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INTRODUCTION

The Longley Lane Water Treatment Plant Monitoring Well is located in Washoe County
southeast of the Reno Tahoe International Airport (Figure 1). The well site is within the
SE ' of Section 20, Township 19 North, Range 20 East, M.D.B.&M. at a location that is
within the Washoe County Utility Division corporation yard at 3031 Longley Lane, Reno,
Nevada. (Figure 2). The corporation yard is under consideration as a potential site for a
regional water treatment plant which will remove iron, manganese, and arsenic from
wells operated by the Washoe County Utility Division.

s
The Longley Lane Water Treatment Plant Monitoring Well was. drilled.and tested
specifically to: AL
y, ,\ \\

e Assess the chemical quality of the groundwater in the aqunfer in the southeast
Truckee Meadows. Of particular interest are iron, manganese\and arsenic, the
concentrations of which are known to be above. the Drinking Water. Standards in this

area of the Truckee Meadows. /// AN M";

e Evaluate the hydraulic properties of the aqwfer materlals L
Assess the potential yield of a production well at th|s S|te N &
Provide the design criteria for a subsequent productlon well, if such a well is
warranted. *\ \\ \

ECO LOGIC Consulting Engineers was. retamed by the Washoe,County Utility Division
to provide hydrogeologic consulting serwces relevant to the deSIgn of the dr|II|ng and
sampling program, prowde well-site hydrogeolgglc and quallty-assurance services
during the drilling program,. |dent|fy zones in the aquifer,to ‘be investigated for
groundwater quality and aqunfer properties, obtain samples of the groundwater for
chemical analysis; /and to assess the results of the, . drilling and testing program.
ECO:LOGIC also obtained.the. monitoring well walver (M/O-1331) from the Nevada
Division of Water. Resources\needed 1o construct the well and a temporary NPDES
permit (TNEV2004375) from the\Nevada Division of Environmental Protection needed to
dlscharge “‘water during test pumplng ECO:LOGIC also coordinated the drilling program
with the Washoe County Alrport Authonty so that air traffic was made aware of the
presence of the drill rig. :

\\ \\\ 3‘ 3
The monltonng well was dnlled and constructed by WDC Exploration of Zamora,
California under\subcontract to ECO:LOGIC. WDC also provided the test pumping
equipment. ECO: LOGIC orchestrated the pumping tests and analyzed the test data to
evaluate the hydraulic propertles of the aquifer materials. A water sample was collected
from the monitoring well near the end of the pumping test and submitted to a State of
Nevada certified laboratory for analysis.

P
é

H: \PrQ]eC(S-AChVC\2003\WCUD03—003 Longley Lane WTP\3.2 Addl Eng Services\3.2.1 Longley Test Well\Report\Longley mw
report.doc

1



INTERNATIONAL

3¢

1

ir Nati
Guard"

A A ™
3.D TopoQuads Copyright © 1999 DeLorme Yarmouth, ME 04096 Source Data: USGS

= i 2
——— 700 ft Scale: 1: 24000 130 Datwon: WGSS4

FIGURE 1. WCUD LONGLEY LANE WATER TREATMENT PLANT PROJECT
LOCATION MAP.
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FIGURE 2.
WCUD LONGLEY LANE WATER TREATMENT PLANT MONITORING WELL
LOCATION.

This report:

Summarizes the drilling and testing program.

Presents an evaluation of the hydraulic properties of the aquifer at this locale.
Discusses the probable yield of a production well at this site.

Provides the results of chemical analyses of groundwater sampled from the well.
Presents design recommendations for a production well, should the County elect
to complete a production well at this site.

e Assesses the likely interference on other wells in the vicinity that might arise
from pumping a production well at this site.
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WELL CONSTRUCTION SUMMARY

The Longley Lane Water Treatment Plant Monitoring Well was drilled by the mud-rotary
method. The drilling equipment included a portable drilling mud system consisting of

- fluid tanks equipped with de-sanders and shaker screens which remove the drill cuttings

and suspended solids from the drilling fluid. The mud system helps maintain properties
of the drilling fluid which facilitate collection of representative samples of the formation -
material. These formation samples, or drill cuttings, were obtained from the drilling-fluid
returns for each five-foot interval penetrated by the borehole. Select samples of the drill
cuttings were analyzed for size and gradation. Drill cuttings were dispersed at the site
upon completion of the project. Drilling fluids and turbid water resultlng from well
development were disposed of at the drying beds at the Truckee Meadows Water
Authority’s Glendale Water Treatment Plant. / ~ \

The target depth for the monitoring well was 500 feet” It was drllled ln\two phases. The
first phase entailed drilling a nominal 8-inch dlameter pllot hole to the target depth pf 500
feet. Upon completion of drilling to the target depth a swte of borehole\geophysmal logs
was completed. The logging suite included spontaneous potentlal point re5|stance
short- and long-normal resistivity, lateral reS|st|V|ty, natural gamma radiation; and caliper
logs. Copies of the geophysical log printouts are provnded in the Appendix. Select
geophysical logs are provided for companson with the” I|thology and well construction
details in Figure 3. The lithologic and. borehole geophysical Iog data were used to
design the completed well. The second phase of well construction entailed back-
grouting the pilot hole to a depth of 320 feet and. reamlng the pilot hole to a diameter of

10 5/8 inches to a depth of 320 feet. 4 A
\‘, ‘; /"
Chronology \\\ v

July 14, 2004 — WDC Exploratlon moblllzed drllllng equipment to the site.

July 15 — Ten feet of 12—|nch dlameter condugtor casing were installed and the pilot hole
was drilled to a depth\of 140 feet. .~

July 16 ~ < The 8 1/z-lnch dlameter pilot hole was advanced to a depth of 440 feet.

July ; 17  The borehole was advanced to the target depth of 500 feet and borehole

< geophysmal Iogs were acqwred

July 19 —The- borehole was cleanéd to the bottom and plugged with neat-cement grout
from_ 320 to 500 feet below the land surface.

July 20 — The borehole was.reamed to a diameter of 10 5/8 inches from the land surface
toa depth 320 feet

July 21 - The tremie- plpe was installed, followed by the 6 5/8-inch diameter well casing.
The filter pack was installed to a depth of 135 feet.

July 22 — The filter pack was placed to a depth of 120 feet, a bentonite/sand grout cutoff
was placed from above the filter pack, the sanitary seal was mstalled and the
temporary conductor casmg was removed.

July 29 — Well development using the drill rig was initiated.

July 30 — The drilling equipment was demobilized from the project and the development
rig was mobilized to the site. The test pump was installed and well
development using the test pump was initiated.

August 2 — Well development using the test pump was completed.

August 3 — The 4-hour duration step-drawdown test was performed.

August 4 - The 24-hour duration constant-discharge test started.
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August 5 — The constant-discharge test ended.
August 6 - The test pump was removed from the well.

