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Test Well Completion Report
Dry Valley Test Well No. I
Washoe County, Nevada

Introduction

In the summer of 2004, Intermountain Water Supply, Ltd completed a 6-inch diameter
test well in Dry Valley, Washoe County, Nevada (Figure 1). The well is located in the
NW % SE % Section 10, T24N, R28E, MDM, near the point of diversion for water rights
Permit No. 662100. The purpose of Dry Valley Test Well No. 1 (DV-TW-1) is to collect
ground water quality and aquifer data. This report presents a summary of hydrogeologic
data collected during drilling and aquifertesting.

Summary

Well DV-TW-1 is constructed to 700 feet in depth and encountered two aquifer systems.
The upper aquifer is unconfined and consists of interbedded gravel, sand and cliy
alluvium. Depth to ground water is only 5 feet below land surface and the aquifer
extends to approximately 240 feet in depth, Nearthe base of this aquifer is a thin tuff
(volcanic ash) unit at224 feet in depth, marking the bottom of this aquifer as late Tertiary
to early Quaternary (2 million years before present) basin-fi||.

A deeper confined aquifer also exists from approximately 505 feet and to greater than
718 feet below land surface. This aquifer has a potentiometric head of 22feel above
land surface, resulting in approximately 35 gallons per minute (gpm) artesian flow from
the well. The deep aquifer is in Tertiary basin-fi||, with an appdrent hydraulic conductivity
lower than the upper aquifer. Separating the two aquifers is a sequence of basin-fill
containing a greater amount of clay, and a thin interbedded basalt (volcanic flow) unit at
291 feet in depth.

Ground water chemistry at the test well is good, with all analyzed constituents meeting
existing drinking water standards, including the forthcoming arsenic standard to be
implemented in year 2006. Water produced from the test well is slightly geothermal, with
temperatures measured between 75o and 85o F. The source of the geothermalwater is
the deep confined aquifer.

Two pumping tests were conducted at rates ranging from 100 to 305 gpm. The
hydraulic efficiency of the 6-inch diameter test well is likely low (below 50%) due to
construction materials and well diameter. A large-diameter (12 to 16-inch) higher-
efficiency production well constructed at this location should be capable of producing at
least 600 gpm. However, the calculated hydraulic conductivity of the test well is lower
than expected for alluvium and poorly consolidated basin-fill, and water level recovery
after the pumping tests was slow. lt appears likely that a production well at this location
will need to be operated with recovery (non-pumping) periods sufficient to sustain
reasonable pumping water levels over the long-term.
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Drilling and Well Gonstruction

Drilling was accomplished using direct-circulation mud-rotary drilling methods by
Humboldt Drilling and Pump Company, Winnemucca, Nevada. Drilling commenced on
May 21, 2004 and the well was completed approximately two weeks thereafter. A 6-inch
diameter pilot borehgle was initially drilled to 718 feet in depth, with the cuttings
geologically logged and an electric log performed on the borehole. The pilot borehole
was then reamed to a 12-inch diameter borehole to accommodate construction of a 6-
inch diameter test well.

DV-TW-1 well construction is as follows:

Material Depth Interval

Blank casing (6-5/8 inch O.D., 0.188 wall thickness) Above land surface to 110 feet
Mill-slot perforated casing (3/16-inch quad-slotted) 110 to 240feet
Blank casing 240 to 500 feet
Mill-slot perforated casing 500 to 700 feet
Blank casing with end cap 700 to 710 feet
Gravel pack (3/8-inch pea gravel) 100 to 720 feet
Cement Seal Land surface to 100 feet

Problems (bridging) occurred during gravel pack installation, and the casing had to be
removed by the driller and the 12-inch borehole re-drilled to remove gravel pack material
and reset the casing. This has lead to some question as to potential borehole plugging
(introduction of drilling mud into the borehole twice), which were later addressed by
additional swabbing and air-lifting development.

Upon completion, the well had an artesian flow of approximately 35 gpm of mildly
geothermalwater (85"F). The wellwas capped and a pressure gage installed, which
measured 9.1 psi (21 feet of head at the gage) in August 2004.

The driller's report for the test well is included in Appendix A.

Geologic Logging

Formation samples were collected at 1O-foot depth intervals during pilot borehole drilling
and logged by a hydrogeologist. Electric logging of the borehole was also conducted.
Logs are included in Appendix A.

In summary, the geologic logging indicates two aquifers were encountered. An upper
aquifer exists from near ground surface to approximately 240 feet in depth, and appears
to be unconfined (perhaps semi-confined at depth). Static water level in the upper
aquifer is approximately 5 feet below ground surface. Alluvium encountered is
predominantly gravelly and clayey sand. Cleaner sands were logged from 0 to 35 feet,
65to85feet, 150to 170feet, 195to224feet, and 228to 2S4feetindepth. Athintuff
layer (volcanic ash) is present at approximately 224 feet in depth, which probably marks
the late-Quatemary to early-Tertiary time-frame as interpreted from nearby geologic
mapping and rock descriptions by Grose and others (2000) and Henry and others (2004).
Electric logging suggests significant interbedded water-bearing strata throughout this
upper aquifer (Appendix A).
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A reddish-brown clay stratum is present from261to29'l feet in depth, and is underlain
by a possible basalt layer (volcanic flow rock) from 291 to 300 feet in depth (could be a
large boulder).

Lithology of Tertiary basin-fill between 300 to 505 feet is interbedded sands, gravels and
clays, with significant clays at 335 to 361, 385 to 355, 425 to 455, and 495 to 505 feet in
depth. Electric logging suggests this basin-fill is hydraulically tighter with minor water-
bearing potential as compared to the overlying alluvium.

From 505 to 718 feet, significant sands were encountered, with interbedded clay strata
at 540, 575, 600 to 610, 637 to 658, and 685 to 690 feet in depth. Dark brown clay at
637 to 658 feet in depth was unusually soft. These notably coarse{rained Tertiary
basin-fill materials comprise a deeper confined aquifer. Geologic and electric logging
suggests good water bearing properties in these deeper basin-fill deposits.

