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1 INTRODUCTION 

Kleinfelder was retained to implement the scope of work described in the "Revised 

Aquifer Testing Work Plan, BMI Common Area Eastside," dated January 9, 2007, 

prepared for the Basic Remediation Company by Daniel B. Stephens & Associates, Inc. 

The goal of this investigation was to obtain data that characterizes the hydraulic 

parameters of the geologic materials that form the water-bearing zones at the site, with 
,,_. ., -'I, , 

primary emphasis on the alluvial aquifer (Aa) and the upper portion of the Upper Muddy 

Creek Formation (TMCf). This was accomplished through slug and pump testing 

techniques described in the scope of ~~rvices presented in a proposal to BRC dated 

April 6, 2007. The procedures and results of this work are described herein. 
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2 SITE SETTING 

2.1. SITE LOCATION 

The 8MI Common Area Eastside project site encompasses approximately 2,287 acres, 

and is located near the 8MI Industrial Complex in Clark County, Nevada, approximately 

13 miles southeast of Las Vegas and two miles northeast of the City of Henderson's 

downtown. The project location and boundaries are outlined in Plate 1. 

2.2. REGIONAL GEOLOGY AND HYDROGEOLOGY 

On the basis of drilling performed by others, the area is underlain by silt and clay layers 

interbedded with alluvial sandy units. According to published information, the 

predominant sediments found at the project site are Quaternary sediment and fan 

deposits that have been covered by settling ponds, many of which contain tailings 

derived from the Three Kids Magnesium Mine. The Quaternary sediments at surface 

elevations are generally described as an "anastimosing network of undifferentiated 

Holocene alluvium, occurring in low wash terraces and modern wash deposits" (8ell, 

1980). 

The Quaternary alluvial deposits set unconformably on silts and clays of the Tertiary 

Muddy Creek Formation. The Muddy Creek Formation sediments originate from 

extensive basin fill of lacustrine and subaerial origin (Longwell. 1965). The Upper 

Muddy Creek Formation is primarily silts and clay but occasionally includes 

discontinuous sandy lenses. The sand lenses can be several feet thick but are 

discontinuous and difficult to correlate between borings. The fine-grained lacustrine 

facies of the Upper Muddy Creek Formation are dominated by silts and clays, but also 

include discontinuous sand layers and lenses. (Kleinfelder, 2005). 

Groundwater in the alluvial aquifer is unconfined, and appears to be perched upon the 

upper fine-grained clays and silts of the underlying fine-grained facies of the Muddy 
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Creek Formation. Groundwater is also found occurring as confined aquifers in several 

of the sand units of the Muddy Creek Formation. 
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3 FIELD ACTIVITIES 

Preparatory and field activities were performed from June to August 2007 and consisted 

of the following tasks: 

• Determine suitability of existing cores for laboratory physical testing 

• Determine short-term water level fluctuations 

• Obtain new core samples for laboratory testing 

• Install and develop monitoring wells to be used for aquifer pumping tests 

• Measure depths to water in the new and pre-existing monitoring wells 

• Perform slug-testing 

• Perform step-drawdown testing 

• Perform constant-rate pumping tests 

• 
3.1. DETERMINE SUITABILITY OF EXISTING CORES FOR LABORATORY USE 

BRC had an archive of soil cores for the area of interest stored at a facility operated by 

GES of Henderson, Nevada. Kleinfelder inspected the stored cores to assess their 

suitability for laboratory hydraulic conductivity testing. Kleinfelder found the cores to be 

desiccated and unsuitable for use in hydraulic conductivity testing. It was decided to 

obtain the samples for laboratory use from cores drilled for the new monitoring wells. 

3.2. ASSESS SHORT·TERM WATER LEVEL FLUCTUATIONS 

To evaluate short-term fluctuations that could affect the interpretation of water level data 

obtained during the aquifer testing, short-term changes in water levels were monitored 

in wells MCF-06A, MCF-06B, MCF-06C. Data loggers were installed and programmed 

to collect measurements at 15-minute intervals. The data loggers recorded water level 

changes in the three wells from June 7 to July 9, 2007. Plots showing the water level 

changes for these three monitoring wells are presented in Plates 2 and 3. 
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The groundwater levels in monitoring well MCF-06A, which is screened in the Muddy 

Creek Formation from 1177 to 1197 feet, increased approximately three feet over the 

34-day period the data loggers were recording. Groundwater levels in monitoring well 

MCF-06B, which is screened from 1531 to 1551 feet in the alluvial aquifer, generally 

decreased over the same time period. Daily variations in the groundwater levels in 

monitoring well MCF-06B suggest the aquifer is being influenced by barometric 

pressure and may indicate the aquifer is either semi-confined or confined. 

Groundwater levels in monitoring well MCF-06C, which is screened from 1554 to 1574 

in the alluvial aquifer, increased approximately 1.28 feet over the recording time period. 

Because the water levels in this well did not appear to fluctuate in response to daily 

barometric pressure changes, Kleinfelder assumes the aquifer is unconfined. 

Water levels were recorded in monitoring wells at the AA-09, AA-20 and AA-08 sites 

either before or after the aquifer test. Measurements in monitoring wells at AA-09 show 

water levels generally rising before the aquifer test on June 22, 2007. Water levels 

remained relatively constant after 1b.E? aquifer test. 

Water levels in monitoring wells at the AA-20 site increased approximately one foot 

during the 40 days before the aql;lifer test. 

Water levels in the shallower monitoring wells at the AA-08 site steadily decreased· 

before the aquifer test and rose notably after the aquifer test. The rise in groundwater 

level after the aquifer test period increased water levels to above the initial water levels 

at the beginning of the pump test. 

3.3. SOIL BORINGS AND MONITORING WELL INSTALLATION 

Soil boring and monitoring well logs are in Appendix A. 

Kleinfelder's subcontractor, Boart-Longyear of Mesa, Arizona, drilled 10 soil borings and 

completed 6 as wells under the oversight of our geologist. The 10 soil borings were 

drilled using the Rotosonic® method, which allowed us to obtain continuous core 

samples. This method uses variable high frequency vibration generated by a sonic drill 

head to advance the core barrel and drill casing. The four-inch diameter core barrel is 
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vibrated and slowly rotated to obtain either a continuous core of soil. The core barrel 

was also used to remove the drill cuttings from the borehole, leaving a relatively clean 

hole. Advancement of the sonic casing during drilling prevents caving of the hole and 

seals off upper water zones, reducing the potential for cross-contamination of different 

aquifer zones. During monitoring well construction, the sonic casing is slowly vibrated 

out of the hole as the filter pack sand, bentonite seal, and well grout fill the annulus. 

The vibration densifies the filter pack material during withdrawal of the drill casing, 

reducing or el!minating the usual .sYrQil1g req~ired to set the filter pack. 

Kleinfelder's geologist lithological.ly logged the cores as the borings were drilled. Pilot 

borings for the wells were reamed using an air-rotary casing hammer drilling rig. 

The soil borings were drilled in locations selected on the basis of the BRC work plan 

submitted to the NDEP. Soil samples from depths below the water table were selected 

for physical testing to obtain aquifer characteristics data. 

One of the wells was completed as a four":inch extraction well near wells AA-OB. The 

new well served as a pumping well, while the existing wells served as observation wells. 

The extraction well was screened across the entire Qal saturated thickness, which was 

found to extend to 60 feet at AA-OB. The remaining five wells, constructed with 2-inch 

casings, were intended to serve as observation wells for the pumping tests 

Soil cuttings generated from the drilling operation were contained in 55-gallon drums and 

were left nearby to be transported from the site at a later date. 

The monitoring wells were constructed as follows: screened sections of Schedule 40 PVC 

were lowered into the borings; the PVC sections were surrounded by and covered by silica 

sand filter packs (#3), two-foot thick bentonite transition seals were installed above the 

filter packs; and the annuli were grouted to the surface with neat cement. The wells were 

finished with locking pressure caps situated within monument-style well vaults. The 

bottom cap of each well was threaded. Soil boring depths and new monitoring well 

construction details are presented in Table 1, below: 
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Table 1 - Soil Boring and New Monitoring Well Construction Details 

Soil Borings Date 
Depth 

Casing Stick-up ags Screen Interval 
Casing 

& New Wells Completed 
bgs 

(ft) (ft) 
Diameter 

(ft) (in) 

AA-06 6/3/2007 65 
AA-08-0WA 6/4/2007 60 3.1 10 to 60 2 
AA-08-0WB 6/5/2007 50 3.1 10 to 50 2 
AA-08-EW 6/5/2007 60 3.1 10 to 60 4 
AA-09-0W 6/1/2007 70 3.0 30 to 70 2 
AA-20-0W 6/2/2007 55 3.1 15 to 55 2 
B-1 5/31/2007 100 
B-2 5/31/2007 100 
B-3 5/29/2007 80 
B-4 6/1/2007 90 

Bgs Below ground surface -.. 
Ags Above ground surface 
Ft Feet 
In Inches 
NA Not available 

No new wells were installed near moniJori_ng well M-26 as outlined in the work plan due to 

land access issues. These wells and the. associated aquifer test will be completed at a 

later date when an access agreement is obtained. 

After the monitoring wells were installed, the top of each well was surveyed by a licensed 

land surveyor contracted directly to BMI, so that depth to groundwater measurements in 

the wells could be converted to groundwater elevations used to assess groundwater 

gradients. 

3.4. MONITORING WELL DEVELOPMENT 

A minimum of 48 hours after installation, Kleinfelder's subcontractor, Boart-Longyear, 

developed the monitoring wells using a Pulstar 20000 HD pumping/development rig. 

Before beginning development, the static water levels in the wells were measured and 

recorded. During development, surging along the screened intervals of the wells was 

performed to set the sand packs, and the wells were bailed using a stainless steel 

piston bailer to remove sediment. The discharge was periodically monitored for clarity, 

pH, temperature, and specific conductance. Development was considered complete 
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when the purged water was relatively clear, and the monitored parameters were 

relatively stabile. 

The well development purge water was contained and disposed of in a pond at the BMI 

site as designated by the client. 

3.5. WATER LEVEL MEASUREMENT 

Several days after the new wells were developed, Kleinfelder measured the depth to 

water in each of the site monitoring wells. The water depth measurements and 

calculated groundwater elevations are presented in Table 2, below: 

Table 2 
Groundwater Elevations in New and Pre-existing Monitoring Wells 

Top of 
Depth to Static Water 

Well Date Casing Water Level Elevation Measured Elevation 
(ft) (ft) . (ft) . 

MCF-06C (AA-06C 6/2/2007 16,33.12 51.60 1581.52 
MCF-06B Q/5/2007' .1633.18 54.39 1578.79 
MCF-06A 6/5/2D07 1588.80 43.66 1545.14 
lAA-08-oWA 6/4/2007 1581.03 14.6 1566.4 
AA-08-0WB 6/5/2007 1580.97' 15.2 1565.8 
AA-08-EW 6/5/2007 1581.86 15.7 1566.2 
lAA-09-oW 6/27/2007 1695.95 36.3 1659.6 
MCF-09C 6/5/2007 1696.23 36.36 1659.87 
MCF-09B 6/5/2007 1685.77 36.10 1649.67 
MCF-09A 6/5/2007 1695.87 38.31 1657.56 
AA-20-0W 7/10/2007 1629.07 27.1 1602.0 
AA-20 6/5/2007 1628.49 27.27 1601.22 

3.6. LABORATORY TESTING 

Because it was determined that the archived soil cores were not usable for the 

laboratory determination of hydraulic parameters, new samples needed to be collected. 

Kleinfelder oversaw drilling of 10 soil borings at three locations within the east side of 

the upper ponds. The borings were continuously core sampled at depths below the 

water table, within the alluvium and upper portion of the TeMf. Kleinfelder lithologically 
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logged the three-inch diameter cores and selected samples for physical testing. 

Monitoring wells were installed in five of the soil borings. 

The depths for the monitoring wells and borings are listed in Table 1. The selected soil 

samples were tested using the following ASTM methods: 

Analysis/Method 

Initial volumetric and gravimetric water content 

ASTM 02216/04643/02974 , . ~ .. 

Ory bulk density ASTM 02937/ MOSA 1 Chp.13 

Calculated total porosity ASTM 02435/ MOSA 1 Chp.18 

Saturated Hydraulic Conductivity 

Flexible Wall ASTM 05084 

Rigid Wall ASTM 02434 

Specific Gravity (Particle Density) 

Fine « 4.75 mm diameter material) ASTM 0854 

Coarse (> 4.75 mm diameter material) ASTM C127 

Particle size analysis (Wet) 

Standard Sieves with Wash ASTM 0422 

Hydrometer (applicable when >5% fines) ASTM 0422 

Total or Fractional Organic Carbon 

Analysis performed by Hall laboratory in Albuquerque, NM 

The results for the various tests are listed in Tables 10 through 15. The soil sample 

physical testing reports are also presented in Appendix B. 

Oata posted from the results of the testing listed in Tables 10 to 15 will be used to 

provide soil property information to develop the conceptual model and computerized 

groundwater model outlined in the Groundwater Modeling Work Plan development by 

Oaniel B. Stephens and Associates, Inc in January 2007. 

83173.10/LVE7R408 
Copyright 2007 Kleinfelder 

Page 9 of 22 November 16. 2007 



I<LEINFELDER 

4 AQUIFER TESTING 

4.1. SLUG TESTING 

Kleinfelder performed aquifer slug tests on eight wells, MCF-03B, MCF-06C, MCF-16C, 

AA-13, AA-22 , AA-07, AA-09, and AA-20. Five of these slug tests were performed per 

the DSBS&A standard operating procedure (SOP) as outlined in Appendix C of the work 

plan. The remaining three were tested with a single slug test due to the long time 

period for water level recovery. 

A 10-foot slug was created by filling a two-inch diameter PVC pipe with sand and 

sealing both ends. A five-foot-Iong, two-inch diameter slug was constructed for wells 

with smaller saturated aquifer thicknesses. Field staff repeated each slug test at least 

twice with a third test performed if the results from the first two were not similar. 

Monitoring wells MCF-06C, MCF-16C, and MCF-03B were slug tested once due to slow 

recovery of water levels in the wells. 

The changes in water levels in the wells were recorded using a 30 psi In-Situ Troll 700 

data logger. The data loggers were set to record detailed early Ume information. The 

Bouwer-Rice solution in Aquifer Test Pro was used to calculate the hydraulic 

conductivities listed in Table 3. The initial filter pack response and the secondary 

response were identified in the analysis. Only the secondary response was used to 

determine the hydraulic conductivities. The plots the recovery responses and 

monitoring well logs for the slug test data are located in Appendix C. 

Table 3 - Hydraulic Conductivities Based upon Slug Testing Results 

Well Number 

AA-20 Slug In-1 
AA-20 Slug Out-1 
AA-20 Slug In-2 
AA-20 Slug Out 2 

83173.1 OIL VE7R408 
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Slug Length 
(feet) 

5 

5 

Initial Water Level 
Hydraulic Conductivity Displacement 

(feet) (feet/day) 

0.747 29.0 
1.765 32.5 

Bad Data 
1.154 44.0 
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Table 3 - Hydraulic Conductivities Based upon Slug Testing Results (Continued) 

Slug Length Initial Water Level Hydraulic Conductivity 
Well Number Displacement 

(feet) (feet) (feet/day) 

MCF-16C Slug In 5 0.741 0.24 
MCF-03B Slug In 10 2.947 0.18 
"AA-13 Slug In-1 10 

.. 
1.551 12.2 

AA-13 Slug Out-1 2.418 14.2 
AA-13-Slug In-2 10 1.981 11.2 
AA-13 Slug Out-2 2.107 12.5 

. AA-07 Slug In~1 . 
10 2.436 8.0 

AA-07 Slug Out-1 1.965 6.5 
AA-07 Slug In-2 10 1.685 5.0 
AA-07 Slug Out-2 1.990 8.0 
AA-22 Slug In-1 10 1.003 0.6 
AA-22 Slug Out-1 2.261 0.3 
AA-22 Slug In-2 10 1.174 0.5 
AA-22 Slug Out-2 2.284 0.6 
AA-09 Slug In-1 10 0.876 Abnormal Oscillatory 

Response - Unusable 
Data 

AA-09 Slug Out-1 1.789 67.3 
AA-09 Slug In-2 10 Abnormal Oscillatory 

Response - Unusable 
Data 

AA-09 Slug Out-2 1.909 58.4 
AA-09 Slug In-3 10 Abnormal Oscillatory 

Response - Unusable 
Data 

AA-09 Slug Out-3 1.736 62.0 
MCF-06C Slug In 5 5.8 1.5 

The groundwater responses in all of the tests were similar for both the slug-in and the 

slug-out tests. Each successive test in a monitoring well remained relatively constant 

without showing an increase in hydraulic conductivity. The slugs in all of the tests came 

out of the well clean without any silts or clays. The clean slugs and the consistency of 

the tests results suggest the wells are well developed. Minor differences in the 

responses are noted when plotting the recovery curves for the tests where small 

oscillatory responses in a few of the slug in tests occurred in a few of the tests. The 

oscillatory responses occurred in the initial phase of the tests associated with the well 
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filter pack. The generally low hydraulic conductivities found in most of the wells may 

have helped to keep the range of the values consistent. 

The slug tests at AA-20 included two slug-in and two slug-out tests. The second slug-in 

test produced bad data, likely caused by the slug disturbing the data logger cable during 

insertion. The screened interval in AA-20 is logged as silty sand with gravels. The 

range of hydraulic conductivities from 29 to 44 feet per day falls within the expected 

values for a silty sand or fine sand. 

A single slug-in test was performed at MCF-16C. The change in water level from the 

slug-in test took 225 minutes to fully recover. The saturated section within the screened 

interval is logged as sandy silt. The tested hydraulic conductivity of 0.24 feet per day 

matches the values commonly found in sandy silts. Lithologies logged in the upper 

section of the screen include poorly graded gravel and poorly graded sands. The low 

value of the tested hydraulic conductivity suggests the coarser sediments were not 

saturated and did not affect the groundwater response. 

A single slug in test was performed at MCF-03B. The change in water level from the 

slug-in test took 182 minutes to fully recover. The screened lithologies for this 

monitoring well include sandy silt and: silt with clay. The hydraulic conductivity of 0.18 

feet per day in this test is reflective more by the sandy silt lithology and less of the silty 

clay which would likely cause a lower value. 

The hydraulic conductivities tested in AA-13 ranged from 12.2 to 14.2 feet per day. The 

lithologies within the screened section of AA-13 include poorly graded sand, poorly 

graded gravel with silt, poorly graded gravel, and very fine silt. The hydraulic 

conductivities tested in this well are more commonly associated with fine sands. 

The screened lithologies in monitoring well AA-07 are logged as silts interbeds of silty 

sand with gravel and gravelly silty sand. The silty sand layers occur in thin layers 

throughout the screened interval. The gravelly silty sand occurs at the base of the 

screen. The tested hydraulic conductivities ranging from five to eight feet per day in AA-

07 are common to silty sands and not the silts. 
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The lithologies in the screened section of monitoring well AA-22 is predominately poorly 

graded sand in the upper half and in poorly graded gravel with sand in the lower half. 

The hydraulic conductivities tested in AA-22 range from 0.3 to 0.6 feet per day. These 

hydraulic conductivities are commonly found in silty sands to fine sands suggesting the 

poorly graded sands in this well likely have a significant finer grained sand component. 

Monitoring well AA-09 was tested with three slug-in and slug-out tests. The slug-in tests 

produced an abnormal oscillatory response that could not be analyzed with a known 

solution. The slug-out tests resulted in normal curves without oscillation, with a range of 

hydraulic conductivities from 58.4 to 67.3 ft/day. These hydraulic conductivity values 

are commonly associated with silty sand that is found within the screened section of this 

well. 

4.2. PUMPING TESTS 

According to Kleinfelder's authorized work scope (April 6, 2007), aquifer pump testing 

was to be performed in six_well~: ~xisting wells, AA-07, AA-09, AA-20, MCF-06C; and 

new wells AA-08 and AA-026. KI~in.felder cancelled the MCF-06C and AA-07 testing, 

. because. the s'lug testing result~ indicat(Jd that we could expect low hydraulic 

conductivities of less than 10 feet per day. The pump testing at AA-26 was cancelled . .. ~ 

because we were unable to obtain authorization to access the well site. 

Groundwater extracted from the wells during the pump tests was contained at the site in 

frac tanks provided by Rain for Rent of Las Vegas, Nevada. The contained water was 

either transferred by water truck or piped to an existing pond on the project site 

designated by the client. The volume of groundwater transferred to the pond was 

recorded and reported to State of Nevada officials. 

The hydraulic conductivity and storage coefficients for the data from the pump tests 

were analyzed using Theis equation derived routines in Aquifer Test Pro, Version 4.0 

from Waterloo Hydrogeologic. The modeled curves for the data assume the following 

conditions: 

83173. 1 0/LVE7R408 
Copyright 2007 Kleinfelder 

Page 13 of 22 November 16. 2007 



KlEINFElDER 

The aquifer is unconfined. 

• The aquifer is isotropic. 

• The aquifer is infinite 

• Discharge is constant during the constant rate tests. 

• Discharge is constant during the tests 

• The well screens penetrating the entire saturated zone. 

The water table in an unconfined aquifer is equal to the elevation of the head, therefore, 

transmissivity is no longer constant, and it will decrease with increasing drawdown. 

This means that there is not only horizontal flow to the well, but there is also a vertical 

component, which will increase the closer you get to the well. Since transmissivity in 

unconfined aquifers is not constant, there is no closed solution for this aquifer type. The 

Theis equation can be corrected in these situations. by using the Jacob (1944) 

correction to compensate for changes in transmissivity. 

The Agarwal (1980) method was used to analyze the recovery period data from the 

pump tests. The Agarwal method assumes there is a two-dimensional radial 

convergent flow field, in an infinite confined aquifer, with a fully penetrating well, with or 

without skin effect, and no well-b~re storage. 

Plots of the modeled data and well logs from each of the aquifer tests are in Appendix 

D. 

4.2.1. Pumping Test at AA-09 

On June 26, 2007, Kleinfelder conducted a step-drawdown test at monitoring well site 

AA-09C. The test was conducted using a Grundfos pump capable of variable pumping 

rates up to 40 gallons per minute (gpm). Monitoring well MCF-06C (AA-09C) was used 

as the extraction well for the test. Monitoring wells MCF-09A, MCF-098 and AA-090W 

were used as observation wells. In-situ Troll 700 data loggers were set in the pumping 
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well and the observation w'ells before beginning the test. The initial depth to water at 

the start of the tests for AA-090W was 36.3 feet from top of casing (toc) in the well. 

The initial pumping rate for the step test was set at five gpm and pumped for 90 minutes 

with resulting drawdown of 0.97 feet. The pumping rate was increased to 15 gpm, 

which caused drawdown to the bottom of the well at the level of the pump. The 

pumping rate was reset at 5 gpm and the water levels rapidly returned to a drawdown 

level of 0.91 feet. The five-gpm rate was increased after 109 minutes to seven gpm, 

causing an increase in drawdown to 2.1 feet. The seven-gpm rate was maintained until 

the end of the test at 186 minutes, when drawdown had reached the level of the pump 

at the bottom of the well. 

On the basis of the step-drawdown testing results, Kleinfelder selected a pumping rate 

of 5.7 gpm for the constant rate test. 

On June 27, 2007, Kleinfelder began a constant-rate pumping test of AA-09C. The 

pumping rate was set at 5.7 gpm and maintained for 13 hours. Drawdown was 

monitored in wells AA-090W, AA-09a, MCF-098, and MCF-09C and recorded. 

Drawdown from pumping occurred in AA-09 and AA-090W, while no dra.wdown was 

observed in MCF-09A or MCF-098. The pumping rate of 5.7 gpm created an . . 
approximate drawdown of 4.2 feet in the extraction well over the duration of the test. 

Drawdown began to increase at 12.7 hours into the test, suggesting a boundary 

condition had be'en en.countered. The test was terminated at 13 hours and groundwater 

levels were allowed to recover. 

Table 4 shows the pumping rate, test duration and resulting drawdown for the constant 

rate drawdown test for AA-09C. 

Table 4 - AA-09 Drawdown, Pumping Rate, Test Duration, and Recovery Time 

Well Number Date 

AA-09 6/27/2007 
AA-090W 6/27/2007 
MCF-09A 6/27/2007 
MCF-098 6/27/2007 

83173,1 OIL VE7R408 
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Initial 
Water Drawdown 
Level Feet 
(amsl) 

1657.63 5.14 
1658.74 0,49 
1659.6 0 

1659.67 0 
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Test Recovery Pumping 
Rate Duration Time 

(minutes) (minutes) 

5.7 780 547 
- - -
- - -
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Analysis of pre-test and post-test water level measurements indicated a change of less 

than 0.1 fooUday at the monitoring well site. No correction was applied to the test data. 

The results from the step test, constant rate, and the recovery tests are listed in Table 5. 

Table 5 Aquifer Pumping Test Results for Well AA-09 

Hydraulic 
Storage Radial Distance to 

Test Well Name Conductivity 
(ft/day) 

Coefficient Pumping Well 

Step Test ,. AA-09C 11.1 na 

Constant Rate AA-09C 9.6 na 
AA-090W 15.4 0.0572 29.29 

Recovery AA-09C 9.6 na 
AA-090W 

--~. , 
14.4 0.0191 29.29 

Mean 12.0 0.0665 
Geometric Mean 11.8 
Percent 
difference 2.0 

The lithologies logged in monitoring well AA-09C are poorly graded sand, poorly graded 

sandy gravel, and very sandy silt. The hydraulic conductivities tested at the AA-09 site 

are common to silty sands to fine sands. Storativity values from monitoring well AA-

090W were 0.0572 and 0.0665. These storativity values are within the range 

associated with unconfined conditions. 

4.2.2. Pumping Test at AA-20 

On July 10, 2007, Kleinfelder conducted a step-drawdown test of well AA-20C using a 

three-inch Grundfos pump capable of variable pumping rates up to 30 gpm. The initial 

pumping rate was set at three gpm and pumped for 90 minutes with a resulting 

drawdown of 0.80 feet. The pumping rate was increased to five gpm, which resulted in 

increasing drawdown for the next 90 minutes. On the basis of the step-drawdown 

testing results, a pumping rate of four gpm was selected for the constant rate pump test. 
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On July 11, 2007, Kleinfelder began a constant-rate pumping test of AA-20C. The 

pumping rate was set at four gpm and maintained for a period of 6.5 hours. A 

drawdown of approximately 2.4 feet was observed in the extraction well AA-20C. 

Drawdown began to increase at 3.7 hours into the test, suggesting a boundary condition 

that provided a source of water had been encountered. The test was terminated at 8.2 

hours and allowed to recover. 

The initial depth to water at the start of the tests for AA-200W was 27.1 feet from toe in 

the well. 

Table 6 shows the details for drawdown, pumping rate, and test duration for AA-20. 

Table 6 - AA-20 Drawdown, Pumping Rate, Test Duration, and Recovery Time 

Initial Water Drawdown Pumping Test 
Recovery Well Number Date Duration 

Level (amsl) Feet Rate 
(minutes) Time 

AA-20 7/11/2007 1601.73 2.52 4.0 492 416 
AA-200W 7/11/2007 1601.72 0.21 - - -

Analysis of pre-test and post-test water level measurements in AA-20 indicated a 0.19 

foot/day rise in water le~els at the monitoring well site. A 0.19 foot/day correction was 
- , . 

applied to the test data. Results for the step test, pump test and recovery test are listed . . 
in Table 7. 

Table 7 - Aquifer Pump Testing Results for Well AA-20 

Test 

8te2.. Test 

Constant Rate 

Recovery 

Mean 
Geometric Mean 
Percent difference 

83173.1 OIL VE 7R408 
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Well Name 

AA-20 

AA-20 
AA-200W 

AA-20 
AA-200W 

Hydraulic 
Storage Conductivity 

Jft/dan 
Coefficient 

33.6 na 

22.7 na 
69.0 0.0379 

29.7 na 
52.1 0.0450 

41.4 0.0415 
38.2 
7.6 
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The hydraulic conductivities at monitoring well AA-20 ranged from 22.7 to 69.0 feet per 

day. The lithologies in the screened section of monitoring well AA-20 are predominately 

silty sands with gravel. The range of hydraulic conductivities tested at this site are 

commonly found in fine to medium sands. The storativities of 0.0379 and 0.0450 are 

within the range of values associated with unconfined aquifers. 

4.2.3. Pumping Test at AA-08 

On July 1B, 2007, Kleinfelder conducted a step-drawdown test of well AA-OB using a 

three-inch Grundfos pump capable of variable pumping rates up to 42 gpm. The initial 

pumping rate was set at 15 gplTl 9.nd pumped for 90 minutes with a resulting drawdown 

of 0.25 feet. The pumping rate was increased to 20 gpm, which caused a drawdown 

increase to 0.41 feet. The pumping rate was increased to 30 gpm, which resulted in a 

drawdown increase to 0.61 feet. The pumping rate could not be increased above 30 

gpm with the installed pump due to the increased back-pressure caused by the pipeline 

to the water tanks. On the basis of the step-drawdown testing results, a pumping rate of 

30 gpm was selected for the constant-rate test. 

The constant-rate pumping test was begun in the evening of July 1B, 2007 using well 

AA-OBEW as the extraction well. The pumping rate was set at 29 gpm and maintained 

for 24 hours. Drawdown during pumping was noted and monitored in wells AA-OBEW, 

AA-OBOWA, and AA-OBOWB. At 24 hours, the pump motor failed, at which time the 

recovery rates for the wells were recorded. The pumping rate of 29 gpm created an 

approximate drawdown of 0.33 feet over the duration of the test in AA-OBEW. 

Drawdown in the monitored wells began to decrease (i.e., water levels began to 

increase) during the test suggesting a boundary condition had been encountered. The 

potential exists that water from the ponds at the wastewater treatment plant to the south 

of the tested wells may have caused the boundary condition and contributed to the 

increase in groundwater levels. The initial groundwater level in AA-OBEW was 

measured at 15.66 feet toc at the start of the tests. Table B shows the details for the 

constant rate drawdown test for AA-OBEW. 
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Table 8 - AA-08 Drawdown, Pumping Rate, Test Duration, and Recovery Time 

Initial Water Drawdown Pumping 
Test 

Recovery 
Well Number Date Duration 

level (amsl) Feet Rate 
(minutes) 

Time 

AA-08EW 7/18/2007 1565.34 0.328 29.0 1440 390 
AA-080WA 7/18/2007 1565.76 0.018 - -
AA-080WB 7/18/2007 1566.32 0.070 

Analysis of pre-test and post-test water level measurements indicated a change of less 

than 0.1 foot/day at monitoring well site AA-08. No correction was applied to the test 

data. However, an abnormal curve in the drawdown plots for the constant rate pumping 

test suggests a possible rise in groundwater levels during the test. Results for the step 

test, pump test and recovery test are listed in Table 9. 

Table 9 - Aquifer Pumping Test Results for Well AA-08 

Hydraulic Storage Radial Distance 
Test Well Name Conductivity 

(ft/day) 
Coefficient to Pumping Well 

Step Test AA-08 EW 192.0 na 

Constant Rate AA-OBEW 654.0 na 
AA-OBOWA 564.0 0.0920 29.35 
AA-OBOWB B46.0 0.0292 63.66 

Recovery AA-OBOEW 417.0 na 
AA-OBOWA 446.0 0.14B 29.35 
AA-OBOWB 451.0 0.0409 63.66 

Mean 510.0 0.0775 
Geometric Mean 469.5 
Percent 
difference 7.9 

The lithologies logged in monitoring wells at AA-08 are listed as silty sands with gravel, 

silty gravel with sand, well graded sands, and well graded gravels. The hydraulic 

conductivity results from pumping test in these wells range from 192 to 846 feet per day. 

These hydraulic conductivities are consistent with values commonly associated with 
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sandy gravels and gravels. The storativity values ranged from 0.148 to 0.0292 

indicating unconfined conditions. 
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5 FINDINGS 

Hydraulic conductivities derived from slug testing ranges from 0.18 to 67.3 feet per day. 

Hydraulic conductivities from aquifer testing produced values from 9.6 to 846.0 feet per 

day. 

During the pumping tests at AA-09 and AA-20, the extraction rates of 5.7 and 4.0 gpm, 

respectively, were lower than antiCipated. The shallower monitoring wells at both of the 

sites had sufficient drawdown to allow for analysis of the data. 
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Sample 
Identification Sample Depth (ft) ASTM Test Method Sample 

Type
Confining 
Stress, psi

Permeability, 
cm/sec

Average 
Hydraulic 
Gradient

Effective Cell 
Pressure, psi

Specimen Height, cm 
(Before/After Test)

Specimen Diameter, cm 
(Before/After Test)

Dry Unit Weight, pcf 
(Before/After Test)

Moisture Content, % 
(Before/After Test)

AA-20-OW 30-31.5 D5856 Sample 
Linear 11.5 1.35E-07 6.1 11.5 5.08/5.08 4.85/4.85 79.6/77.2 39.6/40.8

AA-20-OW 50-51.5 D5856 Sample 
Linear 19.0 6.38E-08 9.9 19.0 5.08/5.05 4.85/4.85 93.7/95.1 28.0/28.3

AA-06 55-56.5 D5856 Sample 
Linear 21.0 1.64E-07 8.0 21.0 5.97/5.97 5.08/5.08 81.9/83.5 40.9/36.2

AA-06 60-61.5 D5856 Sample 
Linear 23.0 1.64E-08 8.7 23.0 5.08/5.05 4.85/4.85 90.0/90.5 29.9/28.2

AA-09-OW 55-56.5 D5856 Sample 
Linear 21.0 2.80E-08 9.3 21.0 5.08/5.08 4.85/4.85 84.1/84.1 35.1/36.5

AA-09-OW 70-71.5 D5856 Sample 
Linear 27.0 3.96E-07 5.7 27.0 5.08/5.08 4.85/4.85 63.2/62.6 59.3/60.1

AA-08-OWB 35-36.5 D5856 Sample 
Linear 13.4 1.02E-03 10.7 13.4 5.08/5.08 4.85/4.85 119.1/119.1 9.7/14.9

AA-08-OW 15-16.5 D5856 Sample 
Linear 6.0 2.41E-03 2.2 6.0 5.08/5.08 4.85/4.85 114.3/114.3 14.5/14.7

AA-08-OW 40-41.5 D5856 Sample 
Linear 15.0 1.33E-03 4.3 15.0 5.08/5.08 4.85/4.85 116.1/116.1 15.5/16.5

B-1 65-66.5 D5856 Sample 
Linear 1.74E-03 3.9 25.0 5.08/5.08 4.88/4.88 110.0/112.3 15.8/16.7

B-1 95-96.5 D5856 Sample 
Linear 36.0 1.04E-07 10.7 36.0 5.08/5.08 4.85/4.85 64.4/65.1 59.0/58.9

B-2 60-61.5 D5856 Sample 
Linear 22.9 4.40E-08 14.2 22.9 5.08/4.57 4.85/4.85 93.3/108.1 29.5/20.2

B-2 90-91.5 D5856 Sample 
Linear 34.4 1.58E-07 9.9 34.4 5.08/5.08 4.85/4.85 80.2/81.0 40.3/42.5

B-3 55-56.5 D5856 Sample 
Linear 1.75E-04 10.4 21.0 5.08/5.08 4.85/4.85 112.7/113.9 17.0/18.5

B-3 75-75.6 D5856 Sample 
Linear 29.0 2.72E-08 9.1 29.0 5.08/5.08 4.85/4.85 81.9/81.9 38.3/38.8

B-4 35-36.5 D5856 Sample 
Linear 6.64E-04 8.1 13.4 5.08/5.08 4.85/4.85 103.2/104.3 25.7/23.2

B-4 80-81.5 D5856 Sample 
Linear 30.5 1.15E-07 8.3 30.5 5.08/5.03 4.85/4.85 82.9/80.4 34.8/34.5

Project Number: 83173

Project Name:  BMI Aquifer Test
Table 10  HYDRAULIC CONDUCTIVITY

Henderson, Nevada
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Sample 
Number Location

Sample 
Depth     

(ft)

ASTM Test 
Method

Tare Weight 
of Pan 

(grams)

Wet Weight of 
Sample & Tare 

(grams)

Dry Weight of 
Sample & Tare 

(grams)

Weight of 
Moisture 
(grams)

Dry Weight of 
Sample 
(grams)

Percent 
Moisture

29393 B-1 60 D-2216 433.1 3708.8 3102.8 606.0 2669.7 22.7

29393 B-1 93 - 93.5 D-2216 536.3 1361.0 1068.0 293.0 531.7 55.1

29396 B-2 60 D-2216 538.7 1082.1 948.5 133.6 409.8 32.6

29396 B-2 94.5 - 95 D-2216 608.2 1280.3 1092.2 188.1 484.0 38.9

29392 B-3 59.5 - 60 D-2216 522.7 1012.7 837.7 175.0 315.0 55.6

29392 B-3 72.5 D-2216 231.2 625.8 515.3 110.5 284.1 38.9

29395 B-4 37.5 D-2216 239.0 475.2 409.7 65.5 170.7 38.4

29402 B-4 46 - 47 D-2216 439.0 2360.5 2072.3 288.2 1633.3 17.6

29402 B-4 76 - 77 D-2216 33.8 163.4 132.5 30.9 98.8 31.2

29402 AA-09-OW 57.5 - 58 D-2216 392.9 886.7 665.4 221.2 272.6 81.2

29402 AA-09-OW 66 - 67 D-2216 438.4 1208.9 904.7 304.2 466.3 65.2

29403 AA-20-OW 34 - 35 D-2216 203.3 469.5 403.2 66.3 199.9 33.1

29403 AA-20-OW 45 - 46 D-2216 179.3 680.0 562.7 117.3 383.4 30.6

29401 AA-06 51 - 52.5 D-2216 575.8 920.6 843.8 76.8 268.0 28.7

29401 AA-06 61.5 - 62 D-2216 198.4 294.0 268.2 25.8 69.8 36.9

29404 AA-08-OWA 13 - 15 D-2216 530.6 1784.5 1616.3 168.2 1085.7 15.5

29404 AA-08-OWA 35 - 37 D-2216 369.4 1500.6 1371.7 128.9 1002.3 12.9

Table 11  MOISTURE CONTENT OF SOIL
Project Name:  BMI Aquifer Test

Project Number: 83173
Henderson, Nevada
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Sample 
Number Location

Sample 
Depth     

(ft)

ASTM Test 
Method

Tare Weight 
of Pan 

(grams)

Wet Weight of 
Sample & Tare 

(grams)

Dry Weight of 
Sample & Tare 

(grams)

Weight of 
Moisture 
(grams)

Dry Weight of 
Sample 
(grams)

Percent 
Moisture

Table 11  MOISTURE CONTENT OF SOIL
Project Name:  BMI Aquifer Test

Project Number: 83173
Henderson, Nevada

29413 AA-08-OWB 30 - 32.5 D-2216 387.0 2495.4 2304.6 190.8 1917.6 9.9
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Sample 
Number Location Sample 

Type ASTM Test Method Depth  (ft) Organic 
Carbon

29393 B-1 Soil 2974 60-62.5 2.10%

29393 B-1 Soil 2974 93-93.5 3.00%

29396 B-2 Soil 2974 60 2.30%

29396 B-2 Soil 2974 94.5-95.0 2.00%

29392 B-3 Soil 2974 59.5-60.0 6.30%

29392 B-3 Soil 2974 72.5 2.60%

29395 B-4 Soil 2974 37.5 3.30%

29402 B-4 Soil 2974 46-47 1.50%

29402 B-4 Soil 2974 76-77 6.80%

29402 AA-09-OW Soil 2974 57.5-58.0 4.10%

29402 AA-09-OW Soil 2974 66-67 4.20%

29403 AA-20-OW Soil 2974 34-35 1.60%

29403 AA-20-OW Soil 2974 45-46 4.50%

29401 AA-06 Soil 2974 51-52.5 4.00%

29401 AA-06 Soil 2974 61.5-62.0 3.70%

29404 AA-08-OWA Soil 2974 13-15 0.70%

29404 AA-08-OWA Soil 2974 35-37 0.70%
29413 AA-08-OWB Soil 2974 30-32.5 1.40%

Table 12  TOTAL ORGANIC CARBON

Project Name:  BMI Aquifer Test
Project Number: 83173

Henderson, Nevada
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Sample Identification ASTM Test 
Method USCS Specific 

Gravity Gravel, % Sand, % Silt, % Clay, %

Boring B-2 @ 60'; S-29396 @ 60.0-65.0' D422-02 ML 2.68 0 8 60 32

Boring B-2 @ 60-62.5'; S-29393 @ 60.0-65.0' D422-02 SM 2.72 34 37 27 2

Boring B-2 @ 93-93.5'; S-29393 @ 90.0-95.0' D422-02 ML 2.70 0 5 65 30

Boring B-2 @ 94.5-95'; S-29396 @ 90.0-95.0' D422-02 ML 2.52 0 1 67 32

Boring B-3 @ 59.5-60'; S-29392 @ 55.0-60.0' D422-02 ML 2.64 0 33 57 10

Boring B-3 @ 72.5'; S-29392 @ 70.0-75.0' D422-02 ML 2.84 0 15 55 30

Boring B-4 @ 37.5'; S-29395 @ 35.0-40.0' D422-02 ML 2.68 2 20 59 19

Boring B-4 @ 46-47'; S-29402 @ 45.0-47.5' D422-02 SM 2.71 21 50 28 1

Boring B-4 @ 76-77'; S-29402 @ 75.0-80.0' D422-02 ML 2.67 29 15 50 6

Boring AA-09-OW @ 57.5-58'; S-29402 @ 55.0-60.0' D422-02 ML 2.67 1 17 56 26

Boring AA-09-OW @ 66-67'; S-29402 @ 65.0-.70.0' D422-02 ML 2.60 2 24 62 12

Boring AA-09-OW @ 66-67'; S-29413 @ 30.0-35.0' D422-02 GM 2.73 46 22 30 2

Boring AA-20-OW @ 34-35'; S-29403 @ 30.0-35.0' D422-02 ML 2.59 0 16 64 20

Boring AA-20-OW @ 45-46'; S-29403 @ 45.0-50.0' D422-02 ML 2.70 0 12 75 13

Boring AA-06 @ 51-52.5'; S-29401 @ 50.0-55.0' D422-02 ML 2.85 14 18 51 17

Boring AA-06 @ 61-62.5'; S-29401 @ 60.0-65.0' D422-02 ML 2.85 0 3 71 26

Boring AA-08-OWA @ 13-15'; S-29404 @ 10.0-15.0' D422-02 SM 2.73 21 50 28 1

Boring AA-08-OWA @ 35-37'; S-29404 @ 35.0-40.0' D422-02 SM 2.73 16 54 25 5

Table 13  PARTICLE-SIZE ANALYSIS of SOILS
Project Name:  BMI Aquifer Test

Project Number: 83173
Henderson, Nevada



Page 6

Sample 
Number Location Sample Depth (ft) ASTM Test 

Method Dry Weight of Sample SSD Weight of Sample Weight SSD Under Water Bulk Specific Gravity Bulk SSD Apparent Specific 
Gravity Absorption

29393 B-1 60 - 62.5 127 & 128 5199.9 5366.5 3202.8 2.403 2.48 2.604 3.2

29402 B-4 45 - 46 127 & 128 1979.4 2046.8 1229.8 2.423 2.505 2.641 3.4

29404 AA-08-OWA 13 - 15 127 & 128 2132.5 2225 1327 2.375 2.478 2.647 4.3

29404 AA-08-OWA 35 - 37 127 & 128 1185.7 1231.1 737.3 2.401 2.493 2.644 3.8

29413 AA-08-OWB 30 - 32.5 127 & 128 6413.6 6636.3 3989.3 2.423 2.507 2.646 3.5

Table 14  SPECIFIC GRAVITY OF COARSE AND FINE AGGREGATE
Project Name:  BMI Aquifer Test

Project Number: 83173
Henderson, Nevada
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Sample Number Location Sample Depth (ft) ASTM Test Method Water Density at Ta Water Density at Tb K Factor at Tb Ma at Tb Specific Gravity at Tb Specific Gravity at 20 C

29393 B-1 60 - 62.5 D-854 0.99761 0.9981 0.9999 221.9237309 2.724703737 2.724431267

29393 B-1 93 - 93.5 D-854 0.99761 0.99808 0.99987 221.124154 2.701271186 2.700920021

29396 B-2 60 D-854 0.99761 0.99806 0.99985 221.4440865 2.657492355 2.657093731

29396 B-2 94.5 - 95 D-854 0.99764 0.99799 0.99979 224.5844925 2.517523364 2.516994685

29392 B-3 59.5 - 60 D-854 0.99812 998.31 0.9999 497444.2109 2.637698413 2.637434643

29392 B-3 72.5 D-854 0.99761 0.99797 0.99977 221.8590676 2.842801556 2.842147712

29393 B-4 37.5 D-854 0.99764 0.99806 0.99985 224.6093952 2.680569185 2.6801671

29402 B-4 45 - 46 D-854 0.99761 0.99799 0.99979 221.4092286 2.71252015 2.711950521

29402 B-4 76 - 77 D-854 0.99812 0.9981 0.9999 220.9300308 2.673448627 2.673181282

29402 AA-09-OW 57.5 - 58 D-854 0.99764 0.99797 0.99977 224.5645248 2.589772096 2.589176448

29402 AA-09-OW 66 - 67 D-854 0.99761 0.99795 0.99974 221.8491194 2.603917301 2.603240283

29403 AA-20-OW 34 - 35 D-854 0.99812 0.99831 1.0001 224.4947264 2.591293047 2.591552177

29403 AA-20-OW 45 - 46 D-854 0.99761 0.99799 0.99979 221.4092286 2.703640501 2.703072736

29401 AA-06 51 - 52.5 D-854 0.99761 0.99806 0.99985 221.4440865 2.837549185 2.837123553

29401 AA-06 61.5 - 62 D-854 0.99814 0.99804 0.99983 221.630259 2.721083939 2.720621355

29404 AA-08-OWA 13 - 15 D-854 0.99814 0.99831 1.0001 221.7645682 2.725062172 2.725334678

29404 AA-08-OWA 34 - 37 D-854 0.99806 0.99831 1.0001 224.53462 2.726701571 2.726974241

29413 AA-08-OWB 30 - 32.5 D-854 0.99812 0.99833 1.00012 221.0446766 2.72754329 2.727870595

Table 15  SPECIFIC GRAVITY OF SOIL
Project Name:  BMI Aquifer Test

Project Number: 83173
Henderson, Nevada
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APPENDIX A 

BORING LOGS 



SILTY SAND (SM): Light Brown

WELL GRADED SAND (SW/SM): 
Brown With Gravel

WELL GRADED SAND (SW/SC): 
With Clay and gravel

WELL GRADED GRAVEL (GW/GC): 
With sand and clay, cobbles

WELL GRADED SAND WITH 
GRAVEL AND CLAY (SC): Medium 
to coarse sand, medium to coarse 
grained gravel

30
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Locking Stove-Pipe 
Monument w/ Concrete Vault 
and Ballards. 3.1' Stick-up

Bentonite chip seal

4" Diameter Schedule 40 PVC 
Casing, 0.020" Slot Well 
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#10/20 Colorado Silica Sand
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Description
Well Completion

Details

Project Name:

Drilling Company:

Drilling Method:
Drill Rig Type:

Sampling Method: Ground Surface Elev.:

Start Date:
End Date:
Total Hole Depth (ft):

Screen Length (ft):

Logged By:
Checked By:

Well No.
DRILLING LOG6380 Polaris Avenue

Las Vegas, Nevada 89118
(702) 736-2936 Fax (702) 361-9094

Site Location:
Project No: 83173
Client: BRC 8Hole Diameter (in):

Well Diameter (in): 4
Water Level (Initial, Ft):

feet  NAVD88

AA-08-EW

Graphic
Log

Sample
No.

Permit No.:

Note: Screened interval crosses QaL/Muddy Creek Formation Contact



GRAVELY/CLAYEY SAND (SC): 
Brown

CLAYEY GRAVEL (GC): Cemented 
with sand

MUDDY CREEK FORMATION 
(TMC): Grayish Brown/Brown, 
Clayey sand with gravel

60

50

40

#10/20 Colorado Silica Sand

4" Diameter, 0.020" Slot

Stop sampling at 60 feet bgs. 
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Description
Well Completion

Details

Project Name:

Drilling Company:

Drilling Method:
Drill Rig Type:

Sampling Method: Ground Surface Elev.:

Start Date:
End Date:
Total Hole Depth (ft):

Screen Length (ft):

Logged By:
Checked By:

Well No.
DRILLING LOG6380 Polaris Avenue

Las Vegas, Nevada 89118
(702) 736-2936 Fax (702) 361-9094

Site Location:
Project No: 83173
Client: BRC 8Hole Diameter (in):

Well Diameter (in): 4
Water Level (Initial, Ft):

feet  NAVD88

AA-08-EW

Graphic
Log

Sample
No.

Permit No.:

Note: Screened interval crosses QaL/Muddy Creek Formation Contact



AA-08-OWA, 15-16.5

SILTY SAND (SM): Light Brown, 
With gravel 

WELL GRADED SAND (SM): With 
Silt and gravel, Medium to coarse 
grained sand

SANDY CLAY (CL): Brown, with 
lenses of Sand

WELL GRADED SAND WITH SILT 
(SW/SM): Dark Brown, Fine to 
coarse grained sand
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0
Locking Stove-Pipe 
Monument w/ Concrete Vault 
and Ballards. 3.1' Stick-up

Bentonite chip seal

2" Diameter Schedule 40 PVC 
Casing, 0.020" Slot Well 
Screen

#10/20 Colorado Silica Sand
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Site Location:
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Well Diameter (in): 2
Water Level (Initial, Ft):
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Log

Sample
No.

Permit No.:

Note: Screened interval crosses QaL/Muddy Creek Formation Contact



AA-08-OWA, 40-41.5

SANDY CLAY (CL): Dark Brown

POORLY GRADED SAND (SP): 
Brown, with gravel

WELL GRADED GRAVEL (GW): 
With sand

MUDDY CREEK FORMATION 
(TMC): Grayish Brown, Clayey Sand

Reddish Brown Sandy Clay, weakly 
cemented

60

50

40

#10/20 Colorado Silica Sand

2" Diameter, 0.020" Slot

Stop sampling at 60 feet bgs. 
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feet  NAVD88
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KLEINFELDER 
Project Name: 

Site Location: 

Project No: 

Client: 

BRC Aquifer Test 

Henderson, NV 
83173 
BRC 

Drilling Company: Boart Longyear 

B.L. - GP24-300RS Drill Rig Type: 

Drilling Method: Roto-Sonic 

Sampling Method: Continuous Core 

.s:: 
Q. 
Q) 

o 

o 

Graphic 
Log 

Soil ! Geologic 
Description 

SILTY SAND (SM): Brown, With 
gravel 

Start Date: 

End Date: 

Total Hole Depth (tt): 

6/5/07 

6/5/07 

50 
Hole Diameter (in): 8 

Well Diameter (in): 2 

Water Level (Initial, Ft): 10.5 

Screen Length (tt): 10-50 
Ground Surface Elev. : 1577.38 feet NAVD88 

Sample 
No. 

WELL GRADED SAND (SM): With 
Gravel and Clay 

. 0 . 

0 " 
.. 

. 0 _ 

GRAVEL WITH SAND AND CLAY 
(GW): Weakly to Moderately 
cememted 

GRAVELLY SAND WITH CLAY 
• (:) . 0 (SW/SC): Brown 

DRILLING LOG 

Well No. AA-08-0WB 
Logged By: Davis 

Checked By:G. Carter 
Permit No.: 

Well Completion 
Details 

Locking Stove-Pipe 
Monument w! Concrete Vault 
and Ballards. 3.1' Stick-up 

Bentonite chip seal 

2" Diameter Schedule 40 PVC 
Casing, 0.020" Slot Well 
Screen 

#10/20 Colorado Silica Sand 
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KlEINFElDER 
Project Name: 

Site Location: 

Project No: 

Client: 

BRC Aquifer Test 

Henderson, NV 

83173 

BRC 

Drilling Company: Boart Longyear 

Drill Rig Type: B.L. - GP24-300RS 

Drilling Method: Roto-Sonic 

Sampling Method: Continuous Core 

..c 
0.. 
Q) 

o 

~ , 

'.'0_' 

Soil ! Geologic 
Description 

Start Date: 6/5/07 

End Date: 6/5/07 

Total Hole Depth (ft) : 50 

Hole Diameter (in): 8 

Well Diameter (in): 2 

Water Level (Initial, Ft): 10.5 

Screen Length (ft): 10-50 

Ground Surface Elev.: 1577.38 feet NAVD88 

Sample 
No. 

GRAVEL (GW): Cemented (Refusal) 

50 
~~----~~----~ 

DRILLING LOG 

Well No. AA-08-0WB 
Logged By: Davis 

Checked By:G. Carter 

Permit No.: 

Well Completion 
Details 

#10/20 Colorado Silica Sand 

2" Diameter, 0.020" Slot 

Stop sampling at 50 feet bgs. 
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SILTY SAND (SM):  [FILL]

SILTY SAND (SM): Reddish Brown 
Silty Sand with Gravel, Corase 
Sands

SILTY GRAVEL (GM): Reddish 
Brown Silty Gravel with Sand

SILTY SAND (SM): Reddish Brown, 
Silty Sand with Gravel and Coarse 
Sand

SILTY GRAVEL (GM): Reddish 
Brown, Silty Gravel with Sand

SILTY SAND (SM): Reddish Brown, 
Silty Sand with Gravel

SILTY GRAVEL (GM): Reddish 
Brown Silty Gravel with Sand

SILTY SAND (SM): Reddish Brown, 
Silty Sand with Gravel

CLAYEY SAND (SC): Reddish 
Brown, Clayey Sand/Silty Sand with 
Gravel
SILTY SAND (SM): Reddish Brown, 
Silty Coarse Sand with Gravel

30

20

10

0

Bentonite chip seal

2" diameter Schedule 40 PVC 
casing
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BRC Aquifer Test
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Boart Longyear
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B.L. - GP24-300RS

Continuous Core 1692.90
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Description
Well Completion

Details

Project Name:

Drilling Company:

Drilling Method:
Drill Rig Type:

Sampling Method: Ground Surface Elev.:

Start Date:
End Date:
Total Hole Depth (ft):

Screen Length (ft):

Logged By:
Checked By:

Well No.
DRILLING LOG6380 Polaris Avenue

Las Vegas, Nevada 89118
(702) 736-2936 Fax (702) 361-9094

Site Location:
Project No: 83173
Client: BRC 8Hole Diameter (in):

Well Diameter (in): 2
Water Level (Initial, Ft):

feet  NAVD88

AA-09-OW

Graphic
Log

Sample
No.

Permit No.:

Note: Screened interval crosses QaL/Muddy Creek Formation Contact



SANDY CLAY (CL): Reddish 
Brown-Brown, Sandy Clay, Fine 
Sand

CLAY (CL): Light Greyish Brown 
Clay with Sand, Trace Gravel

SANDSTONE (SS): Muddy Creek 
Formation (TMC), Light 
Brown-Brown, Silty/Clayey 
Sandstone

70

60

50

40 #10/20 Colorado Silica Sand

2" diameter, 0.020" slot, 
Schedule 40 PVC screen

#10/20 Colorado Silica Sand

2" diameter, 0.020" slot, 
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Description
Well Completion

Details

Project Name:

Drilling Company:

Drilling Method:
Drill Rig Type:

Sampling Method: Ground Surface Elev.:

Start Date:
End Date:
Total Hole Depth (ft):

Screen Length (ft):

Logged By:
Checked By:

Well No.
DRILLING LOG6380 Polaris Avenue

Las Vegas, Nevada 89118
(702) 736-2936 Fax (702) 361-9094

Site Location:
Project No: 83173
Client: BRC 8Hole Diameter (in):

Well Diameter (in): 2
Water Level (Initial, Ft):

feet  NAVD88

AA-09-OW

Graphic
Log

Sample
No.

Permit No.:

Note: Screened interval crosses QaL/Muddy Creek Formation Contact



K LEI 
Project Name: 

Site Location: 

Project No: 

Client: 

N FELDER 6380 Polaris Avenue 
Las Vegas, Nevada 89118 

736-2936 Fax 

BRC Aquifer Testing Start Date: 6/02/07 

Henderson, NV End Date: 6/02/07 

83173 Total Hole Depth (tt) : 55 

BRC Hole Diameter (in) : 8 

Drilling Company: Boart Longyear Well Diameter (in): 2 

Drill Rig Type: Boart Longyear Water Level (Initial, Ft): 24 

Drilling Method: Roto-Sonic Screen Length (tt): 15-55 

Sampling Method: Continuous Core Ground Surface Elev.: 1625.69 feet NA VD88 

o 

10 

Graphic 
Log 

o • 

o • 

o . . '. 
a . a 

o o . 
a . 

o 

20 o· a 

30 

Soil I Geologic 
Description 

SILTY GRAVEL (GM) : Reddish 
brown Silty Gravel with Sand 

SILTY SAND (SM): Reddish Brown 
Silty Sand with Gravel, Medium to 
Coarse Sand Fine to Medium 
Grained Gravels 

SILTY GRAVEL (GM) : Reddish 
brown Silty Gravel with Sand 

SILTY SAND (SM) : Reddish brown 
Silty Sand with Gravel , Fine to 
Medium Grained sand, Fine to 
Medium grained Gravels 

SILTY GRAVEL (GM): Reddish 
Brown Silty Gravel with Sand, 
Coarse Gravel 

SILTY SAND (SM): Reddish Brown 
Silty Sand with Gravel 

CLAY (CL): Yellowish Green 
Gypsyferous Clay 

CLAYEY SILT (ML): Redish 
Brown-Brown Clayey Sand/Silt 

Sample 
No. 

