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WHITE - OIVISION OF WATER RESOURCES
CANARY. CLIENTS COPY
PINK - WELL DRILLERIS COPY

PRINT OR TYPE ONLY
DO NOTWRITE ON BACK

1. OWNER

LITHOLOGIC LOG

STATE OF NEVADA

DIVISION OF WATER.RESOURCES

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

accordance with NRS 534.170 and NAC 534.3e

PROPOSED USE
D Domestic
E Municipal/lndustrial

DepthofSeal 210
Placement Method: E Pumped.

Permit No.

Basin

NOTICE OF INTENT

LOCATION *.,t*f

OFEICE USE ONLY
Log No. i1 /'-7 r 

\,-:L

WELLTYPE.
D cabte D Rotary El nvc
! nir fl orrei

Seal Type:
! NeatCement
El Cement Grout
! Concrete Grout

feet to 500 feet

MAILING ADORESS 101
ADDRESS AT

N.W. E.

2. LOCATION NW t/4 SE 1/4Sec. 33 r 21N plg g 19E E Washoe
PERMIT NO.

3. WORKPERFORMED
E ttewwetl E Replace n Recondition
UDeepen lAbanoon' Eother_

[J Inigation E Test
LJ Monitor Ll Stocf

8. WELL CONSTRUCTION
Depth DrilteC 500 Feet Oepth Cased 460 Feet

HOLE DTAMETER (BtT S!ZE)
From To

32 Inches 0 Feet 34_ Feer
21 112 Inches 34 reer 500 reet

Inches _ Feet_ Feet

CASING SCHEDULE
WeighuFi. l' Watt Thickness

(lnches)

Perforations:.
Type perforation
Size perforation

From feet to feet
Suriace Seal: Yes ! t'to

Fmm
(Feel)

rrom ?99 r"etto 24()__ r*tr* ?99 fesrr6 360 ;ee1
From 195 feetto 415 

- 
r__i

From 4i!5 feetto 455 feet

Gravel Packed:
From 216

9.
Static urater bvd 79.25

fl Poured

EI ves [f tto

WATER LEVEL

c'\ t-

feet belov land surface
Artesian flor G.P.M. 

- 

P.S.t.
GoodWatertempenture Cool "F Quality

10. DRILLER'S CERNFICATION
This well was drilled under my supeMsion and the report is true to the
best of my knowledge.

1r1smg Humboldt Drillinq & Pqmp Co.. lnc.
Contractor

Address

Nevada contracto/s license number
issued by the State Contractor's Board

7.

Date started 1Ol21E7 {a
Date compleled 10/25197 io

WELL TEST OATA

TEST METHOD: E Bailer E pumo
Draw Down

(Feet Belorv Static)

[] Rirun
Time (Hours)

Nevada license number issued

G.P.M,

015234
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From:
Sent:
To:
Gc:
Subject:

Dragan, Dan
Thursday, July 25, 2002 3:34 PM
Coffman, Jesse
Collins, John; McHenry, Ron; Orphan, Paul; Smiley, Scott; Bradhurst, Steve
Well Problems at Lemmon Valley No. 9

Jess,

Ron and I spent most of the day investigating the problems at Lemmon Valley No. 9. lt came down to a combination of
things, including the pressure transducer settings and sensitivity, transducer well-on and well-off points, the pump to waste
flow rate and the pump to waste time setting. What was happening is that the pumping level was reaching about220 (a
f evef we expect) feet whereas the pressure transducer was reading about 230 feet and fluctuating as much as 25 feet
(meaning it was getting instantaneous readings as deep as 250 feet and shutting the well off). Within one minute, the
water level would recover to the setting that would signal to turn the well on again (230 feet). Since it was just starting up,
it would start pumping to waste (for 3 minutes) at an open discharge rate of 550+ gpm. Consequently, because it was
pumping more than the design rate, it would quickly draw down to the shut-off level (complicated by the fluctuations in the
transducer) before the three minutes of pump to waste would cease. Thus, the well would shut off again and keep cycling
through this same process. We were seeing the well going on and off about every 30 seconds. The scada system was
showing the well pumping 0 gpm when it was actually pumping 550 gpm to waste, bypassing the meter.

Scott came out and we reset the pressure transducer to match the actual water levels, expanded the distance between the
on and off points and reduced the pump to waste tlme to 30 seconds. The only other thing that needs to be done is to
change the sensitivity of the pressure transducer so it does not fluctuate 20+ feet. Scott said that would be done
tomorrow. This should solve the problem.

I also noticed the water coming from the well was cold, not the 87 degrees you mentioned last week. I asked Scott about
that and he said the warm water was associated with the startup water for the chlorination system that heats up from the.
hot ambient temperatures. So the well water is cold and once the chlorination system starts up the temperature is not a
problem.
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SUMMARY AND CONCLUSIONS

The Sherwin Williams Company Well No. I (SW-l) rvas drilled in Lemmon Valley near Stead,

Washoe County, Nevada- The well site is sinraed within aWashoe County Utilitv Services Division
well constnrction easement located approximately 2,500 feet south of The Shenruin-1$/illiams

Company's Stead, Nevada distribution center.

A test rvell forWell No. I was drilled by the dual-tube rcverse-rotar.v driling method. The method
allows formdion water samples to be collected as the borehole is advanced, even in unconsolidated

alluvial deposits. The test well was terminated at a depth of 500 feet versus the target depth of 600
feet because low-permeability materials were penetrded beyond 492 feet. These malerials correlated
to low-permeabilit-v materials described in the driller's report for the Tumey Well and did not
warrantthe expense of drilling deeperthan 500 feet. A water sample was collected from the aquifer
at a depth of 480 feet via the test well to determine rvhether there was any change in water quallt"v

below the effective depth of the Tumey Well (460 feet). Analytical results showed that the
groundwater derived from a depth of 480 feet exceeded the maximum contaminant level for
llengdneSe. In addition, the concentration of iron in the groundwater from this depth exceeded the
recommended level and rvas only slightty below the marimum contaminant level.