Lithology

ECO:LOGIC personnel logged the formation samples in the field as the borehole was
advanced. The borehole penetrated unconsolidated alluvial deposits comprising gravel,
sand, silt and clay, and mixtures of these materials. An abbreviated geologic log is
provided in Figure 3 and the complete field lithologic log of the borehole is provided in
the appendix. AL

’ ,/ N

/‘\\

The borehole was completed as a monitoring well. Its fi naI depth and the perforated
intervals of the casing were based on a review of the- samples of the formatlon materials
penetrated by the borehole and an examination of the borehole geophySIcaI logs. This
information suggested that the highly permeable geologlc materials were encountered
between the depths of approximately 68 and/200 feet below land surface’ (b.L. S/) with
additional permeable strata to a depth of 310 feet: b I’s. Below 310 feet, the formation
primarily comprised clay and silt with sand interbeds and occasional gravel As a result,
the lower portion of the borehole was-backfilled with neat-cement grout to a depth of 320
feet. The grout was placed by pumplng Via.a tremie pipe.- The tremie was raised as the
grout displaced the drilling fluid from the bore\h‘ole& . /

a - e : /
The monitoring well was constructed with 6 5/8-|nch outSIde diameter 0.188-inch wall-
thickness steel well casmg 'to a.depth of 315 feet ina 10 5/8-inch diameter borehole to a
depth of 320 feet. Factory mill-slot perforatlons with an aperture width of 3/32-inch were
placed in the depth lntervals of 135 to 255 and 275 to 315 feet b.l.s. The casing was
joined by welding. The annular space surroundlng the well screen was filled with a
nominal 6-9 mesh size smca sand filter pack from the bottom of the borehole to a depth
of 120 feetbl.s. An: mtermedlate annular seal was placed between 258 and 269 feet
b.ls. The' filter pack. and- annular seal were installed via a tremie pipe to ensure its proper
placement The tremie. was ralsed as the filter pack filled the annulus. A bentonite grout
cutoff’ was placed above' the filter pack The annular space above a depth of 101 feet
was sealed\wnh neat—cement grout placed by pumping through the tremie pipe.

\ >,

Monitoring Well Construction

Well constructloQ detalls are' summarlzed in Table 1 and illustrated in Figures 3.
“ \\ f{/ 4
.‘\L \,(/

~ ‘/"
L d
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TABLE 1.
LONGLEY LANE WATER TREATMENT PLANT MONITORING WELL
CONSTRUCTION DETAILS

Conductor Casing 0 to 10 feet b.l.s. 12 %-inch O.D. x 0.250-inch wall thickness steel.
Blank casing +2 to 135 feet b.l.s. and 6 5/8-inch O.D. x 0.188-inch wall thickness
: 255 to 275 feet b.l.s. ASTM A 53B steel.
Perforated Interval 135 to 255 feet b.l.s and 6 5/8-inch O.D. x 0.188-inch wall thickness
275 to 315 feet b.l.s.. ASTM A 53B steel w/ 3/32-inch aperture-width
factory mill slots
Filter pack 120 to 258 feet b.l.s. and 6 x 9 mesh Colorado Silica Sand. The filter pack
269 to 320 feet b.l.s. was placed using a tremle pipe. Fluid was
circulated through. the tremie during installation.
Intermediate seal 258 to 269 feet b.l.s. Mixture of bentonnte and sand placed via a
tremie. .7 N N\
Grout cutoff 101 to 120 feet b.l.s. Granular'bentonite™. .
Sanitary Seal Land surface to 100 feet b.l.s. | Neatcement grout in the annulus surrounding
the’ 6 5/8-inch casing from the land surface to
,,,101 feet b.l.s. All grout was placed by pumping
| via a tremie-pipe. L
Protective Casing +2.5 feet to 3.5 feet b.l.s 4" \1\2-|nch dlameter steel welded to the conductor
cas\rng,\equped :w/ locked cap and surrounded
by a: concrete pad.

. AN
T N AN
Well Development RSN ~ *‘;'f

Nl e
x\ \w‘\ i

we

The primary reasons for development are. to remove remdual%nlhng fluid and restore
any damage to the formation® that may have resulted from well construction. Formation
damage includes plugglng of. the formation due to invasion of drilling mud or a buildup of
a filter cake on the formatlon/borehole mterface i
work entailed air-lift pumplng the well for 7 1/z hours using the drill-rig mounted air
compressor to remove resndual dnlllng fluids. After the residual drilling fluid was
remgved the well was: alternately surged and pumped with the test pump for 14 hours
until-the dlscharge was VISIb|y clean “The drilling fluid and initial water pumped from the
well during development were contained on site and later hauled to the drying beds at
the Truckee: Meadows Water Authority’s Glendale Water Treatment Plant.
\
N

&
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WELL TESTING
TESTING SUMMARY
Equipment

Testing of the Longley Lane Water Treatment Plant Monitoring Well was accomplished
using a submersible turbine test pump powered by a diesel generator provided by WDC
Exploration. The pump bowls were set at a depth of 144 feet b.l.s. The discharge was
conveyed to a Boynton Slough under the terms of the temporary, NPDES permit
obtained from the Nevada Division of Environmental Protection. - The:pumping rate was
controlled with a gate valve and measured with a McCrometer flow meter in the
discharge pipe. A stilling well was installed to the top of the-pump to facilitate measuring
water levels. Water levels in the well were monitored with’an In\Sltu MiniTROLL™ data
logger equipped with a 30 p.s.i.g. pressure transduce\The data logger was accessed
through a laptop computer and field data plots were contrnuously updated as testing
progressed. s \ N S
VSN N N
Step Testing ' \ /’ s N, ¥

Step testing entails pumping the well:at progressively hlgher rates while monitoring the
water levels in the pumped well. The' purpose of a step test is.to evaluate the
performance of the well over a range of pumping.rates and to assess the overall
hydraulic efficiency of the well. Knowledge of the effrcrency of/the well helps to assess
the performance of a subsequent Iarger-dlameter productlon well that might be pumped
at higher rates. N * / N

P

A
/ ?, \ N &

- Static water Ievel 5.9 feet below the top of the stilling well (top of stilling well was
3.3 feet above the Iand surface). -

Testing commenced ~07:20.hrs 8/03/047

Test duratron 4 hours 2. mrnutes (242 minutes). ‘

Testlng termlnated 11: 22 hrs 8/03/04.

PR NN, \\ R -
The step- drawdown test comprlsed four steps. The drawdown data are illustrated in
Figure 4 and provrded in dlgltal format in the Appendix.
\ A

N
x\\z\v !‘/[;,’ g

v

&
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WCUD LONGLEY LANE WTP MONITORING WELL
Step Test 8/3/04

Step | Q=110 gpm

5
‘V’/\/\ﬁ} Step Il Q = 200 gpm
L e ——

—

15

Step Il Q = 300 gpm

DRAWDOWN, s (FEET)

20

tp IV Q = 400 gpm
25

30

o] 50 100 150 200 250 300 350

TIME SINCE PUMPING STARTED, t (MINUTES)

FIGURE 4. STEP DRAWDOWN TEST DATA.

The step test is summarized below in Table 2 and Figure 5.

Table 2
LONGLEY LANE WATER TREATMENT PLANT MONITORING WELL
STEP TEST SUMMARY.
Step Duration Pumping Drawdown Specific
t Rate s Capacity
(Minutes) Q (feet) Cs
(gpm) (gpm/ft)
I 60 110 6.58 16.72
I 60 200 11.53 17.35
1] 60 300 18.2 16.48
v 60 400 25.77 15.52

400
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report.doc

9



30

N
o

n
(=]

SPECIFIC CAPACITY, Cs (GPM/FT)
5 o

LONGLEY LANE MONITORING WELL STEP TEST 8/03/04

30

N

o
DRAWDOWN, s (FEET)

50 100 150 200 250 300 350 400 450
PUMPING RATE, Q (GPM)
—e— Specific Capacity —#— Drawdown |

FIGURE 5. STEP TEST SUMMARY

Constant-Discharge Testing

The purpose of the constant-discharge test is to evaluate the hydraulic characteristics of
the aquifer. These parameters influence the long-term performance of a well and are
necessary to evaluate the potential impacts on nearby wells due to pumping. The
constant-discharge test entailed pumping the monitoring well at a constant rate for 24
hours while monitoring the water level in the pumped well. Constant-discharge testing
ensued after the water levels in the well recovered over night following the step test. At
the conclusion of the pumping test, water levels in the wells were monitored for a
recovery period of approximately 24 hours.