I 

DRILLING LOG 

Well No. AA-20-0W 
Logged By: Davis 
Checked By:G. Carter 
Permit No.: 

Well Completion 
Details 

I Bentonite chip seal 
I 

2" diameter Schedule 40 PVC 
casing, 0.020" slot well screen 

#10/20 Colorado Silica Sand 
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K LEI FELDER 6 380 Pola ris Avenue 
Las Vegas , N evada 89118 N 

Project Name: 

Site Location: 

Project No: 

Client: 

Drilling Company: 

Drill Rig Type : 

Drilling Method: 

Sampling Method: 

40 

Graphic 
Log 

BRC Aquifer Testing 

Henderson, NV 

83173 

BRC 

Boart Longyear 

Boart Longyear 

Roto-Sonic 

Continuous Core 

Soil / Geologic 
Description 

736-2936 Fax 361 

Start Date: 6/02/07 

End Date: 6/02/07 

Total Hole Depth (tt): 55 

Hole Diameter (in): 8 

Well Diameter (in): 2 

Water Level (Initial, Ft): 24 

Screen Length (tt): 

Ground Surface Elev.: 

Sample 
No. 

15-55 

1625.69 feet NAVD88 

SILT (ML): Brown/Reshish Brown, 
Thin Interbeds/Lenses of Sandy Clay 

SANDSTONE (SS): Muddy Creek 
Formation (TMC) , Reddish Brown 
Silty Sandstone 

DRILLING LOG 

Well No. AA-20-0W 
Logged By: Davis 

Checked By:G . Carter 

Permit No.: 

Well Completion 
Details 
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KLEINFELDER 
Project Name: 

Site Location: 

Project No: 

Client: 

BRC Aquifer test 
Henderson, NV 

83173 
BRC 

Start Date: 

End Date: 

Total Hole Depth (tt): 

5/30107 

5/31/07 

100 
Hole Diameter (in): 8 

Drilling Company: Boart Longyear 

B.L. - GP24-300RS 

Well Diameter (in): NA 

Drill Rig Type: Water Level (Initial, Ft): 52.5 

Drilling Method: Roto-Sonic Screen Length (tt): NA 

Sampling Method: Continuous Core Ground Surface Elev.: UNK 

.!:: 
0.. 
<lJ 
o 

o 

I' 
I 

Graphic 
Log 

0 

II 
I 

0 

0 

0 

0 

0 

0 

Soil I Geologic 
Description 

FILL: Reddish Brown Sand and 
Gravel 

SILTY SAND (SM): Reddish Brown 
Silty Sand with Gravel 
(SubangularISubrounded) 

SILTY GRAVEL (GM): Reddish 
Brown Silty Gravel with Sand 

SILTY SAND (SM): Reddish Brown 
Silty Sands with Gravels 

SILTY GRAVEL (GM): Reddish 
Brown Silty Gravel with Sand 

SILTY SAND (SM): Reddish Brown 
Silty Sand with Gravel 

SILTY GRAVEL (GM): Silty Gravel 
with Sand 

SILTY SAND (SM): Reddish Brown 
Silty Sand with Gravel 

SILTY GRAVEL (GM): Silty Gravel 
with Sand 

SILTY GRAVEL (GM): Reddish 
Brown Silty Gravel with Sand 

Sample 
No. 

DRILLING LOG 

Well No. B-1 
Logged By: Davis 

Checked By:G. Carter 
Permit No.: 

Well Completion 
Details 

Page 1 of 3 



KLEINFELDER 
Project Name: BRC Aquifer test Start Date: 5/30107 

Site Location: Henderson, NV End Date: 5/31 /07 

Project No: 83173 Total Hole Depth (tt): 100 

Client: BRC Hole Diameter (in): 8 

Drilling Company: Boart Longyear Well Diameter (in): NA 

Drill Rig Type: B.L. - GP24-300RS Water Level (Initial, Ft): 52.5 

Drilling Method: Roto-Sonic Screen Length (tt): 

Sampling Method: Continuous Core Ground Surface Elev.: 

50 

Graphic 
Log 

Soil I Geologic 
Description 

SILlY SAND (SM): Reddish Brown 
Silty Sand with Gravel, 
Sub-angularISub-rounded Gravel 
(15-30%) 

SILlY GRAVEL (GM): Reddish 
Brown Silty Gravel with Sand 

SILlY SAND (SM): Silty Sand with 
Gravel 

SILlY GRAVEL (GM): Silty Gravel 
with Sand 

SILlY SAND (SM) : Silty Sand with 
Gravel, Coarse Sand 

SILlY CLAY (CL): Light Greyish 
Green Silty Clay 

ty Clay 

SILlY SAND (SM): Reddish Brown 
Silty Sand with Gravel 

SANDY SILT (ML): Light Greyish 
Green Sandy Silty, Trace Clay 

Sample 
No. 

SILlY SAND (SM): Reddish Brown 8-1-65-66.5 
Silty Sand with Gravel, Coarse Sand 

NA 

UNK 

DRILLING LOG 

Well No. B-1 
Logged By: Davis 

Checked By:G. Carter 

Permit No. : 

Well Completion 
Details 

Page20f 3 



KLEINFELDER 
Project Name: BRC Aquifer test Start Date: 5/30/07 

Site Location: Henderson, NV End Date: 5/31/07 

Project No: 83173 Total Hole Depth (tt): 100 

Client: BRC Hole Diameter (in): 8 

Drilling Company: Boart Longyear Well Diameter (in): NA 

Drill Rig Type: B.L. - GP24-300RS Water Level (Initial, Ft): 52.5 

Drilling Method: Roto-Sonic Screen Length (tt): 

Sampling Method: Continuous Core Ground Surface Elev. : 

80 

Graphic 
Log 

90 ••••••••• 

100 

Soil/Geologic 
Description 

SANDY SILT (ML) : Light Greyish 
Green Sandy Silt, Trace Clay , Trace 
Gravel 

SILTY SANDSTONE (SS): Muddy 
Creek Formation (TMC) , Reddish 
Brown 

Sample 
No. 

8-1-95-96.5 

NA 

UNK 

DRILLING LOG 

Well No. 8-1 
Logged By: Davis 

Checked By:G. Carter 

Permit No.: 

Well Completion 
Details 

Page30f 3 



KLEINFELDER 
Project Name: BRC Aquifer test Start Date: 5/30/07 

Site Location: Henderson, NV End Date: 5/31 /07 

Project No: 83173 Total Hole Depth (tt): 100 

Client: BRC Hole Diameter (in): 8 

Drilling Company: Boart Longyear Well Diameter (in): NA 

Drill Rig Type: B.L. - GP24-300RS Water Level (Initial, Ft) : 52 .5 

Drilling Method: Roto-Sonic Screen Length (tt) : 

Sampling Method: Continuous Core Ground Surface Elev.: 

30 

Graphic 
Log 

Soil / Geologic 
Description 

FILL: Reddish Brown Si lty Sand and 
Gravel 

SILTY SAND (SM): Reddish Brown 
Silty Sand with Gravel 

SILTY SAND (SM): Reddish Brown 
Sil ty Sand with Gravel 

Sample 
No. 

NA 

UNK 

DRILLING LOG 

Well No. 8-2 
Logged By: Davis/Hall 

Checked By:G. Carter 

Permit No.: 

Well Completion 
Details 

Page 1 of 3 



KLEINFELDER 
Project Name: BRC Aquifer test Start Date: 5/30107 

Site Location: Henderson, NV End Date: 5/31/07 

Project No: 83173 Total Hole Depth (tt): 100 

Client: BRC Hole Diameter (in): 8 

Drilling Company: Boart Longyear Well Diameter (in): NA 

Drill Rig Type: B.L. - GP24-300RS Water Level (Initial, Ft): 52.5 

Drilling Method: Roto-Sonic Screen Length (tt): 

Sampling Method: Continuous Core Ground Surface Elev.: 

70 

Graphic 
Log 

Soil 1 Geologic 
Description 

SilTY SAND (SM): Brown to 
Reddish Brown Silty Sand/Clayey 
Sand 

CLAYEY SAND (SC): Brown to 
Reddish Brown, Gypsiferous, 
Disseminated and Thin <1" 
BedslVeinlets of Gypsum (3-12%) 

SANDY CLAY (Cl): Yellowish 
Green Sandy Clay, Fine Grained 
Sand/Silt 

CLAYEY SAND (SC) : Reddish 
Brown Clayey Sand/Silty Sand 
(3-8%), Disseminated and Veinlet 
Gypsum 

Sample 
No. 

8-2-60-61.5 

NA 
UNK 

DRILLING LOG 

Well No. 8-2 
Logged By: DavislHall 

Checked By:G. Carter 
Permit No.: 

Well Completion 
Details 

Page20f 3 



KLEINFELDER 6 

Project Name: 

Site Location: 

Project No: 

Client: 

BRC Aquifer test 

Henderson, NV 

83173 

BRC 

Start Date: 5/30/07 

End Date: 5/31/07 

Total Hole Depth (tt): 100 

Hole Diameter (in): 8 

Drilling Company: Boart Longyear 

B.L. - GP24-300RS 

Roto-Sonic 

Continuous Core 

Well Diameter (in) : NA 

Drill Rig Type: Water Level (Initial, Ft): 52.5 

Drilling Method: Screen Length (tt): NA 
Sampling Method: Ground Surface Elev.: UNK 

..c 
0.. 
(lJ 

o 
Graphic 

Log 

90 ..•..•.•• 
, -- ... 

Soil / Geologic 
Description 

CLAYEY SANDSTONE (SS) : Muddy 
Creek Formation (TMC) , Reddish 
Brown/Brown 

Sample 
No. 

8-2-90-91.5 

DRILLING LOG 

Well No. 8-2 
Logged By: Davis/Hall 

Checked By:G. Carter 

Permit No. : 

Well Completion 
Details 

Page30f 3 



KLEINFELDER 
Project Name: 

Site Location: 

Project No: 

Client: 

BRC Aquifer test 

Henderson, NV 

83173 

BRC 

Drilling Company: Boart Longyear 

Drill Rig Type: B.L. - GP24-300RS 

Drilling Method: Roto-Sonic 

Sampling Method: Continuous Core 

..c 
0.. 
Q) 

o 
Graphic 

Log 
Soil I Geologic 

Description 

Start Date: 5/29/07 

End Date: 5/29/07 

Total Hole Depth (tt): 80 

Hole Diameter (in): 8 

Well Diameter (in): NA 

Water Level (Initial, Ft): UNK 
Screen Length (tt) : NA 

Ground Surface Elev.: UNK 

Sample 
No. 

SILTY SAND (SM) : Reddish Brown, 
with Gravel 

DRILLING LOG 

Well No. 8-3 
Logged By: Davis 

Checked By:G. Carter 

Permit No. : 

Well Completion 
Details 

Page 1 of 3 



6380 Pola ris Avenue 
Las Vegas, Nevada 8 9118 K LEI NFELDER 

Project Name: 

Site Location: 

Project No: 

BRC Aquifer test 

Henderson, NV 

83173 

Client: BRC 

Drilling Company: Boart Longyear 

Drill Rig Type: B.L. - GP24-300RS 

Drilling Method: Roto-Sonic 

Sampling Method: Continuous Core 

..c 
Q. 
<ll 
o 

Graphic 
Log 

Soil ! Geologic 
Description 

736-2936 Fax 361 

Start Date: 5/29/07 

End Date: 5/29/07 

Total Hole Depth (tt) : 80 

Hole Diameter (in): 8 

Well Diameter (in) : NA 
Water Level (Initial, Ft): UNK 

Screen Length (tt): NA 
Ground Surface Elev.: UNK 

Sample 
No. 

SilTY CLAY (Cl): Light Greyish 
Green with Abundant Gypsum (25%) 

60 

70 

CLAYEY SAND (SC): Reddish 
Brown to Greyish Green, Very Moist 

SANDSTONE (SS): Muddy Creek 
Formation (TMC) , Reddish Brown 

8-3-55-56.5 

8-3-70-71.5 

DRILLING LOG 

Well No. 8 -3 
Logged By: Davis 

Checked By:G . Carter 

Permit No.: 

Well Completion 
Details 

Page2of3 



K LEI N F E L D E R 6380 Pola ris Ave nue I DRILLING LOG 
L as V egas , N ev a d a 8911 8 W II N B 3 

7 3 6 6 Fax 3 6 1-9094 e 0, -

Project Name: 

Site Location: 

Project No: 

Client: 

BRC Aquifer test 

Henderson, NV 

83173 

BRC 

Drilling Company: Boart Longyear 

Drill Rig Type: B.L. - GP24-300RS 

Drilling Method: Roto-Sonic 

Sampling Method: Continuous Core 

..c 
Q. Graphic Soil I Geologic Q) 

0 Log Description 

-- .. ...... . , 
. ........ 
-- ... ........ .. .. . --......... 
-- . . ........ 

........ . 
80 --" 

Start Date: 5/29/07 Logged By: Davis 

End Date: 5/29/07 Checked By:G. Carter 

Total Hole Depth (tt): 80 Permit No.: 

Hole Diameter (in): 8 

Well Diameter (in) : NA 
Water Level (Initial, Ft): UNK 
Screen Length (tt): NA 
Ground Surface Elev.: UNK 

Sample 
No. 

Well Completion 
Details 

Page30f3 



KLEINFELDER 
Project Name: BRC Aquifer test Start Date: 5/31/07 

Site Location: Henderson, NV End Date: 6/1107 

Project No: 83173 Total Hole Depth (tt): 90 

Client: BRC Hole Diameter (in): 8 

Drilling Company: Boart Longyear Well Diameter (in) : NA 

Drill Rig Type: B.L. GP24-300RS Water Level (Initial, Ft): UNK 

Drilling Method: Roto-Sonic Screen Length (tt): 

Sampling Method: Continuous Core Ground Surface Elev.: 

Graphic 
Log 

Soil / Geologic 
Description 

SILTY SAND (SM) : Reddish Brown, 
with Gravel 

SILTY SAND (SM): Reddish Brown 
with Gravel 

CLAYEY SAND (SC): Reddish 
Brown, Trace Gravel 

SILTY SAND (SM): Reddish Brown, 
With gravel 

CLAYEY SAND (SC): Reddish 
Brown, Trace gravel 

SILTY SAND (SM): Reddish Brown, 
with gravel 

CLAYEY SAND (SC): Reddish 
Brown 

Sample 
No. 

B·4·35·36.5 

NA 

UNK 

DRILLING LOG 

Well No. 8-4 
Logged By: Davis 
Checked By:G. Carter 

Permit No.: 

Well Completion 
Details 

Page 1 of 3 



KlEINFElDER 
Project Name: BRC Aquifer test Start Date: 5/31/07 

Site Location: Henderson, NV End Date: 6/1/07 

Project No: 83173 Total Hole Depth (tt) : 90 

Client: BRC Hole Diameter (in): 8 

Drilling Company: Boart Longyear Well Diameter (in): NA 

Drill Rig Type: B.L. GP24-300RS Water Level (Initial, Ft) : UNK 

Drilling Method: Roto-Sonic Screen Length (tt): 

Sampling Method: Continuous Core Ground Surface Elev.: 

40 

Graphic 
Log 

Soil / Geologic 
Description 

CLAYEY SAND/CLAYEY SAND 
(SC/Cl): Yellowish Green 

SilTY SAND (SM): Reddish Brown, 
with gravel 

SANDY CLAY (Cl): Yellowish 
Green, Trace Gypsum 

Sample 
No. 

NA 

UNK 

DRILLING LOG 

Well No. 8-4 
Logged By: Davis 

Checked By:G . Carter 

Permit No.: 

Well Completion 
Details 

Page20f 3 



KLEINFELDER 
Project Name: BRC Aquifer test Start Date: 5/31 /07 
Site Location: Henderson, NV End Date: 6/1/07 
Project No: 83173 Total Hole Depth (tt): 90 

Client: BRC Hole Diameter (in) : 8 

Drilling Company: Boart Longyear Well Diameter (in): NA 

Drill Rig Type: B.L. GP24-300RS Water Level (Initial, Ft) : UNK 

Drilling Method: 

Sampling Method: 

Roto-Sonic 

Continuous Core 

Soil / Geologic 
Description 

Screen Length (tt): 

Ground Surface Elev.: 

Sample 
No. 

84-80-81.5 

SILTY/CLAYAY SANDSTONE (SS) : 

90 

Muddy Creek Formation (TMC) , 
Reddish Brown, Gypsiferous, 
Contact with overlying clays 
(15-25% Gypsum) 

NA 

UNK 

I 
DRILLING LOG 

Well No. 8-4 
Logged By: Davis 

Checked By:G. Carter 

Permit No.: 

Well Completion 
Details 

Page30f3 



PROJECT: 

BRC Aquifer Test Log of Boring No. AA-06 

BOR ING LOCATION : 
GROUND SURFACE ELEVATION AND DATUM: 

DRILLING CONTRACTOR : 
IDATE STARTED : 

6/03/07 
JDATE FINISHED: 
6/03/07 

DRILLING METHOD: Sonic ITOTAL DEPTH (fl.) : SCREEN INTERVAL (ft .): 

65 
DRILLING EQUIPMENT: ,DEPTH TO IFIRST: 

IWATER: 
ICOMPL. CASING : 

NA 
SAMPLING METHOD: Continuous Core ILOGGED BY: 

Davis 
HAMMER WEIGHT: I DROP: 

RESPONSIBLE PROFESSIONAL: IREG. NO. 
XXXX 

SAMPLES DESCRIPTION 

~~ 
Ol NAME (USCS): color, moist, % by wt., plast. density, WELL CONSTRUCTION 

Q) Q) ~ :2 .s 
DETAILS ANDIOR a...Q) a. . a. Vl >"0 structure, cementation, react. w/HCI, geo. inter. 

w~ EO E :;:~ om DRILLING REMARKS 00 0 - "'z '" 
_0 a: Surface Elevation: 8.51' MSL (NGVD29) U) U) ClJLL 

~~ ~ :1 SILlY GRAVEL (GM): Reddish Brown, -
. 0 with sand 

2- -

3- SILlY SAND (SM): Reddish Brown, with -
Gravel 

4- ,v' , -

5-
' , 

, , -

6- '0' , -, , ' 
, ' ' 

7- .... -
, '0" GRAVEL (GW): Well Graded, with Sand 8- I ' " 

-, ' and Silt ' ' , ' 
9- ' , , -

10- .' : 9 ' -, ' , , 

11 - ' 0 -

12- -

13- -

14- -

15-
SILlY SAND (SM): Reddish Brown, with -

I Gravel 
16- -

17- -

18- oy -

19- l',; -

20- I ' 
WELL GRADED GRAVEL (GW-GM): -O· . 

21 - Reddish Brown, with Silt and Sand -

22~ "l 23 r-C-' 

241 
SILlY SAND (SM): With Gravel 

25~ 
26 

27~ ~'~" 1 WELL GRADED GRAVEL (GW-GM): 
Reddish Brown, with Silt and Sand 

28 

29-

30-

31 - SILlY SAND (SM) : Reddish Brown, with 
32- Gravel 

33-

34-

35- '.'J _ 31': 

ABC Consultants Project No. 5938.5888 I Page 1 of 2 



PROJECT: 

BRC Aquifer Test 

BORING LOCATION : 

DRILLING CONTRACTOR: 

DRILLING METHOD: 

DRILLING EQUIPMENT: 

SAMPLING METHOD: 

HAMMER WEIGHT: 

48 
L{) 

49 ..... 
L{) 

50 
, 

0 

51 
L{) , 
<D 

52 0 , 
<{ 

53 <{ 

57 

58 

59 
tq ..... 
<D 

60 
, 

0 

61 
<D , 
<D 

62 0 , 
<{ 

63 <{ 

ABC Consultants 

Sonic 

Continuous Core 

WELL GRADED GRAVEL (GW-GM): 
Interbedded with Silt and Sand. And Silty 

Sand with Gravel 

SILTY SAND (SM): Reddish Brown, with 
Gravel 

CLAYEY SANDSTONE (SS): Muddy 
Creek Formation (TMC) , Reddish 

Brown/Brown. Gypsiferous Clayey 
Sandstone at 56 feet. 

Log of Boring No. AA-06 

WELL CONSTRUCTION 
DETAILS AND/OR 

DRILLING REMARKS 

Project No. 5938.5888 Page20f 2 



APPENDIX B 

SOIL SAMPLE PHYSICAL 

TESTING REPORTS 



Project Name: BRC Aquifer Testing Client: BRC By: Doug Davis 

Project Number: 83173 Task: 4 Date: 5l?t.~ fur Date Due: 

\]",J "" \J:I O"J I , i \ -- -- - - Boring Number 

~, 1(~ ~~ ~.~ 
~. I' . \ 7 

U'"\ ' 
~I \ 

P\ Depth 

,~ ,K r.vater Content (ASTM 2216) 

'X ~ 
(II r:-', <, ... . / i.)f. ~S . 

Dry Bulk Density (ASTM 02937) 

X ~ ~c)'\5c L-

Total Porosity (ASTM 02435) 

~ A Flexible Wall (ASTM 05084) 
OUTSIDE SERVICE 

~ ~ Rigid Wall (ASTM 02434) 
OUTSIDE SERVICE 

X ~ Specific Gravity (ASTM ~ 

G :)( Specific Gravity (ASTM C127) 

~ ~ Hydrometer (ASTM 0422) 

>\ ~ Sieve Anysis (ASTM 0422) 

X ~ 
'-(1" C l>~ -I" rt: (lr-n..I'rS 

Total Organic Carbon 

I'--- OUTSIDE SERVICE (ATLAS) 

~ .. ' ~ ~ r-r")~ . .. ,-- K.N ~ -. ~ III , , -, 
l 1~ ~( 

J. "-v i ~ 
~ l 1/ 

'" e -:; :I 

~ 
II 

r. . 
~ J 

~ .. 
~ 

.I ...... 

~939~ 



LABORATORY WORK ORDER 
l'ro;edNo: _B ~l._r> ___ ~ ______ Phos.: _'i ____ ~_ 
Pro;ect Name: • ,3JZ...c A:t-~ ';.&, ('A.., T 
Clienl Name: ":1?~ _______ _ 
Oienl Ref./P.O #: 

Speciollnslruc/ions: _ _ 

ASPHALT TESnNG 
UsagI Q/y. ,~ Status 

C_~2~~ ~ ~~s/Agg 990715 - iii: 
(] 27 Absorplion/Gravity I~ -- i r):)~ )1-
CAL 205 Crushed Part 990711 

r------ ---
CAL 227 Cleanne~s TSI 990711 

1- - -- - . - -
(~a'y Lumps!iriob!!~~-142 990714 

1--- - -
_D271! Weight/A~rpliOll ~~r :.. _ _ 991110 

- r-
fltral! Bitumin D1856, 2172.310 9911 02 - _ . _ - - ---- -- -- - - --
flal/ Eiong Pu~I!Sieve 119, 120 990713 
Hveem Stability/Set of 3 991147 - - -- -----
Ignition Oven Colibration 996156 
~-- ----- - - - -
Injurious Organic Moller C -40 990701 
LA Roilier CAL 131 990706 
- --- - ---
lottmun Test 991121 - - -
Marshall Stab/ Flow D-l 599 (Set of 3)/lob 99110B 

1-- - - - - -
Mal Theoretical Spe<ifi( Gravity D· 2041 991112 

f- - --
Methy~~Blue Te~t 990132 

Micr owa~!.. ~~~Moist (onlent 996137 
QiI .(ontenl By Ignition Oven 996153 
Sand Equivalent (217_ 99030B 
S~ifi( Gravity Cl27/8 D854 990211 
?Iabil Test/Premix Sample CAL 366 991104 
Unit Weight (29 990704 

1---
MIS( OTHE. 

r- u. Qty. 991 StaIus 
Chloride Analysis 996020 
Corrosivi!y Analysis 991508 
~vity, Resistiv!!LSodWm SuKole, Solubili1y, p II' 990324 

pH Tesl 990319 

t-SuKote Ano~ 992090 

Uiiit Weight Fireproo~ng 991314 

SAMPLE STATUS 

0 Requested Test 

rz) Test in Progress 

~ Test Completed 

CONCRETE' MASONIlY TESTING 
/ISIJtII Otr. '" Status 

(942 Grout Strength (cylinder/prism strength) 990119 
(ompressive Test IbBx 16 Prisms (12" width) 991005 -
Compressive Test 8x8x 16 Prisms (8" width) 991003 
Compressive Test/Cored $pe( 990809 
Coocrete Compressive Tesl 990803 
Drying Shrinkoge (Sel OF 3) (-157 CAl-S30 990811 
Flex and Strength/Concrete Beom 990B06 
Mortar Strength (-109 990118 

SOILS TESnlHi 
U. 1 Illy. HI Stolus 

ASlM D 1557 6" Method B, C and D 990104 
CBR 100% Compaction 01883, Tl80 990209 
Check Point 990106 
Collapse Potential 990614 
Consolidation W/O ~me late/6 LD 02435 , 990613 L..---
Correct Oversize Material in Sample CAl301 990203 
Direct Shear I Poinl 990608 
Direct Shear 3 Poinl 990609 
Harvard Miniature 992191 
Hythmet. Only Z. 990305 ~ 
Moisture Determination Only 2- 990317 ~ 
Moisture Determination/Unit Weight L 990316 ~ 
Plasticity Index 990310 
Resistivity Analysis 99031B 
I· Yolue/Untreated MateriaVFieid Sample CAL 30 I 990201 
Sample Prep Materiak 992508 
Sieve Analysis Wash #200 (117 990304 
Sieve Analysis/Course & fme I, 990301 
Suffate Sound (5) Sieve SZ C88 ~ 990708 
Swell Test FHA Specification (60 psi) 990312 
Uncoofined Complln( Moisl 02166 990601 
"rlllMll r __ . ~ I . 

k"KLEINFELDER 

Date SompleJ: 

Oule Received: 

lit I led: 

~. fa· Ve" III y. 

.",-/-so 10 =t: 

f/ff;.or 12~!OJ 

-

I 

1 

! 

'-
Q 
Q 
:;;: 

CJ 
~ 1"2 

~~ 
:... ~ 

:::l~ ~I~ ..... .. 
00 ~J: 

~--
>=:: 

e!~ I~ I...J ::::> 

00 ~ 

t~~ 
~~5 

1"'-
I~ 

o 0 I~ . co 

1:5 

i:: -.:....; ~ 

.s·~ & 
lSI .!! ' . a 
~ .. $ § 

i..:-"~-"~ 
~~-!:'a-!!t:; 
Os ~ ~ ~ ~ .~ 
~~~~~ct: 

t;ll i n (~ ,., .. L I ...... Q.,,,L 



Kleinfeldeo' WMt, Inc. 
8111/11RC Project 
ProfeCt NumIMr. 
ProfeCt Tall: 

63173 
4 

Dm.: S-~-"" 
TIme: ULI 

Boring: is-I 
s.mple Depth: ~O-hr 

Property AnIoIysis 

Date Sampled: 

o.t. Received: 

~-10~ 

..................... Type 

Initial voIumetnc and gravimetric __ COI1I8 ASTM 022161 04643102974 ~ 

Dry bulk density ASTM 02937 

Calculated lOIaI porosity ASTM 02435 

s.turated Hydr8u1lc Conductivity 

FIexJbIe Willi ASTM D5084 

Rigid Willi ASTM 02434 

Specific GnIvIty (pertlcle DensIty) 

Fine « 475 m", diameter material) ASTM 0854 

Coarse (> 4 75 mm dUllneter material) ASTM C127 

Pertlcle size ~Ie CWeI 

Standard SIeves with Wash ASTM 0422 

Hydromater (applicable when >5 ... fines) ASTM 0422 

T_I or FrlICtion8I Orpnic Certlon 

Analysts pe<fonned by Hatl a.boratory in 

Albuquerque. NM 

WaII<ley Black 

v 
v 

v 
v 

v 
~ 

V" 

Received 8y~: __ _ 

Date Sh!pp!c! 
I I 

C==:J 

I 
Date Shipp!!d 

I Da:-r 
r-

r-

C-----I 

c:----I 

r:=-I 
1 

[-

SiemI Teslin9 Laboratories. Inc. 

5040 Robert J. Mathews Suite 1 

EI Dorado, CA 95762 

(916) 939-3507 

H8II Enllironmentlll AnalysiS LabOf1Itory (HEAl) 

4901 Hawkins St NE , A 

~.NM87109 

5(5) 345-3975 



Kleinfelder Weet. Inc. 
IIMIIBRC Project 
Project Numb«: 83173 
Project T .... :· 4 

Date: ~-~ 
TIme: 

" " 
BorIng: 6-1 

Date Sampled: 

Date Received: 

s.mple Depth: fRS""-bb·r 

Property AnalyM 

~-JY"ct7 

..... Number .... TrIM 

Initial IIOII6netriC wid gravImetric _ coni. ASTM 022161 D4643/D2974 

Dry bulk density ASTM 02937 

Calculated tOllf porosity ASTM 02435 

s.tunad H,dr.llle ConductIvtly 

Flexible Well ASTM D5084 

Rigid Willi ASTM 02434 

SpecIfic GnvIly (pMtIcIe DeneIty) 

Fine « 4 75 mm diameter m8le'ial) ASTM 0854 

Coarse (> 4 75 mm dIameter mllerial) ASTM C127 

P8rtlc:1e .. ....,... (w.t 

Slandllt'd Soeves witI1 Wash ASTM 0422 

Hydrometer (epplocable when >5." finM) ASTM 0422 

TotalOf' FrKtIonaf Orpnic: CertMIn 

Analysis peoformed by Haltl8boraloty in 

Albuquerque. NM 

Welkley Black 

~ -v------

ReceIved By; .... __ _ 

o.te Shipped 

I I 
] 

o.te Shipped 

I I 

I Datee:r 

J 

r--' 

r--
r-'" 

1 

J 

[; 

Testin9 Lebar.tories, Inc. 

!i04O Robert J. Mathews Sune 1 

EI Dcndo, ell 95762 

(918) 939-3507 

Halt Enllironmental Analysis Lebar8lory (HeAL) 

4901 Hawtdns St NE II A 

Albuquerque, NM 87109 

505) 345-3975 



K ........... WHt.Inc:. 
IIMIIIJRC Project 
ProjeCt Number: 83173 
PrajKtTak: 

D.: 

TIme: 

BorIng: 

s.mp .. Depth: 

4 

S"-;;\?:n 
illI 

15--1 
qo~S-

Property Analysis 

OateSampled: ~-1t/-()7 
Dale Received: 

...... Number S8mp1e Type 

/n~ial volumetnc 8nd gravimetric _er conIe ASTM 022161 04&43102914 V" 

Dry bull< density ASTM 02931 

Calculated tolaf porosity ASTM 02435 

s.turatM Hydr8uIIc: Conduc:tMty 

Flexible Well ASTM D5084 

Rigid Walt ASTM 02434 

SpecIfIc GravIty 1P8Itlc: .. o.n.Ityl 
Fine « 4 15 mm diameter m...,;at) ASTM 0854 

Coarse (> 4.75 mm d,ameter mate<ial) ASTM C127 

P8rtII;Ie 8In 8NIIyaIe (w.t 

Standard Sieves wiIt1 Wash ASTM 0422 

Hydrom_ (appIIabIe.men >5' nn.) ASTM 0422 

T~ or Frac:tIon8I 0IpnIc c.tIon 

Anatysis peIfooned by Halt I8boraIory in 

Albuquerque. NM 

W8II<tey 8Iacl< 

v 
v-

v 
......-

./'" 

V""" 

v~ 

RectIived Bx:.t;: __ _ 

Date Shipped 

I I 
-- 1 

DateShi!pd 

I I 

I o.ta:-J 

[_. 

1 

r- -I 

I 

C-····I 

SiemI Testing llIbor8tories, Inc. 

5040 Robert J. MIIhews Sull. 1 

EI Ooredo, CA 95762 

(916) 939-3507 

Halt Environmental Analysis t..borlltory (HEAl) 

4901 Hawkins $I NE • A 

Albuquerque, NM 87109 

5(5) 345-3975 



KIeInfeIdw Weet, Inc. 
BMIIBRC Project 
Project Number: 83173 

4 ProjectT ... : 

D81e: ~-j1 .. cT7 
TlrM: 

" II 
!,-=- I 

Date SMnpled: 

Date Received: 

BorIng: 

....... Depth: '1£-1b.~ 

Property ANIysIa 

S"'39:~1 

...... Number ...... Type 

ln~iaI yolumelric.oo gr.vimelric __ conte ASTM 022161 04643/02974 

Dry butI< density ASTM 02937 

C8Iculeled toI8I porosity ASTM 02435 

s-.ted HydraIIic ConductIvIIy 

Flexible Wall ASTM 05084 

RiVid Wall ASTM 02434 

IIpecIftc Gr8v1ty cP8Itic1e o-Ity) 

Fine « 475 mm chmeler materiaf) ASTM 0854 

eo.rse (> 4.75 mm di ......... mlllerial) ASTM e127 

P8ItIc1e .. .,..,.. (WwI 

sg"derd SIeves with Wash ASTM 0422 

Hydrometer (appllC8bte -. >5% ru-) ASTM 0422 

ToQI or FrKtIoMI Organic Cnon 

AnalysiS perfonned by Hall ~oratory in 

Albuquerque. NM 

W ..... 1ey !!I.a 

V" 
~. 

ReceNed 8y~: __ _ 

f\ 
~

Shipp!d 
I I 

I I 

DIIe Shipped 
I I 

I o.:-r 
1 -

c-

c:-
1-

1 -

c-

r:=-) 
r-

c:--

&err. Teeling Ubor8Iories. Inc. 

5040 Robeft J. u.u-s Suite 1 

EI Ocndo. CA 95762 

(9111) 939-3507 

foMIl ElWiranmem.l ""-lysis Ubofatory (HEAl) 

4901 HewklnI 51 NE II A 

Albuquerque. NM 87109 

505) 34~3975 



H I LH:::i CDB..L TR-ITS 3834983 P. 02 

Atlas Consultants, Inc. 
6000 S. Eastern Avenue, Suite lOJ • Las Vegas. Nevada 89119 

(702) 383-1199 • Fax (702) 383-4983 
membMof 

AMERICAN SOCIETY FOR 
TESTING MATERIALS 

LABORATORY NO: 14462(a) DATE: June 13, 2007 

SAMPLE: Soil P.o.: 

MARKED: 83173 LABID:29393 

SUBMITTED BY: Klcinfeldcr, Inc. 

ANALYZED BY: Kurt D. Ergun 

REPORT OF DETERMINATION 

ASIMa97" 

SAMPLE NO. LOCATION DEPTH (feet> ORGANIC CARlON 

29393 8-1 60-62.5 2.10% 

~~6 De r;a-e«-CI -
LABORATORY MANAGER 



PROJECT NAME: BRC AQUIFER TESTING 
PROJECT NUMBER: 83173 

LAB NUMBER: 29393 
BORING: B-1 

DEPTH: 60 - 62.5' 
DATE: 06/04/07 

TECHNICIAN: JLW 

ASTM 0-854 
SPECIFIC GRAVITY OF SOIL SOLIDS BY WATER PYCNOMETER 

Pycnometer Label 
Mass of Pycometer,Mf => 

Mass of pycometer & Water,Ma => 
Temperature of Water when 
Ma above was Taken, Ta => 

Mass of Speciman & Pycnometer => 
Mass of Pycnometer, Mf => 

Mass of Oven-Dry Specimen, Mo => 
Mass of Pycnometer, Soil & Water, Mb => 

Temperature of Water when 
Mb Above was Taken, Tb => 

Prodedure . 
Record the mass of a clean dry pycnometer,Mf 

1 
221.68 
719.09 

22.7 
280.73 
220.95 
59.78 
756.93 

20.5 

Record the mass of the pyc. and distilled water at calibration mark,Ma 
Record the temperature of the water to the nearest .5° C,Ta 
Record Mass of Pyc & Water at Calibration Mark,Ma 

Water Density at Ta 
Water Density at Tb 
K Factor at Tb 

Ma at Tb 
Sp Gr at Tb 
Sp Gr at 20 C 

SPECIFIC GRAVITY AT 20 C 

0.99761 
0.9981 
0.9999 

221.9237309 
2.724703737 
2.724431267 

2.724431267 

2 

0 

0 
#DIVlO! 
#DIV/O! 

A 
B 

C 
D 
E 
F 
G 

H 



SPECIFIC GRAVITY OF COARSE AND FINE AGGREGATE ASTM 127 & 128 

Job # => 83173 

Project => #N/A 

Client => #N/A 

Phase => #N/A 

Sample Location => B-1 @ 60 - 62.5' 

Dry Wt. of Sample A=> 

SSD Wt. of Sample B=> 

Wt. SSD Under Water C=> 

Bulk Sp Gr. A/(B-C) => 

Bulk SSD B/(B-C) => 

Apparent Sp Gr A/(A-C) => 

Absorption ((B-A)/A)*100 => 

5199.9 

5366.5 

3202.8 

2.403 

2.480 

2.604 

3.2 

COARSE AGGREGATE 

Lab Number => 29393 

Date Sampled => 

Date Received => 

Sampled By => 

Tested By => JLW 

Reviewed By => 

AveraQes 

2.403 

2.480 

2.604 

3.2 



MOISTURE CONTENT OF SOIL,ROCK AND SOIL-AGGREGATE MIXTURES ASTM 0-2216 
Job # => 83173 

Project => ~RC AQUIFER TESTIN( 
Client => BRC 
Phase => 4 

~------~------~ Sample Location =>I-____ B_-1_~@6_0_· __ ... 

Pan Label => 

Tare Weight of Pan => 

Wet Wt. of Sample & Tare => 

Dry Wt. of Sample & Tare => 

Weight of Moisture (B-C) => 

Dry Wt. of Sample (C-A) => 

Percent Moisture (D/E)*100 => 

Sieve Retaining More Than About 
10% of Sample 

No. 10 
No.4 

Lab Number => 

Date Sampled => 

Date Received => 
Sampled By => 

Tested By => 

Reviewed By => 

DUDE 

433.1 

3708.8 

3102.8 

606.0 

2669.7 

22.7 

29393 
NR 

NR 
JLW 
JH 

A 

B 

C 

D 

E 

F 

Recommended Minimum Mass 
of Moist Sample 
100 to 200 gms 
300 to 500 gms 

500 to 1000 gms 
1500 to 3000 gms 

5000 to 10000 gms 

Dry @ 110 ± 5° C to a constant mass 
If sample contains Gypsum or other materials having hydrated water 
Then dry @ 60 ± 5°C 



BRC Aquifer Testing 83173-4 

PARTICLE-SIZE ANALYSIS of SOILS ASTM 0422-02 

Boring #B- 2 @ 60-62.5'; S-29393 @ 60.0 - 65.0' 

Silty Sand with Gravel (SM) 
LL= ; PL = ; PI = 

Sieve size 
3" (75.0-mm) 
2" (50.0-mm) 
1-1/2" (37.5-mm) 
I" (25.0-mm) 
1/2" (12.5-mm) 
3/8" (9.5-mm) 
#4 (4.75-mm) 
# I 0 (2.00-mm) 
# 16 (1.18-mm) 
#40 (425-lJm) 
#50 (300-lJm) 
# I 00 (150-lJm) 
#200 (75-lJm) 

Hydrometer Analysis 
33-lJm 
21-llm 
12-llm 
9-llm 
6-llm 
3.2-lJm 
Colloids «I-11m) 

IYo Retained 
o 
o 
2 
4 
10 
15 
34 
59 
63 
68 
69 
70 
71 

June 7. 2007 

Specific Gravity = 2.72 
Gravel = 34%; Sand = 37%; Silt = 27%: Clay 0·2% 

IYo Passing 
100 
100 
98 
96 
90 
85 
66 
41 
37 
32 
31 
30 
29 

4 
4 
3 
3 
3 
2 

U. s. STANDARD SIEVE OPENING. Itt. U. S. STANDARD SIEVE NUMBERS HYDROMETER ANALYSIS 

100 

90 

80 

" 70 ;z -rIJ 60 rIJ 
~ 
CI. 
.... 50 
Z 

"" 40 I..i 
IX 

"" 30 CI. 

20 

10 . 

o 
100 

J 2 )j I 112 J/8 . ..,.. . .. ,-
• • 

• I •• 

,II: 

10 

10 16 40 \0 100 200 

• • ... - . ...--- . 
0.1 

GRAIN SIZE. mm 

• • • •• 
0.01 

• 
0.001 



NI~ UUN~IHNI~ 3834983 P. 02 

Atlas Consultants, Inc. 
6CXXl S. Eastern Avenue, Suite lOJ • Las Vegas, Nevada 89119 

(702) 383-1199 • Fax (02) 383-4983 
memt1erof 

AMERICAN SOCIETY FOR 
TESTING MATERIALS 

LABORATORY NO: 144S1(b) DATE: June 6, 2007 

SAMPLE: Soil P.o.: 

MARKED: 83173 LAB ID: 29393 

SUBMITI'ED BY: Kleinfelder. Inc. 

ANALYZED BY: Kurt D. Ergun 

REPORT OF DETERMINATION 

ASTM2974 

SAMrLENQ. I .. OCATION DEPTHUeetl ORGANIC CARBON 

29393 8-1 93-93.5 3.00% 

~~,???.urJ~~4 .. 
LABORATORY MANAGER 



BRC Aquifer Testing 83173-4 

P ARTICLE-SIZE ANALYSIS of SOILS ASTM D 422-02 

Boring #B- 2 @ 93-9305'; S-29393 @ 9000 - 9500' 

Silt (ML) 
LL = ; PL = ; PI = 

.I unc 7. 20()7 

Specific Gravity = 2070 
Gravel = 0%: Sand = 5%; Silt = 65%; Clay = 30'1.. 

Sieve size 
3" (7500-mm) 
2" (5000-mm) 
1-1/2" (3705-mm) 
I" (2500-mm) 
1/2" (1205-mm) 
3/8" (905-mm) 
#4 (4075-mm) 
# I 0 (2000-mm) 
# 16 (l.18-mm) 
#40 (425-flm) 
#50 (300-flm) 
#\00 (150-flm) 
#200 (75-flm) 

Hydrometer Analysis 
28-f.1.m 
18-flm 
II-flm 
8-f.1.m 
6-flm 
301-J.1m 
Colloids «I-J.Im) 

% Retained 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I 
2 
2 
5 

U. S. STANDARD SIEVE OPENING • .,. U. S STANDARD SIEVE NUMBERS 

J 2 J.5 I 112 3/8 10 16 40 50 100 200 

100· __ ----. __ -.-__. _e_, - ~---.-e_,,- ---. _. -'-:-0-- ." .-- - --·'0- --- .----
,,; :1::. ' , ,.' • 

r.:l 
'Z 
~ 
r.IJ 
~ 
CI.. 

I-
Z 
~ ..., 
a: 
Io.l 
CI.. 

90 .. ---------------'---'--------, -,-----.'---------------.--. ----------

; 
60 ~_, _ _..l__.~._~ ______ • .....:.__~ _________ • ___ ~ __ • 

70 

60 

50 

40 

30 

20 

10 

o - .-. -' --' ---------.----
100 10 0.1 

GRAIN SIZE, mm 

• 

% Passing 
100 
100 
100 
100 
100 
100 
100 
100 
100 
99 
98 
98 
95 

77 
69 
61 
58 
48 
30 
IS 

HYDROMETER ANAlYSIS 

• 
• • 

• 

0.01 

• 
• 

0.001 



MOISTURE CONTENT OF SOIL,ROCK AND SOIL-AGGREGATE MIXTURES ASTM 0-2216 
Job # => 83173 

Project => ~RC AQUIFER TESTINC 

Client => BRC 

Phase => 4 
~--------------~ Sample Location =>t-__ B_-1_ ...... @9_3 __ -9_3_._5'_ ... 

Pan Label => 

Tare Weight of Pan => 

Wet Wt. of Sample & Tare => 

Dry Wt. of Sample & Tare => 

Weight of Moisture (B-C) => 

Dry wt. of Sample (C-A) => 

Percent Moisture (D/E)*100 => 

Sieve Retaining More Than About 
10ey. of Sample 

No. 10 
No.4 

%" 
1'%" 

3" 

Lab Number => 

Date Sampled => 

Date Received => 
Sampled By => 

Tested By => 

Reviewed By => 

DORK 

536.3 

1361 

1068 

293.0 

531.7 

55.1 

29393 
NR 

NR 

JLW 

JH 

A 

B 

C 

D 

E 

F 

Recommended Minimum Mass 
of Moist Sample 

1 00 to 200 gms 
300 to 500 gms 
500 to 1000 gms 

1500 to 3000 gms 
5000 to 10000 gms 

Dry @ 110 ± 5° C to a constant mass 

If sample contains Gypsum or other materials having hydrated water 

Then dry @ 60 ± 5°C 



Moisture Density 
Project Name BRC AQUIFER TESTING Date 05/31/07 

Project Number 83173 Phase No. 4 Tested By JLW Checked By JH 
Lab Number 29393 

Boring Number B-1 

Sample Depth 93-93.5' 

Height (inches) 6.5 

Diameter (inChes) 5.10 

Volume 0.0770 
wt. or ::sample 
At Field Moisture 3403.70 

Wet Density (pcf) 97.5 

Dry Density (pcf) 62.8 

Container No. 
wt. or wet 
Sample Plus Tare 1361.00 
WI. aT ury 
Sample Plus Tare 1068.00 

Tare (g) 536.30 
ury wt. ur 
Sample (g) 531.70 

Moisture Content, % 55.1% 

moist-dens form 



One-Dimensional Consolidation Properties of Soils ASTM D 2435-04 

Sample No.: 29393 

Project Name: BRC AQUIFER TESTING 

Project No.: 83173-4 

Report Date: 06/14/07 

Tech.: jlw 
Sample Depth (ft.): 8-1 @ 93 - 93.5' 
Material Description: 

Load IDSf) Consolidation 1%\ 
100 0.09 
500 1.07 
500 0.86 
1000 1.15 
2000 2.03 
4000 3.13 
8000 4.80 
16000 7.36 
32000 12.23 
16000 11 .82 
8000 11 .35 
4000 10.79 

B-1 @ 93 - 93.5' 

0.00 ---------r-- ------ ------- -----.---

! 
2.00 

- 4.00 
~ 0 -c 

6.00 0 
+:: ca 
:E 
'0 8.00 
I/) 

i 
-~-. ----+-- .----~--.-.-. - ---~----+_-~---. ,--.,.----- - -~- ' · -'r· · ----- · - -

c 
0 
0 

10.00 

12.00 --- ------------------------------ -

14.00 
1 10 100 1000 10000 100000 

Load (psf) 



PROJECT NAME: BRC AQUIFER TESTING 
PROJECT NUMBER: 83173 

LAB NUMBER: 29393 
BORING: B-1 

DEPTH: 93 - 93.5' 
DATE: 06/04/07 

TECHNICIAN: JLW 

ASTM 0-854 
SPECIFIC GRAVITY OF SOIL SOLIDS BY WATER PYCNOMETER 

Pycnometer Label 
Mass of Pycometer,Mf => 

Mass of Pycometer & Water,Ma => 
Temperature of Water when 
Ma above was Taken, Ta => 

Mass of Speciman & Pycnometer => 
Mass of Pycnometer, Mf => 

Mass of Oven-Dry Specimen, Mo => 
Mass of Pycnometer, Soil & Water, Mb => 

Temperature of Water when 
Mb Above was Taken, Tb => 

Prodedure 
Record the mass of a clean dry pycnometer,Mf 

220.89 
719.09 

22.7 
271.89 
220.89 

51 
751.21 

20.6 

Record the mass of the pyc. and distilled water at calibration mark,Ma 
Record the temperature of the water to the nearest .5° C,Ta 
Record Mass of Pyc & Water at Calibration Mark,Ma 

Water Density at Ta 
Water Density at Tb 
K Factor at Tb 

Ma at Tb 
Sp Gr at Tb 
Sp Grat20 C 

SPECIFIC GRAVITY AT 20 C 

0.99761 
0.99808 
0.99987 

221.124154 
2.701271186 
2.700920021 

2.700920021 

2 

0 

0 
#DIVlO! 
#DIV/O! 

A 
B 

C 
D 
E 
F 
G 

H 



Project Name: aRC Aquifer Testing Client: BRC By: Doug Davis 

Project Number: 83173 Task: 4 Date: 5-3/" 07 Date Due: 

~ I~ Ie w ~ IBoring Number 

~~ ~~ ~ I~:t 
pt, 

IDepth t 

~' ,k ~, r Content (ASTM 2216) 

lX It 
"'-

tory Bulk Density (ASTM 02937) 

~ ~ ITI tal Porosity (ASTM 02435) 

\ A Flexible Wall (ASTM 05084) 
OUTSIDE SERVICE 

~ ~ Rigid Wall (ASTM 02434) 
iOUTSIDE SERVICE 

~ ~ '"(-:'S~ 

~ 
ISpecific Gravity (ASTM 0.1) 

I~ ~ S •. n:.;f~:c Gravity (ASTM C127) 

~ ~ ~ ~. --"~ ... S 0 ~Ullltm,... (A TM 422) 

~ r---.... X !-sieve Anysis (ASTM 0422) 

~ ~. (X )rl Organic Carbon 
! OUTSIDE ~ERVICE (ATLASJ 

'-..7 

~!9 ~ I 

f.l l :::c 
II> 
3 
AI 

~ 
... 

:t 
;If:' 
UI 

~ 

LABORATORY NUMBER: 2. Cj 3 9 b 



LABORATORY WORK ORDER 

Pro;ed No: _~ 3 J Z:3 __ ____ ______ f'II05I: ----..I'tL-----
~~tz~:.. ~ ~( ___ D~\ ; '"'::) 
_ D _ _ ___ __ _ ____ _____ _ 

Pro;ed Name: 

(/ient Name: 

(lient Ref.;P.O.i: 

5pecioilnstrudians: _ 

Usage 

i12.! Lt ~ !iect>/ Agg __ 
( 127~plian/Grovity 
CAL 205 (I u~hed Port 

r ----- - ------
(Al 227 (Ieenne» TST 
--- ---

poytumpsf~riobl Po~-142 ______ 
D2726 ~~itht/Abs~tion (~_ 
£llloct Bitumin 01856, 2172.310 - ------- -. . 

flot/E~~iort/Sieve 119, 120 

~ee_"!!t~~t1Set 011_ 
~g"~n Ov':." (ulibrotion 
l",ur~u~Orgo"i< Motter (-40 --
LA Rall!;:r CAll31 
---- - - -----
lollmon lest -----..• - -- -- - - - --
Mol shall Stob/Flow 0-1 599 (Set of 311lob 
Mo. Theoretical Specific Gravity 0-2041 
Methylene Blue Test 

f-
Microwove Asphoh Moi>1 (ontenl 

1---
Od (onlenl By Ignition Oven 
f------

Sand Equivolenl (217 
f- - --

Spe<ific Grovity (127/8 0854 
S!obt1 ~est/Premix Sample CAl 366 
Unit Weight m 

Usage .-- - --

~1or~Ano~ 
(01 r osivity ~oI~) __ 

ASPHALT TESTING 
Oly. 99# Status 

990715 
--- -. . . m3 12- --= J+-

990712 
990711 
990714 - - --
991110 -
991102 
990713 
991147 
996156 
990701 

----
990706 

t--
991121 

I--- ------

991108 
991112 
990132 
996137 -
996153 --
99030B 
990211 
991104 
990704 

MISe. OTHEII 
(hy. 991 Status 

996020 
991508 

(orrosivity, Res~IiYity, Sodium Sullote, Solubility, pll' 990324 

~Hlest 990319 

Sulfate Analysis 992090 
f--

Unit Weight Fireproofing 991314 
OIHM/::;;/ i;(;j,j wu ';~ , J. H ·.I,l .... ~. -'.I 1:"" 

I 

Sample Number: 

Zl~0 
SAMPLE STATUS 

I2l Requested Test 

rzJ Test in Progress 

~ Test Completed 

---.--------

(ONCIIETE' MASOIIIIY TESTING 
/JsaQe Qty. '" Status 

C942 Grout Slren.9th (cylinder/prism strength) 990119 
Compressive Test 12x8x 16 Prisms (12" width) 991005 
Compressive Tesl 8x8x 16 Prisms (8" width) 991003 
Compressive Test/Cored Spa< 990809 
(onuele Compressive Test 990803 
OryingShrinkoge (Sel OF 3) (-J57 CAL-530 990811 
Rex 000 Strength/(onuele Beem 990806 
Mortor Strength (-109 990118 

SOILS TESTING 
/JsagI Illy. 991 Status 

ASTM 01557 6" Method B, (and 0 990104 
CBR 100% Compadion 01883, TlBO 990209 
Cbedt Point 990106 
Collapse Potential 990614 
(onsolidation W/O lime R018/6 LD 02435 990613 l..........-
(orred Oversize Malerial in Sample CAl301 990203 
Dired Shear I Point 990608 
Direct Shear 3 Point 990609 
Harvard Miniature 992191 
Hydrometer Only Z. 990305 ~ 
Moisture Detennina1ian Only z.. 990317 ,---
Moisture Delninotion/llnil Weighl I 990316 .--'" Plasticity Index 990310 
Resistivity Analysis 990318 
R-Value/Untreated MoterioVField SompIe CAL 301 990201 
Sample Prep Materials 992508 
Sieve Analysis Wash noo (111 990304 
Sieve AnoIysis/(oune & Fine 12 990301 ~ 
Sulfate Sound (S) Sieve SZ (88 990708 
Swell Test FHA Specifiartion (60 psi) 990312 
Uncon~ned (omp/lnc Moist 02166 990601 
mlnW_(" ..... 1. "41111 IS.- -, .iI"" " .... ..-

k.,. KLEINFELDER 

Date Sampled: 

Oate Receivet/: 
6~//a;:/ 
~: 

Dale Completed: 

Veti{ied By: 

5 -3/-07 
S -' 3, -02-__ 

__ rdefrzr __ 
--.!d~p:1-_------

"!.fI. 

'f 
~ 
'4 

rl. , 
12= 

---

0-

~ 
o 
~ 
5i 
~ 

o 

~ 
o 
~ a; ...... -s 
-oq: Q 

00 

.... 
~ 
.!! 
0.5 

~ 
~ 
~ 
e 
~ .... 
f2 

~ 

] 
0.5 

.~ ~ ~ 
~ ~ :.:.. :! 
Q a -a Q 

;.; .... ~ )! ~ 
-!! ....!:! ~ -- ~ 
-.0; CL. CL. is 
:it e '" e .
~..$I~..$I~ 

r,", .'n (_ ~. ~, _ I e _ D._~1. 



An employ" owned company 
6380 South Polaris Avenue 
Las Vegas, Nevada 89118 

(702) 736-2936 phone 
(702) 361-9094 fax 

To: Chad Walker 

Sierra Testing Laboratories 

5040 Robert J. Mathews Suite 1 

EI Dorado. CA 95762 

Transmittal Letter 

From: Jessi Henderson 

Date: June 1. 2007 

File: 

Copies: 3 __________ _ 

Subject: BRC Aquifer Testing: Flexible and Rigid Wan Testing 

We are sending: lL Attached 

Via: _ Messenger 

Transmitted: ~ As Requested 

_ For Signatures 

_ Under Separate Cover 

First Class Mail ~ United Parcel _ Air Freight 

For Approval ForVour Use 

For Review & Comment 

REMARKS: Please run flexible wall (ASTM 02435) and rigid wall (ASTM 02434) on all of the following samples. For 

invoicing purposes please reference 83173-4: BRC Aquifer Testing. 

Sample Sample Laboratory Shipped 
Location Date Number Date 

B-4@35-36.5 05/31/07 29395 06/1107 
B-2@60-61.5 05/31/07 29396 06/1107 
B-2@90-91 .5 . 05/31/07 29396 06/1107 

If you have any questions please don't hesitate to call. 

096002 
Copyright 2001 Kleinfelder, Inc. 
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Kleinfelder West. Inc. 
BMIIIIRC Project 
Project Number. 
ProjeclT .... : 

83173 
4 

Dm: 

Time: 

~-31~? 
-'t::l.l:-

Date Sampled: 

Dale Received: 

1IorIng: 

s.mple D.pth: 

~ 
~r 

Property AnaIyM 

IMI. ¥olumeIriC 8I1d gravimetric __ conte ASTM 02216/ 04643/02974 

Dry bulk density ASTM 02937 

CalCUlated lolal porosity ASTM 02435 

SIIIumed Hythullc ConductIvIIy 

Aexible Willi ASTM 05084 

Rigid Wall ASTM 02434 

SpecIfic Gt8vIty (p8rtic:1e DeMltyI 

Fine « 4.75 mm diameter material) ASTM 0854 

Coarse (~475 mm diameter material) ASTM C127 

P8rtic:1e alze .....,.. (Wet 

Standan:! 5M!_ witt1 Wash ASTM 0422 

H)'drometer (applicable when ~5" fines) ASTM 0422 

T-' 01 FrM:tIonaI 0rpnIc: C8fbon 

Analysis performed by Hall IMKlretOl')' ,n 

A~.NM 

W."'1e)< !!lad< 

...... Number ""Ie Type 

~ 

* 
~~tL. 

rOtc..... 

ReceIved Bv.: __ _ 

I Detee:::; 

1 

] 

4-] 
- 1 

r-

Date Shipped 

I I [-

C:==J - 1 

c-
c---

I 
Date SI!!pp!c! 

-I 

SiemI T_tIng Leoratories. Inc. 

5040 Robert J. ~ Sune 1 

EI Dorado. CA 95762 

(918) 939-3507 

Han Environm"'''' Anetysis Uboratory (HEAl) 

4901 ~StNE'A 
~~S 

5(5) 

/ 



Kleinf.lder _I. inc. 
BMIIBRC ProjKt 
ProjKt Number: 83173 
ProjKtT .... : 4 

Oat.: 

Time: 

BorIng: 

Sample o.pth: 

PropeI1y Analysis 

~ -1I-n 
f02,H 

B-2 
bo- ~{,.\-

Date Sampled: S--11'Q7 
Date Received: 

Sample Number s.mple Type 

InitlalYolumetnc and gravimetric water conte ASTM 02216/04643102974 

Dry bulk density ASTM 02937 

calculated total porosity ASTM 02435 

Saturated Hyd .... 11c Conductivity 

Flexible Wall ASTM 05084 

Rigid Wall ASTM 02434 

SpKHIc Gf8VIIy (P_1e o.nsIty) 

FIne « 4 75 mm diameter material) ASTM 0854 

Coarse (> 4.75 mm diameter material) ASTM C127 

P_1e ala analysis (W.t 

Standard Sieves with Wash ASTM 0422 

Hydrometer (applICable when >5% fines) ASTM 0422 

T ot.I or Fractional Organic C.tJon 

Analysts performed by Hall laboratory in 

Albuquerque, NM 

WaII<.ley Black 

\..- (/)-/ 

v So,/ 

Received B:.l.Y .. : ___ _ 

D .. Completed 

I I 
[U _ 

r -

~ 
1 

[U __ 

[U __ 

1 

1 

J 

I 
Date Shipped c--

Sierra Testing Laboratories, Inc. 

5040 Robert J. Mathews Suite 1 

EI Dorado, CA 95762 

(916) 939-3507 

HaM Environmental Analysis laboratory (HEAl) 

4901 Hawkins SI NE II A 

Albuquerque, NM 87109 

505) 345-3975 



Klelnf. __ t,lnc. 
BMIIBRC Project 
Project Number: 83173 
ProJKI T8Sk: 4 

D •• : 

Time: 

Boring: 

s.mple Depth: 

~""'Q'~(/7 

(Or-YO 

8-2-
b<?-br 

Property Analysis 

Date Sampled: j>Jt--07 
Date Received: 

Inillal volumetnc and gravimetnc water conte ASTM 02216/04643102974 

Sample Number 

V-

Dry bulk density ASTM 02937 

Calculated total porosity ASTM 02435 

Saturated Hydraulic ConcluctJvlty 

Flexible Wall ASTM 05084 

RigId Wan ASTM 02434 

Specific Gravity (Partlcle Density) 

Fine « 4,75 mm diameter material) ASTM 0854 

Coarse (> 475 mm diameter material) ASTM C127 

Partlcle size a/llllysis (W. 

Standard Sieves with Wash ASTM 0422 

Hydrometer (applicable when >5% fines) ASTM 0422 

Total or Fractional Organic Carbon 

Analysis performed by Hall laboratory in 

Albuquerque, NM 

Walkley Black 

v 
t/ 

L-
v 

v 
v 

v 

SalJPIeType 

)m~ 

~ 

Received B:.t;y, ____ _ 

1 
Date Shipped 

1 
Date Shipped 

Date Completad 

1 1 

r:=-] 
c·_,· 

C--- 'I 

C--- 'I 

C--I 

1 

1 
.] 

r ". 

Sierra Testing Laboratories, Inc. 

5040 Robert J, Mathews Suite 1 

Ef Dorado, CA 95762 

(916) 939-3507 

Hail Envirorynental Analysis Laboratory (HEAL) 

4901 Haw)'ns 5t NE" A 

AibuquetJlue, NM 87109 

7~" 
~'\vJ\~ 



3834983 P .1212 

Atlas Consultants, Inc. 
6000 5, Eastern Avenue, Suite lOJ • Los Vegas, Nevada 89119 

(702) 383-1199 • Fax (702) 383-4983 
member 01 

AMERICAN SOCIETY FOR 
TESTING MATERIALS 

LABORATORY NO: 14462(e) DATE: 1une 11.2007 

SAMPLE: Soil P.o.: 

MARKED: 83173 LAB ID: 29396 

SUBMITrED BY: Kleinfelder. Inc. 

ANALYZED BY: Kurt D. Ergun 

BrORT OF DETERMINATION 

ASTMl974 

§AMPLE;tSO. 

29396 
29396 

LOCATION 

B-2 
B·2 

DEnU(feet} 

60.0 
94.5-95.0 

ORGANIC CARlON 

2.30% 
2.00% 



BRC Aquifer Testing 83173-4 

P ARTICLE-SIZE ANALYSIS of SOILS ASTM D 422-02 

Boring #B- 2 @ 60'; S-29396 @ 60.0 - 65.0' 

Silt (ML) 
LL = ; PL = : PI = 

June 7. 20()7 

Specific Gravity = 2.68 
Gravel = 0%; Sand = 8%; Silt = 60%; Clay = 32'Yo 

Sieve size 
3" (75.0-mm) 
2" (50.0-mm) 
1-1/2" (37.5-mm) 
I" (25.0-mm) 
1/2" (12.5-mm) 
3/8" (9.5-mm) 
#4 (4.75-mm) 
#10 (2.00-mm) 
#16 (I.1S-mm) 
#40 (425-~m) 
#50 (300-~m) 
#100(150-~m) 

#200 (75-~m) 

Hydrometer Analysis 
29-~m 

19-~m 

12-~m 

8-~m 

6-~m 

2.9-~m 
Colloids « l-~m) 

% Retained 
o 
o 
o 
o 
o 
o 
o 
o 
I 
2 
2 
4 
8 

U. S. STANDARD SIEVE OPENING. In. U. S. STANDARD SIEVE NUMBERS 

Co!) 
Z -rJl 
rJl 
--r. 
=-
!-
Z 

"" U 

'" "" =-

3 2 15 I 1/2 1/8 4 10 16 40 50 100 ~oo 

100 -e .. -.-.. - ____ .~c -e---- .. e < c, .-- .. ,- - .. 

90 

60 

70 

60 , 

50 

40 

30 

20 

10 

0 
100 

- ._ .. _._---------- ----_._ ..... __ ._-

.--'-~----.,-.------.-.....,-----.......!--,---.--.-,.-

: I 

10 

'i: 

. . ~ -~ 

0.1 
GRAIN SIZE, mm 

e 

% Passing 
100 
100 
100 
100 
100 
100 
100 
100 
99 
98 
98 
96 
92 

77 
66 
54 
49 
41 
32 
23 

HYDROMETER ANAlYSIS 

e 

e 
e 

e_ 

0.01 

e_ 

e 

0.001 



PROJECT NAME: BRC Aquifer Testing 
PROJECT NUMBER: 83173 

LAB NUMBER: 29396 
BORING: B-2 

DEPTH: 60' 
DATE: 06/05/07 

TECHNICIAN: JLW 

ASTM 0-854 
SPECIFIC GRAVITY OF SOIL SOLIDS BY WATER PYCNOMETER 

Pycnometer Label Z 
Mass of Pycometer,Mf => 

Mass of Pycometer & Water,Ma => 
Temperature of Water when 
Ma above was Taken, Ta => 

Mass of Speciman & Pycnometer => 
Mass of Pycnometer, Mf => 

Mass of Oven-Dry Specimen, Mo => 
Mass of Pycnometer, Soil & Water, Mb => 

Temperature of Water when 
Mb Above was Taken, Tb => 

Prodedure 
Record the mass of a clean dry pycnometer,Mf 

221.22 
719.19 

22.7 
281.80 
220.97 
60.83 
757.13 

20.7 

Record the mass of the Pvc. and distilled water at calibration mark,Ma 
Record the temperature of the water to the nearest. 5° C, Ta 
Record Mass of Pvc & Water at Calibration Mark,Ma 

Water Density at Ta 
Water Density at Tb 
K Factor at Tb 

Ma at Tb 
Sp Gr at Tb 
Sp Gr at 20 C 

SPECIFIC GRAVITY AT 20 C 

0.99761 
0.99806 
0.99985 

221.4440865 
2.657492355 
2.657093731 

2.657093731 



MOISTURE CONTENT OF SOIL,ROCK AND SOIL-AGGREGATE MIXTURES ASTM 0-2216 
Job # => 83173 

Project => ~RC AQUIFER TESTIN( 

Client => BRC 

Phase => 4 
~------~------~ Sample Location =>~ ___ B;....-.;;.;2_@~6;.;0;..' __ ~ 

Pan Label => 

Tare Weight of Pan => 

Wet Wt. of Sample & Tare => 

Dry wt. of Sample & Tare => 

Weight of Moisture (B-C) => 

Dry Wt. of Sample (C-A) => 

Percent Moisture (O/E)*100 => 

Sieve Retaining More Than About 
10% of Sample 

No. 10 
No.4 

%" 

1%" 
3" 

Lab Number => 

Date Sampled => 

Date Received => 

Sampled By => 

Tested By => 

Reviewed By => 

CDF 

538.7 

1082.1 

948.5 

133.6 

409.8 

32.6 

29396 

NR 

NR 
JLW 

JH 

A 

B 

c 

o 

E 

F 

Recommended Minimum Mass 
of Moist Sample 
1 00 to 200 gms 
300 to 500 gms 

500 to 1000 gms 
1500 to 3000 gms 

5000 to 10000 gms 

Dry @ 110 :t 5° C to a constant mass 

If sample contains Gypsum or other materials having hydrated water 

Then dry @ 60 :t 5°C 



MOISTURE CONTENT OF SOIL,ROCK AND SOIL-AGGREGATE MIXTURES ASTM 0-2216 
Job # => 83173 

Project => ~RC AQUIFER TESTIN( 
Client => BRC 

Phase => 4 
Sample Location => B-2 @ 94.5 - 95' 

Pan Label => 

Tare Weight of Pan => 

Wet Wt. of Sample & Tare => 

Dry Wt. of Sample & Tare => 

Weight of Moisture (B-C) => 

Dry wt. of Sample (C-A) => 

Percent Moisture (D/E)*100 => 

Sieve Retaining More Than About 
10% of Sample 

No. 10 

No.4 

Lab Number => 

Date Sampled => 
Date Received => 

Sampled By => 

Tested By => 

Reviewed By => 

CTR1 

608.2 

1280.3 

1092.2 

188.1 

484 

38.9 

29396 

NR 

NR 

JLW 

JH 

A 

B 

C 

D 

E 

F 

Recommended Minimum Mass 
of Moist Sample 

100 to 200 gms 
300 to 500 gms 
500 to 1000 gms 

1500 to 3000 gms 

5000 to 10000 gms 

Dry @ 110 ± 5° C to a constant mass 

If sample contains Gypsum or other materials having hydrated water 

Then dry @ 60 ± 5°C 



Moisture Density 
Project Name BRC AQUIFER TESTING Date 06/04/07 

Project Number 83173 Phase No. Tested By JLW Checked By JH 
Lab Number 29396 

Boring Number B-2 

Sample Depth 94.5-95 

Height (inches) 2.5 

Diameter (Inches) 5.05 

Volume 0.0290 
IVvI. or ::>ample 
At Field Moisture 1389.30 

Wet Density (pcf) 105.6 

Dry Density (pcf) 76.1 

Container No. 
WI. or wet 
Sample Plus Tare 1280.30 
wt. ot ury 
Sample Plus Tare 1092.20 

Tare (g) 608.20 
ury wt. ur 
Sample (g) 484.00 

Moisture Content, % 38.9% 

moist-dens form 



One-Dimensional Consolidation Properties of Soils ASTM D 2435-04 

Sample No.: 29396 

Project Name: BRC AQUIFER TESTING 

Project No.: 83173-4 

Report Date: 06/11 /07 

Sample Depth (ft .): B-2 @ 94.5 - 95' 
Material Description: 

Tech.: jlw 

Loaa (PST) \.Oonsollaatlon (V/o) 

-2.00 

0.00 

2.00 -"#. 
~ 4.00 
o 
;; 

CIS 
:2 
(5 
II) 
c: 
o o 

6 .00 

8.00 

100 -0.22 
500 0.58 
1000 1.19 
2000 2.07 
4000 3.38 
8000 5.35 
16000 7.81 
32000 11 .56 
16000 11.27 
8000 10.75 
4000 10.30 

8-2 @ 94.5-95' 

. "-'-.. ------.- - "--- --'-"r-- -----'-----'-.,--,. '" .. - -._._.,_ . __ ._- _"~ ." __ .. 4~W _ __:__ .. .. -.-~.-----.-_'----...• -._A~ - -. -. ' . ' . - .... .... -.. - ~ .. ,-"" ... ~.-

; 
I - .. -.. -.- - ---t------- I 

I 
I 

I 
."._- .. ----.---.-. . -~----.--------.~----.--.~.--'---~-

I ' 
i +-._-- I 

I i -f---- ---+ 
i I 

i 
.-- ._--1-----

I 
! 

I 
l I I , 

-T-·-----i-------------· 
, 

10.00 I .. ... . ---- ... -.:..-... .0'--'-- ... -

\ ::::1 L-_ .... _--_. __ - - __ -_+-' .-_-=_--_.~_--_._.-_.-.l_ .... _-.-_-_.-_-_-._ --_-__ .. -_ .. _--_-_ .. -_ .. _ .. ~-.. -_'_.-_-._--_.-_ ... _ ...... _-_-_ ... -

1 10 100 1000 10000 100000 

Load (psf) 



PROJECT NAME: BRC Aquifer Testing 
PROJECT NUMBER: 83173 

LAB NUMBER: 29396 
BORING: B-2 

DEPTH: 94.5 - 95' 
DATE: 06/05/07 

TECHNICIAN: JLW 

ASTM 0-854 
SPECIFIC GRAVITY OF SOIL SOLIDS BY WATER PYCNOMETER 

Pycnometer Label Y 
Mass of Pycometer,Mf => 

Mass of Pycometer & Water,Ma => 
Temperature of Water when 
Ma above was Taken, Ta => 

Mass of Speciman & Pycnometer => 
Mass of Pycnometer, Mf => 

Mass of Oven-Dry Specimen, Mo => 
Mass of Pycnometer, Soil & Water, Mb => 

Temperature of Water when 
Mb Above was Taken, Tb => 

Prodedure 
Record the mass of a clean dry pycnometer,Mf 

224.41 
722.96 

22.6 
267.50 
224.40 
43.10 
748.94 

21.0 

Record the mass of the pyc. and distilled water at calibration mark,Ma 
Record the temperature of the water to the nearest .5° C,Ta 
Record Mass of Pyc & Water at Calibration Mark,Ma 

Water Density at Ta 
Water Density at Tb 
K Factor at Tb 

Ma at Tb 
Sp Gr at Tb 
Sp Gr at 20 C 

SPECIFIC GRAVITY AT 20 C 

0.99764 
0.99799 
0.99979 

224.5844925 
2.517523364 
2.516994685 

2.516994685 



BRC Aquifer Testing 83173-4 

P ARTICLE-SIZE ANALYSIS of SOILS ASTM D 422-02 

Boring #8- 2 @ 94.5-95'; S-29396 @ 90.0 - 95.0' 
Silt (ML) 
LL 0= ; PL = ; PI = 

June 7. 2007 

Specific Gravity'" 2.52 
Gravel = 0%; Sand = 1%; Silt = 67%; Clay -~ 32%, 

Sieve size 
3" (75.0-mm) 
2" (50.0-mm) 

" Z 
iii 
rIl 
of. 
C. 
I-
Z 

""' U 

1-1/2" (37.5-mm) 
I" (25.0-mm) 
112" (I2.5-mm) 
3/S" (9.5-mm) 
#4 (4.75-mm) 
#to (2.00-mm) 
#16 (l.IS-mm) 
#40 (425-~m) 
#50 (300-~m) 
# toO (150-~m) 
#200 (75-~m) 

Hydrometer Analysis 
30-J.lm 
20-J.lm 
12-~m 

9-~m 
6-~m 

3.3-J.lm 
Colloids «I-~m) 

U. S, STANDARD SIEVE OPENING, in. 

J : 1,5 I 112 318 

100, •••.. ,.'--•• ,. 

90 

80 

70 

60 

50 

40 

% Retained 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I 

U. S. STANDARD SIEVE NUMBERS 

4 10 II> 40 50 100 200 .,,".H • . ___ ,. • .~_ •.. , • 

cr: 

""' 
• E' , i 

C. 30 

20 , 

10 

o 
100 

J" t .-- -_._ .... __ ... __ ..... - ---,.- -.-, 

10 

, . 
. -'---"'. _." 

0.1 
GRAIN SIZE. mm 

• 

% Passing 
toO 
100 
toO 
toO 
100 
toO 
tOO 
100 
100 
100 
100 
toO 
99 

85 
74 
57 
49 
45 
32 
21 

HYDROMETER ANALYSIS 

• 
•• 

• • 

0.01 

' .. 
• 

0,001 



Project Name: eRC Aquifer Testing Client: BRC By: Doug Davis 

Project Number: 83173 Task: 4 Date: 5/Z'1/vt 
I 

Date Due: 

~ ::p ~ rn 
I 

~ 
, 

\.>l J') ()J Boring Number 

J)~ ;:.. '" ~l ~ ~"J 
I 

~ ~; ~I J I 
"\ I Depth 

X ~ ". ~ater Content (ASTM 2216) 

~ ~ Dry Bulk Density (ASTM 02937) 

X i"- K r---... lTotal Porosity (ASTM 02435) 

A ~ Flexible Wan (ASTM 05084) 
OUTSIDE SERVICE 

~ ~ Rigid Wan (ASTM 02434) 

- OUTSIDE SERVICE 

;'~ ~ Specific Gravity (ASTM oSia) \ . 
:--.... --....... 

~ i~ Specific Gravity (ASTM C127) 

.~ K "- Hydrometer (ASTM 0422) 

~ "" l)< ............ Sieve Anysls (ASTM 0422) 

~ - ~ Total Organic Carbon 
...... 

OUTSIDE SERVICE fA TLAS) 

~ 
,. ~ -I l \ V\ 

~ I 

~ ~ 
~ ~ 

::a --... - CD 
3 

" 
I» .. ... ..... :III'" 
III 

L-~3~ "2C1 =S'1d 



LABORATORY WORK ORDER 

Projed No: S J _L-:r3~. _ . _~_. _____ Phose: --I-f----
ProjeclName: ~~uA~~.".~ ~,.+~_~~~ __ ~. 
Oienf Name: ~\2.::C---_ __. 
Client Ref/P.O_¥; 

SpeciallnstlUmans: _ __ 

USDge 

~2~1 WI Pieces/Agg 
(127 Absorption/G'Qvity 
CAL 205 (rushed Pa,t 
--. 
(AL 227 (leanness 1ST 
-

C1~t~mps/Friabl Port (-142 
D2726 ~~I/Absorplion (ore 
Exlroll Bitumin 01856,2172.310 
--~~-----~-.-

~lal/E1ong ~ar1/Sieve ~1!.J2~_~ 
Hveem Stability/Set 01 3 

f-- ----
!gnilion O~en (alibr!lf~ 
Injurious Organic Motter (,40 

I-U Rottler CAL131 
f-----
Lottman Test 
- - - - ---
MolshoU Stob/Flow D-1599 (Set of 3)/Lab 
.~.--

Max Theoretical Specifi< Gravity 0-2041 
Methylene J~ Test 
~(fO~'!:I~ _~ah Moist (_ontent 
O~ (ontent By Ignition Oven 
Sand Equivalent (217 
-- -
S~~.lic~r!.vity (127 /8 O~54 
Stab.1 Test/Premix Somple CAL 366 

f- .. 

Unit Weight (29 

-
~_USIJ~ 

(bioI ide A'!!!!rsis 
(()fros~~'r~~~_ __ ~_ 

ASPHALT TESTING 
QIy. 99# Stotus 

990715 
.. -

Ff1C:; ~k JtO:W. cq.-
f--_. 

990712 
990711 
990714 
991110 
991102 - -~ -- -- -

990713 -
991147 
996156 
990701 
990706 
991121 

- - --_ . 

991108 
991112 . 
990132 
996137 
996153 
990308 
990211 
991104 

- -.-

990704 

MISe. OTHE' 
! DIy. m Status 

996020 
991508 

~~r~ Resistivity, Sodium Sulfate, Soiubilily, p II' 990324 

~ftTest 990319 

Sulfate Analysis 992090 

Uti;t Weight Fireproofing 991314 
'. ' t ' • ~ I I , 

, 

Sample Number: 

_21~<j~ __ ._ 
SAMPLE STATUS 

o RequesleJ Test 

t2J Test in Progress 

IZl Test Completed 

CONCRffl' MASON" TESTING - ow. 991 Status 
(942 Grout Strength (cylinder/prism strength) 990119 
Coml!.essive Test I 2xb 16 Prisms (12" width) 991005 _. 

Compressive Test Bxb 16 "'isms (B" width) 991003 
Compressive Test/(ored Spec 990B09 
(oncrete (ompressive Test 990B03 
Drying Shrinkage (Set OF 3) c-m CAL·530 990811 
Flex and Strength/Concrete 8eam 990806 
Mortar Str8ll!lth (-I 09 990118 

SOILS TESRNG 
/Jsogt 1Qty. 991 Status 

ASTM 01557 6' Method B, ( and 0 990104 
CBR 100% (ompodion 01883, T180 990209 . . 
Check Point 990\06 
Collapse Potential 990614 
(onsolidation W/O lime Role/6 LD 02435 2- 990613 ~ 
Corred Oversize Material in Sample CAL301 990203 
Oired Shear I Point 990608 
Oired Shear 3 Point 990609 
Harvard Miniature 992191 
HydrDllllter Only 'Z- 990305 .....--
Moisture Determination Only Z. 990317 :..--
Moisture Determinotian/Un~ Weight 2. 990316 ---~ 
Plasticity Index 990310 
Resistivity Analysis 990318 
I-Value/Untreated Material/Held Sample CAL 301 990201 
Sample Prep Materials 992508 
Sieve AnaIy5is Wash 1200 (J 17 990304 
Sieve Analysiv'Course & Fine 12- 990301 ....---
Sulfate Saund (5) Sieve SZ C88 990708 
Swell Test FHA Specification (60 psi) 990312 
Unconfined Comp/lnc Moist 02166 990601 
IIr.,nlU (' __ _ ,_ 

k"KLEINFELDER 

Dale Sampled: 

Dale Received: 

~/zDJ/~r 
-~-

~/z' 'or 
~/lgI01-
f7ur~-

I 
I 

-

--

... 
c:> 
c::> 

"'" 
0 
e 

~ ~~ ~ ~ 
:::l~ ~Jj 

no ~~ 
..... -
~ ... 

c::> .... 

I~ ~~ 
OC) e 

~;:eil 

I Ii ~~5 n n 

c: -:...: i...: 
.~.~ & 
is ~ ~ § -.: ...... ::e...,,::e 

~ .!! ~ 'Cs -!! ~ 
~ "i ~ ... ~.~ 
~~~~~~ 