Because of rvaterqualit-v concerns at a depth of 480 feet and the presence of low-permeabilit-v
formation materials below 492 feet- Well No. I was limited to a depth of 460 feet. It was

constructed of l2t/a-inch O.D. (outside diameter) steel well casing and included atotal of 150 lineal
feet of l2-inch pipe size Johnson-UOP continuous slot shaped wire. wound rvell screen that was
placed opposite the most permeable warer-bearing horizons penetrated by the rvell. A cement seal

was placed in the annulus from a depth of 216 feet to the land surhce. The deep sanitary seal

coupled with amoderdc aggregate thickness of clay above the screened interval should inhibit any
contamination originaing dthe land surfrc€ from immediately impacting the water-bearing horizons
exploited by the well.

Construction ofthe well was completed October 30,1997 rvith the conclusion of well development
procedures. The well dri[ing and testing program for SW-l was substantially complete by
November 3, L997 at the conclusion ofthe pumping portion of the aquifer-stress test.

Upon completion ofwell constmction and development, the well was subjected to a series of well-
performance and aquifer-shess tests. On the basis ofthe stepdrawdown tesf the overall hydraulic
efficiency of the well was determined to range ftom 88% d apumping rate of 203 gallons per minute
(gpm) to 75yoat500 gpm. From the data obtained via the aquifer- stress test, the transmissivity of
the aquifer was determined to be approximately 1,250 feetzlday. The coefficient of storage was
determined to be approximately 0.001, a value which suggests the aquifer is semi-confined.

The sand content in the discharge from the well was measured with a Rossumr* sand tester. Sand

content five minutes after starting the pump at the beginning of the aquifer stress test was less than
the specified limit of five (5) parts per million (p.p.m.). The average sand content for the aquifer
stress test was 0 p.p.m. for all practical purposes.

A water sample was collected from the well discharge near the conclusion of the aquifer-stress
pumping test. The sample was analyzed for general physicat chemistry, trace metals, volatile organic
compounds (VOCs), regulated and unregulded synthetic organic compounds (SOCs), radionuclides,
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and asbestos. The chemical quallty of the groundwater meets all applicable state and federal

drinking water standards.

Well No. I was test pumped at rates of between 200 and 500 gpm. The well is rated to yield 400
gpm using specific criteriaestablistr bythe Washoe County Utility Services Division. For selecting

a production pump, the design punping level at 400 gpm is approximatsly 230 feet below the land
surface.

Well No. 1 friled to meet the specifications for plumbness and alignment. Washoe County Utility
Services Division penonnel are ofthe opinion this defect does not materially affect the utility of the
well.
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INTRODUCTION

The Shenrin-Williams Company Well No. I (SW-l) is located in Lemmon Valley north of Reno, Nevada

(referto Figue l) nearthe community of Stead, Nevada. The well site is sinrated within the NW% SE% of
Section 33, Township 21 Norttr, Range 19 East, M.D.B.&M. (referto Figure 2). The well site is within a
Washoe County Utility Services Division well constmction easement in an areathat is under development

as an industrial park.

SW-l was constnrcted for the Washoe County Utility Services Division (Utility Division) under a
cooperative agreement between The Sherwin-Williams Company and Washoe County. Underthe terms of
the agreemen! the target yield for Well No. I was 700 gallons per minute. The preliminary rvell desigu and

the drilling prcgram forWell No. I were planned rvith this criteria in mind. Because the well is located in
an area being developed as an industrial park, the preliminary well design also included a cement sanitary

seal to a depth of u least 200 feet to reduce the potential for contamination originating at the land surface

to degrade the chemical quallty of groundwater derived from the aquifer materials exploited by the well.

Well No. I replaces an unused well owned by the Utility Division that is referred to as the 'Tumey" Well
(see Figure 2) and will ultimately be operated as a municipal water-supply source by the Washoe Count-v

Utilit-v Services Division. The Tumey Well rvas drilled to a depth of 555 feet and completed to a depth of
500 feet in 1972. The casing rvas perforated rvith factory mill slots between depths of 169 and 500 feet

below the land suffice. It has since filled in with sediment to a depttr of approximately 460 feet. Therefore,

it presently is in direct hydraulic conunnnication with permeable aquifer materials between depths of 169

feet and 460 fe€t. The Ut'rlity Division rated the Turney Well to yield approximately 200 gallons per minute

in its present state. However, aquifer stress tests performed on the Tumey Well by the Utilitv Division

suggested that the aquifer transmissivitv at this locale was sufficiently high so that a properly constnrcted

rvell had the potential to yield 700 gallons per minute Gpm). ln addition, the target depth for Well No. I was

increased to 600 feet (compaled to 500 feet for the Tumey Well) in the hopes that penetrating a great€r

thickness of permeable alluvial deposits would further increase the potential for the rvell to yield the desired

700 gpm of groundwater.

The drilling and testing program for The Sherwin-Williams Company Well No. I includes the formal
plugging and abandonment of the Turney Well and another nearby Washoe County Utiliqv Division Well
known as the "Peak" Well. The location ofthe Peak Well is also shown in Figure 2. ^Ihe plugging and

abandonment ofthese wells has not yet been authorized by the Utility Division and is not described in this

rcport.

Consulting Engineering Services, Inc. (CES) of Reno, Nevada was engaged by The Shenvin-Williams

Company to provide consulting services relevant to the design, bidding, constmction and testing of Well
No. 1. CES worked closely withthe Utility Division statrin all phases ofthe program from the design stage

through completion ofthe well performance and aquifer stress tests. Utility Division staffparticipated in the

collection of the aquifer stress test data and reviewed the draft of this report.

