
 
 
 
 

TECHNICAL MEMORANDUM 
 
 

To: Brian Rakvica (NDEP)  

From: 

cc: 

Ranajit Sahu (BRC) 

Jim Najima (NDEP) 
Paul Black (Neptune) 
Mark Jones (ERM) 

Date: March 25, 2010 

Subject: Technical Memorandum – Correlation of Radon Activities in Indoor Air and Shallow 
Zone Groundwater, BMI Common Areas (Eastside) Site, Clark County, Nevada 

 

 
Introduction 

As part of the soils closure process for BMI Common Areas (Eastside) property that has been 
approved by the Nevada Division of Environmental Protection (NDEP), human health risk 
assessment is conducted to determine if chemical concentrations in Site soils are: (1) either 
representative of background conditions; or (2) do not pose an unacceptable risk to human health 
and the environment under current and anticipated future use conditions. The human health risk 
assessments are to follow the basic procedures outlined in U.S. Environmental Protection 
Agency (USEPA) and NDEP guidance documents. The human health risk assessment also 
conforms to the methodology included in the BRC Closure Plan (BRC, ERM, and DBS&A 
2007).  

Various transfer pathways for which chemicals can migrate from impacted soil to other media 
are identified during the risk assessment process. One of these pathways that is expected for 
Eastside property is volatilization from soil (and underlying groundwater) and upward migration 
into ambient air, which includes both indoor and outdoor air. This pathway is to be evaluated 
using surface flux measurements collected during site-specific sampling in accordance with an 
approved Sampling and Analysis Plan (SAP). The flux chamber is used to measure the emission 
rates from surfaces emitting gas species. Use of the flux chamber reduces the need for modeling 
surface flux rates which reduces the uncertainty in the air representative exposure concentrations 
and the risk characterization. Because the flux chamber measurements are conducted outdoors on 
open soil, an “infiltration factor” is applied to the outdoor flux data to generate data supporting 
the inhalation of indoor air exposure pathway. Indoor air exposures are then evaluated on a 
sample by sample basis, per NDEP requirements, using these surface flux data measurements. To 
date, for this purpose, BRC has implemented surface flux sampling across the Site at several sub-
areas. This sampling conformed to the most recent NDEP-approved version of SOP-16 (BRC, 
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ERM and MWH 2009), which included use of a static flux chamber with activated charcoal (AC) 
canisters for radon sampling and analysis.  

However, due to possible issues associated with characterizing the results of these radon 
measurements, BRC elected to addressthe issue of radon risk in the vapor intrusion pathway 
more directly. Pursuant to an NDEP-approved work plan, BRC conducted radon sampling of 
groundwater and indoor air at two representative locations for the Eastside. The specific purpose 
was to evaluate whether the presence of radon in groundwater was causing elevated radon levels 
in indoor air. For risk assessment, this direct measurement approach for indoor air is considered 
more reliable as a reflection of actual conditions than using modeled data to predict indoor air 
radon activities.  

Scope of the Study 

Because development has not yet occurred at the Eastside property, it is not currently possible to 
collect indoor air radon data within the property boundaries. However, per the work plan 
approved by the NDEP, existing buildings have been constructed on adjacent properties were 
used. For the purpose of this study, BRC identified two structures where indoor radon could 
readily be measured (that is, access was currently available). Two shallow zone groundwater 
monitoring wells were also located from the pool of existing monitoring wells, one near each of 
these two structures, such that it would be possible to collect roughly co-located indoor air and 
shallow zone groundwater samples. The indoor air sample locations and co-located shallow zone 
groundwater monitoring wells identified and evaluated were (see Figure 1): 

