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I. INTRODUCTION

A. Project History

J. Carlton Adair, then President of the Port Holiday Authority conceived the idea of Lake Las Vegas in
1964. The 2243-acre development project was known as Port Holiday, and the lake was called “Lake
Adair.” Project land was acquired from the federal government under a land exchange act (PL88-639)
authorized by Congress on October 8, 1964. Approximately 170 acres of privately owned land in the Lake
Mead National Recreation Area (LMNRA) was exchanged for 2,243 acres in Las Vegas Wash (LVW).
That property was located along the western border of the LMNRA in the LVW (Figure 1).

Carlton Adair halted the project in 1971, though a considerable amount of engineering and feasibility work
had been done. The project remained idle until 1982 when it was reinitiated as the Lake at Las Vegas
Project by Barry Silverton and the Pacific Malibu Development Corporation of Los Angeles, CA. Pacific
Malibu and its prime consultant J. M. Montgomery (JMM) Consulting Engineers conducted extensive
engineering and environmental studies during 1984-1987. Transcontinental Corporation of Santa Barbara,
California, acquired controlling interest in the project in 1988. Transcontinental Corporation and its
consultants completed the engineering and environmental studies and obtained the necessary local, state,
and federal permits required to start construction of the project. Construction began on April 1, 1989. The
project is now called “Lake Las Vegas Resort.”

B. Project Description

The focal point of the project is a 320-acre recreational lake that is developed behind a 4800-ft., S-shaped
earthen dam, 1500 ft. upstream of North Shore Road. The 190-fi. high dam was constructed with 3.0
million cubic yards of locally available materials. Lake elevation is maintained between 1401.85 f. and
1404.85 ft. (NAVD 88). At an elevation of 1404.85 ft., the Lake has a storage capacity of approximately
10,000 acre feet, comprises 320 surface acres, a two mile length, a one mile width, and 12.3 miles of
shoreline. Lake fill water is drawn from Lake Mead, and conveyed by the Basic Management Incorporated
Pipeline (BMI). Approximately 7,000 — 9,000 acre-feet are required annually for project irrigation,
seepage, evaporative losses from the lake.

Las Vegas Wash flows are by-passed under the lake through two 84-inch diameter reinforced concrete
pipelines. The bypass system is 9,450 ft. in length and designed to pass Las Vegas Wash (LVW) flows up
to approximately 1,200 cubic feet per second (cfs).
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Figure 1. Location of Lake Las Vegas Resort, Clark County, Nevada
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IL. METHODS

The revised Clark County 208 Water Management Plan was approved by the Clark County Board of
County Commissioners on April 5, 1988 and certified by the State of Nevada on August 8, 1988, This plan
required a water quality-monitoring program be developed for the reservoir at Lake Las Vegas Resort. The
monitoring was required to insure that construction activities and operations of the reservoir did not violate
the Las Vegas Wash water quality standards. The water quality-monitoring program was initiated in June
1991, and Lake Las Vegas has submitted annual reports to Nevada Division of Environmental Protection
for review.

A. Lake Las Vegas Monitoring Sites
Since 1991, water quality monitoring was conducted on Lake Las Vegas monthly in January, February,
November, and December, biweekly during March and October, and weekly during April through
September. Beginning in 2008, the water sampling protocol has been changed to monthly sampling. The
new protocol was submitted to and approved by the Nevada Division of Environmental Protection.

Water quality monitoring was conducted at sites shown in Figure 2, at fixed points along the historical
center channel in the deepest part of the Lake.

Figure 2. Location of water quality monitoring stations at Lake Las Vegas.
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B. Field Measurements

Temperature, dissolved oxygen, pH, and specific conductance were measured throughout the vertical
column at all sites with a Hydrolab Surveyor Model 4 a Water Quality Analyzer or an YSI Water Quality

Analyzer (Table I). Transparency was measured at each lake site with a Secchi disc.
measurements were made on approximately 10% of the measurements.

Table 1. 2007 Lake Las Vegas physical, chemical and biological analyses.

Sampling Program

Measurements Depth(s) Frequency Method(s)
Physical
Temperature (°C) 1.0 m Intervals Variable Electronic
Surface to Bottom Multimeter
Dissolved Oxygen (mg/L) " " "
pH (Std. Units) " " "
Conductivity (umhos/cm) " " "
Secchi Depth (m) Surface " "
Turbidity (NTU) 0 - 2.5 m Integrated " EPA 180.1
Chemical
Total Nitrogen (ug/L) 0 - 2.5 m Integrated " APHA (1995)
Ammonia-N (pg/L) " " EPA 350.2
Total Kjeldehl Nitrogen (ug/L) " " EPA 351.3
Total Phosphorus (pg/L) " " EPA 365.2
Ortho-Phosphorus (ug/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) " " EPA 3754
BOD 5 (mg/L) " " EPA 405.1
Biological
Chlorophyll-a (ug/L) " " Janik

Phytoplankton Counts (m§/m3)
Zooplankton Counts (#/m”)
Fecal Coliform (MPN/100ml)

0 - 15 m Net Tow n "
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C. Chemical and Biological Analysis

Depth integrated water samples were collected from 0-2.5 m at main-lake sampling sites (Figure 2).
Additional depth samples were also collected quarterly at 5 m, 10 m, and 20 m at site LLV-1A with a Van
Dorn sampler. Samples requiring filtration were filtered through 0.45 um millipore filters.

Analyses were run on field duplicates at a frequency of approximately 10% 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 LLV-1A in December 2007 for
analysis of toxic substances.

Monthly Zooplankton samples were collected at LLV-1 in a vertical tow from 0-15 m with an 80 pm
Wisconsin plankton net. Phytoplankton (algae) was collected quarterly from the surface (0-2.5 m) from
site LLV-1.  Phytoplankton samples were identified and enumerated to the level of species when possible.

Phytoplankton

Utermoh] Method
The inverted-microscope method or Utermohl method (Utermohl 1958, Kellar et al. 1980, Janik 1984) is
used for enumneration 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) than spans three orders of magnitude from 1-2 pm to 1000 pm or more for filamentous
taxa.

Sample Sedimentation:
Wild™ 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 sedimented range from 2.0 — 10.0 mL depending of algal density.

Biovolumes:

Cell volumes are calculated based on the measurements of at least 20 individuals of each species and the
geometrical formulae which most closely approximates 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 and Likens 1979).
Samples will be counted at: x 78. Higher magnification of x 280 and 560 are available to facilitate
identifications,

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 of sample and fill a Hydro-Bios combination plate chamber.

6
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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 sample. The entire 510 mm? plate chamber
is counted in continuous strips.

D. Statistical Analysis

Statistical analysis was performed using Jandels Sigma Stat Analytical software. All data sets were tested
for normality and heterogeneity. Data sets were analyzed using appropriate non-parametric statistical tests
for non-normal distributed data. Statistical significance was defined at an alpha of < 0,05 unless otherwise
noted.

E. Water Quality Guidelines

The water quality guidelines presented in table 2 are patterned after standards established for Lake Mead
(NAC 445.1351). These guidelines were established and adapted as part of the Clark County 208
Amendment to protect and enhance the following beneficial uses at Lake Las Vegas:

1) lrrigation

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

5) Propagation of aquatic life, including a warm water fishery

Table 2. Water gualig guidelines for Lake Las Vegas

The lake waters should be free of:

a. Visible floating, suspended, or settleable 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,

¢. Surfactant concentrations that produce foam when water is agitated or aerated,

f. Toxicants in toxic amounts;
The pH as measured in standard units should range between 7.0 and 9.0 in 90% of the measurements.
Dissolved oxygen concentrations should be 5 mg/L in the epilimnion during stratification, and Smg/L
through out the water column the rest of the year.
The average chlorophyll-a concentration in the epilimnion (0-2.5 m) 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.
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 MPN/100 ml and not over 10% of
such samples should exceed 400 MPN/100;
Average temperature in the epilimnion should not exceed 2°C above ambient temperature (e.g. temperature
in epilimnion in Lake Mead;
Total dissolved solids concentrations should not exceed an annual average of 2000 mg/L throughout the
water column;
Turbidity must not exceed that characteristic of natural conditions by more than 10 NTU.
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III. WATER QUALITY RESULTS
A. Lake Water Surface Elevation

Water for Lake Las Vegas is pumped from the hypolimnion of Lake Mead through the Basic Management
Incorporated (BMI) pipelines. Lake Las Vegas; Lake Mead inflows totaled two thousand five hundred
thirty-eight (2,538) acre-feet during 2007 (Figure 3). Two thousand two hundred thirty-two (2,232) acre-
feet of lake water were lost to seepage/evaporation.

In 2007, approximately two thousand two hundred sixty-cight (2,268) acre-feet of storm water discharged
into the lake. Additionally, Lake Las Vegas released approximately nine hundred sixty-eight (968) acre-feet
through the dam’s appurtenance, back to the Las Vegas Wash.

There was a 0.74 foot increase in lake elevation in 2007. Elevations are referenced to NAVDSS.

1406.50 -
1406.00
1405.50 1
1405.00 +
1404.50 +
1404,00 +

Lake Level (ft.)