Competitive bids were solicited for the constnrction and testing of the well from three qualified drilling
firms. Humboldt Drilling and Pump Company of Winnemucc4 Nevada was awarded the contract for the

project. Work on the well commenced August 18, 1997 with the mobilization of equipment and was

subsantially complete by November 3d with the conclusion ofthe pumping tests. This report documents

the well consbuction and testing, the chemical quality ofthe groundwater derived from the well, and provides

information relevant to the selection of production pumping equipment.
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WELL CONSTRUCTION SUMMARY

Well SW-l was drilled in two stages. The first stage entailed drilling a pilot hole to a depth of 500 feet by

the dual-tube reverse-rotary method beginning August Lg, lg97 and concluding October 4s. The second

stage entailed reaming the test well and constnrcting the production well. Upon completion of well

*ortnr"tioo, the well was subjected to a batlery of well-performance and aquifer-shess tests. Testing was

substantially complete by November 3d. A chronological summary of the well constnrction and testing

progftlm is presented below.

9lt6l97 Notice to Proceed was issued by The Sherwin-rWilliams Company TO Humboldt Driling
Co.

9lLSl97 Mobilized test well equipment to the site.
gllg-Z1tg7 Driiling the 5%-inch diameter pilot hole by the dual-tube reverse-circulation method using

air as the driling fluid commenced. Drilling operations were suspended to allow for a
change to flooded dual-tube reverse rotary in order to combat borehole instability.

9126-28197 Resumed drilling operarions. Changed to aflooded dual-tube reverce-rotary syst€m drilling

with a 6%-inch diameter bit. Drilled 6%-inch diameter hole to 340 feet.

gl2glgT Drill rig was removed from the site as a result of engine failure.

l1ll-Ztg7 Drilling resumed with the altemate drill rig. A total of 70 linear feet of 6sle-inch O.D.

surface casing was installed to stabilize the upper portion of the borehole. The borehole had

partially collapsed and was cleaned out to 340 feet.

l1t3lg7 Drilling below 340 feet resumed using rvith a 5%-inch diameter bit. Dri[ing was terminated

at adepth of 500 feet on the basis ofthe formation material penetrated and comparison with

the log ofthe nearbY TumeY Well'
LOlO4tgT Collecr€d a water sample from the air-lift discharge from a depth of 480 feet. E-logged the

borehole to a depth of 445 tbet. Well constnrction operations were suspended pending the

analysis of the water sample and sieve analysis of the drill cuttings.

lOl}S-LSlg7 Data and information from the test rvell rvere examined. Final rvell design criteria were

selected. Materials to constmctthe production well were ordered and mobilized to the site'

During this period, 24-inch diameter surfrce conductor casing was installed to a depth of 34

feet and cemented in Place.
IOt22-23/97 The pilot hole was reamed to the design depth of 460 feet.

l1l23-Z4tg7 Well casing, screen, gravel filter pack and sanitary seal were installed.

10/26-28197 Initiat development of the well using the drill rig to surge and air-lift pump the well took

plarc. The test pump w:ts mobilized to the site-

L1lzg-31lg/ Development of the well by suging and pumping using the test pump was accomplished.

Development was concluded when the sand content met the specified level.

IOl3ltgT The stepdrawdown test was perfomred. The well was allowed to recover and the constant-

discharge test was commenced.

l0/31-1,Il3tg7 72-houraquifer-stess punping test was performed. Sand content was tested at the start of
the test.

LIl3-5t97 Recovery water levels were monitored using data loggen.

lll5lg7 Data loggers werc removed from the well. The well was disinfected with sodium

hypochlorite.
Ll/6/g7 The spent chlorine solution was pumped to waste and the test pump removed from the well.

The well was tested for plumbness and alignment.
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The test well was drilled to a deipth of 500 feet. Drilling was terminated prior to the target depth of 600 feet

because the borehole encountered sandy siltstone at a depth of 492 feet. These materials correlated to
..sandstone" in the driller's report forthe nearby Tumey Well that extended down to a depth of 655 feet. This

finegrained material was judged to be insufficiently permeable to rvarrant completion of the well to the target

depth. The data fr,om the borehole (formation samples, borehole geophysical logs, penetration rates, and a

sunple ofthe groundwaterfiom adepth of 480 feet) were examined to determine the depth of the production

weli, the depth of the annular seal, the screened intervals, scrcen aperture width, and filter pack siz.e and

gradation. An abbreviated description of the geologic materials penetrated by the well is provided b'elow.

e Artuit.a geologic log of the borehole is provided in Appendix A. The borehole geophysical log is

provided in Appendix B.

I
I
I
I
I
I
I
I
I
I
I
I
I

TABLE I. ABBREVIATED GEOLOGIC LOG OF THE BOREHOLE OF SHERWIN.IWLLI,AMS

WELLNO. I

Depth intemal (ft.) Description

OJt6 Sand and gravel with minimal fines. Sands: mixture of granitics and volcanics, fine to

coarse grained (70% medium grained, 75%o coarse grained, and 5Yo fine grained).

Gravel: fine. Occasional thin beds of clay.

46-t37 Interbedded clay sand/gravel beds. More clay than sand./gravel. Clay: sofl varies from

yellowish brown to light olive grey, occasionally sandy and silty. Sand: medium to

coarse, poorty sorted- zub-rounded to sub-angular. Individual sand and gravel beds vary

in thickness from inches to a maximum of five feet.

137-L97 Interbedded sand and gravelly sand rvith gravel and clay beds with more sand/gravel
than clay. Sand: poorly sorted. fine to coarse, mostly medium grained (0.05 to 0.08"),

sub-rounded. Gravel: fine, sub-rounded. Clay: soft to stiff, brown to light brown.

r97-23r Clay with thin sand beds. Clay: stiff, silqv; color ranges from brown to greyish

green/olive grey (below 206 feet).

