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1.0  INTRODUCTION

This Characterization Survey Report presents the results of characterization survey and
sampling activities conducted in the Building 1103 A 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, 2006¢).

The field measurements and analytical data collected during this effort will be used to support
the development of a Decommissioning Plan for the Building 1103 A 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

W52P1J-04-D-0007/0006 CABRERA SERVICES, INC. 1-1
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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 1103 A 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.

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

In preparation for the characterization of the Building 1103 A 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 (uR/hr). The highest reported contact reading
was 120 uR/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 1103 A area are limited
to DU isotopes (i.e., Uranium-234 [%**U], Uranium-235 [*°U], and Uranium-238 [***U]) and
their short-lived decay progeny (thorium-234 [*Th], protactinium-234m [>*™Pa], and
thorium-231 [**'Th]). 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 2**U, ?*°U, and ***U 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).

W52P1J-04-D-0007/0006 CABRERA SERVICES, INC. 1-3
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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.

W52P1J-04-D-0007/0006 CABRERA SERVICES, INC. 1-4
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Figure 1-1: Building 1103A Area Layout
W52P1J-04-D-0007/0006 CABRERA SERVICES, INC. 1-5



ARL Building 1103A Area
Characterization Survey Report

FINAL

HVAC
GRASS System
..‘-... — 251t 40 ft GRASS
PAVEMENT 1 L 1
HVAC Intake Filters
Shop [
Area
26 ft Floor: Concrete

Ceiling: Wood / Fiberglass Insulation B Idg

Roof: Asphalt Shingle

— 1103A

Bec Main Area L
Panel Floor: Epoxy Covered Concrete 50 ft
Wall Grate Ceiling: Possible Transﬁe Panels
— Roof: Tar and Chip
PAVEMENT
" Entry Area i
Henanneeess Floor: Tile :
Legend 24 ft i Ceiling: Acoustic Tile i V
———  Overhead Garage Door Entry Roof: Tar and Chip
-] Conventional Door Area Support
® Drain 3% Furnace Room
Room
‘I:I’ Exhaust Stack
—]

—_— Cinderblock Wall
——  Sheetrockwall PAVEMENT N—
Ea— Lumber Wall w /Steel Plates Note: Drawing Not to Scale

Figure 1-2: Building 1103A Floor Plan

W52P1J-04-D-0007/0006

CABRERA SERVICES, INC.

1-6



ARL Building 1103A Area
Characterization Survey Report

FINAL

12 ft 30 ft 8.3 ft 12 ft
1 ——
AC Unit AC Unit
South Office North
End Vault Bldg BRL12 End Vault
Cent R Floor: Tile
enter room Ceiling: Tile

Hoor: ('Zoncrete Floor: Concrete Walls: Floor: Concrete

%Illni' Stelelﬂﬂate Ce|||ng Acoustic Tile Sheetrock CEIIIng_ Steel Plate GRASS

%-A&ei Itate Walls: Sheetrock Walls: Steel Plate

2008 Aspha Roof: Asphalt Shingle Roof: Asphalt

Shingle — Shingle

—  ——— 1 >_
10.3 ft 10.3 ft
PAVEMENT R
PAVEMENT
Legend
Overhead Garage Door
—/
Bldg
——] Conventional Door 1103A
E— Sheetrock Wall PAVEMENT
== Steel Plate Wall
— Lumber Wall w /Steel Plates N— "
Note: Drawing Not to Scale

Figure 1-3: Building BRL12 Floor Plan

W52P1J-04-D-0007/0006

CABRERA SERVICES, INC.

1-7



ARL Building 1103A Area FINAL
Characterization Survey Report

I Bldg
n BRL12
GRASS I PAVEMENT
n PAVEMENT
GRASS I
ii vault PAVEMENT
Shed Floor: Concrete
" Ceiling: Steel Plate
Legend Walls: Steel Plate
— Overhead Garage Door Roof: Metal
| Conventional Door
E— Wallboard Wall
— Steel Plate Wall
= 6-ft High Chain Link Fence Bldg 1103B
N—
Note: Drawing Not to Scale

Figure 1-4: Freestanding Vault

W52P1J-04-D-0007/0006 CABRERA SERVICES, INC. 1-8



Building 1103A Area FINAL
Characterization Survey Report

2.0 SCREENING LIMITS, INSTRUMENTATION, AND METHODOLOGY
Specific objectives for the Building 1103 A area characterization survey were as follows:

e 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

e 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:

e 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.);

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

the scan surveys;
e GWS of asphalt and ground surfaces;

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

locations; and

e (ollection 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.

W52P1J-04-D-0007/0006 CABRERA SERVICES, INC. 2-1
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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 1103 A 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

: . Building Surface Transferable Activity Soil Screening
Radionuclide of . L o D
Concern Screening L|n21|t Limit b L|r_n|t
(dpm/100 cm*)? (dpm/100 cm*®) (pCilg)*
DU 100 10 102
dpm = disintegrations per minute cm’ = square centimeters pCi/g = picocuries per gram

#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 P =
0.90 [NRC, 1999)).

® Transferable activity limit represents 10% of the total building surface screening limit, as
recommended in NUREG 1757 (NRC, 2003).

¢ 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 (cm”) was derived for building and structure

W52P1J-04-D-0007/0006 CABRERA SERVICES, INC. 2-2
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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 cm?, 97.6 dpm/100 cm?, and 101 dpm/100 cm? for 2**U, *°U, and ***U,

respectively. The calculated activity fractions are 0.084, 0.012, and 0.904 for 2**U, **°U, and

28U, respectively. The surface screening limit of 100 dpm / 100 cm”® was calculated as

follows:
Gross DU Surface Screening Limit = !
[fl] . [fzj . [“3]
SLi) (SL2) (SLs
Where: f1 23 = Activity fraction of each DU isotope in APG waste
SLi,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 2**U, *°U, and
281, respectively. The soil screening limit of 102 pCi/g was calculated as follows:

Gross DU Soil Screening Limit = !
[fl] . [“2} . [fs]
SLi SL» SL3
Where: f1 23 = Activity fraction of each DU isotope in APG waste
SLi 23= ANL screening level for each DU radionuclide

Surface Contamination/Free Release Limit

The surface release limit of 1,000 dpm/100 cm® 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.

W52P1J-04-D-0007/0006 CABRERA SERVICES, INC. 2-3
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2.1.2 Potentially Hazardous Constituents

Although the primary parameters of interest during the Building 1103 A area characterization
were the isotopes of uranium that comprise DU (***U, *°U, and ***U), 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 2§f(|:nl|:tgr; é)é asbestos-containing material in
Lead 5 mg/L Toxicity characteristic limits specified in 40
Mercury 0.2 mg/L 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 cm®. 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 cm”.

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

Probe | Probe | Efficiency Bkard Scan Pause Dwell
Model No. | Area | Width (cpm c gm) Speed Time | P(n>=1) | Time | P(n>=2)
(cm? | (cm) /dpm) b (cm/sec) | (sec) (sec)
Alpha Measurements
43-37 582 15 0.15 10 6 NA NA 25 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
cm’ = 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 cm? 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 C_i_qunt Backgro_und e Efficiency Background SIS
No ime Count_ Time Are2a (cpm /dpm) (cpm) (dpm /2100
: (min) (min) (cm”) cm®)
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 cm’ = 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 cm® 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 cm? per pCi' was applied to the analytical results to confirm specific locations where

the transferable analysis screening limit of 10 dpm/100 cm? 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 (Nal) 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 (**’Cs) 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.

" 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 (***Th) were used to calculate the amount of DU in the samples by assuming secular
equilibrium between ***U and ***Th, 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% ***U. Thus, the activity concentration of DU in each sample is

calculated as follows:

2347
~ 0.904
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where: DU = Activity concentration of depleted uranium (pCi/g)
P4Th = Activity concentration of surrogate ***Th (pCi/g)
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3.0 SURVEY RESULTS

Characterization activities conducted in the Building 1103 A 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 1103 A 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 1103 A 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 (cm?), 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/cm’, 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 oftf-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

Sample a Count Rate
(dpm/100 cm?)

Statistical Parameter 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 cm® = disintegrations per minute per 100 square centimeters

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

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-AO0S5, 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 >**U, 1.78 pCi/g >*°U, and 99 pCi/g ***U, 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-AO1 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

Sample a Count Rate
(dpm/100 cm?)

Statistical Parameter 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 cm?® = disintegrations per minute per 100 square centimeters
Note: Screening limits are 100 dpm/100 cm? for direct readings and 10 dpm/100 cm? for smear results.

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.

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



Building 1103A Area FINAL
Characterization Survey Report

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 1103 A 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 4-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 >**U, 1.24 pCi/g
23U, and 85 pCi/g 2**U. In addition, the top of one of the concrete samples (from boring
location No. 4) contained 17 pCi/g 2**U, 1.71 pCi/g **°U, and 132 pCi/g >**U. 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

Sample a Count Rate
(dpm/100 cm?)

Statistical Parameter 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 cm® = disintegrations per minute per 100 square centimeters

Note: Screening limits are 100 dpm/100 cm? for direct readings and 10 dpm/100 cm? for smear results.
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3.1.4 Exterior Walls

Results of the exterior wall surveys conducted at Building 1103 A 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

Sample a Count Rate
(dpm/100 cm?)

Statistical Parameter 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 cm® = disintegrations per minute per 100 square centimeters

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

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

Sample a Count Rate
(dpm/100 cm?)

Statistical Parameter 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 cm* = disintegrations per minute per 100 square centimeters

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

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 BRL.12

Sample a Count Rate
(dpm/100 cm?)

Statistical Parameter 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 cm*” = disintegrations per minute per 100 square centimeters

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

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.
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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

Sample a Count Rate
(dpm/100 cm?)

Statistical Parameter 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 cm? = disintegrations per minute per 100 square centimeters
Note: Screening limits are 100 dpm/100 cm? for direct readings and 10 dpm/100 cm? for smear results.

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

Sample a Count Rate
(dpm/100 cm?)

Statistical Parameter Direct Reading I 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 cm? = disintegrations per minute per 100 square centimeters
Note: Screening limits are 100 dpm/100 cm? for direct readings and 10 dpm/100 cm? for smear results.

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

Sample a Count Rate
(dpm/100 cm?)

Statistical Parameter 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 cm* = disintegrations per minute per 100 square centimeters

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

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

Sample a Count Rate
(dpm/100 cm?)

Statistical Parameter 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 cm* = disintegrations per minute per 100 square centimeters

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

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

Sample a Count Rate
(dpm/100 cm?)

Statistical Parameter 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 cm* = disintegrations per minute per 100 square centimeters

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

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

Sample a Count Rate
(dpm/100 cm?)

Statistical Parameter 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 cm? = disintegrations per minute per 100 square centimeters

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

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 1103 A 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

Sample a Count Rate
(dpm/100 cm?)

Statistical Parameter 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 cm? = disintegrations per minute per 100 square centimeters
Note: Screening limits are 100 dpm/100 cm? for direct readings and 10 dpm/100 cm? for smear results.

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
33U, 35U, and 2*0).
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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-GO08, SO-G09, SO-P11, and SO-G12)
exhibited **Th 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 ***Th 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 1103 A 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 Z**Th 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 cm?), an acceptance criterion of +/- 3-sigma (30) 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.
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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:

e The isotopic uranium laboratory duplicate analysis performed on ceiling sample CL-
A13 was outside the laboratory’s precision control limit for 2**U and >**U. The poor

precision was attributed to the heterogeneous nature of sample CL-A13.

e The gamma spectroscopy laboratory duplicate analysis performed on soil sample SO-
P13 was outside the laboratory’s precision control limit for >**"Pa and ***Th.
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:

o 7*U (0.049 +/- 0.028 pCi/g) and U (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 ***U
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and 235

MDC.

U concentrations detected in the method blank were below the requested

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 (***U)
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:

e 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:

e 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
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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 Y4-inch
layer of concrete sample but not in bottom Y4-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:

e The top Y-inch layer of the concrete floor throughout the Main and Shop Areas is

assumed to be contaminated.

e 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.

e Air vent filters throughout the building are assumed to be volumetrically

contaminated.

e Ducts, vents, light fixtures, conduits, ceiling tiles, and any other horizontal surfaces

where dust may accumulate are assumed to be contaminated.

e 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:

e The top Y-inch layer of the concrete floor in the North Vault is assumed to be

contaminated.

e 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.

e 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:

e The east interior wall exhibits at least one area of contamination that should be further

delineated to identify discrete areas of contamination.

e 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 Nal 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:

e 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.

e 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.

e The Adjacent Asphalt exhibits limited areas of contamination that should be further

delineated to identify discrete areas of contamination.
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MATERIALS LICENSE

Pursuant to the Atomic Energy Act of 1954, as amended, the Energy Reorganization Act of 1974 (Public Law 93-438), and Title 10, Code
of Federal Regulations, Chapter |, Parts 30, 31, 32, 33, 34, 35, 36, 39, 40, and 70, and in reliance on statements and representations
heretofore made by the licensee, a license is hereby issued authorizing the licensee to receive, acquire, possess, and transfer byproduct,
source, and special nuclear material designated below; to use such material for the purpose(s) and at the place(s) designated below; to
deliver or transfer such material to persons authorized o receive it in accordance with the regulations of the applicable Part(s). This license
shall be deemed to contain the conditions specified in Section 183 of the Atomic Energy Act of 1954, as amended, and is subject to all
applicable rules, regulations, and orders of the Nuclear Regulatory Commission now or hereafter in effect and to any conditions specified
below.

Licensee In accordance with the letter dated
January 13, 2005,
1. Department of the Army 3. License number SMB-141 is amended in
U. S. Army Research, Development and its entirety to read as follows:

Engineering Command
Army Research Laboratory
2. Aberdeen Proving Ground, Maryland 21005-5066 4. Expiration date June 30, 2011

5. Docket No. 040-06394
Reference No.

6. Byproduct, source, and/or special 7. Chemical and/or physical form 8. Maximum amount that licensee may

nuclear material possess at any one time under this
license

A. Natural Uranium A. Metal and metal oxide A. 100 kilograms

B. Depleted Uranium B. Metal and metal oxide B. 200,000 kilograms

C. Thorium C. Metal and metal oxide C. 100 kilograms

D. Transuranics and D. Contaminants contained in D. Not to exceed 100 picocuries
technetium-99 contaminants in depleted uranium metal and per gram (pCi/g) per
depleted uranium metal oxide transuranic radionuclide and

500 pCi/g total transuranics; not
to exceed 500 pCi/g
technetium-99

9. Authorized use:

A. through D. (1) Research and development as defined in 10 CFR 30.4; (2) fabrication, modification, and
testing of components, parts and/or devices; (3) laboratory analysis and measurement studies;
(4) calibration of the licensee’s instruments; (5) munitions testing; and (6) processing of waste
of other Department of the Army tenants located at Aberdeen Proving Ground.

CONDITIONS

10. Licensed material may be used or stored at the licensee’s facilities located at Aberdeen Proving Ground
and at temporary job sites of the licensee anywhere in the United States.
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License Number

SMB-141
MATERIALS LICENSE Docket or Reference Number
SUPPLEMENTARY SHEET 040-06394

Amendment No. 27

11. A. Licensed material shall only be used by, or under the supervision of, individuals designated, in
writing, by the Radiation Safety Committee. The licensee shall maintain records of individuals
designated as users for 3 years following the last use of licensed material by the individual.

B. The Radiation Safety Officer for this license is Richard A. Markland.

12. The licensee shall not use licensed material in or on human beings except as provided otherwise by
specific condition of this license.

13. The licensee shall not use licensed material in field applications where it is released except as provided
otherwise by specific condition of this license.

14. The licensee is authorized to transport licensed material in accordance with the provisions of
10 CFR Part 71, "Packaging and Transportation of Radioactive Material."

15. Except as specifically provided otherwise in this license, the licensee shall conduct its program in
accordance with the statements, representations, and procedures contained in the documents, including
any enclosures, listed below. The U.S. Nuclear Regulatory Commission's regulations shall govern unless
the statements, representations, and procedures in the licensee's application and correspondence are
more restrictive than the regulations.

A. Application dated April 13, 2001 [011140434]
B. Letter dated July 30, 2001 [ML012200458]

For the U.S. Nuclear Regulatory Commission

N — C_// . ) _."p--_. ’. > _/;
Date December 189, 2005 By P& ‘;n’/:/’/ R’ }K(_g
Elizabeth Ufirich -
Conimercial and R&D Branch
Division of Nuclear Materials Safety
Region |
King of Prussia, Pennsylvania 19406
Monday, December 19, 2005 2:38:53 PM




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 NRC 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 37186.

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 Impacts 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 Impacts 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 NRC 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 Impact Statement. Accordingly, it has been determined that a Finding of
No Significant Impact is appropriate.

List of Pfeparers

James Schmidt, Health Physicist, Division of Nuclear Materials Safety, Region |
Betsy Ullrich, Senior Health Physicist, Division of Nuclear Materials Safety, Region |

List of References
1. NRC License No. SMB-141 inspection and licensing records.

2. “Remediation and Final Status Survey, Transonic Range Depleted Uranium Study Area -
Structures”, Cabrera Services, dated December 28, 2004 [ADAMS Accession Nos.
ML050280349 and ML050280354].

3. “Radiological Final Status survey, Transonic Range - Land Areas, Depleted Uranium
Study Area”, Cabrera Services, dated November 2004 [ADAMS Accession No.
ML050280341).

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 Impact 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.gov/reading-rm/adams.html. Any questions with respect to this action should be

3 ML053410278



Department of the Army
Environmental Assessment

referred to Betsy Ulirich, Commercial and R&D Branch, Division of Nuclear Materials Safety,
Region I, 475 Allendale Road, King of Prussia, Pennsylvania 194086, telephone (610) 337-5040,

fax (610) 337-5269.
Dated at King of Prussia, Pennsylvania this 7" day of December 2005
FOR THE NUCLEAR REGULATORY COMMISSION
/RA/
James P. Dwyer, Chief
Commercial and R&D Branch

Division of Nuclear Materials Safety
Region |

4 ML053410278



Building 1103A Area FINAL
Characterization Survey Report

APPENDIX B

BUILDING SURVEY RESULTS

B1: Building 1103A
B2: Building BRL12

B3: Freestanding Vault/Tool Shed
B4: Building 1103B
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Radiological Survey Results
Building 1103A

Direct Measurements

Smear Measurements

o>

o>

Ssample ID# Sample a , 100 dpm / Instrl;r?ent Sample ID# Sample a , 10 dpm / Instrl;r?ent
(dpm/100 cm®) 100 cm? 2 (count time) (dpm/100 cm?) 100 cm? 2 (count time)
INTERIOR WALLS
Main Area - North Interior Wall
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)
Main Area - East Interior Wall (near lathe and drill press)
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)
Main Area - West Interior Wall
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)
Main Area - East Interior Wall (near Shop Area)
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)
Main Area - South Interior Wall (adjacent to Shop Area)
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)
Shop Area - North Interior Wall
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)
Shop Area - East Interior Wall
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)
Shop Area - South Interior Wall
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)
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Direct Measurements

Smear Measurements

o> o>
Ssample ID# Sample a , 100 dpm / Instrl;r?ent Sample ID# Sample a , 10 dpm / Instrl;r?ent
(dpm/100 cm*) 100 cm? 2 (count time) (dpm/100 cm*) 100 cm? 2 (count time)
Shop Area - West Interior Wall

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)

Entry Area - North Interior Wall in Changing Room
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)

Entry Area - North Interior Wall in Meeting Room
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)

Entry Area - South Interior Wall in Meeting Room
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)

Entry Area - North Wall of Bathroom
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)
CEILINGS
Main Area - Ceiling
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)
Main Area - Ceiling Ducts, Vents, Light Fixtures, Conduits

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)




Radiological Survey Results
Building 1103A

Direct Measurements Smear Measurements
| a> | >

Sample ID# sample a ) 100 dpm / Instrl;r?ent Sample ID# Sample a , 10 dpm / Instrl;r?ent
(dpm/100 cm?) 100 cm? 2 (count time) (dpm/100 cm?) 100 cm? 2 (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)

Shop Area - Ceiling and High Walls
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)
Shop Area - Ceiling Ducts, Fixtures, Conduits
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)
Entry Area - Ceiling in Changing Room (Horizontal Surface)
CL-1103A-186 812.0 yes [ 199350 2min) | | CL-1103A-155 | 179.3 yes 2929 (2min)
Entry Area - Above Ceiling in Changing Room
CL-1103A-196 156.0 yes [ 199350 2min) | | CL-1103A-165 | 20.2 yes 2929 (2min)
Entry Area - Above Ceiling in Meeting Room
CL-1103A-197 36.0 [ 199350 2min) | | CL-1103A-166 | 2.3 2929 (5min)
Entry Area - Above Ceiling in Bathroom
CL-1103A-198 452.0 yes [ 199350 2min) | | CL-1103A-167 | 64.8 yes 2929 (2min)
Entry Area - Above Ceiling at Furnace Room Door
CL-1103A-199 418.0 yes [ 199350 2min) | | CL-1103A-168 | 74.9 yes 2929 (2min)
FLOORS
Main Area - Floor

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)




Radiological Survey Results
Building 1103A

Direct Measurements

Smear Measurements

o>

o>

Ssample ID# Sample a , 100 dpm / Instrl;r?ent Sample ID# Sample a , 10 dpm / Instrl;r?ent
(dpm/100 cm*) 100 cm? 2 (count time) (dpm/100 cm*) 100 cm? 2 (count time)
Shop Area - Floor
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)
Entry Area - Floor in Changing Room
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)
Entry Area - Floor in Meeting Room
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)
Entry Area - Floor in Bathroom
FL-1103A-18 124.0 yes 469 (1min) [ ] FL-1103A-18 3.6 2929 (4min)
Entry Area - Floor in Furnace Room
FL-1103A-19 48.0 469 (1min) [ ] FL-1103A-19 1.7 2929 (4min)
EXTERIOR WALLS
East Wall - northern portion
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)
East Wall - southern portion
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)
South Wall - eastern portion
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)
South Wall - western portion
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)




Radiological Survey Results
Building 1103A

Direct Measurements

Smear Measurements

Sample ID#

Sample a
(dpm/100 cm?)

o>
100 dpm /
100 cm? ?