1403.50 1
1403.00 +
1402.50 |
1402.00

1401.50 1

1401.00 +- . : . - , ]

Figure 3. 2007 Lake Las Vegas Surface elevations.
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Table 3. 2007 Storm water inflow and outflow of Lake Las Vegas.

Date Inflow (AF) Outflow Net (AF) Recovery (AF)
8/27/07 1,274 576 698
9/22/07 513 0 513
9/28/07 135 392 -257
11/30/07 346 0 346

Total 2,268 968 1,300

B. Physical Analysis
Temperature

Surface temperatures in Lake Las Vegas ranged from 6.5°C to 30.2°C during 2007, with the lowest
temperatures found in January and the highest in August (Figure 4). The Lake was uniformly mixed top to
bottom during December, but reflected various stages of thermal stratification during the remaining
quarters through early spring. The Lake remained stratified during the summer and early fall months
(Table 4).
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Figure 4. Lake Las Vegas surface temperature (°C) measurements at Lake monitoring stations in
2007.
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Table 4. Lake Las Vegas temperature (°C) profiles at Lake monitoring station LLV-1A during

March, June, September, and December 2007.

Depth (m) 3/20/2007 6/19/2007 9/18/2007 12/5/2007
0 15.64 26.33 26.2 13.3
2 15.58 26.02 25.6 12.28
4 15.34 25.64 25.5 12.19
6 12,82 24,06 25.5 12.17
8 11.75 21.51 254 12.16
10 10.82 19.73 25 12.16
12 10.47 16.52 20.7 12.13
14 10.37 14.84 17.4 12.13
16 10.14 13.63 15.3 12.11
18 9.99 12.84 14.3 12.1
20 9.98 12.55 13.7 12.09
22 9.95 12.48 13.7 12.05
24 9.92 12.5 13.8 12.04
Dissolved Oxygen

Dissolved oxygen concentrations at the lake surface did not have considerable variations between the sites

throughout the year (Figure 5).

stratify (Table 5).

Concentration ranged from approximately 4.15 to 11.95 mg/L.
Concentrations at depth exhibited the common dissolved oxygen trends found within monomictic lakes that

11
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Figure 5. Lake Las Vegas dissolved oxygen (mg/L) in surface waters at Lake monitoring stations
during 2007.

The Lake remained relatively well mixed during the late fall through late spring. During the period of
stratification, dissolved oxygen concentrations below the thermocline were less than 5.0 mg/L (Table 3).

12
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Table 5. Lake Las Vegas dissolved oxygen (mg/L) profiles at station LLV-1A during March, June,
September, and December 2007.

Depth (m) 3/20/2007 6/19/2007 9/18/2007 12/5/2007
0 10.3 10 6.84 8.25
2 10.27 10.04 7.24 8.27
4 10.45 10.56 4.39 8.21
6 10.67 10.73 4.39 8.09
8 1041 8.26 2.63 8.09
10 10.04 5.69 2.11 8.17
12 9.87 1.79 0.21 8.13
14 9.69 0.34 0.22 8.23
16 9.21 0.55 0.25 8.12
18 9.18 0.38 0.26 8.12
20 8.92 0.44 0.28 8.14
22 8.94 0.57 03 8.06
24 8.98 0.63 0.36 7.91

pH

There was little seasonal variation in pH of surface waters in Lake Las Vegas during 2007 (Figure 6).
Surface water pH values varied slightly between the four Lake sites ranging between 7.9 and 8.4 in 2007
(Figure 6). Minor variability can be attributed to 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 (Table 6). Please note that there were no pH readings during the months of October and
November due to the Hydrolab equipment having to be shipped to the factory for repair. Normal sampling
resumed in December.

13
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Figure 6. Lake Las Vegas pH (standard units) in surface water at Lake monitoring stations during
2007.
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Table 6. Lake Las Vegas pH (standard units) profiles at station LLV-1A during March, June,

September and December 2007.

Depth 3/20/2007 6/19/2007 9/18/2007 12/5/2007
0 8 8.28 * 7.83
2 7.97 8.26 * 7.81
4 7.93 8.19 * 7.81
6 7.92 8.1 * 7.8
8 7.85 7.86 * 7.8
10 7.8 7.55 * 7.8
12 7.77 7.21 * 7.8
14 7.76 7.12 * 7.8
16 7.74 7.13 * 7.8
18 7.73 7.12 * 7.79
20 7.72 7.13 * 7.79
22 7.74 7.17 * 7.78
24 7.75 7.18 * 777

* Hydrolab equipment shipped to the factory for repair. Normal sampling resumed in September.

Specific Conductance

Lake water specific conductivity ranged between roughly 2,199 pmhos/cm and 2,511 pumhos/cm at the
surface during 2007 (Figure 7). Higher readings in August and November are contributed to storm water
intake. Specific conductivity did not vary significantly between the four lake sites or with depth (Tabie 7).

15
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Figure 7. Lake Las Vegas conductance (nmhos/cm) in surface waters at Lake monitoring stations
during 2007.
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Table 7. Lake Las Vegas conductance (nmhos/cm) profiles at station LLV-1A during March, June,

September, and December 2007.

Depth (m) 3/20/2007 6/19/2007 9/18/2007 12/5/2007
0 2320 2422 2371 2398
2 2321 2419 2366 2394
4 2314 2407 2365 2394
6 2291 2387 2365 2394
8 2303 2413 2369 2394
10 2291 2408 2408 2394
12 2290 2384 2518 2394
14 2287 2370 2497 2394
16 2287 2345 2488 2394
18 2283 2351 2483 2396
20 2282 2349 2548 2397
22 2282 2364 2542 2398
24 2285 2367 2545 2399
Transparency (Secchi)

There was considerable seasonal and spatial variability in Lake transparency values during 2007 with
values ranging between 1.5 and 8.5 meters of lake depth. Transparency was high during the spring and fall
and lower during the summer months. Sampling location LLV-3 continues to exhibit lower transparency
values due to the shallow nature of the west end of the lake. This site is influenced by wind and boat

activity (Figure 8).

17
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Figure 8. Lake Las Vegas transparency (m) measurements in surface water at Lake monitoring
stations during 2007,

Turbidity

Monthly turbidity concentrations varied between 1.0 and 1.77 between depths at site LLV-1A in 2007
(Table 8).
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C. Chemical Analysis
Total Suspended Solids
Monthly total suspended solids concentrations varied between 1.0 and 8.8 mg/L with no significant
differences between the sites. The highest concentrations occurred post August storm (Figure 9).

There were no significant differences in total suspended solids concentrations between depths at site
LLV-1A in 2007 with values ranging between 1.0 and 7.2 mg/L (Table 8).
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Figure 9. Lake Las Vegas total suspended solids (mg/L) concentrations in surface waters at
Lake monitoring stations during 2007.
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Total Dissolved Solids

There was no significant difference in monthly total dissolved solids (TDS) concentrations between
the four Lake sites (Figure 10). Monthly concentrations ranged between 1,440 and 1,780 mg/L at the
surface (0-2.5m). TDS concentrations ranged between 1,478 and 1,730 mg/L at depth with no
significant difference in total dissolved solids concentrations between depths at site LLV-1A in 2007.
TDS concentrations continue to remain below the 2,000 mg/L. guideline for irrigation purposes
(Table 8).
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Figure 10. Lake Las Vegas total dissolved solids (mg/L) concentrations at Lake monitoring
stations during 2007.

21



Major Ion Concentrations

Quarterly depth samples did not vary significantly at site LLV-1A for the ions of calcium, sodium,
chloride, potassium, sulfate and magnesium (Table 8). However, ion concentrations have exhibited a
gradual upward trend from 2006 to 2007.

Total Phosphorus

Monthly concentrations ranged between 5 and 59 pg/L at the surface (0-2.5m). (Figure 11) This is
compared to 7 and 38 pg/L last year. Monthly total phosphorus concentrations varied slightly (5 and
91 ng/L) between depths at site LLV-1A (Table 8). 1t appears that a sampling error occurred on
January 23 resulting in this drastic total phosphorus reading.
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Figure 11. Lake Las Vegas total phosphorus (ug/L) concentrations in surface waters at Lake
monitoring stations during 2007.
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Ortho-Phosphorus

Monthly Ortho-phosphorus concentrations did not vary significantly between sites and ranged
between 5 and 17 pg/L as compared with 5 and 16 pg/L in 2006 (Figure 12). Monthly ortho-
phosphorus concentrations did not show a significant difference between depths with concentrations

E=

= BN

I BN Bl e

B

= Em ==

ranging between 0 and 81 pg/L (Table 8).
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Figure 12, Lake Las Vegas ortho-phosphorus pg/L concentrations in surface waters at Lake

monitoring stations during 2007.
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(Nitrite + Nitrate) — Nitrogen

Monthly nitrite plus nitrate surface water concentrations ranged between 337 and 898 pg/L. at the
four Lake sites in 2007 as compared with 280 and 2,099 pg/L. in 2006 (Figure 13). Concentrations

varied by depth between 432 and 1,540 pg/L (Table 8).
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Figure 13. Lake Las Vegas nitrite + nitrate (ng/L) concentrations in surface waters at Lake

monitoring stations during 2007.
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Ammonia - Nitrogen

