
 

FINAL 
 

BUILDING 1103A AREA 
CHARACTERIZATION SURVEY 

REPORT 
 

U.S. Army Research Laboratory 
Aberdeen Proving Ground, MD 

 
 

Contract No. W52P1J-04-D-0007 
Delivery Order No. 0006 

 
 

Submitted to: 
U. S. Army Joint Munitions Command 

1 Rock Island Arsenal 
Rock Island, IL 61299-6000 

 
Submitted by: 

CABRERA SERVICES, INC. 
103 East Mount Royal Avenue 

Baltimore, MD 21202 

 
May 2007 



ARL Building 1103A Area  FINAL 
Characterization Survey Report 

W52P1J-04-D-0007/0006 CABRERA SERVICES, INC. i 

TABLE OF CONTENTS 
 

1.0 INTRODUCTION..................................................................................................... 1-1 
1.1 BACKGROUND.......................................................................................................... 1-1 
1.2 SURVEY SCOPE ........................................................................................................ 1-2 
1.3 PREVIOUS INVESTIGATIONS ..................................................................................... 1-3 
1.4 CONTAMINANTS OF CONCERN.................................................................................. 1-3 

2.0 SCREENING LIMITS, INSTRUMENTATION, AND METHODOLOGY ...... 2-1 
2.1 SCREENING LIMITS................................................................................................... 2-2 

2.1.1 Radioactivity ................................................................................................... 2-2 
2.1.2 Potentially Hazardous Constituents................................................................ 2-4 

2.2 DIRECT RADIATION MEASUREMENTS ...................................................................... 2-4 
2.2.1 Surface Scan Surveys ...................................................................................... 2-4 
2.2.2 Integrated Surface Measurements................................................................... 2-5 

2.3 SMEAR SAMPLE SURVEYS........................................................................................ 2-6 
2.4 GAMMA WALKOVER SURVEY .................................................................................. 2-7 
2.5 VOLUMETRIC SAMPLE COLLECTION AND ANALYSIS................................................ 2-8 

3.0 SURVEY RESULTS ................................................................................................. 3-1 
3.1 BUILDING 1103A ..................................................................................................... 3-1 

3.1.1 Interior Walls .................................................................................................. 3-2 
3.1.2 Ceilings ........................................................................................................... 3-3 
3.1.3 Floors .............................................................................................................. 3-5 
3.1.4 Exterior Walls ................................................................................................. 3-7 
3.1.5 Downspouts and Drains.................................................................................. 3-7 

3.2 BUILDING BRL12 .................................................................................................... 3-8 
3.2.1 Interior Walls .................................................................................................. 3-8 
3.2.2 Ceilings ........................................................................................................... 3-9 
3.2.3 Floors ............................................................................................................ 3-10 
3.2.4 Exterior Walls ............................................................................................... 3-11 
3.2.5 Downspouts ................................................................................................... 3-12 

3.3 FREESTANDING VAULT .......................................................................................... 3-12 
3.3.1 Interior Walls ................................................................................................ 3-13 
3.3.2 Ceiling........................................................................................................... 3-13 
3.3.3 Floors ............................................................................................................ 3-14 
3.3.4 Exterior Walls ............................................................................................... 3-14 

3.4 BUILDING 1103B ................................................................................................... 3-15 
3.4.1 Exterior Walls ............................................................................................... 3-16 
3.4.2 Downspouts ................................................................................................... 3-16 

3.5 PAVEMENT AND GROUNDS..................................................................................... 3-17 
3.5.1 Central Asphalt ............................................................................................. 3-17 
3.5.2 Adjacent Asphalt ........................................................................................... 3-18 
3.5.3 Grounds......................................................................................................... 3-18 



ARL Building 1103A Area  FINAL 
Characterization Survey Report 

W52P1J-04-D-0007/0006 CABRERA SERVICES, INC. ii 

4.0 QUALITY ASSURANCE/QUALITY CONTROL................................................ 4-1 
4.1 SURVEY INSTRUMENTATION QC.............................................................................. 4-1 

4.1.1 Minimum Detectable Concentrations ............................................................. 4-1 
4.1.2 Instrument Calibration.................................................................................... 4-2 
4.1.3 Instrument QC Checks .................................................................................... 4-2 

4.2 SAMPLING AND ANALYSIS QC ................................................................................. 4-3 
4.2.1 Precision ......................................................................................................... 4-3 
4.2.2 Accuracy.......................................................................................................... 4-4 

4.3 DATA MANAGEMENT AND DOCUMENTATION .......................................................... 4-6 
4.3.1 Field Data ....................................................................................................... 4-6 
4.3.2 Analytical Data ............................................................................................... 4-6 

5.0 CONCLUSIONS AND RECOMMENDATIONS.................................................. 5-1 
5.1 BUILDING 1103A ..................................................................................................... 5-1 
5.2 BUILDING BRL12 .................................................................................................... 5-3 
5.3 FREESTANDING VAULT ............................................................................................ 5-4 
5.4 BUILDING 1103B ..................................................................................................... 5-4 
5.5 PAVEMENT AND GROUNDS....................................................................................... 5-4 

6.0 REFERENCES.......................................................................................................... 6-1 

 



ARL Building 1103A Area  FINAL 
Characterization Survey Report 

W52P1J-04-D-0007/0006 CABRERA SERVICES, INC. iii 

LIST OF TABLES 
 

Table 2-1:  Radioactivity Screening Limits .................................................................................2-2 

Table 2-2:  Action Levels for Chemicals of Interest....................................................................2-4 

Table 2-3:  Direct Surface Scan Assumptions .............................................................................2-5 

Table 2-4:  Detector Integrated Measurement Sensitivities and Assumptions ............................2-6 

Table 3-1:  Interior Wall Survey Results for Building 1103A.....................................................3-3 

Table 3-2:  Ceiling Survey Results for Building 1103A..............................................................3-4 

Table 3-3:  Floor Survey Results for Building 1103A.................................................................3-6 

Table 3-4:  Exterior Wall Survey Results for Building 1103A....................................................3-7 

Table 3-5:  Interior Wall Survey Results for Building BRL12....................................................3-9 

Table 3-6:  Ceiling Survey Results for Building BRL12...........................................................3-10 

Table 3-7:  Floor Survey Results for Building BRL12..............................................................3-11 

Table 3-8:  Exterior Wall Survey Results for Building BRL12.................................................3-12 

Table 3-9:  Interior Wall Survey Results for the Freestanding Vault ........................................3-13 

Table 3-10:  Ceiling Survey Results for Freestanding Vault .....................................................3-14 

Table 3-11:  Floor Survey Results for Freestanding Vault ........................................................3-14 

Table 3-12:  Exterior Wall Survey Results for Freestanding Vault/Tool Shed .........................3-15 

Table 3-13:  Exterior Wall Survey of Building 1103B..............................................................3-16 
 

 
 

LIST OF FIGURES 
 

Figure 1-1:  Building 1103A Area Layout...................................................................................1-5 

Figure 1-2:  Building 1103A Floor Plan ......................................................................................1-6 

Figure 1-3:  Building BRL12 Floor Plan .....................................................................................1-7 

Figure 1-4:  Freestanding Vault ...................................................................................................1-8 
 
 



ARL Building 1103A Area  FINAL 
Characterization Survey Report 

W52P1J-04-D-0007/0006 CABRERA SERVICES, INC. iv 

APPENDICES 
 

Appendix A:  ARL Nuclear Materials License 

Appendix B:  Building Survey Results 

Appendix C:  Pavement and Grounds Survey Results 

Appendix D:  Volumetric Sample Collection and Analysis Results 

Appendix E:  Asbestos Inspection Report 

Appendix F:  Instrument Calibration and Quality Control Data 

Appendix G:  Site Photographs (December 2005) 



ARL Building 1103A Area  FINAL 
Characterization Survey Report 

W52P1J-04-D-0007/0006 CABRERA SERVICES, INC. v 

ACRONYMS AND ABBREVIATIONS 
 

ACM Asbestos Containing Material 
AJMC Army Joint Munitions Command 
ANL Argonne National Laboratory 
APG Aberdeen Proving Ground 
ARL Army Research Laboratory 
  
CABRERA Cabrera Services, Inc. 
CD Compact Disc 
cm centimeter(s) 
cm2 square centimeter(s) 
COC Contaminant of Concern 
cpm counts per minute 
137Cs Cesium-137 
  
DCB dechachlorobiphenyl 

DCGL Derived Concentration Guideline 
Level 

DGPS Differential Global Positioning 
System 

dpm disintegration(s) per minute 
DU Depleted Uranium 
  
EDD Electronic Data Deliverable 
  
FSM Field Site Manager 
  
GM Geiger Mueller 
GWS Gamma Walkover Survey 
  
in. inch(es) 
  
LCS Laboratory Control Sample 

LQAP Laboratory Quality Assurance 
Plan 

  
μR/hr microRoentgens per hour 

MARSSIM Multi-Agency Radiation Survey 
and Site Investigation Manual 

MDC Minimum Detectable 
Concentration 

MDL Method Detection Limit 
mg/L milligrams per liter 
min minute(s) 
mrem/yr millirem(s) per year 
MS Matrix Spike 
MSD Matrix Spike Duplicate 

  
NaI Sodium Iodide 

NIST National Institute of Standards 
and Technology 

NRC Nuclear Regulatory Commission 
  
234mPa Protactinium-234 
PCB Polychlorinated Biphenyl 
pCi/g picocurie(s) per gram 
PM Project Manager 
ppm parts per million 
  
QA Quality Assurance 
QAPP Quality Assurance Project Plan 
QC Quality Control 
  

RCRA Resource Conservation and 
Recovery Act 

RL Reporting Limit 
ROC Radionuclide of Concern 
  
σ sigma 
sec second(s) 
SSHP Site Safety and Health Plan 
  
TMX tetrachloro-meta-xylene 
  
232U Uranium-232 
234U Uranium-234 
235U Uranium-235 
238U Uranium-238 
 
 



ARL Building 1103A Area  FINAL 
Characterization Survey Report 

W52P1J-04-D-0007/0006 CABRERA SERVICES, INC. 1-1 

1.0 INTRODUCTION 

This Characterization Survey Report presents the results of characterization survey and 
sampling activities conducted in the Building 1103A area of the U.S. Army Research 
Laboratory (ARL) located at Aberdeen Proving Ground (APG) in Aberdeen, Maryland.  The 
scope of the survey includes the evaluation of radiological and other environmental 
contamination in Buildings 1103A and BRL12, the associated vault, and the surrounding 
pavement and grounds.  Characterization activities, including both fieldwork and document 
preparation, were performed by Cabrera Services, Inc. (CABRERA) for the U.S. Army Joint 
Munitions Command (AJMC), under Contract No. W52P1J-04-D-0007, Delivery Order 0006. 

Detailed plans for the characterization survey discussed in this report are presented in the 
Building 1103A Area Characterization Survey Work Plan (CABRERA, 2006a), hereafter 
referred to as the Work Plan.  Onsite field activities were performed May 16 to June 2, 2006, 
in accordance with the Building 1103A Area Characterization Survey Site Safety and Health 
Plan (SSHP; CABRERA, 2006b).  Data was collected in accordance with the Building 1103A 
Area Characterization Survey Quality Assurance Project Plan (QAPP; CABRERA, 2006c). 

The field measurements and analytical data collected during this effort will be used to support 
the development of a Decommissioning Plan for the Building 1103A area, in accordance with 
U.S. Nuclear Regulatory Commission (NRC) requirements and guidance. 

1.1 Background 

The Building 1103A area is a former radioactive material processing and storage facility on 
Spesutie Island at APG.  Historical site activities involving depleted uranium (DU) have 
resulted in radiological contamination of the buildings and grounds.  ARL has responsibility 
for this area and desires to initiate the decommissioning process so that the area can be 
released from its NRC Nuclear Materials License requirements (see Appendix A) and reused 
for other purposes.   

The general layout of the Building 1103A area is shown in Figure 1-1.  Floor plans of the 
main buildings comprising this area (i.e., Building 1103A, Building BRL12, and the 
freestanding vault) are depicted in Figures 1-2 through 1-4, respectively.  Historical activities 
involved the unloading of DU contaminated targets in the central asphalt area; storage and 
staging of the targets in one of the three vaults; cutting and machining of the targets in 



ARL Building 1103A Area  FINAL 
Characterization Survey Report 

W52P1J-04-D-0007/0006 CABRERA SERVICES, INC. 1-2 

Buildings 1103A (and, to a lesser extent, BRL12); and storage and reloading of the resulting 
steel pieces in preparation for decontamination, disposal, or reuse. 

Limited DU activities in the Building 1103A area were temporarily resumed upon completion 
of the characterization survey.  It is expected that work involving DU will permanently cease 
in 2008, at which time the characterization survey results presented in this report will be 
verified, and the Army is expected to proceed with decommissioning the site. 

1.2 Survey Scope 

The scope of the characterization survey includes the interior and exterior surfaces of 
Buildings 1103A, Building BRL12, and the freestanding vault; the northern and western 
exterior surfaces of Building 1103B; and the asphalt pavement and grass-covered grounds in 
the immediate vicinity of the buildings.  Based on the nature of historical activities conducted 
in this area and on the time period during which the structures were built, the characterization 
survey addresses DU contamination, as well as any hazardous materials suspected of being 
present in the building materials. 

The characterization approach presented in the Work Plan included both radiological surveys 
and volumetric sampling, consistent with guidance presented in the Multi-Agency Radiation 
Survey and Site Investigation Manual (MARSSIM; NRC, 2000).  The primary objective of 
the fieldwork was to collect sufficient data to adequately characterize the Building 1103A 
area in support of its decommissioning and release from NRC license requirements.  Results 
of the data collection effort have been used to identify the nature and extent of contamination 
so that future decisions regarding the appropriate disposition of impacted building materials 
can be made appropriately. 

The results presented in this report will provide the basis for the development of a 
decommissioning plan for the Building 1103A area.  The plan will evaluate alternative 
remediation approaches that may include the removal of contaminated building materials, 
asphalt, and soil, as well as the decontamination and re-use of non-porous building materials.  
Decommissioning activities will proceed based on NRC approval of the recommended 
approach.  Following the completion of decommissioning activities, the results of final status 
surveys of the buildings and grounds will be used to demonstrate that compliance with the 
NRC dose-based standard has been achieved, and the area can be released for unrestricted use 
in accordance with 10 CFR 20.1402. 
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1.3 Previous Investigations 

In preparation for the characterization of the Building 1103A area, previous radiation survey 
results were reviewed, as discussed in the Work Plan.  These results identified radiological 
contamination on many interior surfaces of Building 1103A, especially in the main work area.  
Routine surveys indicated low levels of removable contamination and general area dose rates 
of approximately 20 microRoentgens per hour (µR/hr).  The highest reported contact reading 
was 120 µR/hr, located near the metal shearing machine.  It was assumed that the interior 
surfaces of Building BRL12 were similarly contaminated from past machining operations, 
and that the vault walls and floors were contaminated from the storage and handling of 
contaminated targets. 

A screening-level gamma walkover survey (GWS) was performed by the Army in 2005 to 
identify general areas of asphalt and grounds contamination that should be included in the 
Building 1103A area characterization effort.  The results, which are presented in the Work 
Plan, indicated elevated radiation in the middle of the central asphalt pavement area (i.e., east 
of Building BRL12).  This was assumed to be a result of historical activities conducted in this 
area, such as acetylene torch-cutting of contaminated items.  The GWS also indicated elevated 
radiation measurements on the grounds south of the perimeter fence, which were assumed to 
be due to the transport and re-deposition of contaminated particles in storm water runoff. 

1.4 Contaminants of Concern 

Radionuclides of concern (ROCs) known to be present in the Building 1103A area are limited 
to DU isotopes (i.e., Uranium-234 [234U], Uranium-235 [235U], and Uranium-238 [238U]) and 
their short-lived decay progeny (thorium-234 [234Th], protactinium-234m [234mPa], and 
thorium-231 [231Th]).  The assumed DU composition is based on the isotopic uranium weight 
ratios routinely used for shipments of DU waste from APG (BARG, 1995).  The activity 
fractions are calculated from the weight ratios and specific activities of each uranium isotope.  
The resulting composition consists of 234U, 235U, and 238U activity fractions of 0.084, 0.012, 
and 0.904, respectively.  This composition is relatively similar to the 0.190, 0.021, 0.790 
average activity fractions measured in three DU soil samples from the Transonic Range of 
APG, as described in the Argonne National Laboratory (ANL) report Derived Uranium 
Guideline for the Depleted Uranium Study Area of the Transonic Range, Aberdeen Proving 
Ground, Maryland (ANL, 1999). 
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Other potential contaminants of concern (COCs) include hazardous substances such as 
asbestos, polychlorinated biphenyl compounds (PCBs), and Resource Conservation and 
Recovery Act (RCRA) metals, including mercury and lead.  These substances may be present 
as constituents in building materials (e.g., floor tile, ceiling tile, adhesives, paint, flame-
retardant materials, light bulbs or ballast, electrical systems, etc.), particularly those 
manufactured prior to the 1970’s. 
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Figure 1-1:  Building 1103A Area Layout 
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Figure 1-2:  Building 1103A Floor Plan 
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Figure 1-3:  Building BRL12 Floor Plan 
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Figure 1-4:  Freestanding Vault 
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2.0 SCREENING LIMITS, INSTRUMENTATION, AND METHODOLOGY 

Specific objectives for the Building 1103A area characterization survey were as follows: 

• Identify the extent to which residual contamination in Buildings 1103A and BRL12, 

the associated vault, the adjacent pavement, and nearby grounds exceeds radiation 

guideline limits; and 

• Determine the appropriate disposition for materials exhibiting unacceptable levels of 

contamination (e.g., decontaminate and reuse, dispose as radiological waste, dispose 

as mixed radiological/hazardous waste). 

To meet the project objectives, the following survey and sampling activities were conducted: 

• Gross alpha/beta scan surveys of the building interior and exterior surfaces, including 

floors, walls, ceilings, and building systems (e.g., pipes, floor drains, ceiling ducts, 

conduit, etc.); 

• Integrated alpha/beta measurements at locations of highest activity observed during 

the scan surveys; 

• GWS of asphalt and ground surfaces; 

• Collection and analysis of smear samples of building surfaces in systematic and biased 

locations; and 

• Collection and analysis of volumetric samples of construction materials (e.g., asphalt, 

paint, concrete, etc.) and soil/sediment. 

This section describes the screening limits, instrumentation, and methodology used to perform 
the characterization survey.  In general, field activities were conducted in accordance with the 
Work Plan (CABRERA, 2006a), except as noted in the paragraphs below. 
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2.1 Screening Limits 

To provide a basis for characterizing the levels of radiological contamination and evaluating 
the potential presence of hazardous constituents, screening levels were established as 
described below. 

2.1.1 Radioactivity 

Radioactivity screening limits for DU activity in the Building 1103A area were developed to 
represent compliance with the 25-millirem per year (mrem/yr) NRC dose limit specified in 10 
CFR 20.1402.  The survey screening limits listed in Table 2-1 were developed in accordance 
with NUREG 1757:  Consolidated NMSS Decommissioning Guidance, Vol. 2 (NRC, 2003).  
As shown in Table 2-1, transferable surface screening limits are 10% of the building surface 
screening limits, based on the NRC assumption that removable contamination activity 
generally comprises 10% of the total contamination activity (NRC, 2003). 

The DU building surface and soil screening limits listed in Table 2-1 and described below are 
considered to be conservative, lower-bounding estimates of potential cleanup criteria and 
have been used to establish instrument/analysis sensitivity requirements for this survey. 

Table 2-1:  Radioactivity Screening Limits 

Radionuclide of 
Concern 

Building Surface 
Screening Limit 
(dpm/100 cm2)a 

Transferable Activity 
Limit 

(dpm/100 cm2)b 

Soil Screening 
Limit 

(pCi/g)c 

DU 100 10 102 

dpm = disintegrations per minute        cm2 = square centimeters        pCi/g = picocuries per gram 
a Building surface screening values were derived in accordance with NUREG 1757 (NRC, 2003) using 
DandD screening methodology (concentrations listed NUREG/CR-5512, Vol. 3, Table 5.19 for Pcrit = 
0.90 [NRC, 1999]). 
b Transferable activity limit represents 10% of the total building surface screening limit, as 
recommended in NUREG 1757 (NRC, 2003). 
c Soil screening values were derived based on site-specific DCGLs developed by Argonne National 
Laboratory for the Transonic Range area of APG (ANL, 1999). 
 
 

Surface Activity Screening Limit 

Using MARSSIM Section 4.3.4 (NRC, 2000), the sum of ratios equation below, and knowing 
that there is one alpha decay per decay of each DU isotope, the gross DU surface screening 
limit of 100 alpha dpm / 100 square centimeters (cm2) was derived for building and structure 
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surfaces (including asphalt pavement).  This surface screening limit was calculated using the 
NRC screening levels presented in Table 5.19 of NUREG/CR-5512, Vol. 3 (NRC, 1999), and 
the DU activity fractions discussed in Section 1.4.  The referenced NRC screening levels are 
90.6 dpm/100 cm2, 97.6 dpm/100 cm2, and 101 dpm/100 cm2 for 234U, 235U, and 238U, 
respectively.  The calculated activity fractions are 0.084, 0.012, and 0.904 for 234U, 235U, and 
238U, respectively.  The surface screening limit of 100 dpm / 100 cm2 was calculated as 
follows: 

  Gross DU Surface Screening Limit 
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 Where: f1, 2, 3 = Activity fraction of each DU isotope in APG waste 
  SL1, 2, 3 = NRC screening level for each DU radionuclide 
 

Soil Screening Limit 

The gross DU soil screening limit of 102 pCi/g was derived by applying the sum of ratios rule 
to the derived concentration guideline levels (DCGLs) for DU in soil developed by ANL for 
the Transonic Range area of APG (ANL, 1999).  The DCGLs reported for three different 
source term mix ratios were multiplied by the activity fraction of each uranium isotope in the 
respective mixes; and the minimum radionuclide-specific DCGLs were selected as soil 
screening values for this characterization survey.  The resulting values used to calculate the 
gross DU soil screening limit were 32 pCi/g, 4.8 pCi/g, and 190 pCi/g for 234U, 235U, and 
238U, respectively.  The soil screening limit of 102 pCi/g was calculated as follows: 

Gross DU Soil Screening Limit 

⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛
+⎟

⎟

⎠

⎞

⎜
⎜

⎝

⎛
+⎟

⎟

⎠

⎞

⎜
⎜

⎝

⎛
=

3

3

2

2

1

1

1 

SL
f

SL
f

SL
f

 

 
 Where: f1, 2, 3 = Activity fraction of each DU isotope in APG waste 
  SL1, 2, 3 = ANL screening level for each DU radionuclide 
 

Surface Contamination/Free Release Limit 

The surface release limit of 1,000 dpm/100 cm2 of DU alpha activity, as specified in Army 
Regulation 11-9: The Army Radiation Safety Program (Army, 1999), was used to guide the 
unrestricted release of tools and equipment used in the characterization effort.  Radiological 
screening of the equipment and tools was documented on Radiological Survey Sheets to 
record the free release of items from the radiological controlled area. 
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2.1.2 Potentially Hazardous Constituents 

Although the primary parameters of interest during the Building 1103A area characterization 
were the isotopes of uranium that comprise DU (234U, 235U, and 238U), additional parameters 
suspected of being present included asbestos, lead, mercury, and PCBs.  The presence of these 
parameters at certain concentrations could result in the re-classification of radiological waste 
generated during decommissioning as mixed hazardous/radiological waste.   

To evaluate the potentially hazardous nature of contaminated materials identified during the 
characterization effort, volumetric samples of building materials (e.g., wallboard, ceiling tile, 
floor tile, etc.) were collected and analyzed for hazardous parameters, as appropriate.  Action 
levels used in the evaluation of these parameters are listed in Table 2-2. 

Table 2-2:  Action Levels for Chemicals of Interest 

Parameter Action Level Reference 

Asbestos 1% by weight Definition of asbestos-containing material in 
40 CFR 763 

Lead 5 mg/L 

Mercury 0.2 mg/L 
Toxicity characteristic limits specified in 40 
CFR 261.24 

PCBs 50 ppm Waste disposal restrictions in 40 CFR 761 
mg/L = milligrams per liter   ppm = parts per million 
PCBs = polychlorinated biphenyl compounds 
 

2.2 Direct Radiation Measurements 

Building surfaces were surveyed using direct scan and static measurement techniques to 
identify areas of above-background radioactivity, as specified in the Work Plan.  In 
accordance with the Work Plan, the proposed data collection design was re-evaluated as new 
data became available in the field.  As a result, a field modification was implemented to 
include beta, as well as alpha, measurements during the direct surveys.  This allowed for 
optimization of field resources and adherence to the project schedule by decreasing the 
amount of time required to identify areas of elevated radioactivity during the scan surveys.   

2.2.1 Surface Scan Surveys 

Surface scanning for alpha and beta activity was performed to identify discrete locations 
where contaminant concentrations exceeded the DU surface screening limits.  Surface scans 
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of building floors and of the adjacent asphalt parking lot were conducted using a Ludlum 
Model 43-37 gas proportional detector with an active area of 582 cm2.  Surface scans of the 
interior and exterior building walls, ceilings, and other building surfaces were conducted 
using a Ludlum Model 43-89 scintillation detector with an active area of 126 cm2. 

Scan measurements were obtained by moving the active area of the detector over the surface 
of interest at or below the scan speeds specified in the Work Plan, as indicated in Table 2-3.  
At the locations of highest count rates, one-minute integrated counts were performed as 
described in Section 2.2.2.  Scanning was performed with the active area of the detector at a 
maximum height of approximately 0.5 cm above the surface of interest. 

Table 2-3:  Direct Surface Scan Assumptions 

Model No. 
Probe 
Area 
(cm2) 

Probe 
Width 
(cm) 

Efficiency
(cpm 
/dpm) 

Bkgrd
(cpm) 

Scan 
Speed 

(cm/sec)

Pause
Time 
(sec) 

P(n>=1) 
Dwell
Time 
(sec) 

P(n>=2)

Alpha Measurements 

43-37 582 15 0.15 10 6 NA NA 2.5 0.91 

43-89 126 9 0.15 3 1 7.3 0.90 NA NA 

Beta Measurements 

43-37 582 15 0.17 400 6 NA NA NA NA 

43-89 126 9 0.34 265 1 NA NA NA NA 

cm2 = square centimeters    cm = centimeters 
cpm = counts per minute    dpm = disintegrations per minute 
sec = second      P = probablility 
 

2.2.2 Integrated Surface Measurements 

Integrated direct measurements (i.e., static measurements) of surface alpha and beta 
radioactivity were performed to compare contaminant concentrations at discrete sampling 
locations to the release criterion and to facilitate statistical testing.  Integrated activity 
measurements were performed using a Ludlum Model 43-89 handheld alpha scintillation 
detector.  The estimated detector sensitivities and assumptions used for this detector are 
presented in Table 2-4. 

