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I. INTRODUCTION

J. Carlton Adair conceived the idea of Lake Las Vegas in 1964. The project consisted of a2,243-acre development project and a lake called Lake Adair. In 1988 TranscontinentalCorporation of Sanla Barbara, California, acquired controlling interest in the project and beganconstruction on April 1, 1989. The 320 acre Lake is owned and operated by Lake Las VegasMaster Association. The Lake is part of a 3,592 acre residential and commercial developmentcalled Lake Las Vegas Resort (LLVR). LLVR is located less than 25 miles from both McCarranAirport and the Las Vegas Strip (Figure 1).

At an elevation of 1,405.9 feet (ft) North American Vertical Datum (NAVDSB), the Lake hasa storage capacity of approximately 10,000 acre-feet (AF), comprising approximately of a two-mile length, a one-mile width, and 12.3 miles of shoreline. Table 1 shows further details of thegeometric characteristics of Lake Las Vegas (the Lake). Lake fill water is drawn from LakeMead, and conveyed by the Basic Water Company (BWC) Pipeline. To meet the demands ofirrigation, seepage, and evaporation approximately 7,000 AF of fill water must be added to theLake each year.

Table 1. Approximate Geometric characteristicst of Lake Las Vegas, Clark County, Nevada.

Characteristic Measurement
Drainage Area 1,800 square mfles
Surface Area 320 acres
Maximum Length — 2.1 miles — —

Maximum Width 1.0 miles
Maximum Depth 150 feet -—

Average Depth 33 feet
Volume 10,700 acre-feet
Length of Shoreline 12.6 miles
*5 on www.Iakelasvegas.corn)LLVResoulFastFaets.pdt
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flgure 1. Location of Lake Las Vegas Resort, Clark County, Nevada.
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Approved by the Clark County Board of County Commissioners on April 5, 1988 and
certified by the State of Nevada on August 8, 1988, the approved Clark County 208 Water
Quality Management Plan required a water quality-monitoring program to be developed for Lake
Las Vegas. The water quality monitoring program was implemented to ensure that the Lake
waters quality is maintained based on the water quality guidelines established for Lake Mead
per the Nevada Administrative Code (NAC) as part of County 208 Amendment dated June 4,
1990, in order to enhance the following beneficial uses at Lake Las Vegas:

1) Irrigation
2) Recreation not involving contact with the water (boating, sailing, canoeing),
3) Recreation involving contact with the water (swimming, bathing, diving),
4) Propagation of wildlife and propagation of aquatic life, including a warm water fishery

The following are the guidelines as described in the County 208 Amendment, that the Lake
water should adhere to.

1. The Lake waters should be free of:
a. Visible floating, suspended, or settlable solids,
b. Sludge banks, lime infestations, heavy growths of attached plants

(Periphyton) and animals, or of floating algae mats,
c. Discoloration or excessive turbidity,
d. Visible oil or slicks,
e. Surfactant concentrations that produce foam when water is agitated or

aerated,
f. Toxicants in toxic amounts;

2. The pH as measured in standard units should range between 7.0 and 9.0 in 90% of the
measurements.

3. Dissolved oxygen concentrations should be 5 milligrams per liter (mg/L) in the epilimnion
during stratification, and 5 mg/L throughout the water column the rest of the year.

4. The average chlorophyll-a concentration in the epilimnion (0-2.5 meters) should
not exceed 0.005 mg/L during April through September. The average must
include at least two samples per month. The single value must not exceed .010
mg/L in 10% of the samples.

5. In all Lake areas, the log mean of not less than five fecal coliform samples taken over a
30 day period during the recreational season (April-September) should not exceed 200
the most probable number (MPN)/100 milliliter (mL) and not over 10% of such samples
should exceed 400 MPN/100 mL;

6. Average temperature in the epilimnion should not exceed 2°C above ambient
temperature (e.g. temperature in epilimnion in Lake Mead)

7. Total dissolved solids concentrations should not exceed an annual average of 2,000
mg/L throughout the water column;

8. Turbidity must not exceed that characteristic of natural conditions by more than 10
Nephelometric Turbidity Units (NTU).
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Since June 1991, Lake Las Vegas has submitted annual reports to the Nevada Division ol
Environmental Protection for review. Through 2007, water quality monitoring was performed
monthly in January, February, November, and December, biweekly in March and October, and
weekly during the months from April through September at tour sites within the Lake.

In 2008, the water sampling protocol was changed to monthly sampling and approved by
the Nevada Division of Environmental Protection. The water quality sampling locations were
reduced to two sites LLV-1A and LLV-3 and the new program required Lake water sampling to
be done at varying depths instead of the conventional sampling from water surface at all the
sites. These modifications to the previous water monitoring protocol were made in order to
better understand the overall limnological response of the reservoir besides understanding the
surface water quality.

In 2010, the water sampling protocol was temporarily modified to biweekly sampling at Site
LLV-1A (Figure 2) to better monitor the water quality and changes in plankton populations due
to a phytoplankton (Prymnesium parvum) bloom that occurred in December 2009. In 2011,
sampling frequencies for field, biological, and chemical samples were conducted bi-weekly.
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IL METHODS

A. Lake Las Vegas Monitoring Sites

In accordance with the waler quality monitoring protocol, vertical sampling wasperformed at 0 meters (m), 5m, lOm, and 20m depths at site LLV-1A (Figure 2).

B. Field Measurements

Temperature, dissolved oxygen, pH, and specific conductance were measured
throughout the vertical column at LLV-1A with a Hydrolab Surveyor Model 4, a Water QualityAnalyzer, or an YSI Water Quality Analyzer (Table 2). Transparency was measured at eachLake site with a Secchi disc. Duplicate measurements were made on approximately 10 percent
of the measurements.

Table 2. 2011 Lake las Vegas physical, chemical and biological analyses methods.
Sampling Program

Measurements Depth(s) Frequency Method(s)

PhVsical
Temperature (°C) 1.0 m Intervals Variable Electronic

Surface to Bottom Multimeter
Dissolved Oxygen (mg/L) “

pH (Standard Units) “

Conductivity (mhos/cm) “ “

Secchi Depth (m) Variable “ EPA 1991
Turbidity (NTIJ) 0 - 2.5 m Integrated H

EPA 180.1
Sampling Program (continued)

Measurements Depth(s) Frequency Method(s)
Chemical
Total Nitrogen (jag/L) 0 - 2.5 m Integrated SM 4500.N
Ammonia-N (jig/L) “ “ EPA 350.2
Total Kjeldehl Nitrogen (TKN) (ig/L) “ EPA 351.3
Total Phosphorus (jag/L) “ “ EPA 365.2
Ortho-Phosphorus (ig/L) “ “ EPA 365.2
Total Suspended Solids (mg/L) “ EPA 160.1
Total Dissolved Solids (mg/L) “ “ EPA 160.2
Major Anions/Cations (mg/L) EPA 200.7
Sulfate (mg/L) ‘I “ EPA 375.4
BOD 5 (mg/L) EPA 405.1
Biological
Chlorophyll a (jag/L) “ “ SM 10200H
Phytoplankton Counts (mg/rn3) “ “ Janik 1994
Zooplankton Counts (4/rn3) 0 - 15 m Net Tow “ Janik 1q94
Fecal Coliform (MPN/lOOml) “ I’ SM 9223B
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Water Quality Monitoring Page 4



C. Chemical and Biological Measurements and Analysis

Depth integrated water samples were collected from 0-2.5 m at main-lake sampling site
LLV-1A utilizing an integrated pvc sampler known by the trade name of ‘Sludge Judge.”
Additional depth samples were also collected quarterly at 0 m, 5 m, 10 m, and 20 m at site LLV
1 A with a Van Dorri sampler. Samples requiring filtration were filtered through 0.45 am
(micrometer) millipore filters utilizing a hand operated pneumatic filler pump.

Analyses were run on field duplicates at a frequency of approximately 10 percent of the
samples. A State of Nevada certified laboratory analyzed the chemical and biological analyses
with EPA-approved methods. Samples were collected from the surface and near the bottom at
site [LVI A in December 2010 for analysis of toxic substances.

Zooplankton samples were collected at LLV-1A in a vertical tow from 015 m with an 80 lam
Wisconsin plankton net. Phytoplankton (algae) was collected quarterly from the surface (02.5
m) from site LLVIA. Phytoplankton samples were identified and enumerated to the level of
species when possible.

Phytoplankton

lJtermohl Method
The inverted-microscope method or Utermohl method (Utermohl 1958, Kellar et al. 1980,

Janik 1984) is used for enumeration and identification of phytoplankton samples.

Counting Procedure:
The procedure incorporates a stratified design using at least three (x 78, 280, 560)

magnifications (Janik 1984). The rational for this approach is that phytoplankton in most lakes
have greatest axial linear dimension (GALD) that spans three orders of magnitude from 1-2 pm
to 1000 pm or more for filamentous taxa.

Sample Sedimentation:
WiIdTM and Hydro-Bios combined plate chambers consisting of a top cylinder

(Sedimentation cylinder) of 10 mL capacity and a bottom-plate chamber (base plate) are used.
The bottom diameter of the base chamber is 25.5 mm. Volumes sediment range from 2.0—10.0
mL depending on algal density.

Biovolumes:
Cell volumes are calculated based on the measurements of at least 20 individuals of each

species and the geometrical formula which most closely approximate the cell shape (Lund et al.
1958). Cell sizes are measured at x 560 with a calibrated ocular micrometer. For most
organisms the measurements are taken from outside cell wall to outside cell wall.

Zooplankton

Samples are analyzed with a Wild M40 inverted phase contrast microscope (Wetzel 1975
and Likens 1979). Samples will be counted at: x 78. Higher magnification of x 280 and 560 are
available to facilitate identifications.

2011 Lake Las Vegas
Water Quality Monitoring Page 5



Sample Preparation and Counting Procedure
The zooplankton sample is mixed by gently inverting the sample bottle For 30 seconds. A

wide-bore automatic pipette is used to withdraw 2.9 mL ot sample and till a Hydro-Bios
combination plate chamber. A cover slip is then placed on top of the chamber and allowed to
settle for 15 minutes before counting, A second chamber is then prepared for a total of 5.8 ml
for each sarriple. The entire 510mm plate chamber is counted in continuous strips.

IV. WATER QUALITY RESULTS

A. Lake Water Surface Elevation

Water for Lake Las Vegas is pumped from Lake Mead through BWC pipelines. In 2011,
Lake Las Vegas surface elevations fluctuated by approximately two feet six inches (2.6) during
the year, with approximately two thousand thirty six (2,036) AF of Lake Mead water being added
during 2011 (Figure 3). Approximately two thousand twenty eight (2,028) AF of Lake water
were lost to seepage/evaporation. Lake levels represented in Figure 3 are measured on the first
of each month.

In 2011, approximately seven hundred twenty (720) AF of stormwater discharged into the
Lake. Additionally, Lake Las Vegas released eighty-two (82) AF of stormwater through the
dam’s appurtenance, back to the Las Vegas Wash. Water elevation was high at the beginning
of 2011 due to major storms in December 2010. The water elevation again increased in the
middle of September 2011 due to a rain event.