Monthly ammonia surface water concentrations ranged between 50 to 400 ug/L during 2007, with
no significant difference between the four Lake sites as compared to 50 to 480 pg/L in 2006 (Figure
14). Variability in concentrations between depths was not found significant for ammonia during

Il N

E=3

2006 at site LLV-1A with values ranging between 90 and 840 pg/L (Table 8).
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Figure 14. Lake Las Vegas ammonia-N concentrations (pg/L) in surface waters at Lake

monitoring stations during 2007.
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Total Nitrogen
Monthly total nitrogen concentrations ranged between 758 and 3,874 pg/L and were not significantly
different between sites but slightly elevated when compared to 511 and 3,129 pg/L in 2006 (Figure

15). No significant difference was found between depths at site LLV-1A during 2007 concentrations
varying between 1227 and 2,200 pg/L. with depth (Table 8).
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Figure 15, Lake Las Vegas Total Nitrogen (ng/L) concentrations in surface waters at Lake
monitoring stations during 2007,
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D. Biological Analysis
Zooplankton Species Composition and Abundance
Numerous species of zooplankton have been identified in the 0 — 15 m vertical plankton tows at
station LLV-1 in 2007 (Table 9). Copepods dominated the population with a frequency of 51.0%,
followed by Rotifers (28.6%) and Cladocerans (20.4%) during 2007.
Nauplii exhibited the greatest average annual average density in 2007 of 650,248 #/m’ (Table 9). Of

the Cladoceran family, Daphnia pulex dominated with average densities totaling 195,941 #/m®. This
genus is well known for their ability to control phytoplankton populations in pelagic zones.
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Table 9. Lake Las Vegas zooplankton species identified in the 0 — 15 meter vertical plankton
tows at station LLV-1 during 2007.

FREQ RFRE
Divison Genus/Species #/m3 % %
1. Cladocerans  Alona sp. 16,350 3 0.7
Bosmina longirostris 53,585 11 2.3
Daphnia galeata mendotae 14,017 3 0.6
Daphnia juveniles 6,610 i 0.3
Daphnia pulex 195,941 41 84
Moina sp. 189,032 40 8.1
Total Cladocerans 475,535 100 204
2. Copepods Ceratuim hirundinella 15,984 1 0.7
Copepodid 122,910 10 5.3
Cyclops vernalis 478 0 0.0
Diacyclops bicuspidatus 4,770 0 0.2
Diaptomus sp. 361,971 30 15.5
Mesoacyclops edax 33,524 3 1.4
Nauplii 650,248 55 27.9
Total Copepods 1,189,885 100 51
Rotifers Asplanclina sp. 10,257 2 0.4
Brachionus caudatus 94,585 14 4.1
Filinia longiseta 19,404 3 0.8
Hexarthra sp. 86,884 13 3.7
Keratella cachlearis 21,421 3 0.9
Keratella sp. 429,239 64 18.4
Notholca sp. 1,557 0 0.1
Polyarthra sp. 4,469 I 0.2
Synchaeta sp. 870 0 0.0
Total Rotifers 668,686 100.0 28.6
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Chlorophyll-a

Chlorophyll-a concentrations ranged from 1 to 35.8 pg/L in surface water during 2007 compared to 1
to 18 pg/L in 2006. Concentrations were not significantly different between sites (Table 8).
September concentrations peaked with the presence of Cyanobacteria and Pyrrhophyta blooms
(Figure 17).
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Figure 16. Lake Las Vegas chlorophyll-a (ug/L) concentrations in surface waters at Lake
monitoring stations during 2007.

Phytoplankton

Eight (8) taxonomic divisions of phytoplankton were found at LLV-1 during 2007 (Table 10). By
abundance the most frequently observed division in 2007 was Pyrrhophyta (44.83%). The remaining
seven (7) divisions relative frequencies were as follows: Cyanobacteria (40.99%), Bacillariophyceae
(9.92%), Chlorophyta (1.68%), Cryptophyta (1.24%), Haptophyta (1.11%), Chrysophyta (0.13%),
Microflagellates (0.10%) were distributed in relation to Chlorophyta during the year (Table 10).
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Table 10. Lake Las Vegas phytoplankton species (mg/m®) identified in the 0 — 2.5 meter
composite sample at station LLV-1 during 2007.

BIOMASS FREQ RFREQ
Division Genus/Species mg/m’ % %
1. BACILLARIOPHYCEAE  Achnanthidium sp. 1.3 0.04 0.00
Anomoeoneis vitrea 29 0.09 0.01
Cyclostephanos dubius 2597.0 77.29 7.67
Cyclotella 6-10 um 21.1 0.63 0.06
Cyclotella < 6um 41.7 1.24 0.12
Cyclotella 15-20um 375 1.12 0.11
Cyclotella glomerata 179.7 5.35 0.53
Cyclotella meneghiniana 348.4 10.37 1.03
Cyclotella sp. 104.6 3.11 0.31
Nitzschia sp. (11-25um) 7.3 0.22 0.02
Nitzschia spp 17.2 051 0.05
Synedra uwlna 1.3 0.04 0.00
Total Bacillariophyceae 3360.0 100.00 9.92
2. CHLOROPHYTA Ankyra judayi 0.9 0.16 0.00
Botryococcus braunii 21.6 3.79 0.06
Chlamydomonas globosa 84 1.47 0.02
Chlorogonium sp. 0.8 0.14 0.00
Crucigenia quadrata 2 0.35 0.01
Gloeocystis sp. 13.1 2.30 0.04
Mougeaotia sp. 16.5 2.89 0.05
Oocystis gigas v. incrassata 8.5 1.49 0.03
QOocystis sp. 101.6 17.82 0.30
Pyramichlamys dissecta 2522 44,24 0.74
Quadrigula chodatii 1.30 0.23 0.00
Quadrigula closterioides 38 0.67 0.01
Scendedsmus bijuga 8.5 1.49 0.03
Scenedesmus communis 2.2 0.39 0.01
Sphaerocystis schroeteri 128.7 22.57 0.38
Total Chlorophyta 570.1 100.00 1.68
3. CHRYSOPHYTA Ochromonas sp. 45.7 100 0.13
Total Chrysophyta 45.7 100 0.13
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Table 10 continued. Lake Las Vegas phytoplankton species (mg/m’) identified in the 0 — 2.5
meter composite sample at station LLV-1 during 2007.

BIOMASS FREQ RFREQ

Division Genus/Species mg/m’ Yo %o

4. CRYPTOPHYTA Cryptomonas erosa 52.5 12.46 0.15
Cryptomonas marssonii 26.20 6.22 0.08
Cryptomonas sp. (10 -15 um) 217 5.15 0.06
Crytpomonas spp. 41.3 9.80 0.12
Kataviepharis ovalis 7.1 1.68 0.02
Rhodomonas mimuta 272.6 64.69 0.80
Total Cryptophyta 4214 100.00 1.24

5. CYANOBACTERIA Anabaena aphanizomenoides 9209.9 66.33 27.18
Anabaen inaequalis 0.5 0.00 0.00
Anabaen sp. 6.7 0.05 0.02
Aphanocapsa holsatica 1 0.01 0.00
Aphanocapsa delicatissima 13.9 0.10 0.04
Aphanocapsa incerta 12.8 0.09 0.04
Aphanocapsa puichra 15.6 0.11 0.05
Aphanothece nidulans 0.2 0.00 0.00
Chroococcus minimus 51.2 0.37 0.15
Coelomoron pusillum 61.0 0.44 0.18
Cylindrospermopsis raciborskii 2.7 0.02 0.01
Cylindrospermopsis raciborskii - sp 1.3 0.01 0.00
Lyngbya birgei 766.7 5.52 2.26
Merismopedia tenuissima 62.1 0.45 0.18
Microcystis ichthyoblabe 554.3 3.99 1.64
Microcystis incerta 0.2 0.00 0.00
Microcystis smithii 3.6 0.03 0.01
Planktolyngbya limnetica 0.4 0.00 0.00
Planktothrix agardhii 30339 21.85 8.96
Planktothrix perornata 0.7 0.01 0.00
Pseudanabaena catenata 5.1 0.04 0.02
Pseudanabaena linmetica 2.1 0.02 0.01
Pseudanabaena sp. 0.4 0.00 0.00
Single coccoid (<2 um ) 59.8 0.43 0.18
Spirulina subsaisa 35 0.03 ¢.01
Synechococcus nidulans 1.1 0.01 0.00
Synechocystis aquatilis 14.9 0.11 0.04
Total Cyanobacteria 13885.6 100.00 40.99
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Table 10 continued, Lake Las Vegas phytoplankton species (mg/m’) identified in the 0 — 2.5

meter composite sample at station LLV-1 during 2007.