Integrated measurements were intended to be performed using one-minute count periods.  
However, field observations during the first two days of work indicated that a two-minute 
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count period provided more reliable data with a lower minimum detectable concentration 
(MDC).  Thus, the majority of integrated surface measurements were performed using two-
minute count periods.  Measurements were recorded on field sheets and summarized on a 
computerized spreadsheet.  Net count rates were calculated as the difference between the 
measurement count rate and the background count rate.  After adjusting the net count rates for 
the surface area of the detector and the instrument efficiency, the results were used to identify 
specific locations where the surface screening limit of 100 dpm/100 cm2 was exceeded. 

To confirm the results, approximately 10% of the integrated surface measurements were 
repeated, and the results were recorded as duplicate measurements.   

Table 2-4:  Detector Integrated Measurement Sensitivities and Assumptions 

Model 
No. 

Count 
Time 
(min) 

Background
Count Time 

(min) 

Probe 
Area 
(cm2) 

Efficiency 
(cpm /dpm) 

Background 
(cpm) 

Static MDC 
(dpm / 100 

cm2) 

Alpha Measurements 

43-89 1 1 126 0.15 3 60 

2929 4 20 Smear 0.39 2 8 

Beta Measurements 

43-89 2 2 126 0.34 400 130 

2929 2 20 Smear 0.21 265 83 
min = minutes      cm2 = square centimeters 
cpm = counts per minute    dpm = disintegrations per minute 
 

2.3 Smear Sample Surveys 

Smear surveys were performed as specified in the Work Plan.  Smear samples were collected 
at the locations where integrated measurements were performed to quantify transferable 
surface alpha and beta radioactivity.  Smears were analyzed using a Ludlum Model 2929 dual 
scaler equipped with a Model 43-10-1 scintillation sample counter.  Count times were set at 
either 2 or 4 minutes for surface smear measurements, and approximately half of the smears 
were recounted for 5 minutes in an attempt to achieve the lowest practical MDCs.  Count 
times were set at 20 minutes for background measurements.  The estimated detector 
sensitivities and assumptions used for this detector are presented in Table 2-4. 
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Smear locations and results were recorded on field sheets and summarized on a computerized 
spreadsheet.  Net count rates were calculated as the difference between the measurement 
count rate and the background count rate.  After adjusting the net count rates for the surface 
area of the smear and the instrument efficiency, the results were used to identify specific 
locations where the transferable analysis screening limit of 10 dpm/100 cm2 was exceeded. 

To confirm the smear sample analyses, 10% of the smears were re-counted onsite using the 
Model 2929 and recorded as duplicate measurements.  These smears were also evaluated for 
gross alpha and beta activity at the off-site analytical laboratory.  A conversion factor of 2.2 
dpm/100 cm2 per pCi1 was applied to the analytical results to confirm specific locations where 
the transferable analysis screening limit of 10 dpm/100 cm2 was exceeded. 

2.4 Gamma Walkover Survey 

An outdoor GWS was performed as specified in the Work Plan.  A Ludlum Model 44-20 
three-inch by three-inch (3-in. x 3-in.) sodium iodide (NaI) detector coupled to a Ludlum 
Model 2221 ratemeter/scaler was used to measure surface gamma activity on the asphalt and 
grounds.  The system was calibrated with cesium-137 (137Cs) and enabled with a differential 
global positioning system (DGPS) so that activity measurements could be spatially 
referenced. 

The GWS was performed following MARSSIM (NRC, 2000) protocol by walking straight 
parallel lines over each survey unit while moving the detector in a serpentine motion 0.05 to 
0.10 m (2 to 4 in.) above the ground surface.  Survey passes were approximately one meter 
apart.  Data from the ratemeter was automatically logged into the DGPS unit once per second. 

After the survey was completed, the raw data was downloaded from the DGPS and sent to the 
data processing specialist for export into a geospatial software program.  An electronic file 
with contoured results of the survey was generated and used to identify locations for soil 
sampling.  Approximately half of the designated soil sample locations corresponded to the 
highest gamma readings recorded during the GWS.  The other soil sampling locations were 
scattered throughout the site in regions that did not contain a biased sampling location.  These 
sampling locations corresponded to the highest relative gamma readings within each localized 
regions of the surveyed area. 

                                                 
1 1 pCi = 1x10E-12 Ci * 3.7x10E10 dis/sec per Ci = 0.037 dis/sec * 60 sec/min = 2.2 dpm 
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2.5 Volumetric Sample Collection and Analysis 

Volumetric samples of building materials (e.g., ceiling tiles, paint chips, wallboard, floor tiles, 
and drain sediment) and soil/sediment samples from outside the buildings were collected and 
shipped to an accredited offsite laboratory for analysis.  In general, the samples were collected 
as biased samples from locations of highest radioactivity within the surveyed areas.  Building 
materials were selected for sampling based on process knowledge and professional judgment 
regarding the potential for specific types of materials used in construction prior to the 1970’s 
to contain hazardous constituents (e.g., asbestos in floor tiles, mastic, and flame-retardant 
materials; lead or other metals in paint; PCBs in paint and adhesives; etc.).  Samples were 
collected and handled as specified in the Work Plan, and standard chain-of-custody 
procedures were employed. 

Volumetric samples of building materials were collected using a utility knife or other 
instrument appropriate for the type of material being sampled.  A concrete coring machine 
was used to collect samples of concrete and asphalt, and to access the underlying soil.  Soil 
and sediment samples were collected using a hand auger or stainless steel trowel, as 
appropriate, and homogenized in a stainless steel bowl prior to containerization.  During the 
homogenization of soil samples, grass, twigs, stones, and other non-soil items were removed 
from the sample material.  Although no field duplicate samples were obtained, the laboratory 
performed QC analyses appropriate for the individual test methods used.  These are discussed 
in detail in Section 4.2.  

Analytical data generated for the volumetric samples of soil and building materials were used 
to identify specific locations where either the soil screening limit of 102 pCi/g or the chemical 
action levels for asbestos, PCBs, or lead were exceeded.  Alpha spectrometry results were 
used to calculate the activity concentration of DU in the samples by summing the reported 
concentrations of the individual uranium isotopes.  Gamma spectroscopy results for thorium-
234 (234Th) were used to calculate the amount of DU in the samples by assuming secular 
equilibrium between 238U and 234Th, and adjusting the reported activity concentrations to 
account for the isotopic composition of DU.  As discussed in Section 1.4, the DU in this area 
is assumed to contain 90.4% 238U.  Thus, the activity concentration of DU in each sample is 
calculated as follows: 

904.0

234ThDU =  
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where: DU = Activity concentration of depleted uranium (pCi/g) 
 234Th =  Activity concentration of surrogate 234Th (pCi/g) 
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3.0 SURVEY RESULTS 

Characterization activities conducted in the Building 1103A area included radiological 
surveys (both direct and removable), as well as the collection and analysis of building 
material, asphalt, sediment, and soil samples, as described in the Work Plan (CABRERA, 
2006a).  This section discusses the results of the survey and sampling activities.  Detailed 
results are presented in Appendix B for the building surveys, Appendix C for the pavement 
and grounds surveys, Appendix D for the collection and analysis of volumetric samples, and 
Appendix E for the sampling and analysis of asbestos-containing material (ACM). 

3.1 Building 1103A 

Building 1103A houses the main machine shop used for the disassembly of firing range 
targets contaminated with DU.  The Main Area of Building 1103A is constructed of cinder 
block exterior walls, a concrete slab floor, and a flat tar-and-chip roof.  The ceiling is covered 
in some places with fiberboard.  Under the same roof is a small Entry Area, which includes 
the furnace room, bathroom, meeting room, and changing room.  The Entry Area has a drop-
type acoustic tile ceiling, sheetrock walls, and tile flooring.  The walls separating the Entry 
and Main Areas consist of sheetrock, and are lined with steel plates on the Main Area side. 

On the south side of the building is a Shop Area, which is a wood-frame addition to the main 
building.  This area has a concrete slab floor and a pitched shingle roof.  Steel plates line the 
lower portion of the walls in this area, and fiberglass insulation is present between the wood 
studs and overhead beams. 

Building 1103A contains functioning ventilation, electrical, water supply, and sewer systems.  
The ventilation system has fiber filters on the air intake vents and exposed ductwork attached 
to the ceiling.  The electrical system panel is located in the Shop Area, and electrical conduit 
runs along the walls and ceiling throughout the building to supply energy to light fixtures and 
wall outlets.  There is a full bathroom in the Entry Area with sink, toilet, and shower facilities.  
This area was used for personnel and equipment decontamination during building operations 
involving radioactive material. 

Results of the Building 1103A survey are presented in Appendix B-1, along with diagrams of 
the survey locations.  Field data and analytical results from the volumetric sampling 
conducted in Building 1103A are presented in Appendix D.  Below is a summary of the 
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survey and sampling results, presented separately by functional element (e.g., walls, ceilings, 
floors, etc.) and by area (e.g., Main Area, Entry Area, and Shop Area). 

3.1.1 Interior Walls 

Results of the interior wall surveys conducted in Building 1103A are summarized in Table 
3-1.  The table presents summary statistics for the surveys conducted in the main area, shop 
area, and entry area.  Statistics presented on the table include the average (i.e., arithmetic 
mean), standard deviation, and maximum integrated measurements obtained during the 
survey, as measured in disintegrations per minute (dpm) per 100 square centimeters (cm2), as 
well as the number of measurements obtained in each area. 

The survey data indicate large areas of surface contamination on the interior walls of Building 
1103A.  Both the building surface and transferable activity screening limits (100 and 10 
dpm/cm2, respectively) were exceeded at numerous interior wall locations in the Main and 
Shop Areas of Building 1103A.  In general, the highest radioactivity was measured on the 
walls in the vicinity of cutting and shearing equipment.  No interior wall locations in the Entry 
Area exceeded the surface or transferable activity screening limits.  

Volumetric samples of wallboard were collected from the location exhibiting the highest 
concentration of removable activity in the building (i.e., east wall of the Main Area, near the 
Shop Area) and from the north wall of the changing room in the Entry Area.  These samples, 
designated WL-A09 and WL-A11, respectively, were analyzed at the off-site laboratory for 
isotopic uranium, PCBs, and RCRA metals.  The analytical results presented in Appendix D 
indicate that neither sample contained constituents at concentrations higher than the 
radiological volumetric screening limit specified in Table 2-1 or the chemical action levels 
specified in Table 2-2.  

Volumetric samples of wallboard and insulation from behind the wallboard in the Entry Area 
were collected and analyzed for asbestos, as described in the Report of Asbestos Containing 
Material Survey included in Appendix E.  These samples were designated S-4 and S-7, 
respectively.  Analytical results indicate that neither wall sample contained detectable 
asbestos. 

The asbestos report also notes that the interior portions of the two fire doors in Building 
1103A may potentially contain asbestos.  Although no destructive testing was conducted to 
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confirm this suspicion, common manufacturing practices at the time the building was 
constructed included the use of ACM in fire doors. 

Table 3-1:  Interior Wall Survey Results for Building 1103A 

Direct Reading Smear
Main Area
Average 68 28
Standard Deviation 42 25
Maximum 172 88
Number of Data Points 18 18
Shop Area
Average 80 16
Standard Deviation 62 13
Maximum 276 56
Number of Data Points 16 16
Entry Area
Average 8 2.2
Standard Deviation 7 1.3
Maximum 20 4.3
Number of Data Points 8 8
dpm/100 cm2 = disintegrations per minute per 100 square centimeters

Note: Screening limits are 100 dpm/100 cm2 for direct readings and 10 dpm/100 cm2 for smear results.

Sample α Count Rate
(dpm/100 cm2)

Statistical Parameter

 
 

3.1.2 Ceilings 

Results of the ceiling surveys conducted in Building 1103A are summarized in Table 3-2.  
Both the building surface and transferable activity screening limits were exceeded at 
numerous ceiling locations within Building 1103A.  With few exceptions, ceiling locations 
that exceeded the screening limits consisted of horizontal surfaces such as ducts, vents, light 
fixtures, conduits, and the tops of ceiling beams and panels, where airborne radioactive dust 
has settled.  In contrast, the bottom surfaces of ceiling boards in the Main and Shop Areas 
exhibited no exceedances of the surface screening limit and only two exceedances of the 
transferable screening limit. 

A volumetric sample of filter media was collected from the air vent on the east wall of the 
Main Area, near the Shop Area.  This sample, designated WL-A05, was analyzed at the off-
site laboratory for isotopic uranium.  The analytical results presented in Appendix D indicate 
that the sample contained 13.7 pCi/g 234U, 1.78 pCi/g 235U, and 99 pCi/g 238U, which exceeds 
the volumetric screening limit of 102 pCi/g when all isotopic concentrations are considered. 
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Volumetric samples of ceiling tile were collected from the Entry Area in the bathroom (CL-
A13), changing room (CL-A15), and  meeting room (CL-A17); and two paint chip samples 
were collected from the ceiling in the Main Area (CLPT-A01 and CLPT-A02).  The samples 
were analyzed at the off-site laboratory for isotopic uranium, PCBs, and RCRA metals.  The 
analytical results presented in Appendix D indicate that none of these samples contained 
constituents at concentrations higher than the radiological volumetric screening limit specified 
in Table 2-1 or the chemical action levels specified in Table 2-2. 

Table 3-2:  Ceiling Survey Results for Building 1103A 

Direct Reading Smear
Main Area
Average 10 0.4
Standard Deviation 8 0.7
Maximum 26 1.3
Number of Data Points 10 10
Main Area (Horizontal Surfaces)
Average 1245 284
Standard Deviation 1045 198
Maximum 2654 644
Number of Data Points 12 12
Shop Area
Average 33 7.2
Standard Deviation 15 6.2
Maximum 52 18
Number of Data Points 8 8
Shop Area (Horizontal Surfaces)
Average 711 159
Standard Deviation 771 145
Maximum 1562 315
Number of Data Points 3 3
Entry Area (Horizontal Surfaces)
Average 375 68
Standard Deviation 301 69
Maximum 812 179
Number of Data Points 5 5
dpm/100 cm2 = disintegrations per minute per 100 square centimeters
Note: Screening limits are 100 dpm/100 cm2 for direct readings and 10 dpm/100 cm2 for smear results.

Statistical Parameter

Sample α Count Rate
(dpm/100 cm2)

 
 
Volumetric samples of ceiling board from the Main Area and air duct materials (i.e., flap and 
gasket) from the furnace room in the Entry Area were collected and analyzed for asbestos, as 
described in the Report of Asbestos Containing Material Survey included in Appendix E.  
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These samples were designated S-6, S-8, and S-9, respectively.  Analytical results indicate 
that none of the samples contained detectable asbestos.  

3.1.3 Floors 

Results of the floor surveys conducted in Building 1103A are summarized in Table 3-3.  Both 
the building surface and transferable activity screening limits were exceeded at numerous 
floor locations within Building 1103A.  All 10 floor survey locations in the Main Area 
exceeded both screening limits, the two floor survey locations in the Shop Area exceeded the 
surface screening limit, and a few floor locations in the Entry Area (i.e., the changing room 
and the bathroom) exceeded either one or both limits. 

A volumetric sample of floor tile was collected from the bathroom in the Entry Area.  This 
sample (FL-A19) was analyzed at the off-site laboratory for isotopic uranium, PCBs, and 
RCRA metals.  The analytical results presented in Appendix D indicate that the bathroom tile 
did not contain any constituents at concentrations higher than the radiological volumetric 
screening limit specified in Table 2-1 or the chemical action levels specified in Table 2-2. 

Core borings were conducted at five floor locations in Building 1103A.  Samples of the 
concrete flooring and underlying soil were obtained from each location.  A 3 to 6-inch layer 
of compacted gravel was encountered between the concrete and the soil; however, no samples 
of this material were collected.  At boring location No. 2 (i.e., the expansion joint between the 
Main Area and the Shop Area), a wood footing frame was encountered directly beneath the 
concrete slab.  A sample of this wood was collected, and the boring was moved a few inches 
toward the Shop Area in order to obtain an unobstructed core sample.  The compacted gravel 
layer at this boring location was 10 to 12 inches thick. 

The concrete samples were processed at the off-site laboratory, where a ¼-inch cross section 
of each core top and bottom was sliced off and ground to a consistency suitable for analysis.  
The processed concrete samples (FL-R43-Top through FL-R47-Top and FL-R43-Bottom 
through FL-R47-Bottom) and the footing frame sample (FL-A21) were analyzed for isotopic 
uranium.  The analytical results for the flooring material presented in Appendix D indicate 
that the footing frame sample (boring location No. 2) contained 11.1 pCi/g 234U, 1.24 pCi/g 
235U, and 85 pCi/g 238U.  In addition, the top of one of the concrete samples (from boring 
location No. 4) contained 17 pCi/g 234U, 1.71 pCi/g 235U, and 132 pCi/g 238U.  None of the 
other concrete samples exceeded the volumetric screening limit of 102 pCi/g specified in 
Table 2-1. 
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Samples of the top six inches of underlying soil were collected from each floor boring 
location (SO-A17, SO-A20, SO-A30, SO-A33, and SO-A36).  Deeper soil samples (SS-A-24 
and SS-A27) were also collected at boring location No. 2 from 6 to 12 inches and from 12 to 
18 inches, respectively, below the gravel/soil interface.  All of the underlying soil samples 
were analyzed at the off-site laboratory by gamma spectroscopy and RCRA metals.  The 
analytical results presented in Appendix D indicate that none of the samples contained any 
constituents at concentrations higher than the radiological volumetric screening limit specified 
in Table 2-1 or the chemical action levels specified in Table 2-2. 

Volumetric samples of floor tile and mastic were collected from the Entry Area and analyzed 
for asbestos, as described in the Report of Asbestos Containing Material Survey included in 
Appendix E.  These samples were designated S-2 and S-3 for the floor tile and associated 
mastic, and S-5 for the mastic beneath the brown baseboard.  Analytical results indicate that 
the floor tile and associated mastic in the Entry Area contain greater than 1% asbestos and 
thus, meet the regulatory definition of ACM. 

Table 3-3:  Floor Survey Results for Building 1103A 

Direct Reading Smear
Main Area
Average 432 60
Standard Deviation 239 36
Maximum 864 124
Number of Data Points 10 10
Shop Area
Average 386 7.0
Standard Deviation 59 1.5
Maximum 428 8.0
Number of Data Points 2 2
Entry Area
Average 87 7.8
Standard Deviation 73 7.0
Maximum 236 20
Number of Data Points 7 7
dpm/100 cm2 = disintegrations per minute per 100 square centimeters

Note: Screening limits are 100 dpm/100 cm2 for direct readings and 10 dpm/100 cm2 for smear results.

Statistical Parameter

Sample α Count Rate
(dpm/100 cm2)
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3.1.4 Exterior Walls 

Results of the exterior wall surveys conducted at Building 1103A are summarized in Table 
3-4.  Only one exterior wall location (i.e., south wall near the entrance to the Shop Area) 
exceeded the surface activity screening limit, and no locations exceeded the transferable 
activity screening limit.  No volumetric samples were collected from the exterior walls of 
Building 1103A. 

Table 3-4:  Exterior Wall Survey Results for Building 1103A 

Direct Reading Smear
East
Average 13 0.1
Standard Deviation 13 0.5
Maximum 36 1.0
Number of Data Points 12 12
South
Average 43 1.6
Standard Deviation 85 3.1
Maximum 268 9.9
Number of Data Points 9 9
West
Average 12 0.3
Standard Deviation 6 1.0
Maximum 20 2.3
Number of Data Points 8 8
North
Average 22 0.2
Standard Deviation 13 0.6
Maximum 42 1.0
Number of Data Points 8 8
dpm/100 cm2 = disintegrations per minute per 100 square centimeters

Note: Screening limits are 100 dpm/100 cm2 for direct readings and 10 dpm/100 cm2 for smear results.

Statistical Parameter

Sample α Count Rate
(dpm/100 cm2)

 
 

3.1.5 Downspouts and Drains 

Two downspouts were surveyed on the exterior of Building 1103A.  One was in the center of 
the west wall, south of the ventilation system, and the other was on the northwest corner of 
the building.  The downspouts and grounds directly beneath them were surveyed with a 
pancake Geiger-Mueller (GM) detector, and smear samples were collected from the discharge 
openings.  No discrete areas of elevated radioactivity were observed.  A surface soil sample 
was collected from the ground most likely to be impacted by discharge from the downspout 
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on the northwest corner (SO-G39).  The analytical results presented in Appendix D indicate 
that radioactivity in the soil was within the soil screening limit of 102 pCi/g specified in Table 
2-1. 

Smear samples were collected from three drains in the Entry Area of Building 1103A to 
evaluate the potential presence of DU in the drain sediment.  Smears were collected from 
inside the bathroom sink, shower, and washing machine drains, and analyzed at the off-site 
laboratory for isotopic uranium.  The analytical results presented in Appendix D indicate that 
none of the drains contained DU in concentrations greater than the screening limit.  

3.2 Building BRL12 

Building BRL12 was built to provide additional space for machining operations associated 
with the dismantlement of DU-contaminated targets, as well as shielded storage space for 
staging the contaminated targets prior to disassembly.  The main area (i.e., Central Room) of 
Building BRL12, where machining was performed, has a concrete floor, sheetrock walls 
(some of which are lined with steel), and acoustic tile ceiling.  There are two air conditioning 
units mounted in the west wall of the building.  The only utility system in the building is the 
electrical system, which is used to power the air conditioners, light fixtures, and wall outlets. 

There are steel-lined storage vaults on the north and south ends of Building BRL12.  Both 
vaults have concrete floors and steel-lined walls and ceilings.  A single light fixture hangs 
from the ceiling in each vault.  There is also a small office area situated between the main 
room and the north end vault.  The office has sheetrock walls, tiled floor, and acoustic tile 
ceiling. 

Results of the Building BRL12 survey are presented in Appendix B-2, along with diagrams of 
the survey locations.  Analytical results from the volumetric sampling conducted at Building 
BRL12 are presented in Appendix D.  Below is a summary of the survey and sampling 
results, presented separately by functional element (e.g., walls, ceilings, floors, etc.) and by 
area (e.g., Central Room, North Vault, South Vault, and Office). 

3.2.1 Interior Walls 

Results of the interior wall surveys conducted in Building BRL12 are summarized in Table 
3-5.  The survey data indicate that none of the interior walls in Building BRL12 exceeded the 
building surface or transferable activity screening limits.  The highest radioactivity 
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measurements were obtained on the south and west walls of the Central Room, in the general 
vicinity of machining operations. 

A volumetric sample of wallboard was collected from the Central Room of Building BRL12 
and analyzed for asbestos, as described in the Report of Asbestos Containing Material Survey 
contained in Appendix E.  Analytical results for this sample (S-12) indicate no detectable 
asbestos. 

No other volumetric samples were collected from the interior walls of Building BRL12. 

Table 3-5:  Interior Wall Survey Results for Building BRL12 

Direct Reading Smear
Central Room
Average 9 4.4
Standard Deviation 12 3.2
Maximum 40 8.7
Number of Data Points 12 12
North Vault
Average -1 0.8
Standard Deviation 7 1.0
Maximum 10 2.3
Number of Data Points 6 6
South Vault
Average 1 0.3
Standard Deviation 3 0.7
Maximum 6 1.3
Number of Data Points 6 6
dpm/100 cm2 = disintegrations per minute per 100 square centimeters

Note: Screening limits are 100 dpm/100 cm2 for direct readings and 10 dpm/100 cm2 for smear results.

Sample α Count Rate
(dpm/100 cm2)

Statistical Parameter

 
 

3.2.2 Ceilings 

Results of the ceiling surveys conducted in Building BRL12 are summarized in Table 3-6.  
The survey data indicate that neither the building surface nor transferable activity screening 
limits were exceeded at any of the ceiling survey locations in Building BRL12.  The highest 
radioactivity was measured at the ceiling location in the approximate center of the main room. 

A paint chip sample was collected from the ceiling of the North Vault (CLPT-B03).  The 
sample was analyzed at the off-site laboratory for isotopic uranium, PCBs, and RCRA metals.  
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The analytical results presented in Appendix D indicate that the sample did not contain any 
constituents at concentrations higher than the radiological volumetric screening limit specified 
in Table 2-1 or the chemical action levels specified in Table 2-2. 

Visual inspection of the Building BRL12 ceilings did not identify any suspect ACM.  Thus, 
no volumetric samples were collected for asbestos analysis, as discussed in the Report of 
Asbestos Containing Material Survey included in Appendix E. 

Table 3-6:  Ceiling Survey Results for Building BRL12 

Direct Reading Smear
Central Room
Average 19 0.7
Standard Deviation 15 0.9
Maximum 36 1.3
Number of Data Points 3 3
North Vault
Average 0 0.4
Standard Deviation 0 0.6
Maximum 0 0.8
Number of Data Points 2 2
South Vault
Average 4 1.4
Standard Deviation 0 1.5
Maximum 4 2.4
Number of Data Points 2 2
dpm/100 cm2 = disintegrations per minute per 100 square centimeters

Note: Screening limits are 100 dpm/100 cm2 for direct readings and 10 dpm/100 cm2 for smear results.

Statistical Parameter

Sample α Count Rate
(dpm/100 cm2)

 
 

3.2.3 Floors 

Results of the floor surveys conducted in Building BRL12 are summarized in Table 3-7.  Both 
the building surface and transferable activity screening limits were exceeded at numerous 
floor survey locations within Building BRL12.  Although a few locations in the Central Room 
exceeded one or both screening limits, the highest radioactivity measurements were obtained 
in the North Vault, where data for all floor survey locations exceeded the building surface 
activity screening limit, and all but one exceeded the transferable activity screening limit.  In 
addition, the scan survey results indicated several hot spot locations on the floors in both end 
vaults where visible DU fragments were observed. 



