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1.

SUMMARY AND CONCLUSIONS

The Sherwin Williams Company Well No. 2 (SW-z) was drilled in Lemmon Valley near Stead,

Washoe County, Nevada. The well site is situated within property owned by the Washoe County

Utility Services Division that houses I-emmon Valley Well No. 6. SW-2 replaces Well No. 6 which
produces an unacceptably high concentration of sand in the discharge when pumped at a rate of
greaterthan about 85 gallons perminute. Well No. 6 is equipped to pump 150 gallons perminute
and the well has been equipped with a sand separator to minimize sand accumulations in the
distribution syslem.

Atestwell forWellNo. 2 was drilled by the dual-tube reverse rotary ddlling method. The method

allows formation water samples to be collecaed as the borehole is advanced, when desired, even in
unconsolidated alluvial deposits. It also allows for collection of drill cuttings that arc very
representdive ofthe formation material penetrated. The test well was tenninated at a depth of 440

feet versus the target depth of 500 feet because granitic bedrock was encountered at a depth of 425.

SW-2 was constnrcted of l0%-inch O.D. (outside diameter) steel well casing with a wall thickness

of 0.250 inches and atotal of 160 lineal feet of l0-inch pipe size Johnson-UoP continuous slot,

shaped wire, wound well screen with an apertue width of 0.030 inch. The screen was placed

opposite the most permeable water-bearing horizons penetrated by the well identified through the

borehole geophysical logs and the lithologic log of the borehole. A cement seal was placed in the

annulus from a depth of 190 feet to the land surface. The deep sanitary seal coupled with a large

aggregate thickness of clay above 190 feet inhibits contamination originating at the land surface from
impacting the water-bearing horizons exploited by the well.

Construction of the well was substantially completed December 23, lggT with the conclusion of
initial well developmentprocedures. However, the well driUing and testing program for SW-2 was

not entirely complete until February 5, 1998. Upon completion of well construction, the well was

subjected to a series of well-performance and aquifer-stress tests. The initial stepdrawdown test

indicaled that the well was aflicted with a large skin frctor. The skin limited the yield of the well
to approximately 150 gallons perminute. Additional development was initiated. Subsequent testing

determined that the skin was eventually removed and that the well is highly efficient at purnping

rates of up to 200 gpm.'

The aquifertransmissivity was determinedto be approximately 6,300 gallons per day per foot width
of aquifer. The coefficient of storage was determined to be 0.0019, a value which suggests the

aquifer is ssmi-confinsfl. The average vertical hydraulic conductivity of the formation is

approximately 1.5 gallons per day per square foot.

The sand contont in the discharge from the well wiu measured with a Rossumt* sand tester. Sand

content five minutes after starting the pump at the beginning of the aquifer shess test was met the

specified limit of five (5) parts per million (p.p.m.). The sand content after five minutes was 0

p.p.m. for all practical purposes.

A water sample was collected from the well discharge 4ear the conclusion of the aquifer-stress
purnping test. The sample was analyzed for general physical chemistry, trace metals, volatile organic



I
; compounds (VOCs), regulded andunregulated synthetic organic compounds (SOCs), radionuclides,

and asbestos. The chemical quallty of the groundwater meets all applicable state and federal

drinking water standards.

I
8. Well No. 2 was test pumped at rates of between 100 and 200 gpm. The well is rated to yield 180

I gpm using specific criteria establish by the Washoe County Utility Services Division. For selecting

I aproduction pump, the design pumping level at 180 gpm is approximately 200 feet below the land

surface.

I 9. WellNo. 2 metthe specifications for plumbness and alignment.

I
I
I
I
I
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INTRODUCTION

The Sherwin-Williams Company Well No. 2 (SW-2) is located in Lemmon Valley north of Reno, Nevada

(refer to Figure 1) near the community of Stead, Nevada. The well site is situated within the NW% SW%

of Section 26, Township 2l North, Range 19 East, M.D.B.&M. (referto Figure 2). The well site is within
property owned by the Washoe County Utility Services Division.

SW-2 was constructed for the Washoe County Utility Services Division (Utility Division) under a

cooperdive agreement between The Sherwin-Williams Company and Washoe County. Underthe terms of
the agree,rnen! The Sherwin-Williams Company agreedto prcvide the County with atotal of 700 gallons per

minute from one, possibly two wells. These terms were partially met with the conshuction ofWell No. I
in October and Novembe\ 1997 which may be rated to yield 400 gallons per minute (refer to CES report

detailing the construction and testing of SW-I). Well No. 2 was needed to provide the balance of 300 gpm.

Because the well is located adjacent to a major thoroughfare and an area where residential wastes are

disposed of through individuat septic systems, the preliminary well design included a cement sanitary seal

to a depth of at least 200 feet to reduce the potential for contamination originating at the land surface to
degrade the chemical quallty of groundwater derived from the well.

Well No. 2 replaces a well owned and operated as a quasi-municipal water supply source by the Utility
DMsion that is referred to as Lemmon Valley Water Company Well No. 6 (see Figure 2). Well No. 6 was

drilled and completed to a depth of 438 ftet in 1970. Its casing was porforated with factory mill slots placed

selectively between depths of 111 and 438 feet below the land surface. When Well 6 was acquired by the

Utilrty Division, it was purported to yield approximatnly 200 gallons.per.minrrte. However, d.200 gPm, tbe

well yielded excessive amounts of sand in the dischargq and it was detennined thatthe sand content could

be reiuced to acceptable levels by restrieting the pumping rate to approximately 85 gallons per minute (D'an

Dragan, personal comm'unicatiori). As a compromise, the Utility Division reduced the discharge from the

well to approximately 150 gpm and equipped it with a sand separator to combat the sand problem.

The drilling and testing progftrm for The Sherwin-Williams Company Well No. 2 includes the formal
plugging and abandonment ofWell No. 6. The extirpdion ofWell No. 6 and two other wells (the Peak Well
and Tumey Well) are documented in separate report.

Consulting Engineering Services, Inc. (CES) of Reno, Nevada w:N engaged by The Sherwin-Williams
Company to provide consulting sewices relevant to the design, bidding, construction and testing of Well No.

I and No. 2. CES worked closely with the Utility Division statrin all phases of the 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 conclusions ofthis report.

Competitive bids for Well No. 2 were solicited for the construction and testing of the well from three

qualified drilling firms atthe same time as bids were solicited for Well No. 1. Humboldt Drilling and Pump

Company of Winnemucc4 Nevada was awarded the contract for the entire project. Work on the well
commenced November 17, 1997 with the mobilization of equipment and was substantially complete by

December 166withthe conclusion of the initial pumping tests. However, additional well development was

prescribed as aconsequence ofthe test results and the testing was nor completed until February 1998. This

report documents the well construction and testing, the chemical quahty of the 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-2 was drilled in two stages. The first stage entailed drilling a pilot hole to a depth of 440 feet by
the dual-tube reverse-rotary method beginning November 17, 1997 and concluding November 23d. The
second stage entailed reaming the test well and constructing the production well. Upon completion of well
conshuction, the well was subjected to a battery of well performance and aquifer stress tests. Initiat testing
was substantially complete by December 29&. However, additional well development and testing was
recommended and the well testing program was not completed until January 24, 1998. A chronological
sunmary ofthe well construction and testing progftlm is presented below.

9/16/97
tu07/87

rr/r7/97
tv23l97
tu24-26t97

Notice to Proceed with the project was issued by The Sherwin-\Milliams Company.
Authorization to start drilling Well No. 2 was given to the contractor. The conhactor
installed and cementedZ4-inch diameter surface conductor casing to a depth of 37 feet.
Ddlling the 5%-nch dia. pilot hole by the dual-tube reverse circulation method commenced.
Test hole drilling was completed and borehole geophysical logs were performed.
Data and information from the test well were examined. Finat well design criteria were
selected. Materials with which to construct the production well were ordered.

ll/27-12/9197 Materials were manufactured or acquired and mobilized to the site.
12/11-12197 The borehole was reamed to a diameter of 24 inches and 20-inch diameter casing was

installed to a depth of 67 feet to reduce fluid loss in fractured clay.
12/13-16/97 The pilot hole was reamed from a depth of 67 feetto the final design depth of 435 feet.
l2lL6-I7/97 Well casing, screen, gravel filter pack and sanitary seal were installed.
I2lL8-20/97 Initial development of the well using the drill rig to surge and air-lift pump the well took

place. The drill rig was demobilized from the sije:
12/22/97 The test pump w:rs mobilized to the site and installed in the well.
12122-23197 Development of the well by surging and pumping was accomplished. Development was

concluded when the sand content met the specified level. The well was disinfected with
chlorine upon conclusion of development.
The first step-drawdown test was performed.
Additional well development was accomplished.
The second step-drawdown test was performed.
Additional well development w.N accomplished.
The third step-drawdown test was performed.
Additional well development was irccomplished.
The fourth and final step-drawdown test was performed.
The constantdischarge pumping test was performed.
Data loggers were removed from the well at the conclusion of the recovery period that
followed the pumping test and the test pump win removed from the well.
The well was tested for plumbness and alignment.

12/29/97
r/5-8/98
t/9t98
Ut3-15t98
U16/98
vr9-2t/98
t/22/98
r/23-24198
uzsl98

2/5/98

Thetestwell was drilledto adepth of 440 feet. Drilling was terminated priorto the target depth of 500 feet
because the borehole encountered granitic bedrock at a depth of 428 feet. The data from the borehole
(formation samples, borehole geophysical logs, and penetration rates) were examined to determine the depth
ofthe production well, the depth ofthe annular seal, the screened intervals, screen aperture width, and filter
pack size and gradation. An abbreviated description of the geologic materials penetrated by the well is
provided below. A detailed geologic log of the borehole is provided in Appendix A.
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TABLE 1. ABBREVIATED GEOLOGIC LOG OF TT{E BOREHOLE OF SITERWIN-

WILLIAMS WELL NO. 2

Depth interval (ft.) Description

0-120 Claywith fine sand interbeds. Clay: yellowishbrown to dark yellowishbrown, sffi,
sandy. Sand: fine, mixed with silt.