Kleinfeld ... _to Inc. 
BMIIBRC Project 
Project Number: 83173 

4 Project TMIc: 

Oete: 

TIme: 

Boring: 

-S-/Z1 10 1-
,.. -0 

133 

Date Sampled: 

Date Received: 

-. -e-
po _4#' Sample Depth· - f - ___ 

9-o~:J-'? 
Property Analysis 

5"lz'1101-
;;:;:;j Vi l ~ "T 

SMIpIe Number s.mple Type 

Inijial votunetric and gra"metric water conte ASTM 02216/ 04643102974 
~,., 

Dry bulk density ASTM 02937 

Calculated lotal porosity "STM 02435 

Setumed Hydr.ullc Conductivity 

FlexIble Wall "8TM 05084 

RIgid Wall A8TM 02434 

Speclflc G,..,,1ty (P8rtlcle Density) 

Fine « 4.75 mm diameter material) "8TM 0854 

Goan;e (> 4.75 mm diameter material) ASTM e127 

P8rt1c1e size .nalysls (Wet 

Standard SIeves with Wash ASTM 0422 

Hydrometer (applicable when >5% fines) ASTM 0422 

T ot.I or FrKtionai Org.nlc C..tIon 

Analysis performed by Hall laboratory in 

Albuquerque. NM 

Walkley Bad< 

0" 
iJ)? 

~~ 

p,1.:J 

Ib, 
P:J::, 

(b, 

Received B;,r.;V: __ _ 

I 
Date Shipped 

I 
Date Shipped 

Dele Completed 

I I 
c=--
c-

c=-

c=-
c=-

r=- .. , 
r=:! 

Sietr8 Testing Laboratones. Inc. 

5040 Robert J. Mathews Suile 1 

B Dorado. CA 95762 

(916) 939·3507 

~I Environmental Analysis Laboralory (HEAl) 

490 1 Hawkins 51 NE II A 

Albuquerque. NM 87109 

505) 345-3975 



K .. I .... Id ... West, Inc:. 
BMUBRC Project 
Project Number. 
Project Talc: 

83173 
4 

OM.: '5/'2 CZ IO:r- Date Sampled: 

Time: IC,'S-o Dale Received: 

Boring: 13.3> 
Samp" Depth: .., <l) - ?t5'"'- f, 

Property Analyals 

.r12!'tlo T 
~/2e,(()7-

Sample Number 

Initial volumetnc and gravimetric waler conte ASTM 02216/ 04643102974 

Dry bulk density ASTM 02937 

calculaled lotal porosity ASTM 02435 

Satumed HydntUllc Conductivity 

FleXible Wall ASTM 05084 

Rigid Wall ASTM 02434 

Specific Gravity (Particle Densll)') 

Fine « 4.75 mm diameter malenal) ASTM 0854 

Coarse (> 4.75 mm diameter malerial) ASTM C127 

Partic .. aize analysis (Wet 

Standard Sieves wi1h Wash ASTM 0422 

HydrOl'l1eter (appucabie when >5% fines) ASTM 0422 

Total or Fractional Organic Carbon 

Anal)'S's perfonned by Halilaboralory in 

Albuquerque. NM 

Walkle~ Black 

~ 

Received B':.l:Y;": ___ _ 

Samp .. T,..,. 

I 
Date Shipped 

r 

I 
Date Shipped 

ON Completed 

I I 

c:: 
J 

[-

[-
Hall Environmental Analysis Laboralory (HEAl) 

4901 Hawkins SI NE # A 

~
buQ\Jerque, NM 87109 

505) 345-3975 

/00 -VXJ 'b' 
~IO 
ot/ef\ dILy 



Klelnf ..... West.lnc. 
BMIIBRC Project 
project Number: 
project T .... : 

83173 
4 

Dm: 

Time: 

;-I?ft'o~ 
'4 3.0 

Date Sampled: 

Date Received: 

Boring: 

Sample Depth: 

'"1>3 
~-'5"~.S-

Property A...,. .. 

.,-/ ~"I r:J :::;
#?97o~ 

~ Number ..... Type 

Initial volumetric and gravimetric _er conte ASTM 022161 D4643/02974 

Dry bulk density ASTM 02937 

Calculated Iotal porosity ASTM 02435 

Saturated Hyd ..... nc Conductivity 

Aexillie WaH ASTM 05084 

Rigid Wall ASTM 02434 

Specific G.-.vlty (P.tlcle Density) 

Fine « 4.75 mm diameter material) ASTM 0854 

Coarse (> 4.75 mm diameter meterial) ASTM C127 

P.tIcIe size -'PIe (Wet 

Standard Sieves wi1h Wash ASTM 0422 

Hydrometer (applicable when >5% fines) ASTM 0422 

TObiI or FrKIIonIII Organic C8rbon 

Analysis ptlIformed by HallIaboratOlY in 

Albuqu8lQU8. NM 

Walkley Black 

-x 
~ 

Received B:.&;y:~ __ _ 

I 
Date Shipped 

I 
Date Shipped 

Date CDII!! .... 

I I 

1 
-] 

c-
1 

c-
c:: 

c-
-] 

r 

Sien'a Testing Laboratories. Inc. 

5040 Roa1 J. Mau.- Suite 1 

El Dorado. CA 95762 

(916) 939-3507 

Hall Environmental Analysis Laboratory (HEAL) 

4901 Hawkins SI HE 'A 

Aibuqu8lQU8. NM 87109 

505) 345-3975 



Kleinfeld ... West. Inc. 
BMIIBRC Project 
Project Number: 83173 
Project T .... : 4 

Date: 

Time: 

Boring: 

<jJ-u:t'01-
,a3~ 

'6:.3 

Date Sampled: 

Date Received, 

Sample Depth: S--S- .-to (., 0 

Property Analysia 

~)'2--C; lor 
£Iz,Co:l-

Sample Number Sample Type 

Initial volumetric and gravimetric water conte ASTM 022161 D46431D2974 ~ 
'\3:3 Dry bulk denSity ASTM 02937 

Calculated total porosity ASTM 02435 

Saturated Hydraulic Conductivity 

Fleklble Wall A5Th! 05084 

Rigid Wall A5TM 02434 

Specific Gravity (Particle Density) 

Fine « 4 75 mm diameter material) ASTM 0854 

Coarse (> 4.75 mm diameter material) A5Th! CI27 

Particle size analysis (Wet 

Standard Steves with Wash ASTh! 0422 

Hydrometer (applicable when >5~~ fines) ASTM 0422 

Total or FractiOnal Organic Carbon 

AnalysiS performed by Hall laboratory in 

Albuquerque. NM 

Walkley Black 

~;> 

133 
j33 

133 
1:J3 

~3 

Received B:.r,Y;..: ___ _ 

I 
DaleC=:i 

J 

J 

r-
r-

I 
Date Shipeed 

] 

I 
Date Shipped 

C=-I 

SiemI Testing Laboratories. Inc. 

5040 Robert J. Mathews Suite I 

B Dorado. CA 95762 

(916) 939·3507 

Hall Environmental Anatysis Laboratory (HEAL) 

4901 Hawkins St NE # A 

Albuquerque. NM 87109 

505) 345-3975 



l~~~N~~lD:E', 
An employee owned company 

6380 South Polaris Avenue 
Las Vegas, Nevada 89118 

(702) 736-2936 phone 
(702) 361-9094 fax 

Transmittal Letter 

To: Chad Walker From: Jessi Henderson 

Sierra Testing Laboratories Date: May31.2007 

5040 Robert J. Mathews Suite 1 File: 

EI Dorado. CA 95762 Copies: 3 __________ _ 

Subject: BRC Aquifer Testing: Flexible and Rigid Wan Testing 

We are sending: 1L Attached 

Via: _ Messenger 

Tran.mltted: X As Requested 

_ For Signatures 

_ Under Separate Cover 

First Class Mail ~ United Parcel 

For Approval 

For Review & Comment 

_ Air Freight 

For Your Use 

REMARKS: Please run flexible wall (ASTM 02435) and rigid wall (ASTM 02434) on all of the following samples. For 

invoicing purposes please reference 83173-4: BRC Aquifer Testing. 

Sample Sample Laboratory Shipped 
Location Date Number Date 

8-3@75-75.6 05/29/07 29392 05/31/07 
8-3tCU55-56.5 05/29/07 29392 05/31/07 
8-1 @65-66.5 05/30/07 29393 05/31/07 
8-1@95-96.5 05/30/07 29393 05/31/07 

If you have any questions please don't hesitate to call. 

G96002 
Copyright 200 I Kleinfelder, Inc. 



H I ~ ClN3Ll. TANTS 3834983 P. 03 

Atlas Consultants, Inc. 
6000 S. Eastern Avenue, Suite lOJ • Las Vegas, Nevada 89119 

(702) 383-1199 • Fax (702) 383-4983 
tnenlbarQf 

AMERICAN SOCIETY FOR 
TESTING MATERIALS 

LABORATORY NO: 14462(t) DATE: June 13,2007 

SAMPLE: Soil P.O.: 

MARKED: 83173 l.AB ID: 29392 

SUBMITTED BY: Kleinfelder, Inc. 

ANALYZED BY: Kurt D. Brgun 

REpoRT OF DETERMINATION 

6(IM2974 

SAMlLENO. 

29392 
29392 

LOCATION 

B-3 
8-3 

DEnBCfeet) 

59.5-60.0 
72.S 

~~6 ."""~-I -
LABORATORY MANAGER 

ORGANIC CARBON 

6.30% 
2.60% 



BRC Aquifer Testing 83173-4 

P ARTICLE-SIZE ANALYSIS of SOILS ASTM 0 422-02 

Boring #8-3 @ 72.5': S-29392 @ 70.0 - 75.0' 

Silt with Sand (ML) 
LL = : PL '= : PI '= 

Jum: 14. 2007 

Specific Gravity = 2.84 
Gravel '= 0%; Sand = 15%; Silt = 55%; Clay = 30'% 

'" ;z 
Cii 
<.rJ 
--f. =-
i-
7. 

"" I..i 
a: 

"" =-

Sieve size 
3" (75.0-mm) 
2" (50.0-mm) 
1-1/2" (37.5-mm) 
I" (25.0-mm) 
1/2" (12.5-mm) 
3/8" (9.5-mm) 
#4 (4.75-mm) 
# I 0 (2.00-mm) 
#16(1.18-mm) 
#40 (425-Jlm) 
#50 (300-Jlm) 
#100 (150-Jl.m) 
#200 (75-Jlm) 

Hydrometer Analysis 
28-Jl.m 
18-Jlm 
II-Jl.m 
8-Jlm 
5-Jl.m 
3.0-Jl.m 
Colloids «I-Jl.m) 

% Retained 
o 
o 
o 
o 
o 
o 
o 
o 
I 
6 
8 
15 
15 

U. S. STANDARD SIEVE OPENING. in. U. S. STANDARD SIEVE NUMBERS 

.1 ~ 1.5 1 112 J/8 4 10 16 4() 50 100 ~oo 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 
100 

. ' .. - .. -... ', .'-_. .- .,,_. --- _ .. ----
I ' '. ' ---------------_.---_.-._-- ----- -.---

, I 

10 

• e, 

0.1 
GRAIN SIZE, mm 

% Passing 
100 
100 
100 
100 
100 
100 
100 
100 
99 
94 
92 
85 
85 

73 
71 
69 
67 
65 
30 
4 

HYDROMETER ANAL YS.s 

• • • • • , 

001 

• 

• 
0001 



PROJECT NAME: BRC Aquifer Testing 
PROJECT NUMBER: 83173 

LAB NUMBER: 29392 
BORING: B-3 

W 72.5' 
DATE: 06/08/07 

TECHNICIAN: JLW 

ASTM 0-854 
SPECIFIC GRAVITY OF SOIL SOLIDS BY WATER PYCNOMETER 

Pycnometer Label 
Mass of Pycometer,Mf => 

Mass of Pycometer & Water,Ma => 
Temperature of Water when 
Ma above was Taken, Ta => 

Mass of Speciman & Pycnometer => 
Mass of Pycnometer, Mf => 

Mass of Oven-Dry Specimen, Mo => 
Mass of Pycnometer, Soil & Water, Mb => 

Temperature of Water when 
Mb Above was Taken, Tb => 

Water Density at Ta 
Water Density at Tb 
K Factor at Tb 

Ma at Tb 
Sp Gr at Tb 
Sp Gr at 20 C 

SPECIFIC GRAVITY AT 20 C 

1 
221.68 
719.09 

22.7 
257.44 
220.91 
36.53 

742.77 

21.1 

0.99761 
0.99797 
0.99977 

221.8590676 
2.842801556 
2.842147712 

2.842147712 



One-Dimensional Consolidation Properties of Soils ASTM D 2435-04 

Sample No.: 29392 
Sample Depth (ft.): B-3 @ 72.5' 
Material Description: 

Project Name: BRC AQUIFER TESTING 

Project No.: 83173-4 

Report Date: 06114/07 

Tech. : jlw 

LoadtDsfi Consolidation t%} 
100 -0.83 
500 -0.40 
1000 0.04 
2000 0.58 
4000 1.45 
8000 2.52 
16000 4.55 
32000 7.44 
16000 7.08 
8000 6.59 
4000 6.01 

8-3@72.5' 

-2.00 . - --.----.. -.----.1'-.. ------ -... - .. · .. ·-f-·-.. -·-_ .. --·-.. ---·--·-1··--------- .. ··----r .. -· -.. " 
-1.00 __ ...........11 _ _____ -±-_____ --+....----- -+--.. ----- -... ------

I 
0.00 - .- - --t-

I 
~ 1.00 -+ ____ _ -4.-! ------+-------!---"'~--;.-----

'$. I 

g 2.00 ---.. ---~1 - ·----·-t 
1; ! i 
:2 3.00 
'0 

, 
I , 
I , ' 

II) 
c:: 
o 
(.) 

4.00 -t------.~--_r-----------: ,--~-.. -- ------ ._. 

5.00 

6 .00 

7.00 

8.00 

I----- -----t- __ -1... 
I 

r--------r--------:----· 
1 10 100 

Load (psf) 

1000 10000 100000 



Moisture Density 
Project Name BRC AQUIFER TESTING Date 06/04/07 

Project Number 83173 Phase No. 4 Tested By JLW Checked By JH 
Lab Number 29392 

Boring Number B-3 

Sample Depth 72.5 

Height (inches) 1.85 

Diameter (inches) 5.15 

Volume 0.0223 
IWt. OT :::;ample 

1063.99 At Field Moisture 

Wet Density (pef) 105.2 

Dry Density (pet) 75.7 

Container No. 
wt. ot wet 
Sample Plus Tare 625.80 
wt. or ury 
Sample Plus Tare 515.30 

Tare (g) 231.20 
ury wt. UT 
Sample (9) 284.10 

Moisture Content, % 38.9% 

moist-dens form 



MOISTURE CONTENT OF SOIL,ROCK AND SOIL-AGGREGATE MIXTURES ASTM 0-2216 
Job # => 83173 

Project => :lRC AQUIFER TESTIN( 

Client => BRC 

Phase => 4 
~--------------~ Sample Location =>~ ___ B_-_3..;;@=-7_2_.5_' __ ~ 

Pan Label => 

Tare Weight of Pan => 

Wet Wt. of Sample & Tare => 

Dry Wt. of Sample & Tare => 

Weight of Moisture (B-C) => 

Dry Wt. of Sample (C-A) => 

Percent Moisture (D/E)*100 => 

Sieve Retaining More Than About 
10% of Sample 

No. 10 

No.4 
%" 

1%" 
3" 

Lab Number => 
Date Sampled => 

Date Received => 
Sampled By => 

Tested By => 

Reviewed By => 

JW 

231.2 

625.8 

515.3 

110.5 

284.1 

38.9 

29392 

NR 

NR 

JLW 

JH 

A 

B 

c 

o 

E 

F 

Recommended Minimum Mass 
of Moist Sample 

100 to 200 gms 

300 to 500 gms 

500 to 1000 gms 
1500 to 3000 gms 

5000 to 10000 gms 

Dry @ 110 ± 5° C to a constant mass 

If sample contains Gypsum or other materials having hydrated water 

Then dry @ 60 ± 5°C 



BRC Aquifer Testing 83173-4 

PARTICLE-SIZE ANALYSIS of SOILS ASTM D 422-02 

Boring #B-3 @ 59.5-60'; S-29392 @ 55.0 - 60.0' 

Sandy Silt (ML) 
LL = ; PL = ; PI = 

Sieve size 
3" (75.0-mm) 
2" (50.0-mm) 
1-1/2" (37.5-mm) 
I" (25.0-mm) 
1/2" (12.5-mm) 
3/8" (9.5-mm) 
#4 (4.75-mm) 
#10 (2.00-mm) 
#16 (l.18-mm) 
#40 (425-J.lm) 
#50 (300-J.lm) 
# \00 (150-J.lm) 
#200 (75-J.lm) 

Hydrometer Analysis 
35-J.lm 
22-J.lm 
13-J.lm 
9-J.lm 
7-J.lm 
3.2-J.lm 
Colloids «I-J.lm) 

% Retained 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I 
2 
6 

33 

June 14.2007 

Specific Gravity = 2.64 
Gravel = 0%; Sand = 33%; Silt = 57%; Clay = 10°1.. 

% Passing 
100 
\00 
100 
100 
\00 
100 
100 
100 
\00 
99 
98 
94 
67 

35 
31 
24 
20 
16 
10 
4 

U. s. STANDARD SIEVE OPENING. in U s. STANDARD SIEVE NUMBERS HYDROMETER ANAlYSIS 

100 

90 . 

80 

'-' 70 
Z 
~ 60 rJ) 

~ 
Q. ... 50 
Z 
~ 40 U 
cz: 
~ 30 Q. 

20 

10 ' 

0 

100 

215 I 112J/H 

.... ;. ,--.• ~ r 

10 

4 

e-
10 16 40 50 100 ............ • • • 

0.1 
GRAIN SIZE. mm 

200 

.' 
• • • • • • 

0.01 0.001 



MOISTURE CONTENT OF SOIL,ROCK AND SOIL-AGGREGATE MIXTURES ASTM 0-2216 
Job # => 83173 

Project => ~RC AQUIFER TESTIN( 
Client => BRC 
Phase => 4 

~--------------~ Sample Location =>~ ...... B_-3--=@~59_._5_-_6_0' __ ~ 

Pan Label => 

Tare Weight of Pan => 

Wet Wt. of Sample & Tare => 

Dry Wt. of Sample & Tare => 

Weight of Moisture (B-C) => 

Dry wt. of Sample (C-A) => 

Percent Moisture (D/E)*100 => 

Sieve Retaining More Than About 
10% of Sample 

No. 10 
No.4 

Lab Number => 
Date Sampled => 

Date Received => 
Sampled By => 

Tested By => 

Reviewed By => 

SMALL 

522.7 

1012.7 

837.7 

175.0 

315 

55.6 

29392 
NR 

NR 
JLW 
JH 

A 

B 

C 

D 

E 

F 

Recommended Minimum Mass 
of Moist Sample 
100 to 200 gms 
300 to 500 gms 
500 to 1000 gms 
1500 to 3000 gms 
5000 to 10000 gms 

Dry @ 110::1: 5° C to a constant mass 
If sample contains Gypsum or other materials having hydrated water 
Then dry @ 60 ::I: 5°C 



Moisture Density 
Project Name BRC AQUIFER TESTING Date 06/04/07 

Project Number 83173 Phase No. 4 Tested By JLW Checked B)I JH 
Lab Number 29392 

Boring Number 8-3 

Sample Depth 59.5 - 60' 

Height (inches) 3.01 

Diameter (inches) 5.05 

Volume 0.0348 
IWt. OT ~ample 
~t Field MOisture 1724.30 

Wet Density (pet) 109.2 

Dry Density (pct) 70.2 

Container No. 
IWl. OT wet 
Sample Plus Tare 1012.70 
IWt. ot ury 
Sample Plus Tare 837.70 

Tare (g) 522.70 
ury VVt. UT 
Sample (9) 315.00 

Moisture Content, % 55.6% 

moist-dens form 



Particle-Size Analysis of Soil (ASTM D 422) 
Project Name: BRC AQUIFER TESTING 

Project No.: 83173-4 
Report Date: 06/14/07 

Sample No.: 29392 Tech.: jlw 
Sample Depth (ft.): 8-359.5' - 60' 
Material Description: 

Load (psf) Consolidation (%) 
100 0.00 
500 0.37 
1000 0.65 
2000 1.51 
4000 2.43 
8000 3.73 
16000 5.40 
32000 7.46 
64000 10.59 
32000 10.13 
16000 9.73 
8000 8.99 

8-3 @ 59.5 - 60' 

Load (psf) 
10 100 1000 10000 100000 

0.00 r - ------j-- ---+-;:;;;;;:::;:::::::::-:---:---------

2.00 

;i" 4.00 
e..... 
c 

:------+--
I 

~ 6.00 1\ 

o 
en 

8 8.00 I· -._-.- .. - .. --.. ~ ---.---.. -.. _-.. -;- - ... --.--.. - .. -.... -; ..... . -.. --"-"'--' 
I : 

10. 001 - .-.---- ---: - .- .--....;..--. .. - .-----.... '--.--.- .--- -.--... ~.--.. -. 
I ' : , I ' . , 

12.00 1.- .... ___ .. ___ c •. ----- '---"' - -'" 



PROJECT 83173-4 
LAB 29392 

B-3 
59.5' to 60' ASTM 0-854 

Pycnometer Label 1 
Mass of Pycometer,Mf => 

Mass of Pycometer & Water,Ma => 
Temperature of Water when 
Ma above was Taken, Ta => 

\i1ass of Speciman & Pycnometer => 
Mass of Pycnometer, Mf => 

\/lass of Oven-Dry Specimen, Mo => 
of Pycnometer, Soil & Water, Mb => 

Temperature of Water when 
Mb Above was Taken, Tb => 

Prodedure 

224.4 
722.96 

20.5 
291.22 
224.4 
66.47 
764.23 

20.5 

Record the mass of a clean dry pycnometer,Mf 
Record the mass of the pvc. and distilled water at calibr 
Record the temperature of the water to the nearest .5° ( 
Record Mass of Pvc & Water at Calibration Mark,Ma 

Water Density at Ta 
Water Density at Tb 
K Factor at Tb 

Ma at Tb 
Sp GratTb 
Sp Grat20 C 

SPECIFIC GRAVITY AT 20 C 

0.99812 
998.31 
0.9999 

497444.2109 
2.637698413 
2.637434643 

2.637434643 



Project Nama: eRC Aquifer Testing Client: BRC By: Doug Davis 

Project Number: 83173 Task: 4 Date: :s:- -.31 ~ OJ Date Due: 

\{~ ~ L. -t Boring Number 

~ w 

~ iO 
~ Depth 

\ 

~ Water Content (ASTM 2216) 

~ 
, 

Dry Bulk Density (ASTM 02937) 

~ Total Porosity (ASTM 02435) 

IX Flexible Wall (ASTM 05084) 
OUTSIDE SERVICE 

[>( Rigid Wall (ASTM 02434) 
OUTSIDE SERVICE 

A ~ ~Lf 
Specific Gravity (ASTM ~ 

10\ 
, 
Specific Gravity (ASTM C127) 

~ Hydrometer (ASTM 0422) 

X Sieve Anysis (ASTM 0422) 

X Total Organic Carbon 
OUTSIDE SERVICE (ATLAS) 

;:tl 
It) 

3 
Dl .., 
';11:" 
UI 

~ 

LABORA TORY NUMBER: 2. q 3 95: 



LABORATORY WORK ORDER k,. KlEINFElDER 

Proied No: 8~~LL3 __ ~ ~ __ ____ Phase:, - -1~-~ 
jjj?L_~ J~ t2ifu --~l(~J ")--~--------
f2.t2G..-- -- --- .--~ ~ . ---- ~ ~ . ---- --

P, ujllC/ Naill.): 

(J/~/'t Name: 

(//~n/ Ref IP.Of. 

SAMPLE STATUS Date Sampled: S/-jL.)OT 
[) Requested Test Date Received: 5l3l/0--r= 
rzl Test ill Progress 

~ (8l Test CompIeteJ 
'/ C ~/L¥c 

Sample Number: 

__ 23 3cr5: __ 

SjldfiallnstrutliiJlIs: Verified By: - --

ASPHALT TESTING 
USiJfJe UIy_ 99# SlotllS 

(123 It Wt Pie(es/Agy 99071S -- ------ ------- - rc ~---. - I-
b-=J-~21 Ahsol~lion/Gr(jvity ~ 1'70~ --- - --- ----~-~---. 

CAL 20 S bushed Porl 
I--

990712 
--- .-.- ~- ~- -_._---

(Al n 7 (Ieolln.» TS I 990111 
- .- - -- ~ - - - -. ----------~.~ - 1---- - _ . 
lIuf l~nd~lio~~o.r:t_ (~I.i~ ____ 990114 

- ---f-- . - - - 1---- -

.!12!~W~iyhl/~~I~o~ (Ole ___ _ 
I--

991110 
- -- -_ . . 

htr~!ilumill_~18S6,~!72~ _ _ 991102 
e----. ---- -

! Ho~/Ekln~~~I(Si~v~~ 19, 120 990713 --- -

CONCRETE' MASONRY rESTING 
/JSIJQI !QIy. HI StotllS 

(942 Grout Strength (cylinder/prism strength) 990119 I 
(OIllpressive Test 12xb 16 Prisms (12" width) 991005 I 
(ompressive Test 8x8x 16 Prism~ (B" width) 991003 

I Compressive Test/(ored Spec 990809 
Concrete (ompressive Test 990803 
Drying Shrinkage (Set OF 3) (-157 (Al-530 990811 
Flex and Strength/Concrete 8eom 990806 
Mortar Strength (-109 990118 

>-
<:::> 
~ 

0 
e I~ 

~~ ~lL ::::~ ... ~ 
no lS~ 

<.::> 

"" ;:::: 

ts~ I! '-J ::::. 

no ~ 

! _H~ellfll}to~!i!l/~t~_3 _ . __ __ 991147 
I-- ~. - -- -- I-

. Igllitioll Oven (ol~a~on_ 996156 
Injurious Olgrllli( Maner (-40 

~ 
990701 

----. --- ---- . - - -
LA Ranier (AL 131 990706 
- - .- -'- ' -~-.--- - --- --. ---
LoHman Test 991121 - --- -- - . - . . ---. - -- --.-- ---~- f---~ ---
Mar~lQU Stab/I law IJ 1599 (Set of 3lilob 991108 -,- --- ---- --.------.~~-- I----- 1---
~ TheoretKol Spt(ifi< Gravity 0-2041 991112 . - 1---

~elhyle~ Bloe J~~ _ _ _ _ _ ___ ~ 990132 
--._ - - - ~-

Microwave ~hal' Moht (olilent 996137 
--~ - - ----- - -- -- ~ 
O~~Ii~I~~t!~~lioll Oven ___ 996153 -- -
Solid Equivolenl (217 990308 -.-------- . . ---- -

SOILS TESTING 
Usage I QIy- HI SlDtllS 

ASTM Om7 6" Method B, ( and 0 990104 
(BR 100% (ornpodion 01883, TlSO 990209 
Check Point 990106 
Collapse Potenliol 990614 I 

(onsolidation W/O time Rale/6 LD 02435 990613 
Correct Oversize MoIerial in Sample CAl301 990203 
Dired Shear I Point 990608 
Dired Shear 3 Point 990609 
Harvard Miniature 992191 

~ ~ a; 

I I~ ~-:: ~ <:::> "1 non .J5 

~ 
~~(_ Gravity _(127 /8 ()tlS4 ~ __ _ _ ~ 990211 

~-
SloLil le~I/Premlx Sample CAL J66 991104 
~---.. ---- - - --- ---- - -
Ur.il Wf:iyht (29 990704 

Hydrometer Only I J 990305 V 

Moisture Determination Only , 990317 ~ 1::.-

Moisture Determination/Unit Weight I 990316 V 
PIostioty Index 990310 

--- - MISe. OTHER Resistivity AnoIysis 990318 
- --~ Qty. 99# StatllS R-Voloe/Untreoted MaterioVField Sample CAL 301 990201 

~hlorKie Analy~~_ 996020 -- - - - Sample Prep Materials 992S08 
(ollusivity AtloI~ ____ ___ . _ _ __ __ 991508 - ~ -- --
(orrosivi!t Resisti.i!t Sodium SoKOl", SoIubilit~ ~ II ' 990324 

e!! Tes!_ 990319 
Sulfate Analysis 992090 
Unit W6iyht Fireproofing 991314 

Sieve Analysis Wash #200 (J 17 990304 
Sieve AnaIysis/(ourse & Fine J 990301 ~ 
Sulfole Sound (5) Sieve SZ (88 990708 
Swell Test FHA SpetifKation (60 psi) 990312 
Unconfined Comp/lnc Moist 02166 990601 

i:i ] '-' ..g .. 
g> s .. :,;. !S ..s ~ ...,. 

'-' ~ ~ 
Oi ~ -S< -. -S< 

·i 
a 

~ jJ .. ~ 
a ~ .. ct: "'" .... "'" 



Klelnf.lder W.at. Inc. 
BMIIBRC Project 
Project Number: 83173 

4 ProjectT .... : 

Dete: 

Time: 
7w>h~n 

Boring: ~ 
SampleOapth: ~.r--L(O 

Property Anelyaia 

Date Sampled : V3('7I7 
Date Received: 

InI~al volumetnc end gravimetnc water conte ASTM 022161 04643102974 
s.npze: 

Dry bulk density ASTM 02937 

Calculated total porosity ASTM 02435 

SAturated Hydraulic Conductlvlty 

Fle>.ible Wall ASTM 05084 

RJgid Wall ASTM 02434 

Specific Gravity (Particle Denalty) 

Fine « 4.75 mm diameter material) ASTM 0854 

Cosrse (> 4.75 mm diameter matenal) ASTa.! C127 

Particle eiz. _Iya. (Wet 

Standard Sieves wilh Wash ASTM 0422 

Hydrometer (applICable when >5% fines) ASTM 0422 

Totel or frectlonal 0rvenic Carbon 

Analysis perlonned by Halilaboralory in 

Albuquerque. NM 

WaJi<ley iliad< 

1/ 

u 

u 
(/' 

I/' 

v 

1/ 

ReceIVed B"x;...; ___ _ 

s.npIeTyp. 

, Date Shipped 

-I 

, Date Shipped 

Dati Completed , , 
c---- 1 

C=-I 

1 
[ __ U_ " 

1 ,-
r- u

- " 

[-

SIerra Testing Laboratories. Inc. 

5040 Rober! J. UathewS Suite 1 

B Dorado, CA 95762 

(916) 939-3507 

.Iysis Laboratory (HEAl) 

,4'7<.A:S 



• 

Klelnf.1d« _I, Inc. 
8MIIBRC Projecl 
project Number: 83173 
project T eeIl: 4 

Del.: C; ~/-tf7 Dele Sampled: 

TIme: ~ 011. Received: 

BorIng: 

SImple Depth: 

property AnIIIysls 

5- L ( 

g~:rG..S-

• 

5-7f-.r? 

...... Number ...... Type 

Imltel yolume\nc 8Ild gr .. ,metnc water conte ASTM 022161 04643102974 

Dry bulk density ASTM 02937 

Calculated 10lIl porosily ASTM 02435 

SaIurIted Hylhullc Conductivity 

FIaouDIe Well ASTM D5084 

Rigid Wall ASTM 02434 

• Specific G ...... 1ty IP..tJc:1e DeMltr) 

Fine « 4 75 mm diemeter mlllrill) ASTM 0854 

Coarse (> 4.75 mm d,emeler material) ASTM G127 

• P8ltlc1e aiz. 8IIIIyeIe CWet 

Standlfd SIeves With WISh It.STM 0422 

Hyclromeler (applicable wiler >5~ fi.-) ASTM 0422 

TOIaI or Fractional Organic Cnon 

AnalysO$ performed by HaN laboralOl) In 

Albuquerque. NM 

W ..... oey Black 

... ~ 

• 

Received Bv:l.;: __ _ 

I 0..:-1 
c::: 

1 

c=-

I 

c: 

I 
DateSllipped c=-] 

s.no T _ling Ubor8Ioties, Inc. 

5040 Robert J. """- Suite 1 

EI DorIdo, CIt. 95762 

(918) 938-3507 

Hall EnWonmentai Analysis l8boratOl)' (HEAl) 

41101 HawkinS St HE. It. 

Albuquerque, fAA 87109 

505) 345-3915 



III K lEI N. F ~ L D ell 
An employee owned company 

6380 South Polaris Avenue 
Las Vegas, Nevada 89118 

(702) 736-2936 phone 
(702) 361-9094 fax 

Transmittal Letter 

To: Chad Walker From: Jessi Henderson 

Sierra Testing Laboratories Date: June 1, 2007 

5040 Robert J. Mathews Suite 1 File: 

EI Dorado, CA 95762 Copies: 3, __________ _ 

Subject: BRC Aquifer Testing: Flexible and Rigid Wan Testing 

We are sending: lL Attached 

Via: _ Messenger 

Transmllted: ! As Requested 

_ For Signatures 

_ Under Separate Cover 

First Class Mail ~ United Parcel 

For Approval 

For Review & Comment 

_ Air Freight 

For Your Use 

REMARKS: Please run flexible wall (ASTM 02435) and rigid wall (ASTM 02434) on all of the following samples. For 

invoicing purposes please reference 83173-4: BRC Aquifer Testing. 

Sample Sample Laboratory Shipped 
Location Date Number Date 

B-4CW35-36.5 05/31/07 29395 06/1107 
8-2CW60-61.5 05/31107 29396 06/1/07 

8-2CW90-91.5 05/31/07 29396 06/1107 

If you have any questions please don't hesitate to call. 

G96002 
Copyright 2001 Kleinfelder, Inc. 



BRC Aquifer Testing 83173-4 

P ARTICLE-SIZE ANALYSIS of SOILS ASTM D 422-02 

Boring #8- 4 @ 37.5'; S-29395 @ 35.0 - 40.0' 

Silt with Sand (ML) 
LL = ; PL = ; PI = 

JUlle 7. 2007 

Specific Gravity ,~ 2.68 
Gravel = 2%; Sand = 20%; Silt = 59%: Clay'" 19% 

Sieve size % Retained % Passing 
3" (75.0-mm) 
2" (SO.O-mm) 
1-1/2" (37.S-mm) 
I" (2S.0-mm) 
1/2" (12.5-mm) 
3/S" (9.S-mm) 
#4 (4.7S-mm) 
#10 (2.00-mm) 
#16 (l.lS-mm) 
#40 (42S-f.lm) 
#SO (300-f.lm) 
# 100 (ISO-f.lm) 
#200 (7S-f.lm) 

Hydrometer Analysis 

o 
o 
o 
o 
o 
o 
2 
4 
7 
10 
II 
13 
22 

100 
100 
100 
100 
100 
100 
9S 
96 
93 
90 
89 
87 
78 

31-f.lm 59 
20-f.lm 52 
12-f.lm 41 
9-f.lm 35 
6-f.lm 28 
3.2-f.lm 19 
Colloids «I-f.lm) II 

U. S. STANDARD SIEVE OPENING, In. U S. STANDARD SIEVE NUMBERS HYDROMETER ANAL YS/S 

J 2 1.5 I 112 3/8 4 10 Ib 40 ~o 100 200 

100 .", ." •. -~: ---... ' , .~ •• ::' '; • ' . ,.. • 

90 - -.:... --' --' ----- .-.-~~----r-"~"-1I--'-.-.'-.--.-.'----'-"--~'-

80 ., ," -_. 

70 ........... ----. ~-----.. ,-- , 

60 . " ... ,,"': ... _-- ... "'.....: ' ","'- ' 

50 ,. 

40 ,"- c" ,_.-

30 

20 

10 

o 
100 10 

, ..' , : ' 

_._!.. _1.- __ _ 

.. .. ', --

0,1 

GRAIN SIZE. mm 

• • 
• 

0.01 

•• 
• 

0.001 



• •• ___ -.....~ln'l..;;J 

Atlas Consultants, Inc. 
6000 S. Eastern Avenue, Suite lOJ • Los Vegas. Nevada 89119 

(702) 383-1199 • Fax (702) 383-4983 
memtJerol 

AMERICAN SOCIETY FOR 
TESTING MATERIALS 

LABORATORY NO: 14462(b) DATE: June 12,2007 

SAMPLE: Soil P.O.: 

MARKED: 83173 LAB ID: 29395 

SUBMITTED BY: Klcinfcldcr. Inc. 