23r-360 Sand with drin gravel and clay beds. Sand: mostly granitio, but mixed rvith volcanics:

fine to coarse grained, predominantll'medium grained (0.04 to 0.08", mostly 0.05");

sub-rounded to sub-angular. Gravel: t-rne, sub-rounded. Clay: thin beds typically one

to three feet thick, soft, brown to light geyrsh brown.

360-393 Clay wiih occasional sand or gravel b€ds. Clay soft to stiff, yellowish brown to brorvn.

Sand and gravel: scattered beds a few inches thick.

3934r7 Gravelly sand.

medium to coarse, mostly medium (0.05-0.08 inches), sub-angular to sub-rounded.

4t7437 Sandy clay to clayey sand- Clay: medium stiff, light olive brown to olive brown. Sand:

fine to medirrm grained.

437492 Sand and gravel. Sand: almost exclusively granitic, mostly coarse; gains have been

fiactured along mineral boundaries. Gravel: chips suggest gravel or cobbles, chips are

broken along crystal faces due to fracttuing of larger material.

492-500 Sandy siltstone. Mediun to coarse sand in a compacted silt matrix. Matrix is

predominantly a "silica flour" with a small amount of clay.
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GROIINDWATER SAMPLE COLLECTION DTJRING TEST WELL DRILLING

The Tumey Well (which is to be replaced by Well No. l) was drilled to a depth of 655 feet in 1972, but was

completed to a depth of only 500 fest. In 1994, during an evaluaion of the Tumey Well, the Washoe County

Utility Sewices Division observed that it had filled in with sediment to a depth of approximately 460 feet.

This evaludion also showedthe chemical quality ofthe groundwderftrom the Tumey Well met the Drinking
Water Standards. However, because the well had filled in with approximafely 40 feet of sediment the

chemical data were only considered to be representative of groundwater in the aquifer above a depth of
approximately 460 fee! and the chemical quality of the groundwater below approximately 460 feet was

undocumented.

Well No. I was scheduled to be completed to a depth of 500 feet in the hopes of increasing the yield over

that ofthe Tumey Well. For this reason, the test well drilling program included sampling the groundwater

below a depth of 460 feet prior to completion of the production well to ensure the chemical quallty of the

groundwater derived from SW-l would also meet the standads. The desire to sample groundwater during

the drilling process was a primary reason for drilling the test well by the dual-tube reverse rotary method.

A wder sample was collected fiom the air-fift discharge from the test well at a depth of 480 feet on Satuday
October4 1997. The sample was filtered in the field with a 0.45 micron filter and preserved fornitrate and

trace mehl analyses with sulfuric and nitic acid, respectively. The sample containers were refrigerated and

submiuedto SienaEnvironmental Monitoring, a State of Nevada certified laboratory, on Monday, October
6h. Results were received October 7n and are tabulated below in Table 2.
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From the ,lata in Table 2, it is apparent that the groundwater derived from the aquifer at a depth of 480 feet
exceeds the ma.rimum contaminant level for manganese. ln addition, the concentration of iron exceeds the
recommended level and is only slightly below the mar<imum contaminant level .

For this reason, and because the test hole encountered geologic materials with low hydraulic conductivity
below 492 fee/.- it was decided to complete the SW-l to a depth 460 feet, approximately equal to the effective
depth ofthe Tumey Well.

TABLE 2. SIIERWIN-WILLIAMS WELL NOI r - TEST WELL WATER 9IIEMISTRY DATA FOR THE
SAMPLE COLLECTED FROM TI{E BOREHOLE AT A DEPTH OF 480 FEET (results in mi[igrams per liter
unless otherwise noted)

Constituent Result Drinking Water Standard

Temperature ('F) 61.2

Electrical Conductivity, fi eld
(pmhos/cm),

352

pH. field (std. units) 8.18

pH.lab (std. units) 8.06 6.5 - 8.5

Turbidity G'mJ) 1.4

Color (CU) <5 15

Total Dissolved Solids 260 500"/1.000b

MBAS (foaming agent) <0.06 0.5

Major Cations

C:tlcium 32

Magnesium 7.8 150

Sodium 35

Potassium 3.1

Major Anions

Atkaiinit-v (as CaC0r) It4

Chloride 9.3 400

Sulfate 51 250"/500"

Nitrate (as N) t.7 l0

Fluoride <0.1 2.0 - 4.0.

Trace Metals

Arsenic <0.002 0.050

Barium 0.045 2.0

Copper <0.002 I.3

Iron 0.5 0.30Y0.60b

Manganese 0.13 0.05?0.10b

Ztnc <0.02 5.0

Notes: a. Recommended level
b. Marimum level
c. Temperature dependant
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PRODUCTION WELL CONSTRUCTION

I The preliminary design for SW-l called for a 600-feet deep well constnrcted with l2-inch diameter casing

and atotal of 300 linearfeet continuous slo! shaped wire rvound well screen to be placed opposite the most

I permeable water-bearing horizons. As stated above, the subsurface conditions warranted a departure from

I the preliminar.v design. The well was ultimately completed to a depth of 460 feet and utilized a total of 150

linearfeetofwell screen. Details ofthe well construction are shown in Table 3 and illustrated in Figure 3.

TABLE 3. STIERWIN.WILLIAMS WELL NO. 1 CONSTRUCTION DETAILS

Casing Schedule

Depth Interval (Feet) Description

0to34 Blank 24-inch O.D. x 0.250-inch rvall thickness ASTM A53B steel surface conductor

casing. Conductor msing was placed by the contractor at his option to overcome a

problem with stability of the borehole.

+2.0 to230 Blank l2-inch O.D. x 0.250-inch rvall thiclness ASTM Al33 steel casing.