Water Chemistry Testing

Generalwater chemistry was analyzed from two water samples collected from DV-TW-1.
The first sample dated June 17, 2004 was collected at the end of initial well development
by air-lifting methods. The second sample was collected on June 25, 20M after
approximately 23 hours of pumping at an average flow rate of 111 gpm.

All analyzed parameters meet cunent state and federaldrinking water standards. The
totaldissolved solids content is excellent at210 milligrams per liter (mg/L). Arsenic
concentration is low at 0.005 mg/L, which meets the forthcoming year 2006 drinking
water standard. Trace amounts of iron and manganese at 0.06 mg/L and 0.011 mg/L,
respectively, are within drinking water standards.

Laboratory analytical reports are contained in Appendix B.

Aquifer Testing

Two aquifer tests were conducted on the test well. During both tests, water levels were
recorded by both manualwire-line measurements and a water leveltransducer-recorder.
Temperature data were also collected by the recorder which was installed in the well at a
depth of approximately 200 feet. Miscellaneous conductivity measurements were taken
during pumping with no noticeable changes observed. Water levels were monitored in a
nearby stoclarvater pond built in the stream channel of the North Fork of Dry Valley Creek,
with no changes observed during pumping.

The first test was commenced on June 24,2004 at a pumping rate of approximately 300
gpm, and was reduced to a constant rate of approximately 100 gpm for the majority of
the duration of the 24-hour test. Recovery water levels were measured following the
pumping period (see Figure 2). This pumping test followed limited development of the
test well via air-lifting. \Mile produced water was noted to be clear during the end of air-
lifting development, there was a concem that some aquifer plugging might have
occuned during wellconstruction, and a decision was made to more aggressively
develop the well.
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Figure 2 - June 24,2004 Constant Rate Aquifer Test.

Following two days of additional swabbing and airlifting development, a step-drawdown
test was conducted on August 16, 2004 for a pumping duration of 8.3 hours (see Figure
3). Pumping rates ranged from approximately 111 to 305 gpm (Figure 4), and some
gains in production capacity were noted over the previous pumping test (approximately
30o/o). Recovery water levels were measured following the pumping period. An
important observation is that the specific capacity of the test well (production per unit
drawdown) increased with increasing flow rates (Figure 4). This is not normal, with an
expected lowering of specific capacity with increasing flow rates, as a result of increased
entrance velocity head losses (Driscoll, 1986). This tends to indicate that the test well is
not completely developed, i.e., some formation damage (aquifer plugging) by drilling
mud (bentonite) may be present.

Analyses of aquifer tests was performed using spreadsheet techniques published by
Halford and Kuniansky (2002), and indicate an aquifer hydraulic conductivity of
approximately 0.2 fl/day (fl/day = cubic feet per day per square foot of aquifer) (see
Appendix C). This is a notably low hydraulic conductivity for sand dominated alluvium
and basin-fill materials. Todd (1980) reports a representative range for fine to medium
sand of approximately I to 40 fUday, and Freeze and Cherry (1979) present a range for
silty sands of approximately 0.1 to 100 fUday.
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Figure 3 - August 16,2004 Step Drawdown Aquifer Test.
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Figure 4 - Step Drawdown Data Summary.
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Water temperature of artesian flow from DV-TW-1 is approximately 85oF. During
pumping, the temperature of discharged water decreased. The trends in temperature
changes during and after the pumping periods indicate that the deeper confined aquifer
is the source of geothermal water and also the source of artesian flow produced from the
well (Figure 2). The dominant aquifer contributing flow to the well during the aquifer
tests appears to be the upper unconfined aquifer, also based on observations of
temperature fluctuations and water-level recovery trends during and after pumping
periods (Figure 2).

Recovery water-level monitoring following both aquifer tests suggests that the aquifer is
slow to regain starting static water levels, although potentialformation damage (drilling
mud plugging problems) may be affecting the data. The observed time to return to
starting static water level in the upper aquifer appears to the about 3 times the duration ., ),'
of pumping (Figure 5), and longer for the deeper confined aquifer. The duration of trl 4 "''
pumpingtestswerere|ativelyshort,and|ong.termmonitoringofwater|eve|swi|lbe
necessary, should a production well be constructed at this location. The aquifer testing
data suggest that production pumping at this location will need to be managed with
recovery (non-pumping) periods in order to maintain long-term water levels at
acceptable levels.
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Figure 5 - Recovery Water Level Monitoring after August 16, 2004 Aquifer Test.
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r Well efficiency (a function of entrance velocity head losses in the well which create

additional drawdown) is believed to be 507o or lower, based on the type of well

I construclion materials (mill-slot perforated casing) and the relatively small diameter of
I the test well as compared to the pumped rates. A large-diameter production well

constructed with continuous-slot well screen will likely yield at least 600 gpm. The

I duration of pumping at this type of rate would be dependent on monitoring and

t managing water-level drawdown in the well.
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DRY VALLEY TEST WELL NO. 1 (DV-TW-1)
Logged by: D. Smith
Drilling Commenced: May 21,2004
Driller: Humboldt Drilling
Drilling Method: Mud Rotary (6-inch diameter borehole)
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Depth
(ft)

Time Lithology Description

0 ,-:z1.U4
12:00

0 - 35: Brown Cobby Slighty Silty SAND, angular to
subrounded predominantly volcanic derived (basalt).

35 - 45: Brn. Gravelly CLAYEY SAND, West. 30% med.
plastic clay.

45 - 55: Gravelly SAND, subangular to subrounded, minor clay
stringers.
55 - 65: Gravelly CLAYEY SAND, 10-15% clay.

65 - 85: Brn. Gravelly Silty SAND.

