIP s

Drawdown 5,497 5,385 to 5,834 0.030 to 0.064

'Recovery 6,453 5,295 to 6,275 0.030 to 0.050

l3
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PLLT4BNESS AND VIDEO SURVEYS

Plumbness (directional) and video surveys were completed on the well after the constant Q test.
Data from the directional survey indicate that the well meets contract specifications.. Contract
specifications require the well not deviate from vertical b1'more than two-thirds (2/3) the well's
inside diameter per 100 feet. For ArrowCreek Production Well No. 3, the well can not diverge
morb than 0.78 feet iivery 100 feet of well casing or screen: or 5.46 feet over the 700-foot well
length. ArrowCreek Production Well No. 3 diverges 2.88 feet from vertical over the measurable
rr-eli length of 680 feet. The contractor conducting the directional survey could not get the
measuring device below the 680 feet depth because there are broken pieces of 2-inch PVC
sounding tube in the bottom 20 feet of the well. Several pieces of the sounding tube broke off
during installation and removal and remain in the well. No otherunusual or abnormal
conditions were noted when the video survey *as reviewed. Appendix V includes copies of the
directional survey data.

BID RESULTS

Appendix VI includes a table summarizing the bid results for the project. Six contractors
submitted bids for ArrowCreek Production Well No. 3.

CONCLUSIONS AND RECOMMENDATIONS

The recommended pumping rate for ArrowCreek Production Well No. 3 is 500 gpm based on
data from the aquifer tests. This pumping rate will keep the pumping level near the top of the
s'ell screen even if the well is pumped continuously for 30 days. Drawdown in the well will be
approximately 133 feet and the pumping level will be approximately 465 feet below ground
surtace if the well is pumped at 500 gpm. A blank section was placed in the well screen between

-<60 and 580 feet below ground. The pump intake should be placed within the blank section.
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(Fcct)
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WHITE-DIVT$ON OF WATER RESOURCES
CANARY-SLIENT'S COPY
PINK-WELL DRILLER'S COPY

PRINT OR TYPE ONLY
IX) NOT WRITE ON BACK

WASHOE

NW NWz6
STATE OF NEVADA

DIVISION OF WATER RESOIIRCES

WELL DRILLER'S REPORT
Please complete this form in its entirety in

accordan_ce with ItlRSi S34.lZ0 aud NAC 534.34{)
Nr No.386.9.1NOTICE OF INTENT NO.JOU7.1

arrnN 10998-4 (Ternp)ADDRE'S AT *ELL ,o*rro*,10998-A (Ternp) 
__

Copper

p 19 n Washoe. _ qoun,"

WELL TYPE

E cabte EkRoary fl nvc
E air E orher.._---

8. WELL CONSTRUCTION
Depth Dri[ea 725 pect Depth Cased 7Q5 . Feet

HOLE DTAMETER (BIT SIZE),
From To

28tl Innhac 0 Fect 10.-0- Feet
20rt rngSss 10_0 p"st 725 pggl

- Inches .-.. FeeL-Feet
CASING SCHEDULE

Sizc O.D.
(Inchcs)

OTflCE USE ONLY

WATER RE
to*"tilS,""*?*ttatg

3. WORK PERFORMED
EI(N.* \\'ell. E Reptace E Recondition
lJ Deepen U Abandon D Other._

LITHOLOGIC LOG

Loam

Gravel consisti
of silt
and

lense

Date compl eted-J-u.Il.g--..3-9......*. . te..98.

7. WELL TEST DATA

TEST METHOD: E Bailer E nump

Perforations:
Type
Size

feet .

Fmufeei
to-.-.-feet

Froufeet
Surface Seal: EkYes E No Seal Type:

>8 Neat Cement
E Cement Grout
E Concrete Grout

Depth of .seet 100 feet
Placement Method: &X Pumoed' E poureo

Gravel Packed: EltYes D lfo
From- 9- reet to.--_ ...2.-2L

9. WATER LEVEL
Sktic water r"""r..--J3.-1.:-4[ feet below tand surface
encsian flow. . .N/A
Watertemperature.-oF quatty*G$4

IO. DRILLER'S CERTIRCATION
This well was drilled under my supervision and the report is true to rhe
best of my knowledge.

nddress.l_:[.._B_o.:r_C0_6..
Contractor

9e_r_!g_q Ji!y: {Y 8e702

Ncvada conractor's license number
issued by the shre Conrractor's soaro,J-7..8.?.3...-...