Irrigation Lake use Estimated Evaporation Lake Fill Storm - Elevation

Figure 3. 2011 Lake Las Vegas surface elevations and Lake water budget.
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B. Physical Analysis
Temperature

Deep reservoirs and lakes in temperate climates are subject to seasonal strat[fication due
to solar thermal loading and wind induced mixing. During summer periods, as the day length
increases with increased solar altitude, thermal loading of lakes and reservoirs significantly
increases the thermal energy in the surface waters (Hutchinson 1959) Early in the season,
wind often mixes these waters throughout the reservoir, both as the day length becomes
progressively longer and solar thermal loading increases, wind generated mixing cannot
thoroughly mix the solar warmed surface waters throughout the entire water body. The result is
thermal stratification with warm, less dense waters on the surface, and cool denser waters at
the bottom. Stratification typically results in three distinct vertical zones in the water column:
the hypolimnion, the epilimnion, and the metalimnion (Wetzel 1975).

The hypolimnion is the deep water zone, filled with cold, dense water. It is often relatively
quiescent because it is separated from contact with the atmosphere. Oxygen consumption due
to decomposition of organic matter can lead to depressed levels of dissolved oxygen called
hypolimnietic anoxia (Wetzel 1975). The epilimnion is the well-mixed surface layer that is in
contact with the atmosphere and is thereby influenced by solar and wind energy. Primary
production is a large component of the epilimnion because it generally corresponds with the
photic zone and light availability. Between the hypolimnion and the epilimnion lies a transition
layer called the metalimnion. The metalimnion is also called the thermocline because it is
typified by a temperature gradient. The thermocline is an important physical factor for all biota,
since it impedes vertical mixing and exchange between the epilimnion and the hypolimnion,
acting to restrict nutrient and gas circulation due to the kinetic energy needed to pass from less
dense, warm water through the gradient to denser, colder water (Hutchinson 1959).

Stratification in temperature zones is mostly seasonal. The stratification process is often
reversed in the fall when cooler atmospheric temperatures reduce the surface temperatures of
the reservoir. Differences in hypolimnion and epilimnion water temperatures and associated
densities diminish allowing wind produced currents to mix the whole reservoir, a process known
as turnover (Wetzel 1975).

Turnover has several important impacts on reservoir and lake systems. Top to bottom
mixing in the fall redistributes the biotic and chemical components. This includes the
reoxygenation of anoxic and depressed hypolimnetic waters, nutrient redistribution, and thermal
homogeny.

Surface temperatures were measured at site LLV-1A with an observed average
temperature of 18,6°C (range: 8.2 to 28.8°C) during 2011 (Figure 4). Temperature profiles
reflected typical of lakes that stratify in the summer and destratify during the winter, however the
lake was stratified for a shorter period in 2011 than in previous years. The reservoir started to
see the beginnings of thermal stratification between March and April, and remained fully
stratified until late October at LL.V-1A (Figure 5). The thermocline was clearly observed at a
depth between 10 and 14 meters. The shorter period of stratification may be attributed to storms
at the end of 2010, and the change in ambient temperature patterns. The December 2010
storms affected the productivity of the lake from approximately January through April 2011.

2011 Lake Las Vegas
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Dissolved Oxygen

The distribution ot oxygen in reservoirs is closely related to photosynthesis, respiration,
thermal stratification, and organic matter. Oxygen is important in that its presence or absence
influences not only the ability of organisms to occupy a particular zone of the reservoir, but also
its bearing on the type of chemical reactions that can occur with regard to nutrient cycling.
Plants and animals consume oxygen during respiration, but when the appropriate amount of
light and nutrients are available, plants can produce diffusion from the atmosphere (reaeration).
Oxygen in water is typically measured as dissolved oxygen (DO) and the loss of dissolved
oxygen due to biological activity in the breakdown of organic matter is called the biological
oxygen demand (BOD); loss due to chemical activity is the chemical oxygen demand. A
dynamic equilibrium exists between oxygen gas in the atmosphere and the DO levels in aquatic
systems that is a function of atmospheric pressure, temperature, and oxygen levels in water.
This theoretical equilibrium is termed saturation dissolved oxygen. Temperature and saturation
oxygen concentration have an inverse relationship: cold water has higher saturation dissolved
oxygen than warm water. Oxygen saturation levels are often useful to consider because over
saturation may be an indicator of high levels of photosynthesis while under saturation can
indicate an increase in organic matter and/or pollutants or phytoplankton respiration.

Both seasonal and daily variations in oxygen can affect the components of a reservoir
system. Seasonally, oxygen may remain at or close to equilibrium levels throughout the depth of
the reservoir under isothermal (unstratified) conditions. Once thermal stratification occurs, the
oxygen levels decrease, especially in the photic zones where significant respiration takes place.
Anoxia can occur in the hypolimnion. At the same time that the hypolimnion is under saturated,
the epilimnion may be supersaturated due to intense photosynthesis. The reservoir will not
reach equilibrium across the oxygen gradient due to the thermocline barrier. On a daily basis,
oxygen in the photic zone may fall below saturation levels in the early morning, increase as the
light and therefore photosynthesis increases until super saturation is reached in the afternoon,
only to be depleted again once night time respiration begins.

Dissolved oxygen concentrations at the Lake surface were measured at site LLV- 1 A with an
observed average concentration of 9.7 mg/L (range: 6.2 to 14.4 mg/L) during 2011 (Figure 4).

Concentrations at depth exhibited the common dissolved oxygen trends found within
monomictic lakes that stratify (Figure 6). During the months of thermal stratification, March
through October, dissolved oxygen concentrations at the epilimnion were above 5.0 mg/L.
Below the thermocline, concentrations were less than 5.0 mg/L. In reference to temperature,
dissolved oxygen exhibited greater influence due to storms and weather patterns. Evident by
the shorter stratification period (Figure 6).

Biological Oxygen Demand (SOD5)

BOD5 is an indirect measure of the concentration of biologically degradable material
present in organic wastes. It usually reflects the amount of oxygen consumed in five days by
biological processes breaking down organic waste (NALMS 2009).

Surface BOD5 concentrations were measured at site LLV-1A with an observed average
concentration of 3 mg/L (range: 2 to 5 mgi) (Figure 7). BOD concentrations increased in from
January to April dues to high productivity from the December 2010 storms.

201 1 Lake Las Vegas
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Dissolved Oxygen & Temperature by location at Surface (0 m)

—4—Dissolved Oxygen —--Temperature

Figure 4. Lake Las Vegas surface water temperature (°C) and dissolved oxygen (mg/L)
measurements at Lake monitoring sites in 2011.
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Figure 5. Lake Las Vegas monthly temperature (°C) profile at site I.LV-LA during 2011.

2011 Lake Las Vegas
Water Quality Monitoring Page 9



Dissolved Oxygen at LIV -1A ••.+.-1/12/2011
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Figure 6. Lake Las Vegas monthly dissolved oxygen profile at site LLV-1A during 2011.

r BOD5 at Surface (0 M)

Figure 7. I.ake Las Vegas Biochemical Oxygen Demand (mgIL) concentrations in surface
waters at Lake monitoring site LLV-1A during 2011.
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pH

The pH of a water body describes how acidic or alkaline the water is based on an
exponential scale of I to 14. A pH reading of less than 7 indicates acidity, greater than 7
indicates alkaline conditions and a pH of 7 is considered neutral. Most lakes and reservoirs
have a pH that ranges between 6 and 9. Changes in pH of a lake or reservoir may influence
other nutrients and minerals including iron, ammonia, phosphate, and carbon dioxide. pH may
vary with depth in a reservoir, especially during summer months when phytoplankton
abundance and production may lead to higher pH values in areas of photosynthesis and lower
in areas where respiration or decay of organic mailer is occurring such as the hypolimnion. pH
may be affected by photosynthesis and respiration since pH is closely related to the amount of
and form of carbon the water column.

Surface water pH values were measured at site LLV-1A with an observed average
concentration of 8.3 Standard Units (range: 7.6 to 8.8 Standard Units) (Figure 8). Variability can
be attributed to storms in December 2010 and spatial distribution of phytoplankton activity.
Depth profiles of pH indicated the pH followed a similar trend of dissolved oxygen. During
periods of stratification pH values decreased as bicarbonate concentrations declined with the
onset of anaerobic conditions (Figure 9).

I pH by Location at Surface (0 m)

I

__ __ __ __ __ __ __

. a
— U- .- -. vi C z o

—4—LLV-1A

Figure 8. Lake I.as Vegas surface water pH (standard units) measurements at Lake
monitoring site LLV-1A during 2011.
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Figure 9. Lake Las Vegas monthly pH (standard units) profile at site LLV-1A during 2011.
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Major Ion Concentrations

The spatial and temporal distribution of the major cations are separable into
conservative ions, whose concentrations within a lake undergo relatively minor changes from
biotic utilization or biotical mediated changes in the environment and dynamic ions whose
concentrations can be influenced strongly by metabolism. Of the major cations, magnesium,
sodium, and potassium ions are relatively conservative both in their chemical reactivity under
typical freshwater conditions and their small biotic requirements (Wetzel 1975).

Quarterly depth samples did not vary signicantly at site LLV-1A for the ions of calcium,
sodium, chloride, potassium, sulfate and magnesium and bicarbonate (Table 3).

Some ion concentrations were higher and some were lower than previous years, however
these variations are not significant.

Table 3. 2011 Lake Las Vegas chemical concentrations at site ISV-lA during the months
of March, June, September and December at 0, 5, 10 and 20m depths.

Ca Cl I-CO3 SO4 Na K Mg

_______

Depth (mg/L) (mgfL) (mg/L) (mg/L) (mg/L) (mg/L) (mgfL)

Specific Conductance

Electrical conductivity is a measure of a body of
therefore a measure of the waters ionic activity and
(dissolved) constituents in a lake or reservoir lead to
same water changes substantially as its temperature
normalized at a temperature of 25 ‘0 is called specific
of various water samples or water bodies.

2011 Lake Las Vegas
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water’s ability to conduct electricity, and
content. Higher concentrations of ionic
higher conductivity. Conductivity of the
changes. Electrical Conductivity that is
conductance, allowing direct comparison

Date
3/16/11 - 0 167 252 56 573 295 25 60
3/16/11 5 169 216 63 572 293 25 60
3/16/11 10 168 212 79 585 284 24 59
3/16/11 20 171 234 83 632 293 25 60
6/15/11 0 186 467 61 642 250 19 69
6/15/11 5 186 428 73 673 250 17 69
6/15/Il 10 185 428 83 625 250 17 68
6/15/11 20 183 444 89 662 241 17 66
9/15/11 0 160 312 70 619 268 11 60
9/15/11 5 169 326 65 654 289 12 64
9/15/11 10 183 356 80 707 312 13 69
9/15/Il 20 190 360 135 682 310 13
12113/11 0 202 343 87 732 364 26 76
12/13/11 5 209 345 88 746 373 27 78.
12/13/11 10 205 369 88 777 361 26 77
12/13/11 20 212 376 88 760 396 28 80
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Surface conductivity was measured at site LLV•IA with an observed average of 2,478
micromhos per centimeter (pmhos/cm) (range: 2,055 to 2,680 limhos/cm) during 2011. Specific
conductivity did not vary significantly with depth, with the exception 01 changes in January and
September due to storm events (Figure Il).