85 - 90: Brown Gravelly Sandy CLAY.
90 - 101: Brn. Gravelly CLAYEY SAND, with est. 15% med.
plastic clay (clay shingers).
101 - 104: Brown Gravelly Sandy CLAY.
1O4 - 120: Gravelly CLAYEY SAND, with est. 15o/o clay.

120 -'135: Reddish Brn. Gravelly Sandy CLAY.

135 - 150: Brn. Gravelly CLAYEY SAND, with est. 20o/o med.
plastic clay.

150 - 170: Brn. Slightly Clayey GRAVELLY SAND, subanqular

20

40

60

80 13:15

100 13:35

120 14:'lO

140 14:30

160 14:50 to subrounded, graveland coarse sand is predominantly basalt
in med to fine grained lithic and quarE sand.
170 - 180: Brn. Gravelly CLAYEY SAND, with est. 20%.

180 - 195: Gravelly Sandy CLAY

195-224: Slightly Clayey GMVELLY SAND, coarse grained,
angular to subrounded sand particles, majority drk gray basalt,
with yellow, white and pink feldspar, and clear quartz.

224 -228 Lt. Reddish Gray TUFF (chips, micaeous, glassey).
228 -254: Gny Slightly Clayey GRAVELLY SAND, same as
195 to 224ft.

254 -257: Lt. Gray Sandy CLAY.

257 -261: SAND, same as 228-254.

180 15:05

200

220 15:55

240

l*,t: rl-'i ".1
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DRY VALLEY TEST WELL NO. 1 (DV-TW-1)
Logged by: D. Smith
Drilling Commenced: May 21,2004
Driller: Humboldt Drilling
Drilling Method: Mud Rotary (6-inch diameter borehole)
Page 2 of 3

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

260 16:45
. " .1 ::. ,..'': :.." .|-::"!-:;
* ', ..:'.' 

,!-i 
' .

.')].'i.1:,ti. :. i' -.. : -;. "t \, :;::.' -rL:&&ata-.@4'4:/7.:: 4'-.-:' "'.

261-291: Reddish Bm. Sandy CLAY.

291 - 300: BASALT (cuttings are chips, hard - slow drilling).

300 - 315: Gravelly CLAYEY SAND with est. 15% gray clay.

315 - 335: Slightly Clayey Gravelly SAND, angular to
subangular predominantly volcanic rock particles.

335 - 361: Sandy CLAY with est. 50% med. plastic clay.

361 - 385: Brn. SAND, fine to coarse grained angular to
subrounded predominantly gray basalt particles with some
feldspar and qE.

405 - 425: Brn. CLAYEY SAND with occasional boulders
(410).

425 - 440'. Sandy CLAY with est. 50% low-med plastic clay.

440 - 450: Brn. Clayey GRAVEL with est. 25o/o med plastic
clay, subrounded gravel to 1/rinch plus, dk. Gray volcanic.
450 - 455: Sandy CLAY, 50% med plastic clay.
455 - 495: Gravelly SAND, fine grained sand with subrounded-
subangular coarse sand and gravel to 3/8-inch, predominantly
basalt, with feldspar and quarE in fine sand.

495 - 505: Brown Sandy CLAY, with est. 60% low plastic clay.

505 - 515: Gray Silty SAND.

515 - 565: SAND, fine to coarse grained, moderately well
sorted, large fraction subrounded, West. 50% volcanic rock
fragments (mostly basalt), 25To quarE, and25o/o feldspar.

385 -405: Bm. CLAYEY GRAVELLY SAND West. 20o/o clay.

280

300 5-22-44
9:45

320

9 y | ;+, t^,-,-ypvl," ., ,

\:::'.\J.4!A!:44 .*
%'i.:ii 'i t'.i,"',
'l1 l'qil,'e-;"-. :i . :

;r;;tu46;;&&2-

,:i'r1", j;:
340 10:20

360 10:30

380 10:50

400 11:15

420 11:.45

;;;4/i4,;:.;N:,
..; l'!-_.-..., ..

4 4; ::. z:r r',. r

440 12:10 oooo

460

480 12t45

500 13:00

520
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DRY VALLEY TEST WELL NO. 1 (DV-TW-1)
Logged by: D. Smith
Drilling Commenced: May 21,2004
Driller: Humboldt Drilling
Drilling Method: Mud Rotary (6{nch diameter borehole)
Page 3 of 3
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540 13:45 540: Clay strata noted from E-log (est. less than S-ft thick).

565 - 600: Gray Slightly Clayey Slightly Gravelly Silty SAND,
subrounded to subangular; roughl! even proportions of lithic
(volcanic - basalt), feldspar, and quarE.
575: Clay strata noted from E-log (est. less than S-ft thick).

600 - 610: Grayish Brn. Sandy CLAY.

610 -637: Grayish Brn. CLAYEY SAND Mest. 35% med.
plastic clay.

637 - 658: Dark Brown Sandy CLAY, soft, low to med plastic,
70% fines.

658 - 685: Grayish Bm. Slightly Clayey Slightly Gravelly
SAND, predominantly subangular and coarse grained basalt
particles.

685 - 690: Gray Sandy CLAY West. 507o med. plastic clay.
690 -7O2: Grayish Bm. Slightly Gravelly SAND, fine to coarse
grained, mostly drk gray volcanic particles.
702-718: Sandy CLAY

560

580 14:05

600 ""ffi{i:

620

640

660

680 16:00

;T'.i. .t,...: \

700 '16:20

.a.'':.4..t':,. - .\

720

Notes:
1. TotalDepth Drilled =718ft.
2. Electric Logging by Dewey Data on 5-23-04, including naturalgamma, SP, Point

Resistance, Lateral Log, 16-inch Resistivity, and 64-inch Resistivig.
3. 6-inch diameter well completed to 700 ft in reamed borehole (12-inch diameter).
4. First water encountered at 5 ft below ground surface.
5. Static water level in completed well = 9.1 psi (22ftabove land surface).
6. Artesian flow of approx. 40 gpm (temperature = 85oF).
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Appendix B - Water Chemistry Results

r Interflow Hydrology, Inc

I
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Laboratory
Analysis Report
Report ID: 61646

Sierra
Environmental
Monitoring, Inc.