Wciftt/Ft,
(Poirnds)

Well Thickncss.
. (Inchcs)

From
(FccO

I
I
.l

I
I

I
t
I
I
t

E eir uft
Time (Hours)

4. PROPOSED USE

ff Domestic E lrrigarion E test
tfMunicipal/Industrial E Moniror E Srcck

G.P.M. Draw Down
(Fcct Bclow Staric)

USE ADDITIONAL SHEETS IF NECFSSARY
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' l{AY-02-98 SAT 10:00 AH LAYNE CHRISTENSEN CO
l-

9166622896 P. 02

7oz- tl7- 0677

FAX NO,

Curnulatfve
We

Dale:

Tesl Hole E: Depth (f t.): 3go- s9a
Dla.5s:; UC : Doo /0,36 : .

olf,
ta,

/o,

la,
/oi
?+

72
?:
t]
7
cl

3
7
I

O

tAta til Alt CoQtt H lftw..la. Cilt!.tfr FGTPfE TG gt|rGl.f!8 
i' rl

,sl ?3 Retal

,2S In. - 6.3S mm -F7
I 0

t4-,187 la-4.75mm o 0
t6 - . 132 In. - 3.35 mm o 0
-3E -,094 fn. - 2.39 mm 0

'12 -.066 In. - 1,68 rnm /0 I 6
sl6-.047fn.- l.tgrnm "f0 Ag
t20 -,033 In. -.84 mm //A 57
-3O - ,O25 In. - .58 mm ltt9 n€t t

'4O - ,016 In. - .41 mm /64 g1
tSO - .012 In. - ,30 mm t7 0 76
a7O -.0O8 In - .20 mm t7L q7

*sl00-.006fn.-,l5mm ,-7 cl 1X
t l40 - .004 In. - .10 mm t76 ??

Pen Weight t7tr t00

CommenLs:

ATER.SUPPLY SERVICES



:Western Compangrfnc, . A Mrrry conurnv

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

IIAY-02-98 SAT 1O:OO AIl LAYNE CHRISTENSEN CO
.l

FAX N0. 9186622896 'P. 03

P,O.r!fl l!l|. t'tt cca|' n* ltllooaar, cJlbri. rtffrtlulc 9tlrt2.2l2l i',l

Cumulat lve

Job Name:

Dale:

%P"'
to.
t0c

/0c

13

7t
t2
3i
2-i
,At

ie
lt
I
6

o

(B)

. Sleve Sl l? Retalned

.2S ln. - 6.55 mm ol
t4..167 ln. - 4.75 mm 0 o
.t6 - .152 in. - 6.35 mm I o
'cE - .094 fn. - 2.39 mm q 7

a l2 - .066 ln. - 1.68 mm 37 iAl
tl6-.047fn.- l.l9mm 62 qy
r20 - .053 In. - .84 mm go 63
tsO - .023 in * .58 mm 12 7? 'tF

t4O - .016 In - .41 mm /0& f/0,
sSO - .0 l2 In. - .30 mm t0tr t/Ll '

'7O - .O08 In. - .20 mm t/? 3q
' I oo - .006 tn. - fiS mm t/t qA
t l40 - ,OO4 ln. - . lO mm tAo qq

Pan Weight IAK /0 0'

Tes[ Hole d: Depth (f t.): . ? /4 - ?o/
UC - Doo /Dro : -

Dla.56:;

R.SUPPLY SERt/ICES

CommenLs:
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.HAY-02-98 SAT 10:01 AI{ LAYl.lE CHRISTENEN CO
I

FA}( NO. s l 66022896 P: 04

t o.rtd tlrt ltt cs*t H r!il!.d.r4 erl|laili lloFlE|'.! ttt &l.1lzl ;
1i

Cumulatlve

Job Name:

Date:

- ;t
f,.\l-o

o/. /o.

