
KlEINFElDER 

November 1, 2007 
Revised: November 29, 2007 
Project No: 83173.15 

Ranajit (Ron) Sahu, Ph.D., CEM 
Director of Environmental Services 
Basic Remediation Company 
875 West Warm Springs Road 
Henderson, Nevada 89011 

Subject: 

Dear Dr. Sahu: 

Slug Test Results 
BMI Common Area 
Henderson, Nevada 

This revised letter report describes the results of slug tests performed in ten monitoring 
wells located within the BMI Common Area. The slug tests were conducted using the 
SOP guidelines outlined in the Aquifer Testing Work Plan submitted to the Nevada 
Department of Environmental Protection (NDEP) in 2006. This report has been revised 
per NDEP's November 26, 2007 comments (see Appendix C). 

Kleinfelder performed aquifer slug tests in ten locations selected from the new 
monitoring wells installed during the 2007 field season. The locations for the monitoring 
wells tested were determined based on the lateral spacing between the wells and the 
formations screened in the wells. The slug tested wells included screened intervals in 
both the alluvial sediments and the underlying Muddy Creek Formation. 

The slug tests were performed using either a 10-foot displacement slug or 5-foot 
displacement slug. These displacement slugs were made by filling 2-inch diameter PVC 
pipe with sand and sealing both ends. The slug was quickly lowered into the wells 
creating rapid changes in groundwater levels that were recorded until groundwater 
levels had returned to or near the original or pre-test levels. Both the slug-in and slug­
out responses to groundwater level changes were recorded. Two complete slug-in and 
slug-out test cycles were completed on the monitoring wells with the exception of wells 
that had very slow recovery responses in which only one slug-in and slug-out sequence 
was performed. 
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An In-Situ Troll 700 data logger was used to record the water level changes occurring in 
the well during the test. The data logger was programmed to record water level 
changes once per second during the testing period. The groundwater level changes 
recorded by the data logger during the tests were uploaded for analysis into Aquifer 
Test Pro software from Waterloo Hydrogeologic. The Bouwer-Rice solution in Aquifer 
Test Pro was used to calculate the hydraulic conductivities listed in Table 1. 

The Bouwer & Rice Equation is: 

Rc*Rc * In(Re/Rw) 1 
K = ------------- * --- * In(Y1N2) 

2*Le T 

A) For partially penetrating wells the term In(Re/Rw) is: 
1 

(1.1 A + B * 1n{(H - Lw)/Rw}) 
In(Re/Rw) = (-- + ) 

( In(Lw/Rw) Le/Rw ) 

8) For fully penetrating wells the term In(Re/Rw) is: 
1 

(1.1 C) 
In(Re/Rw) = (------ + ------) 

(In(Lw/Rw) Le/Rw) 

where K = hydraulic conductivity 
Rc = radius of well/screen casing 
Re = effective radial distance over which 

delta-y is dissipated 
Rw = borehole radius 
H = saturated thickness of aquifer 
A = the Bouwer and Rice 'A' parameter 
8 = the Bouwer and Rice 'B' parameter 
C = the Bouwer and Rice 'C' parameter 

Lw = depth below water table to bottom of screen 
Le = length of wetted screen 
Y1 = drawdown (or up) at time T1 
Y2 = drawdown (or up) at time T2 
T = time between T1 and T2 

Plots of the test data are shown in Appendix A Boring logs for the wells tested are 
provided in Appendix B. 
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Table 1. Slug Test Results for the 8MI Common Area, Henderson, Nevada 

Slug 
Hydraulic 

Well Number Test Conductivity Screened Lithology 
Length (feet/day) 

AA-23R Slug In 1 10 feet B.84 Sand, Silty Sand, and Silt 
AA-23R Slug Out 1 10.00 (Alluvium) 
AA-23R Slug In 2 B.60 
AA-23R Slug Out 2 12.5 
DBMW-2 Slug In 1 10 feet 0.043 Sandy Clay, Clayey Sand 
DBMW-2 Slug Out 1 0.060 (Alluvium and MCF1) 

DBMW-4 Slug In 1 10 feet 2.00 Well Graded Sand with 
DBMW-4 Slug Out 1 2.10 Gravel, Silty Sand 
DBMW-4 Slug In 2 1.90 (Alluvium and MCF) 
DBMW-4 Slug Out 2 2.00 
DBMW-B Slug In 1 10 feet 0.50 Sandy Clay, Silty Sand, Silt 
DBMW-B Slug Out 1 0.59 with Clay 
DBMW-B Slug In 2 0.52 (MCF) 
DBMW-B Slug Out 2 0.59 
DBMW-9 Slug In 1 5 feet 0.080 Silty Clay 
DBMW-9 Slug Out 1 0.079 (MCF) 
DBMW-16 Slug In 1 10 feet 0.B7 Silty Sand, Clay, Clay with 
DBMW-16 Slug Out 1 0.38 Silt (Alluvium and MCF) 
DBMW-19 Slug In 1 10 feet 1.35 Well Graded Sand, Silty 
DBMW-19 Slug Out 1 2.75 Clay, Clayey Silt 
DBMW-19 Slug In 2 0.83 (Alluvium) 
DBMW-19 Slug Out 2 2.90 
DBMW-22 Slug In 1 10 feet 0.06 Silt with Sand 
DBMW-22 Slug Out 1 O.OB (MCF) 
AA-26 Slug In 1 5 feet 4.10 Poorly Graded Sand with 
AA-26 Slug Out 1 1.58 Gravel 
AA-26 Slug In 2 2.45 (Alluvium) 
AA-26 Slug Out 2 1.65 
AA-OBB Slug In 1 10 feet 50.00 Silty Sand with Gravel 
AA-OBB Slug Out 1 70.10 (Alluvium) 
AA-OBB Slug In 2 40.00 
AA-OBB Slug Out 2 62.10 
1 MCF - Muddy Creek Fonnatlon 

Comparison of the slug-in and slug-out test results indicates consistent results with only 
small variations in the resultant hydraulic conductivities. The tested hydraulic 
conductivities for each monitoring well generally correlates favorably with the screened 
lithologies. 
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Several of the monitoring wells are screened across two or more lithologies as in 
o BMW-4 , where the aquifer occurs in a well-graded gravel and silty clay. The slug test 
in DBMW-4 resulted in values ranging from 1.9 to 2.10 feet/day. The hydraulic 
conductivity values in DBMW-4, which are generally lower than normally associated 
with gravel and a little high for silty sand, may be an aggregate value for the two 
lithologies. 

Monitoring well DBMW-2 is screened from 20 to 50 feet below ground surface (bgs). 
The lithologies found in the upper part of the screen include silty sand from 20 to 31 feet 
bgs and clayey sand/sandy clay from 31 to 44.5 feet bgs. Both of these units have 
been interpreted as alluvial sediment. The clayey sand/sandy clay from 31 to 44.5 feet 
bgs has a reddish-brown color commonly associated with Muddy Creek Formation 
units. The clayey sand/sandy clay unit may represent reworked sediments derived from 
the Muddy Creek Formation commonly interbedded within the alluvium in the 
Henderson area. The lithology from 44.5 to 50 feet bgs is a silty, clayey sandstone of 
the Muddy Creek Formation. The tested hydraulic conductivities in DBMW-2 are 0.043 
and 0.060 feet/day which suggests a response commonly associated with clayey sands. 

Monitoring well DBMW-B is screened across sandy clay, silty sand, and silt with clay. 
The range of test results for monitoring well DBMW-B is a hydraulic conductivity of 0.50 
to 0.59 feet/day that matches the value commonly associated with silty sands and is not 
characteristic of silt with clay. 

The range of hydraulic conductivities tested in monitoring well DBMW-16 is similar to 
values associated with silty sands and is not typical of clay and clay with silt present in 
the screened section of the well. Monitoring well DBMW-16 is screened from 85 to 110 
feet bgs. The screened interval includes 10 feet of alluvial silty sands from 85 to 95 feet 
bgs. The screened interval from 95 to 110 feet bgs includes interlayered clays and silty 
clays of the Muddy Creek formation. The screened interval crosses the AlluviallMuddy 
Creek Formation contact. Groundwater first occurs at 94 feet bgs in the alluvial silty 
sands in this monitoring well. The hydraulic conductivities for the two slug tests in 
DBMW-16 were 0.87 and 0.38 feet/day which is within the range of expected values for 
silty sands found in the upper section of the screen. The MCF silts and clays screened 
in the lower section of the well should have a value within the 10-3 to 1 O~ feet/day 
range. 

il'tte range of hydraulic conductivity values of 0.83 to 2.90 feet/day from the tests 
performed in monitOring well DBMW-19 is more commonly associated with well graded 
sands and not the silty clay or clayey silt within the screened interval. 

83173.151LVE7R429 
Copyright 2007 KJeinfelder 

4 November 30, 2007 

KLEIN FELDER 6380 South Polaris Avenue, Las Vegas, NV 89118-3821 (702) 736-2936 (702) 361-9094 fax 



We sincerely appreciate the opportunity to be of service. If you have any 
questions regarding the enclosed information, please contact us. 

Respectfully submitted, 

KLEINFELDER 

Gregory P. Wittman, P.G. 
Senior Hydrogeologist 

G~~:' P.E., C.E.M. 
Environmental Group Manager 

GPW/jrs 

Appendix A 
Appendix B 
AppendixC 
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APPENDIX A 



Kleinfelder West, Inc 
2315 S. Cobalt Point Way 
Meridian, Idaho 83642 
(208) 893-9700 

Location : Henderson, Nevada 

Test conducted by: GP. Wittman 

Analysis performed by: G.P. Wittman 

Aquifer Thickness: 25.00 ft 

o 40 

Slug Test Analysis Report 

Project: BMI Common Area-Eastside Slug Tests 

Number: 83173 

Client: 

Slug Test : AA-23R Slug Test Test Well: AA23R 

Test date: 10/23/2007 

AA-23R Slug In 1 Date: 10/23/2007 

Time [ s] 
80 120 160 200 

1EO~----------~------------~----------~------------~-----------4 

1E-1 

Q 
.c ...... 1E-2 
.c 

1E-3 

1E -4 ~----------------------------------------------~------------~ 

Calculation after Bouwer && Rice 

Observation well 

AA23R 

K 

[ftldJ 

8.84 x 10° 



Kleinfelder West, Inc Slug Test Analysis Report 

2315 S. Cobalt Point Way Project: BMI Common Area-Eastside Slug Tests 
Meridian, Idaho 83642 
(208) 893-9700 Number: 83173 

Client: 

Location: Henderson, Nevada I Slug Test: AA-23R Slug Test Test Well: AA23R 

Test conducted by: Test date: 10/23/2007 

Analysis performed by: G. P. Wittman I AA-23R Slug Out 1 Date: 10/23/2007 

Aquifer Thickness: 25.00 ft 

Time [5] 
0 40 80 120 160 200 

lEO 

1E-1 ~ 

1E-2 ~ 

0 
.c ...... 1E-3 ~ 
.c 

1E-4 ~ 

:"1Ql9 
1E-5 ~ ~~ 
1E-6 

Calculation after Bouwer && Rice 

Observation we ll K 

Ift/d] 

AA23R 1.00 x 101 



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: 25.00 ft 

o 40 

Slug Test Analysis Report 

Project: BMI Common Area-Eastside Slug Tests 

Number: 83173 

Client: 

Slug Test: AA-23R SlugTest Test Well : AA23R 

Test date: 10/23/2007 

AA-23R Slug In 2 Date: 10/23/2007 

Time [5] 
80 120 160 200 

1E1 ~----------~------------~----------~------------~----------~ 

o 
.r: ..... 
.r: 

lEO 

1E-1 

1E-2 

1E-3 

1E-4 ~----------------------------------------------------------~----~ 

Calculation after Bouwer && Rice 

Observation well 

AA23R 

K 

[ftld] 

8.60 x 10° 



Klei nfelder West, Inc Slug Test Analysis Report 

2315 S. Cobalt Point Way Project: 8MI Common Area-Eastside Slug Tests 
Meridian, Idaho 83642 
(208) 893-9700 Number: 83173 

Client: 

Location: Henderson, Nevada I Slug Test: AA-23R Slug Test Test Well: AA23R 

Test conducted by: Test date: 10/23/2007 

Analysis performed by: G. P. Wittman I AA-23R Slug Out 2 Date: 10/23/2007 

Aquifer Thickness: 25.00 ft 

Time [5] 
a 40 80 120 160 200 

1E1 I I 

lEO 

P 

1E-1 
0 
.c ...... 
.c 

1E-2-c 

6P 
0 1E-3 

0 0 

00 0 

1E-4 

Calculation after Bouwer && Rice 

Observation well K 

[ftldJ 

AA23R 1.25 x 10' 



Kleinfelder West, Inc Slug Test Analysis Report 
2315 S. Cobalt Point Way Project: BMI Common Area-Easts ide Slug Tests 
Meridian, Idaho 83642 
(208) 893-9700 Number: 83173 

Client: 

Location: Henderson, Nevada I Slug Test: DBMW-2 Slug Test Test Well: DBMW-2 

Test conducted by: G. P. Wittman Test date : 10/24/2007 

Analysis performed by: G. P. Wittman I DBMW-2 Slug In 1 Date: 10/24/2007 

Aquifer Thickness : 18.00 ft 

Time [5] 
0 1400 2800 4200 5600 7000 

1E1 J I 

0 
J: 1EO-...... 
J: 

~ --
1E-1 

Calculation after Bouwer && Rice 

Observation we ll K 

[ftld] 