I20425 Sand with occasional clay beds. Sand: predomirianfly fine to medium, occasionally

coarse, sub-rounded, granitic.

425-440 Granitic bedrock. Weathered and fractured at the contact witl the alluvium at 425,

fresh at 435.

PRODUCTION WELL CONSTRUCTION

The preliminary design for SW-2 called for a 500-feet deep well constructed with l0-inch diameter casing

and atotal of200linearfeet continuous slot, shaped wire wound well screen to be placed opposite the most

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

the preliminary design. The well was ultimately completed to a depth of 424.5 feet and utilized a total of
l60linear feet of well scrcen. Details ofthe well construction are shown in Table 2 and illustrated in Figure

J.

TABLE 2, THE SHERWIN WILLIAMS COMPANY WELL NO. 2 CONSTRUCTION DETAILS

Casing Schedule

Depth Intenral

@eet)

Description

0to37 Blank 24-inch o.D. x 0.250-inch wall thickness ASTM A53B steel surface

conductor casing. Conductor casing was placed by the contractor at his option to

overcome aproblem with stability of the borehole. The annular space outside of
the casing was sealed with cement grout to the land surface'

0to67 Blarik20-inch O.D. x 0.250-inch wall thickress ASTM A53B steel interrnediate

conductor casing. Conductor 665ing was placed by the contactor at his option to

overcome aproblem with stability of the borehole. The annular space outside of
the casing was sealed with cement grout to a depth of eight feet below the land

surface.

+2.0 to 200 Bhnk fO%-inch O.D. x 0.250-inch wall thickness ASTM A53B steel casing'

200 to 240 lO-inch pipe size continuous slot, shaped wire wound Johnson-uoP well screen

(0.03 O-inch ap erture width).

240 to 260 Blank l0%-inch O.D. x 0.250-inch wall thickness ASTM A53B steel casing.

260 to 320 l0-inchpipe size continuous slot, shaped wire wound Johnson-UOP well screen

(0. 03 0-inch aperture width).

320 to 340 Blank l0%-inch O.D. x 0.250-inch wall thickness ASTM A53B steel casing'

340.5 to 380.5 lQ-inch pipe size continuous slo! shaped wire wound Johnson-UOP well screen

(0.03 O-inch aperhre width).

380.5 to 400.5 Blarik l0%-inch O.D. x 0.250-inch wall ftickness ASTM A53B steel casing.
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WELL DEVELOPMENT

Once the consEuction ofthe well was complete, dg-velopment procedures were initiated. The purpose of w6il
development is to remove residual drilling fluids from the well, restore formation damage which arises as

a consequence ofthe drilling process, and to remove the finer-sized formation material from the near-vicinity
ofthe well bore so as to increase the permeability of the aquifer near the well bore. Initial well development
comprised alternately 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 stafi€d atthe shallowest well screen

and proceeded downwad in 2O-foot increments. The precess was repeated over a period of three days until
surging no longer dislodged fine-sized material. The water discharged from the well during initial
development was routed through tanks to elutriate the discharge before it was spilled onto the land surface
and routed away from the site.

Once initial development was completed, the submersible turbine test pump was installed in the well to a
depth of 240 feet. The well was then surged with the test pump and pumped at progressively increasing rates

of up to 350 gpm until the discharge was visibly clear. The sand content was monitored during
developmental pumping to gage the status of the developmental process. Well development was judged to
be complete once the sand content was less than 5 parts per million :!s measured with a Rossumt* sand tester.
Initial well development using the test pump took approximately I day to complete.

400.5 to 420.5 l0-inchpipe size continuous slot, shaped wire wound Johnson-UOP well screen
(0. 030 -inch aperfire widtl).

420.5 to 425 Bhnk fVl4-inch O.D. x 0.250-inch wall thickness ASTM A53B steel casing with
a tapered "bull nose" bottom.

Other

436 to 191 Gravel filter pack 18 cubic yards of Silica Resources, Inc. Marywille, CAo "No.
12u Product. Installed via tremie pipe from the bottom of the well, raising the
pipe in 30-ft increments.

L96to2ftaboveland
surface

Gravel fill pipe. 3-inch diameter Schedule 40 threaded and coupled steel pipe.

191 to 190 Grout cutoff comprised of 10 sacks of coarse granular bentonite

190 to land surface Cement grout The annularryacebetweenthe 26-inch diameter conductor casing
andformationwalls was sealed with cement grout. The annular space outside of
the 20-inch diameter intermediate casing was sealed with cement grout from 67
feet to a depth of 8 feet. The annular qpace outside of the l0-inch casing was
sealed from 190 feet to the land surface.

420 to l2O Centralizers. 5/16" x 2" x l', (three round) on 100 foot intervals.
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NOMINAL 6"0 BOREHOLE -[

STEEL PU{TE

THRFIDED CAP

24'O x 0.250' WALL THICKNESS
ASTM A53B CONDUCTOR CASING

NOMINAL 36-0 BOREHOLE

NOMIT{.AL 24,0 BOREHOLE

zO"Q X 0.250" WALL THICKNESS
ASTM A53B CONDUCTOR CASING

3"0 ASTM A53B GRAVEL-FILL
PIPE

CEMENT GROUT
SANITARY SEAL

NOMINAL 181$"0 BOREHOLE

10. PIPE SIZE LOW CARBON
STEEL CONTINUOUS SLOT,
SMPED WIRE, WOUND WELL
SCREEN, O.O3O' APERTURE WIDTH

SILICA RESOURCES, INC.
NO. 12 FILTER PACK

'lo-3/4" o.D. x 0.25'WALL
THICKNESS ASTM A53B BI.ANK
STEEL WELL CASING

BULL NOSE

Df rc\sHERlVlN\S:W-2.DiYC

THE SHERWIN WILLIAMS CO.

STEAD FACIUTY WEII NO. 2

WELL DETAIL
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Initial stepdrawdown pumping test results indicated that the well was afflicted with a large skin factor. The
effect of the skin factor is to inhibit the influx of groundwater into the well so that it yields less water at a
given drawdown. The medium sand-sized filter pack that was required to retain the fine-sand sized aquifer
materials may have contributed to the ineffectiveness of the specified developmental techniques. Their
ineffectiveness may have been exacerbated by the amount of screen installed in the well which resulted in
very low entrance velocities. Additional development was prescribed to reduce the skin factor.

This work entailed installdion of sodium acid pyrophosphate (SAPP), a dispersant commonly used to break
down and remove ddiling muds. The SAPP was mixed and installed in the well using a tremie pipe and the
well was swabbed to ensure the chemicals were thoroughly mixed. Water was then poured down the well
to displace the chemicals out thorough the filter iack where they could contact any residual wall cake left
over from the drilling process. The well was then swabbed for two days usi"g a cable-tool drill rig equipped
with a'bracking block." The cracking block is a surge block tha is equipped with a valve. The valve allows
the cracking block to exert more force on the up stroke so that it pulls water into the well, drawing the
brokendown drilling mud and formation fines through the filter pack. The well was then re-equipped with
the test pump and surged until the discharge was sand-free. A slep-drawdown test was perficrmed to test the
effectiveness ofthe treatunent. The first chemical/physical treatunent increased the performance of the well
by approximately 20 per cent. The process was repeated trpice more until little increase in performance was
achieved. The stepdrawdown test results are documented in ttre subsequent sections.
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WELL TESTING SUMMARY

The submersible turbine test pump used to develop the well was also employed for testing purposes. The
testing prcgam entailed pumping the well at rates selected by the hydrogeologist for prescribed periods of
time while measuring water levels in the well. Purnprng rates were measured with a pipe weir and circular
orifice. Water lwels in the well before, during, and after the tests were measured with a pressure transducer
and recorded by an In-Siur Hermit" data logger. The test sequence included a series of step-drawdown tests
and a 24-hour durdion aquiftr shess test followed by 45-hour period where the recovery.of water levels were
monitored. Well No. 6 served as an observation well during the aquifer'stress test of SW-2.

Step-Drawdown Testing

A total of four stepd:awdown punping tests were performed. The first s0ep-drawdown test was perfomred
after initial well development was completed. The subsequent three tests were perfomred after each of the
subsequent chemical treatonents and development episodes. The data for all fourtests are plot0ed in Figure
4 for comparison.

Test I

The stepdrawdown test of SW-2 entailed pumping the well for four "steps" of one hour each. Pertinent data
forthe test are summarized below and in Figure 4.

Non-pumping water level prior to start of test - 50.01 feet below the measuring point (M.P. = top
of the stilling well,2.7 feet above land surface)

Testing started - 0800 hotrs 12/29197
Testing ended - 1200hours 12/29197

TABLE 3. WELL SW-2 STEP-DRAWDOWN TESTNO. 1 DATA SUMMARY

Step Duration
t (minutes)

Pumping rate

Q Gpm)
Drawdown

s (feet)
Specific

Capacity, C,

I 60 100 85.76 r.t7
tr 60 126 111.20 L13

trI 60 r52 t37.40 1.11

IV 60 776 163.8 1.08

1l
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t The stepdrawdowntest of SW-2 enailed pumping the well for four "steps" of one hour each. Pertinent data

I forthe test are summarized below and in Figure 4.

Non-pumping water level prior to start of test - 50.4 feet below the measuring point (M.P. = top of

I 
restine h*:lilftl;il ffiin?*" 

rand surrace)

r TestinE ended - 1450 hours l/8/98

I
TABLE 4. WELL SW-2 STEP-DRAWDOWN TEST NO. 2 DATA SUMMARY

Step Duration
t (minutes)

Pumping rate

Q Gpm)

Drawdown
s (feet)

Specific
Capacity, C,

I 60 100 77.30 1.29

tr 60 t26 97.64 r.29

m 60 r52 tt7.4l 1.29

ry 60 t76 136.18 1.29

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

Test 3

The stepdrawdown test of SW-2 entailed pumping the well for two "steps" of one hour each.. The test was
terminated after the second step when it became obvious that the second SAPP treatrrent had only a small
effect on well performance. Pertinent data for the test are summarized below and in Figure 4.