Static water level: 5.8 feet below the top of the stilling well (top of stilling well
was 3.3 feet above the land surface).

Pumping commenced: 07:30 hours 8/04/04

Discharge rate: approximately 400 gpm

Test duration: 24 hours

Pumping terminated: 07:30 hours 8/05/04

Pumping level at the conclusion of the pumping test: 34.04 feet below the top of

the stilling well.
Drawdown in the well at conclusion of test: 28.24 feet

H:\Projects-Active\2003\WCUDO03-003 Longley Lane WTP\3.2 Addl Eng Services\3.2.1 Longley Test Well\Report\Longley mw
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Figure 6, below, shows the drawdown and recovery data for the test. The test data are
provided in digital format in the Appendix along with the field data sheets and field data
plots.

WCUD LONGLEY LANE WTP MONITORING WELL
Constant Discharge Test 8/4/04 - 8/5/04

-
o

DRAWDOWN, s (FEET)
&

N
o

\ Q =400 gpm
25 \MMM - N

0 500 1000 1500 2000 2500 3000

30

TIME SINCE PUMPING STARTED, t (MINUTES)

FIGURE 6. CONSTANT-DISCHARGE TEST DRAWDOWN DATA.

PUMPING-TEST DATA ANALYSIS

Analysis of the test data was accomplished in two phases. The first phase entailed a
graphical analysis of the data in the field as testing progressed. The second phase
entailed numerical inversion of the test data using the computer program WHIP (Well
Hydraulics Interpretation Package ver. 3.22: Hydro-Geo Chem, Inc., 1988). The
numerical analysis was inititated in the field and completed upon return to the office.
The solution was judged to be adequate when both the step test and constant-discharge
test data could be simulated using similar aquifer properties. These properties are:

Transmissivity: 6,500 feet’day (49,000 gallons per day per foot width of aquifer)
Coefficient of storage: 0.0065

These values are indicative of a highly transmissive, semi-confined aquifer.

H:\Projects-Active\2003\WCUD03-003 Longley Lane WTP\3.2 Addl Eng Services\3.2.1 Longley Test Well\Report\Longley mw
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Step-Drawdown Testing Results

The results of the step-drawdown test data analysis are illustrated in Figure 7. The
figure depicts the observed drawdown in the well and compares it to simulated
drawdown calculated on the basis of the average well and aquifer parameters
determined from the analysis of the test data.

DRAWDOWN, s (FEET)

-
o

-
(&

N
o

25

30

WCUD LONGLEY LANE WTP MONITORING WELL

Step Test 8/3/04

a0 oo op

Recovery

Opo g '

Step Il Q = 200 gpm IS

Transmissivity, T = 6,500 ft*/day
Coeff. of storage, S = 0.0065

Step Il Q = 300 gpm

__Well radius, r,, = 0.26 ft
Effective radius, r,=0.26 ft
Well loss coeff., C = 0.00241
Well loss exponent, n = 1.41

L

Step IV Q = 400 gpm

50

100 150 200

250 300 350 400

TIME SINCE PUMPING STARTED, t (MINUTES)

[ o Observed

Calculated = = = 100% Eff. |

FIGURE 7. STEP TEST ANALYSIS RESULTS.

Figure 7 shows a good correlation between the observed data and simulated drawdown.
Comparison between the observed drawdown and the theoretical drawdown for a 100%
efficient well indicates that the monitoring well is relatively inefficient. Calculated

efficiency for t =60 minutes is summarized in Table 3.

Table 3

LONGLEY LANE WATER TREATMENT PLANT MONITORING WELL EFFICIENCY

Step

Pumping Calculated Theoretical Efficiency

|
Il
]
v

Duration
t Rate Drawdown
(minutes) Q ]
(gpm) (feet)
60 110 5.5
60 200 11.15
60 300 17.88
60 400 25.55

Drawdown %
at 100%
Eff.

(feet)
3.65 66
6.48 58
10.42 58
14.08 55
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Constant-Discharge Testing Results

The results of the analysis of the drawdown and recovery data from the constant-
discharge test are depicted in Figures 8a and 8b, which provide plots of drawdown
versus time using both arithmetic and logarithmic time scales. The plots compare
observed and simulated drawdown in the well based on the aquifer and well properties
determined from the analysis.
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WATER CHEMISTRY RESULTS

A water sample wascollected by ECO:LOGIC on August 5, 2004 near the conclusion of
the constant-discharge test. The well was sampled for analysis of major cations, major
anions, and trace metals, which include Phase Il and V inorganic constituents, Synthetic
Organic Chemicals (SOCs), Volatile Organic Chemicals (VOCs), and radionuclides.
Additional samples were collected for iron, manganese and arsenic after one, three, and
eight hours of pumping and a large bulk sample of the water was collected for an
analysis of the treatability of the water by CH2M-HILL.

The water samples were submitted to Sierra Environmental Monitoring, a State of
Nevada certified laboratory. The results of the laboratory analyses for iron, manganese,
and arsenic are provided in Table 4. The analytical results from last water sample are
provided in Table 5 and the laboratory report is provided in the appendix.

The data in Table 4, below, indicate that the concentration of iron was consistently below
the secondary drinking water standard, manganese was below the recommended
secondary drinking water standard of 0.10 mg/| but greater than the recommended
standard of 0.05 mg/l, and arsenic was below the current MCL of 0.50 mg/l, but in
excess of the revised MCL which becomes effective in January 2006.

TABLE 4.
LONGLEY LANE WATER TREATMENT PLANT MONITORING WELL
IRON, MANGANESE AND ARSENIC CONCENTRATION.

Concentration (mg/l) MCL
Date Time 8/4/04 08:30 | 8/4/04 10:30 8/4/04 15:30 | 8/5/04 06:00
Arsenic 0.032 0.033 0.032 0.32 0.50%0.010°
Iron 0.110 0.07 0.06 <0.05 0.6%0.3"
Manganese 0.083 0.069 0.061 0.056 0.1°/0.05°
Notes: a. Primary standard.

b. Primary standard, effective January 2006.
c. Secondary standard, maximum.
d. Secondary standard, recommended.

A discussion of the water quality data will be inserted upon receipt of the data.
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Table 5.