DBMW-2 4.28 x 10.2 



Kleinfelder West, Inc Slug Test Analysis Report 

2315 S. Cobalt Point Way Project: BMI Common Area-Eastside Slug Tests 
Meridian, Idaho 83642 
(208) 893-9700 Number: 83173 

Client: 

Location: Henderson, Nevada I Slug Test: DBMW-2 Test Well : DBMW-2 

Test conducted by: G. P. Wittman Test date: 10/24/2007 

Analysis performed by: G. P. Wittman I DBMW-2 Slug Out 1 Date: 10/24/2007 

Aquifer Thickness: 18.00 ft 

Time [5] 
a 2000 4000 6000 8000 10000 

lEi I 
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l E-3 .., ---lE-4 

Calculation after Bouwer && Rice 

Observation well K 

[ft/d) 

DBMW-2 6.00 x 10'2 



Kleinfelder West, Inc Slug Test Analysis Report 

2315 S. Cobalt Point Way Project: 8MI Common Area-Eastside Slug Tests 
Meridian, Idaho 83642 
(208) 893-9700 Number: 83173 

Client: 

Location : Henderson, Nevada I Slug Test: DBMW-4 Slug Test Test Well : DBMW-4 

Test conducted by: G. P. Wittman Test date: 10/24/2007 

Analysis performed by: G. P. Wittman I DBMW-4 Slug In 1 Date: 10/24/2007 

Aquifer Thickness: 20.00 ft 

Time [s] 
0 140 280 420 560 700 
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~ 1E-1 -:c 
0 
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1E-4 

Calculation after Bouwer && Rice 

Observation well K 

1ft/d) 

DBMW-4 2.00 x 10° 



Kleinfelder West, Inc Slug Test Analysis Report 

2315 S. Cobalt Point Way Project: BMI Common Area-Eastside Slug Tests 
Meridian, Idaho 83642 
(208) 893-9700 Number: 83173 

Client: 

Location: Henderson, Nevada I Slug Test: DBMW-4 Test Well : DBMW-4 

Test conducted by: G. P. Wittman Test date: 10/24/2007 

Analysis performed by: G. P. Wittman I DBMW-4 Slug Out 1 Date: 10/24/2007 

Aquifer Thickness: 20.00 ft 

Time [ s ] 
0 140 280 420 560 700 
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.c 

1E-2 
~ 

~.A 
.~~~ 1E-3 ",,&66. A 
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Calculation after Bouwer && Rice 

Observation well K 

[ftldJ 

DBMW-4 2.10 x 10° 



Kleinfelder West, Inc 
2315 S. Cobalt Point Way 
Meridian, Idaho 83642 
(208) 893-9700 

Location: Henderson, Nevada 

Test conducted by: G. P. Wittman 

Analysis performed by: G. P. Wittman 

Aquifer Thickness: 20.00 ft 

Slug Test Analysis Report 

Project: BMI Common Area-Eastside Slug Tests 

Number: 83173 

Client: 

Slug Test: DNMW-4 Slug Test Test Well: DBMW-4 

Test date : 10/24/2007 

DBMW-4 Slug In 2 Date: 10/24/2007 

Time [5] 
o 

lEl ~----------~----------~------------~----------~----------~ 

200 400 600 800 1000 

o 
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A " w M.M116\ 

lE-4 ~--------------------------------------------------------------~ 

Calculation after Bouwer && Rice 

Observation well 
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K 

[ftld) 
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Kleinfelder West, Inc 
2315 S. Cobalt Point Way 
Meridian, Idaho 83642 
(208) 893-9700 

Location : Henderson, Nevada 

Test conducted by: G. P. Wittman 

Analysis performed by: G. P. Wittman 

Aquifer Thickness: 20.00 ft 

o 140 

Slug Test Analysis Report 

Project: BMI Common Area-Eastside Slug Tests 

Number: 83173 

Client: 

I Slug Test: DBMW-4 Slug Test Test Well: DBMW-4 

Test date: 10/24/2007 

I DBMW-4 Slug Out 2 Date : 10/24/2007 

Time [s ] 
280 420 560 700 

lEl ~----------~------------~----------~------------~-----------1 
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Calculation after Bouwer && Rice 
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[flld] 

2.00 x 10° 



Kleinfelder West, Inc 
2315 S. Cobalt Point Way 
Meridian, Idaho 83642 
(208) 893-9700 

Location: Henderson, Nevada 

Test conducted by: G. P. Wittman 

Analysis performed by: G. P. Wittman 

Aquifer Thickness: 17.00 ft 

o 600 

Slug Test Analysis Report 

Project: BMI Common Area-Eastside Slug Tests 

Number: 83173 

Client: 

Slug Test: DBMW-8 Slug Test Test Well : DBNW-8 

Test date: 10/24/2007 

DBMW-8 Slug In 1 Date: 10/24/2007 

Time [5] 
1200 1800 2400 3000 
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Calculation after Bouwer && Rice 
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DBNW-8 

K 
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5.00 x 10.1 



Kleinfelder West, Inc Slug Test Analysis Report 

2315 S. Cobalt Point Way Project: 8MI Common Area-Eastside Slug Tests 
Meridian, Idaho 83642 
(208) 893-9700 Number: 83173 

Client: 

Location : Henderson, Nevada I Slug Test: DBMW-8 Test Well : DBNW-8 

Test conducted by: G. P. Wittman Test date: 10/24/2007 

Analysis performed by: G. P. Wittman I DBMW-8 Slug Out 1 Date: 10/24/2007 

Aquifer Thickness: 17.00 ft 

Time [5] 
0 400 800 1200 1600 2000 
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Calculation after Bouwer && Rice 
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DBNW-8 5.90 x 10.1 



Kleinfelder West, Inc 
2315 S. Cobalt Point Way 
Meridian, Idaho 83642 
(208) 893-9700 

Location: Henderson, Nevada 

Test conducted by: G.P. Wittman 

Analysis performed by: G. P. Wittman 

Aquifer Thickness: 17.00 ft 

Slug Test: DBMW-8 

DBMW-8 Slug In 2 

Slug Test Analysis Report 

Project: BMI Common Area-Eastside Slug Tests 

Number: 83173 

Client: 

Test Well: DBNW-8 

Test date: 10/24/2007 

Date: 10/24/2007 

Time [s] 
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Kleinfelder West, Inc Slug Test Analysis Report 

231 5 S. Cobalt Point Way Project: BMI Common Area-Eastside Slug Tests 
Meridian, Idaho 83642 
(208) 893-9700 Number: 83173 

Client: 

Location: Henderson , Nevada I Slug Test: DBMW-8 Test Well : DBNW-8 

Test conducted by: G. P. Willman Test date: 10/24/2007 

Analysis performed by: G. P. Willman I DBMW-8 Slug Out 2 Date: 10/24/2007 

Aquifer Thickness : 17.00 ft 

Time [5] 
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1E1 

lEO 

0 
.c --............ ...... 1E-1 
.c 

~ ,..... 
1E-2 ~ ,. ,. 
1E-3 

Calculation after Bouwer && Rice 

Observation we ll K 
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Kleinfelder West, Inc Slug Test Analysis Report 

2315 S. Cobalt Point Way Project: BMI Common Area-Eastside Slug Tests 
Meridian, Idaho 83642 
(208) 893-9700 Number: 83173 

Client: 

Location : Henderson , Nevada I Slug Test: DBMW-9 Slug Test Test Well : DBMW-9 

Test cond ucted by: Test date: 10/24/2007 

Analys is performed by: G. P. Willman I DBMW-9 Slug In 1 Date: 10/24/2007 

Aquifer Thickness : 13.00 ft 

Time [s] 
0 1400 2800 4200 5600 7000 

1E1 

1EO-....... 
c 
.c 
....... 
.c 

1E-1- ~ 

1E-2 

Calculation after Bouwer && Rice 

Observation well K 

[ft/d) 

DBMW-9 8.00 x 10'2 

, 



Kleinfelder West, Inc Slug Test Analysis Report 

2315 S. Cobalt Point Way Project: BMI Common Area-Eastside Slug Tests 
Meridian, Idaho 83642 
(208) 893-9700 Number: 83173 

Client: 

Location: Henderson. Nevada I Slug Test: DBMW-9 Slug Test Test Well : DBMW-9 

Test conducted by: G. P. Wittman Test date: 10/24/2007 

Analysis performed by: G. P. Wittman I DBMW-9 Slug Out 1 Date: 10/24/2007 

Aquifer Thickness: 13.00 ft 

Time [5] 
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Kleinfelder West, Inc Slug Test Analysis Report 

231 5 S. Cobalt Point Way Project: BMI Common Area-Eastside Slug Tests 
Meridian, Idaho 83642 
(208) 893-9700 Number: 831 73 

Client: 

Location: Henderson , Nevada I Slug Test: DBMW-16 Slug Test Test Well : DBMW-16 

Test conducted by: G. P. Wittman Test date: 10/25/2007 

Analys is performed by: G.P. Wittman I DBMW-16 Slug Test In 1 Date: 10/25/2007 

Aquifer Thickness: 15.00 ft 

Time [5] 
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Kleinfelder West, Inc Slug Test Analysis Report 

231 5 S. Cobalt Point Way Project: 8MI Common Area-Eastside Slug Tests 
Meridian, Idaho 83642 
(208) 893-9700 Number: 83173 

Client: 

Location: Henderson, Nevada I Slug Test: DBMW-16 Slug Test Test Well : DBMW-16 

Test conducted by: G.P. Wittman Test date: 10/25/2007 

Analys is performed by: G. P. Wittman I DBMW-16 Slug Out 1 Date: 10/25/2007 

Aq uifer Thickness: 15.00 ft 

Time [ 5] 
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DBMW-16 3.80 x 10.1 



Kleinfelder West, Inc Slug Test Analysis Report 

231 5 S. Cobalt Point Way Project: BMI Common Area-Eastside Slug Tests 
Meridian, Idaho 83642 
(208) 893-9700 Number: 83 173 

Cl ient: 

Location: Henderson, Nevada I Slug Test: DBMW-19 Slug Test Test Well: DBMW-19 

Test conducted by: G. P. Wittman Test date: 10/25/2007 

Analysis performed by: G. P. Wittman 1 DBMW-19 Slug In 1 Date : 10/25/2007 

Aquifer Thickness: 18.00 ft 

Time [5] 
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Calculation after Bouwer && Rice 
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DBMW-19 1.35 x 10° 



Kleinfelder West, Inc Slug Test Analysis Report 

2315 S. Cobalt Point Way Project: BMI Common Area-Eastside Slug Tests 
Meridian, Idaho 83642 
(208) 893-9700 Number: 83173 

Client: 

Location : Henderson, Nevada I Slug Test: DBMW-19 Slug Test Test Well: DBMW-19 

Test conducted by: G. P. Wittman Test date: 10/25/2007 

Analysis performed by: G. P. Wittman I DBMW-19 Slug Out 1 Date: 10/25/2007 

Aquifer Thickness: 18.00 ft 

Time [5] 
0 100 200 300 400 500 

lEl I I I I 
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lE-S 

Calculation after Bouwer && Rice 

Observation we ll K 

[ft/d] 

DBMW-19 2.75 x 10° 



Kleinfelder West, Inc Slug Test Analysis Report 

231 5 S. Cobalt Point Way Project: BMI Common Area-Eastside Slug Tests 
Meridian, Idaho 83642 
(208) 893-9700 Number: 83 173 

Client: 

Location : Henderson, Nevada I Slug Test: DBMW-19 Slug Test Test Well : DBMW-19 

Test conducted by: G. P. Wittman Test date: 10/25/2007 

Analysis performed by: G. P. Wittman I DBMW-19 Slug In 2 Date: 10/25/2007 

Aquifer Thickness: 18.00 ft 

Time [ 5] 
0 100 200 300 400 500 

lEl I I I 

lEO ~ 

0 
J: 
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J: 

~ 

lE-l -

~ x- .x 
.~.;, 

"i<."'x 
X 

x 

lE-2 

Calculation after Bouwer && Rice 

Observation well K 

[ftld) 

DBMW-19 8.25 x 10.1 



Kleinfelder West, Inc Slug Test Analysis Report 

2315 S. Cobalt Point Way Project: 8MI Common Area-Eastside Slug Tests 
Meridian, Idaho 83642 
(208) 893-9700 Number: 83173 

Cl ient: 

Location: Henderson, Nevada I Slug Test: DBMW-19 Slug Test Test Well : DBMW-19 

Test conducted by: G. P. Willman Test date: 10/25/2007 

Analysis performed by: G. P. Willman I DBMW-19 Slug Out2 Date: 10/25/2007 

Aquifer Thickness: 18.00 ft 

Time [ s] 
0 100 200 300 400 500 
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1EO-c 

1E-1 -c 
0 .c 
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.c 

1E-2-c x 
""'X. 
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)lK x )lK 

1E-4 

Calculation after Bouwer && Rice 

Observation well K 

Ift/d] 

DBMW-19 2.90 x 10° 



Kleinfelder West, Inc Slug Test Analysis Report 

2315 S. Cobalt Point Way Project: 8MI Common Area-Easts ide Slug Tests 
Meridian, Idaho 83642 
(208) 893-9700 Number: 83173 

Client: 

Location : Henderson, Nevada I Slug Test: DBMW-22 Slug Test Test Well: DBMW-22 

Test conducted by: G. P. Wittman Test date: 10/25/2007 

Analysis performed by: G. P. Wittman I DBMW-22 Slug In 1 Date: 10/25/2007 

Aquifer Thickness: 18.00 ft 

Time [5] 
a 2000 4000 6000 8000 10000 

lEl 1 _I 

lEO ..... 
0 
J: 
...... 
J: -

l E- l - ~ 

lE-2 

Calculation after Bouwer && Rice 

Observation well K 

[ft/d ] 

DBMW-22 6.25 x 10.2 



Kleinfelder West, Inc Slug Test Analysis Report 

2315 S. Cobalt Point Way Project: BMI Common Area-Easts ide Slug Tests 
Meridian, Idaho 83642 
(208) 893-9700 Number: 83173 

Client: 

Location: Henderson, Nevada I Slug Test: DBMW-22 Slug Test Test Well : DBMW-22 

Test conducted by: G. P. Wittman Test date: 10/25/2007 

Analysis performed by: G. P. Wittman I DBMW-22 Slug Out 1 Date: 10/25/2007 

Aquifer Thickness : 18.00 ft 

Time [ s] 
0 1000 2000 3000 4000 5000 

lEl -

0 .:.... .c ...... 
.c lEO-

~ 
lE-l 

Calculation after Bouwer && Rice 

Observation we ll K 

Ift/d] 

DBMW-22 8.01 x 10-2 



Kleinfelder West, Inc Slug Test Analysis Report 

2315 S. Cobalt Point Way Project: BMI Common Area-Eastside Slug Tests 
Meridian, Idaho 83642 
(208) 893-9700 Number: 83173 

Client: 

Location: Henderson, Nevada I Slug Test: AA-26 Slug Test Test Well : BCR-SB-26-B 

Test conducted by: G. P. Willman Test date: 10/26/2007 

Analysis performed by: G. P. Willman I AA-26 Slug Test In 1 Date: 10/26/2007 

Aquifer Thickness: 18.00 ft 

Time [5] 
0 40 80 120 160 200 

lEO 

".,. 