SampleID:

s200406-2069

Interflow Hydrology, Inc.

Atur: DwightSmith

P.O. Box 1482

Truckee, CA 96160

Customer Sample ID

Dste:

Client:

Taken by:

PO #:

7t9t2004

ITF,-I 12

D. Smith

Date SamFled Time Sampled Date Received

Parameter

Dry Valley Test Well #l

Method Result
Units

Of Measure

6t2st2004

MCL

12:15 PM

Analyst

6t28t2004

Date
Analyzed

I
I
I
I
I
I
I
I

Alkalinity, Total SM2320B
Alkalinity/Bicarbonate SM 2320 B
Alkalinity/Carbonate SM 2320 B
Alkalinity/Hydroxide SM 2320 B
Arsenic - ICP-MS EPA 200.8
Barium - ICP-MS EPA 200.8
Calcium - ICP-OES EPA 200.7
Chloride - Ion Chromatography EPA 300.0
ColorApparent EPA 110.2
Copper- ICP-MS EPA 200.8
Fluoride - Ion Chromatography EPA 300.0
Iron - ICP-OES EPA 200.7
Lead - ICP-MS EPA 200.8
Magnesium- ICP-OES EPA 200.7
Manganese - ICP-MS EPA 200.8
MBAS Surfactants SM 5540 C
Nitrat€-N - Ion ChromatoCraphy EPA 300.0
pH SM4500 H+B
pH - Temperature SM 4500 H+B
Potassium - ICP-OES EPA 200.7
Sodium - ICP-OES EPA200.7
Sulfate - Ion Chromatography EPA 300.0
Total Dissolved Solids SM2540 C
Turbidity SM 2130 B
Zins - ICP-MS EPA 200.8

mgtLCaCO3 Kobza
mg/L CaCO3 Kobza
mglt, CaCO3 Kobza
mg/L CaCO3 Kobza

mgL 0.01mg/L Li
melL 2.0mglL Li
mglL Layman
mglL 250mgtL Keller

ColorUnits 15 Nava
mgtL l.Omg/L Li
mgtL 2.0/4.0 mgtL Keller
mgtL 0.3 mg/L Layman
mglL 0.015 mglt- Li
mgL lZimglL Layman
mglL 0.05 mg/L Li
mglL 0.5 mg/L Kobza

mC/LN l0 mg/L asN Keller
pH Units 6.5 to 8.5 KobzaoC Kobza

mClL Layman
mgL Layman
mglL 500 mg/L Keller
mglL 500/1000 mgll, Osteneicher
NTU Nava
mgL SmdL Li

. 133

r22
ll
<2

0.005
0.003

3.3

8.8
<5

<0.001

0.27
0.06

<0.001
<0.5

0.01r
<0.05
<0.05

8.54
18.6
0.6
67
20
210
0.5

<0.01

7t4t2004
714/2004
'71412004

71412004

7t7t2004
71712004

7t6t2004
7nt2004
6130/2004
7t7t2004
71u2004
716t2004
717/2004
7/6t2004
7t7t2004

6/29/2004
7^t2004
7t4t2004
7t4/2004
7t6t2004
7t6t2004
71v2004

6/29/2004
6t30t2004
'il1t2004

SAMPLEWATERASIESruD X DID DIDNOTMEETDRIIIKINGWATERSTAI\DARDS.

I
I
I
l1

John Kobza, Ph.D.
Laboratory Director

Page 1 of 2

1135 FinancialBlvd.
Reno, NV 89502-2348
Phone (775) 857-2400
FAX (775) 857-2404
sem @ sem-analytical.com

John C. Seher
Special Consultant
Quality Assurance Manager
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Laboratory
Analysis Report
Report ID: 61646

Environmental
Monitoring, Inc.

Interfl ow Hydrology, Inc.

Attrr: Dwight Smith

P.O. Box 1482

Truckee, CA 96160

Date:

Cllent:

Taken by:

PO#:

7t9t2004

ITF-I12

D. Smith

Approved By:

This report ls applicable only to the sample received by the laboratory. The liability of the laboratory ts limited to the amount paid for
this reporL This report is for the excluslve use ofthe client to whom it is addressed and upon the condition that the client agsumes all
liability for the further distribution ofthe report or i$ contents.

John Kobza, Ph.D.
Laboratory Director

Page2of 2

1135 Financial Blvd.
Reno, NV 89502-2348
Phone (775) 857-2400
FAX (77s) 8s7-2404
sem @ sem-analvtical.com

John C. Seher
Special Consultant
Quality Assu rance Manager
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Laboratory
Analysis Report
Report ID: 61443

Interflow Hydrolory, tnc.

Attn: Dwight Smith

P.O. Box 1482

Truckee, CA 96160

Customer Sample ID
Dry Valley Test Well #l

Method Result
Units

Of Measure

Environmental
Monitoring, lnc.

Date:

Client:

Taken by:

PO#:

6128/2004

ruF-l12

D. Smith

Sample ID:
s200406-r482

Date Sampled Time Sampled Date Received

Parameter

6tr7t2004

MCL

9:40 AM

Analyst

6n7t2004

Date
Analyzed

I
I
I
I
I
I
I

Alkalinity, Total
Alkalinity/Bicarbonate
Alkalinity/Carbonate
Alkalinity/Hydroxide
Arsenic- ICP-MS
Barium - ICP-MS
Calcium- ICP-OES
Chloride - Ion Chromatography
Color Apparent
Copper - ICP-MS
Fluoride - Ion Chromatography
hon - ICP-OES
Lead - ICP-MS
Magnesium - ICP-OES
Manganese - ICP-MS
MBAS Surfactants
Nitrate-N - Ion Chromatography
pH
pH - Tcmperature
Potassium - ICP-OES
Sodium - ICP-OES
Sulfate - Ion Chromatography
Total Dissolved Solids
Turbidity
Zinc - ICP-MS