Total Dissolved Solids (TDS)

Total Dissolved Solids (TDS) is a measure of the amount of material dissolved in water
(mostly inorganic salts). Typically these may be aggregates of carbonates, bicarbonates,
chlorides, sulfates, phosphates, nitrates, and cations such as of calcium, magnesium,
manganese, sodium, potassium, and other cations which form salts. The inorganic salts are
measured by filtering a water sample to remove any suspended particulate material,
evaporating the water, and weighing the solids that remain. An important use of the measure
involves the examination of the quality of drinking water. Water that has a high content of
inorganic material frequently has taste problems and/or water hardness problems. As an
example, water that contains an excessive amount of dissolved salt (sodium chloride) is not
suitable for drinking. High TDS solutions have the capability of changing the chemical nature of
water. High TDS concentrations exert varying degrees of osmotic pressures and often become
lethal to the biological inhabitants of an aquatic environment (NALMS 2009).

Monthly surface TDS concentrations were low at the beginning of 2011 due to storm events
at the end of 2010. Concentrations were relatively stable throughout the spring and summer
periods then increased during the fall and winter months (Figure 10). Monthly surface
concentrations were measured at site LLV-1A with an observed average concentration of 1645
mg/L (range: 1,370 to 1,840 mg/L) during 2011. The difference between the average
concentration at the surface water and the maximum depth of 20 m is 79 mg/L at site LLV-1A
(Figure 12). TDS concentrations remain below the annual average of 2,000 mg/L guideline for
irrigation purposes.

LLV-1A TDS & Conductivity by at Surface (0 m)
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Figure 10. Lake Las Vegas surface conductance (pmhos/cm) and TOS (mg/I) measurements
at Lake monitoring site LLV-1A during 2011.
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Figure 11. Lake Las Vegas monthly conductance (pmhos/cm) profile at site LLV-1A during
2011.
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Figure 12. Lake Las Vegas monthly dissolved solids (mgJL) profiles at site LLV-1A during
2011.
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Turbidity, Transparency (Secchi) and Total Suspended Solids (TSS)

Turbidity is a measure of the clarity of lake water. Total Suspended Solids (TSS), are
dissolved inorganic material by evaporation found in a water system. (Wetzel 1975). The more
suspended particles (TSS) in the water the less clear or transparent the lake water becomes.
These reflective properties of lake water are usually measured by lowering a seochi disk into the
water until it can no longer be seen. The average of at least two measurements is taken. A
lower result indicates that the lake is more characteristically eutrophic, whereas a higher result
indicates the lake is more characteristically oligotrophic. Measurement trends vary throughout
the summer due to algae populations. Turbidity is related to total suspended solids influence by
both internal and external sources such as: dust particles, phytoplankton, and organic matter.
Turbidity is affected by wind action, precipitation and land use practices.

Lake turbidity during 2011 was poor, or more characteristically eutrophic. Monthly surface
values were measured at site LLV-1 A with an observed average concentration of 11 NTU
(range: 2 to 32 NTU). Secchi disk monthly surface values, were measured at sites LLV-1A with
an observed average concentration of 1.6 m (range: 0.8 to 3.0 m) during 2011 (Figure 13).
Turbidity was highest from February through March and in October, which can be contributed to
storms. Since turbidity, as estimated by secchi measurements is highly dependent on the
concentration of suspended solids measured, similar inverse trends are often observed.

Monthly surface TSS concentrations were measured at site LLV-IA with an observed
average concentration of 15 mg/L (range: 2 to 33 mg/L) during 2011 (Figure 13). The difference
between the average concentration at the surface water and the maximum depth of 20 m is one
(I) mg/L at site LLV-1A (Figure 14). The concentrations follow a similar trend in increase to
TDS.

LLV-1A TSS & Secchi at Surface (0 m)

2
E

—a—-TSS .—-—Secchi

Figure 13. Lake Las Vegas surface total suspended solids (mg/L) and Secchi Cm)
measurements at Lake monitoring sites during 2011.
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Figure 14. Lake Las Vegas monthly total suspended solids (mg/L) profiles at site LLV-1A
during 2011.

C. Chemical Analysis

Phosphorus

Phosphorus is a common growth limiting nutrient in phytoplankton even though the quantity
needed by plants is much smaller than other nutrients, such as carbon or nitrogen.
Phosphorus’s critical role as a growth limiting nutrient is partially due to the fact that the only
biological available form ol phosphorus is soluble phosphate (P04). (Wetzel 1975) Most
phosphorus is unavailable to biota because it tends to strongly adsorb to particles in the water,
with the exception of anoxic conditions. Phosphate may accumulate over the winter when
primary production is at a minimum, but by late spring the levels of available phosphate may be
reduced to less than 2.0 1glL through algal uptake. This lack of available phosphate results in a
system where phosphate is continuously recycled back to phytoplankton after excretion from
fish, zooplankton, or bacterial activity. Internal loading from the sediments and lake mixing are
important methods of returning phosphates that have left the photic zone and return them to the
epilimnion for use. (Hutchinson 1957)

Surface total phosphorus concentrations were measured at site LLV-1A with an observed
average concentration of 24 gIL (range: 7 to 46 jig&) (Figure 15). Storms in December 2010
attributed to peak total phosphorous concentration of 46 pgIL in February. Monthly total
phosphorus concentrations varied with depth and were consistent with the typical stratified lake
(Figure 16).

Surface otho•phosphorus concentrations were measured at site LLV-1A with an observed
average concentration of 6 pgIL (range: 5 to 19 [lg/L) (Figure 15). Ortho phosphorous was in
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Figure 15. Lake Las Vegas surface total phosphorus (pgjL) and Ortho-phosphorous (pg/L)
profiles at Lake monitoring sites during 2011.

100

80

2011 Lake Las Vegas
Water Quality Monitoring

low concentrations during the majority of the year. Spikes at depth during August, September
and October were likely due to sampling errors (Figure 17).

Total Phosphorous vs. Ortho Phosphorous at Surface (0 M)
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Figure 16. Lake Las Vegas monthly total phosphorus (pg/L) profiles at site LLV-1A during
2011.
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Figure 17. Lake Las Vegas monthly ortho-phosphorus pg/L profiles site LLV-1A during 2011.

Nitrogen

Nitrogen enters lakes and reservoirs as nitrate in rainfall and atmospheric deposition in the
watershed, moving freely through soils and streams. In addition, decomposing bacteria breaks
down organic mailer and convert the nitrate to ammonia.

Nitrogen in aquatic systems may exist in several forms: dissolved nitrogen gas (N2),
organic nitrogen incorporated into organic matter, ionized (NH4) and undissociated ammonia
(NH4OH+NH3), nitrite ion (N02) and nitrate ion (NO). The prevalence of ionized versus
undissociated ammonia is primarily pH dependent, such that the fraction as unionized species
(NH4OH+NH3)increases significantly above pH = 8. Unionized ammonia is toxic to aquatic life.
(Wetzel 1975) Under aerobic conditions, bacteria mediate the oxidation of ammonia to nitrate,
with an intermediate step of nitrite, in a process known as nitrification. In the nitrification
reaction, 1.0 g of ammonia consumes 4.57 g of oxygen (Charpa 1997). In the absence of
oxygen, bacteria mediate the reduction of nitrate to nitrogen gas.

Monthly surface nitrate plus nitrite concentrations were measured at site LLV-1 A with an
observed average concentration of 435 pg/L (range: 5 to 910 pg/L) (Figure 18). Sampling
results for August and October represented in Figure 18 were reported at the non-detect level
of five (5) pg/L. Concentrations varied by depth with the difference between the average
concentration at the surface water and the maximum depth of 20 rn being 58 pg/L at site
LLV-1A. Concentrations were heavily influenced by thermal stratification and the presence of
anaerobic conditions (Figure 19).
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Ammonia - Nitrogen

Monthly ammonia surface water concentrations were relatively stable from March to
October. Surface ammonia concentrations were measured at site LLV-1A with an observed
average concentration of 253 pgIL (range: 50 to 2300 jig/L) (Figure 18). Variability in
concentrations between depths during the spring and summer were significant for ammonia
during 2011 (Figure 20) attributed to the low DO concentrations in the hypolimnion when the
Lake was stratified. The difference between the average concentration at the surface water and
the maximum depth of 20 m is 402 (pg)L) at site LLV-1A. These concentrations at depth are
expected during stratification where de-nitrification occurs. Concentrations in November showed
a significant increase, however samples taken in December resumed normal trending.

Organic Nitrogen

Organic nitrogen concentrations are calculated by subtracting the ammonia concentration
from the TKN concentration. Organic nitrogen is comprised of detritus and plankton suspended
within the water column, and remaining insoluble until decomposition breaks down the organic
matter and bacteria process and release the nitrogen back into the system.

Monthly organic nitrogen concentrations were measured at site LLV-1A with an observed
average surface concentration of 510 tgfL (range 263 to 740 1glL) (Figure 18). An observed
increase inorganic nitrogen was measured from April to August at site LLV-1A (Figure 21). This
increase corresponds to an increase in phytoplankton activity during the same period, causing
organic nitrogen concentrations to follow the same trend.

Organic Nitrogen vs. Nitrate + Nitrite vs. Ammonia at Surface (0 M)
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Figure 18. Lake Las Vegas surface nitrite + nitrate (pg/L), ammonia (pg/I), and Organic
Nitrogen (pg/I) measures at lake monitoring site IIV-1A during 2011.
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Figure 19. Lake Las Vegas monthly nitrate + nitrite (pg/L) profiles at site LLV-1A during
2011.
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Figure 20. Lake Las Vegas monthly ammonia (pg/L) profiles at site LLV-1A during 2011.
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Figure 21. Lake Las Vegas monthly Organic Nitrogen (pg/I) profiles at site ISV-lA during
2011.

IX Biological Analysis

Phytoplankton Species Composition and Abundance

Phytoplankton, also commonly known as algae, are microscopic plants that grow in sunlit
water that contains phosphates, nitrates, and other nutrients. Algae, like all aquatic plants, add
oxygen to the water and are important in the fish food chain. Phytoplankton is either suspended
in water (plankton) or attached to rocks and other substrates (periphyton). Their abundance, as
measured by the amount of chlorophyll a (green pigment) in an open waler sample, is
commonly used to classify the trophic status of a lake. Phytoplankton are an essential part of
the lake ecosystem and provide the food base for most lake organisms, including fish.
Phytoplankton populations vary widely from day to day, as life cycles are short (NALMS 2009).

In December 2009 Prymnesium parvum (P. parvum) was collected and identified in the
waters of the Lake at Lake Las Vegas. P. parvum is a microbial, toxigenic, unicellular, invasive
species that can affect an entire ecosystem. P. parvum not only negatively affect its prey and
competitors, but can also negatively affect non-targeted species. To meet energy needs, P.
parvum can consume phytoplankton, zooplankton and bacteria.

Eight (8) taxonomic divisions of phytoplankton were found at site LLV-1A during 2011
(Figure 22). The results for phytoplankton and zooplankton are reported by monthly relative
frequency. Relative frequency is the frequency (biomass volume) of each division or species
divided by the total biomass volume of all divisions or species. By biomass, the most relatively
frequent observed division in 2011 was Haptophyta (79.2%). The remaining seven (7) divisions
relative frequencies were as follows: Cyanobacteria (9.6%), Chlorophyta (6.0%),
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Bacillariophyceae (4.76%), Chrysophyta (0.27%) Cryptophyta (0.08%), Microflagellates
(0.13%), and Pyrrhophyta (0.07%) were distributed in relation to Haptophyta during the year.