~ 
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1E-1 .~ 0 
.c """"'-....... . .............. .c 

~ Y'Y 

1E-2 'T·.,. ""..,~ 
"'fIrt,"" .,. 

"'w~ .,..,. .,. 
.,.~ 

1E-3 

Calculation after Bouwer && Rice 

Observation well K 

[ftld) 

BCR-SB-26-B 4,10 x 10° 



Kleinfelder West, Inc Slug Test Analysis Report 

2315 S. Cobalt Point Way Project: BMI Common Area-Eastside Slug Tests 
Meridian, Idaho 83642 
(208) 893-9700 Number: 83173 

Client: 

Location: Henderson, Nevada I Slug Test: AA-26 Slug Test Test Well : BCR-SB-26-B 

Test conducted by: G. P. Wittman Test date: 10/26/2007 

Analysis performed by: G. P. Wittman I AA-26 Slug Out 1 Date: 10/26/2007 

Aquifer Thickness: 18.00 ft 

Time [5] 
0 100 200 300 400 500 

lEO 

0 
.c ...... 
.c 

lE-l -

~ .... '-' 

lE-2 

Calculation after Bouwer && Rice 

Observation well K 

[ft/d] 

BCR-SB-26-B 1.58 x 10° 



Kleinfelder West, Inc Slug Test Analysis Report 

2315 S. Cobalt Point Way Project: BMI Common Area-Eastside Slug Tests 
Meridian, Idaho 83642 
(208) 893-9700 Number: 83173 

Client: 

Location: Henderson, Nevada I Slug Test: AA-26 Slug Test Test Well : BCR-SB-26-B 

Test conducted by: G. P Wittman Test date: 10/26/2007 

Analysis performed by: G. P. Wittman I AA-26 Slug In 2 Date: 10/26/2007 

Aquifer Thickness: 18.00 ft 

Time [s] 
0 60 120 180 240 300 

1EO-

0 
.c 
....... 
.c 

1E-1 

-

1E-2 ~ 
Calculation after Bouwer && Rice 

Observation well K 

[ftldJ 

BCR-SB-26-B 2.45 x 10° 



Kleinfelder West, Inc Slug Test Analysis Report 

2315 S. Cobalt Point Way Project: BMI Common Area-Eastside Slug Tests · 
Meridian, Idaho 83642 
(208) 893-9700 Number: 83 173 

Client: 

Location: Henderson, Nevada I Slug Test: AA-26 Slug Test Test Well : BCR-SB-26-B 

Test conducted by: G. P. Wittman Test date : 10/26/2007 

Analysis performed by: G. P. Wittman I AA-26 Slug Out 2 Date: 10/26/2007 

Aquifer Thickness: 18.00 ft 

Time [5] 
a 140 280 420 560 700 

[ [ [ [ 

lEO 

Q 
1E-1 

.J: ...... 

.J: 

~ ,Y .w.. 

1E-2 
Y ... ' ... 
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1E-3 

Calculation after Bouwer && Rice 

Observation well K 

[ftld ] 

BCR-SB-26-B 1.65x1 0o 



Kleinfelder West, Inc Slug Test Analysis Report 

231 5 S. Cobalt Point Way Project: BMI Common Area-Eastside Slug Tests 
Meridian, Idaho 83642 
(208) 893-9700 Number: 83 173 

Client: 

Location : Henderson, Nevada I Slug Test: BRC-SB-08-C Test Well : BRC-SB-08-C 

Test conducted by: G.P. WillmanBRC-SB-08-c Test date: 10/29/2007 

Analysis performed by: G. P. Willman I AA-08-C Slug In 1 Date: 10/29/2007 

Aquifer Thickness: 28.00 ft 

Time [ 5] 
a 16 32 48 64 80 
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0 
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lE-4 

Calcu lation after Bouwer && Rice 

Observation well K 

[ftld ] 

BRC-SB-08-C 5.00 x 101 



Kleinfelder West, Inc Slug Test Analysis Report 

2315 S. Cobalt Point Way Project: 8MI Common Area-Eastside Slug Tests 
Meridian, Idaho 83642 
(208) 893-9700 Number: 83173 

Client: 

Location: Henderson, Nevada I Slug Test: BRC-SB-08-C Test Well : BRC-SB-08-C 

Test conducted by: G.P. Witman Test date: 10/29/2007 

Analysis performed by: G. P. Wittman J AA-08-C Slug Out 1 Date: 10/29/2007 

Aquifer Thickness: 28.00 ft 

Time [5] 
0 16 32 48 64 80 

1EO -= 

1E- 1 

0 
.c ...... 
.c 1E-2 

+ 
++ 

+ + + + + + + + + + + ++ + 
+ + + +++ + ++ + ++ + 

++ + + + + ++ + ++ + +++ 
1E-3 

+ + + ++ + + + + + + + + + 

1E-4 

Calculation after Bouwer && Rice 

Observation well K 

[ftld] 

BRC-SB-08-C 7.01 x 101 



Kleinfelder West, Inc 
2315 S. Cobalt Point Way 
Meridian, Idaho 83642 
(208) 893-9700 

Location: Henderson, Nevada 

Test conducted by: G.P. Willman 

Analysis performed by: G. P. Willman 

Aquifer Thickness: 28.00 ft 

Slug Test Analysis Report 

Project: BMI Common Area-Eastside Slug Tests 

Number: 83173 

Client: 

I Slug Test: BRC-SB-08-C Test Well : BRC-SB-08-C 

Test date: 10/29/2007 

I AA-08 Slug In 2 Date: 10/29/2007 

Time [s] 
o 16 32 48 64 80 
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Calcu lation after Bouwer && Rice 

Observation we ll 

BRC-SB-08-C 

K 

[ftld) 

4.00 x 101 



Kleinfelder West, Inc Slug Test Analysis Report 

2315 S. Cobalt Point Way Project: 8MI Common Area-Eastside Slug Tests 
Meridian, Idaho 83642 
(208) 893-9700 Number: 83173 

Client: 

Location : Henderson, Nevada I Slug Test: BRC-SB-08-C Test Well: BRC-SB-08-C 

Test conducted by: G.P. Wittman Test date: 10/29/2007 

Analysis performed by: G. P. Wittman I AA-08-C Slug Out 2 Date: 10/29/2007 

Aquifer Thickness: 28.00 ft 

Time [s] 
0 16 32 48 64 80 
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Calculation after Bouwer && Rice 

Observation well K 
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BRC-SB-08-C 6.21 x 101 



 
 
 
 
 
 
 
 
 
 
 

APPENDIX B 



K LEI N FELDER 6380 Polaris Ave nue 
Las V e gas, Nevada 89118 
702 

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): 45 

Client: BRC Hole Diameter (in): 8 

Drilling Company: Boart Longyear Well Diameter (in) : 4 

Drill Rig Type: Boart Longyear Water Level (Initial, Ft): 23 

Drilling Method: Roto-Sonic Screen Length (tt) : 20 - 45 

Sampling Method: Continuous Core Ground Surface Elev.: UNK 

Gra phic 
Log 

0 
0 

0 . . 
0 '0 

0 

0 

10 

0 

Soil I Geologic 
Description 

SILTY GRAVEL (GM) : Reddish 
brown Silty Gravel (Fill Material) 

SAND (SWr Reddish brown Well 
Graded Sand with Gravel, Fine to 
Medium Sand 

SAND (SW-SM): Reddish brown 
Sand with Gravel, Fine to Medium 
Grained sand, Trace silt 

SILTY SAND (SM): .... "''"''"',<-'"' 
Silty Sand with Gravel, Fine to 

sand 

SAND (S\III) : Reddish brown Well 
Graded Sand with Gravel, Fine to 
Coarese Sand 

SI L T (ML) : Brown Silt with Sand and 
Clay (Top of Muddy Creek Fm.) 

Sample 
No. 

D R ILLING L O G 

Well No. AA-23R 
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: 

Site Location: 

Project No: 

Client: 

BRC Aquifer Testing 

Henderson, NV 

83173 
BRC 

Start Date: 

End Date: 

Total Hole Depth (tt): 

Hole Diameter (in): 

6/02/07 
6/02/07 

45 

8 
Drilling Company: Boart Longyear Well Diameter (in): 4 

Drill Rig Type: Boart Longyear Water Level (Initial, Ft): 23 

Drilling Method: Roto-Sonic Screen Length (tt): 20 - 45 

Sampling Method: Continuous Core Ground Surface Elev.: UNK 

.c: ...... 
a. 
Q) 

o 

40 

Graphic 
Log 

Soil I Geologic 
Description 

SI L lY CLAY (CL): Pale Yellow High 
Plastic Clay 

SI L T (ML) : Brown Silt with Sand and 
Clay 

SILlY CLAY (CL): Pale Yellow High 
Plastic Clay 

Sample 
No. 

DRILLING LOG 

Well No. AA-23R 
Logged By: Davis 

Checked By:G. Carter 

Permit No.: 

Well Completion 
Details 

Page20f 2 



KLEINFELDER 
Project Name: BRC Aquifer Testing 

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 

Graphic 
Log 

Soil I Geologic 
Description 

SI L TY SAND (SW/SM): Reddish 
Brown with Gravel, Well Graded 
Sands. Thin Gravel beds present 
<4". 

Start Date: 

End Date: 

Total Hole Depth (tt): 

Hole Diameter (in) : 

6/18/07 

6/18/07 

50 

8 
Well Diameter (in): 4 

Water Level (Initial, Ft): 21 

Screen Length (tt) : 20-50 

Ground Surface Elev.: 1625.16 feet NAVD88 

Sample 
No. 

SANDY CLAY (CL): Reddish Brown, 
Wet 

MW-2, 30-31 . 

DRILLING LOG 

Well No. DBMW-2 
Logged By: Davis 

Checked By:G. Carter 

Permit No.: 

Well Completion 
Details 

Locking Stove-Pipe 
Monument wI Concrete Vault 
and Ballards. 2.6' 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 

..c _ --eLm 
m~ 
0 -

Graphic 
Log 

Soil I Geologic 
Description 

CLAYEY SAND/SANDY CLAY 
(SC/CL) : Reddish Brown, Wet 

MUDDY CREEK FORMATION 
(TMC):Silty Clayey Sandstone, 
Light Reddish Brown to Light 
Greenish Gray 

Start Date: 

End Date: 

Total Hole Depth (ft) : 

Hole Diameter (in) : 

6/18/07 
6/18/07 
50 
8 

Well Diameter (in): 4 

Water Level (Initial, Ft) : 21 

Screen Length (ft) : 20-50 

Ground Surface Elev. : 1625.16 feet NAVD88 

Sample 
No. 

BMW-2, 50-51 . 

~~--~~--~~ 

DRILLING LOG 

Well No. DBMW-2 
Logged By: Davis 
Checked By:G. Carter 

Permit No.: 

Well Completion 
Details 

4" Diameter, 0.020" Slot 

Stop sampling at 50 feet bgs . 

Page20f 2 



K LEI NFELDER 6380 Polaris Avenue 
Las Vegas, Nevada 89118 

Project Name: BRC Aquifer Testing Start Date: 7/23/07 

Site Location: Henderson, NV End Date: 7/23/07 

Project No: 83173 Total Hole Depth (tt): 40 

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: Rota-Sonic Screen Length (tt): 

Sampling Method: Continuous Core Ground Surface Elev.: 

Soil I Geologic 
Description 

FI LL: Road Fill 

V'vELL GRADED SAND Vv1TH 
GRAVEL (SW): Reddish Brown 
(5YR 4/4), Trace Silt, 75% fine to 
medium grained sand, 20% gravel 
<2" subrounded and volcanic, 5% 
silt, Dry, Non plastic 

SILTY SAND Vv1TH GRAVEL (SM) : 
Reddish Brown (5YR 4/4), 65% fine 
to medium sand, 15% silt, 15% 
gravel <2" subangular to 
subrounded/volcanic, trace clay, 
Wet, Low to medium plasticity , 
Sandy Facies of Muddy Creek Fm. 

