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ABBREVIATION AND ACRONYM LIST
bgs 
below ground surface

BMI 
Basic Management, Inc.

BRC
Basic Remediation Company

DBSA
Daniel B Stevens & Associates

DOE 
U.S. Department of Energy

DVSR 
Data Validation Summary Report

Environ 
Environ International Corporation

ERM 
ERM-West, Inc.

NDEP 
Nevada Division of Environmental Protection

QA/QC 
quality assurance/quality control

Qal 
Quaternary alluvium

QAPP 
Quality Assurance Project Plan

SOP 
standard operating procedure

TIMET 
Titanium Metals Corporation

UMCf 
Upper Muddy Creek formation

USEPA 
U.S. Environmental Protection Agency
1.0 INTRODUCTION

On behalf of Basic Remediation Company (BRC), ERM-West, Inc. (ERM) has prepared this Background Soil Compilation Report applicable to the Basic Management, Inc. (BMI) Complex and Common Areas in Clark County, Nevada (Figure 1). As described in the BRC Closure Plan for the BMI Common Areas (BRC et al. 2007; hereinafter “Closure Plan”) residual chemical concentrations in BMI Common Areas (the properties east of Boulder Highway, hereinafter “Eastside” or “Site”) soils will be compared to background concentrations as part of the risk assessment for Site Closure. Soil data have been collected by BRC and others during various sampling events to establish background conditions for the Site and BMI Complex. This report presents each of the background datasets that have been collected, and that may be used for closure purposes for the Site.
The sole purpose of this report is to compile all of the various background investigations and datasets into a single document. It does provide general descriptive summary statistics for each of the stratigraphic units and depths profiles, as presented in each of the individual background investigation reports, but it does not present any comparative statistical analyses, nor does it suggest how and where these background datasets should be used. The user of these data should evaluate and select which is most appropriate for their particular site. In other words, data usability is the responsibility of the user of these data and is not discussed nor evaluated in this report.
This initial version of the Background Compilation Report incorporates comments received from the Nevada Division of Environmental Protection (NDEP) on previously submitted background investigation reports prepared for the Site. The NDEP comments and BRC’s response to these comments are not included; however, Appendix A is provided as a placeholder for potential future iterations of this report. An electronic version of the entire report, including original format files (MS Word and MS Excel) of all text and tables, as well as an electronic version of the background dataset are included in Appendix B.
2.0 BACKGROUND SOIL SAMPLING EVENTS
This section identifies the four field investigations during which background soil data relevant to the Site and BMI Complex were collected. These investigations are:
· A shallow background soil sampling event conducted in 2003 by Environ International Corporation (Environ) for the City of Henderson; 

· A shallow background soil sampling event jointly conducted in 2005 by BRC and the Titanium Metals Corporation (TIMET);

· A supplemental shallow background soil sampling event conducted in 2008 by BRC; and

· A deep background soil sampling event conducted in 2008 by BRC.

These events are briefly described in the following sub-sections, and the associated sampling locations are depicted on Figures 2 and 3. The detection frequencies for metals and radionuclides
 evaluated during each of these investigations are presented in Table 1. Detailed descriptions of the scope of work, sampling procedures, results, and data and statistical evaluations are provided in the associated reports listed in each section.
2003 City of Henderson Sampling Event

During this sampling event, Environ collected samples from eight locations southwest of the Site (Figures 2 and 3, locations BG01 through BG08), in accordance with a March 2002 work plan submitted to NDEP. These sample locations are presumed reflective of sediments derived from McCullough Range and/or the River Mountains
 as follows:
	McCullough Range Source
	River Mountain Source
	Mixed Source

	· BG01

· BG02

· BG03
	· BG05
· BG06
· BG07

· BG08
	· BG04


Samples from (1) the 0 to 1 foot bgs interval; and (2) a deeper interval (ranging from 3 to 4 feet bgs) were collected from each boring. Seventeen (17) independent samples were collected during this event. Sample analyses consisted of a suite of 24 metals
 and 18 radionuclides. The scope and results of this field investigation were presented in Appendix E of Risk Assessment for the Water Reclamation Facility Expansion Site, Henderson, Nevada (Environ 2003). 
As summarized in the report for the BRC/TIMET 2005 Shallow Soil Sampling Event (see Section 2.2 below), a quality assurance/quality control (QA/QC) review was conducted on this dataset by Neptune and Company (consultant for NDEP) upon direction by NDEP. It was not possible to conduct a full validation, as the analytical laboratory reports contained only QC summaries, and did not contain raw data, instrument calibration data, instrument reporting criteria, or internal standard data. Metals data were reviewed in accordance with the U.S. Environmental Protection Agency (USEPA) guidance document U.S. EPA Contract Laboratory Program National Functional Guidelines for Inorganic Data Review (USEPA 2004a). Neptune and Company used professional judgment and analytical method requirements for the radionuclide QA/QC review. The QA/QC review determined that the Environ dataset was usable for the intended purpose (i.e., as background data) with the exception of the hexavalent chromium and radium-224, -226, and -228 data. 