ANAL yaD BY: Kurt D. Ergun 

REPORT OF DETERMINATION 

ASTM2974 

SAMPLENQ. LOCATION PEUH (feet) ORGANIC CARDON 

29395 8-4 37.5 3.30% 



Moisture Density 
Project Name BRC AQUIFER TESTING Date 06/08/07 

Project Number 83173 Phase No. Tested By JLW Checked By JH 
Lab Number 29395 

Boring Number B-4 

Sample Depth 37.5 

Height (inches) 4.39 

Diameter (inches) 5.17 

Volume 0.0533 
IVVI. OT ~ample 
At Field Moisture 2597.66 

Wet Density (pet) 107.4 

Dry Density (pet) 77.7 

Container No. 
IVYI. OT vveI 

475.15 Sample Plus Tare 
IWt. or ury 
Sample Plus Tare 409.70 

Tare (g) 239.00 
IUry wt. Uf 
Sample (g) 170.70 

Moisture Content, % 38.3% 



MOISTURE CONTENT OF SOIL,ROCK AND SOIL-AGGREGATE MIXTURES ASTM 0-2216 
Job # => 83173 

Project => ~RC AQUIFER TESTIN( 

Client => BRC 
Phase => 4 

~--------------~ Sample Location =>~ ___ B_-4 ...... @;;;;...3_7_.5_' __ ~ 

Pan Label => 

Tare Weight of Pan => 

Wet Wt. of Sample & Tare => 

Dry Wt. of Sample & Tare => 

Weight of Moisture (B-C) => 

Dry Wt. of Sample (C-A) => 

Percent Moisture (D/E)*100 => 

Sieve Retaining More Than About 
10% of Sample 

No. 10 
No.4 

Lab Number => 

Date Sampled => 
Date Received => 

Sampled By => 

Tested By => 
Reviewed By => 

OZZV 

239 

475.2 

409.7 

65.5 

170.7 

38.4 

29395 
NR 

NR 
JLW 
JH 

A 

B 

C 

D 

E 

F 

Recommended Minimum Mass 
of Moist Sample 

100 to 200 gms 
300 to 500 gms 

500 to 1000 gms 
1500 to 3000 gms 

5000 to 10000 gms 

Dry @ 110 :t: 5° C to a constant mass 
If sample contains Gypsum or other materials having hydrated water 

Then dry @ 60 :t: 5°C 



PROJECT NAME: BRC AQUIFER TESTING 
PROJECT NUMBER: 83173 

LAB NUMBER: 29393 
BORING: B-4 

DEPTH: 37.5' 
DATE: 06/11/07 

TECHNICIAN: JLW 

ASTM 0-854 
SPECIFIC GRAVITY OF SOIL SOLIDS BY WATER PYCNOMETER 

Pycnometer Label 
Mass of Pycometer,Mf => 

Mass of Pycometer & Water,Ma => 
Temperature of Water when 
Ma above was Taken, Ta => 

Mass of Speciman & Pycnometer => 
Mass of Pycnometer, Mf => 

Mass of Oven-Dry Specimen, Mo => 
Mass of Pycnometer, Soil & Water, Mb => 

Temperature of Water when 
Mb Above was Taken, Tb => 

Prodedure 
Record the mass of a clean dry pycnometer,Mf 

1 
224.4 
722.96 

22.6 
279.24 
224.61 
54.63 
757.21 

20.7 

Record the mass of the pyc. and distilled water at calibration mark,Ma 
Record the temperature of the water to the nearest .5° C,Ta 
Record Mass of Pyc & Water at Calibration Mark,Ma 

Water Density at Ta 
Water Density at Tb 
K Factor at Tb 

Ma at Tb 
Sp Gr atTb 
Sp Gr at 20 C 

SPECIFIC GRAVITY AT 20 C 

0.99764 
0.99806 
0.99985 

224.6093952 
2.680569185 

2.6801671 

2.6801671 

2 

0 

0 
#DIV/O! 
#DIV/O! 

A 
B 

C 
D 
E 
F 
G 

H 



Project'Namcr eRC Aquifer Testing Client: BRC By: Doug Davis 

Project Number: 83173 Task: 4 Date: Date Due: 

~ ~ ~ ~ ~ ~ ~ . b 
t--') ~ co -Z .....c.. 1 ;e i -£:.. Boring Number to I ' ~ ... 
,~ 

~ . \11. '- .~ ~ C(:~ '-l ~. '''\ \. ~~ ~ ~ t 
__ C" ... , vt ~ l ,,: ;,.. \ ~\ \J'. j?\ Depth h 0 '"\ I <:::.:. 

" r\ / ~ .~ '>< Water Content (ASTM 2216) 

~ ~' )\ ~ ( ~ / 
-,J .. ~ Dry Bulk Density (ASTM 02937) 

~ 
• . j .( ~ ) ~ ~ Total Porosity (ASTM 02435) 

~ A lA Flexible Wall (ASTM 05084) 
OUTSIDE SERVICE 

~~ ~ ,~ Rigid Wall (ASTM 02434) 
V\ OUTSIDE SERVICE 

~ " ~ rs< '~ o~ Specific Gravity' (ASTM 

(~ ~D rc:p ~~ --- ./ 
( . ~pecific Gravity (ASTM C127) 

'R~ 
~ 

~ 
I' 

\~ , ~ 
:\ 

~ 
.. 

Hydrometer (ASTM 0422) 

)( ~>< 
I' .::X ; 

) ClJ X Sieve Anysis (ASTM 0422) ~ 

>( ~ ~ ~ 
>< X' )\ Total Organic Carbon 

[> 0 OUTSIDE SERVICE (ATLAS) 
.... c: ~ ..::. " ~ 

~~ -

~ ~~ 
'-I 

t ~ f 
~ 

,~.J { . 

. ~ ,., 
.... J'"~ . , 

~ " r 

~ ~ 
I 

: J i.. 
__ c-

~ 
\. 

::xl 

~ 
(~: 

-~ 
~ (I;, .> ~ 

~ 
, 3 

- r ~ 
-', ... 

;II;' ., en .;. 
\I i) .', 

" ../ Ii , 
~ .f 
1 
( 

-to 

(. 

LABORATORY NUMBER: 2-140 2... 



LABORATORY WORK ORDER 

Projed No: 83/73 4 ___ ____ __ _ ___ _ ___ Ph~: _-L---__ 

-f;2C- J±q Jlfc tL '((' 2,---,--h~~--\-___ _ 
__ 01L 

Project Nome: 

(fienl Nome: 

(/ienl Ref./P.Of ---- .- - --- -- - --------- ------

Special Instructions: 

ASPHALT TESTING 
Usage Oty- 99# Status 

( 
(123 Lt Wt Pieces/Agg w:t5' --....... 
(] 27 Absorplion/Gravity 7 7r.. ~~ )tTT 

CAL 205 (rushed Port 990712 '---- ./ 

CAL 227 (leanness m 990711 
(lay lumps/Friabl Part (-142 990714 

f----!-- -
02726 Weight/Absorption (are 991110 
t----
htract Bitumin 01856, 2172.310 991102 
Fiol/Eiong Port/Sieve 119, 120 990713 r----
~emStabili~/Setof3 991147 
Ignition Oven (a!ibro1ion 996156 
Injurious Organic Moller (-40 990701 r--
LA Rattler CAL131 990706 
Lottman Test 991121 
Marshall Slob/Flow 0-1599 (Set of 3)/ lob 991108 

1----
Max Thearelical Specific Gravity 0-2041 991112 

I-
Melhylene Blue Tesl 990132 
Microwave Asphalt Moist (ontenl 996137 
Oil (ontent By Ignition Oven 996153 
Sand Equivalent (217 990308 -! 
Specific Gravity (] 27/8 0854 990211 

~ 

i 

Siabil Test/Premix Sample CAL 366 9911 04 
Unil Weight (29 990704 

MISe. OTHER 
Usage Oty. 991 Status 

(hlor ide Ana~sis 996020 
(orrosivi~ Anol~sis 991508 
(orrosivily, Resistivity, Sodium Sullote, Solubility, p II' 990324 

lpH Test 990319 
Sulfate Analysis 992090 

Un~ Weight Fireproofing 991314 
. 

O/5TR/BUTtON: WH/Tf -Lob .IIo/ll1g.,/Accounffng 

Sample Number: 

2Q40Z-
SAMPLE STATUS 

o Requested Test 

f2l Test in Progress 

r8l Test (ompleted 

I 

CONCRffl' AWONRr TESTING 
USOQe QIy. m Status 

C942 Grout Strength (cylinder/prism strength) 990119 
Compressive Test 12x8x 16 Prisms (12" width) 991005 
Com]ressive Tesl 8x8x 16 Prisms (8" width) 991003 
Compressive Test/(ored Spec 990809 
(oncrele Compressive Test 990803 
Drying Shrinkage (Set OF 3) (·157 CAl·530 990811 
Flex and Strength/Concrete Beom 990806 
Mortar Strength (-1 09 990118 

SOILS TESnNG 
Usage QIy. '91 Status 

ASTM 01557 6" Method B, (and D 990104 
(BR 100% (ompaction D 1883, T180 990209 
Check Poinl 990106 
Collapse Potential 990614 
ConsoIidotion W/O lime Ro1e/6 LO 02435 I 990613 ,.--
(orrect Oversize Moterial in Sam~e CAl301 990203 
Direct Shear 1 Poinl 990608 
Direct Shear 3 Poinl 990609 
Harvard Minioture 992191 
Hydrometer Only ~ 990305 ,...-/ 
Moisture Determination Only 13 990317 .---
Moisture Determination/Unit Weight I~ 990316 ~ 
Plasticity IlJdex 990310 
Resistivity Ano~is 990318 
R-Value/Unlreo1ed MateriaVField Somple CAL 301 990201 
Som~e Prep Moteria~ 992508 
Sieve Ano~is Wash #200 (117 990304 
Sieve Analysis/Course & Fine ~ 990301 ~ 
SuKote Sound (5) Sieve SZ C88 990708 
Swell Tesl FHA Specifito1ion (60 psi) 990312 
Unconfined (omp/lnc Moist D2166 990601 
YfLLOW . Sample PlNl·PrIliorl_ 

k,. 
Oale Sampled: 

Dale Received: 

::i '6/(/cc 
ed: 

Verified By: 

jl 

KLEINFELDER 

tel/lor
#1/(2r 
If5ttI2 
.fL!eL~ . __ 

...... 
c:::. 
~ 

0 
::: ""'" ~~ 

~ ~ 
::::~ ~ JS 

DO !S ~ 
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"'" ;::: 

~~ 
~ 
§ 

\.J =:. ... 
00 ... e 

I 
~ ~ ~ 

I 

I~ ~~5 ~ 
000 oS! 

I JS 

t:"':"': ~ 
.s ·~ & e ~ ~ g 

~..s~~~ 
~~-aQ-at 
'- Q,. E ~ e .!a., 

~~~~~~ 
cilln { .. __ .. 1M I ~ .. D _ _ L 



An fJmployfJfJ ownfJd company 

6380 South Polaris Avenue 
Las Vegas, Nevada 89118 

(702) 736-2936 phone 
(702) 361-9094 fax 

To: Chad Walker 

Sierra Testing Laboratories 

5040 Robert J. Mathews Suite 1 

EI Dorado, CA 95762 

Transmittal Letter 

From: Jessi Henderson 

Date: June 4, 2007 

File: 

Copies: 

Subject: BRC Aquifer Testing: Flexible and Rigid Wall Testing 

We are sending: lL Attached _ Under Separate Cover 

Via: _ Messenger First Class Mail ~ United Parcel _ Air Freight 

Transmitted: 2! As Requested 

_ For Signatures 

For Approval For Your Use 

For Review & Comment 

REMARKS: Please run flexible wall (ASTM 05084) and rigid wall (ASTM 02434) on all of the following samples. For 

invoicing purposes please reference 83173-4: BRC Aquifer Testing. 

Sample Laboratory Shipped 
Sample Location Date Number Date 

AA-20-0W@30-31.5' 06/02/07 29403 06/4/07 
AA-20-0W@50-51.5' 06/02/07 29403 06/4/07 
AA-06@55-56.5' 06/03/07 29401 06/4/07 
AA-06@60-61.5' 06/03/07 29401 06/4/07 
B-4@80-81.5' 06/01/07 29402 06/4/07 
AA-09-0W@55-56.5' 06/01/07 29402 06/4/07 
AA-09-0W@70-71.5' 06/01/07 29402 06/4/07 

If you have any questions please don't hesitate to call. 

G96002 
Copyright 2001 K1einfelder, Inc. 



An gmploygg owngd company 

6380 South Polaris Avenue 
Las Vegas, Nevada 89118 

(702) 736-2936 phone 
(702) 361-9094 fax 

To: Chad Walker 

Sierra Testing Laboratories 

5040 Robert J. Mathews Suite 1 

EI Dorado. CA 95762 

Subject: BRC Aquifer Testing: Flexible and Rigid Wall Testing 

Transmittal Letter 

From: Jessi Henderson 

Date: June 4.2007 

File: 

Copies: 

We are sending: L Attached _ Under Separate Cover 

Via: _ Messenger First Class Mail ~ United Parcel _ Air Freight 

Transmitted: ~ As Requested For Approval ForVour Use 

_ For Signatures For Review & Comment 

REMARKS: Please run flexible wall (ASTM D5084) and rigid wall (ASTM D2434) on all of the following samples. For 

invoicing purposes please reference 83173-4: BRC Aquifer Testing. 

Sample Laboratory Shipped 
Sample Location Date Number Date 

AA-20-0W@30-31 .5' 06/02/07 29403 06/4107 

AA-20-0W@50-51.5' 06/02/07 29403 06/4107 
AA-06@55-56.5' 06/03/07 29401 06/4107 
AA-06@60-61 .5' 06/03/07 29401 06/4107 
9-4@80-81.5' 06/01/07 29402 06/4107 
AA-09-0W@55-56.5' 06/01/07 29402 06/4107 
AA-09-0W@70-71.5' 06/01/07 29402 06/4107 

If you have any questions please don't hesitate to call. 

G96002 
Copyright 2001 K1einfelder, Inc. 



JU~-15-2007 15:22 ATLAS CONSULTANTS 3834983 P.12I2 

Atlas Consultants, Inc. 
6000 S. Eastern Avenue, Suite lOJ • Los Vegas, Nevada 89119 

(702) 383-1199 • Fax (702) 383-4983 
membefof 

AMERICAN SOCIETY FOR 
TESTING MATERIALS 

LABORATORY NO: 14462(g) DATE: June 15,2007 

SAMPLE: Soil P.O.: 

MARKED: 83173 LAB ID: 29402 

SUBMITTED BY: Kleinfelder. Inc. 

ANALYZED BY: Kurt D. Ergun 

REPORT OF DETERMINAIION 

ASIM2974 

SAMPLE NO. 

29402 
29402 
29402 

LOCAIION 

B-4 
AA-09-0W 
AA-09-0W 

DEPTH (feet) 

76·77 
57.5-58.0 

66-67 

~~6 "4;,,,,141 .. 
LABORATORY MANAGER 

ORGANIC CARBON 

6.80% 
4.10% 
4.20% 



BRC Aquifer Testing 83173-4 

PARTICLE-SIZE ANALYSIS of SOILS ASTM D 422-02 

Boring #B-4@76-77'; S-29402 @ 75.0 - SO.O' 

Silt with Gravel (ML) 
LL = ; PL = ; PI = 

Sieve size 
3" (75.0-mm) 
2" (50.0-mm) 
1-112" (37.5-mm) 
I" (25.0-mm) 
1/2" (12.5-mm) 
3/S" (9.5-mm) 
#4 (4.75-mm) 
#10 (2.00-mm) 
#16 (I.IS-mm) 
#40 (425-flm) 
#50 (300-flm) 
# 1 00 (150-flm) 
#200 (75-flm) 

Hydrometer Analysis 
30-flm 
19-flm 
12-flm 
9-flm 
6-flm 
3.3-flm 
Colloids «I-flm) 

% Retained 
o 
o 
o 
6 
15 
20 
29 
33 
36 
40 
41 
43 
44 

June 7. 2007 

Specific Gravity .= 2.67 
Gravel = 29%; Sand = 15%; Silt = 50%; Clay = 6% 

% Passing 
100 
100 
100 
94 
S5 
80 
71 
67 
64 
60 
59 
57 
56 

31 
29 
26 
18 
12 
6 
3 

U S, STANDARD SIEVE OPENING, in. U. S. STANDARD SIEVE NUMBERS HYDROMETER ANALYStS 

2 I 5 I It:!. J/8 

100 .' •• 'r'- .-----, -~ 

90 

80 

70 

60 

50 

40 ' 

30 

20 

10 

o 
100 

• 
• .. 

--. -
, I 

'"~',--:- -,--' -:---~-- -- ----.. _,_.-- - --

10 

10 16 40 50 100 ::!oo 

• • ,,'! ; : I, ' 

• • • 

0.1 

GRAIN SIZE. mm 

• 

• • • 
• • • • 

0.01 0001 



One-Dimensional Consolidation Properties of Soils ASTM D 2435-04 
Project Name: 8RC AQUIFER TESTING 

Project No.: 83173-4 

Report Date: 

Sample No.: Tech.: jlw 
Sample Depth (ft.): 8-4 @ 76 - 77' 
Material Description: 

Loadlosf) Consolidation (%1 
100 0.00 
100 -0.68 
500 0.15 
1000 0.41 
2000 0.98 
4000 2.07 
8000 3.82 
16000 6.35 
32000 9.78 
64000 14.98 
32000 14.50 
8000 12.97 
4000 12.23 
2000 11.46 

8-4@76 -77' 

-2.00 

0.00 
, 

2.00 

-~ 0 4.00 -c 
0 6.00 +l ns 
:2 

8.00 "0 
I/) 
c 
0 10.00 (J 

12.00 --... --- .. - --_._-_. 

14.00 

16.00 
1 10 100 1000 10000 100000 

Load (psf) 



PROJECT NAME: BRC Aquifer Testing 
PROJECT NUMBER: 83173 

LAB NUMBER: 29402 
BORING: B-4 

DEPTH: 76 -77' 
DATE: 06/14/07 

TECHNICIAN: JLW 

ASTM 0-854 
SPECIFIC GRAVITY OF SOIL SOLIDS BY WATER PYCNOMETER 

Pycnometer Label 1 
Mass of Pycometer,Mf => 

Mass of Pycometer & Water,Ma => 
Temperature of Water when 
Ma above was Taken, Ta => 

Mass of Speciman & Pycnometer => 
Mass of Pycnometer, Mf => 

Mass of Oven-Dry Specimen, Mo => 
Mass of Pycnometer, Soil & Water, Mb => 

Temperature of Water when 
Mb Above was Taken, Tb => 

Prodedure 
Record the mass of a clean dry pycnometer,Mf 

220.94 
719.4 

20.4 
273.66 
220.94 
52.56 
752.3 

20.5 

Record the mass of the pyc. and distilled water at calibration mark,Ma 
Record the temperature of the water to the nearest .5° C,Ta 
Record Mass of Pyc & Water at Calibration Mark,Ma 

Water Density at Ta 
Water Density at Tb 
K Factor at Tb 

Ma atTb 
Sp Gr at Tb 
Sp Gr at 20 C 

SPECIFIC GRAVITY AT 20 C 

0.99812 
0.9981 
0.9999 

220.9300308 
2.673448627 
2.673181282 

2.673181282 



MOISTURE CONTENT OF SOIL,ROCK AND SOIL-AGGREGATE MIXTURES ASTM 0-2216 
Job # => 83173 

Project => :lRC AQUIFER TESTIN( 

Client => BRC 
~--------------~ Phase => 4 
~--------------~ Sample Location =>~ __ B_-4 __ @;;;:;..7_6_-_7_7_' __ ~ 

Pan Label => 

Tare Weight of Pan => 

Wet Wt. of Sample & Tare => 

Dry Wt. of Sample & Tare => 

Weight of Moisture (B-C) => 

Dry Wt. of Sample (C-A) => 

Percent Moisture (D/E)*100 => 

Sieve Retaining More Than About 
10% of Sample 

No. 10 
No.4 

Lab Number => 

Date Sampled => 

Date Received => 

Sampled By => 

Tested By => 

Reviewed By => 

ZI 

33.76 

163.36 

132.51 

30.9 

98.75 

31.2 

29402 

NR 

NR 
JLW 

JH 

A 

B 

C 

D 

E 

F 

Recommended Minimum Mass 
of Moist Sample 

100 to 200 gms 
300 to 500 gms 

500 to 1000 gms 
1500 to 3000 gms 

5000 to 10000 gms 

Dry @ 110 ± 5° C to a constant mass 

If sample contains Gypsum or other materials having hydrated water 

Then dry @ 60 ± 5°C 



Moisture Density 
Project Name BRC AQUIFER TESTING Date 06/07/07 

Project Number 83173 Phase No. Tested By JLW Checked By JH 
Lab Number 29402 

Boring Number B-4 

Sample Depth 76-77 

Height (inches) 1 

Diameter (Inches) 2.41 

Volume 0.8282 
WI. or ~ample 
At Field MOisture 129.70 

Wet Density (pct) 107.4 

Dry Density (pct) 81.8 

Container No. 
IWt. or wet 
Sample Plus Tare 163.40 
Ivvt. or ury 
Sample Plus Tare 132.50 

Tare (g) 33.76 
pry vvt. UT 
Sample (g) 98.74 

Moisture Content, % 31.3% 

moist-dens form 



BRC Aquifer Testing 

P ARTICLE-SIZE ANALYSIS of SOILS 
Boring #B-4@46-47'; S-29402 @ 45.0 - 47.5' 

Silty Sand with Gravel (SM) 
LL = ; PL = ; PI = 

Sieve size 
3" (75.0-mm) 
2" (50.0-mm) 
1-1/2" (37.5-mm) 
1" (25.0-mm) 
1/2" (12.5-mm) 
3/8" (9.5-mm) 
#4 (4.75-mm) 
# 1 0 (2.00-mm) 
#16 (1.18-mm) 
#40 (425-).lm) 
#50 (300-).lm) 
#100 (150-).lm) 
#200 (75-).lm) 

Hydrometer Analysis 
35-).lm 
22-).lm 
13-).lm 
9-).lm 
6-).lm 
3.3-).lm 
Colloids «I-).lm) 

% Retained 
o 
o 
o 
3 
10 
12 
21 
46 
56 
67 
69 
71 
71 

U. S. STANDARD SIEVE OPENING, in. U. S. STANDARD SIEVE NUMBERS 

3 2 I.~ I 1/2 J/8 4 10 10 40 ~o 

50 

• 40 

30 "'r" '. ' •• . I I: 

20 I' ~ .. : ... 

10 
, , 

._----- .-- .. -, , 

--.-. - . ------r-·-~--...L-··-·-

83173-4 

ASTM D 422-02 

June 7. 2007 

Specific Gravity = 2.71 
Gravel = 21 %; Sand = 50%; Silt = 28%; Clay = 1% 

100 200 

• • 

% Passing 
100 
100 
100 
97 
90 
88 
79 
54 
44 
33 
31 
29 
29 

3 
3 
2 
2 
2 
1 
1 

HYDROMETER ANALYSIS 

• o . 
100 10 0.1 

GRAIN SIZE. mm 

• • • •• 
0.01 

• 
0.001 



SPECIFIC GRAVITY OF COARSE AND FINE AGGREGATE ASTM 127 & 128 

83173 Lab Number =>'-__ ...:2:,:9;,.;4.:,;02:::.-__ -1 
BRC Aquifer Testing Date Sampled =>'-_______ -1 

BRC Date Received => 
1--------1 

4 Sampled By =>'-_______ -1 

Job #=> 

Project => 
Client=> 

Phase => 

Sample Location => B-4@45-46' I Tested By =>'-__ ....;;;J.:;L.;.:W:.-__ -I 

Dry wt. of Sample A= 

SSD Wt. of Sample B= 

Wt. SSD Under Water C= 

Bulk Sp Gr. A/(B-C) = 

Bulk SSD B/(B-C) = 

Apparent Sp Gr A/(A-C) = 

Absorption «B-A)/A)*100 = 

> 

> 

> 

:~ 

Dry Wt. of Sample + Tare = > 

Wt. of Tare = > 

Dry Wt. of Sample (X-Y) = 

Wt. of Pycnometer wI Water = > 

Wt. @ SSD (500 +1- 5 gms) = > 

Wt. of Pycnometer wI Sample = > 

Bulk Sp Gr. A/(B+S-C) = 

Bulk SSD S/(B+S-C) = 

:: 

': 

Apparent Sp Gr A/(A+B-C) = 

Absorption «S-A)/A)*100 = 

Pycnometer Label = > 

I Reviewed By =>L-_______ ...J 

COARSE AGGREGATE 

1979.4 

2046.8 

1229.8 Averages 

2.423 2.423 

2.505 2.505 

2.641 2.641 

3.4 3.4 

FINE AGGREGATE 

X 

Y 

A 

B 

S 

C Averages 

A B 



PROJECT NAME: BRC Aquifer Testing 
PROJECT NUMBER: 83173 

LAB NUMBER: 29402 
BORING: B-4 

DEPTH: 45 - 46' 
DATE: 06/13/07 

TECHNICIAN: JLW 

ASTM 0-854 
SPECIFIC GRAVITY OF SOIL SOLIDS BY WATER PYCNOMETER 

Pycnometer Label Z 
Mass of Pycometer, Mf => 

Mass of Pycometer & Water,Ma => 
Temperature of Water when 
Ma above was Taken, Ta => 

Mass of Speciman & Pycnometer => 
Mass of Pycnometer, Mf => 

Mass of Oven-Dry Specimen, Mo => 
Mass of Pycnometer, Soil & Water, Mb => 

Temperature of Water when 
Mb Above was Taken, Tb => 

Prodedure 
Record the mass of a clean dry pycnometer,Mf 

221.22 
719.19 

22.7 
322.08 
221.12 
100.96 
782.93 

21 

Record the mass of the pyc. and distilled water at calibration mark,Ma 
Record the temperature of the water to the nearest .50 C,Ta 
Record Mass of Pyc & Water at Calibration Mark, Ma 

Water Density at Ta 
Water Density at Tb 
K Factor at Tb 

Ma at Tb 
Sp Gr at Tb 
Sp Gr at 20 C 

SPECIFIC GRAVITY AT 20 C 

0.99761 
0.99799 
0.99979 

221.4092286 
2.71252015 
2.711950521 

2.711950521 



MOISTURE CONTENT OF SOIL,ROCK AND SOIL-AGGREGATE MIXTURES ASTM 0-2216 
Job # => 83173 

Project => :lRC AQUIFER TESTIN( 
Client => BRC 
Phase => 4 

I-~~~~~--I 
Sample Location =>t-....;B_-4..;...;@~46;.;...-_4 ... 7_' _-I 

Pan Label => 

Tare Weight of Pan => 

Wet Wt. of Sample & Tare => 

Dry Wt. of Sample & Tare => 

Weight of Moisture (B-C) => 

Dry Wt. of Sample (C-A) => 

Percent Moisture (D/E)*100 => 

Sieve Retaining More Than About 
10% of Sample 

No. 10 
No.4 

0/." 
1%" 

3" 

Lab Number => 
Date Sampled => 
Date Received => 

Sampled By => 
Tested By => 

Reviewed By => 

ROCK 

439 

2360.5 

2072.3 

288.2 

1633.3 

17.6 

29402 
NR 

NR 
JLW 
JH 

A 

B 

C 

D 

E 

F 

Recommended Minimum Mass 
of Moist Sample 
100 to 200 gms 
300 to 500 gms 
500 to 1000 gms 
1500 to 3000 gms 
5000 to 10000 gms 

Dry @ 110 ± 5° C to a constant mass 
If sample contains Gypsum or other materials having hydrated water 
Then dry @ 60 ± 5°C 



JUN-12-2007 is: 39 RTLAS CONSULTANTS 3834983 P.03 

Atlas Consultants, Inc. 
6000 S. Eastern Avenue, Suite lOJ • Las Vegas, Nevada 89119 

(702) 383-1199 • Fax (702) 383-4983 
member of 

AMERICAN SOCIETY FOR 
TESTING MATERIALS 

LABORATORY NO: 14462(d) DATE: June 12,2007 

SAMPLE: Soil P.O.: 

MARKED: 83173 LAB ID: 29402 

SUBMITTED BY: KloinfeJder, Inc. 

ANALYZED BY: Kurt D. Ergun 

REPORT OF DETERMINATION 

ASTMl2,74 

SAMfLENO. LOCATION DEPTH (feet) ORGANIC CARBON 

29402 B-4 46-47 1.50% 

~~6st.s..,.r~1 ... 
LABORATORY MANAGER 



BRC Aquifer Testing 

P ARTICLE-SIZE ANALYSIS of SOILS 
Boring #AA-09-0W@57.5-58'; S-29402 @ 55.0 - 60.0' 

Silt with Sand (ML) 
LL = ; PL = ; PI = 

Sieve size % Retained 

r.;J 
Z 
en 
rJl 

=:; 
f-
Z ... 
'...i 
I:C ... 
Q. 

3" (75.0-mm) 
2" (50.0-mm) 
1-1/2" (37.5-mm) 
I" (25.0-mm) 
112" (12.5-mm) 
3/8" (9.5-mm) 
#4 (4.75-mm) 
# 10 (2.00-mm) 
#16 (1.18-mm) 
#40 (425-llm) 
#50 (300-llm) 
# I 00 (I50-llm) 
#200 (75-llm) 

Hydrometer Analysis 
30-llm 
19-1lm 
12-llm 
8-llm 
6-llm 
3.2-llm 
Colloids «I-Ilm) 

o 
o 
o 
o 
o 
o 
I 
6 
9 
12 
13 
15 
18 

U. S. STANDARD SIEVE OPENING, ,no U. S STANDARD SIEVE NUMBERS 

.1 2 I 5 I I!~ J/8 10 10 40 50 

100 

90 • . -.. 
' .. 

80 

70 

60 

50 

40 J! 

30 

20 

10 

o 

83173-4 

ASTM D 422-02 

June 7. 2007 

Specific Gravity = 2.67 
Gravel = I %; Sand = 17%; Silt = 56%; Clay = 26% 

100 200 

• ., 
• 

% Passing 
100 
100 
100 
100 
100 
100 
99 
94 
91 
88 
87 
85 
82 

61 
56 
49 
43 
38 
26 
14 

HYDROMETER ANALYSIS 

• 
• • • 

• 
• 

100 10 01 
GRAIN SIZE. mm 

0.01 0001 



PROJECT NAME: BRC Aquifer Testing 
PROJECT NUMBER: 83173 

LAB NUMBER: 29402 
BORING: AA-09-0W 

DEPTH: 57.5 - 58 
DATE: 06/13/07 

TECHNICIAN: JLW 

ASTM 0-854 
SPECIFIC GRAVITY OF SOIL SOLIDS BY WATER PYCNOMETER 

Pycnometer Label Y 
Mass of Pycometer, Mf => 

Mass of Pycometer & Water,Ma => 
Temperature of Water when 
Ma above was Taken, Ta => 

Mass of Speciman & Pycnometer => 
Mass of Pycnometer, Mf => 

Mass of Oven-Dry Specimen, Mo => 
Mass of Pycnometer, Soil & Water, Mb => 

Temperature of Water when 
Mb Above was Taken, Tb => 

Prodedure 
Record the mass of a clean dry pycnometer,Mf 

224.4 
722.96 

22.6 
271.18 
224.59 
46.59 
751.56 

21.1 

Record the mass of the pyc. and distilled water at calibration mark,Ma 
Record the temperature of the water to the nearest .50 C,Ta 
Record Mass of Pyc & Water at Calibration Mark,Ma 

Water Density at Ta 
Water Density at Tb 
K Factor at Tb 

Ma at Tb 
Sp Gr at Tb 
Sp Gr at 20 C 

SPECIFIC GRAVITY AT 20 C 

0.99764 
0.99797 
0.99977 

224.5645248 
2.589772096 
2.589176448 

2.589176448 



MOISTURE CONTENT OF SOIL,ROCK AND SOIL-AGGREGATE MIXTURES ASTM 0-2216 
Job # => 83173 

Project => :iRC AQUIFER TESTIN( 
Client => BRC 

Phase => 4 
Sample Location => AA-09-0W@ 57.5 - 58' 

Pan Label => 

Tare Weight of Pan => 

Wet Wt. of Sample & Tare => 

Dry Wt. of Sample & Tare => 

Weight of Moisture (B-C) => 

Dry Wt. of Sample (C-A) => 

Percent Moisture (D/E)*100 => 

Sieve Retaining More Than About 
10% of Sample 

No. 10 

No.4 
3,4" 

1%" 
3" 

Lab Number => 
Date Sampled => 
Date Received => 

Sampled By => 
Tested By => 

Reviewed By => 

KL 

392.85 

886.65 

665.44 

221.2 

272.59 

81.2 

29402 
NR 

NR 

JLW 
JH 

A 

B 

C 

D 

E 

F 

Recommended Minimum Mass 
of Moist Sample 

100 to 200 gms 
300 to 500 gms 

500 to 1000 gms 
1500 to 3000 gms 
5000 to 10000 gms 

Dry @ 110 ± 50 C to a constant mass 

If sample contains Gypsum or other materials having hydrated water 
Then dry @ 60 ± SoC 



BRC Aquifer Testing 

P ARTICLE-SIZE ANALYSIS of SOILS 
Boring #AA-09-0W@66-67'; S-29402 @ 65.0 - 70.0' 

Silt with Sand (ML) 
LL = ; PL = ; PI = 

r..:l 
Z 
(;j 
rJj 

~ =-... 
Z 
o..l 
(,.: 
IX 
I..J 
=-

Sieve size 
3" (75.0-mm) 
2" (50.0-mm) 
1-1/2" (37.5-mm) 
I" (25.0-mm) 
1/2" (12.5-mm) 
3/8" (9.5-mm) 
#4 (4.75-mm) 
# 1 0 (2.00-mm) 
#16 (1.I8-mm) 
#40 (425-llm) 
#50 (300-llm) 
# I 00 (150-llm) 
#200 (75-llm) 

Hydrometer Analysis 
33-llm 
21-llm 
13-llm 
9-llm 
6-llm 
3.3-llm 
Colloids «I-Ilm) 

U. S. STANDARD SIEVE OPENING. 'no 

1 2 1.5 I 112318 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

% Retained 
o 
o 
o 
o 
o 
1 
2 
6 
8 
10 
II 
14 
26 

U. S. STANDARD SIEVE NUMBERS 

10 16 40 50 

• .: 

83173-4 

ASTM D 422-02 

June 7. 2007 

Specific Gravity = 2.60 
Gravel = 2%; Sand = 24%; Silt = 62%; Clay = 12% 

100 200 

• 
• 

• 

% Passing 
100 
100 
100 
100 
100 
99 
98 
94 
92 
90 
89 
86 
74 

44 
39 
29 
24 
20 
12 
7 

HYDROMETER ANALysts 

• 
• • • 

• 
100 10 0.1 

GRAIN SIZE, mm 
0.01 0.001 



PROJECT NAME: BRC Aquifer Testing 
PROJECT NUMBER: 83173 

LAB NUMBER: 29402 
BORING: AA-09-0W 

DEPTH: 66-67' 
DATE: 06/13/07 

TECHNICIAN: JLW 

ASTM 0-854 
SPECIFIC GRAVITY OF SOIL SOLIDS BY WATER PYCNOMETER 

Pycnometer Label X 
Mass of Pycometer,Mf => 

Mass of Pycometer & Water,Ma => 
Temperature of Water when 
Ma above was Taken, Ta => 

Mass of Speciman & Pycnometer => 
Mass of Pycnometer, Mf => 

Mass of Oven-Dry Specimen, Mo => 
Mass of Pycnometer, Soil & Water, Mb => 

Temperature of Water when 
Mb Above was Taken, Tb => 

Prodedure 
Record the mass of a clean dry pycnometer,Mf 

221.68 
719.09 

22.7 
269.54 
221.68 
47.86 
748.57 

21.2 

Record the mass of the pyc. and distilled water at calibration mark,Ma 
Record the temperature of the water to the nearest .5° C,Ta 
Record Mass of Pye & Water at Calibration Mark,Ma 

Water Density at Ta 
Water Density at Tb 
K Factor at Tb 

Ma at Tb 
Sp Gr at Tb 
Sp Gr at 20 C 

SPECIFIC GRAVITY AT 20 C 

0.99761 
0.99795 
0.99974 

221.8491194 
2.603917301 
2.603240283 

2.603240283 



MOISTURE CONTENT OF SOIL,ROCK AND SOIL-AGGREGATE MIXTURES ASTM 0-2216 

Job # => 83173 

Project => ~RC AQUIFER TESTIN( 

Client => BRC 

Phase => 4 
Sample Location => AA-09-0W @ 66 - 67' 

Pan Label => 

Tare Weight of Pan => 

Wet Wt. of Sample & Tare => 

Dry Wt. of Sample & Tare => 

Weight of Moisture (B-C) => 

Dry Wt. of Sample (C-A) => 

Percent Moisture (D/E)*100 => 

Sieve Retaining More Than About 
10% of Sample 

No. 10 
No.4 

3,4" 

1%" 
3" 

Lab Number => 

Date Sampled => 
Date Received => 

Sampled By => 
Tested By => 

Reviewed By => 

23 

438.36 

1208.88 

904.68 

304.2 

466.32 

65.2 

29402 

NR 

NR 

JLW 
JH 

A 

B 

C 

D 

E 

F 

Recommended Minimum Mass 
of Moist Sample 

100 to 200 gms 

300 to 500 gms 

500 to 1000 gms 
1500 to 3000 gms 
5000 to 10000 gms 

Dry @ 110 ± 5° C to a constant mass 

If sample contains Gypsum or other materials having hydrated water 

Then dry @ 60 ± 5°C 



, Pr,oject Name: aRC Aquifer Testing Client: BRC By: Doug Davis 

Project Number: 83173 Task: 4 Date: 0/~/c4-= Date Due: 

~ t f ~ 
!' , 

'* 
Boring Number 

I~ ~ I~~ It { I~l 
~ . I~ Depth 1':'-; h 

K tx ~ ~ IWater Content (ASTM 2216) 

rx l,.; ~ Dry Bulk Density (ASTM 02937) 
-~ 

~ 'Fi C-dT1Sctl 
IOlal '~-"1 (ASTM 02435) 

,~ 
. 
~ 

Flexible Wall (ASTM 05084) 
IOUTSIDE ........ .. ~E ;;'CrtVI\ .. , 

~ ~ IRigid Wall (ASTM 02434) 
IOUTSIDE SERVICE 

~ ~D ISpecific Gravity (ASTM o~iJ 
" ~ . ~ ) Specific Gravity (ASTM C127) 

>< 
~ ~ 

~ Hydrometer (ASTM 0422) 

~ ~ )( Sieve Anysis (ASTM 0422) 

~ lX Tc I Organic Carbon 
OUTSIDE SERVICE (ATLAS) 

I~ I~ ~ Il ~ ~ r[;J ~ -
~ r 

""\ 
\ 

~ ~ a: ;:0 
I'D l'v: ' 3 

" 
Q) ... 
~ 
II! 

LABORATORY NUMBER: 21 403 



LABORATORY WORK ORDER 

Proied No: 83l7.3 ~ ___ ~: ----'4'--------_ 
&L /kt(")/rtL J?~h rt~ 
&.c-' ______ ________ _____ - --

Project Name: 

(/ient Name: 

(hent Ref/P.O_#. 

Special/llstructions: _____________ _______ _ 

ASPHALT TESTING 
Usage Oty. 99# Status 

(123 LI Wt Pieces/ Agg 99071 5 
i--

2 -na~ rA-C127 Absorption/Gravity --CAL 205 (rushed Port 990712 - ---
CAL 227 (leanness TST 990711 . 
Cloy Lumps/Friabl Port C·1 42 990714 
02726 Weight/Absorption (ore 991110 
htract Bitumin 01856, 217~310 991102 
Flo t/Elong Port/Sieve 119, 120 990713 
Hvecm Stability/Set 01 3 991147 - -
Ignition Oven Calibration 996156 
Injurious Organic Moller (-40 990701 
LA Rallier CAll 31 990706 
Lottman Test 991121 

1---
Morshall Stab/ Flow 0-1599 (Sct ol31/Lab 991108 
Max Theoretical Specific Gravity 0-2041 991112 
Methylene Blue Test 990132 
Microwave Asphalt Moist Content 996137 
Oil (ontent By Ignition Oven 996153 
Sand Equivalent C217 990308 -
Specific Gravity Cl27/8 0854 990211 
Stobil Test/ Premix Sample CAL 366 991104 

r---- -
Unit Weight C29 990704 

I---
MIse. OTHER 

1----
Usage Qtr. 99# Status 

Chloride Analysis 996020 t---- -
~ty Analysis 991508 
(orrosivity, RMtivity, Sodium Sulfate, Solubility, p II" 990324 

pH Test 990319 

Sulfate Analysis 992090 

Unit Weight Fireproofing 991314 

Ol5TRIBunOli Wlflff - lob Monoger/A((OIJtIIing 

Sample Number: SAMPLE STATUS 

;a10~_ (] Requested Test 

~ Test in Progress 

18l Test (ampleted 

----------- " - ---

CONCRm, MASONRY TESTING 
Uso~ Ott: 991 Status 

C942 Grout Strength (cylinder;'prism strength) 990119 
Compressive Test 12x8x 16 Prisms (12" width) 991005 
Compressive Test 8x8x 16 Prisms (8" width) 991003 
Compressive Test/Cored Spec 990809 
Concrete Compressive Test 990803 
Orying Shrinka.Re (Set OF 3)(·157 CAL·530 990811 
Rex and Strength/Concrete 8eam 990806 
Mortar Strength C -109 990118 

SOILS TESTING 
Usage Qty. J9# Status 

ASTM 01557 6" Method B, C and 0 990104 
C8R 100% (ompaction 01883, T180 990209 
Check Point 990106 
(ollapse Potential 990614 
Consolidation W/O time Rate/6 LO 02435 2- 990613 / 
(orrect Oversize Material in Sample CAL301 990203 
Direct Shear 1 Point 990608 
Direct Shear 3 Point 990609 
Harvard Miniature 992191 
Hydrometer On~ ~ 990305 ~ 
Moisture Determination On~ 2- 990317 ~ 
Moisture Determinotion/Un~ Weight 2.. 990316 ~ 
Plasticity Index 990310 
Resistivity Analysis 990318 
R·Value/Untreoled Material/Field Sample CAL 301 990201 
Sam~e Prep Materiok 992508 
Sieve Analysis Wash #200 (117 990304 
Sieve Analysis/(ourse & Fine 2- 990301 ..",-
SuKoIe Sound (5) Sieve SZ C88 990708 

Swell Test FHA Specification ! 60 psi) 990312 

Unconfined Compline Moist 02166 990601 

YELl ow -5ootoIe IIIJlr D.~ :.~ 11 _ _ _ __ _ 

k~ KlEINFElDER 

/.IZttJr __ Dote Sampled: --'Jf.-4 /~ 
Dole Received: ~~ _ _ __ __ _ 

~ ~/'!1\k. #m~q-
~dc#~~-

--

'o 
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~~ 
::::;~ 

00 
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00 

$ 2§ ~ 
~'-"'\-:S .... "'to 

000 
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, K. '~~~E~~~~_ 
An employee owned company 

6380 South Polaris Avenue 
Las Vegas, Nevada 89118 

(702) 736-2936 phone 
(702) 361-9094 fax 

To: Chad Walker 

Sierra Testing Laboratories 

5040 Robert J. Mathews Suite 1 

EI Dorado, CA 95762 

Transmittal Letter 

From: Jessi Henderson 

Date: June 4,2007 

File: 

Copies: 

Subject: BRC Aquifer Testing: Flexible and Rigid Wall Testing 

We are sending: 1L Attached _ Under Separate Cover 

Via: _ Messenger First Class Mail ~ United Parcel _ Air Freight 

Transmitted: ~ As Requested 

_ For Signatures 

For Approval ForVour Use 

For Review & Comment 

REMARKS: Please run flexible wall (ASTM 05084) and rigid wall (ASTM 02434) on all of the following samples. For 

invoicing purposes please reference 83173-4: BRC Aquifer Testing. 

Sample Laboratory Shipped 
Sample Location Date Number Date 

AA-20-0W@30-31.5' 06/02/07 29403 06/4107 
AA-20-0W@50-51.5' 06/02/07 29403 06/4107 

AA-06@55-56.5' 06/03/07 29401 06/4107 

AA-06@60-61.5' 06/03/07 29401 06/4107 
8-4@80-81.5' 06/01/07 29402 06/4107 
AA-09-0W@55-56.5' 06/01/07 29402 06/4107 

AA-09-0W@70-71.5' 06/01/07 29402 06/4107 

If you have any questions please don't hesitate to call. 

G96002 
Copyright 2001 Kleinfelder, Inc. 



BRC Aquifer Testing 83173-4 

PARTICLE-SIZE ANALYSIS of SOILS ASTM D 422-02 

Boring #AA-20-0W@34-3S'; S-29403 @ 30.0 - 3S.0' 

Silt with Sand (ML) 
LL = ; PL = ; PI = 

June 7. 2007 

Specitic Gravity = 2.S9 
Gravel = 0%; Sand = 16%; Silt = 64%; Clay = 20% 

Sieve size 
3" (7S.0-mm) 
2" (SO.O-mm) 
1-1/2" (37.S-mm) 
1" (2S.0-mm) 
1/2" (12.S-mm) 
3/8" (9.5-mm) 
#4 (4.7S-mm) 
# 1 0 (2.00-mm) 
#16(1.18-mm) 
#40 (425-lJ.m) 
#SO (300-lJ.m) 
#100 (IS0-lJ.m) 
#200 (7S-lJ.m) 

Hydrometer Analysis 
34-lJ.m 
22-lJ.m 
13-lJ.m 
9-lJ.m 
7-lJ.m 
3.4-lJ.m 
Colloids «I-lJ.m) 

% Retained 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
2 
16 

U. s. STANDARD SIEVE OPENING. in. U. S. STANDARD SIEVE NUMBERS 

] 2 1.5 I 1/2 J/8 4 10 16 40 50 100 200 

100 

90 

80 

20 

10 

o 
100 

•.• ·I·-'-~-·.-p-·,-~ .-.~~~-.-.--.----.--

10 0.1 
GRAIN SIZE, mm 

• 

• 

% Passing 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
98 
84 

55 
46 
36 
32 
27 
20 
16 

HYDROMETER ANALYSIS 

• 
• • 

0.01 

• • 

0001 



One-Dimensional Consolidation Properties of Soils ASTM D 2435-04 

Sample No.: 29403 

Project Name: BRC AQUIFER TESTING 

Project No.: 83173-4 

Report Date: 06/21/07 

Tech .: jlw 
Sample Depth (ft.): AA-20-0W @ 34 - 35' 
Material Description: 

Load I Dsf\ Consolidation 10/;) 
100 0.00 
100 -0.11 
500 0.57 
1000 1.23 
2000 2.16 
4000 3.42 
8000 5.11 
16000 7.13 
32000 10.40 
16000 10.09 
8000 9.72 
4000 9.29 
2000 8.91 

AA-20-0W @ 34 - 3S' 

-2.00 

0.00 

- 2.00 
~ .. -c: 

4.00 0 
~ 
co 
:E 
'0 6.00 
I/) 
c: 
0 
0 

8 .00 

10.00 

12.00 
1 10 100 1000 10000 

Load (psf) 

100000 



MOISTURE CONTENT OF SOIL,ROCK AND SOIL-AGGREGATE MIXTURES ASTM 0-2216 

Job # => 83173 
Project => ~RC AQUIFER TESTINC 

Client => BRC 
Phase=> 4 

Sample Location => AA-20-0W @ 34 - 35' 

Pan Label => 

Tare Weight of Pan => 

Wet Wt. of Sample & Tare => 

Dry Wt. of Sample & Tare => 

Weight of Moisture (B-C) => 

Dry wt. of Sample (C-A) => 

Percent Moisture (D/E)*100 => 

Sieve Retaining More Than About 
10% of Sample 

No. 10 
No.4 

%" 

1%" 
3" 

Lab Number => 
Date Sampled => 
Date Received => 

Sampled By => 
Tested By => 

Reviewed By => 

JOE-2 

203.26 

469.46 

403.19 

66.3 

199.93 

33.1 

29403 
NR 

NR 
JLW 
JH 

A 

B 

C 

D 

E 

F 

Recommended Minimum Mass 
of Moist Sample 
100 to 200 gms 
300 to 500 gms 
500 to 1000 gms 

1500 to 3000 gms 
5000 to 10000 gms 

Dry @ 110 ± 5° C to a constant mass 
If sample contains Gypsum or other materials having hydrated water 
Then dry @ 60 ± 5°C 



Moisture Density 
Project Name BRC AQUIFER TESTING Date 06/13/07 

Project Number 83173 Phase No. Tested By JLW Checked By JH 
Lab Number 29403 

Boring Number AA-20-0W 

Sample Depth 34-35 

Height (inches) 3.5 

Diameter (Inches) 5.26 

Volume 0.0440 
.wt. ot ~ample 
At Field Moisture 2073.72 

Wet Density (pet) 103.9 

Dry Density (pet) 78.1 

Container No. 
IWt. ot wet 
Sample Plus Tare 469.40 
IVVr. or ury 
Sample Plus Tare 403.20 

Tare (g) 203.26 
IUry wt. UT 
Sample (g) 199.94 

Moisture Content, % 33.1% 

moist-dens form 



.... \..I''I-.:::t:l-'::::I::II::r ( 08: 28 ATLAS CONSULTANTS 3834983 P.03 

Atlas Consultants, Inc. 
6000 S. Eastern Avenue, Suite 10J • Las Vegas, Nevada 89119 

(702) 383-1199 • Fax (702) 383-4983 
member of 

AMERICAN SOCIETY FOR 
TESTING MATERIALS 

LABORATORY NO: 14462(j) DATE: June 20, 2007 

SAMPLE: Soil P.O.: 

MARKED: 83173-4 LAB ID: 29403 

SUBMITTED BY; Kleinfelder, Inc. 

ANALYZED BY; Kurt D. Ergun 

REPORT OF DETERMINATION 

ASIM1974 

SAMPLE NO. LOCATION PEPTH (feet) ORGANIC CARBON 

29403 AA-20-0W 34-35 1.60% 

~~a .-Jt-e44 ... 
LABORATORY MANAGER 



PROJECT NAME: BRC Aquifer Testing 
PROJECT NUMBER: 83173 

LAB NUMBER: 29403 
BORING: AA-20-0W 

DEPTH: 34-3~ 

DATE: 06/19/07 
TECHNICIAN: JLW 

ASTM 0-854 
SPECIFIC GRAVITY OF SOIL SOLIDS BY WATER PYCNOMETER 

Pycnometer Label Y 
Mass of Pycometer,Mf => 

Mass of Pycometer & Water,Ma => 
Temperature of Water when 
Ma above was Taken, Ta => 

Mass of Speciman & Pycnometer => 
Mass of Pycnometer, Mf => 

Mass of Oven-Dry Specimen, Mo => 
Mass of Pycnometer, Soil & Water, Mb => 

Temperature of Water when 
Mb Above was Taken, Tb => 

Prodedure 
Record the mass of a clean dry pycnometer,Mf 

224.4 
722.96 

20.4 
264.28 
224.4 
39.88 

747.45 

19.5 

Record the mass of the pyc. and distilled water at calibration mark,Ma 
Record the temperature of the water to the nearest .5° C,Ta 
Record Mass of Pyc & Water at Calibration Mark,Ma 

Water Density at Ta 
Water Density at Tb 
K Factor at Tb 

Ma atTb 
Sp Gr atTb 
Sp Gr at20 C 

SPECIFIC GRAVITY AT 20 C 

0.99812 
0.99831 
1.0001 

224.4947264 
2.591293047 
2.591552177 

2.591552177 



BRC Aquifer Testing 

PARTICLE-SIZE ANALYSIS of SOILS 
Boring #AA-20-0W@4S-46'; S-29403 @ 4S.0 - 50.0' 

Silt (ML) 
LL = ; PL ~ ; PI = 

Sieve size 
3" (7S.0-mm) 
2" (50.0-mm) 
1-1/2" (37.5-mm) 
I" (25.0-mm) 
1/2" (12.S-mm) 
3/8" (9.S-mm) 
#4 (4.7S-mm) 
# I 0 (2.00-mm) 
#16 (1.18-mm) 
#40 (425-llm) 
#SO (300-llm) 
# I 00 (ISO-11m) 
#200 (75-llm) 

Hydrometer Analysis 
29-llm 
19-1lm 
II-11m 
8-llm 
6-llm 
3.3-llm 
Colloids «I-11m) 

(Yo Retained 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I 
6 
12 

U S. STANDARD SIEVE OPENING, Ill. U. S. STANDARD SIEVE NUMBERS 

3 :! 1.5 1 1/2 J/8 10 16 40 50 

100 • T 4!t-.~.~ -• er --. 

80 

o 
100 

-20 

83173-4 

ASTM D 422-02 

.June 7. 2007 

Specific Gravity = 2.70 
Gravel = 0%; Sand = 12%; Silt = 75%; Clay = 13% 

100 200 

• • 

Oil 

% Passing 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
99 
94 
88 

78 
76 
72 
67 
57 
13 
-4 

HYDROMETER ANALYSIS 

• • • • 
• 

001 0~1 

GRAIN SIZE, mm 



One-Dimensional Consolidation Properties of Soils ASTM D 2435-04 

Sample No.: 29403 

Project Name: BRC AQUIFER TESTING 

Project No.: 83173-4 

Report Date:06/18/07 

Tech.: jlw 
Sample Depth (ft.): AA-20-0W @ 45 - 46' 
Material Description: 

-3.00 

-2.00 

-1.00 

- 0.00 
~ -s:: 1.00 o 
;; 

"' :2 
(5 
III 
s:: 
o o 

2.00 

3.00 

4.00 

5.00 

7.00 

1 10 

Load (psf) Consolidation to/..;} 
100 0.00 
100 -1.89 
500 -1.73 
1000 -1.15 
2000 -0.22 
4000 0.86 
8000 2.13 
16000 3.79 
32000 6.33 
16000 5.86 
4000 4.38 
1000 2.69 

AA-20-0W @ 45 - 46' 

100 1000 10000 

Load (psf) 

100000 



JUN-15-2007 15:22 ATLAS CONSULTANTS 3834983 P.03 

Atlas Consultants, Inc. 
6000 S. Eastern Avenue, Suite 10J • Las Vegas, Nevada 89119 

(702) 383-1199 • Fax (702) 383-4983 
member of 

AMERICAN SOCIETY FOR 
TESTING MATERIALS 

LADORA TORY NO: 14462(h) DATE: June 15,2007 

SAMPLE: Soil P.o.: 

MARKED: 83173 LAB ID: 29403 

SUBMITfED BY: Klcinfcldcr. Inc. 

ANALYZED BY: Kurt D. Ergun 

REPORT OF DETERMINATION 

ASTM2974 

SAMPLENQ. LOCATION DEPTH (feet) ORGANIC CARBON 

29403 45-46 4.50% 

~~6 .'112,"14, ... 
LABORATORY~AGER 



MOISTURE CONTENT OF SOIL,ROCK AND SOIL~AGGREGATE MIXTURES ASTM 0-2216 
> 83173 Job#= 

Project = 
Client = 
Phase = 

Sample Location = 

> :SRC AQUIFER TESTIN( 
> BRC 
> 4 
> AA·20-0W @ 45 - 46' 

Pan Label = > 

Tare Weight of Pan = > 

Wet Wt. of Sample & Tare = > 

Dry Wt. of Sample & Tare = > 

Weight of Moisture (B-C) = > 

.~ Dry Wt. of Sample (C-A) = 

Percent Moisture (D/E)*100 = 

Sieve Retaining More Than About 
10% of Sample 

No. 10 
No.4 

Lab Number = 
Date Sampled = 
Date Received = 

Sampled By = 
Tested By = 

Reviewed By = 

HB 

179.26 

679.97 

562.68 

117.3 

383.42 

30.6 

> 

> 
:> 

:> 

> 

> 

29403 

NR 

NR 
JLW 
JH 

A 

B 

C 

D 

E 

F 

Recommended Minimum Mass 
of Moist Sample 
100 to 200 gms 
300 to 500 gms 
500 to 1000 gms 
1500 to 3000 gms 
5000 to 10000 gms 

Dry @ 110 1: 5° C to a constant mass 
If sample contains Gypsum or other materials having hydrated water 
Then dry @ 60 1: 5°C 



Moisture Density 
Project Name BRe AQUIFER TESTING Date 06/14107 

Project Number 83173 Phase No. Tested By JLW Checked By JH 
Lab Number 29403 

Boring Number AA-20-0W 

Sample Depth 45-46' 

Height (inches) 4.9 

Diameter (inches) 5.01 

~olume 0.0559 
IWI. or >:)ample 
!At Field Moisture 2938.95 

Wet Density (pet) 115.9 

Dry Density (pet) 88.7 

Container No. 
WI. Of wet 
Sample Plus Tare 680.00 
WI. OT ury 
Sam~le Plus Tare 562.68 

Tare (9) 179.30 , 

ury wt. Uf 
Sample (g) 383.38 

Moisture Content, % 30.6% 

moist-dens form 



PROJECT NAME: BRC Aquifer Testing 
PROJECT NUMBER: 83173 

LAB NUMBER: 29403 
BORING: AA-20-0W 

DEPTH: 45 - 46' 
DATE: 06/13/07 

TECHNICIAN: JLW 

ASTM 0-854 
SPECIFIC GRAVITY OF SOIL SOLIDS BY WATER PYCNOMETER 

Pycnometer Label 1 
Mass of Pycometer,Mf => 

Mass of Pycometer & Water,Ma => 
Temperature of Water when 
Ma above was Taken, Ta => 

Mass of Speciman & Pycnometer => 
Mass of Pycnometer, Mf => 

Mass of Oven-Dry Specimen, Mo => 
Mass of Pycnometer, Soil & Water, Mb => 

Temperature of Water when 
Mb Above was Taken, Tb => 

Prodedure 
Record the mass of a clean dry pycnometer, Mf 

221.22 
719.19 

22.7 
268.62 
221.09 
47.53 
749.14 

21.0 

Record the mass of the pyc. and distilled water at calibration mark,Ma 
Record the temperature of the water to the nearest .5° C,Ta 
Record Mass of Pyc & Water at Calibration Mark,Ma 

Water Density at Ta 
Water Density at Tb 
K Factor at Tb 

Ma atTb 
Sp Gr at Tb 
Sp Gr at20 C 

SPECIFIC GRAVITY AT 20 C 

0.99761 
0.99799 
0.99979 

221.4092286 
2.703640501 
2.703072736 

2.703072736 



t"rpJect ~ame: aRC Aquifer Testing Client: BRC By: Doug Davis 

Project Number: 83173 Task: 4 Date: f!3/o;r--: Date Due: 

~ ~I 
~ i: .J> 

I 

~ 
, 

c. &- Boring Number 0:- c--

~. t'f' (;'.~ : ~~ !? lY ...... ot' ... . . \ 
~ h VI. Depth 

~ 1< Water Content (ASTM 2216) 

~ ~ Dry Bulk Density (ASTM 02937) 

X "' 0 Total Porosity (ASTM 02435) 

~ ~ Flexible Wall (ASTM 05084) 
, OUTSIDE SERVICE 

~ ~ Rigid Wall (ASTM 02434) 
OUTSIDE SERVICE 

'~ ~ Specific Gravity (ASTM ~t 

~ ~ ~ --< Specific Gravity (ASTM C127) 

~ I"- ~ iHydrometer (ASTM 0422) I\.. ... 

X )( 
, 

!sieve Anysis (ASTM 0422) 

~ ~ Total Organic Carbon 
fflliTSIDE SERVICE (ATLAS) 

. 
~ -.. "'" . 

~ V '\ (-.....;. \..JL L. v 1 _..J ( 1"" 

~ ~ t- ~ ~ 
~ 

-I ~ ' 'S - ' 
~ 

( I - ~ ~ ~ - ... R -, :'-

~ _ ,- , . . . . , 
oJ' , 
-1 f 

::0 ~~ 
1..", 

~ r " ro 

~ 
~ r -.j 3 ~~ .G: ij\ ~ 

~ 
.., 
" ~~ ~ III 

\; 
c,\ 
:--. 

LABORATORY NUMBER: 



LABORATORY WORK ORDER 

Ptojed No: _~3j!~ ___ ____ PhIJ58: 4 
_&~n nA---!J- f2i /ct( __ tU/ll ~ ~--
--bllL.---- ----~ .. --- --

PlOjecl Name: 

Cliellt Name: 

Client M/P.O.ff: 

lpeciaJ Instructions: _ 

ASPHALT rESTING 
Usage Q/y. 99# Status 

(12~~_ Wt Piece,/ Agg 990715 
~127 ~~sorption/Gravity }~ PW42 'i95 ~--
CAl 205 (IUShild Part 990712 
-.-.~ .----.~ 

CAL 227 Cleanness TST 990711 - -.. ---- -
90y Lumps/friobl Port C-142 990714 

02726 Weight0E~ofJl~~~_~~ 991110 
Extract 8itumin 01856, 2172.310 991102 
- ---

Flot/Elol11 Part/Sieve 119, 120 990713 
Hveem Stability /5et 01 3 991147 
I~~on Oven Calibrution 996156 -- --- --
Injurious Organic Molter (-40 990701 
LA Rattler CAli 31 990706 
~----

Lollmun Test 991121 ------'-_._"--- _ .. __ ._ - - - - - -- f----
Marshall Stab/flow 0-1599 (Set 013)/lob 991108 ---
Mux Theoretical Specific Gravity O· 2041 991112 
Methylene 81ue Test 990132 _. 

Minowu~~Asphalt Moist Content 996137 
I!Q. (ontent By Ignition Oven 996153 
)and Equivalent C21~ . __ 990308 
ipecific Gravity (j 27/8 0854 990211 
itobil Test/Premix Sample CAL 366 991104 
~nit Weight C29 990704 

MIse. OTHER 
U,uQe Qty. 99# Statu5 

~!al ide Anl!!l~_is _ 996020 
:orro~vity Analysis _ __ . 991508 
:orrosivi!1 Resistivity, Sodium Sulfate, Solubility, p II " 990324 
II{Te~t 990319 - -- - -- -
,ullale Anal~sis 992090 

lllit Weight Fireproofing 991314 

Sample Number: 

2'110/ 
SAJAPLf STATUS 

o Requested Test 

rzl T85t in Progress 

~ Test Completed 

CONCRETE' MASONRY TESTING 
Usaae Otv, 991 Status 

(942 Grout Strength (cylinder/prism strength) 990119 
Compressive Test 12x8x 16 Prisms (12" width) 991005 
Compressive Test 8x8x 16 Prisms (8" width) 991003 
(ompressive Test/Cored Spec 990809 
Concrete Compressive Test 990803 
Drying ShrinkaQe (Sel OF 3) (-157 CAl-530 990811 
Flex and Strenath/(onnele Beam 990806 
Morlor Sirength C -109 990118 

SOILS TESTING 
Usage Qty. 991 Status 

ASTM DI557 6" Method a, C and 0 990104 
CaR 100% (ompaction D 1883, Tl80 990209 
Check Point 990106 
Collapse Potential 990614 
Consolidation W/O time Rale/6 LO D2435 990613 ~ 
(orrect Oversize Material in Sample CAllOi 990203 
Direct Shear I Poinl 990608 
Direct Shear 3 Point 990609 
Harvard Miniature 992191 
Hydrometer Only '2 990305 
Moisture Delerminolion Only 2 990311 ~ 
Moisture Determination/Unit Weight • 990316 ~ 
Plasticity Index 990310 
Resistivity Analysis 990318 
R-Value/Untreated Material/field Sample CAL 301 990201 

Sample Prep Materiak 992508 
Sieve Analysis Wash #200 (117 990304 
Sieve AnoIysis!(ourse & Fine 12 990301 
SuI/ate Sound (5) Sieve SZ (88 990708 

SweU Test FHA Specification (60 psi) 990312 

Unconfined (omp/lnc Moist 02166 990601 

"I( LEI N FELD E: 

Date Sampled: 

Date Received: 

~~~~ {I. C~: 

Verified By: 

~/3~-'" 
6/ '3/0r -, , 

~.--. 
#f8/o:J-

I~ 

..... 
c::. 