CLAYEY SI L T (ML) : Muddy Creek 
Formation, Brown (7.5YR 4/4), 
Trace gypsum crystals, 75% silt, 
25% clay, <2% gypsum crystals up 
to 2", Wet, Medium plasticity 

Sample 
No. 

10-30 

1602.98 feet NAVD88 

DRILLING LOG 

Well No. DBMW-4 
Logged By: Davis 

Checked By:G. Carter 

Permit No.: 

Well Completion 
Details 

Locking Stove-Pipe 
Monument wI Concrete Vault 
and Ballards . 3' 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:: -a. 
Cl> o 

40 

Graphic 
Log 

Soil I Geologic 
Description 

Start Date: 

End Date: 

Total Hole Depth (tt): 

Hole Diameter (in): 

7/23/07 

7/23/07 

40 

8 
Well Diameter (in): 4 

Water Level (Initial, Ft) : 11 

Screen Length (tt) : 10-30 

Ground Surface Elev.: 1602.98 feet NAVD88 

Sample 
No. 

DBMW-4, 

~~--~------~ 

DRILLING LOG 

Well No. DBMW-4 
Logged By: Davis 

Checked By:G. Carter 

Permit No.: 

Well Completion 
Details 

4" Diameter, 0.020" Slot 

Stop sampling at 40 feet bgs . 

Page20f 2 



KLEINFELDER 
Project Name: BRC Aquifer Testing Start Date: 6/23/07 

Site Location: Henderson , NV End Date: 6/24/07 

Project No: 83173 Total Hole Depth (tt) : 70 

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) : 57 

Drilling Method: Roto-sonic Screen Length (tt) : 47.5-67.5 

Sampling Method: Continuous Core Ground Surface Elev.: 1628.95 feet 

..c ........ ...... 
a.<l> Graphic Soil/Geologic Sample <l>~ 
0- Log Description No. 

0 SILlY GRAVEL (GM) : Reddish 

0 
Brown with Sand, 60-80% Fine to 
Medium Grained Gravel, Fine to 

0 '0 Medium Grained Sand, Dry, Non 
Plastic 

SI L lY SAND (SM): Reddish Brown 
with Gravel, 60-75% Fine to Medium 
Grained Sand, Dry, Very Low 
Plasticity 

0 
ItvELL GRADED GRAVEL (GM): 

10 
Wth Silt and Sand, 50-60% Medium 

0 to Coarse Gravel, 30-40% Sand, 

0 '0 Non Plastic 

ItvELL GRADED SILlY SAND (SM) : 
Reddish Brown with Gravel, 60-80% 
Fine to Medium Grained Sand 

o . 0 LL GRADED GRAVEL (GM): 
Reddish Brown with Silt and Sand, 
50-80% Gravel, Trace Coarse 
Gravel and Cobbles <4", Non to 

Low Plasticity, Poorly Defined 

20 2-6" 

NAVD88 

D R ILLING LOG 

Well No. DBMW-8 
Logged By: Davis 

Checked By:G. Carter 

Permit No.: 

Well Completion 
Details 

Locking Stove-Pipe 
Monument wI Concrete Vault 
and Ballards . 3' Stick-up 

Bentonite chip seal 

Page 1 of 2 



6380 Polaris Avenue K LEI N FELDER Las Vegas, Nevada 89118 
736-2936 Fax 

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 

Start Date: 6/23/07 

End Date: 6/24/07 

Total Hole Depth (ft) : 70 

Hole Diameter (in) : 8 

Well Diameter (in): 4 

Water Level (Initial, Ft) : 57 

Screen Length (ft): 47 .5-67.5 

Sampling Method: Continuous Core Ground Surface Elev.: 1628.95 feet NAVD88 

£ ..... 
a. 
Q) 

o 
Graphic 

Log 
Soil I Geologic 

Description 

Silty Sand with Clay, Mottled 
Reddish Brown and Pale Greenish 
Gray, 15-40% Fine Grained Gypsum 
<1/4" Present, Moist to Wet 

Silt with Clay, Trace Fine Sand, 
Light Greenish Gray, 80-90% Fines, 
3-8% Fine Grained Gypsum, Low 
Plasticity . 

Silty Sand with Clay, Light 
Brown/Reddish Brown, Low 
Plasticity, 15-25% Fine Grained 
Gypsum 

Sample 
No. 

DBMW-8, 

~-----" 

DRILLING LOG 

Well No. DBMW-8 
Logged By: Davis 

Checked By:G. Carter 

Permit No.: 

Well Completion 
Details 

Bentonite chip seal 
4" Diameter Schedule 40 PVC 
Casing 
4" Diameter Schedule 40 PVC 
Casing, 0.020" Slot Well 
Screen 

#10/20 Colorado Silica Sand 

#10/20 Colorado Silica Sand 

4" Diameter, 0.020" Slot 

Stop sampling at 70 feet bgs . 

Page20f 2 



K LEI N FELDER 6380 Polaris Avenue 
Las Vegas, Nevada 89118 
702 736-2936 Fax 

Project Name: BRC Aquifer Testing Start Date: 6/25/07 

Site Location: Henderson, NV End Date: 6/25/07 

Project No: 83173 Total Hole Depth (tt) : 75 

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): 62 

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

Sampling Method: Continuous Core Ground Surface Elev.: 

o 

20 

Graphic 
Log 

Soil I Geologic 
Description 

SILTY SAND (SM): Reddish Brown 
with Gravel, Dry, Non Plastic 

Sand, 

SI L TY SAND (SM): VVith Gravel, 
60-80% Fine to Coarse Grained 
Sands, Non to Low Plasticity 

SI L TY SAND (SM) : VVith Gravel, 
60-80% Fine to Medium Grained 
Sand, 8-15% Fine to Coarse Gravel 
<2", Dry, Non to Low Plasticity 

GRAVEL (GW) : Reddish Brown with 
Silt and Sand, 8-12% Coarse Gravel 

I 

SI L TY SAND (SM): Reddish Brown 

Sample 
No. 

54-74 

1656.83 feet NAVD88 

DRILLING LOG 

Well No. DBMW-9 
Logged By: Davis 

Checked By:G. Carter 

Permit No.: 

Well Completion 
Details 

Locking Stove-Pipe 
Monument wI Concrete Vault 
and Ballards . 3' Stick-up 

Bentonite chip seal 

Bentonite chip seal 

Page 1 of 3 



6380 Polaris Avenue 
Las Vegas, Nevada 89118 FELDER K LEI N 

Project Name: 

Site Location: 

Project No: 

Client: 

BRC Aquifer Testing 

Henderson, NV 

83173 

BRC 

736-2936 Fax 361 

Start Date: 6/25/07 

End Date: 

Total Hole Depth (tt): 

6/25/07 

75 

Hole Diameter (in): 8 

Drilling Company: Boart Longyear 

B.L. GP24-300RS 

Roto-Sonic 

Continuous Core 

Well Diameter (in): 4 

Drill Rig Type: Water Level (Initial, Ft) : 62 

Drilling Method: Screen Length (tt): 54-74 

Sampling Method: Ground Surface Elev.: 1656.83 feet NAVD88 

.c 
+-' a. 
Q.l o 

Graphic 
Log 

Soil I Geologic 
Description 

Fine to Coarse Sand, Dry, Non to 
Low Plasticity 

MUDDY CREEK FORMATION 
(TMC): Silty Clayey Sand, Light 
Yellowish Green, Trace Gravel, 
60-80% Fine Sand, 20-40% Fines, 
Slightly Moist, Low Plasticity 

Reddish Brown, 2-5% Fine Grained 
Gypsum, Trace Crystals <1" 

Light Yellowish Green 

Reddish Brown, 8-15% Fine Grained 
Gypsum in Thin Beds <6" 

Light Yellowish Green, 5-12% 
Gypsum, Thin Beds 

Reddish Brown/Brown, Moist, Low 
Plasticity 

Light Yellowish Green, Wet 

Brown/Reddish Brown, 60-80% Fine 
Sand, 1-5% Fine Grained Gypsum, 
Low Plasticity 

Sample 
No. 

BMW-9, 

DRILLING LOG 

Well No. DBMW-9 
Logged By: Davis 

Checked By:G. Carter 

Permit No.: 

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

#10/20 Colorado Silica Sand 
#10/20 Colorado Silica Sand 

4" Diameter, 0.020" Slot 
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KLEINFELDER 
Project Name: BRC Aquifer Testing Start Date: 6/25/07 

Site Location: Henderson , NV End Date: 6/25/07 

Project No: 83173 Total Hole Depth (ft) : 75 

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): 62 

Drilling Method: 

Sampling Method: 

Roto-Sonic 

Continuous Core 

Soil I Geologic 
Description 

Screen Length (ft) : 

Ground Surface Elev.: 

Sample 
No. 

Mottled Brown and Yellowish Green 

54-74 

1656.83 feet NAVD88 

DRILLING LOG 

Well No. DBMW-9 
Logged By: Davis 

Checked By:G. Carter 

Permit No.: 

Well Completion 
Details 

Stop sampling at 75 feet bgs . 
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KLEINFELDER 
Project Name: BRC Aquifer Testing Start Date: 7/19/07 

Site Location: Henderson, NV End Date: 7/22/07 

Project No: 83173 Total Hole Depth (tt): 110 

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) : 94 

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

Sampling Method: Continuous Core Ground Surface Elev. : 

..c ........ ....., ....., 
Q.Q.l 
Q.l~ 
0-

30 

Graphic 
Log 

Soil I Geologic 
Description 

\lVCLL GRADED SAND (SWr Brown 
(7.5YR 5/4) with Gravel, Trace Silt, 
50% Fine to Medium Sand, 15% 
Gravel Subangular to Subrounded 
<2" (Volcanic), Dry , Non Plastic 

INTERBEDDED \lVCLL GRADED 
SAND (SW): Brown (7.5YR 5/4), 
Fine and Coarse Grained Sand with 
Gravel Beds <6" Thick, 80% Fine to 
Medium Grained Sand, Trace 
Medium to Coarse Sand, 15% 
Gravel, Trace Silt, Dry, Non Plastic 

\lVCLL GRADED SANDY 
(GW): Brown (7.5YR 5/4), 60% 
SubangularlSubrounded Volcanic 
<2" Gravel, 40% Fine to Medium 

Non Plastic 

INTERBEDDED \lVCLL GRADED 
SAND (SW): Brown (7.5YR 5/4), 
Fine and Medium Grained Sand, 
Trace Gravel and Silt, Beds <1' 
consist of 90% Sand, 5% Gravel 
Subrounded (Volcanic), 5% Silt, Dry, 
Non Plastic 

\lVCLL 
(GW) : Brown (7.5YR 5/4) , 60% 
Gravel <2" SubangularlSubrounded 
Volcanics, 40% Fine to Medium 
Sand Non Plastic 

\lVCLL GRADED SI LTV SAND (SM) : 
Brown (7.5YR 4/3), Trace Gravel, 
75% Fine to Medium Sand, 20% Silt, 
5% Gravel <1" Subrounded 
Volcanics, Dry, Non to Low Plasticity 

Sample 
No. 

85-110 

1691 .31 feet NAVD88 

DRILLING LOG 

Well No. DBMW-16 
Logged By: Davis 

Checked By:G. Carter 

Permit No.: 

Well Completion 
Details 

Locking Stove-Pipe 
Monument wI Concrete Vault 
and Ballards. 3' Stick-up 

Bentonite chip seal 

Bentonite chip seal 
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KLEINFELDER 
Project Name: BRC Aquifer Testing Start Date: 7/19/07 

Site Location: Henderson, NV End Date: 7/22/07 

Project No: 83173 Total Hole Depth (ft): 110 

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) : 94 

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

Sampling Method: Continuous Core Ground Surface Elev.: 

.r:::. -c.. 
Ql 
o 

40 

50 

60 

70 

Graphic 
Log 

Soil I Geologic 
Description 

VVELL GRADED SAND (SIN): Brown 
(7.5YR 4/3) , Trace Gravel, 95% Fine 
to Coarse Sand; 40% Coarse Sand, 
5% Gravel <1/2", Rounded 
Volcanics, Dry (Zone of Moisture 2" 
Thick at 46.8'), Non Plastic 

SILTY SAND (SM): Brown (7.5YR 
5/4), Trace Gravel, 75% Fine to 

+--- ---1, Medium Sand, 20% Silt, 5% Gravel, 

VVith Gravel, 70% Fine to Medium 
Sand, 15% Silt, 15% Gravel <2", 
Subangular/Subrounded (Volcanic), 
Dry, Low Plasticity 

Reddish Brown (5YR 5/4), Trace 
Clay, 75% Fine to Medium Grained 

Sample 
No. 