I Cr.

l0t

t0

q'

ts
6;
cl

3i
.2

,:
C
c

e
L

YE J IZ- ".wel

.25 In. - 6.35 mm 0
.t4 - ,l tl7 In. - 4.75 mm o 0I

t5 - .132 In. - S.35 mm o I

I o
tB -'.094 tn. - 2.39 mm 4 3

t12 -.066 In. - 1.68 rnm ALI t7
t l6 - .047 |n. - l. l9 mm 5q 38
'2O - .033 fn. - .84 mm f/1 f6
t30 - .023 in - .S8 nm qg 4q
a4O - .0 1€ In - 14l mm il4 so,

'S0 - .0 l2 ln - ,50 mm I Atl
,t 'g7'- t

*?O - ,OOE In. - .20 rnm t30 1A
s l0O - .006 tn. - G mm t3 cl ?q
sl40-.004 1rr.-.lOmm t36 76

Pan Weight I q2 /00

Test Hole o: Depth (f t.): (D/t - 6//.
UC - Daq /Des :

/,/ -zq t 7Commen ls:

TER.SUPPLY SENVICES



'r{AY-02-98 SAT lO:Oi AI{ LAYI.IE CHRISTENSEN CO

t
FAX N0. 916E622896 P, 05t

I
t
I
I
I
:l
t
I
I
I

,1

I
I
I
I
I
l
I

t.o.tpd lA, l'! Cq|tt H lltttoarnd, Cdtffi 6t Pl!c|: gtlrl2.rE 
irf 

(D) 
:'

Cumulatlve

Job Name: _ A+sh. '

% /"'
o

o

0

11

1?
9i
=f
Jt

^:t7
l7
1
6

.2S ln. - 6.35 mm -n ol
t4 - . 187 ln - 4.75 mm o !

I CI

'16, - .132 ln. - E.55 mm I I o
'8 -.094 ln. - 2.39 mm f 6

r12 -.066 In. - 1.68 rnm 3t iA7
'16-.04?tn.- l,l9mm 6A L(7

'2O - .053 ln. - .84 mm g0 6l
tso - .025 In. - .58 rnm v2 70 t

c{O - .Ot6 tn - .4t mm /02 77
$5O - .0l2 ln- - .30 mm /// 9.1
t7O - .0O8 In. - .20 mm //6 f(9

'100 - .006 In. -
F.,
.lSmm / ?,0 7/

rr40:.oo+ln.-.lomm t Atl 1Ll
Pan Wclsht t32 /ao

Date:

Test Hole ':
Dla,5q: :

DepLh (f t,): +fu-trfo
UC ' Doq /D9. :

Comments: dl - 6?f 7 _

ATER'SUPPLY SEFVICES



|Acstern Compangrfnc. A urrrv €omornv

ro..ra rll a{ aat tHl rrilGftd c|tldr 1!trphdugr&&1.:t!

cumulat lve

I
t
t
I
I
'l
I
I
I
I
I
I
I
I
I

,1

I
I
,l

rlAY-02-98 SAT 10:02 AIl LAYI'IE CHRISTENSEN CO

I
FA){ N0, 9166022896 P, 06

o/o ?^'

lo o

{o"
1t
Lf,

31

28
.2o

3

8

t'
q

2.