BIOMASS FREQ RFREQ
Division Genus/Species mg/m’ % %
6. HAPTOPHYTA Chrysachromulina parva 3744 100 1.11
Total Haptophyta 3744 100 1.11
7. MICROFLAGELLATES  Microflageliates <3 um 0.1 0.28 0.00
Microflagellates 3-5 um 35.4 99.72 0.10
Total Microflagellates 35.5 100.00 0.10
8. PYRRHOPHYTA Ceratium hirundinella 1233.4 8.12 3.64
Glenodinium gymnodinium 0.7 0.00 0.00
Glenodinium pulvisculus 2.2 0.01 0.01
Glenodinium sp. 4.7 0.03 0.01
Gynmodinium sp. 52 0.03 0.02
Peridinium penardiforme 13822.0 91.02 40.80
Peridinium sp. 118.1 0.78 0.35
Total Pyrrhophyta 151863  100.00 44.83
TOTAL 33879.0
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Figure 17. 2007 Quarterly Phytoplankton Relative Frequency.
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In 2007 Bio-chemical oxygen demands (BODs) concentrations ranged between 2 and 3.86 mg/L.
Concentrations fluctuated the greatest during the year, coinciding with algal cycles observed. These
increases often occur with lake turn over in the fall and storm events.
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Figure 18. Lake Las Vegas Biochemical Oxygen Demand (mg/L) concentrations in surface
waters at Lake Monitoring Station (LLV-1) during 2007.
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Bacteria

Fecal coliform monitoring was completed on a monthly basis at Lake site LLV-1 in 2007. In 2007,
bacteria sampling frequency was completed weekly during the months of April through October due
to increased recreational use. Fecal coliform counts in surface waters were below body contact limits
in 2007 (Figure 18).
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Figure 18. Lake Las Vegas fecal coliform counts (MPN/100ml) in surface waters at Lake
monitoring station (LLV-1) during 2007.

Toxic Substances

Water samples for toxic analysis were collected from the surface (Om) and bottom (Im from bottom)
of station LLV-1 during December 2007, when the lake was completely mixed. These 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 compounds also were below levels
of detection. (Appendix C).
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IV. SUMMARY

The water quality in Lake Las Vegas was within the proposed water quality guidelines for
recreational uses. Average chlorophyll-a concentrations were at or below the proposed guideline of
five (5) pg/L during April and May, but exceeded the guidelines during the months of June through
October. The chlorophyll-a guideline is applied at that time of year to protect water quality during
the peak recreation period. Fecal coliform bacteria were below the action level of 200 MPN/100ml.
Concentrations of toxic metals, pesticides, herbicides and other toxic organic compounds were below
detection limits. Water quality in Lake Las Vegas continues to be very good. The total dissolved
solids and associated ions were exhibiting the highest concentrations in late fall due to summer
evaporations. At the current concentrations, irrigation water is being removed from the lake without
the need to blend with Lake Mead Water.
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v Analytical Laboratories

LABORATORY REPORT

DAT)E: Decentber 20, 2007

CLTENT:

Loke Las Vegas Master Assoctation

1605 Lake Las Vegas Parkway
Fenderson, Nevada 89011

CLIENT PROJECT:
Sampled By:  Client

Date Sampled: | 2/05/07
Time Sampled: Refer 1o COC

Report Attention: Jennifer Bay

REPORT NUMBER: 07-3693

PAGE: | of 3

CLIENT PO #:

Submitted by:  Client
Date Received: 12/05/06
Time Received: 1700

Detection Date
Sumpte D Parameter Resgult Unit Limil Method Anslyzed  Analyst
LLV 1A Om Nitrite 18 mg/l, 0.01 EPA 300.0 12/06/07 RA
Turbldiry ND NTU n BPA 180.) 12/06/07 TS
LLV 1A 20m Nitrite 1R mg/l 0.0] EPA 300.0 12106507 RA
Turbidity ND NTU 1.0 BPA 180.1 12/06/07 TS

ND: non-detect
EPA Flag: none

NOTE: GOR, 8270. nnd R151 subcontracted 10 Anmiek Tahs, Moscow, 1D (See attached lahuralory report).

REVIEWED BY: o

Ronald W, Winter
Labaralory Direcior

3638 East Sunset Road, Sulte 100 » Las Vegas, NV 89120 » Tel: 702-873-4478 Fax: 702-873-7967
4600 Kletzke Lane, Suite D-130 * Reno, NV 89502 » Tel; 775-825-1127 Fax. 775-825-1167
wwwv.ssalabs.com
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Sample It LLV 1A Om
Methed: 82608 GCMS

Silver State Analytical Laboratories
Report Number: 07-3693
December 20, 2007

Analyzed by: AF

Date Anadyzed: 12/13/07

Reporting Reporting
Result Limit Result Limit
Compaunid __Mg/L ug/L Compound pg/L el

Bromomethane ND 5 Carbon disulfide ND 15
Bromohenzene NI 5 Carbon tetrachloride ND 5
Bromochloromethans ND 5 Chlorobenzenc ND 5
Bromodichloromethane ND 5 Chloroethane ND 3
Bromoform ND 5 Chinraform ND 5
2-Butanone (MER) ND 25 Chloromethane ND 5
2-Chlaroethy! vinyl ether ND 5 ¢is- 1,2-Dichlorocthene ND 5
2-Chloromnluene ND 5 cis-1,3-Dichloropropens ND 5
2-Hexanone ND 20 Dibromochloromethans ND 5
4-Chiorotoluche ND 3 Dibromomsgthano ND 3
4-Methyl-2-Pentanone ND 20 Dichlarodifluoromethane ND 5
Acrylonitrile ND 20 Dimethy] Disuifide ND 3
Benzene ND 4 Ethylbenzens ND 5
1,1.1.2-Tetrachloroethane ND 3 Hexachlorobutadienc ND 5
1, I.1-Trichloroethanc ND 3 Isopropylbenzene (Cumene) ND 5
1.1,2,2- Tetrachlorgethane ND 5 m and p-Xylcne ND 5
1.1,2-Trichlornethane ND 5 Methylene chioride ND 5
1, -Dichlorpethane ND 3 Methyl-tert-butylether ND 5
1,1-Dichlorocthene ND 5 Naphthalene ND 5
1, I-Dichluropropene ND 5 n-Butylbenzene ND 3
1,2.3-Trichlorobenzens ND 5 n-Propylbenzens ND 5
1,2.3-Trichloropropanc ND 3 o-Xylene ND 5
1,2,4-Trichlorobenzenc ND 5 p-Isopropyttoluene ND 5

1. 2.4-Trimethylbenzenc ND 5 sot-Butylbenzene ND 5
1.2-Dlbromao-3-chloropropane ND 5 Styrcne ND 3
1.2-Dibromaethane ND 5 tert-Butylbenzene ND 5
1,2-Dichlorobanzenc ND ] Tetrachloroethene ND 4
1.2-Dichloracthanc ND 5 Toluene ND 5
1.2-Dichloropropanc ND 5 trans- [ ,2-Dichloroethene ND 5
1,3,5-Trimethylbenzene ND 5 frans- 1, 3-Dichloropropene ND 5
1,3-Dichlorobenzens ND 5 Trichlorocthene ND 5
1,3-Dichloropropane ND 5 Trichlorolluoromethane ND 5

t 4-Dichlorobenzenc ND 5 Vinyl chlaride ND 5
2.2-Dichloraprupiane ND 5

ND: non-defect
EPA Flag: nong
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Silver State Analytical Laboratorics

Report Number: 07-3693
Pecember 20, 2007
Sample ID: LLV IA 20m Analyzed by: AF
Mecthod: 82608 GCMS Date Analyzed: 12/13/07
Reporting Reporting
Result Limit Result Limit
Compound pe/l ug/L, Compoupd /L H/ls

Bromomethang ND 5 Carhon disulfide ND 15
Bromobenzene ND 5 Carhon tetrachloride nND 3
Bromachiloromethane ND 5 Chlorobenzene ND 5
Bromudlchloromethane ND 5 Chlorocthane ND 5
Bromoform ND 5 Chlurolorin ND 5
2-Butanone (MEK) ND 25 Chloromethane ND 5
2-Chiorocthyl vinyl othey ND 5 ¢ls-1,2-Dichloroathens ND 5
2-Chinratolucne ND 5 cis-1,3-Dichloropropene ND 5
2-Hexanone ND 20 Tibromochloromethanc ND 5
4-Chlorotoiuene ND 5 Dibromomethane ND 5
4-Methyl-2-Pentanone ND 20 Dichlorodiflugromethane ND 5
Acrylonitrile ND 20 Dimethy! Digulfide ND 5
Benzene ND 4 Elhylbenzene ND 5
1.1, L.2-Tetrachtorocthane ND 5 Hexachlorobutadicne ND 5
1,1, -Trichloroethans ND 5 Tsopropylhenzene (Cumene) ND 5
1,1,2,2- Tetrachloroethane ND 5 m and p-Xylene ND 5
1,1.2-Trichtoroothane ND 3 Methylene chloride ND S
1.!-Dichlorocthanc ND 5 Methyl-teri-hutylether ND 5
1,1-Dichlotocthene ND 5 Naphthalene ND ]
1,1-Dichloropropene ND 5 n-Butylbenzene ND 5
1.2,3-Trichlorobenzene ND 5 n-Propylbenzene ND 5
1.2,3-Trichloropropane ND 5 a-Xylenc ND 5
1.2.4-Trichlorabenzene ND 3 p-Tsopropyitoluene ND 5
1.2,4-Trimethylbenzene ND 5 sec-Butylbenzene ND 5
1.2.Dibvomo-3-chlorapropane ND 5 Styrene ND 5
1.2-Dibromoethane ND 5 tert-Butylbenzenc ND 5
| .2-Dichlorahcnzenc ND 5 Tetrachlorocthene ND 4
1.2-Bichloracthane ND 5 Tulueng ND 5
[,2-Dichlorepropane ND 5 trans- 1,2-Dichlorosthenc ND 5
[.3.5-Trimethylhenzene ND 5 trans-1,3-Dichloropropenc ND 3
1,3-Dichlorobenzene ND 3 Trichloroethens ND 5
1.3-Dichloropropane ND 5 ‘Trichlorofluoromethanc ND 5
1.4-Dichlorobenzene ND 5 Vinyl chiotlde ND 3
2.2-Dichlaropropane ND 5

ND. nor-derect

EPA Flag: none
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Anatek Labs, Inc.