Non-pumping water level prior to start of test - 50.30 feet below ttre measuring point (M.P. = top
of the stilling well,2.7 feet above land surface).

Testing started - 0800 hours l/17l98
Testing ended - 1200 hours li17l98

TABLE 5. WELL SW-2 STEP-DRAWDOWN TESTNO. 3 DATA SIJMMARY

Step Duration
t (minutes)

Pumping rate

Q Gpm)

Drawdown
s (feet)

Specific
Capacity, C,

I 60 100 75.35 1.33

il 60 126 96.78 1.30

13
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Test 4

The stepdrawdown test of SW-2 entailed pumping the well for five "steps" of one hour each. The fiffh step
was added to determine the maximum output of the well. Pertinent data for the test are summarized below
and in Figure 4.

Non-pumping water level prior to start of test - 50.00 feet below the measuring point (M.P. : top
of the stilling well,2.4 feet above land surface).

Testing started - 0800 houn 10/31//97
Testing ended - 1300 hours 10/31/97

TABLE 6. WELL SW-2 STEP-DRAWDOWN TEST NO. 4 DATA SUMMARY

Step Duration
t (minutes)

Pumping rate

Q Gpm)

Drawdown
s (feet)

Specific
Capacity, C,

I 60 100 '73.t6 1.37

tr 60 t26 95.85 t.32

il 60 152 1r6.88 1.30

TV 60 176 t34.93 1.30

V 60 200 158.31 r.26

Aquifer-Stress Test

The stepdrawdown test was followed by.a 24-hour duration aquifer stress test. The aquifer-sfbss test
entailed conturolled pumping ofthe well for 24 hours and monitoring the drawdown in the pumped well, SW-
2, and the nearby observation well (Well No. 6). The observation well was located a distance of
approximately 40 feet from SW-2. Upon completion of the pumping test, the water level in the well was
monitored by the computerized data logger for a period of 45 hours. The test is summarized below.

Non-pumping water level in SW-z prior to ttre start of the test - 49.95 feet below the rneasuring
point (M.P. = 2.4 feet above the land surface).

Water-level in the Well No. 6 prior to the start of the test - 48.28 feet below the top of the stilling
well

Testing commenced - 1030 hours 1/23198.

Pumping rate - 189 gallons per minute.
Test ended - 1030 hours 1/24198

Pumping water level at the conclusion ofthe test - 210.8 below M.P. (208.4 feet below land surface).
Drawdown in SW-2 atthe conclusion of the test - 160.8 feet.

All of the drawdown and recovery data for the test are plotted in the appendix.
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TESTING RESTILTS

Step-drawdown Test Results

The stepdrawdown test data were analyzed to evaluate the overall hydraulic efficiency of the well. The data

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

Chem, 1938). The observed and calculated drawdown forthe well are shown in Figure 5. The calculated

ddaassrmre no well losses or skin frctor. The close comparison between observed,and calculated drawdown
for the late-time data indicate that the overall hydraulic efficiency of the well is very high. The analytical
results also indicate thd the skin frclor was eliminated as a result of the three additional chemical treatrnents

and well-development using the cable tool rig and cracking block.

Aquifer-Stress Test Results

The primary purpose of an aquifer-stress test is to determine the hydraulic properties of the aquifer that
control how a well will perform ih the long-term. The aquifer-stress test data for both the pumped and

observdion wells were analyzed using the computer progfttm WHIP. The aquifer properties were initially
calculated firom the observation well (Well No. 6) data. The transmissivity of the aquifer (the overall ability
ofthe aquiferto transmit groundwater) was determined to be approximately 6,400 gallons per day per foot
width of aquifer Gpd/ft) and the coefficient of storage forthe aquifer was calculated to be 0.0019, a value
representdive of a sem-confined aquifer. This transmissivity value is comparable to values obtained by the

Washoe County Utility Division through testing ofWell No. 6 (Dan Dragan, personal communication). The

value for storage coefficient is consistent with data obtained from the geologic and geophysical logs of the

borehole, both of which showed intercalated sand, silt and clay beds. Once the overall aquifer properties

were determined, the response of the pirmped well, SW-2, to pumping was investigated. Early-time
drawdown and recovery data for the pumped well show fls influenee of well bore storage and partial
penetration of the aquifer by the pumped well. Once the late-time data for the pumped well were adjusted

for partial penetration, a good correlation between the observed and calculated data was achieved. This

analysis yielded an average vertical hydraulic conductivity forthe aquifer of approximately 1.5 gpd/ft.

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

flattening of the drawdown curve for Well No. 6 near the end of the test suggests a recharge boundary

affected the test results. This pseudo-recharge boundary is most likely an increase in aquifer transmissivity
west of kmmon Valley drive indicated by another County well in that general area. The Inte-time data for
the pumped well shows the development of a seepage face once the pumping level was below the top of the

well screen. The results ofthe analysis of the recovery data are shown in Figure 7 and 8. All three Figures
(6,7, &,8) compare the observed data with the simulated drawdown and recovery for the two wells.
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Sand Content

The specifications for Well SW-2 called for a mar<imum sand content in the discharge of five parts per
million (sppm) wiftin five minutes after startup ofthe pump. The content of sand in the discharge was testea
using aRoszum'^ sand tester. A number of informal sand tests were performed during development of the
well to monitor the effectiveness of development. Once these tests indicated development was nearing
completion, a formal sand test was performed. The second sand test was conduoted at the start of the
constantdischarge test. The results ofthe sand tests are shown in Figure 9. In summary, within five minutes
ofpump startup, the sand contentwas dorbelowthe'specified limit of 5 ppm. Afterthe initial few minutes
ofthe constantdischarge test, the sand content was 0 p.p.m. for all practical purposes.

Plumbness and Alignment

The well was tested forplumbness and elignment on February 5, 1998. The marimum permissible deviation
down to the design pump setring depth of 250 feet is six inches per 100 feet. The well passed the plumbness
and alignmenttest. The average deviation between land surface and a depth of 250 feet was 2.5 inches per
100 feet in the east-west direction. In the north-south direction, ttre deviation was less than one inch per i00
feet to a depth of 250 feet. The deviation plots are provided in the appendix.
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I

I CHEMICAL QUALITY OF GROUNDWATER FROM WELL NO. 2

I A water sample was collected from the discharge of the well nearthe end of the constantdischarge pumping
r test. The sample was submittedto SierraEnvironmental Monitoring, a State of Nevada certified laboratory,

for chemical analysis. The results are tabulated below and the complete analytical report is provided in

I AppendixD.
I

TABLE 6. WATER CHEMISTRY DATA FOR SI{ERWIN.WILLIAMS WELL NO. 2. STEAD.
NEVADA
(aU resutts in milligrams per liter unless otherwise noted)

ANALYTE RESULT DRINKING WATER STANDARD

Sample date u24t98

Sampletime 09:30

Temperature (oF) 57

Electrical conductivity, fi eld (pmho/cm) 306

pH, lab (std. units) 7.63 6.5-8.5€)

Total Dissolved Solids 2t2 500/1000(3)

Turbidity (NTU) 0.18 1.0(2)

Color (APU) <5 l5€)

Odor (TON) 0 3.0

MBAS <0.05 0.5(3)

Asbestos (fibers/liter > 10pm) 0

Major cations

Calcium 22

Magnesium 8.3 1251250p)

Sodium 25

Potassium 2-5

Maior anions

Alkalinity (mgA CaCO) tr0

Sulfate 35 250/500F)

Chloride 9.3 250t400

Nitrate (as N) t.7 1g(z)

Nitrite (as N) <0.3 I

Cyanide (total) <0.005 0.2

Fluoride <0.1 2.014.}ta)

I
I
I
I
I
I
I
I
I
t
T

I
I
I
I
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I The groundwater derived from Well No. 2 meets current water quality standards.

I
t
I
123

I

Trace metals

Antimony <0.001

Arsenic 0.004 0.05e)

Barium 0.057 1.0(2)

Beryllium <0.001 0.004

Cadmium <0.001 0.01c,)

Chromium <0.009 0.le)

Copper < 0.001 l.0cr)

hon <0.25 0.3/0.6p)

Lead <0.001 0.05p)

Manganese 0.010 0.05/0.1(3)

Mercury <0.0005 0.002e)

Nickel 0.003 0.1

Selenium 0.o02 0.01(2)

Silver <0.001 .05e)

Thallium <0.001 0.o02

Llrtc 0.01 5.0(3)

Radionuclides

Gross c (pCi/l) 2+2 15e)

Gross p (pCi/l) 5*3 50(2)

Volatile Organic and Synthetic Organic Compounds

U.S.E.P.A Methods 504, 505, 507' 515.1, 524, 525,
53L.L,547,548, & 549

Not Detected(r) See Appendix D

Notes: 1. Refer to Appendix D for complete anallical results, detection limits, and maximum contaminant levels for VOCs & SOCs).

2. Primary Drinking Water Standard.

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

4. Temperature dependent
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YIELD RATING OF SHERWIN-WILLIAMS WELL NO.2 AND
PRODUCTION PUMP SELECTION CRITERIA

Yield Rating

The yield rating of Shenrin-Williams Well No. 2 is based on criteriathat 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-2, the top of the screen

is 200 feet below the land surface.

Underthese criteri4 the yield of the well is limited to 182 gallons perminute. This yield, combined with
the yield for SW-l (total of 582 gpm) is below the 700 gallons per minute combined yield required under
the terms of the agreement between The Shenpin-Williams Company and Washoe County. However, the
Utility Services Division concluded that The Sherwin-Williams Company fulfilled the terms of agreement
and will not require athird well to be constructed @an Dragan, personal communication).

Considering the hydrogeologic conditions now known to edst at the site, the ma:<imum long term yield of
the well is 182 gallons per minute. Figure l0 shows the projected pumping level in SW-2 for a constant
pumping rate of 182 gallons per minute. After 90 days of continuous pumping, the pumping level is
calculated to be approximately 200 feet below the land surface which corresponds to the top of the well
screen.