I

o

I u Retalne

.2S fn. - 6.55 mm -o lgl
t4 - .lE7 In - 4.75 mm 0 o
-16 - .132 fn. -.3.55 mm q I

A
.'8 - .094 fn. - 2.59 mm 5a ii

-12 - .066 ln. - 1.68 mrn //2 I
I (r/

tl6-.047 |n- f.l9mm t.20 7A
.'.zO - ,O55 ln. - .E{ mm t3L/ go
tSO - .023 In. - .S8 mm tqq ?-7 ,of
$4O - .Ot6 tn - l4l rnm /f2 1i'
tSO - .0 12 In - .50 mm t16 1q
*7O - .OOB In. - .2O mm /60 16

itl00-.006 |n.-.l5mm /t 2 qy
t l40 - .004 |n. - . l0 mm / 6q 1q

Pan Weiqht /66

Job Name:

Date:

Test Hot; DepLh (f [,); L/ql - ?rn
UC -^ Doe /Dee :Dla.56:;

Comm en [s:

R.SUPPLY SERt/ICES
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VVASI.NGBE C@IJI\ITY
DEPARTMENT OF PUBLIC WORKS
UTILITY DIVISION

TYPE of PUMPING 1E51 5*- f.T+S-' -
HOW Q MEASURED 5-x 8 on;l'ce- M.p for r,r11'r1if -fPtl r , 

"g.".
HOW WL's MEASURED IO6o ' c le <.*,r i r 5o.-r '. ..P..2 DEPTH of PUMP/AIRLINE 

- 

wTT

PUMPING TEST DATA

,1 . '-4f=wELL -g'r.r^4(.y_45-
(PUUptuc /gBSERVATION WELL
@[!pt!-el necovERY DATA

FAGE / OF ,,L

PUMPED WELL NO.

DISTANCE from PUMPED WELL

o/o SUBMERGENCE: initlol 

-; 

pumping --
puMp oN : dote tlHpA lime o 9ot
puMp oFF , aa" Ll i4)o6 tinc lSLlO

RADIUS of PUMPED WELL

I
I
I
I
I
I
I

WATER LEVEL DATA
slITIC WATER LEVEL 

",3 
A. U

TIME
t=. ol l'=O

COMMENTS



VVASHCIE COIJNTVI
I
I
I
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I
I
I
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I

TYPE Of PUMPING lgST {*T O
-tf jt a

HOW O MEASURED i ( 8" orrti<e M.P. for 1r1g'. tora of PVC

DEPARTMENT OF PUBLIC WORKS
UTILTTY DIVISION

l-OW WL's MEASURED

puMpED wELL No. Jrnnr(r.rr ?rJ..rtc- Well 4f 3
RADIUS of PUMPED WELL

DISTANCE fTom PUMPED WELL

T?)
PUMPING TEST DATA ,ri@tt€{9 BSERVAT] oN wE!-L

qBLUAZnECOVERY DATA

mE-z-oF 2-
€lcv.

DEPTH of PUMP/AIRLINE 

- 

WTT 

-

7o SUBMERCENCE: initiol ; pumPlng

PUMP oN : dote (/rqlqg rne 47od
PUMP OFF r 6q16 (/t4)q'8 1i^,

COMMENTS

6t€ qo tao

WATER LEVEL DATA
sllTfc WATER LEVEL 37L,1 |

TIME
t: of i'=O
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VTAS;HCDE GCILJIUTV
DEPARTMENT OF PUBLIC WORKS
UTILITY DIVISION

TYPE of PUMPING TEST

HOW O MEASURED

l'OW WL's MEASURED *e.*,* 1o oC
PUMPED WELL NO.

RADIUS of PUMPED WELL

DISTANCE from PUMPED WELL

:l
I
I

. ! n rr..rl*:
wglt .+r-rr.rr-rr<i( Ylad ' Wrril ' 5

kuuptHa)oBsERVATroN wELL
r Fiififpftrd2n EcovERY. DAIA-mtr' 

, oF 4
M. P for WL' s e lev.

DEPTH of PUMP/AIRLINE 

- 

wrt

70 SUBMERGENCE: iniliol 

-; 

pumping

PUMP ON : dote /o / r; i'rs tima --O99E-
pUMp OFF ,661s 6/-oial€ttnc 6qL/<

PUMPING TEST DATA

WATER LEVEL DATA - I 'NO

snTlc WATER LEVEL Zi?.1to (ZVr.
TI ME

f= ol f'=O
COMMENTS



VVASI.TCDE CCL.IIVTV
DEPARTMENT OF PUBLIC WORKS
UTILITY DIVISION

TYPE of PUMPING 1E51 ( o,^ ri: 'r.ir Ctr
HOW Q MEASURED

HOW WL's MEASURED

<'., €"..;{rr. M.P. for WL's
4" "-^, l- 1...-. ^

PUMPED WELL NO.