1282 Alturas Drive + Moscow. ID 83843 + (208) 853-2830 + Fax (208) B32-9246 « emall mozcow@anateklabe.com

504 E Speague Ste. D - Spokana WA 99202 - (509) 5383999 - Fax (509} 838-4433 - amail spokane@anateklabs.com
Client: SILVER STATE ANALYTICAL LABS Batch #: 071207003
Address: 5070 S. ARVILLE STE. 6 Project Name: EPA 608/8270/8151
LAS VEGAS, NV 89118
| Attn: RON WINTER
= Analytical Results Report
L Sempie Number Q71207003004 Sampling Date 12/5/2007 Dato/Time Recaivad 12712007  11:15 AM
Client Sampte 1D LIV-1A OM/ 5893-1 Sampling Time 12:20 PM Extraction Dala 121122007
I Matrix: Water Sample Location
L
Paramoter Result Units PQl. Analysis Datg Analyst nlut_{qul Qualifiar
r 4,4-DDD ND ugil 0.01 12/13/2007 SAT EPA 608
4.4'-DDE ND ugit 0.01 12/13/2007 SAT EPA 608
el 44-DDT ND ugfl. 0.01 1211372007 8SAT EFA 600
Aldrin ND ugil am 1214352007 SAT EPA 808
alphn-BHC ND ugil om 12/13/2007 SAT EPA 808
1 Aroclor 1016 (PCB-1018) ND ugit 0.2 12143/z007 SAT EPA 808
- Aroelor 1224 (PCB-1221) ND ugiL 0.2 1211312007 SAT EPA 608
Aroclor 1232 {FCB~1232) NO ugil 0.2 12/13/2007 SAT EPA 608
| Aroclor 1242 (PCB-1242) ND ugfiL 02 12M3/2007 SAT EPA 808
| Aroclor 1248 (PCH-1248) ND ugfl 0.2 121372007 SAT EFA €08
Araclor 1254 (PCR-1254) ND upfl. 02 12113/2007 SAT EPA 608
; Aroolor 1280 (PCB-1260) ND ugfL 0.2 12/43/2007 SAT EPA 808
| ] beta-BHC ND ugh. 001 12132007  SAT EPA 608
Ll Chisrdane ND ualL 0,01 121312007 SAT EPA 608
dalts-BHC ND ugiL 0.04 12132007 8AT EPA 608
= Gieldrin ND ugil 0,01 1211312007 SAT EPA 808
. Endosullan | ND ugil. o.01 121132007 BAT EPA 608
Endosullan I ND uefl 0.m 121312007 SAT EPA G0B
Endosulfon sulfate ND ugiL 0,01 121132007 SAT EPA 608
Endrin ND uglL 0.01 1213/2007 SAT EPA 400
D Endtin aldehyda ND ugil 0.01 12M13/2007 SAT EFA 808
Endrin [izlone ND ugil an 1211312007 SAT EPA €08
1
£
®
I
! 1 Commants:
Lj ThUI'SdAV. Decembﬁl' 20 20[}7 ﬂagg {af 4



Anatek Labs, Inc.
1282 Alturas Drive » Moscow, JD 83843 » (208) BE3-2839 - {*ax (208) B82-8246 - amell roscow@anatakiabs.com
F 504 £ Sprogue Sle, D« Spoitane WA 99202 - (508) 838-3589 + Fax (508) 638-4433 - gmait spokana@anatekiabs.com
Cllent: SILVER STATE ANALYTICAL LARS Batch #: 071207003
- Address: 5070 8. ARVILLE STE & Project Name: EPA 608/8270/8151
I LAS VEGAS, NV 89118
g Altn: RON WINTER
F
] Analytical Results Report
Samplé;lumbor 071207003-001 Sampling Date 12/5/2007 DatefTime Received  12/7/2007 11115 AM
D Cliont 3ample D LIV-1A OM /7 36531 Sampling Time 1240 PM Extraction Date 1211212007
Matrix; Water Sample Location
I] Paramoter _Rosuk Units _ PQL AnalysisDate Analyst Method Qualifier
gamma-BHC (Lindana) ND ug/l 0.01 121132007 SAT £PA 60A
Haptachtor ND upl o.o01 121132007 SAT EPA 808
Heptachlor epoxide ND ught 0.01 12/1131z007 SAT EPA 608
D Mattoxychlor ND ugh. Dot 12M3/2007  SAT EPA 608
Toxaphana ND ught. 0.1 1211312007 SAT EPA 808
l Surrogate Data
{ Sample Numbor 071207003-001
Surrayate Standard Method Persent Rocovary Gonfirpl Limits
[ l Dchb EPA 608 67.0 30+130
L
r
L
I
Commeonis;
J Thursday, Dacembar 26, 2007 Page 2of 4
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Anatek Labs, Inc.

1282 Alturas Qrive + Moscow, ID 23843 » (208) 883-2839 - Fax (208) 682.0248 - eamall moscowdanatekiabs, com
504 £ Spragus Ste. I - Spokane VWA 95202 - (509) B38-3989 - Fax (509) 8384433 « emal spokane@anateklabs com

Cliant: SILVER STATE ANALYTICAL LABS Batch #: 071207003
Address: 5070 8. ARVILLE STE. 6 Project Name: EPA 608/8270/8151
LAS VEGAS, NV 89118
Attn: RON WINTER
Analytical Results Repart
Sample Number  071207003-002 Sampling Date 12/512007 DatefTimo Rocalved  12/7/2007 1115 AM
Cliont Sample ID Liv-1A 20M / 3693-2 Sampling Time 12:55 PM Extractlen Date 1212/2007
Matrix: Water Sampln Lonation
Parameter . _Result Units POL  Anclysls Date Analyst Method Cualifler
4,4'-Don NI ugiL 001 12M13/2007 SAT EPA 608
44'-DDE ND ugit bo1 121372007 SAT EPA 808
44007 ND ugll, 001 121132007  SAT EPA 608
Aldrin ND ugl o 12/1312007 SAT EPA 808
alpha-8HC NO ugiL o0 1201372007 SAT EPA 608
Araclor 1018 (PCB-1018) ND ug/L 0.2 1213/2007 BAT EPA 608
Aroclor 1221 (PCB1221) ND ugh. 02 1211312007 SAT EPA 808
Aroclor 1232 (PCB-~1232) ND ugf. 0.2 12/13/2007 SAT EPA c08
Araclor 1242 (PCB.1242) ND ug/L 02 tanaf2o07 SAT EPA gos
Aroclor 1248 (PCB-1248) ND ugl 02 12113/2007  saT EPA 608
Aroclor 1254 (PCB-1252) ND ugil 02 12H13/2007 SAT EPA 608
Aroclor 1260 (PCB-1260) ND usil 0.2 1211312007 SAT EPA 608
beta-BHC ND ugfl, 0.01 12/13/2007 SAT EPA 608
Chlordano ND ug/l, 0. 121132007 SAT EPA 608
dolta-BHC ND ugil 0.07T  12113/2007  SAT EPA 808
Dieldrin ND ug/t 001 121132007  SAT EPA 808
Endosulfan | ND ughi. 0.0 12/13/12007 SAT EPA &08
Endosulfen i ND ugiL o.01 12132007 SAT EPA 600
Endostifan sulfate ND ug/lL 0.01 1211372007 BAT EPA 608
Endrin ND ugfL 0.01 12132007 SAT EPA 608
Endrin aldahyde ND uglL 001 12M3/2007  SAT EPA 608
Endrin ketane N ug/L 001 12132007 SAT EPA 608
gamma-BrC (Lindane) ND ugllL 0.01 12M3a/z2007 SAT EPA 808
Cemmonts:
Thursday, Decembesr 20, 2007 Page 3 of 4



Anatek Labs, Inc.