I 
~ 

0 
Q I ~ 
'""- '" 
~ :::' I.!l ~ ~.5 

o ~r ~ I I! -
I 

~~ Iii 1.5 

t:: ...:....: i..: 
.~.~ & 
15 Q,) '. c::a 
~ Q ..s § 

;..: ..... :;e-.,,:;e 
.~ ~ c; ~ -:: 
"i ~ ~ ~.~ 
~~~~ct 



l(L~INf~LP~R 
An employee owned company 

6380 South Polaris Avenue 
Las Vegas, Nevada 89118 

(702) 736-2936 phone 
(702) 361-9094 fax 

To: Chad Walker 

Sierra Testing Laboratories 

5040 Robert J. Mathews Suite 1 

EI Dorado. CA 95762 

Transmittal Letter 

From: Jessi Henderson 

Date: June 4.2007 

File: 

Copies: 

Subject: BRC Aquifer Testing: Flexible and Rigid Wall Testing 

We are sending: lL Attached _ Under Separate Cover 

Via: _ Messenger First Class Mail X United Parcel _ Air Freight 

Transmitted: ! As Requested For Approval For Your Use 

_ For Signatures For Review & Comment 

REMARKS: Please run flexible wall (ASTM 05084) and rigid wall (ASTM 02434) on all of the following samples. For 

invoicing purposes please reference 83173-4: BRC Aquifer Testing. 

Sample Laboratory Shipped 
Sample Location Date Number Date 

AA-20-0Wai230-31.5' 06/02/07 29403 06/4/07 
AA-20-0W@50-51.5' 06/02/07 29403 06/4/07 
AA-06@55-56.5' 06/03/07 29401 06/4/07 
AA-06@60-61.5' 06/03/07 29401 06/4/07 
8-4@80-81.5' 06/01/07 29402 06/4/07 
AA-09-0Wai255-56.5' 06/01/07 29402 06/4/07 
AA-09-0Wai270-71.5' 06/01/07 29402 06/4/07 

If you have any questions please don't hesitate to call. 

G96002 
Copyright 2001 Kleinfelder, Inc. 



BRC Aquifer Testing 
AA-06@51-52.5' 

83173-4 

PARTICLE-SIZE ANALYSIS of SOILS ASTM D 422-02 

Boring #AA-06@51-52.5'; S-29401 @ 50.0 - 55.0' 

Silt with Sand (ML) 
LL = ; PL = ; PI = 

Sieve size 
3" (75.0-mm) 
2" (50.0-mm) 
1-112" (37.5-mm) 
1" (25.0-mm) 
1/2" (12.5-mm) 
3/8" (9.5-mm) 
#4 (4.75-mm) 
# 1 0 (2.00-mm) 
#16 (1.18-mm) 
#40 (425-llm) 
#50 (300-llm) 
#100 (150-llm) 
#200 (75-llm) 

Hydrometer Analysis 
29-llm 
19-1lm 
11-llm 
8-llm 
6-llm 
3.0-llm 
Colloids «I-Ilm) 

% Retained 
o 
o 
o 
o 
3 
8 
14 
19 
23 
28 
29 
31 
32 

June 11.2007 

Specific Gravity = 2.85 
Gravel = 14%; Sand = 18%; Silt = 51 %; Clay = 17% 

% Passing 
100 
100 
100 
100 
97 
92 
86 
81 
77 
72 
71 
69 
68 

42 
37 
33 
30 
24 
17 
6 

U. S. STANDARD SIEVE OPENING. in. U. S. STANDARD SIEVE NUMBERS HYDROMETER ANAL YS'S 

J 2 1.5 I 112 Jill 4 10 16 40 50 100 200 
100 ,·e reo •. ,. , 

90 . --- -- ----.-- - - - .. , 

-.. ~ ... 
...... --- -,-- -.-~ 

I, I.' 

80 ,: -,--- --- ----,- ---
, , 

70 .---- ---- -

60 

50 --:. -- -------

40 

30 

20 

10 ' 

100 

... 

i I'I' I 

... -. ~--- - - - --I ~-- -;:- : 
,! Ii: ' 

10 

;' - - .' .., 

-e- ,: t 

e: 
. --e •. -~ e 

.. ! : 

.... ' • >_.1 

0.1 
GRAIN SIZE, mm 

• • • • • 
• 

• 
0.01 0.001 



Atlas Consultants, Inc. 
6000 S, Eastern Avenue, Suite lOJ • Las Vegas. Nevada 89119 

(702) 383-1199 • Fax (702) 383-4983 
member of 

AMERICAN SOCIETY FOR 
TESTING MATERIALS 

LABORATORY NO: 14462(c) DATE: June 13,2007 

SAMPLE: Soil P.o.: 

MARKED: 83173 LAB ID: 29401 

SUBMITTED BY: Klcinfelder, Inc. 

ANALYZED BY: Kurt D. Ergun 

REPORT OF DETERMINATION 

ASIMl974 

5AMPLENO. LOCATION DEnHUeetl ORGANIC CARBON 

29401 AA-06 51-52.5 4.00% 



MOISTURE CONTENT OF SOIL,ROCK AND SOIL-AGGREGATE MIXTURES ASTM 0-2216 
Job # => 83173 

Project => 3RC AQUIFER TESTIN( 

Client => BRC 
Phase => 4 

Sample Location => AA - 06 @ 51 - 52.5' 

Pan Label => 

Tare Weight of Pan => 

Wet Wt. of Sample & Tare => 

Dry Wt. of Sample & Tare => 

Weight of Moisture (B-C) => 

Dry Wt. of Sample (C-A) => 

Percent Moisture (D/E)*100 => 

Sieve Retaining More Than About 
10% of Sample 

No.10 
No.4 

Lab Number => 

Date Sampled => 
Date Received => 

Sampled By => 

Tested By => 
Reviewed By => 

EL 

575.8 

920.6 

843.8 

76.8 

268 

28.7 

29401 

NR 

NR 

JLW 

JH 

A 

B 

C 

D 

E 

F 

Recommended Minimum Mass 
of Moist Sample 

100 to 200 gms 

300 to 500 gms 

500 to 1000 gms 

1500 to 3000 gms 
5000 to 10000 gms 

Dry @ 110 ± 5° C to a constant mass 
If sample contains Gypsum or other materials having hydrated water 

Then dry @ 60 ± 5°C 



PROJECT NAME: BRC Aquifer Testing 
PROJECT NUMBER: 83173 

LAB NUMBER: 29401 
BORING: AA-06 

DEPTH: 51 - 52.5' 
DATE: 06/13/07 

TECHNICIAN: JLW 

ASTM 0-854 
SPECIFIC GRAVITY OF SOIL SOLIDS BY WATER PYCNOMETER 

Pycnometer Label 1 
Mass of Pycometer,Mf => 

Mass of Pycometer & Water,Ma => 
Temperature of Water when 
Ma above was Taken, Ta => 

Mass of Speciman & Pycnometer => 
Mass of Pycnometer, Mf => 

Mass of Oven-Dry Specimen, Mo => 
Mass of Pycnometer, Soil & Water, Mb => 

Temperature of Water when 
Mb Above was Taken, Tb => 

Prodedure 
Record the mass of a clean dry pycnometer,Mf 

221.22 
719.19 

22.7 
271.65 
221.17 
50.48 

751.88 

20.7 

Record the mass of the pyc. and distilled water at calibration mark,Ma 
Record the temperature of the water to the nearest .5° C,Ta 
Record Mass of Pyc & Water at Calibration Mark,Ma 

Water Density at Ta 
Water Density at Tb 
K Factor at Tb 

Ma at Tb 
Sp Gr atTb 
Sp Grat20 C 

SPECIFIC GRAVITY AT 20 C 

0.99761 
0.99806 
0.99985 

221.4440865 
2.837549185 
2.837123553 

2.837123553 



Atlas Consultants, Inc. 
6000 S. Eastern Avenue, Suite 10J • Las Vegas, Nevada 89119 

(702) 383-1199 • Fax (702) 383-4983 
member of 

AMERICAN SOCIETY FOR 
TESTING MATERIALS 

lABORATORY NO: 14462(i) DATE: June 20, 2007 

SAMPLE: Soil P.O.: 

MARKED: 83173 LAB ID: 29401 

SUBMlTTEDBY: K1einfelder. Inc. 

ANALYZED BY: Kurt D. Ergun 

REPORl OF DETERMINATION 

ASTMl974 

SAMPLE NO. LOCATION DE:em (feet) ORGANIC CARBON 

29401 AA-06 61.5-62.0 3.70% 

~~6F"lfN'Il4/' .. 
LABORATORY MANAGER 



BRe Aquifer Testing 83173-4 

PARTICLE-SIZE ANALYSIS of SOILS ASTM D 422-02 

Boring #AA-06@61-62.5'; S-29401 @ 60.0 - 65.0' 
Silt (ML) 
LL = ; PL = ; PI = 

Sieve size 
3" (75.0-mm) 
2" (50.0-mm) 
1-112" (37.5-mm) 
I" (25.0-mm) 
1/2" (l2.5-mm) 
3/8" (9.5-mm) 
#4 (4.75-mm) 
#10 (2.00-mm) 
#16 (l.18-mm) 
#40 (425-llm) 
#50 (300-llm) 
#100 (I 50-11m ) 
#200 (75-llm) 

Hydrometer Analysis 
26-llm 
17-llm 
10-llm 
7-llm 
5-llm 
3.0-llm 
Colloids «I-11m) 

% Retained 
o 
o 
o 
o 
o 
o 
o 
o 

I 
2 
2 
3 

June 14.2007 

Specific Gravity = 2.85 
Gravel = 0%; Sand = 3%; Silt = 71 %; Clay = 26°/., 

%, Passing 
100 
100 
100 
100 
100 
100 
100 
100 
99 
99 
98 
98 
97 

94 
89 
85 
79 
76 
26 
7 

U. S. STANDARD SIEVE OPENING, in U. S. STANDARD SIEVE NUMBERS HYDROMETER ANALYSIS 
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80 

" 70 
'Z 
(;j 
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100 
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• 
0.01 0.001 



One-Dimensional Consolidation Properties of Soils ASTM D 2435-04 

Sample No.: 29401 
Sample Depth (ft.): 61.5 - 62' 
Material Description: White Fat Clay 

-4.00 

-2.00 

0.00 

2.00 -~ 0 4.00 -r::: 
0 

6.00 ~ 
CIS 
:5! 8.00 "0 
I/) 

Project Name: BRC AQUIFER TESTING 

Project No.: 83173-4 

Report Date:06/19/07 

Tech.: jlw 

LoadfDsf) Consolidation l%Y 
100 0.00 
100 -1.19 
500 -0.81 
1000 -0.47 
2000 -0.06 
4000 0.82 
8000 1.88 
16000 3.41 
32000 8.31 
64000 16.58 
32000 15.96 
16000 14.88 
8000 13.53 
4000 12.32 

AA-06 @ 61.5 - 62' 

------ ---- f- ---

r::: 10.00 0 
_ __ ____________________ -c_____ ______ ___ ______ +_ _______ _ _ ______________ e---_- ------- --___ _ 

0 
12.00 

14.00 -- ---r--------- ---------- ------------

16.00 

18.00 
1 10 100 1000 10000 

Load (psf) 

100000 



PROJECT NAME: BRC Aquifer Testing 
PROJECT NUMBER: 83173 

LAB NUMBER: 29401 
BORING: AA - 06 

DEPTH: 61.5 - 62' 
DATE: 06/14/07 

TECHNICIAN: JLW 

ASTM 0-854 
SPECIFIC GRAVITY OF SOIL SOLIDS BY WATER PYCNOMETER 

Pycnometer Label 1 
Mass of Pycometer,Mf => 

Mass of Pycometer & Water,Ma => 
Temperature of Water when 
Ma above was Taken, Ta => 

Mass of Speciman & Pycnometer => 
Mass of Pycnometer, Mf => 

Mass of Oven-Dry Specimen, Mo => 
Mass of Pycnometer, Soil & Water, Mb => 

Temperature of Water when 
Mb Above was Taken, Tb => 

Prodedure 
Record the mass of a clean dry pycnometer,Mf 

221.68 
719.09 

22.7 
262.24 
221.07 
41.17 
745.13 

20.8 

Record the mass of the pyc. and distilled water at calibration mark,Ma 
Record the temperature of the water to the nearest .5° C,Ta 
Record Mass of Pyc & Water at Calibration Mark,Ma 

Water Density at Ta 
Water Density at Tb 
K Factor at Tb 

Ma atTb 
Sp GratTb 
Sp Grat20 C 

SPECIFIC GRAVITY AT 20 C 

0.99814 
0.99804 
0.99983 

221.630259 
2.721083939 
2.720621355 

2.720621355 



MOISTURE CONTENT OF SOIL,ROCK AND SOIL-AGGREGATE MIXTURES ASTM 0-2216 
Job # => 83173 

Project => ~RC AQUIFER TESTINC 

Client=> BRC 
Phase=>~ _______ 4 ______ ~ 

Sample Location => AA-06 @ 61.5 - 62' 

Pan Label => 

Tare Weight of Pan => 

Wet Wt. of Sample & Tare => 

Dry Wt. of Sample & Tare => 

Weight of Moisture (B-C) => 

Dry Wt. of Sample (C-A) => 

Percent Moisture (D/E)*100 => 

Lab Number => 

Date Sampled => 

Date Received => 
Sampled By => 

Tested By => 
Reviewed By => 

911 

198.4 

294 

268.2 

25.8 

69.8 

37.0 

TOTAL MOISTURE CONTENT = 60.8% 

29401 

NR 

NR 
JLW 
JH 

A 

B 

C 

D 

E 

F 

Sieve Retaining More Than About Recommended Minimum Mass 
10% of Sample of Moist Sample 

No. 10 100 to 200 gms 

No.4 

1%" 
3" 

300 to 500 gms 
500 to 1000 gms 
1500 to 3000 gms 
5000 to 10000 gms 

Dry @ 110 ± 5° C to a constant mass 
If sample contains Gypsum or other materials having hydrated water 

Then dry @ 60 ± 5°C 

539K 

32.6 

110.29 

95.36 

14.9 

62.76 

23.8 



Moisture Density 
Project Name BRC AQUIFER TESTING Date 06/07/07 

Project Number 83173 Phase No. Tested By JLW Checked By JH 
Lab Number 29401 

Boring Number AA-06 

Sample Depth 61.5-62 

Height (inches) 3.79 

Diameter (inches) 5.09 

Volume 0.0446 
VVI. or ::;ample 
At Field Moisture 2153.40 

Wet Density (pef) 106.4 

Dry Density (pef) 77.7 

Container No. 
IVVI. or vveI 
Sample Plus Tare 294.00 
IVYt. Of ury 
Sample Plus Tare 268.21 

Tare {g} 198.40 
IUry VVI. UT 
Sample (g) 69.81 

Moisture Content, % 36.9% 

moist-dens form 



Project Name: eRC Aquifer Testing Client: BRC By: Doug Davis 

Project Number: 83173 Task: 4 Date: Date Due: 

) ~ ~ 
~ \ ~ Boring Number ,..~. ~ 

~~ w. ~ 0<:::1 

~~ I to 
~~ ~ - b. 

"-,, &~ "'\ 
V\ Depth 

~ .I R Water Content (ASTM 2216) 

I~ ~ Dry Bulk Density (ASTM 02937) 

~ ~ Total Porosity (ASTM 02435) 

~ ~ Flexible Wall (ASTM 05084) 
OUTSIDE SERVICE 

~ )\ Rigid Wall (ASTM 02434) 
OUTSIDE SERVICE . 

V 

~ ~ 1\ 'S'~-tt 
t>< Specific Gravity (ASTM ~ 

~ ~ Specific Gravity (ASTM C127) 

K' K Hydrometer (ASTM 0422) 

P< x: Sieve Anysis (ASTM 0422) 

K X Total Organic Carbon 
,- OUTSIDE SERVICE (ATLAS) 

~ I\ '~ ~ ... - t\,- I--

~ 
, I 

~ 
jJ 

\ 

~ [\ ~ -
JI 

" ~ 
r-- -

::0 
~ I'D 

-

1 3 
III .., 
~ 

\jJ III 
-

'0\ 
\ 

LU 
-i 

.-

LABORATORY NUMBER: 



LABORATORY WORK ORDER 

Proied No.· 83/73 Phase: ---41----
Proied Name: l>RC MUlfi/l( 1'e:r$11N'/; 
Client Name: liR,-"I'G~ _____ . ________ _ 
Client Ref.!P.O.#: 

Speciallnstrudions: ______________ ____ ______ _ 

ASPHALT TESnNG 
Usage Oty. 99# Status 

(123 It Wt Pieces/ Agg 990715 
C127 Absorption/Gravity 4 ~ ad .... " ... ,7. 

rlv;;J.. 'T 

CAt 205 (rushed Port 990712 
CAt 227 (leanness TST 9907ll 
Cloy tumps/Friabl Port (·142 990714 
02726 Weight/Absorption (ore 991110 
Extract Bitumin 01856, 2172.310 991102 
Flat/Elong Port/Sieve 119, 120 990713 
Hveem Stability/Set of 3 991147 
Ignition Oven (alibralion 996156 
Injurious Organic Moller (·40 990701 
LA ROilier CAU31 990706 
tollman Test 991121 
Marshall Stab/Flow 0-1599 (Set of 3 )/Lab 991108 
Max Theoretical Specific Gravity 0-2041 991112 
Methylene Blue Test 990132 
Microwave Asphalt Moist (ontent 996137 
Oil (ontent By Ignition Oven 996153 
Sand Equivalent (217 990308 
Specific Gravity C127/8 0854 990211 
Stabil Test/Premix Sample CAt 366 991104 
Unit Weight (29 990704 

. --- - - ---------- - -

MISe. OTHER 
Usage Qty. 99# Status 

env, ;u. ""UO,,;, ()/!M7tIIC. c:A ~ .. # 2 .-~P 
(orrasivity Analysis 991508 
(orrasivity, Resistivity, Sodium Sulfate, Solubility, p 11· 990324 
pH Test 990319 
Sulfate Analysis 992090 
Unit Weight Fireproofing 991314 

DISTRIBUTION, WIIfff· lab /ofanagf1r/Accounting 

Sample Number: SAMPU STATUS 

2q4~ IZ) Requested Test 

[J Test in Progress 

[81 Test Completed 

CONCRETE & MASONRY TESTING 
~ Qty. 99# Status 

C942 Grout Strength (cylinder/prism strength) 990119 
Compressive Test 12x8x 16 Prisms (12" width) 991005 
Compressive Test 8x8x 16 Prisms (8" width) 991003 
Compressive Test/Cored Spec 990809 
Concrete (ompressive Test 990803 
Drying Shrinkage (Set OF 3) C-157 CAL-530 990811 
Flex and Strength/Concrete Beam 990806 
Mortar Strength C -109 990118 

SOILS TESTING 
Usage Oty. 99# Status 

ASTM 01557 6" Method B, C and 0 990104 
CBR 100% Compaction 01883, Tl80 990209 
(heck Point 990106 
Collapse Potential 990614 
Consolidation W/O time Rate/6 LD 02435 990613 
Correct Oversize Material in Sample CAL301 990203 
Direct Shear 1 Point 990608 
Direct Shear 3 Point 990609 
Harvard Miniature 992191 
Hydrometer Only 2- 990305 ;><-~ 
Moisture Determination Only 2- 990317 ">< 
Moisture Determination/Unit Weight 990316 
Plasticity Index 990310 
Resistivity Analysis 990318 
R-Yalue/Untrealed Material/Field Sample CAL 301 990201 
Sample Prep Malerials 992508 
Sieve Analysis Wash #200 C117 990304 
Sieve Analysis/(ourse & Fine 2 990301 >< 
Sulfate Sound (5) Sieve SZ (88 990708 
Swell Test FHA Specification (60 psi) 990312 
Unconfined Comp/lm Moist 02166 990601 
YEllOW · Somple PINK . PrnHorllho~., 

k"KlEINFElDER 

Dote Sampled: 

Date Received: 

Dote Needed: 

Date Completed: 

Verified By: 

_~/1101:_._. _ _ _ 
¢1J~--.----~ . 
!M£~. ___ . ____ _ 
~25/at--__ ----
~ ----~---- . '~. -----

, 
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An employee owned company 

6380 South Polaris Avenue 
Las Vegas, Nevada 89118 

(702) 736-2936 phone 
(702) 361-9094 fax 

To: Chad Walker 

Sierra Testing laboratories 

5040 Robert J. Mathews Suite 1 

EI Dorado, CA 95762 

Subject: BRC Aquifer Testing: Flexible and Rigid Wall Testing 

Transmittal Letter 

From: Jessi Henderson 

Date: June 5, 2007 

File: 

Copies: 

We are sending: lL Attached _ Under Separate Cover 

Via: _ Messenger First Class Mail ~ United Parcel _ Air Freight 

Transmitted: X As Requested 

_ For Signatures 

For Approval ForVour Use 

For Review & Comment 

REMARKS: Please run flexible wall (ASTM 05084) and rigid wall (ASTM 02434) on all of the following samples. For 

invoicing purposes please reference 83173-4: BRC Aquifer Testing. 

Sample Laboratory Shipped 
Sample Location Date Number Date 

AA-08-0W to>.15-16. 5' I 06/04/07 I 29404 I 06/5107 
AA-08-0W(a)40-41 .5' I 06/04/07 I 29404 I 06/5107 

If you have any questions please don't hesitate to call. 

096002 
Copyright 2001 K1einfelder, Inc. 



BRC Aquifer Testing 83173-4 

PARTICLE-SIZE ANALYSIS of SOILS ASTM 0 422-02 

Boring #AA-08-0WA@13-15'; S-29404 @ lO.O - 15.0' 

Silty Sand with Gravel (SM) 
LL = ; PL = ; PI = 

Sieve size 
3" (75.0-mm) 
2" (50.0-mm) 
1-1/2" (37.5-mm) 
I" (25.0-mm) 
1/2" (12.5-mm) 
3/8" (9.5-mm) 
#4 (4.75-mm) 
# I 0 (2.00-mm) 
#16 (1.18-mm) 
#40 (425-f.lm) 
#50 (300-f.lm) 
#100 (150-f.lm) 
#200 (75-f.lm) 

Hydrometer Analysis 
32-f.lm 
21-f.lm 
13-f.lm 
lO-f.lm 
7-f.lm 
3.4-f.lm 
Colloids «I-f.lm) 

% Retained 
o 
o 
2 
4 
7 
10 
21 
46 
53 
63 
65 
69 
71 

June 7, 20()7 

Specific Gravity = 2.73 
Gravel = 21 %; Sand = 50%; Silt = 28%; Clay = I 'Yo 

% Passing 
100 
100 
98 
96 
93 
90 
79 
54 
47 
37 
35 
31 
29 

3 
2 
2 
I 
I 
I 
o 

U, s. STANDARD SIEVE OPENING, Itt U, S, STANDARD SIEVE NUMBERS HYDROMETER ANALYSIS 

100 

90 

80 

70 

60 

50 

40 , 

20 ' 

10 ,: 

o ' 
100 

3 2 I.S I 1/2 3/8 4 10 16 40 50 100 200 .. '-.-.-~.- ~-' .--.. " ~'--~.-----' '." 

I; : 

! 

i 

. ' • 

-- ------------_ .. - --

10 

• 
• 

' .. " 

--- ·--e 

0,1 

GRAIN SIZE, mm 

• • • • • 
0,01 

• • 
0,001 



BRC Aquifer Testing 

P ARTICLE-SIZE ANALYSIS of SOILS 
Boring #AA-08-0WA@35-37'; S-29404 @ 35.0 - 40.0' 

Silty Sand with Gravel (SM) 
LL = ; PL = ; PI = 

" Z 
r;; 
CfJ 
~ 
Q" ... 
Z 
w.l 
U 
~ ... 
Q" 

Sieve size 
3" (75.0-mm) 
2" (50.0-mm) 
1-1/2" (37.5-mm) 
I" (25.0-mm) 
1/2" (12.5-mm) 
3/8" (9.5-mm) 
#4 (4.75-mm) 
# I 0 (2.00-mm) 
#16 (1.l8-mm) 
#40 (425-llm) 
#50 (300-llm) 
# 100 (I 50-11m) 
#200 (75-llm) 

Hydrometer Analysis 
34-llm 
22-llm 
13-llm 
9-llm 
7-llm 
3.2-llm 
Colloids «I-11m) 

U. s. STANDARD SIEVE OPENING, in. 

3 2 15 I 1/2 3/8 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

• 

% Retained 
o 
o 
o 
2 
4 
7 
16 
18 
23 
43 
53 
65 
70 

U. s. STANDARD SIEVE NUMBERS 

10 16 40 50 

.. 
• 

• 

83173-4 

ASTM 0 422-02 

June 7. 2007 

Specific Gravity = 2.73 
Gravel = 16%; Sand = 54%; Silt = 25%; Clay = 5% 

100 200 

• • 

% Passing 
100 
100 
100 
98 
96 
93 
84 
82 
77 
57 
47 
35 
30 

13 
II 
9 
9 
7 
5 
3 

HYDROMETER ANALYSIS 

• • • • • • • 
100 10 0.1 

GRAIN SIZE. mm 
0.01 0001 



SPECIFIC GRAVITY OF COARSE AND FINE AGGREGATE ASTM 127 & 128 

Job#=> 
Project => 

Client => 
Phase => 

Sample Location => 

83173 
BRC Aquifer Testing 

BRC 
4 

AA-08-0WA @ 35 - 37' I 
I 

Lab Number => 29404 
~----~------~ 

Date Sampled =>1--------0.4 
Date Received => 

~------------~ 
Sampled By =>1--------0.4 

Tested By =>I--___ JL_W ___ --t 
Reviewed By => 

~-------~ 
COARSE AGGREGATE 

Dry wt. of Sample A= 

SSD Wt. of Sample B= 

Wt. SSD Under Water C= 

Bulk Sp Gr. A/(B-C) = 

Bulk SSD B/(B-C) = 

Apparent Sp Gr A/(A-C) = 

Absorption «B-A)/A)*100 = 

> 

> 

> 

:::0 

::0 

:~ 

Dry Wt. of Sample + Tare = 

Wt. of Tare = 

> 

> 

:::0 Dry Wt. of Sample (X-Y) = 

Wt. of Pycnometer wi Water = > 

Wt. @ SSD (500 +1- 5 gms) = > 

Wt. of Pycnometer wi Sample = > 

:~ 

::0 

Bulk Sp Gr. A/(B+S-C) = 

Bulk SSD S/(B+S-C) = 

Apparent Sp Gr A/(A+B-C) = 

Absorption «S-A)/A)*100 = 

Pycnometer Label = > 

1185.7 

1231.1 

737.3 

2.401 

2.493 

2.644 

3.8 

A 

Averages 

2.401 

2.493 

2.644 

3.8 

FINE AGGREGATE 

X 

Y 

A 

B 

S 

C Averages 

B 



SPECIFIC GRAVITY OF COARSE AND FINE AGGREGATE ASTM 127 & 128 

83173 
BRC Aquifer Testing 

BRC 
4 

Lab Number => 29404 
~----~~----~ 

Date Sampled =>I--------~ 
Date Received => 

1----------1 

Job#=> 
Project => 

Client => 
Phase => 

Sample Location => AA-08-0WA@13-15' I 
Sampled By =>I-__ --:~:__--_I 

Tested By =>~ __ ....;.J;;.LW;';" __ --1 

Dry Wt. of Sample A=> 

SSD Wl of Sample B= 

Wt. SSD Under Water C= 

Bulk Sp Gr. A/(B-C) = 

Bulk SSD B/(B-C) = 

Apparent Sp Gr A/(A-C) = 

Absorption «B-A)/A)*100 = 

> 

> 

:~ 

.~ 

Dry Wt. of Sample + Tare = > 

Wt. of Tare = > 

:> Dry wt. of Sample (X-Y) = 

Wt. of Pycnometer wi Water = > 

Wt. @ SSD (500 +1- 5 gms) = > 

Wt. of Pycnometer wi Sample = > 

:: 

:: 

Bulk Sp Gr. A/(B+S-C) = 

Bulk SSD S/(B+S-C) = 

Apparent Sp Gr A/(A+B-C) = 

Absorption «S-A)/A)*100 = 

Pycnometer Label = > 

I Reviewed By => .... _______ ... 

COARSE AGGREGATE 

2132.5 

2225 

1327 Averages 

2.375 2.375 

2.478 2.478 

2.647 2.647 

4.3 4.3 

FINE AGGREGATE 

X 

Y 

A 

B 

S 

C Averages 

A B 



JUN-20-2007 08:28 ATLAS CONSULTANTS 3834983 P.04 

Atlas Consultants, Inc. 
6000 S. Eastern Avenue, Suite lOJ • Las Vegas, Nevada 89119 

(702) 383-1199 • Fax 002) 383-4983 
memb/Jrof 

AMERICAN SOCIETY FOR 
TESTING MATERIALS 

LADORA TORY NO: 14462(k} DATE: June 20, 2007 

SAMPLE: Soil P.o.: 

MARKED: 83173·4 LAB ID: 29404 

SUBMITTED BY: Kleinfeldcr. Inc. 

ANALYZED BY: Kurt D. Ergun 

REPORT OF DETERMINATION 

ASTMl974 

SAMPLE NO. 

29404 
29404 

I.lOCATION 

AA-08-0WA 
AA-08-0WA 

DEPTH (feet) 

13-15 
35-37 

ORGANIC CARDON 

0.70% 
0.70% 



PROJECT NAME: BRC Aquifer Testing 
PROJECT NUMBER: 83173 

LAB NUMBER: 29404 
BORING: AA-08-0WA 

DEPTH: 35 - 37' 
DATE: 06/15/07 

TECHNICIAN: JLW 

ASTM 0-854 
SPECIFIC GRAVITY OF SOIL SOLIDS BY WATER PYCNOMETER 

Pycnometer Label 1 
Mass of Pycometer,Mf => 

Mass of Pycometer & Water,Ma => 
Temperature of Water when 
Ma above was Taken, Ta => 

Mass of Speciman & Pycnometer => 
Mass of Pycnometer, Mf => 

Mass of Oven-Dry Specimen, Mo => 
Mass of Pycnometer, Soil & Water, Mb => 

Temperature of Water when 
Mb Above was Taken, Tb => 

Prodedure 
Record the mass of a clean dry pycnometer,Mf 

224.41 
722.89 

20.7 
328.57 
224.41 
104.16 
788.85 

19.5 

Record the mass of the pyc. and distilled water at calibration mark,Ma 
Record the temperature of the water to the nearest .5° C,Ta 
Record Mass of Pyc & Water at Calibration Mark,Ma 

Water Density at Ta 
Water Density at Tb 
K Factor at Tb 

Ma at Tb 
Sp Gr at Tb 
Sp Gr at 20 C 

SPECIFIC GRAVITY AT 20 C 

0.99806 
0.99831 
1.0001 

224.53462 
2.726701571 
2.726974241 

2.726974241 



PROJECT NAME: BRC Aquifer Testing 
PROJECT NUMBER: 83173 

LAB NUMBER: 29404 
BORING: AA-08-0WA 

DEPTH: 13-15' 
DATE: 06/15/07 

TECHNICIAN: JLW 

ASTM 0-854 
SPECIFIC GRAVITY OF SOIL SOLIDS BY WATER PYCNOMETER 

Pycnometer Label 
Mass of Pycometer,Mf => 

Mass of Pycometer & Water,Ma => 
Temperature of Water when 
Ma above was Taken, Ta => 

Mass of Speciman & Pycnometer => 
Mass of Pycnometer, Mf => 

Mass of Oven-Dry Specimen, Mo => 
Mass of Pycnometer, Soil & Water, Mb => 

Temperature of Water when 
Mb Above was Taken, Tb => 

Prodedure 
Record the mass of a clean dry pycnometer, Mf 

221.68 
719.14 

20.3 
319.53 
220.91 
98.62 

781.57 

19.5 

Record the mass of the pyc. and distilled water at calibration mark,Ma 
Record the temperature of the water to the nearest .5° C,Ta 
Record Mass of Pyc & Water at Calibration Mark,Ma 

Water Density at Ta 
Water Density at Tb 
K Factor at Tb 

Ma at Tb 
Sp Gr at Tb 
Sp Gr at 20 C 

SPECIFIC GRAVITY AT 20 C 

0.99814 
0.99831 
1.0001 

221.7645682 
2.725062172 
2.725334678 

2.725334678 



MOISTURE CONTENT OF SOIL,ROCK AND SOIL-AGGREGATE MIXTURES ASTM 0-2216 

> 83173 Job # = 
Project = 

Client = 
Phase = 

Sample Location = 

> ~RC AQUIFER TESTIN( 
> BRC 
> 4 
> AA-08-0WA @ 35 - 37 

Pan Label = :> 

Tare Weight of Pan = :> 

Wet Wt. of Sample & Tare = :> 

Dry Wt. of Sample & Tare = :> 

Weight of Moisture (B-C) = :> 

Dry Wt. of Sample (C-A) = :> 

Percent Moisture (DfE)*100 = :> 

Sieve Retaining More Than About 
10% of Sample 

No. 10 
No.4 

Lab Number = 
Date Sampled = 
Date Received = 

Sampled By = 
Tested By = 

Reviewed By = 

369.4 

1500.6 

> 
:> 

:> 

:> 

:> 

:;. 

1371.74 

128.9 

1002.34 

12.9 

29404 
NR 

NR 
JLW 
JH 

A 

B 

c 

D 

E 

F 

Recommended Minimum Mass 
of Moist Sample 
100 to 200 gms 
300 to 500 gms 
500 to 1000 gms 
1500 to 3000 gms 
5000 to 10000 gms 

Dry @ 110 t 5° C to a constant mass 
If sample contains Gypsum or other materials having hydrated water 
Then dry @ 60 t SoC 



MOISTURE CONTENT OF SOIL,ROCK AND SOIL·AGGREGATE MIXTURES ASTM 0-2216 
> 83173 Job # = 

Project = 
Client = 
Phase = 

Sample Location = 

> ~RC AQUIFER TESTIN( 
> BRC 

> 4 

:> AA-08-0WA@ 13 -is 

Pan Label = > 

Tare Weight of Pan = > 

Wet Wt. of Sample & Tare = > 

Dry Wt. of Sample & Tare = > 

Weight of Moisture (B-C) = :> 

Dry Wt. of Sample (C-A) = 

Percent Moisture (D/E)*100 = ::, 

Lab Number = 
Date Sampled = 
Date Received = 

Sampled By = 
Tested By = 

Reviewed By = 

:> 

:> 

:> 

:> 

> 

> 

SMALL 

530.6 

1784.5 

1616.31 

168.2 

1085.71 

15.5 

29404 

NR 

NR 

JLW 

JH 

A 

B 

C 

D 

E 

F 

Sieve Retaining More Than About Recommended Minimum Mass 
10% of Sample of Moist Sample 

No. 10 100 to 200 gms 

No.4 
3,4" 

1Yz" 
3" 

300 to 500 gms 

500 to 1000 gms 
1500 to 3000 gms 

5000 to 10000 gms 

Dry @ 110 ± 5° C to a constant mass 

If sample contains Gypsum or other materials having hydrated water 

Then dry @ 60 ± 5°C 



Project Name: BRC Aquifer Testing Client: BRC By: Doug Davis 

Project Number: 83173 Task: 4 Date: Date Due: 

! l 
~ 

, 
Boring Number ~ 

I~k ' ~~ 
~t:\ Depth 

rx: Water Content (ASTM 2216) 

~ Dry Bulk Density (ASTM 02937) 

~ Total Porosity (ASTM 02435) 

~ Flexible Wall (ASTM 05084) 
OUTSIDE SERVICE 

0 Rigid Wall (ASTM 02434) 
OUTSIDE SERVICE 

~ ~ ~ 
Specific Gravity (ASTM ~ 

~ 

~ '" !specific Gravity (ASTM C127) 

I~ 
....-

Hydrometer (ASTM 0422) 

/I P\ Sieve Anysis (ASTM 0422) 

x: Total Organic Carbon 
OUTSIDE SERVICE (ATLAS) 

{t 0 

~' 
'.", J 
r . 
. ~ , 

l 'o j ] 

iJ 
. '-:: v . 

' .. ~" 
:;:0 

~ 
It) 

3 r---. AI 

"~ 
... 
" (II 

~ 

LABORA TORY NUMBER: :; (1'4 (3 



LABORATORY WORK ORDER 

Proiecl No: 'i3 3 '7-> Phase: 

Proiecl Name: ~ 1Z.e. ~ ~1 ~ "--9-1: 
Clienl Name.· :=i3~ 

(lienl Ref/P.O.#: 

'-/ 

Special/nslruclions: ____________ _____ . _______ _ 

ASPHALT TESTING 
Usage Qty. 99# Status 

C 123 It Wt Pieces/ Agg 990715 
C 127 Absorption/Gravily '1. - to< ~-=1-
CAL 205 Crushed Part 990712 
CAL 227 Cleanness TST 990711 
Clay Lumps/Friabl Part C ·14 2 990714 
D2726 Weight/Absorption Core 99111 0 
Extract Bitumin D1856, 2172.310 991102 
Flat/Elong Port/Sieve 119, 120 990713 
Hveem Stabilily /Set of 3 991147 
Ignition Oven Calibration 996156 
Injurious Organic Moller C-40 990701 
LA ROilier CAl131 990706 
lollman Test 991121 
Marshall Stab/ Flow D·1599 (Set of 3)/Lab 991108 
Max Theoretical Specific Gravily D· 2041 991112 
Methylene Blue Test 990132 
Microwave Asphalt Moist Content 996137 
Oil Content By Ignition Oven 996153 
Sond Equivalent C217 990308 
Specific Gravily C127/8 D854 990211 
Stabil Test/Premix Sample CAL 366 991104 
Unit Weight (29 990704 

MISe. OTHER 
Usage Qty. 99# Status 

Chloride Analysis 996020 
(orrosivily Analysis 991508 
Corrosivily, Resistivity, Sodium Sulfole, Solubility, p II " 990324 
pH Test 990319 
SuUate Analysis 992090 
Unit Weight Fireproofing 991314 

OI571i1BUTION: WIIITf· lab Monoger/ Accoun#ng 

· 

• 

I 
! 

· 

· 

: 

I 

i 

Sample Number: SAMPLE STATUS 

A,a ~?D-3S- f !ZI Requesled Tesl 

___ 3r~3b,r
?C14L ~ 

[2l Tesl in Progress 

[8J Tesl (ompleled 

CONCRm, MASONRY TESTING 
USOfIe Q/y. 99# Slatus 

C942 Grout Strength (cylinder/prism strength) 990119 
Compressive Test 12x8x 16 Prisms (12" width) 991005 
Compressive Test 8x8x 16 Prisms (8" width) 991003 
Compressive Test/Cored Spec 990809 
Concrete Compressive Test 990803 
Drying Shrinkage (Set OF 3) C-IS7 CAL-530 990811 
Flex and Strength/Concrete Beam 990806 
Mortar Strength C -109 990118 

SOILS TESTING 
Usage Oly. 99# Status 

ASTM D1557 6" Method B, C and D 990104 
CBR 100% Compaction D 1883, T180 990209 
Check Point 990106 
Collapse Potential 990614 
Consolidation W/O time Rate/6 LD D2435 990613 
Conee! Oversize Material in Sample CAl301 990203 
Direct Shear I Point 990608 
Direct Shear 3 Point 990609 
Harvard Miniature 992191 
Hydrometer Only I 990305 lX-' 
Moisture Determination Only I 990317 I~ 
Moisture Determination/Unit Weight ~ 990316 
Plasticily Index 990310 
Resistivity Analysis 990318 
R-Value/Untreated Material/Field Sample CAL 301 990201 
Sample Prep Materials 992508 
Sieve Analysis Wash #200 (117 990304 
Sieve Ana~sis/(ourse & Fine 990301 l><: 
Sulfate Sound (5) Sieve SZ (88 99070g 
Swell Test FHA Specilicolion (60 psi) 990312 
Unconfined (amp/Inc Moist 02166 990601 
YEllOW -Somple PINK - Prni/'rllAnnnn" 

k,. 
Dale Sampled: 

Dale Rereived: 

Date Needed: 

Dale (ompleted: 

Verified By: 

KlEINFElDER 

b- ')--rr-J 
-----~~.----

/ - C:--O-:t-~ --~---------. ----. 

jh5~. _ _ .. ___ .. __ . ___ _ 
6jzrjta:. 
~- ------- .. _-----

--
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KLEINFELDER 
.411 employee owned company 

6380 South Polaris Avenue 
Las Vegas, Nevada 89118 

(702) 736-2936 phone 
(702) 361-9094 fax 

To: Chad Walker 

Sierra Testing Laboratories 

5040 Robert J. Mathews Suite 1 

EI Dorado, CA 95762 

Transmittal Letter 

From: Jessi Henderson 

Date: June 7, 2007 

File: 

Copies: 

Subject: BRC Aquifer Testing: Flexible and Rigid Wall Testing 

We are sending: L Attached _ Under Separate Cover 

Via: _ Messenger First Class Mail 2S. United Parcel _ Air Freight 

Transmitted: 2S. As Requested 

_ For Signatures 

F or Approval For Your Use 

For Review & Comment 

REMARKS: Please run flexible wall (ASTM 05084) and rigid wall (ASTM 02434) on all of the following samples. For 

invoicing purposes please reference 83173-4: BRC Aquifer Testing. 

Sample Location 
AA-08-0WB@35-36.5' 

If you have any questions please don 't hesitate to call. 

(i ' )6002 

(" lpyri ghl 200 I KkinfdJer. Inc. 

Sample 
Date 

I 06/05/07 I 

Laboratory Shipped 
Number Date 

29413 I 06/7/07 



BRC Aquifer Testing 83173-4 

P ARTICLE-SIZE ANALYSIS of SOILS ASTM D 422-02 

Boring #AA-09-0W@66-67'; S-29413 @ 30.0 - 35.0' 

Si Ity Gravel with Sand (GM) 
LL = ; PL = ; PI = 

Sieve size 
3" (75.0-mm) 
2" (50.0-mm) 
1-1/2" (37.5-mm) 
I" (25.0-mm) 
112" (12.5-mm) 
3/8" (9.5-mm) 
#4 (4.75-mm) 
# 10 (2.00-mm) 
#16 (1.l8-mm) 
#40 (425-~m) 
#50 (300-~m) 
#100 (150-~m) 
#200 (75-~m) 

Hydrometer Analysis 
33-~m 

20-~m 

13-~m 

9-~m 

6-~m 
3.2-~m 

Colloids «I-~m) 

0/0 Retained 
o 
4 
8 
13 
28 
34 
46 
46 
51 
58 
61 
65 
68 

June 7. 2007 

Specific Gravity = 2.73 
Gravel = 46%; Sand = 22%; Silt = 30%; Clay = 2% 

% Passing 
100 
96 
92 
87 
72 
66 
54 
54 
49 
42 
39 
35 
32 

6 
5 
4 
4 
3 
2 
1 

U. S. STANDARD SIEVE OPENING. in. U. S. STANDARD SIEVE NUMBERS HYDROMETER ANAl VSIS 

80 

70 

60 

50 

40 

30 . 

20 

10 

o . 
100 

J 2 I; I 111 .1/8 4 \() 16 40 50 100 200 

. '- - - .. -~~-- -
I: I 

. ... 
~------ ------ - _ .. -

. ' . . 

10 

• 
" ·-e 

!_. i' , • •••• 

0.1 
GRAIN SIZE, mm 

•• • ••• 
0.Q1 

• • 
0001 



MOISTURE CONTENT OF SOIL,ROCK AND SOIL-AGGREGATE MIXTURES ASTM 0-2216 
Job#= 

Project = 
Client = 
Phase = 

Sample Location = 

:> 83173 

:> ~RC AQUIFER TESTIN( 
:> BRC 
:> 4 

:> AA-08-0WB @ 30-32.5 

Pan Label = > 

Tare Weight of Pan = > 

Wet Wt. of Sample & Tare = :> 

:> Dry Wt. of Sample & Tare = 

Weight of Moisture (B-C) = , 

:~ Dry Wt. of Sample (C-A) = 

Percent Moisture (D/E)*100 = 

Sieve Retaining More Than About 
10% of Sample 

No. 10 

No.4 
3~" 

1Yz" 
3" 

Lab Number = 
Date Sampled = 
Date Received = 

Sampled By = 
Tested By = 

Reviewed By = 

DUDE 

387 

2495.4 

> 

> 
:> 

:> 

> 
:> 

2304.64 

190.8 

1917.64 

9.9 

29413 

NR 

NR 

JlW 

JH 

A 

B 

C 

D 

E 

F 

Recommended Minimum Mass 
of Moist Sample 

100 to 200 gms 

300 to 500 gms 

500 to 1000 gms 

1500 to 3000 gms 

5000 to 10000 gms 

Dry @ 110 ± 5° C to a constant mass 

If sample contains Gypsum or other materials having hydrated water 

Then dry @ 60 ± 5°C 



PROJECT NAME: BRC Aquifer Testing 
PROJECT NUMBER: 83173 

LAB NUMBER: 29413 
BORING: AA-08-0WB 

DEPTH: 30 - 32.5' 
DATE: 06/15/07 

TECHNICIAN: JLW 

ASTM 0-854 
SPECIFIC GRAVITY OF SOIL SOLIDS BY WATER PYCNOMETER 

Pycnometer Label 
Mass of Pycometer,Mf => 

Mass of Pycometer & Water,Ma => 
Temperature of Water when 
Ma above was Taken, Ta => 

Mass of Speciman & Pycnometer => 
Mass of Pycnometer, Mf => 

Mass of Oven-Dry Specimen, Mo => 
Mass of Pycnometer, Soil & Water, Mb => 

Temperature of Water when 
Mb Above was Taken, Tb => 

Prodedure 
Record the mass of a clean dry pycnometer,Mf 

220.94 
719.4 

20.4 
321.75 
220.94 
100.81 
783.25 

19.4 

Record the mass of the pyc. and distilled water at calibration mark,Ma 
Record the temperature of the water to the nearest .5° C,Ta 
Record Mass of Pyc & Water at Calibration Mark,Ma 

Water Density at Ta 
Water Density at Tb 
K Factor at Tb 

Ma at Tb 
Sp Gr at Tb 
Sp Gr at 20 C 

SPECIFIC GRAVITY AT 20 C 

0.99812 
0.99833 
1.00012 

221.0446766 
2.72754329 
2.727870595 

2.727870595 



JLJN-20-2007 08:28 ATLAS CONSULTANTS 3834983 P.05 

Atlas Consultants, Inc. 
6000 S. Eastern Avenue, Suite lOJ • Las Vegas, Nevada 89119 

(702) 383-1199 • Fax (702) 383-4983 
membtNof 

AMERICAN SOCIETY FOR 
TESTING MATERIALS 

LABORATORY NO: 14462(1) DATE: June 20, 2007 

SAMPLE: Soil P.O.: 

MARKED: 83173-4 LAB ID: 29413 

SUBMITTED BY: Klcinfcldcr, Inc. 

ANAL VZED BY: Kurt D. Ergun 

BEPQ&I Or DETERMINATION 
ASTMl974 

SAMPLE NO. LOCATION DEPTH (feet) ORGANIC CARBON 

29413 AA-08-0WB 30-32.5 1.40% 

~~?*,:A"'-4 ... 
LABORATORY MANAGER 



SPECIFIC GRAVITY OF COARSE AND FINE AGGREGATE ASTM 127 & 128 
Lab Number => 29413 

~------------~ Date Sampled => 
Date Received =>t---------t 

83173 
BRC Aquifer Testing 

BRC 
4 

Job # => 
Project => 

Client=> 
Phase => 

Sample Location => Mo08·0WB @ 30 • 32.5' I 
Sampled By =>t---~~~---t 

Tested By =>t-____ JL ... W ____ --t 

Dry Wt. of Sample A= 

SSD wt. of Sample B= 

Wt. SSD Under Water C= 

Bulk Sp Gr. A/(B·C) = 

Bulk SSD B/(B-C) = 

Apparent Sp Gr A/(A·C) = 

Absorption «B.A)/A)*100 = 

> 

> 

> 

Dry Wt. of Sample + Tare = > 

Wt. of Tare = > 

Dry wt. of Sample (X·Y) = > 

Wt. of Pycnometer wI Water = > 

Wt. @ SSD (500 +1· 5 9mS) => 

Wt. of Pycnometer wI Sample => 

Bulk Sp Gr. A/(B+S·C) = 

Bulk SSD S/(B+S·C) = 

Apparent Sp Gr A/(A+B·C) = 

Absorption «S·A)/A)*100 = 

Pycnometer Label = > 

I Reviewed By => ________ ..1 

COARSE AGGREGATE 

6413.6 

6636.3 

3989.3 Averages 

2.423 2.423 

2.507 2.507 

2.646 2.646 

3.5 3.5 

FINE AGGREGATE 

X 

Y 

A 

B 

S 

C Averages 

A B 
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SIERRA TESTING LABORATORIES, INC. 
GEOTECHNICAL AND MATERIALS TESTING SERVICES 

June 18, 2007 

Kleinfelder, Inc. 
Attn: Jessi Henderson 
4875 Longley Ln Ste 100 
Reno NV 89502-5953 

STL Project No: 07-220 
Subject: BRC Aquifer 
Project No: 83173.4 
Invoice No: 4535 

LABORATORY TEST RESULTS 

Dear Mr. Henderson: 

As requested, Sierra Testing Laboratories, Inc. performed laboratory testing on four samples of 
material from the subject site. The samples were identified as: 

1. B-4, 35-36.5 
2. B-2, 60-61.5 
3. B-2, 90-91.5 

Our laboratory received the samples on June 5, 2007. The test performed on the submitted 
samples was as follows: 

1) Flexible Wall Permeability (ASTM 05084) 

The results of the above referenced testing are presented on the attached figure(s). 

We appreciate the opportunity to be of service to you on this project and look forward to providing 
additional service, as needed, in the future. 

Should you have any questions or require additional information, please contact our office at your 
convenience. 

c)?~~-
Chad M. Walker 
Project Manager 

Enclosures 
sm 

5040 Robert J. Mathews, Suite 1, EI Dorado Hills, CA 95762 (916) 939-3460 Fax (916) 939-3507 
www.sierratestinglaboratories .com 



HYDRAULIC CONDUCTIVITY TEST REPORT 
SAMPLE DATA 

Sample Identification: B-2 Sample Depth, ft.: 60-61.5 

Visual Description: N/A Sample Type: Sample Liner 

Remarks: Confining Stress = 22.9 psi 

TEST RESULTS 

Permeability, cm/sec.: 4.40E-08 Average Hydraulic Gradient: 14.2 

Effective Cell Pressure, psi: 22.9 

TEST SAMPLE DATA 
Before Test After Test 

Specimen Height, cm: 5.08 Specimen Height, cm: 4.57 
Specimen Diameter, cm: 4.85 Specimen Diameter, cm: 4.85 

Dry Unit Weight, pcf: 93.3 Dry Unit Weight, pcf: 108.1 
Moisture Content, % 29.5 Moisture Content, % 20.2 

Specific Gravity, Assumed 
Percent Saturation: 

Elapsed Time, seconds 
50000 70000 90000 110000 130000 1~ 170000 190000 210000 230000 250000 
0 

0.5 

... 1 ~ 
(j -.. r---... .; 
e 1.5 

= --~ I. • Avenoged Report Values 1 -a ;;. 2 ....... _Complete Test Run Seriea 

it --....... ~ = 
ti: 2.5 -----.. 3 

3.5 

e.OOE.Q8 

5.00E..Q8 I ... ........... 
.; ------- ~ -~ ~ e 4.00E-OB -- --.'" ......... (j 

.~ 3.00E.()Il 

:s .. .. 
2.00E-08 e .. .. 

=- 1.00E..Q8 

Q,OOE+OO 

13.4 13.6 13.8 14.0 '4.2 14,4 14.8 

Hydraulic Gradient, cm/cm 

Test Method: ASTM 05856 

PROJECT NUMBER: I 07-220 June 5, 2007 

_.-...•. _- : . . :-:.': .. .•.... .-- - ,._ .... BRC Aquifer Testing 
.. ," - ... --- ~-- -~--- .•... 

SIERRA TESTING LABORATORIES. INC. 
<. l.o-<:.> I "- O I -tNICAL.. ...... NU ...... ,.. -rL..'i',..LO ,. .... 0 -.-' ..... 0 ~ ~ .... 'V IO .... ,... 

5040 Robert J . Mathews Blvd .• EI Dorado Hills. CA 95762 
Phone: (916) 939-3460 FAX: (916) 939-3507 



HYDRAULIC CONDUCTIVITY TEST REPORT 
SAMPLE DATA 

Sample Identification: B-2 Sample Depth, ft.: 90-91.5 

Visual Description: N /A Sample Type: Sample Liner 

Remarks: Confming Stress = 34.4 psi 

TEST RESULTS 

Permeability, cm/sec.: l.S8E-07 Average Hydraulic Gradient: 9.9 

Effective Cell Pressure, psi: 34.4 

TEST SAMPLE DATA 
Before Test After Test 

Specimen Height, cm: 5.08 Specimen Height, cm: 5.08 
Specimen Diameter, cm: 4.85 Specimen Diameter, cm: 4.85 

Dry Unit Weight, pcf: 80.2 Dry Unit Weight, pcf: 81.0 
Moisture Content, % 40.3 Moisture Content, % 42.5 

Specific Gravity, Assumed 
Percent Saturation: 

Elapsed Time, seconds 
0 50000 100000 150000 200000 250000 300000 

0 

1 

, 
~ ... 2 ... 
~ or a 3 

= ~ .......... l • A .... ged Report V_ I "S "--... 4 
_Complete Tnt Roo Series 

~ ---0 r--.. ~ 5 ------8 

~ 
7 

1.75E.07 

1.7OE-07 ... 
oJ /' .. 

.!!! a 1.!I5E-07 ... /' i? ./ :: 1JIOE-07 

/' :s 
+--OIl ! 1.5SEA)7 ----r----- /' .. 

;., 
1.5OE..o7 

1 .45E~ 

5.0 6.0 7.0 8.0 9.0 10,0 110 12.0 13.0 

Hydraulic Gradient, em/cm 

Test Method: ASTM 05856 

PROJECT NUMBER: I 07-220 I June 5, 2007 

---- --' .. .; .. .. _. :-... .-_. -- ," ' -
BRC Aquifer Testing 

. - ,,--"- ~- . -::.- -~ .. -
SIERRA TESTING LABORATORIES. INC_ 
C: .. L..<.> I .... c't ....... C '"'L "'_u ........... L. III"LO T,....O " ....... ..., u. ....... 'oJ . c ... :oI. 

5040 Robert J. Mathews Blvd., EI Dorado Hills, CA 95762 
Phone: (916) 939-3460 FAX: (916) 939-3507 



HYDRAULIC CONDUCTIVITY TEST REPORT 
SAMPLE DATA 

Sample Identification: B-4 Sample Depth, ft.: 35-36.5 

Visual Description: N/A Sample Type: Sample Liner 

Remarks: 

TEST RESULTS 

Permeability, cm/sec.: 6.64E-04 Average Hydraulic Gradient: 8.1 

Effective Cell Pressure, psi: 13.4 

TEST SAMPLE DATA 
Before Test After Test 

Specimen Height, cm: 5.08 Specimen Height, cm: 5.08 
Specimen Diameter, cm: 4.85 Specimen Diameter, cm: 4.85 

Dry Unit Weight, pcf: 103.2 Dry Unit Weight, pcf: 104.3 
Moisture Content, % 25.7 Moisture Content, % 23 .2 

Specific Gravity, Assumed 
Percent Saturation: 

Elapsed Time, seconds 
0 5 10 15 20 25 30 35 40 45 50 

0 

1 4t. 

... ~ ~ ... 2 

or """4 
~ a = I • A .. ..gedReportV_ I Q 3 

~ > ._c ......... r ... Runsorieo . 

~ ~ .S! 4 

"" ~ 

~ h. 5 
~ ~~ 

e 

7.00Eo04 

8.9OEo04 If .. I ... 
..!!"! 1!I.8DE-04 

/ a ... ... .§ s.""'..,. 
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SIERRA TESTING LABORATORIES, INC. 
GEOTECHNICAL AND MATERIALS TESTING SERVICES 

Invoice Invoice Date Invoice #: 

6/18/2007 4533 

Bill To : 

Kleinfelder, Inc. 
4875 Longley Lane, Suite 100 

Reno, NV 89502-5953 
Attn : Accounts Payable 

Customer Job: 

STL Job #: 

07-220 

BRC Aquifer Testing 

Customer Job#: 

83173.4 

Samples Tested Test Method Description Qty Rate Amount 

B-3 , 75-75 .6 ASTM D5084 -3" Flexible Wall Permeability 1.4"-3.0" sample 210.00 
diameter 

B-3, 55-56.5 ASTM D5084 -3" Flexible Wall Permeability 1.4"-3.0" sample 210.00 
diameter 

B-1, 65-66.5 ASTM D5084 -3" Flexible Wall Permeability 1.4"-3.0" sample 210.00 
diameter 

8 -1 , 95-96. 5 ASTM D5084 -3" Flexible Wall Permeability 14"-3.0" sample 210.00 
diameter 

Total 

Conditions: 
The invoice is due on presentation and is past due 30 days from the invoice date. A finance charge of 1.5% per month 
or the maximum rate allowed by law will be charged on all past due accounts. 

5040 Robert J . Mathews, Suite 1, EI Dorado Hills, CA 95762 (916) 939-3460 Fax (916) 939-3507 
www.sierratestinglaboratories.com 

210.00 

210.00 

210.00 

210.00 

$840.00 



GEOTECHNICAL AND MATERIALS TESTING SERVICES 

June 18, 2007 

Kleinfelder, Inc. 
Attn: Jessi Henderson 
4875 Longley Ln Ste 100 
Reno NV 89502-5953 

STL Project No: 07-220 
Subject: BRC Aquifer 
Project No: 83173.4 
Invoice No: 4533 

LABORATORY TEST RESULTS 

Dear Mr. Henderson: 

As requested, Sierra Testing Laboratories, Inc. performed laboratory testing on four samples of 
material from the subject site. The samples were identified as: 

1. B-3, 75-75.6 
2. B-3, 55-56.5 
3. B-1, 65-66.5 
4. B-1, 95-96.5 

Our laboratory received the samples on June 4, 2007. The test performed on the submitted 
samples was as follows: 

1) Flexible Wall Permeability (ASTM 05084) 

The results of the above referenced testing are presented on the attached figure(s). 

We appreciate the opportunity to be of service to you on this project and look forward to providing 
additional service, as needed, in the future. 

Should you have any questions or require additional information, please contact our office at your 
conven ience. 

/7:}{~}
(1fJwalker 

Project Manager 

Enclosures 
sm 

5040 Robert J. Mathews, Suite 1, EI Dorado Hills, CA 95762 (916) 939-3460 Fax (916) 939-3507 
www.sierratestinglaboratories.com 



HYDRAULIC CONDUCTIVITY TEST REPORT 
SAMPLE DATA 

Sample Identification: 8-1 Sample Depth, ft.: 65-66.5 

Visual Description: N/A Sample Type: Sample Liner 

Remarks: 

TEST RESULTS 

Permeability, cm/sec.: 1.74E-03 Average Hydraulic Gradient: 3.9 

Effective Cell Pressure, psi: 25 

TEST SAMPLE DATA 
Before Test After Test 

Specimen Height, cm: 5.08 Specimen Height, cm: 5.08 
Specimen Diameter, cm: 4.88 Specimen Diameter, cm: 4.88 

Dry Unit Weight, pcf: 110.0 Dry Unit Weight, pcf: 112.3 
Moisture Content, % 15.8 Moisture Content, % 16.7 

Specific Gravity, Assumed 
Percent Saturation: 
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HYDRAULIC CONDUCTIVITY TEST REPORT 
SAMPLE DATA 

Sample Identification: B-1 Sample Depth, ft.: 65-66.5 

Visual Description: NI A Sample Type: Sample Liner 

Remarks: 

TEST RESULTS 

Permeability, cm/sec.: 1.74E-03 Average Hydraulic Gradient: 3.9 

Effective Cell Pressure, psi: 25 

TEST SAMPLE DATA 
Before Test After Test 

Specimen Height, cm: 5.08 Specimen Height, cm: 5.08 
Specimen Diameter, cm: 4.88 Specimen Diameter, cm: 4.88 

Dry Unit Weight, pcf: 110.0 Dry Unit Weight, pcf: 112.3 
Moisture Content, % 15.8 Moisture Content, % 16.7 

Specific Gravity, Assumed 
Percent Saturation: 

Elapsed Time, seconds 
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HYDRAULIC CONDUCTIVITY TEST REPORT 
SAMPLE DATA 

Sample Identification: B-1 Sample Depth, ft.: 95-96.5 

Visual Description: N/A Sample Type: Sample Liner 

Remarks: Confining Stress = 36 psi 

TEST RESULTS 

Permeability, cm/sec.: 1.04E-07 Average Hydraulic Gradient: 10.7 

Effective Cell Pressure, psi: 36 

TEST SAMPLE DATA 
Before Test After Test 

Specimen Height, cm: 5.08 Specimen Height, cm: 5.08 
Specimen Diameter, cm: 4.85 Specimen Diameter, cm: 4.85 

Dry Unit Weight, pcf: 64.4 Dry Unit Weight, pcf: 65.1 
Moisture Content, % 59.0 Moisture Content, % 58.9 

Specific Gravity, Assumed 
Percent Saturation: 
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0 50000 100000 150000 200000 250000 300000 350000 

o~ 
1 

... ~ ... 2 

.; 
~ a = ....... I. • Averaged Report Vabte 1 = 3 

;;;. ----- _Compete TeM RW'I Serin 

~ r---() 4 
~ -r-----. 5 -... 

6 

1.14£-07 

1.12£-07 

• 1.10E-07 ./ """'-... /' ......... 
~ 1.00£-07 

~ 1.06E-07 
.,/ ""-

:§ 1.040-07 /"" ""-.,/ ............ :g 1.02E-07 

.,/ i'-... ~ 1.CIOE..07 

a .,/ ........... ... 9,eiOE-08 ... .,/ .. =- 9.8OE-08 

.t" IUOE-08 

9.2OE..QI!I 

10.3 10." 10,5 10.8 10.7 10.8 10.9 " .0 

Hydraulic Gradient, em/em 

Test Method: ASTM 05856 

PROJECT NUMBER: I 07-220 I June 4,2007 

--" --'---: :- ' " . _- . -- - . . ~- -::---. . 
BRC Aquifer Testing 

.. .-< " - -'- II . ,, -- . -. 

SIERRA TESTING LABORATORIES. INC. 
C:.L!;<"IL.OI'NI~"""L. ,,_~ ,....,..'·L'·IIALO T ... O,.- ....... <.J D ... "V.C. ...... 

5040 Robert J. Mathews Blvd., EI Dorado Hills, CA 95762 
Phone: (916) 939-3460 FAX: (916) 939-3507 



HYDRAULIC CONDUCTIVITY TEST REPORT 
SAMPLE DATA 

Sample Identification: B-3 Sample Depth, ft.: 55-56.5 

Visual Description: N/A Sample Type: Sample Liner 

Remarks: 

TEST RESULTS 

Permeability, cm/sec.: 1.7SE-04 Average Hydraulic Gradient: 10.4 

Effective Cell Pressure, psi: 21 

TEST SAMPLE DATA 
Before Test After Test 

Specimen Height, cm: 5.08 Specimen Height, cm: 5.08 
Specimen Diameter, cm: 4.85 Specimen Diameter, cm: 4.85 

Dry Unit Weight, pcf: 112.7 Dry Unit Weight, pcf: 113.9 
Moisture Content, % 17.0 Moisture Content, % 18.5 

Specific Gravity, Assumed 
Percent Saturation: 
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HYDRAULIC CONDUCTIVITY TEST REPORT 
SAMPLE DATA 

Sample Identification: B-3 Sample Depth, ft.: 75-75.6 

Visual Description: N/A Sample Type: Sample Liner 

Remarks: Confming Stress = 29 psi 

TEST RESULTS 

Permeability, cm/sec.: 2.72E-OS Average Hydraulic Gradient: 9.1 

Effective Cell Pressure, psi: 29 

TEST SAMPLE DATA 
Before Test After Test 

Specimen Height, cm: 5.08 Specimen Height, cm: 5.08 
Specimen Diameter, cm: 4.85 Specimen Diameter, cm: 4.85 

Dry Unit Weight, pcf: 81.9 Dry Unit Weight, pcf: 81.9 
Moisture Content, % 38.3 Moisture Content, % 38.8 

Specific Gravity, Assumed 
Percent Saturation: 
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-SIERRA TESTING LABORATORIES, INC. 
GEOTECHNICAL AND MATERIALS TESTING SERVICES 

June 25, 2007 

Kleinfelder, Inc. 
Attn: G. Whittman 
4875 Longley Ln Ste 100 
Reno NV 89502-5953 

STL Project No: 07-220 
Subject: BRC Aquifer 
Project No: 83173.4 
Invoice No: 4546 