Instrument

(count time)

Sample ID#

Sample a
(dpm/100 cm?)

o>
10dpm/
100 cm? ?

Instrument
(count time)

West Wall - northern portion
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)

West Wall - southern portion
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)

North Wall

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)
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APPENDIX B-2

BUILDING BRL12
SURVEY RESULTS



Radiological Su

rvey Results

Building BRL12

Direct Measurements

Smear Measurements

o> o>
sample ID# Sample a , 100 dpm / Instrl;r?ent Sample ID# Sample a , 10 dpm / Instrl;r?ent
(dpm/100 cm®) 100 cm? 2 (count time) (dpm/100 cm?) 100 cm? 2 (count time)
INTERIOR WALLS
Central Room - walls at 1 meter height
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)
Central Room - walls at 2 meter height
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)
North Vault - walls at 1 meter height
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)
North Vault - walls at 2 meter height
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)
South Vault - walls at 1 meter height
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)
South Room - walls at 2 meter height
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)
CEILINGS
Central Room - ceiling
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)
North Vault - ceiling
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)




Radiological Survey Results
Building BRL12

Direct Measurements

Smear Measurements

o>

o>

sample ID# Sample a , 100 dpm / Instrl;r?ent Sample ID# Sample a , 10 dpm / Instrl;r?ent
(dpm/100 cm®) 100 cm? 2 (count time) (dpm/100 cm?) 100 cm? 2 (count time)

South Vault - ceiling
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)

FLOORS

Central Room - floor
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)

Office - floor
FL-BRL12-215 98 199350 (2min) [ [ FL-1103A-184 7.5 2929 (2min)
North Vault - floor

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)

South Vault - floor
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)

EXTERIOR WALLS

East Wall

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)




Radiological Survey Results
Building BRL12

Direct Measurements

Smear Measurements

o> o>
sample ID# Sample a , 100 dpm / Instrl;r?ent Sample ID# Sample a , 10 dpm / Instrlir?ent
(dpm/100 cm?) 100 cm? 2 (count time) (dpm/100 cm?) 100 cm? 2 (count time)
South Wall
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)
West Wall
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)
North Wall
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)
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APPENDIX B-3

FREESTANDING VAULT / TOOL SHED
SURVEY RESULTS



Radiological Survey Results
Freestanding Vault/Shed

Direct Measurements

Smear Measurements

a > o>
Sample ID# J Sa;ngge ¢, 100 dpm / (Ln;lj:ir:;n;) Sample ID# q Sa;ngge ¢, 10dpm/ (Ln;:;tir:;n;)
(dpm/100 cm’) 100 cm?? (dpm/100 cm’) 100 cm??
INTERIOR WALLS
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)
CEILING
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)
FLOOR
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)
EXTERIOR WALLS
East Wall
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)
South Wall
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)
West Wall
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)
North Wall
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)
Tool Shed
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)
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APPENDIX B-4

BUILDING 1103B
SURVEY RESULTS



Radiological Survey Results
Building 1103B Exterior Walls

Direct Measurements Smear Measurements
| a> | >
Sample ID# sample a ) 100 dpm / Instrlir?ent Sample ID# Sample a , 10 dpm / Instrlir?ent
(dpm/100 cm®) 100 cm? 2 (count time) (dpm/100 cm?) 100 cm? 2 (count time)
EXTERIOR WALLS
North Wall
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)
West Wall

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)
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Building 1103A Area FINAL
Characterization Survey Report

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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APPENDIX C-1

CENTRAL ASPHALT PAVEMENT AND GROUNDS
SURVEY RESULTS - FIGURE



SO-G04
X=478380.695 Y=201306.802
CPM=26043

SO-G01
X=478376.21 Y=201295.155
CPM=15317

SO-P11/SS-P15
X=478400.165 Y=201279.831
CPM=81515

SO-G12
X=478399.761 Y=201274.635
CPM=164039

SO-P06
X=478382.855 Y=201268.958 SO-G07
CPM=37993 X=478393.162 Y=201270.274
CPM=52577
SO-G10
X=478393.782 Y=201261.257
CPM=72103

SO-G09 / SS-G14
X=478391.639 Y=201248.873

CPM=69112
SO-G08
X=478397.714 Y=201247.302
CPM=62052
SO-P05 / AS-P05
X=478399.143 Y=201236.395
CPM=28214
SO-G03
X=478390.306 Y=201224.741 SO-G02
CPM=22196 X=478407.826 Y=201226.741
CPM=20332
i
Legend Building 1103A Area
+ sample Locations Aberdeen Proving Ground, MD
1'm CPM Contour Gamma Walkover Survey Results
W E [ 1,960 - 20,000 and Sample Locations
I 20.001 - 25,000 Date: 12/2006 File Name: Fig C-1
5 zi’szi i zz’zzz Project #: 05-3060.06 Prepared By: BP
10 5 10 Meters [ s5.001.- 40,000 ;
[] 40,001 - 45,000 & CABRERA SERVICES Figure




APPENDIX C-2

CENTRAL ASPHALT PAVEMENT AND GROUNDS
SURVEY RESULTS - DATA
(ON CD)



Building 1103A Area Characterization Survey

Gamma Walkover Survey Results

Surface Subsurface

CPM Northing Easting ZSCORE Sample ID 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 478397.714 521 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-GO07

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



APPENDIX C-3

ADJACENT ASPHALT PARKING LOT
SURVEY RESULTS



Survey of parking lot east of 1103A yard

Performed 5-30-06 using 43-37 and a 2224
»&"p\"w Pt B

v h e -~
Sueveyed by V\/Fﬁngame and R Markland |

i Surveys in this 10m x 10m area using a 43-37 show
contamination starting at the gate and dropping off to
“|background at about 10m.

Background was ~150 CPM an the asphalt. Count rates

Contarmination did seem to be concentrated in the
cracks and iow spots on the surface.

i
) ‘ _|ranged from a high of ~1000CPM to background at 10m.|

Survey along this (easti) edge of the parking lot
indicated that there is contamination in the low spots
here and higher readings where the lot meets the soil.
Readings from detectable above 150cpm background
to 600 to 700 at the grassy edge

 Building 11038

1

. |
| ’ ‘East gate to 1103A Yard

<

‘North : ;




Building 1103A Area FINAL
Characterization Survey Report

APPENDIX D

VOLUMETRIC SAMPLE
COLLECTION AND ANALYSIS RESULTS

D1: Sample Collection Field Sheets
D2: Chemical Analysis Results
D3: Isotopic Uranium Results
D4: Gamma Spectroscopy Results
DS: Smear Sample Results
D6: Analytical Laboratory Data Packages (on CD)

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



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.



CABRERA SERVICES FIELD DATA RECORD
RADIOLOGICAL » ENVIRONMENTAL » REMEDIATION SURFACE / SUBSURFACE S0IL SAMPLING

PROJECT  ARL Building 1103A Characterization JOB NUMBER  05-3060.06, Task 3 DATE [ﬁ - f - O(ﬁ
Locationn  ASphalt Aret scrwirvtve smar 1000 =0 (455 CONTAINERTME ™
{ -
FIELD SAMPLE ID AS- P05 AG SAMPLES COLLECTED  FH A
SAMPLE DATA EGUIPMENT INFORMATION
DEPTH OF SAMPLE 0 - 0 * 5 FT(BGS) TYPE OF SQiL: EQUIFMENT USED: DECOM FLUADS USED:
TYFE OF SAMPLE. [ JDISCRETE [ joreamc [¥JHanND CORER 7 AUGER T orwarer N2 Purce
[Jeomposie ES) [ Jss.spoon [ JroTasLs weter
[ loraver s 5. sHOVEL s TROWEL [ Jucuvox soLumion
LOCATION COOREINATES oy 6% [etar [ lss. seatuia Nomer_ DI WIELY
3 ' XloTr=r [ JeEcrProBE
48344 143 / 201236 .395 asp halt [otHer RINSATE BLANK iD

RADIOLOGICAL MEASUREMENTS AT SAMPLE LOCATION

BEFORE SAMPLE COLLECTION AFTER SAMPLE COLLECTION DETECTOR METER

ﬂglalﬂj cpm cpm Type: 4"‘[' ’9\0 Type: 3.39. l
Serial No.: EE_Q { 54’{78 Serialhc: A §5 54

SAMPLE OBSERVATIONS (e.g., [ocation, taxture, eolor, odor, etc.) ) .

1) Blatk/grey chunde of asphatt, ~3'x5"x0.5" (plashic by )

A) ~ " ¢ A" &Sphidt core, bittk W WL grey stores embeddad
N it (Wrpped Sepdrataly).

-See S0-P0S for [ocahon deseription .

SAMPLE ANALYSES BOTTLE TYPE/
METHOD PRESERVATION VOLUME SAMPLE
PARAMETER NUMBER METHOD REQUIRED COLLECTED

[¥] DEPLETED URANUM (BAMMASPEC)  EPABI1.1M Nane 1@ 16 oz. plastic & (&)
] ' (.

1 LI

(I U

J 1

T TWO ASphILLE Stmples gssoclpbid with $0-POS.

saeizoey: & . (LASE l D. KMQ{/!
RECEIVED BY: M. Driscoil




CABRERA SERVICES FIELD DATA RECORD
4 RADIOLOGICAL - ENVIROMMENTAL » REMEDIATION VOLUMETRIC SAMPLING

PROJECT ARL Building 1103A Characterization JOBNUMBER 053060 06, Task 3 DATE lefi |6k
LOCATION 1D HHOAA ACTIVITYTIME START A7F30 eno 0830 CONTAINER TIME —
FIELD SAMPLE iD CL-Al3 QC SAMPLES COLLECTED Nl
SAMPLE DATA MATERIAL: EQUIPMENT INFORMATIGH
[T waLieoarn ) EQUIFMENT USED: DECON FLUIDS USED:
TYPE OF SAWPLE. | JOIDISCRETE ] cerLms TLE (o) [ JHan corer s AUGER [ Joiwarer Nz PURGE
[ lcovrosme [ rioormieFLy [ Iss.spoon [ JroTaBLE WaTER
[ IrameT cHiP 7T [Ja5. sHOVEL s TROWEL [ uaunox soLumion
LOCATION COORDINATES [ ]emEaR 51 [s.5.spatULA Flomer_Di_(LAkL
athroom [ lothes [ leecrraeE
[KoTer ' RINSATE BLAKID
knife.

RADIOLOGICAL MEASUREMENMTS AT SAMPLE LOCATION

BEFORE SAMPLE COLLECTION AFTER SAMPLE COLLECTION DETECTOR METER
cpm cpm Type: Type:
Serial No. Serial No

SAMPLE OBSERVATIONS (e.g., [ocation, texture, color, odor, ete.) , . . .
~3"%3"¢0.5" Crutk Of SLLroctk. Leding Tite, relatively untact
wiont Correr Crumbliing ; 18n &iferior and whitegrey Lnfenor.

SAMPLE AMALYSES BOTTLE TYPE/
METHOD PRESERVATION VOLUME SAMPLE

PARAMETER HUMEER METHOD REQUIRED COLLECTED
ISOTOPIC URANUM (ALPHA SPEC}  ASTM 3872-80M Mans 1@ 4 oz. plastic ®
Il GROSSALFHA[BETA(SMEARS) EPA960.0 MNone 1 plastic bag M
] RCRAMETALS (TCLP) ERA T31B010/7470 Cool4°C 1@ Goz. glass X
] rPces EPA 8082 Cool4°C 1@ 40z, glass ]
[] aseesTOS NIGSH 7400 pone 1@ 4 oz. plastic (|
NOTES

Two Swmples Were. collected from this location

saupEney. B, Cldike /D . de@(,wj
recevenBr._ AR, Driscol|(




CABRERA SERVICES FIELD DATA RECORD
RADIOLOGICAL - ENVIRONMENTAL » REMEDIATION VOLUMETRIC SAMPLING

PROJECT  ARL Building 1103A Charactsrization JOB NUMBER  05-3060.06, Tack 3 DATE 1 10k
LOCATION 1D [T EY: actviyTiME sTaRT O30 eno 0830 CONTAINER TIME -
recosaveeiln  (L-A1S  (A) 0C SAMPLES COLLEGTED nif
SAMPLE DATA MATERIAL: EQUIPMENT INFORMATION
[ vt LBOARD pAL) EQUIPMENT USED: DECON FLUIDS USED:
e oF saele:  PKoiscreTE Klceume e L) [ JHano corer 7 AUGER [ ot waTER Nz PURGE
[ Jcompostre TrioormEF) [ Jas.sr00N [JraTasLe water
__JPaNT cHIP (FT) [Tss. sHove r TRoweL [ uoumox soLuTion
LOCATION COORDINATES I lavEAR (3 [ s smatuia Komer_PI idEer
inniy (Zﬁﬁ (L [TlorHer [JoEcProBE
KoTHer o RINSATE BLANK ID
enife.

RADIOLOGICAL MEASUREMENTS AT SAMPLE LOCATION

BEFORE SAMPLE COLLECTION AFTER SAMPLE COLLECTION DETECTOR METER
cpm cpm Type: Type:
Serial No: Serial No -

SAMPLE OBSERVATIONS fe.g., location, texture, color, edor, etc.)

8" 4" K0.S" pLace of drop-eedlin U, harder, pebbly ouker

Swrface wi LM on hferor Stde, ary .
SAMFLE ANALYSES BOTTLE TYPE
METHOD PRESERVATION VOLUME SAMPLE
PARAMETER NUMBER METHOD REQUIRED COLLECTED

[ ISOTOPIC URANUM (ALPHA SPEC)  ASTM 3872-90M None 1 @ 4 oz. plastic K]
[7]  GROSS ALPHA/BETA (SMEARS) EPA 800.0 MNone 1 plastic bag 1
E RCRAMETALS (TCLF} ERPA13THB010T470 Coal 4°C 1@ B oz glass Eﬁ
1 rPces EPA 5087 Coal 4°C 1@4 oz glass 1
[T} asBESTOS NOSH 7400 None 1@4 oz. plastic [

NOTES . ) -
Two sumples were coliceted from Hus [OCRLLON .

SAMPLED BY: é ﬂf&l’m, [D. Km%

recenvener ML DHSCO I




\ CABRERA SERVICES FIELD DATA RECORD
RADIOLOGICAL » ENVIRONMENTAL » REMEDIATION VOLUMETRIC SAMPLING

PROJECT  ARL Building 1103A Characterization JOB NUMBER  (5.3080.06, Task 3 DATE {r Z i i()b
oufer
LocaTionD  f{ - ACTMITYTIME START 3730 eno 0830 CONTAINER TIME -
FIELD SAMPLE ID CL-AIT (&) acsamFLEscoLecTEr R4
SAMPLE DATA MATERIAL EQUIPMENT INFORMATION
[ JwaLeoarD (wy) EQUIPMENT USED: DECCN FLUIDS USED:
TYPE OF SAMPLE:  [PA|DiSCRETE [Kcewms e @ [ HAND CORER / AUGER [ JorwaTteR N2 PURGE
[Jcomrosme [ JrLoor TE FL [Tls.s.sPoon [ JroTasLe waTer
[ JranT cHe e [ =5, sHoveL: TROWEL [ Juounox soLumion
LOCATION COORDINATES [Camear mwy [Ciss. sPatuia Kiemer DI Ak
duter Qfﬁ le) [Jomher [ lsEomroBE
[Rorer I%F _ RINSATEBLANKD
T

RADIOLOGICAL MEASUREMENTS AT SAMPLE LOCATION

BEFCRE SAMPLE COLLECTION AFTER SAMPLE COLLECTION DETECTOR METER
cpm cpm Type: Type:
Serial No Serial No

SAMPLE OBSERVATIONS {e.g., location, texture, color, odor, ete.) ; . .
~4TCET X 05" pues of dfopfcewcggﬁ le s harder, pebbly ouvter
Surface wiinsulatian on (nferior side/; dry.

SAMPLE ANALYSES BOTTLE TYPE
METHOD PRESERVATICN VOLUME SAMPLE
PARAMETER NUMBER METHOD REQUIRED COLLECTED

[E ISOTOPIC URANIUM (ALPHA SPEC)  ASTM 3872-00M Mane 1 @ 4 oz. plastic A&
[] GROSSALPHA/ BETA (SMEARS) EPA 9080 None 1 plastic bag 1
[0 RCRAMETALS (TCLF) EPA £311/6010/7470 Coot4°C 1@ B oz. glass B
[T PcBS EPA 8062 Coot4°C 1 @40z glass |
[} assesTOS NIOSH 7400 None 1@ 4 oz. plastic 1
NOTES

TWo samples were colleeted From +ais location.

savpLEn By B, (AL K(/[ D. ﬂ;&g

receveney: AL Driscol




CABRERA SERVICES

RADIGLOGICAL « ENVIRONMENTAL » REMEDIATION

FIELD DATA RECORD
VOLUMETRIC SAMPLING

DATE 5-A4--0fp

PROJECT  ARL Building 1103A Charactetization JOB NUMBER  05-3060.06, Task 3
LOGATION 1D [HO3A ACTIVITY TIME START 0415 eEnD A0 CONTAINER TIME
FIELD SAMPLE ID CLPT-AQI ac sAMPLEs coLLecTEn NG
SAMPLE DATA MATERIAL: EQUIPMENT INFORWMATION
[ Jwal=oarD (i EQUIPMENT USED: DECON FLUIDS USED:
TYPE OF SaWPLE.  [M|DISCRETE [ Jerumenie [ ]HanD coORER/ AUGER [ JoiwaTzr 12 PURGE
[ Jcovrosme [Trioor e ¢y [Mas. sPoon [ JrotaaLe warEr
BEIPaNT cHP @) W5 5. sHOVEL  TROWEL [ lucumox soLumon
LOCATION COORDINATES [ JaMEaR 50) [ 55 sPaTULA Momer_Di_ A"
Snuar g [ oter [_Ie=oProsE
[ JotHer RINSATE BLANK ID
RADIOLOGICAL MEASUREMENTS AT SAMPLE LOCATION
BEFORE SAMPLE COLLECTION AFTER SAMPLE COLLECTION DETECTOR METER
4 oL la’”Sé cpm cpm Type: ﬂ_ié ’2 4 Type: 332 4‘
Serial No.: 4‘[0 4 Serial Mo.:
SAMPLE OBSERVATIONS {e.g., location, texture, color, oder, etc.)
Grey paunt Chips, paiung off of Lkny.
SAMPLE AMALYSES BOTTLE TYPES
METHOD PRESERVATION VOLUME SAMPLE
PARAMETER NUMBER METHOD REQUIRED COLLECTED
ISOTOPIC URANIUM {ALPHA SPEC)  ASTM 3372-80M Nane f @4 oz. plastic X
[[] 6ROSSALPHA/BETA (SMEARS) EPAS0CA Nane 1 plastic bag [
[l RCRAMETALS (TCLF) EPA 1311/5010/7470 Coof4°C 1@ B oz glass ]
X rees EPA 8082 Cool 4°C 1@4 07. glass e
[]  asBESTOS NIOSH 7400 Naone 1{@ 4 oz. plastic M
NOTES

Location wWds in NW orner of maun work room.

SAMPLED BY: 6 EGMID me{/j

RECENED BY:

M. Driscoi l




CABRERA SERVICES FIELD DATA RECORD
VOLUMETRIC SAMPLING

RADIOLOGICAL » ENVIRONMENTAL y REMEDIATION

PROJECT ARL Building 11034 Characterization JOBNUMBER  05-3060.06, Task 3 DATE 5-24- 0le
LOCATION 1D f103A activirvtive  staet_84i5 enoc AIO CONTAINERTIME
FIELD SAMPLE ID CiLPT-AOR acsampLEscortecten . N A
SAMPLE DATA MATERIAL: EQUIPMENT INFORMATION
[ Jwereoarn pany EQUIPMENT USED: DECON FLUIDS USED:;
TYPE OF SAWPLE: [ IDISCRETE [Jeeune ey [ JHanin cORER f AUGER [ Iorwarer 2 PURGE
[ Jcommosme CroorTiEFy [ )ss.sroon [ lrotasie water
IX]ePanT cHiP (PT) W55, SHOVEL 7 TROWEL [ Juounox soLumon
LOCATION COORDINATES [ Ismenr (300 [ Iss. spanaa Kloner DI WAL
Snudr * {31 [ Jother [ leEorreEE
[_lotHer RINSATE BLANK 1D
RADIOLOGICAL MEASUREMENTS AT SAMPLE LOCATION
BEFORE SAMPLE COLLECTION AFTER SAMPLE COLLECTION DETECTOR METER
4 ps Zngé cpm cpm Type: 45 '34 Type: 91234'

Serial Mo ifpﬂ Serial Na:

SAMPLE OBSERVATIONS (e.g., locdtion, texture, color, odor, ste.)

drey paint Chips, peling from auiing.