Building 1103A Area  FINAL 
Characterization Survey Report 

W52P1J-04-D-0007/0006 CABRERA SERVICES, INC. 3-11 

Volumetric samples of floor tile and mastic were collected from the Office and analyzed for 
asbestos, as described in the Report of Asbestos Containing Material Survey included in 
Appendix E.  These samples were designated S-10 and S-11 for the floor tile and associated 
mastic, respectively.  Analytical results indicate that the floor tile contains greater than 1% 
asbestos and, thus, meets the regulatory definition of ACM. 

No other volumetric samples of flooring material were collected from Building BRL12. 

Table 3-7:  Floor Survey Results for Building BRL12 

Direct Reading Smear
Central Room
Average 76 7.4
Standard Deviation 55 4.1
Maximum 186 14
Number of Data Points 9 9
Office
Average 98 7.5
Standard Deviation NA NA
Maximum 98 7.5
Number of Data Points 1 1
North Vault
Average 4030 274
Standard Deviation 6132 470
Maximum 14798 1107
Number of Data Points 5 5
South Vault
Average 43 5.9
Standard Deviation 23 4.1
Maximum 68 12
Number of Data Points 4 4
dpm/100 cm2 = disintegrations per minute per 100 square centimeters
Note: Screening limits are 100 dpm/100 cm2 for direct readings and 10 dpm/100 cm2 for smear results.

Statistical Parameter

Sample α Count Rate
(dpm/100 cm2)

 
 

3.2.4 Exterior Walls 

Results of the exterior wall surveys conducted at Building BRL12 are summarized in Table 
3-8.  Neither the building surface nor transferable activity screening limits were exceeded at 
any of the exterior wall locations surveyed.  No volumetric samples were collected from the 
exterior walls of Building BRL12. 
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Table 3-8:  Exterior Wall Survey Results for Building BRL12 

Direct Reading Smear
East
Average 7 1.0
Standard Deviation 8 1.6
Maximum 22 3.6
Number of Data Points 8 8
South
Average 6 0.6
Standard Deviation 5 1.2
Maximum 12 2.3
Number of Data Points 4 4
West
Average 4 0.3
Standard Deviation 7 0.6
Maximum 12 1.0
Number of Data Points 8 8
North
Average 5 0.9
Standard Deviation 6 1.1
Maximum 12 2.3
Number of Data Points 4 4
dpm/100 cm2 = disintegrations per minute per 100 square centimeters
Note: Screening limits are 100 dpm/100 cm2 for direct readings and 10 dpm/100 cm2 for smear results.

Statistical Parameter

Sample α Count Rate
(dpm/100 cm2)

 
 

3.2.5 Downspouts 

Three downspouts were surveyed on the exterior of Building BRL12.  Downspout locations 
were on the southwest, northwest, and northeast corners of the building.  The downspouts and 
grounds directly beneath them were surveyed with a pancake GM detector, and smear 
samples were collected from the discharge openings.  No discrete areas of elevated 
radioactivity were observed.  A surface soil sample was collected from the ground most likely 
to be impacted by discharge from the downspout on the northeast corner (SO-G40).  The 
analytical results presented in Appendix D indicate that radioactivity in the soil was slightly 
less than the soil screening limit of 102 pCi/g specified in Table 2-1. 

3.3 Freestanding Vault 

There is a Freestanding Vault situated directly southeast of Building BRL12.  Like the BRL12 
end vaults, this vault was used for the storage of contaminated targets.  It has a concrete floor, 
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and the walls and ceiling are completely lined with steel.  A single light fixture hangs from 
the ceiling.  Attached to the southern end of the vault is a wooden tool shed where 
maintenance equipment such as a tractor and snow plow are stored. 

Results of the Freestanding Vault surveys are presented in Appendix B-3, along with 
diagrams of the survey locations.  Analytical results from the volumetric sampling conducted 
at the vault are presented in Appendix D.  A summary of the survey and sampling results is 
presented below. 

3.3.1 Interior Walls 

Results of the interior wall surveys conducted in the Freestanding Vault are summarized in 
Table 3-9.  The survey data indicate that one of the wall locations (east wall, 2 meter high) 
slightly exceeded the building surface and transferable activity screening limits.  No other 
interior wall locations exceeded the screening limits.  No volumetric samples were collected 
from the interior walls of the Freestanding Vault. 

Table 3-9:  Interior Wall Survey Results for the Freestanding Vault 

Direct Reading Smear
Vault
Average 16 3.3
Standard Deviation 37 4.2
Maximum 104 12.6
Number of Data Points 8 8
dpm/100 cm2 = disintegrations per minute per 100 square centimeters

Note: Screening limits are 100 dpm/100 cm2 for direct readings and 10 dpm/100 cm2 for smear results.

Sample α Count Rate
(dpm/100 cm2)

Statistical Parameter

 
 

3.3.2 Ceiling 

Results of the ceiling surveys conducted in the Freestanding Vault are summarized in Table 
3-10.  The survey data indicate that neither the building surface nor transferable activity 
screening limits were exceeded at any ceiling survey locations. 

A paint chip sample was collected from the ceiling of the vault (CLPT-C04) and analyzed off-
site for isotopic uranium, PCBs, and RCRA metals.  The analytical results presented in 
Appendix D indicate that the sample material contained 21 mg/L lead, which is above the 
action level of 5 mg/L.  No other constituents were present at concentrations higher than the 
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radiological volumetric screening limit specified in Table 2-1 or the chemical action levels 
specified in Table 2-2. 

Table 3-10:  Ceiling Survey Results for Freestanding Vault 

Direct Reading Smear
Vault
Average 1 0.1
Standard Deviation 1 0.3
Maximum 2 0.3
Number of Data Points 2 2
dpm/100 cm2 = disintegrations per minute per 100 square centimeters

Note: Screening limits are 100 dpm/100 cm2 for direct readings and 10 dpm/100 cm2 for smear results.

Statistical Parameter

Sample α Count Rate
(dpm/100 cm2)

 
 

3.3.3 Floors 

Results of the floor surveys conducted in the Freestanding Vault are summarized in Table 
3-11.  The survey data indicate that none of the floor survey locations exceeded the building 
surface or transferable activity screening limits.  No volumetric samples were collected from 
the floor of the Freestanding Vault. 

Table 3-11:  Floor Survey Results for Freestanding Vault 

Direct Reading Smear
Vault
Average 46 3.0
Standard Deviation 14 2.6
Maximum 56 4.8
Number of Data Points 2 2
dpm/100 cm2 = disintegrations per minute per 100 square centimeters

Note: Screening limits are 100 dpm/100 cm2 for direct readings and 10 dpm/100 cm2 for smear results.

Statistical Parameter

Sample α Count Rate
(dpm/100 cm2)

 
 

3.3.4 Exterior Walls 

Results of the exterior wall surveys conducted at the Freestanding Vault and adjacent Tool 
Shed are summarized in Table 3-12.  The survey data indicate that neither the building surface 
nor transferable activity screening limits were exceeded at any of the exterior wall survey 
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locations.  No volumetric samples were collected from the exterior walls of the Freestanding 
Vault. 

Table 3-12:  Exterior Wall Survey Results for Freestanding Vault/Tool Shed 

Direct Reading Smear
Vault - East
Average 9 1.5
Standard Deviation 16 1.1
Maximum 20 2.3
Number of Data Points 2 2
Vault - South
Average 3 0.1
Standard Deviation 7 0.8
Maximum 10 1.3
Number of Data Points 4 4
Vault - West
Average 23 0.3
Standard Deviation 10 0.6
Maximum 38 0.8
Number of Data Points 4 4
Vault - North
Average 12 1.2
Standard Deviation 3 0.7
Maximum 16 2.3
Number of Data Points 4 4
Tool Shed
Average 5 0.6
Standard Deviation 7 1.1
Maximum 18 2.3
Number of Data Points 8 8
dpm/100 cm2 = disintegrations per minute per 100 square centimeters
Note: Screening limits are 100 dpm/100 cm2 for direct readings and 10 dpm/100 cm2 for smear results.

Statistical Parameter

Sample α Count Rate
(dpm/100 cm2)

 
 

3.4 Building 1103B 

Building 1103B is situated east of the freestanding vault.  No DU operations were performed 
in this building; however, it was included in the characterization survey because it is adjacent 
to the Building 1103A area pavement.  The north and west exterior walls of Building 1103B 
were surveyed to evaluate possible impacts due to airborne migration of DU-contaminated 
dust.  Results of the surveys conducted at Building 1103B are presented in Appendix B-4, 
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along with diagrams of the survey locations.  A summary of the survey results is presented 
below. 

3.4.1 Exterior Walls 

Results of the exterior wall surveys conducted at Building 1103A are summarized in Table 
3-13.  Neither the building surface nor transferable activity screening limits were exceeded at 
any of the exterior wall locations surveyed.  No volumetric samples were collected from the 
exterior walls of Building 1103B. 

Table 3-13:  Exterior Wall Survey of Building 1103B 

Direct Reading Smear
West
Average 13 1.0
Standard Deviation 4 1.8
Maximum 16 2.3
Number of Data Points 2 2
North
Average 17 0.8
Standard Deviation 7 1.0
Maximum 32 2.3
Number of Data Points 12 12
dpm/100 cm2 = disintegrations per minute per 100 square centimeters
Note: Screening limits are 100 dpm/100 cm2 for direct readings and 10 dpm/100 cm2 for smear results.

Statistical Parameter

Sample α Count Rate
(dpm/100 cm2)

 
 

3.4.2 Downspouts 

Two downspouts were surveyed on the exterior of Building 1103B.  One was on the 
northwest corner of the building, and the other was in the center of the west wall.  A third 
downspout was present on the southwest corner of the building; however, it was not surveyed 
because the area was densely covered with thorny shrubs.  The accessible downspouts and 
grounds directly beneath them were surveyed with a pancake GM detector, and smear 
samples were collected from the discharge openings.  No discrete areas of elevated 
radioactivity were observed. 
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3.5 Pavement and Grounds 

The outdoor area of potential impact includes approximately one-half acre of asphalt 
pavement between the buildings and vaults (i.e., Central Asphalt), the small parking lot east 
of the perimeter fence enclosing the Building 1103A area (i.e., Adjacent Asphalt), and 
approximately one-half acre of grass-covered grounds within or adjacent to the Building 
1103A area (i.e., Grounds). 

3.5.1 Central Asphalt 

The Central Asphalt area, which extends from the south side of Building 1103A to the 
southern fence, was the site of loading, unloading, and staging of contaminated targets, as 
well as for the transfer of targets among the disassembly buildings and storage areas.  On at 
least one occasion, contaminated items were dismantled on the asphalt in front of Building 
BRL12 by using an acetylene torch.  The asphalt is cracked in many places, allowing for 
water seepage, and is prone to slight changes in elevation depending on the moisture content 
of the underlying soil.  Small areas of yellow discoloration and/or DU fragments are present 
in several locations. 

The Central Asphalt was surveyed using the GWS instrumentation discussed in Section 2.4.  
Results of the GWS are presented in Appendix C, with a graphical depiction of the data 
presented in Figure C-1.  As indicated by the GWS results, count rates of up to 164,039 cpm 
were recorded during the Central Asphalt survey.  Locations exhibiting the highest surface 
activity generally coincide with areas that were heavily trafficked during target management 
operations.  These include locations along the eastern perimeter fence near the access gate, as 
well as the area between Building BRL12 and the Freestanding Vault. 

Eight locations in the Central Asphalt area were selected for sampling based on the GWS 
results.  Six of these locations were in the most contaminated areas, as indicated by the cpm 
measurements recorded during the GWS.  The other two locations were scattered to expand 
the sample coverage of the surveyed area.  At each of the sampling locations, shallow soil 
samples were collected from the top 6 inches of soil underlying the asphalt.  At two locations, 
a deeper sample (from 6 to 12 inches below the asphalt/soil interface) was also collected.  The 
soil samples were analyzed at the off-site laboratory by gamma spectroscopy.  A sample of 
asphalt was collected at one of the soil sampling locations and analyzed for isotopic uranium 
(234U, 235U, and 238U). 
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Analytical results from the Central Asphalt sampling are presented in Appendix D.  Of the 
eight shallow soil samples collected, five (SO-G07, SO-G08, SO-G09, SO-P11, and SO-G12) 
exhibited 234Th concentrations that exceeded the soil screening limit of 102 pCi/g.  These 
samples were collected from five of the six sampling locations at which the GWS results 
exhibited a statistical Z-score of greater than 3.0.  At one of the shallow sample locations 
(SO-G07), the 234Th concentration in the associated deep soil sample (SS-G14) also exceeded 
the soil screening limit.  Isotopic uranium results for the asphalt sample (AS-P05) were less 
than the screening limit specified in Table 2-1, although it should be noted that this sample 
was not collected from one of the six biased locations.  

3.5.2 Adjacent Asphalt 

The Adjacent Asphalt lies east of Building 1103A and north of Building 1103B.  It is 
presently used as a parking lot for employees working in nearby buildings.  This area was 
included in the survey to evaluate possible impacts due to airborne migration of DU-
contaminated dust and/or waterborne migration of DU-contaminated runoff.  

The Adjacent Asphalt survey was conducted as a general scanning survey using the gas 
proportional floor monitor.  Results of this survey, which are presented in Appendix C, 
indicate that beta count rates in this area ranged from background (approximately 150 cpm) to 
approximately 1,000 cpm.  The highest count rates were observed in cracks and depressions 
in the pavement, as well as along the eastern edge of the parking lot where the pavement and 
soil meet.  Although no integrated alpha measurements were obtained, the scan data suggests 
that some locations may potentially exceed the screening limits specified in Table 2-1. 

3.5.3 Grounds 

The Grounds consist of the lawn adjacent to Building 1103A, as well as the grassy areas south 
and west of the Central Asphalt.  Grounds were included in the survey to evaluate possible 
impacts due to airborne migration of DU-contaminated dust and/or waterborne migration of 
DU-contaminated runoff. 

The Grounds were surveyed using the GWS instrumentation discussed in Section 2.4.  Results 
of this survey are presented in Appendix C, with a graphical depiction of the data presented in 
Figure C-1.  As indicated by the GWS results, count rates of up to 26,043 cpm were recorded 
during the Grounds survey.  All survey locations exhibited statistical Z-scores of less than 1.0. 
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Four locations in the Grounds areas were selected for soil sampling.  Since there were no 
discrete areas of significantly elevated activity identified during the GWS, the locations were 
scattered to provide full coverage of the surveyed area.  At each location, shallow soil samples 
were collected from the top 6 inches of soil beneath the grass cover and analyzed at the off-
site laboratory by gamma spectroscopy. 

Analytical results from the soil sampling conducted on the grounds are presented in Appendix 
D.  None of the samples exhibited 234Th concentrations that exceeded the soil screening limit 
of 102 pCi/g specified in Table 2-1. 
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4.0 QUALITY ASSURANCE/QUALITY CONTROL 

Survey and sampling activities were performed in accordance with the quality assurance (QA) 
and quality control (QC) procedures presented in the Work Plan (CABRERA, 2006a) and 
associated QAPP (CABRERA, 2006c) to ensure consistent and repeatable results.  The 
personnel performing the activities were trained in the technical, QC, and health and safety 
aspects of the project, as well as in calibration, maintenance, and operating procedures for 
their assigned tasks.  This section documents the results of QA/QC activities performed 
during this characterization effort. 

Based on the information presented in this section, the survey data were deemed authentic, 
appropriately documented, and technically defensible.  The survey methods used to collect the 
data were appropriate for the types of media and contaminants being measured; the field and 
laboratory instrumentation met the required performance and sensitivity requirements; and the 
data generated were representative of the areas and materials of interest.   

4.1 Survey Instrumentation QC 

The survey instruments specified in the Work Plan were used to collect characterization data 
for the Building 1103A area.  Instrumentation was used in accordance with written 
procedures, and was subject to daily QC requirements, as specified in the QAPP.  Instruments 
used to obtain radiological data, including DGPS equipment, were inspected for physical 
damage, current calibration, and erroneous readings in accordance with applicable procedures 
and/or protocols.  Results of QC checks were recorded in field logbooks and summarized on a 
computerized spreadsheet.  Instrumentation that did not meet the specified requirements of 
calibration, inspection, or response check was removed from service, and replacement 
instruments were procured or reasonable substitutions were made, as necessary, to complete 
the work. 

4.1.1 Minimum Detectable Concentrations 

To demonstrate the ability to detect radioactivity at the screening limits listed in Table 2-1, 
MDCs were calculated based on the Strom & Stansbury MDC equation (i.e., Equation 3-11 of 
NUREG 1507 [NRC, 1998]).  MDCs were calculated for each instrument used in obtaining 
radiation measurements, as presented in Table 2-4.  The calculation of static MDCs indicated 
that the field instrumentation was able to achieve the required sensitivities for alpha 
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measurements, but not for beta.  Thus, while both alpha and beta measurements were recorded 
during the survey, only the alpha results were used to compare survey data to the respective 
transferable and direct screening limits specified in Table 2-1. 

4.1.2 Instrument Calibration 

Instruments used during the characterization survey were inspected prior to use to ensure 
satisfactory operation and current calibration traceable to the National Institute of Standards 
and Technology (NIST).  Calibration records were shipped with the equipment and 
maintained onsite for review and inspection.  Copies of the calibration certificates are 
included in Appendix F-1. 

4.1.3 Instrument QC Checks 

Prior to use, project instrumentation underwent initial QC checks by comparing instrument 
responses to benchmark values.  QC checks of radiation detectors and meters included source 
checks to ensure consistent responses when exposed to known radiation sources.  QC checks 
of DGPS units included checks for satellite availability and positional accuracy.  Records of 
initial and daily performance checks are included in Appendix F-2. 

Initial and daily QC checks of radiation detectors were performed in a dedicated count room, 
in a building adjacent to the Building 1103A area.  QC source checks consisted of a one-
minute integrated count performed in the count room with the designated source positioned in 
a reproducible geometry.  This procedure was repeated ten times to establish average 
instrument response for each detector.  The initial averages and control limits calculated for 
each instrument provided the respective benchmark values for subsequent QC checks. 

For quantitative instruments (i.e., those used to report activity concentrations such as dpm per 
100 cm2), an acceptance criterion of +/- 3-sigma (3σ) was used.  For qualitative instruments 
(i.e., dose rate meters and friskers), an acceptance criterion of +/- 20% of the source check 
true value was used.  If any daily QC check was found to be outside of its acceptance criteria, 
the QC check was repeated.  If the second QC check was also outside the acceptance criteria, 
the instrument was examined to check for external contamination or damage, and a third QC 
check was performed.  If the third QC check was outside of its acceptance criteria range, the 
instrument was taken out of service until evaluated and approved by the RSO.  



Building 1103A Area  FINAL 
Characterization Survey Report 

W52P1J-04-D-0007/0006 CABRERA SERVICES, INC. 4-3 

4.2 Sampling and Analysis QC 

Analytical test methods and sample volume, preservation, and holding time requirements 
were met, as presented in the Work Plan.  Standard methodology was used for sample 
collection, identification, documentation, handling, packaging, shipping, and chain-of-
custody, as described in the QAPP. 

The analytical test methods used to analyze radionuclides in volumetric samples at the off-site 
laboratory achieved MDCs that were at or below the soil screening criteria presented in Table 
2-1.  In addition, the analytical test methods used to analyze chemical constituents at the off-
site laboratory achieved method detection limits (MDLs) of at least 20% of the action levels 
specified in Table 2-2. 

To confirm the quality of sampling and analysis techniques used for this characterization 
effort, precision and accuracy were evaluated for the data generated during the 
characterization effort as described below. 

4.2.1 Precision 

Precision is defined as the degree to which two or more measurements are in agreement.  
Field precision is measured by comparing field duplicate results, and analytical precision is 
measured by comparing laboratory duplicate results.  Field duplicate samples were intended 
for collection at a rate of 10%.  However, due to a field error, no field duplicates of 
volumetric samples were collected for analysis. 

Laboratory duplicates were analyzed as planned, at a rate of one per 20 samples for each 
analysis performed on each matrix.  All laboratory duplicate results were within the 
laboratory’s internal acceptance criteria, as defined in the laboratory quality assurance plan 
(LQAP), except for the following: 

• The isotopic uranium laboratory duplicate analysis performed on ceiling sample CL-
A13 was outside the laboratory’s precision control limit for 234U and 238U.  The poor 
precision was attributed to the heterogeneous nature of sample CL-A13. 

• The gamma spectroscopy laboratory duplicate analysis performed on soil sample SO-
P13 was outside the laboratory’s precision control limit for 234mPa and 234Th.  
However, results for the other eight radionuclides in the same laboratory duplicate 
analysis were within the laboratory control limit.  As a result, the overall laboratory 
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acceptance criteria of >75% of the results exhibiting acceptable precision was met, and 
the overall laboratory duplicate analysis performed on soil sample SO-P13 was 
deemed acceptable by the laboratory.   

Based on the evaluation of the laboratory duplicate data, laboratory precision was deemed 
adequate for the data generated for this characterization effort.   

As a qualitative indicator of the agreement between field and laboratory results, duplicate 
measurements of smear sample activity were collected at 10% of the building surface survey 
locations.  These smears were counted onsite using the Ludlum Model 2929 scalar coupled 
with the Model 43-10-1 sample counter, and sent to the off-site laboratory for confirmatory 
alpha/beta activity analysis.  For each of the smears evaluated, onsite count rate data 
compared favorably with the off-site analytical results in identifying locations where the 
transferable screening limit was exceeded. 

4.2.2 Accuracy 

Accuracy is defined as the degree to which the reported measurement represents the true 
value.  Analytical accuracy is assessed through the evaluation of laboratory blanks, laboratory 
control samples (LCSs), tracer recoveries (for isotopic uranium analysis only), surrogate 
recoveries (for PCB analysis only), and spike recoveries (for metals only).  Based on the 
evaluation of these samples, the overall analytical accuracy was deemed adequate for the data 
generated for this characterization effort. 

Laboratory Method Blanks – Laboratory blanks are analyzed to evaluate the potential 
contamination of samples due to preparation and analytical procedures.  Laboratory method 
blanks are digested/extracted/analyzed exactly like the field samples, and are designed to 
represent the matrix of interest as closely as possible.  Laboratory method blanks were 
prepared and analyzed with each digestion/extraction/analysis batch.  In addition, initial and 
continuing calibration blanks were analyzed for the metals analysis at a rate of one per ten 
samples.  Results of the laboratory blank analyses were less than the laboratory MDCs or 
reporting limits (RLs) except for the following: 

• 234U (0.049 +/- 0.028 pCi/g) and 235U (0.027 +/- 0.021 pCi/g) were detected slightly 
above the laboratory MDC in the isotopic uranium method blank associated with 
samples WL-A05, WL-A09, CL-A13, WL-A11, and FL-A21.  However, the 234U 
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and 235U concentrations detected in the method blank were below the requested 
MDC.   

Laboratory Control Samples – The LCS is a laboratory spike sample that originates from a 
source other than the source of the calibration standards, and serves as a zero-blind check on 
the laboratory’s accuracy.  The LCSs were prepared and analyzed along with each 
digestion/extraction/analysis batch.  For this characterization effort, all LCS results were 
within the laboratory acceptance criteria. 

Tracer Recoveries – A tracer is an isotope of the radionuclide of interest that is added to the 
samples prior to analysis in order to assess potential bias from the chemical separation or 
other processes employed in the analysis on a sample-by-sample basis.  Uranium-232 (232U) 
was added as a tracer to all samples undergoing isotopic uranium analysis for this 
characterization effort.  All tracer recoveries were within the laboratory acceptance criteria 
except for the following: 

• The tracer recoveries for samples FL-R46-Top (17.6%), WL-A05 (21.0%), and FL-
A21 (27.6%) were below the laboratory’s lower control limit of 30%.  However, 
since the spectral quality was adequate for accurate identification and the tracer 
recoveries were >15% for these samples, the sample results were deemed usable by 
the laboratory.   

Surrogate Recoveries – Surrogates are compounds that are not commonly found in the natural 
environment that have similar chemical structures and similar chemical behavior as the 
compounds of interest.  The surrogates dechachlorobiphenyl (DCB) and tetrachloro-meta-
xylene (TMX) were added to PCB samples prior to extraction to assess extraction efficiency 
and analytical bias on a sample-by-sample basis.  All surrogate recoveries were within the 
laboratory’s acceptance criteria except for the following: 

• The DCB recovery for sample FL-A19 (44%) was below the laboratory’s lower 
control limit of 60%.  However, since the TMX recovery in the sample was within 
the laboratory control limits, the sample results were deemed usable by the 
laboratory.   

Matrix Spike (MS) and Matrix Spike Duplicates (MSD) – MS/MSD analyses are performed 
by the laboratory to estimate the extent of bias in the analytical measurements of chemical 
constituents.  The analytical laboratory performed MS/MSDs for the metals analyses by 



Building 1103A Area  FINAL 
Characterization Survey Report 

W52P1J-04-D-0007/0006 CABRERA SERVICES, INC. 4-6 

adding a known quantity of each analyte to representative media, and analyzing the spiked 
media.  Bias in the results was quantified by determining the percent recovery of the spike 
amount.  Percent recoveries were compared to a performance criterion of 100 ± 20%.  Percent 
recoveries outside this range were investigated for possible discrepancies in measurement 
bias.  For the spiked metals samples analyzed during this characterization effort, percent 
recoveries of 98 to 100% were achieved. 

4.3 Data Management and Documentation 

Management of the field and analytical data generated during the characterization effort was 
conducted in accordance with the general requirements of the Work Plan and QAPP. 

4.3.1 Field Data 

Field and QC data was recorded in logbooks and/or field sheets, scanned, and uploaded to the 
project computer.  Data collected each day was summarized on computerized spreadsheets, as 
appropriate.  Electronic copies of the field sheets and data spreadsheets were reviewed by the 
CABRERA Field Site Manager (FSM) and transmitted to the CABRERA Project Manager (PM) 
by email on a daily basis.  In addition, a backup copy of each electronic file was maintained 
on compact disc (CD) or memory stick to prevent data loss. 

4.3.2 Analytical Data 

Samples collected during the characterization effort were identified by a unique number code 
that accompanied the sample from collection through analysis and data review.  Standardized 
chain of custody procedures were followed from sample collection through sample analysis.  
The condition of shipping coolers and enclosed sample containers was documented upon 
receipt at the analytical laboratory.  The laboratory transmitted the completed chain of 
custody form and cooler receipt checklist to the PM to confirm each sample shipment. 