Species of phytoplankton in 2011 was still dominated by P. parvum of the taxonomic
division, Haptophyta (Golden Algae), however other species were able to start to reestablish in
the reservoir again. At site LLV-1A P. parvurn had a 79.1% monthly relative frequency. Of the
other species, no other species was observed to have a larger portion than 10% of the observed
annual biomass. By comparison, in 2010 P. parvum had a 932% relative frequency and no
other species were observed to have a larger portion than 2%.

There was a significant decrease in the monthly biomass volume for phytoplankton from
220,092 mglm3in 2010 to 33,236 mg/rn3 in 2011. The biomass volume for P. parvum decreased
from 206,874 mg/rn3 in 2010 to 26,318 mg/rn3 in 2011.

Phytoplankton populations were the most abundant during the spring months and declined
after May (Figure 23). This was also observed in the chlorophyll a concentrations (Figure 28).

•LLV1A

i___zZZZZ±2L ZEZ14.ZZ:

Figure 22. Lake Las Vegas Phytoplankton relative frequency by taxonomic division at site
LLV-1A during 2011.
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Figure 23. Lake Las Vegas Phytoplankton by month at site LLV-1A during 2011.

Zooplankton Species Composition and Abundance

Copepods dominated the zooplankton population with a relative frequency of 69.75%, of
the biomass at site LLV-1A, followed by Rotifers (30.20% LLV-1A) and Cladocerans
(0.05% LLV-1A) during 2011 (Figure 24). Several species of zooplankton have been identified
in thea —15 m vertical plankton tows at site LLV-1A in 2011 (Figure 25). Eleven (11) species
were observed in 2011, but over 50 percent of the biomass was attributed to one species
Nauplil, reflecting an overall lower diversity of zooplankton (Figure 25).

There was a significant increase in the biornass volume for zooplankton from 440,521
mg/rn3 in 2010 to 933,546 mg/rn3in 2011 indicating zooplankton are starting to recover.

Zooplankton frequencies correlate with the P. parvumdorniriance consistent during most of
the year and greatest during the month of March and April (Figure 26). In general, populations
were greater during the summer and falls months fallowing the increase food (phytoplankton) in
the spring. It has been noted that there is a negative relationship between P. parvum and
Cladoceran (Remmel 2011). This negative relationship is evident by the almost nonexistent
presence of Cladocerans in the Lake during 201 1 (Figure 24).
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Figure 24. Lake Las Vegas Zooplankton relative frequency by kingdom at site ISV-lA during
2011.
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Figure 25. Lake Las Vegas Zooplankton relative frequency by species at site LLV-1A during
2011.
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Figure 26. Lake Las Vegas Zooplankton frequency by month at site LLV-1A during 2011.

Chlorophyll a

Chlorophyll are the green pigments found in plants tissues. There are several known types
of chlorophyll; chlorophyll a and chlorophyll bare the two most common forms. Chlorophyll is a
major light gathering pigment of all photosynthetic organisms and is essential for the process of
photosynthesis. The amount of chlorophyll a present in lake water depends on the abundance
and species of algae. Different algae species have different levels of Chlorophll a within their
cells. Chlorophyll a is used as a common indicator of water quality (NALMS 2009).

Surface chlorophyll a concentrations were measured at site LLV-1A with an observed
average concentration of 20 pg/L (range: 3 to 56 pg/L) (Figure 27). Concentrations at the
surface were above S pgIL for most of the year due to the P. parvum bloom. Concentrations
with depth varied throughout the year, but were also above 5 ig/L due of the P. parvum bloom
(Figure 28). The increase from January to April may be attributed to the productivity that
occurred after the storm in December2010.
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Figure 27. Lake Las Vegas chlorophyll a (mgIL) concentrations in surface waters at Lake
monitoring sites during 2011.
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Figure 28. Lake Las Vegas monthly chlorophyll a (mg/L) profile at site LLV-1A during 2011.
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Bacteria

Fecal coilform monitoring was completed on a monthly basis at site LLV-1A in 2011. The
spike in September can be attributed to the sample being collected the day after a storm event.
With the exception of the storm event incident, tecal coliform counts in surface waters were
below body contact limits of 200 MPN I iOOmL in 2011 (Figure 29). Fecal coliform were at or
below the detection limit, averaging 63 MPN/lOOmL and ranging from ito 730 MPNIIOOmL atsite LLV-1A
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Figure 29. Lake Las Vegas fecal coliform counts (MPN/lOOml) in surface waters at Lake
monitoring sites during 2011.

Fi5h

The lake was not restocked with fish after the P. parvum caused mortality for many of the
fish in the lake, in particular the common carp (Cyprimas carpio) was by far the dominant
species affected.

Toxic Substances

Water samples for toxic analysis were collected from the surface (Om) and from the bottom
(im from bottom) of site LLV-iA on December 13, 2011. The samples were analyzed for toxic
metals, trihalomethanes, pesticides, herbicides, PCBs, and various other organic and inorganic
chemicals. Trace metal concentrations were well below the recommended MCLs.
Concentrations of pesticides, herbicides and other toxic organic compound were also below
levels of detection (Appendix A).
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IV. SUMMARY

Most of the water quality guidelines were met this year by the Lake. pH results were
between 7.0 and 9.0 in all measurements. Fecal coliform bacteria were below the action level of
200 MPN/lOOmL. Temperatures in the epilimnion did not exceed 2°C above ambient
temperature. Total dissolved solids annual average concentration throughout the water column
was 1,685 mg/L, below the exceedance level of 2,000 mgi. The total dissolved solids and
associated ions were exhibiting the highest concentrations in late fall due to summer
evaporations. Concentrations of toxic metals, pesticides, herbicides and other toxic organic
compounds were below detection limits.

Dissolved oxygen concentrations were above the proposed guideline of five (5) mg/L in the
epilimnion during stratification and five (5) mg/L throughout the water column the rest of the
year. Average chlorophyll a concentrations were above the proposed guideline of five (5) pgJL
during April through September. The chlorophyll a guideline is applied at that time of year to
protect water quality during the peak recreation period.

The monthly biomass volume of P. parvum significantly declined compared to 2010. Mild
ambient temperatures caused the reservoir to stay stratified longer than normal. In addition,
nutrients from stormwater presented conditions for P. paivum to re-establish during the summer
months. Bimonthly sampling will continue in 2012 to monitor the succession of plankton and
nutrients in the reservoir.
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VI. APPENDIX A

Annual Toxicity Analysis
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SilverState

v Analytical Laboratories

LABORATORY REPORT

DATE: Januaiy 05, 2012 REPORT NUMBER: I 1-5451

CLIENT: Lake Las Vegas Master Association PAGE: 1 of 3
1605 Lake Las Vegas Parkway
Henderson, Nevada 89011

CLIENT PROJECT: CLIENT P0 #:

Sampled By: Client Submitted by: J. Pauli
Date Sampled: 12/13/11 Date Received: 12/13/11
Time Sampled: Refer to COC Time Received: 1350

Report Attention: U). Laman

Detection Date
Sample ID Parameter Result Unit Limit Method Analyzed Analyst

LLV-tAOm Nitrite 0.51 mg/L 0.1 EPA300.0 12/14/Il NH
Turbidity 1.92 NTU 1.0 EPA2I3OB 12115/11 ET

LLV-IA2Om Nitrite 0.50 mg/L 0.1 EPA300.0 12/14/li NH
Turbidity 1.98 NTU 1.0 EPA2I3OB 12/15/li ST

ND: non-detect
EPA Flag: none
NOTE: 608, 8270, and 8151 subcontracted to Anatek Labs, Moscow, II) (See attached laboratory report).

REVIEWED BY:

_________________

John Sb
Laborato Director

3638 East Sunset Road, Suite 100 Las Vegas, NV 89120 ‘Tel: 702-873-4478 Fax: 702-873-7967
4600 Kietzke Lane, Suite D-130 Reno, NV 89502 -Tel: 775-825-1127 Fax: 775-825-1167

www.ssalabs.com



Silver State Analytical Laboratories
Report Number: 11-5451

January 05, 2012

Sample ID: LLV-1A Ow Analyzed by: iS
Method: EPAS26OB Dale Analyzed: 12127/Il

Reporting Reporting
Result Limit Result Limit

Compound .tg/L Jk - Compoundj iIWL

Bromomethane ND 5 Carbon disuitide ND 15
Bromobenzene ND 5 Carbon tetrachioride ND 5
Bromochioromethane ND 5 Chlorobenzene ND 5
Bromodichioromethane ND 5 Chloroethane ND 5
Bromoform ND 5 Chloroform MD 5
2-Butanone (MEK) ND 25 Chloromethane ND 5
2-Chioroethyl vinyl ether ND 5 cis-1,2Dich1oroethene ND S
2-Chlorotaluene ND 5 cis-l ,3-Dichloropropene ND 5
2-Hexanone ND 20 Dibromochloromethane ND 5
4-Chiorotoluene ND 5 Dibromomethane ND S
4-Methyl-2-Pentanone ND 20 Dichlorodifluoromethane ND 5
Acrylonitrile ND 20 Dimethyl Disulfide ND 5
Benzene ND 4 Ethylbenzene ND 5
1,1,1 ,2-Tetrachloroethane ND 5 Hexachlorobutadiene ND 5
1,1, 1-Trichloroethane ND 5 Isopropylbenzene (Cumene) ND S
1,1,2,2- Tetrachloroethane ND 5 m and p-Xylcne ND 5
1,1 ,2-Trichloroethane ND S Methylene chloride ND 5
1, 1-Dichloroethane ND 5 Methyl-tert-butylether ND 5
I ,i-Dichloroethene ND 5 Naphthalene ND S
1, 1-Dichtoropropene ND 5 n-Butylbenzene ND 5
1,2,3-Trichlorobeuzene ND 5 n-Propylbenzene ND S
i,2,3-Trichloropropane ND 5 o-Xylene ND 5
1 ,2,4-Trichlorobenzene ND S p-Isopropyltoluene ND 5
1 ,2,4-Trimethylbenzene ND 5 sec-Butylbenzene ND 5
1,2-Dibromo-3-chloropropane ND 5 Styrene ND 5
I ,2-Dibromoethane ND 5 tert-Butyibenzene ND 5
1,2-Dichlorobenzene ND 5 Tetrachloroethene ND 4
I ,2-Dichloroethane ND 5 Toluene ND 5
I ,2-Dichloropropane ND 5 trans-i ,2-Dichloroethene ND 5
1,3,5-Trimethyibenzene ND 5 trans-1,3-Dichloropropene ND 5
1,3-Dichlorobenzene ND 5 Trichioroethene ND 5
1,3-Dichioropropane ND 5 Trichiorofluoromethane ND 5
I ,4-Dichlorobenzene ND 5 Vinyl chloride NI) 5
2,2-Dichloropropane ND 5