SAMPLE AMALYSES BOTTLE TYPE/
METHOD PRESERVATION VOLUME SAMPLE

PARAMETER NUMBER METHCD REGUIRED COLLECTED
[l ISOTOFIC URANUM (ALPHASFEC)  ASTM 3972-80M None 1@ 4 oz. plastic X
[C1 GROSSALPHABETA (SMEARS) EPA 9000 None 1 plastic bag ]
RCRAMETALS (TCLP) EPA 1311/600/7470 Conl4°C 1 @B oz. glass X7
PCBS EPA 8082 Caol4°C 1@ 4 oz. glass |
[] assestos NIOSH 7400 None 1 @4 oz. plastic ]
NOTES

Location was in +Hi middie of Hu maun worte room, along
e Last widl. | - i

sseeney: B (ke | D. MTM{/’{
RECEVED BY: M. Dhscoii




FIELD DATA RECORD
VOLUMETRIC SAMPLING

CABRERA SERVICES

5% RADICLOGICAL+ENVIRONMENTAL v REMEDIATION

PROJECT  ARL Building 17034 Characterization JOB MUMBER  05-3060.08, Task 3 pate  5-36-0f
LOCATION ID BELi actviryTive starT (B30 eno [ADD CONTAINERTIME
FIELD SAMPLEID CLPT-RO3 oc sampLes coLLeeten MHTA
SAMPLE DATA MATERIAL: EQUIPMENT INFORMATION
[ lwaLi 80ARD (wL) EQUIPMENT USED: DECON FLUIDS USED:
TYPE OF SAWPLE. [ WDISCRETE [eeuwemiewcy [ JHanD cORER / AUBER [ IowaTter N2 PURGE
[ Jeomposme [CroormiEeFy [ss.5r00N [ iPOTABLE WATER
AeanT cHie ey Ess. SHOVEL / TROWEL [ ucumox soLuTion
LOCATION COCRDINATES [ IsmeaR (sm) [ Js5.sPatula Yioner_Di AL
Sy #1€% [JoTHer [_JeEcrroBE
[ JoTHer RINSATE BLANKID
RADIOLOGICAL MEASUREMENTS AT SAMPLE LOCATION
BEFORE SAMPLE COLLECTION AFTER SAMPLE COLLECTION DETECTOR METER
l Dilfq'fé epm cpm Type: 4‘3'94 Type: 5{334‘

Serial Mo.: £ﬂ§35'0 Serial Mo.:

SAMPLE OBSERVATIONS {e.4., [ocatlon, taxture, coler, odor, ets.)

Tan/eream eolored pant crups, paiindg from cedanyg.

SAMPLE ANALYSES BOTTLE TYPE/
METHOD PRESERVATION VOLUME SAMPLE
PARAMETER NUMEER METHOD REQUIRED COLLECTED
[] 150TOPIC URANIUM (ALPHASPEC)  ASTM 3372-80M None 1@4 oz, plastic tvd
[[] GROSSALPHA{BETA(SMEARS) EPA900.0 None 1 plastic bag 3
[X] RCRAMETALS (TCLP) EPA 1311/6010/7470 Coo 4°C 1@ 8oz glass
[X) eces EPA 8082 Coot £°C 1@4 oz. glass
[] AsBESTOS NIOSH 7400 None 1 @4 oz. plastic 1
NOTES

LoCaton WAS tn main shop room.

sawpeney B, (@it f D. Ktﬁ?f'«(’iﬂ’@
receveney: M. Pnscold




CABRERA SERVICES FIELD DATA RECORD
RADIOLOGICAL » ENVIRONMENTAL  REMEDIATION VOLUMETRIC SAMPLING

PROJECT  ARL Building 11034 Characterization JOB NUMBER  05-3060.05, Task 3 pare  5-Al-0fe
LOCATION 1D VLt AcTvTYTIME STaRT 0730 enp JRO0D CONTAINER TIME —
FIELD SAMPLE ID LPT- 0 0C SAMPLES CoLLECTED N A
$AMPLE DATA MATERIAL: EQUIPMENT INFORMATION
[ st moarD ALy EQUIPMENT USED: DECON FLUIDS USED:
TYPE OF SAMPLE:  [X]DiscreTs [ Jeeims Ty [ JHanD corER/ AUGER [ Jonwater y2 PURGE
[ Jcoumrosms [T rLoor T Fy [s5.sP00N [ lrorase waTeR
[XPanT chie Py [Wls 5. SHOVEL 7 TROWEL [ Tuqumox soLuTIon
LOCATION COORDINATES [ ]sMEnR (sM) [ Js5. sPaTULA Komer D 1 Ak
Sruedr # (45 [JoTHer [ ]6ECFROBE
[ JotHeER RINSATE BLANK ID

RADIOLOGICAL MEASUREMENTS AT SAMPLE LOCATION

BEFORE SAMPLE COLLECTION AFTER SAMPLE COLLECTION DETECTOR METER
| ol l “gff'ﬂ epm cpm Type: f{:& -%4 Type: 3334’
Serial No iQQ .‘3.50 Serial No..

SAMPLE OBSERYATIONS (e.g., location, texture, celar, edor, et¢.)

eust-color paint ahips , pellng from ey .

SAMPLE ANALYSES BOTTLE TYPE/
METHOD PRESERVATION YOLUME SAMPLE

PARAMETER NUMBER METHCD REQUIRED COLLECTED

[X] IsOTOPIC URANIUM (ALPHA SPEC)  ASTIM 3972-90M Mane 1@ 4 oz. plastic ]

[[] GCROSSALPHA/BETA (SMEARS) EPAB00.0 Mone 1 plastic bag ]

[A] RCRAMETALS (TCLF) ERA 131460107470 Cool 4°C 1@ Boz. glass X

E] PCBS EPA B0BZ Cool 4°C 1@ 4 oz. glass

[ aseEsTOS NIOSH 7400 Rore 1@4 oz. plastic ]

NOTES

RECEVED BY: M. DPriscoil




CABRERA SERVICES FIELD DATA RECORD
= RADICLOGICAL - ENVIROMMENTAL v REMEDIATION YOLUMETRIC SAMPLING

PROJECT  ARL Building 1103A Characterization JOBNUMBER  05-3060.06, Task 3 DATE e-1-0Lle
LOCATION ID 1103 A ACTiVITYTIME START JAIQ  EnD | 40D CONTAINER TIME
FIELD SAMPLEID Fi-Al4 OC SAMPLES COLLECTED {114
SAMPLE DATA MATERIAL: EQUIPMENT INFORMATION
[ Jwalsoaro e EQUIPMENT LSED: DECON FLUDS USED:
TYPE OF SAMPLE: [ |DISCRETE [ JeEmeTLE (cL [WHAND CORER s AUGER [ |t waTER NI PURGE
[ Jcovposme BFLoor TLE (FL) [(ss. spoon [ JroTasie water
[T IranT cHe Ty [ I5.5. sHOVEL f TROWEL [ Juoumox soLumon
LOCATION COORDINATES [ JsMEsR (5M) [ ]s.5.sPatuLa Nlomer Di (Jdter
bid-Hioom [otHer [ lesorrose
Clorrer RINSATE BLANK. ID

RADIOLOGICAL MEASUREMENTS AT SAMPLE LOCATION

BEFORE SAMPLE COLLECTION AFTER SAMPLE COLLECTION DETECTOR METER
cpm cpm Type: Type:
Seriat No.: Serial No.:

SAMPLE OBSERVATIONS (e.q., locaticn, texture, color, odot, ete.}

SAMPLE ANALYSES BOTTLE TYPE/
METHOD FRESERVATION VOLUME SAMPLE
PARAMETER NUMBER METHOD REQURED COLLECTED
]  1SOTOPIC URANIUM (ALPHA SPECY  ASTM 3872-90M None 1 @ 4 oz. plastic |
[l GROSSALPHA/BETA (SMEARS) EPASDG0 Mone t plastic bag 1
] RCRAMETALS (TCLR) EPA 1311/8010/7470 Cool4°C 1@ Boz. glass 4}
X} rees EPA 8082 Caot 4°C 1@4 0z glass 574
1 asBESTOS NIOSH 7400 None 1 @4 oz. plastic 1
NOTES

SAMPLED BY: MBHS@“ /[/U ﬁ/!f!l’l@m
receveney_ ff . Pm S ¢él/




CABRERA SERVICES FIELD DATA RECORD
RADIGLOGICAL - ENVIRCHMENTAL» REMEDIATION VOLUMETRIC SAMPLING

PROJECT  ARL Suilding 14034 Characterization JoB NUMBER  05-3060.06, Task 3 DATE 5-24-00
LOCATION 1D 1103A ACTMTYTIME START END CONTAINER TIME -
FIELD SAMPLE ID FL-A2i OC SAMPLES COLLECTED nila
SAMPLE DATA MATERIAL EQUIPMENT INFORMATION
[ Jwali BoarD oA EGUIPMENT USED: DEGON FLUDS USED:
TYPE OF savPLE:  [AIDISCRETE [ JosmG TiE L) DXIHaND CORER 1 AUGER [ImwaTer N2 PURGE
[ JcomposiTe T lroormiEFy [ 1s5 sPoon [ JroTaBLE waTER
[ IPAINT cHIP (PT) [0X}s.5. SHOVEL / TROWEL [ Juoumox souuman
LOCATION COORDINATES [ aMenR (50 [ ss seatuia Bomer _Df Q6L
Core #2 Klomer leeorProBE
feofi . [ Jorhen RINSATE BLANK ID
rrﬂ%na,f

RADICLOGICAL MEASUREMENTS AT SAMPLE LOCATION

BEFORE SAMPLE COLLECTION AFTER SAMPLE CCLLECTIOM DETECTCOR METER
cprm cpm Type: Type:
Serial No; Serial No -
SAMPLE OBSERVATIONS {e.g., location, texture, color, oder, etc.) .

Black puee of footing material [expdnsion joint.

SAMPLE ANALYSES BOTTLE TYPES
METHOD PRESERVATION YOLUME SAMPLE

FARAMETER NUMBER METHOD REGUIRED COLLECTED

M ISOTORIC URAMUM (ALPHA SPEC)  ASTM 3872-80M Naone 1@ 4 oz. plastic {g]

[0 oGROSSALPHA/BETA (SMEARS) EPA G000 None 1 plastic bag ™M

[] RCRAMETALS (TCLP) EPA 1311/8010/7470 Cool 4°C 1 @90z glass [

] eces EPA 8082 Cool4°C 1@4 0z glass —

[] ~asBEsTOS NIOSH 7400 Nane 1@4 vz plastic 1

NOTES .

Foofing madteriad  bisected Ortgirnﬁl Gore boring * 2 [ocataon, and
Was “cotfectid onee boring was widened .

saweieoey MU, Fild i ﬂﬂﬂm

RECENVED 2Y; M. Priscoll




CABRERA SERVICES

i RADICLOGICAL - ENVIRGRIMENTAL » REMEIHATION

FIELD DATA RECORD
VOLUMETRIC SAMPLING

i
PROJECT  ARL Building 1103A Characterization JOB NUMBER  05-3060.06, Task 3 DATE 5-24-0
LOGATION ID {103A acTviTyTiME sTaRT IO eno {400 CONTAINERTIME _ —
FIELD SAMPLE ID FL-P43 ac sampPLES coLtecten NI A
SAMPLE DATA MATERIAL: EQUIPMENT INFORMATION
[ hwasoarn EQUIPMENT USED: DECON FLUIDS USED:
TYPE OF savpLE: S IDISCRETE lemiune TiE (b [ ano corer / AUGER [_Jorwater N2 FuRGE
[leomrosme [_IFLoOR TIE (FL) [Js.sroon [ JPotaete waTeR
[ iPanT cHPPT) {55 sHOVEL/ TROWEL [T ucunox soumon
LOCATION COORDINATES { |sMEAR (3M) []ss. seatuLa Komer DI ABLU
dore# | loTHer [ Je=arrose
concrete [ Joter RINSATE BLANK ID
core
RADIOLOGICAL MEASUREMENTS AT SAMPLE LOGATION
BEFORE SAMPLE COLLECTION AFTER SAMPLE COLLECTON DETECTOR METER
cpm com Type: Type:
Serial No.: Seriat No..
SAMPLE OBSERVATIONS {e.g., location, texture, color, odor, etc,)
" " if
" qoreg With (" depth.
SAMPLE ANALYSES BOTTLE TP
METHOD PRESERVATION YOLUME SAMPLE
PARAMETER NUMBER METHOD REQURED COLLECTED
[#] ISOTOPIC URANILM (ALPHA SPEC)  ASTM 3372.80M None 1@ 4 oz. plastic X
[] GROSSALPHAJBETA (SMEARS) EPA 900.0 hone 1 plastic bag _
[T} RCRAMETALS (TCLP) EPA 1311/6016/7470 Cool 4°C 1@ 8 oz. glass ]
[C1 Pces EPA 8082 Cool 4°C 1@4 oz. glass ]
[[1 asBESTOS NIOSH 7400 None 1@ 4 oz plastic [
NOTES
SAMPLED BY: . {
RECENED BY: M. Driscoll




FIELD DATA RECORD

CABRERA SERVICES
RAEJ[OLOG‘I’C_A_L' ENWRONMENTAL yREMEDIATION VO LU M ETRI C SAM P L ! N G
PROJECT  ARL Building 11034 Characterization JOB NUMBER  05-3060.05, Task 3 DATE E-A5-0le
LOCATION ID H03A ACTMTYTIME START (330  =no 0430 CONTAINER TIME -
FIELD SAMPLE 1D FL- Ry acsamPLEs coLLEcTEn M fA
SAMPLE DATA MATERIAL: EQUIPMENT INFORIMATION
[ IwaL soarD pw EQUIPMENT USED; DECON FLUIDS USED:
TYPE OF SAMPLE: [ IDISCRETE [ Jesune TeE (L) F3HanD CORER / AUGER [ JorwateR N2 PURGE
Jconrase [rLoor TLE FL) [is=.spoon [ JPOTABLE WATER
[ TpamT cHiP (1) [ |=5. srioveL i TROWEL [ Juauinos soLution
LOCATION COORDINATES [ IsMEAR (SM) [ Jss.sPatuLa Mlomer_ DI (8 &1
lore. #2 [3loTHER [ Jezorrosr
foncrefe [TotHer RANSATE BLANK D
Core.
RADIOLOGICAL MEASUREMENTS AT SAMPLE LOCATION
BEFORE SAMPLE COLLECTION AFTER SAMPLE COLLECTION DETECTCR MEFER
cpm cpm Type: Type:
Serial No. Serial No.:
SAMPLE OBSERVATIONS (e.g., focation, texture, color, odor, ete.)
i (43 "
6" Core with 6.5 dapth.
SAMPLE ANALYSES BOTTLE TYPES
METHCD PRESERVATION VOLUME SAMPLE
PARAMETER NUMBER METHOD REGUIRED COLLECTED
] IBOTCPIC URANIM (ALPHA SPEC)  ASTM 3072-80M None 1@ 4 oz. plastic [5d)
[] GROSSALPHA/BETA (SMEARS) EPAS00.0 None 1 plastic bag [
[] RCRAMETALS (TCLP) EPA 1311/6010/7470 Cool 4°C 1@ B oz, glass M
[] rces EPA 8082 Cont 4°C 1@4 oz. glass ]
[ aseESTOS NICSH 7400 None 1 @4 oz. plastic !
NOTES
sarEnsy: (AJ, ﬁ[l!lgﬁﬂﬁ,m
RECEIVED BY: M- Driscol!




CABRERA SERVICES FIELD DATA RECORD
VOLUMETRIC SAMPLING

RADIOLOGICAL v ENVIRONMENTAL * REMEDIATION

PROJECT  ARL Building 1103A Charactarizetion JOB NUMBER  05.3060 06, Task 3 DATE 5-24- 00
LOGATION I 1103 A AcTMTYTIME  START [ALO  eno (400 CONTAINER TIWE =
FIELD SAMPLE D EL-RH5 ocsamPLES coLLEcTED [ A
SAMPLE DATA MATERIAL: EQUIPMENT INFORMATION
[ChwaLLsoaRD (aL) SOUIPMENT USED: DECCN FLUIDS USED:
TYPE OF SAMPLE: | RIDISCRETE [JeeumsTE ict) @HAND CORER / AUGER [ Jorwater nz Purce
[ Jeowposre [ IrioorTie (L) [ _]ss.spaon [ JPoTaABLE WATER
[_JpanT cre et [J5.:5. SHOVEL / TROWEL [ Junumex s0LUTION
LOGATION COORDINATES WEEZSTED [Jss.spatuLa iomer _DI dker
fore#3 [A]oTHER [ JeeorroBE
Congre e [ Jomer RINSATE BLANK ID
core.
RADIOLOGICAL MEASUREMENTS AT SAMPLE LOCATION
BEFORE SAMPLE COLLECTION AFTER SAMPLE COLLECTIDN DETECTOR METER
cprm NI - - 4 Type: Type:
Serial No.: Seriat Mo.:
SAMPLE OBSERVATIONS {e.g., location, texture, color, odor, etc.}
ir oy i 3
L" dore with “4" depth.
SAMPLE ANALYSES BOTTLE TYPE/
METHOD PRESERVATION VOLUME SAMPLE
PARAMETER NUMEER METHOD REQUIRED COLLECTED
Bl ISOTOPIC URANM (ALPHASPEC)  ASTM 3372-60M None 1 @4 oz. plastic i
[ GROSSALPHA/BETA (SMEARS) EPA 800.0 None 1 plastic bag 1
7] RCRAMETALS (TCLF) EPA 1311/8010/7470 Cool4°C 1@ 8 oz. glass [
1 rces EPA 8082 Cool4°C 1 @4 oz glass ]
] AsBESTOS NIOSH 7400 Nene 1@ 4 oz plastic 1
NOTES
sarEnsy ). EHHIQ&!M
RECEIVED BY: M. Briscali




FIELD DATA RECORD

VOLUMETRIC SAMPLING
PROJECT  ARL Building 1103A Charactgrization JOB NUMBER  05-3060.06, Task 3 DATE S-2A4-0¢
L.OCATION ID 11034 ACTMTYTIME START [ALD  END 400 CONTAINERTIME
FIELD SAMPLE ID FL-pi OC SAMPLES COLLECTED nia
SAMPLE DATA MATERIAL: EQUIPMENT INFORMATION
[ JwaLL304RD pAL) EQUIPMENT USED: DECON FLUIDS USED:
TYPE OF SAMPLE. B |DISCRETE [ JeELme TILE (©1) flHane coRER / AUGER [ ;i waTer N2 PURGE
[ Jeompose [ JFLocRTLE (FL) [ Jss.5P00N [ JPoTABLE WATER
[ JranT ciir Py [s.s. sHovEL TROWEL [ Juoumox soLumon
LOCATION COORDINATES REESE [Tlss.spatiia Koner P Water
Core #4 BlomHEr [JeeorroBE
foncrete [CJotrer RINSATE BLANK ID
core.

RADIOLOGICAL MEASUREMENTS AT SAMPLE LOCATION

BEFORE SAMPLE COLLECTION AFTER SAMPLE COLLECTION DETECTCR METER
cpm cpm Type: Type:
Serial No.. Serial Mo.:

SAMPLE OBSERVATIONS {e.g., lozation, texture, eolor, odor, ete.)

(" Core with 5" dipth.