Production Pump Criteria

When practicable, 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
submersible pumps, it ensures proper cooling by channeling water past the motor. For SW-2, the
recommended pump sefiing is approximately 25O feet below the land surface. This places the pump intake
within the blank casing that is located between depths of 240 and260 feet below the surface.

In summary, the recommended design pump performance criteria are:

Discharge - 180 gpm.
Static water level - 48 feet below land surface.
Pumping level - 200 feet below land surface.
Pump intake setting - 250 feet below the land surface.
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I cES, Inc' Doecemb::"l?3ffi?:ffi"ffi#i 
ffHili#;#,T'f;H'l'r,:,?n:x.T;f1il"#:

Williams Company.

I Dragan, Dan, personal communications

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

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

26I
I



T APPENDIX A. B'RBH'LE LoG AI\D ALIGI\MENT DATA

T

I
I
I
I
I
I



PAGE t ,OT L
LOG

Sfuen*rr^ hs, Ilrqwb # ?*

OF BOREHO.

BOREHOLE

I
I
I

rI
ol
sl

-l-l
Isl

sl
I

TD

bJ(}

Irl
r$
lil
r:l
r$

-l I

t?
le

rlrl
l",l
rll
l:l
It

Olp
rL

T

I

LOC. OR COORDS. DRlr rFR YlurLoA*.

Scc- Lb t ?r n/ L!18 J, r 5 fias:
START RNISH

nATtr tri r, t lsl u/r/qi
GROUND ELEV. ,l4za f.r+-

tl ,lo'TOTAL DEPTH RIG T-toa

B6REH9LE sv4v. s f, "
,- t' ll

B|T(S) 5 y't T"'-n.
7Y.g1g voftt /ar - 0"-l Tube

TIME ?;so lz: tf
GEOPFYS. LOG 2L\TES 

-NOHOW LEFT s.a F,.tJ-
NcloLaoK

DEPTH
PEN.
RATE

ctRc. qIR UFf
a(cPM)

I/ATERIAL snil-
BOL DESCRIPTION AND COMMENTS

RET.

lo

rf

zo

'7

I
I

D-'(o' 0r,ltr/ prcvv.ct2
t/

.; d? j€r- a/.,li f Ly't
(.andtotot ca9ta7 s6l'
ta 3o'.

I

I

I

I

i
I
:

I

30

3t

LIO

q{

r7l I
Frrs+ 5.^71+ 'l o 'ol !'
loYR L4 1 3 elay € 8,ne sqnd l'st ll lzo"t')
vP \o 4oolo (pc asal +l'r|

I
"i

I

ij
I

I

c,a.y +
5 cnol

3;ii'
';*-rr:i

Clc+7

(- (-

bo

6f

?o

f
l
I
L

I

lrtrt-
frr:ti
II
I
I

T
I t:;56

lr'

tltl
II.|l
ITII
It

I
I
I

Ii
I

I

T*r 
'+lwarcr

I oYft3.l1 4e<srvr-ta'\

5.y'il3 6/<y tr * lPtt/s lsaaeaad

lvyfL3/,t clo/ C l,n4)o msl 9"E0"1 sc"l''3e%

tbYRS/S CI'.y tr lo?o Q,ac3c"rJ

c '' {},J

c-lof

c r",turrnJ

lG',Lo G,"'tc ot, $ohon



PAGE Z OF C

LOG OF BOREHC .
ther*rn W,lltonc *7BOREHOLE

TD

lrl
(9

I

I

I

il-\.1

sl

$|
{l
cU{l
ri

s
*l

-Clri
sll

I

z,
C)

=Oo

I
t
I
I
I
I
I
I
t
I
Irlrl
ril
lqri
r3

IJtE
I

TOTAL DEPTH

Loc. oR cooRDS.
kc zb ,7 zral , R tgE

GROUND ELF/. LtgLo k!
LT LI O,

BOREHOLE P161v1. 5/r'l

DRILI FR l,l, a'boll{

RIG T- loo

BIT(S) 5'/t " T"'ono m'tt r*tl'

fLl)lQ wab/ar -Oual lrba
F..rnSo

SIART RNISH

DATE tt/t6ta> )t/23/r7

TIME ?l5o l>; t {
GEOPFNS.

HOW LEFT

't,l.tiboolc

LOG I'"TES 
-NO3r- (,atJ

DEPTH
PEN.

RATE

clRc. larn unl
lo(cPM) |

MATERIAL )rM-
BOL

DESCRIPTION AND COMMENTS
Rgr. nec

Ead nl j.
9so -''rJ

u'u'l

_t

so.nrl P-
c-lcy

'. l'..' .'. I

:-:..

F.oclo hJSro,n srtb-<ay tant(oe s*ac-?l P
zo -loa1o c,|,,7

loyRYla el<y o yr {,na i^al

lb)( 31u1 cla'1 e €-toolo {,az*osu.al g,anot

gqe! arn,ns,r$ r^l 3"J - 7lz {.tl fr Fc-'n'vs

w fooTo 4t^y

S A'A 7 5oa/, cttT

e-(r/

'l;,1 T
I

I

T
I

T
,l

Sq{J
.\..':.:}|

.1," 
" 

| 'a

6.^J1
r-1".1

Pr

I cl".f V

^|.t'-Of$aaa

to \ n qll < l.Au ;: titJ. .E,^,-\^,nJ

to{

no

Irf

lL0

.l-.:t'

rjo .

,3-{

Ito

er/9 $/Lo

'lq5

l-l
l-r,,rJIflr-1ll
lt, ,u I

f""l
i-tT't
I

I,,,,-
Ittrzu
lf"'1 'u 

I

1""'

I

..1

i
;

-
)DYR\l/3CtCl v l0 7o'fhc tcr6'./ s.'rn 

I

I. .:
I
!
I

I
i
I

..,|
I

i

I

I u^^u
1---

I

T
It
I

I

T

I
t

:.l' . :' I

."^.:,1
.l

--li..+l

F.ne Snnrl - 5vb c1 ,o0/o Fu'tl.t, - f,raatl rz s ource !

Frnc lo MrA$onol

lr,L r^ d,^.J -

r{.*" 1 ), olaT

(v15a^A

t
f nt 1^ Coe'(a 3t *'{ - 200/0



LOG OF BOREHO*

BOREHOLE :SArrr,,ro hrlll f.nn \ &L PAGE 3 OF I

cn

lrl(J

I

I

I

i1.
\.1

s
I

FI
sl
:l
<l

_el

rl
I

ol\rl
N
9l_cl
:
J

I
7

=
O

r.!
+
fl

s
€

j
:\
qt

-.6
\fi

F
O
UJ
-o
o-

LOC. OR COORDS. rUv\lt St^tV,t

SccZA T"til AllL
GRouND Elll't' 'lqzo P+ !

DRIL;5R Ll,,rnbold*

TOTAL ggSg ?to ' T-too
ll

BOREHOLE gv4v. 6',1't Bff (S) 3 ) v" Tr, u^u - tt, u f*t\
7a.g1g tpq.lcr/ar -0u,1 Tizb*

START FINISH

DATE lt lt q llT ttl ?J t 1>

TIME ?:so tz;rf
GEOPFII€. LOG -d]€S -NOnow uErr s.* F,rl-

an*-b*

DEPTH
PEN.

RATE -crBc..Jetn 
un

nEr.luosd o(cPM)
}IATERIAL mvl-

BOL DESCRIPTION AND COMMENTS

ts{-

lbo -

l6E -

l+a -

r:C-1t-

t6a

t8{

llo

t?{

b-

zb5

Z.to

ztr

?-La

tzo]
lzr?

,lz39
tL53

13rq
t33tt

' I o:3?

toSl
iu: so

ll
TItl
II--t-+

lt
II-T-lI
I1-Tt
tl

llllll

3q.^rJ
(wc, h"l t (oat* 

'r't 
- 2oo/otoqrl4-

- 

S8,{ 5?o t oqtl1

Bon f'* 5o"5

l^C t^ Co.a4c - S-tdto

1

I

l

i

I

I
.;

elay \Zalay!(ar 
re a '

[.J" ]j {r.t*o '*'J sn"'/ ' (o't't"-. lo't5;70

*t"4

n-
tILI-

tlLI-tltI
tl

llnXl'J o z'J rf zr

snA



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

I

I

.\

{
{
s
o
tt
!

I

0

do.\
s
-s

' LoG oF BoREH6-.-

BOREHOII 3l,,er-h hr',ltnns #L PAGE y Of -t
START FINISH

t\hqtlr trfzstll
):-fo t2', 'f

GEoPFfYs. Loe lq€s 
-NoHovl lsFt5suFlod

NolaboaK

DESCRIPTION AND COMMENTS

Fn. lo mcl 5nn/ - 612, 41ac 7r

Ftaz'f-a ,o,,'l 5 r' Jaa I

ZCZ<-l4y 5e4^

Yr ,faual

2 g] at.7 $aa ve'7 5lo- )"ll'3

DATE

I

J
I

I
I

J

I

I
I
I

I

1-o
Oo

TD

o
u-l(9
(J
o

L'ts

{L

z5{

zco

zgo

Lct

-l
I

i

I-'l

I
I

I
-t

I.l

i

I

I

I

I

I

I

I

I
I

ilI
rl
6l
{lil

i,l
-l)l
(l
il
*l
J
Olrl-)o
o-

(,no'ln tn / 1, 5'n/ ' 1 oy bc u7 h"l' coa{on '
Very Slo,u ll.il,a, S(5f,*+ clqy,-prl {c-pa*rn; *,,,t (Jq*n



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

LOG OF BOREH6--

BOREHOI1 SAerwtn tv,ll,o,us * z PAGE I OF b

ID

lrj
C}(9

3

I
I

I

I

I

^tr{l
sl
<lslrl
{,1
rJl
<l,l
olvl
-{l-€l
Y'll
sl
\l-l

I7
o
Oo

I

I

I

I

I

I

I

rl
rl
bl
€l
cl{lil
sl
U
\lvl\<l,l
#
Olrjao
E.
CL

LOC. OR COORDS. alvt I't 6v/l DRILLER H'n6otJl
q.a,-2b TZIiJ R tq6-

GROUND ILEV.'lqzoPl!
TOTAL DffTH 4,IO'

BOREHOLE p614. 5 7r "
T'too

BIT(S) SYr't Tlaoao rq'tt kot+

71,glg ra-' alt / af 0v'l TUlo

SI-ART FINISH

DATE tt /tq 14 r ttf z3/17

TIME );ro lz: rf
GEOPFffS. LOG J.'€S _NO
HOW tfJ-f -k " F,'t/

A'lola6ools

DEPTH
PEN.
RATE

crRc. AIR UFf
o(GPM)

MATERIAL
Sr'I,{-
BOL

DESCRIPTION AND COMMENTS
RE.ILOSS

. .\&j

. . ..i.