sM 2320 B
SM 2320 B
sM 2320 B
SM 2320 B
EPA 200.8

EPA 200.8
EPA 200.7
EPA 300.0
EPA I10.2
EPA 200.8
EPA 300.0
EPA 200.7
EPA 200.8
EPA 200.7
EPA 200.8
sM 5540 C
EPA 300.0

SM45OO H+B
SM4sOO H+B

EPA 200.7
EPA 200.7
EPA 300.0
sM 2540 C
sM 2130 B
EPA 200.8

t32
r24
8

<2

0.005

0.004
3.4
10
<5

0.002
0.21
0.1

<0.001
<0.5

0.01I
<0.05

0.14
8.43

20.8
0.8
67
20
240
1.l

0.01

6t24t2004
6t24t2004
6t24t2004
612412004

6tr8t20m
61L812004

6/22t2004
6tr7t2Q04
6n9t2004
6/18/2004
611712004

6t22t2004
6tr8t2004
612212004

6^8/2004
6lt8/2004
6tr7t2004
612412004

6t24t2004
6122t2004
6t22t2004
611712004

6t21t2004
6n9t2004
6tr8t2004

mg/L CaCO3 Kobza
mg/L CaCO3 Kobza
mg/L CaCO3 Kobza
mg/L CaCO3 Kobza

metL 0.01mg/L Li
mstL 2.0melL Li
mgL Li
mglL 250mgtL Henderson

ColorUnie 15 Kobza
mglL l.0mgtL Li
mgtL 2.014.0 mglL Henderson
rndL 0.3 mg/L Li
mgtL 0.015 mg/L Li
mglL L25melL Li
mgtL 0.05 melL Li
mgtL 0.SmglL Kobza

mg/L N l0 mg/L as N Henderson
pH Units 6.5 to 8.5 KobzaoC Kobza
mglL Li
:mE/L Li
mE/L 500 me/L Henderson
mgtL 500/1000 mg/L Osterreicher
NTU Kobza
mg[L SmdL Li

SAMPLE WATER AS TESTED ,T DID DID NOT MEET DRII\KING WATER STAI\DARDS.

I
I
I
I
t

John Kobza, Ph.D.
Laboratoty Director

Pagel of 2

1135 Financial Blvd.
Reno, NV 89502-2348
Phone (775) 857-2400
FAX (775) 857-2404
sem @ sem-analytical.com

John C. Seher
Special Consultant
Quality Assu rance Manager
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Laboratory
Analysis Report
Report ID: 61443

Environmental
Monitoring, Inc.

Interfl ow Hydrology, lnc,

Attn: Dwight Smith

P.O. Box 1482

Truckee, CA 96160

Date:

Client:

Taken by:

PO #:

612812004

ITF.II2
D. Smith

Approved By: 6t28t200/

This report is applicable only to the sample received by the laboratory. The tiability of the laboratory is limited to the amount paid for
this report. This report ie for the exclusive use ofthe cllent to whom it ts addressed and upon the condition that the client assumes all
liability for the further distrlbudon of the report or ite contents.

John Kobza, Ph.D.
Laboratory Director

Page2of 2

1135 Financial Blvd.
Reno, NV 89502-2348
Phone (775) 857-2400
FAX (77s) 8s7-2404
sem @ sem-analytical.com

John C. Seher
Special Consultant
Quality Assurance Manager



Appendix C - Aquifer Test Data

I 
Interflow Hydrology, lnc



Pumping-Cooper-Jacob June Test 100 gpm

WELL lD: Dru Valley Test Well No. 1

INPUT

Casing dia. (d.)

Annulus dia. (d*)

Screen Length (L)

water level(DTW) -21 Feet
Top of Aquifer 0 Feet

Base of Aquifer 700 Feet

Local lD: HML-Augmentation

Date:612412004
Time: 0:00

COMPUTED

0:00:09

0r-

Aqufferthickness = 700 Feet

Slope = 34.49541 FeeUloglO

Input is consistent.

K= 0.16 is /ess than likely minimum of 3 for Fine Sand

TIME, Hour:illnub:Second

0:01:26 0:14:24 2:24:00 24:00:00 240:00:00

Cooper-Jacob analysis of single-well aquifer test

F20
lrJ
lUlr

=240
Boo

tro

100

REMARKS:

120

0.16
120f= F

,o

o

o
o

o
o
o

of 111 gpm data.

Pumping_Cooper-Jacob June Test 100 gpm



Entry
1

2

3

I
10
11
12

13

I
I
I
I
I
I
t
I
I
I
I
T

I
I
I
I
I
I
I

Pumping_Cooper.lacob June Test 100 gpm

Reduced Data
Time,

Date HrMin:Sec
110100 0:00:00
110100 0:00:30

1/0/00 0:15:30

4 1/0/00 0:30:30
5 1/0/00 0:45:30
6 1101001:00:30
7 110/001:15:30
I 1/0/00 1:30:30

1/0/001:45:30
1/0/00 2:00:30
1/0100 2:15:30
1/0/00 2:30:30

110100 2:45:30

Water Lwel
Feet

0.70
48.70

76.80

86.30
92.60
99.s0

103.70
107.30

61.00
55.90
s3.60
52.40

51.60
51.50
51.30
51.00
50.90
50.80
s0.90
51.20
51.20
51.50
51.90
52.30
52.40
52.80
53.10

52.80
53.00
53.20
53.50
53.80
il.20
54.40
il.60
55.00
55.40
55.70
55.80
56.10
56.40
56.80
s6.90
57.20
57.30
57.60
57.90
58.10
58.40
58.50

14 1l0l00 3:00:30
15 110100 3:15:30
16 110100 3:30:30
17 1/0/00 3:45:30
18 llOlOO 4:00:30
19 1/0/00 4:15:30
20 110100 4:30:30
21 1/0/00 4:45:30
22 1l0l00 5:00:30
23 1/0/00 5:15:30
24 llOlOO 5:30:3b
25 1/0/00 5:45:30
26 110100 6:00:30
27 1/0/00 6:15:30