1282 Aluras Drive = Moscow. ID 83843 - (208) 883-2830 - Fax (208) 862-9248 - amail mescow@anateklabs com

| 504 E Spragua Ste. D+ Spokane WA 90202 - (509) 836-3999 - Fax (509) 838-4433 « emall spokane@anateldabs.com

Client:

SILVER STATE ANALYTICAL LABS Batch #: 071207003
i Address: 5070 3. ARVILLE STE. 8 Project Name: EFA B08/8270/8151
LAS VEGAS, NV 89118
Attn: RON WINTER

Analytical Results Report

& Sample Mumber 071207003-002 Sampling Date 121512007 Dato/Time Recelved  12/7/2007 1115 AM
Client Sampic 1D LIV.1A 20M/ 3693-2 Sampling Tima 12:56 PM Extraction Date 12M2f2007
- Matrix; Water Sample Location
I
L Paramotor e e eana 1. Rosuit  Unita POL _ Analysis Dafe Anslyst  Mothod _. Qualitier
Hoptachior ND uglL oo 12/13/2007 saT EPA 608
Heptachior epoxide ND ugi. .01 12H1 312007 SAT EPA €08
M Mathaxychlor ND ugil 0.01 1211372007 SAT EPA 608
ToxXaphere ND ugiL 0.1 1211312007 8aT EPA 608
l Surrogate Data
' Samplo Nutber 071207003-002
Surrogato Standard Method Parcent Rocovary Contro! Limits
I l pce EPA 608 60.8 30-130
i l Authorized Signature :414,, Ll
=
U MEL EPA': Maxlmum Santaminant Laval
ND Not Deteciag
PQL Practinal Quantitation Limit
L
J
i ]
B
1 Commants:
L Thuraday, December 26, 2007 Paga 4 of 4
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Anatek Labs, Inc.

1282 Alturas Dnva « Moscow, ID 83843 - (208) B83-2839  Fax (208) 882.2246 - emall moscow@anatekiahs.com
504 E Spraguo Ste, D - Spokana WA 99202 - (509) 838-3999 - Fax (509) 838-4433 - email spokane@anateklabs.com

Cllent: SILVER STATE ANALYTICAL LABS Batch #: 071207003

Address: 5070 8. ARVILLE STE. § Project Name: EPA 608/8270/8151
LAS VEGAS, NV 88118

Attn: RON WINTER

Analytical Results Report

Al

I Il B B BN

=

e  d

| ]

!

Thursday, Dacembar 20, 2007

Sample Number 071207003-001 Sampling Date 12/5/2007 Date/Time Recelved  12/7/2007  11;15 AM
Cllent Sample D LIV-1A OM / 36331 Sampling Time 12:40 PM Extraction ats 1211012007
Matrix: Watar Sample Localion
Faramotar R Result  Units  PAL  Analysis Date Analysl Mathod Qualifter
1,2.4-Trichiorobenzene ND ugiL 0.5 121412007 EMP EPA 8270C
1.2-Blchierobonzene ND ugiL 0.5 1211412007 EMP EPA B270C
1,2-Diphenyl hydmzine ND ugll 0.5 12H4/2007 EMP EPA 8270C
4,3-Dlchloroberzene ND ugilL 0.5 12142007 EMP EFA B270C
1.4-Dichlorobonzong ND vgit 0.6 121442007 EMP EPA 8270C
1-Methylnaphthalens ND ug/l 0.5 12/14/2007 EMP EPA B270C
2.3,4,6-Telrachiorophenni ND ugil 0s 121412007 EMP EPA 8270C
2,9,5,6-Tetrachlorophenel ND ugh. 0.5 1241472007 EMP EPA 8270C
2,4, 5-Trichiorophanai ND ug/l. 0.5 12142007 EMP EPA 8270C
2.4,8-Trichlorephanet ND ugil, 05 121452007  EMP EPA 8270C
2,4-Dichioraphenct ND ugil 05 12/14/2007 EMP EPA B2T0C
24-Dimclhylphensl ND ug/l 0.5 121472007 EMP EPA 8270C
2.4-Dinltraphenal ND ugit 0.5 12/14/2007 EMP EPA 8270C
2.4-Dinitratoluane ND ugf/l 0.5 12142007 EMP EPA 2270C
2,68-Dinltrololuene ND ug/l 0.5 12/14/2007 EMP EPA 8270C
2-Chioronaphthalene ND ugil, 0.5 121442007  EMP EPA B270C
2.Chioraphenol ND ug/L 0.5 12/114;2007 EMP EPA BA70C
2-Mathylnaphthalene NB ugilL 05 1211472007 Emp EPA 9270C
2-Mathyiphenol ND ugfL 0.6 121412007 EMP EPA 8270C
2:Nitroaniline ND ug/l 0.5 12M4/2007  EMP EPA 8270C
2-Nifrophanot ND ugi. 05 121412007 EMP EPA 8270C
3,3-Dichiorobanzdine NE ug/l 0.8 12M14/2007 EMP EPA 82700
FH4-Methylphanal ND ug/L 0.5 121412007 EMP EPA 8270C
3-Nitraaniline ND ugiL 05 121472007 EMP EPA 8270C
4,6-Binltro-2-mathylphenol ND uglL, 0.5 12M4{2007 EMP EPA B270C
4-Bromaphenyl-phanylothor ND ugfh, 0.5 12/14/2007 EMP EPA 8270C
4.Chiorg-3-methylphano! NR ug/l. 0.5 12472007 EMP EPA 8270C
4-Chloragniline ND ugil 05 1211412007 EMP EPA 8270C
4-Chlorophenykphenylethar ND ugfi. 0.5 1211442007 EMF EPA BZ70C
4-Nliroanllino ND ug/L 0.5 1214/2007 EMP EPA 8270C
4.Nitraphenal ND ugiL 08 1211412007 EMP EPA 8270C
Acenaphthene ND ugll 0.5 121142007 EMP EPA 8270C
Acenrphthylena ND ug/L, 0.5 12/14/2007 EMP EPA 8270C
Arline ND ugil 0.5 12/14/2007 EMP EPA 8270C
Camments:
Lo
Page 1of B
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Anatek Labs, Inc.

1282 Alluras Drive + Moscow, 10 83843 - (208} 8832639 - Fax |208) 882-9246 - amail moscow@anolekiabs eam
504 E Sprague Ste D+ Spokane WA 96207 » (509) 838-3599 - Pax (508) 838-4433 » emal’ spolana@anateklabs.com

Client: SILVER STATE ANALYTICAL LABS Batch #: 071207003
Address: 5070 S. ARVILLE STE. 6 Praject Name; EPA 608/8270/3151
LAS VEGAS, NV 89118
Afttn: RON WINTER
Analytical Results Report
Sample Mumber  071207003-001 Sampling Date 12/512007 DatolTime Received  12/7/2007  11:15 AM
ClicntSample ID  LIV-1A OM / 5693-1 Sampilng Time 12:40 BPM Extraction bate 12/10/2007
Bingrix: Water Qample Location
_I_’_i'l_r_a_r_r_lgter . Result LJUnits  PQL  Analysis Date Analyst Method . Quallﬂer
Anthracena ND ugn 0.5 12/14/2007  EMP EPA 82700
Hanziding ND ugil 05 121142007  EMP EPA B270C
Benzo(ghi)pervlene ND ug/L 05 12M14/2007 EMP EPA 8270C
Bonzofalanthracona ND ugil 0.5 12/14/2007 EMP EPA BZTOC
Behzojs]pyrens NO ugh, 03  12id/2007 EMP EPA B270C
Benzob)fluoranihene ND ugil. 05 12/1472007 EMP PA 8270C
Benzo[k)Huaranthena ND uglt 0.5 121142007 EMP EPA 8270C
Banzyl alcobel ND ugh. 08 1214/2007  EMP EPA 8270C
bis(2-Chlorosthaxy)methane ND ug/l, 05 121142007  EMP BPA B270¢
ble(2-Chloroethyl)athar ND ug/L 0.5 12M4/2007 EMP EPA 8270C
bis(2-ehlorolsapropylisthar ND ug/L, 0.5 t2h4f2007 EMp EPA B270C
bis{2-Rthylhoxyl)phihalale ND ugil 0.5 121M4/2007 EMP EPA 8570C
Butylbenzyiphthalate ND ug/L 05 12H4/2007 EMP EPA B370C
Carbazols ND ugll 0.5 12114/2007 EMP EPA 8270C
Chry=ene ND ugrL 0.5 1241442007 EMP EPA 8270C
bibenzfa,hjanttracena ND ugil. 0.5 121472007 EMP EPA B270C
Dlbenzofuran ND ugil 0.5 12M4/2007  EMP EPA 8270C
Diethyiphthalote ND ug/L .5 12/14/2007 EMP EPA §2H0C
Dirnethyiphthalata ND g/l 0.5 1211412007 EMP EPA 8270C
Dhnsbiayiphthaiale ND ngh. 0.5  12/4/2007 EMP EPA 8270C
Dl-n-octylphthalale ND ug/l Q.6 1211412007 EMP EPA 8270C
Fluaranthonae nNB ugll 0.6 12/14/2007 EMP EPA B270C
Fluorene ND ugfl. 0.5 1211412907 EMP ZPA B270C
Hexachiorobemzone ND ugil 0.5 121142007 EMP EPA 82T0C
Haxachlarobutsdiens ND ugfl 06 121442007 EMP EPA 8270C
Hexnghlorocyclopentardiens ND ugll 2.8 1211472007 EMP EPA 8270C
Hexachloroethame ND ug/l. 0.5 12H4/z007 EMP EPA 8270C
Indanaf1,2,3-cd]pyrong ND vgil 05 12142007  EMP EPA 8270C
{sopharona ND ugilt 0.5 1241442007 EMP EPA g270C
Naphthaiene ND ug/l 0.5 121472007  EMP EPA 8270C
Nltrabenzene ND ugiL 05 1211412007  EMP EPA 8270C
Nitrosodimelhylamine ND ug/L ns 121412007 EMP EPA B270C
n-Nilreso-gi-n-propytamine ND ug/L 0.5 1211412007 EMP EPA 8270C
n-Nitrosodiphenylzmine ND ugh 05 12/14/2007  EMP EPA 8270C
Pentachlarophannl ND ug/l 0.5 12114/2007 EMF EPA B270C
Phenenthrane NB ug/iL 085 12114/2007  EMP EFABZTIC
Comments-
Thursday, December 20, 2007 Page 2 of &
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Anatek Labs, Inc.