SAMPLE ANALYSES BOTTLE TYPE/
METHOD PRESERVATION YOLUME SAMPLE

PARAMETER NUMBER METHOR REQUIRED COLLECTED
[ﬁ ISCTOPIC URANIUM (ALPHA SPEC)  ASTM 3072-90M None 1@ 4 oz. plastic 1
[] GROSSALPHA/BETA(SMEARS) EPAS000 Nons 1 plastic hag |
[0 RCRAMETALS (TCLP) EPA 1311/8010/7470 Cool4°C 1406 oz. glass [
] pces EPA 8082 Caol4°C 1@4 oz. glass ]
[] assEsTOS NICSH 7400 None 1@ 4 vz plastic 1
NOTES

SAMPLED BY: /03 E”/n@mt/
RECEWVED BY: M. Dnscoll




CABRE:R\A SE:RVI'CE:S FIELD DATA RECORD
VOLUMETRIC SAMPLING

RADIOLOGICAL - ENVIRONMENTAL » REMEDIATION

PROJECT  ARL Building 1103A Characterization JOB NUMBER  05-3060.06, Task 3 DATE 5 ‘914' - 0 &
LOCATION ID H{O3A ACTMTYTIME START [AID  eno (40D CONTAINER TIME -
FIELD SAMPLE ID FL-L4F OC SAMPLES COLLECTED Nié
SAMPLE DATA MATERIAL: EQUIPMENT INFORMATION
[ JweiBoarD () EQUIPMENT USED: DECOM FLUIDS USED:
TvPE OF saMPLE.  [MDiscRETE [ Jesums e L) B JHAND CORER / AUGER [ JoH WATER N2 PURGE
[ Jcomposte TrroorTee FLy ["s.5.5P00N [_JPoTaABLE WATER
[ JranT cHP (PT) [ ls.5. SHOVEL  TROWEL [ Juoumox scLumion
LOCATION COORDINATES [ IsMEAR (SM) [s.5. spaTuea Komer Pt AL
dﬁl’ 25 KloTHer [JeEorrosE
Congrete. [JoTHer RINSATE BLANK ID
core

RADIOLOGICAL MEASUREMENTS AT SAMPLE LOCATION

BEFORE SAMPLE COLLECTION AFTER SAMPLE COLLECTION BETECTOR METER
com CpRri Type: Type:
Serial Na: Serizl Mo.:
SAMPLE OBSERVATIONS {e.g., location, texturs, eelor, odof, ett.)
&' Core with 57 dupth
SAMPLE AMALYSES BOTTLE TYPES
METHCD PRESERVATION VOLUME SAMPLE
PARAMETER NUMBER METHOD REQUIRED COLLECTED
E{ ISOTOPIC URANIUM (ALPHASPEC)  ASTM 3872-80M None 1@ 4 oz. plastic @
D GRQOSS ALPHA f BETA (SMEARS) EPAS00D.0 None 1 plastic bag [:}
] RCRAMETALS (TCLP) EFA 1311/6018/7470 Cout4°C 1@ 8 oz. glass 7
1 rces EPA 8082 Coal4°C 1@4 o7 glass [
7 AsBESTOS MGSH 7400 Nane 1@4 oz plastic 1
NOTES

. f
SAMPLED BY: ﬂ!: é il ttt lggﬂ Hf

RECEVED BY: M. DPnscoll




CABRERA SERVICES FIELD DATA RECORD
VOLUMETRIC SAMPLING

‘RADIGLOGICAL - ENVIRONMENTAL » REMEDIATION

PROJECT  ARL Building $103A Charactenization JOB NUMBER  05-3060.06, Task 3 DATE Q ] { t (117
LOCATION ID 11034 actvireTive starT F00 eno OF A0 CONTAINER TIME —
FIELD SAMPLED SU- A0l QC SAMPLES COLLECTED nia
SAMPLE DATA MATERIAL EQUIPMENT INFORMATION
[ Jwatsoaro pan) EQUIPMENT USED: DECON FLUIDS USED:
TYPE OF SAMPLE: | _IDISCRETE [ Jerume e cu) [ ]HaMD CORER / AUGER [ IorweaTer N2 PURGE
Mjcomposme [T JFLooRrR TIE (FL [Ms.5.5P00m [ JroTaBLE WATER
[ JpamT cHie (PT) a5 shoveL r TROWEL [_Juoumox soLumon
LOCATION COORDINATES [KswEar (5m) [ s.5.5PatuLaA [Klomwer_Di (OALLL
Bthroom Sunlediglnn  [Comer Joeorrone
omer SYMUE,  RMSATEBLANKID

RADIQLOGICAL MEASUREMENTS AT SAMFPLE LOCATION

BEFORE SAMPLE COLLETTION AFTER SAMPLE COLLECTION DETECTOR METER

»

cpm M{W. Type! ﬂ!ﬂ Zzi Z Type:
’ Serial No.: 6955—F Serial No::

SAMFLE OBSERVATIONS (e.g., location, texture, color, odor, ete.)

Phper fowel (s wet  darigbrown [1an color, moldy odor.

SAMPLE ANALYSES BOTTLE TYPES
METHOD PRESERVATION VOLUME SAMPLE
PARAMETER NUMBER METHOD REQUIRED COLLECTED
] |50TOPIC URANIUM (ALPHA SFEC)  ASTM 3872-80M Nane 1 @4 oz. plastic [:]
[l GROSSALPHAfBETA (SMEARS) EFA 8000 hone 1 plastic bag (v
[0 RCRAMETALS (TCLP) EPA 131180107470 Cool 4°C 1@ 8oz glass ]
[] rces EPA 8082 Cool 4°C 1@ 40z glass 1
[] asEESTOS NIQSH 7400 None 1@ 4 oz. plastic 1
NOTES

SAMPLED BY: é ﬂ(m /{ £. g@g’:ﬂ £{4

receveney: L. BT1SCO L




CABRERA SERVICES FIELD DATA RECORD
RADICLOGICAL » ENVIRONMENTAL » REMEDIATION VOLUMETRIC SAMPLING

PROJECT  ARL Building 1103A Characterization JOB NUMEER  05.3060 0B, Task 3 DATE blilobL
LOCATION ID ﬂ@g Li03A ACTMITY TIME sTarT BFA0 o 0FAC CONTAINER TIME —
FIELD SAMPLE ID S - AT acsampLES coLLECTED Ak
SAMPLE DATA MATERIAL: EQUIPMENT INFORMATION
[hwatieosrD o) EQUIPMENT USED: DECON FLUIDS USED:
TYPE OF SaMPLE: [ |DISCRETE [ JeeunemE L " JHAND CORER/ AUGER [ JorwaTter Nz PURGE
[¥lcomposme [_JFLocr TLE (FL) [ Jas sroon [ JroTasLE wATER
[ JpamT cHire (P1) [J5.5. sHoveL s TROWEL [ Juaumox soLumon
LOCATION COORDINATES [ smenr (5m) [Js5.s2n10LA lomer DI (iEeF
Shoier g LN [ JotHer [ Jecorrose
XMotHer RINSATE BLANK D
paper%wa

RADIOLOGICAL MEASUREMEMTS AT SAMPLE LOCATION

BEFORE SAMPLE COLLECTION AFTER SAMPLE COLLECTION DETECTOR METER
e £ prem bhr. Tee BIOON _ twe
Serial No.: é S 5§F Serial Mo

SAMPLE OBSERVATIONS (e.g., locatlen, texture, color, ader, ete}

Paper towel is wet, dark orange ¢olor, moldy oaor-

SAMPLE ANALYSES BOTTLE TYPE!
METHOD PRESERVATION VOLUME SAMPLE

PARAMETER NUMBER METHOD REQUIRED COLLECTED

] I1SOTOPIC URANIUM (ALPHA SPEC)  ASTM 3972-80M Mone 1@ 4 oz, plastic 1

] GROSSALPHA/BETA (SMEARS) EPA900.0 None 1 plastic bag [X]

[] RCRAMETALS (TCLP) EPA 1311/6010/7470 Cool 4°C 1 @ 8 oz. glass ]

1 rcBs EPA 8082 Cool4°C 1@4 0z. glass ]

[1 aseEsTOS NICSH 7400 None 1 @ 4 oz. plastic ™

NOTES

sweteoey: B, Clarke [ D. kﬁf@&g
recevener M. Driscell




FIELD DATA RECORD
VOLUMETRIC SAMPLING

PROJECT  ARL Bullding 1103A Characterization

JOB MUMBER  05-3080.06, Task 3

DATE tefi {06

LOCATION ID 0 EY ACTMTYTIME START 0 F00 eEvd  OFZAQ CONTAINER TIME —
FIELD SAMPLE ID SM- AO8 Q¢ SAMPLES COLLECTED nia
SANPLE DATA MATERIA, EQUIPMENT INFORMATION
[ IwaLLeoaRD pan) EQUIPMENT USED: DECON FLUIDS USES:
TYPE OF SAMPLE. | |DISCRETE [ Jerume mie gy [ HAND CORER / ALGER [ o wearer M pURGE
[K]composne [ JrLoorTLE FL) [Css.spoon [ IPOTABLE WATER
[ ]PamT crP ) [5.5. sHoveLr TROWEL [Muauinex soLumos
LOCATION COORDINATES . [YsMEAR (5M) [ss.spatiina omer DI _WELLL
Mﬁ%ﬂ%&& [orHer [Josoprose
indloTHER Mf RINSATE BLANK [0
paper fowed

RADIQLOGICAL MEASUREMENTS AT SAMPLE LOCATION

BEFORE SAMPLE COLLECTION AFTER SAMPLE COLLECTION

cam _‘)l_/lﬂmw

DETECTCR METER
e PBLEFON Type:
Serial No.: 6?53F Serial No.:

SAMPLE OBSERVATIONS {e.g., locatien, texture, color, odor, et¢.)

Aper fowd s Uy wkh brown

Shmud ges, no odor.

SAMPLE ANALYSES BOTTLE TYRE!
METHOD PRESERVATION VOLUME SAMPLE

PARAMETER NUMBER METHOD REQUIRED COLLECTED
[J 1SCTOPIC URANIUM (ALPHA SFEC)  ASTM 3372-80M None 144 oz. plastic ™
] GROSSALPHA/BETA (SMEARS) EPFA 8800 Nene 1 plastic hag 5]
[[] RCRAMETALS (TCLF} £PA 1311/6010/7470 Coal4°C 1@ 8 oz. glass [
1 ecBs EPA 8082 Cool 4°C 1@4 oz. glass —
] AsBESTOS NIOSH 7400 None 1@ 4 oz. plastic 1
NOTES

swrenev: B, (e, /D W@L@g{
=ecevenev AL DriSco|)




CABRERA SERVICES

RADIOLOGICAL » ENVIRONMEMTAL - REMEDIATION

FIELD DATA RECORD

SURFACE / SUBSURFACE S0IL SAMPLING

PROJECT ARl Building 1103A Characterization

FIELD SAMPLE D S0- ALt

LOCATIONID LIO3A AcTviTYy TIME sTAaRT [ALQ

JOBNUMBER  05-3060.06. Task 3 DATE £-24-0L

eno (400 CONTAINER TIME =~

ac sampPLEs coLLecTED NG

SAMPLE DATA

pertHOrF saee 0 0.5 £7(m6s)
TYPE OF SAMPLE.  [JAJDISCRETE

[ JcowposiTe

LOCATION COORDINATES

(ore * |

TYFE OF SOIL
M loroanc
[ JsanD

[ Joraver
cLay
X erie

EQUIPMENT INFORMATION
EQUIPMENT USED: DECONM FLUIDS USED:

[X]HAnD CORER  AUGER [ onwater N2 PURGE

[ Js3.5r00N {7 JroTaBLE waTER

[Xs.s. sHOVEL / TROWEL [ Jucumex sotuTion

[ss spatua Klomer _Di_iatu

[ JeEcPRoBE

[ JotHER RINSATE BLANK D

RADIOLOGICAL MEASUREMENTS AT SAMPLE LOCATION

BEFORE SAMPLE COLLECTION AFTER SAMPLE COLLECTION DETECTOR METER
cpm cpm Type: Type:
Setial No.: Serial Mo..

SAMPLE CBSERVATIONS (e.g., location, texture, calor, odor, etc.}

Meditum brown Suby clay with nudium piasticty, <Ughtly

Aoor o 11034 .

moLst.
SAMPLE ANALYSES BOTTLE TYPE/
METHOD PRESERVATION VOLUKME SAMPLE

PARAMETER NUMBER METHOD REQUIRED COLLECTED

DEPLETED URANIUM (GAMMA SPEC)  EPAS01.1M Mone 1@ 16 oz. plastic (X] Ci )
®] LCERA Mufals Crele)  EPA4D0.0 (ool 4°C (@ 8oz glass X (&)
1] .
] 3
[ 3
NOTES

Thred stmples were eoile cttd from +Hhe Core boring , Located cn
e SW eormur 0f e main room ,Just inStde 4he roil over

SHMPLED BY: _M.Z_ELLLL@MELMSC

RECENVED BY: L. Dnscolld

ol




CABRERA SERVICES

RADIOLOGICAL » ENVIRONMENTAL » REMEDIATION

FIELD DATA RECORD

SURFACE 7 SUBSURFACE SOIL SAMPLING

PROJECT  ARL Building 1103A Characterization

LHLOZA
L0- AZ0

LOCATIONID

FIELD SAMPLE ID

acTMTy TiME  sTarT 830

JOB NUMBER  05-3060.06, Task 3

DATE

eno 0430

QC SAMPLES COLLECTED

CONTAINER TIME -

nlai

5-25-06

SAMPLE DATA EQUIPMENT INFORMATION
oerioF sape -0 9 FTimos) TYPE OF SOIL: EQUIPMENT USEL: DECON FLUIDS USED:
TYPE OF SAMPLE:  [%JDISCRETE [ Joreanc [ IHAND CORER f AUGER [ o waTer w2 PURGE
M eoweosite ) [ ls=sroon [ Jrorasie wateR
OXoraveL )5 5. SHOVEL / TROWEL [ Jueumox soLuTion
LOCATION COORDINATES oy [Tss.sPaTuLA Momer_Di_IALLE
{ore. * 24 [ Jomer [ JeeorroBE
‘ [ JomHer RINSATE BLANK ID
RADIOLOGICAL MEASUREMENTS AT SAMPLE LOCATION
BEFORE SAMPLE COLLECTION AFTER SAMPLE COLLECTION DETECTOR METER
cpm cpm Type: Type:
Serial No.: Serial No.:

SAMPLE OESER\JATIONS {e.9., location, texture, celor, odor, ete.)

Mediwm brovun Soft alay with same furss, 309 graved slghety

Wfa%

oLSt .
SAMPLE ANALYSES BOTTLE TYPE!
METHOD PRESERVATICN VOLUME SAMPLE
PARAMETER NUMBER METHOD REQUIRED COLLECTED
[(£] DEPLETED URANIUM (GAMMA SPEC)  EPASI1.IM Nane 1@ 16 oz. plastic ¢ i)
BCEA Mateds (TELO  EBFA 400.0 Cooi 4°C \@ %oz glass B4 (3)
| 1
O —
O £
NOTES

Soamiple from +his location +Haree SamMpUs were

_ _Collected from e Core bon@ l0¢ated (n+u urtenor
roliover door way w1 (034, e

SAMPLED BY:

NI
M. Dnscoil

RECENVED BY:




CABRERA SERVICES FIELD DATA RECORD

RADIOLOGICAL » ENVIRDNMENTAL » REMEDIATION

SURFACE f SUBSURFACE SOIL SAMPLING

PROJEGT  ARL Euilding 1103A Charactetization JOBNUMBER 05306006, Task 3 pare S-A4-0le
LOCATION D iiG3 A AcTviYyTME START [AIQ eno 140D CONTAINER TIME
FIELD SAMPLE ID S0-A30 ac sampLes coLtecten  NIA
SAMPLE DATA EQUIPMENT INFORMATION
oertHorsare (0-0.5 FTBos) TYPE OF SOIL: EQUIPMENT USED: DECON FLUIDS USED:
TYPE OF SAMPLE:  [PRDISCRETE [ oreane RLHAND CORER / AUSER [ o waTER Nz PURGE
[Jcomposime [lsanp [ ss.sroon [JroTasLE waTER
[CioraveL [l 5. sHOVEL s TROWEL [ Juaunox soLumian
L OCATION COORDINATES [ cLar [[Js5.sPaTULA [Komver DI At
Core #¥3 Komer [ JeEoProBE
' SUE [ComHer RINSATE BLANK ID

RADIOLOGICAL MEASUREMENTS AT SAMPLE LOCATION

BEFORE SAMPLE COLLECTION AFTER SAMPLE COLLECTION DETECTOR METER
cpm cpn Type: Type:
Serial Na.: Serial No .

SAMPLE OBSERVATIONS {e.g., location, texture, color, odor, etc.)

Mediuun brown elogey SULE, 10w plastieity .

SAMPLE ANALYSES BOTTLE TYPE
METHOD PRESERVATION VOLUME SAMPLE

PARAMETER NUMBER METHOD REQUIRED COLLECTED
(] DEPLETED URANIUM (GAMMA SPEC)  EPA B01.1M Nene 1@ 16 oz. ptastic B (i)
ROEA Mafgls CTCLP)  EVA 4o0.0 Cool #°C 1@ 8DZ glass £y
- O
] O
O O
NOTES

- middlu Of Hwe mdn room of (1034

RECENVED BY; M Dnscoll

Thed skmples wire Collected from e core bornyg, locasked i




CABRERA SERVICES FIELD DATA RECORD

PROJECT  ARL Building 1103A Charactetization JOBNUMBER  05-3060.06, Task 3 paTE & -34- 0l
LOCATION D iHO3A AcTMITYTIME START I AID  eno i400 CONTAINERTIME =
FIELD SAMPLE ID 50-A33 Qc SAMPLES coLLEcTED N &
SAMPLE DATA EQUIFMENT INFORMATION
pEFTHOF savele 0.5 F1(B0s) TYPE OF SOIL EQUIPMENT LSED: DECON FLUIDS USED:
TYFE OF SAMPLE:. | XJDISCRETE [ orsanc XJHaND CORER f AUGER [ Joi waTtErR N2 PURGE
{ JcomposTe () T Jss. sroan [ JroTaBLE waTER
[XKicravel s 5. SHOVEL / TROWEL [ Jucunox soLuTICN
LOCATION COORDINATES ciar [ Jss. seatuia omer_Di Ater
lore ¥4 WoT-ER SiLE [ Je=orrosE
' [CJorrer RINSATE BLANK D

RADIOLOGICAL MEASUREMENTS AT SAMPLE LOCATION

BEFCRE SAMPLE COLLECTION AFTER SAMPLE COLLECTION DETECTCR METER
cpm . cpm Type _ Type:
Serial No.: Serial No.

SA!E‘IPLE OBSERVATIONS (e.g., location, texture, calor, odor, etc.) ) ' )
Light brown sty elay, SOft eonsistenty , with fune o nudinm
GroweLs.

SAMPLE ANALYSES BOTTLE TYPE/
METHOD PRESERVATION YOLUME SAMPLE

PARAMETER NUMBER METHOD REQUIRED COLLECTED
(3] OEPLETED URANIUM (GAMMA SPEC)  EPASD1.1M Mone 1@ 18 oz. plastic (1)
M1 eceA Mefalis (TGPY  EPAG00.0 dool 4°C 1@ 8ezgiass (X1 ()
] [
] [
O 1
NOTES

Thret sumples were Collected from Hu Lore borung, Located
(n Hu NE orza of Hu maun room of L1034, S

sawpien ey 0. F1id 1hg&£ n/ M . Driscoll

recevenay M. DrisCoil




RADIOLOGICAL - ENVIRONMENTAL »

CABRERA SERVICES

REMEDIATION

FIELD DATA RECORD

SURFACE / SUBSURFACE S0IL SAMPLING

PROJECT  ARL Building 1103A Charagterizaticn JOB NUMBER  05-3050.06, Task 3 DATE 5-24- 0le
LOCATION ID LIO3A acmvity e start JAIG evo {400 CONTAINER TIME -~
FIELD SAMPLE ID S0-A3 ac sAMPLES coLLECTED NI
SAMPLE DATA EQUIPMENT INFGRMATION
oeptHor savpie 005 Friscs) TYPE CF SOIL ECUIPMENT USED: DECON FLUIDS USED:
TYPE OF SAMPLE. [ XDISCRETE [ Jorcanc X]HAND CORER 7 AUGER [ lorwaTeR N2 PURGE
[ JcomposTe [_JsanD [ Jss.spooN [ IPoTaBLE WATER
[ leraveL s 5. sHovieL / TROWEL [ Juaumox soLuTIoN
LOGATION GOORDINATES P 4[SEN [ Is5. 5PATULA Momer DI ket
lore #s [W]oTHes [ JeEorroeE
' SUL [ JotHer RINSATE BLANK D
RADIGLOGICAL MEASUREMENTS AT SAWPLE LOCATION
BEFORE SAMPLE COLLECTION AFTER SAMPLE COLLECTION DETECTOR METER
cpm cpm Type: Type:
Serial No.: Serial No..

SAMPLE OBSERVATIONS {e.g., location, texture, ecelor, odot, et}

Light to ruduum brown SUtY ey , mudowm plagh ety .

Three samples wue Colle
| e bathroom of 11034, .

SAMPLE AMALYSES BOTTLE TYPE/
METHOD PRESERVATION VOLUME SAMPLE
PARAMETER NUMBER METHOD REQUIRED COLLECTED

L] DEPLETED URANIUM (GAMMA SPEC)  EPABDL.tM Nong 1@ 16 oz. plastic X (¢ 1)
W RCRA Mefdls (TELP) €EPA400.0 (ool 4°C i@ 8oz glass X (&)
. .

[ 1

1 1

NOTES

cted from Hae eore borung, 10¢ated (1

x A
saMPLED BY: §{), ﬁ“f{lgﬂ“lé ZM 'Qﬂ@“

RECEMED &Y M. Drscel!




CABRERA SERVICES FIELD DATA RECORD

RADIOLOGICAL » ENVIRDNMENTAL » REMEDIATION SURFACE / SUBSURFACE 30IL SAMPLING

Ole

PROJECT ARL Buiiding 1103A Characterization JOB NUMBER  05-3060.06, Task 3 DATE lﬁ" !"'