230 to24O l2-indrpipe size continuous slot, shaped wire wound Johnson-UOP well screen (0.080-

inch aperture width).

240 to260 Blank l2-inch O.D. x 0.250-inch rvall thickness ASTM .4'133 steel €sing.

260 to 360 l2-inchpipe size continuous slot. shaped rvire rvound Johnson-UOP well screen (0.080-

inch aperture width).

360 to 395 Blank l2-inch O.D. x 0.250-inch wall thickness ASTM Al33 steel casing.

395 to 415 l2-inchpipe size continuous slot. shaped wire rvound Johnson-UOP well screen (0.080-

inch aperture width).

415 to 435 Blank l2-inch O.D. x 0.250-inch rvall thickness ASTM Al33 steel casing.

435 to 455 l2-inchpipe size continuous slot. 5haped wire rvound Johnson-UOP well screen (0.080-

inch apernre width).

455 to 460 Blank l2-inch O.D. x 0.250-inch wall thickness ASTM A133 steel casing. Steel plate

rvelded to the bottom.

Other

8to34 Cement grout The annular space between the conductor casing and formation walls
was sealed with cement grout.

216.4 to 460 Gravel filter pack 25 cubic yards of Silica Resources, Inc. Marysvile, CA' "No. 6'
Product Installed via tremie pipe from the bottom of the well, raising the pipe in l0-ft
increments.

Land surfiace to 225 Gravel fill pipe. 3-inch diameter Schedule 40 threaded and coupled steel pipe.

216.4 to 2L0 Grout cutoff comprised of 2l sacks of coarse granular bentonite

210 to 8 Cement sand gmut sanitary seal from 210 feet to 8 feet below land surface. 24 cubic
yards installed by prrmping via a tremie pipe .

460 to 160 Centralizers. 5116" x 2" x 1', (three round) on 100 foot intervals.

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

10



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

STEEL END CRP

STEEL PLATE

TTIREADED CAP

24' o.D. x 0.250' w.T. AsIu
A53B CONDUCTOR CASING

CEMENT GROUT

36, O BORE HOLE

3'O SCH. 40 STEEL GRAVEL-RLL
PIPE

CEMENT SAND GROUT
SANTTARY SEAL

BLANK 12-3/4' O.D. x
0.250, WALL THICKNESS
Asflt/ A133 WELL CASING

CENTRAUZERS: 3 ROUND
EVERY lOO,BELOW 160,

NOMINAL 22"0 BOREHOLE

sRr #6 PRODUCT RLTER PACK

12" PIPE SIZE JOHNSON-UOP
COT.ITINUOUS SLOT SHAPED WIRE
WOUND WELL SCREEN, O.OEO,
APERruRE WIDTH

12 INCH O.D. x 0.250' BL{NK

.o s' s*

owc\wEus\wEr\s1v-1 coN

SHERWIN WILLIAMS
STEAD, NEVADA

CONSTRUCTION DETAIL

N.T,s.
DRAWT{ 8Y! S0S

oAlE 11-11-97
J08 NO,: 9702&'t2
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WELL DEVELOPMENT

Once the constnrction ofthe well was complete, development procedures were initiat€d. The purpose of well
development is to remove residual drilling fluids from the well, restore formation damage which arises as

a consequ€,nce ofthe ddling process, and to rcmove the finer-sized formation material from the near-vicinity

of the well bore so as to inqease the permeability of the aquifer near the well bore. Initial well development

comprised altemately swabbing the entire screened interval of the well with a surge block and air-lift
pumping using the drill-rig's auxiliary air compressor. Development started at the deepest well screen and

proceeded upward in 2Gfoot increments. The process was repeated until surging no longer dislodged fine-
sized mderial. The water discharged from the well during initial development was routed through tanks to
elutriate the discharge before it was spilled onto the land surhce.

Once initial development was completed, the line*haft turbine test pump was insalled in the well to a depth

of 250 feet. The well was then surged with the test pump and pumped at progressively increasing rates of
up to 600 gpm until the discharge was visibly clear. The sand content was monitored during developmental

pumping to gage the stahrs ofthe developmental process. Well development was judged to be complete once

the sand cont€nt was less than 5 parts per million as measured with a Rossum* sand tester. Well
development using the test pump took approximately 30 hours to complete.

t2
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WELL TESTING SUMMARY

The line-shaft turbine test pump used to develop the well was also employed for testing purposes. The

testing program entailed pumping the well at rates selected by the hydrogeologist for prescribed periods of
time while measuring water levels in the well. Pumping rates were measurcd with a flow meter which
measured instantaneous and cumulative discharge. Water levels in the well before, during, and after the
pumping tests were measured with a pressure transducer and recorded by an In-Situ Hermit" data logger.

The test sequence included a stepdrawdown test and a 72-hour duration aquifer-stress test followed by a 40-
hourperiod where the recovery of water levels was monitored. The Tumey Well served as an observation

well during the aquifer-stress test of SW-I.

Step-Drawdown Testing

The stepdrawdown test of SW-l entailed pumping the well for four "st€ps" of one hour each. Pertinent data

for the test are summarized below and in Figure 4.

Non-pumping water level prior to start of test - 79.25 feet below the measuring point (M.P. = top
ofthe stilling well, 1.67 feet above land nrfrce). By comparison, the static water level prior
to developmental pumping w:ls 62.51 feet below land surface.

Testing started - 0800 houn 10/31//97

Testing ended - 1200 hours l0/31/97

TABLE 4. WELL SW.I STEP-DRAWDOWN TEST DATA STJMMARY

Step Duration
t (minutes)

Pumping rale

Q Gpm)

Drawdown
s (feet)

Specific
Capacity, C,

Gpm/ft.)