LONGLEY LANE WATER TREATMENT PLANT MONITORING WELL
WATER CHEMISTRY DATA FOR SAMPLE COLLECTED AUGUST 5, 2004.
ANALYTE CONCENTRATION MCL

{(mg/l unless noted (mg/l unless noted otherwise)

otherwise)
Phase Il Inorganic Chemicals
Fluoride 4
Barium : A N2
Cadmium ~ .~ 0.005
Chromium A 50 04
Mercury : A7 0.002
Selenium A ~ 0:05
Asbestos (fibers longer than not analyzed / \_ \ 7 million
10um) ol ~
Nitrate o N 10as (N) . .
Nitrite S S, BN 1as(N) ™
Total Nitrate + Nitrite SO Ao 10as (N) 7
Phase V Inorganic Chemicals N
Antimony - 1N 0.006
Beryllium . RN ™ 0.004
Cyanide ' e e (0.2
Nickel BT v~ 04
Thallium R 0.002
Arsenic P— R e 0.010
Secondary Drmkmg Water Standards < <’
Chloride PR L4 vy 400
Color MR Py N 15
Copper o e L . 1
Foaming Agents- (MBAS) ] . 0.5
I e Y T 0.6
Magnesium Two N N 150
Manganese NN N 0.1
Qdor (T.O:N.) A e 3
pH (Std. Units) 2t i ( 6.5-8.5
Silver N P 0.1
Sulfate RS s ' 500
Total Dissolved Sollds (TDS) : 1,000
Zinc v 5
Fluoride ' 2
Radionuclides
Gross a activity (pCil) 15
Radium?*° (pCill) 3
Uranium (mg/l) 0.03 (proposed)
Gross B activity (pCill) 50
Phase | & Il Volatile Organic Chemicals
Vinyl Chloride 0.002
Benzene 0.005
Carbon tetrachloride 0.005
1,2-Dichloroethane 0.005
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Trichloroethylene (TCE) 0.005
Para-Dichlorobenzene 0.075
1,1-Dichloroethylene 0.007
1,1,1-Trichloroethane 0.2
cis-1,2-Dichloroethylene 0.07
1,2-Dichloropropane ’ 0.005
Ethylbenzene 0.7
Monochlorobenzene : 0.1
o-Dichlorobenzene 0.6
Styrene 0.1
Tetrachloroethylene (PCE) ~ 0.005
Toluene PR
Trans-1,2-Dichloroethylene LS > 0.01
Xylenes (total) N 10
Phase V Volatile Organic Chemicals LS RN
Dichloromethane A DS 0.005-.
1,2,4-Trichlorobenzene A7 ' 0.07. .
1,1,2-Trichloroethane A N 0.005 >, N -
Phase |l Synthetic Organic Chemicals ¢ N \ FES xS
Alachlor M AT 0002
Aldicarb ~ < 0.003
Aldicarb sulfoxide T R 0.004
Aldicarb sulfone L S\ > 0.002
Atrazine ST T ~. ~0.003
Carbofuran Yo e e 7 0.04
Chlordane A R 0.002
leromochloropropane w”‘ e, A A 0.0002
2,4-D AN ERY v 0.07
Ethylene dibromide” *. - Ny 0.00005
Heptachlor NN LE S 0.0004
Heptachlor epoxide ™~ > | e & 0.0002
Lindane ... N T 0.0002
Methoxychlor—~. ™, | o 0.04
Polychiorinated biphenyls\ SN : 0.0005
Pentachlorophenol ™ N7 0.001
Toxaphene. i A 0.003
2,45 TP~ ™, 3 0.05
Disinfection. By-Products (mterlm)
Chloroform ™ / J | 0.10 (TTHM)
~ -7
Phase V Synthetic. Organic Chemicals
Benzo[a]pyrene 0.0002
Dalapon 0.2
Di (2-ethylhexyl) adipate 04
Di (2-ethylhexyl) phthalate 0.006
Dinoseb 0.007
Diquat ) 0.02
Endothall 0.1
Endrin 0.002
Glyphosate 0.7
Hexachlorobenzene 0.001
Hexachlorocyclopentadiene 0.05
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Oxamyl (Vydate) n.d 0.2
Picloram nd 0.5
Simazine nd 0.004
2,3,7,8-TCDD (Dioxin) Not analyzed 3x10°

Note: n.d. signifies not detected.
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 The principal assumptions for the analysis include:

ANALYSIS OF PROBABLE WELL YIELD

Probable Well Yield

The probable performance of a production well at this locale was evaluated on the basis
of the information provided in the monitoring well logs and pumping test resuits. This
evaluation was accomplished through simulations of pumping for a 16-inch diameter,
315 feet deep production well. Pumping rates of 1,500 and 1,800 gpm were simulated
to bracket a probable design pumping rate for a production well at this locale. The
computer program WHIP (the same program used to analyze the test data) was used to
calculate drawdown in the well and the aquifer.

/ S

o~ r/ ~ \
e The well radius is 16 inches.
e The well depth is 315 feet. /':\‘\ % \
e Initial static water level is approximately 3- feet below the land surface
e Transmissivity is 6,500 feet’day (49, 000 gpd/ft) . \ ™
e Coefficient of storage was assumed {6 be. 0.0065. No*lncrease in storage
coefficient as a consequence of delayed yield was invoked. s
e The aquifer is uniform, |sotrop|c and infinite in- areal extent.
¢ No recharge to the aquifer occlrs. during the S|mulat|on period.

The well is 80% efficient. Properly constructed wells can achieve efficiencies of
greater than 90%. e ~

e Thewellis pumped 24 hours per day, 7 days per week fora period of 90 days.

The results of the S|mulat|ons are deplcted |n Flgure 9a and 9b. From Figure 9a, it is
anticipated that the water levelin ‘the aquifer |mmed|ately outside of the well casing
would be drawn down.t0'a depth of apprOX|mater,75 feet below the land surface after
90 continuous days of pumping : atarate of 1 ,500 gpm and that the pumping level in the
well mlght be-expected to approach a depth/of 86 feet. The geologic and geophysical
logs for the monitoring’ weII |nd|cate that the principal aquifer begins at a depth of 68 feet
b.l.s. and ‘that no srgnlfrcant aqwtards are present from the top of the aquifer to a depth
of 200 feet so that the | pumplng lével-would not be drawn down significantly below the
top of the. aqunfer Yot &

\ \\ °
From Flgure 9b it s ant|C|pated that the water level in the aquifer immediately outside of
the well casing wouId be drawn down to a depth of approximately 88 feet below the land
surface after 90 contlnuous days of pumping at a rate of 1,800 gpm and that the
pumping level in the, weII might be expected to approach a depth of 102 feet. It is good
practice limit the drawdown in a well completed in an unconfined aquifer to no more than
two-thirds of the saturated thickness [Driscoll, 1986]. In this case, less than 10% of the
total aquifer thickness would be dewatered in the immediate vicinity of the well, so that
dewatering of the aquifer will have little impact on well performance.

Preliminary plans call for a production well to be located approximately 800 feet east to
northeast of the monitoring well site. Conditions in the aquifer might be somewhat
different at the proposed production well site and these differences could influence the
performance of the production well.
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PREDICTED PERFORMANCE OF A PRODUCTION WELL AT THE LONGLEY LANE
WATER TREATMENT PLANT MONITORING WELL SITE.
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POTENTIAL INTERFERENCE EFFECTS

- The two simulations of production well performance also included the potential

interference from pumping a production well at Longley Lane Water Treatment Plant
Monitoring Well site. Interference drawdowns were calculated for distances of 500 feet,
1,000 feet, 1,500, 2,000 feet, and 2,500 feet from the pumped weII These are listed in
Table 6.