2005 Shallow Background Soil Sampling Event

This sampling event was conducted in accordance with the Background Soil Sampling Workplan for BMI Common Areas and Complex Vicinity (ERM and Tetra Tech 2005), which was approved with comments by the NDEP on May 27, 2005. That work plan was prepared and implemented jointly by BRC and TIMET, whose properties were located near each other and had similar geology and soil types. Since that time, TIMET has sold their property within the Eastside (the TIMET Ponds sub-area) to BRC. The scope and results of this field investigation, including a statistical analysis of the results, were presented in Background Shallow Soil Summary Report – BMI Complex and Common Areas Vicinity (BRC/TIMET 2007).
The general scope of work included the collection of soil samples from 11 locations on undeveloped properties upgradient of the Site (Figures 2 and 3, location IDs BRC-BKG-01 through -09, -11, and -12). These samples were analyzed for metals and radionuclides that are of interest at the Site. With the exception of location BRC-BKG-12, all of these locations are presumed reflective of sediments derived from the McCullough Range. BRC-BKG-12 is located at the junction of McCullough and River derived sediments. Three borings were advanced at each location, and samples representative of (1) the 0 to 0.5 foot bgs interval; (2) the 4 to 6 foot bgs interval; and (3) the 9 to 11 foot bgs interval were collected from each boring. A total of 104 independent samples
 and three split samples were collected during this event. 
Sample analyses consisted of a full suite of metals (43 individual constituents, including all the metals in the current Site-Related Chemical list) and radionuclides (35 isomers). These analytes and methods were consistent with the BRC and TIMET site-related chemicals list and analytical program previously established for the BMI Common Areas project (BRC et al. 2007) and the TIMET site (Tetra Tech 2004). All radionuclide analyses underwent full dissolution preparatory methods.
The data were subjected to a data review consisting of full validation for 10 percent of the dataset, and partial validation for the remaining 90 percent. The results of that data review were presented in Background Shallow Soil Summary Report – BMI Complex and Common Areas Vicinity (BRC/TIMET 2007); approved by NDEP on July 7, 2007. Metals data were validated in accordance with the USEPA guidance document U.S. EPA Contract Laboratory Program National Functional Guidelines for Inorganic Data Review (USEPA 2004a) and Region 9 Superfund Data Evaluation/Validation Guidance (USEPA 2001). USEPA has not standardized the validation of radionuclide data. Radionuclide validation was conducted using several documents, including the USEPA document Multi-Agency Radiological Laboratory Analytical Protocols Manual (MARLAP) (USEPA 2004b) the U.S. Department of Energy (DOE) reference document Evaluation of Radiochemical Data Usability (DOE 1997), and QC requirements and criteria summarized in the applicable methods. 
2008 Supplemental Shallow Background Soil Sampling Event

This sampling event was conducted in accordance with the Supplemental Background Shallow Soil Sampling and Analysis Plan – BMI Complex and Common Areas Vicinity, Clark County, Nevada (BRC 2008), which was approved by the NDEP in March 2008. The purpose of this investigation was to collect and analyze data for metals and radionuclides in background shallow soils that are comparable to site soils in geologic units not covered by the 2005 background dataset described above, specifically, sediments derived from the River Mountains. The scope and results of this field investigation, including a statistical analysis of the results, were presented in 2008 Supplemental Shallow Soil Background Report - BMI Common Areas (Eastside), Clark County, Nevada (BRC and ERM 2009a).
The scope of work included the collection of soil samples from 10 sampling locations adjacent to Lake Mead Parkway, on the south side of the roadway across from the Site. These 10 locations are shown on Figures 2 and 3 (location IDs BRC-BKG-R01 through -R10). Samples representative of (1) the 0 to 0.5 foot bgs interval; (2) the 4 to 6 foot bgs interval; and (3) the 9 to 11 foot bgs interval were collected from each boring. A total of 33 independent samples, including field duplicates, were collected during this event. The report entitled Supplemental Shallow Background Data Set (GES 2008), describes the drilling and sampling procedures, including detailed boring logs for each drilling location.
Sample analyses included a full suite of metals (38 individual metals) and eight radionuclides (radium-226, radium-228, thorium-228, thorium-230, thorium-232, uranium-233/234, uranium-235/236, and uranium-238). These analytes and methods are consistent with the BRC site-related chemicals list and analytical program established in the BRC Quality Assurance Project Plan (QAPP; BRC and ERM 2009). All radionuclide analyses underwent full dissolution preparatory methods. All preparatory methods and analyses are consistent with the 2005 BRC/TIMET background dataset.