Indoor Air Sampling Address  Nearby Monitoring Well 

Residence at 1041 Via Sanguinella  DBMW-13 

BRC Office at 875 W Warm Springs Rd  WS1-14 

Both locations are considered representative for the purposes of this study because (1) they are 
located in areas where there are not likely to be radon activities in soils beyond what would be 
expected for background conditions; (2) they are representative of conditions applicable to 
different areas of Eastside property; and (3) they provide a range of depths to shallow zone 
groundwater (the depth to water measured in DBMW-13 in August 2009 was 59.69 feet bgs; no 
depth to groundwater data were located for WS1-14 [screened from 14 to 34 feet bgs]).  
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Indoor Air Sampling Procedures and Data 

The indoor air sampling was conducted from January 11 to January 14, 2010, by Converse 
Consultants (Converse) at two locations within each structure, as discussed in a letter report 
dated January 27, 2010 (enclosed as Attachment A). The indoor air samples were submitted to 
Environmental Microbiology Laboratory, Inc. (Phoenix, Arizona) for analysis for radon. As 
summarized in that letter, the indoor air radon testing results are as follows: 

 
Indoor Air Sampling Address 

Minimum Measured 
Activity (pCi/L) 

Maximum Measured
Activity (pCi/L) 

Residence at 1041 Via Sanguinella 0.9 1.3 

BRC Office at 875 W Warm Springs Rd 2.0 2.0 

According to the report, all four measured activities were below the USEPA Action Level 
(4 pCi/L), and the residential measurements were also below the USEPA Action Level for 
homeowners to consider mitigation (2 pCi/L). The report also noted that the indoor air 
measurements at the Tuscany house were also at or below the national average radon activity 
level in homes (1.3 pCi/L). Based on these findings, Converse noted that no further action was 
recommended per USEPA guidelines. BRC also believes that these data are consistent with 
indoor radon levels measured by others in Clark County. 

Groundwater Sampling Procedures and Data 

Groundwater sampling of the two wells was conducted by Converse on January 14, 2010. The 
samples were submitted to GEL Laboratories LLC (Charleston, South Carolina) for radon 
analysis. The analytical results are provided in the attached laboratory report (Attachment B) 
and are as follows: 

Well ID/Location Result (pCi/L) Uncertainty 

DBMW-13 (near Tuscany Residence) 223 +/- 58.1 

WS1-14 (near BRC Office) 435 +/- 66.5 

These measured activities were compared to the following health-based comparison levels:  

• The 300 pCi/L USEPA Maximum Contaminant Level (MCL); and 

• The 4,000 pCi/L USEPA Alternative MCL. 
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As seen in the above table, the measured activity near the Tuscany housing development was 
lower than the MCL, while the measured activity near the BRC office was higher than the 
MCL. Both results were well below the alternative MCL. 

Summary and Conclusions 

Based on the above data, it appears that the presence of radon in groundwater in the vicinity of 
the Eastside property is not resulting in radon levels in indoor air that pose a threat to human 
health. The groundwater data demonstrate that while radon is present in groundwater beneath 
each location; activities were close to the USEPA MCL. The sampling event found higher 
measured radon activities in groundwater and indoor air at the western sampling location near 
the BRC office than at the eastern sampling location near the Tuscany housing development, 
but all the indoor air activities were lower than the USEPA Action Level for mitigation.  
 
These data support the use of the 300 pCi/L USEPA MCL as a conservative comparison level 
for measured radon activities in groundwater. Specifically, the groundwater measurement that 
was lower than the USEPA MCL (223 pCi/L in the Tuscany development area) had an 
associated indoor air measurement that was lower than the USEPA Action Level for 
homeowners to consider mitigation. The groundwater measurement that was higher than the 
USEPA MCL (435 pCi/L in the BRC office area) had an associated indoor air measurement 
that was equal to the USEPA Action Level for homeowners to consider mitigation1 and was 
lower than the USEPA Action Level for mitigation.  
 
Based on these findings, BRC proposes that no futher action regarding radon is needed in areas 
where measured radon activities in groundwater are at or below the levels evaluated during this 
study (i.e., less than 435 pCi/L), because associated indoor air levels likely would not pose a 
threat to human health. Instances where radon concentrations exceed this level will be 
discussed with NDEP on a case-by-case basis. 
 