»

TABLE 6.
PROJECTED INTERFERENCE DRAWDOWN FROM A -
PRODUCTION WELL AT THE PROPOSED WATER
TREATMENT FACILITY. S

Radial Distance, r (feet) <
Drawdown, s (feet)/ h

Pumping
Rate 500 1,000 1 500\ \2 000\2 ;500
1500 gpm 245 19.6 168 N\ Y47 132

1,800 gpm 294 23.5 +"20.1 17.7 15. 8\\ .
Assumes pumping 24 hours/day for 90 «days. " /;7
A Ny / Y v
PRODUCTION WELL DESIGN RECOMMENDATIONS x &
% \“\ \

The available information suggests that itis hlghly likely that a weII capable of providing
1,500 to 1,800 gallons per minute can be' completed at the snte of the Longley Lane
Water Treatment Plant monitoring well. The prgductlon welk may be located
approximately 800 feet to the east or northeast of the monltorlng well. Because the
water—beanng alluvial- deposns in.the southeast Truckee Meadows are not uniform, there
is a possibility that the condltlons for the productlon well may differ from those at the
monitoring well site. Consequently, a pilot hole should be drilled as part of the
production well program to confirm the deS|gn based on the monitoring well 800 feet
away. 7 NN e~

t/;/“ T ™. A \ .
Recommendatlons for the\deSIgn\of a production well at this site lnclude capable of

. producmg 1, 500 to 1,800 gallons &er minute include:

\ \

Drilling method Reverse circulation. This method utilizes relatively clean water as
the drllllng fluid. 1t minimizes the potential for formation damage during drilling
and results\ln Iess time needed to develop the well. The drilling equipment
should include portable mud tanks and these should be equipped with de-
sanders and.shaker screens to maintain a high-quality, low-solids drilling fluid.
The pilot hole should also be drilled by the reverse circulation method.

Well depth - 315 feet. Completing the well deeper is not expected increase the well
yield significantly because the deeper formation materials are less permeable
than the sands in the upper portion of the aquifer.

Casing diameter — 16 5/8 inches outside diameter x 5/16 inch wall thickness.. The
optimum casing diameter for wells yielding 800 to 1,800 gpm is 16 inches
(Driscoll, 1986). 16 inch diameter well casing easily accommodates a 1,800 gpm
pump without being excessively large for a pump capable of 1,500 gpm.

Borehole diameter — 26 inches. A minimum diameter of 24 inches is necessary to
maintain the proper annular space surrounding the 16-inch diameter well casing
plus a 3-inch diameter gravel-fill pipe and 2-inch diameter external sounding
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tube. Larger diameters require more materials (filter pack and cement grout for
seals) and reduce the efficacy of well development.

Filter pack — Colorado Silica Sand 6 x 9 mesh size. This size and gradation
represents readily-available materials that will retain the finest size of the
permeable formation materials penetrated by the monitoring well borehole (see
sieve analyses plots in the appendix).

Screen aperture-width — 0.090 inches. The slot size will retain at least 90% of the filter
pack. . ‘

Screen type — shaped wire continuous slot well screen, Type 316 stainless steel.
Continuous slot well screen provides the highest percentage of open area per
lineal foot screen. Type 316 stainless steel will extend the life of the well screen
and enable chemical treatment of the screen to maintain /opt|mum well efficiency,
if required. Type 316 stainless steel has the advantage over Type 304 stainless
steel because it is resistant to hydrochloric acid- based che[mcal treatments
which may cause stress fracturing of Type 304 steel \\ a

Screened interval — approximately 100 linear feet/placed below-a depth of 135 feet.

Sanitary seal - land surface to a depth of 100 feet ‘A’minimum seal depth of 100 feet
b.l.s. is required for public water supply wells Because the formatlon materials
are relatively uniform, a sanitary seal. deeper\ than 100 feetb.l.s. (say 130 feet)
does not offer significantly more protection. agalnst contamlnatlon orlglnatlng at

the land surface. \\{
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_ AUG-03-2004 MON 04:15 P SIERRA ENVIRGNHENTAL FAX NO. 8572404 P, 01
R RN fel |
AUS - 8 2004 .
Elerra |
BY: nvironmenta
Labqratory Monitoring, Inc.
Analysis Report
Report ID: 62492
Eco Logic Consulting Engineers Date: 8/9/2004
Atin: Dale Bugenig Client: ECO-500
10381 Double R Blvd, Taken by: B. Keamney
Reno, NV 89521 PO #: 5500001827
Sample ID: Customer Sample ID Date Sampled Time Sampled Date Received
$200408-0303 WCUD03-003.3.2.1-1 8/4/2004 8:30 AM » 8/5/2004
Units Date
Parameter Method Result Of Measure MCL Analyst Analyzed
Arsenic - ICP-MS EPA 200.8 0.032 mg/L 0.01 mg/L Tretten 8/9/2004
Iron - ICP-QES EPA 200.7 0.1l mg/L 0.3 mg/L Li 8/9/2004
Manganese - ICP-MS EPA 200.8 0.083 mg/L 0.05 mg/L Tretten 8/9/2004

SAMPLE WATER AS TESTED DID__X_DID NOT MEET DRINKING WATER STANDARDS.

Sample ID: Customer Sample ID Date Sampled Time Sampled Date Received
§200408-0304 WCUD03-003.3.2.1-2 8/4/2004 10:30 AM 8/5/2004
Units Date
Parameter Method Result Of Measure MCL Analyst Analyzed
Arsenic - ICP-MS EPA 200.8 0.033 mg/L 0.01 mg/L Tretten 8/9/2004
Iron - ICP-OES EPA 200.7 0.07 mg/L 0.3 mg/L Li 8/9/2004
Manganese - ICP-MS EPA 200.8 0.065 mg/L 0.05 mg/L Tretten 8/9/2004

SAMPLE WATER AS TESTED DID_X__DID NOT MEET DRINKING WATER STANDARDS.

Sample ID; Customer Sample ID Date Sampled Time Sampled Date Received
$200408-0305 WCUD03-003.3.2.1-3 8/4/2004 3:30 PM 8/5/2004
Units Date
Parameter Method Result Of Measure MCL Analyst Analyzed
Arsenic - ICP-MS EPA 200.8 0.032 mg/L 0.01 mg/L Tretten 8/9/2004
Iron - ICP-OES EPA 200.7 0.06 mg/L 0.3 mg/L Li 8/9/2004
Manganese - ICP-MS EPA 20083 0.061 mg/L 0.05 mg/L Tretten 8/9/2004

SAMPLE WATER AS TESTED (L1} X DID NOT MEET DRINKING WATER STANDARDS.

John Kobza, Ph.D.
Laboratory Director

Page 1of 2

1135 Financial Bivd.
Reno, NV 89502-2348
Phone (775) 857-2400
FAX (775) 857-2404

sem @ sem-analytical.com

John C. Seher
Special Consultant
Quality Assurance Manager



_ AUG-08-2004 HON 04:16 PM SIERRA ENVIRGNMENTAL FAX NO. 8572404 P, 02
gierra :
nvironmenta
Labqratory Monitoring, Inc.
Analysis Report
Report ID: 62492
Eco Logic Consulting Engineers Date: 8/9/2004
Attn: Dale Bugenig Client: ECO-500
10381 Double R Blvd. Taken by: B. Keamey
Reno, NV 89521 PO #: 5500001827
Sample ID: Customer Sample ID Date Sampled Time Sampled Date Received
$200408-0306 WCUD03-003.3.2.14 8/5/2004 6:00 AM 8/5/2004
Units Date
Parameter Method Result Of Measure MCL Analyst Analyzed
Arsenic - ICP-MS EPA 200.8 0.032 mg/L 0.01 mg/L Tretten 8/9/2004
Yron - ICP-OES EPA 200.7 <0.05 mp/L 0.3 mg/L Li 8/9/2004
Manganese - ICP-MS EPA 200.8 0.056 mg/L 0.05 mg/L Trctten 8/9/2004

SAMPLE WATER AS TESTED DID y__ DID NOT MEET DRINKING WATER STANDARDS.