Analytical data reports containing results of the requested analyses were transmitted to the 
CABRERA PM.  Each data package contained an electronic data deliverable (EDD) spreadsheet 
summarizing the analytical results, as well as an electronic file containing the entire case 
narrative and supporting data.  The electronic files were uploaded to the corporate server and 
backed up on CD.  Laboratory data reports are included in Appendix D. 
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5.0 CONCLUSIONS AND RECOMMENDATIONS 

A characterization survey was performed in potentially impacted buildings and grounds in the 
Building 1103A area of APG.  Results of the surveys and sample analyses were used to 
identify specific areas of DU contamination in the buildings and grounds, as well as any 
contaminated building materials that might also contain either asbestos, PCBs, and/or 
hazardous concentrations of metals.  To provide a visual reference to the various areas of the 
site, photographs taken during the initial site walk in December 2005 are included in 
Appendix G. 

This section presents the conclusions of the characterization survey conducted in each 
location of the Building 1103A area, and provides recommendations on how this information 
should be incorporated in the remediation approach to be outlined in the Decommissioning 
Plan.  Where appropriate, conclusions drawn based on characterization data from a small 
number of discrete locations within a particular area are assumed to be applicable to that area 
in its entirety. 

5.1 Building 1103A 

Inside Building 1103A, direct measurement and smear survey results indicate that 
radiological screening limits were exceeded at numerous locations.  The highest 
measurements were recorded on horizontal surfaces near the ceilings (i.e., ducts, vents, light 
fixtures, and conduits) and on the floors in the Main and Shop Areas.  There were also 
exceedances of the screening limits on the walls in the Main and Shop Areas of the building, 
particularly in the vicinity of cutting and shearing equipment.  In addition, some exceedances 
were recorded in the Entry Area on the floors in the changing room and bathroom, as well as 
above the ceiling tiles in various locations. 

Analytical results for a sample of filter media collected from an air vent in the Main Area 
indicate uranium isotopes at activity concentrations higher than the screening limit.  Samples 
of floor tile and associated mastic collected from the Entry Area were shown to contain 
greater than 1% asbestos; thus, the floor tile and mastic in the Entry Area are considered 
ACM.  The interior fire doors are also considered ACM based on assumptions regarding 
historical manufacturing practices.  Analytical results for volumetric samples of ceiling paint, 
wallboard, and ceiling tile indicate no exceedances of either the radiological screening limit or 
chemical action levels. 
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Analytical results for volumetric samples of the concrete floors indicate uranium isotopes at 
activity concentrations greater than the screening limit at one location in the Main Area.  This 
sample location is in the center of machining operations, approximately equidistant from the 
shearing table, lathe, and drill press.  The screening limit was exceeded in the top ¼-inch 
layer of concrete sample but not in bottom ¼-inch layer.  In addition, a sample of the wood 
footing frame encountered beneath the concrete expansion joint separating the Main and Shop 
Area floors exhibited uranium isotopes at activity concentrations greater than the screening 
limit.  However, none of the soil samples underlying the concrete floor contained radioactivity 
in excess of the soil screening limit of 102 pCi/g. 

On the exterior of Building 1103A, direct measurement and smear survey results indicate that 
radiological screening limits were exceeded in only one area:  on the south wall near the 
entrance to the Shop Area.  No other exceedances were observed on the exterior walls or 
downspouts, or in the soil beneath the downspouts. 

Based on the conclusions of the characterization survey for Building 1103A, it is 
recommended that the following considerations be incorporated in the remediation approach 
for this building:  

• The top ¼-inch layer of the concrete floor throughout the Main and Shop Areas is 
assumed to be contaminated. 

• The floor in the Entry Area (i.e., changing room and bathroom) exhibits limited areas 
of contamination that should be further delineated to identify discrete areas of 
contamination. 

• Air vent filters throughout the building are assumed to be volumetrically 
contaminated. 

• Ducts, vents, light fixtures, conduits, ceiling tiles, and any other horizontal surfaces 
where dust may accumulate are assumed to be contaminated. 

• The tile floor and associated mastic in the Entry Area, as well as the two interior fire 
doors are considered ACM and should be managed accordingly. 
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5.2 Building BRL12 

Inside Building BRL12, direct measurement and smear survey results indicate that 
radiological screening limits were exceeded at numerous floor locations.  The highest 
measurements were recorded on the floor in the North Vault.  Several floor locations in the 
Central Room and one in the South Vault also exceeded one or both screening limits.  No wall 
or ceiling locations in this building exhibited radioactivity greater than the screening limits; 
however, the survey identified several locations in the Central Room (i.e., in the vicinity of 
machining operations) where measurements were somewhat elevated. 

A sample of floor tile collected from the Office was shown to contain greater than 1% 
asbestos; thus, the Office floor tiles are considered ACM.  Analytical results for a paint chip 
sample collected from the ceiling of the North Vault indicate no exceedances of either the 
radiological screening limit or chemical action levels. 

On the exterior of Building BRL12, direct measurement and smear survey results for the walls 
and downspouts indicate no exceedances of the radiological screening limits.  However, 
analytical results for a soil sample collected from the ground beneath the downspout on the 
northeast corner of the building indicate radioactivity at a concentration slightly less than the 
soil screening limit of 102 pCi/g. 

Based on the conclusions of the characterization survey for Building BRL12, it is 
recommended that the following considerations be incorporated in the remediation approach 
for this building:  

• The top ¼-inch layer of the concrete floor in the North Vault is assumed to be 
contaminated. 

• The floors in the Central Room and South Vault exhibit limited areas of contamination 
that should be further delineated to identify discrete areas of contamination. 

• Filter media in the air conditioners is assumed to be volumetrically contaminated, 
similar to the air vent filters evaluated in Building 1103A.  

• The tile floor in the Office is considered ACM and should be managed accordingly. 
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5.3 Freestanding Vault 

Inside the Freestanding Vault, direct measurement and smear survey results indicate that 
radiological screening limits were slightly exceeded at one location (i.e., the east interior wall, 
2 meters high).  No ceiling, floor, or other interior wall locations exhibited radioactivity 
greater than the screening limits. 

Analytical results for a paint chip sample collected from the ceiling of the Freestanding Vault 
indicate the presence of lead at a concentration greater than the chemical action level.  Thus, 
the paint on the walls and ceilings of this structure is assumed to be lead-based.  No other 
screening limit or action level exceedances were indicated for this sample. 

On the exterior of the Freestanding Vault, direct measurement and smear survey results for 
the walls and downspouts indicate no exceedances of the radiological screening limits. 

Based on the conclusions of the characterization survey for the Freestanding Vault, it is 
recommended that the following considerations be incorporated in the remediation approach 
for this building:  

• The east interior wall exhibits at least one area of contamination that should be further 
delineated to identify discrete areas of contamination. 

• The paint on the walls and ceiling is assumed to be lead-based, and should be 
managed as hazardous or mixed waste, as appropriate. 

5.4 Building 1103B 

On the exterior of Building 1103B, direct measurement and smear survey results for the walls 
and downspouts indicate no exceedances of the radiological screening limits.  Based on these 
conclusions, Building 1103B does not appear to require remediation. 

5.5 Pavement and Grounds 

Results of the GWS conducted on the Central Asphalt indicate multiple locations where 
radioactivity may exceed screening criteria in the asphalt and/or underlying soil.  In five 
locations where surface count rates (as measured using a 3 x 3 NaI detector) exhibited a 
statistical Z-score of 3.0 or higher, analytical results for the top 6-inches of underlying soil 
indicated radioactivity concentrations that were greater than the soil screening limit of 102 
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pCi/g.  In one of these locations, results of the associated deep soil sample also exceeded the 
screening limit. 

Results of the Adjacent Asphalt survey indicated that elevated radioactivity was present in 
cracks and depressions in the pavement, as well as along the eastern edge of the parking lot 
where the pavement and soil meet.  Although no conclusive measurements were obtained, it is 
suspected that some of these locations may exceed the screening limit. 

Results of the GWS conducted on the Grounds indicate no exceedances of radiological 
screening criteria.  None of the surveyed locations exhibited a statistical Z-score of greater 
than 3.0, and none of the soil samples exhibited radioactivity concentrations of greater than 
the soil screening limit of 102 pCi/g. 

Based on the conclusions of the characterization survey for the Pavement and Grounds, it is 
recommended that the following considerations be incorporated in the remediation approach 
for these areas: 

• The Central Asphalt is assumed to be contaminated in areas where GWS results 
indicate a Z-score of 3.0 or greater.  Both the asphalt and the top 6 inches of soil 
underlying the asphalt are included in this assumption. 

• The deeper soil in the contaminated areas of the Central Asphalt should be evaluated 
further upon removal of the asphalt and top 6 inches of soil to identify any areas of 
residual soil contamination. 

• The Adjacent Asphalt exhibits limited areas of contamination that should be further 
delineated to identify discrete areas of contamination. 
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NUCLEAR REGULATORY COMMISSION 
DOCKET NO. 040-06394 

December 7. 2005 

Environmental Assessment Related to Issuance of a License Amendment 
of U.S. Nuclear Regulatory Commission Materials License No. SMB-141, 

Department of the Army in Aberdeen, Maryland 

Introduction 

The U.S. Nuclear Regulatory Commission (NRC) has prepared this environmental assessment 
(EA) of the amendment of the Department of the Army's Materials License Number SMB-141, 
and the release of its Transonic Range, located at Aberdeen Proving Grounds, Aberdeen, 
Maryland, for unrestricted use. The Transonic Range is operated by the Department of the 
Army in Aberdeen Proving Grounds, Aberdeen, Maryland. The Department of the Army was 
authorized by NRC since April 12, 1961, to use radioactive materials for munitions testing and 
research and development purposes at the site. Actual use of licensed material at the Transonic 
Range began in 1973. In 2005, the Department of the Army ceased operations with licensed 
materials at the Transonic Range site and requested that hlRC release the site for unrestricted 
use. The Department of the Army has conducted surveys of the Transonic Range and 
determined that the site meets the license termination criteria in Subpart E of 10 CFR Part 20. 
The NRC staff has evaluated the Department of the Army's request and the results of the 
surveys, and has developed an EA in accordance with the requirements of 10 CFR Part 51. 
Based on the staff evaluation, the conclusion of the EA is a Finding of No Significant Impact 
(FONSI) on human health and the environment for the proposed licensing action. The 
Department of the Army requested release for unrestricted use of the land mass and buildings 
located at Aberdeen Proving Grounds, Aberdeen, Maryland, as authorized by the NRC License 
No. SMB-141: The land mass contained within the Transonic Range is approximately 53,000 
square meters and the two remaining structures have a total footprint of 80 square meters. This 
tract of land is located within an active U.S. Army testing and research facility. 

License No. SMB-141 was issued in 1961 and amended periodically since that time. NRC- 
licensed activities performed at the Transonic Range site were limited to research and 
development and munitions testing using projectiles containing depleted uranium. Activities 
involving depleted uranium testing at the Transonic Range were conducted from 1973 to 1979. 
Outdoor areas were affected by the use of licensed materials. 

The Proposed Action 

The proposed action is to amend Materials License No. SMB-141 and release the Transonic 
Range, Aberdeen Proving Grounds, Aberdeen, Maryland, for unrestricted use. By letter dated 
January 13, 2005, the Department of the Army stated that no further actions are required to 
remediate the Transonic Range and requested release of the range for unrestricted use. The 
Department of the Army stated that licensed activities ceased completely in January 2005. 
Based on the licensee's historical knowledge of the site and the conditions of the facility, the 
licensee determined that only routine decontamination activities, in accordance with licensee 
radiation safety procedures, were required. A decommissioning plan was not required to be 
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submitted to the NRC. The licensee surveyed the Transonic Range, decontaminated or 
remediated areas as needed, and provided documentation that the Range meets the license 
termination criteria specified in Subpart E of 10 CFR Part 20, and does not require additional 
decommissioning activities to be performed. The licensee demonstrated this using the 
screening criteria described in 65 FR 371 86. 

Need for the Proposed Action 

The purpose of the proposed action is to amend NRC Materials License No. SMB-141, to allow 
for the release of the Transonic Range for unrestricted use. The licensee needs this license 
change because it no longer plans to conduct licensed activities at the Transonic Range. NRC 
is fulfilling its responsibilities under the Atomic Energy Act to make a timely decision on a 
proposed license amendment for release of facilities for unrestricted use that ensures protection 
of public health and safety and the environment. The licensee has requested the action to 
reduce their regulatory burden since they no longer intend to conduct licensed activities at this 
location. 

Environmental lmpacts of the Proposed Action 

The affected environment was described in the Introduction. The licensee has completed all 
remediation at the site. The NRC staff has reviewed the surveys performed by the Department 
of the Army to demonstrate compliance with the 10 CFR 20.1402 license termination criteria. 
Based on its review, the staff has determined that the affected environment and environmental 
impacts associated with the release for unrestricted use of the Transonic Range are bounded by 
the impacts evaluated by the "Generic Environmental Impact Statement in Support of 
Rulemaking on Radiological Criteria for License Termination of NRC-Licensed Nuclear Facilities" 
(NUREG-1496). The staff also finds that the proposed release for unrestricted use of the 
Transonic Range is in compliance with Title 10, Code of Federal Regulations, Part 20.1402, 
"Radiological Criteria for Unrestricted Use." The NRC has found no other activities in the area 
that could result in cumulative impacts. 

Environmental lmpacts of the Alternatives to the Proposed Action 

Since the Transonic Range has already been surveyed and found acceptable for release for 
unrestricted use, the only alternative to the proposed action of amendment of the license and 
release of the Transonic Range for unrestricted use is denial of the proposed action (i.e. no 
action). Denial of the application would result in no change in current environmental impacts. 
The environmental impacts of the proposed action and the alternative action are similar. 

Agencies and Persons Consulted 

The NRC staff has determined that the proposed action will not affect listed species or critical 
habitat. Therefore, no further consultation is required under Section 7 of the Endangered 
Species Act. Likewise, the IVRC staff have determined that the proposed action is not the type 
of activity that has the potential to cause effects on historic properties. Therefore, no further 
consultation is required under Section 106 of the National Historic Preservation Act. 
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NRC provided a draft of its Environmental Assessment to the Maryland Department of the 
Environment for review. On September 29, 2005, the Maryland Department of the Environment 
responded by telephone and agreed with the conclusions of the EA. 

Conclusions 

Based on its review, the NRC staff has concluded that the completed action complies with 
10 CFR Part 20. The NRC staff have prepared this EA in support of the proposed action to 
amend License No. SMB-141. On the basis of the EA, NRC has concluded that there are no 
significant environmental impacts and the license amendment does not warrant the preparation 
of an Environmental lmpact Statement. Accordingly, it has been determined that a Finding of 
No Significant lmpact is appropriate. 

List of Preparers 

James Schmidt, Health Physicist, Division of Nuclear Materials Safety, Region I 
Betsy Ullrich, Senior Health Physicist, Division of Nuclear Materials Safety, Region I 
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1. NRC License No. SMB-141 inspection and licensing records. 

2. "Remediation and Final Status Survey, Transonic Range Depleted Uranium Study Area - 
Str~~ctures", Cabrera Services, dated December 28, 2004 [ADAMS Accession Nos. 
ML050280349 and ML0502803541. 

3. "Radiological Final Status survey, Transonic Range - Land Areas, Depleted Uranium 
Study Area", Cabrera Services, dated November 2004 [ADAMS Accession No. 
ML0502803411. 

4. Federal Register Notice, Volume 65, No. 114, page 37186, dated Tuesday, June 13, 
2000, "Use of Screening Values to Demonstrate Compliance With The Federal Rule on 
Radiological Criteria for License Termination." 

5. Title 10 Code of Federal Regulations, Part 20, Subpart E, "Radiological Criteria for 
License Termination." 

6. Title 10, Code of Federal Regulations, Part 51, "Environmental Protection Regulations for 
Domestic Licensing and Related Regulatory Functions." 

7. NUREG-1496, "Generic Environmental lmpact Statement in Support of Rulemaking on 
Radiological Criteria for License Termination of NRC-Licensed Nuclear Facilities." 

The application for the license amendment and supporting documentation are available for 
inspection at NRC's Public Electronic Reading Room at 
http://www.nrc.qov/readinq-rm/adams.htm. Any questions with respect to this action should be 
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referred to Betsy Ullrich, Commercial and R&D Branch, Division of Nuclear Materials Safety, 
Region 1, 475 Allendale Road, King of Prussia, Pennsylvania 19406, telephone (610) 337-5040, 
fax (61 0) 337-5269. 

Dated at King of Prussia, Pennsylvania this 7th day of December 2005 

FOR THE NUCLEAR REGULATORY CONlMlSSlON 

James P. Dwyer, Chief 
Commercial and R&D Branch 
Division of Nuclear Materials Safety 
Region I 
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BUILDING SURVEY RESULTS 
 

B1:  Building 1103A 
B2:  Building BRL12 

B3:  Freestanding Vault/Tool Shed 
B4:  Building 1103B 
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BUILDING 1103A  
SURVEY RESULTS



Radiological Survey Results
Building 1103A

WL1-1103A-132 52.0  469 (2min) WL-1103A-101 4.5 2929 (2min)
WL1-1103A-133 74.0  469 (2min) WL-1103A-102 10.1 yes 2929 (5min)
WL1-1103A-134 40.0  469 (2min) WL-1103A-103 9.9 2929 (2min)
WL1-1103A-135 66.0  469 (2min) WL-1103A-104 9.9 2929 (2min)
WL1-1103A-136 36.0  469 (2min) WL-1103A-105 0.9 2929 (5min)
WL1-1103A-137 16.0  469 (2min) WL-1103A-106 1.4 2929 (5min)

WL2-1103A-138 26.0  469 (2min) WL-1103A-107 7.4 2929 (2min)
WL2-1103A-139 32.0  469 (2min) WL-1103A-108 10.9 yes 2929 (5min)

WL3-1103A-126 52.0  469 (2min) WL-1103A-95 15.0 yes 2929 (2min)
WL3-1103A-127 50.0  469 (2min) WL-1103A-96 41.7 yes 2929 (2min)
WL3-1103A-128 100.0 yes 469 (2min) WL-1103A-97 51.9 yes 2929 (2min)
WL3-1103A-129 34.0  469 (2min) WL-1103A-98 5.9 2929 (5min)
WL3-1103A-130 92.0  469 (2min) WL-1103A-99 41.7 yes 2929 (2min)
WL3-1103A-131 130.0 yes 469 (2min) WL-1103A-100 57.0 yes 2929 (2min)

WL4-1103A-148 44.0  469 (2min) WL-1103A-117 40.5 yes 2929 (2min)
WL4-1103A-149 172.0 yes 469 (2min) WL-1103A-118 87.5 yes 2929 (2min)

WL5-1103A-150 126.0 yes 469 (2min) WL-1103A-119 49.4 yes 2929 (2min)
WL5-1103A-151 90.0  469 (2min) WL-1103A-120 53.2 yes 2929 (2min)

WL6-1103A-152 44.0  469 (2min) WL-1103A-121 4.8 2929 (2min)
WL6-1103A-153 92.0  469 (2min) WL-1103A-122 8.9 2929 (5min)
WL6-1103A-166 70.0  469 (2min) WL-1103A-135 6.1 2929 (2min)
WL6-1103A-167 58.0  469 (2min) WL-1103A-136 13.7 yes 2929 (2min)

WL7-1103A-154 114.0 yes 469 (2min) WL-1103A-123 31.6 yes 2929 (2min)
WL7-1103A-155 80.0  469 (2min) WL-1103A-124 22.6 yes 2929 (2min)
WL7-1103A-156 116.0 yes 469 (2min) WL-1103A-125 7.4 2929 (2min)
WL7-1103A-157 276.0 yes 469 (2min) WL-1103A-126 20.1 yes 2929 (2min)

WL8-1103A-158 76.0  469 (2min) WL-1103A-127 18.8 yes 2929 (2min)
WL8-1103A-159 102.0 yes 469 (2min) WL-1103A-128 18.8 yes 2929 (2min)

Main Area - East Interior Wall (near Shop Area)

Main Area - South Interior Wall (adjacent to Shop Area)

Shop Area - North Interior Wall

Shop Area - East Interior Wall

Shop Area - South Interior Wall

Sample ID#
Sample α 

(dpm/100 cm2)

α >
10 dpm /

100 cm2 ?
INTERIOR WALLS

Main Area - North Interior Wall

Main Area - East Interior Wall (near lathe and drill press)

Main Area - West Interior Wall

Direct Measurements Smear Measurements

Instrument
(count time)

α >
100 dpm /
100 cm2 ?

Sample ID#
Sample α 

(dpm/100 cm2)
Instrument

(count time)
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Sample ID#
Sample α 

(dpm/100 cm2)

α >
10 dpm /

100 cm2 ?

Direct Measurements Smear Measurements

Instrument
(count time)

α >
100 dpm /
100 cm2 ?

Sample ID#
Sample α 

(dpm/100 cm2)
Instrument

(count time)

WL9-1103A-160 8.0  469 (2min) WL-1103A-129 -0.3 2929 (2min)
WL9-1103A-161 8.0  469 (2min) WL-1103A-130 4.3 2929 (5min)
WL9-1103A-162 82.0  469 (2min) WL-1103A-131 18.8 yes 2929 (2min)
WL9-1103A-163 42.0  469 (2min) WL-1103A-132 15.0 yes 2929 (2min)
WL9-1103A-164 32.0  469 (2min) WL-1103A-133 12.0 yes 2929 (5min)
WL9-1103A-165 84.0  469 (2min) WL-1103A-134 55.7 yes 2929 (2min)

WL11A-1103A-140 20.0  469 (2min) WL-1103A-109 4.3 2929 (5min)
WL11A-1103A-141 0.0  469 (2min) WL-1103A-110 3.6 2929 (2min)

WL12A-1103A-142 4.0  469 (2min) WL-1103A-111 1.0 2929 (2min)
WL12A-1103A-143 8.0  469 (2min) WL-1103A-112 1.3 2929 (5min)

WL12C-1103A-144 -2.0  469 (2min) WL-1103A-113 2.3 2929 (5min)
WL12C-1103A-145 12.0  469 (2min) WL-1103A-114 1.0 2929 (2min)

WL12C-1103A-146 12.0  469 (2min) WL-1103A-115 3.3 2929 (5min)
WL12C-1103A-147 12.0  469 (2min) WL-1103A-116 1.0 2929 (2min)

CL-1103A-168 6.0  469 (2min) CL-1103A-137 1.3 2929 (5min)
CL-1103A-169 4.0  469 (2min) CL-1103A-138 1.0 2929 (2min)
CL-1103A-170 -2.0  469 (2min) CL-1103A-139 -0.3 2929 (2min)
CL-1103A-171 14.0  469 (2min) CL-1103A-140 1.0 2929 (2min)
CL-1103A-172 16.0  469 (2min) CL-1103A-141 0.8 2929 (5min)
CL-1103A-173 26.0  469 (2min) CL-1103A-142 -0.3 2929 (2min)
CL-1103A-174 8.0  469 (2min) CL-1103A-143 -0.3 2929 (2min)
CL-1103A-175 10.0  469 (2min) CL-1103A-144 1.0 2929 (2min)
CL-1103A-176 0.0  469 (2min) CL-1103A-145 0.3 2929 (5min)
CL-1103A-177 16.0  469 (2min) CL-1103A-146 -0.3 2929 (2min)

CL-1103A-187 464.0 yes 199350 (2min) CL-1103A-156 160.2 yes 2929 (2min)
CL-1103A-188 2654.0 yes 199350 (2min) CL-1103A-157 483.3 yes 2929 (2min)
CL-1103A-189 2438.0 yes 199350 (2min) CL-1103A-158 394.3 yes 2929 (2min)
CL-1103A-190 2622.0 yes 199350 (2min) CL-1103A-159 363.7 yes 2929 (2min)
CL-1103A-191 140.0 yes 199350 (2min) CL-1103A-160 10.1 yes 2929 (2min)
CL-1103A-192 96.0  199350 (2min) CL-1103A-161 5.9 2929 (5min)
CL-1103A-193 768.0 yes 199350 (2min) CL-1103A-162 272.1 yes 2929 (2min)

Main Area - Ceiling

Main Area - Ceiling Ducts, Vents, Light Fixtures, Conduits

Entry Area - North Wall of Bathroom

Entry Area - North Interior Wall in Changing Room

Entry Area - North Interior Wall in Meeting Room

Entry Area - South Interior Wall in Meeting Room

CEILINGS

Shop Area - West Interior Wall
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Sample ID#
Sample α 

(dpm/100 cm2)

α >
10 dpm /

100 cm2 ?

Direct Measurements Smear Measurements

Instrument
(count time)

α >
100 dpm /
100 cm2 ?