28 110100 6:30:30
29 110100 6:45:30
30 110100 7:00:30
31 1/0/00 7:15:30
32 110100 7:30:30
33 110100 7:45:30
34 'll0l00 8:00:30
35 110100 8:15:30
36 1/0/00 8:30:30
37 110100 8:45:30
38 1/0/00 9:00:30
39 1l0l00 9:15:30
40 110100 9:30:30
41 110100 9:45:30
42 11010010:00:30
43 11010010:15:30
44 ilU4010:30:30
45 1l0l00 10:45:30
46 1lOl0O 11:00:30
47 'll0lOO 11:15:30
48 11010011:30:30
49 11010011:45:30
50 1l0l00 12:00:30

Time, Water Level

Date Hr:Min:Sec Feet
1l0l00 12:15:30 58.80
11010012:30:30 59.10

11010012:45:30 59.30

11U0013:00:30 59.60
1/0/0013:15:30 59.80
1/0/00 13:30:30 60.00
1/0/0013:45:30 60.30
1l0l00 14:00:30 60.60

11010014:15:30 60.80
1/0/0014:30:30 61.00
11010014:45:30 61.30
1/0/0015:00:30 61.50

1/0/0015:15:30 61.70
1l0lOO 15:30:30 61.90
11010015:45:30 62.20
1/0/0016:00:30 42.20
11010016:15:30 62.30
1lOl0O 16:30:30 62.50
1/0/0016:45:30 62.80
11010017:00:30 62.90
1/0/0017:15:30 63.20
1l0lOO 17:30:30 63.30
1l0lOO 17:45:30 63.40
11010018:00:30 63.60
1/0/00 18:15:30 64.00
11010018:30:30 44.10
11010018:45:30 U.20
11010019:00:30 41.40
11010019:15:30 U.7O
1/0/0019:30:30 64.80
11010019:45:30 64.90
110100 20:00:30 65.20
110100 20:15:30 65.30
1l0l00 20:30:30 65.50
1t010020:45:30 65.70
1/0/00 21:00:30 65.90
1l0l00 21:15:30 66.00
1/0/Q0 21:30:30 66.30
11010021:45:30 66.40
1/0/00 22:00:30 66.70
110100 22:15:30 66.80
11010022:30:30 67.00
U010022:45:30 67.20
110100 23:00:30 67.40
1l0l00 23:15:30 67.50

Entry
51

52

53

u
55
56
57
58

59
60
61
62

63
il
65
66
67
68
69
70
71
72
73
74
75
76
77

78
79
80
81
82
83
u
85
86
87
88
89
90
91

92
93
94
95

Pumping_Cooper-Jacob June Test 100 gpm



Pumping_Cooper-.lacob_REGOvERY_June Test

WELL ID: Test Well No. 1 -
Local lD: lntermountain TW-1

Date:8116120o4
Time: 15:40

COMPUTED

Aquifer thickness = 720 Feet

Slope = 95.05814 FeeUloglO

Input is consistent.

140

F
H 12o
tt
z
i 1oo
3oa
=Botro
d603o
a
440

INPUT
llancla ral

Casing dia. (d") 6 Inch

Annulusdia. (d*) 12 Inch

Screen Length (L) 340 Feet
Deoths to:

water level (DTW) -21 Feet
Top of Aquifer 0 Feet

Base of Aouifer 720 Feet

Annular Fill:
across screen - Open Hole' above screen - Cement

FLOW RATE

13
92f=

K= 0.13 fs less than likely minimum of 3 for Fine Sand

160

1,000
(t+atyat

Cooper-Jacob recovery analysis of single-well aquifer test

water level data for June test.

Pumping_Gooper-Jacob_RECOvERY_June Test



Entry
1

2

3

I
10
11

12

13

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

Pumping_Cooper-Jacob-RECOvERY-June Test

Reduced Datra

Time,

Date Hr:Min:Sec
11010015:40:00

111100 0:00:00

111100 0:02:00

4 1l1lOO 0:05:00
5 1l1l0o 0:10:00
6 'll1l00 0:15:00
7 111100 0:20:00
8 1l1l00 0:25:00

1l1lO0 0:30:00
1lllOO 0:40:00
111100 0:55:00
1111001:10:00

111l0O 1:25:00
14 111100 1:40:00
15 1l1l00 1:55:00
16 111l0O 2:10:00
17 1111002:25:00
18 1l1l00 2:40:00
19 111100 2:55:00
20 111100 3:10:00
21 1l1l0D 3:25:00
22 111100 3:40:00
23 111100 3:55:00
24 111100 4:10:00
25 111100 4:25:00
26 1l1l00 4:40:00
27 1l1l00 4:55:00

28 111100 5:10:00
29 111100 5:25:00
30 111100 5:40:00
31 111100 5:55:00
32 111100 6:10:00
33 111100 6:25:00
U 1l'll00 6:40:00
35 1l'll09 6:55:00
36 111100 7:10:00
37 1111007:25:00
38 .1l1l00 7:40:00
39 111100 7:55:00
40 1l1l00 8:10:00
41 111100 8:25:00
42 111100 8:40:00
43 111100 8:55:00
4 '1ru04 9:10:00
45 111100 9:25:00
46 1l1l00 9:40:00
47 111100 9:55:00
48 11110010:10:00
49 11110010:25:00
50 1l1lOO 10:40:00

Time,

Entry Date Hr:Min:Sec
51 1l'110010:55:00
52 11110011:10:00

53 11110011:25:00

Water Level

Feet
-21.00
175.02

125.50

1',a5.79

107.76
102.76
98.88
96.00

93.71
92.10
87.40
83.60

80.60
78.00
75.70
73.60
71.70
69.90
68.30
66.80
65.s0
u.20
63.00
62.00
61.00
59.90
59.10