LABORATORY TEST RESULTS 

Dear Mr. Whittman: 

As requested, Sierra Testing Laboratories, Inc. performed laboratory testing on seven samples of material 
from the subject site. The samples were identified as: 

1. AA-20-0W, 6/2/07, 30-31.5 
2. AA-20-0W, 6/2/07, 50-51.5 
3. AA-06, 6/3/07, 55-56.5 
4. AA-06, 6/3/07, 60-61.5 
5. B-4, 6/1/07,80-81.5 
6. AA-09-0W, 6/1107, 55-56.5 
7. AA-09-0W, 6/1/07,70-71.5 

Our laboratory received the samples on June 7, 2007. The test performed on the submitted samples was as 
follows: 

1) Flexible Wall Permeability (ASTM 05084) 

The results of the above referenced testing are presented on the attached figure(s). 

We appreciate the opportunity to be of service to you on this project and look forward to providing additional 
service, as needed, in the future. 

Should you have any questions or require additional information, please contact our office at your 
convenience. 

Enclosures 
sm 

5040 Robert J. Mathews, Suite 1, EI Dorado Hills, CA 95762 (916) 939-3460 Fax (916) 939-3507 
www.sierratestinglaboratories.com 



HYDRAULIC CONDUCTIVITY TEST REPORT 
SAMPLE DATA 

Sample Identification: AA-20-0W Sample Depth, ft.: 30-31.5 

Visual Description: N/A Sample Type: Sample Liner 

Remarks: Confming Stress = 11.5 psi 

TEST RESULTS 

Permeability, cm/sec.: 1.35E-07 Average Hydraulic Gradient: 6.1 

Effective Cell Pressure, psi: 11.5 

TEST SAMPLE DATA 
Before Test After Test 

Specimen Height, cm: 5.08 Specimen Height, cm: 5.08 
Specimen Diameter, cm: 4.85 Specimen Diameter, cm: 4.85 

Dry Unit Weight, pcf: 79.6 Dry Unit Weight, pcf: 77.2 
Moisture Content, % 39.6 Moisture Content, % 40.8 

Specific Gravity, Assumed 
Percent Saturation: 
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HYDRAULIC CONDUCTIVITY TEST REPORT 
SAMPLE DATA 

Sample Identification: AA-20-0W Sample Depth, ft.: 50-51.5 

Visual Description: N/A Sample Type: Sample Liner 

Remarks: Confming Stress = 19.0 psi 

TEST RESULTS 

Permeability, cm/sec.: 6.38E-08 Average Hydraulic Gradient: 9.9 

Effective Cell Pressure, psi: 19 

TEST SAMPLE DATA 
Before Test After Test 

Specimen Height, cm: 5.08 Specimen Height, cm: 5.05 
Specimen Diameter, cm: 4.85 Specimen Diameter, cm: 4.85 

Dry Unit Weight, pcf: 93.7 DryUnitWeight,pcf: 95.1 
Moisture Content, % 28.0 Moisture Content, % 28.3 

Specific Gravity, Assumed 
Percent Saturation: 
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HYDRAULIC CONDUCTIVITY TEST REPORT 
SAMPLE DATA 

Sample Identification: AA-06 Sample Depth, ft.: 55-56.5 

Visual Description: N/A Sample Type: Sample Liner 

Remarks: Confming Stress = 21.0 psi 

TEST RESULTS 

Permeability, cm/sec.: 1.64E-07 Average Hydraulic Gradient: 8.0 

Effective Cell Pressure, psi: 21 

TEST SAMPLE DATA 
Before Test After Test 

Specimen Height, cm: 5.97 Specimen Height, cm: 5.97 
Specimen Diameter, cm: 5.08 Specimen Diameter, cm: 5.08 

Dry Unit Weight, pcf: 81.9 Dry Unit Weight, pcf: 83.5 
Moisture Content, % 40.9 Moisture Content, % 36.2 

Specific Gravity, Assumed 
Percent Saturation: 
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HYDRAULIC CONDUCTIVITY TEST REPORT 
SAMPLE DATA 

Sample Identification: AA-06 Sample Depth, ft.: 60-61.5 

Visual Description: N/ A Sample Type: Sample Liner 

Remarks: Confming Stress = 23.0 psi 

TEST RESULTS 

Permeability, em/sec.: 1.64E-OS Average Hydraulic Gradient: S.7 

Effective Cell Pressure, psi: 23 

TEST SAMPLE DATA 
Before Test After Test 

Specimen Height, cm: 5.08 Specimen Height, cm: 5.05 
Specimen Diameter, cm: 4.85 Specimen Diameter, cm: 4.85 

Dry Unit Weight, pcf: 90.0 Dry Unit Weight, pcf: 90.5 
Moisture Content, % 29.9 Moisture Content, % 28.2 

Specific Gravity, Assumed 
Percent Saturation: 

Elapsed Time, seconds 
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HYDRAULIC CONDUCTIVITY TEST REPORT 
SAMPLE DATA 

Sample Identification: B-4 Sample Depth, ft.: 80-81.5 

Visual Description: N/A Sample Type: Sample Liner 

Remarks: Confming Stress = 30.5 psi 

TEST RESULTS 

Permeability, cm/sec.: 1.1SE-07 Average Hydraulic Gradient: 8.3 

Effective Cell Pressure, psi: 30.5 

TEST SAMPLE DATA 
Before Test 

Specimen Height, cm: 5.08 
Specimen Diameter, cm: 4.85 

Dry Unit Weight, pcf: 82.Q 
Moisture Content, % 34.8 

Specific Gravity, Assumed 
Percent Saturation: 

Elapsed Time, seconds 
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Specimen Height, cm: 5.03 

Specimen Diameter, cm: 4.85 
Dry Unit Weight, pcf: 80.4 
Moisture Content, % 34.5 
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HYDRAULIC CONDUCTIVITY TEST REPORT 
SAMPLE DATA 

Sample Identification: AA-09-0W Sample Depth, ft.: 55-56.5 

Visual Description: N/A Sample Type: Sample Liner 

Remarks: Confming Stress = 21.0 psi 

TEST RESULTS 

Permeability, cm/sec.: 2.S0E-OS Average Hydraulic Gradient: 9.3 

Effective Cell Pressure, psi: 21 

TEST SAMPLE DATA 
Before Test After Test 

Specimen Height, cm: 5.08 Specimen Height, cm: 5.08 
Specimen Diameter, cm: 4.85 Specimen Diameter, cm: 4.85 

Dry Unit Weight, pcf: 84.1 Dry Unit Weight, pcf: 84.1 
Moisture Content, % 35.1 Moisture Content, % 36.5 

Specific Gravity, Assumed 
Percent Saturation: 

Elapsed Time, seconds 
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HYDRAULIC CONDUCTIVITY TEST REPORT 
SAMPLE DATA 

Sample Identification: AA-09-0W Sample Depth, ft.: 70-71.5 

Visual Description: N/A Sample Type: Sample Liner 

Remarks: Confming Stress = 27 psi 

TEST RESULTS 

Permeability, cm/sec.: 3.96E-07 Average Hydraulic Gradient: 5.7 

Effective Cell Pressure, psi: 27 

TEST SAMPLE DATA 
Before Test After Test 

Specimen Height, cm: 5.08 Specimen Height, cm: 5.08 
Specimen Diameter, cm: 4.85 Specimen Diameter, cm: 4.85 

Dry Unit Weight, pcf: 63 .2 Dry Unit Weight, pcf: 62.6 
Moisture Content, % 59.3 Moisture Content, % 60.1 

Specific Gravity, Assumed 
Percent Saturation: 

Elapsed Time, seconds 
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GEOTECHNICAL AND MATERIALS TESTING SERVICES 

June 20, 2007 

Kleinfelder, Inc. 
Attn: Jessi Henderson 
4875 Longley Ln Ste 100 
Reno NV 89502-5953 

STL Project No: 07-220 
Subject: BRC Aquifer 
Project No: 83173.4 
Invoice No: 4541 

LABORATORY TEST RESULTS 

Dear Mr. Henderson: 

As requested, Sierra Testing Laboratories, Inc. performed laboratory testing on one sample of 
material from the subject site. The sample was identified as: 

AA-OB-OWB, 6/5/07 

Our laboratory received the samples on June 11, 2007. The test performed on the submitted 
samples was as follows: 

1) Flexible Wall Permeability (ASTM 05084) 

The results of the above referenced testing are presented on the attached figure(s). 

We appreciate the opportunity to be of service to you on this project and look forward to providing 
additional service, as needed, in the future. 

Should you have any questions or require additional information, please contact our office at your 
convenience. 

{]0i?/)/~_ 
':J~w~~ 
Project Manager 

Enclosures 
sm 

5040 Robert J. Mathews, Suite 1, EI Dorado Hills , CA 95762 (916) 939-3460 Fax (916) 939-3507 
www.sierratestinglaboratories.com 



HYDRAULIC CONDUCTIVITY TEST REPORT 
SAMPLE DATA 

Sample Identification: AA-08-0WB Sample Depth, ft.: 35-36.5 

Visual Description: N/A Sample Type: Sample Liner 

Remarks: Confming Stress = 13.4 psi 

TEST RESULTS 

Permeability, cm/sec.: 1.02E-03 Average Hydraulic Gradient: 10.7 

Effective Cell Pressure, psi: 13.4 

TEST SAMPLE DATA 
Before Test After Test 

Specimen Height, cm: 5.08 Specimen Height, cm: 5.08 
Specimen Diameter, cm: 4.85 Specimen Diameter, cm: 4.85 

Dry Unit Weight, pcf: 119.1 Dry Unit Weight, pcf: 119.1 
Moisture Content, % 9.7 Moisture Content, % 14.9 

Specific Gravity, Assumed 
Percent Saturation: 

Elapsed Time, seconds 
0 5 10 15 20 25 3D 35 .0 .5 so 

0 

1 

" 2 

OJ ~ ~ OJ 3 
or ~ ~ ~ . 

~ ~ [. • Averaged Report valuMl '0 _Complete Test Run Selie. ;;. 5 

~ ~ r---,g 6 ... ~~ 7 -.... ~ I 

9 

1 t OE-03 

1.08E-03 ~ 
c.l 

\ .. 
-!! e t.08E-03 
OJ \ i-:.= 1.04E-03 

\ :s .. .. 
1.02E-Q3 e \ .. .. 

~ =- 1.00E-03 - .... 
9.8OE-04 

5.0 6.0 7.0 6.0 9.0 10.0 11.0 12.0 13 .0 '040 15.0 

Hydraulic Gradient, cm/cm 

Test Method: ASTM D5856 

PROJECT NUMBER: I 07-220 June 11,2007 

- ~ -' ~ . ' 
BRC Aquifer Testing 

., .. - .. . - _ . . ~- .. ' - .' "~ -.-. ~ 'ze ~----
SIE RRA TESTING LABORATORIES. INC. 
( "L;..Cl' I t...- C IINI O ...... l.. ..... NU ".., ...... , LI.I ..... L ~ ..- .... u , ,,...,.<....) u ....... "' .e>,... ,<;. 

5040 Robert J. Mathews Blvd ., EI Dorado Hills, CA 95762 
Phone: (916) 939-3460 FAX: (916) 939-3507 



GEOTECHNICAL AND MATERIALS TESTING SERVICES 

June 18, 2007 

Kleinfelder, Inc. 
Attn: Jessi Henderson 
4875 Longley Ln Ste 100 
Reno NV 89502-5953 

STLProject No: 07-220 
Subject: BRe Aquifer 
Project No: 83173.4 
Invoice No: 4536 

LABORATORY TEST RESULTS 

Dear Mr. Henderson: 

As requested, Sierra Testing Laboratories, Inc. performed laboratory testing on two samples of 
material from the subject site. The samples were identified as: 

1. AA-08-0W, 6/4/07: 15-16.5 
2. AA-08-0W, 6/4/07: 40-41.5 

Our laboratory received the samples on June 7, 2007. The test performed on the submitted 
samples was as follows: 

1) Flexible Wall Permeability (ASTM 05084) 

The results of the above referenced testing are presented on the attached figure(s). 

We appreciate the opportunity to be of service to you on this project and look forward to providing 
additional service, as needed, in the future. 

Should you have any questions or require additional information, please contact our office at your 
convenience. 

7J~1;J};JI Lda1~alker 
Project Manager 

Enclosures 
sm 

5040 Robert J. Mathews, Suite 1, EI Dorado Hills, CA 95762 (916) 939-3460 Fax (916) 939-3507 
www.sierratestinglaboratories.com 



HYDRAULIC CONDUCTIVITY TEST REPORT 
SAMPLE DATA 

Sample Identification: AA-OS-OW Sample Depth, ft.: 15-16.5 

Visual Description: N/ A Sample Type: Sample Liner 

Remarks: Confming Stress = 6.0 psi 

TEST RESULTS 

Permeability, cm/sec.: 2.41E-03 Average Hydraulic Gradient: 2.2 

Effective Cell Pressure, psi: 6 

TEST SAMPLE DATA 
Before Test After Test 

Specimen Height, cm: 5.0S Specimen Height, cm: 5.0S 
Specimen Diameter, cm: 4.S5 Specimen Diameter, cm: 4.S5 

Dry Unit Weight, pcf: 114.3 Dry Unit Weight, pcf: 114.3 
Moisture Content, % 14.5 Moisture Content, % 14.7 

Specific Gravity, Assumed 
Percent Saturation: 

Elapsed Time, seconds 
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HYDRAULIC CONDUCTIVITY TEST REPORT 
SAMPLE DATA 

Sample Identification: AA-08-0W Sample Depth, ft.: 40-41.5 

Visual Description: N/A Sample Type: Sample Liner 

Remarks: Confming Stress = 15.0 psi 

TEST RESULTS 

Permeability, cm/sec.: 1.33E-03 Average Hydraulic Gradient: 4.3 

Effective Cell Pressure, psi: 15 

TEST SAMPLE DATA 
Before Test After Test 

Specimen Height, cm: 5.08 Specimen Height, cm: 5.08 
Specimen Diameter, cm: 4.85 Specimen Diameter, cm: 4.85 

Dry Unit Weight, pcf: 116.1 Dry Unit Weight, pcf: 116.1 
Moisture Content, % 15.5 Moisture Content, % 16.5 

Specific Gravity, Assumed 
Percent Saturation: 

Elapsed Time, seconds 
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APPENDIX C 

SLUG TEST DATA PLOTS AND 

PERTINENT PRE-EXISTING BORING LOGS 



Kleinfelder West, Inc Slug Test Analysis Report 

2315 S. Cobalt Point Way Project: BMI Aquifer Test 
Meridian, Idaho 83642 
(208) 893-9700 Number: 83173 

Client: BRC 

Location: Henderson, Nevada I Slug Test: AA-20 Slug In-1 Test Well: AA-20 

Test conducted by: G.P. Willman Test date: 8/24/2007 

Analysis performed by: G.P. Willman I AA-20 Slug In-1 Date: 8/24/2007 

Aquifer Thickness: 13.50 ft 

Time [5] 
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Kleinfelder West, Inc Slug Test Analysis Report 

2315 S. Cobalt Point Way Project: BMI Aquifer Test 
Meridian, Idaho 83642 
(208) 893-9700 Number: 83173 

Client: BRC 

Location: Henderson, Nevada I Slug Test: AA-20 Slug Out-1 Test Well : AA-20 

Test conducted by: G.P. Wittman Test date: 8/24/2007 

Analysis performed by: G.P. Wittman I AA-20 Slug Out-1 Date: 8/24/2007 

Aquifer Thickness: 13.50 ft 

Time [5] 
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Klelnfelder West, Inc Slug Test Analysis Report 

2315 S. Cobalt Point Way Project: BMI Aquifer Test 
Meridian, Idaho 83642 
(208) 893·9700 Number: 83173 

Client: BRC 

Location : Henderson. Nevada I Slug Test: AA=20 Slug Out-2 Test Well: AA-20 

Test conducled by: G.P. Wittman Test date: 8/24/2007 

Analysis performed by: G.P. Wittman I AA-20 Slug Out-2 Date: 8/24/2007 

Aquifer Thickness: 13.50 It 

Time [s] 
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Log of Boring No. BRC-SB-20-A 
BMI Site - Hydrogeologic Characterization 

Henderson, Nevada 

Drilling Method: Rotary Sonic Borehole Total Depth: 78.5 ft bgs 
Borehole Diameter: 8.5 in 

\ 

J..-....----
Basic'RemediatiOIl 

co ... ,. A ;0;: , . 

Drilling Equipment: Rotary Sonic 
Drilling Contractor: Prosonic Corporation 
Driller: Don Youngblood 

Boring Location : Location 20 (Well 10: AA-20) 
Depth to Water (ft. bgs): 16.5 ft bgs 

Sample Type: Split-Spoon (2"10) Monitoring Well Construction 
Sample Interval Varies 

Logged By: Adam Norris 
Date Started: 7/10104 
Date Completed: 7/11/04 
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Project No. 3850360 

(B}) MWH 

Type of Surface Seal: 

Blank Casing Type/Size: 

Screen Slot Size: 

Top of Screen (ft. bgs): 
0.010 in 
-10ftbgs 

Screen Type/Size: 

Bentonite-Grout 
4" Sch 80 PVC 
4" Sch 80 PVC 
NIA 

Bottom of Screen (ft. bgs): -30 ft bgs 
Transition Sand Type: Type of Sand Pack: 

>
Cl 
o 
'0 
::; 
:.J Soil Description 

SM: Silly sand with gravel, pale brown (1 OYR 613). dry. subangular to subrounded sand. 
nonplastic silt. sub angular to subrounded fine to coarse volancic gravel (up to 3" long). 
Approximately 20% gravel, 10% coarse sand, 15% medium sand, 35% fine sand, 20% silt and 
no clay. 

Collected sample BRC-SB-20-A·0 

Silty sand with gravel. yellowish brown (1 OYR 5/4) . dry, sub angular to subrounded sand. 
non plastic silt. subangular to subrounded fine to coarse volanic gravel (up to 3" long). 
Approximately 25% gravel, 10% coarse sand, 10% medium sand, 35% fine sand, 20% silt and 
no clay. 

Collected sample BRC-SB-20-A-7 

Silty sand with gravel. brown (7.5YR 5/4). dry to mOist, subangular to subrounded sand. 
non plastic silt. subangular to subrounded fine to coarse volanic gravel (up to 3" long). trace local 
cementation. Approximately 25% gravel, 10% coarse sand. 10% medium sand. 350% fine sand. 
20% sil t and no clay. 

Silty sand with gravel. brown (7.5YR 5/4), moist. subangular to subrounded sand, nonplastic silt. 
subangular to subrounded fine to coarse volanic gravel (up to 2" long) . trace local weak to 
moderate cementation. Approximately 25% gravel, 10% coarse sand, 10% medium sand, 35% 
fine sand. 20% silt and no clay. 

Silty sand with gravel, brown (7.5YR 5/3). moist. subangular to subrounded sand. nonplastic to 
very low plasticity silt. subangular to subrounded fine to coarse volanic gravel ( up to 2" long). 
trace local weak cementation. Approximately 20% gravel, 10% coarse sand, 15% medium sand, 
35% fine sand. 20% silt and no clay 
Becomes wet @ approximately 16.5' bgs. 

Collected sample BRC-SB-20-A-17.5 
Silty sand with gravel. brown (7.5YR 5/4). wet. subangular to subrounded sand. nonplastic silt. 
subangular to subrounded fine to coarse volanic gravel ( up to 2" long). Approximately 20% 
gravel, 10% coarse sand, 20% medium sand, 30% fine sand, 20% silt and no day 

Traces local volanic cobbles (up to 5" long). 

Silty sand with gravel. brown (7.5YR 4/3). subangular to subrounded sand. nonplastic silt. 
subangular to subrounded fine to coarse volanic gravel ( up to 3" long). trace local volcanic 
cobbles (up to 4" long). Approximately 20% gravel. 10% coarse sand. 20% medium sand. 30% 
fine sand. 20% silt and no clay 

Log of Boring: 

#2 x 12 
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BMI Site - Hydrogeologic Characterization 

Henderson,Nevada Log of Boring No. BRC-SB-20-A 
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Soil Description 

Silty sand with gravel. brown (7.SYR 4/3), wet, subangular to subrounded sand, nonplastic silt, 
subangular to subrounded fine to coarse volanic gravel ( up to 2" long). Approximately 20% 
gravel, 10% coarse sand, 25% medium sand, 25% fine sand, 20% silt and no day 

ML: Sandy silt , pale brown (10YR 6/3), moist to wet, nonplastic to low plasticity fines, 
subangular to subrounded sand. Approximalely 30% fine sand, 70% silt and trace % clay 

Silt with clay and sand, brown (7.SYR S/3), mOist, very stiff, nonplastic to low plasticity fines, 
subangular to subrounded sand. Approximately 10% fine sand, 80% silt and 10% clay .. 

Clayey silt, brown (7.SYR S/4) , moist, hard, nonplastic to low plasticity fines. Approximately 
80silt and 20% clay. 
Sandy silt, light yellowish brown (10YR 6/4), moist, nonplastic silt, subangular to subrounded 
sand. Approximately 40% fine sand, 60% silt and no clay .. 

Collected sample BRC-SB-20-A-36.S 

Sandy silt l'Iith claY,light yellowish brown (10YR 6/4) , l'Iet, nonplastic to low plasticity fines, 
subangular to subrounded sand. Approximately 3S% fine sand, SS% silt and 10% clay .. 

Clayey silt, light brown (7.SYR 614), moist, very sUfI, nonplastic to low plasticity fines. 
Approximately 8S% silt and 1S% clay. 

Clayey silt, light brown (7.SYR 6/4), moist, very stiff, nonplastic to low plasticity fines. 
Approximately S% fine sand, 8S% silt and 1S% clay. 

Clayey silt, light brol'ln (7.SYR 6/4), moist, very sUfI, nonplastic to low plasticity fines. 
Approximately S% fine sand, 8S% silt and 1S% clay. 
Collected sample BRC-SB-20-A-47 

Silt with sand, brown (7.SYR S/3), moist, very stiff, nonplastic to low plasticiy fines, subangular to 
subrounded sand, Approximately 10% fine sand, 80% silt and 10% clay. 

Collected sample BRC-SB-20-A-S6. S 

SM: Sil ty sand, yellowish brown (10YR S/4) , wet, sub angular to subrounded sand, nonplastic 
silt. Approximately trace % medium sand, 6S% fine sand, 3S% sil t and no clay. 

ML: Clayey sandy silt , yellowish brown (10YR S/4), wet, nonplastic to low plasticity fines, 
locally subangular to subrounded sand, Approximately 30 % fine sand, SS% silt and 1S% clay. 

SM: Silty sand, yeltowish brown (10YR S/6), wet, nonplastic to low plasticity fines, subangular 
to subrounded sand, nonplastic silt. Approximately 10% fine sand, 80% silt and 10% clay. 

ML: Silt with clay, yellowish brown (10YR S/4) , moist, nonplastic to low plastici ty fines, 
subangular to subrounded sand. Approximately 10% fine sand, 80% silt and 10% clay. 

SM: Silty sand, brown (7.SYR S/4) , wet, subangular to subrounded sand, nonplastic silt. 
I \ Approximately 6S% fine sand, 3S% silt and no clay. 

Log of Boring: 
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Log of Boring No. 

Soil Description 

ML: Clayey silt, light olive gray (SY 6/2), moist, very stiff, non plastic to low plasticity fines , 
some gypsum. Approximately 80% silt and 20% clay. 

Becomes brown (7.SYR S/3) @ approximately S9' bgs. 

Clayey silt, light brown (7.SYR 6/4) , moist, very stiff, nonplastic to low plasticity fines, some 
gypsum. ApproXimately 80% silt and 20% clay. 

Clayey silt, light brown (7.SYR 614) , moist, very stiff, nonplastic to low plasticity fines, some local 
gypsum. Approximately 80% silt and 20% clay. 

Collected sample BRC·SB·20·A·67 
Clayey silt, greenish gray (SGY 6/1), mOist, very stiff, nonplastic to low plasticity fines. 
Approximately 80% silt and 20% clay. 

Clayey silt, greenish gray (SGY S/1), moist, very stiff, nonplastic to low plasticity fines. 
Approximately 80% silt and 20% clay. 

Clayey silt, dark greenish gray (SGY 4/1), moist, non plastic to low plasticity fines. Approximately 
80% silt and 20% clay. 

Collected sample BRC·SB·20·A·77 

Log of Boring: 
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Kleinfelder West, Inc 
2315 S. Cobalt Point Way 
Meridian, Idaho 83642 
(208) 893-9700 

Location: Henderson, Nevada 

Test conducted by: 

Analysis performed by: g.p. wiDMAN 

Aquifer Thickness: 10.00 ft 

Slug Test Analysis Report 

Project: BMI Aquifer Test 

Number: 83173 

Client: BRC 

Slug Test: Slug Test 40 Test Well : MCF-16C 

Test date: 8/23/2007 

MCF-16C Slug In-1 Date: 8/23/2007 

Time [5] 
2000,01 4000.01 6000.01 8000.01 10000.0012000.0014000.0016000.0018000.0020000.00 0.01 

1 E1 +-----r---~----~----_+----~----4_----+_----~--~----~ 

1EO~----~~~~--~----~-----~----4_----+_----~--~----~ 

o .c 
::2 

1 E·1-f------f------j-----j---f----

MCF-16C 

Calculation after Bouwer && Rice 

Observation well 

MCF-16C 

K 

Ift/d] 

2.40 x 10,1 



Log of Boring No. BRC-SB-16-C 
BMI Site - Hydrogeologic Characterization 

Henderson, Nevada 

Drilling Method: Sonic 
Drilling Equipment: Rotary Sonic 
Drilling Contractor: Prosonic 
Driller: ProSonic 

Sample Type: N/A 
Sample Interval Cont. 

Logged By: Jennifer Wiley 
Date Started: 06/04/04 
Date Completed: 06/05/04 
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Type of Surface Seal: 

Blank Casing Type/Size: 

Screen Type/Size: 

Transition Sand Type: 

Borehole Total Depth: 77 ft bgs 
Borehole Diameter: 8,5 in 
Boring Location: Location 16 (Well 10: MCF-16C) 
Depth to Water (ft. bgs): NA sz 

Monitoring Well Construction 

Bentonite-Grout Screen Slot Size: 0,010 in 
4" Sch 80 PVC Top of Screen (ft. bgs): 53 ft bgs 
4" Sch 80 PVC Bottom of Screen (ft. bgs): 73 ft bgs 
N/A Type of Sand Pack: 2 x 12 

Soil Description Well Construction 

~ooC~~~ent well 
box with 
concrete apron 
and ballards 

For lithologic interpretation. see boring log BRC·SB-16-A Cement 
Bentonite 
Grout 

·10 - 4" Blank PVC 
Riser Pipe 

·20 -

Project No. 3850360 Log of Boring: BRC-SB-16-C 
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Soli Description 

For lithologic interpretation. see boring log BRC·SB·16·A 

BRC-SB-16-C 

Well Construction 

Cement 
Bentonite 
Grout 

4" Blank PVC 
Riser Pipe 

Bentonite seal 

#10 x 20 Sand 
Pack 

4" 0.010 Slot 
PVC screen 

Log of Boring: BRC-SB-16-C 
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Kleinfelder West, Inc Slug Test Analysis Report 
2315 S. Cobalt Point Way Project: BMI Aquifer Test 
Meridian, Idaho 83642 
(208) 893-9700 Number: 83173 

Client: BRC 

Location: Henderson, Nevada I Slug Test: MCF-03B Slug In Test Well: MCF-03B 

Test conducted by: Test date: 8/23/2007 

Analysis performed by: G.P. Wittman I MCF-03B Slug In Date: 8/23/2007 

Aquifer Thickness: 10.00 ft 

Time [5] 
0,01 1200.01 2400,01 3600.01 4800,01 6000,01 7200.00 8400.00 9600.00 10800.0012000,00 

I I 

1EO . ....... 

0 --. ..... 
.c 

~ - .:---.c 
1E-1 -- .----
1E-2 

A MCF-03B 

Calculation after Bouwer && Rice 

Observalion well K 

1ft/d) 

MCF-03B 1.80 x 10.1 



Log of Boring No. BRC-SB-03-B 
BMI Site - Hydrogeologic Characterization 

Henderson, Nevada 

Drilling Method: Rotary Sonic 
Drilling Equipment: Rotary Sonic 

Borehole Tota l Depth : 150 ft bgs 
Borehole Diameter: 9.5 in /8.5 in 

, 
- I 

~~ 
Basic'RemediatiOIl 

C O" I' A !'t " 

Drilling Contractor: Prosonic Corporation 
Dri ller: Gerald Sealey 

Boring Location: Location 3 (WeIlID: MCF·03B) 

Sample Type: Cont. Core/S.S. 
Sample Interval Various 

Logged By : Tony Mikacich 
Date Started: 6/5/04 
Date Completed: 6/5/04 
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Project No, 3850360 
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Depth to Water (ft. bgs): 56 ft bgs sz 

Monitoring Well Construction 

Type of Surface Seal: Bentonite·Cement Screen Slot Size: 0.010" slot 
Blank Casing Type/Size: 4" Sch 80 PVC Top of Screen (ft. bgs): 57 ft bgs 
Screen Type/Size: 4" Sch 80 PVC Bottom of Screen (ft, bgs): 77 ft bgs 
Transition Sand Type: NA Type of Sand Pack: 

>. 
CI 
0 
'0 
oS 
:J Soi l Description 

SM: Silty sand, brown (7.SYR 4/4) , mOist, loose, angular to subround volcanic sand and fine 
gravel. Approximately 10% gravel, 10% coarse sand, 20% medium sand, 40% fine sand and 
20% sil t. 

Collected BRC-S 8 -03-B-0 for chemical analysis. 

Silty sand with grave l, brown (7.SYR 4/4), dry, loose, angular to subround volcanic sand and fine 
to coarse gravel. Approximately 30% gravel , 10% coarse sand, 10% medium sand, 30% fine 
sand, and 20% silt. 

Collected BRC-SB-03-B-7 for chemical analysis. 

Silty sand with gravel, brown (7.SYR 4/4) , dry , loose, angular to subround volcanic sand and fine 
to coarse gravel. Approximately 30% gravel, 10% coarse sand, 10% medium sand, 30% fine 
sand, and 20% sil t. 

Silty sand with gravel, brown (7.SYR 4/4) , dry, loose, angular to subround volcanic sand and fine 
to coarse gravel. Approximately 30% gravel, 20% coarse sand, 10% medium sand, 20% fine 
sand, and 20% sil t. 

Collected BRC-S 8-03·B-17 for chemical analysis. 

Silty sand wi th gravel , brown (7.SYR 4/4) , dry, loose, angular to subround sand and gravel. 
Approximately 30% grave l, 20% coarse sand, 10% medium sand, 20% fine sand, and 20% silt. 

Log of Boring: 

# 2/12 Sand 

Well Construction 

concrete apron 
and ballards 

Cement 
Bentoni te 
Grout 

4" Blank PVC 
Riser Pipe 
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BMI Site - Hydrogeologic Characterization 

Henderson, Nevada 
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Log of Boring No. 

Soli Description 

Silty sand with gravel. brown (7.SYR 4/4) . dry. loose. angular to subround sand and gravel. 
Approximately 20% gravel, 20% coarse sand, 10% medium sand, 30% fine sand, and 20% silt. 

Collected BRC-SB-03-B-27 for chemical analysis. 

Silty sand. brown (7.SYR 4/4), dry. loose, angular to subround sand and gravel. Approximately 
10% gravel, 10% coarse sand, 20% medium sand, 40% fine sand, and 20% silt. 

ML: Sandy silt, brown (7.SYR S/4) , moist, soft, angular to subround sand, nonplastic. 
Approximately 10% coarse sand, 10% medium sand, 20% fine sand, 60% silt and a trace of 
gravel. 

Collected BRC-SB-03-B-37 for chemical analysis. 

SP-SM: Poo~y graded sand with silt, dark brown (7.SYR 3/3), mOist, loose, angular to 
subround sand. Approximately 20% coarse sand, 20% medium sand, 50% fine sand, and 
10% silt. 

ML: Silt very pale brown (1 0YR 7/3), moist. hard. nonplastic. moderate cementation. 
Approximately 10% fine sand and 90% silt. 

Silt , brown (7.SYR S/3), moist, stiff, abundant iron oxidation, nonplastic. Approximately 100% silt 
with a trace of day. 

Silt with clay, brown (7.SYR 4/4), moist, very stiff, low plasticity. Approximately 90% silt and 10% 
clay. 

Silt, brown (7.SYR 4/4) , moist, stiff, nonplastic. Approximately 10% fine sand, 90% silt with a 
trace of day. 

Silt , brown (7.SYR 4/4) , moist, very stiff, nonplastic, iron oxidation. Approximately 10% fine 
sand, 90% silt and a trace of day. 
Collected BRC-S B-03-B-S6 for NEl. 

Collected BRC-SB-03-B-S7 for chemical analysis. 

Clayey silt, brown (7.SYR 4/4) , mOist, stiff, medium plastic. Approximately 10% fine sand, 70% 

Log of Boring: 

\ 

~~ 
BasicfRcmediatioB 

c 0 ~ .. " .s y 

BRC-SB-03-B 

Well Construction 

4" Blank PVC 
Riser Pipe 

Cement 
Bentonite 
Grout 

Bentonite seal 

#10 x 20 Sand 
Pack 

BRC-SB-03-B 

Page 2 of 5 



BMI Site - Hydrogeologic Characterization 

Henderson, Nevada 
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Log of Boring No. 

Soil Description 

silt, and 20% clay. 

Sandy silt, brown (7.5YR 4/4) , moist, very stift, nonplastic. Approximately 30% fine sand, 70% 
silt and a trace of clay. 

SP: Poo~y graded sand, brown (7.5YR 4/4) , wet, loose, subround sand. Approximately 95% 
fine sand and 5% silt. Collected BRC-SB-03-B-67 for NEL and chemical analysis. 

ML: Sandy silt, brown (7.5YR 4/4) , wet, stift, nonplastic. Approximately 30% fine sand and 
70% silt. 

SP: Poo~y graded sand, brown (7.5YR 4/4), wet, loose, round sand. Approximately 95% fine 
i\ sand, 5% silt and a trace of coarse sand. 

ML: Sandy silt, brown (7.5YR 4/4), wet. Approximately 30% fine sand and 70% silt. 

Silt with clay, light brown (7.5YR 6/3), moist, stiff, low plasticity. Approximately 90% silt , 10% 
clay and a trace of fine sand. 

Color change at 74' bgs. Clayey silt, brown (7.5YR 4/4) , moist, very stiff, medium plasticity. 
Approximately 70% silt, 30% clay and a trace of fine sand. 

CL: Silty clay, brawn (7.5YR 4/4), moist, very stift, medium to high plasticity. Approximately 
40% silt and 60% clay. 

ML: Clayey silt , strong brown (7.5YR 4/6), very stiff, moist, fine sand (silt chips), noncemented, 
no odor, medium plasticity. Approximately 10% fine sand, 60% silt and 30% clay. 

SM: Silty sand, strong brown (7.5YR 4/6) , moist, fine to medium sand (silt chips and sand), 
noncemented, no odor. Approximately 10% medium sand, 60% fine sand and 30% silt. 

At 86'-89', very moist. 
Collected BRC-5B-03-B-87. 

SC: Clayey sand, strong brown (7.5YR 4/6), moist, fine to medium sand (s il t chips and sand), 
noncemented, no odor. Approximately 5% medium sand, 55% fine sand, and 40% clay. 

Log of Boring: 
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BMI Site - Hydrogeologic Characterization 

Henderson, Nevada Log of Boring No. 
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0.0 

0.0 ~ 
Clayey sand. strong brown (7.5YR 416). very mOist. fine to medium sand (sil t chips and sand). . . . . . . noncemented, no odor, with sil t. Approximately 10% medium sand, 60% fine sand, 10% silt and 
20% clay. 

"0 " " / . .. . . . 

SM: Silty sand. strong brown (7.5 YR 416), very moist, fine to medium sand (silt chips and 

0.0 
sand), noneemented, no odor with clay. Approximately 10% medium sand, 60% fine sand, 
20% silt and 10% clay. 

10110 

0.0 

·100 
Same as above, trace clay. Approximately 10% medium sand, 70% fine sand, 20% silt and a 
trace of clay. 
-JLW stop logging-
Log continued by DUB 616104, silty sand, strong brown (7.5YR 416), very moist, no cementation, 

0.3 no odor. Approximately 85% fine sand, 15% silt and a trace of clay. 

0.2 ML: Sandy silt, strong brown (7.5YR 416), very mOist, no to weak cementation, low plasticity, 
very stiff, no odor. Approximately 10% medium sand, 20% fine sand, 55% silt, and 15% clay. 

0.1 

10110 
0.1 

SM: Sil ty sand, strong brown (7.5YR 416), very moist, no cementation, no odor. Approximately 
20% medium sand, 40% fine sand, 40% silt and a trace of day. 

·110 0.1 I I I ML: Sandy silt , strong brown (7.5YR 416), very moist, weak cementation, medium plasticity, 
very stiff, no odor. Approximately 10% medium sand, 20% fine sand, 50%silt and 20% clay. 

SM: Silty sand, strong brown, very mOist, weak cementation, no odor. 
0.2 

ML: Sandy silt, strong brown, (7.5YR 416), moist, weak cementation, low plasticity, very stiff, 
no odor. Approximately 20% fine sand, 60% silt and 20% clay. 

0.2 

Sandy silt, strong brown (7.5YR 416), mOist, no to weak cementation, non plastic, no odor, very 
0.2 stiff. Approximately 15% fine sand, 85% silt and a trace of clay. 

10110 
0.2 

Sandy sil t, strong brown (7.5YR 416), moist, no to weak cementation, very stiff, low plastici ty, no 

·120 
0.2 odor. Approximately 20% fine sand, 65% silt and 15% clay. 

0.2 

0.1 

Project No. 3850360 Log of Boring: 
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Henderson, Nevada Log of Boring No. BRC-SB-03-B 

~ 1:1 

0 iii Q) Q) 

> ,: II) 
..J Q) i:: 0 z- .l9'(jj ,t= en a. Q) (..) 

c Q) 
Q) Q)>. _:iii: ~ " ~ "iii a.-

Q) <= >. 
Q) <= Q) Q) Q) -« en o ,S! a. a. a. Co ... 0 

ro E E E E 0 
0 

'0 Well Construction > '" '" '" "' ..... s Q) en en en en c:: :J Soli Description W 

Sandy sil t, strong brown (7.5YR 4/6), mOist, no to weak cementation, low plasticity, very stiff, no 
0.1 odor. Approximately 15% fine sand, 70% silt and 15% clay. 

10/10 
0.1 

Clayey silt, strong brown (7.5YR 4/6), moist, moderate cementation, moderate plasticity, very 

-130 0.1 stiff, no odor. Approximately 80% silt, 20% clay and a trace of fine sand. 

0.2 
Clayey si lt as above except grades light brown (7.5YR 6/4). 

0.2 

SM: Silty sand, strong brown (7.5YR 4/6), moist, weak cementation, no odor, Approximately Cement 
0.2 85% fine sand, 15% silt and a trace of clay. Backfill 

ML: Sandy silt, strong brown (7.5YR 4/6), moist, weak cementation, nonplastic, very stiff, no 

10/10 
odor. Approximately 40% fine sand, 50% silt, 10% clay. 

0.2 SM: Silty sand, strong brown (7.5YR 4/6), moist, weak cementation, no odor. Approximately 
60% fine sand, 40% silt and a trace of clay. 

ML: Sandy silt , strong brown (7.5YR 4/6), moist, moderate cementation, medium plasticity, 

·140 0.2 very stiff, no odor. ApproXimately 30% fine sand, 55% silt, and 15% clay. 

0.2 Sandy sil t, strong brown (7.5YR 4/6), moist to very mois~ moderate cementation, medium 
plasticity, very stiff, no odor. Approximately 30% fine sand, 40% silt and 30% clay. 

0.2 

0.1 
CL: Grades silly clay, strong brown (7.5YR 4/6), moist, moderate cementation, high plasticity, 
very stiff, no odor. Approximately 40% silt and 60% clay. 

3/3 
0.2 

ML: Grades sandy clayey silt , strong brown (7.5YR 4/6), moist, moderate cementation, 

0.2 medium plasticity, very stiff, no odor. Approximately 15% fine sand, 45% silt and 40% clay. 
·150 

Project No. 3850360 Log of Boring: BRC-SB-03-B 
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Kleinfelder West, Inc Slug Test Analysis Report 

2315 S. Cobalt Point Way Project: BMI Aquifer Test 
Meridian, Idaho 83642 
(208) 893-9700 Number: 83173 

Client: BRC 

Location: Henderson, Nevada I Slug Test: Test Well: M-13 

Test conducted by: Test date: 8/23/2007 

Analysis performed by: G.P. Wittman I M-13 Slug In-l Date: 8/23/2007 

Aquifer Thickness: 5.00 ft 

Time [s] 
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Kleinfelder West, Inc Slug Test Analysis Report 

2315 S. Cobalt Point Way Project: 8MI Aquifer Test 
Meridian, Idaho 83642 
(208) 893·9700 Number: 83173 

Client: BRC 

Location: Henderson, Nevada I Slug Test: AA·13 Slug Out·1 Test Well: AA·13 

Test conducted by: L.Fleischhauer Test date: 8/23/2007 

Analysis performed by: G.P. Wittman I AA·13 Slug Out·1 Date: 8/23/2007 

Aquifer Thickness: 5.00 ft 

Time [s] 
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Kleinfelder West, Inc Slug Test Analysis Report 

2315 S. Cobalt Point Way Project: 8MI Aquifer Test 
Meridian, Idaho 83642 
(208) 893·9700 Number: 83173 

Client: 8RC 

Location: Henderson, Nevada I Slug Test: AA-13 Slug In-2 Test Well : AA-13 

Test conducted by: G.P. Wittman Test date: 8/23/2007 

Analysis performed by: G.P. Wittman I AA-13 Slug In-2 Date: 8/23/2007 

Aquifer Th ickness: 5.00 ft 
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Klelnfelder West, Inc Slug Test Analysis Report 

2315 S. Cobalt Point Way 
Project: BMI Aquifer Test 

Meridian, Idaho 83642 
(208) 893-9700 Number: 83173 

Client: BRC 

Location: Henderson, Nevada I Slug Test: Slug Test 39 Test Well: AA-13 

Test conducted by: Test date: 8/23/2007 

Analysis performed by: G.P. Wittman I Aa-13 Slug '·-2 Date: 8/23/2007 

Aquifer Thickness: 5.00 ft 

Time [s] 
0.01 30.01 60.01 90.01 120.01 150,00 180,00 210,00 240.00 270.00 300.00 

1E2 

1E1 

0 
J: 1EO : - ~ J: 

1E·1 ~ 

~ - ..-
~--1E·2 ~ 

OAA-13 

Calculation after Bouwer && Rice 

Observation well K 

[ftld] 

AA-13 1.25 x 10' 



Log of Boring No. BRC-SB-13-A 
BMI Site - Hydrogeologic Characterization 

Henderson,Nevada 

Drilli ng Method: Rotary Sonic 
Drill ing Equipment: Rotary Sonic 

Borehole Total Depth : 98.5 ft bgs 
Borehole Diameter: 8.5 in 

, 
- I 

.h-~ 
Basic'RemediatiOIl 

C O\& " ASY 

Drilling Contractor: Prosonic Corporation 
Dri ller: Gerardo Chavez 

Boring Location : Location 13 (Well 10: AA-13) 

Sample Type: Continuous Core 
Sample Interval Continuous 

Logged By: Jennifer Wiley 
Date Started: 6/10104 
Date Completed: 6/10104 

~ "C 
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1.5/10 

·10 0.2 
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1.5/10 

·20 0.2 

Project No. 3850360 

«ID MWH 

Depth to Water (ft. bgs): NA :sz 

Monitoring Well Construction 

Type of Surface Seal: Screen Slot Size: 

Blank Casing Type/Size: Top of Screen (ft. bgs) : 

Screen Type/Size: 

Bentonite Grout 
4" Sch 80 PVC 
4" Sch 80 PVC 
N/A 

Bottom of Screen (ft. bgs): 

0.010in 
38 ftbgs 
58 ft bgs 
#2 x 12 Transition Sand Type: Type of Sand Pack: 

>. 
en 
0 
'0 
S 
::i Soli Description 

SP: Poorly graded sand, yellowish brown (10YR5/4), loose, dry to moist, subangutar to 
subrounded votcanic sand and gravel (to 112"), tr. si lt, noncemented, no odor. Approximately 
trace gravel, 5 % coarse sand, 50% medium sand, 45% fine sand and trace silt. 

Collected BRC-SB-13-A-0 for chemical analysis. 

Poorly graded sand, yellowish brown (10YR 5/4), loose, dry to moist, subangular to subrounded 
sand and gravel (to 1"), tr. silt, non cemented, no odor. Approximately 5% gravel ,S % coarse 
sand, 40% medium sand, 50% fine sand and trace silt. 

Collected BRC-SB-13-A-7 for chemical analysis. 

Poorly graded sand, brown (1 OYR 4/3), loose, moist (may be due to added water from drilling), 
subangularlo subrounded sand and gravel (to 15"), non cemented, no odor. Approximately 10% 
gravel, 50 % coarse sand, 30% medium sand, 10% fine sand and trace silt. 

Poorly graded sand, dark yellowish brown (10YR 4/4), loose, dry to moist, subangular to 
subrounded sand and gravel (to 3/4"), non cemented, no odor. Approximately trace gravel,S % 
coarse sand, 50% medium sand, 45% fine sand and trace silt. 

SW Well graded sand with gravel, pale brown (10YR 6/3), loose, dry, subangular to 
subrounded volcanic sand and gravel (to 2"), tr.silt, non cemented, no odor. Approximately 
30% gravel, 20% coarse sand, 20% medium sand, 25% fine sand, and trace silt. 

Well graded sand with gravel, pale brown (1 0YR 6/3) , loose, dry, subangular to sub rounded 
volcanic sand and gravel (to 2"), tr.silt , non cemented, no odor. Approximately 15% gravel, 25% 
coarse sand, 30% medium sand, 30% fine sand, and trace silt. 

Collected BRC-SB-13-A-17 for chemical analysis. 

GP-GM: Poorly graded gravel with silt and sand, pale brown (10YR 6/3) , loose, dry to moist, 
subangular to subrounded sand and volcanic grave l (to 1"), non cemented, no odor. 
Approximately 55% gravel , 15% coarse sand, 10% meduim sand, 10% fine sand and 10% silt. 

SP-SM: Poorly graded sand with silt, pale brown (10YR 6/3) , loose, dry to moist, sub angular to 
subrounded sand and volcanic gravel (to 1/4"), non cemented, no odor. Approximately 5% 

Log of Boring: 

Well Construction 

concrete apron 
and ballards 

Cement 
Bentonite 
Grout 

4" Blank PVC 
Riser Pipe 
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Page 1 of 4 



BMI Site - Hydrogeologic Characterization 

Henderson, Nevada Log of Boring No. 
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Cl 
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c '0 
oS a: :J Soi l Description 

0.1 f--. - . - gravel, 10% coarse sand, 30% meduim sand, 45% fine sand and 10% silt. r-:- ' ..:.. , ..: 

0.3 

0.1 

0.1 

f---'-'-

f--- ' - , - Collecled BRC-SB-13-A-27for chemical analysis. 
r-:- ' ..:.. ..:..-: 
f--- ' - ' -

I!II , ' : I!II " 
' : 'I!II ' : ' I!II 

I!II , ' : I!II , " 

GP-GM: Poorly graded gravel wilh silt and sand, pale brown (10YR 6/3) , loose, dry to moist, 
subangular to sub rounded sand and volcanic gravel (to 1.S"), non cemented, no odor. 
Approximately 50% gravel, 10% coarse sand, 20% meduim sand, 10% fine sand and 10% silt . 

SW Well graded sand, brown (1 OYR 4/3), loose, moist, subangular to subrounded volcanic 
sand and gravel (10 1 "), non cemented, no odor, Ir.sill. Approximately S% gravel, 3S% coarse 
sand, 30% meduim sand, 30% fine sand and Irace silt. 

SP: Poorly graded sand, brown (10YR 4/3) , loose, moist, subangular to sub rounded volcanic 
sand and gravel (10 1 "), non cemenled, no odor, Ir. silt. Approximately 10% gravel, 10% 
coarse sand, 40% meduim sand, 40% fine sand and trace silt. 

Poorly graded sand with gravel, brown (10YR 4/3), loose, moist, subangular 10 subrounded 
volcanic sand and gravel (to 3/4"), Ir. sill, non cemented, no odor, Ir. silt. Approximately 30% 
gravel, 10% coarse sand, 25% meduim sand, 30% fine sand and 5% silt. 

GP: Poorly graded gravel with silt and sand, dark yellowish brown (10YR 414), loose, wet , 
subangular to subrounded sand and volcanic gravel (to 3/4"), Ir.silt, non cemented, no odor. 
Approximately 60% gravel, 20% coarse sand, 5% meduim sand, 10% fine sand and 5% silt. 

0.1 ': 'I!II ' : 'I!II 

0.2 

NA 

I!II , ' : I!II , " 
': 'I!II ' :'I!II 

I!II , ' : I!II " Collected BRC-SB-13-A-47 for NEL. . 

I I I I 

SP: Poorly graded sand with gravel, yellowish (10YR S/4) , loose, wet, subangular to 
subrounded vo lcanic sand and gravel (to 1121"), tr, silt, non cemented, no odor, Ir. silt. 
Approximately 30% gravel, 30% coarse sand, 25% meduim sand, 10% fine sand and 5% silt. 

All sand at SO' bgs is reworked silt, light yellowish brown (2.SYR 613). Approximately SO% 
medium sand, 45% fine sand and 5% silt. 

ML: Very sandy silt , very moist, weak induration in areas. Approximately lS% meduim sand, 

v~~s~mjY"~fi~le1Ii\~PsIl6}~vn (10YR S/4) , stiff, very moist, angular sand (comprised of silt 
chips), tr. clay, non to weak induration, no odor, non plastic. Approximately 30% meduim sand, 
10% fine sand, 60% slit and trace clay. 

Collected BRC-SB-13-A-SS.S for NEL.. 
Very sandy silt, yellowish brown (10YR S/4) , soft, wet , angular sand (comprised of silt ch ips), tr, 
clay. Approximately 20% meduim sand, 20% fine sand, 60% silt and Irace clay. 

SM: Non cemented, no odor, non to moderale plasticity. Approximately 30% medium sand, 
30% fine sand and 40% sil t. 

Project No. 3850360 Log of Boring: 
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BMI Site - Hydrogeologic Characterization 

Henderson, Nevada 
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Log of Boring No. 

Soil Description 

ML: Silty sand, light gray (5Y 7/2) , moist to very mOist, angular sand (comprised of sil t chips), 
weak induration, no odor. Approximately 15% meduim sand, 15% fine sand, 70% silt and trace 
day. 

Sandy silt, light gray (5Y 712) , angular sand (comprised of silt chips), weak induration, no odor, 
low plasticity , tr.day, moist to very moist. Approximately 55% meduim sand, 15% fine sand, 60% 
silt and trace day. At 60' bgs color change to pale olive (5Y 612) , moist to very moist. 

Silt, light gray (5Y 7/2), moist to very moist, friable, weakly indurated, silt easily cnumbles into 
smaller silt chips, non plastic. Approximately 100% silt. 

Coltected BRC-SB-13-A-67 for chemical analysis. 
Silt, pale brown (10YR 6/3), moist to very moist, very stiff, angular sand (comprised of silt chips), 
non cemented, no odor, low plasticity. Approximately 10% meduim sand, 10% fine sand and 
80% silt. 

Sandy silt, ye llowish brown (10YR 5/4) , moist, very stiff, angular sand (comprised of silt chips), 
tr. day, non cemented, no odor and low plasticity. Approximately 15% meduim sand, 15% fine 
sand and 70% silt. 

Very sandy silt, yellowish brown (10YR 5/4), moist to very moist, stiff, angular sand (comprised 
of silt ch ips), tr. day, non cemented, no odor and non plastic. Approximately 30% meduim sand, 
15% fine sand and 55% silt and trace day. 

Collected BRC-SB-13-A-77 for chemical analysis. 
Color change to light gray (5Y 712), soft, moist to very moist in spots, non cemented, no odor, 
low plasticity ant tr. clay. Approximately 20% meduim sand, 15% fine sand and 65% silt and 
trace day. 

Color change to yellowish brown (10YR 5/4), moist. Approximately 10% meduim sand, 10% 
fine sand and 80% silt and trace day. 

Silt with sand, yelloiwsh brown (10YR 5/4), very sti ff, moist, angular sand (silt chips), non 
cemented to weak induration in areas, no odor, non to weak plastici ty, tr. day. Approximately 
10% meduim sand, 10% fine sand and 80% silt and trace day. 

SM: Silty sand, yellowish brown (10YR 5/4) , wet, non cemented, no odor. Approximately 70% 

C~~~c~~g'll~-S~':H~~-89 for NEL .. 
Color change to light gray (5Y 7/2) , increased silt , wet. ApprOximately 65% fine sand and 45% 
silt. 
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BMI Site - Hydrogeologic Characterization 

Henderson, Nevada 
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Log of Boring No. 

Soil Description 

ML: Sandy silt, yellowish brown (10YR 5/4), stiff, moist to very moist, angular sand (s ilt chips) , 
non cemented, no odor, non plastic. Approximately 20% meduim sand, 20% fine sand and 
60%. 

Sandy silt, yellowish brown (10YR 5/4) , stiff, mois t to very moist, angular sand (silt chips), non 
cemented, no odor, non plastic. Approximately 20% meduim sand, 20% fine sand and 60%. 

Collected BRC-SB-13-A-97 for chemical analysis. 
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Kleinfelder West, Inc Slug Test Analysis Report 

2315 S. Cobalt Point Way Project: BMI Aquifer Test 
Meridian, Idaho 83642 
(208) 893-9700 Number: 83173 

Client: BRC 