I 60 214 47.87 4.47

tr 60 300 71.53 4.19

m 60 410 101.21 4.05

ry 60 503 130.51 3.85

All of the drawdown data forthe stepdrawdown test are plotted in Appendix C. Upon completion ofthe
test, the wder level in the well was allowed to recover for five hours, after which time the constantdischarge
test ensued.

Aquifer-Stress Test

The stepdrawdown test was followed by a 72-hour duration aquifer-stress test. The aquifer-sffess test

entailed contnolled punping of the well for 72 hours and monitoring the drawdown in the pumped well,
SW-I, and the nearby observation well (the Tumey Well). The test program called for pumping the well at

a constant rate. However, early in the test it became evident that the selected rate was too high, and the

pumping rde was allowedto decline overtime. Upon completion ofthe pumping test, the water level in the

well was monitored by the computerized data logger for a period of 41.5 hours. The test is summarized

below.

l3
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STEP-DRAWDOWN TEST 1 O I3I 197
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Non-pumping water ldvel in SW-l prior to the start of the aquifer-stress test - 80.90 feet below the

measuring point (M.P. = 1.67 feet above the land surface).

Water-level in the Tumey Well prior to the start of the test - 7L.20 feet below the top of the well
casing

Testing commenced - 1700 houn 10i31/97.

Pumping rate - Varied from approximarely 510 gpm at the start of the test to 424 gpm near the

conclusion of the test (average discharge = 437 gpm).

Test ended - 1700 hours I ll3/97.
Pumping water level at the conclusion of the tast'222.76 feet below M.P.
Drawdown at the conclusion of the test - 144.6 feet.

All of the drawdown and recovery data forthe test are plotted in Appendix C.

TESTING RESULTS

Step-Drawdown Test Results

The stepdrarvdown test dare wsrc analyzed to evalude the overall hydraulic efficiency of the rvell. The data

were analyzed using the computer program WHIP (Well Hydraulics Interpretation Package: Hydro-Geo

Chem. 1988). The observed and calculated drawdorvn for the well are shown in Figure 5. These data

indicate that the overall hydraulic efficiency of the well mnges from 88% at2l4 gpm to 75Yo at 503 gpm.

Aquifer-Stress Test Results

The primary purpose of an aquifer-stness test is to determine the hydraulic properties of the aquifer that
prescribe how the well will perform in the long-term. The aquifer-shess test data were also analyzed using

the computerpro$am WHIP. Early-time (less than about one minute) drawdown and recovery data show

the influence of well bore storage and are not used to evaluate the aquiftr properties. The early-time rccovery

daaalso show inertial eftcts ofthe water frlling back down the pump column afterthe pump wils stopped.

Therefore, only the data after a time of one minute were analyzed to determine aquifer properties. The

transmissivity of the aquifer (the overall abilit-v of the aquiferto transmit groundwater) was determined to

be approximately 1,250 feetzlday. The coefficient of storage for the aquifer rvas calculated from the

observation (Tumey) rvell data and found to be approximately 0.001, a value representative of a sem-

confined aquifer. This value for storage coefficient is consislent with data obtained from the geologic and

geophysical logs ofthe borehole, both ofwhich showed intercalated sand, gravel, silt and clay beds. During
the test, the aquifer in the vicinity of the pumped well was dewatered. Dewatering the aquifer near the

pumd well has consequences related to the long-term yield of the well and is addressed in a later section

of the reportthat deals with the yield rating ofthe well.

The results of the analysis of the drawdown data for the aquifer-stress test are depicted in Figure 6. The

results ofthe analysis of the recovery data are shown in Figure 7. These figures compare the observed data

with simulaed drawdown and recovery calculded using the aquifer properties and physical properties of the

well.

l5
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Sand Content

The specificaions called for amaximum sand content in the discharge from the well of five parts per million
(5ppm) within five minutes of stanrp ofthe pump. The content of sand in the discharge was tested using a

Rossum. sand tester. A number of informal sand tests were performed during development of the well to
monitorthe eftctiveness of dwelopment. Once these tests indicated development was nearing completion,

a formal sand test was perbrmed. The second test was conduct€d at the start of the constantdischarge test.

The results of the sand tests are shown in Figure 8. In zummary, within five minutes of pump start up, the
sand content was below the specified limit of 5 ppm. The average sand content for the 72 hour test was 0

p.p.m. for all practical purposes.

Plumbness and Alignment

The well was tested for plumbness and alignment on November 6, 1997. The well was found to be within
tolerances in a north-south direction, but ftiled to pass the test in an east-west direction. The test data are

provided in Appendix D.

The fiilure to pass the test was discussed with Dan Dragan ofthe Utility Division. The well will be equipped

with a submersible turbine pump. It is his opinion that the utility of well is not compromised for a
submersible pump installation and he will acceptthe well in its present state (personal communication).
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CHEMTCAL QUALITY OF GROTTNDWATER FROM WELL NO. I

A rvater sample was collect€d fiom the discharge of the well near the end of the constantdischarge pumping

I test. The sample was submitted to Sierra Environmental Monitoring, a State of Nevada certified laboratory,
t for chemical analysis. The results are tabulared below and the complete analytical report is provided in

Appendix E.
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TABLE 5. WATER CI{EMISTRY DATA FOR SI{ERWIN.\MILLIAMS WELL NO. I, STEAD, }.IV
(all results in milligrams per liter unless otherwise note)

ANALYTE RESTJLT DRINKING WATER STANDARD

Sample dare ttRt97

Samplerime 14:10

Temperature (T) 56.4

Electical conductivity, field (pmhoicm) 338

pll field (std. units) 7.8 6.5-8.5(3)

pll lab (std. unit) 7.94 6.5-9.5(3)

Total Dissolved Solids t55 500/1000p)

Turbidilv (NTU) 0.ll 1.0t2)

Color(APU) <5 l5pr

Odor(TON) 0 3.0

MBAS <0.05 0.5p)

Asbestos (fibersniter > l0Fm) 0 7

Maior cations

Calcium

Magnesium il t251250'4,

Sodium

Potassium

Major anions

Alkalinity (nYlCaC03)

Sulfate 48 250/500€)

Chloride 8.8 250t400

Nibate (os N) 1.8 10e)

Nitrite (as N) <0.1 I

Cyaoide (total) <0.005 0.2

Fluoride <0.1 2.014.ow,
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The groundwaterderived from Well No. I meets cunentwderquallty standards forthose components which

have been atnlyzndto dae. Resule of the analysis for radionuclides have not yet been received. However,

the Utility Division is prepared to accept the chemical quallty ofthe well on the basis of radionuclide data

forthe nearby Tumey Well (Dan Dragan, personal communication).