58.10
57.30
56.50
55.70
55.00
il.20
53.50
52.90
52.20
51.70
51.00
50.50
49.90
49.50
49,00
48.40
48.00
47.50
47.10
46.70
46.30
45.80
45.40

111l0O 11:40:00
111lOO 11:55:00
111l0O 12:10:00
'11110012:25:00
1l1l00 12:40:00

11110012:55:00
'l11l0O 13:10:00
11110013:25:00
11110013:40:00

11110013:55:00

11110014:10:00
1l1l0O 14:25:0O
111l0O 14:40:00
111rcO14:55:00
11110015:10:00
111l0O 15:25:00

Water Level

Feet
45.00
4.60
44.40

43.90
43.70
43.30
43.00
42.70

42.30
42.OO

41.80
41.50

41.20

40.90
40.70
40.40
40.10
39.90
39.70

*
55
56
57
58

59
60
61
62

63
&4
65
66
67
68
69

Pumping_Cooper-Jacob_RECOvERY-June Test



Pumping_Cooper-Jacob August Test 304gpm

WELL lD: Dry Valley Test Well No. 1

INPUT

Casing dia. (d.)

Annulus dia. (d*)

Local lD: lntermountain TW'1
Date: 8/16/2004
Time: 13:00

COMPUTED

Aquifer thic'knese = 72O Feet

Slope = 62.90084 FeeUlogl0

Input ili consistent.

J= 170

Assumed Storage = 0.001 d'less

TIME, llounMlnute:Second

0:01:26 O:14:24 2:24:0O 24:00:00

0

90

Cooper-Jacob analysis of single-well aquifer test

step of second aquifer test. Depths to ground water reported below starting artesian
oJ22teetabove land surface (9.1 psi).

10

L.
irJ 20
uJ
IL

i30z
3
840
B

850

Screen Length (L) 340 Feet i
lhs to: :

water level (DTW) -21 Feet
Top of Aquifer 0 Feet

Base of Aouifer 720 Feet

Annular Fill:
across screen - open Hole
above screen - Cement

Aquifer Matefial - Fine sand

FLOWRATE 304 GPM

o
o

o

REf\TARKS:

Pumping_Cooper-Jacob August Test 304gpm



I
I
t
I
I
I
I
t
I
I
t
I
T

I
I
I
I
T

I

Entry
1

2

3

Reduced Data
Time,

Date Hr:Min:Sec
1/0/00 0:00:00
110100 0:03:00

110100 0:05:00

4 110100 0:10:00
5 110100 0:15:00
6 1lOlO0 0:20:00
7 'll0l00 0:25:00
8 1/0/00 0:30:00

I 110100 0:40:00
10 1/0/00 0:50:00
11 1/0/00 1:00:00
12 1/0/001:20:00

13 1/0/00 1:35:00

1101001:50:00
110100 2:05:00
1/0/00 2:20:00
1/0/00 2:35:00
1/0/00 2:50:00
1/0/00 3:05:00
1l0l00 3:20:00
'll0l00 3:35:00

. 11U00 3:50:00
1l0l00 4:05:00
110100 4:20:00
1/0/00 4:35:00
1/0/00 4:50:00
1/0/00 5:05:00

Water Level

Feet
100.60
121.20

123.62

127.18
129.70
131.60
133.41
135.04

137.65
139.98
142.22
145.50

14E.40

150.80
153.30
155.40
157.60
159.70
161.60
163.50
165.20
167.00
168.60
170.30
171.80
173.30
174.80

Pumping_Cooper-Jacob August Test 304gpm

14
15
16
17
18
19
20
21
22
23
24
25
26
27

Pumping_Cooper-Jacob August Test 304gpm



INPUT

Top of Aquifer

Casing dia. (d.) 6 Inch

Annulus dia. (d*) 12 lnch

Screen Length (L) 340 Feet

P umpin g-Cooper-Jacob-Recovery Data Au g ust Test-late Time

WELL lD: Dry Valley TqsJ Well No. J :Bgcovery
Local lD: Intermountain TW-1

Date: 8/16/2004
Time: 15:40

COMPUTED

Aquiferthickness = 700 Feet

Slope = 86.37236 FeeMogl0

Input is consistent.

f= 100

K= 0.14 rs /ess than likely minimum of 3 for Fine Sand

o

o
o

o

ooo

1,000
(t+Atyat

Cooper-Iacob recovery analysis of single-well aquifer test

water level data from August test.

140

l-
H 120
lr

=i 1oo

=oo
B80
E,o
i60fo
o
440

1

REMARKS:

10010

Pumpi n g-Cooper-Jacob-Reoovery Data August Test-Late Time



Feet
45.00

Entry
1

2

3

9
10

11
't2

13

I
I
I
I
I
t
I
I
I
I
T

I
I
I
t
I
I
t
I

Pumping-Cooper.lacob_Recovery Data August TestJate Time

Reduced Data
Time,

Date HnMin:Sec. 
1lOtO}15:40:00

111100 0:00:00

111100 0:02:00

4 il1100 0:05:00
5 1l1l00 0:10:00
6 111100 0:15:00
7 111100 0:20:00
I 111100 0:25:00

Water Lwel
Feet

-21.00
175.02

125.50

'115.79
107.76
102.76
98.EE
96.00

93.7'.|
92.10
87.40
83.60

80.60
78.00
75.70
73.60
71.70
69.90
68.30
66.80
65.50
il.20
63.00
62.00
61.00
59.90
59.10

58.10
57.30
56.50
55.70
55.00
u.20
53.50
52.90
52.20
51.70
51.00
50.50
49.90
49.50
49.00
48.40
48.00
47.50
47.10
46.70
46.30
45.80
45.40

Time,

Date Hr:Min:Sec
111n010:55:00
111100 11:10:00

11110011:25:00

1l1l0O 11:40:00
1nl00 11:55:00
11110012:10:00
11110012:25:00
11110012:40:00

11110012:55:00
11110013:10:00

11110013:25:00
11110013:40:00

11110013:55:00

11110014:10:00
11110014:25:OO
1nl0A 14:40:00
U110014:55:00
11110015:10:00
11110015:25:00