1287 Alluras Drive + Mascow, 1D 83843 « (208) 8832838+ Fax (208) 862.9246 + emall moscow(@anateklabs.com
604 E Sprague Ste, D - Spokare WA 93202 - (509) §38-3859 « Fax (509) 838-4433 « omail spokane@anateklabs.com

Client: SILVER STATE ANALYTICAL LABS Batch #: 071207003
Address: 5070 8. ARVILLE STE. § Project Name: EPA 608/8270/8151
LAS VEGAS, NV 89118
Attn: RON WINTER
Analytical Results Report
Sample Number  071207003-001 Sampling Date 12/5/2007 Date/Time Receivad 127772007 1115 AM
Cltent Samplo D Liv-1A OM /36931 Sampling Time 12:40 PM Extraction Datn 12/10/2007
Matrix: Water Sampie Lovation
I_’:_Imggs_tg:_ - o Lo Rg_s_ult !Jnltsl P@L __Analysis Date Anaiyst _____Wethod Qualifier
Phenel ND ug/h 0.5 T2114/2007 EMP EPA 8270C
Pyrene ND ugil 05 12114/2007 EMP E£PA 8270C
Pytirina ND ual 05 127412007  EMP EPA 8270C
Surrogate Data
Sample Numbar 071207003-001
Surrogste Standard Method Percent Recovary Control Limits
2,4,6-Tribromophennl EPA B270C a2.8 10-423
2-Fluersbiphenyt EPA 8270C a8 19130
2-Fluorophenol EPA 8270C 785 21-110
Nltrobenzene-d5 EPA 8270C 101.8 25-130
Phanwi-ds EPA B270C 74,7 10-110
Terphanyl-d14 EPA 8270C 1052 10-126
Comments;
Thursdsy, Decambar 20, 2007 Pago30of 6 -
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Anatek Labs, Inc.

1282 Alluras Drive « Mascow, ID 83843 « (208) £83-7838 « Faox (208) 882-9748 + omall moscow@anataklabs.com

504 E Sprague Ste 0+ Spokane WA 89202 + (500 8383999 - Fax (509) 8384433 « emall spokane@snatzidabs.com

Client: SH.VER STATE ANALYTICAL LABS

Address: 5070 8. ARVILLE STE. 6
LAS VEGAS, NV 89118

Attn: RON WINTER

Batch #:

Project Name:

Analytical Results Report

071207003

E£PA 60B/B270/8151

12772007 1115 AM

Sample Numbet 071207003002 Sampling Date 12/5/2007 Date/Time Recalved

Cliont Sample i LIV-1A 20M / 3693-2 Sampling Time 12:55 PM Extraction Date 12H10/2007

Matrbe: Watar Sample Location
Parameter __Rasult Units PQL  Analysls Date Analyst _ Meathod Qualifier
1.2.4-Trichiorabanzanc ND uglL 0.5 1211412007 EMP ERA B270C
1,2-Dichiorobenzena ND ugh. 0.5 1211472007  EMP EPA B270C
1.2-0iphonyl hydrazine ND ugil 0.6 1214,2007 EMP EPA 8270C
1,3-Dichlorobenzene ND ugil 05 1211472007 EMP EPA 8270C
1,4-Dichlorobenzene ND ugit 05 12/14/2007 EMP EPA 8270C
1-Mathylnaphthalene ND ug/l 0.5 1211472007  EMP EPA 8270C
2,34,8-Tetraghlorophanol NO ugit. 0.8 121442007 EMP EPA 8270C
2,3.5.6-Tetraohieroghanel ND ugit. 0.5 1214/2007 EMP EPA 8270C
2,4,5-Trichlerephanol ND ugh. 05 1211472007 EMP EPA 8270C
2,4,6-Trlchiorophenat ND ugll 0,5 1214/2007 EMP EPA B370C
2,4-Dichloraphenol ND ugiL 05 121442007 EMP EPA 8270C
2,4-Dimethylphens| ND ugit 0.5 1211412007 EMP EPA 8270C
2,4-Dinitrophenal ND ugil 0.5 1211472007 EMP EPA B470C
2.4-Dinlrrotoluens ND ugil 05 121412007 EMP EPA B2T0C
7,6-Dinitratoittenc ND ugiL 0.5 12142007 EMP EPA 8270C
A-Chloronaphthatonc ND ugit. 0.5 121142007  EMP EPA 8270C
2.Chlorophenol ND ug/L 0.5 1211472007 EMP EPA 8270C
2-Mathyinophthalena ND ug/L 0.5 12414/2007 EMP EPA B270C
2-Methylphenol ND ug/L 0.5 1211412007 EMP EPA 8270C
2-Nitroanlline ND ug/L 0.5 121412007 EMP ERA 8270C
2-Nilrophenol ND ngil 0.5 121412007 EMP EPA B270C
3.3“Dichiorobenzldine ND ug/L 0.5 1211412007 EMP EPA B270C
A+4-Methylphanel NR ugil 0.5 12/1472007 EMP EPA 8270C
3-Nltroanlline ND ugi. 0.5 1211472007 EMP EPA 8270C
4.8-Dinltro-2-metivipheno! NOD ugiL 0.8 121142007 EMp EPA a270C
A-Bromophenyl-phenylether ND uafL. 05 121812007 EMP EPA B270C
4-Chiarm-3-malhyiphenol ND ug/lL 0.5 12/14/2007 EMP EPA 8270C
4-Chloroaniline ND ugfl. 0.5 1271472007 EMP ERA B270C
4-Chlerephenyl-phenyiether ND ug/L 0.5 121472007 EMP EPA 8270C
4-Nitrozniline ND ugil 05 1211442007 BEMP EPA B270G
4-Nltraphenol ND ugl, 0.5 12/14/2007 EMP EPA §270C
Acengphthane ND ugil 0.5 12/44/2007 EMpP EPA B270C
Acanaphthylcne ND ug/L 0.5 1211412007 EMP EPA 8270C
Aniting ND ugit 0.5 121712007 EnMe EPA B370C
Anthracane ND uL 6.5 121412007 EMP EPA B270C
Benzlding b a] st ns 1211442007 EMR EPA 8270C

Comments;
Page d of 6

Thuraday, December 20, 2007
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1282 Alturas Drive » Moscow, ID 83843 «
504 E Sprague Sie, D+ Spokane WA 99202

Anatek Labs, Inc.

Gilient:
Address:

LAS VEGAS, NV 89118
Attn: RON WINTER

(208} 883.2839 - Fax (208) 882-9246 + amall moscawi@analoklaba.com
= (509) 838-3999 - Fax (509) 838-4433 - emall spokane@anatakiabs,com

SILVER STATE ANALYTICAL LABS
5070 8 ARVILLE STE. 6

Batch #:

Project Mame:

Analytical Results Report

071207003
EPA 606/8270/8151

Sample Number
Gllent Sample ID

071207003-002
LIV-1A 20M / 3893-2

Sempling Pate
Sampling Tine

12/5/2007 Bate/Time Recalved  12/7/2007  11:45 AM
12:55 PM Extraction Date 12102007