Sample ID#
Sample α 

(dpm/100 cm2)
Instrument

(count time)

CL-1103A-194 1060.0 yes 199350 (2min) CL-1103A-163 375.2 yes 2929 (2min)
CL-1103A-195 2456.0 yes 199350 (2min) CL-1103A-164 643.6 yes 2929 (2min)
CL-1103A-200 1588.0 yes 199350 (2min) CL-1103A-169 331.9 yes 2929 (2min)
CL-1103A-201 238.0 yes 199350 (2min) CL-1103A-170 333.2 yes 2929 (2min)
CL-1103A-202 414.0 yes 199350 (2min) CL-1103A-171 33.0 yes 2929 (2min)

CL-1103A-178 44.0  469 (2min) CL-1103A-147 8.7 2929 (2min)
CL-1103A-179 28.0  469 (2min) CL-1103A-148 2.3 2929 (2min)
CL-1103A-180 32.0  469 (2min) CL-1103A-149 15.0 yes 2929 (2min)
CL-1103A-181 50.0  469 (2min) CL-1103A-150 3.8 2929 (5min)
CL-1103A-182 20.0  469 (2min) CL-1103A-151 4.8 2929 (2min)
CL-1103A-183 52.0  469 (2min) CL-1103A-152 17.6 yes 2929 (2min)
CL-1103A-184 10.0  469 (2min) CL-1103A-153 -0.3 2929 (2min)
CL-1103A-185 30.0  469 (2min) CL-1103A-154 5.9 2929 (5min)

CL-1103A-203 58.0  199350 (2min) CL-1103A-172 27.9 yes 2929 (2min)
CL-1103A-204 1562.0 yes 199350 (2min) CL-1103A-173 134.7 yes 2929 (2min)
CL-1103A-205 512.0 yes 199350 (2min) CL-1103A-174 315.4 yes 2929 (2min)

CL-1103A-186 812.0 yes 199350 (2min) CL-1103A-155 179.3 yes 2929 (2min)

CL-1103A-196 156.0 yes 199350 (2min) CL-1103A-165 20.2 yes 2929 (2min)

CL-1103A-197 36.0  199350 (2min) CL-1103A-166 2.3 2929 (5min)

CL-1103A-198 452.0 yes 199350 (2min) CL-1103A-167 64.8 yes 2929 (2min)

CL-1103A-199 418.0 yes 199350 (2min) CL-1103A-168 74.9 yes 2929 (2min)

FL-1103A-3 208.0 yes 469 (1min) FL-1103A-3 18.8 yes 2929 (4min)
FL-1103A-4 428.0 yes 469 (1min) FL-1103A-4 17.6 yes 2929 (4min)
FL-1103A-5 692.0 yes 469 (1min) FL-1103A-5 81.2 yes 2929 (4min)
FL-1103A-6 864.0 yes 469 (1min) FL-1103A-6 123.8 yes 2929 (4min)
FL-1103A-7 496.0 yes 469 (1min) FL-1103A-7 84.4 yes 2929 (4min)
FL-1103A-8 232.0 yes 469 (1min) FL-1103A-8 36.0 yes 2929 (4min)
FL-1103A-9 300.0 yes 469 (1min) FL-1103A-9 88.8 yes 2929 (4min)
FL-1103A-10 252.0 yes 469 (1min) FL-1103A-10 77.4 yes 2929 (4min)
FL-1103A-11 184.0 yes 469 (1min) FL-1103A-11 36.0 yes 2929 (4min)
FL-1103A-12 664.0 yes 469 (1min) FL-1103A-12 35.4 yes 2929 (4min)

Entry Area - Above Ceiling in Meeting Room

Entry Area - Above Ceiling in Bathroom

Entry Area - Above Ceiling at Furnace Room Door

Shop Area - Ceiling and High Walls

Entry Area - Ceiling in Changing Room (Horizontal Surface)

Shop Area - Ceiling Ducts, Fixtures, Conduits

Entry Area - Above Ceiling in Changing Room

FLOORS
Main Area - Floor



Radiological Survey Results
Building 1103A

Sample ID#
Sample α 

(dpm/100 cm2)

α >
10 dpm /

100 cm2 ?

Direct Measurements Smear Measurements

Instrument
(count time)

α >
100 dpm /
100 cm2 ?

Sample ID#
Sample α 

(dpm/100 cm2)
Instrument

(count time)

FL-1103A-1 428.0 yes 469 (1min) FL-1103A-1 8.0 2929 (4min)
FL-1103A-2 344.0 yes 469 (1min) FL-1103A-2 5.9 2929 (5min)

FL-1103A-13 60.0  469 (1min) FL-1103A-13 15.5 yes 2929 (5min)
FL-1103A-14 236.0 yes 469 (1min) FL-1103A-14 19.5 yes 2929 (4min)

FL-1103A-15 36.0  469 (1min) FL-1103A-15 6.9 2929 (5min)
FL-1103A-16 32.0  469 (1min) FL-1103A-16 1.8 2929 (5min)
FL-1103A-17 76.0  469 (1min) FL-1103A-17 5.5 2929 (4min)

FL-1103A-18 124.0 yes 469 (1min) FL-1103A-18 3.6 2929 (4min)

FL-1103A-19 48.0  469 (1min) FL-1103A-19 1.7 2929 (4min)

WL-1103A-306 36.0  469 (2min) WL-1103A-287 1.0 2929 (2min)
WL-1103A-307 -8.0  469 (2min) WL-1103A-288 0.3 2929 (5min)
WL-1103A-308 26.0  469 (2min) WL-1103A-289 -0.3 2929 (2min)
WL-1103A-309 18.0  469 (2min) WL-1103A-290 -0.3 2929 (2min)
WL-1103A-310 18.0  469 (2min) WL-1103A-291 -0.3 2929 (2min)
WL-1103A-311 14.0  469 (2min) WL-1103A-292 -0.3 2929 (5min)
WL-1103A-312 16.0  469 (2min) WL-1103A-293 0.3 2929 (5min)
WL-1103A-313 24.0  469 (2min) WL-1103A-294 -0.3 2929 (2min)

WL-1103A-281 4.0  199350 (2min) WL-1103A-262 0.8 2929 (5min)
WL-1103A-282 6.0  199350 (2min) WL-1103A-263 0.3 2929 (5min)
WL-1103A-283 8.0  199350 (2min) WL-1103A-264 -0.3 2929 (5min)
WL-1103A-284 -6.0  199350 (2min) WL-1103A-265 0.8 2929 (5min)

WL-1103A-277 18.0  199350 (2min) WL-1103A-258 0.3 2929 (5min)
WL-1103A-278 12.0  199350 (2min) WL-1103A-259 0.3 2929 (5min)
WL-1103A-279 16.0  199350 (2min) WL-1103A-260 -0.3 2929 (5min)
WL-1103A-280 18.0  199350 (2min) WL-1103A-261 0.8 2929 (5min)

WL-1103A-285 -2.0  469 (2min) WL-1103A-266 0.8 2929 (5min)
WL-1103A-286 16.0  469 (2min) WL-1103A-267 0.8 2929 (5min)
WL-1103A-287 268.0 yes 469 (2min) WL-1103A-268 9.9 2929 (2min)
WL-1103A-288 32.0  469 (2min) WL-1103A-269 1.3 2929 (5min)
WL-1103A-289 6.0  469 (2min) WL-1103A-270 1.0 2929 (2min)

Entry Area - Floor in Meeting Room

Entry Area - Floor in Bathroom

Entry Area - Floor in Furnace Room

Shop Area - Floor

Entry Area - Floor in Changing Room

EXTERIOR WALLS
East Wall - northern portion

South Wall - eastern portion

East Wall - southern portion

South Wall - western portion



Radiological Survey Results
Building 1103A

Sample ID#
Sample α 

(dpm/100 cm2)

α >
10 dpm /

100 cm2 ?

Direct Measurements Smear Measurements

Instrument
(count time)

α >
100 dpm /
100 cm2 ?

Sample ID#
Sample α 

(dpm/100 cm2)
Instrument

(count time)

WL-1103A-298 20.0  469 (2min) WL-1103A-279 0.3 2929 (5min)
WL-1103A-299 10.0  469 (2min) WL-1103A-280 -0.3 2929 (2min)

WL-1103A-300 4.0  469 (2min) WL-1103A-281 1.3 2929 (5min)
WL-1103A-301 8.0  469 (2min) WL-1103A-282 -0.3 2929 (2min)
WL-1103A-302 4.0  469 (2min) WL-1103A-283 -0.3 2929 (2min)
WL-1103A-303 10.0  469 (2min) WL-1103A-284 -0.3 2929 (5min)
WL-1103A-304 16.0  469 (2min) WL-1103A-285 2.3 2929 (5min)
WL-1103A-305 20.0  469 (2min) WL-1103A-286 -0.3 2929 (2min)

WL-1103A-290 26.0  469 (2min) WL-1103A-271 0.8 2929 (5min)
WL-1103A-291 -2.0  469 (2min) WL-1103A-272 -0.3 2929 (2min)
WL-1103A-292 42.0  469 (2min) WL-1103A-273 -0.3 2929 (5min)
WL-1103A-293 24.0  469 (2min) WL-1103A-274 0.3 2929 (5min)
WL-1103A-294 22.0  469 (2min) WL-1103A-275 0.8 2929 (5min)
WL-1103A-295 14.0  469 (2min) WL-1103A-276 -0.3 2929 (5min)
WL-1103A-296 16.0  469 (2min) WL-1103A-277 1.0 2929 (2min)
WL-1103A-297 30.0  469 (2min) WL-1103A-278 -0.3 2929 (2min)

West Wall - southern portion

North Wall

West Wall - northern portion
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BUILDING BRL12 

SURVEY RESULTS 



Radiological Survey Results
Building BRL12

WL4-BRL12-106 -2  469 (2min) WL-BRL12-86 1.3 2929 (5min)
WL5-BRL12-107 6  469 (2min) WL-BRL12-87 2.3 2929 (5min)

WL5-BRL12-107b 0  469 (2min) WL-BRL12-88 7.4 2929 (2min)
WL6-BRL12-108 4  469 (2min) WL-BRL12-89 8.7 2929 (2min)
WL7-BRL12-109 20  469 (2min) WL-BRL12-90 3.8 2929 (5min)
WL8-BRL12-110 6  469 (2min) WL-BRL12-91 6.1 2929 (2min)

WL4-BRL12-117 8  469 (2min) WL-BRL12-82 -0.3 2929 (2min)
WL5-BRL12-118 0  469 (2min) WL-BRL12-74 2.3 2929 (2min)
WL6-BRL12-119 2  469 (2min) WL-BRL12-75 4.5 2929 (5min)
WL6-BRL12-120 40  469 (2min) WL-BRL12-76 0.4 2929 (5min)
WL7-BRL12-121 14  469 (2min) WL-BRL12-77 8.7 2929 (2min)
WL8-BRL12-122 8  469 (2min) WL-BRL12-78 7.4 2929 (2min)

WL1-BRL12-103 2  469 (2min) WL-BRL12-83 1.0 2929 (2min)
WL2-BRL12-104 10  469 (2min) WL-BRL12-84 -0.3 2929 (5min)
WL3-BRL12-105 0  469 (2min) WL-BRL12-85 2.3 2929 (2min)

WL1-BRL12-114 -12  469 (2min) WL-BRL12-71 0.9 2929 (5min)
WL2-BRL12-115 -4  469 (2min) WL-BRL12-72 -0.3 2929 (2min)
WL3-BRL12-116 0  469 (2min) WL-BRL12-73 1.4 2929 (5min)

WL9-BRL12-111 6  469 (2min) WL-BRL12-92 0.3 2929 (5min)
WL10-BRL12-112 -6  469 (2min) WL-BRL12-93 -0.3 2929 (2min)
WL11-BRL12-113 0  469 (2min) WL-BRL12-94 0.8 2929 (5min)

WL9-BRL12-123 0  469 (2min) WL-BRL12-79 -0.3 2929 (2min)
WL10-BRL12-124 2  469 (2min) WL-BRL12-80 1.3 2929 (5min)
WL11-BRL12-125 2  469 (2min) WL-BRL12-81 -0.3 2929 (2min)

CL-BRL12-216 12  199350 (2min) CL-1103A-185 1.1 2929 (2min)
CL-BRL12-217 8  199350 (2min) CL-1103A-186 -0.3 2929 (5min)
CL-BRL12-218 36  199350 (2min) CL-1103A-187 1.3 2929 (5min)

CL-BRL12-219 0  199350 (2min) CL-1103A-188 0.8 2929 (5min)
CL-BRL12-220 0  199350 (2min) CL-1103A-189 -0.1 2929 (2min)

CEILINGS
Central Room - ceiling

North Vault - ceiling

Direct Measurements Smear Measurements

Sample ID#
Sample α 

(dpm/100 cm2)

α >
100 dpm /
100 cm2 ?

Instrument
(count time) Sample ID#

Sample α 
(dpm/100 cm2)

α >
10 dpm /

100 cm2 ?

Instrument
(count time)

INTERIOR WALLS

North Vault - walls at 2 meter height

Central Room - walls at 1 meter height

South Room - walls at 2 meter height

Central Room - walls at 2 meter height

North Vault - walls at 1 meter height

South Vault - walls at 1 meter height



Radiological Survey Results
Building BRL12

Direct Measurements Smear Measurements

Sample ID#
Sample α 

(dpm/100 cm2)

α >
100 dpm /
100 cm2 ?

Instrument
(count time) Sample ID#

Sample α 
(dpm/100 cm2)

α >
10 dpm /

100 cm2 ?

Instrument
(count time)

FL-BRL12-223 4  199350 (2min) FL-1103A-192 0.3 2929 (5min)
FL-BRL12-224 4  199350 (2min) FL-1103A-193 2.4 2929 (2min)

FL-BRL12-206 64  199350 (2min) FL-1103A-175 13.9 yes 2929 (2min)
FL-BRL12-207 110 yes 199350 (2min) FL-1103A-176 10.1 yes 2929 (2min)
FL-BRL12-208 126 yes 199350 (2min) FL-1103A-177 8.8 2929 (2min)
FL-BRL12-209 76  199350 (2min) FL-1103A-178 6.9 2929 (5min)
FL-BRL12-210 186 yes 199350 (2min) FL-1103A-179 11.3 yes 2929 (2min)
FL-BRL12-211 32  199350 (2min) FL-1103A-180 1.1 2929 (2min)
FL-BRL12-212 34  199350 (2min) FL-1103A-181 3.7 2929 (2min)
FL-BRL12-213 10  199350 (2min) FL-1103A-182 3.3 2929 (5min)
FL-BRL12-214 50  199350 (2min) FL-1103A-183 7.5 2929 (2min)

FL-BRL12-215 98  199350 (2min) FL-1103A-184 7.5 2929 (2min)

FL-BRL12-221 14798 yes 199350 (2min) FL-1103A-190 1106.7 yes 2929 (2min)
FL-BRL12-222 2514 yes 199350 (2min) FL-1103A-191 86.4 yes 2929 (2min)
FL-BRL12-20 132 yes 469 (1min) FL-BRL12-20 4.8 2929 (5min)
FL-BRL12-21 208 yes 469 (1min) FL-BRL12-21 11.8 yes 2929 (4min)
FL-BRL12-22 2500 yes 469 (1min) FL-BRL12-22 161.3 yes 2929 (4min)

FL-BRL12-227 16  199350 (2min) FL-1103A-196 3.8 2929 (5min)
FL-BRL12-228 54  199350 (2min) FL-1103A-197 5.0 2929 (2min)
FL-BRL12-23 68  469 (1min) FL-BRL12-23 2.8 2929 (5min)
FL-BRL12-24 32  469 (1min) FL-BRL12-24 11.8 yes 2929 (4min)

WL-BRL12-255 6  199350 (2min) WL-BRL12-236 -0.3 2929 (2min)
WL-BRL12-256 -6  199350 (2min) WL-BRL12-237 -0.3 2929 (5min)
WL-BRL12-257 6  199350 (2min) WL-BRL12-238 0.3 2929 (5min)
WL-BRL12-258 8  199350 (2min) WL-BRL12-239 -0.3 2929 (2min)
WL-BRL12-259 6  199350 (2min) WL-BRL12-240 3.6 2929 (2min)
WL-BRL12-260 22  199350 (2min) WL-BRL12-241 2.8 2929 (5min)
WL-BRL12-261 2  199350 (2min) WL-BRL12-242 0.3 2929 (5min)
WL-BRL12-262 14  199350 (2min) WL-BRL12-243 2.3 2929 (2min)

East Wall

North Vault - floor

South Vault - floor

Office - floor

Central Room - floor
FLOORS

South Vault - ceiling

EXTERIOR WALLS



Radiological Survey Results
Building BRL12

Direct Measurements Smear Measurements

Sample ID#
Sample α 

(dpm/100 cm2)

α >
100 dpm /
100 cm2 ?

Instrument
(count time) Sample ID#

Sample α 
(dpm/100 cm2)

α >
10 dpm /

100 cm2 ?

Instrument
(count time)

WL-BRL12-239 12  199350 (2min) WL-BRL12-220 0.8 2929 (5min)
WL-BRL12-240 0  199350 (2min) WL-BRL12-221 2.3 2929 (2min)
WL-BRL12-241 4  199350 (2min) WL-BRL12-222 -0.3 2929 (2min)
WL-BRL12-242 8  199350 (2min) WL-BRL12-223 -0.3 2929 (5min)

WL-BRL12-243 10  199350 (2min) WL-BRL12-224 0.3 2929 (5min)
WL-BRL12-244 -10  199350 (2min) WL-BRL12-225 -0.3 2929 (2min)
WL-BRL12-245 2  199350 (2min) WL-BRL12-226 1.0 2929 (2min)
WL-BRL12-246 10  199350 (2min) WL-BRL12-227 -0.3 2929 (2min)
WL-BRL12-247 -2  199350 (2min) WL-BRL12-228 1.0 2929 (2min)
WL-BRL12-248 6  199350 (2min) WL-BRL12-229 0.3 2929 (5min)
WL-BRL12-249 4  199350 (2min) WL-BRL12-230 0.8 2929 (5min)
WL-BRL12-250 12  199350 (2min) WL-BRL12-231 -0.3 2929 (2min)

WL-BRL12-251 -2  199350 (2min) WL-BRL12-232 0.8 2929 (5min)
WL-BRL12-252 2  199350 (2min) WL-BRL12-233 -0.3 2929 (2min)
WL-BRL12-253 12  199350 (2min) WL-BRL12-234 2.3 2929 (2min)
WL-BRL12-254 6  199350 (2min) WL-BRL12-235 0.8 2929 (5min)

North Wall

West Wall

South Wall
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FREESTANDING VAULT / TOOL SHED 

SURVEY RESULTS



Radiological Survey Results
Freestanding Vault/Shed

WL-VAULT-231 10  199350 (2min) WL-VAULT-200 0.3 2929 (5min)
WL-VAULT-232 -2  199350 (2min) WL-VAULT-201 5.0 2929 (2min)
WL-VAULT-233 -18  199350 (2min) WL-VAULT-202 -0.1 2929 (2min)
WL-VAULT-234 0  199350 (2min) WL-VAULT-203 2.3 2929 (5min)
WL-VAULT-235 20  199350 (2min) WL-VAULT-204 3.8 2929 (5min)
WL-VAULT-236 104 yes 199350 (2min) WL-VAULT-205 12.6 yes 2929 (2min)
WL-VAULT-237 8  199350 (2min) WL-VAULT-206 -0.1 2929 (2min)
WL-VAULT-238 6  199350 (2min) WL-VAULT-207 2.3 2929 (5min)

CL-VAULT-225 2  199350 (2min) FL-VAULT-194 -0.1 2929 (2min)
CL-VAULT-226 0  199350 (2min) FL-VAULT-195 0.3 2929 (5min)

FL-VAULT-229 56  199350 (2min) FL-VAULT-198 4.8 2929 (5min)
FL-VAULT-230 36  199350 (2min) FL-VAULT-199 1.1 2929 (2min)

WL-VAULT-326 20  469 (2min) WL-VAULT-307 2.3 2929 (2min)
WL-VAULT-327 -2  469 (2min) WL-VAULT-308 0.8 2929 (5min)

WL-VAULT-322 8  469 (2min) WL-VAULT-303 -0.3 2929 (2min)
WL-VAULT-323 -6  469 (2min) WL-VAULT-304 -0.3 2929 (5min)
WL-VAULT-324 10  469 (2min) WL-VAULT-305 1.3 2929 (5min)
WL-VAULT-325 0  469 (2min) WL-VAULT-306 -0.3 2929 (2min)

WL-VAULT-318 16  469 (2min) WL-VAULT-299 0.8 2929 (5min)
WL-VAULT-319 22  469 (2min) WL-VAULT-300 -0.3 2929 (2min)
WL-VAULT-320 38  469 (2min) WL-VAULT-301 -0.3 2929 (2min)
WL-VAULT-321 16  469 (2min) WL-VAULT-302 0.8 2929 (5min)

WL-VAULT-314 10  469 (2min) WL-VAULT-295 2.3 2929 (2min)
WL-VAULT-315 16  469 (2min) WL-VAULT-296 0.8 2929 (5min)
WL-VAULT-316 12  469 (2min) WL-VAULT-297 0.8 2929 (5min)
WL-VAULT-317 10  469 (2min) WL-VAULT-298 1.0 2929 (2min)

WL-SHED-328 2  469 (2min) WL-SHED-309 2.3 2929 (2min)
WL-SHED-329 2  469 (2min) WL-SHED-310 0.8 2929 (5min)
WL-SHED-330 4  469 (2min) WL-SHED-311 -0.3 2929 (5min)
WL-SHED-331 -2  469 (2min) WL-SHED-312 -0.3 2929 (2min)
WL-SHED-332 18  469 (2min) WL-SHED-313 -0.3 2929 (2min)
WL-SHED-333 -2  469 (2min) WL-SHED-314 -0.3 2929 (5min)
WL-SHED-334 8  469 (2min) WL-SHED-315 0.8 2929 (5min)
WL-SHED-335 8  469 (2min) WL-SHED-316 2.3 2929 (2min)

Tool Shed

EXTERIOR WALLS

North Wall

West Wall

South Wall

East Wall

Direct Measurements Smear Measurements

Sample ID#
Sample α 

(dpm/100 cm2)

α >
100 dpm /
100 cm2 ?

Instrument
(count time) Sample ID#

Sample α 
(dpm/100 cm2)

α >
10 dpm /

100 cm2 ?

Instrument
(count time)

FLOOR

CEILING

INTERIOR WALLS
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BUILDING 1103B 

SURVEY RESULTS 



Radiological Survey Results
Building 1103B Exterior Walls

WL-1103B-263 32  199350 (2min) WL-1103B-244 0.3 2929 (5min)
WL-1103B-264 12  199350 (2min) WL-1103B-245 0.8 2929 (5min)
WL-1103B-265 22  199350 (2min) WL-1103B-246 -0.3 2929 (5min)
WL-1103B-266 20  199350 (2min) WL-1103B-247 1.8 2929 (5min)
WL-1103B-267 12  199350 (2min) WL-1103B-248 -0.3 2929 (5min)
WL-1103B-268 22  199350 (2min) WL-1103B-249 2.3 2929 (5min)
WL-1103B-269 22  199350 (2min) WL-1103B-250 1.8 2929 (5min)
WL-1103B-270 22  199350 (2min) WL-1103B-251 0.3 2929 (5min)
WL-1103B-271 16  199350 (2min) WL-1103B-252 0.3 2929 (5min)
WL-1103B-272 8  199350 (2min) WL-1103B-253 2.3 2929 (5min)
WL-1103B-273 8  199350 (2min) WL-1103B-254 -0.3 2929 (5min)
WL-1103B-274 12  199350 (2min) WL-1103B-255 0.3 2929 (5min)

WL-1103B-275 10  199350 (2min) WL-1103B-256 2.3 2929 (5min)
WL-1103B-276 16  199350 (2min) WL-1103B-257 -0.3 2929 (5min)

Direct Measurements Smear Measurements

Sample ID#
Sample α 

(dpm/100 cm2)

α >
100 dpm /
100 cm2 ?

Instrument
(count time) Sample ID#

Sample α 
(dpm/100 cm2)

α >
10 dpm /

100 cm2 ?

Instrument
(count time)

EXTERIOR WALLS
North Wall

West Wall



BDuletsky
Stamp
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APPENDIX C 
 

PAVEMENT AND GROUNDS SURVEY RESULTS 
 

C1:  Central Asphalt Area Pavement and Grounds - Figure 
C2:  Central Asphalt Area Pavement and Grounds - Data 

C3:  Adjacent Asphalt Parking Lot 
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CENTRAL ASPHALT PAVEMENT AND GROUNDS 
SURVEY RESULTS – FIGURE
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CENTRAL ASPHALT PAVEMENT AND GROUNDS 

SURVEY RESULTS – DATA 
(ON CD) 



Building 1103A Area Characterization Survey
Gamma Walkover Survey Results

CPM Northing Easting ZSCORE
Surface 

Sample ID
Subsurface 
Sample ID CPM VALUE STATISTICS

164039 201274.635 478399.761 17.21 SO-G12
106438 201273.908 478400.096 10.43 Mean 17834.69
100800 201275.31 478399.797 9.77 Standard Error 147.66
94821 201274.434 478399.74 9.06 Median 16185
93084 201275.15 478399.541 8.86 Mode 21298
81515 201279.831 478400.165 7.50 SO-P11 SS-P15 Standard Deviation 8494.20
78082 201279.964 478400.42 7.09 Sample Variance 72151503.47
77182 201274.097 478398.15 6.99 Kurtosis 43.71
72103 201261.257 478393.782 6.39 SO-G10 Skewness 4.54
71520 201275.996 478399.414 6.32 Range 162129
70500 201268.368 478399.24 6.20 Minimum 1910
69112 201248.873 478391.639 6.04 SO-G09 SS-G14 Maximum 164039
68423 201250.38 478391.371 5.96 Sum 59015003
67985 201273.737 478399.718 5.90 Count 3309
66605 201274.796 478398.23 5.74
62052 201247.302 478397.714 5.21 SO-G08
60502 201279.957 478400.035 5.02
57953 201268.906 478400.808 4.72
56360 201279.966 478400.422 4.54
56296 201273.474 478399.849 4.53
54975 201268.978 478399.376 4.37
54592 201272.585 478398.437 4.33
54313 201246.919 478397.493 4.30
52684 201249.501 478397.501 4.10
52590 201276.756 478399.391 4.09
52577 201270.274 478393.162 4.09 SO-G07
52528 201273.271 478398.546 4.08
52495 201246.883 478397.494 4.08
52440 201267.678 478399.671 4.07
52349 201263.203 478400.367 4.06
51905 201249.883 478391.394 4.01
51785 201246.001 478398.642 4.00
51768 201246.993 478397.526 4.00
51576 201249.679 478397.649 3.97
51382 201249.564 478397.597 3.95
51275 201248.91 478397.279 3.94
51017 201249.457 478397.435 3.91
50851 201249.517 478397.578 3.89
50709 201249.335 478397.47 3.87
49974 201249.689 478397.631 3.78
49793 201271.142 478394.719 3.76
49753 201270.938 478392.806 3.76 More 3,250 additional data points available on CD.
49438 201268.28 478400.684 3.72
49415 201249.589 478397.635 3.72
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ADJACENT ASPHALT PARKING LOT 

SURVEY RESULTS 
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VOLUMETRIC SAMPLE 
COLLECTION AND ANALYSIS RESULTS 

 
D1:  Sample Collection Field Sheets 

D2:  Chemical Analysis Results 
D3:  Isotopic Uranium Results 

D4:  Gamma Spectroscopy Results 
D5:  Smear Sample Results 

D6:  Analytical Laboratory Data Packages (on CD) 



APPENDIX D-1 
 

SAMPLE COLLECTION FIELD SHEETS 



SAMPLE IDENTIFICATION KEY 

 

Samples collected during the characterization effort were identified by a unique number 
code that accompanied the sample from collection through analysis and data review.  The 
general format of the numbering scheme was as follows: 

XX – YNN 
 

 
Where: XX  (Sample Matrix Code) = SO for Surface Soil,  

      SS for Subsurface Soil 

      PT for Paint 

      CL for Ceiling Material 

      WL for Wall Material 

      FL for Floor Material 

      SM for Smear Sample 

 

 Y  (Location Code)  = A for Building 1103A 

      B for Building BRL12 

      C for the Vault 

      D for Building 1103B 

      G for Grounds 

      P for Pavement 

      R for Concrete 

 

 NN  (Sample Number) = 01, 02, 03, etc.  