Location: Henderson, Nevada I Slug Test: AA-07-IN-1 Test Well: AA-07 

Test conducted by: Test date: 6/21 /2007 

Analysis performed by: G.P. Willman I AA-07 Slug In-1 Date: 8/23/2007 

Aquifer Thickness: 9.00 ft 
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Kleinfelder West, Inc 
2315 S. Cobalt Point Way 
Meridian, Idaho 83642 
(208) 893-9700 

Location: Henderson, Nevada 

Test conducted by: 

Slug Test: AA-07-out-1 

Analysis performed by: G.P. Willman AA-. :;'·Slug Out-1 
r-------------------------~---

Aquifer Thickness: 9.50 ft 

Slug Test Analysis Report 

Project: BMI Aquifer Test 

Number: 83173 

Client: BRC 

Test Well: AA-22 

Test date: 6/22/2007 

Date: 7/2/2007 

Time [ s] 
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Kleinfelder West, Inc Slug Test Analysis Report 

2315 S. Cobalt Point Way Project: BMI Aquifer Test 
Meridian, Idaho 83642 
(208) 893-9700 Number: 83173 

Client: BRC 

Location: Henderson, Nevada I Slug Test: AA-07-ln-2 Tesl Well : AA-07 

Tesl conducted by: Tesl date: 6/2212007 

Analysis performed by: G.P. Wittman I AA-07 Slug In-2 Dale: 7/212007 

Aquifer Thickness: 9.50 ft 
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Kleinfelder West, Inc Slug Test Analysis Report 

2315 S. Cobalt Point Way Project: BMI Aquifer Test 
Meridian, Idaho 83642 
(208) 893·9700 Number: 83173 

Client: BRC 

Location: Henderson, Nevada I Slug Test: M-07-out-2 Test Well: M-07 

Test conducted by: Test date: 6/22/2007 

Analysis performed by: G.P. Wittman I M -07 Slug Out 2 Date: 7/212007 

Aquifer Thickness: 9.60 ft 

Time [5] 
0 80 160 240 320 400 

x AA- 7 

~ 
. . 

0 .c 
...... 
.c 

I 
.. 
~ ~ 

-~" I 
~ 

~~ 
~~ 

~ 
Calculation after BouVIer && Rice 

Observation well K 

1ft/d) 

M-07 8.00 x 10° 



Log of Boring No. BRC-SB-07-B 
, 
~~ 

BMI Site - Hydrogeologic Characterization Basic Remedialioll 
t; 0 M ,. A :-;: V 

Henderson, Nevada 

Drilling Method: Rotary Sonic 
Drilling Equipment: Roto Sonic 

Borehole Total Depth: 255 ft bgs 
Borehole Diameter: 4,5 in to 0-65 ft bgs, 8,5 in to 65-255 ft bgs 

Drilling Contractor: Prosonic Corporation 
Driller: Gerald Sealey 

Boring Location: Location 7 (Well ID: MCF-07) 
Depth to Water (ft. bgs): 45 ft bgs :sz 

Sample Type: Grab 
Sample Interval Various 

Logged By: Adam Norris 
Date Started: 4/21/04 
Date Completed: 4/23/04 
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Project No. 3850360 

«ID MWH 

Type of Surface Seal: 

Blank Casing Type/Size: 

Monitoring Well Construction 

Bentonite-Cement 
4" Sch 80 PVC 

Screen Slot Size: 

Top of Screen (ft, bgs): 

Screen Type/Size: 4" Sch 80 PVC 
NA 

Bottom of Screen (ft, bgs): 

0,010 in 
30 ft bgs 
50 ft bgs 
#2 x 12 Transition Sand Type: Type of Sand Pack: 

>. 
Cl 
0 
'0 
.s 
:J Soil Description 

ML: Silt, white (2.SYR8/1) and brown (7.SYRS/4), dry, hard, non plastic to very low plasticity 
silt, subangular to subrounded sand, some local gypsum, partly indurated. Approximately 10% 
fine sand, 90% silt . 

Silt with sand, brown (7.SYRS/4), moist, very stiff to hard, nonplastic to very low plasticity fines, 
angular to subrounded sand, partly indurated, some local gypsum. Approximately 5% medium 
sand, 10% fine sand, 80% silt and 5% day. 

Clayey si lt, brown (7.SYRS/4), moist, very stiff to hard, nonplastic to very low plasticity fines, 
angular to subrounded sand, partly indurated, some local gypsum. Approximately trace medium 
sand, 10% fine sand, 75% silt , and 15% day. 

Si lt, brown (7.SYRS/4) and white (2.SYR8I1), dry to moist, very stiff to hard, nonplastic to very 
low plastici ty fines, angular to subrounded sand, partly indurated to weakly cemented; weakly 
cemented lenses are white, some local gypsum. Approximately trace medium sand, 10% fine 
sand, 85% silt , and 5% day. 

Clayey silt , brown (7.SYRS/4), moist, very stiff to hard, nonplastic to 101'1 plasticity fines, partly 
indurated, some local gypsum. Approximately trace medium sand, 10% fine sand, 75% silt , and 
15% day. 

SM: Silty sand pale brown (10YR6/3), moist, angular to subrounded sand, nonplastic silt, trace 
local gypsum. Approximately 35% medium sand, 50% fine sand, 15% silt. 

ML: Clayey silt, brown (7.SYRS/4), dry to moist, very stiff to hard, nonplastic to low plasticity 
fines, subangular to sub rounded sand, some local gypsum, partly indurated, locally pale yellow 
(2.SYR7J3) in association with gypsum content. Approximately 10% fine sand, 75% silt and 
15% day. 

Log of Boring: 
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BMI Site - Hydrogeologic Characterization 

Henderson, Nevada Log of Boring No. 
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> III III III 1Il- 5 Ql CIl CIl CIl CIl ii: ::i Soil Description iii 

10/10 0,0 Silt, brown (7.SYRS/4) and light gray (2.SYR7/2) , dry to moist, very stiff to hard, nonplastic to 
very low plasticity fines, subangular to sub rounded sand, partly indurated. Approximately 10% 

0,0 fine sand, 8S% silt and S% clay. 

0.0 

0.0 

0.0 

-30 0.0 Silt, brown (7.SYRS/4), dry to moist, very stiff to hard, nonplastic to low plasticity fines , 
subangular to subrounded, part ly indurated, organic content (wood) at 31' to 34' bgs; gray 

0.0 (SyS/1) in association with organics. Approximately 10% fine sand, 8S% silt, and S% clay. 

0.0 31' to 34' bgs; gray (SYS/1) in association with organics. 

0.0 II SM: Silty sand with gravel yellowish brown (10YRS/4) , dry, nonplastic silt, subangular to 

0.0 subrounded sand, subangular to subrounded fine to coarse volcanic gravel (up to 3" long). 
Approximately 15% gravel , 5% coarse sand, 30% medium sand, 35% fine sand, and 15% silt. 

10/10 0.0 ML: Clayey silt, tight gray (SY7/2) , moist, very stiff to hard, very low to low plasticity fines, 

0.0 
partly indurated. Approximately trace fine sand, 8S% silt, and 1S% clay. 

0.0 il SM: Silty sand with gravel, brown (10YRS/4) , moist, angular to subrounded sand, nonplastic to 

0.0 very low plasticity silt, sub angular to subrounded fine to coarse volcanic gravel (up to 2" long). 
Approximately 20% gravel, 10% coarse sand, 20% medium sand, 35% fine sand and 15% silt. 

0.0 ML: Silt, white (SY8/1) , dry, hard, nonplastic to very low plasticity silt. Approximately S% fine 

-40 0.0 
sand, 95% silt and trace clay. 

0.0 
CL: Silty clay, light yellowish brown (2 .SY6/4) , moist, very stiff, low plasticity fines. 
Approximately 30% silt and 70% clay. 

0.0 ML: Clayey silt, brown (7 .SYRS/4), dry to moist, very stiff to hard, very low to low plasticity 
fines. Approximately trace fine sand, 8S% silt, and 1S% clay. 

0.0 

0.0 I SM: Silty sand with gravel, yellowish brown (10YRS/4) , wet, angular to subrounded sand, 

8/8 
0.0 

angular to sub rounded fine to coarse volcanic gravel (up to 2" long), nonplasatic to 101'1 
plasticity fines. Approximately 1S% gravel, 2S% coarse sand, 10% medium sand, 20% fine 
sand, 30% silt and trace clay. Collected BRC·SB·12·B-4S.S for saturated soil grab sample. 

0.0 ML: Silt , light bluish grey (10YR612), dry, hard, non plastic to low plasticity fines. Approximately 

0.0 
: 1\ 5% fine sand, 90%silt, S% clay. 

0.0 
SM: Gravelly silty sand, brown (10YRS/3), wet, subangular to subrounded sand, nonplastic to 
very low plasticity silt , subangular to subrounded fine to coarse volcanic gravel (up to 3" long), 
trace local volcanic cobbles (up to S" long). Approximately 30% gravel, 2S% coarse sand, 1S% 

-50 
0.0 medium sand, 1S% fine sand, and 1S% silt. Collected BRC·SB·12·B-4S.S for saturated soil 

grab sample. 
0.0 

0.0 

0.0 
12112 

0.0 

~ KL CL: Silty clay, brown (7.SYRS/3), moist, very low to low plasticity fines, trace local gypsum, 

W ~ 
very stiff. Approximately trace medium sand, S% fine sand, 30% silt, and 6S% clay. 

0.0 
ML: Clayey silt, brown (7.SYRS/4) , dry to moist, very stiff to hard, very low to low plasticity 
fines, trace local gypsum. Approximately trace fine sand, 70% silt and 30% clay. 

0.0 
Clayey silt, brown (7.SYRS/4) , dry to moist, very stiff to hard, very low to 101'1 plasticity fines, trace 

0.0 local gypsum. Approximately S% fine sand, 70% silt and 2S% clay. 

0.0 
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0.0 
Clayey silt, brown (7.5YR5J4), moist,very stiff to hard, very low to 101'1 plasticity fines , some well 

·60 0.0 developed whole gypsum crystals at 59 to 60' bgs. Approximately 80% si lt and 20% clay. 
Cement 

0.0 Backfill 

0.0 

0.0 

0.0 Silt with sand, light gray (10YR712), dry, hard, nenplastic silt , subangular to subrounded sand, 
indurated to weakly cemented. Approximately 15% fine sand, 85% silt. 

0.0 
10/10 

0.0 

0.0 
Silt, light gray (10YR7/2), dry, very stiff to hard, nonplastic to very low plasticity silt, partly 

0.0 indurated. Approximately 5% fine sand, and 95% sill 

0.0 

·70 
0.0 

0.0 Silt, light gray (2 .5YR7/2) , dry, hard, nonplastic to very low plasticity silt, partly indurated, some 
gypsum .. Approximately 5% fine sand, and 95% silt. 

0.0 
Clayey silt, light brownsih gray (2.5YR612), moist, very stiff to hard, very low to low plasticity 

0.0 fines, abundant gypsum. Approximately 75% silt and 25% clay. 

0.0 

0.0 
10/10 Clayey silt, light brownsih gray (2.5YR612), dry to moist, very stiff to hard, nonplastic to very low 

0.0 plasticity fines, partly indurated, some local gypsum. Approximately 85% silt and 15% clay. 

0.0 

0.0 

0.0 
Clayey silt, pale brown (10YR6I3), dry to moist, very stiff to hard, very low to 101'1 plasticity fines, 

·80 0.0 some gypsum. Approximately 75% silt and 25% clay. 

0.0 

0.0 

0.0 

0.0 

0.0 
10/10 // // 

CL: Silty clay, pale brown (10YR6J3), dry to moist, very stiff to hard, very low to low plasticity 

0.0 fines, locally partly indurated. Approximately 30% silt, 70% clay. 

0.0 
ML: Clayey silt, pale brown (10YR6/3), dry to mois t, very stiff to hard, very low to low plastici ty 
fines, locally partly indurated, trace local gypsum. Approximately 80% silt and 20% clay. 

0.0 

0.0 

·90 0.0 
Clayey silt, brown (10YR5/3) , dry to moist, very stiff to hard, very low to low plasti city fines, 

0.0 locally partly indurated, some gypsum. Approximately 5% fine sand, 85% silt and 15% clay. 
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5011 Description 

Silt, light brownish gray (2.5Y6/2), dry to moist, very stiff to hard, nonplastic to low plasticity fines, 
partly indurated. Approximately 5% fine sand, 90% silt and 5% clay. 

Clayey silt. Approximately 70% silt and 30% ciay. 

Clayey silt, brown (10YR5/3), moist, very stiff to hard, very low to 101'1 plasticity fines, some 
gypsum. Approximately 70% silt and 30% clay. 

Clayey silt, brown (10YR513), dry to mOist, very stiff to hard, very 101'1 to low plasticity fines, some 
local gypsum. Approximately 70% silt and 30% clay. 

Clayey silt, brown (10YR5/3) , moist, very stiff to hard, very low to low plasticity fines, some local 
gypsum. Approximately 70% silt and 30% clay. 

CL: Silty clay, brown (10YR513), moist, very stiff, very low to low plasticity fines, some local 
gypsum. Approximately 30% silt and 70% clay. 

ML: Silt, light gray (10YR7/1) , mOist, very stiff, nonplastic to very low plasticity silt. 
Approximately 5% fine sand, and 95% silt. 

Clayey silt, light greenish gray (10Y7/1) , moist, very stiff to hard, nonplastic to 101'1 plasticity fines, 
some gypsum. Approximately 85% silt and 15% clay. 

Clayey silt, light greenish gray (10Y7/1), moist, very stiff to hard, nonplastic to 101'1 plasticity fines, 
some gypsum. Approximately 5% fine sand, 80% silt and 15% clay. 

Clayey silt. light greenish gray (1 0Y7/1) , moist, very stiff to hard, nonplastic to low plasticity fines. 
Approximately trace fine sand. 85% silt and 15% clay. 

Silt with sand, gray (5Y6/1), moist, very stiff to hard, non plastic to very 101'1 plasticity fines, 
subangular to subrounded sand, partly indurated to weakly cemented. Approximately 15% fine 
sand 85% silt and 15% clay. 
Clayey silt, brown (10YR5I3), moist, very stiff to hard, very low to low plasticity fines, some local 
gypsum. Approximately 5% fine sand, 80% silt, and 15% clay. 

Silt with sand, light gray (5Y7/1), moist to dry, very stiff to hard, subangular to subrounded sand, 
partly indurated to weakly cemented, some gypsum. Approximately 15% fine sand and 85% silt. 

Clayey silt, greenish gray (1 OY6/1) , moist, very stiff to hard, very low to low plasticity fines, some 
gypsum. Approximately 85% silt and 15% clay. 

CL: Clay. dark yellowish brown (10YR4/4) , moist, hard, very 101'1 to low plasticity fines, some 
gypsum. Approximately 5% silt and 95% clay. 
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Soil Description 

ML: Silt, light gray (5Y7/1), dry to mOist, hard, nonplastic to very low plasticity fines, 
subangular to subrounded sand. Approximately 10% sil t and 90% day. 

Silt, light greenish gray (1 OY8I1) , dry to moist, hard, nonplastic to very low plasticity fines, partly 
indurated to weakly cemented. Approximately 5% fine sand, 90% silt, and 5% clay. 

Silt, light greenish gray (5GY7/1) , dry to moist, hard, subangular to subrounded sand, partly 
indurated to weakly cemented. Approximately 10% fine sand, 90% silt and trace clay. 

Clayey silt, brown (10YR4/3), moist, hard, very low to low plasticity fines, partly indurated, some 
local gypsum. Approximately 5% fine sand, 65% silt, and 30% day. 

Clayey silt, brown (10YR413), moist, hard, very low to 101'1 plasticity fines, some local gypsum. 
Approximately trace fine sand, 70% silt , and 30% day. 

Clayey silt, brown (1 OYR5/3), dry to moist, hard, very low to 101'1 plasticity fines, some local 
gypsum. Approximately 5% fine sand, 70% silt and 25% clay. 

Clayey silt, brown (10YR5/3) , dry to moist, hard, very 101'1 to low plasticity fines, abundant 
gypsum cotent. Approximately 70% silt and 30% day. 

Clayey silt, brown (1 OYR5/3), dry to moist, hard, very low to low plasticity fines , partly indurated, 
some local gypsum. Approximately 75% silt and 25% day. 

Silt , white (N8) to greenish gray (5GY6/1) , dry, nonplastic to very 101'1 plasticity fines, weakly to 
strongly cemented, hard. Approximately 95% silt and 5% day. 

Silt, white (N8) to brown (10YR513), dry to moist, hard, partly indurated to strongly cemented, 
nonplastic to very low plasticity fines. Approximately 95% silt and 5% clay. 

Clayey silt, brown (10YR5/3), dry to moist, very low to low plasticity fines , partly indurated, some 
gypsum. Approximately 70% silt and 30% clay. 

Clayey silt, brown (10YR4/3), dry to moist, hard, very low to low plasticity fines, some local 
gypsum, locally partly indurated. Approximately 65% silt and 35% day. 

Clayey silt , dark grayish brown (10YR4/2) , moist, hard, very low to 101'1 plasticity fines, locally 
partly indurated, trace local gypsum. Approximately 5% fine sand, 80% silt and 15% day. 
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0.0 

·160 
0.0 

Clayey sill, brawn (10YR4/3) , dry to moist, hard, very I"", to low plasticity fines, trace local Cement 

0.0 gypsum. Approximately 5% fine sand, 75% silt and 20% clay. Backfill 

0.0 
Silt with sand, greenish gray (5GY6/1), dry to moist, hard, nonplastic to very I"", plasticity fines, 

0.0 partly indurated to weakly cemented. Approximately 15% fine sand, 80% silt and 5% day. 

0.0 

0.0 
10/1 0 Clayey sil t, greenish gray (10Y6/1) , moist, hard, very low plasticity fines, partly indurated, some 

0.0 gypsum. Approximately 85% sill and 15% clay. 
Clayey silt, brown (10YR413), hard, dry to moist, very low to low plasticity fines, some gypsum, 

0.0 locally partly indurated. Approximately 70% silt and 30% day. 

0.0 

0.0 
Clayey silt, brown (7.5YR4/2) , dry to moist, hard, very low to low plasticity fines, partly indurated, 

·170 
0.0 some gypsum. Approximately 70% silt and 30% day. 

0.0 

0.0 
Clayey sill, brown (7 .5YR4/2), dry to moist, hard, very low to low plasticity fines, partty indurated, 

0.0 some gypsum. Approximately 85% silt and 15% day. 

0.0 

0.0 
10/10 

0.0 Clayey sill, brown (10YR4/3) , moist, hard, very I"", to low plasticity fines, trace local gypsum. 
Approximately trace fine sand, 65% sill and 35% day. 

0.0 

0.0 

0.0 Clayey silt, brown (7.5YR4/2) , moist, very stiff to har, very 10 to low plasticity fines, some 
gypsum. Approximately 70% silt and 30% clay. 

·180 
0.0 

0.0 

0.0 

0.0 
Clayey silt, brown (7.5YR4/2) , moist, hard, very law to low plasticity fines, partly indurated, some 

0.0 gypsum. Approximately 70% silt and 30% clay. 

0.0 
10/10 

0.0 
Clayey silt, brown (7.5YR4/3) , moist, hard, very low to low plasticity fines , locally partly indurated 

0.0 some local gypsum. Approximately 70% silt and 30% day. 

0.0 

0.0 
Clayey siilt, brown (7.5YR412), dry to mOist, hard, very low to I"", plasticity fines, partly indurated, 

·190 
0.0 some local gypsum. Approximately trace fine sand, 70% silt and 30% day. 

0.0 
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Soli Description 

Clayey silt , brown (10YR5/3) , dry to moist, hard, very 101'1 to 101'1 plasticity fines, some gypsum. 
Approximately 70% silt and 30% clay. 

Clayey silt, dark greenish gray (10Y4I1) , dry to moist, hard, very low to 101'1 plasticity fines, some 
gypsum. Approximately 65% silt and 35% clay. 

Clayey silt, dark greenish gray (10Y3/1) , hard, dry to moist, very 101'1 to low plasticity fines, 
abundant gypsum. Approximately 75% silt and 25% clay. 

Silt with sand, dark greenish gray (5GY4/1) , dry to moist, hard, very 101'1 to low plasticity fines, 
subangular to subrounded sand, partly indurated, sam gypsum. Approximately trace medium 
sand, 15% fine sand, 80% silt and 5% clay. 

Clayey silt, greenish gray (10GY5/1), moist, hard, 101'1 to very 101'1 plasticity fines, trace gypsum. 
Approximately 5% fine sand, 80% silt and 15% clay. 

Clayey silt, greenish gray (5GY6/1) , dry to moist, hard, very low to 101'1 plasticity fines, partly 
indurated, abundant gypsum. Approximately 70% silt and 30% clay. 

Clayey silt, light greenish gray (5GY7/1) , dry to moist, hard, nonplastic to 101'1 plasticity fines, 
locally partly indurated, some local gypsum. Approximately 85% silt and 15% clay. 

Clayey silt, greenish gray (5GY6/1) , mOist, hard, very low to low plasticity fines, locally partly 
indurated, trace local gypsum. Approximately 70% silt and 30% clay. 

Clayey silt, dark greenish gray (10Y3/1) , dry to moist, hard, very low to 101'1 plastici ty fines , trace 
laeal gypsum. Approximately 70% silt and 30% clay. 

Clayey silt, dark greenish gray (10Y3/1) , moist, very stiff to hard, nonplastic to low plastici ty 
fines, trace local gypsum. Approximately trace fine sand, 65% silt and 35% clay. 

Clayey silt, dark greenish gray (1 OY3/1) , moist, very sti ff to hard, very low to 10Vi plasticity fines, 
trace local gypsum. Approximately 70% silt and 30% clay. 

CL: Silty clay, greenish black (10Y2 .5/1), mOist, very stiff, very 101'1 to low plastici ty fines, some 
local gypsum. Approximately 20% silt and 80% clay. 
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Soil Description 

Silty clay, dark gray (N4), mOis t, very stiff to hard, very tow to low plasticity fines, some local 
gypsum. Approximately 1S% silt , 8S% clay. 

ML: Clayey silt, dark greenish gray (SGY4/1), dry to moist, very stiff to hard, nonplastic to low 
plasticity fines, laminations, some local gypsum. Approximately trace fine sand, 70% sil t and 
30% clay. 

Clayey silt, dark gray (N4), mOist, hard, very low to low plasticity fines , trace laminations, trace 
local gypsum, locally partly indurated. Approximately trace fine sand, 80% silt and 20% clay. 

Silt with sand, greenish gray (SGYS/1) , dry to mOist, hard, non plastic to low plasticity fines, partly 
indurated. Approximately 20% fine sand, 80% silt and trace clay. 

Clayey silt, gray (NS), dry to moist, hard, very low to low plasticity fines, partly indurated, some 
gypsum. Approximately 8S% silt and 1S% clay. 

Silt with sand, white (N8), dry, hard, non plastic to very low plasticity fines, partly indurated to 
moderately cemented, abundant gypsum. Approximately 1S% fine sand, 8S% silt and trace clay. 

Clayey silt, greenish gray (10YS/1), dry to moist, hard, very low to low plasticity fines, partly 
indurated, abundant gypsum. Approximately 80% silt, 20% clay. 

Clayey silt, dark greenish gray (10Y4/1) , dry to moist, hard, very low to low plasticity fines, partly 
indurated, abundant gypsum. Approximately 7S% silt and 2S% clay. 

Silty clay, dark greenish gray (10Y4/1), dry to mOist, hard, very low to low plasticity fines, partly 
indurated, abundant gypsum. Approximately 30% silt and 70% clay. 

Clayey silt, dark greenish gray (10Y4/1), dry to mOist, hard, very low to low plasticity fines, partly 
indurated, abundant gypsum. Approximately 70% silt and 30% clay. 
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Kleinfelder West, Inc 
2315 S. Cobalt Point Way 
Meridian, Idaho 83642 
(208) 893-9700 

Location: Henderson, Nevada 

Test conducted by: 

Analysis periormed by: G. P. Willman 

Aquifer Thickness: 18.00 ft 

o 400 

Slug Test Analysis Report 

Project: AA-22 

Number: 83173 

Client: BRC 

Slug Test: AA-22-in-1 Test Well: AA-22 

Test date: 7/2/2007 

AA-22 Slug In 1 Date: 7/2/2007 

Time [s] 
800 1200 1600 2000 

1E1 4--------------+------------~--------------+-------------4--------------4 . AA- 2 

1EO~~~------~-----------+----------~~----------+-----------~ 

o 
~lE-1 ~------------1---------~~~~----------4-------------4-----------~ 
.c 
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Calculation after Bouwer && Rice 

Observation well 

AA-22 

K 

[ftldJ 

6.00 x 10-1 



Kleinfelder West, Inc 
2315 S. Cobalt Point Way 
Meridian, Idaho 83642 
(208) 893-9700 

Location: Henderson, Nevada 

Test conducted by: 

Analysis performed by: G.P. Wittman 

Aquifer Thickness: 18.00 ft 

o 1000 

Slug Test Analysis Report 

Project: AA-22 

Number: 83173 

Client: BRC 

Slug Test: AA-22-out-1 Test Well : AA-22 

Test date: 7/2/2007 

AA-22 Slug Out 1 Date: 7/2/2007 

Time [s] 
2000 3000 4000 5000 
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Calculation after Bouwer && Rice 

Observation well 

AA-22 

K 
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Kleinfelder West, Inc Slug Test Analys is Report 

2315 S. Cobalt Point Way Project: AA-22 
Meridian, Idaho 83642 
(208) 893-9700 Number: 83173 

Client: BRC 

Location : Henderson, Nevada I Slug Test: Slug Test AA-22 Test Well : AA-22 

Test conducted by: Test date: 7/2/2007 

Analys is performed by: G.P. Wittman I AA-22 Slug In 2 Date: 7/2/2007 

Aquifer Thickness: 18.00 ft 

Time [ 5] 
0 400 800 1200 1600 2000 

1E1 & AA- 2 

lEO 
0 

~ J: ...... 
J: 

~ 1E-1 .. ~ 
Calculation after Bouwer && Rice 

Observation well K 

[ftldJ 

AA-22 5.48 x 10.1 



Kleinfelder West, Inc Slug Test Analysis Report 

2315 S. Cobalt Point Way Project: M -22 
Meridian, Idaho 83642 
(208) 893-9700 Number: 83173 

Client: BRC 

Location: Henderson , Nevada I Slug Test: AA-22-out-2 Test Well : AA-22 

Test conducted by: Test date: 7/2/2007 

Analysis performed by: G.P. Wittman I AA-22 Slug Out 2 Date: 7/2/2007 

Aquifer Thickness: 18.00 ft 

Time [5] 
0 100 200 300 400 500 

lEl 10. AA· 2 
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Calculation after Bouwer && Rice 

Observation we ll K 

[ft/d ] 

AA-22 6.44 x 10.1 



Log of Boring No. BRC-SB-22-A 
BMI Site - Hydrogeologic Characterization 

Henderson, Nevada 

Drilling Method: Hollow Stem Auger Borehole Total Depth: 40 ft bgs 
Borehole Diameter: 11 in 

, 
.1-~ 

Basic1Remediatioll 
c o \I to ., .s y 

Drilling Equipment: CME-95/Hollow Stem Auger 
Drilling Contractor: Water Development Corporation 
Driller: George Guzman 

Boring Location: Location 22 (WeIlID: AA-22) 
Depth to Water (ft. bgs): 12 ft bgs sz 

Sample Type : Grab/Split spoon Monitoring Well Construction 
Sample Interval Varied 

Logged By : Jennifer Wiley 
Date Started: 4/1/04 
Date Completed: 4/1/04 
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Project No. 3850360 

({D) MWH 

Type of Surface Seal: Screen Slot Size: 

Blank Casing Type/Size : Top of Screen (ft. bgs): 

Screen Type/Size: 

Cement-Grout 
4" Sch 80 PVC 
4" Sch 80 PVC 
#1C 

Bottom of Screen (ft. bgs): 

0.020 in 
9 ft bgs 
31 ft bgs 
#3 Transition Sand Type: Type of Sand Pack: 

>-
Ol 
0 
'0 
::; 
:.J Soli Description Well Construction 

· · ~oo~~~ent well · · · · · SP: Poorly graded sand, brown (7 .5YR5/4), mOist, subangular to subrounded sand, 

· · · · · subangular to subrounded volcanic gravel (up to 1.5" long), noncemented, no odor. box with 
Approximately 10% gravel, 10% coarse sand, 20''10 medium sand and 60% fine sand. · · · · concrete apron 

· · · · · and ballards 

· · · · · · Hand auger borehole to 2.5' bgs - refusal. Ream to 11" 00 with posthole digger. Cement grout · · · · · · · · · 4" Blank PVC · · · · · Riser Pipe · · · · · · · · · · · · · · · Bentonite seal · · · · · · · · · · · · · · · · · · · · · · #1C Transition 

· · · · · Sand 

· · · · · #3 Sand Pack · · · · · · · · · · · · · · · · Poorly graded sand with gravel, brown (7 .5YR4/4) , mOist, subangular to subrounded sand, · · · · · · · · · angular to subrounded volcanic gravel (up to 2" long), noncemented, no odor. Approximately 

· · · · · · · 15% gravel, 10% coarse sand, 15% medium sand and 60% fine sand. 4" 0.020 Slot 

· · · · · PVC screen · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · Poorly graded sand, brown (10YR4/3) , moist, subangular to subrounded sand, subangular to 

· · · subrounded volcanic gravel, noncemented, no odor. Approximately 10% gravel, 15% coarse 

· · · · · sand, 50% medium sand and 25% fine sand · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · Poorly graded sand, brown (10YR4/3) , moist, subangular to sub rounded sand, subangular to 

· · subrounded volcanic gravel , noncemented, no odor. Approximately 10% gravel, 10% coarse 

· · · sand, 30% medium sand and 50% fine sand. · · · · · · · · · · · · · · · I "" "" GP: Poorly graded gravel with sand, dark yellowish brown (10YR4/4) , moist, subangular to ':'!>l' : '!>l .. subrounded sand, angular to subrounded volcanic gravel (to 3" long), noncemented, no odor. 
!>l. ': !>l. .. Approximately 60% gravel, 5% coarse sand, 15% medium sand and 20% fine sand . 
' : ' !>l' :' !>l 

Log of Boring: BRC-SB-22-A 

Page 1 of 2 



BMI Site - Hydrogeologic Characterization 

Henderson, Nevada 
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Project No. 3850360 

~ MWH 
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Log of Boring No. 

Soil Description 

Easy drilling after 3~' bgs. 
Po arty graded gravell'lith sand, brown (10YR5/3), wet , subangular to subrounded sand, angular 
to subrounded volcanic gravel (to 3" long), trace silt , noncemented, no odor. Approximately 60% 
gravel, 10% coarse sand, 10% medium sand and 20% fine sand. 

ML: Sluff mixed with pieces of cemented silt, brown (7.5YR5/4), dry (except sluff), hard. 
Approximately 100% silt. 

Slow drilling , no chatter 
Cuttings from pulled auger night. 

Clayey silt with sand, yellowish brown (10YR5J4), moist, stiff, noncemented, no odor, medium 
plasticity. Approximately 5% medium sand, 10% fine sand, 55% silt and 30% clay. 

Log of Boring: 

\ -, 
.--\-~ 

Basic'RemediatiOIl 
co ". , .~ s ... 

BRC-SB-22-A 

Well Construction 

Threaded PVC 
Well Base Cap 

BRC-SB-22-A 

Page 2 of 2 



Kleinfelder West, Inc Slug Test Analysis Report 

2315 S. Cobalt Point Way Project : 
Meridian, Idaho 83642 
(208) 893-9700 Number: 83173 

Client: BRC 

Location: Henderson, Nevada I Slug Test: M-09 Slug Out-1 Test Well : M -09 

Test conducted by: G.P. Wittman Test date: 8/24/2007 

Analysis performed by: G.P. Willman I M-OO Slug Out-1 Date: 8/24/2007 

Aquifer Thickness: 20.00 fI 

Time [s] 
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Calculation aner Bouwer && Rice 

Observation well I( 

IfVdj 

M-09 6.73 x 10' 



Kleinfelder West, Inc Slug Test Analysis Report 

2315 S. Cobalt Point Way Project : 
Meridian, Idaho 83642 
(208) 893-9700 Number: 83173 ,. 

Client: BRC 

Location: Henderson. Nevada I Slug Test: Slug Test 34 Test Well: AA-09 

Test conducted by: Test date: 8/24/2007 

Analysis performed by: G.P Wittman I AA-09 Slug Oul-2 Date: 8/24/2007 

Aquifer Thickness: 20.00 ft 

Time [5] 
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Calculation after Bouwer && Rice 

Observation well K 

[flIdJ 

AA-09 6.20 ' 10' 



Kleinfelder West, Inc Slug Test Analysis Report 

2315 S. Cobalt Point Way Project: AA-22 
Meridian, Idaho 83642 
(208) 893-9700 Number: 83173 

Client: BRC 

Location: Henderson, Nevada I Slug Test: AA-09_3 Test Well: AA-09 

Test conducted by: Test date : 5/31/2007 

Analysis performed by: G.P. Wittman I AA-09 Slug Out-3 Date: 7/2/2007 

Aquifer Thickness: 20.00 ft 

Time [s] 
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Calculation after Bouwer && Rice 

Observation we ll K 

[ftld] 

AA-09 5.84 x 101 



Kleinfelder West, Inc Slug Test Analysis Report 

2315 S. Cobalt Point Way Project: 
Meridian, Idaho 83642 
(208) 893-9700 Number: 83173 

Client: BRC 

Location: Henderson, Nevada 1 Slug Test: Slug Tesl 36 Tesl Well: M-06 

Tesl conducted by: Test dale: 8/24/2007 

Analysis performed by: G P. Willman .1 M-06 Slug In Date: 8/24/2007 

AquiferThickness: 10.00 fI 

Time [5] [5] 
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Observalion well K b _ [fVdl 

M-06 1.50 x 1O° 



Log of Boring No. BRC-SB-09-C 
BMI Site - Hydrogeologic Characterization 

Henderson, Nevada 

Drilling Method: Sonic 
Drilling Equipment: Rotary Sonic 
Drilling Contractor: ProSonic 
Driller: ProSonic 

Sample Type: N/A 
Sample Interval Cont. 

Logged By: Jennifer Wiley 
Date Started: 06/09/04 
Date Completed : 06/09/04 
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Type of Surface Seal: 

Blank Casing Type/Size: 

Screen Type/Size: 

Transition Sand Type: 

>. en 
o 
'0 
£ 
:J 

, 
.:t-~ 

BasicfRemediatioll 
c:: 0 )01 ,. " S 'I' 

Borehole Total Depth : 67 ft bgs 
Borehole Diameter: 8.5 in 
Boring Location: Location 9 (Well 10 : MCF-09B) 
Depth to Water (ft. bgs): NA s:z 

Monitoring Well Construction 

Bentonite-Grout Screen Slot Size: 0.010 in 
4" Sch 80 PVC Top of Screen (ft. bgs) : 105 ft bgs 
4" Sch 80 PVC Bottom of Screen (ft. bgs): 125 ft bgs 
N/A Type of Sand Pack: #2 x 12 

Soli Description Well Construction 

~oo~~~ent well 
box with 
concrete apron 
and ballards 

For lithologic interpretation, see boring log BRC-SB-09-A Cement 
Bentonite 
Grout 

·10 - 4" Blank PVC 
Riser Pipe 

-20 -

Bentonite seal 

Project No. 3850360 Log of Boring: BRC-SB-09-C 

~ MWH Page 1 of 3 
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BMI Site - Hydrogeologic Characterization Basic'Remediatiofl 

C il \I .. " oS' Y 

Henderson, Nevada 
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Project No. 3850360 
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Log of Boring No. 

Soil Description 

For lithologic interpretaUon, see boring log BRC-SB-09-A 

BRC-SB-09-C 

Well Construction 

Bentonite seal 

#10 x 20 Sand 
Pack 

4" 0.010 Slot 
PVC screen 

Log of Boring: BRC-SB-09-C 
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BMI Site - Hydrogeologic Characterization BasicfRemedialioll 

c 11 ~ , .\ :-; ,," 

Henderson, Nevada Log of Boring No. BRC-SB-09-C 
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(/) a:: .... Q) (/) (/) (/) ::::i Soil Description iii 

#10 x 20 Sand 

-60 
Pack - For lithologic interpretation. see boring log BRC·SB·09·A 

Threaded PVC 
Well Base Cap 
Cement 
Backfill 

Project No. 3850360 Log of Boring: BRC-SB-09-C 
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APPENDIX D 

AQUIFER PUMPING TEST DATA 



Kleinfelder West, Inc Pumping Test Analysis Report 

2315 S. Cobalt Point Way Project: BRC Aquifer Test 
Meridian, Idaho 83642 
(208) 893-9700 Number: 83173 

Client: BRC 

Location: Henderson, Nevada I Pumping Test: Step AA-09 Pumping well: AA-09 

Test conducted by: B. Peck Test date : 6/26/2007 

Analysis performed by: I Step Test AA-09C Date: 8/29/2007 

Aquifer Thickness : 33.70 ft I Discharge: variable, average rate 7.4532 [U.S. gal/min] 

Time [s] [s] 
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Calculation after Theis with Jacob Correction 

Observation well Transmissivity K Storage coefficient Radial distance to PW 

[ft2/d] [ftld] [ft] 

AA-09 3.75 x 102 1.11 x 101 2.27 x 10-3 0.35 



Kleinfelder West, Inc 
2315 S. Cobalt Point Way 
Meridian, Idaho 83642 
(208) 893-9700 

Location: Henderson, Nevada 

Test conducted by: B. Peck 

Analysis performed by: G. P. Willman 

Aquifer Thickness: 33.70 ft 

5000 10000 

Pumping Test Analysis Report 

Project: BRC Aquifer Test 

Number: 83173 

Client: BRC 

Pumping Test: Constant Rate AA-09 

Constant Rate Pump Test AA-09 

Discharge rate : 5.7 [U.S. gal/min] 

15000 20000 
Time [5] 

25000 30000 

Pumping well: AA-09 

Test date: 6/27/2007 

Date: 9/10/2007 

35000 40000 45000 50000 
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+AA-09 OAA-09 OW 

Calculation after Theis with Jacob Correction 

Observation well Transmissivity K Storage coefficient Radial distance to PW 

[ft2/d] [ftld] [ft] 

AA-09 3.25 x 102 9.64 x 10° 3.95 x 10.2 0.35 

AA-09 OW 5.20 x 102 1.54 x 101 5.72 x 10.2 29.29 

Average 4.23 x 102 1.25 x 101 4 .84 x 10.2 



Kleinfelder West, Inc Pumping Test Analysis Report 

2315 S. Cobalt Point Way Project: BMI Aquifer Test 
Meridian, Idaho 83642 
(208) 893-9700 Number: 83173 

Client: BRC 

Location : Henderson, Nevada I Pumping Test: Pumping Test AA-09 Recovery Pumping well: AA-20 

Test conducted by: Test date: 9/10/2007 

Analysis performed by: G.P. Wittman I AA-20 Recovery Date : 9/10/2007 

Aquifer Thickness: 22.90 ft I Discharge: variable , average rate 2.1869 [U .S. gal/min] 

Time [s] 
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4.00 
+AA-20QW "'AA-20 

Calculation after AGARWAL + Theis with Jacob Correction 

Observation well Transmissivity K Storage coefficient Radial distance to PW 

[WId] [ft/d] [ft] 

AA-200W 1.1 9 x 103 5.21 x 101 4.50 x 10.2 14.08 

AA-20 6.80 x 102 2.97 x 101 1.53 x 10.8 0.35 

Average 9.37 x 102 4.09 x 101 2.25 x 10.2 



Kleinfelder West, Inc 
2315 S. Cobalt Point Way 
Meridian, Idaho 83642 
(208) 893-9700 

Location: Henderson, Nevada 

Test conducted by: B. Peck 

Analysis performed by: G. P. Wittman 

Aquifer Thickness: 33.70 ft 

o 2500 5000 

0.10+----+---" 

E' ...... 
I: 
~ 
0 
"C 
~ 

"' ... 1 
C 

+ 

+ 

+AA-09 

Pumping Test Analysis Report 

Project: BRC Aquifer Test 

Number: 83173 

Client: BRC 

Pumping Test: Constant Rate Recovery M-09 Pumping well: M-09 

Test date: 6/28/2007 

Constant Rate Pump Test M-09 Recovery Date: 9/10/2007 

Discharge rate : 5.7 [U.S. gal/min] 

7500 10000 

OAA-09 OW 

Time [s] 
12500 15000 17500 20000 

Calculation after AGARWAL + Theis with Jacob Correction 

22500 

Observation well Transmissivity K Storage coefficient Radial distance to PW 

[ft2/d] [ftld] [ft] 

M-09 3.25 x 102 9.64 x 10° 3.83 x 10.5 0.35 

M-09 OW 4.84 x 102 1.44 x 101 6.65 x 10.2 29.29 

Average 4.05 x 102 1.20 x 101 3.33 x 10.2 

25000 



Kleinfelder West, Inc Pumping Test Analysis Report 

2315 S. Cobalt Point Way Project: BMI Aquifer Test 
Meridian, Idaho 83642 
(208) 893-9700 Number: 83173 

Client: BRC 

Location : Henderson. Nevada Pumping Test: AA-20 Step Test Pumping we ll : AA-20 

Test conducted by: B. Peck. G. Wittman Test date: 9/1 7/2007 

Analysis performed by: G. Wittman Step Test AA-20 Date: 9/1712007 

Aquifer Thickness: 22 .90 ft Discharge: variable. average rate 3.5764 [U.S. gal/min] 

Time [ 5] 
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Calculation after Theis 

Observation well Transmissivity K Storage coefficient Radial distance to PW 

[WId ] [ft/d] [ft] 

AA-20 7.70 x 102 3.36 x 101 2.99 x 10.10 0.35 



Kleinfelder West, Inc 
2315 S. Cobalt Point Way 
Meridian, Idaho 83642 
(208) 893-9700 

Location: Henderson, Nevada 

Test conducted by: G. Wittman , B. Peck 

Analysis performed by: G. Wittman 

Aquifer Thickness: 22 .90 ft 

o 3000 6000 

0.01 11 

...... . 

Pumping Test Analysis Report 

Project: BMI Aquifer Test 

Number: 83173 

Client: BRC 

Pumping Test: Constant Rate Pump Test AA-20 Pumping well : AA-20 

Constant Rate Pumping Test AA-20 

Discharge rate: 4 [U .S. gallmin) 

9000 12000 
Time [5] 

15000 

Test date: 7/10/2007 

Date: 9/10/2007 

18000 21000 24000 27000 30000 

0.41 4-------------------------------------------------------------------~ 
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C 
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3.204-------------------------------------------------------------------~ 
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4.00~----------------------------------------------------------------~ 

AA-20 +AA-200W 

Calculation after Theis with Jacob Correction 

Observation we ll Transmissivity K Storage coefficient Radial distance to PW 

[Wid) [ft/d) [ft) 

AA-20 5.20 x 102 2.27 x 101 5.41 x 10.6 0.35 

AA-200W 1.58 x 103 6.90 x 101 3.79 x 10.2 14.08 

Average 1.05 x 103 4.59 x 101 1.90 x 10.2 



Kleinfelder West, Inc 
2315 S. Cobalt Point Way 
Meridian, Idaho 83642 
(208) 893-9700 

Location: Henderson, Nevada 

Test conducted by: G. Wittman 

Analysis performed by: G. Wittman 

Aquifer Thickness: 44.34 ft 

Pumping Test Analysis Report 

Project: BMI Aquifer Test 

Number: 83173 

Client: BRC 

Pumping Test: Step- M-OB Pumping well: M-OB 

Test date: 9/17/2007 

Step Test M-OB Date: 9/17/2007 

Discharge: variable, average rate 22 .4 [U.S. gal/min] 

Time [5] 
16000 20000 4000 8000 12000 o 
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Calculation after Theis with Jacob Correction 

Observation well Transmissivity 

[WId] 

M-OB B.50 x 103 

K 

[ftld] 

1.92 x 102 

Storage coefficient 

5.00 x 10'1 

Radial distance to PW 

[ft] 

0,35 



Kleinfelder West, Inc 
2315 S. Cobalt Point Way 
Meridian, Idaho 83642 
(208) 893-9700 

Location : Henderson, Nevada 

Test conducted by: 

Analysis performed by: G. P. Wittman 

Aquifer Thickness: 44.34 ft 

...... 
0= ...... 

o 
0.00 

0.10 

0,20 

0.30 

0040 

• 

20000 

Pumping Test Analysis Report 

Project: BMI Aquifer Test 

Number: 83173 

Client: BRC 

Pumping Test: AA-OB Pumping well : AA-OBEW 

Test date: 6/1/2007 

Constant Rate Pump Test AA-OBEW Date: 6/1/2007 

Discharge rate: 29 [U.S. gal/min] 

Time [5] 
40000 60000 80000 100000 

0.50 ~--------------------------------------------------------------~ 

Calculation after Theis with Jacob Correction 

Observation well Transmissivity K Storage coefficient Radial distance to PW 

[Wid] [ftld] [ft] 

AA-OBEW 2.90 x 104 6.54 x 102 3.B5 x 10.3 0.35 

AA-OBA 2.50 x 104 5.64 x 102 9.20 x 10.2 29.35 

AA-OB8 3.75 x 104 8.46 x 102 2.92 x 10.2 63.66 

Average 3.05 x 104 6.88 x 102 4.17 x 10.2 



Kleinfelder West, Inc Pumping Test Analysis Report 

2315 S. Cobalt Point Way Project: BMI Aquifer Test 
Meridian, Idaho 83642 
(208) 893-9700 Number: 83173 

Client: BRC 

Location: Henderson , Nevada I Pumping Test: Constant Rate Pump Test AA-08 Pumping well: AA-08EW 

Test conducted by: G. Wittman Test date: 6/1/2007 

Analysis performed by: G. Wittman I Constant Rate Pump Test AA-08 Recovery Date: 9/17/2007 

Aquifer Thickness: 44.35 ft I Discharge: variable, average rate 23.181 [U.S. gal/min] 

Time [5] 
0 4000 8000 12000 16000 20000 

0.00 
~ • 

I 
• 0.10 - S 

0.20 ~ .... - .. 
~ -.... ... 

0.30 , 

0.40 

0.50 

Calculation after AGARWAL + Theis 

Observation well Transmissivity K Storage coefficient Radial distance to PW 

[WId] [ft/d] [ft] 

AA-08EW 1.85 x 104 4.17 x 102 5.00 x 10.1 0.35 

AA-08A 1.98 x 104 4.46 x 102 1.48 x 10.1 29.35 

AA-08B 2.00 x 104 4.51 x 102 4.09 x 10-2 63.66 

Average 1.94 x 104 4.38 x 102 2.30 x 10-1 



KLEINFELDER 
Project Name: BRC Aquifer Tes! Start Date: 

Site Location: Henderson , NV End Date: 

Project No: 83173 Total Hole Depth (tt): 

Client: BRC Hole Diameter (in): 

Drilling Company: Boar! Longyear Well Diameter (in): 

6/1/07 
6/1 /07 

70 

8 

2 

DRILLING LOG 

Well No. AA-09-0W 
Logged By: Davis 

Checked By:G . Carter 

Permit No.: 

Drill Rig Type: B.L. - GP24-300RS Water Level (Initial, Ft) : 32 

Drilling Method: Roto-Sonic Screen Length (tt): 

Sampling Method: Continuous Core Ground Surface Elev. : 

o 

Graphic 
Log 

Soil / Geologic 
Description 

SILTY SAND (SM) : [FILL] 

SILTY SAND (SM) : Reddish Brown 
Silty Sand with Gravel, Corase 
Sands 

SILTY GRAVEL (GM): Reddish 
Brown Silty Gravel with Sand 

10~~~~~-------------------------~ 

SILTY SAND (SM) : Reddish Brown, 
Silty Sand with Gravel and Coarse 
Sand 

SILTY GRAVEL (GM): Reddish 
Brown , Silty Gravel with Sand 

SILTY SAND (SM): Reddish Brown, 
Silty Sand with Gravel 

SILTY SAND (SM): Reddish Brown, 
Silty Sand with Gravel 

Brown, Clayey 
Gravel 

SILTY SAND (SM) : Reddish Brown, 
Silty Coarse Sand with Gravel 

Sample 
No. 

30-70 

1692.90 feet NA VD88 

Well Completion 
Details 

Bentonite chip seal 

•. ' 2" diameter Schedule 40 PVC 
casing 

Page 1 of 2 



KLEINFELDER 
Project Name: BRC Aquifer Test 

Site Location: Henderson, NV 

Project No: 83173 

Client: BRC 

Drilling Company: Boart Longyear 

Drill Rig Type : B.L. - GP24-300RS 

Drilling Method: Roto-Sonic 

Sampling Method: Continuous Core 

70 

Soil / Geologic 
Description 

SANDY CLAY (Cl): Reddish 
Brown-Brown, Sandy Clay, Fine 
Sand 

CLAY (Cl): Light Greyish Brown 
Clay with Sand, Trace Gravel 

SANDSTONE (SS) : Muddy Creek 
Formation (TMC) , Light 
Brown-Brown, Silty/Clayey 
Sandstone 

Start Date: 6/1/07 

End Date: 6/1 /07 
Total Hole Depth (tt) : 70 

Hole Diameter (in): 8 

Well Diameter (in): 2 

Water Level (Initial, Ft): 32 

Screen Length (tt): 30-70 

Ground Surface Elev. : 1692.90 feet NAVD88 

Sample 
No. 

-: 
1 f: ,-
c::::J . 

~: 
f---{ ,--
;
t-----Jt·· 
r
;- . ,- , ,--
L-..! 

: 
~t .. :/ 

;- , ,,-

·R .. ,' 
L-..! ' 

DRILLING LOG 

Well No. AA-09-0W 
Logged By: Davis 

Checked By:G. Carter 

Permit No.: 

Well Completion 
Details 

#10/20 Colorado Silica Sand 

2" diameter, 0.020" slot, 
Schedule 40 PVC screen 

#10/20 Colorado Silica Sand 

Page20f 2 



Log of Boring No. BRC-SB-09-C 
BMI Site - Hydrogeologic Characterizati on 

Henderson, Nevada 

Dri ll ing Method: Sonic 
Dri lli ng Equipment: Rotary Sonic 
Drill ing Contractor: ProSonic 
Dri ller: ProSonic 

Sample Type: N/A 
Sample Interval Cont. 

Logged By: Jennifer Wiley 
Date Started : 06/09/04 
Date Completed: 06/09/04 

~ "tI 

C cu <1> <1> > .: III .J i:: 0 
<1> <.> .!!I 'u; .cOO c. g <1> Qj <1>>-_:il ~ c c:: c::cu c.~ 

~ <1> C <1> <1> <1> <1> C 
C. -od: 0 ~ c. c. c. ... 

E E E Eo IV IV > IV IV 00 
IV - 0 

<1> 00 00 00 a:: iii 

o 

Type of Surface Seal: 
Blank Casing Type/Size: 
Screen Type/Size: 
Transition Sand Type: 

, 
.J.-~ 

Basic Remediatioll 
c o \I .. A. S 'I' 

Borehole Tota l Depth : 67 ft bgs 
Borehole Diameter: 8.5 in 
Boring Location : Location 9 (Well 10 : MCF-09B) 
Depth to Water (ft. bgs): NA sz 

Monitoring Well Construction 

Bentonite-Grout Screen Slot Size: 0.01 0 in 
4" Sch 80 PVC Top of Screen (ft. bgs): 105 ft bgs 
4" Sch 80 PVC Bottom of Screen (ft. bgs): 125ftbgs 
N/A Type of Sand Pack: #2 x 12 

Soil Description Well Construction 

~oo~~r;;e nt well 
box with 
concrete apron 
and ballards 

For lithologic interpretation. see boring log BRC·SB-09-A Cement 
Bentonite 
Grout 

·10 4" Blank PVC 
Riser Pipe 

·20 

Bentonite seal 

Project No. 3850360 Log of Boring: BRC-SB-09-C 

~ MWH Page 1 of 3 



, 
J..-~ 

BMI Site - Hydrogeologic Characterization Basic'RcmediatiOIl 
C OM " " S 'f 

Henderson, Nevada 

~ 't:I 

C iU Q) Q) 

...J 1= > .= III 
Q) o~ S 'u; 

.s;: CIl Co .2! 0 .... 
Q) Q) Q)>-.... 5 >- c: a::~ a::iU Co- l-

Q) c: Q) c: Q) Q) Q) -ct e .S! Q. Q. Q. Co ... 
-; E E E Eo 
> m m m m - e 
Q) CIl CIl CIl CIl a:: 
iii 

-30 

-40 

-50 

Project No. 3850360 

«D> MWH 

>-
Cl 
0 
"0 
5 
:J 

Log of Boring No. 

Soil Description 

For lithologic interpretation. see boring log BRC-SB-09-A 

BRC-SB-09-C 

Well Construction 

.=. 

.=. 

.=. 

Bentonite seal 

#10 x 20 Sand 
Pack 

4" 0.010 Slot 
PVC screen 

Log of Boring: BRC-SB-09-C 

Page 2 of 3 
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BMI Site - Hydrogeologic Characterization B ~< aslC eme laBOR 
c 0 \I ,. A .s y 

Henderson, Nevada Log of Boring No. BRC-SB-09-C 

~ 1:1 

C ;; 0> 0> 
> ,: I/) 

...J 0> c= o~ S'u; 
.:;: CIl c. .2l ...... 

0> 0> 0>>' ... :i ~ c o::~ 0::;; Q.-
0> C >. 

0> c 0> 0> 0> Cl 
0,2 C. C. C. 

-<I: 0 c. ... 
'1ii E E E E 0 '0 Well Construction > '" '" '" 

", ... 0 £ 
0> CIl CIl CIl CIl ii: :.J Soil Description iii 

#10 x 20 Sand 

-60 
Pack 

-
For lithologic interpretation, see boring log BRC-SB-09-A 

Threaded PVC 
Well Base Cap 
Cement 
Backfill 

Project No. 3850360 Log of Boring: BRC-SB-09-C 

({D) MWH Page 3 of 3 



KLEINFELDER 
Project Name: 

Site Location: 

Project No: 

Client: 

BRC Aquifer Testing 
Henderson, NV 

83173 
BRC 

Start Date: 

End Date: 

Total Hole Depth (tt): 