Trace metals

Antimony <0.002

Arsenic 0.004 0.05e,

Barium 0.ll l.0e)

Beryllium <0.001 0.004

Cadnium <0.002 0.01e)

Chromium <0.012 0.le)

Copper < 0.00t 1.0€)

Iron <0.05 0.3/0.6€)

[rad <0.001 0.05p)

Manganese 0.002 0.05/0.01cr)

Mercury <0.0005 0.002(2)

Nickel 0.004 0.1

Selenium <0.001 0.01(2)

Silver <0.001 .05(2,

ThalIum <0.001 0.002

Znc 0.005 5.0(3)

Radio nuclides

Gross c (pCi/l) 15e)

cross P (pCi/t) 50e)

Volatile Organic and Synlhetic Organic Compounds

U.S.E.P.A Methods 504 505,502 515.1,

524,525,531.1,547, 548, & 549

Not Detectedtr) See Appendix D

Notes: 1. Referto Appendix D for complete analytical resuhs, detection limits, and maxim"- contaminant levels for VOCs & SOqs).

2. Primary Drinking Water Standard.

3. Secondary Drinking Water Standard (recommended,/manimum concentration).

4. Temperatue dependenr
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...YIELD 
RATING OF SHERWIN-WILLIAMS WELL NO: 1 AND
PRODUCTION PUMP SELECTION CRITERIA

Yield Rating

The yield rating of Sherwin-Williams Well No. I is based on criteria that have been adopted by the Washoe
County Utility Services Division. These include:

t The assumption that the well is pumped continuously for a 90day period.
t The pumping level in the well is limited to the top ofthe well screen. In SW-I, the top of the screen

is 230 feet below the land surface.

Underthese criteria the yield of the well is limited to 400 gallons per minute. This yield is well below the
700 gallons perminute goal forthe well and requircd underthe tems ofthe agreement between The Shenvin-
Williams Companv and Washoe Countv. Forthis reason, a second well rvill be required.

The 700 gallon per minute taget rate for SW-l was advanced from the transmissivitv of the aquifer
determinedtbroWhthe County's priortestpumping ofthe TumeyWell. This target rate assumed the aquifer
was confined and that groundlvater production was exclusively from permeable materials below a depth of
approximately 231feet. Horvever, ttre data obtained through drilling of SW-l shorvs the extensive clay layer
between 151 and 231 feet described in the Tumey Well driller's report is more appropriately described as

intercalated sand, gavel, silg and clay beds. Consequently, the aquifer is more correctly semi-cpnfined and

gravitv drainage of the aquifer materials is a distinct possibilit-v when the rvell is pumped. The observed
response of the aquifer to pumping during the aquifer-stress test strongly indicates that dewatering of the
aquifer in the immediate vicinitv of the pumped well did. in facg occur. Since drawdown was not small
compared to the thickness ofthe aquifer materials, the performance of the well departed from that expected
in a rigorously confined aquifer. The practical consequence is a reduction in the rvell yield compared to a
well completed in a purely confined aquifer.

Considering the hydrogeologic conditions now known to exist at the site. the long term yield of the well is
400 gallons per minute. Figure 9 shows the projected pumping level in SW-l for a constant pumping rate

of 400 gallons per minute. After 90 days of continuous pumping, the pumping level is calculated to be

approximately 228 feet below the land surface. For comparison. Figure 9 also illustrated the drawdown in
the aquiferthat would have been expected if it were confined.

Production Pump Criteria

When practicablb, a pump intake should be placed opposite blank well casing. This reduces the potential
for very high velocities at the pump intake which might cause sand to be pulled into the well. Also, for
submenible pumps, it ensures proper cooling by channeling water past the motor. For SW-I, the
recommended purnp setting is approximately 250 feet below the land surface. This places the pump intake
within the blank casing that is located between depths of 240 and 260 feet below the surface.
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I
*ln summary, the recommended design pump performance criteria are:

I 
3,fi1T::";tff"il?i.r r"", berow r",,0,,,"r"...

I Pumping level - 230 feet below land surface.

t Pump intake setting - 250 feet below the land surface.
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SOI]RCES OF INFORMATION

Hydro4eo Chem, 1988. Computer Program WHIP (Well Hydraulics Interpretation Package).

Dan Dragan, personal comrnrrnication, November 1997.
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Laboratory
Analysis Report
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DALE BT'OEIIIC
1105 lERllILeI/ WAl, SUI:IE 3O4
RErro lfv 89502

Sierra
Environmental
Monitoring, Inc.
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CLioat : CES-OIO
lakcn by: CLIEN'II
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Po# z 97028-42
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Salpte 08te Tine

ALKALIIIITY

r,rc/L cAc03

PH

s.u.