 

Field data records documenting the collection of each volumetric sample are attached. 
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CHEMICAL ANALYSIS RESULTS 



Building 1103A Area Characterization
Metals and PCB Results

Field ID Parameter Result Units PRL Flag Suite
Analytical 

Method Matrix Order Number
CL-A13 AROCLOR-1016 710 UG/KG 710 U PEST/PCB SW8082 SOLID 606029
CL-A13 AROCLOR-1221 1400 UG/KG 1400 U PEST/PCB SW8082 SOLID 606029
CL-A13 AROCLOR-1232 710 UG/KG 710 U PEST/PCB SW8082 SOLID 606029
CL-A13 AROCLOR-1242 710 UG/KG 710 U PEST/PCB SW8082 SOLID 606029
CL-A13 AROCLOR-1248 710 UG/KG 710 U PEST/PCB SW8082 SOLID 606029
CL-A13 AROCLOR-1254 710 UG/KG 710 U PEST/PCB SW8082 SOLID 606029
CL-A13 AROCLOR-1260 710 UG/KG 710 U PEST/PCB SW8082 SOLID 606029
CL-A13 ARSENIC 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
CL-A13 BARIUM 1 MG/L 1 U METALS SW6010 LEACHATE 606029
CL-A13 CADMIUM 0.05 MG/L 0.05 U METALS SW6010 LEACHATE 606029
CL-A13 CHROMIUM 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
CL-A13 LEAD 0.03 MG/L 0.03 U METALS SW6010 LEACHATE 606029
CL-A13 MERCURY 0.002 MG/L 0.002 U METALS SW7470 LEACHATE 606029
CL-A13 SELENIUM 0.05 MG/L 0.05 U METALS SW6010 LEACHATE 606029
CL-A13 SILVER 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
CL-A15 AROCLOR-1016 980 UG/KG 980 U PEST/PCB SW8082 SOLID 606029
CL-A15 AROCLOR-1221 2000 UG/KG 2000 U PEST/PCB SW8082 SOLID 606029
CL-A15 AROCLOR-1232 980 UG/KG 980 U PEST/PCB SW8082 SOLID 606029
CL-A15 AROCLOR-1242 980 UG/KG 980 U PEST/PCB SW8082 SOLID 606029
CL-A15 AROCLOR-1248 980 UG/KG 980 U PEST/PCB SW8082 SOLID 606029
CL-A15 AROCLOR-1254 980 UG/KG 980 U PEST/PCB SW8082 SOLID 606029
CL-A15 AROCLOR-1260 980 UG/KG 980 U PEST/PCB SW8082 SOLID 606029
CL-A15 ARSENIC 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
CL-A15 BARIUM 1 MG/L 1 U METALS SW6010 LEACHATE 606029
CL-A15 CADMIUM 0.17 MG/L 0.05 METALS SW6010 LEACHATE 606029
CL-A15 CHROMIUM 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
CL-A15 LEAD 0.03 MG/L 0.03 U METALS SW6010 LEACHATE 606029
CL-A15 MERCURY 0.002 MG/L 0.002 U METALS SW7470 LEACHATE 606029
CL-A15 SELENIUM 0.05 MG/L 0.05 U METALS SW6010 LEACHATE 606029
CL-A15 SILVER 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
CL-A17 AROCLOR-1016 980 UG/KG 980 U PEST/PCB SW8082 SOLID 606029
CL-A17 AROCLOR-1221 2000 UG/KG 2000 U PEST/PCB SW8082 SOLID 606029
CL-A17 AROCLOR-1232 980 UG/KG 980 U PEST/PCB SW8082 SOLID 606029
CL-A17 AROCLOR-1242 980 UG/KG 980 U PEST/PCB SW8082 SOLID 606029
CL-A17 AROCLOR-1248 980 UG/KG 980 U PEST/PCB SW8082 SOLID 606029
CL-A17 AROCLOR-1254 980 UG/KG 980 U PEST/PCB SW8082 SOLID 606029
CL-A17 AROCLOR-1260 980 UG/KG 980 U PEST/PCB SW8082 SOLID 606029
CL-A17 ARSENIC 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
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Building 1103A Area Characterization
Metals and PCB Results

Field ID Parameter Result Units PRL Flag Suite
Analytical 

Method Matrix Order Number
CL-A17 BARIUM 1 MG/L 1 U METALS SW6010 LEACHATE 606029
CL-A17 CADMIUM 0.17 MG/L 0.05 METALS SW6010 LEACHATE 606029
CL-A17 CHROMIUM 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
CL-A17 LEAD 0.03 MG/L 0.03 U METALS SW6010 LEACHATE 606029
CL-A17 MERCURY 0.002 MG/L 0.002 U METALS SW7470 LEACHATE 606029
CL-A17 SELENIUM 0.05 MG/L 0.05 U METALS SW6010 LEACHATE 606029
CL-A17 SILVER 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
CLPT-A01 AROCLOR-1016 980 UG/KG 980 U PEST/PCB SW8082 SOLID 606029
CLPT-A01 AROCLOR-1221 2000 UG/KG 2000 U PEST/PCB SW8082 SOLID 606029
CLPT-A01 AROCLOR-1232 980 UG/KG 980 U PEST/PCB SW8082 SOLID 606029
CLPT-A01 AROCLOR-1242 980 UG/KG 980 U PEST/PCB SW8082 SOLID 606029
CLPT-A01 AROCLOR-1248 980 UG/KG 980 U PEST/PCB SW8082 SOLID 606029
CLPT-A01 AROCLOR-1254 980 UG/KG 980 U PEST/PCB SW8082 SOLID 606029
CLPT-A01 AROCLOR-1260 980 UG/KG 980 U PEST/PCB SW8082 SOLID 606029
CLPT-A01 ARSENIC 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
CLPT-A01 BARIUM 1 MG/L 1 U METALS SW6010 LEACHATE 606029
CLPT-A01 CADMIUM 0.072 MG/L 0.05 METALS SW6010 LEACHATE 606029
CLPT-A01 CHROMIUM 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
CLPT-A01 LEAD 0.03 MG/L 0.03 U METALS SW6010 LEACHATE 606029
CLPT-A01 MERCURY 0.027 MG/L 0.002 METALS SW7470 LEACHATE 606029
CLPT-A01 SELENIUM 0.05 MG/L 0.05 U METALS SW6010 LEACHATE 606029
CLPT-A01 SILVER 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
CLPT-A02 AROCLOR-1016 950 UG/KG 950 U PEST/PCB SW8082 SOLID 606029
CLPT-A02 AROCLOR-1221 1900 UG/KG 1900 U PEST/PCB SW8082 SOLID 606029
CLPT-A02 AROCLOR-1232 950 UG/KG 950 U PEST/PCB SW8082 SOLID 606029
CLPT-A02 AROCLOR-1242 950 UG/KG 950 U PEST/PCB SW8082 SOLID 606029
CLPT-A02 AROCLOR-1248 950 UG/KG 950 U PEST/PCB SW8082 SOLID 606029
CLPT-A02 AROCLOR-1254 950 UG/KG 950 U PEST/PCB SW8082 SOLID 606029
CLPT-A02 AROCLOR-1260 950 UG/KG 950 U PEST/PCB SW8082 SOLID 606029
CLPT-A02 ARSENIC 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
CLPT-A02 BARIUM 1 MG/L 1 U METALS SW6010 LEACHATE 606029
CLPT-A02 CADMIUM 0.05 MG/L 0.05 U METALS SW6010 LEACHATE 606029
CLPT-A02 CHROMIUM 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
CLPT-A02 LEAD 0.03 MG/L 0.03 U METALS SW6010 LEACHATE 606029
CLPT-A02 MERCURY 0.032 MG/L 0.002 METALS SW7470 LEACHATE 606029
CLPT-A02 SELENIUM 0.05 MG/L 0.05 U METALS SW6010 LEACHATE 606029
CLPT-A02 SILVER 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
CLPT-B03 AROCLOR-1016 960 UG/KG 960 U PEST/PCB SW8082 SOLID 606029
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Building 1103A Area Characterization
Metals and PCB Results

Field ID Parameter Result Units PRL Flag Suite
Analytical 

Method Matrix Order Number
CLPT-B03 AROCLOR-1221 1900 UG/KG 1900 U PEST/PCB SW8082 SOLID 606029
CLPT-B03 AROCLOR-1232 960 UG/KG 960 U PEST/PCB SW8082 SOLID 606029
CLPT-B03 AROCLOR-1242 960 UG/KG 960 U PEST/PCB SW8082 SOLID 606029
CLPT-B03 AROCLOR-1248 960 UG/KG 960 U PEST/PCB SW8082 SOLID 606029
CLPT-B03 AROCLOR-1254 960 UG/KG 960 U PEST/PCB SW8082 SOLID 606029
CLPT-B03 AROCLOR-1260 960 UG/KG 960 U PEST/PCB SW8082 SOLID 606029
CLPT-B03 ARSENIC 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
CLPT-B03 BARIUM 1 MG/L 1 U METALS SW6010 LEACHATE 606029
CLPT-B03 CADMIUM 0.05 MG/L 0.05 U METALS SW6010 LEACHATE 606029
CLPT-B03 CHROMIUM 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
CLPT-B03 LEAD 0.03 MG/L 0.03 U METALS SW6010 LEACHATE 606029
CLPT-B03 MERCURY 0.002 MG/L 0.002 U METALS SW7470 LEACHATE 606029
CLPT-B03 SELENIUM 0.05 MG/L 0.05 U METALS SW6010 LEACHATE 606029
CLPT-B03 SILVER 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
CLPT-C04 AROCLOR-1016 1000 UG/KG 1000 U PEST/PCB SW8082 SOLID 606029
CLPT-C04 AROCLOR-1221 2000 UG/KG 2000 U PEST/PCB SW8082 SOLID 606029
CLPT-C04 AROCLOR-1232 1000 UG/KG 1000 U PEST/PCB SW8082 SOLID 606029
CLPT-C04 AROCLOR-1242 1000 UG/KG 1000 U PEST/PCB SW8082 SOLID 606029
CLPT-C04 AROCLOR-1248 1000 UG/KG 1000 U PEST/PCB SW8082 SOLID 606029
CLPT-C04 AROCLOR-1254 1000 UG/KG 1000 U PEST/PCB SW8082 SOLID 606029
CLPT-C04 AROCLOR-1260 1000 UG/KG 1000 U PEST/PCB SW8082 SOLID 606029
CLPT-C04 ARSENIC 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
CLPT-C04 BARIUM 1 MG/L 1 U METALS SW6010 LEACHATE 606029
CLPT-C04 CADMIUM 0.05 MG/L 0.05 U METALS SW6010 LEACHATE 606029
CLPT-C04 CHROMIUM 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
CLPT-C04 LEAD 21 MG/L 0.03 METALS SW6010 LEACHATE 606029
CLPT-C04 MERCURY 0.002 MG/L 0.002 U METALS SW7470 LEACHATE 606029
CLPT-C04 SELENIUM 0.05 MG/L 0.05 U METALS SW6010 LEACHATE 606029
CLPT-C04 SILVER 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
FL-A19 AROCLOR-1016 680 UG/KG 680 U PEST/PCB SW8082 SOLID 606029
FL-A19 AROCLOR-1221 1400 UG/KG 1400 U PEST/PCB SW8082 SOLID 606029
FL-A19 AROCLOR-1232 680 UG/KG 680 U PEST/PCB SW8082 SOLID 606029
FL-A19 AROCLOR-1242 680 UG/KG 680 U PEST/PCB SW8082 SOLID 606029
FL-A19 AROCLOR-1248 680 UG/KG 680 U PEST/PCB SW8082 SOLID 606029
FL-A19 AROCLOR-1254 680 UG/KG 680 U PEST/PCB SW8082 SOLID 606029
FL-A19 AROCLOR-1260 680 UG/KG 680 U PEST/PCB SW8082 SOLID 606029
FL-A19 ARSENIC 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
FL-A19 BARIUM 1 MG/L 1 U METALS SW6010 LEACHATE 606029
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Building 1103A Area Characterization
Metals and PCB Results

Field ID Parameter Result Units PRL Flag Suite
Analytical 

Method Matrix Order Number
FL-A19 CADMIUM 0.05 MG/L 0.05 U METALS SW6010 LEACHATE 606029
FL-A19 CHROMIUM 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
FL-A19 LEAD 0.094 MG/L 0.03 METALS SW6010 LEACHATE 606029
FL-A19 MERCURY 0.002 MG/L 0.002 U METALS SW7470 LEACHATE 606029
FL-A19 SELENIUM 0.05 MG/L 0.05 U METALS SW6010 LEACHATE 606029
FL-A19 SILVER 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
SO-A17 ARSENIC 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
SO-A17 BARIUM 1 MG/L 1 U METALS SW6010 LEACHATE 606029
SO-A17 CADMIUM 0.05 MG/L 0.05 U METALS SW6010 LEACHATE 606029
SO-A17 CHROMIUM 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
SO-A17 LEAD 0.03 MG/L 0.03 U METALS SW6010 LEACHATE 606029
SO-A17 MERCURY 0.002 MG/L 0.002 U METALS SW7470 LEACHATE 606029
SO-A17 SELENIUM 0.05 MG/L 0.05 U METALS SW6010 LEACHATE 606029
SO-A17 SILVER 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
SO-A21 ARSENIC 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
SO-A21 BARIUM 1 MG/L 1 U METALS SW6010 LEACHATE 606029
SO-A21 CADMIUM 0.05 MG/L 0.05 U METALS SW6010 LEACHATE 606029
SO-A21 CHROMIUM 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
SO-A21 LEAD 0.03 MG/L 0.03 U METALS SW6010 LEACHATE 606029
SO-A21 MERCURY 0.002 MG/L 0.002 U METALS SW7470 LEACHATE 606029
SO-A21 SELENIUM 0.05 MG/L 0.05 U METALS SW6010 LEACHATE 606029
SO-A21 SILVER 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
SO-A30 ARSENIC 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
SO-A30 BARIUM 1 MG/L 1 U METALS SW6010 LEACHATE 606029
SO-A30 CADMIUM 0.05 MG/L 0.05 U METALS SW6010 LEACHATE 606029
SO-A30 CHROMIUM 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
SO-A30 LEAD 0.03 MG/L 0.03 U METALS SW6010 LEACHATE 606029
SO-A30 MERCURY 0.002 MG/L 0.002 U METALS SW7470 LEACHATE 606029
SO-A30 SELENIUM 0.05 MG/L 0.05 U METALS SW6010 LEACHATE 606029
SO-A30 SILVER 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
SO-A33 ARSENIC 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
SO-A33 BARIUM 1 MG/L 1 U METALS SW6010 LEACHATE 606029
SO-A33 CADMIUM 0.05 MG/L 0.05 U METALS SW6010 LEACHATE 606029
SO-A33 CHROMIUM 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
SO-A33 LEAD 0.03 MG/L 0.03 U METALS SW6010 LEACHATE 606029
SO-A33 MERCURY 0.002 MG/L 0.002 U METALS SW7470 LEACHATE 606029
SO-A33 SELENIUM 0.05 MG/L 0.05 U METALS SW6010 LEACHATE 606029
SO-A33 SILVER 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
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Building 1103A Area Characterization
Metals and PCB Results

Field ID Parameter Result Units PRL Flag Suite
Analytical 

Method Matrix Order Number
SO-A36 ARSENIC 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
SO-A36 BARIUM 1 MG/L 1 U METALS SW6010 LEACHATE 606029
SO-A36 CADMIUM 0.05 MG/L 0.05 U METALS SW6010 LEACHATE 606029
SO-A36 CHROMIUM 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
SO-A36 LEAD 0.03 MG/L 0.03 U METALS SW6010 LEACHATE 606029
SO-A36 MERCURY 0.002 MG/L 0.002 U METALS SW7470 LEACHATE 606029
SO-A36 SELENIUM 0.05 MG/L 0.05 U METALS SW6010 LEACHATE 606029
SO-A36 SILVER 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
SS-A24 ARSENIC 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
SS-A24 BARIUM 1 MG/L 1 U METALS SW6010 LEACHATE 606029
SS-A24 CADMIUM 0.05 MG/L 0.05 U METALS SW6010 LEACHATE 606029
SS-A24 CHROMIUM 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
SS-A24 LEAD 0.03 MG/L 0.03 U METALS SW6010 LEACHATE 606029
SS-A24 MERCURY 0.002 MG/L 0.002 U METALS SW7470 LEACHATE 606029
SS-A24 SELENIUM 0.05 MG/L 0.05 U METALS SW6010 LEACHATE 606029
SS-A24 SILVER 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
SS-A27 ARSENIC 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
SS-A27 BARIUM 1 MG/L 1 U METALS SW6010 LEACHATE 606029
SS-A27 CADMIUM 0.05 MG/L 0.05 U METALS SW6010 LEACHATE 606029
SS-A27 CHROMIUM 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
SS-A27 LEAD 0.03 MG/L 0.03 U METALS SW6010 LEACHATE 606029
SS-A27 MERCURY 0.002 MG/L 0.002 U METALS SW7470 LEACHATE 606029
SS-A27 SELENIUM 0.05 MG/L 0.05 U METALS SW6010 LEACHATE 606029
SS-A27 SILVER 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
WL-A09 AROCLOR-1016 760 UG/KG 760 U PEST/PCB SW8082 SOLID 606029
WL-A09 AROCLOR-1221 1500 UG/KG 1500 U PEST/PCB SW8082 SOLID 606029
WL-A09 AROCLOR-1232 760 UG/KG 760 U PEST/PCB SW8082 SOLID 606029
WL-A09 AROCLOR-1242 760 UG/KG 760 U PEST/PCB SW8082 SOLID 606029
WL-A09 AROCLOR-1248 760 UG/KG 760 U PEST/PCB SW8082 SOLID 606029
WL-A09 AROCLOR-1254 760 UG/KG 760 U PEST/PCB SW8082 SOLID 606029
WL-A09 AROCLOR-1260 760 UG/KG 760 U PEST/PCB SW8082 SOLID 606029
WL-A09 ARSENIC 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
WL-A09 BARIUM 1 MG/L 1 U METALS SW6010 LEACHATE 606029
WL-A09 CADMIUM 0.05 MG/L 0.05 U METALS SW6010 LEACHATE 606029
WL-A09 CHROMIUM 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
WL-A09 LEAD 0.03 MG/L 0.03 U METALS SW6010 LEACHATE 606029
WL-A09 MERCURY 0.002 MG/L 0.002 U METALS SW7470 LEACHATE 606029
WL-A09 SELENIUM 0.051 MG/L 0.05 METALS SW6010 LEACHATE 606029
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Building 1103A Area Characterization
Metals and PCB Results

Field ID Parameter Result Units PRL Flag Suite
Analytical 

Method Matrix Order Number
WL-A09 SILVER 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
WL-A11 AROCLOR-1016 580 UG/KG 580 U PEST/PCB SW8082 SOLID 606029
WL-A11 AROCLOR-1221 1200 UG/KG 1200 U PEST/PCB SW8082 SOLID 606029
WL-A11 AROCLOR-1232 580 UG/KG 580 U PEST/PCB SW8082 SOLID 606029
WL-A11 AROCLOR-1242 580 UG/KG 580 U PEST/PCB SW8082 SOLID 606029
WL-A11 AROCLOR-1248 580 UG/KG 580 U PEST/PCB SW8082 SOLID 606029
WL-A11 AROCLOR-1254 580 UG/KG 580 U PEST/PCB SW8082 SOLID 606029
WL-A11 AROCLOR-1260 580 UG/KG 580 U PEST/PCB SW8082 SOLID 606029
WL-A11 ARSENIC 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
WL-A11 BARIUM 1 MG/L 1 U METALS SW6010 LEACHATE 606029
WL-A11 CADMIUM 0.05 MG/L 0.05 U METALS SW6010 LEACHATE 606029
WL-A11 CHROMIUM 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
WL-A11 LEAD 0.03 MG/L 0.03 U METALS SW6010 LEACHATE 606029
WL-A11 MERCURY 0.002 MG/L 0.002 U METALS SW7470 LEACHATE 606029
WL-A11 SELENIUM 0.05 MG/L 0.05 U METALS SW6010 LEACHATE 606029
WL-A11 SILVER 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
NOTES:
Bold text and yellow highlighting indicate that the sample exceeded the 40 CFR 261.25 toxicity characteristic for the respective constituent.
U = The compound was analyzed for but not detected.
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APPENDIX D-3 
 

ISOTOPIC URANIUM RESULTS 



Building 1103A Area Characterization
Isotopic Uranium Results

Field ID Parameter Result TPU Units MDC Flag
Analytical 

Method Matrix Order Number
AS-P05- Bottom U-234 1.8 +/- 0.35 pCi/g 0.04 714R9 SOLID 606044
AS-P05- Bottom U-235 0.221 +/- 0.082 pCi/g 0.038 714R9 SOLID 606044
AS-P05- Bottom U-238 10.3 +/- 1.7 pCi/g 0 714R9 SOLID 606044
AS-P05- Top U-234 0.39 +/- 0.12 pCi/g 0.04 714R9 SOLID 606044
AS-P05- Top U-235 0.034 +/- 0.033 pCi/g 0.038 U 714R9 SOLID 606044
AS-P05- Top U-238 2.07 +/- 0.41 pCi/g 0.04 714R9 SOLID 606044
CL-A13 U-234 0.42 +/- 0.12 pCi/g 0.04 714R9 SOLID 606044
CL-A13 U-235 0.033 +/- 0.032 pCi/g 0.037 U 714R9 SOLID 606044
CL-A13 U-238 2.37 +/- 0.45 pCi/g 0.02 714R9 SOLID 606044
CL-A15 U-234 0.67 +/- 0.17 pCi/g 0.04 714R9 SOLID 606044
CL-A15 U-235 0.1 +/- 0.058 pCi/g 0.021 714R9 SOLID 606044
CL-A15 U-238 4.33 +/- 0.79 pCi/g 0.04 714R9 SOLID 606044
CL-A17 U-234 2.19 +/- 0.42 pCi/g 0.03 714R9 SOLID 606044
CL-A17 U-235 0.246 +/- 0.089 pCi/g 0.018 714R9 SOLID 606044
CL-A17 U-238 16.9 +/- 2.8 pCi/g 0 714R9 SOLID 606044
CLPT-A01 U-234 0.94 +/- 0.21 pCi/g 0.06 714R9 SOLID 606029
CLPT-A01 U-235 0.15 +/- 0.07 pCi/g 0.062 714R9 SOLID 606029
CLPT-A01 U-238 4.72 +/- 0.83 pCi/g 0.05 714R9 SOLID 606029
CLPT-A02 U-234 1.77 +/- 0.35 pCi/g 0.04 714R9 SOLID 606029
CLPT-A02 U-235 0.16 +/- 0.069 pCi/g 0.04 714R9 SOLID 606029
CLPT-A02 U-238 10.3 +/- 1.7 pCi/g 0 714R9 SOLID 606029
CLPT-B03 U-234 0.73 +/- 0.18 pCi/g 0.04 714R9 SOLID 606029
CLPT-B03 U-235 0.216 +/- 0.085 pCi/g 0.019 714R9 SOLID 606029
CLPT-B03 U-238 4.24 +/- 0.76 pCi/g 0.04 714R9 SOLID 606029
CLPT-C04 U-234 0.104 +/- 0.055 pCi/g 0.059 714R9 SOLID 606029
CLPT-C04 U-235 0.005 +/- 0.024 pCi/g 0.052 U 714R9 SOLID 606029
CLPT-C04 U-238 0.12 +/- 0.058 pCi/g 0.051 714R9 SOLID 606029
FL-A19 U-234 1.41 +/- 0.27 pCi/g 0.03 714R9 SOLID 606029
FL-A19 U-235 0.144 +/- 0.053 pCi/g 0.02 714R9 SOLID 606029
FL-A19 U-238 5.52 +/- 0.94 pCi/g 0.04 714R9 SOLID 606029
FL-A21 U-234 11.1 +/- 2 pCi/g 0.1 Y2 714R9 SOLID 606044
FL-A21 U-235 1.24 +/- 0.32 pCi/g 0.08 Y2 714R9 SOLID 606044
FL-A21 U-238 85 +/- 15 pCi/g 0 Y2 714R9 SOLID 606044
FL-R43- Bottom U-234 0.069 +/- 0.053 pCi/g 0.081 U 714R9 SOLID 606044
FL-R43- Bottom U-235 0.011 +/- 0.031 pCi/g 0.069 U 714R9 SOLID 606044
FL-R43- Bottom U-238 0.089 +/- 0.054 pCi/g 0.064 LT 714R9 SOLID 606044
FL-R43- Top U-234 2.21 +/- 0.43 pCi/g 0.04 714R9 SOLID 606044
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Building 1103A Area Characterization
Isotopic Uranium Results