:$:,

.._ :r

.:': I

f ..1 '

L4L+oral gf'f,axJ 17 lr Ttnnot f-T-ratay

,nu{l ^.-tl 2r 5'^J ?ir'/. t

Mo gra,'wl - $At

4t 4lqv

lha ( oa,il JaaJ zf/"

3ro I

,-f
I

36o 

i*,,tt
,t, t
.e+{ |

I--+
t-I
I.I
I-t
IlltTtt

, .'.). . r

l::
l' ,'. j,
l'. .r.
l. _ \'| '.'l' ..
l' :.



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

BOREHO

LOG OF BOREHC*.
SAer-,n v,11,.,,5 d L

/
PAGE b OF

I

$f
Erl
tl
st\II*At

tl
\

+t
rl

I

z.It
O
3

ID

o
lrl
(9
(9
o

I

I

l

I

I

I

NJI

*l
,., I
al
tl!l

_l

il
(l

$t

q
I
O
trl
-"o
E,
o-

LOC. OR.COORDS. rltltYt swY'r
Sru?L f zt at l1t4 €'

GROUND ELF.I- lqzoft!
TOTAL gg71y ?'to' ..

BOREHOLE gy4y. SYv"

DRILLER )'fu,arAatd f

T-t oo

Bff(S) 5/v " Trrcro- nl ztut

7yg1g b.afu/e,r -0"^l 7"b.

START RNISH

DATE tt/tql47 t/&fi>
TIME "?:gv tH tf
GEOPI.fYS. LOG -X\€S -NOHOW LtrTJt" F'cd-

4/o h Aook

DEPTH
PEN.
RATE

AIR UFT
o(GPM)

I/ATERIAL JIM_

BOL
DESCRIP'NON AND COMMENTS-*lilG

- Ltoo _

'1ol-

- tlto -

- L/tS -

_:&t_

I 
o''

F {ra'
I

I 
Ltr'^

l"'
t--
L

L

I

r
I

I r.:++'

l'""'r-
I

t
Ir
I
I Il"o7-
Ittll\

I

I
1rr:se.

fr;:l;

I

llrt 15

l"o

I
II
I

I

+
I

I

T

:4
I

f-
I

[-

t
L-

t
I

i
II
I

I
If'
lI
I

I
I

+
I

1

I

)
I,r+*

- -1-

t

iTtl|ltli-ttttl
DFr'

... : ":.' I

:J:\l
, 'l ,..\ |

. ".-t:;l

"*l
. -r. I'.-n" ..' I

..'i. . i I

ri.i'l

,l/OSo*plrS !$A' Lf.oO

. eil a( ,4* ( ? fa')
Frat- k rtcd in^c/ *- 3d/o o! c-ae/1c 9n+J

' Iop rn ) 5"aJ

-TP 
&nv+l

18 Lrnva I

| -l-ili-TtltlfTtl
ITtlr-rI
Tt-IIttIII
-L -LIII
It

I

i
t
1---

II

I
t

:i

A! []
A'6^
;_'J!-E

ii';
ba' :.'

!

I

I

i

I

A(ecu,ace t* Ja,u{4(V6- fi.Y Je AO or suLeraT

,*fodlo 3aaftc LaTs fro6a!17 wtq*kn/ BeJra"/c
gen) c.n.1 f.-- agful*

Srnelc Sh.kr Aod^ 
.,r ltr"l 611;,111

Oo* 5'.'n,{.{.r7s- 6v,rJ pr'L-317 l ro- Up l.-tr-

ii
!



I

T

,,,

ii,r,

ll lt'ti

I

[:

l

o

oir)

oo
F
rrl
rq
tr{
lT{

F{
O{
rrl
Aora

(\|
Ff
Flr-) F
=z>rq
'=l0e>6<=rl
-€
Fa5rq-tZ
ZAti>r<D7r&EriHHa

oo
c\l

o\n(\tnotaoiaoiaF'aa
(srorcu) Horrvrnso



I AppENDrx B. BoREHoLE GEoPIrYsrcAL Loc

I
I

I
t



t
t
I
I
I 

APPENDX C. PUMPING TEST FIELD DATA SIIEETS

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



I
I
T

I
I
ta
I

' -.1

s._
ta
dL
If

I
I

JJ
al
A-d

lrl
V
rU

tq
{)

IL

L
5
A-

\jt
U

o,-
t

I
t-

-_-<--:.

:E 1-

-

FH+

i.:' ( G

bji r ;'1,..5 --ffivt t-
r.I |o 5-

o{

I'i;
se
:\
I1t

I

do
(t-

I lo t---
f \ tL--
l! \ a-_

+

(lagi) s'1,/c^4<cAVya



) AourFER rESr DA'A

)*ner -T-!, . f hov ""'n h).ll 'qu/, 
do Address county

'! 
' . , r z-e

tr^" I z/ tgr/ q I Company performrng test /A",nrls)* D"''tl,* 4 IES Measurect bv

on' 9"1" rVtafi? Time _413.9_ (r.,)

off: Oate ' Time 

- 

(f)
of aquirer lesl:

,il

AOrto

eage I ot 7

State 

-

.$4R.

fr",, *o. S U - Z- Distance from pumprng wetl 

-g--Tvpe 
of test S-lea Test No' /

equrpmenl

Tlmo oata

Clock
timo

1Itu | ,o,

IL,

Comments on hctors

atfectrng test data

Pql's "otl 7ku** ?\rt-3JoA

QAt'; /oD\
rAe+e- ?a' No qioos!

Q,rszh -ega,*t 5{.thf) -t
q.Ecol o I ea

l4h 
a,e a.a.,<-^bl e .lero\

oo5/^ i#,€ i/+jfn

f6l<l 1a..A
A

1q)tztt=lLL

tb0,bzl
: !,ty' tlbl
41,d,a6,

Depth ol pumpl,aic line er*-'
Prarrous pumping? Yes x No 

-
Duratron - End '2F't '

water L6rel Oata

Slatic water level dP, oi
Measurrng porr|- Tof ,i S*)tl lddtt
Elerratron of measunng point -6-l-4.

h
rmehe5.

0lschargo
mot3ulE-

msnt

E .El l*",",'= 6t t.o-i I I retlgl

E"i lw"t"' l-"h""g'cl ci I tevet I sors'

sFEieFE

lllq I'oo

ari,t l r\

I t,t,tll
| ,,o,o,

i l'l'/t l,tt lasZ, Ub sfq /rLt,zo
I En)."1-e.nE IS+zr'9



I AOUIFER TEST DATA

pena 'L 
^t 7

State 

-

3 c-7

lfimp on, Oate tl/Lq!*-time -@_ (t,)
:ump off: Oate Time 

- 

(f)

J,, *o. S uJ'7 Distance from pumprng well .- Type of test <+<'i Test No.
I
Veasunng equrpment

Time Data

of aquiler test:

Comments on hctors

affecting tesl data

7td =1.f?3 7>r

2t

| *r.

tL0,

'L" 
= ,:l& 3lq

Dischargs Oaia

HowQ measured 9txb" oi'\'cn-
Depth of pump/";1;ng I't t"
Prsrious pumping? Yes 

- 

No:
Ouratron 

- 

End 

-

Slatic water lgvel -4o, r r,
Measunng potnl -7-al: 4tr'0t1....,^:c-rt

Elevation ol measurtng point L'1 f 2.9'

elct

e:.Els i
i: g*li= g

/ 8r.,53
lll

,3z.rzllLrlt

t3L.7S

rrajrl I earn. I r?b

,s 3-l C 'o l.OV



11 Page ! ot 

--I AoulFER TEsr DATA

ftJ*ne, -T-in SL<-t,r,n -u).\.\,o*t Co Address counry-stale-
I --l-g^1" t/g!?e Comparryperformrngls5l 4ESIF|'\q.t&O'-e'i' j5fe-ruL'"''4 Measuredby Dc*B

f",, *o. Srt -? Distancelrompumprngwell 
.- Tvpeof test (J-n'> TestNo' ?-

Pump on: Oate 43t3&.'lime l,tn (t')
Pumo off: Date : Time 

- 

(l)

equlpmenl

Tlme Oata

of aquiler test:

logt

4 s'

t/"r | ,o

tLb

Comments on Factors

affectrng test data

t
Ostr

Clock
tim6

h)+Ir L e.l, = 4'{.T3t

n/qtt'- 1gtt 
=rr*

at4,! a L,€ d" !-

O,LL'

lct, '1,r9

o,2-bt

Dlscharge Dats

Ho,rrO measured o *"9,2 o 3 D tt'b'l

Deplh ol pumg/ ar4re -.&L-Pra/ious oumpinq? Yes -X-- No 

-Dunrron- End l/a-|q,.