Attachments: Figure 1 – Radon Shallow Zone Groundwater and Indoor Air Sample Locations 

Attachment A – Indoor Air Radon Testing Report 
Attachment B – Laboratory Report for Groundwater Sampling 

 
 
 

                                                           
1  Because the facility in question is not a residence, this action level is not directly applicable to the BRC office 

building. 
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I hereby certify that I am responsible for the services described in this 
document and for the preparation of this document. The services described 
in this document have been provided in a manner consistent with the current 
standards of the profession and to the best of my knowledge comply with all 
applicable federal, state and local statutes, regulations and ordinances. I 
hereby certify that all laboratory analytical data was generated by a 
laboratory certified by the NDEP for each constituent and media presented 
herein. 

 
                                                                                          March 25, 2010 
Dr. Ranajit Sahu, C.E.M. (No. EM-1699, Exp. 10/07/2011)          Date 
BRC Project Manager 
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ATTACHMENT A 
 

INDOOR AIR RADON TESTING REPORT 

























 

 

 

 

 

 

 

ATTACHMENT B 
 

LABORATORY REPORT FOR GROUNDWATER SAMPLING 

 



 

General Narrative

for

BRC

Tuscani GW 

SDG: 244697 

January 18, 2010  

 

Laboratory Identification:  

 

GEL Laboratories LLC  

2040 Savage Road  

Charleston, South Carolina 29407  

(843) 556-8171 

Summary

Sample receipt

The sample(s) arrived at GEL Laboratories, LLC, Charleston, South Carolina on January 14, 2010, for analysis.

The samples were delivered with proper chain of custody documentation and signatures. All sample containers

arrived without any visible signs of tampering or breakage. There are no additional comments concerning sample

receipt.

Sample Identification  

The laboratory received the following samples:  

Laboratory

Identification
     

Sample

Description

244697001   DBMW-13

244697002   MW-WS1-14

Case Narrative

Sample analyses were conducted using methodology as outlined in GEL Laboratories, LLC (GEL) Standard

Operating Procedures. Any technical or administrative problems during analysis, data review, and reduction are

contained in the analytical case narratives in the enclosed data package. 

Data Package 

The enclosed data package contains the following sections: General Narrative, Chain of Custody and Supporting

Documentation, and data from the following fractions: Radiochemistry. This package, to the best of my

knowledge, is in compliance with technical and administrative requirements. 

GEL Laboratories, LLC appreciates this opportunity to provide you with analytical results and trusts that you

will find everything in order and to your satisfaction. If you have any questions, please do not hesitate in

contacting me at (843) 556-8171.  

 

 

Ann Skradski  

Project Manager
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State Certification

Arizona

Arkansas

CLIA

California − NELAP

Colorado

Connecticut

Dept. of Navy

EPA Region 5

Florida − NELAP

Georgia

Georgia DW

Hawaii

ISO 17025

Idaho

Illinois − NELAP

Indiana

Kansas − NELAP

Kentucky

Louisiana − NELAP

Maryland

Massachusetts

Nevada

New Jersey − NELAP

New Mexico

New York − NELAP

North Carolina

North Carolina DW

Oklahoma

Pennsylvania − NELAP

South Carolina

Tennessee

Texas − NELAP

U.S. Dept. of Agriculture

Utah − NELAP

Vermont

Virginia

Washington

AZ0668

88−0651

42D0904046

01151CA

GEL

PH−0169

NFESC 413

WG−15J

E87156

E87156 (FL/NELAP)

967

N/A

2567.01

SC00012

200029

C−SC−01

E−10332

90129

03046

270

M−SC012

SC00012

SC002

FL NELAP E87156

11501

233

45709

9904

68−00485

10120001/10120002

TN 02934

T104704235−07B−TX

S−52597

GEL

VT87156

00151

C1641

List of current GEL Certifications as of 18 January 2010
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Radiochemistry Case Narrative
BRC (BRCM)

SDG 244697

Method/Analysis Information

Product: Liquid Scint Rn222, Liquid

Analytical Method: SM 7500 Rn B

Analytical Batch Number: 941700 

Sample ID Client ID
244697001  DBMW-13
244697002      MW-WS1-14
1202015593     Method Blank (MB)
1202015594     244697001(DBMW-13) Sample Duplicate (DUP)
1202015595     244697001(DBMW-13) Matrix Spike (MS)
1202015596     Laboratory Control Sample (LCS)

The samples in this SDG were analyzed on an "as received" basis.