Field ID Parameter Result TPU Units MDC Flag
Analytical 

Method Matrix Order Number
FL-R43- Top U-235 0.35 +/- 0.12 pCi/g 0.02 714R9 SOLID 606044
FL-R43- Top U-238 15.5 +/- 2.6 pCi/g 0 714R9 SOLID 606044
FL-R44- Bottom U-234 0.303 +/- 0.099 pCi/g 0.032 714R9 SOLID 606044
FL-R44- Bottom U-235 0.07 +/- 0.047 pCi/g 0.038 LT 714R9 SOLID 606044
FL-R44- Bottom U-238 1.65 +/- 0.34 pCi/g 0.04 714R9 SOLID 606044
FL-R44- Top U-234 1.07 +/- 0.23 pCi/g 0.03 714R9 SOLID 606044
FL-R44- Top U-235 0.096 +/- 0.053 pCi/g 0.034 LT 714R9 SOLID 606044
FL-R44- Top U-238 7.5 +/- 1.3 pCi/g 0 714R9 SOLID 606044
FL-R45- Bottom U-234 0.114 +/- 0.055 pCi/g 0.04 714R9 SOLID 606044
FL-R45- Bottom U-235 -0.004 +/- 0.024 pCi/g 0.042 U 714R9 SOLID 606044
FL-R45- Bottom U-238 0.208 +/- 0.078 pCi/g 0.044 714R9 SOLID 606044
FL-R45- Top U-234 6.4 +/- 1.1 pCi/g 0.1 714R9 SOLID 606044
FL-R45- Top U-235 1.17 +/- 0.26 pCi/g 0.06 714R9 SOLID 606044
FL-R45- Top U-238 47.7 +/- 7.8 pCi/g 0 714R9 SOLID 606044
FL-R46- Bottom U-234 0.122 +/- 0.054 pCi/g 0.045 Y1 714R9 SOLID 606044
FL-R46- Bottom U-235 0.009 +/- 0.02 pCi/g 0.029 Y1,U 714R9 SOLID 606044
FL-R46- Bottom U-238 0.121 +/- 0.054 pCi/g 0.047 Y1 714R9 SOLID 606044
FL-R46- Top U-234 17 +/- 3 pCi/g 0.2 Y2,M3 714R9 SOLID 606044
FL-R46- Top U-235 1.71 +/- 0.4 pCi/g 0.13 Y2,M3 714R9 SOLID 606044
FL-R46- Top U-238 132 +/- 23 pCi/g 0 Y2,M3 714R9 SOLID 606044
FL-R47- Bottom U-234 0.109 +/- 0.056 pCi/g 0.054 714R9 SOLID 606044
FL-R47- Bottom U-235 0.001 +/- 0.024 pCi/g 0.048 U 714R9 SOLID 606044
FL-R47- Bottom U-238 0.143 +/- 0.063 pCi/g 0.045 714R9 SOLID 606044
FL-R47- Top U-234 0.128 +/- 0.058 pCi/g 0.03 714R9 SOLID 606044
FL-R47- Top U-235 0.018 +/- 0.024 pCi/g 0.035 U 714R9 SOLID 606044
FL-R47- Top U-238 0.243 +/- 0.085 pCi/g 0.04 714R9 SOLID 606044
SM-A06 U-234 1.08 +/- 0.26 pCi/g 0.06 714R9 SOLID 606044
SM-A06 U-235 0.065 +/- 0.052 pCi/g 0.056 LT 714R9 SOLID 606044
SM-A06 U-238 8.3 +/- 1.5 pCi/g 0.1 714R9 SOLID 606044
SM-A07 U-234 0.57 +/- 0.15 pCi/g 0.07 714R9 SOLID 606044
SM-A07 U-235 0.125 +/- 0.062 pCi/g 0.049 714R9 SOLID 606044
SM-A07 U-238 3.96 +/- 0.71 pCi/g 0.05 714R9 SOLID 606044
SM-A08 U-234 1.17 +/- 0.25 pCi/g 0.07 714R9 SOLID 606044
SM-A08 U-235 0.237 +/- 0.091 pCi/g 0.053 714R9 SOLID 606044
SM-A08 U-238 9.2 +/- 1.6 pCi/g 0 714R9 SOLID 606044
WL-A05 U-234 13.7 +/- 2.6 pCi/g 0.1 Y2,M3 714R9 SOLID 606044
WL-A05 U-235 1.78 +/- 0.44 pCi/g 0.12 Y2,M3 714R9 SOLID 606044
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Building 1103A Area Characterization
Isotopic Uranium Results

Field ID Parameter Result TPU Units MDC Flag
Analytical 

Method Matrix Order Number
WL-A05 U-238 99 +/- 18 pCi/g 0 Y2 714R9 SOLID 606044
WL-A09 U-234 0.215 +/- 0.08 pCi/g 0.041 714R9 SOLID 606044
WL-A09 U-235 0.034 +/- 0.031 pCi/g 0.018 LT 714R9 SOLID 606044
WL-A09 U-238 0.207 0.078 pCi/g 0.045 714R9 SOLID 606044
WL-A11 U-234 0.57 +/- 0.16 pCi/g 0.09 714R9 SOLID 606044
WL-A11 U-235 0.084 +/- 0.057 pCi/g 0.067 LT 714R9 SOLID 606044
WL-A11 U-238 2.49 0.48 pCi/g 0.05 714R9 SOLID 606044
NOTES:
Sample entries in bold text and yellow highlighting indicate that DU concentrations are higher than or close to the soil sample screening limit of 102 pCi/g.
MDC = Minimum Detectable Concentration
TPU = Total Propagated Uncertainty
U = Result is less than the sample-specific MDC.
LT = Result is less than the requested MDC but greater than the sample-specific MDC.
Y1 = Chemical yield is in control at 100-110%. Quantitative yield is assumed.
Y2 = Chemical yield is outside default limits.
M3 = The requested MDC was not met, but the reported activity is greater than the reported MDC.
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APPENDIX D-4 
 

GAMMA SPECTROSCOPY RESULTS 



Building 1103A Area Characterization
Gamma Spectroscopy Results

Field ID Parameter Result TPU Units MDC Flag
Analytical 
Method Matrix Order Number

SO-A17 Ac-228 1 +/- 0.27 pCi/g 0.35 G 713R9 SOIL 606043
SO-A17 Bi-212 1.3 +/- 1 pCi/g 1.6 U,G 713R9 SOIL 606043
SO-A17 Bi-214 0.92 +/- 0.25 pCi/g 0.25 G,J 713R9 SOIL 606043
SO-A17 Cs-137 0.091 +/- 0.075 pCi/g 0.113 U,G 713R9 SOIL 606043
SO-A17 K-40 8.8 +/- 2 pCi/g 1.4 G 713R9 SOIL 606043
SO-A17 Pa-234m -2.2 +/- 7.8 pCi/g 15.1 U,G 713R9 SOIL 606043
SO-A17 Pb-212 1.16 +/- 0.22 pCi/g 0.17 G 713R9 SOIL 606043
SO-A17 Pb-214 1.2 +/- 0.23 pCi/g 0.22 G,J 713R9 SOIL 606043
SO-A17 Th-234 0.1 +/- 3.1 pCi/g 5.6 U,G 713R9 SOIL 606043
SO-A17 U-235 -0.01 +/- 0.35 pCi/g 0.62 U,G 713R9 SOIL 606043
SO-A20 Ac-228 1.08 +/- 0.33 pCi/g 0.49 G 713R9 SOIL 606043
SO-A20 Bi-212 1.1 +/- 1.1 pCi/g 1.7 U,G 713R9 SOIL 606043
SO-A20 Bi-214 0.84 +/- 0.24 pCi/g 0.26 G,J 713R9 SOIL 606043
SO-A20 Cs-137 0.064 +/- 0.086 pCi/g 0.141 U,G 713R9 SOIL 606043
SO-A20 K-40 9.7 +/- 2.4 pCi/g 2.3 G 713R9 SOIL 606043
SO-A20 Pa-234m 1.6 +/- 8.1 pCi/g 14.8 U,G 713R9 SOIL 606043
SO-A20 Pb-212 1.25 +/- 0.26 pCi/g 0.27 G 713R9 SOIL 606043
SO-A20 Pb-214 1.16 +/- 0.23 pCi/g 0.23 G,J 713R9 SOIL 606043
SO-A20 Th-234 2.7 +/- 2.6 pCi/g 4.2 U,G 713R9 SOIL 606043
SO-A20 U-235 0.19 +/- 0.35 pCi/g 0.59 U,G 713R9 SOIL 606043
SO-A30 Ac-228 1.26 +/- 0.31 pCi/g 0.54 G 713R9 SOIL 606043
SO-A30 Bi-212 2.2 +/- 1.3 pCi/g 1.9 G 713R9 SOIL 606043
SO-A30 Bi-214 1.14 +/- 0.24 pCi/g 0.25 G,J 713R9 SOIL 606043
SO-A30 Cs-137 -0.008 +/- 0.073 pCi/g 0.132 U,G 713R9 SOIL 606043
SO-A30 K-40 11.2 +/- 2.2 pCi/g 1.6 G 713R9 SOIL 606043
SO-A30 Pa-234m -1.6 +/- 7.8 pCi/g 14.7 U,G 713R9 SOIL 606043
SO-A30 Pb-212 1.59 +/- 0.26 pCi/g 0.17 G 713R9 SOIL 606043
SO-A30 Pb-214 1.35 +/- 0.24 pCi/g 0.25 G,J 713R9 SOIL 606043
SO-A30 Th-234 -2.8 +/- 4.3 pCi/g 7.6 U,G 713R9 SOIL 606043
SO-A30 U-235 -0.16 +/- 0.47 pCi/g 0.81 U,G 713R9 SOIL 606043
SO-A33 Ac-228 1.21 +/- 0.39 pCi/g 0.5 G 713R9 SOIL 606043
SO-A33 Bi-212 2.5 +/- 1.5 pCi/g 2.1 G 713R9 SOIL 606043
SO-A33 Bi-214 0.94 +/- 0.3 pCi/g 0.34 G,J 713R9 SOIL 606043
SO-A33 Cs-137 0.057 +/- 0.094 pCi/g 0.157 U,G 713R9 SOIL 606043
SO-A33 K-40 11.2 +/- 2.6 pCi/g 1.4 G 713R9 SOIL 606043
SO-A33 Pa-234m 7 +/- 11 pCi/g 18 U,G 713R9 SOIL 606043
SO-A33 Pb-212 1.24 +/- 0.27 pCi/g 0.27 G 713R9 SOIL 606043
SO-A33 Pb-214 1.21 +/- 0.25 pCi/g 0.25 G,J 713R9 SOIL 606043
SO-A33 Th-234 3.5 +/- 4 pCi/g 6.5 U,G 713R9 SOIL 606043
SO-A33 U-235 0.18 +/- 0.43 pCi/g 0.73 U,G 713R9 SOIL 606043
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Building 1103A Area Characterization
Gamma Spectroscopy Results

Field ID Parameter Result TPU Units MDC Flag
Analytical 
Method Matrix Order Number

SO-A36 Ac-228 1.28 +/- 0.32 pCi/g 0.55 G 713R9 SOIL 606043
SO-A36 Bi-212 1.1 +/- 1.1 pCi/g 1.7 U,G 713R9 SOIL 606043
SO-A36 Bi-214 0.91 +/- 0.23 pCi/g 0.24 G,J 713R9 SOIL 606043
SO-A36 Cs-137 0.005 +/- 0.074 pCi/g 0.133 U,G 713R9 SOIL 606043
SO-A36 K-40 8.7 +/- 2 pCi/g 1.2 G 713R9 SOIL 606043
SO-A36 Pa-234m 8 +/- 8.1 pCi/g 12.7 U,G 713R9 SOIL 606043
SO-A36 Pb-212 1.53 +/- 0.27 pCi/g 0.18 G 713R9 SOIL 606043
SO-A36 Pb-214 1.14 +/- 0.22 pCi/g 0.2 G,J 713R9 SOIL 606043
SO-A36 Th-234 3.1 +/- 3 pCi/g 4.8 U,G 713R9 SOIL 606043
SO-A36 U-235 0.15 +/- 0.39 pCi/g 0.66 U,G 713R9 SOIL 606043
SO-G01 Ac-228 0.73 +/- 0.26 pCi/g 0.35 713R9 SOIL 606043
SO-G01 Bi-212 0.82 +/- 0.88 pCi/g 1.4 U 713R9 SOIL 606043
SO-G01 Bi-214 0.42 +/- 0.17 pCi/g 0.2 J 713R9 SOIL 606043
SO-G01 Cs-137 -0.043 +/- 0.066 pCi/g 0.132 U 713R9 SOIL 606043
SO-G01 K-40 4.5 +/- 1.3 pCi/g 1.1 713R9 SOIL 606043
SO-G01 Pa-234m -1.3 +/- 6.7 pCi/g 13.2 U 713R9 SOIL 606043
SO-G01 Pb-212 0.62 +/- 0.15 pCi/g 0.15 713R9 SOIL 606043
SO-G01 Pb-214 0.48 +/- 0.14 pCi/g 0.19 J 713R9 SOIL 606043
SO-G01 Th-234 0.1 +/- 3.2 pCi/g 5.6 U 713R9 SOIL 606043
SO-G01 U-235 0.09 +/- 0.36 pCi/g 0.63 U 713R9 SOIL 606043
SO-G02 Ac-228 0.53 +/- 0.32 pCi/g 0.36 G,TI 713R9 SOIL 606043
SO-G02 Bi-212 -0.3 +/- 1.1 pCi/g 2.1 U,G 713R9 SOIL 606043
SO-G02 Bi-214 0.03 +/- 0.16 pCi/g 0.29 U,G,J 713R9 SOIL 606043
SO-G02 Cs-137 -0.042 +/- 0.074 pCi/g 0.152 U,G 713R9 SOIL 606043
SO-G02 K-40 1.8 +/- 1.3 pCi/g 1.9 U,G 713R9 SOIL 606043
SO-G02 Pa-234m 26 +/- 12 pCi/g 12 G 713R9 SOIL 606043
SO-G02 Pb-212 0.26 +/- 0.13 pCi/g 0.17 G 713R9 SOIL 606043
SO-G02 Pb-214 0.3 +/- 0.16 pCi/g 0.22 G,J 713R9 SOIL 606043
SO-G02 Th-234 19.3 +/- 8.8 pCi/g 12.2 M3,G 713R9 SOIL 606043
SO-G02 U-235 -0.12 +/- 0.36 pCi/g 0.67 U,G 713R9 SOIL 606043
SO-G03 Ac-228 1.59 +/- 0.37 pCi/g 0.61 G 713R9 SOIL 606043
SO-G03 Bi-212 1.16 +/- 0.92 pCi/g 1.38 U,G 713R9 SOIL 606043
SO-G03 Bi-214 1.27 +/- 0.26 pCi/g 0.27 G,J 713R9 SOIL 606043
SO-G03 Cs-137 0.021 +/- 0.084 pCi/g 0.147 U,G 713R9 SOIL 606043
SO-G03 K-40 11.2 +/- 2.3 pCi/g 1.7 G 713R9 SOIL 606043
SO-G03 Pa-234m 4.5 +/- 8.9 pCi/g 15.2 U,G 713R9 SOIL 606043
SO-G03 Pb-212 1.61 +/- 0.27 pCi/g 0.19 G 713R9 SOIL 606043
SO-G03 Pb-214 1.29 +/- 0.23 pCi/g 0.24 G,J 713R9 SOIL 606043
SO-G03 Th-234 1.5 +/- 3.3 pCi/g 5.5 U,G 713R9 SOIL 606043
SO-G03 U-235 -0.25 +/- 0.47 pCi/g 0.82 U,G 713R9 SOIL 606043
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Gamma Spectroscopy Results

Field ID Parameter Result TPU Units MDC Flag
Analytical 
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SO-G04 Ac-228 1.41 +/- 0.4 pCi/g 0.64 G 713R9 SOIL 606043
SO-G04 Bi-212 1.8 +/- 1.1 pCi/g 1.5 G 713R9 SOIL 606043
SO-G04 Bi-214 1.06 +/- 0.29 pCi/g 0.3 G,J 713R9 SOIL 606043
SO-G04 Cs-137 0.064 +/- 0.098 pCi/g 0.164 U,G 713R9 SOIL 606043
SO-G04 K-40 9.2 +/- 2.4 pCi/g 1.5 G 713R9 SOIL 606043
SO-G04 Pa-234m 3 +/- 10 pCi/g 18.7 U,G 713R9 SOIL 606043
SO-G04 Pb-212 1.32 +/- 0.28 pCi/g 0.26 G 713R9 SOIL 606043
SO-G04 Pb-214 0.95 +/- 0.23 pCi/g 0.29 G,J 713R9 SOIL 606043
SO-G04 Th-234 3.2 +/- 1.5 pCi/g 2.1 LT,G 713R9 SOIL 606043
SO-G04 U-235 0.26 +/- 0.41 pCi/g 0.69 U,G 713R9 SOIL 606043
SO-G07 Ac-228 0.46 +/- 0.35 pCi/g 0.51 U,G 713R9 SOIL 606043
SO-G07 Bi-212 -0.9 +/- 1.1 pCi/g 2.2 U,G 713R9 SOIL 606043
SO-G07 Bi-214 0.12 +/- 0.17 pCi/g 0.28 U,G,J 713R9 SOIL 606043
SO-G07 Cs-137 0.001 +/- 0.086 pCi/g 0.156 U,G 713R9 SOIL 606043
SO-G07 K-40 1.3 +/- 1.2 pCi/g 1.9 U,G 713R9 SOIL 606043
SO-G07 Pa-234m 230 +/- 39 pCi/g 16 G 713R9 SOIL 606043
SO-G07 Pb-212 0.23 +/- 0.19 pCi/g 0.3 U,G 713R9 SOIL 606043
SO-G07 Pb-214 0.22 +/- 0.16 pCi/g 0.25 U,G,J 713R9 SOIL 606043
SO-G07 Th-234 156 +/- 22 pCi/g 14 M3,G 713R9 SOIL 606043
SO-G07 U-235 2.47 +/- 0.65 pCi/g 1.07 LT,G 713R9 SOIL 606043
SO-G08 Ac-228 0.26 +/- 0.49 pCi/g 0.84 U,G 713R9 SOIL 606043
SO-G08 Bi-212 0.5 +/- 1.9 pCi/g 3.4 U,G 713R9 SOIL 606043
SO-G08 Bi-214 0.39 +/- 0.29 pCi/g 0.45 U,G,J 713R9 SOIL 606043
SO-G08 Cs-137 -0.08 +/- 0.12 pCi/g 0.24 U,G 713R9 SOIL 606043
SO-G08 K-40 3.1 +/- 1.5 pCi/g 1.8 G 713R9 SOIL 606043
SO-G08 Pa-234m 597 +/- 86 pCi/g 20 G 713R9 SOIL 606043
SO-G08 Pb-212 0.51 +/- 0.25 pCi/g 0.37 G 713R9 SOIL 606043
SO-G08 Pb-214 0.26 +/- 0.23 pCi/g 0.36 U,G,J 713R9 SOIL 606043
SO-G08 Th-234 405 +/- 48 pCi/g 7 G 713R9 SOIL 606043
SO-G08 U-235 6.5 +/- 1.2 pCi/g 1.4 LT,G 713R9 SOIL 606043
SO-G09 Ac-228 0.12 +/- 0.34 pCi/g 0.59 U,G 713R9 SOIL 606043
SO-G09 Bi-212 0.5 +/- 1.4 pCi/g 2.4 U,G 713R9 SOIL 606043
SO-G09 Bi-214 0.06 +/- 0.21 pCi/g 0.36 U,G,J 713R9 SOIL 606043
SO-G09 Cs-137 0.03 +/- 0.1 pCi/g 0.17 U,G 713R9 SOIL 606043
SO-G09 K-40 0.73 +/- 0.84 pCi/g 1.37 U,G 713R9 SOIL 606043
SO-G09 Pa-234m 313 +/- 48 pCi/g 16 G 713R9 SOIL 606043
SO-G09 Pb-212 0.24 +/- 0.22 pCi/g 0.36 U,G 713R9 SOIL 606043
SO-G09 Pb-214 0 +/- 0.2 pCi/g 0.35 U,G,J 713R9 SOIL 606043
SO-G09 Th-234 226 +/- 30 pCi/g 16 M3,G 713R9 SOIL 606043
SO-G09 U-235 3.7 +/- 0.79 pCi/g 1.13 LT,G 713R9 SOIL 606043
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SO-G10 Ac-228 0.36 +/- 0.24 pCi/g 0.29 G,TI 713R9 SOIL 606043
SO-G10 Bi-212 -0.17 +/- 0.71 pCi/g 1.4 U,G 713R9 SOIL 606043
SO-G10 Bi-214 0.12 +/- 0.13 pCi/g 0.21 U,G,J 713R9 SOIL 606043
SO-G10 Cs-137 -0.038 +/- 0.056 pCi/g 0.116 U,G 713R9 SOIL 606043
SO-G10 K-40 1.33 +/- 0.75 pCi/g 0.85 G 713R9 SOIL 606043
SO-G10 Pa-234m 36 +/- 12 pCi/g 12 G 713R9 SOIL 606043
SO-G10 Pb-212 0.098 +/- 0.097 pCi/g 0.156 U,G 713R9 SOIL 606043
SO-G10 Pb-214 0.08 +/- 0.1 pCi/g 0.17 U,G,J 713R9 SOIL 606043
SO-G10 Th-234 26.3 +/- 5.7 pCi/g 6 G 713R9 SOIL 606043
SO-G10 U-235 0.32 +/- 0.32 pCi/g 0.52 U,G 713R9 SOIL 606043
SO-G12 Ac-228 0.1 +/- 0.43 pCi/g 0.75 U 713R9 SOIL 606043
SO-G12 Bi-212 1.3 +/- 2.4 pCi/g 4 U 713R9 SOIL 606043
SO-G12 Bi-214 0.16 +/- 0.3 pCi/g 0.51 U,J 713R9 SOIL 606043
SO-G12 Cs-137 -0.11 +/- 0.17 pCi/g 0.3 U 713R9 SOIL 606043
SO-G12 K-40 1.5 +/- 1.1 pCi/g 1.6 U 713R9 SOIL 606043
SO-G12 Pa-234m 1780 +/- 220 pCi/g 20 713R9 SOIL 606043
SO-G12 Pb-212 0.02 +/- 0.3 pCi/g 0.51 U 713R9 SOIL 606043
SO-G12 Pb-214 0.25 +/- 0.27 pCi/g 0.59 U,J 713R9 SOIL 606043
SO-G12 Th-234 654 +/- 77 pCi/g 8 713R9 SOIL 606043
SO-G12 U-235 17.4 +/- 2.4 pCi/g 2.3 713R9 SOIL 606043
SO-G39 Ac-228 1.51 +/- 0.36 pCi/g 0.46 G 713R9 SOIL 606043
SO-G39 Bi-212 1.4 +/- 1.1 pCi/g 1.7 U,G 713R9 SOIL 606043
SO-G39 Bi-214 1.11 +/- 0.25 pCi/g 0.25 G,J 713R9 SOIL 606043
SO-G39 Cs-137 0.157 +/- 0.074 pCi/g 0.098 G 713R9 SOIL 606043
SO-G39 K-40 12.5 +/- 2.4 pCi/g 1.6 G 713R9 SOIL 606043
SO-G39 Pa-234m 6.7 +/- 8.5 pCi/g 13.8 U,G 713R9 SOIL 606043
SO-G39 Pb-212 1.75 +/- 0.28 pCi/g 0.19 G 713R9 SOIL 606043
SO-G39 Pb-214 1.22 +/- 0.21 pCi/g 0.22 G,J 713R9 SOIL 606043
SO-G39 Th-234 6.4 +/- 3.8 pCi/g 5.9 LT,G 713R9 SOIL 606043
SO-G39 U-235 0.23 +/- 0.25 pCi/g 0.4 U,G 713R9 SOIL 606043
SO-G40 Ac-228 0.12 +/- 0.23 pCi/g 0.39 U,G 713R9 SOIL 606043
SO-G40 Bi-212 0.56 +/- 0.85 pCi/g 1.41 U,G 713R9 SOIL 606043
SO-G40 Bi-214 0.16 +/- 0.14 pCi/g 0.21 U,G,J 713R9 SOIL 606043
SO-G40 Cs-137 0.003 +/- 0.06 pCi/g 0.106 U,G 713R9 SOIL 606043
SO-G40 K-40 1.7 +/- 0.98 pCi/g 1.4 G 713R9 SOIL 606043
SO-G40 Pa-234m 106 +/- 19 pCi/g 10 G 713R9 SOIL 606043
SO-G40 Pb-212 0.23 +/- 0.12 pCi/g 0.18 G 713R9 SOIL 606043
SO-G40 Pb-214 0.16 +/- 0.12 pCi/g 0.21 U,G,J 713R9 SOIL 606043
SO-G40 Th-234 84 +/- 12 pCi/g 9 M3,G 713R9 SOIL 606043
SO-G40 U-235 1.36 +/- 0.4 pCi/g 0.69 LT,G 713R9 SOIL 606043
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Building 1103A Area Characterization
Gamma Spectroscopy Results

Field ID Parameter Result TPU Units MDC Flag
Analytical 
Method Matrix Order Number