ND: non-detect
EPA Flag: none

2



Silver State Analytical Laboratories
Report Number: 11-5451

January 05,2012

Sample ID: LLV-iA. 20m Analyzed by: JS
Method: EPA8260B Date Analyzed: 12/27/il

Reporting Reporting
Result Limit Result Limit

Compound pg/L Compound isa/b JJa
Bromomethane ND S Carbon disulfide ND 15
Bromobenzene NI) S Carbon tetrachioride ND 5
Bromochioroniethane ND 5 Chiorobenzene ND 5
Bromodichioromethane ND 5 Chloroethane ND S
Bromoform ND 5 Clilorofonn ND S
2-Butanone (MEIC) ND 25 Chlororuethane ND 5
2-Chioroethyl vinyl ether ND 5 cis-1,2-Dichloroethene ND 5
2-Chiorotoluene ND 5 cis-l,3-Dichloropropene ND 5
2-1-lexanone ND 20 Dibromochloromethane ND 5
4-Chlorotoiuene ND S Dibromomethane ND 5
4-Methyl-2-Pentanone ND 20 Dichiorodifiuoromethane ND 5
Acrybnitrile NI) 20 Dimethyl Disuifide ND 5
Benzene ND 4 Ethylbenzene ND 5
1,1,1 ,2-Tetrachloroethane ND 5 Flexachlorobutadiene ND 5
1, 1,1 -Trichloroethane ND 5 Isoprepylbeuzene (Cumene) ND 5
1,1,22- Teirachioroethane ND S m and p-Xylene ND 5
1, 1,2-Trichioroethane ND 5 Methylene chloride ND 5
1,1 -Dichloroethane ND 5 Methyl-tert-butylether ND 5
1,1 -Dichioroethene ND 5 Naphthalene ND 5
i,i-Dichioropropene ND 5 n-Butyibenzene ND 5
1,2,3-Trichlorobeozene ND 5 n-Propylbenzene ND 5
I ,2,3-Trichioropropane ND 5 o-Xylene ND S
I ,2,4-Trichlorobenzene ND 5 p-Isopropyltoluene ND 5
1 ,2,4-Trimethylbenzene ND 5 sec-Butylbenzene ND 5
1,2-Dibromo-3-chioropropane ND 5 Styrene ND 5
1 ,2-Dibromoethane ND 5 tert-Butylbenzene ND S
I ,2-Dichlorobenzene ND S Tetrachioroethene ND 4
1,2-Dichloroethane ND 5 Toluene ND S
1,2-Dichioropropane ND 5 trans-i,2-Dichioroethene ND S
1 ,3,5-Trimethylbenzene ND 5 trans-i ,3-Dichloropropene ND 5
i,3-Dichiorobenzene ND 5 Trichioroethene ND 5
1,3-Dichioropropane ND 5 Trichlorofluoromethane ND 5
I ,4-Dichlorobenzene ND 5 Vinyl chloride ND 5
2,2-Dichioropropane ND 5

ND: non-detect
EPA Flag: none

3



Anateic Labs, Inc.
1282 Allures Drive Moscow, ID 83843 (208) 883.2839 • Fax (208) 882-9246 • email mosccw@anateklabs.com

504 E Sprague Ste. D• Spokaiw WA 99202 • (509) 838-3999 • Fax (509) 838-4433 • emaU spokane©anatekiabs.com

Client: SILVER STATE ANALYTICAL LABS Batch #: 111215015
Address: 3636 B SUNSET ROAD Project Name: LAB ID 5451

LAS VEGAS, NV 89120

Attn: JOHN SLOAN

Analytical Results Report

Sample Number 111215015-001 Sampling Data 12/13/2011 Daterflme ReceIved 12115/2011 11:05AM
Client Sample ID LW-lA OM 15451-1 Sampling mae 10:30 AM Extraction Date 12119/2011
Matjix Water Sample Location
Comments

Parameter Result Units PQL Analysis Date Analyst Method Qualifier
2.45-T ND ugh. 0.1 12)2012011 SAT EPASI5IA
246-TP (Silvex) ND ug/L 0.1 12/20/2011 SAT EPA 8151A

24-0 ND ug)L 0.1 12120/2011 SAT EPA 8151A

24-08 ND ugiL 0.1 12/20/2011 SAT EPA 8151A

Utiloramben ND ugA 0.1 1212012011 SAT EPAS151A

Dacthal ND ugh. 0.1 12120/2011 SAT EPA 8151A

Dalapori ND ug/L 0.1 12120/2011 SAT EPA8I51A

Dicarnba ND ug/L 01 12)20/2011 SAT EPA 8151A
Dlchloroprop ND ug!L 0.1 12)20/2011 SAT EPA 8151A
Dinoseb ND ug)L 0.1 12)20/2011 SAT EPA815IA
PentacNorophenol ND Lig/t 0.1 12/20/2011 SAT EPA815IA

Picloram ND ug!L 0.1 12/20/2011 SAT EPA 8151A

Surrogate Data

Sample Number 111215015-001

Surrogate Standard Method Percent Recovery Control Limits
3,5-DicblorobenzcjcAdd EPA 8151A 84.5 35-145

C6fliCatic4,sholbyMslakLab.ID: EPA:I0000fl;AZOT01;0D:IX0O13; fl.(NELAP):E87693; IO:1000D13; IN:O-iO.Cl; KY:90142: MT:OERTc025;NM: 1000013;OR:f0200001-C02;WA:c5O5
C.fflflcatlcn, h&d by Matk Labs WA: EPA:WA0016 CkCesl2e32; IOWA01G9; WkCses; MT:CerlOOes
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Anatek Labs, Inc.
1282 Alluras Drive Moscow, ID 83843 (208) 883-2839 • Fax (208) 882-9248 • email moscow@anateklabs.com

504 E Sprague Ste. O• Spokane WA 99202 • (509) S38-3999 Fax (509) 838-4433- email spokane©ansteklabs.com

Client: SILVER STATE ANALYTiCAL LABS Batch #: 111215015
Address: 3638 E SUNSET ROAD Project Name: LAB ID 5451

LAS VEGAS, NV 89120
Attn: JOHN SLOAN

AnayticaI Results Report

Sample Number 111215015-002 SamplIng Date 12)13/2011 Date/Time Received 12115/2011 11:05AM
Client Sample ID LLV-1A2OM I 5451-2 SamplIng lime IttO AM Extraction Date 12/19/2011
Matrix Water Sample Location
Comments

Parameter Result Units POL Analysts Date Analyst Method Qualifier
2.45-T ND ug!L 0.1 1212012011 SAT EPA 8151A

2,4,5-TP (Stvex) ND ugIL 0 1 12/20/2011 SAT EPA 81 51A
24-0 ND ug/L Cl 12/20/2011 SAT EPA8I51A

2,4-DB ND ugIL 0.1 12/2012011 SAT EPA 8151A

Chloramben ND ug/L 0.1 12/20/2011 SAT EPA 8151A

Dacihal ND iigIL 0.1 12/20/2011 SAT EPA8151A

Dalapon ND ug/L 0.1 12)2012011 SAT PA8151A

Dicamba ND ug/L 0.1 12/20/2011 SAT EPA8151A

Dicfloroprop ND ug/L 0.1 12/20/2011 SAT EPA 8151A

Dinoseb ND ugL 0.1 12/20/2011 SAT EPA8151A
Pentachiorophenol ND ug/L 0.1 12120/2011 SAT EPA8151A

Picloram ND ugIL 0.1 12120/2011 SAT EPA8151A

SUrrogate Data

Sample Number 111215015-002

Surrogate Standard Method Percent Recovery Control LImits
3,5-DichlorobenzolcAcld EPASI5IA 89.5 35-145

Authorized Signature L/’2S,/’,,4cZtt_.
John CcLn. Lab Manager

MOL EPA’s Maximun ContamInant Level
ND Not Detected
PQL Prabtical Quantitaton Limit

This report shall not be reproduced except In full, without the wltlen approval of the laboratory
The results reported relate only to the samples IndIcated,
501k/solid results are reported on a dry-weight basis unless otherwise noted.

cnrtcatshetdbyMatstctstsIa EPMDcKIO1S; AZO7c1; VO;ItO13j FLçNEIJPyESYSS3: ID00OO13; IIC-ID-a1; 1C190142, MTtEWrOO2a; tIN: 000013; ORID200001-002: WkCS9SCertificatone held by Mate Labs WA: EPk-WAOO1G CACert2S3Z lWA016e; Wkc5a5; MT;Cen009S

Wednesday, January 04, 2012 Page 2 of 2



Client; SILVER STATE ANALYTICAL LABS
Address; 3636 E. SUNSET ROAD

LAS VEGAS, NV 89120
Attn: JOHN SLOAN

Analytical Results Report

Sample Number
client Sample ID
MatrIx
comments

1112I5015-001
UN-lA CM! 54511
Water

Sampflng Date
Sampling Time
Sample Location

1211312011 Date/Time Received
10:30AM Eytractlon Date

12115/2011 1106AM
12)20/2011

Parameter Result

44-ODD ND

44-DDE ND

4,4-DDT ND

Aidrin

alpha-BHC

Aroclor 1016 (PCB-1016)

Aroclor 1221 (PCB-1221)

Aroclor 1232 (PCB- 1232)

Aroclor 1242 (PCB-1 242)

Aroclor 1248 (PCB-1248)

AIGctOr 1254 (PCB-1254)

Proclor 1260 (PCB-1260)

beta-BHC

Chiordane

deita-BHG

DIeldrln

Endosulfan I

Endosulfan II

Endosulfan sulfate

Endrin

Endrin aldehyde

Endrin ketone

gamma-BHC (Undane)

Haptachiut

Heptachior epoxide

Methoxychior

Taxaphene

_______

PQL AnalysIs Date

______

0.01 12)2212011

0.01 12)22)2011

0.01 1212212011

ND ugh 0.01 12)2212011

0.01 12/22/2011

0.2 12)22/2011

0.2 12)22)2011

0.2 12)2212011

0.2 12/22/2011

0.2 12/2212011

0.2 12)22/2011

0.2 12122/2011

0.01 12/22/2011

ND ugh 0.1 12/22/2011

ND ug/L 0.01 12122)2011

ND ug)L. CCI 12/22/2011

ND ugfl. 0.01 12122/2011

ND uga. 0.01 12/22)2011

ND ug/L 0.01 12/2212011

ND ug/L 0.01 12122)2011

ND ugL 0.01 12/22/2011

ND ug)L 0.01 12/22)2011

ND ug/L 0.01 12122)2011

ND uy/L 0.01 12/22)2011

ND ug/1 0.01 12)22)2011

ND ugh 0.01 12122/2011 SAT

ND ugIL 0.1 12122/2011 SAT

EPA 608

EPA 608

EPA 608

EPA 608

EPA 608

EPA 608

EPA 608

EPA 608

EPA 608

EPA 508

000013: ORJOZ000I.COZ WAC5

Anatek Labs, Inc.
1282 Aituras Drive • Moscow, 10 83843 (208) 863-2839 • Fax (208) 862-9246 • email rnoscow@anateklabs corn

504 E Sprague Ste. 0. Spokane WA 99202 ‘(509) 638-3999 • Fax (509) 838.4433 • email spokane@anateklabs.com

Batch #:

Project Name:

111215015

LAB ID 5451

Units

ugR

uglt

ug/l

ND ug/L

ND ugh

ND ugIL

ND ug/i.

ND ugh

ND ug/L

ND ugft.

ND ugh.