85-110 

1691 .31 feet NAVD88 

DRILLING LOG 

Well No. DBMW-16 
Logged By: Davis 

Checked By:G . Carter 

Permit No.: 

Well Completion 
Details 

Bentonite chip seal 

4" Diameter Schedule 40 PVC 
Casing 
4" Diameter Schedule 40 PVC 
Casing 
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K LEI 6380 Polaris Avenue 
Las Vegas, Nevada 89118 NFELDER 

Project Name: 

Site Location: 

Project No: 

Client: 

BRC Aquifer Testing 

Henderson, NV 

83173 

BRC 

Start Date: 

End Date: 

Total Hole Depth (ft): 

Hole Diameter (in): 

7/19/07 
7/22/07 

110 

8 

Drilling Company: Boart Longyear 

B.L. - GP24-300RS 

Roto-Sonic 

Well Diameter (in) : 4 

Drill Rig Type: Water Level (Initial, Ft) : 94 

Drilling Method: Screen Length (ft) : 85-110 

Sampling Method: Continuous Core Ground Surface Elev.: 1691 .31 feet NAVD88 

.L: ...... 
a. 
Q) 

o 

80 

Graphic 
Log 

Soil I Geologic 
Description 

Plasticity . Fine Grained Gypsum 
Present from 70 to 84'. 

Light Brown (7.5YR 6/4), Increase in 
Sands, 80% Fine to Medium Sands, 
15% Silt and 5% Clay, Moist 

CLAY (CL): Pale Yellow (5Y 8/3) 
with Silt, 85% Clay and 15% Silt, 
Wet, Medium to High Plasticity. 
Muddy Creek Formation 

CLAYEY SILT (ML): Reddish Brown 
(5YR 4/4), 60% Silt and 40% Clay, 
Trace Fine Sand, Wet , Medium 
Plasticity . Mud Creek Formation 

CLAY (CL) : Pale Yellow (5Y 8/3) 
with Silt, 85% Clay and 15% Silt, 
Wet, Medium to High Plasticity. 
Muddy Creek Formation 

CLAYEY SILT (ML): Reddish Brown 
(5YR 4/4), 60% Silt and 40% Clay, 

San Wet Medium 

Sample 
No. 

DRILLING LOG 

Well No. DBMW-16 
Logged By: Davis 

Checked By:G. Carter 

Permit No.: 

Well Completion 
Details 

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

#10/20 Colorado Silica Sand 

4" Diameter, 0.020" Slot 
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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 

..c ..... 
a. 
Q) 

o 
Graphic 

Log 
Soil I Geologic 

Description 

Start Date: 

End Date: 

Total Hole Depth (ft): 

Hole Diameter (in): 

7/19/07 

7/22/07 

110 
8 

Well Diameter (in): 4 

Water Level (Initial, Ft): 94 

Screen Length (ft) : 85-110 
Ground Surface Elev. : 1691.31 feet NAVD88 

Sample 
No. 

Plasticity . Muddy Creek Formation 

110 
DBMW-16,11 

DRI LLI NG LOG 

Well No. DBMW-16 
Logged By: Davis 
Checked By:G. Carter 
Permit No. : 

Well Completion 
Details 

Stop sampling at 50 feet bgs. 
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KLEINFELDER 
Project Name: BRC Aquifer Testing Start Date: 7/24/07 

Site Location: Henderson, NV End Date: 7/24/07 

Project No: 83173 Total Hole Depth (tt): 40 

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) : 18 

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

Sampling Method: Continuous Core Ground Surface Elev.: 

.c -a. 
QJ 
o 

Soil I Geologic 
Description 

SILT (ML): Light Brown (7.5YR 6/4), 
Trace fine sand, 95% silt , 5% fine 

SI L TY SAND (SM) : Reddish Brown 
(2.5YR 4/4), 70% Fine sand, 20% 
Silt, 5% Fine gravel <1" 
subrounded/volcanic, Dry, Non to 
Low plasticity 

Fine grained gypsum, Disseminted 

Trace clay, Moist, Low to medium 
plasticity 

CLAYEY SAND (SC) : Brown (7.5YR 
4/4), 70% Fine to medium sand, 
20% clay, 5% gravel <1" 
subrounded/volcanic, Wet, Low 
plasticity 

CLAY VV'lTH SILT (CL) : Pale Olive 
(5Y 6/3), 90% , 10% Silt, Wet, 

Sample 
No. 

MW-19, 

15-40 

1580.41 feet NAVD88 

DRI LLI NG LOG 

Well No. DBMW-19 
Logged By: Davis 

Checked By: G. Carter 

Permit No.: 

Well Completion 
Details 

Locking Stove-Pipe 
Monument wI Concrete Vault 
and Ballards . 3' Stick-up 

Bentonite chip seal 

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

#10/20 Colorado Silica Sand 

#10/20 Colorado Silica Sand 

4" Diameter, 0.020" Slot 
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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 

Start Date: 7/24/07 

End Date: 7/24/07 

Total Hole Depth (tt): 40 

Hole Diameter (in) : 8 

Well Diameter (in): 4 

Water Level (Initial, Ft) : 18 

Screen Length (tt) : 15-40 

Ground Surface Elev.: 1580.41 feet NAVD88 

Sample 
No. 

DBMW-19, 

DRILLING LOG 

Well No. DBMW-19 
Logged By: Davis 

Checked By: G. Carter 

Permit No.: 

Well Completion 
Details 

Stop sampling at 40 feet bgs . 
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KLEINFELDER 
Project Name: BRC Aquifer Testing Start Date: 8/13/07 

Site Location: Henderson , NV End Date: 8/13/07 

Project No: 83173 Total Hole Depth (ft): 55 

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) : 39 

Drilling Method: Rota-Sonic Screen Length (ft) : 

Sampling Method: Continuous Core Ground Surface Elev.: 

..c: _ --Q.Q) 
Q)~ 
0 -

o 

Graphic 
Log 

Soil I Geologic 
Description 

COMPACTED FILL 

ItVELL GRADED SAND WITH 
GRAVEL (SW): Brown (7.5YR 5/3) , 
80% Fine to medium sand, 20% 
Gravel <2" Subangular to 

o~mll!I' subrounded/volcanic, Dry, Non 

SILTY CLAY (CL) : Pale Olive (5Y 
6/3), 80% Clay, 20% Silt , Dry/moist, 
Moderate to high plasticity . 
Gypsiferous between 17 and 22 ft. 

Silty Lenses present, Mottled Light 
Reddish Brown (5YR 6/4) and Pale 
Olive (5Y 6/3), Dry/moist, Moderate 
to high plasticity 

SILT WITH SAND AND CLAY (ML): 
Light Reddish Brown (5YR 6/3), 70% 
Slit, 20% Fine sand, 10% Clay, 
Weakly cemented when gypsum 

Sample 
No. 

35-55 

UNK 

D R ILLING LOG 

Well No. DBMW-22 
Logged By: Davis 

Checked By:G. Carter 

Permit No.: 

Well Completion 
Details 

Locking Stove-Pipe 
Monument w/ Concrete Vault 
and Ballards. 3' Stick-up 

Bentonite chip seal 

Bentonite chip seal 
4" Diameter Schedule 40 PVC 
Casing 

4" Diameter Schedule 40 PVC 
Casing, 0.020" Slot Well 
Screen 
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KLEINFELDER 
Project Name: 

Site Location: 

Project No: 

Client: 

SRC Aquifer Testing 
Henderson, NV 

83173 
SRC 

Drilling Company: Soart Longyear 
Drill Rig Type: S.L. - GP24-300RS 
Drilling Method: Roto-Sonic 

Start Date: 8/13/07 

End Date: 8/13/07 

Total Hole Depth (ft): 55 

Hole Diameter (in): 8 
Well Diameter (in): 4 

Water Level (Initial, Ft) : 39 

Screen Length (ft): 35-55 

Sampling Method: Continuous Core Ground Surface Elev.: UNK 

.s::: 
+J a. 
Q) 

o 
Graphic 

Log 
Soil/Geologic 

Description 

Low plasticity 

Reddish Brown (5YR 5/4), 70% Silt, 
20% Fine sand, 10% Clay, Wet, Low 
plasticity 

(5Y 8/4), 
Mo 
SILT VV1TH : 
Reddish Brown (5YR 5/4), 70% Silt, 
20% Fine sand, 10% Clay, Weakly 
cemented when gypsum equal or 

-JLl--'-LLLl--'-LJJ , exceeds 5%, Wet, Moderate 
I 

Sample 
No. 

DRILLING LOG 

Well No. DBMW-22 
Logged By: Davis 
Checked By:G . Carter 
Permit No.: 

Well Completion 
Details 

#10/20 Colorado Silica Sand 

Stop sampling at 55 feet bgs . 
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Log of Boring No. BRC-SB-08-B 
BMI Site - Hydrogeologic Characterization 

Henderson, Nevada 

Dri ll ing Method: Rotary Sonic 
Dri ll ing Equipment: Rotary Sonic 

Borehole Total Depth : 400 ft bgs 
Borehole Diameter: 9.5" 

, 
-1--------Basic Remediarioll 

CO "I"ASY 

Dri ll ing Contractor: Prosonic Corporation 
Dri ller: Gerald Sealy 

Boring Location : Location 8 (WeIlID: MCF-08B) 

Sample Type: Rotosonic 
Sample Interval Continuous 

Logged By: Adam Norris 
Date Started: 5/10/2004 
Date Completed: 5/20/2004 

~ 'tl 

C iii 
C1I C1I > .= CJ) -I c: 0 

C1I 0 S 'u; 
.cCl) c. S C1I ~ C1I>-... :i ~ .5 D:: D::iii c.- ~ C1I c: C1I C1I C1I C1I c: 
e .e Q. Q. Q. -« 

E c. ... 
~ E E '" 

E 0 
> '" '" CI) 

",- e C1I CI) CI) CI) a: iii 

0 

0.0 

-10 0.0 

0.0 

-20 0.0 

Project No. 3850360 

<m> 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 
NIA 

Bottom of Screen (ft. bgs): 

0.010 in 
107.5 ft bgs 
137.5 ft bgs 
#2 x 12 Transition Sand Type: Type of Sand Pack: 

>-
Cl 
0 
'0 ::; 
:J Soli Description 

SM: Sil ty sand with gravel. pale brown (10YR 613). dry subangular to subrounded sand. 
nonplastic silt. subangular to subrounded fine to coarse volcanic gravel (up to 3"long). 
Approximately 15% gravel. 10% coarse sand. 30% medium sand. 30% fine sand and %15 silt. 
Collected sample BRC·SB-OB-O for chemical analysis 

Gravely silty sand. pale brown (10YR 6/3). dry. subangular to subrounded fine to coarse volcanic 
gravel (up to 3" long). trace local vocanic cobbles (up to 4" long). Approximately 30% gravel. 
10% coarse sand, 20% medium sand, 25% fine sand and 15% silt. 

Silty sand with gravel . yellowish brown (10YR 514). wet. angular to subrounded sand. nonplastic 
silt. angular to sub rounded fine to coars volcanic gravel up to 2" long. Approximately 20% gravel. 
10% coarse sand, 30% medium sand, 25% fine sand and 15% sil t. 

Collected sample BRC-SB-OB-B.5 for physical analysis. 

Trace local volcanic cobbles (up to 6" long). 

Gravely silty sand. dar!< gayish brown (1 OYR 412) . wet. angular to subrounded sand. subangular 
to sub rounded fine to coarse volcanic gravel (up to 3" long). Approximately 30% gravel. 10% 
coarse sand, 25% medium sand, 20% fine sand and 15% silt. 

Trace local volcanic cobbles (up to 4" long). 

Silty sand with gravel. grayish brown (1 OYR 5/3). wet. angular to subrounded sand. nonplastic 
silt. angular to subrounded fine to coarse volcanic gravel up to 3" long. Trace local volcanic 
cobbles (up to 4.5" long) Approximately 20% gravel. 10% coarse sand. 30% medium sand. 25% 
fine sand and 15% silt. 

SP-SM: Sand with silt and gravel. dar!< grayish borwn (10YR 412). wet. angular to subrounded 
sand. nenplastic silt. subangular to subrounded fine to coarse volcanic gravel (up t02" long). 
some local moderate to strong cementation. Approximately 20% gravel. 10% coarse sand. 
35% medium sand. 20% fine sand and 10% silt. 
Collected sample BRC-HP-08-20. 

GP: Poo~y graded gravel with sand. dar!< grayish brown (10YR 4/2). wet. subangular to 
subrounded fine to coarse volcanic gravel (up to 1.5" long). subangular to subrounded sand. 
some local moderate to strong cementaion. Approximately 75% gravel. 10% coarse sand. 
10% medium sand, 5% fine sand and trace si lt. 

Log of Boring: 

Well Construction 

concrete apron 
and ballards 

Cement 
Bentonite 
Grout 

4" Blank PVC 
Riser Pipe 

BRC-SB-08-B 
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BMI Site - Hydrogeologic Characterization 

Henderson, Nevada 

~ '0 

C iii 0> 0> 
C 

oJ £: > :§ .~ 0> 0 z;-
~ (J) c. .S! u 0> 0>>-_:E 

~ .E 0> 0> 0:: iii c.- 0:: ::. 0> c 0> C 0> 0> 0> 
c~ C. C. C. -« c. ... 

<II E E E E 0 c > <II <II <II <11"-
0> (J) (J) (J) (J) a:: 
iii 

-30 0.0 

0.0 

-40 0.0 
0.5/10 

0.0 

-50 0.0 

0.0 

1.5/10 

Project No. 3850360 

~ MWH 

Log of Boring No. 