Matrix: Waler Sample Location
_Ifalr_amelgr L ___Rasult Units PQL__Analysis Date Anmalyst Method Quallfier
Benzo(ghl)parylene ND ug/lL 05 12/14/2007  Emp EPA B270C
Benzolalanihracene ND ug/L 0.8 1211473007 EMP EPA B270C
Bonzonipyrens ND ugh, 0.5 12/14/2007 EMP EPA 8270C
Banzobfuorantiana ND ugh. 0.5 12/14/2007 EMP EPA 8270C
Banzofklluoranthene ND ug/l (/] 1211412007 EMP EPA 8370C
Bonzy! aleohnl ND uglL 0.5 1211472007 EMP BPA 8210C
bia{2-Chlorocthaxyjmethane ND uait 0.5 12/14/2007  BMP EPA 8270C
bis(2-Chlarosthyl)ether ND ugil a5 12/14/2007 EMP EPA 82700
bis(2-chiomisopropytiother ND ugiL 0.5 121412007 EMP EPA 8270C
bis(2-Ethylhexyl)phthaiate ND ugil. 05 1211412007 EMP EPA 8270C
Butylbenzylphthatate ND ugfL 0.3 1211472007 EmMP EPA B2T0C
Carbazole ND ugiL 0.8 1211472007 EMP EPA d270C
Chrysane ND ugil 0.5 12114/2007 EMP EPA 8270C
Dlbenza, hianthracene ND ugil 0.5 1214/2007 EMP EPA 83270C
Dibanzofuran ND ugfl 0§ 12/14/2007 EMP EPA 8270C
Diethyiphthalate ND Ul n.s 121412007 EMP EPA B270C
Dimethyiphthalate ND ug/lL 0.5 1211472007 Emp EPA 8270C
Dl--bulyiphihalale ND ugiL os 121412007  EMP EPA B270C
Bi-n-netylphthalate ND ugfl. 0.6 1211472007 EMP EPA B270C
Fluoranthane ND ugfl. 0.5 12/14/2007 EMP EPA B270C
Fluorene ND ugil 0.5 12/14/2007 EMP EPA B270C
Hexachlerobanzene ND ugi 0.5 12114/2007 BEMP EPA 8270C
Hexachlorabutadiene ND ug/l 0.5 1214/2007 EMP EPA 8270C
Hexachiorsoyclopeniadiene ND vgi 05 1271412007 EMP EPA 8270C
Hexachloroelhana ND ugiL 0.5 1211472007 EMP EPA 8270C
Indenal{,2,3-cd]pyreno ND ugh. 05 121412007  EMP EPA 82700
Isopharone ND ugil 0.5 1214/200F  EMP EPA B270C
Naphthalene ND ugiL 0.5 12114/2007  Emp EPA 82700
Nitrobonzane ND ug/l. 0.5 1211412007 EMP EPA B270C
Nlirosodimathyiamine ND ug/l 0.5 12/14/2007 EMP EPA 8270C
n-Nitraso-cli-n-propylamine N3 ugfL 03 1242007  EMP EPA BZ7DC
n-Nlirosediphcnylamine ND ug/t 0.5 121472007 EMP EPA B270C
Pantachiotaphonot ND ugil 0.5 12/14/2007 EMP EPA B270C
Phenanthrens ND ugfl, a5 1211413007 EMP EPA 82700
Phensl ND ugL 0.8 1214/z2007 EMP EPA B270C
Pyrans ND ugil s 1211412007 EMP ERA az7or

Gomments:
Thursday, Docamber 20, 2007 Page 5of 6



Anatek Labs, Inc.

7282 Alttras Dtive + Moscow, 1D 83843 - (208) 883-2833 + Fax (209} B82-9248 + email moscow@anatekleabs com
M 504 £ Sprogue Ste, D « Spokane WA 09202 - (500) 838-3098 - Fax (509) 838-4433 - amall snokana@analcklabs. com

Client: SILVER STATE ANALYTICAL LABS Batch #: 071207003
i Addrass: 5070 5. ARVILLE STE. 6 Project Name:  EPA 608/8270/8151
] LAS VEGAS, NV 88118

Attn: RON WINTER

o
k —

Analytical Results Report

F Sample Number  071207003-002 Sampling Date 121512007 Date/Time Recelved  12/7/2007 11:15 AM_H
L‘J Client Samplo 1D LIv-1A 20M / 3693-2 Samplihg Time 12:55 M Extraction Date 12Mof2007
Matrix: Water Sample Location
Parametor oo RSt | Units  POL Amalyals Date Analyst  Mothod Qualifter
Pyridine ND ugh, 05 121442007 EMP EPA 8270C

s &N

Surrogate Data

F Sample Numbor 071207003-002
= | Surrogato Standard Method Pareant Recovery Control Limits
j | 2,4,6-Tribromophenal EPA g270C 89.0 10-123
- 2-Fiuoroblphenyi EPA B270C 85.5 18-130

| 2-Fluorophanal EPA A270C 7.6 214110
Fi Nirobenzene-d5 EPA B8270C 1031 25-130
| Pheriol-d5 EPA a270G 74,3 10-110
L Terphenyl-dt4 EPA 8270C 104.0 19125

Authorized Slgnature ‘4/1/- @A

i

== =

MCL EPA's Maximum Centamlnan Lovei

—— e 2 s

ND Not Detocted
PQL Practienl Chuanitatian Limil
Commenis:

e el e
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Anatek Labs, Inc.

1282 Alturas Drive « Moscow, D 83843 - (208) 683-2839 « Fax (208) 882-5248 - emai meacow@anatakizbs com
504 € Sprague Ste, [ - Spokane WA 09202 » (500) §35-3090 » Fax (508} 538-4433 « gmail spokans@anataklabs,com

Client: SILVER STATE ANALYTICAL LABS Batch # 071207003

Address: 5070 S, ARVILLE STE. 6 Project Name: EPA 608/8270/8151
LAS VEGAS, NV 89118

Attn: RON WINTER

Analytical Results Report

N E

_ —

Samplc Numher  071207003-001 Sampling Date 12/672007 RatalTime Recaived 12722007 1115 AN
Cllant Sampla ID  LIV-1A OM/ 3693-1 Sampling Time 12:40 PM Extraation Date 1211212007
Matrix: Whalar Sample Loeation
Paramotor e RESURL  Unies PQOL  Analysis Date Analyst Mathod Qualifior
24,5 T ND ugll 0.1 12182007 SAT EPA B151A
24.5.TP (Slivax) ND uglL 01 12118/2007 SAT EPA 91514,
24D ND ug/l, 0.1 12/18/2007 SAT EPA 8151A
24-DB ND ugA. .1 1211612007 SAT EPA 8151A
Ozcthal ND g/l g1 12/16/2007 SAT EPA 8151A
Dalapen ND ug/l 0.1 121162007 8AT EPA 8181A
Dloamba ND uglL 0.1 12/ta/z007 SAT EPA 8151A
Dichloroprop ND ugl. 01 12116/2007 SAT EPA 8181A
1 Oinozeb ND upit 0.1 12182007 SAT EPA 8151A
jl MCPA ND ugiL 0.1 121812007 SAT EPA B151A
g Pentachterophenoi ND ugn. 0.1 12/18/2007 SAT EPA BTS1A
Piclaram ND ugi. LR 12/16/2007 SAT EPAB151A
'| w———
I Surrogafe Data
1 Bample Number 071207403-001
J Surropato Standard Method Percent Reagvary Control Limits
3,6-Dichlorobonznic Acid EPA B151A p4.5 35-145
Comments:
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Anatek Labs, Inc.
1282 Alturas Drive « Mascow. 1D 83843 - (208) 8832839 « Fax (208) 882.0246 » gmail mogcow@analaklabs con
504 E Sprague Ste. D - Spokana WA 58202 - (509) 836.3899 « Fax (509} 838-4433 + email spokane@anateklabs,comm
Client; SILVER STATE ANALYTICAL LABS Bateh #: 071207003
H Address: 5070 S. ARVILLE STE. 6 Project Name: EPA 608/8270/8151
L LAS VEGAS, NV 88118
Attn: RON WINTER
L Analytical Results Report
r Sampie Number  071207002-002 SampingDate  12/8/2007  Date/Time Recelved 12772007 11:15 AM
L Chient Sample I LIV-1A 20M / 3893-2 Sampling Timo 12:55 PM Extraction Date 1201212007
Matrix: Water Sample Location
I: Pamm_afer J— Result  Units PQL  Analysis Date Analyst Mothod Qualifier
24,5T NB ugil ot tarer200r SAT EPA 8131A
2.4.5TP (Shvox) ND vgil. 04  12M6/2007  SAT EFPA B151A
M 24-D ND uglL 0.1 121612007 QAT EPA 8151A
E 24.08 ND ugh. 0.1 1218007 SAT EPA B151A
Daclhat ND ugil 01 12162007 SAT EPA 8151A
Dalapon ND ugi/lL 0.1 12/16/2007 SAT EPA 81514
3 : Dicamba ND ugl 0.1 12M6/2007 SAT EPA 8151A
Dichioroprop ND ugh, 01  12rM612007  SAT EPA 81514
| Dinosob ND ugiL 0.1 1211612007 SAT EPA 8151A
- MCPA ND ugil 0.1 12/16/2007 SAT EPA 8151A
| ] Pentachiorophenol ND ugiL 0.1 12118/2007 SAT EPA 81614
L Plcloram ND ug/L 01 1211872007 SAT EPA 8161A
rJ Surrogate Data
Sample Number 071207003-002
Surrogate Standard Method Percent Recovery Cantrol Limits
[' 3,5-Dichiorobenzoic Asid EFAB151A 93.6 35-145
|] Authorized Signature Mﬂ QL
] MCL EPA'S Maxtmum Contaminant Leve!
ND Not Dotacted)
Pal, Practleal Guantitation ¢ 1m1
] Commuanta;
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