Approved By: ﬂ/'\f ZZ Date: 8/9/2004

’
Siem%uvironmeutal Mouitpt‘{ng, Ine

This report is applicable ouly to the sample received by the laboratory. The liability of the Iaboratory is limited to the amount paid for

this report, This report is for the exclusive use of the client to whom it is addressed and upen the condition that the client assumes all

liability for the further distribution of the report or its contents.

Page 2 of 2
John Kobza, Ph.D. 1135 Financial Blvd. John C. Seher
Laboratory Dirsctor Reno, NV 89502-2348 Special Consultant
Phone (775) 857-2400 Quality Assurance Manager
FAX (775) B57-2404

sem @ sem-analytical.com
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I AQUIFER TEST DATA
\ . L < 1 Y {
thn o 3 A 12 .
o \j\[[; {noe L guen ™ Address 103 Lf‘.\z\g)",\«‘: Lang ; e o County V\/ﬁs Nt State NV -
Vi 5 /1 .
IOate ,7/ i o4 Company performing test (-t 00\ C Measured by %3 Mf‘./u'f‘f\c Y
Well No , o~ '/““ (Ln. MY Oistance fram pumping well ¢ Type of test Sho ~ 100 ¢ul /V"\""‘ Test No {
T P 9 Wl ———o 7 e
Measuring equipment LA hol dala }) 64l £z ) 22 As’ 2 T X [ Medyrmrnrar HY mmetav
Time Data Water Level Data Discharge Data
0 $ev
Pump on: Date 813 _ Time 712 {t) 1.5 90 B How Q measured Mz te Comments on lac
lPump oft:Qate ©1Z _ Time ILZZ (p) | S120C water leve Oepth of pumpyait line L4 factors

Duration of aquifer test: Measuring point Tz 22 go il e g\
Pumping . Recovery

Previous pumping? Yes _X__ No affecting test data

Elevation of measuring pont £:5. + 222"l Duranan _Z2k2s End F/2

l Clock [ptin | * measure| § & | water [ShaNge measure-
Date | time t 4 t/e ment |©O O} level | sors’ ment Rate
giz 20| o 5.90 - 75498 )
I 7:21 .oy [0.75 4.6 100
1.231312 [0.98 5,08
l 7.26 |5.11 1,00 5.10
1:2917.0% (.%0 < 49
o mnosd .37 5.4
I 3341327 W4t 557
7579|1632 1.8 S .48
' 14011989 .62 332
.45 [15.05 .26 5. %
I 75 2.2 1124 6
7.56 P56l (.16 A
l 0 00 [19.9) ({50 S .t
g05 |84.P 1NES 5 25 R:06-5urird 4 chrbe rnnce
Bt 50.05 n.9s | .05 |
l 7130 [39 49 12.09 6.1 : ph: 3. 6 155°C, 2961
]
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A, i
Address LIY?“ 10\/\5\(.(; LC\\/\C P.( Nl Coumy_y\{ﬁﬁ\noc Stats M\: .

I Oate 8/ 2 ! o4 Company pertarming test (0., 261 Measured by 2. \an”‘b‘/

e ————————

Well No. ),n w)}c \/ | alhe MW Distance from pumping well _,LType of test 4«‘( f(‘, ~ lOO 6.'4& /M| L Test No. _‘L

R Y S i .
Measunng equipment JAJ N~ "‘-"'/\'-‘-H Aa‘ A \(Mc cy__ W0 ge IDX / M Corppredesy 117 vt dnas
) S +

Time Data Water Level Data Discharge Data
- . . - N
Pump on: Date fé}, 2 Time 2:29 ) Static water level 290 £4 How Q measured e ! ; Comments on factors .
Pump off: Date Time () ) Yoy od 4wl art ] |Oepthof pumpyair fine 144 Hecting ¢
Ouration of aquifer test: Measuring point 1Ry 0~ . TRTY, Previous pumping? Yes _x__ No ___ affecting test data
Pumping ______ Recovery Elevation of measuring point 1:%: % 53351 Ouranon __10 hes End 4|2