ND ughL

Method - Qualifier

EPA 608

EPA 608

EPA 606

EPA 608

EPA 608

EPA 608

EPA 608

EPA 608

EPA 608

EPA 608

EPA 608

EPA 608

EPA 608

EPA 608

EPA 608

EPA 608

EPA 608

Analyst

SAT

SAT

SAT

SAT

SAT

SAT

SAT

SAl

SAT

SAT

SAT

SAT

SAT

SAT

SAT

SAT

SAT

SAT

SAT

SAT

SAT

SAT

SAT

SAT

SAT

Cti,twIdtMflkIS,IO EFkID1a;AZ07O1:cItC13FL(NELJPyEa78S3; 101000013; IftC.IO-O1; KV9014Z CEHTOO2SNMCetrcron, held by M1ak Lti WA EPkWAOO19 CkCrt26 IWAO159; WACSSS; MTCasO95
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Anatek Labs, Inc.
1282 AItLJr8S Drive Moscow, ID 83843 (208) 883-2839 • Fax (208) 882-9248 • email moscow©anatcklabs.com

504 E Sprague Ste. D• Spokane WA 99202 • (509) 838-3999 • Fax (509) 838A433 • email spokane©anatekiabscom

Client: SILVER STATE ANALYTICAL LABS Batch #: 111215015
Address: 3638 E. SUNSET ROAD Project Name: LAB ID 5451

LAS VEGAS, NV 89120
Attn: JOHN SLOAN

Analytical Results Report

Sample Number II l215015001 Sampling Date 12113/2011 Dateltlme Received 12/15/2011 11:06 AM
Client Sample ID LLV-1A DM15451 1 SamplIng TIme 10:30 RM Extiattlon Date 12/20/2011
Matrix Water Sample Location
Comments

Parameter Result Units PQL Analysis Date Analyst Method Qualifier

Surrogate Data

Sample Number 111215015-001

Surrogate Standard Method Percent Recovery Control Limits
DCB EPA 608 90.6 30-130

CaatcnthsdtyNw.IcLS,l EPA:lC13;AZe7Ol:CQ:l CI3.fl(NELAP):ES7ES;O:l3at3;l!tt1D-Ot;CY:efl14Z MTCERTcO2S HM:lOo1ZORlD2UO,:WkC59SCatikaucm. held by Malk Lab. W& EPkWAOOIGO C&C12622; IDWACDIO9; Wk0585; MT:C0r10095

Wednesday. January 04.2012 Page 2 of 4



Anatek Labs, Inc.
1282 Altu,as Drive Moscow, ID 83843 20S) 883-2839 Fax (208) 662-9246 • email moscow@anateklabs.wm

504 E Sprague Ste. 0’ Spokane WA 99202 (509) 835-3999 • Fax (509) 838-4433 • ernailspokaneanatekbhs.com

Client: SILVER STATE ANALYTICAL LABS Batch #: 111215015
Address: 3638 E. SUNSET ROAD Project Name: LAB ID 5451

LAS VEGAS, NV 89120
Attn: JOHN SLOAN

Analytical Results Report

Sample Number 111215015-002 SamplIng Date 12/1212011 Date/Time Received 12/15/2011 11:05AM
Client Sample ID LLV-IA 20M/ 5451-2 Sampling Time 11:00AM Extraction Date 12/20/2011
Matrix Water Sample Location
Comments

Parameter Result UnIts POt Analysis Date Analyst Method Qualifier
4,4—ODD ND ug/L 0.01 12/22/2011 SAT EPA 608

4A-DDE ND uglL 001 12/22/2011 SAT EPA608
4,4-DOT ND ugtL 0.01 12/2212011 SAT EPA6O8

ND ugh 0.01 12/2212011 SAT EPA 608
alpha-SI-IC ND ugh.. 0.01 1212212011 SAT EPA 608
ArovlorlOlG(PCB-1016) ND ugIL 0-2 12/22/2011 SAT EPA6O8
Aroclor 1221 (PCS-1221) ND ug/L 0.2 12/22/2011 SAT EPA 808
A-actor 1232 (P08-1232) ND ug/L 0.2 12/22)2011 SAT EPA 606
Aroclor 1242 (PCB-1242) ND ug/L 0.2 12/22/2011 SAT EPA 608
Aroclo, 1248 (PCB-1248) ND ugh.. 0.2 12)2212011 SAT EPA 608
Arociorl2s4(PCB-1254) ND ug/t. 0.2 12/22/2011 SAT EPAGOS
NoclorI28O(PCS-1260) ND ugiL 02 12122/2011 SAT LPAGO8
beta-BHC ND ug/L 0.01 12/22/2011 SAT EPAGOB
Chiordane ND ugIL 0.1 12122/2011 SAT EPA6O6
delta-BHC ND ug/L 0.01 1212212011 SAT EPA6O8
Di&drin ND Light 0.01 12122/2011 SAT EPA 608
Endosutfan I ND ug& 0.01 12/22/2011 SAT EPA 608
Endosulfan II ND ug/t 0.01 12122/2011 SAT EPA 608
Endosulfan sulfate ND ug/L 0.01 12122/2011 SAT EPA 606
Endrln ND ug/L 0.01 12/22/2011 SAT EPA6OS
Endrin eldehyde NO ugh. 0.01 12/2212011 SAT EPA 608
Eridrlri ketone ND ug/L 0.01 1212212011 SAT EPA 608
gamma-BHC(tJndane) ND ught 0.01 12/2212011 SAT EPA6OS
HeptacNar ND ug/L 0.01 12)22/2011 SAT EPA6OS
Heptachiorepoxlde ND ugh. 0.01 12122/2011 SAT EPA 608
Metho’chlor ND ught. 0,01 12/22/2011 SAT EPA 608
Toxaphene ND ughL 0.1 12/22)2011 SAT EPA6O8

Catm&n. holdbykatekLtolft Epk:i3;Azo7o1; CC:I%I3 PL?LIJP).EO7efl 101C0Z13: INC-JO-at KY:90142; MTc€nTQC2e NIC.WIrac.,o hold by natelc IS, WA. EPA:WAOOlGe ckC.r2532: ID:WAOOIS9: W&C5a5; MT:CrlOO95
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Anatek Labs, Inc.
1282 Aituras Drive Moscow, ID 83843 (208) 863-2839 • Fax (208) 882-9248 • email moscow@anateklabs.com

504 B Sprague Ste. D’ Spokane WA 99202 -(509) 838-3999 -Fax (509) 8384433 • email spokane@anateklabscom

Client: SILVER STATEANALY]1CAL LABS Batch#: 111215015
Address; 3638 E. SUNSET ROAD Project Name: LAB ID 5451

LAS VEGAS, NV 89120
Attn: JOHN SLOAN

Analytical Results Report

Sample Number 111215015-002 Sampling Date 1211312011 DatelTlme ReceIved 12/15/2011 11:05 AM
Client Sample ID LLV-1A 20M I 5451-2 SamplIng TIme 11:00 AM Extraction Date 12/20/2011
MatrIz Water Sample Location
Comm ants

Parameter Result UnIts PQL Analysis Date Analyst Method Qualifier

Surrogate Data

Sample Number 11 121 501 5-002

Surrogate Standard Method Percent Recovery Control Limits
DCB EPA 808 952 30-130

Authodzed Signature /9,4,. eZ_
John Lab Manager

MCL EPA’s Ma,dmum Contaminant Level
ND Not Oetectad

PQI. Practcal Quanthatlon lSr.it

This report shall riot be reproduced except in full, wtthout the Mitten approval of the laboratory.The results reported relate only to the samples indicated,
SoIl/solid results are reported on a dry-weight basis unless otherwise noted.

C.tficatanstieidbyMal&cLts 10 EPAIDOCCI3;AZ0701;CO,1X0013: FL(ELfiP):EBfl3; ID::Q1; N:C-JD-O1:K110142 &rECERTOO2S: Nil: ICO13:OR:ID2XOO1.cQ2wAC595C.rtlflcation, hal by Matek 1St WA EPAWAOOIOO; CAC,rt2GU IO:WAaOISO: WAceas; &cr:C.,iO5
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Anatek Labs, inc.
1282 Aituras Drive ‘ Moscow. ID 83843 (208) 883.2839 • Fax (208) 882-9246 • email mascow@anateklabs.com

504 E Sprague Ste. I)- Spokane WA 99202 • (509) 838-3999 • Fax (509) 838-4433 • email spokane@analeklabs corn

Client: SILVER STATE ANALYTICAL LABS Batch It: 111215015
Address: 3638 E SUNSET ROAD Project Name: LAB II) 5451

LAS VEGAS, NV 89120
Afln: JOHN SLOAN

Analytical Results Report

sample Number 111215015-001 SamplIng Date 12113/2011 Date/Time ReceIved 12115/2011 11:05 AM
client Sample ID LLV-IA tiM / 5451-1 SamplIng Time 1030 AM Extraction Date 12/16/2011
Matrix Water Sample Location
Comments

Parameter

_______

Result UnIts POL Analysis Date Analyst Method Qualifier
1,2,4-Trtchlorobenzgne ND ugh. 0.5 12/27/2011 EMP EPAS2700

l,2-Diciilorobenzene ND ug/L 0.5 12,27/2011 EMP EPA82700

1 2-Diphenyl hydrazlne ND ugh 0.5 12)27/2011 EMP EPA 82700

13-Dichloroberizene ND ugIL 0.5 12/27/2011 MP EPA82700

1.4-Dlctilorobenzene ND ug/L 0.5 12127/2011 EMP EPA 82700

1-Methylnaphthaiene ND oWL 0.5 12/27/2011 EMP EPA 82700

2.3,4,6-Telrachiorophenol ND ug(L 0.5 12)2712011 EMP EPA 82700

2,3,56-Tetrachlorophenol ND ug/L 0.5 12)27/2011 EMP EPA 82700

2,45-Tdchlorophenol ND ugIL 0.5 12127/2011 EMP EPA82700

2,46-Trichiorophenol ND ughl 0.5 12/27/2011 EMP EPA 82700

24-Oichlorophenol ND ugIL 0.5 12/27)2011 EMP EPAB2700

24-Dimethyiphenol ND ug/L 0,5 12127/2011 EMP EPA 82700

2,4-Dinltrophenoi ND ugIL 0,5 12/27/2011 EMP EPA82700

24-OinItrotoluer ND ugIL 0.5 12127/2011 EMP EPA 82700

2.6-Dinitrotoluene ND ugIt. 0.5 12/27/2011 EMP EPA82700

2-Chloronaphthalene ND ug/L 0.5 12)27/2011 EMP EPA 6270C

2-Chiorophenol ND ugIL 0.5 12(27/2011 EMP EPA 82700

2-Metliylnaphthalene ND ugIL 0.5 12)2712011 EMP EPA 82700

2-Methyiphenol ND ug/L 0.5 12)2712011 EMP EPAS2700

2-Nitroaniline ND ug& 0.5 12(27(2011 EMP EPA 82700

2-Nitrophenol ND ug/L 0.5 12/2712011 EMP EPAS2700

33-Dichlorobenzidine ND ug/L 0,5 12/27/2011 EMP EPA82700

CeMcaSshdd byMaIskLabsl EPkiD 1;fl07D1,C01l3;Ft4NtLAPyE67afl t:IQ1Z; IN:C4D-O1; KV:90142: MT:CEfltOfl NM IOO13:0RtD2C1.;WkC595Ca1*catIcns. by &flk tat, WAn EPkWAOOtGO, CkCa632; iaWAflOleg: WAnoses. MT:CacSOSs
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Anatek Labs, Inc.
1252 Altuias Drive - Moscow, ID 83843 - (208) 883-2839 • Fax (205) 882-9248 - einaU musccw@anateklabs.com