Watsr L6rsl Oata

Staticwater lelfJl .Co,t+D'

Measuflng poffiT.f 4gf'A ,-'lt
Elqration of measuring poinlL's+ 2'1'

tq<.taes | 3P*

l:*l loiscnaryc
watcr l.Wl I mcasure'
twst lsors'l I mcnt I Rlto

th | ,oo I

lqlo l,oo I

It-|,'rt

tg I
,/v

llc.oq I
l, t q't' lru lCsr' t,z1



t AOUIFER TEST DATA

PA^a 2-- 6l

Stale 

-

.) e-tl

)*ner fhz 5lnor.z,. -\,J'.tl ,o*s Co Addressf""-'J,
County

7g^1" t/alzt companyperformrngl".l adS4 \4^"".holAli't\t*a Measuredby

Furp ont Date r,/t/+{ fi^. t at0 P,,1

Pumo otf: oate ' ' Time 

- 

(f)
Comments on hctors
' 

atfectrng test data

S ktu- =

2-l^ = I Jt^

C5:l,zt
7]f,n r/76gp*.

>c2
yi cli.9jt

r>-L

fV"fff.fo. SI.C'L Distancelrompumprngwell 

- 

Typeoftest S-t-ef TestNo.

rng equlpment //crru.* |r-n c t"z/ I ao Fs t T!X

Tlme Data

ot aquifer lesl:

/l,J I

wster L6r€l Data I Di3charge Data

Staticwalerlevet {o'4o' lp'9t"""u'"6 
j"/<fa"l3'"'

v -''T-lDePtnotPUmPAiFline z'4 o
Measuring potnt fz#::-:4lprwious pumping? yes r< No _
Elanation ol measurrng point s t r V'?'I Drt"r,on itn'i . End trlyrt?*

-- Eo
EAP
:!oE- !;'a

tto,3c,l | 'L 
'

lBo.tl

| ,* 
-l 

t7-+
:a /4



water L6ret Data I oischargo Data

staric water level fo ' 30
Measuring gotilTolt a+ *'\l D.tL

Eloation of measurtng potnt -@.:

(rf €-|\)

Oisch8rgc
mOA3U'9'

mont

(?
t3l* )

1/.t | ,or

u:li.r I ?

t3 7,1(

?" N. 6' l".v\

Fumo on, Date ttl:lLlrrne -4 (t )
P-ump off : Dare't 6JE- Time tL (0

equrpmenl

TIme Dsta

of aourfer test:
Tt4rt Flecorcry 

-

o ?"'s

Comments on hctors
' affectrng test data

3 c 9/r +t

lfr64 
11

o,o8t

?i i''E'.{ ) a. \?,

<< 9n)

lro o ,l
I ho o t" ta '^'(- C5.Z * t,!g
I'auv lT;=''r



lr AOUIFER TEST DATA

Page --J-- ol J

State 

-

-l?^t" t/ztl17 Comoarrypericrmrngtest N**trr,'(li )rlll,*.- Measuredby b'Er:e::rpt'+- --
-a=_ = :

L Ft tl t'
oistancefrompumprng well-Z-Typeortest S*efr5 - 4 ^ ,-^- -,,-^,^^,^,dr - Ti,^a ^{ rocr S*gra Test No. q "Jrr r.,o. S LO'7 oistancefrom pumprngwell -4-Ty1I

TLo lLrarnc,*- l.<J,l\,an,.i te Address

equrpment

Time Data

on'. Dare J-fu.!9Time oe! { (t.)

off: Date 

- 

Time 

- 

(fJ
ation of aqurler test:

Discharge Data

Hol O measurecl ra*'l'lrlq
Depth ot PUmP/eiF line t!'! t?t

Prsrrous pumprng? Yes -!- No 

-
n..-.,^^ tr^.| tl\Lllt--l--i-

Comments on hclors
affectrng test data

,ec- +e @ eO. o \.4
S ^*'\clea., o+ Sfarf

l@44eti{.'* t ar'A.*" ' h.-r? .

4l c.L\qh {d'.14v4..tt
r ta\. €f1.e-

-) : O.5b hz

J<*A'a.31.2 *\..

a^A 4 o,5t aZ

v\ <Or3t <(
r- t.>f

")/tzaf^

1'A lttekf

I tl"

I t'

l'erz,( 
zo. tt^

Water Lev€l Osta

Static water level -{O. OO'

Measuring Potnt ii'P .S+il raz'rt '

Elsrafron of measuring poirrlL"s'+ Z'1'

h. lq

ment I Rtt!

,url I tqh | ,,,1.00 s

zsz: !,33.;



P3qs 'l- ot - fr]
I AOUIFER TEST DATA

]nufh" 
Shot"t,n' t"</il l'eno: d" Address

ff,^ru r/ zt/lt comparryperformrng 1ss1 l+u.*rbotcl*l,itt,^e- l(Es Measuredbv s'8*'eo*"-

,t\
t-:
!

Ostc

of aourler test:

to3t

Comments on tactors

aflecting test data

Scn{ :Q,r.t , N" l>

3 *L

'a 
.644)

N*1 ta*)' i-arrs-e f-

454 = l,?d

+-o t4

4o! & qsta L '3 
o'"'

vcktl .f0 Ft{''tg'

No. t I'd-Z Distancefrompumprngwell 

- 
Typeof test 54a-P TestNo' q

equlpment

Time DatEl

on Date rJJ-&, Ttme -gJ6- (t..1

off: Date ' Time 

- 

(l,J

Di3chatga osta

HO,,rOmeaSured a"i *'ac-
Depth of pump/aielia-L-
Prsr'ious pumprng? Yes -! No.-
Dr*d '- End,lu

Static water level rF' @'

Measurin g pornt 21e-eg-&L
Elevarion ot measuring Point@-



Page ' ol -J

I
r-)ate

AOUIFER TEST DATA

q 771. Sho,',u,n'L)',ll ,a*s Co Address

4€asuring equtPment

Time Dsta

County State 

-
Disrance from pumprng well 

- 
Type of rest 'S I cf Test No' q

ttu, "!3 "A a"

Comments on hclors

affectlng test dala

l{9 5 .* s<*4

2ois3 153:t3

1 a {aa{*'

f*no on, oatet/zzha 'fime -g.Asg- (t,.)
:umo off: Datea-Time- (t')

,,]
I

Drta

of aourfer lest:

, et.1

tL!tr

t2 t(

!3

t/ ziltt
7-

Oischslgg 
aOata

HolO measured ar''fra€
Depth ol pumPld|di'€ ?qe' '
Prwious pumping? Yes " No -.-D";ff'- En6r,,larlrE

Water Lar€l Dsta

Measuringpoinr Ti"i at s$:tr r<"-rt

Elevatron ol measuring Point @-

,Eo
Ea9
'=oE-3A

E

lu',,vt

rli2.7Ll

nzrlP,



I
I
I
I
t

t/l
rrJ

t"
5
&

?4

+
4i
t$
t^

q
Rsrt

t
I

u

:
(

J
A.r;=
t*_;:tr
t4
d ,' 6---r+
r/ .i "--: "t Y

-ar' s 5.1

i3 0
v.! a

Ii!rrr r^iI+ .G
|l; 41 b-

it

Ir 1
I,' S

f

rIi
Tf;J
t r{

I
I

f ,--,1< (kfi..r6/^V>1 fi



I srJ-z
AOUIFER TEST DATA
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-

State 

-

SCo ttt.

*q!-- 4

-4Ul

wner -I-'ha Qher,o,- 'u)il\ iao.s (d Address

Fr-p on, 9^L r! z-sf18 Tiqe L4- (t,)
Pump otf: Oate 

- 

Time 

- 

($

County

'o^r. ,/rs- / ?d Companyperformrngrest Su- h,/J*..$i.rr,-- f a€5 Measuredorffi
,, P^a,e|t vaut-

f,r".,*. 
t;:fr':Lt*"t- 

Distancefrompumprngwelr 
..* Typeoltest ca,:*.n*- Drsal+*nso -TesrNo. 5-

r
lvleasunngequrpment Her'";.* lDDod "'t/ r- tr Pst -TAa

Tlmo Dstll
Comments on factors

afiectrng tesl dala
of aouiler lesl:

Pumping RecorcrY

3 q*j

o,r.t ig

*4 Santl

{L,Z'F tP ,.1O t c&,-
t t't or. JCI

I
I

Oischargo Data

Ho,v O measured 3i'd 6' at ' ? 'c-*
Depth of pum#aidin€ aeo'
Prwious oumolnq? Yes -X- No 

-
Durarpn ShrJ En6 t/2478

Water Let el Data
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I1 AQUIFER TEST DATA
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l' ., u..,r-t-rrTr...tt..-- Lzg, f,,6)on ,/, Comparryperlormrng t""t l4n,-bol)* D'.']r''l- 1' 1& Measuredbv

s N-e Distance from pumprng well 
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APPENDIX D. LABORATORY REPORT
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RECEIVED
Laboratory

Analysis Report
FEB I r pgg

cES, tNc.

Page:

CONSULTING ENGINEERING SERV.
DAI,E BUGENIG
1105 TERMTNAT, WAY, SUrTE 304
RENO N\T 89502

Sierra
Environmental
Monitoring, Inc.

Date z 2/L0/98
CIieat, : CES-0L0
Taken by: CLIEIiflI-D. BUGENIG
Reports z 224L0
PO# :

I
I col Lected
Sampte Date Time

ALKALINITY

MG/L CACO3

PH

s.u.