;'%gu ,EB [g (Lﬂ AC\ : 5613”‘45 v 5» /
ESElE <& § S Water ﬁ;‘ 100 Gy foon
AL et | 353 level Oischarge |
l Clock| = | © measure| 5 & | Water [ChaNge measure-
Date | time t t {i¢ ment O O level sors’ ment Rate
8/3 |520] © 12.40 4o Tno
l gt ey lb: %9 0.8
235055 Ty 12.5
l 3.5 (197 1b.6b 336
931102 1b-92 0.2 826 166wl w/go. der
_ [3a0]99s I B 17,64
l [l e b o3 h.0%
_1ele 16-96 . Pc.{:;z,s’o,,ygéllu L1820
l 401909 9.1 n.24 25941
8:45{75.03 19.24 5
l 8:521%.39 .20 (-3 850 N6, 00T B0
| R0 135 41 17.56 A 9100 - 2609300 gef
I 500 |39.34 '3.35 1.%9 5.10 - 2602900 e
Ging |48 17,53 dy
L |p3 7.3% ILug 210 |99 :7.73 3080 15.0%
l N P AL 17.%9 (L 43 '
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Ov \NG\S\AOQ (,Olﬁm'l"bl Address ?LO)*J Lmnalew Lé e PeVIO County WGSL\O & State N\/ -
1 T t : Ay -
9 - . ;
ate 8/2 /OL{ Company performing test ool Measured by E.V(‘qrht\l/
,Ow\lr\ Ln. My # slep -300 gl /.
Weil No. Al l’ Oistance from pumpingwell 2 Type of test ; J 3 Vi A - Test No.j\
easuring equpment_Mm; “’h’D\l ) C\k\'l‘a lUGTf«fr v 770‘,"3; Tox / M((Y‘J rrade s B e b e
Time Data Water Level Data Discharge Data .
i (2 -
urnp on: Date 0: Time 2220 ¢p) Static water tevel _2.90 T4 How Q measured ~M€ML/\\/ § Comments on factors
ump off: Date B3 Time M. 2L ) . Yas o # <2 1> pa b | Depth of pump/air tne 1047 Hecti
Ouration of aquiter test: Measuring point 222 02 7t — | Previous pumping? Yes _ Ng aflecting test data
Pumping . Recovery Elevation of measuring pomlm ** Ouration __10 weS  End _0/2
4+ \ —
| 3l &3 (ecl ad zo 1@ g,
grlgag e € ‘ 30."0“5 ap
~83f-2¢ water | 2 3 hobd Xjuo :
£ " level o5 § evel Discharge
I Clock measure-| 5 & | Water [SNANGE measure-
Date | time t 4 te ment [© O level | sors’ maent Rats
2/5 1221 o \7,4% §.5% 26053 | 200
I 822 1.6y 22.6 6.7
9.2 |7 .95 2286 i~ 58
I 76 |4.97 13,08 i 9:26-pH:3,4% 306, \4.3°
598 |7.0% 45,2k 334 9:%0 - 2608000 gl
l_ 9.%119.9% 1559 .68
il e 23.55 17.65
S WAL 2% 34 .84 24D 2611005 o4l
’ v
l ¢ 1 [19.8% 7%.bl [7.5¢6 200 |z:uz-pH 747 308, 4. 3%
516 135,09 2%,04 1§ .ok
I L 12959 7%.,96 .ol
, 2,76 5.5 24).04 g
l ~orel07 % 5, 8 8.2} ios -9+ 369,311, 187 %
T T v
a5 |B4EY 24.09 1219 10:06 24067, ). v ) sauindded
i 5005 2445 g3 205 |ig10- 2624100 4ok
A 2
l 10. 3¢ [39.46 24,02 e .12
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o’ Wachee (Fow--"r\; Address 25n! L-w\oJ[cL; Lo . [Jif D) County Pinchac State _N( .
I?)ate g ! 4 E"'V{ Company perfarming test COd:Unmle Measured by 2. %ra r"Y\Jw‘;/
Well No. tﬂ‘v*f))(‘]/ l(‘ e MW Oistance from pumping We"-LTYDe of fest 5‘01" 400 0‘:0—1-// ”"}ﬂ : Test No. 5_
easuring equipment Wm} -4 ';“.)"'.4_ 6’(-‘}.« L\ﬁ £V W / ?JOV’?‘)] TV ] M Crrensanss 4/'w\ek,:/
Time Data Water Level Data Discharge Data
3’;2 g?( 8::: g ,},:) ..:.—;::: —“Lz(i E:,; Static water level h:”;?f i‘f(z; — g‘e’:"?o‘:‘:ﬁ‘;gr Iinewf‘:‘\ffl L Comme.nts on factors
Ouration of aquiler test: Measuring point AT LA - | Previous pumping? Yes _*__. No alfecting test data
Pumping —_______Recovery Elevation of measuring pont 23 251 puranon _1OVACS End 812
S EPE I D N 7 I B I
"é : '-.% 2 120 | et 5 53 v o{;ci.(."g.
I e P il e O e s e | ewe
HO )] =) 3~ eslo .29 267228 | o0
l 10772) Loy 4 %5 .25
lo:3u [295 2040 2450
l 10,26 14.93 %299 749
10281705 2052 pd3L 16:40-pi17.65 230 1Y J°¢
19:%) [9.55 30,74 oo ‘ '
I 1034 11%.25 30,86 2495
3535 21.0\ 5 )
I 104G 29 21,07 2513
19245 2905 AN 25,52
l 19751 129549 2,05 75.4 .43 H:).00 3.4“"14.3-‘(
AR 31.3% 25,43 ) S 3 V.32 00 Sands.
' JUal [29.79 3143 15,573 400 [11:00 - %3540 04t
a8 [tH.bo 21,45 05.55 “-,02,;,;// 21,61, 3;4',4 1Yhoc
o [o0.en 20.5) 0563 |
l 143 |6 16 56T 542
120 5949 3] 25.77 2648%
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o WMashire () n'\h',' Addrass 20" l(‘c_ ;(‘,’ ot e County Washoe State NV
- w Y \ '
I:Jate 812 0% Company pertorming test _ L0~ Fohic Measured by B Kes Rl

well No, L & e Ny Y Oistance fram pumping We"——.LType of test j}c% Lot i) TestNo. _ 7

easuring equipment M i‘/\;’\"fﬂ\( J Lr{"l.\ L\&\ e
) M

Time Data Water Level Data Discharge Data
g;g g?f 8::: %)l:j 222 Zig g,; Statc wfater Iew’,j ':)_O',_%iﬁ — g::tr?o‘:‘:ﬁ:/zadirlintmg Commgms on factors
Ouration of aquifer test: Measuring pont 22 2° 27 7 + | Previous pumping? Yes _X__ No _.___ affecting test data
Pumping _________ Recovery Elevation of measuring pont22:3 323" | puranon Og'v‘ [$__End__“/2
§§ rg H [ ANl 1 B ?[J(‘ . ir?r, o
g & oI SR T = I A Rl
l Clock |~ z ~luu measure-| 5 & | Water [ShaNgO measure-
Oate | time | ¢ t | ye v | ment |O O level | sors ment Rate
83 2] o 12316 25.7! %43y | P &
W25 |1.ou 19.09 419 '
1,7513.0% .2 201
I 1126 (457 §.5% 2.93
PG00 251 | 2.6%
 Jusilses g5 | 2.32
l (e [PWT 1.%¢ 2.06
51 1599 1.60 .90
I .44 11950 7.6 71 1\247-?',4\;,/.). St ded
w4205 7.49Y ).54
l 15112939 1.28 .28
{1:57 364! 7.15 1.25
l 120l 2934 7.06 T
{2:06 .60 6.9 .08
’ 12.vL [50.C5 ¢ 50 l.00
I 2,21 {5949 6,18 098
i
i
i
I \




RPN A P . N~

TRLr A S g .

aod/

T THHTA i
i : | | 5 r lx:lA |
Ll L N . .
il - “ il AR
IR IR O O | il L
i 1 |
e ‘ - I R
e |
[} -
~ .
I il N . .
; T 1T
1] T i
| . - T AT E ih
I W O e
65
I sorkyi.
%vw gy (R Sy P -
i E &_VT\Q.“)\, -“
KR
- 6/
] OO S S D
m , ] dies
m RN N N u \
i Ik T
w ; i1 _
| | ]
1 1 [ " ) 1 © -
| “ b ! v o
oo o N 3_ 2_ o0~ W \N\m”: ols..l<...‘l‘.,‘ﬁ..‘\w.w \x I.u.M\\u ..w\.w\.m

O\\o.\..(.\...\.x\.\.n.
— 0109 9 i Ysum3om 0D ¥3SS3 ® 13NN o4
ll-ii..s} SNOISIAIQ 0L X S31DAD ¥ DIWHLIHVOOI-IN3S

BN EE BN EE B NE Ee mm S/ N N EE S EE mE S ms am



l ) Page_l\ ot g
WUDe3. 003 3.7 ] ‘
l S AQUIFER TEST DATA . )

Owner T qhac CO»'AJ\; Addrass 375"

l,m‘ \.-rn’ Ly [/C we QP,% < an[y U\lfn <, l’\a [

v ) I

State _fr/
la‘l\ 2 }"'“ ,0 H Company performing test LLovebic Measured by %'\Z(—“ '/'NL"‘I/ P-6 ‘Mc‘ﬁt (4