LOCATION 1D &Qa{ ém“ﬂds ACTMITYTIME START (000 END {4545 CONTAMNER TIME -~

FIELD SAMPLE ID 80- 601 0¢ SAMPLES coLLECTED NIk
SAMPLE DATA EQUIPMENT INFORMATION
DEFTHOF savPLe 8 -0,5 Frieos) TYPE OF S0IL: EQUIPMENT USED: DECON FLUIDS USED:
TYPE OF SAMPLE.  [XJDISCRETE [ Jorcanc 5 JHAND CORER f AUGER [ o1 watER N2 PURGE
[ Jcomrosme (YdERS [ lss.sP00N [ lrorasLe waTer
[W]oRraveL [ 5. SHOVEL s TROWEL [ Juounox soLuTion
LOCATION COORDINATES _ M ey [(=s.sparuia omer DI (fdkLe
S ORG-St ST [EOTHE%:E £ [Jeeorrose
4133%6. &1 /a.0f 295.155 Clomer RINSATE BLANK ID

RADIOLOGICAL MEASUREMENTS AT SAWMPLE LOCATION

BEFORE SAMPLE COLLECTION AFTER SAMPLE COLLECTION BETECTOR METER
! 5 : é[ i cpm cpm Type: " 3\0 Type: 5123 I

Serial No.: _f E.’ ]54‘(08 Serial No.: 5»18554

SAMPLE OBSERVATIONS {e.g., location, texture, color, oder, Aetc.) .

Lght grey Sandy SUL with SMALL to pudim graed (467
Sumple Was collected at Hu north end of +hae stke, in Hha
grassy area west of Buddung 11034

).

SAMPLE ANALYSES BOTTLE TYPE/
METHOD FRESERVATION VOLUME SAMPLE
PARANETER NUMBER METHOD REQUIRED COLLECTED

L} DEPLETED URAMUM (GAMMA SPEC)  EPASD1IM None 1@ 16 oz. plastic vd|
. ' (i
4 L]
0 ]
. 1
NOTES

receveney K. Driscell

savriener £, Ol ./ D K&fe! Q:,




CABRERA SERVICES FIELD DATA RECORD
RADIOLOGIGAL » ENVIRONMENTAL » REMEDIATION SURFACE / SUBSURFACE SOIL SAMPLING

PROJECT  ARL Building 1103A Characterization JOB NUMBER  95-3060.06, Task 3 DATE 7~ f - O
LOCATION ID W&@G_&MS ACTWMITYTIME START 1000  EnD (455 CONTAINERTIME
FIELD SAMPLE ID $6- G0 ac sAMPLES coLLEcTED LA
SAMPLE DATA EQUIPMENT INFORMATION
perTHOF savPLe 0-0.5  Fr(ses) TYPE OF SOIL: EQUIPMENT USED: DECON FLUIDS USED:
TYPE OF SAMPLE:  [KJDISCRETE [ orcanc [KJHAND CORER 1 AUGER [ |DIWATER N2 PURGE
[ Jeomrosme [¥]sano [Jss.5r00N [ IPoTasLE WaTER
[FloraveL s 5. sHOVEL I TROWEL [ JLOUINOX SOLUTION
LOCATION COORDINATES , [eway [ lss.sratuia [Womnzr DI KIALLE
o ; A0 0
- X ; onge_i [ |eeorrose -
#8407 8L /2061286 . T4 [_lomwEr RINSATE BLANK 1D
RADIOLOGICAL MEASURENENTS AT SAMPLE LOCATION
BEFORE SAMPLE COLLECTION AFTER SAMPLE COLLECTION DETESTCR METER
40,834 com cpm Type: ﬂ' A0 e __ AR

Sarial No.: PE,;(I 54‘[&8 Serial No.: ,ﬁ i 8 5§ q

SAMPLE OBSERVATIONS (e.g., location, :exture,-color, oder, etc._) ) ) .
4k grey Sandif SUlt wikh 46% smedd fo neduum gravel .
??Wu s collected i Hhe SE Cornet of +he sute, sbukh
of e

stand - alone vaLLE .

SAMPLE ANALYSES BOTTLE TYPE!
METHOD PRESERVATION VOLUME SAMPLE
PARAMETER NUMBER METHOD REQUIRED COLLECTED

]  DEPLETED URANUM (GAMMA SPEC)  EPABD1.IM None 1@ 16 oz. plastic X
1 ' (I
1 (]
1 (!
NOTES

sapenee B, (lditee [ D Kif'@(ﬁq
RECENVED BY: M. Dnscol




CABRERA SERVICES FIELD DATA RECORD
b5 RADIOLOGECAL'ENV'IRONMENTRL'REMEDIATEON SURFACE ! SUBSURFACE SO[L SAMPLING

PROJECT  ARL Building 1103A Charactetization JOBNUMBER  05-3060.08, Task 3 DATE lo- -0l
LOCATIONID &M&MSACHWW TME START {GG0  EnD 1455 CONTAINER TIME -
FIELD SAMPLE ID L6- 604 ac SAMPLES coLLECTED N [
SAMPLE DATA EQUIPMENT INFORMATION
oePTHOF savPe - 0.5 FT(BES) TYPE OF SOL: EQUIPMENT USED: DECON FLUIDS USED:
TYPE OF SAVPLE: | MDISCRETE [ Joroanc [5]sanD CORER 1 AUGER [ JorwaTER N2 PURGE
[Jcomposme Bsano [ 1ss.sroon [ IroTaBLE waTER
[ Joraver K55 SHOVEL 1 TROWEL [ Juioumox soLunon
LOCATION COORDINATES o [WeLar [ Iss.sPATULA Xomer D Wakir
: ; OTHEEL 3 [ JeeorProBE
413D, 306 [R01 224 T4 d [ lotHer RISATE BLANK ID
RADIOLOGICAL MEASUREMENTS AT SAMPLE LOCATION
FEFORE SAMPLE COLLECTION AFTER SAMPLE COLLECTION DETECTOR METER

Mcpm - om e Hef-20 Type: __ AR |
Serial No.: Egalﬁ%& Seriai No: A | 855ﬁ

SAMPLE OBSERVATIONS {e.q., locatlon, texture, color, odor, ate.)

Light. browin sandy SUE,Sonu ¢lay . | _ |
,s?ufnpu WAS wl%m (n +he S0 ecorner of +hu ke, W
of Hie stand-alons VOULLL .

SAMPLE ANALYSES BOTTLE TYPE/
METHOD PRESERVATION VOLUME SAMPLE
PARAMETER NUMBER METHODR REQUIRED COLLECTED
m DEPLETED URANIUM (GAMMA SPEC)  EPASD1IM None 1@ 16 oz. plastic [m
[ ' (]
[ O
3 ]
NOTES

RECEVED BY: - Drswli|

smrenar B, Oldutee. | D, Kdt ﬂ(«@lj’{




\ CABRERA SERVICES FIELD DATA RECORD
i RADIOLOGICAL » ENVIRONMENTAL - Rl—:ﬁsbmmou SURFACE / SUBSURFACE SOIL SAMPLING

=

PROJECT  ARL Bisicing 1103A Charagterization JOB NUMBER  05-3060.06, Task 3 DATE G-1-Gle
? C o i
rocationis  Adf. GrownidsS actviymive smrt (806 eno (455 CONTAINERTIME =~
) —
FIELD SAMPLEID - GoY ac sAMPLES coLLEcTED NG
SAMPLE DATA EQUIPMENT INFORMATION
pept=or savpie O-0. % Friecs) TYPE OF SOIL EQUIPMENT USED: DECON FLUDS USED:
TYPE OF SAMPLE. [ DISCRETE [ Joraanc [llHano coreR f AUGER [ o waTER N2 PURGE
[JeomrosTe B sann [ Jss.spoon [lPoTABLE WATER
[ Jomaver [¥s.5. sHOVEL / TROWEL [ Juicunox soLuTion
LOGATION COORDNATES i, 1 (5% oiar [ss.sPatuia [Komer DI WALLE
T ; Xomer [ esorroge
4749 380. w45[20130(. 302 sut omher RINSATE BLANK ID

RADIOLOGICAL MEASUREMENTS AT SAMPLE LOCATION

BEFORE SAMPLE COLLECTION AFTER SAMPLE COLLECTION DETECTOR METER
atﬁ @4‘3 cpm cpm Type: 4’4" 3‘0 Type: 33 2 i

Serial No.: Pf?;5\154v’.09 Serial No.. 9’“3;&54

SAMPLE OBSERVATIONS {e.g., location, texture, celor, odor, ete.}

Light b sandy SUt, :
\?ampt,cm w&s w%acfm Hu far north end of +he sute,

Just Nw of Suldy HOBA .

SAMPLE ANALYSES BOTTLE TYPE/
METHOD PRESERVATION VOLUME SAMPLE
PARAMETER NUMBER METHOD REQUIRED COLLECTED

m DEPLETED URANIUM (GAMMA SPEC)  EPA801.1M None 1@ 16 oz. plastic @
(I ' i
] i
] O
NOTES

swrensy B, Cldirie [ DK&‘[’&L@@
RECENMED BY: M.Driscoll




CABRERA SERVICES FIELD DATA RECORD
RADIOLOGICAL - ENVIRONMENTAL - REMEDIATION SURFACE / SUBSURFACE SOIL SAMPLING

PROJECT  ARL Building 1103A Characterization JOB NUMBER  05.3050.06, Task 3 DATE lo-1- Ol
LOCATION D Agpkm ACTMITYTIME START {000 _END_ 455 CONTAINERTIME __ —
it N
FIELD SAMPLE ID 30-60% QC SAMPLES COLLECTED G
SAMPLE DATA EQUIPMENT INFORMATIOM
DEFTHOF SAvPlE (0.5 FTecs) TYPE OF SOIL: " EQUIPMENT USED: DECON FLUIDS USED:
TYPE OF SAMPLE:  [K|DISCRETE [ Joreanc ¥JHanD corER AUGER T Joiwater N2 PURGE
[ Jeowposime ENS a5 spoon I IPOTABLE WATER
[ oraveL X5 5. sHoveL s TROWEL I ioumNox soLUTION
LOCATICN COORDINATES  fe (o} [Cevar [ 5.5 sPaTuLA Momer_ DI (JALLE
%4-5-94—44—/—5%#5‘ [flotrer [ JeEorroRE
478343.162 (201270 A4 SUE [lotHer RINSATE BLANK ID

RADIOLOGICAL MEASUREMENTS AT SAMPLE LOCATION

BEFORE SAMPLE COLLECTION AFTER SAMPLE COLLECTION DETECTOR METER
5&,5 1 1 cpm cpm Type: T 350 Type: 5‘2 A i

SerialNo. PRAISHS seriainz. A18554

SAMPLE OBSERVATIONS (e.g., location, taxture, color, odor, ete.)

MLBIUN drey SUY SANA Wikh 15% fite To MLdLum gravels |
SmPu‘ﬁsqao MMWW{WW&%A,
ajpaent. 10 40t ast walk of BULILNY BRLIA. .

SAMPLE ANALYSES BOTTLE TYPE/
METHOD PRESERVATION VOLUME SAMPLE
PARAMETER NUMBER METHOD REQUIRED COLLECTED

[{] DEPLETED URANIUM (GAMMA SPEC}  EPAB01.1M Nene 1@ 16 oz. plastic X
(i ' [
[ .
] 1
(I 4

wres Gradeily Swrface G semple Loeaton.

SAMPLED BY: 6 GWI(/& / D E&f’éw'i

RECENVED BY: A . Dn’ Scoll




CABRERA SERVICES

{ RADIOLOGICAL » ENVIRONMENTAL » REMEDIATION

FIELD DATA RECORD
SURFACE / SUBSURFACE S0OIL SAMPLING

ARL Building 1103A Characterization JOB NUMBER  05-3060.06, Task 3

PROJECT

DATE ~{- (Ol

LOCATION 1D égphﬁu,f‘ ared ACTVMITYTIME START Q00 END 455

COMNTAINER TIME -

FIELD SAMPLE ID 30- 608 oc saMPLES coLLecTED NG
SAMPELE DATA EQUIPMENT INFORMATION
oerTHoF sample O-0.5 F1(86s) TYPE OF 50IL: EQUIPMENT LSED: DECON FLUIDS USED:
TYPE OF SAMPLE. [ SDISCRETE [ Joreame [3]+anD CORER / AUGER [ IniwaTeR Nz PURGE
[ lcomposite [W]sanm { Jes.spooN [ romasLe water
[ Joraver X]s 5. sHOVEL/ TROWEL [ Junuinox soLuTIoN
LOCATION COORDINATES gy 3 Kleway [lss.spatuLa Aomer DI WRELE
_ \ !
5 BomER ” [ |seorrose
' St CoTser RINSATE BLANK D
RADIOLOGICAL MEASUREMENTS AT SAMPLE LOCATION
BEFORE SAMPLE COLLECTION AFTER SAMPLE COLLECTION DETECTOR METER
!gﬂ,OER cpm cpm Type: ‘i"'{‘ "9\0' Type: gg;l I
Serisl No.;. PE.AI S8 SeratNa: A 18554

SAMPLElOBsERVATIONS {e.g., location, texture, color, odor, etc.)
Med i o dark brown SUY
Gravels, fow plastiecey -

S le was col

adjacent 1o Hu north weld of +Hu

,SANdY elay, ndum 1o coarse

A (n+hu south half of +u site dred.,
Stand -alorne vault .

RECENVED BY:

SAMPLE ANALYSES BOTTLE TYPE/
METHOD PRESERVATION VOLUME SAMPLE

PARAMETER NUMBER METHOD REQUIRED COLLECTED
] DEPLETED URANIUM {GAMMA SPEC)  EPASD11M None 1@ 16 oz. plastic ™ [
[ ' [
(I [
O [
O [
NOTES

sweienav_ B, (LAlee [D. Kateli)

M. Driscoil




RADICLOGICAL » ENVIRDNMEMNTAL - REMEDIATION

CABRERA SERVICES FIELD DATA RECORD
: SURFACE / SUBSURFACE S0IL SAMPLING

M,;_U‘_.Cpm __ cpm Type: "[‘4"9\0
Serial No Pﬂéll 54‘(’8

PROJECT  ARL Buiiding 1103A Characterization JOBNUMBER 05306006, Task 3 DATE fe-{-0
LOCATION ID Aﬁpﬂﬂm ACTMTYTIME START {000 EnD (455 CONTAINER TIME __ ~
FIELD SAMPLE ID S0- 404 aC SAMPLES COLLECTED 1114

SAMPLE DATA EQUIPMENT INFCRMATION

oerrHor sarle O-8.5 F1eos) TYPE OF SOIL: EQUIFMENT USED: DECON FLUIDS USED:

TYPE OF sAMPLE.  [YWDISCRETE [ oreanc [¥]HAND CORER / AUGER [ IorwaTeR M2 PURGE

[Ceomposme sann I_lss.sroon [ lroraeLe wateR
X craveL s 5. sHOVEL / TROWEL T uaumox soLuTion
LOCATION COORDINATES  gfey 6 [ Jerar [(ss.spatuia oner D1 LUAELY
= - S EZ]DTH%B. y [_Jeeorroee
412341 . 634 201248, 813 [MorHer RINSATE BLANK ID
RADIOLOGICAL MEASUREMENTS AT SAMPLE LOCATION
BEFORE SAMPLE COLLECTION AFTER SAMPLE COLLECTION DETECTOR METER

Type: 9\33 l
Serial No, ALBS 5§

SAMPLE OBSERVATIONS (e.g., location, textiire, color, odor, etc.)

&A.ntpu was collectfed in Hue South
W of +u Stand-atone vault .

Me doum grey Sandy SL(J: wcmsc'mﬁ 2 aved cs‘a%sm

SAMPLE ANALYSES BOTTLE TYPE/
METHOD PRESERVATION VOLUME
PARAMETER NUMBER METHOD REQUIRED
[#] DEPLETED URANIUM (GAMMA SPEC)  EPASDLIM None 1@ 16 oz, plastic
OJ '
]

SAMPLE
COLLECTED

OO00OM

NS Grely SUrfee yellow soif.

Swrfdes Sampte assoam:ui wikh §5-614.

SAMPLED BY: 5 (il (D. Mdoad
RECENVED BY: M. Driscoll




CABRERA SERVICES FIELD DATA RECORD
RADIOLOGICAL » ENVIRONMENTAL » REMEDIATION SURFACE { SUBSURFACE SO]L SAMPLING

PROJECT  ARL Building 1103A Characterization JOBNUMBER  05-3060.05, Task 3 DATE {o-1- 0Ol
LOCATION 1D ASQ&]&H’ &I" (48 ACTMITYTIME START_f000  Enp 1455 CONTAINER TIME -
FIELD SAMPLE ID S0-4I0 Q¢ SAMPLES COLLECTED nia

SAMPLE DATA . EQUIPMENT INFORMATIOM

peetnor sapie 0-0.5 Fros) TYPE OF SOIL EQUIPMENT USED: DECON FLUIDS USED:

TYPE OF SAMPLE. [ |DISCRETE [Joreanic FX]HAND CORER 1 AUGER [t waTER N2 PURSE

[ Jcemeosre [Xsanp [ Iss.spoon [ JroTapie water
[FloraveL [¥s 5. sHOVEL 1 TROWEL [ Juotnex sowumion
LOCATION CODRDINATES g, (5% [loiar [ Js5.5Patula [Klomer_Di JRLLA
[}

, ; ; Kiomer [ JeeorProsE

472343 . 182 /aom.w .As7 St JotHer RINSATE BLANK.ID

RADIOLOGIGAL MEASUREMENTS AT SAMPLE LOCATION

BEFCRE SAMPLE COLLECTION AFTER SAMPLE COLLECTION DETECTCOR METER

12 ] Q i cpm com Type: 4‘4" 9\0‘ Type: 333 ‘
Serial No.: Egé\f 54‘["8 SerialNo. Al 8”5 5&

SAMPLE OBSERVATIONS {e.g., location, texture, color, odor, ete.)

parte grey lgreen sandy SUt wikh 357 COArse gravels .
sm%j 1«%&5 eolicefed in +he nuddle of sty dreR

adjaunt 1 the SE corrndd of Budding BRLIZ.

SAMPLE AMALYSES BGTTLE TYPE/
METHOD PRESERVATION YOLUNME SAMPLE
PARAMETER NUMBER METHOD BREQUIRERY COLLECTED

DEPLETED URANIUM (GAMMA SPEC)  EPA 901.1M None 1@ 16 oz. plastic
3 ' 1
3 ]
O ]
0 O
NOTES

Gravily Surface @ Sample. locatLon .

sarecer B, Cldrice [D. Kﬂ.f'&(—e{/j

RECENED BY: M-Driscoll




CABRERA SERVICES FIELD DATA RECORD
RADIOLOGITAL - ENWRONME&TKL-REMED!AI‘{ON SURFACE ! SUBSURFACE SO”— SAMPL'NG

PROJECT AR Building 1103A Characterization JOB NUMBER  05-3060.05. Task 3 DATE lo-i-0le
LOCATION D 45‘pljﬁ (;f A FEQR ACTWMITYTIME START {C00  Enp J455 CONTAINER TIME -
FIELD SAMPLE iD S6-G12 QaC SAMPLES CoLLECTED M4
SAMPLE DATA EQUIPMENT INFORMATION
pertHorsample G -0.5 FT(Bos) TYPE OF S0IL: EQUIPMENT USED: DECGH FLUIDS USED:
TYPE OF SAMPLE: | YJDISCRETE [ Jorcanc [YJHAND CORER / AUGER [ 1DIWATER N2 PURGE
L _Jecomposme [plsanD [ TJss.sr00N [ IPoraBLE WaTER
(Kleraver [505.5. SHOVEL / TROWEL. " Jtiounox SoLUTIoN
LOGATION COORDINATES 0 {0 [ Joway [Ciss.sPaTuLa l)omHer DI UALU”
%ﬁ—q—féﬁé‘i&—ﬂr Komer [Tlezorrose
- ] . S t {’
HA2344 . Fof [20i 274 6:35 [ oTHeR RINSATE BLANK 1D

RADIOLOGICAL MEASUREMENTS AT SAMPLE LOCATION

BEFORE SAMPLE COLLECTION AFTER SAMPLE COLLECTION DETECTQR METER
[_lgfh_aﬁ_cpm cpm Type: Ll"‘*' -0 Type: 233 l
Serial No.: Pﬁgﬂ S‘H’g Serial No. _cA I g5 Sﬁ

SAMPLE OBSERVATIONS {e.g., locatfon, texture, celor, odor, ete.)
Uit gray Sandy sUE with 30T small @ Large gravel . .
ﬂu, Was coilected fom +he eastun edge of Hhu stk

ares, directy wast of euilding Beia.

SAMPLE ANALYSES BOTTLE TYPE/
METHOD PRESERVATION VOLUME SAMPLE

PARAMETER NUMBER METHOD REQUIRED COLLECTED
({} DEPLETED URANIUM (GAMMA SPEC)  EPASD1.1M Mong 1 @ 18 oz, plastic X]
O ' 1
[ [
3 EI
O .
NOTES

receneney__ A . DHScol |




\ CABRERA SERVICES

RADIOLOGICAL - ENVIRONMENTAL » REMEDIATION

FIELD DATA RECORD
SURFACE / SUBSURFACE 30IL SAMPLING

PROJECT  ARL Buikling 11034 Characterization JOBNUMBER  05.3060.06, Task 3 DATE lo-1-Ob
LOCATION ID {L03A ACTIVITY TIME START (000  =np (455 CONTANER TIME -
FIELD SAMPLE ID So- G634 Ot SAMPLES COLLECTED Nk

SAMPLE DATA EGUIPMENT INFORMATION
perHorsavele 0-0.5 Frsoes TYPE OF S0IL: EQUIPMENT USED: DECON FLUDS USED:
TYPE OF SAMPLE [ Y] DISCRETE [ Jomeanc [ JranD corER/ AUGER U Iorwater N2 PURGE
[ Jeomposime ) [ lss.sPoon [ TlroTacLE waTER
[ Joraver [Hss. sHoveL  TROWEL Cucunox soLuTion
LOCATION COORDINATES [AeLar [ ss seatuLa Kemer_ D21 WALer
LID3A d(}“[i’_’iSix!!g IEOngﬂ& " leeorross
‘ [ oTHer RINSATE BLANK D
RADIOLOGICAL MEASUREMENTS AT SAMPLE LOCATION
BEFORE SAMPLE COLLECTICN AFTER SAMPLE COLLECTION DETECTOR METER
cpm cpm Type: Type:
Serial Mo.: Serial No.:

SAMPLE OBSERVATIONS (e.g., location, texture, coler, odor, ete.}

Lt brown sULty elay, Low plastiely, 19 graved.