>-
Cl 
0 
'0 
~ -:J Soli Description 

~.-:.._.-:..~ ~' ____________________________________________ -J 

SP-SM: Sand with silt and gravel . dark grayish borwn (10YR 412). wet. angular to subrounded 
sand. non plastic silt. subangular to subrounded fine to coarse volcanic gravel (up t02" long). 
Approximately 20% gravel. 10% coarse sand. 30% medium sand. 30% fine sand and 10% silt. 

f-- . _ . -

~ --:-.-:.. --:-..: 
r-:- . .-:.. . ..: 
f--.- . ­

~ --:-- --:-..: 
I)l) I)l) I)l) 

I)l) I)l) I)l) 

I)l) I)l) I)l) 

I)l) I)l) I)l) 

GM: Silty gravel with sand, dark grayish brown (1 OYR 4/2) , wet. angular to subrounded sand. 
non plastic silt. subangular to subrounded fine to coarse volcanic gravel (up to 3" long), 
nonplastic silt, subangular to subrounded sand, some local moderate to strong cementation. 
Approximately 65% gravel, 10% coarse sand, 5% medium sand, 5% fine sand and 15% silt. 

I)l) I)l) I)l) As above. 

f-- . - . -

r-:- . -:- . ---: 
f-- . _ . -

f-- . - --:-..: 
~ --:-.-:.. --:-...: 

SP-SM: Sand with silt and gravel, grayish borwn (10YR 4/2) , wet, subangular to subrounded 
sand, nonplastic si lt, sub angular to subrounded fine to coarse volcanic gravel (up to 3" long), 
some local moderate to strong cementation. Approximately 20% gravel, 10% coarse sand, 
30% medium sand, 30% fine sand and 10% silt. 
At 39'. trace local volcanic cobbles (up to 5" long). 

f-- . - --:-...: / SP: Poorly graded sand. dark grayish brown (1 OYR 4/2). wet, subangular to subrounded 
~ --:-.-:.. --:-...: sand.subangular to subrounded fine to coarse volcanic gravel (up to 2" long), trace non plastic 

• • to low plasticity silt. locally moderately to strongly cemented. Approximately 10% gravel. 5% 
• • •• • • coarse sand. 45% medium sand. 35% fine sand and 5% silt. Collected sample BRG-SB-08·B-

• • •• • 40.5 for physical analysis. 

SM: Silty sand with gravel. light brownish gray (10YR 6/2). wet. subangular to subrounded 
sand. non plastic to low plasticity fines. subangular to subrounded fine to coarse volcanic 
gravel (up to 3"long). locally moderately to strongly cemented. Approximately 20% gravel. 10% 
coarse sand, 25% medium sand, 25% fine sand, %15 sil t and 5% day. 

As above. 

SM-ML: Gravelly silty sand and gravelly silt with sand (interbedded at appro 47' to 53'), grayish 
brown (1 OYR 512) , wet, subangular to subrounded sand, nonplastic to low plasticity fines, 
subangular to subraounded fine to coarse volcanic gravel (up to 3"-long) , locally moderately to 
strongly cemented. Approximately 30% gravel, 10% coarse sand, 25% medium sand, 15% 
fine sand, 20% silt and trace clay. 

ML: Clayey silt, brown (7.SYR 5/4), moist, very stiff to hard, nonplastic to low plasticity fines. 
Approximately trace fines, 80% silt and 20% clay. 

Silt with clay, light yellowish brown (10YR 6/4) , mOist, very stiff to hard, nonplastic to low 
plasticity fines. Approximately trace fines, 90% sil t and 10% clay. 

Collected sample BRC-SB-08-B-57.5 for chemical analysis. 
Clayey silt, brown (7.5YR 5/4), moist, very stiff to hard, nonplastic to low plasticity fines. 

Log of Boring: 

, 
- I 

Ba;J;-~oll 
t: 0 ~ .. AS" 

BRC-SB-08-B 

Well Construction 

Cement 
Bentonite 
Grout 

4" Blank PVC 
Riser Pipe 

BRC-SB-08-B 
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, 
- I 

BMI Site - Hydrogeologic Characterization Bas~oll 
c ow,. A!\' ... 

Henderson, Nevada Log of Boring No. BRC-SB-08-B 

~ " e- m Q) Q) 

..J i:= > ,:: <II 
Q) 0 Z' S 'u; 

;:~ Co Q) <) 

~ 'E Q) 
Q) Q) >. 

0:: 
Q) O::m Co- ~ Q) c: >. 

Q) c: Q) Q) Q) -<I: CI 
e ,2 Q. Q. Q. Co ... 0 

-; E E E E 0 '0 Well Construction 
> m m m m- e ;: 
Q) CJ) CJ) CJ) CJ) a: :J Soil Description iii 

-60 

-70 

-80 

-90 

0,511 0 

1,5110 

1,511 0 

Approximatety trace meduim sand, 85% fine sand, and 15% silt. 

Sandy silt, brown (7.5YR 514), wet, nonplastic to low plastici ty fines. Approximately 35% fine 
sand and 65% si lt. 

Clayey silt, brown (7.5YR 514), moist, very stiff to har nonplastic to low plasticity fines. 
Approximately 5% fine sand, 80% silt and 15% clay. 

SM: Silty sand, pale brown (10YR 6/3), moist to very moist, subangular to subrounded sand, 
nonplastic to low plascticity fines. Approximately 65% fine sand and 35% silt. 

ML: Silt with sand, brown (7.5YR 514), moist to dryt, hard, nonplastic to low plascticity fines. 
Approximately 15% fine sand, 80% silt and 5% clay. 
Collected sample BRC·SB·08·B·87 for chemical analysis. 

Collected sample BRC·SB·08·B-67.5 for chemical analysis. 
Silt with sand, brown (7.5YR 514), moist to very moist, very stiff, non plastic to low plasticity fines. 
Approximately 15% meduim sand, 80% fine sand, and 5% silt. 

Silt with sand, brown (7.5YR 514), moist to very moist, very stiff, nonplastic to low plasticity fines, 
locally partially indurated. Approximately 15% fine sand, 80% silt, and 5% clay. 

Sandy silt, brown (7.5YR 514), moist to very moist, very stiff, nonplastic to low plasticity silt, 
subangular to subrounded sand, locally partially indurated. Approximately 5% medium sand, 
25% fine sand and 70% silt. 

Sandy silt, brown (10YR 713), moist to very moist, very stiff, nonplastic to low plasticity silt, 
subangular to subrounded sand, locally partially indurated, trace local gypsum. Approximately 
30% fine sand and 70% silts. 

Sandy silt, brown (10YR 512), moist, hard, non plastic to low plasticity fines, sub angular to 
subrounded sand. Approximately trace medium sand, 15% fine sand, 80% silt and 5% clay. 

Sandy silt, brown (10YR 713), dry, hard, nonplastic to very low plasticity silt, subangular to 
subrounded sand, locally partially indurated, some local gypsum content. Approximately trace 
medium sand, 30% fine sand and 70% silts. 

Sandy silt, brown (10YR 5/3), moist, hard, nonplastic to very low plasticity silts, subangular to 
subrounded sand, partially indurated to weakly cemented, some local gypsum. Approximately 
trace medium sand, 30% tine sand and 70% silt. 

Same as above. 

II SM: Silty sand, gray (10YR 511), wet, subangular to subrounded sand, nonplastic sil t. 
Approximately 30% fine sand and 70% silt. 
Collected BRC·SB·08·B·88 for grab satruated soil sample. 

ML: Interbedded clayey silt. Approximately 5% fine sand, 75% silt and 20% clay. 

SM: Silty sand, brown (7.5YR 514), moist, subangular to subrounded sand, very stiff to hard 

II I I clayey silt, non plastic to low plasticity fines, partiy indurated clayey silt. Approximatley trace l\ medium sand, 70% fine sand and 30% silt. 

II I I I 1'\ ML: Sandy silt. 
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Soli Description 

\ I 
1\ SM: Silty sand. 

ML: Clayey silt, brown (7.SYR S/4) , moist, very stiff to hard, non plastic to low plasticity fines, 
partly indurated, some local gypsum. Approximately S% fine sand, 6S% silt and 30% clay. 

Silt with sand, brown (7.SYR SI2), moist, very stiff to hard, partly indurated, nonplastic to low 
plasticity fines, some local gypsum. Approximately 20% fine sand, 80% silt and trace clay. 

Same as above. Approximately trace fine sand, 80% silt and 20% clay. 

Same as above 

Same as above 
Silt with clay and sand, brown (7.SYR S/4) moist very stiff to hard, nonplastic to low plasticity 
fines. Approximately 20% fine sand, 70%silt and 10% clay. 

SM: Interbedded silty sand from lOT to 110.S'. Approximatley 70% fine sand and 30% silt. 

Silt with clay and sand. Approximately lS% fine sand, 7S% silt and 10% clay. 

Interbedded silty sand. ApproximaUey 70% fine sand and 30% silt. 

Silt with clay and sand. 

ML: Clayey silt, brown (10YR SI3), moist, very stiff to hard, nonplastic to low plasticity flnes, 
some local gypsum con lent. Approximately S% fines, 7S% silt and 20% clay. 

/ SM: Silty sand, tight yellowish brown (10YR 6/4), wet, subangular to subrounded sand, non 
plastic silt. Approximatley 60% fine sand and 40% silt. Collected BRC-SB-08-B-114.S for grab 
saturated soil sample. 

ML: Clayey silt, brown (7.SYR 514), moist, very stiff to hard, nonplastic to low plasticity fines. 
Approximately trace fine sand, 80% silt and 20% clay. 

Clayey silt, brown (7.SYR S/4) moist, very stiff to hard, non plastic to low plasticity fines. 
Approximalely trace fine sand, 80%silt and 20% clay. 

Same as above except (1 OYR S/4) 

Clayey silt, brown (7.SYR S/4) moist, very stiff to hard, nonplastic to low plasticity fines, trace 
local gypsum content. Approximately S%fine sand, 7S%silt and 20% clay. 
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Log of Boring No. 

Soli Description 

Clayey silt, yellowish brown (10YR 6/4) and brown (7.5YR 5/4), moist, very stiff to hard, 
nonplastic to low plasticity fines, some local gypsum. Approximately 5%fine sand, 75%silt and 
20% day, 

Same as above. 

II SM: Silty sand, light gray (5Y 711), wet, subangularlo subrounded sand, non plastic silt. 
f-'-+-'-+-'-+-'+-'#' Approximately 60% fine sand and 40% silt. Collected BRC-SB-08-B-134.5 for grab saturated 

soil sample. 

ML: Clayey silt, brown (10YR 4/3), mOist, very stiff to hard non plastic to low plasticity fines, 
some local gypsum content. Approximately 5% fine sand, 75% silt and 20% day. 

Clayey silt , grayish brown (1 OYR 512), moist, very stiff to hard, non plastic to low plasticity fines, 
locally partially indurated. Approximately trace fine sand, 80% silt and 20% day. 

Silt with sand, pale brown (1 OYR 6/3), moist to very moist, nonplastic to low plasticity fines, 
locally partially indurated. Approximately 20% fine sand, 80% silt and trace day. 

Clayey silt, brown (7.5YR 5/4) mOist, very stiff to hard, nonplastic to low plasticity fines, some 
local gypsum. Approximately trace fine sand, 75% silt and 25% day. 

Same as above. Approximately 70% silt and 30% day. 
Collected sample BRC-SB-08-B-147.5 for physical analysis. 

Abundant gypsum content at 149 It to 150 It bgs. 

Clayey silt, brown (7.5YR 5/4) moist, very stiff to hard, non plastic to low plasticity fines, some 
gypsum content. Approximately trace fine sand, 80% silt and 20% clay, 

Same as above. Approximately trace fine sand, 70% silt and 30% day. 

Same as above. Approximately 5% fine sand, 75% silt and 20% day. 
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Log of Boring No. 

Soil Description 

Same as above. Approximately trace fine sand, 75% silt and 25% day. 

Same as above. Approximately 65% silt and 35% day. 

1/ SM: Silty sand, grayish brown (10YR 512) , wet, subangular to subrounded sand, non plastic silt. 
Approximately 60% fine sand and 40% silt. Collected BRC·SB·0B-B·167 for grab saturated 
soil sample. 

ML: Clayey silt, yellowish borown (10YR 5/4) , moist, hard, nonplastic to low plasticity fines, 
some local gypsum content. Approximately 75% silt and 25% day. 

Clayey silt, brown (10YR 5/3) moist, hard, nonplastic to low plasticity fines, some local gypsum. 
Approximately 70% sill and 30% clay. 

Same as above except pale brown (10YR 6/3) . Approximately 80% silt and 20% day. 

As above, no gypsum. 

Sandy silt, grayish brown (10YR 512) , wet, non plastic to very low plasticity silt, subangular to 
subrounded sand. Approximately 40% fine sand and 60% silt. Collected BRC-SB-0B-B-179.5 for 
grab saturated soil sample. 

Clayey silt, brown (7.5YR 5/4) moist, very stiff to hard, non plastic to low plasticity fines. 
Approximately 70% sill and 30% clay. 
As above except sandy silt. Approximately 30% fine sand and 70% silt. 

Same as above, some local gypsum. Trace amount of fine sand. 

Clayey silt, pale brown (10YR 5/3) moist, very stiff to hard, nonplastic to low plasticity fines , trace 
subangular to subrounded sand. Approximately trace medium sand, 5% fine sand, 80% silt and 
15% day. 