504 B Sprague Ste. 0- Spokane WA 99202 -(509) 838.3999 • Fax (509) 8384433 • email spokane©anatelclabs.com

Client: SILVER STATE ANALYTICAL LABS Batch #: 111215015
Address: 3638 B SUNSET ROAD Project Name: LAB ID 5451

LAS VEGAS, NV 89120

Attn: JOHN SLOAN

Analytical Results Report

Sample Number 111215015-001 SamplIng Date 12/13/2011 Date/TIme ReceIved 12/15/2011 11:05 AM
Client Sample ID LLV-1A DM/ 5451-1 SamplIng TIme 10:30 AM Extraction Date 12/16/2011
Matrix Water Sample Location
Comments

Parameter Result Units PQL Analysis Oate Analyst Method Qualifier
3+4MethyIphenoI ND ugIL 0.5 12)27/2011 EMP EPA827OC

3-Nitroaniline ND ug/L 0.5 12)27/2011 EMP EPA8270C

4,6-Dlnitro-2-methylphenol ND ugIL 0.5 12/27/2011 EMP EPA82YOC

4-Srnmophenyl-phenylether ND ug/L 0.5 12/27/2011 EMP EPAS2700

4-Chloro-3-meth)4phenal ND ugft 0.5 12/27/2011 EMP EPA 82700

4-Chioroaniline ND uglL 0.5 12/27/2011 EMP EPA827OC

4-Chlorophenyl-phenylether ND ug/L 0.5 12)27/2011 EMP EPA 827CC

4-Nitroanlllne ND ug/L 0.5 12/27/2011 EMP EPA 82700

4-Nitrophenol ND ug/L 0.5 12)2712011 EMP EPA 827CC

Acenaphthane ND ugh. 0.5 12/27/2011 EMP EPA82700

Acenaphthylene ND ug/L 0.5 12/27/2011 EMP EPA82700

Aniline ND tight 0.5 12)27/2011 EMP EPA 827CC

Anthracene ND ug/t. 0.5 12/27/2011 EMP EPAS27CC

Berixidlne ND tight 0.5 12)27)2011 EMP EPA 82700

Benzo(ghflpeiyiene ND ught 0.5 12/27/2011 EMP EPAB27OC

Benzo[slanthracene ND ug/L 0.5 12/27/2011 EMP EPAS2700

Benzcfa]pyrene ND ug/L 0.5 12/2712011 EMP EPA82700

Benzofbjfluoranthene ND ug/L 0.6 12127/2011 EMP EPA 82700

Benzo(k]fluolanthene ND ugh. 0.5 12/27/2011 EMP EPA827DC

Benayl alcohol ND ug/L 0.5 12/27/2011 EMP EPA 827CC

bis(2-Chloroethoxy)methane ND ugh. 05 12/27)2011 EMP EPA827OC

bis(2-Chlorcethyether ND ugIL 0.5 1212712011 EMP EPA 827CC

bls(2-chlorolsopropyi)ether ND ug/L 0.5 12)27/2011 EMP EPA827OC

Cett5casai, heldbykflLts ‘a EPk:0QQfl; AZO7O1; C0:1X0013; R.(NELPP):E7a9; 101000013; lftC.D.ai: KYi42 MT:CERT2e; MJ 1CflX13; ORlO2CO001.ZWkC5Gsflhflstlon, held by A,,atek LW WA EPkWAOOiB9; CA;Cer12632; ID:WAOØSa. W&0585; MT:Cer1C095
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Anatek Labs, Inc.
1282 Alturas Otive Musgow, ID 83843 (208) 883-2839’ Fax (208) 882-9246 email moscow@anateidabs.com

504? Sprague Ste. D- Spokane WA 99202 (509) 838-3999 . ax (509) 838-4433 • email spokane@anateklabsconi

Client: SILVER STATE ANALYTICAL LABS Batch 4*: 111215015
Address: 3638 B. SUNSET ROAD Project Name: LAB ID 5451

LAS VEGAS, NV 89120
Attn: JOHN SLOAN

Analytical Results Report

SampieNumber 111215015-001 Sampling Date 12113/2011 Date/TlmeReceived 12)15/2011 1105AM
CllentSample ID LLV-IA OM 15451-1 Sampling lime 10:30 AM Extraction Date 12)18/2011
Matrix Water Sample Location
Comments

Parameter

_______

Result UnIts PQL Analysis Date Analyst Method QualIfier
bis(2-Ethylhexyphthalate ND ugh. 0.5 12)27/2011 EMP EPA 82100

Butylbenzylphthalate ND ugiL 0.5 12)2712011 EMP EPA 827CC

Carbazole ND ugIL 0.5 12/27/2011 EMP EPAS2700

Chrysene ND ug/L 0,5 12/27(2011 EMP EPA827OC

Dibenz(a,hjanthracene ND ughL 0.5 12127/2011 EMP EPA 827CC

Dibenzoftran ND ugi 0.5 12/27/2011 EMP EPA8270C

DlethphthaIate ND ugIL 0.5 12/27/2011 EMP EPA82700

Dlmethylphthalate ND ugIL 0.5 12/27/2011 EMP EPA82YOC

Di-n-but1phthaIale ND ugIL 0.5 12/27/2011 EMP EPA8270C

Di-n-octlphthalate ND ugh. 0.5 1212112011 EMP EPAO2TOC

Eluoranthene ND ug/L 0.5 12/2712011 EMP EPAB2700

Fluorene ND ug/L 0.5 12/2712011 EMP EPA 8270C

Hexad,lorobenzene ND ugL 0.5 12/27/2011 EMP EPA 82700

Hexachlorobutadlene ND ug/L. 0.5 12/2712011 EMP EPA8270C

[iexachlorocyclopentadlene ND ug& 0.5 12/27/2011 EMP EPA82700

Hexachioroethane ND ugIL 0.5 12)27/2011 EMP EPA82700

Indeno{l,2,3-cd)yrene ND ugit 0.6 12/27/2011 EMP EPAO2700

Isaphorone ND ug/L 0,5 12127)2011 EMP EPA 82700
Naphthalene ND ug/L 0.5 12)2712011 EMP EPA 82700

Nibnbcnzene ND ug/L 0.5 12/27/2011 EMP EPA 82700
Nitrosodlmethylamlne ND ugt 0.5 12/27/2011 EMP EPA82700
nosodi-n-proplarn1ne ND ugi 0.5 12/27/2011 EMP EPA82700

n-Nitrcsadiphenamlne ND ug/L 0.5 12127)2011 EMP EPA 8270C

Cw1icaton. haldbyAxiaNkLab.ID. EPkIX13;AZOW1; C0:1XC013; FL(NELAF):E87fl3;ID.1X0V13. NC-b-el: <“:90142; MT:CERTOO2S: NM. b000013:ORJD2XOOI-002, WAC595CalWtcns held ty AMek Lab’ WA EPkWAC018 CAC6u CWAOaISG WkC5e5; MTCmOOQS
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Anatek Labs, Inc.
1282 Muras Drive • Moscow, ID 83843 (208) 583-2839 • Fax (208) 882-9248 - email mosccw@anatekiabs.com

504 E Sprague Ste. 0’ Spokane WA 99202 • (509) 838-3999 • Fax (509) 838-4433 • email spokaneanatekIabscom

Client: SILVER STATE ANALYTICAL LABS Batch #: 111215015
Address: 3638 F, SUNSET ROAD Project Name: LAB ID 5451

LAS VEGAS, NV 89120
Attn: JOHN SLOAN

Analytical Results Report

Sample Number 111215015-001 SamplIng Date 1211312011 Dateltlme Received 12115)2011 11:05 AM
Client Sample ID LLV-1A OM /5451-1 SampAng TIme 1030 AM Extraction Date 12/16/2011
Matrix Water Sample locallon
Comments

Parameter Result Units PQL Analysis Date Analyst Method Qualifier
Pentachiorophenoi ND ugh 0.5 12/27/2011 EMP EPA 827CC

Phenanthrens ND ug/L 0.5 12/27/2011 EMP EPA 8270C

Pherc ND ug/L 0.5 12/27/2011 EMP EPA 827CC

Pyrene ND ugIL 0.5 12/27/2011 EMP EPA82700

Pyridirie ND ug/L 0.5 12127/2011 EMP EPA827OC

Surrogate Data

Sample Number 111215015-001

Surrogate Standard Method Percent Recovery Control LImits
2,4,6--Tribromophenoi EPA 827CC 82.0 53-122
2-Huorobiphenyl EPA 6270C 78.7 12-116
2-Fiuorophenol EPA 627CC 71.1 10-139
Nitmbenzene-d5 EPA62700 85.3 68-118
Phenol-d5 EPA 827CC 60.6 28-154
Terphenyl-d14 EPA 6270C 83.6 52-144

CatIftabaishabyMiakLat. a EPkiXX1:AZO7CI:cC1CO13 FI4NELW):ES7as; iai13: (Nt-ID-UI: KY9C14Z MT:CERT0029: NV IO0l3 0R:iD21-O,WC5s5Cwt1cflons hdd by Matek Ia, Wk EFAWAOUISO CkCefl2eSZ IDWAOO ISO; WkCZaL uT:Ca!tzei
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Anatek Labs, Inc.
1282 Aituras Drive • Mosww ID 83843 (208) 883-2839 • Fax (208) 882-9246 . emaIl moscow@anateldabs.com

5045 Sprague Ste. 13- Spokane WA 99202 (509) 838-3999 • Fax (609) 838 4433 • email spokane@anateklabs.com

Client: SILVER SlATE ANALYTICAL LABS Batch #: 111215015
Address: 3638 E. SUNSET ROAD Project Name LAB ID 5451

LAS VEGAS, NV 89120
Attn: JOHN SLOAN

Analytical Results Report

Sample Number 111215015002 Sampling Date 12/13/2011 Date/lime ReceIved 12/15/2011 11:05 AM
Client Sample ID LIV-1A 2DM/ 5451-2 SamplIng Time 11:00AM Extraction Date 12/16/2011
Matrix Water Sample Location
Comments

Parameter Result Units PQL AnalysIs Date Analyst Method Qualifier
1,2,4-Trlchlorobenzene ND up/I. 0.5 12/27/2011 EMP EPA827OC