All of the data were subjected to a Level 3 review. In addition to the Level 3 review, 20 percent of all data collected during the course of the investigation were subjected to full Level 4 data validation. Level 3 and 4 reviews are provided in the Data Validation Summary Report (DVSR)—2008 Supplemental Shallow Soil Background Sampling Event (BRC and ERM 2008a; approved by NDEP on June 9, 2008). Metals data were validated in accordance with the USEPA guidance document U.S. EPA Contract Laboratory Program National Functional Guidelines for Inorganic Data Review (USEPA 2004a) and the data validation standard operating procedure (SOP-40; BRC, ERM and MWH 2009). USEPA has not standardized the validation of radionuclide data. Radionuclide results for supplemental shallow background soil samples were validated in accordance with SOP-40 (BRC, ERM and MWH 2009) and the project QAPP (BRC and ERM 2009b).
2008 Deep Background Soil Sampling Event

This sampling event was conducted in accordance with the Revised Work Plan for Determination of Deep Quaternary Alluvium and Upper Muddy Creek Formation Background Soil Chemistry and Upgradient Alluvial Aquifer Conditions – BMI Common Areas and Complex Vicinity (Daniel B Stevens & Associates [DBSA] 2007), which was approved by the NDEP on June 12, 2007. The primary purpose of this investigation was to collect and analyze data for metals and radionuclides in background deep soils that are comparable to Site soils in geologic units and depths not covered by the existing Background Shallow Soil Summary Report (BRC/TIMET 2007) and 2008 Supplemental Shallow Soil Background Report (BRC and ERM 2009a) datasets, which address shallower (0 to 10 feet below ground surface [bgs]) stratigraphic intervals. The results of this field investigation, including all statistical analyses, were presented in 2008 Deep Soil Background Report - BMI Common Areas (Eastside), Clark County, Nevada (BRC and ERM 2009c).
This deep background study was primarily undertaken because 1) insufficient background chemical data exist to evaluate whether concentrations of certain Site-related chemicals in deeper Site samples statistically exceed concentrations of these chemicals in background soils, and 2) insufficient background chemical data exist for the Upper Muddy Creek formation (UMCf), which outcrops to the northeast of the Site. The UMCf is near the ground surface in certain areas of the Common Areas (i.e., within the Western Hook sub-areas), but does not appear to outcrop within the Site. As presented in the two shallow background soil summary reports identified above (BRC/TIMET 2007; BRC and ERM 2009a), the existing datasets focused on shallow Quaternary alluvium (Qal) soils (i.e., surface to 10 feet bgs) and did not include data for the UMCf. 
The general scope of work included the collection of soil samples from 21 background areas upgradient of the BMI Complex and Common Areas and analysis of these samples for Site-related metals and radionuclides for determining background concentrations. These 21 locations (Figures 2 and 3) are within map units 117, 182, and 184 with presumed source material as follows:

	McCullough Range Source
	River Mountain Source
	Mixed Source

	· DBSA-01

· DBSA-02

· DBSA-03

· DBSA-04

· DBSA-08

· DBSA-09

· DBSA-10

· DBSA-11

· DBSA-13

· DBSA-14

· DBSA-15
	· DBSA-23

· DBSA-26

· DBSA-27

· DBSA-29

· DBSA-30

· DBSA-32

· DBSA-33
	· DBSA-17

· DBSA-20

· DBSA-21


The underlying UMCf was assumed to be the same unit across the study area, and all data collected from the UMCf were compiled into a single dataset. 

Soil samples were collected at 10-foot intervals at 21 sampling locations, from surface soil (0 to 0.5 feet bgs), to a maximum of 160 feet bgs. Of these samples, a subset was submitted for laboratory analysis. A total of 173 soil samples were collected and analyzed for metals and radionuclides as part of this investigation. The report entitled Deep Background Investigation Report (GES 2007), describes the drilling and sampling procedures, including detailed boring logs for each drilling location. 
Sample analyses included a full suite of metals (38 individual metals), and eight radionuclides (radium-226, radium-228, thorium-228, thorium-230, thorium-232, uranium-233/234, uranium-235/236, and uranium-238). These analytes and methods are consistent with the BRC site-related chemicals list and analytical program previously established in the BRC QAPP (BRC and ERM 2009b). All radionuclide analyses underwent full dissolution preparatory methods. All preparatory methods and analyses are consistent with the 2005 BRC/TIMET background dataset.