Clayey silt, pale brown (7.5YR 5/4) moist, very stiff to hard, nonplastic to low plasticity fines, 
trace local gypsum. Approximately trace fine sand, 85% silt and 15% day. 
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Soli Description 

Thin sandy silt seam at 191 -191.2 ft bgs, light brown (7.5YR6I4), mOist, hard, non plastic silt , 
subangular to sub rounded sand. 

Clayey silt, brown (7.5YR 514) mOist, hard, nonplastic to low plasti city fines, trace local gypsum. 
Approximately 80% silt and 20% clay. 

115M: Silty sand, pale brown (10YR 613), wet, subangularto subrounded sand, non plastic silt. 
Approximately 10% fine sand, 60% silt and 30% day. Collected 8RC-S8-08-8-196.5 grab 
saturated soil sample. 

ML: Clayey silt, borown (7.5 YR 514), moist, hard, non plastic to low plasticity fines , trace local 
gypsum. Approximately trace fines , 80% sil t and 20% day. 

Clayey silt, brown (7.5YR 514) mOist, hard, nonplastic to low plasti city fines, trace local gypsum. 
Approximately trace fine sand, 80% silt and 20% day. 

Same as above. 

Same as above. Approximately 5% fine sand, 80% silt and 15% day. 

Same as above. Approximately 80% silt and 20% d ay. 

Same as above. Approximately 80% silt and 20% day. 

Same as above. Approximately 30% fine sand and 70% silt. 

Same as above. Approximately 80% silt and 20% day. 

Same as above. Approximately 5% fine sand, 80% silt and 15% day. 

Same as above. Approximately 30% fine sand, 65% silt and 5% day. 

Same as above. Approximately 80% silt and 20% day. 
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Soli Description 

Same as above. 

Same as above. Approximately trace fine sand, 80% silt and 20% day. 

Same as above. Approximately 80% silt and 20% day. 

Same as above. 

Same as above, color cI1ange to yellowish brown (10YR5/4). 

Same as above, no gypsum. Approximately trace fine sand, 85% silt and 15% day. 

Same as above, pale brown (10YR6I3). Approximately 80% silt and 20% day. 

Same as above. 

Sandy silt bed at 254.6,255 It bgs, pale brown (10YR 6/3), moist, non plastic to very low plasticity 
silt, subangular to subrounded sand. Approximately 30% fine sand and 70% silt. 

Clayey silt, brown (7.5YR 5/4), moist, hard, nonplastic to low plasticity fines. Approximately 80% 
silt and 20% day. 
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Log of Boring No. 

Soli Description 

Same as above. Trace local gypsum. 

Same as above, yellowinsh brown (10YR514). Approximately 75% silt and 25% clay. 

Same as above. 

Same as above, pale brown (10YR6/3). Approximately 70% fine sand and 30% silt. 

Same as above, light brown (7.5YR614). Approximately 75% si lt and 25% clay. 

Same as above, brown (7.5YR5/3). Approximately trace fine sand, 75% silt and 25% clay. 

Clayey si lt, brown (10YR 513), moist, hard, nonplastic to low plasticity fines. Approximately 75% 
silt and 25% clay. 

Same as above. Approximately 80% silt and 20% clay. 

Same as above. Approximately 80% silt and 20% clay. 

Clayey silt, brown (7.5YR 514), moist, hard, non plastic to low plasticity fines, trace local gypsum. 
Approximately 75% silt and 25% clay. 

Same as above. Approximately 70% silt and 30% clay. 

Log of Boring: 

\ 
- \ 

~----Basic Remediation 
c: 0 M ,. A .s ,. 

BRC-SB-08-B 

Well Construction 

Cement 
Backfi ll 

BRC-SB-08-B 

Page 9 of 13 



BMI Site - Hydrogeologic Characterization 

Henderson, Nevada 

~ "C 

C iij Ol Ol 

> ,= I/) 
...J Ol ~ 0 

~ S 'Cii 
s~ c. $ u 

~ 
Ol Ol>' e: ~ ~iij c.~ ~ 

Ole: Ol e: Ol Ol Ol 
c~ C. C. C. -~ c. ... 

cu E E E E 0 c > cu cu cu cu-
Ol (J) (J) (J) (J) ii: 
iii 

0.0 

·300 0.0 

0.0 

·310 0.0 

0.5/10 

0.0 

·320 0.0 

0.0 

Project No. 3850360 

<lID MWH 

>. 
en 
0 
'0 
.c ... 
:J 

Log of Boring No. 

Soli Description 

Same as above. Approximately 70% silt and 30% clay. 

Same as above. Approximately 75% silt and 25% clay, 

Same as above. Approximately trace fine sand, 80% silt and 20% clay. 

Same as above. Approximately trace fine sand, 80% silt and 20% clay. 

Abundant gypsum content at 307.5 to 307.9 It bgs. 

Same as above. Approximately trace fine sand, 75% silt and 25% clay. 

Saturated zone at 310.5 to 311 .7 fI bgs. Silt brown (7.5YR 5/4), moist, hard, nonplastic to low 
plasticity fines , trace subangular to subrounded sand, trace local gypsum. Approximately trace 
medium sand, 5% fine sand, 90% silt and 5% clay. Collected BRC-5B·08·B·311 grab saturated 
soil sample. 

Same as above. Approximately 75% silt and 25% clay. 

Same as above. Approximately 80% silt and 20% clay. 

Same as above. Approximately 75% silt and 25% clay. 

Same as above. Approximately 75% silt and 25% clay. 

Saturated zone at 323 to 323.8 fI bgs. Silt, brown (7.5YR 514), we~ , nonplastic to low plasticity 
fines, trace subangular to subrounded sand, trace local gypsum. Approximately trace medium 
sand, 5% fine sand, 95% silt and trace clay. Collected BRC·SB·08·B·323 grab saturated soil 
sample. 
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Henderson, Nevada Log of Boring No. 
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Clayey silt, brown (7,5YR 5/4) , moist, hard, nonplastic to low plasticity fines, some local gypsum, 
Approximately 5% fine sand, 75% silt and 20% clay. 

Abundant gypsum content at 325 to 327 It bgs. 

Clayey silt, brown (7.5YR 5/4) , moist, hard, nonplastic to low plasticity fines, some local gypsum. 
Approximately trace fine sand, 75% silt and 25% clay. 

·330 0,0 
Abundant gypsum content at 329 to 330 11 bgs. 

Abundant gypsum content at 330.5' to 332 11 bgs. 

Clayey silt, brown (7.5YR 5/4) , moist, hard, nonplastic to low plasticity fines, some local gypsum. 
Approximately 75% silt and 25% clay. 

0.0 Same as above. 

Abundant gypsum content at 337 to 338 It bgs. 

Silt with sand, brown (7.5YR 5/4), moist, hard, non plastic to low plasticity fines, some gypsum. 
Approximately 15% fine sand, 75% silt and 25% clay. 

·340 0.0 

Clayey silt, brown (7.5YR 5/4), moist, hard, nonplastic to low plasticity fines, some local gypsum. 
Approximately trace fine sand, 75% sil t and 20% clay. 

0.0 Same as above. Approximately 5% fine sand, 75% silt and 20% clay. 

Same as above. 

SM: Silty sand, brown (7.5YR 5/4) , wet, subangular to subrounded sand, nonplastic to low 
plasticity sil~ some gypsum. Approximately 10% fine sand, 60% silt and 30% clay. 

·350 
I I I ML: Silt with sand, yellowish brown (10YR 5/4), moist to wet, nonplastic to very low plasticity 

silt, subangular to subrounded sand. Approximately 15% fine sand, 85% silt and trace clay. 

0.0 

SM: Silty sand, brown (1 0YR 5/4) , wet, subangular to subrounded sand, nonplastic silt. 
\ Approximately 10% fine sand, 60% silt and 30% clay. 

ML: Silt with sand, pale brown (10YR 613) , dry to mOist, hard, partly indurated to strongly 
cemented, some gypsum. Approximatley 15% fime sand, 85% silt and trace clay. 

0.0 
Becomes brown (7.5YR 5/4) and wet at 354.5 to 355 ft bgs. 
Silt with sand, pale brown (10YR 613), dry to moist, hard, partly indurated to strongly cemented, 
some gypsum. Approximately 15% fine sand, 85% silt and trace clay. 

Abundant gypsum content at 356.5 to 357 11 bgs. 
Clayey silt, brown (7.5YR 6/4), mOist, hard, nonplastic to low plasticity fines, some local gypsum. 
Approximately 5% fine sand, 75% silt and 25% clay. 
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Log of Boring No. 

Soil Description 

Same as above. Approximately trace medium sand. 15% fine sand, 60% silt and 15% clay. 

Same as above. wet. Approx. 5% medium sand, 10% fine sand. 60% silt and 15% clay. 

Collected sample BRC-SB-08-361 .5 for physical analysis. 

Silt with sand. pale brown (10YR 613). dry to moist, hard. non plastic to very low plasticity fines. 
partly indurated to strongly cemented. some gypsum. Approximately 15% fine sand. 85% silt and 
trace clay. 

Clayey silt. brown (7.5YR 514). moist, hard, non plastic to low plasticity fines. some local 
gypsum. Approximately 80% silt and 20% clay. 

Same as above. Approximately 5% fine sand, 75% silt and 20% clay. 

Abundant gypsum content at 372.7 to 373 It bgs. 

Clayey silt, brown (7.5YR 5/4) . moist. hard. nonplastic to low plasticity fines. trace gypsum. 
Approximately trace fine sand, 75% silt and 25% clay. 

Same as above. Approximately trace fine sand, 80% silt and 20% clay. 

Same as above. Approximately trace fine sand, 80% silt and 20% clay. 

Silt with sand. brown (7.5YR 5/4). moist, hard, partly indurated to moderately cemented, 
nonplastic to very low plasticity fines, subangular to subrounded sand. some gypsum. 
Approximately 5% medium sand, 15% fine sand, 80% silt and trace clay. 

Clayey silt, brown (7.5YR 5/4), moist, hard, nonplastic to low plasticity fines. partly indurated to 
moderately cemented fines, trace gypsum. Approximately 10% fine sand, 75% silt and 25% clay. 

Saturated zone at 388.5 to 390.5 It bgs. Silt with sand. brown (7.5YR 5/4) , wet" nonplastic to 
very low plasticity fines, trace subangular to subrounded sand, local gypsum. Approximately 5% 
medium sand, 10% fine sand, 80% silt and 5% clay. 

Clayey silt with sand, brown (7.5YR 5/4) , moist. hard, nonplastic to low plasticity fines, angular to 
subrounded sand, some gypsum to abundant gypsum, partialy indurated to moderately 
cemented. Approximately 5% medium sand, 10% fine sand. 70% silt and 15% clay. 
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Log of Boring No. 

Soli Descri ption 

Wet zone at approximatety 395 tp 395.5 ft bgs. 

Clayey silt with sand, brown (7.5YR 5/4), mOist, hard, nonplastic to low plasticity fines, angular \0 
subrounded sand, some gypsum to abundant gypsum, loealy partially indurated. Approximately 
5% medium sand, 10% fine sand, 70% silt and 15% clay. 

Same as above. Approximately 5% fine sand, 75% silt and 20% clay. 
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Log of Boring No. BRC-SB-26-B 
BMI Site - Hydrogeologic Characterization 

Henderson, Nevada 

Dri lling Method : Rotary Sonic 
Dri lling Equipment: Rotary Sonic 

Borehole Tota l Depth : 120 ft bgs 
Borehole Diameter: 8.5 in 

, -\ .-t-..........-
Basic Remediation 

t: 0 " 1''' !'Ii Y 

Drill ing Contractor: Prosonic Corporation 
Dri ller: Geraldo Chavez 

Boring Location : Location 26 (WeIl ID: AA-26) 

Sample Type: Cont. Core 
Sample Interval Continuous 

Logged By: Jennifer Wi ley 
Date Started : 7/14/2004 
Date Completed: 7/14/2004 
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Depth to Water (ft. bgs): 38 ft bgs 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 
32 ft bgs 
52 ft bgs 
#2 X 12 Transition Sand Type: Type of Sand Pack: 

· . .. . · ... . · ... . · ... . · ... . 
· ... . · ... . 

· ... . · ... . · ... . 

· ... . · ... . 

Soil Description 

sP: Poorty graded sand, very pale brown (10YR 7/3) , dry, subangular to sub rounded granitic 
and volcanic sand and gravel (to 112"), trace silt, noncemented, no odor, trace roots. 
Approximately 5% gravel, 10% coarse sand, 35% medium sand, 30% fine sand and trace silt. 

Poorty graded sand, very pale brown (10YR 7/3), dry, subangular to subrounded granitic and 
volcanic sand and gravel (to 112"), trace silt, noncemented, no odor, trace roots. Approximately 
5% gravel, 10% coarse sand, 35% medium sand, 30% fine sand and trace silt. 

Poorty graded sand, very pale brown (10YR 7/4), dry to moist, subangular to subrounded 
granitic and volcanic sand and gravel (to 2"), trace silt , noncemented, no odor. Approximately 
5% gravel, 5% coarse sand, 55% medium sand, 30% fine sand and 5% silt. 

Poorty graded sand, very pale brown (1 OYR 812), dry to moist, sUbangular to subrounded 
granitic and volcanic sand and gravel (to 114"), trace silt, noncemented, no odor. Approximately 
5% gravel, 5% coarse sand, 55% medium sand, 30% fine sand and 5% silt. 

• • • ••••• '. Increased gravel. 