TURBIDITY

NTU

COLOR

APPARENT

COLOR UNIT

TOTAL DISSOL.
SOL:DS

Me/l

NITRATE-N

MG/L

,t-2 1/24/98 9:30 1 108 7.63 0.18 <5 212 1.7N

)
Co[ [ected

lampte Date Time
I

NITRITE-N

MG/L

CALCIUM
ICP

MG/L

MAGNESIUM

ICP
MG/L

POTASSIUM
ICP

MG,/L

S@IUM
ICP

MG,/L

CHLOR I DE

MG/L

Jw-z 1/24/gB 9:30 <0.3N ?2 8-3 2-5 25 9.3

I col tectedI
fampLe,., . : Date.. .Jime

CYAN I DE, TOTAL

'14G,/L

FLUORI DE

MG/L

SUL FATE

MG/L

MBAS

SURFACTANTS

MG/L

ODOR 
.

i.'o'. N:

ANT IMONY

I CP -MS

MG/L

stJ- 2 1/24/98 9:30 <0.005 <0. 1 35 <0..05 0 < 0.001

I
I co[ Lected
Sample Date Time

ARSEN I C

I CP -MS

MG/L

BAR I UM

I CP-MS
MG,/L

BERYLL I UM

I CP-MS
MG/L

CADMIUM

I CP-t'ts
MG,/L

CHROMIUM

I CP-MS
MG/L

SILVER,
I CP-MS

MG,/L

iu-r t/24/sa 9:30 0.004 0.057 < 0.001 < 0.001 0 .009 < 0.001

I

Cot Iected
Bamote Date Time
l'

COPPER

I CP-MS
MG/L

I RON

I CP-OES
MG,/t

LEAD
I CP.MS

MG/L

MANGANESE
I CP -MS

MG/L

MERCURY

AA COLD VAPOR

MG/t-

N I CKEL

I CP-MS

MG/L

[w-z 1/24/gB 9:30 < 0.001 0.25 < 0.001 0.01 0 <0.0005 0.003

["rpt u
Co[ [ected

Date Time

SELEN I UM

I CP-MS
MG/L

THALLIUM
I CP-MS

MG/L

ORGANICS ANAL
TO FOLLOI.'

RADIOLOGICAL
TO FOLLOI,J

ZINC
I CP -MS

MG,/L

St,-2 1/24/98 9:30 0.002 < 0.001 YES YES < 0.01

I
I

the laboratory. The Liabil.ity of the laboratory is Limited to the amount paid
the ctient to whom it is addressed and upon the condition that the ctient
reDort or its contents

t
William F. Pillsburv

lPresident

1135 Financial Blvd.
Reno, NV 89502
Phone (7O2) 857-24OO
FAX (702) 857-2404
sem@powernet.net

John Kobza, Ph.D.
John C. Seher
Managers
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Laboratory
Analysis Report

CONSI'LTING ENGINEERING SERV.
DAI.E BUGENIG
1105 TERMINAIJ WAY' SUITE 304
RENO NV 89502

Sierra
Environmental
Monitoring,lnc.

Date : 2/L8/98
Cl-ient : CES-010
Taken by: CIJIENII-D. BUGENIG
Report z 224LL
PO# :

Co[ [ected
Sampte Date Time

RAD IOLOGI CAL

stJ-z 1/24/98 9:30

I
I
I
I
I
I
I
I
t

e y tolh-ilampte received by the laboratory. The tiabitity of the laboratory is Iimited to
is for the exclusive use of the ctient to whom it is addressed and upon the condition that
furthen distribution of the repoft or its contents.

the amount paic
the ctientfof this report. Thls rePort

assumes aLL l.iabitity for the

t
I

William F. Pillsbury
President

1135 Financial Blvd.
Reno, NV 89502
Phone (702) 857-2400
FAX (702) 857-2404
sem @ Dowernet.net

John Kobza, Ph.D.
John C. Seher
Managers
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Alpha Analytical, Inc.
255 Glendale Avenue, Suite 2l-

Sparks, Nevada 89431
(702) 355-L044
FAX: (702) 355-0406
1-800-283-1183

e-mail: alpha@powernet.net
http//www. powernet.neV- alpha

A}{ALYTICAL REPORT

Las Vegas, Nevada
(702) 498-3312

FAX: (702) 736-7523
Sacramento, California

(916) 366-9089
FAX: (916) 366-9138

Regulated and Unregulated Synthetic Organic Compounds (SOC's)

Sierra Environmental Monitoring
1135 Financial Blvd.
Reno, NV 89502

EPA
Method Contaminant
Analyzed: 02105/98

504.1 1.1,2-Dibromo-3-
Chloropropane @BCP)

504.1 2. 1,2-Dibromoethane@DB)

Analyzed: 01/29/98
505 l. Alachlor
505 2. Aldrin
505 3. Chlordane (Technical)

505 4. Dieldrin
505 5. Endrin
505 6. Heptachlor
505 7. Heptachlor Epoxide
505 8. Hexachlorobenzene
505 g.Hexachlorocyclopentadiene

505 10. Lindane
505 11. Methoxychlor
505 12. Aroclor-1016 (Screen)

505 13. Aroclor-1221 (Screen)

505 14. Aroclor-1232 (Screen)

505 15. Aroclor-1242 (Screen)

505 16. Aroclor-1248 (Screen)

505 17. Aroclor-1254 (Screen)

505 18. Aroclor-l260 (ScreeQ

505 19. Toxaphene

Analyzed:02110198
515 1. Dalapon
515 2. Dicamba
515 3. Dinoseb
515 4.2,4-D
515 5. Picloram
515 6.Pentachlorophenol
515 7.2,4,5-TP(Silvex)
ND - Not Detected

Approved By:

Client ID: (9801-1 012) SW-2
Lab ID: SEM98012611-01
Sampled: 01124198

Det EPA
Limit MethodContaminant

Analyzed: 02104198

525.2 l. Atazine
0.02 525.2 2. Benzo(a)pyrene
0.01 525.2 3. Bis(2-ethylhexyl)

Phthalate
525.2 4.Bis(2-ethylhexyl)

0.20 525.2 Adipate
0.20 525.2 5. Butachlor

0.20 525.2 6. Metolachlor
0.20 525.2 7, Metribuzin
0.01 525.2 8. Propachlor
0.04 525.2 9. Simazine
0.02
0.10
0.10
0.02
0.10 Analyzed:01129198
0.08 531.1 l. Aldicarb
20.0 531.1 2. Aldicarb Sulfoxide
0.50 531.1 3. Aldicarb Sulfone
0.30 531.1 4. Carbaryl
0.10 531.1 5. Carbofuran
0.10 531.1 6. 3-Hydroxycarbofitran
0.20 531.1 7. Methomyl
1.00 531.1 8. Oxamyl

Concen
us/L

Concen Det
ue/L Limit

ND 0.10
ND 0.02

ND 0.60

ND
ND

\D
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NI)
ND
ND

ND
ND
ND
ND
ND
ND
ND

ND 0.60
ND 1.00

ND 1.00
ND 1.00

ND 1.00
ND 0.07

ND 0.50
ND 0.50
ND 0.80
ND 1.00
ND 0.90
ND 1.00
ND 1.00
ND 2.00

Analyzed: 02106198

1.00 547 1. Glyphosate ND
0.50
0.20 Analyzed: 01128198

0.10 548.1 1. Endothall ND
0.10
0.04 Analyzed:02/03198
0.20 549.1 1. Diquat ND

6.00

9.00

0.40

Date: z/r/fg-ry-
Laboratory Director
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Alpha Analytical, Inc.
255 Glendale Avenue, Suite 21

Sparks, Nevada 89431
(702) 355-t044
FAX: (702) 355-0406
r--800-283-1183

Siena Environmental Monitoring, Inc.
I 135 Financial Boulevard
Reno NV 89502

e-mai-l: alpha@powernet.net
http//www.powernet. neV- alPha

ANALYTICAL REPORT

Las Vegas, Nevada
(702) 498-33L2

FAX: (702) 736-7523
Sacramento, California

(916) 366-9089
FAX: (916) 366-9138

Job#:2928
Phone: 857-2400
Atbr: John C. Seher

Client ID: (9801-rc1,2) SW-2
Lab ID: SEM98012611-01

Sampled: 01.124198

Received: 0L/26198
Analyzed: 02105198

SDWA VOLATILES PLUS LISTS I AND 3 UNREGULATED COMPOUNDS EPA 524.2

Concentation
usJL

ND
ND
ND
ND
ND
ND
ND
ND

RL
uell Compound

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

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

50 n-Propylbenzene
5l sec-Butylbenzene
52 tert-Butylbenzene
53 1,2,3-Trichlorobenzene
54 1,2,4-Trimethylbenzene
55 1,3,5-Trimethylbenzene

ND-Not Detected
Rl-Reporting Limit

Concentation RL
us.lL ue/L

4.07 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.s0
ND 0.s0
ND 0.50
ND 0.50
ND 0.50
ND 0.50

Compound

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

l0 Regulated Volatile Organic Compounds (VOC's)

@hase II)
9 Cis-1,2-DichloroethYlene ND
l0 l,2-Dichloropropane ND
ll Ethylbenzene ND
12 Monochlorobenzene ND
13 o-Dichlorobenzene ND
14 Styrene ND
15 Tehachloroethylene ND
16 Toluene iiD
17 Trans-1,2-DichloroethYlene ND
18 Xylenes (total) ND

3 Regulated Volatile Organic Compounds (VOC's)

@hase V)
Dichloromethane

1, 1,2-Trichloroethane
1,2,4-Trichlorobenzene

List I - Unregulated Compounds'All Systems

List 3- Monitoring Required at State Discretion

ND
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
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

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

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

ND
ND
ND
ND

t9
20
2l

22
23

24
25
26
27

Bromobenzene
Bromodichloromethane
Bromoform
Bromomethane
Chlorodibromomethane
Chloroethane

Approved by:

Laboratory Director
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LABORATORIES

2033 Heritage Park Drive
Oklahoma City, OK 73120
Ph. (405) 755-7272
Fax (405) 755-2058

QuanTEM Sample lD: 9801W350003-1
Client Sample lD: (9801-1012) SW-2
Sample Location: n/a

Date/Time Prepared: January 29, 1998 21:00
Prepared By: Tony Lehrling
Analyzed By: Phillip Dang
Methodology: EPA 600/4-84-043 (EPA 100.2)

Transmission Electron Microscopy
Asbestos Analysis RePort

Drinking Water Sample

Client: Sierra Environmental Monitoring, Inc.