SOP Reference
Procedure for preparation, analysis and reporting of analytical data are controlled by GEL Laboratories
LLC as Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in
accordance with GL-RAD-A-007 REV# 11.

Calibration Information:

Calibration Information
All initial and continuing calibration requirements have been met.

Standards Information
Standard solution(s) for these analyses are NIST traceable and used before the expiration date(s).

Sample Geometry
All counting sources were prepared in the same geometry as the calibration standards.

Quality Control (QC) Information:

Blank Information
The blank volume is representative of the sample volume in this batch.

Designated QC
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The following sample was used for QC: 244697001 (DBMW-13).

QC Information
All of the QC samples met the required acceptance limits.

Technical Information:

Holding Time
All sample procedures for this sample set were performed within the required holding time.

Sample Re-prep/Re-analysis
None of the samples in this sample set required reprep or reanalysis.

Miscellaneous Information:

Data Exception (DER) Documentation
Data exception reports are generated to document any procedural anomalies that may deviate from
referenced SOP or contractual documents. A data exception report (DER) was not generated for this
SDG.

Additional Comments
Additional comments were not required for this sample set. 

Qualifier information

Manual qualifiers were not required.

Certification Statement

Where the analytical method has been performed under NELAP certification, the analysis has met all
of the requirements of the NELAC standard unless otherwise noted in the analytical case narrative.

Review Validation: 

GEL requires all analytical data to be verified by a qualified data validator. In addition, all data
designated for CLP or CLP-like packaging will receive a third level validation upon completion of the
data package.

The following data validator verified the information presented in this case narrative:

Reviewer/Date:__________________________________________________________
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SAMPLE DATA
SUMMARY
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Reviewed by

GEL LABORATORIES LLC
2040 Savage Road  Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis Report 

BRCM001 BRC

Client SDG: 244697  GEL Work Order: 244697

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the Certificate of Analysis.

The designation ND, if present, appears in the result column when the analyte concentration is not detected above
the detection limit.

This data report has been prepared and reviewed in accordance with GEL Laboratories LLC
standard operating procedures. Please direct any questions to your Project Manager, Ann Skradski.

The Qualifiers in this report are defined as follows:
*     A quality control analyte recovery is outside of specified acceptance criteria
**    Analyte is a surrogate compound
U     Analyte was analyzed for, but not detected above the MDL, MDA, or LOD.

for
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Certificate of Analysis

GEL LABORATORIES LLC
2040 Savage Road  Charleston SC 29407 - (843) 556-8171 - www.gel.com

Rad Liquid Scintillation Analysis

Parameter Result UnitsQualifier AnalystDate Time

9417000801pCi/L 01/15/10KXK2

 DL RL

200

DF

Mr. Ron SahuContact:

BRCCompany :
875 W. Warm Springs Road
Henderson, Nevada  89011

January 18, 2010Report Date:

Address :

Tuscani GWProject:

244697001
Water
12-JAN-10 10:20
14-JAN-10

DBMW-13 BRCM00136Project:
BRCM001Client ID:

Client

+/-58.1

                                        Sample ID:

                                       Receive Date:

                                        Client Sample ID:

                                       Matrix:
                                       Collect Date:

                                       Collector:

Batch

82.3

Method

The following Analytical Methods were performed 

1

Method Description

1

SM 7500 Rn B

Analyst Comments 

Radon-222
Liquid Scint Rn222, Liquid "As Received"

Uncertainty

223
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Certificate of Analysis

GEL LABORATORIES LLC
2040 Savage Road  Charleston SC 29407 - (843) 556-8171 - www.gel.com