· ... . · ... . · ... . · ... . Poorty graded sand with gravel, very pale brown (10YR 7/3), dry to moist, subangular to 
subrounded granitic and volcanic sand and gravel (to 3/4" ), trace silt, noncemented, no odor. 
Approximately 30% gravel, 10% coarse sand, 40% medium sand, 15% fine sand and 5% sil\' 

Log of Boring: 
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BMI Site - Hydrogeologic Characterization 

Henderson, Nevada Log of Boring No. 
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Soli Description 

Poorly graded sand. very pale brown (10YR 713) . dry to moist. subangular to subrounded 
granitic and volcanic sand and gravel (to 112"). trace silt. noncemented. no odor. Approximately 
10% gravel, 5% coarse sand, 65% medium sand, 15% fine sand and 5% silt. 

Poorly graded sand with gravel. very pale brown (10YR 712). dry to moist. subangular to 
subrounded granitic and volcanic sand and gravel (to 1"), trace silt, noncemented, no odor. 
Approximately 15% gravel, 10% coarse sand, 55% medium sand, 15% fine sand and 5% silt 

Areas of weak induration. 

Poorly graded sand with gravel, very pale brown (10YR 513), moist to very moist, sub angular to 
subrounded granitic and volcanic sand and gravel (to 112"), trace silt, noncemented to weakly 
indurated in areas, no odor. Approximately 15% gravel, 10% coarse sand, 55% medium sand, 
15% fine sand and 5a/o silt. 

SP-SM: Poorly graded sand with gravel and silt, yellowish brown (10YR 514), very moist, 
subangular to sub rounded volcanic sand and gravel (to 112"), trace silt, noncemented, no 
odor. Approximately 15% gravel, 15% coarse sand, 45% medium sand, 15% fine sand and 
10% silt 

Poorly graded sand with gravel and silt, yellowish brown (10YR 514), very moist, subangular to 
sub rounded volcanic sand and gravel (to 112"), trace silt, noncemented, no odor. Approximately 
15% gravel , 15% coarse sand, 45% medium sand, 15% fine sand and 10% silt. 

0.1 ~ --:-...:.... --:-- ' Poorly graded sand with gravel and silt, strong brown (7.5YR 416). very moist, subangular to sub 
c-:-- . -:- . -: rounded volcanic sand and gravel (to 114"), trace silt, noncemented, no odor. Approximately 5% 
I-- . _ . _ gravel, 20% coarse sand, 55% medium sand, 10% fine sand and 10% silt. 

0.1 C-:-- ' -:- . -: Spots of wet within very moist (at 50 - 53.5 ft bgs). 
f-:-...:.... --:-...:....-. 
r-'- ' -

0.1 

0.1 

0.1 

ML: Sandy silt, strong brown (7.5YR 518), stiff, mois~ fine sand, trace clay, noncemented, no 
odor, non plastic. Approximately 40% fine sand, 60% silt and trace clay. 

Weak induration begins. 
Trace black streaks. 

10% medium volcanic sand and white spots, moderated induration. 

SM: Sil ly sand, light ye llowish brown (10YR 614), moist, subangular to subrounded volcanic 
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BMI Site - Hydrogeologic Characterization 

Henderson, Nevada 
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5011 Description 

sand and white spots, areas of moderate cementation, no odor. Approximately 10% coarse 
sand, 20% medium sand, 35% fine sand and 35% silt. 

Fine sand only, trace clay, moisl, noncemenled. Approximalely 60% fine sand, 40% sill and 
trace clay. 

Color changes 10 light olvie gray (5Y 6/2). 

Abundant white nodules. 

Silty sand, light yellowish brown (1 OYR 6/4), moist, subangular to subrounded volcanic sand, no 
white nodules, trace clay, non cemented, no odor. Approximately 15% medium sand, 45% fine 
sand, 40% si lt and trace clay. 

Color change to very pale brown (1 OYR 813), sand comprtsed mostly of silt chips, few volcanics, 
very moist (may be from water in the hole). 
Resume volcanic sand. 

Silty sand, light yellowish brown (10YR 6/4) , very moist, subangular to subrounded volcanic 
sand, few white nodules, trace clay, non cemented, no odor. Approximately 15% medium sand, 
40% fine sand, 40% silt and 5% clay. 

Intemedded SM (as above) and cemented sandstone with brtght volcanic clasts. 

Silty sand, pale brown (10YR 613) , very mOist, subangular to subrounded volcanic sand and 
gravel (up to 114"), few white nodules, trace clay, non cemented, gravel size cemented pieces 
(subrounded), no odor. Approximately trace gravel, 5% coarse sand, 15% medium sand, 35% 
fine sand, 40% silt and 5% clay. 

ML: Sandy silt, light yellowish brown (10YR 6/4) , stiff, mOist, fine sand (sill chips), weak 
induration, no odor. Approximatley 40% fine sand and 60% silt. 

Muddy zone -likely from water in hole. 

Weak to strong induration, moist only. 

Sandy sil t, light yellowish brown (10YR 6/4) , stiff to very stiff, moist, fine sand (silt chips and 
trace volcanics), weak to strong induration in spots, no odor. Ocassional thin layers (appr. 1") 
with fine to medium volcanic sand throughout. Approximatley 10% medium sand, 20% fine sand 
and 70% silt. 

SM: Sil ty sand, lighl yellowish brown (10YR 6/4) , moist, subangular 10 subrounded sand (sill 
chips and sandstone pieces), noncemenled, no odor. Approximalely trace coarse sand, 30% 
medium sand, 25% fine sand and 45% silt. 
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BMI Site - Hydrogeologic Characterization 

Henderson, Nevada 
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Soli Description 

Increased volcanics and white nodules (sand to gravel sized) 

ML: Silt with sand, light yellowish brown (10YR 5/4), stiff, mOist, fine sand, weak induration, no 
odor, occasional thin layers (appr. 1") of fine to medium volcanic sand and white nodules 
throughout. Approximately 20% fine sand and 80% silt. 

SM: Silty sand, yellowish brown (10YR 514), mOist(other than 101-102.5 It), subangularto 
subrounded sand, non cemented, no odor. Approximately trace gravel, 10% coarse sand, 20% 
medium sand, 30% fine sand and 40% silt. 

h-h+r-h-hrtr ML: Sandy sill, light yellowish brown (10YR 6/4) , stiff, moist, fine sand (silt chips), weak 
induraion, no odor. ApproximaUey trace coarse sand, 5% medium sand, 25% fine sand and 
70% silt. 

SM: Silty sand (as at 100.5), moist, areas of green coloration in spots. Approximately trace 
gravel, 10% coarse sand, 20% medium sand, 30% fine sand and 40% sill 

ML: Silt with sand (as at 95 It), moist, DCassional th in layer (appr. 1") of fine to medium 
volcanic and sand stone fragment sands. Approximately 20% fine sand and 80% silt. 

Color change at very pale brown (10YR 7/3), no volcanic zones - only trace sands observed. 

2" muddy zone (may be from water in the hole). 
ML (as above), moist with interbedded zones of volcanics. 

Clayey silt, light brown (7.5YR 6/4), hard, moist, moderately cemented, no odor, medium to high 
plasticity, trace fine sand. Approximately trace fine sand, 70% sil t and 30% clay. 
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November 26, 2007 
 
Mr. Mark Paris 
Basic Remediation Company (BRC)  
875 West Warm Springs 
Henderson, NV  89011 
 
Re.:  Nevada Division of Environmental Protection Response to:  

Slug Test Results 
dated November 1, 2007 (received November 7, 2007) 

 NDEP Facility ID# H-000688 
 
Dear Mr. Paris: 
 
The NDEP has received and reviewed BRC’s correspondence identified above and provides comments 
below: 
 
DBMW-16 is tabulated as the Quaternary alluvium (Qal).  The boring log indicates that saturated 
interval is within Muddy Creek formation (MCf). , and the resulting K value is within the expected 
range for the MCf.  This should be corrected in the table. 
 
Monitoring well DBMW-16 is screened from 85 to 110 feet below ground surface (bgs).  The 
screened interval includes 10 feet of alluvial silty sands from 85 to 95 feet bgs. The screened 
interval from 95 to 110 feet bgs includes interlayered clays and silty clays of the Muddy Creek 
formation.  The screened interval crosses the Alluvial/Muddy Creek Formation contact.  
Groundwater first occurs at 94 feet bgs in the alluvial silty sands in this monitoring well.  The 
hydraulic conductivities for the two slug tests completed in DBMW-16 were 0.87 and 0.38 
feet/day which is within the range of expected values for silty sands.  The MCF silts and clays 
should have a value within the 10-3 to 10-6 feet/day range.  An explanation of the screened 
material for this well was expanded in the text. 
   
The fourth slug test report is listed as "AA-23R Slug Test" for well "DBMW-2".  Please explain which 
one of these tags is incorrect.  The results of this test are tabulated for AA-23R.  The aquifer thickness 
for that test does not match that for the other AA-23R tests, but it does match the aquifer thickness for 
DBMW-2.  After determining which well this is, the analysis should be conducted using the correct 
aquifer thickness.  The resulting K value will be slightly different than listed and this can become 
significant during modeling. 
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The fourth slug test for monitoring well AA-23R (Slug-out-2) did have the incorrect aquifer of 18 
feet instead of 25 feet as listed in the previous AA-23R slug tests.  The aquifer thickness has 
been corrected and the analysis recalculated with resulting in only a minor change from 1.10 to 
1.25 feet/day.  Corrections have been made to the appendix with the analysis printouts and to 
Table 1 in the report. 
 
The lowest K value is reported for DBMW-2, which is described as "Alluvium and MCf" in lithology 
column; Alluvium and MCf should have distinctly different Ks.  The lithology log should be re-checked 
for Qal-MCf contact identification; and slug test parameters should be adjusted if necessary.  Most 
importantly, the Qal-MCf contact should be verified for modeling purposes. 
 
Monitoring well DBMW-2 is screened from 20 to 50 feet bgs.  The lithologies found in the 
upper part of the screen include silty sand from 20 to 31 feet bgs and clayey sand/sandy clay 
from 31 to 44.5 feet bgs.  Both of these units have been interpreted as alluvial sediment.  The 
clayey sand/sandy clay from 31 to 44.5 feet bgs has a reddish-brown color commonly 
associated with Muddy Creek Formation units.  The clayey sand/sandy clay unit may represent 
reworked sediments derived from the Muddy Creek Formation commonly interbedded within 
the alluvium in the Henderson area.  The lithology from 44.5 to 50 feet bgs is a silty, clayey 
sandstone of the Muddy Creek Formation.  The tested hydraulic conductivities in DBMW-2 are 
0.043 and 0.060 feet/day which suggests a response commonly associated with clayey sands.  
An expanded discussion of the results of DBMW-2 was added to the text of the report. 
 
  
The tabulated K value for DBMW-8 roughly equals the K value for DBMW-16, however these two 
wells lithologies are described respectively as MCf and Qal.  The last paragraph in the report addresses 
this observation.  NDEP suggests that BRC reference back to the well logs, double check for contact 
depth pick, and make sure that the modelers are setting up their layers correctly.  The modeler will be 
setting the layer top or bottom elevations (probably) based on the lithology log picks, so the log picks 
should be revisited based on these hydraulic results to verify quality of pick.  If DBMW-16 is actually 
screened in MCf rather than Qal, layer thickness error for both units could be propagated over a large 
area. 
 
The screened interval in monitoring well DBMW-16 includes 10 feet of alluvial silty sands from 
85 to 95 feet bgs and interlayered clays and silty clays of the Muddy Creek formation from 95 
to 110 feet bgs.  The screened interval in DBMW-8 includes silty-clayey sands from 41 to 47 
feet bgs, silty sand with clay from 47 to 62 feet bgs, and silt with clay from 62 to 68 feet bgs.  
The entire screen in monitoring well DBMW-8 is within the Muddy Creek Formation.  The slug 
tests in the two monitoring wells resulted in hydraulic conductivities of 0.87 and 0.38 feet/day 
for DBMW-16 and 0.50 to 0.59 feet/day in DBMW-8.  The similarities in the hydraulic 
conductivities for the two wells are likely due to the presence of silty sand present in the 
screened sections of each well.  The lithology present within the screened section of the well 
influences the hydraulic conductivities produced in a slug test and not the formation 
designation since similar lithologies can be present in both the alluvium and the MCF. 
 
Again, the end user of this data (modeler) is advised to review the well logs in conjunction with the 
testing results, since many of the wells appear to be screened across both Qal and MCf.  DBMW-2 looks 
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suspiciously low for the Qal, however the log does indicate silt and clay in the Qal at that location.  The 
modelers need to justify usage of low K values in the Qal via the conceptual site model (CSM).  For 
example, explain if the Qal has a significant fine grained member.  BRC will need to explain if the 
model will reflect this via multiple layers, or stochastic techniques.  The modelers will need to consider 
the well logs in addition to the slug test (and aquifer test) results.  These tests can be viewed as a 
"validation" of the borehole log.  The borehole and well log should always be reviewed against 
subsequent data by the end user (modeler).  It is expected that these issues will be discussed during 
model development.   
 
The hydrogeologists working on the aquifer testing and the groundwater modeling team will 
coordinate efforts to ensure the hydrostratigraphy tested in the field is represented in the 
conceptual model and the computerized groundwater model. 
 
Please provide a revised report to the NDEP.  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 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
cc: Jim Najima, NDEP, BCA, Carson City 
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 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 LLC, 3229 Persimmon Creek Drive, Edmond, OK 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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