SO-G42 Ac-228 0.92 +/- 0.46 pCi/g 0.67 G 713R9 SOIL 606043
SO-G42 Bi-212 1.8 +/- 1.6 pCi/g 2.3 U,G 713R9 SOIL 606043
SO-G42 Bi-214 0.72 +/- 0.3 pCi/g 0.35 G,J 713R9 SOIL 606043
SO-G42 Cs-137 0.12 +/- 0.11 pCi/g 0.16 U,G 713R9 SOIL 606043
SO-G42 K-40 8.1 +/- 2.5 pCi/g 2 G 713R9 SOIL 606043
SO-G42 Pa-234m 29 +/- 16 pCi/g 20 G 713R9 SOIL 606043
SO-G42 Pb-212 0.97 +/- 0.27 pCi/g 0.29 G 713R9 SOIL 606043
SO-G42 Pb-214 0.64 +/- 0.24 pCi/g 0.41 G,J 713R9 SOIL 606043
SO-G42 Th-234 20.6 +/- 3.7 pCi/g 2.9 G 713R9 SOIL 606043
SO-G42 U-235 -0.05 +/- 0.51 pCi/g 0.92 U,G 713R9 SOIL 606043
SO-P05 Ac-228 0.1 +/- 0.29 pCi/g 0.51 U,G 713R9 SOIL 606043
SO-P05 Bi-212 0.34 +/- 0.63 pCi/g 1.09 U,G 713R9 SOIL 606043
SO-P05 Bi-214 0.04 +/- 0.13 pCi/g 0.22 U,G,J 713R9 SOIL 606043
SO-P05 Cs-137 -0.013 +/- 0.06 pCi/g 0.117 U,G 713R9 SOIL 606043
SO-P05 K-40 1.25 +/- 0.91 pCi/g 1.26 U,G 713R9 SOIL 606043
SO-P05 Pa-234m -4.1 +/- 6.3 pCi/g 13.9 U,G 713R9 SOIL 606043
SO-P05 Pb-212 0.17 +/- 0.1 pCi/g 0.15 G 713R9 SOIL 606043
SO-P05 Pb-214 -0.01 +/- 0.11 pCi/g 0.2 U,G,J 713R9 SOIL 606043
SO-P05 Th-234 0.6 +/- 2.1 pCi/g 3.6 U,G 713R9 SOIL 606043
SO-P05 U-235 0.04 +/- 0.21 pCi/g 0.37 U,G 713R9 SOIL 606043
SO-P06 Ac-228 0.39 +/- 0.23 pCi/g 0.32 G,TI 713R9 SOIL 606043
SO-P06 Bi-212 0.65 +/- 0.61 pCi/g 0.95 U,G 713R9 SOIL 606043
SO-P06 Bi-214 0.17 +/- 0.12 pCi/g 0.17 U,G,J 713R9 SOIL 606043
SO-P06 Cs-137 0.027 +/- 0.037 pCi/g 0.06 U,G 713R9 SOIL 606043
SO-P06 K-40 2.23 +/- 0.93 pCi/g 1.12 G 713R9 SOIL 606043
SO-P06 Pa-234m 12 +/- 6.1 pCi/g 7.2 G 713R9 SOIL 606043
SO-P06 Pb-212 0.16 +/- 0.075 pCi/g 0.104 G 713R9 SOIL 606043
SO-P06 Pb-214 0.142 +/- 0.085 pCi/g 0.164 U,G,J 713R9 SOIL 606043
SO-P06 Th-234 10.8 +/- 4.8 pCi/g 6.7 G 713R9 SOIL 606043
SO-P06 U-235 0.27 +/- 0.23 pCi/g 0.36 U,G 713R9 SOIL 606043
SO-P11 Ac-228 0.27 +/- 0.87 pCi/g 1.52 U,G 713R9 SOIL 606043
SO-P11 Bi-212 -0.6 +/- 4.1 pCi/g 7.2 U,G 713R9 SOIL 606043
SO-P11 Bi-214 -0.01 +/- 0.57 pCi/g 0.98 U,G,J 713R9 SOIL 606043
SO-P11 Cs-137 0.32 +/- 0.28 pCi/g 0.44 U,G 713R9 SOIL 606043
SO-P11 K-40 4 +/- 2.2 pCi/g 2.9 G 713R9 SOIL 606043
SO-P11 Pa-234m 2440 +/- 310 pCi/g 40 G 713R9 SOIL 606043
SO-P11 Pb-212 0.37 +/- 0.45 pCi/g 0.73 U,G 713R9 SOIL 606043
SO-P11 Pb-214 0.6 +/- 0.41 pCi/g 0.77 U,G,J 713R9 SOIL 606043
SO-P11 Th-234 1740 +/- 220 pCi/g 80 M3,G 713R9 SOIL 606043
SO-P11 U-235 28.3 +/- 4 pCi/g 3.8 G 713R9 SOIL 606043
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Building 1103A Area Characterization
Gamma Spectroscopy Results

Field ID Parameter Result TPU Units MDC Flag
Analytical 
Method Matrix Order Number

SO-P13 Ac-228 1.21 +/- 0.34 pCi/g 0.48 G 713R9 SOIL 606043
SO-P13 Bi-212 1.24 +/- 0.99 pCi/g 1.53 U,G 713R9 SOIL 606043
SO-P13 Bi-214 0.7 +/- 0.19 pCi/g 0.24 G,J 713R9 SOIL 606043
SO-P13 Cs-137 0.136 +/- 0.077 pCi/g 0.11 G 713R9 SOIL 606043
SO-P13 K-40 8.6 +/- 1.9 pCi/g 1.5 G 713R9 SOIL 606043
SO-P13 Pa-234m 11.9 +/- 7.9 pCi/g 11.3 G,TI 713R9 SOIL 606043
SO-P13 Pb-212 0.96 +/- 0.19 pCi/g 0.17 G 713R9 SOIL 606043
SO-P13 Pb-214 0.86 +/- 0.18 pCi/g 0.21 G,J 713R9 SOIL 606043
SO-P13 Th-234 4.9 +/- 3.7 pCi/g 5.8 U,G 713R9 SOIL 606043
SO-P13 U-235 0.29 +/- 0.45 pCi/g 0.75 U,G 713R9 SOIL 606043
SS-A24 Ac-228 1.38 +/- 0.26 pCi/g 0.27 G 713R9 SOIL 606043
SS-A24 Bi-212 1.67 +/- 0.85 pCi/g 1.16 G 713R9 SOIL 606043
SS-A24 Bi-214 1.11 +/- 0.21 pCi/g 0.18 G,J 713R9 SOIL 606043
SS-A24 Cs-137 0.054 +/- 0.043 pCi/g 0.065 U,G 713R9 SOIL 606043
SS-A24 K-40 9.1 +/- 1.8 pCi/g 1.1 G 713R9 SOIL 606043
SS-A24 Pa-234m 2.5 +/- 6.7 pCi/g 11.6 U,G 713R9 SOIL 606043
SS-A24 Pb-212 1.28 +/- 0.2 pCi/g 0.13 G 713R9 SOIL 606043
SS-A24 Pb-214 1.31 +/- 0.21 pCi/g 0.2 G,J 713R9 SOIL 606043
SS-A24 Th-234 0.2 +/- 4.6 pCi/g 7.9 U,G 713R9 SOIL 606043
SS-A24 U-235 0.12 +/- 0.28 pCi/g 0.47 U,G 713R9 SOIL 606043
SS-A27 Ac-228 1.09 +/- 0.29 pCi/g 0.4 G 713R9 SOLID 606043
SS-A27 Bi-212 1.51 +/- 0.98 pCi/g 1.36 G 713R9 SOLID 606043
SS-A27 Bi-214 0.86 +/- 0.24 pCi/g 0.23 G,J 713R9 SOLID 606043
SS-A27 Cs-137 0.021 +/- 0.067 pCi/g 0.118 U,G 713R9 SOLID 606043
SS-A27 K-40 9.2 +/- 2.2 pCi/g 1.4 G 713R9 SOLID 606043
SS-A27 Pa-234m 8.2 +/- 8.1 pCi/g 12.5 U,G 713R9 SOLID 606043
SS-A27 Pb-212 1.3 +/- 0.24 pCi/g 0.19 G 713R9 SOLID 606043
SS-A27 Pb-214 1.15 +/- 0.22 pCi/g 0.22 G,J 713R9 SOLID 606043
SS-A27 Th-234 1.3 +/- 1.1 pCi/g 1.8 U,G 713R9 SOLID 606043
SS-A27 U-235 -0.18 +/- 0.34 pCi/g 0.62 U,G 713R9 SOLID 606043
SS-G14 Ac-228 0.36 +/- 0.3 pCi/g 0.45 U,G 713R9 SOIL 606043
SS-G14 Bi-212 0 +/- 1.6 pCi/g 2.8 U,G 713R9 SOIL 606043
SS-G14 Bi-214 0.15 +/- 0.21 pCi/g 0.35 U,G,J 713R9 SOIL 606043
SS-G14 Cs-137 -0.07 +/- 0.11 pCi/g 0.21 U,G 713R9 SOIL 606043
SS-G14 K-40 1.7 +/- 1.1 pCi/g 1.4 G 713R9 SOIL 606043
SS-G14 Pa-234m 628 +/- 86 pCi/g 15 G 713R9 SOIL 606043
SS-G14 Pb-212 0.18 +/- 0.22 pCi/g 0.35 U,G 713R9 SOIL 606043
SS-G14 Pb-214 0.15 +/- 0.22 pCi/g 0.36 U,G,J 713R9 SOIL 606043
SS-G14 Th-234 427 +/- 57 pCi/g 30 M3,G 713R9 SOIL 606043
SS-G14 U-235 7.3 +/- 1.3 pCi/g 1.6 LT,G 713R9 SOIL 606043
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Building 1103A Area Characterization
Gamma Spectroscopy Results

Field ID Parameter Result TPU Units MDC Flag
Analytical 
Method Matrix Order Number

SS-P15 Ac-228 0.17 +/- 0.21 pCi/g 0.33 U 713R9 SOIL 606043
SS-P15 Bi-212 0.41 +/- 0.79 pCi/g 1.36 U 713R9 SOIL 606043
SS-P15 Bi-214 0.1 +/- 0.1 pCi/g 0.16 U,J 713R9 SOIL 606043
SS-P15 Cs-137 0.062 +/- 0.063 pCi/g 0.099 U 713R9 SOIL 606043
SS-P15 K-40 0.23 +/- 0.71 pCi/g 1.27 U 713R9 SOIL 606043
SS-P15 Pa-234m 34 +/- 11 pCi/g 8 713R9 SOIL 606043
SS-P15 Pb-212 -0.024 +/- 0.069 pCi/g 0.129 U 713R9 SOIL 606043
SS-P15 Pb-214 0.04 +/- 0.1 pCi/g 0.17 U,J 713R9 SOIL 606043
SS-P15 Th-234 29.6 +/- 4.1 pCi/g 2 713R9 SOIL 606043
SS-P15 U-235 0.51 +/- 0.32 pCi/g 0.48 LT,TI 713R9 SOIL 606043
NOTES:
Sample entries in bold text and yellow highlighting indicate that DU concentrations are higher than or close to the soil sample screening limit of 102 pCi/g.
1 pCi/g Th-234 is equivalent to 1.1 pCi/g DU.  Thus, Th-234 results greater than 92 pCi/g indicate an exceedance of the soil sample screening limit.
* = The laboratory assigned incorrect ID numbers to several incoming samples.  The following substitutions have been made in this spreadsheet: 
       SS-A30 has been corrected to SO-A30, SS-A33 has been corrected to SO-A33, and SS-A36 has been corrected to SO-A36.
G = Sample density differs by more than 15% of LCS density.
J = Result is an estimated value detected at less than the sample-specific MDC.
LT = Result is less than requested MDC, but greater than sample-specific MDC.
M3 = The requested MDC was not met, but the reported activity is greater than the reported MDC.
MDC = Minimum Detectable Concentration
TI = Nuclide identification is tentative.
TPU = Total Propagated Uncertainty
U = Result is less than the sample-specific MDC or less than the associated TPU.

Cabrera Services, Inc. Page 7



APPENDIX D-5 
 

SMEAR SAMPLE RESULTS 



Building 1103A Area Characterization
Smear Sample Results

Field ID Parameter Result TPU Units MDC Flag
Analytical 

Method Matrix Order Number
SM-A05 Gross Alpha 31.4 +/- 5.7 pCi/sample 0.7 724R8 WIPE 606045
SM-A05 Gross Beta 92 +/- 15 pCi/sample 2 724R8 WIPE 606045
SM-A105 Gross Alpha 1.2 +/- 0.58 pCi/sample 0.54 LT 724R8 WIPE 606045
SM-A105 Gross Beta 4 +/- 1.2 pCi/sample 1.4 724R8 WIPE 606045
SM-A115 Gross Alpha 1.67 +/- 0.7 pCi/sample 0.58 LT 724R8 WIPE 606045
SM-A115 Gross Beta 6.4 +/- 1.6 pCi/sample 1.5 724R8 WIPE 606045
SM-A125 Gross Alpha 6.8 +/- 1.7 pCi/sample 0.8 724R8 WIPE 606045
SM-A125 Gross Beta 32.6 +/- 5.7 pCi/sample 1.6 724R8 WIPE 606045
SM-A135 Gross Alpha 4.5 +/- 1.3 pCi/sample 0.6 724R8 WIPE 606045
SM-A135 Gross Beta 12.2 +/- 2.5 pCi/sample 1.5 724R8 WIPE 606045
SM-A145 Gross Alpha 0.18 +/- 0.25 pCi/sample 0.48 U 724R8 WIPE 606045
SM-A145 Gross Beta 0.31 +/- 0.57 pCi/sample 1.29 U 724R8 WIPE 606045
SM-A15 Gross Alpha 2.55 +/- 0.88 pCi/sample 0.61 LT 724R8 WIPE 606045
SM-A15 Gross Beta 5.4 +/- 1.4 pCi/sample 1.5 724R8 WIPE 606045
SM-A155 Gross Alpha 89 +/- 15 pCi/sample 1 724R8 WIPE 606045
SM-A155 Gross Beta 327 +/- 53 pCi/sample 4 724R8 WIPE 606045
SM-A165 Gross Alpha 12.1 +/- 2.5 pCi/sample 0.6 724R8 WIPE 606045
SM-A165 Gross Beta 29.1 +/- 5.2 pCi/sample 1.8 724R8 WIPE 606045
SM-A25 Gross Alpha 5.8 +/- 1.5 pCi/sample 0.7 724R8 WIPE 606045
SM-A25 Gross Beta 12.9 +/- 2.6 pCi/sample 1.6 724R8 WIPE 606045
SM-A265 Gross Alpha 0.11 +/- 0.22 pCi/sample 0.5 U 724R8 WIPE 606045
SM-A265 Gross Beta 0.29 +/- 0.59 pCi/sample 1.34 U 724R8 WIPE 606045
SM-A275 Gross Alpha 0.07 +/- 0.23 pCi/sample 0.57 U 724R8 WIPE 606045
SM-A275 Gross Beta 0.49 +/- 0.6 pCi/sample 1.3 U 724R8 WIPE 606045
SM-A285 Gross Alpha 0.18 +/- 0.27 pCi/sample 0.55 U 724R8 WIPE 606045
SM-A285 Gross Beta 0.99 +/- 0.71 pCi/sample 1.41 U 724R8 WIPE 606045
SM-A35 Gross Alpha 44.5 +/- 7.7 pCi/sample 0.8 724R8 WIPE 606045
SM-A35 Gross Beta 141 +/- 23 pCi/sample 2 724R8 WIPE 606045
SM-A45 Gross Alpha 0.65 +/- 0.42 pCi/sample 0.51 LT 724R8 WIPE 606045
SM-A45 Gross Beta 1.97 +/- 0.84 pCi/sample 1.37 LT 724R8 WIPE 606045
SM-A55 Gross Alpha 0.68 +/- 0.44 pCi/sample 0.57 LT 724R8 WIPE 606045
SM-A55 Gross Beta 1.58 +/- 0.77 pCi/sample 1.33 LT 724R8 WIPE 606045
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Building 1103A Area Characterization
Smear Sample Results

Field ID Parameter Result TPU Units MDC Flag
Analytical 

Method Matrix Order Number
SM-A65 Gross Alpha 2.77 +/- 0.91 pCi/sample 0.56 LT 724R8 WIPE 606045
SM-A65 Gross Beta 6.2 +/- 1.5 pCi/sample 1.5 724R8 WIPE 606045
SM-A95 Gross Alpha 6 +/- 1.5 pCi/sample 0.6 724R8 WIPE 606045
SM-A95 Gross Beta 20.4 +/- 3.8 pCi/sample 1.6 724R8 WIPE 606045
SM-B175 Gross Alpha 12 +/- 2.5 pCi/sample 0.7 724R8 WIPE 606045
SM-B175 Gross Beta 115 +/- 19 pCi/sample 2 724R8 WIPE 606045
SM-B185 Gross Alpha 0.16 +/- 0.25 pCi/sample 0.5 U 724R8 WIPE 606045
SM-B185 Gross Beta 0.86 +/- 0.67 pCi/sample 1.34 U 724R8 WIPE 606045
SM-B225 Gross Alpha -0.09 +/- 0.19 pCi/sample 0.48 U 724R8 WIPE 606045
SM-B225 Gross Beta 0.64 +/- 0.61 pCi/sample 1.28 U 724R8 WIPE 606045
SM-B235 Gross Alpha 0.21 +/- 0.28 pCi/sample 0.52 U 724R8 WIPE 606045
SM-B235 Gross Beta 0.39 +/- 0.61 pCi/sample 1.37 U 724R8 WIPE 606045
SM-B325 Gross Alpha -0.11 +/- 0.19 pCi/sample 0.59 U 724R8 WIPE 606045
SM-B325 Gross Beta 0.11 +/- 0.58 pCi/sample 1.39 U 724R8 WIPE 606045
SM-B75 Gross Alpha 1.8 +/- 0.71 pCi/sample 0.51 LT 724R8 WIPE 606045
SM-B75 Gross Beta 7.9 +/- 1.8 pCi/sample 1.4 724R8 WIPE 606045
SM-B85 Gross Alpha 0.38 +/- 0.34 pCi/sample 0.53 U 724R8 WIPE 606045
SM-B85 Gross Beta 1.45 +/- 0.77 pCi/sample 1.38 LT 724R8 WIPE 606045
SM-C195 Gross Alpha 0.13 +/- 0.25 pCi/sample 0.57 U 724R8 WIPE 606045
SM-C195 Gross Beta 0.3 +/- 0.57 pCi/sample 1.3 U 724R8 WIPE 606045
SM-C205 Gross Alpha 8.3 +/- 1.9 pCi/sample 0.7 724R8 WIPE 606045
SM-C205 Gross Beta 21.1 +/- 3.9 pCi/sample 1.7 724R8 WIPE 606045
SM-C295 Gross Alpha -0.01 +/- 0.19 pCi/sample 0.52 U 724R8 WIPE 606045
SM-C295 Gross Beta 0.1 +/- 0.57 pCi/sample 1.38 U 724R8 WIPE 606045
SM-C305 Gross Alpha -0.01 +/- 0.19 pCi/sample 0.53 U 724R8 WIPE 606045
SM-C305 Gross Beta 0.09 +/- 0.6 pCi/sample 1.44 U 724R8 WIPE 606045
SM-C315 Gross Alpha 0.02 +/- 0.2 pCi/sample 0.55 U 724R8 WIPE 606045
SM-C315 Gross Beta 0.16 +/- 0.6 pCi/sample 1.42 U 724R8 WIPE 606045
SM-D245 Gross Alpha 0.43 +/- 0.35 pCi/sample 0.52 U 724R8 WIPE 606045
SM-D245 Gross Beta 0.19 +/- 0.59 pCi/sample 1.37 U 724R8 WIPE 606045
SM-D255 Gross Alpha 0.17 +/- 0.24 pCi/sample 0.48 U 724R8 WIPE 606045
SM-D255 Gross Beta -0.23 +/- 0.51 pCi/sample 1.33 U 724R8 WIPE 606045
NOTES:
Sample entries in bold text and yellow highlighting indicate that gross activity is higher than or close to the screening limit of 10 dpm / 100 cm2.
1 pCi/sample is equivalent to 2.2 dpm/100 cm2. Thus, alpha results greater than 4.5 pCi indicate an exceedance of the DU screening limit.
U = Result is less than the sample-specific MDC.
LT = Result is less than requested MDC, greater than sample-specific MEC.
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CONTROL CHART DATA 



Model 43-37 092765 Th-230, Daily QC Trend Graph
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Model 43-37 092765 Th-230 (new mylar), Daily QC Trend Graph
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Model 43-37 092765 Sr-90, Daily QC Trend Graph
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Model 43-37 092765 Sr-90 (new mylar), Daily QC Trend Graph
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Model 43-89 469 Th-230, Daily QC Trend Graph
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Model 43-89 469 Th-230 2min, Daily QC Trend Graph
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Model 43-89 469 Sr-90, Daily QC Trend Graph
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Model 43-89 199350 Th-230, Daily QC Trend Graph
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Model 43-89 199350 Th-230 2min, Daily QC Trend Graph
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Model 43-89 199350 Sr-90, Daily QC Trend Graph
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Model 44-20 PR215468 Cs-137, Daily QC Trend Graph
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Model 44-20 PR183465 Cs-137, Daily QC Trend Graph
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Model 44-9 PR145224 Tc-99, Daily QC Trend Graph
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Bicron Microrem C853F Cs-137, Daily QC Trend Graph
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CABRERA ALPHA-BETA COUNTING INSTRUMENT (Rev 5)
Detector: 10/6/2005
Serial #: OK

100 WARNING

Efficiency 
(fraction)

Source 
Nuclide

Source 
Number

Original Source 
Activity (DPM) Source Creation 

Date T1/2 (yr)

Source 
Decayed 
Activity

Required MDA 
(DPM/100cm2)

Control Chart 
& Daily Bkg 
Count Time

Control Chart 
& Daily 
Source-
Sample  

Count Time

Control Chart 
bkg  Average  

α/β cpm

Control 
Chart bkg 1 
sigma, cpm

Control Chart 
Source-bkg 
Average α/β 

cpm

Control Chart 
source 1 

sigma, cpm

Alpha 0.3930 Th-230 1328 17,300 2/28/2006 7.70E+04 17,300 10 20 2 0.06 0.04 6831.2 40.85
Beta 0.2100 Sr-90 1144 4,500 5/12/2004 2.88E+01 4,286 100 20 2 42.14 2.05 1865.8 39.25

Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta
5/22/2006 2 853 13666 3736 0.1 42.7 6832.9 1825.4 PASS PASS PASS PASS 5.78 83 Yes Yes
5/23/2006 2 871 13839 3877 0.1 43.6 6919.4 1895.0 PASS PASS QUESTION PASS 5.78 84 Yes Yes
5/24/2006 2 870 13577 3785 0.1 43.5 6788.4 1849.0 PASS PASS PASS PASS 5.78 84 Yes Yes
5/25/2006 1 903 13507 3704 0.1 45.2 6753.5 1806.9 PASS PASS PASS PASS 5.21 85 Yes Yes
5/26/2006 1 909 13535 3795 0.1 45.5 6767.5 1852.1 PASS PASS PASS PASS 5.21 85 Yes Yes
5/30/2006 2 887 13575 3796 0.1 44.4 6787.4 1853.7 PASS PASS PASS PASS 5.78 85 Yes Yes
5/31/2006 2 878 13422 3869 0.1 43.9 6710.9 1890.6 PASS PASS QUESTION PASS 5.78 84 Yes Yes
6/1/2006 2 834 13418 3781 0.1 41.7 6708.9 1848.8 PASS PASS QUESTION PASS 5.78 82 Yes Yes
6/2/2006 2 848 13574 3722 0.1 42.4 6786.9 1818.6 PASS PASS PASS PASS 5.78 83 Yes Yes
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Calibration Date:Counting Instrument:
Serial #:

2929
1115563 12 month calibration:

NRC 6 Mo Cal. Due Date?Detector Active Area or Area Covered by Smear (cm2):

α MDA 
OK?

Daily Check Source CountsDate Daily Bkg Rate (cpm)Daily Bkg Counts
MDA α (dpm)

Source QC Pass/FailNet Daily Source Rate (cpm) β MDA 
OK?MDA β (dpm)

Bkg QC Pass/Fail
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CABRERA ALPHA-BETA COUNTING INSTRUMENT (Rev 5)
Detector: 10/6/2005
Serial #: OK

100 WARNING

Efficiency 
(fraction)

Source 
Nuclide

Source 
Number

Original Source 
Activity (DPM) Source Creation 

Date T1/2 (yr)

Source 
Decayed 
Activity

Required MDA 
(DPM/100cm2)

Control Chart 
& Daily Bkg 
Count Time

Control Chart 
& Daily 
Source-
Sample  

Count Time

Control Chart 
bkg  Average  

α/β cpm

Control 
Chart bkg 1 
sigma, cpm

Control Chart 
Source-bkg 
Average α/β 

cpm

Control Chart 
source 1 

sigma, cpm

Alpha 0.3930 Th-230 1328 17,300 2/28/2006 7.70E+04 17,300 10 20 5 0.06 0.04 #DIV/0! #VALUE!
Beta 0.2100 Sr-90 1144 4,500 5/12/2004 2.88E+01 4,285 100 20 5 42.14 2.05 1859.7 20.29

Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta
5/26/2006 1 909 9626 0.1 45.5 1879.8 PASS PASS PASS 56 Yes
5/30/2006 2 887 33726 9553 0.1 44.4 6745.1 1866.3 PASS PASS #DIV/0! PASS 2.85 55 Yes Yes
5/31/2006 2 878 34002 9439 0.1 43.9 6800.3 1843.9 PASS PASS #DIV/0! PASS 2.85 55 Yes Yes
6/1/2006 2 834 34047 9505 0.1 41.7 6809.3 1859.3 PASS PASS #DIV/0! PASS 2.85 53 Yes Yes

43-10-1
127216

Calibration Date:Counting Instrument:
Serial #:

2929
1115563 12 month calibration:

NRC 6 Mo Cal. Due Date?Detector Active Area or Area Covered by Smear (cm2):

α MDA 
OK?

Daily Check Source CountsDate Daily Bkg Rate (cpm)Daily Bkg Counts
MDA α (dpm)

Source QC Pass/FailNet Daily Source Rate (cpm) β MDA 
OK?MDA β (dpm)

Bkg QC Pass/Fail
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CABRERA ALPHA-BETA COUNTING INSTRUMENT (Rev 5)
Detector: 10/6/2005
Serial #: OK

100 WARNING

Efficiency 
(fraction)

Source 
Nuclide

Source 
Number

Original Source 
Activity (DPM) Source Creation 

Date T1/2 (yr)

Source 
Decayed 
Activity

Required MDA 
(DPM/100cm2)

Control Chart 
& Daily Bkg 
Count Time

Control Chart 
& Daily 
Source-
Sample  

Count Time

Control Chart 
bkg  Average  

α/β cpm

Control 
Chart bkg 1 
sigma, cpm

Control Chart 
Source-bkg 
Average α/β 

cpm

Control Chart 
source 1 

sigma, cpm

Alpha 0.3930 Th-230 1328 17,300 2/28/2006 7.70E+04 17,300 10 20 4 0.06 0.04 6799.8 40.59
Beta 0.1910 Tc-99 1327 14,800 2/28/2006 2.13E+07 14,800 100 20 4 42.14 2.05 2822.0 26.29

Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta
5/17/2006 2 823 27230 11529 0.1 41.2 6807.4 2841.1 PASS PASS PASS PASS 3.36 64 Yes Yes
5/18/2005 2 830 27303 11339 0.1 41.5 6825.7 2793.3 PASS PASS PASS PASS 3.36 65 Yes Yes
5/19/2006 6 852 27246 11310 0.3 42.6 6811.2 2784.9 FAIL PASS PASS PASS 4.42 66 Yes Yes
5/19/2006 3 845 27246 11310 0.2 42.3 6811.4 2785.3 QUESTION PASS PASS PASS 3.68 65 Yes Yes

Daily Bkg Counts
MDA α (dpm)

Source QC Pass/FailNet Daily Source Rate (cpm) β MDA 
OK?MDA β (dpm)

Bkg QC Pass/Fail

Detector Active Area or Area Covered by Smear (cm2):

α MDA 
OK?

Daily Check Source CountsDate Daily Bkg Rate (cpm)
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Calibration Date:Counting Instrument:
Serial #:

2929
1115563 12 month calibration:

NRC 6 Mo Cal. Due Date?
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