SAMPLE ANALYSES BOTTLE TYPE!
METHOD PRESERVATION YOLUME SAMPLE
PARAMETER NUMBER METHOD REQUIRED COLLECTED

DEPLETED URANUM (GAMMA SPEC}  EPABILIM None 1@ 16 oz. plastic @
] ' (!
t L
1 (I
[ L]
NOTES

sweeney: 8. (LarTce.
REGEIVED BY: L. Dnscoll




CABRERA SERVICES

RADIOLOGICAL - ENVIRONMENTAL » REMEDIATION

FIELD DATA RECORD
SURFACE / SUBSURFACE S0IL SAMPLING

PROJECT  ARL Building 1103A Characterization

JOB NUMBER 05306006, Task 3

LOCATIONID BRLA ACTMITYTIME START [Q00  EnD 455

FIELD SAMPLE D SO- 440

CONTAINER TiIME

ac sampLes coLLeeten  AILA

DATE le-1-0le

SAMPLE DATA EQUIPMENT INFORMATION
oerTHOF saveLle (3 - 0.5 FT(@es) TYPE OF SOIL: EQUIPMENT USED: DECON FLUIDS USED:
TYPE OF savPLE.  [YDISCRETE [ Jorcanc [ TJHanD corer/auGER [ oI waTER N2 PURGE
[ Jeomeosime FAE) [ Jss.spaon [ rotas e water
[ ]oraveL [¥]s 5. SHOVEL / TROWEL [ Jucumox soLution
{OCATION COORDINATES MeLay [T]s5. sPatuLa Womer_Di (ALK
& s {XIOTHESR i [ leEoPrRozE

: ‘ [ otHer RINSATE BLANK D
RADIOLOGICAL MEASUREMENTS AT SAMPLE LOGATION
BEFORE SAMPLE COLLECTION AFTER SAMPLE COLLECTION DETECTOR METER

cpm cpm Type: Type:

Serial No.: Setial Mo.:

SAMPLE OBSERVATIONS {e.g., location, texture, cofot, odor, ete.})

aa%)g} fow plashety -

DArk gray elayed, sendy SUE wich small to nudim

ﬂnﬂfd

SAMPLE ANALYSES BGTILE TYPE/
METHOD PRESERVATION VOLUME SAMPLE
PARAMETER NUMBER WETHOD REQUIRED COLLECTED
[X] DEPLETED URANUM (GAMMASPEC)  EPAB0T.1M Mone 1@ 16 oz. plastic %]
™ ' |
™ 1
] (|
1 ™
NOTES
sawpensy: B, (LArie.
RECEWED BY. M. Dnscoll




CABRERA SERVICES

i RADIOLOGICAL - ENVIRONMENTAL » REMEDIATION

SURFACE / 3UBSURFACE S0IL SAMPLING

FIELD DATA RECORD

PROJECT ARL Buliding 1103A Characterization

LOCATIONID VaLLi+ Arcf. acraryTivE smRT (006

JOBNUMBER 03-3060.06, Task 3 DATE (ﬂ" , - Olﬁ

END {455 CONTAINER TIME

FIELD SAMPLE ID ,SO - (:,3 L',"g‘

OC SAMPLES COLLECTED 1] &

-

SAMPLE DATA

oerTH oF sawPle B 0.5 rTmoes) TYPE OF 50IL:

TYPE OF SAMPLE: [ ¥ ]DISCRETE [ loreanc
[ClcomresTe K)sanp
[ oraver
LOCATION COCRDINATES Klcwar
248 SO 0 W lorer
a4 silt

EQUIPMENT INFORMATION
FQUIPHENT USED: DECON FLUIDS USEE:
[ ]HaND CORER 7 AUGER [ IDiwWATER N2 PURGE
s s.sPoon [ lPOTABLE WATER
€]z 5. sHovELs TROWE:, [ Juauvax soLuTion
[ ]ss.5raTULA [ lotHer

I loeorroge

[ loTHER RINSATE BLANK D

RADIOLOGICAL MEASUREIMENTS AT SAMPLE LOCATION

BEFORE SAMPLE COULECTION AFTER SAMPLE COLLECTION DETECTCR METER
cpm cpm Type: Type:
Serial No.: Serial No.;

SAMPLE GESERVATIONS [e.g., location, texture, color, odor, ate.)

plastiety.

Medium brown sandy stk fad smald ﬂm,vug very low

SAMPLE ANALYSES BOTTLE TYFE!
METHOD PRESERVATION VOLUME SAMPLE
PARAMETER NUMBER METHOD REQUIRED COLLECTED
RL]  DEPLETED URANIUM (GAMMA SPEC)  EPA 8011 Nona 1@ 16 oz. plastic Xl
= ' (I
L] (I
1 C
1 1
NOTES

(ocation was added o wutial Wst, no GPs
aoormﬂ s OF SWrface ¥ rebhdangs wae collected .

SAMPLED BY: D. K4 E,L.U:I
RECENED BY: M. Dnscett




CABRERA SERVICES FIELD DATA RECORD
{ RADICLOGICAL - ENVIRONMENTAL » REMEDIATION SURFACE / SUBSURFACE SQIL SAMPLING

PROJECT  ARL Suilding 1103A Characterization  JOBMNUMBER  05-3060 08, Task 3 DATE {e-1-Gle
LOCATION ID Aﬁp‘jﬂi&[&L acTVTYTIME START (000 enp 1455 CONTAINERTIME ___ ==
FIELD SAMPLE ID S0-10s ac sampLES coLLEcTeD  TH A
SAMPLE DATA EQUIPMENT INFORMATION
oerTHOF sawrLs 0-0.5 FT(Bos) TYPE OF S0IL EQUIPMENT LSED: DECON FLUDS USED:
TYPE OF SAMPLE. [ JIDISCRETE [ Joroanc KHaND CORER /1 ALGER [ IorwaTer N2 PURGE
{ Jeomposme [Klsano {_Jss spoon [IroTasLe waTcr
(BeraveL s s sroveL r TROWEL [ Juaumox soLuTion
LOCATION COORDINATES o (0} Cowar [ Jss. spatuaa [Wiother DI JdL0r
- [ Jomer " leeoProee
418344.143/201336.345 [lomer RINSATE BLANK ID

RADIOLOGICAL MEASUREMENTS AT SAMPLE LOCATION

BEFORE SAMPLE COLLECTION AFTER SAMPLE COLLECTION DETECTOR METER

3;8 { cpm cpm Type: ‘-H' "30 Type: &3&!
seiaiNo: PR AIS 48 seriaito; Al EE5E4

SAMPLE OBSERVATIONS {e.g., location, texture, calor, ador, ete.} . ] .
Brenish-grey nLdium dravel with fues , sandy Soil.
Strple Was collected ™ at +ha South Lnd of Sikte Ared,

adjpeant 1o Hu SW correr of e stand- alone VAULE

SAMPLE ANALYSES BOTTLE TYPE/
METHOD PRESERVATION VOLUME SAMPLE
PARAMETER NUMBER METHOD REQUIRED COLLECTED
(K] DEPLETED URANIUM (GAMMA SPEC)  EPAB01.1M Mone 1@ 16 oz. plastic
] [
(| [

S S0i( Skimple assOLLAtLd WLh AS-POS (A Samples

of asphait).
SAMPLED BY: 5,{’!!1!2&5112 gd__iggg

RECEWED BY: M- Driscoil




CABRERA SERVICES FIELD DATA RECORD
mmm.os:cm.smwsonmmm_-nsi\qsm_mou SURFACE / SUBSURFACE S0IL SAMPLING

e
PROJECT  ARL Building 1103A Characterization JOBNUMBER  05.3060.06, Task 3 DATE {p-1-0le
LocaTiond Bl 2o, acs‘nvtw TIME START {000 END i459 CONTAINER TIME -
FIELD SAMPLE ID S0- POl ac SAMPLES COLLECTED _ NH{A
SAMPLE DATA EQUIFMENT INFORMATION
[
DERPTH OF SAMPLE @'0; 5 FT(BGS) TYPE OF SOIL: EQUIPMENT USED: DECON FLUIDS USED:
TYPE OF SAMPLE:  [AJDISCRETE [ Joreanc [EIHAND CORER { AUGER [ JorwaTer M2 PURGE
[ Jcomroste A [ ss.spoon [ |POTABLE WATER
[ JoraveL [{s 5. SHOVEL f TROWEL T Juaumox soruTion
LOCATION COORDINATES it MeLar [ s s.spaTuLa Komer DI (AL
W&ﬁ-.—& []otHER, [Jerorrose
473342 . 855/ 201218 458 LL Z [JoTHer RINSATE BLANK ID

RADIOLOGICAL MEASUREMENTS AT SAMPLE LOCATION

BEFORE SAMPLE COILLECTION AFTER SAMPLE COLLECTION GETECTOR METER
3 1 ﬁﬁ cpm cpm Type: "{‘4’ ’9«0 Type: 323 !
Serial No.: PE.Q\ i 5”“#8 Serial No. g-l 8 ‘ng’i

SAMPLE OBSERVATIONS {e.p., Iocatlon texture, celer, oder, ete.)

AMLdm greenish - -grey with reddish qor&nqz ptwl_s e,
S LL, Lowd p [gsh Wikh 5% draw
Sandgu WAS wlwm (ijt(gj Wgaf Hu site area,
adjacint fp Hu West wald of Bulderly BRLIS. .

SAMFLE ANALYSES BOTTLE TYPE/
METHOD PRESERVATION VOLUME SAMPLE
PARAMETER NUMBER METHOD REQUIRED COLLECTED

m} OEPLETED URANIUM (GAMMA SPEC)  EPAG01.1M None 1@ 16 oz. plastic m
— ' J
1 L]
] ]
] (3
NOTES

saeenev B (LQurke /D Kﬂd’g!gd

receveney: M. DRSO 1




CABRERA SERVICES FIELD DATA RECORD
RADIOLOGICAL » ENVIRONMENTAL + REMEDIATION SURFACE / SUBSURFACE SOIL SAMPLING

PROJECT ARL Building 11034 Characierization JOB NUMBER 05306005, Task 3 DATE (- 1-0L
LOCATION D Wﬂ&ﬁéﬁﬂﬁ‘ ACTMITYTIME START {000  END 454 CONTAINERTIME _ —
FIELD SAMPLE ID So-pil ac SANMPLES COLLECTED  NI&
SAMPLE DATA EQUIPMENT INFORMATION
DEFTHOF SAMPLE (- (1.9 FTmos TYPE OF SOIL: EQUIPMENT LISED: DECON FLUIDS USED:
TYEE OF SAMPLE: | WDISCRETE [ joreac [EHaND CORER 1 AUGER [ IDIWATER N2 PURGE
[ Jeoueasme FE [ Jes.sPaon [ IPoTABLE WATER
[ eraveL [flss. sHoveL s TRowEL [ uaunox soLumon
LOGATION COORDINATES 4 ) (6 Coway [ Jss.sratua orHer _DI Widber
: - lorHer [eecrrozE
H19400.165 { 201394 331 Sue [ JotHer RINSATE BLANK 1D

RADIOLOGICAL MEASUREMENTS AT SAMPLE LOCATION

BEFORE SAMPLE COLLECTION AFTER SAMPLE COLLECTION DETECTOR METER

l2], 000 _ com gi,61 5 cpm Type: 5-4’30 Type: AR
Serial Mo.: PR&IS‘{{PQ Serial No.: &I 8554

SAMPLE OBSERVATIONS (e.g., location, texture, calor, odor, et¢.)

Dark brown sandy SUt , SUghELY moist. .
Sam; Lawd,g(',otclugcuﬁt wt(fj{-he ¢astern ¢ of Hhu stte ared,

st of Bulding BRI and nerth of $0-Gia .

SAMPLE AMNALYSES BOTTLE TYPE/
METHOD PRESERVATION VOLUME SAMPLE
PARAMETER NUMBER METHCD REQUIRED COLLECTED
[Xi DEPLETED URANIUM (GAMMA SFEC)  EPAS01.1M Mone 1 @ 186 oz. plastic 1
(I ’ |
[ 1
3 J
| 1

wotes UL Stumple 4SSOCLated with SS-PI5.

saeener 6. Cldidce. [D. K&ﬂ(’{,’f
RECENVED BY: M. Driscell




CABRERA SERVICES FIELD DATA RECORD
RADIOLOGICAL - ENVIRONMENTAL - REMEDIATION SURFACE | SUBSURFACE 30IL SAMPLING

PROJECT  ARL Building 11034 Characterization JOB NUMBER  05-3060.06, Task 3 DATE (ﬁ’ l" G(ﬂ

LOCATION 1D Mﬁ@ﬂgﬂ‘f ACTVITYTIME START {B00  enp 1455 CONTAINER TIME -

FIELD SAMPLE ID SC-Pl3 QC SAMPLES COLLECTED (M &
SAMPLE DATA EGUIPMENT INFORMATION
DEFTH OF SAMPLE 0" 0. g FT {BGS} TYPE OF SO EQUIPMENT USED: BECCHN FLUIDS USED:
TYPE OF SAMPLE: [ XJDISCRETE X oreanic [ ]HeNG cORER FAUGER [Hor WATER N2 PURGE
[JeomposTe [Klsano [ lss sroon [ rorapie weren
[Toravel Kz 5. sHoveL I TROWEL [ Junumey soLUTIaN
LOCATION COORDINATES etay [ 155 spaTUia Kloner _Di ke
Eof BerLia SE of HO3A  [Honer [_GEOPROEE
T 7 + SLLE
[otHer RINSATE BLANK, ID

RADICLOGICAL MEASUREMENTS AT SAMPLE LOCATION

BEFORE SAMPLE COULLECTION AFTER SAMPLE COLLECTION DETECTOR METER
epm cpm Type: Type:
Serial No.: Serial Mo.:

SAMPLE OBSERVATIONS (e.g., Iocaltion,texture, color, odor, &te)) . .

) Surflee SEAULULE 6 ASPhELt; neduam brown Suty sand
with Grjiies. | :

) Soil wndur asphalit; Ught brown sondy SUL.

SAMPLE ANALYSES BOTTLE TYPE/
WMETHOD PRESERVATION VOLUME SAMPLE
PARAMETER NUMBER METHOD REQUIRED COLLECTED
] DEPLETED URANIUM (GAMMA SPEC)  EPAS01.1M None 1@ 18 oz. plastic [Z]
] ' 1
] 1
] 3

notes (U0 Smpuf Were colfected ab this LOWT) No GPs
LOOrdiNatLs or SWFReL ¥-readings were aveUrble .

SAMPLED BY: : F

RECENED BY: M. Driscoll




CABRERA SERVICES

RADIOLOGICAL « ENVIRONMENTAL » REMEDIATION

FIELD DATA RECORD
SURFACE f SUBSURFACE SOIL SAMPLING

PROJECT  ARL Building 1103A Characterization

JOB NUMBER  05-3060.06, Task 3

DATE 5-25-00

LOGATION ID {103 A acTviyTME sTaRT 0830 evo (4306 CONTAINER TIVE
FIELD SAMPLE ID $S-AaH ac SAMPLES coLLEGTED N (A
SAMPLE DATA EQUIPMENT INFORMATION
oerTH oF savPi e 08- 1 FT(BoS) TYPE OF SOIL: EQUIPMENT LSED: DECON FLUIDS USED:
TYPE OF SAMPLE. [ WDISCRETE [ Joreanc FRIHAND CORER / AUGER [ IDhwWaATER N2 PURGE
[Jeomrosme ) [ Iss.sPcoN [ JPOTABLE WATER
[ cRavEL s s sHOVEL I TROWEL [ lugumox soLuTion
LOCATION COCRDINATES Mlciar _s5.5raTULA B ]omer DI WAL
fore #4b [ Jorer [ JeeorroBE
' [CJomer RINSATE BLANK 1D
RADIOLOGICAL MEASUREMENTS AT SAMPLE LOCATION
BEFORE SAMPLE COLLECTION AFTER SAMPLE COLLECTION DETECTOR METER
com cpm Type: Type:
Serial No.; Serial No.:

SAMPLE OBSER\J’ATIONS (e.g., location, texture, color, odor, ete.}

Medeuim brown Soft eldy With some fuues, 5% gravel, SUghtly

motst.
SAMPLE ANALYSES BOTTLE TYPE!
METHOD PRESERVATION VOLUME SAMPLE
PARAMETER NUMBER METHOR REQUIRED COLLECTED

K] DEPLETED URANIUM (GAMMA SPEC)  EPA S01.1M Nane 1@ 16 az. plastic @ { i)
1 BCEA Mefals (TeLp)  EPA 400.0. lold 4°¢ 1@ 30z glass (&)
O 3

OJ 7

O] 0

NOTES

Oru of 7o SUbSurface

rolltover door ey L 11034,

S &t this tocgtion, Fhree samples
Wz coliected from Hu ore bortng, ocdted

sampLED B (). E{”l[l@&l /M Driscoit

RECEWVED BY:

t +He urterior

M. Driscoll




CABRERA SERVICES FIELD DATA RECORD

PROJECT _ARL Building 1103A Characterization JOB NUMBER  05-3080.05, Task 3 DATE 5-25-00r
0830 0430
.
LOCATIONID i103 A ACTMITYTIME START 248  EnD 68 CONTAINER TIME -
FIELD SAMPLE D SS-AAT acsamPLEs cotLecTED N IA
SAMPLE DATA EQUIPMENT INFORMATION
oerTHoOF savPle .~ 1.5 FT(E0S) TYPE OF 5CIL: EQUIPMENT USED: DECON FLUIDS USED:
TYPE OF 5avPLE. [WIDISCRETE { loreanc Y ]HAND CORER / AUGER {_IDIWATER N2 PURGE
[ Jcomeosms N [s5.sroon [ JroTABLE WATER
[ IoraveL [s 5. sHOVEL 1 TROWEL [ uouiox soLuTion
LOCATION COORDINATES [¢]oLay [ss.spatuLa Eomer_ Qi ALL
(lﬂl’ Z #5’\6 {otHer [ JeEoPRoEE
_ SlLe
[ JoTHer RINSATE BLANK. I

RADIOLOGICAL MEASUREMENTS AT SAMPLE LOCATION

BEFORE SAMPLE COLLECTION AFTER SAMPLE COLLECTION DETECTOR METER
cpm — ____tpm Type _ Type:
Serial No . Serial No.:

SAMPLE OBSERVATIONS {e.g., location, texture, color, odor, ete.}

Medium browon SUEY ldy, naedoum plasti eity.

$AMPLE ANALYSES BOTTLE TYPE/
METHOD PRESERVATION VOLUME SAMPLE
PARAMETER NUMBER METHOD REQUIRED COLLECTED
W} DEPLETED URANIUM (GAMMASPEC)  EPA901.1M Nane 1@ 16 0z. plastic 4 !)

K perA Mids (TeLP)  EPA 400.0 Coof 4o¢, 1@ 8oz glass ()

(J
]
(I

RN

"o of WO SUDSUIfoce depths at +his [0eation ,+Hiree Sgmples
were collecked from He Core borung, [0Cafed in e uttenor

rollover doorwiy tn 11034 . ,
: saveLen By: (A). F1i {{E]gmge M. Driscoll

receveoey. M. DHIScol{




CABRERA SERVICES FIELD DATA RECORD
RABIOLOGICAL » ENVIRONMENTAL - REMEDIATION SURFACE / SUBSURFACE SOIL SAMPLING

PROJECT  ARL Building 1103A Characterization JOB NUMBER  05.3060.05. Task 3 DATE {o-1-Ol
LOCATIONID 45'2}]4 {+ A,{:(f_ a ACTVITYTIME START {000 END {455 CONTAINER TIME -
FIELD SAMPLE ID 85-Gi4 0C SAMPLES COLLECTED A&
SAMPLE DATA EQUIPMENT INFORMATION
oEPTHOF SavPLle 0.8 1 r(mos) TYRE CF SOIL: EGUIPMENT USED: DECON FLUIDS USED:
TYPE OF samPLE:. [ NISCRETE [ Joreanc P]avD CORER 1 AUGER [ o waTer Nz PURGE
[ Jcomrosme [R]sann [ ]=5 sroon [ rotagiE waTER
[W]oraveL [¥s 5. sHOVEL / TROWEL [ Jueumox soLuTion
LOCATION GOORDINATES  ofy 1% T oway [lss.seamuia Xomer_DI ALLE
- ; Klomer, Mercrress
HI8H1 434 [20124 8 337 Sue [ JomHer RINGATE BLANK D

RADIGLOGICAL MEASUREMENTS AT SAMPLE LOCATION

BEFORE SAMPLE COLLECTION AFTER SAMPLE COLLECTION DETECTCR METER
(c‘? ,1 f 2 cpm cpm Type: ‘f"-l-ék() Type: g&' ]
Serial No.: PE&!S‘-H&S Serial No : gl 8553

SAMPLE OBSERVATIONS (e.g., location, texture, color, odor, £1¢.)