Rad Liquid Scintillation Analysis

Parameter Result UnitsQualifier AnalystDate Time

9417000817pCi/L 01/15/10KXK2

 DL RL

200

DF

Mr. Ron SahuContact:

BRCCompany :
875 W. Warm Springs Road
Henderson, Nevada  89011

January 18, 2010Report Date:

Address :

Tuscani GWProject:

244697002
Water
12-JAN-10 13:00
14-JAN-10

MW-WS1-14 BRCM00136Project:
BRCM001Client ID:

Client

+/-66.5

                                        Sample ID:

                                       Receive Date:

                                        Client Sample ID:

                                       Matrix:
                                       Collect Date:

                                       Collector:

Batch

80.8

Method

The following Analytical Methods were performed 

1

Method Description

1

SM 7500 Rn B

Analyst Comments 

Radon-222
Liquid Scint Rn222, Liquid "As Received"

Uncertainty

435
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QC Summary

GEL LABORATORIES LLC
2040 Savage Road  Charleston, SC 29407 - (843) 556-8171 - www.gel.com

Rad Liquid Scintillation
941700Batch

Radon-222

Radon-222

Radon-222

Radon-222

Parmname

Mr. Ron SahuContact:

BRC
875 W. Warm Springs Road
Henderson, Nevada 

January 18, 2010Report Date:

Units

pCi/L

pCi/L

pCi/L

pCi/L

Anlst Date Time

KXK2 01/15/10 08:49

01/18/10 07:31

01/15/10 08:33

01/18/10 07:15

QC

260

11000

-17.3

11400

NOM Sample

223

223

Range

(0% - 100%)

(75%-125%)

(75%-125%)

Qual

U

QC1202015594    244697001

QC1202015596

QC1202015593

QC1202015595    244697001

Notes:
The Qualifiers in this report are defined as follows:

RPD%

15.5

REC%

102

103

10900

10900

DUP

LCS

MB

MS

244697Workorder:

**

<

>

A

B

BD

C

D

F

H

J

M

M

N/A

ND

NJ

R

U

UI

X

Analyte is a surrogate compound

Result is less than value reported

Result is greater than value reported

The TIC is a suspected aldol-condensation product

For General Chemistry and Organic analysis the target analyte was detected in the associated blank.

Results are either below the MDC or tracer recovery is low

Analyte has been confirmed by GC/MS analysis

Results are reported from a diluted aliquot of the sample

Estimated Value

Analytical holding time was exceeded

Value is estimated

M if above MDC and less than LLD

Matrix Related Failure

RPD or %Recovery limits do not apply.

Analyte concentration is not detected above the detection limit

Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Sample results are rejected

Analyte was analyzed for, but not detected above the MDL, MDA, or LOD.

Gamma Spectroscopy--Uncertain identification 

Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

+/-58.1

+/-58.1

+/-60.2

+/-278

+/-34.1

+/-283

Page 1 of 2
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QC Summary

GEL LABORATORIES LLC
2040 Savage Road  Charleston, SC 29407 - (843) 556-8171 - www.gel.com

Parmname

Page 2 of 2

Units Anlst Date TimeQCNOM Sample RangeQual RPD% REC%

244697Workorder:

Y

^

h

QC Samples were not spiked with this compound

RPD of sample and duplicate evaluated using +/-RL.  Concentrations are <5X the RL.  Qualifier Not Applicable for Radiochemistry.

Preparation or preservation holding time was exceeded

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike conc. by a factor of 4 or more.
^ The Relative Percent Difference (RPD) obtained from the sample duplicate  (DUP) is evaluated against the acceptance criteria when the sample is greater than
five times (5X) the contract required detection limit (RL). In cases where either the sample or duplicate value is less than 5X the RL, a control limit of +/- the
RL is used to evaluate the DUP result.
* Indicates that a Quality Control parameter was not within specifications.
For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations.

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the QC Summary.
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RAW DATA
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