Well No. l """f\}' o Lore P Oistance from pumping welli__'l’ype of test _COa Aupna (- “ DOC:!J' fan i TestNo. 22—
Ieasu,mgequ.pmem Bl dt ;en:\'é'\r,w AR By I P B I R A
Time Data Water Level Data Discharge Data
et ] et e Comm
Ouration of aqu-lﬁr‘ test: s Measuring point 'L." - rz, Previous pumg::\gﬂtes = - NS; : affecting test data
Pumping _2bthvy  Recovery Elevation of meaSunng pont 22225 25 | Quration End
3.3 _ 7&%‘ R I 2
R woeo |8 B wmer| | B g
g% &= tevel | 858 lovel Discharge
Clock measure-| 5 & | Water [ShANGE measure-
loate time | ¢ roiour ment | O O | level [Shrs ment Rate
i B e I 5 aC | - 24483 | A v 5507 1 4L ad
' 7. e 2.8 _|aros '
R RS LA 21,0/
l S ed ta 21:30
XK csh 22.%
P R 23902
l Y TR 23.45 TIET L 1T iey '
e s 2.7 |
l e Te 123.29
154129 05 .0 2423 Gi52-ptidizEli. Tt
l RN oy R u¢ '
R Pt ST 2y b4
! 3. 0.8 Ky 17
. AR ORECH 50 .5 (25709
39 e 5061 25,72 l
l 28 |28 49 317 2537
9:34 6676 317 25,37
[ g:440|70,73 31.79 16,39 ' 2 d A5 /ﬁw///;@
8:49(79,35] ) 31,39 2559 Cofféc,fM /0‘{32 g,
l 8:5¢|8%.04 3/ 40 25,40
720919992 30,57 28577
9e22{ 2 21,84 2604,
l 9:35)125,8 3.8/ 26,0/
o |9est|twnz 31,98  z6./8
I-’ 9:59 /4 95] 32.07 26-27
10:081158.y 32.74 24.36
. 10:17(167.8 32.15 26.35
10:27)177.7 32.20 26.44 :
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AQUIFER TEST DATA
lm, Ylogare  lowy ) I Address ¢ 2! L«?hc: by Lo County __Mev'ene State NV
ID:/ 8/4 _ 8/6 lO H Company performing test Ll L06! ¢ Measured by ]7 gl.bC(a !.(/ Q l(CG Vh,tn;;_
Well No. | - -‘L.‘.N: Y Oistance from pumping well N Type of test lonstart @ ~Hoo ‘}'C‘-{ / s TestNo, __ 22—
lMeasuﬂng equpment M - i e {y? R S e Py SRR
']"i’rn’e Data . Water LM} Data Oischarge‘Data _
| el et e e [ Commniscn i
Duration of aguifen: test: Measuring paint . — _“,‘_H, Previous pumping? Yes —__ No,___ affecting test data
Pumping L hy$  Recovery U s | erevation of measutingpont Lo+ 2.~ | Quraton 19 “¥°  Eag _# i -
a | a ) > s Deto. Draam
1 228z A U O 2 I X oot
._g : .-g : Tevet ':_': 55 level c:;sgﬁa:}ge ) NIy Ly e,
! ) v v e IR0 R i - - R o v e |
Jep ecu|i9n7 72.22 26.42 FC =320 n."r..‘::-r:,fz%
07| 207 32.2¢ 2,615 PH= 7. 85, 1 isyo-beo.
' 11:27] 237.7 1320447 26.47 27529 HOP | Nirstrs
11472579 32,45 26657 277713 RIS 1123044y
I 1209|2777 22.56 6174
12:71 2977 72.5°4 2676 » 32:72 A, 1319y
I bz:w 377 32, 6% 2429 LA =ToSW)
B 13:07232.7] 32. 42 26.83 EC=32 /,u‘\:'c«:" T=lp B G
I 133743677 5264 2684, pH =78, 1500 brg.
Upi07 397.7 22.77% R6:97 ' '
2375227 32,78 - 24.92 284’7 yog | 1530 A
l Y507 457.7 72-2 27,02 | 3A, As AW&
53743 32,79 26.99 colle. T d 1535 Aprg
l 16,0787 32-90 27./0
6:37\5¢47.7 32:92 27.(6
I y7:07 |577.7 32.257 27.05] 239379 #o39 | 1730A+
18:07637.9 32.9, 7.1/ EC = 322 p em Tlkeb
l 1817657 3 33,10 13,30 o) = 765 1830 At
g1 31,98 1719 ’
0.03{1511 114 1+.44
' 20:57| 9013 197 1241 : 21100+ pH: 7.65, 3231 14. 2%
I IR A .54 27.54
l BT 4543 1 bt
YR ICTN 530 7750
' N lmoglonga 2%.559 27.95 2%.00-pH 769, 3234115 N K
5 9627 33.5% 2110 20408 HOB  |23: 30 - 5040900 asilons
/5 |o:otlogil .45 17.65
l Legftoy 7.3 1.5, 100~ 9t 7.65 422u,13.9%
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AQUIFER TEST DATA
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Measuring equipment M“’\l“h\)l( 0(6'.'/'0 I AC‘/ "\1/(50‘751 DX /A"((vurm#ov H lW\E"O\/

Tnme Data -
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Pump off: Date Time

:'}l)

Ouration of aquif

{t) | Stauc water level
Measuring pomt}ﬂ of skl 'Nll(r

(£

Water Level Data
5.80°7

Discharge Data
How Q measured _1\¢

e ———————

Depth of pumpyair line ._L"L__

Previous pumpn P" Yes .Y Ng

Comments an factorg
atfecting test data

l Pumping _ Xintd e,rle?( Recoverym Elevation of measunng pomx.!.ﬂ_ﬂ Ouration End 5|7T
Ei"si& warer | £ £ Water me g;a Qv
cuex| = | 2 meerere] £% 8| watr [change cherwe | 0
Date t r {id ment C O tevel sors’ ment Rate
f/@ \”ﬁ (087 1335|  |mss 40p
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73313 33,94 5.0§
l B0 4355 2%, Z00- g4 7.64 332, 13.9%
Pl 172 brop 31388 408 fwrl.- 33,04 Coudsl
I_ h'():’ 17%3 R ARV e ' 2220 — S1hEE ) [.,.H o 4
{:%33 1267 §) 65 7760
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53117 134% 7193 21376 ‘o8 | 5:%0- 3187800 , Mt
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INVOICE W A
Date:  08/25/04
Client Project Name
Eco:Logic Longley Rd.
Billing Address Project Location
. 10381 Double R Bivd. Reno, NV
Sgso i?;at'on' City State Zip Codfa Client Project Manager
Zamora, CA 55698 Reno - NV 89521 Dale Bugenig
ig;"g;mfiﬁ::zg Altention Project Number WDC Operations Manager
Accounts Payable Jim Whitley
Contract Number PO/Authorization Number Application Terms Discount
1 Net 45
WOC Invoice Number Amount Authorized Invoice Period
0804-ECO14B-110 $48,240.00 7/15/04 to 8/15/04
Unit of Unit
Number Description Measure]  Prices Qty. Amount
1 Mobilization 4 LS $8,400.00 1.00|  $8,400.00
2 Drilling DMR - FT $21.00 | 500.00 $10,500.00
3 Log EA $3,400.00 1.00]  $3,400.00
4 6" LCS Blank FT $12.00 | 160.00 $1,920.00
5 6" LCS Slotted FT $18.00 | 160.00 $2,880.00
6 Filter Pack FT $11.00 | 189.00 $2,079.00
7 Annular Seal FT $11.00 30.00 $330.00
8 Well Development HR $125.00 14.50| * $1,812.50
9 Sanitary Seal YDS $1,000.00 1.50[ $1,500.00
10 Cuttings And Fiuid Disposal Cost + :
11 Mobe Development Rig LS 51,900.00 1.00{ $1,900.00
12 Test Pump Installation FT 55.00 | 144.00 $864.00
13 Auquifer Stress Testing HR 5125.00 29.00] $3,625.00
14 Sample Pump Installation FT $6.00
15 Zone Testing HR $125.00
16 Back Fill Pilot Hole FT $11.00 | 180.00 $1,980.00
Amount Due | $41,190.50
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