Grinish-grey sUty, sandy soil with wdl-graded gravel .

SAMPLE ANALYSES BOTTLE TYRPE/
METHOD PRESERVATION VOLUME SAMPLE

PARAMETER NUMBER METHOD REQUIRED COLLECTED

[A] DEPLETED URANIM (GAMMA SPEC)  EPAB01.1M None 1@ 16 oz. plastic X]

[ ’ ]

= £

1 ]

(. O

wres SUBSIEPIEL Shimple ASSO UL with S0-G0q.

savpieoee B (L Qidee Z'D. Eﬁf'éﬁg

RECENED BY: A{ . Driscoil




CABRERA SERVICES FIELD DATA RECORD
mD[OLQslc}\L.ENmRQNME“TAL. ﬁgMEDlAﬂQN SURFACE ! SUBSURFACE SO". SAMPLING

PROJECT ARL Building 1103A Characterization JOBNUMBER  05-3060.06, Task 3 DATE le-{-0
LOCATION m&ffer 2D &phﬂf ACTMITYTIME START 880 e 1455 CONTAIMERTIME -~
FIELD SAMPLE ID L8-Pis Qc SAMPLES coLLEcTED N A
SAMPLE DATA EQUIPMENT INFORMATION
DEPTHOF samPLe .5 - | FT(BGS) TYPE OF 501 EQUIPMENT USED: DECON FLUDS USED:
TYPE OF SAMPLE. [ W JDISCRETE [ Joreanic FXJHAND CORER / AUGER [ Ioiwarer N2 PURCE
[ Jeomeosme [sano [ Iss sroon [ |POTABLE WATER
[loraver [As s sHoVEL/ TROWEL [ JUoUNGX SCLUTION
LOCATION COORDINATES ol 1,4k [Tetar [ _lss.spatuLa Komer_ DI Wdtes
%ﬁ%@%"f’ [omer [ JeEorroEs
#2400, o5 [a01279 . 33( [oTrer RINSATE BLANK ID

RADIDLOGICAL MEASUREMENTS AT SAMPLE EOCATION

BEFORE SAMPLE COLLECTION AFTER SAMPLE COLLECTION DETECTOR METER
@It ODO cpm ﬂ 5[ S cpm Type: 4’4”9\0 Type: AR I

Serial No.; PR&IS‘MS Serial Mo.: a’l | 8554

SAMPLE OBSERVATIONS [e.g.,'Eoca:ion, texture, caler, odo.r, ete.) . .
Diric grey sty sand with 1% groveds, sUghely moist,
St S0-Pit for location dLscription .

SAMPLE ANALYSES BOTTLE TYPE/
METHOD PRESERVATION VOLUME SAMPLE
PARAMETER NUMBER METHOD REQUIRED COLLECTED
[{] DEPLETED URANUM (GAMMA SPEC)  EPAS01.IM None 1@ 18 cz. plastic X
O ' (I
L] (I
C] (I

vores  SUDSUFfaee Simple ASSOCLdted with SO-PII .

SAMPLED BY:

RECEWED BY: AL Driscold




CABRERA SERVICES

RADIOLOGICAL « ENWRONMENTA; » REMEDIATION

FIELD DATA RECORD
VOLUMETRIC SAMPLING

PROJECT  ARL Building 1103A Characterization JOBNUMBER  05-3050.06, Task 3 DATE §/as 10
LOCATIONID 103 A ACTMITYTIME START f000 eEnc JLOD CONTAINERTIME
FIELD SAMPLEID Wi-A0S OC SAMPLES COLLECTED nia
SANPLE DATA MATERIAL EQUIPMENT INFORMATION
[wausoars oy EQUIPMENT USED: DECON FLUIDS USED:
TYPE OF saMPLE:  [plDIscreTE [ Jesune TiE 1) [T Hanp corer 1 auBER T IniwaTER N2 PURGE
[JcomeosnE [TlroormiE _Jss.5P00N [ IPoTAsLE waTER
[ rant clp 1) [ ]38, sHOVEL / TROWEL [ Juounoy soLumon
LOGATION COORDINATES [ smenr (sv) [ Jss sPaTuLs Kloner O gty
SrLar#(41 KloTHER [ JeEorrosE
filtermat. Klomer FAZCGE  rinsaEBLAWID
nife

RADIOLOGICAL MEASUREMENTS AT SAMPLE LOCATION

{

wmt&.}?’ ﬂgnﬁl‘)"&’

BEFORE SAMPLE COLLECTION AFTER SAMPLE COLLECTION DETECTOR METER
cpm cprn Type: Type:
Serial MNo.: Serial No.:
SAMPLE OBSERVATIONS (e.g., location, texture, color, odor ete.)
wia ddrk broiin | gt browon S0ff,

[ pueces of paper-(Uce materiad .

Filter was olfected from
dred and offiew dreqd. .

SAMPLE ANALYSES BOTTLE TYPE!
METHOD PRESERVATION VOLUME SAMPLE
PARAMETER NUMBER METHOD REQUIRED COLLECTED
RE]  ISOTORIC URANIUM (ALPHA SPEC)  ASTM 3672-80M Nane 1@ 4 oz. plastic [
[[] GROSSALPHA{BETA (SMEARS) EPASOC.D None 1 plastic bag —
[[] RCRAMETALS(TCLP) EPA 1311/6010/7470 Cool 4°C 1 @8 oz. glass [
] rPces EPA 8082 Cool4°C 1@ 4 oz. glass |
[1  asBESTOS NIOSH 7400 None 1@4 vz. plastic 3
MOTES

WLst wodl betfwern man wWork

savpiener B (LA L. IDWW
U. Driscoil

RECENVED BY:




CABRERA SERVICES FIELD DATA RECORD
RADIOLOGICAL + ENVIRONMENTAL ¥ REMEDIATION VOLUMETRIC SAMPLING

PROJECT  ARL Building 1103A Charactetization JOB NUMBER  (05-3080.08, Task 3 DATE (0/ i /0&
LOCATION ID {{CBA AcTvTYTIME sTART @730 e 0830 COMTAINER TIME -
FIELD SAMPLE ID we - Ad4 QC SAMPLES COLLECGTED nia
SAMPLE DATA MATERIAL: EQUIPMENT INFORMATION
AwALLEDARD (W) EQUIPMENT USED: DECON FLUIDS USED:
TYPEOF SAMPLE: Y |DISCRETE [ Jesune nie (o) [ JmanD CORER / AUGER o wiaTER M2 PURGE
[ Jeouposme T roormE FLy [es. spoon [_lroTaBLE waTER
[ lpamT cre ey [ 5.5 5HOVEL/ TROWEL [uaumox soLuTion
LOCATION COORDINATES T =nEAR (31 [ Tlss spatuLa Klome=_ DI Wader
widdl A Sty #1040 [Tonex [~ loeoProse
Wlomer (HAZOF RINSATE BLANK ID
knife

RADIOLOGICAL MEASUREMENTS AT SAMPLE LOCATION

BEFORE SAMPLE COLLECTION AFTER SAMPLE COLLECTICN BETECTCOR METER
tpm cpm Type: Type:
Serial No.; Serial No.:

SAMPLE OBSERVATIONS {e.g., [ocation, texture, color, odor, ete.)

*3"x3"x 0.5" thuurtk of Shedreck., relatiuely WNTACE (not ruuch
Crumbling) , At 1on eufenor wl white 8grey wnteridr.

SAMPLE ANALYSES BOTTLE TYPE/
METHOD PRESERVATION VOLUME SAMPLE

PARAMETER NUMBER METHOD REGUIRED COLLECTED
lg] ISOTOPIC URANIUM {ALPHA SFEC)  ASTM 3872-90M Nane 1@ 4 o7, plastic =4
[[] G©ROSSALPHA/BETA (SMEARS) EPA 9000 Nane 1 plastic bag i
ﬁ] RCRA METALS (TCLP) £PA 121 1/8010/7470 Cool 4°C 162 8oz glass
] rPcws EPA 8082 Cool 4°C 1@4 oz, glass [
™ asBESTOS NIDSH 7400 Nore 1@ 4 oz. plastic 1
NOTES

Tiwe samples were colleeted fioim +his foeation.

SAMPLED BY: 6 . . HA—
RECEVED BY: M. Drigscoli




CABRERA SERVICES FIELD DATA RECORD
RADIOLOGICAL - ENVIRONMENTAL » REMEDIATION VOLUMETRIC SAMPLING

et
PROJECT  -ARL Building 11034 Characterization JOB NUMBER  05-3060.08, Task 3 DATE &l ] 0l
LocaTionn (I3 A ACTIVITYTIME START @730 eno 0 830 CONTAINERTIME -~
FIELD SAMPLE ID WL -Ail () QC SAMPLES COLLECTED nia
SAMPLE DATA MATERIAL EQUIPMENT INFORMATION
B waLLEOARD (AL) EQUIPMENT USED: DECON FLUIDS USED:
TYPE OF SAMPLE: | K| DISCRETE [ Jemwme TiE (oo [ JHanp corRER s AUGER [ JorwaTer N2 PURGE
[_lcomposme [_JrLoormi= FLy [_lss.sroon [ lporan £ water
[ _IPamT cHie (T [ les. soveL rTroweL [ uaumox soLuTion
LOCATICN CODRDINATES [ JsMeAR (5M) [ss.spatuLa Wlotwer _ D1 LUAELE
S #ig [ JoT=ER [ IsEoProBE
Womern 201 RINSATE BLANK.ID
knife

RADIOLOGICAL MEASUREMENTS AT SAMPLE LOCATION

BEFORE SAMRPLE COLLECTICN AFTER SAMPLE COLLECTION DETECTOR METER
cpm cpm Type: Type:
Serial No.: Seriat Mo

SAMPLE OBSERVATIONS (e.g., location, texture, coler, odor, ete.}

~RUKR" 0.5 ehuink of skudtrock, whikolgrey , diy and Crumbly.

SAMPLE ANALYSES BOTILE TYPE/
METHOD PRESERVATION VOLUME SAMPLE
PARAMETER NUMBER METHOD REQUIRED COLLECTED
L ISOTOFIC URANILM (ALPHA SPEC)  ASTM 3872-80M Mone 1 @4 oz. plastic ]
[C] GROSSALPHA/BETA (SMEARS) EPA 3000 Mone 1 plastic hag [
RCRA METALS (TCLP) EPA 1311/60107470 Cool4°C 1@ 8oz glass %
] rpcas EPA 8082 Cool 4°C @407 glass 3
{1 asBESTOS NIOSH 7400 None 1@4 oz. plastic |
NOTES

Two Samples were collecled from +his location .

swriener_ B, (A (D. Kﬂféaﬁ{
RECEIVED BY: M. Driscoti




APPENDIX D-2

CHEMICAL ANALYSIS RESULTS



Building 1103A Area Characterization
Metals and PCB Results

Analytical
Field ID Parameter Result Units PRL Flag Suite Method Matrix Order Number
CL-A13 AROCLOR-1016 710 UG/KG 710 U PEST/PCB SwW8082 SOLID 606029
CL-A13 AROCLOR-1221 1400 UG/KG 1400 U PEST/PCB SwW8082 SOLID 606029
CL-A13 AROCLOR-1232 710 UG/KG 710 U PEST/PCB SwW8082 SOLID 606029
CL-A13 AROCLOR-1242 710 UG/KG 710 U PEST/PCB SwW8082 SOLID 606029
CL-A13 AROCLOR-1248 710 UG/KG 710 U PEST/PCB SwW8082 SOLID 606029
CL-A13 AROCLOR-1254 710 UG/KG 710 U PEST/PCB Swa8082 SOLID 606029
CL-A13 AROCLOR-1260 710 UG/KG 710 ) PEST/PCB SwW8082 SOLID 606029
CL-A13 ARSENIC 0.1 MGI/L 0.1 U METALS SW6010 LEACHATE 606029
CL-A13 BARIUM 1 MG/L 1 ) METALS SW6010 LEACHATE 606029
CL-A13 CADMIUM 0.05 MGI/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 MGI/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 MGI/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 SwW8082 SOLID 606029
CL-A15 AROCLOR-1221 2000 UG/KG 2000 U PEST/PCB SwW8082 SOLID 606029
CL-A15 AROCLOR-1232 980 UG/KG 980 U PEST/PCB SwW8082 SOLID 606029
CL-A15 AROCLOR-1242 980 UG/KG 980 ) PEST/PCB SwW8082 SOLID 606029
CL-A15 AROCLOR-1248 980 UG/KG 980 U PEST/PCB SwW8082 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 SwW8082 SOLID 606029
CL-A15 ARSENIC 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
CL-A15 BARIUM 1 MGI/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 MGI/L 0.1 U METALS SW6010 LEACHATE 606029
CL-A15 LEAD 0.03 MG/L 0.03 ) METALS SW6010 LEACHATE 606029
CL-A15 MERCURY 0.002 MGI/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 MGI/L 0.1 U METALS SW6010 LEACHATE 606029
CL-A17 AROCLOR-1016 980 UG/KG 980 U PEST/PCB SwW8082 SOLID 606029
CL-A17 AROCLOR-1221 2000 UG/KG 2000 U PEST/PCB SwW8082 SOLID 606029
CL-A17 AROCLOR-1232 980 UG/KG 980 U PEST/PCB SwW8082 SOLID 606029
CL-A17 AROCLOR-1242 980 UG/KG 980 U PEST/PCB SwW8082 SOLID 606029
CL-A17 AROCLOR-1248 980 UG/KG 980 ) PEST/PCB SwW8082 SOLID 606029
CL-A17 AROCLOR-1254 980 UG/KG 980 u PEST/PCB SwW8082 SOLID 606029
CL-A17 AROCLOR-1260 980 UG/KG 980 ) PEST/PCB SwW8082 SOLID 606029
CL-Al7 ARSENIC 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
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Building 1103A Area Characterization
Metals and PCB Results

Analytical
Field ID Parameter Result Units PRL Flag Suite Method Matrix Order Number
CL-Al17 BARIUM 1 MGI/L 1 U METALS SW6010 LEACHATE 606029
CL-A17 CADMIUM 0.17 MG/L 0.05 METALS SW6010 LEACHATE 606029
CL-Al17 CHROMIUM 0.1 MGI/L 0.1 U METALS SW6010 LEACHATE 606029
CL-A17 LEAD 0.03 MG/L 0.03 U METALS SW6010 LEACHATE 606029
CL-Al17 MERCURY 0.002 MGI/L 0.002 U METALS SW7470 LEACHATE 606029
CL-A17 SELENIUM 0.05 MG/L 0.05 ) METALS SW6010 LEACHATE 606029
CL-Al17 SILVER 0.1 MGI/L 0.1 U METALS SW6010 LEACHATE 606029
CLPT-A01 AROCLOR-1016 980 UG/KG 980 U PEST/PCB SwW8082 SOLID 606029
CLPT-AO01 AROCLOR-1221 2000 UG/KG 2000 U PEST/PCB SwW8082 SOLID 606029
CLPT-AO1 AROCLOR-1232 980 UG/KG 980 U PEST/PCB SwW8082 SOLID 606029
CLPT-AO01 AROCLOR-1242 980 UG/KG 980 U PEST/PCB SwW8082 SOLID 606029
CLPT-AO1 AROCLOR-1248 980 UG/KG 980 ) PEST/PCB SwW8082 SOLID 606029
CLPT-AO01 AROCLOR-1254 980 UG/KG 980 U PEST/PCB SwW8082 SOLID 606029
CLPT-AO1 AROCLOR-1260 980 UG/KG 980 ) PEST/PCB SwW8082 SOLID 606029
CLPT-A01 ARSENIC 0.1 MGI/L 0.1 U METALS SW6010 LEACHATE 606029
CLPT-AO1 BARIUM 1 MG/L 1 U METALS SW6010 LEACHATE 606029
CLPT-A01 CADMIUM 0.072 MGI/L 0.05 METALS SW6010 LEACHATE 606029
CLPT-AO1 CHROMIUM 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
CLPT-A01 LEAD 0.03 MGI/L 0.03 U METALS SW6010 LEACHATE 606029
CLPT-AO1 MERCURY 0.027 MG/L 0.002 METALS SW7470 LEACHATE 606029
CLPT-A01 SELENIUM 0.05 MGI/L 0.05 U METALS SW6010 LEACHATE 606029
CLPT-AO1 SILVER 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
CLPT-A02 AROCLOR-1016 950 UG/KG 950 U PEST/PCB SwW8082 SOLID 606029
CLPT-A02 AROCLOR-1221 1900 UG/KG 1900 U PEST/PCB SwW8082 SOLID 606029
CLPT-A02 AROCLOR-1232 950 UG/KG 950 U PEST/PCB SwW8082 SOLID 606029
CLPT-A02 AROCLOR-1242 950 UG/KG 950 U PEST/PCB SwW8082 SOLID 606029
CLPT-A02 AROCLOR-1248 950 UG/KG 950 U PEST/PCB SwW8082 SOLID 606029
CLPT-A02 AROCLOR-1254 950 UG/KG 950 U PEST/PCB SwW8082 SOLID 606029
CLPT-A02 AROCLOR-1260 950 UG/KG 950 U PEST/PCB SwW8082 SOLID 606029
CLPT-A02 ARSENIC 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
CLPT-A02 BARIUM 1 MGI/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 MGI/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 MGI/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 MGI/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

Analytical
Field ID Parameter Result Units PRL Flag Suite Method Matrix Order Number
CLPT-B03 AROCLOR-1221 1900 UG/KG 1900 U PEST/PCB SwW8082 SOLID 606029
CLPT-B0O3 AROCLOR-1232 960 UG/KG 960 ) PEST/PCB SwW8082 SOLID 606029
CLPT-B03 AROCLOR-1242 960 UG/KG 960 U PEST/PCB SwW8082 SOLID 606029
CLPT-B0O3 AROCLOR-1248 960 UG/KG 960 U PEST/PCB SwW8082 SOLID 606029
CLPT-B03 AROCLOR-1254 960 UG/KG 960 U PEST/PCB SwW8082 SOLID 606029
CLPT-B0O3 AROCLOR-1260 960 UG/KG 960 U PEST/PCB SwW8082 SOLID 606029
CLPT-B03 ARSENIC 0.1 MGI/L 0.1 U METALS SW6010 LEACHATE 606029
CLPT-B0O3 BARIUM 1 MG/L 1 ) METALS SW6010 LEACHATE 606029
CLPT-B03 CADMIUM 0.05 MGI/L 0.05 U METALS SW6010 LEACHATE 606029
CLPT-B0O3 CHROMIUM 0.1 MG/L 0.1 ) METALS SW6010 LEACHATE 606029
CLPT-B03 LEAD 0.03 MGI/L 0.03 U METALS SW6010 LEACHATE 606029
CLPT-B0O3 MERCURY 0.002 MG/L 0.002 U METALS SW7470 LEACHATE 606029
CLPT-B03 SELENIUM 0.05 MGI/L 0.05 U METALS SW6010 LEACHATE 606029
CLPT-B0O3 SILVER 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
CLPT-C04 AROCLOR-1016 1000 UG/KG 1000 u PEST/PCB SwW8082 SOLID 606029
CLPT-C0O4 AROCLOR-1221 2000 UG/KG 2000 U PEST/PCB SwW8082 SOLID 606029
CLPT-C04 AROCLOR-1232 1000 UG/KG 1000 U PEST/PCB SwW8082 SOLID 606029
CLPT-C0O4 AROCLOR-1242 1000 UG/KG 1000 U PEST/PCB SwW8082 SOLID 606029
CLPT-C04 AROCLOR-1248 1000 UG/KG 1000 U PEST/PCB SwW8082 SOLID 606029
CLPT-C04 AROCLOR-1254 1000 UG/KG 1000 U PEST/PCB SwW8082 SOLID 606029
CLPT-C04 AROCLOR-1260 1000 UG/KG 1000 U PEST/PCB SwW8082 SOLID 606029
CLPT-C0O4 ARSENIC 0.1 MG/L 0.1 U METALS SW6010 LEACHATE 606029
CLPT-C04 BARIUM 1 MGI/L 1 U METALS SW6010 LEACHATE 606029
CLPT-CO4 CADMIUM 0.05 MG/L 0.05 ) METALS SW6010 LEACHATE 606029
CLPT-C04 CHROMIUM 0.1 MGI/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 MGI/L 0.002 U METALS SW7470 LEACHATE 606029
CLPT-CO4 SELENIUM 0.05 MG/L 0.05 ) METALS SW6010 LEACHATE 606029
CLPT-C04 SILVER 0.1 MGI/L 0.1 U METALS SW6010 LEACHATE 606029
FL-A19 AROCLOR-1016 680 UG/KG 680 ) PEST/PCB SwW8082 SOLID 606029
FL-A19 AROCLOR-1221 1400 UG/KG 1400 U PEST/PCB SwW8082 SOLID 606029
FL-A19 AROCLOR-1232 680 UG/KG 680 ) PEST/PCB SwW8082 SOLID 606029
FL-A19 AROCLOR-1242 680 UG/KG 680 U PEST/PCB SwW8082 SOLID 606029
FL-A19 AROCLOR-1248 680 UG/KG 680 ) PEST/PCB SwW8082 SOLID 606029
FL-A19 AROCLOR-1254 680 UG/KG 680 U PEST/PCB SwW8082 SOLID 606029
FL-A19 AROCLOR-1260 680 UG/KG 680 U PEST/PCB SwW8082 SOLID 606029
FL-A19 ARSENIC 0.1 MGI/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