Water Level

4.60
4.40
43.90
43.70
43.30
43.00
42.70

42.30
42.O0
41.80
41.50

41.20

40.90
40.70
40.40
40.10
39.90
39.70

1l1lOQ 0:30:00
111100 0:40:00
111100 0:55:00
111l0O 1:10:00

1l1l0O 1:25:00

'14 1111001:40:00
15 111100 1:55:00
16 111l0O 2:10:00
17 111100 2:25:00
18 111n0 2:40:00
19 111100 2:55:00
20 111100 3:10:00
21 111l0O 3:25:00
22 111100 3:40:00
23 111100 3:55:00
24 111100 4:10:00
25 1l1l0D 4:25:00
26 111100 4:40:00
27 111100 4:55:00

28 111100 5:10:00
29 1l1l00 5:25:00
30 111100 5:40:00
31 111100 5:55:00
32 111100 6:10:00
33 1l1l00 6:25:00
U 111100 6:40:00
35 1l1l00 6:55:00
36 111100 7:10:00
37 1/1/00 7:25.00
38 1l1l00 7:40:00
39 'l11l0O 7:55:00
40 111100 8:10:00
41 111100 8:25:00
42 111100 8:40:00
43 'll1l00 8:55:00
4 1l1l00 9:10:00
45 111100 9:25:00
46 111100 9:40:00
47 'llll00 9:55:00
48 11110010:10:00
49 11110010:25:00
50 1l1l00 10:40:00

Entry
51

52

53

54
55
56
57
58

59
60
61
62

63
al
65
66
67
68
69

Pu mping-Gooper-Jacob_Recovery Data August Test-Late Time



Dry Valley No. I - StepDrawdown August Test

WELL lD: Dry Valley Test Well No. 1 - Step Drawdow
INPUT

Casing dia. (dJ 6 Inch

Annulus dia. (d*) 12 Inch

Screen Length (L) 340 Feet

Depths to:
water level (DTVV)

Top of Aquifer
Base of Aquifer

-21 Feet
0 Feet

720 Feet
Annular Fill:

across scteen - Gravel
above screen - Cement

Aquifer Material- Fine Sand

ASSUMEDS= 0.0004 d'less

o.t!
ozo
o

0.4

0.3

0.2

0.1

0

Local lD: DryValleyTestWell No. 1

Date: 8/16/2004
Time: 1:00

COMPUTED
Aquifer thickness = 700 Feet

lnput is consistent,

J = 200 Feet2lDay

$ = 0.0004 d'less

Krr,r,,r", = 3 FeetlDay

Skin = -0.6 d'less

K= O.2 is less than likelv minimum of 3 for Fine Sand

o

oo

-3.5 -3 -2.5 -2 -1.5 -1 -0.5 0

^t=;P Log (a'zrllG}
* a*=r=.

FIFMAFIKS' Steo-drawdorn analvsis of ginole-well aouifer test

KANNUI-AR ls sstlmated by fittlng slmulated dralydovrns to measured dratvdourm in a s€condary plot. A reasonebh storage value
be aselgned by the user because storsg€ and KANNULAR cannot be estlmsted Ind€p€ndently. The estimate ofT ls not affeded

changes In €stlmstes of storsge and KANNULAR.

Dry Valley No. 1 - StepDrawdown August Test



Dry Valley No. 1 - StepDrawdown August Test

MT

a

il1

;l

ll
s

F
tu
lufr 2so
=
z
=8 2oo

3
0co 

1so

I ^'noooooooooooo) 
foooooooo

{
9@

100

0:00:00 1:12:00 2:24:00 3:36:00 4:48:00 6:00:00 7:12:00 8:24:00 9:36:00
TIHE, Hounillnutc:Socond

Dry Valley No. 1 - StepDrawdown August Test
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t
t
I
I
T
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I
I
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I
I
t

Test

13

14
15
16
17
18
19
20
21

22
23
24
25
26
27

28
29
30
31

32
33
u
35
36
37
38
39
40
41
42
43
M
45
46

47

48

49

50

Water Level
Feet

21.00

48.30

M.65
4.88
48.26
46.85
47.82
4E.64

50.28
51.60

52.74

52.74

54.09

55.86
55.90
74.83
78.35
81.69
u.25
86.10
87.67
88.95
91.07
93.03
94.65
96.48
97.73

99.18
100.60
121.20
123.62
127.18
129.70
131.60
133.41
135.04
137.65
139.98
142.22
145.50
148.40
150.80
153.30
155.40
157.60
159.70

161,60

163.50

165.20
' 167.00

Entry
1

2

3

4
5
6
7
8

9

10

11

12

Reduced Data

Time,
HnMln:Sec

1:00:00

1:02:00

1:06:00

1:10:00
1:17:00
1:20:00
1:25:00
1:30:00

1:35:00
1:40:00

1:50:00

2:00:00

2:14:00

2:30:00
2:34:00
2:36:00
2;39:00
2:M:00
2:49:00
2:54:00
2:59:00
3:M:00
3:14:00
3:24:00
3:34:00

. 3:45:00
3:54:00

4:04:00
4:14:00
4:17:00
4:19:00
4:24:00
4:29:00
4:34:00
4:39:00
4:44:OO
4:54:00
5:04:00
5:14:00
5:34:00
5:49:00
6:04:00
6:19:00
6:34:00
6:49:00
7:O4:00

7:19:00

7:34:00

7:49:00

8:(X:00

Entry
51

52

Dry Valley No. 1 - StepDrawdown August Test

Time, Water Larel
HnMin:Sec Feet

8:19:00 168.60

8:34:00 170.30

8:49:00 171.80

9:04:00 173.30
9:19:00 174.80
9:20:00 175.02

53

54
55
56

Dry Valley No. 1 - StepDrawdown August Test