:l
I
I
I
I
I
I

PUMPING TEST DATA zuullsc/RECoVERY,DATA
PAGE ?- oF Lf

€ 16Y.

DEPTH of PUMP,/AIRLINE 

- 

wrt

DISTANCE from PUMPED WELL

70 SUBMERGENCE: initiol _; pumplng

puup oN: dote e lzlqa rime -Q9-15--
PUMP oFF ' 6*" ahola € 11r" Q ?z/ S

RADIUS of PUMPED WELL

I
'l
I
I
I
I
I
t
I
I
I
II?

J
tr

TI ME
f: ol f':O

WATER LEVEL DAT.
SBflg vrAttR LEVEL 3jl.4tf (cot"'-'l +o i'r COMMENTS
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VTASFNGIE CCI1JNTY
DEPARTMENT OF PUBLIC WORKS

I
I
I
I
lo,,

I

UTILITY DIVISION

TYPE of PUMPING TEST

PUMPING TEST DATA

welu Arrow0ceEr Lder.r- { 3
ffin lrlzo BSERVATT oN wELL
MynEcovERY DATA

rA'-Gf J- or 4

I
I
I
I
I

Ĉo^rsra^rr O

HOW Q MEASURED (', x F'.. O!.1e rcE U.Je ,rt _

HOW WL's MEASURED HE?rnlT lOo o

PUMPED WELL NO.

RADIUS of PUMPED WELL

DISTANCE from PUMPED WELL

M.P. for WL's elev.

DEPTH of PUMP/AIRLINE 

- 

wrf

70 SUBMERGENCE: initiol 

- 

i pumplng

puMp oN : doto t' /r+ lqg timE --95jL5-
pUMp oFF , 6o6 L/ulqg time o9z7 S-

COMMENTS

(NorF_a[Y

Qle 1630

l{45 5ur

I@I
J
F
f

WATER LEVEL DATA
SNTICWATER LEVEL 331.+1, (

TIME
f= of lt:O

to.Ll lll,oo

Q t, e rtoo \D
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VT'AS;HCIE CCIUNTY
DEPARTMENT OF PUBLTC WORKS
UTILITY DIVISION PUMPING TEST DATA

weLL$ggrs!: No3-
@yoBSERvAroN wELL
@UPINS/NECOVERYIDATAppree4 oF I

TYPE of PUMPING TEST f,o{sra^r.i- O
HOW Q MEASURED

HOW WL,S " MEASURED

5" v 8" oc, C.. ,-r''. -

PUMPED WELL NO.

RADIUS of PUMPED WELL

DISTANCE fTom PUMPED WELL

M.P. for WL's €lev.

DEPTH of PUMP/AIRLINE 

- 

wrt

7o SUBMERGENCE' initiol 

-; 

pumplng

Harna.f l|rf\6 a

PUMP oN : dote lolttlsg tinc -&L--

I
I
I
I
I
I
'l

PUMP OFF , aqs" 6lZo'lq8 tinc o 1'l f,

COMMENTSWATER LEVEL DATA
SNTICWATER LEVEL 331.

TI ME
f= ol l'=O
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VIIAS;HCIE CCIIJNTV
DEPARTMENT OF PUELIC WORKS

HOW Q MEASURED

l'OW WL's MEASUREb

PUMPED WELL NO.

RADIUS of PUMPED WELL

DISTANCE from PUMPED WELL

I
I

UTILITY DIVISION

TYPE of PUMPING TEST

PUMPING TEST DATA

w e uuAodzrr4-dr-u.rlr' i," \{lr .

PUMPTNG /OBSERVATION WELL ",
PUMPING/RECOVERY DATA

PAGE / OF 4

M.p for WL's-@ elev.