Account Number: W350

Sample Aliquot (mL): 100
Filtei Type:' O.22pm 47mm MCE (1 385mm2)
FilterArea Analyzed (mm"): 0.0708
lnstrument: JEOL 100C / 1OKX Magnification
Grid Archival: 2800 41 ,A2 A3

Structure

Free Fibers

Fiber Bundles

Analysis Summary

Chrysotile >10p

Confirmed Ambiguous

00

Amphibole >10p

Confirmed Ambiguous

00

Analysis Results

Total Confirmed Chrysotile

Total Confirmed Amphibole

Analytical Sensitivity

Total Goncentration
Asbestos Fibers >'10 pm

Struitures Gounted

None Detected*

None Detected*

0.196 MFL

Less than 0.2 MFL*

Comment:* Numerous chrysotile structures <10 prm were observed in this sample.

February 1,1998

OuanTEM is a NVLAP Accredited TEM / PLM Laboratory (Lab Code 101959). This report relates only to the specilic itoms t€sted.
NVLAP Accreditation appli6s only to AHERA analysis [40 CFR Chapter | (1-1-87 ed.)'Pan 7ffi, Appendix A to Subparts E and Fl.

This report may not be used to claim producl endorsement by NVLAP or any other agency of the U.S. Government.- Thi. .6Md ahatl nni ha ranrrwtrnai av^a^t ih frrll rrilh^ilt lha writlen annroval nt lhn lehoraloru-
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Accu

I
I -Labst Research, Inc.

4663 Table Mountain Drive Golden, Colorado 8O4O3-1650
r (3O3) 277-9514 FAX (3O3) 277-9512

r Datez 02/09/98
Pagel-A

CASE NARRATIVEI l,A-1.G. lllar\rrilr r Y E

r Ms Robin Procter Lab Job Number z 020621 SIE002
I Si.;;;-nnnirottmental Monitoring Inc Date Samples Received. 0l/27 /98I l-135 Financial Blvd Customer PO Number: 2923

Reno, NV 89502

I The following samples were received at the laboratory:

I 98-A1573 Dri.nking Water

I
The samples were received within EPA recommended holding
times and in good condition. The radioactivity screen was

r performed at sample login, if required, and all results were
I within acceptable limits. If reguired, a pH screen confirmed

that all samples r^tere Preserved to acceptable pH l-evels
I Samples were analyzed within holding times as prescribed by

I the analytical method. Exceptions to these statements,
additional information and any analytical anomalies are noted
beIow.

t

I 1-n-,-,"t-.f X A^,, A

I lll3l"i;i';::"n".

t
I
I
t
I

The temperature of the samples upon arrival was 16 degrees C.

Sections A, B and c of this report contain a total "f -) pages.

I An Environmental Laboratory Specializing in:

Organic Chemistry . Metals Analysis . Inorganic Chemistry ' Radiochemistry
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Radiochemistry
eross Alpha,
Gross Beta,

(results in pCi/n unless noted):
total 2 +/-

total 6 +/-
z
3

I
I
t
I
I

REPORT OF

Ms Robin Procter
Sierra Environmental Monitoring Inc
1135 Financial Blvd
Reno, NV 89502

Accu-!.-abst Research, Inc.

ANAIYSIS

Lab Job Numbert 02062\ SIE002
Date Samples Received z 0I/27 /98
Customer PO Number: 2923

I
I
I
I
I
I
T

I
I
I
t
I

NOTES:

Gross Alpha results are based on an Am-241 absorption curve.

Gross Beta results are based on a Cs-137 absorption curve-

Vaniabitity of the nadioactive disintegration process (counting error) at the 957, confidence LeveL

is 1.95 sigma and the LeveL of significance may exceed that of the reported anaLyticaL resuLt.

Scheduled sample disposal/return date: March 11, l-998.

--F i /l -1r- l ru.,*,rQ,- 7 rtf--o^'N

I

Trudy L. Scott
Laboratory llanager
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1.

2.

3.

4.

RADIOCIIEIVIFTRY DEPARTMEIYT
METHOD REFREIYCES UTILIZED BY ACCU-LABS RESEARCII, INC.

U.S. Environmental Protection Agency, 1979, "Radiochemical Analytical Procedures for
Analysis of Environmental Samples", Report No. EMSL-LV-0539-1, I-as Vegas, NV.

American Public Health Assoc{ation, American Water Works Association, Water Pollution
Control Federation, 1989, 'Standard Methods for the Examination of Water and

Wastewater", 17th ed., Washington, D.C., Am. Public Health Association.

U.S. Environmental Protection Agency, 1976, "Interim Radiochemical Mettrodology for
Drinking'Water", Report No. EPA-600 | 4-7 5 -008, Cincinnati, OH.

U;S. Environmeniai Protection'"Agency, Eastern Envirorrmen'ral Radiation Facility,
"Radiochemistry Procedures Manual', EPA 520/5-84-006, Aug. 1984.

Misaqi, Fazlelleh L., "Monitoring Radon-222 Content of Mine Waters Informational
Report L026, U.S. Department of Interior, Mining Enforcement and Safety
Administration, Denver, Colorado, L97 5.

"Radioassay Procedures for Environmental Samples", .L967 , USDHEW, Sec. 7 .2.3.

"Handbook of Analyticat irocedures", USAEC, Grand Junction I-ab, 1970, p. 196.

"Prescribed Procedures for Measurement of Radioactivity in Drinking Water", EPA-
600/4-80-032, August 1980, Environmental Monitoring and Support I-aboratory, Office
of Research and Development, U.S. Environmental Protection Agency, Cincinnati, Ohio
45268.

"Methods for Determination of Radioactive Substances in Water and Fluvial Sediments",
U.S.G.S. Book 5, Chapter N, L977.

"Acid Dissolution Method for the Analysis of Plutonium in Soil", EPA-60017-79-08L,
March L97.9, U.S. EPA Environmental Monitoring and Support I-aboratory, I-as Vegas,
Nevada, L979.

"Procedures for the Isolation of Alpha Spechometricdly Pure Plutonium, Uranium and

Americium", by E.H. Essington and B.I. Drennon, Los Alamos National I-ab, private
communication.

"Isolation of Americium from Urine Samples", Rocky Flats Plant, Health Safety and
Environmental I-aboratories, Laboratory Procedure, HS and EL-7, revised 0Ll2I/83.

Volchok, H.L., ed., 1982, "EML Procedures Manual", HASL-3O0-Ed. 25 (DE
83010805); Environmental Measurements Laboratory, U.S. D.O.E., 376 Hudson Street,
New York NY 10014.

5.

6.

7.

8.

9.

10.

11.

L2.

13.
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20.

t4.

15.

16.

L7.

18.

19.

METIIOD REFER.ENCES
CONTINT]ED

"Tritium by Vacuum Sublimination", Health Protection DepartmenUSavannah River Plant,

S. C., DPS OPREF -27 L-5 -257, Approved L0 | 24 | 88.

"The Environmental Suwey Manual, Appendix D", IJS DOE, DOE/EH-0053, Vol. 3 or

4, August L987, pg. D-722.

"L992 Annual Book of ASTM Standards Vol. 11.01 & Vol. L1.02 Water", ASTM,
Philadelphia, PA 19103-1187.

Volihok, H.L., and dePlanque G., "Radiochemical Determination of Technetium-99",

EMI Procedures Manual,25th Edition, 1982 E-Tc-01-01.

Walker, C.R., Short, B.W. and Spring, H.S., "The Determination of Technetium-99 by
Liquid Scintillation Counting," Radioelement Analysis Progress and Problems, October

9-Ll, L979, p. 101-110.

Sullivan, T., Nelson, D. and Thompson E., "Determination of Technetium-99 in Barehold

Waters using an Extraction Chromatographic Resin (1)," Workshop on Extraction

Chromatogftrphy, 37th Annual Conference on Bioassay, Analytical and Environmental

Radiochemistry, 7(199L) L-4.

Reese, T., "Sequential Separation of Thorium, Uranium, Neptunium, Plutonium,

Americium and Curium", Thesis, Colorado School of Mines, 1983.

Cleveland, J.M., "The Chemistry of Plutonium", Americium Nuclear Society, L979, p.

t42-L58.

US EPA, Cffice cf Researc,h & Developrnent, Environmental Monitor'ing Systems

I-aboratory - I-as Vegas, I-a.s Vegas, NV 89193-3478.

EPA Method 913.0. "The Determination of Radon in Drinking Water by Liquid
Scintillation Countingu, Draft Version, May 1991.

American Public Heatth Association, American Water V/orls Association, Water Pollution

Control Federation, 1995, 'standard Methods for the Examination of Water and

Wastewater", 19th ed., Washington, D.C., American Public Health Association.

"1994 Annual Book of ASTM Standards, Vol. 11.01 and Vol. 1L.02 Water", ASTM,
Philadelphia, PA 19103-1 187.

21.

22.

23.

24.

25.
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26.

27.

28.

METHOD RE,FERENCES
CONTINT]EI)

"I{ealth and Environmental Chemistry: Analytical Techniques, Data Management, and

Quality Assurance", LA-1030G.M, Vols. I, If, m, IV fvfanual, Margaret A. Gautier, ed.,
Los Alamos National Laboratory, I-os Alamos, NM 87545.

'1983 Annual Book of ASTM Standards", ASTIvf, Philadelphia, PA 19103-1187, Method
#3357.

"Collected Radiochemical Procedures (Radiochemistry Group CNC-11)", LA-LlzL;4th
Ed., UC-4, Chemisfiry, April, L975, Jacob Klienberg and Helen Smith, ed., I-os Alamos
Scientifrc I-aboratory, Los Alamos, NM 87545.

"Procedures for radiochemical Analysis of Nuclear Reactor Aqueous'Solutions" , PB-222
154, May L973, H.L. Krieger and S. Gold, National Environmental Research Center,

Office of Research and Development, U.S. Environmental Protection Agency, Cincinnatti,
oH 45268.

'EML Procedures Manual", 27th eA.,1990, N.L. Chieco, D.C. Bogen, E.O. Knutson,
ed.; Environmental Measurements I-aboartory, U.S. D.O.E., 376 Hudson Sheet, New
York. NY 10014.

29.
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