All of the data were subjected to a Level 3 review. In addition to the Level 3 review, 20 percent of all data collected during the course of the investigation were subjected to full Level 4 data validation. Level 3 and 4 reviews are provided in the Data Validation Summary Report (DVSR) - Deep Background Soil Investigation – August-October 2007 (Dataset 34c) – BMI Common Areas (Eastside), Clark County, Nevada (BRC and ERM 2008b; approved by NDEP in June 25, 2008). Metals sample results were validated in accordance with U.S. EPA Contract Laboratory Program National Functional Guidelines for Inorganic Data Review (USEPA 2004a). USEPA has not standardized the validation of radionuclide data. Radionuclide results for deep background soil samples were validated in accordance with SOP‑40 (BRC, ERM and MWH 2009) and the project QAPP (BRC and ERM 2009b).
3.0 BACKGROUND SOIL DATASETS
The data generated from the background investigations listed in Section 2 have been assigned to the following datasets:
	Depth Interval
	Unit
	Sample Locations (Event)

	Shallow Qal Soil 
(0 to 10 ft bgs)
	McCullough
	BG01 through BG03 (2003 Environ dataset)

BRC-BKG-01 through -09 and BRC-BKG -11 (2005 Shallow event);

	
	River – South6
	BG05 through BG08 (2003 Environ dataset)

	
	River – North6
	BRC-BKG-R01 through –R10 (2008 Supplemental Shallow event)

	
	Mixed
	BG04 (2003 Environ dataset)

BRC-BKG-12 (2005 Shallow event)

	Deep Qal Soil 
(> 10 ft bgs)
	McCullough
	Samples from DBSA-01 through -04, DBSA-08 through -11, and DBSA-13 through -15 (2008 Deep Soil event)

	
	River
	Samples from DBSA-23, DBSA-26 &-27, DBSA-29 & -30, and DBSA-32 & -33 (2008 Deep Soil event)

	
	Mixed
	Samples from DBSA-17, DBSA-20 &-21 (2008 Deep Soil event)

	UMCf 
	All Sources
	Samples from DBSA-09, DBSA-11, DBSA-17, DBSA-20, DBSA-21, DBSA-23, DBSA-27, DBSA-30, DBSA-32, and DBSA-33 (2008 Deep Soil event)


General descriptive summary statistics for each of these datasets are presented in Tables 2 through 14. Appendix B contains an electronic version of all background data collected for the project. As noted in Section 1, the user of these data should evaluate and select which is most appropriate for their particular site. In other words, data usability is the responsibility of the user of these data and is not discussed nor evaluated in this report (except as noted in footnote 6 below).


6  As discussed in the 2008 supplemental background report, there were distinct differences observed between the 2005 and 2008 shallow River datasets. Although it may be appropriate to perform comparisons of background to Site data using either the 2008 (North) River or the 2005 (South) River datasets, given the proximity of the 2008 River dataset to the Site, this is considered the more appropriate dataset for comparison purposes. Future use of the 2005 (South) River dataset is considered unlikely. Therefore, this dataset is not included in the general descriptive summary statistics in Tables 2 through 14.
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�  With NDEP concurrence, the project list of analytes was reduced in 2007 from 35 radionuclides to the following eight: uranium-238, uranium-233/234, thorium-230, and radium-226 (Uranium-238 Decay Chain), thorium-232, radium-228, and thorium-228 (Thorium-232 Decay Chain) and uranium-235/236 (Uranium-235 Decay Chain). Only these radionuclides are included in this Background Soil Compilation Report (and electronic dataset).


�  This distinction between the various presumed sources was not made at the time of the 2003 study, but was done as part of the 2007 report for the 2005 BRC/TIMET background investigation (see Section 2.2).


�  This suite of metals is a subset of those included in the list of Site-Related Chemicals that was subsequently established for the project (BRC et al. 2007).


�  Additional samples were collected at one location due to step-outs performed in response to the presence of a subsurface obstruction.


�  Original interpretation of the boring log for DBSA-30 indicated that the UMCf contact was identified based on the presence of clay at 148 feet bgs—accordingly, the 130 and 140 ft bgs samples were assigned to Qal/River. However, further scrutiny of the boring log reveals that soils overlying the clay UMCf are clayey sands with distinct clay beds, and may represent transitional UMCf. Based on this and the observed similarity in metal concentrations in the 130 ft bgs, 140 ft bgs, 150 ft bgs, and 160 ft bgs samples, data associated with the 130 ft bgs and 140 ft bgs samples were re-assigned to the UMCf dataset.
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