DEPTH of PUMP/AIRLINE 

- 

wrt 

-

o/o SUBMERGENCE ' initiol 

-; 

pumping

PUMP ON : dole 
-u-E!3- 

tine

PUMP oFF: dqt6 

-timc

COMMENTSWATER LEVEL DATA -7'1O
SiBT]C WATER LEVEL ?26.78

TI ME
t= ol f'=O

I|l?1 loo"'

t
I
I
l?

5
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VVASI.NGIE CCI1JNTY
DEPARTMENT OF PUBLTC WORKS Ar rr r^r r rA +F A.;
UTTLITY DIVISION T'UMPING TEST DATA
TYPE of PUMPING resr 6..h,S
HOW Q ,MEASURED

HOW WL'S MEASURED

5{ f ..- ,'€,'c e M.P. for WL's elcv.

PUMPED WELL NO.

RADIUS of PUMPED WELL

DEPTH of PUMP/AIRLINE 

- 

wrt +-
To.SUBMERGENCE : initiol 

- 

; pumping

PUMP oN: dolc ,'' ',leQ time --fu-
DISTANCE from PUMPED WELL PUMP OFF : dalo 

- 

limc

WATER LEVEL DATA
SNTIC WATER LEVEL 2.2

TIME
f= ol l'=O

(NOTE ANY
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VIASHCIE CCIIJIVTY
DEPARTMENT OF PUBLIC WORKS
UTILITY DIVISION

TYPE of PUMPING TEST 4n.,<=a.t+ O -t es=
HOW O MEASURED 6rr* Ar. 1)ratcrc€ tr.lcrr?.

l-OW WL's MEASURED plEznr I f
PUMPED WELL NO. Arnow Ccrrr d 3
RADIUS of PUMPED WELL

DISTANCE fTom PUMPED WELL

PUMPING TEST DATA

wett 4ooot 4,.=.r rtto., h)Er.

P-ultrue(6BGRVAnoN'mj
:?u M PI N o/i R.ECWERYTATA-_
EcCZL oF 4
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-; 

pumplng
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1,t,,

I
I
,l
I
t
I
I

PUMP oFF : doc 
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llme

WATER LEVEL DATA
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TIME
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WASHGIE GCIUNTY
DEPARTMENT OF PUBLIC WORKS
UTILITY DIVISION

TYPE of PUMPING resr /.^ 5*l^t
HOW Q MEASURED
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<t'rl Q"*^na*afar M.P for WL's
l'Ier,rnJi ' 1O o

PUMPED WELL NO.

PUMPING TEST DATA
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wTI

7o SUBMERGENCE, initiol 
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TYPE of PUMPING TEST

HOW Q MEASURED

l-OW WL's MEASURED

PUMPED WELL NO. A.,,r.rrr(r..k#:
RADIUS of PUMPED WELL

DISTANCE fTom PUMPED WELL

PUMPING TEST DATA

.A
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13
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PAGE I-O]F-
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JLL-18-1998 !@.37 FROI,I I{EUCDR STATE FERLTH LRB 995446L4 P.Az
Iil TNI?LICATE
{PLEA6E PRIXT O9 TTPE!

l:ii: (; r- ;' 'r n
!3 JUil I9 Fi'i 3' 09

NEVADA STATE HET#'IHII.ABORATORY
NF'AI'A DTVISION OF EEALTE

1650 N. Vlrginia Slrcct
Reno, Nevada t9503

a02) 6ss'r33s

Thc ssnole orumined mrxt be rcprcsenurive of ths gourcc- Spritg and surhcc
wrar sainptes Bhould bc ts free of dirt and dcbris rs pocsible. Wells shottld be
gdDcd it'oro,tghty before eampliug. ehrnging the witer in the casing at least

itrted rimes, hldud wetct froh filters strould be semplcd after runnirg fot
rbout tc'tt (10) minulca.
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133393
' Atl of thc infornstion below musl'bc ftlled in