1,2-Dichlorobenzene ND uglL 0.5 12/27/2011 EMP EPA827OC

1,2-Dlphenyihydrazine ND ug/L 0.5 12/27/2011 EMP EPA 827CC

1,3-Oicidombenzene ND ug/L 0.5 12/27/2011 EMP EPAR2700

1,4-Dlchloroberazene ND ug/L 0.5 12)2712011 EMP EPA 827CC

1-Methylnaphihalene ND ug/L 0.5 12/27/2011 EMP EPA 827CC

2,3,4,6-Tetrachlorophenol ND ug/L 0-5 12/27/2011 EMP EPA82700

2,3,5,6-Tetraciiiorophenol ND up/I.. 0.5 12/27/2011 EMP EPA82700

Z4.5-Trlchlarophenol ND ug/L 0.5 12/27/2011 EMP EPA827OC

2,4,8-Trichlorophenol ND up/I 0.5 12/27/2011 EMP EPA 827CC

2,4-Dlchlorophenol ND up/I 0.5 12/27/2011 EMP EPA82700

2.4-DlmMhylphenoi ND up/I 0.5 12/27/2011 EMP EPA 8270C

2,4-Dinitrophenal ND up/I 0.5 12/27/2011 EMP EPA 827CC

2,4-Dinitrotoluene ND ug/L 0.6 12/27/2011 EMP EPA827OC

2,6-Dinltrololuene ND up/I 0.5 12127/2011 EMP EPAS2700

2-ChiDronaphtheielw NO up/I 0.5 12/27)2011 EMP EPA827CC

2-ChIcrophenol ND up/I 0.5 12/27/2011 EMP EPA 82700

2-Methylriaphthalene ND up/I 0.5 12/27/2011 EMP EPA827OC

2-Methylphenol ND up/I 0.5 12/27/2011 EMP EPA 82700

2-Nilroanlltne ND up/I 0.5 12)27)2011 EMP EPA 82700

2-Nltrophenoi ND up/I 0.5 12127/2011 EMP EPA82700

3,3’-Djchlorobenzldlns ND up/I 0.5 12/27/2011 EMP EPA 82700

3+4-Methyiphenol ND up/I 0.5 12/27/2011 EMP EPA827OC

ctrlfllcauonfleldbyAnnkLabslo: EPA:I0Xa3;AZO7O1:cOIcO13: FL(NELAP)a7eQ3; IO1OOl; etc-ID-al; KY9014Z MT:CERr002a; NM: IOO13;OR.ID2Dl O]ZWAC595Cela. held byMaI Lts WA EPAWa16 CA:Ced263 :ftWAcO15 WAtSU; MTtCOS
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Anatek Labs, Inc.
1282 Allures Drrve Moscow, ii) 83843 (208) 883-2839 • Fax (208) 882-9246 email niusccw@analeklabs.com

504 B Sprague Ste. 0- Spokane WA 99202 (509) 83S3999 • Fax (500) 8384433 • emafi spokane@anateklabs.com

Client: SILVER STATE ANALYTICAL LABS Batch #: 111215015
Address: 363B E. SUNSET ROAD Project Name: LAB ID 5451

LAS VEGAS, NV 89120
Attn: JOHN SLOAN

Analytical Results Report

Sample Number 111215015-002 Sampling Date 1211312011 Date/TIme Received 12/15/2011 11:05 AM
Client Sample ID LW-lA 2DM) 5451-2 SamplIng Time 11:00AM Extraction Date 1211612011
Matrix Water Sample Location
Comments

Parameter

_____

Result Units PQL Analysis Date Analyst Method Qualifier
aNitroanlline ND ugh 0,5 1212712011 EMP EPA827OC

4,6-Diriitro-2-methyiphenol ND ugIL 0.5 12/27/2011 EMP EPA 827CC

4-Bromoplienyi-ptienyiether ND ug/L 0.5 12127/2011 EMP EPA 827CC

4-Chloro-3-meth,dphenoI ND ug/L 0.5 12/27/2011 EMP EPA 82700

4-Ctilaroaniiine ND ugh 0.6 12)2712011 EMP EPA82700

4-Chiorophenyl.phenyiether ND ug/L 0.5 12127/2011 EM? EPA 8270C

4-Nitroanlilne ND ugh 0.5 12)27/2011 EM? EPA827OC

4-Nitrophenoi ND ug/L 0.5 12)27/2011 EM? EPA 827CC

Acenaphthene ND ug/L 0.5 12/27/2011 EM? EPA 82700

Acenaphthyiene ND trg/L 0.5 12/27)2011 EM? EPA 827CC

Aniline ND ug/L 0.5 12)27/2011 EM? EPA82700

Anthracene ND ug/L 0.5 12127/2011 EMP EPA 8270C

Oenzidine ND ug/L 0,5 1212712011 EMP EPA827OC

Benzo(ghperylene ND ug/L 0.5 12127/2011 EMP EPA 82700

Benzo(ajanthracene ND ug/L 0.5 12/27/2011 EM? EPA827CC

Benzoja]pyrene ND ug/L 0.5 12/27/2011 EM? EPA827OC

Benzotbjiluoranttiene ND ug/L 0.5 12127/2011 EM? EPA 8270C

Benzo[kjfiuoranthene ND ugL 0.5 12127/2011 EMP EPA827CC

Benzylaicohol ND ugit 0.5 12/27/2011 EM? EPA 82700

bls(2-Chioro&ioxy)methane ND ug/L 0.5 12/27/2011 EM? EPA82700

bls(2-Chioroothyl)ether ND ug/L 0.5 12/27/2011 EM? EPA 8270C

bls(2.chioroisopropyOether ND ug)L 0.5 12/2712011 EMP EPAB27OC

bls(2-Ethyihexyl)phthalate ND ug/L 0.5 12/27/2011 EM? EPA827OC

Crt la,,h&dtyMflLt.ID: EPAIDr1I:A2.t7Ol; GOJj3 ft4NEIJPEe7efl 10i000013 IN:C-JO-O1; KYSDI4Z MTCERTCOZE;NI.k lZl3,cRJb2OxaI-cO2;WkcSc5CeltIficatlons held b Mat,ic L.b,Wk EPAWAQOIS9; CkC.rt2632: IDWAOOISe; WA:C585, MT:CflOD95
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Anatek Labs, Inc.
1282 Alturas Drive Muscuw, ID 83843 (208) 883-2830’ Fax (208) 882-9246 - email moacow@anateklabs.com

504 E Sprague Ste. 0’ Spokane WA 99202 -(509) 836-3999 • Fax (509) 8384433 • email spokane@anaieklabs.com

Client: SILVER STATE ANALYTICAL LABS Batch #: 111215015
Address: 3638 E. SUNSET ROAD Project Name: LAB ID 5451

LAS VEGAS, NV 89120
Attn: JOHN SLOAN

Analytical Results Report

Sample Number 11121 5015-002 SamplIng Date 12/13/2011 Oaterflme Received 12)15/2011 11:06 AM
Client Sample ID LLV-IA 2DM 15451-2 Sampling Time 11:00 AM Extraction Date 12)18/2011
Matrix Water Sample Location
Comments

Parameter Result UnIts PQL Analysis Date Analyst Method Qualifier
Butylberizylphthalate ND ug/L 0.5 12127/2011 EMP EPA82700

Carbazole ND ug& 0.5 12/27/2011 EMP EPA827OC

Chrysene ND ugIL 0.5 12/27/2011 EMP EPA827OC

Dbenzfa,hJanthsacene NO ug/L 0.5 12/27/2011 aIP EPA82700

Dibenzofwen ND ug!L 0.5 12127/2011 EMP EPA82700

Diethylphthalate ND ugIL 0.5 12/27/2011 EMP EPA 827CC

Dimelhyiphthalate ND uglL 05 12/27/2011 EMP EPA 82700

Di-n-bufllphLhalate ND ugil. 0.5 12127/2011 EMP EPA 827CC

DI-n-octyiphthalate ND ug/L 0.6 12/27/2011 EMP EPA 82700

Fluoranthene ND ug/L 0.5 12/27/2011 EMP EPA 8270C

Fluorene ND ugIL 0.5 12/27/2011 EMP EPA827OC

Hexachlorobenzene ND ugIL 0.5 12/27/2011 EMP EPA 82700

Hexachiorobutadiene ND ug/L 0.5 12/27/2011 EMP EPAS27OC

Hexachiorocyciopentadlene ND ug/L 0.5 12/27/2011 EMP EPA 8270C

Hexachioroethane ND ug/L 0.5 12/27/2011 EMP EPA 82700

lndenaj12,3-cdpyrene ND ugh 0.5 12)2712011 EMP EPA 82700

Isophorone ND ug?L 0.5 12)27/2011 EMP EPA 82700

Naphthaiene ND ug/L 0.5 12/27/2011 EMP EPA 8270C

Nitrcbenzene ND ughL 0.5 12/27/2011 EMP EPA 8270C

Nltrosodirnethianiirue ND ug)L 0.5 12121)2011 EMP EPA 82700

n-Nltroso-di.n-propylamtne ND ug/L 0.5 12127/2011 EMP EPA 8270C

n-Nitrosodiphenyiamlne ND ug/L 0.5 12/27/2011 EMP EPA8270C

Pentachiorophenol ND ug/L 0.5 12/27/2011 EMP EPA 82700

Caftficauon,heldbyMat.kLtsIO: EPkIDO13;AZO7O1:C0:IXOO13; FL(NEIJflE87Ofl1D:1x0013: IN:C.ID-0l: KY:9014Z MTCERTO02a; NM: IDcO0l3;0RID2%I-ZWA:c5€5Otfitww held b ktek Labs Wk EPkWAW16 CkCerlZStt IW?CCl6t WkC6S; MT:0a$5
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Anatek Labs, inc.
1282 Altures Drive Moscow, ID 83843 (208) 883-2839 • Fax (208) 882-9246 email moscow@anateklabs.com

504 E Sprague Ste. Efl Spokane WA 99202 (509) 836-3999 • Fax (509) 838-4433 • email spokane@anateklabs.com

Client: SILVER STATEANALYTICAL LABS Batch#: 111215015
Address; 3638 E SUNSET ROAD Project Name; I.AB ID 5451

LAS VEGAS, NV 89120
Attn: JOHN SLOAN

Analytical Results Report

Sample Number 111216015-002 Sampling Date 12/13/2011 Daterrlme Received 1211512011 11:05 AM
CHent Sample ID LLV-IA 20M1 5451-2 Snpilng lime itOC AM Extraction Date 12/1612011
MatrIx Water Sample Location
Comments

Parameter Result Units PQL Analysis Date Analyst Method Qualifier
Phenanltuene ND ugh. 0.5 1212712011 EMP EPA 8270C

Ptenol ND ug& 0.5 12/2712011 EMP EPA827OC

Pyrene ND ugh. 0.5 12/2712011 EMP EPA827OC

Pyridine ND ugt 0.5 12)2712011 EMP EPAS27CC

Surrogate Data

Sample Number 111215015-002

Surrogate Standard Method Percent Recovery Control Limits
2,46-Tribrotnophenol EPA 8270C 83.1 53-122
2-Siüoroblphenyl EPA827CC 76.9 12-116
2-Fluorophenol EPA82700 71.3 10-139
Nltrobenzene-d5 EPASZ7CC 83.2 68-118
Phenol-d5 EPA 827CC 84.1 28-154
Terphenyl-d14 EPA827OC 85.1 52-144

Authorized Signature b/’?/.,, €Z4f—
John Codcf on, Lab Manager

MCL EPA% Malmum Contaminant Level
ND Not Detacted
PQL Pracikal QuanUtabon Limit

This report shall not be reproduced except in full, without the written approval of the laboratory.The results reported relate only to the samples indicated.
Soil/solid results are reported on a dry-weIght basis unless otherwise noted..

Ceflflattw,sbedbyAntekLat,IO EPkIO13;ZO70l;cOIOI3 ft(NELAP):Ea7O93;ID:I13; IN.c-Jt-O1; KY:90142 MT:CERT25; NM: IOO13;OR:iCO1-WkC%SCertificaton, held by Anatek Labs Wk EPkWAOOIG9, CkCad2G3Z IOWft00189; W&CSa MT:CorlDaes
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