6/02/07 
6/02/07 

55 
Hole Diameter (in): 8 

Drilling Company: Boart Longyear Well Diameter (in): 2 

Drill Rig Type: Boart Longyear Water Level (Initial, Ft): 24 

Drilling Method: Roto-Sonic Screen Length (tt): 15-55 

Sampling Method: Continuous Core Ground Surface E/ev.: 1625.69 feet NA VD88 

.r::. 
0.. 
Q) 

o 

o 

l 

Graphic 
Log 

o 

o 

o . . ' . 
o . 0 

o . 
o 

o . '. 

Soil/Geologic 
Description 

SILTY GRAVEL (GM): Reddish 
brown Silty Gravel with Sand 

SILTY SAND (SM): Reddish Brown 
Silty Sand with Gravel, Medium to 
Coarse Sand Fine to Medium 
Grained Gravels 

SILTY GRAVEL (GM): Reddish 
brown Silty Gravel with Sand 

SILTY SAND (SM) : Reddish brown 
Silty Sand with Gravel, Fine to 
Medium Grained sand, Fine to 
Medium grained Gravels 

SILTY GRAVEL (GM): Reddish 
Brown Silty Gravel with Sand, 
Coarse Gravel 

SILTY SAND (SM): Reddish Brown 
Silty Sand with Gravel 

CLAY (CL): Yellowish Green 
Gypsyferous Clay 

CLAYEY SILT (ML): Redish 
Brown-Brown Clayey Sand/Silt 

Sample 
No. 

DRILLING LOG 

Well No. AA-20-0W 
Logged By: Davis 
Checked By:G. Carter 

Permit No.: 

Well Completion 
Details 

Bentonite chip seal 

2" diameter Schedule 40 PVC 
casing, 0.020" slot well screen 

#10/20 Colorado Silica Sand 

Page 1 of 2 



KLEINFELDER 
Project Name: BRC Aquifer Testing Start Date: 6/02/07 

Site Location: Henderson, NV End Date: 6/02/07 

Project No: 83173 Total Hole Depth (tt): 55 

Client: BRC Hole Diameter (in) : 8 

Drilling Company: Boart Longyear Well Diameter (in): 2 

Drill Rig Type: Boart Longyear Water Level (Initial, Ft) : 24 

Drilling Method: Rota-Sonic Screen Length (tt) : 

Sampling Method: Continuous Core Ground Surface Elev.: 

40 

50 

Graphic 
Log 

Soil 1 Geologic 
Description 

SILT (ML) : Brown/ Reshish Brown, 
Thin Interbeds/ Lenses of Sandy Clay 

SANDSTONE (SS): Muddy Creek 
Formation (TMC) , Reddish Brown 
Silty Sandstone 

Sample 
No. 

15-55 

1625.69 feet NA VD88 

DRILLING LOG 

Well No. AA-20-0W 
Logged By: Davis 

Checked By:G. Carter 

Permit No.: 

Well Completion 
Details 

Page20f 2 



Log of Boring No. BRC-SB-20-A 
BMI Site - Hydrogeologic Characterization 

Henderson, Nevada 

Drilling Method : Rotary Sonic 
Drilli ng Equipment: Rotary Sonic 

Borehole Total Depth : 78.5 ft bgs 
Borehole Diameter: 8.5 in 

, ~ 
.J..-~ 

BasicTRemediatiOfl 
co \t )' A :'Ii 'f 

Dri lling Contractor: Prosonic Corporation 
Dri ller: Don Youngblood 

Boring Location : Location 20 (Well 10 : AA-20) 
Depth to Water (ft. bgs): 16.5 ft bgs :sz 

Sample Type: Split-Spoon (2"10) Monitoring Well Construction 
Sample Interval Varies 

Logged By : Adam Norris 
Date Started : 7/10104 
Date Completed : 7/11/04 

c:- 'C 

e- iii 
0> 0> > ,!: f/J 

..J r: 0 
0> (.) 5'ijj 

£:~ c. S 0> ~ 0>>-

~ c= a:: a:: iii c.- 0> 
0> c= 0> 0> 0> ~ 0> c= 
0 ,2 C. C. c. -« 

E c. .. 
iii E E I'tI E 0 
> I'tI I'tI en 1'tI- 0 
0> en en en ii: iii 

0 

0 

0 

0 

0 

0 

0 

0 

0 

-10 

0 

0 

0 

0 

0 

0 

0 
0.5/1.5 

0 

0 

·20 0 

0 

0 

Project No. 3850360 

«ID MWH 

Type of Surface Seal: 

Blank Casing Type/Size: 

Screen Slot Size: 

Top of Screen (ft. bgs): 
0,010 in 
-10 ft bgs 

Screen Type/Size: 

Bentonite-Grout 
4" Sch 80 PVC 
4" Sch 80 PVC 
NIA 

Bottom of Screen (ft. bgs): -30 ft bgs 
Transition Sand Type: Type of Sand Pack: 

>-
Ol 
0 
'0 
£: 
:.J Soil Description 

SM: Silty sand with gravel, pale brown (10YR 6/3), dry, subangular to subrounded sand, 
nonplastic silt, subangular to subrounded fine to coarse volancic gravel (up to 3" long). 
Approximately 20% gravel, 10% coarse sand, 15% medium sand, 35% fine sand, 20% silt and 
no clay. 

Collected sample BRC-SB-20-A-0 

Silty sand with gravel, yellowish brown (10YR 5/4), dry, subangular to subrounded sand, 
nonplastic silt, subangular to subrounded fine to coarse volanic gravel (up to 3" long). 
Approximately 25% gravel, 10% coarse sand, 10% medium sand, 35% fine sand, 20% silt and 
no clay. 

Collected sample BRC-SB-20-A-7 

Silty sand w ith gravel, brown (7.5YR 5/4), dry to moist, subangular to subrounded sand, 
nonplastic silt, subangular to subrounded fine to coarse volanic gravel (up to 3" long), trace local 
cementation. Approximately 25% gravel, 10% coarse sand, 10% medium sand, 350% fine sand, 
20% silt and no clay. 

Silty sand with gravel, brown (7.5YR 5/4), mOist, subangular to subrounded sand, nonplastic silt, 
subangular to subrounded fine to coarse volanic gravel ( up to 2" long), trace local weak to 
moderate cementation. Approximately 25% gravel, 10% coarse sand, 10% medium sand, 35% 
fine sand, 20% silt and no clay. 

Silty sand wi th gravel, brown (7.5YR 513), meist, subangular to subrounded sand, nenplastic to 
very low plasticity silt, subangular to subrounded fine to coarse volanic gravel ( up to 2" long), 
trace local weak cementation. Approximately 20% gravel, 10% coarse sand, 15% medium sand, 
35% fine sand, 20% slit and no day 

Becomes \Yet @ approximately 16.5' bgs. 

Collected sample BRC-SB-20-A-17~ 5 

Silty sand with gravel, brown (7.5YR 5/4), wet, subangular to subrounded sand, nonplastic silt, 
subangular to subrounded fine to coarse volanic gravel ( up to 2" long). Approximately 20% 
gravel, 10% coarse sand, 20% medium sand, 30% fine sand, 20% silt and no day 

Traces loca l volanic cobbles (up to 5" long). 

Silty sand with gravel, brown (7.5YR 413), subangular to subrounded sand, nonplastic silt, 
subangular to subrounded fine to coarse volanic gravel ( up to 3" long), trace local volcanic 
cobbles (up to 4" long). Approximately 20% gravel, 10% coarse sand, 20% medium sand, 30% 
fine sand, 20% silt and no clay 

Log of Boring: 

#2 x 12 

Well Construction 

concrete apron 
and ballards 

Cement 
Bentonite 
Grout 

Bentonite seal 

4" Blank PVC 
Riser Pipe 

#1 0 x 20 Sand 
Pack 

4" 0.010 Slot 
PVC screen 

BRC-SB-20-A 

Page 1 of 3 



BMI Site - Hydrogeologic Characterization 

Henderson, Nevada Log of Boring No. 

~ 'tl 

C iii Ql Ql 

..J > > ,= II) 
Ql ... 0 

~ ~'iii .c OO c. Ql U 

C Ql Ql>' ... :iil ~ 0::: Ql 0::: iii c.- ~ Ql c:: >. 
Ql c:: Ql Ql Ql Cl 
Cl ,2 C. C. C. 

-<I: 0 c. ... 
1;j E E E E 0 

Cl 
'0 

> CII CII CII CII- S Ql 00 00 00 00 a:: :.::i Soil Description iii 

a Silty sand with gravel, brown (7.5YR 4/3), wet, subangular to subrounded sand, nonplastic silt , 
subangular to subrounded fine to coarse volanic gravel ( up to 2" long). Approximately 20% 

a gravel, 10% coarse sand, 25% medium sand, 25% fine sand, 20% silt and no clay 

a ML: Sandy silt, pale brown (1 OYR 6/3), moist to wet, nonplastic to low plasticity fines, 

a subangular to subrounded sand. Approximately 30% fine sand, 70% silt and trace % clay 

a 

· 30 a Silt with clay and sand, brown (7.5YR 5/3) , moist, very stiff, nonplastic to low plasticity fines, 
subangular to subrounded sand. Approximately 10% fine sand, 80% silt and 10% clay .. 

a 

o 

Clayey silt, brown (7.5YR 5/4), moist, hard, nonplastic to low plasticity fines. Approximate ly 
80silt and 20% clay. 
Sandy silt, light yellowish brown (1 OYR 6/4) , moist, nonplastic silt, subangular to subrounded 
sand. Approximately 40% fine sand, 60% silt and no clay .. 

Grab 0.5/0.5 Collected sample BRC-SB-20-A-36.5 

Sandy silt with clay, light yellowish brown (10YR 6/4), wet, nonplastic to low plasticity fines, 
subangular to subrounded sand. Approximately 35% fine sand, 55% silt and 10% clay .. 

a Clayey silt, light brown (7.5YR 614), moist, very stiff, nonplastic to low plasticity fines. 

-40 
Approximately 85% silt and 15% clay. 

a 

a 
Clayey silt, light brown (7.5YR 614) , moist, very stiff, nonplastic to low plasticity fines. 

a Approximately 5% fine sand, 85% silt and 15% clay. 

Clayey silt, light brown (7.5YR 614) , moist, very stiff, nonplastic to low plastici ty fines. 
Approximately 5% fine sand, 85% silt and 15% clay. 

Grab Collected sample BRC-SB-20-A-47 

a Silt with sand, brown (7.5YR 5/3), moist, very stiff, nonplastic to low plasticiy fines, subangular to 
subrounded sand, Approximately 10% fine sand, 80% silt and 10% clay. 

·50 Collected sample BRC-SB-20-A-56.5 

SM: Silty sand, yellowish brown (10YR 5/4), wet, subangular to subrounded sand, nonplastic 

a silt. Approximately trace % medium sand, 65% fine sand, 35% silt and no clay. 

II II 
ML: Clayey sandy silt, yellowish brown (10YR 5/4) , wet, nonplastic to 101'1 plasticity fines, 
locally subangular to sub rounded sand, Approximately 30 % fine sand, 55% silt and 15% clay. 

SM: Silty sand, yellowish brown (10YR 5/6) , wet, nonplastic to low plasticity fines, subangular 
to subrounded sand, nonplastic silt. Approximately 10% fine sand, 80% silt and 10% clay. 

I I I ML: Silt with clay, yellowish brown (10YR 5/4) , moist, nonplastic to low plastici ty fines, 

Grab 0.5/0.5 
, 1\ subangular to subrounded sand. Approximately 10% fine sand, 80% silt and 10% clay. a 

a 

III I 
SM: Silty sand, brown (7.5YR 5/4) , wet, subangular to subrounded sand, nonplastic silt. 1\ Approximately 65% fine sand, 35% silt and no clay. 

Project No. 3850360 Log of Boring: 

<m> MWH 

\ J.-____ 
Basic'Remediatioll 

c:: 0 \I ,. " s y 

BRC-SB-20-A 

Well Construction 

#10 x 20 Sand 
Pack 

Threaded PVC 
Well Base Cap 

Cement 
Backfill 

BRC-SB-20-A 
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BM I Site - Hydrogeologic Characterization 

Henderson , Nevada 

i::' 'C 

C iii Cll Cll 
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o 

Project No. 3850360 

«D> MWH 

>. 
Cl 
0 
"0 
oS 
:J 

Log of Boring No. 

Soli Description 

ML: Clayey silt, light olive gray (5Y 612), moist, very stiff, nonplastic to low plasticity fines, 
some gypsum. Approximately 80% silt and 20% ciay. 

Becomes brown (7.5YR 5/3) @ approximately 59' bgs. 

Clayey silt, light brown (7.5YR 6/4), moist, very stiff, nonplastic to low plasticity fines, some 
gypsum. Approximately 80% si lt and 20% clay. 

Clayey silt, light brown (7.5YR 6/4), moist, very stiff, nonplastic to low plasticity fines, some local 
gypsum. Approximately 80% silt and 20% clay. 

Collected sample BRC-SB-2D-A-67 
Clayey silt, greenish gray (5GY 6/1), moist, very stiff, nonplastic to low plasticity fines. 
Approximately 80% silt and 20% clay. 

Clayey silt, greenish gray (5GY 5/1), moist, very stiff, nonplastic to low plasticity fines. 
Approximately 80% silt and 20% clay. 

Clayey silt, dark greenish gray (5GY 4/1), moist, non plastic to low plasticity fines. Approximately 
80% silt and 20% day. 

Collected sample BRC-SB-20-A-77 

Log of Boring: 

\ .J...-_______ 
Basic'Remediatioll 

c t) M ,. A .'" Y 

BRC-SB-20-A 

Well Construction 

Cement 
Backfill 

BRC-SB-20-A 
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KlEINFElDER 
Project Name: 

Site Location: 

Project No: 

BRC Aquifer Testing 

Henderson, NV 

83173 

Start Date: 

End Date: 

Total Hole Depth (tt): 

6/5/07 

6/5/07 

60 

Client: BRC Hole Diameter (in): 8 

Drilling Company: Boart Longyear Well Diameter (in): 4 

Drill Rig Type: B.L. - GP24-300RS Water Level (Initial, Ft): 11 

Drilling Method: Roto-Sonic Screen Length (tt): 10-60 

Sampling Method: Continuous Core Ground Surface Elev.: 1578.39 feet NAVD88 

o 

30 

Graphic 
Log 

· ..• 0 .... 
"' 0 . 

.. 
. 0 _ 

· (y . 0 

Soil ! Geologic 
Description 

SIL TV SAND (SM): Light Brown 

WELL GRADED SAND (SW/SM): 
Brown With Gravel 

- WELL GRADED SAND (SW/SC) : 
_0_ . With Clay and gravel 

· .'0· 
o _. _ .. 

'0 

WELL GRADED GRAVEL (GW/GC): 
With sand and clay , cobbles 

WELL GRADED SAND WITH 
GRAVEL AND CLAY (SC) : Medium 
to coarse sand, medium to coarse 
grained gravel 

Sample 
No. 

DRILLING LOG 

Well No. AA-08-EW 
Logged By: Davis 

Checked By:G . Carter 

Permit No.: 

Well Completion 
Details 

Locking Stove-Pipe 
Monument wi Concrete Vault 
and Ballards. 3.1' Stick-up 

Bentonite chip seal 

4" Diameter Schedule 40 PVC 
Casing, 0.020" Slot Well 
Screen 

#10/20 Colorado Silica Sand 

Page 1 of 2 



KLEINFELDER 
Project Name: 

Site Location: 

Project No: 

Client: 

BRC Aquifer Testing 

Henderson, NV 

83173 

BRC 

Drilling Company: Boart Longyear 

Drill Rig Type: B.L. - GP24-300RS 

Drilling Method: Roto-Sonic 

Sampling Method: Continuous Core 

.r::. 
0.. 
<ll 
o 

Graphic 
Log 

Soil / Geologic 
Description 

GRAVELY/CLAYEY SAND (SC) : 
Brown 

Start Date: 6/5/07 

End Date: 6/5/07 

Total Hole Depth (ft): 60 

Hole Diameter (in): 8 

Well Diameter (in) : 4 

Water Level (Initial, Ft) : 11 
Screen Length (tt) : 10-60 

Ground Surface Elev.: 1578.39 feet NAVD88 

Sample 
No. 

CLAYEY GRAVEL (GC) : Cemented 
with sand 

MUDDY CREEK FORMATION 
(TMC): Grayish Brown/Brown, 
Clayey sand with gravel 

DRILLING LOG 

Well No. AA-08-EW 
Logged By: Davis 

Checked By:G. Carter 

Permit No. : 

Well Completion 
Details 

#10/20 Colorado Silica Sand 

4" Diameter, 0.020" Slot 

L---L_~~;;;;;;;;;;;;;--..:..J Stop sampling at 60 feet bgs. 
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KLEINFELDER 
Project Name: BRC Aquifer Testing Start Date: 6/4/07 

Site Location: Henderson, NV End Date: 6/4/07 

Project No: 83173 Total Hole Depth (tt): 60 

Client: BRC Hole Diameter (in): 8 

Drilling Company: Boart Longyear Well Diameter (in): 2 

Drill Rig Type: B.L. - GP24-300RS Water Level (Initial, Ft) : 11 

Drilling Method: Roto-Sonic Screen Length (tt): 

Sampling Method: Continuous Core Ground Surface Elev. : 

Graphic 
Log 

Soil 1 Geologic 
Description 

SilTY SAND (SM): Light Brown, 
With gravel 

WEll GRADED SAND (SM) : With 
Silt and gravel , Medium to coarse 
grained sand 

SANDY CLAY (Cl) : Brown, with 
lenses of Sand 

30-¥~~~~9-------------------------~ 

WEll GRADED SAND WITH SilT 
(SW/SM): Dark Brown, Fine to 
coarse grained sand 

Sample 
No. 

-OWA,15-1 

10-60 

1577.90 feet NAVD88 

DRILLING LOG 

Well No. AA-08-0W 
Logged By: Davis 

Checked By:G. Carter 

Permit No.: 

Well Completion 
Details 

locking Stove-Pipe 
Monument wi Concrete Vault 

: and Ballards. 3.1' Stick-up 
I 

I 

I Bentonite chip seal 

2" Diameter Schedule 40 PVC 
Casing, 0.020" Slot Well 
Screen 

#10/20 Colorado Silica Sand 

Page 1 of 2 



K LEI N FELDER 6380 Polaris Avenue 
Las Vegas , N evada 89118 

736-2936 Fax 361 

Project Name: BRC Aquifer Testing Start Date: 6/4/07 

Site Location: Henderson, NV End Date: 6/4/07 

Project No: 83173 Total Hole Depth (tt): 60 
Client: BRC Hole Diameter (in) : 8 
Drilling Company: Boart Longyear Well Diameter (in): 2 

Drill Rig Type: B.L. - GP24-300RS Water Level (Initial, Ft): 11 

Drilling Method: Roto-Sonic Screen Length (tt): 

Sampling Method: Continuous Core Ground Surface Elev.: 

WELL GRADED GRAVEL (GW): 
With sand 

MUDDY CREEK FORMATION 
(TMC): Grayish Brown, Clayey Sand 

50-~~~--~-------------------------~ 

60 

Reddish Brown Sandy Clay, weakly 
cemented 

10-60 

1577.90 feet NAVD88 

L-~ ____ ~~ __ ~~ 

DRILLING LOG 

Well No. AA-08-0W 
Logged By: Davis 

Checked By:G. Carter 

Permit No.: 

Well Completion 
Details 

#10/20 Colorado Silica Sand 

2" Diameter, 0.020" Slot 

Stop sampling at 60 feet bgs. 
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KLEINFELDER 
Project Name: BRC Aquifer Test Start Date: 6/5/07 

Site Location: Henderson , NV End Date: 6/5/07 

Project No: 83173 Total Hole Depth (tt): 50 

Client: BRC Hole Diameter (in): 8 

Drilling Company: Boart Longyear Well Diameter (in) : 2 

Drill Rig Type: B.L. - GP24-300RS Water Level (Initial, Ft): 10.5 

Drilling Method: Roto-Sonic Screen Length (tt): 

Sampling Method: Continuous Core Ground Surface Elev.: 

o 

Graphic 
Log 

Soil / Geologic 
Description 

SILTY SAND (SM) : Brown, With 
gravel 

10-r------~-------------------------~ 

WELL GRADED SAND (SM): With 
Gravel and Clay 

20-r--------------------------------~ 

. ci . 

0 " 
. 0 _ 

GRAVEL WITH SAND AND CLAY 
(GW): Weakly to Moderately 
cememted 

GRAVELLY SAND WITH CLAY 
• (::) . 0 (SW/SC) : Brown 

Sample 
No. 

10-50 

1577.38 feet NAVD88 

DRILLING LOG 

Well No. AA-08-0W 
Logged By: Davis 

Checked By:G. Carter 

Permit No.: 

Well Completion 
Details 

Locking Stove-Pipe 
Monument wi Concrete Vault 
and Ballards . 3.1' Stick-up 

Bentonite chip seal 

2" Diameter Schedule 40 PVC 
Casing, 0.020" Slot Well 
Screen 

#10/20 Colorado Silica Sand 

Page 1 of 2 



KLEINFELDER 
Project Name: BRC Aquifer Test Start Date: 6/5/07 

Site Location: Henderson, NV End Date: 6/5/07 

Project No: 83173 Total Hole Depth (tt): 50 

Client: BRC Hole Diameter (in): 8 

Drilling Company: Boart Longyear Well Diameter (in): 2 

Drill Rig Type: B.L. - GP24-300RS Water Level (Initial, Ft): 10.5 

Drilling Method: 

Sampling Method: 

. :0· 

Rota-Sonic 

Continuous Core 

Soil / Geologic 
Description 

Screen Length (tt): 

Ground Surface Elev.: 

Sample 
No. 

GRAVEL (GW): Cemented (Refusal) 

50 

10-50 

1577.38 feet NAVD88 

~~--~~~--~ 

DRILLING LOG 

Well No. AA-08-0 
Logged By: Davis 

Checked By:G. Carter 

Permit No.: 

Well Completion 
Details 

#10/20 Colorado Silica Sand 

2" Diameter, 0.020" Slot 

Stop sampling at 50 feet bgs. 

Page2of2 



APPENDIX E 

NDEP COMMENTS ON SEPTEMBER 25, 2007 

VERSION AND CORRESPONDING RESPONSES 



 
 
 
 
 
 
 
 

November 1, 2007 
 
Mr. Mark Paris 
Basic Remediation Company (BRC)  
875 West Warm Springs 
Henderson, NV  89011 
 
Re.:  Nevada Division of Environmental Protection Response to:  

Implementation of the Revised Aquifer Testing Work Plan 
dated September 25, 2007  

 NDEP Facility ID# H-000688 
 
Dear Mr. Paris: 
 
The NDEP has received and reviewed BRC’s document identified above and provides comments below 
and in Attachment A: 
 
Please provide a revised report, including a fully annotated, response to comments letter by December 
15, 2007.  There are substantial compounded errors in this report, however the actual data from the 
investigation appears to be usable, pending additional quality assurance and potential re-analysis of raw 
data.   
 
Should you have any questions or concerns, please do not hesitate to contact me at (702) 486-2850x247 
or brakvica@ndep.nv.gov. 
 

Sincerely, 
 
 
 

Brian A. Rakvica, P.E. 
Supervisor, Special Projects Branch 
Bureau of Corrective Actions 

BAR:s 
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cc: Jim Najima, NDEP, BCA, Carson City 
 Barry Conaty, Akin, Gump, Strauss, Hauer & Feld, L.L.P., 1333 New Hampshire Avenue, N.W.,  

Washington, D.C. 20036 
 Brenda Pohlmann, City of Henderson, PO Box 95050, Henderson, NV 89009 
 Mitch Kaplan, U.S. Environmental Protection Agency, Region 9, mail code: WST-5,  

75 Hawthorne Street, San Francisco, CA 94105-3901 
Rob Mrowka, Clark County Comprehensive Planning, PO Box 551741, Las Vegas, NV, 89155- 

1741 
Girard Page, Clark County Fire Department, 575 East Flamingo Road, Las Vegas, Nevada 89119 
Ranajit Sahu, BRC, 311 North Story Place, Alhambra, CA 91801 

 Rick Kellogg, BRC, 875 West Warm Springs, Henderson, NV  89011 
 Sherry Bursey, Davis, Graham & Stubbs, LLP, 1550 17th Street, Suite 500, Denver, CO 80202 

Tara Bahn, U.S. Department of Justice, PO Box 23896, Washington, DC 20026-3986 
 Craig Wilkinson, TIMET, PO Box 2128, Henderson, Nevada, 89009-7003 

Kirk Stowers, Broadbent & Associates, 8 West Pacific Avenue, Henderson, Nevada 89015 
George Crouse, Syngenta Crop Protection, Inc., 410 Swing Road, Greensboro, NC 27409 
Nicholas Pogoncheff, PES Environmental, Inc., 1682 Novato Blvd., Suite 100, Novato, CA 94947-7021 
Susan Crowley, Tronox, PO Box 55, Henderson, Nevada 89009 
Keith Bailey, Environmental Answers, 3229 Persimmon Creek Dr, Edmond, Oklahoma 73013 
Sally Bilodeau, ENSR, 1220 Avenida Acaso, Camarillo, CA 93012-8727 
Lee Erickson, Stauffer Management Company, P.O. Box 18890, Golden, Co  80402 

 Stan Smith, Olin Chlor Alkali, PO Box 86, Henderson, Nevada 89009 
 Michael Bellotti, Olin Corporation, PO Box 248, 1186 Lower River Road, Charleston, TN 37310-0248 

Curt Richards, Olin Corporation, PO Box 248, 1186 Lower River Road, Charleston, TN 37310-0248 
 Paul Sundberg, Montrose Chemical Corporation, 3846 Estate Drive, Stockton, California  

95209 
Joe Kelly, Montrose Chemical Corporation of CA, 600 Ericksen Avenue NE, Suite 380,  

Bainbridge Island, WA 98110 
Jon Erskine, Northgate Environmental Management, Inc., 300 Frank H. Ogawa Plaza, Suite 510, Oakland, CA  

94612 
Deni Chambers, Northgate Environmental Management, Inc., 300 Frank H. Ogawa Plaza, Suite 510, Oakland, CA  

94612 
  Robert Infelise, Cox Castle Nicholson, 555 California Street, 10th Floor, San Francisco, CA 94104-1513 
 Michael Ford, Bryan Cave, One Renaissance Square, Two North Central Avenue, Suite 2200, Phoenix, AZ 85004 

Brian Giroux, McGinley and Associates, 425 Maestro Drive, Suite 202, Reno, NV 89511 
Paul Hackenberry, Hackenberry Associates, LLC, 550 W. Plumb Lane B425, Reno, Nevada  

89509 
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Attachment A 
 

Section 3.2 Assess Short Term Water Level Fluctuations 
 
This brief section appears to indicate that adequate water level data were obtained for pre-test trend 
observation.  There is no mention of aquifer testing data correction using these data throughout the 
remainder of the report.  This issue requires further discussion in the revised report. 
 
Response:  Comments noted and corrections to the aquifer test data for AA-20 have been 
made.  An adjustment to water level changes over time was made (see Section 4.2.2). 
 
Section 3.3 Soil Borings and Monitoring Well Installation and Appendix A (boring logs) 
 
This brief section describes the drilling of ten soil borings and completing six as monitoring wells.  
Specific comments on boring/construction logs follow below.  Noted deviations from work plan appear 
to be insignificant (i.e., Rotosonic drilling was used where hollow stem auger was proposed, 
AQTESOLV software was specified for use where Aquifer Test Pro was used, Agarwal method for 
recovery solution was not proposed in work plan).  Other deviations (e.g., elimination of two aquifer 
tests based on slug testing results) are accounted for as results of professional judgment. 
 
It is noted that location AA-06 is screened across the Quaternary Alluvium (Qal)/ Muddy Creek 
formation (MCf) contact, however, the water bearing zone is currently only in the MCf.    Future 
monitoring results should be evaluated for this fact if the water level rises substantively. 
 
Locations AA-08EW, AA-08OWA, AA-08OWB, AA-09OW  are also screened across the Qal/MCf 
contact and the water bearing zone extends to the top of screen.  Hence in this case both formations are 
being evaluated; monitoring results should be "flagged" for this fact. 
 
Location AA-20OW, it appears that the MCf includes silty sandstone (SS), logged at 48 - 55 feet.  The 
MCf is also noted as SS in other borings at depth.  Please explain. 
 
Response:  AA-06 is a boring and not a new monitoring well.  The log shown in Appendix A 
and Table 1 of the report incorrectly lists AA-06 as a new monitoring well.  This is corrected in 
the revised report in the AA-06 boring log (Appendix A), Table 1, and Plate 1. 
 
New monitoring wells AA-08EW and AA-08OWA both have screens that cross the Qal/MCf 
contact.  The screen in monitoring well AA-08OWB is entirely within the Qal.  The two wells 
screened across the Qal/MCf are noted and are “flagged” as an alert on their respective logs 
(see Appendix A) for future monitoring purposes.   
 
Monitoring well AA-09OW is screened across the Qal/MCf contact and was also “flagged” as 
an alert on its logs(see Appendix A) for future monitoring purposes. 
 
The Upper Muddy Creek Formation is primarily silts and clay but occasionally includes 
discontinuous sandy lenses.  The sand lenses can be several feet thick but are discontinuous 
and difficult to correlate between borings. 
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Upper Muddy Creek Formation: The fine-grained lacustrine facies of the Upper Muddy Creek 
Formation are dominated by silts and clays, but also include discontinuous sand layers and 
lenses. (Kleinfelder, 2005). 
 
Reference:  Kleinfelder, 2005. Hydrogeologic Investigation – 2005, Phase V Drilling, American 
Pacific Corporation, Henderson, Nevada. July 27. 
 
 
Section 3.6 Laboratory Testing 
 
This section inadequately describes the laboratory testing of soil properties: only a brief listing of the 
sum of performed analyses is given, and there is no mention of these activities or reported results 
throughout the remainder of the report. The NDEP is left to parse through the voluminous Appendix 
B laboratory results, and to assemble these results into a spatial relationship. Further development of 
these data is requested (i.e., cross sections, maps, correlations with bore logs, etc.). 
 
Incorporation of this data to the CSM should be either presented, or the report should refer to the 
document or process where incorporation will be made, or this report should be an Attachment to the 
document which does incorporate results into CSM.  Since the CSM will likely be generated after the 
groundwater model it is suggested that these items be submitted with the revised report. 
 
Response:  The soil property results will be used to develop the conceptual site model in a 
separate document.  The soil properties will also be used to assign values to the computerized 
groundwater model based on the conceptual site model.  This is noted in the revised report 
text in Section 3.6. 
 
Section 4.1 Slug Testing and Appendix C 
 
The description of activities and results is brief.  All basic descriptions are provided, however details are 
lacking within this section.  Field logs and raw data should be provided.  The results and the 
interpretation of analysis also lack detail.  Additional detail should be provided in the revised report. 
 
Response:  Comment noted and more detail is included in the revised report in Section 4.1.  
The CD copy of the report also contains the raw slug test data in spreadsheet format. 
 
Two slug-in tests and two slug-out tests are generally performed at each location.  Slug out tests usually 
result in calculation of higher K - this is not the case with many of the test pairs, which may indicate that 
slug-out tests generally produced good data.  This is probably due to relatively low formation K, and the 
high contrast between formation and gravel pack.  This matter should be discussed in the revised report. 
 
Response:  Comment noted and more detail is included in the revised report in Section 4.1. 
 
Slug-in and slug-out K's, for both initial and secondary tests, appear to group well - K's vary by less than 
a factor of 2.  Given that K generally varies by orders of magnitude in nature, the tight grouping of K's 
for each location appears good.  This matter should be discussed in the revised report. 
 
Response:  Comment noted and more detail is included in the revised report in Section 4.1. 
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Total initial displacement is not reported for these tests, the NDEP finds that information helpful for 
quality assurance. Slug tests should generally displace 10 to 50 cm (Kruseman and de Ritter, 1970) in 
typical monitoring wells, in order to affect formation water levels substantively.  Please provide this 
information and discuss this matter in the revised submittal. 
 
Response:  Comment noted and the displacement by the slug has been added to Table 3.  
The initial displacement of groundwater in the wells fell within the 10 to 50 cm range in all 
cases using either the 10-foot or the 5-foot slug. 
 
 
Initial and secondary responses, and ending data noise, are evident in most test responses.  The tests all 
correctly focus on the secondary response, versus the primary gravel pack response.  This matter should 
be discussed in the revised report. 
 
Response:  Comment noted and discussion of the selected response are included in the 
revised report in Section 4.1. 
 
Section 4.2 Pumping Tests and Appendix D 
 
Again, description of activities and results is brief.  Field logs and raw data are not presented and should 
be in the revised report.  Based on the volume of error and questionability described below, NDEP 
highly recommends that raw data be included in electronic copy.  Also necessary for future user re-
analysis will be well logs for previously existing wells that were used for these tests. 
Specific comments for tests are provided below.  In general the tests appear to have been performed 
using good SOP.  The major points of good testing appear to have been covered: pre-test water level 
data were collected, constant pumping rates were determined using step testing, constant pumping rates 
were generally employed successfully, pumped water was containerized, sufficient water level data 
density appears to have been achieved, recovery testing was conducted at each location, monitoring 
wells were generally close enough for response measurement. 
 
Response:  Comment noted and all monitoring well logs used in the tests have been included 
in the revised report Appendix D.  The data loggers were set with either a one second interval 
or a one minute interval depending on the proximity to the pumping well.  The timing of the 
water level records produced rather large electronic data files.  The raw data is included along 
with the electronic version of the report on a CD since the data collected from any single well 
would be several hundred pages of data. 
 
 
One of the six planned tests (AA-26) was not conducted due to lack of site access agreement.  This 
location lies at the furthest north-east portion of the site, near the Las Vegas Wash.  Two other tests were 
not performed; however, the rationale (low expected K from results of slug testing) is acceptable. 
Tests were not run for long enough period to calculated specific yield.  This parameter may be important 
for future modeling, and will have to be assumed within reasonable ranges, and may need to be used as a 
sensitivity parameter. 
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Response:  Comment noted.  The comment “Tests were not run for long enough period to 
calculated specific yield.” not understood unless this comment refers to no storativity values 
available with slug testing. 
 
 
K was calculated for each location using data from multiple tests (including step, constant rate, and 
recovery tests).  The values are all tabulated for each location (good) and the average is also calculated.  
A better group statistic is the geometric mean (versus arithmetic mean), since K varies over orders of 
magnitude in nature.  NDEP’s calculations (below) show that the geometric mean of the K values differ 
from the simple mean by as much as 20%.  This is more appropriate for the end-user, and is less 
important for this document.  Hence, a report of any data statistic may be beyond the scope of this 
document. 
 
Response:  Comment noted and geometric mean values have been listed in the Tables 5, 7, 
and 9. 
 
 
 
 
Tabulated Ks AA-09 AA-20 AA-08 
K (ft/d) 18.8 78.1 256 
 35 26 1000 
 61.9 79 1020 
 21.5 85.2 900 
 34 14 566 
   571 
mean 34.24 56.46 718.8333 
Geometric mean 31.24 45.33 668.01 
Percent difference 8.7% 19.7% 7.1% 
 
Pre-test data appear to indicate generally less than 0.1 foot/day changes.  No correction to test data 
appears to be necessary (and none reported either). 
 
Response:  Comment noted. 
 
Section 4.2.1 Pumping Test at AA-09 
 
Table 5 reports K=34 ft/d for AA-09OW recovery test, however Appendix D reports 46.5.  Please 
clarify which is the correct value.  Using Appendix D value instead of tabulated value, final geometric 
mean K equals 33.3 ft/d, which is very close to tabulated value.  However, the corrected figures should 
be consistently reported (this sort of error is repeated for AA-20 test group detailed below). 
 
Appendix Ks AA-09 AA-20 AA-08 
K (ft/d) 18.8 78.1 256 
 35 26 1400 
 61.9 79 1430 
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 21.5 85.2 1260 
 46.5 140 566 
   571 
Geometric mean 33.26 71.84 817.67 
from Tablulated Ks above 31.24 45.33 668.01 
Percent difference 6.1% 36.9% 18.3% 
 
Response:  Comment noted and the value for AA-09 was checked in the revised report and the numbers 
reported are consistent between the text and Appendix D. 
 
 
These calculated K values are consistent with common charted values (Freeze and Cherry '79) for silty 
sand to middle clean sand.  The AA-09OW lithologic log compares with that classification for only the 
upper 4 feet of aquifer, and is relatively inconsistent for the lower 35 feet (clay, sandy clay and 
sandstone).  The log for well AA-09 was not provided, however, based on the AA-09OW log,  34 ft/d is 
very fast for a clay.  Please explain if the AA-09 log differs greatly from AA-09OW.  If not please 
justify this inconsistency. 
 
Response:  An expanded discussion about the K values in the AA-09 Pump test was included 
in the revised report in Section 4.2.1. 
 
 
Tests for AA-09: aquifer thickness parameter is listed as 20 feet for the step test and recovery solutions, 
but is listed as 10 feet for the constant rate test (Appendix D).  Please clarify which is correct.  This sort 
of error is repeated for AA-20 test group detailed below. 
 
Response:  Comment noted and corrections have been made in the revised report in Appendix 
D and reflected in Table 5 showing the correct thickness of the aquifer (33.7 feet) . 
 
Log AA-09-OW shows 38 feet of saturated thickness.  If AA-09 has similar screen and lithology, then 
the 10 or 20 foot aquifer thickness parameter (which ever is the correct value, see above) for this test 
analysis should be reviewed.  Since the Theis Equation solves for transmissivity (T=KD), an incorrect K 
by factors of 2 or more  can be calculated easily using the wrong aquifer thickness D. 
 
Response:  Comment noted.  The saturated thickness values have been checked on all of the 
aquifer tests and corrected in Appendix D and reflected appropriately in Table 5 (33.7 feet). 
 
Section 4.2.2 Pumping Test at AA-20 
 
All of the errors described above are observed here for this group of tables, logs and test solutions.  
NDEP requests that BRC re-address all aquifer testing (and slug testing) materials for correctness and 
consistency. 
 
Response:  Comment noted and corrections have been made in the revised report text and 
tables in Section 4.2.2. 
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Table 7 reports K=14 ft/d for AA-20OW recovery test, however Appendix D reports 140.  This 
translates to a 37% difference between tabulated versus appendix group geometric mean. 
Tests for AA-20: Aquifer thickness parameter is listed as 10 feet for the step test and recovery solutions, 
but is listed as 20 feet for the constant rate test (Appendix D).  Only one value should be correct, please 
clarify. 
 
Response:  Comment noted and corrections have been made in the revised report in Appendix 
D and reflected in Table 7 showing the correct thickness of the aquifer (22.9 feet). 
 
 
Log AA-20-OW shows 31 feet of saturated thickness, in clays and silts.  The log for well AA-20 was 
not provided; however, if AA-20 has similar screen and lithology, then the 10 foot or 20 foot aquifer 
thickness parameter for these test analyses should be reviewed.  The Theis Equation comment provided 
above applies here as well. 
 
Response:  Comment noted.  The saturated thickness values have been checked on all of the 
aquifer tests and corrected in Appendix D and reflected appropriately in Table 7 (22.9 feet). 
 
Section 4.2.3 Pumping Test at AA-08 
 
Table 9 lists three K values (for constant rate test) that do not match Appendix D values (see Table  
above).  This translates to an 18% difference between tabulated versus appendix group geometric mean. 
 
Response:  Comment noted and corrections have been made in the revised report in Appendix 
D and reflected in Table 9 showing the correct thickness of the aquifer (44.34 feet). 
 
Tests for AA-08: Aquifer thickness parameter is listed as 35 feet for the step test and constant rate 
solutions, but is listed as 25 feet for the recovery test (Appendix D).  Only one value should be correct, 
please clarify. 
 
Response:  Comment noted.  The saturated thickness values have been checked on all of the 
aquifer tests and corrected in Appendix D and reflected appropriately in Table 9 (44.34 feet). 
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FIELD LOGS FOR AQUIFER TESTS 
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KlEINFELDER AQUIFER TEST DATA:J. CoN 
Project Name: iJlT..C Number: g.3 Location: t:~?-e> /1. .. .I'll": t.UP\.F 
Pumped Well: AA20 Observation Wells: AAZQDW Sheet_l_of~ 
Source of Data: Distance from Pumped Well (ft): Measuring Point Height above Ground: 

" 

Test Started: Date: 7 LL 0 L...o 7 Time: LI:J:3 "J Pre-test Static Water Level (ft): 

Test Ended: Date: Time: Final Water Level (ft): 

Initial Totalizer Reading (gal): :L~71:Z, 1t Pump Capacity (type/hp): t;:), 75 /I)'J 
Final Totalizer Reading (gal): Range of Pumping Rates (gpm): 

Average Pumping Rate (gpm): 
Test Conducted by .(~ '5 J r.h M Y;j.-lMl:lic?."" 

Time Elapsed 0&ptI110 1lfa'wdown, 17 '2Jl '80 iN? Pumping 

(Hr:min:sec) 
Time Water Recovery Totalizer#/ Rate~~) Notes ~~~: J 

(minutes) (feet) (tt) 
(gallons) 

(gpm) ;:,A ~<!'t/S~ \L 
l/v:z~: :3,5"'z. 7q~z", <!J ~~. ~ /~f~71 '102;::' .. 0 

liP >3"3: 0 I'Z.. -t.ftf IJ 5Ia,r4-@ /&>63 
VtJ :"';;;{: 7 ... ~£.! 'jO,,:$ :'i" (? 

/0 ::57]: b /p ~o ~~CJ!i' 4,,-'t,j ('.;) 3,0 

It? :::sC;: 6 /.; fl5 75,° 
/1/:11"; g titS-/ "1 .. 2-
/0 :'13: 0 0 /0 q s-z 1,,0 '106 z. > 
/fJ ': '11 :00 If; "I,:;-~ 'I" r 3,0 
1t>:0~: "2-0 ~S-6 Op 6 3,,0 {/O;S/I =. 910~1 
/JiJ~l 3/ Lf603./ 3.0 " / 

II :05: 32 / .. 87 (1/.' Dr ::; 9 J 46 .. 2. \ 
1(0'1 : /. ctz 

...-

II f2. : 31 1,92 16:7 3 .. ~ 3.0 $~f.#1!/ p/v, $lfd/. 
1/ : 2'0 ~J(f7.0 1.87 4vv3.~1 3.& 
II :'2-~ : S~ 4&13&.6 gt> '~11 v",Jv. ifMI: /'1 1/.J8 
/1 : ~I :$8 1.78 410&.1 3.'0 

I 

II : 3(.. : (P'3 /.78 472") v $.0 , 
1\ :44 '1111 /,8/ +75l .. , fl j,o (//:4 f ':: 9,ao 9.''11 

-b:. ?, 47i!J(;· , 
, 

.I 
II 'So' /./JO J.O 

" : s':.~ : 8'7- UJ) 4 ?eJ; t;. 4- 3.0 
/'t-- :Ob %8i~ 1.13 IJ 48' t.·) ;$,0 

~et::'I':M d u,--fo 4Cb&, ~h1,{.J Pvc Ot, ' . - ~.t",\i'<f v, V 

~~ 
v J 

"5k .. Jf "/dljcJ;/l. -t 
J 

12 '/0 "0 ~f3? /.s 2. 4.0 

n'" %8$ L4~ 
It: (1...: f/48' /.l,.tJ 4 fJ$t1·q 4.0 
/7.,.. 'I') CJ"b: I. zip 48ft> $,<' ~.M (/p.O.\! '-' //lli 

12- '2" ~9i ,.'6/ 4B~4'.1 4. 0 
J 

12. :.1 tJ : 1()2 /;1.'1 '11Jj .J (J • 5.- IJ .. (j _{"t~!/ Vi'< k·", "1 . .1,' 
/1 :liCl : I ~.'l, L'/l l-p')/.,$ '1.t} 
r:~: II) : J'17 .. I ,21 j;~/) ~ .. 0 tt :0 
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KLEINFELDER AQUWER TEST DATA 
£ec:, 8.~ Ii'} ~£lll ~d " Project Name: Number: Location: 

Pumped Well: ~~, 2.0 Observation Wells: Sheet --L of~ 
Source of Data: Distance from Pumped Well (ft): Measuring Point Height above Ground: 

Test Started: Date: 77(070( Time: IJJ-;z.?:> Pre-test Static Water Level (ft): 

Test Ended: Date: Time: Final Water Level (ft): 

Initial Totalizer Reading (gal): Pump Capacity (type/hp): 

Final Totalizer Reading (gal): Range of Pumping Rates (gpm): 

Average Pumping Rate (gpm): 
Test Conducted by " 

Time Elapsed ~to Drawdown, 
Totalizer 

Pumping 

(Hr:min:sec) 
Time Water Recovery 

(gallons) 
Rate Notes 

(minutes) (feet) (tt) (gpm) 

/3, : 2,0 : 15', /2-& 5 17S,7 4·0 

I'd. :,~.~ It.. 7 522 ~.7 1. 0 

I~ :4( I?(~ I.tf -52.75.(" 4.0 \ 

/~ '.$ , /83 5321-.'1 4,0 ( ;!1"s2.. .:- ~91?~ _1 
5t),l~ a J4vo 

y-

14 'tJ I '3° .~.3~ - ~ 

N' :oz. g,.,4· - P' 
i"$ :4!J 3. .. $.0 ...... P \ 

It;, 'aq' .~.so 

It, : I eI I ,"5h.··j.. C()'Vl :.,fa~.t· Rc~,L.. 

It, , II) ·.;~d /.So 4,0 

lip : II 1 I,St;... 4,0 

1& 'II :3~ 1.3/ 4. 0 

1/f., : I Z. : t I- 2-/ :):5 71l. ( 4,0 

'1ft; :/~ .5 f.01 4,0 
"':f'M 1/ '*)/ v'f' f1>d; 

/(" :/~ ~ (,1-/ 4,d ,/ 

If; '20 ' II') }.27 :'5+11>,1) .f, () 

/(P :2"1 17 127 51'$/,Cf tho 

liP ::,.~ 
~ ... 2h /.2,;' "54.~+, ) 4.1} )(y\ If Ifi,! V't ad/. 

It, :4-(: y; I. ']..;2~ ,:)~ ,,}8, I 4,r) I 

Ie, '51 fl rlt, S5"~, g 4.0 . .," 

17 '150 SO I,Uf 5 {po&j,j 4,.0 ( 170 J ";" (Zt 1<) /.. 8') 
f.o~ Uv ")'(,{,;tf). fJ 1,0 .,t~· 

,/ 

1 " f Sn1 ViJ,.( \.t. 1'1 .' 

/1:],0 : )fO /,21 t.~ '7 ,.4'") :l' ,J ,a LI (J 
I 

/8 :/0 /20 I, ,~ 544Q, g 1.(1 
/)(.00 : 11t:f) j,()o1 ir!J7/. ~A~ 9·() ~ 

/4'( I": ( 'I fj I fl' ~ ·,l '~31 (} t.jJ! 

I ~( 'I J-'. ~ I ,r j, (jJ'1 [,tjo3 r1 t.; , {J 

10 : 0 0: :)),,0 , lO . f (,)'if;' d, ~,() 
, 
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5~C. 
KLEIN FELDER AQUIFER TEST DATA 

Project Name: Number: ~3111 Location: 

Pumped Well: A-- A -z- () Obse\Vation Wells: Sheet~of_>_ 
Source of Data: Distance from Pumped Well (ft): Measuring Point Height above Ground: 

Test Started: Date: -;!./I?!l Time: Pre-test Static Water Level (ft): 
i i 

Test Ended: Date: Time: Final Water Level (ft): 

Initial Totalizer Reading (gal): Pump Capacity (type/hp): 

Final Totalizer Reading (gal): Range of Pumping Rates (gpm): 

Average Pumping Rate (gpm): 

Test Conducted by 

Time Elapsed Depth to Drawdown, 
Totalizer Pumping 

(Hr:min:sec) 
Time Water Recovery 

(gallons) Rate Notes 
(minutes) (feet) (tt) (gpm) 

1.,{J:30 'LfjiJ /1/1... /.6 23. ~ 1/ () 
2(/0 2'70 /.1 (, 6 q /7" () ll,c; 
;0 :'/tl : .~{ ~t () I i/ .J I· '<#3~·\" if ".f .",~. ft 1.,/,; , 

7()9~o Jill}: 1,,"'''tJ' /,/6 " ') 
,,(;. 

ltt;{): LJ 10 /dJl .. 723ft 0 4, () 
J~ -{ II] : ~.ro j, tJJ 7.1f!2,() If / 0 
1,j : '1.2 : S.J 2- I. eli? '7 t'''.J ·0 -.,.)' 7 '0 fj,t; 
j.,1.j: /0: I),t;t) I. (J ( 7,7 {; .. (} !;,() 
Xf: 2// I, If) 77 ), l ( !f,O rtf'#! JP b.(~ 
')ti z/ : J, zt 

12# : 1, l : :2 I Z 1 
l1r2. q : "') 1/ ""', I' ~ 

7 :jq: ~, 
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. 
KLEINFELDER AQUIFER TEST DATA ~ \ 

Project Name: J)(c>c. /Jq \.\J/~'.':: Te s.f Number: tH713 Location: @,H\! 6,IC 
, 

Pumped Well: at!:. -06 -k~) Observation Wells: Sheet_'_ of_~ __ 

Source of Data: ~·t,"f'\S& (AV./ Distance from Pumped Well (ft): Measuring Point Height above Ground: 

Test Started: Date: 2lWio] Time: t 7 :7-1) Pre-test Static Water Level (ft): 

Test Ended: Date: { 1I'1&Z Time: Final Water Level (ft): 

Initial Totalizer Reading (gal): Pump Capacity (type/hp): 4~~h17,1 !!rH~ 
Final Totalizer Reading (gal): Range of Pumping Rates (gpm): 

Average Pumping Rate (gpm): 7-~ 
Test Conducted by "1m.f1,,6vtAP" 

. ,,"'. 

Time Elapsed 
Dr. 

DFaw8ewAr 
Totalizer 

Pumping ((?..{)~'M!.~t ... ) 

(Hr:min:sec) 
Time , ater Recovery 

(gallons) 
Rate Notes 

(minutes) (feet) (tt) (gpm) 

/2 :.$8 : 3.2..1 \ 

J;: 10 t6 112/8 f1. lp L I2.B'2.o:~> 
n :.f 2:. 2 .31.2~r· 2.0.0 

Is ' 13- .• :S 32.23 

I~ '14- 4· j?J"ZS ., 

Is :IS ;5 32,::1."1 
- -~---""-'-"-"- -.~-------~.~ 

.• ~ .... >~" •• -->"""'-"'"~~-,~ ''''''''''';~'"<' '_, __ ",' ..... ~~_,_"' .. ~"'".."'""'""""'....,,,.,,~ ...... '""",.w...., ----"'==._,"""""",", •• .-,,"'- ----- S 7'6i~ .--~".~~.~-~,~,.,. .. ""'-" .1, 

32.'f"t- $:k.Jtt', ' 

17 '20 {j CsY1&-:/o.",4· (2;.L.JJl. TeSt- - :3rA-J:fT.-
17 '2; , .3 $", :1.0 :2'1 

)7 ' .$ '2.. . 3:t. ~ I 28 
j{f: 30: Sl ,19 1.<J' 
1'1 : sf...: 31..1, '<1 
JC{JC;: ,J 1. '/'" 2.1 
~o'tlfV ' Z1.·/1 2-.,1 
tri 3{): ,U 119 1.9 

1.11 :(1 fJ : Jlt ,11 2, 
21 :36 :;'2.t!r/ 10/ 
22.:or;,: J2./q '1.Cf 

;( 2, :J& : SL!i'" J.q 
13 :00 : '511 fl" 

,:1\ 'ff' f 1. ~;1 
'3 :}.O : :3>2, !'t! %1 
tv 'OI:J ~Z-,I"1 ~, 

()O :'30 ~2-.po. :21 
tJ I :00 1;ZI/~ -;,'1 
at : '}o -;2-1 \1> 02' 

1(/1,'-00 11'/; 2' 
A"/; '30 3t.t1 l, 

O~:~ 3z..1'1 ,$1 

0'; : 30 3z., 11> ;/, 

oq : (j) 72-111 ;21 
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III KLEINFELDER SHEET~OF~ 

/!; f3 C, PROJECT NO. __ tb_' ~------,-I--,-7--L...~ ___ _ 
SUBJECT AAtlS C'iPh~/;wj' 1i:~f By ________ DATE 7/11~7 
PROJECT 
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r ,~,. ',' .......... , 
KLEINFELDER AQUIFER TEST DATA 

Project Name: l31ic., Number: Location: 

Pumped Well: IJA ,(,\ 't. etAJ -Observation Wells: !:l19· DB - o(AlA· 6{'.)/~, AA'" o'b Sheet -- of --J ,II 

Source of Data:- Distance from Pumped Well (ft): Measuring Point Height above Ground:. 

Test Started: Date: . 9,//c,,;S¥ Time: Pre-test Static Water Level (ft): 15--:1/ ... 
/ 

f/&.,,!,'b /!P'Jr;,,1 "::,M::(2~i) t. 
Test Ended: Date: Time: Final Water Level (ft): 

Initial Totalizer Reading (gal): 7~72-11 
I 

/Z4i:;:($wAU'Ump Capacity (type/hp): 

Final Totalizer Reading (gal): Range of Pumping Rates (gpm): 

Average Pumping Rate (gpm): 

Test Conducted by 

Time Elapsed Depth to Drawdown, 
Totalizer 

Pumping 
Time Water Recovery Rate Notes 

(Hr:min:sec) (minutes) (feet) (tt) 
(gallons) 

(gpm) A 

l::t : (lfj : e>O t(r>, ~~ ,,9---::;:2;1/ !?y!I 
1/1: ('1 : ~~., tiD.tls-
;:1 : 2-'( : Jo 41),11 r-=i'Y31 
11 :;?o 11''' 1041 ?::r.1=?1 n~1 , 

/?: *' :3<:> ';;:!;o Vt>.$~ '7'lioz./ ./23 "J 7' 1- ~ •• ,t!";J ;r" ~'IJ JP" 
" 

"'#la:: tE., -:r,~/-,..,:, 

11; :Pl) l?O ¢o.¥I 
I 

~&/'-'2> B 
lit : z.;, • I!J¢ t{f).3'3 fJ17 ,./ ~, 

;j 

." 

J 
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