REASON FOR ANALYSIS: USE OF WATERI
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I
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Ctty
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Alpha Anaiytical, Inc.
:55 Glendale Arenue. Srrite 2l
;oarks. Nevada 89431

. ii2 r .J.55-10i4
i:-L\: : ;02 ) 355-0.10t,
i-E00-2,s3- 11.\3

.-'-nail: alpha@pol'ernet.not
11; gp, :,r's.'u'.p9rr'erner.uc.r' -a i nha

A}{ALYTICAL REPORT

I
I

CLIENT: Washoe County Utility Division

P.O. Box lll30
Reno,NV 89520

Attn: RandYVanhoozer

PWM)WR#:

Cltent Sample ID: Arrowcreek Well #3

Lab Sample ID: 98061919'0lA

Datc Sampled: 6/19/98

DatcReceived: 6/19/98

'Maffr: DRINKNGWATER

National primary Drinking Water phase II and Phase v - Regulated and Unregulated Synthetic organic Compounds (SoCs)

I Drtr
Result RL Unib AnalFcd Andyte

Dat
Resutt RL. Units Analrzed

.{nalyte

I
I
I
I
I
I
I
I
I
I
I

E5O4.T EDBAIID DBCP

I.2-Dibromo-3-chloroProPane

1,2-Dibromoethane

ND 0.02 ltgL 6l2Ll98

' ND 0.01 ttgL 6l2lt98

E525J SVOCS BY G,CiltS ,

Alachlor
Alrazine

Benzo(a)pyrene

bis(2-EthylhexYlhhttialate

bis(2-EthYlhexYl)adiPate

Brdachlor
.Metolachlor

Metibuzin
Propachlor

$ima'irrg

E531.1 CARBAMATES

Aldicstb
Aldicarb sulfoxide

- Aldicarbsulfone

Carbaryl

Caftofuran
3-Hy&oxycarbofuran

. Methomyl

O:<amYl

F,s/N GLYPEOSATE

Gb1hosate

" E3I&1 ENIDTIIALL
Eodothall

8319.1 DIQUATNARAQU.{T

Diqust

ND 0.2 FetL 6t29198

ND 0.1 ttdL 6t29t98

ND 0.02 lrglL 6t29198

ND 0.6 PgL 6t29t98

ND 0.6 ttilL 6t29t98

ND 1.0 ttglL 6t29198

ND 1.0 ltgL 6t29t98

ND 1.0 PgL 6t29t98

ND 1.0 ttdL 6129t98

ND 0.07 ttilL 6129198

ND 0.5 ttdL 6t25t98

ND 0.5 ttgL 6t25198

ND 0.8 pgL 6t25198

ND 1.0 ttdL 6t25t98

ND 0.9 $gL 6t25198

ND ' 1.0 PdL 6t25t98

ND 1.0 ttgL 6125t98

ND 2.0 ttdL 6t25198

ND 6.0 PgL 6t26t98

ND 9.0 PgL 6t24t98

Hexachlorw.vcloPantadiene

Hexachlorobenzene

gemma-B!lQ

.Alachlor

HeptacNor

Al&io
Heptachlor epoxide

Diel&in
Endrin

\lethoxychlor

Ctrlordaae

Toxapherie

.{roclor 10I6

.{roclor l22l
Aroclor 1232

.{roclor 1242

Aroclor 1248

.{rcclcrr 1254

.{roclor 1260

E5O5 ORGANOIIALIDE PESTICIDES AND PCBS

ND .0.1 ttgL 6123t98

ND 0.1 ttgL 6123t98

.ND 0.02 ltgl- 6123t98

ND 0.2 ttgL 6123t98

ND 0.04 PgL 6t23t98

ND 0.2 ttilL 6123t98

ND 0.02 PelL 6123t98

ND 0.2 ttdL 6123t98

ND 0.01 PgL 6t23t98

ND 0.1 ttilL 6t23t98

ND 0.2 ItgL 6t23t98

ND 1.0 ltgL 6l23DB

ND 0.08 PgL 612388
- ND 20 PgL 6123198

ND 0.5 ltgL 6i23t98

ND 0.3 PgL 6t23t98

ND 0.1 PdL 6t23t98

ND 0'l PgL 6t23t98

ND 0.2 PEIL 6123198

E5I5.1 CHLORINATEDACIDIIERBICIDES .