TUREID ITY

lrTu

COLOR

APPAREIIT
COLOR UIIIT

TOTAL DISSOL.
soLtDs

HG/L

}IITRATE.H 
;

I,IG/L

slr-lA 10/04197 9:00 1 148 8.06 1.4 <5 260 1.n

CoI lected
Samle Date Tinc

CALCIul
tcP

I,IG/L

H^GIIESIUII
ICP

I,IG/L

POTASSIT.lI1

ICP
I{G/L

S(DIUH
TCP

HG/L

CHLORIDE

I,IG/L

FLUoRIDE 
'

IIG/L

stf-lA 1OlO4/97 9:00 32 7.8 3.1 35 9.3 <0. I

Cot tected
Sanpte Date Time

SULFATE

I{G/L

il8AS
SURFACTAIITS

Hc/L

DIGESTIOII.
TOTAL I.IETAIS

ARSE}I I C

ICP-r,rs
HG/L

EARIUII
I CP-r,ls

I,IG/L

COPPER

ICP-t'tS
I,IG/L

ss-1A 1OlO4/97 9:00 51 <0.06 yes < 0.002 0.045 < 0.002

Cot tected
Sanpte Date Time

tRoll
ICP.OES

I,IG/L

I{A}IGA}IESE
ICP-f,tS

I{G/L

ztHc
ICP-HS

.HG/L

sll- 1A 1OlO4l97 9:00 0.50 0.13 < 0.02

I
I
I
I
I

Te*ilr/.,,(1r-/,W Soa/e' a qgD*X

@ivedbythetaboratory.The|'iabitityofthetaboratoryistimjtedtotheamountpai:
is report is fir the eidusive use oi the ctient to tihom it is addressed and upon the conditlon that the ctient

ity for the further distribution of the report or its contents.
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'Nilliam F. Pillsbury
,2resdent

1135 Financial Blvd.
Reno, NV 89502
Phone (7o2) e57-?400
Fi\X (702) a57-24O4

John C. Seher
Manager
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OCT 0I Bgz

CES, INC.

collsnl"lnro 4roIlIEERIlIc SERV.
DALa BUGEIIIC
1105 lERurtrAr. WAr, SUI!E 30{
RErro lII/ 89502

Sierra
Environmental
Monitoring, lnc.

Data z tOlOT 197
Clicat s cEs-O1O
llakcu .by: Ct IENI
Rcport z 2L239
Po# . 97O2A-42
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97 10-O158
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Mctbod Descriptioa

Date Saopled
LOlO4leT

Regult

tine Sanpled
9:Oo

UgfJ

I
I
I
t
t
I
I
I
I
t Es* Ht /c ,hr*/i'fY 3a,67te e lfuf+

ill n = o,l3 *A /<,

AI,I(AI.INITY
ARSENTC
BARItn{
CAI,CIUI{
CIILORIDE
COLOR

COPPER

DIGESTION-
FLUORIDE
IRON
MAGNESII'I{
}(ANGANESE
MBAS

NITRATE-N
PH

POTASSII'M
soDru!{
SULFATE
TOTAL DISSOI.
TI'RBIDITY
ZINC

EPA 310.1
EPA 200.8
EPA 200.8
EPA 200.7
EPA 300.0
EPA 110.2
EPA 200.8
EPA 3000'
EPA 300.0
EPA 200.7
EPA 200.7
EPA 200.8
EPA 425.1
EPA 300.0
EPA 150.1
EPA 200.7
EPA 200.7
EPA 300.0
EPA 150.1
EPA 180.1'
EPA 200.8

1148
< 0.002
0.045
32
o?
<5
< 0.002
yes
<o.1
0.50
7.8
0. 13
<0.05
1.7N
8.06
3.1
35
51
260
L.4
< 0.02

TITRII.IETRIC
ICP.MS
ICP-MS
T a.tt

ION CHROI,I,ATOGRAPI{Y

colPT colrPARIsoN
ICP-MS

- ..ENO3 DIGESTION
ION CIIRO}IATOGRAPIIY
ICP-OES
ICP
ICP-MS
MB COLORII.TETRIC
ION CHROI,fATOGRAPHY

ELECTROI.IETRIC
ICP
ICP
ION CTIROI.IATOGRAPIIY

GRAVT}TETRIC

NEPHELOI.TETRIC
rcP-l4s

oloto nnl"
2.O MG/L

4OO l.lell,
15 CU MAX
1.3 MG/L

2-O / 4.0 llG/L
0.6 uc/L
1so MG/L
0.1 MG/L
0.s uc/L
10 MG/L N

l_l_to 
t't

2so / s00 MG/L
tlo , 1000 MG/'i-

s. o MG/L

SECONDARY DRINKINGSAI{PLE WATER. AS TESTED

-r/JP
DID X DID NOT MEET PRIMARY &

wffi-ster,roepos

9 l$c ConpJ.etad BY:I
I
I

william rl, Pillsbury
?resrient

t135 Financial Blvd.
Reno, NV 89502
Phone (7O2\ 857-24oo
FAX (702) 857-?404

John C. Seher
Manager
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llorovrd$vz I / | F - \-r
r[i...pcriivcdbythGtobor.tory.Ihotlrbit|tyo't.hGtabor.3oryl.tinitGdt9!hegrDuntflid
idr-trtii-iiporq.-ihir trpori ia for the cxcturive ur oi the ctl.nr to rhan it la addrcrsed snt lFn tnc cofttftlon tttrt the ctirnl

Co( lccrcd
lrrDta Dar. lirf s.u.

TUTEtDT?Y

ttu

coL0t
APPATETT
coLm wlt

TOIAr 0t880L.
soLtDs

t{c/L

lil?l^?t-r

X(yL

xtTttTE-tl

xc/L

$l-l 1110t197 1Ls10 8.05 0.fi .5 ztt l.Etl <0.lfl

Cot Lcctcd
Set. 06tr titr

lmcreatrn
I lcP

I rclr

cilLott0E

nt/t
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IrclL
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lcP-rs

xitL

AtEEIIC
ICP-itrc/[ \

g^rIUi
lgP-n;
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