Dalapon ND 1.0 ltgL 116198

Dicanba ND 0.5 PgL 716198

2,+D ND 0.1 PgL 7t6t98

PCP ND ' 0.04 ltgtL 716198

2,4,5-TP ND 0.2 ttdL 716t98

Dinceb t ND 0.2 ltgL 716198

Picbloran ' ND 0.1 PgL 7i6198

ND = Not Derected

0.4 FelL 6t25t98

Approved BY: Date:

I
Walter Hinchman

Qualit-v Assurance Offi cer
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Alpha Analytical, Inc.
155 Cllendaie A'enue. Suite 2I
-:r:arks. Nevacia 89431
:02) 355-10+-l
::,\X: t702t 355-0406
l-800-283- 11S3

Washoe County Utility Division
P.O. Box 11130

Reno. NV 89520

I
I
I

ANALYTICAL REPORT

e-maii: ripha0oorvelnct.net
!lttp.,, rr's,rv.D0','.'et'net. ut'i -:,i i Uira

REC

Job#:143874
Phone:9544600
Ath: Randy Vanhoozer

Client ID: Arrowcreek Well #3

Lab ID: WCU98061919-01
Sampled: 06119198

Received: 06119198

Analyzed: 06129198

I
SDWA VOLATILES PLUS LISTS 1 AND 3 UNREGULATED COMPOIJNDS EPA 524.2

ND
ND
ND
ND
ND
ND

0.50
0.50
0.50

0.50
0.50
0.50
0.50
0.50
0.50

22
23
24
25
26
27

t
I
I
I
t
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 l,l,l-Trichloroethane

l0 Regulated Volatile Organic Compounds (VOC's)

@hase 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-Dichloroethylcne ND
18 Xylenes (total) ND

. 3 Regulated Volatile Organic Compounds (VOC's)

- (Phase V) .

19 Dichloromethane ND
20 1,1,2-Trichloroethane ND
21 1,2,&Trichlorobenzrcne ND

List I - Unregulated Compounds - All Systems

Bromobenzcne - ND
Bromodichlorosretliane ND
Bromoform ND
Bromomethane ND

Compound

28 Chloroform
29 Chloromethane
30 o-Chlorotoluene
3l p-Chlorotoluene
32 Dibromomethane
33 m-Dichlorobenzene
34 l,l-Dichloroethane
35 l,l-DichloroproPene
36' I,3-DichloroproPane
37 e,z-I,3-DichloroPrcPene
38 2,2-Dichloropropane
39 l,l,l,2-Tetrachloroethane
40 1,1,2,2-Tetrachloroethane

41 1,2,3-Trichloropropane

42 Bromochloromethane
43 n-Butylbenzene
44 Dichlorodifluoromethane
45 Fluorutricilot'iiragthane
46 Hexachlorobutadiene
47 Isopropylbenzene

48 p-Isopropyltoluene
49 Naphthalene

50 n'Propylbinzene
5l sec-Butylbenzene
52 tert-Butylbenzene
53 1,2,3-Trichlorobenzene
54 1,2,,1-TrimethYlbenzene

55 1,3,5-Trimethylbenzene

ND-Not Detected

Rl-Reporting Limit

List 3- Monitoring Required at State Discretion

Concentration RL
uslL ue/L

ND
ND
ND,
ND
ND
ND
ND
ND

0.50
0.50
0.50' 0.50
0.50
0.50
0.50
0.50

'0.50

0.50
0.50
0.50
0.50
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 0.50

Concenhation
uelL

.ND
ND
ND
ND
ND
ND
ND,ND

RL
uelL
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
0.50
0.50
c.50
0.50

I
I
'l

Chlorodibromomethane
Chloroethane

ND
ND

Approved by:

Laboratory Director
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