Analytical
Field ID Parameter Result Units PRL Flag Suite Method Matrix Order Number
FL-A19 CADMIUM 0.05 MGI/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 MGI/L 0.03 METALS SW6010 LEACHATE 606029
FL-A19 MERCURY 0.002 MG/L 0.002 ) METALS SW7470 LEACHATE 606029
FL-A19 SELENIUM 0.05 MGI/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 MGI/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 MGI/L 0.05 U METALS SW6010 LEACHATE 606029
SO-A17 CHROMIUM 0.1 MG/L 0.1 ) METALS SW6010 LEACHATE 606029
SO-A17 LEAD 0.03 MGI/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 MGI/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 MGI/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 MGI/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 MGI/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 MGI/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 MGI/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 MGI/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 MGI/L 0.03 u METALS SW6010 LEACHATE 606029
SO-A30 MERCURY 0.002 MG/L 0.002 ) METALS SW7470 LEACHATE 606029
SO-A30 SELENIUM 0.05 MGI/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 MGI/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 MGI/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 MGI/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 MGI/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

Analytical
Field ID Parameter Result Units PRL Flag Suite Method Matrix Order Number
SO-A36 ARSENIC 0.1 MGI/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 MGI/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 MGI/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 MGI/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 MGI/L 0.1 U METALS SW6010 LEACHATE 606029
SS-A24 BARIUM 1 MG/L 1 ) METALS SW6010 LEACHATE 606029
SS-A24 CADMIUM 0.05 MGI/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 MGI/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 MGI/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 MGI/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 MGI/L 0.05 U METALS SW6010 LEACHATE 606029
SS-A27 CHROMIUM 0.1 MG/L 0.1 ) METALS SW6010 LEACHATE 606029
SS-A27 LEAD 0.03 MGI/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 MGI/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 SwW8082 SOLID 606029
WL-A09 AROCLOR-1221 1500 UG/KG 1500 U PEST/PCB SwW8082 SOLID 606029
WL-A09 AROCLOR-1232 760 UG/KG 760 U PEST/PCB SwW8082 SOLID 606029
WL-A09 AROCLOR-1242 760 UG/KG 760 U PEST/PCB SwW8082 SOLID 606029
WL-A09 AROCLOR-1248 760 UG/KG 760 U PEST/PCB SwW8082 SOLID 606029
WL-A09 AROCLOR-1254 760 UG/KG 760 ) PEST/PCB SwW8082 SOLID 606029
WL-A09 AROCLOR-1260 760 UG/KG 760 U PEST/PCB SwW8082 SOLID 606029
WL-A09 ARSENIC 0.1 MG/L 0.1 ) METALS SW6010 LEACHATE 606029
WL-A09 BARIUM 1 MGI/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 MGI/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 MGI/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

Analytical
Field ID Parameter Result Units PRL Flag Suite 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 SwW8082 SOLID 606029
WL-A1l AROCLOR-1221 1200 UG/KG 1200 u PEST/PCB SwW8082 SOLID 606029
WL-A11 AROCLOR-1232 580 UG/KG 580 u PEST/PCB SwW8082 SOLID 606029
WL-A1l AROCLOR-1242 580 UG/KG 580 u PEST/PCB SwW8082 SOLID 606029
WL-A11 AROCLOR-1248 580 UG/KG 580 u PEST/PCB SwW8082 SOLID 606029
WL-A11 AROCLOR-1254 580 UG/KG 580 u PEST/PCB SwW8082 SOLID 606029
WL-A11 AROCLOR-1260 580 UG/KG 580 u PEST/PCB SwW8082 SOLID 606029
WL-A11l 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-A1l 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

Analytical
Field ID Parameter Result TPU Units MDC Flag 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-P0O5- 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-Al17 U-235 0.246 +/- 0.089 pCilg 0.018 714R9 SOLID 606044
CL-Al17 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-AO1 U-238 4.72 +/- 0.83 pCil/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-BO3 U-234 0.73 +/- 0.18 pCil/g 0.04 714R9 SOLID 606029
CLPT-B0O3 U-235 0.216 +/- 0.085 pCi/g 0.019 714R9 SOLID 606029
CLPT-B0O3 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 5.562 +- 0.94 pCil/g 0.04 714R9 SOLID 606029
FL-A21 U-234 111 +/- 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 pCilg 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 pCilg 0.04 714R9 SOLID 606044
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Building 1103A Area Characterization
Isotopic Uranium Results

Analytical
Field ID Parameter Result TPU Units MDC Flag 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 pCilg 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 YLU 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 pCil/g 0 Y2,M3 714R9 SOLID 606044
FL-R47- Bottom U-234 0.109 +/- 0.056 pCilg 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 pCilg 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-AQ7 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-AQ5 U-234 13.7 +/- 2.6 pCilg 0.1 Y2,M3 714R9 SOLID 606044
WL-AQ05 U-235 1.78 +/- 0.44 pCi/g 0.12 Y2,M3 714R9 SOLID 606044
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Isotopic Uranium Results

Analytical

Field ID Parameter Result TPU Units MDC Flag 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-AO09 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-A11l U-238 2.49 0.48 pCilg 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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Building 1103A Area Characterization

Gamma Spectroscopy Results

Analytical
Field ID Parameter Result TPU Units MDC Flag Method Matrix Order Number
SO-A17 Ac-228 1 +/- 0.27 pCilg 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 pCilg 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 pCilg 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 pCilg 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 pCilg 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 pCilg 0.49 G 713R9 SOIL 606043
SO-A20 Bi-212 11 +/- 1.1 pCi/g 1.7 U,G 713R9 SOIL 606043
SO-A20 Bi-214 0.84 +/- 0.24 pCilg 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 pCilg 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 pCilg 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 pCilg 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 pCilg 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 pCilg 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 pCilg 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 pCilg 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 pCilg 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 pCilg 0.5 G 713R9 SOIL 606043
SO-A33 Bi-212 25 +/- 1.5 pCi/g 2.1 G 713R9 SOIL 606043
SO-A33 Bi-214 0.94 +/- 0.3 pCilg 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 pCilg 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 pCilg 0.27 G 713R9 SOIL 606043
SO-A33 Pb-214 121 +/- 0.25 pCi/g 0.25 G,J 713R9 SOIL 606043
SO-A33 Th-234 35 +/- 4 pCilg 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

Analytical
Field ID Parameter Result TPU Units MDC Flag 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 pCilg 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 pCilg 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 pCilg 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 pCilg 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 pCilg 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 pCilg 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 pCilg 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 pCilg 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 pCilg 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 pCilg 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 pCilg 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 pCilg 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 pCilg 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 pCilg 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 pCilg 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 pCilg 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 45 +/- 8.9 pCilg 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 pCilg 0.24 G,J 713R9 SOIL 606043
SO-G03 Th-234 15 +/- 3.3 pCi/g 5.5 U,G 713R9 SOIL 606043
SO-G03 U-235 -0.25 +/- 0.47 pCilg 0.82 U,G 713R9 SOIL 606043
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Building 1103A Area Characterization
Gamma Spectroscopy Results

Analytical
Field ID Parameter Result TPU Units MDC Flag Method Matrix Order Number
SO-G04 Ac-228 1.41 +/- 0.4 pCilg 0.64 G 713R9 SOIL 606043
SO-G04 Bi-212 1.8 +- 1.1 pCilg 15 G 713R9 SOIL 606043
SO-G04 Bi-214 1.06 +-  0.29 pCilg 0.3 GJ 713R9 SOIL 606043
SO-G04 Cs-137 0.064 +- | 0.098 pCilg 0.164 UG 713R9 SOIL 606043
SO-G04 K-40 9.2 +/- 2.4 pCilg 1.5 G 713R9 SOIL 606043
SO-G04 Pa-234m 3 +- 10 pCilg 18.7 UG 713R9 SOIL 606043
SO-G04 Pb-212 1.32 +- 0.28 pCilg 0.26 G 713R9 SOIL 606043
SO-G04 Pb-214 0.95 +- | 0.23 pCilg 0.29 G,J 713R9 SOIL 606043
SO-G04 Th-234 3.2 +/- 1.5 pCilg 2.1 LT,G 713R9 SOIL 606043
SO-G04 U-235 0.26 +- | 041 pCilg 0.69 UG 713R9 SOIL 606043
SO-G07 Ac-228 0.46 +- | 0.35 pCilg 0.51 UG 713R9 SOIL 606043
SO-G07 Bi-212 -0.9 +- 1.1 pCilg 2.2 U,G 713R9 SOIL 606043
SO-G07 Bi-214 0.12 +- 017 pCilg 0.28 U,G,J 713R9 SOIL 606043
SO-G07 Cs-137 0.001 +- | 0.086 pCilg 0.156 UG 713R9 SOIL 606043
SO-G07 K-40 1.3 +/- 1.2 pCilg 1.9 UG 713R9 SOIL 606043
SO-G07 Pa-234m 230 +- 39 pCilg 16 G 713R9 SOIL 606043
SO-G07 Pb-212 0.23 +- 019 pCilg 0.3 UG 713R9 SOIL 606043
SO-G07 Pb-214 0.22 +- | 0.16 pCilg 0.25 U,G,J 713R9 SOIL 606043
SO-G07 Th-234 156 +/- 22 pCilg 14 M3,G 713R9 SoIL 606043
SO-G07 U-235 2.47 +- | 0.65 pCilg 1.07 LT.G 713R9 SOIL 606043
SO-G08 Ac-228 0.26 +- | 0.49 pCilg 0.84 UG 713R9 SOIL 606043
SO-G08 Bi-212 0.5 +- 1.9 pCilg 34 U,G 713R9 SOIL 606043
SO-G08 Bi-214 0.39 +-  0.29 pCilg 0.45 U,G,J 713R9 SOIL 606043
SO-G08 Cs-137 -0.08 +- | 0.12 pCilg 0.24 UG 713R9 SOIL 606043
SO-G08 K-40 3.1 +/- 15 pCilg 1.8 G 713R9 SOIL 606043
SO-G08 Pa-234m 597 +- 86 pCilg 20 G 713R9 SOIL 606043
SO-G08 Pb-212 0.51 +- | 0.25 pCilg 0.37 G 713R9 SOIL 606043
SO-G08 Pb-214 0.26 +- | 0.23 pCilg 0.36 U,G,J 713R9 SOIL 606043
SO-G08 Th-234 405 +- 48 pCilg 7 G 713R9 SoIL 606043
SO-G08 U-235 6.5 +- 1.2 pCilg 1.4 LT.G 713R9 SOIL 606043
SO-G09 Ac-228 0.12 +- | 034 pCilg 0.59 UG 713R9 SOIL 606043
SO-G09 Bi-212 0.5 +- 1.4 pCilg 24 U,G 713R9 SOIL 606043
SO-G09 Bi-214 0.06 +- 021 pCilg 0.36 U,G,J 713R9 SOIL 606043
SO-G09 Cs-137 0.03 +- 0.1 pCilg 0.17 UG 713R9 SOIL 606043
SO-G09 K-40 0.73 +- | 084 pCilg 1.37 UG 713R9 SOIL 606043
SO-G09 Pa-234m 313 +- 48 pCilg 16 G 713R9 SOIL 606043
SO-G09 Pb-212 0.24 +- 022 pCilg 0.36 UG 713R9 SOIL 606043
SO-G09 Pb-214 0 +- 0.2 pCilg 0.35 U,G,J 713R9 SOIL 606043
SO-G09 Th-234 226 +- 30 pCilg 16 M3,G 713R9 SoIL 606043
S0O-G09 |U-235 \ 3.7 +- | 0.79 pCilg 1.13 LT,G 713R9 SOIL 606043
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Building 1103A Area Characterization

Gamma Spectroscopy Results

Analytical
Field ID Parameter Result TPU Units MDC Flag Method Matrix Order Number
SO-G10 Ac-228 0.36 +- | 024 pCilg 0.29 G,TI 713R9 SOIL 606043
SO-G10 Bi-212 -0.17 +- | 071 pCilg 1.4 U,G 713R9 SOIL 606043
SO-G10 Bi-214 0.12 +- 013 pCilg 0.21 U,G,J 713R9 SOIL 606043
SO-G10 Cs-137 -0.038 +- | 0.056 pCilg 0.116 UG 713R9 SOIL 606043
SO-G10 K-40 1.33 +- | 075 pCilg 0.85 G 713R9 SOIL 606043
SO-G10 Pa-234m 36 +- 12 pCilg 12 G 713R9 SOIL 606043
SO-G10 Pb-212 0.098 +/-  0.097 pCilg 0.156 UG 713R9 SOIL 606043
SO-G10 Pb-214 0.08 +- 0.1 pCilg 0.17 U,G,J 713R9 SOIL 606043
SO-G10 Th-234 26.3 +/- 5.7 pCilg 6 G 713R9 SOIL 606043
SO-G10 U-235 0.32 +- | 0.32 pCilg 0.52 UG 713R9 SOIL 606043
SO-G12 Ac-228 0.1 +- 043 pCilg 0.75 U 713R9 SOIL 606043
SO-G12 Bi-212 1.3 +- 24 pCilg 4 U 713R9 SOIL 606043
SO-G12 Bi-214 0.16 +/- 0.3 pCilg 0.51 u,J 713R9 SOIL 606043
SO-G12 Cs-137 -0.11 +- | 0.17 pCilg 0.3 U 713R9 SOIL 606043
SO-G12 K-40 15 +/- 1.1 pCilg 1.6 U 713R9 SOIL 606043
SO-G12 Pa-234m 1780 +- 220 pCilg 20 713R9 SOIL 606043
SO-G12 Pb-212 0.02 +/- 0.3 pCilg 0.51 U 713R9 SOIL 606043
SO-G12 Pb-214 0.25 +- | 0.27 pCilg 0.59 u,J 713R9 SOIL 606043
SO-G12 Th-234 654 +/- 77 pCilg 8 713R9 SoIL 606043
SO-G12 U-235 17.4 +- 2.4 pCilg 2.3 713R9 SOIL 606043
SO-G39 Ac-228 1.51 +- 0.36 pCilg 0.46 G 713R9 SOIL 606043
SO-G39 Bi-212 1.4 +- 1.1 pCilg 1.7 U,G 713R9 SOIL 606043
SO-G39 Bi-214 1.11 +- | 0.25 pCilg 0.25 GJ 713R9 SOIL 606043
SO-G39 Cs-137 0.157 +- 0074 pCilg 0.098 G 713R9 SOIL 606043
SO-G39 K-40 12.5 +/- 2.4 pCilg 1.6 G 713R9 SOIL 606043
SO-G39 Pa-234m 6.7 +- 8.5 pCilg 13.8 U,G 713R9 SOIL 606043
SO-G39 Pb-212 1.75 +- 0.28 pCilg 0.19 G 713R9 SOIL 606043
SO-G39 Pb-214 1.22 +- | 021 pCilg 0.22 G,J 713R9 SOIL 606043
SO-G39 Th-234 6.4 +/- 3.8 pCilg 5.9 LT,G 713R9 SOIL 606043
SO-G39 U-235 0.23 +-  0.25 pCilg 0.4 U,G 713R9 SOIL 606043
SO-G40 Ac-228 0.12 +- 023 pCilg 0.39 UG 713R9 SOIL 606043
SO-G40 Bi-212 0.56 +-  0.85 pCilg 1.41 UG 713R9 SOIL 606043
SO-G40 Bi-214 0.16 +- | 014 pCilg 0.21 U,G,J 713R9 SOIL 606043
SO-G40 Cs-137 0.003 +- | 0.06 pCilg 0.106 UG 713R9 SOIL 606043
SO-G40 K-40 1.7 +- | 0.98 pCilg 1.4 G 713R9 SOIL 606043
SO-G40 Pa-234m 106 +- 19 pCilg 10 G 713R9 SOIL 606043
SO-G40 Pb-212 0.23 +- 012 pCilg 0.18 G 713R9 SOIL 606043
SO-G40 Pb-214 0.16 +- | 0.2 pCilg 0.21 U,G,J 713R9 SOIL 606043
SO-G40 Th-234 84 +- 12 pCilg 9 M3,G 713R9 SoIL 606043
S0O-G40 |U-235 1.36 +- 04 pCilg 0.69 LT,G 713R9 SOIL 606043
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Building 1103A Area Characterization

Gamma Spectroscopy Results

Analytical
Field ID Parameter Result TPU Units MDC Flag 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 pCilg 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 pCilg 0.16 U,G 713R9 SOIL 606043
SO-G42 K-40 8.1 +/- 25 pCi/g 2 G 713R9 SOIL 606043
SO-G42 Pa-234m 29 +/- 16 pCilg 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 pCilg 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 pCilg 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 pCilg 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 pCilg 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 pCilg 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 pCilg 0.2 U,G,J 713R9 SOIL 606043
SO-P05 Th-234 0.6 +/- 21 pCi/g 3.6 U,G 713R9 SOIL 606043
SO-P05 U-235 0.04 +/- 0.21 pCilg 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 pCilg 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 pCilg 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 pCilg 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 pCilg 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 pCilg 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 pCilg 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 pCilg 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 pCilg 0.77 U,G,J 713R9 SOIL 606043
SO-P11 Th-234 1740 +- 220 pCilg 80 M3,G 713R9 SOIL 606043
SO-P11 |U-235 28.3 +/- 4 pCilg 3.8 G 713R9 SOIL 606043
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Building 1103A Area Characterization

Gamma Spectroscopy Results

Analytical
Field ID Parameter Result TPU Units MDC Flag Method Matrix Order Number
SO-P13 Ac-228 1.21 +- | 034 pCilg 0.48 G 713R9 SOIL 606043
SO-P13 Bi-212 1.24 +- | 0.99 pCilg 1.53 U,G 713R9 SOIL 606043
SO-P13 Bi-214 0.7 +- 019 pCilg 0.24 GJ 713R9 SOIL 606043
SO-P13 Cs-137 0.136 +- | 0.077 pCilg 0.11 G 713R9 SOIL 606043
SO-P13 K-40 8.6 +/- 1.9 pCilg 1.5 G 713R9 SOIL 606043
SO-P13 Pa-234m 11.9 +- 7.9 pCilg 11.3 G,Tl 713R9 SOIL 606043
SO-P13 Pb-212 0.96 +-  0.19 pCilg 0.17 G 713R9 SOIL 606043
SO-P13 Pb-214 0.86 +- | 0.8 pCilg 0.21 G,J 713R9 SOIL 606043
SO-P13 Th-234 4.9 +/- 37 pCilg 5.8 UG 713R9 SOIL 606043
SO-P13 U-235 0.29 +- 045 pCilg 0.75 U,G 713R9 SOIL 606043
SS-A24 Ac-228 1.38 +- | 0.26 pCilg 0.27 G 713R9 SOIL 606043
SS-A24 Bi-212 1.67 +- 0.85 pCilg 1.16 G 713R9 SOIL 606043
SS-A24 Bi-214 1.11 +- 021 pCilg 0.18 GJ 713R9 SOIL 606043
SS-A24 Cs-137 0.054 +- | 0.043 pCilg 0.065 U,G 713R9 SOIL 606043
SS-A24 K-40 9.1 +/- 1.8 pCilg 1.1 G 713R9 SOIL 606043
SS-A24 Pa-234m 25 +- 6.7 pCilg 11.6 U,G 713R9 SOIL 606043
SS-A24 Pb-212 1.28 +/- 0.2 pCilg 0.13 G 713R9 SOIL 606043
SS-A24 Pb-214 1.31 +- | 021 pCilg 0.2 G,J 713R9 SOIL 606043
SS-A24 Th-234 0.2 +/- 4.6 pCilg 7.9 UG 713R9 SOIL 606043
SS-A24 U-235 0.12 +- | 0.28 pCilg 0.47 U,G 713R9 SOIL 606043
SS-A27 Ac-228 1.09 +-  0.29 pCilg 0.4 G 713R9 SOLID 606043
SS-A27 Bi-212 151 +- | 0.98 pCilg 1.36 G 713R9 SOLID 606043
SS-A27 Bi-214 0.86 +- | 024 pCilg 0.23 GJ 713R9 SOLID 606043
SS-A27 Cs-137 0.021 +- | 0.067 pCilg 0.118 U,G 713R9 SOLID 606043
SS-A27 K-40 9.2 +/- 2.2 pCilg 1.4 G 713R9 SOLID 606043
SS-A27 Pa-234m 8.2 +- 8.1 pCilg 12,5 U,G 713R9 SOLID 606043
SS-A27 Pb-212 1.3 +- | 0.24 pCilg 0.19 G 713R9 SOLID 606043
SS-A27 Pb-214 1.15 +- | 0.22 pCilg 0.22 G,J 713R9 SOLID 606043
SS-A27 Th-234 1.3 +/- 1.1 pCilg 1.8 UG 713R9 SOLID 606043
SS-A27 U-235 -0.18 +-  0.34 pCilg 0.62 U,G 713R9 SOLID 606043
SS-G14 Ac-228 0.36 +/- 0.3 pCilg 0.45 UG 713R9 SOIL 606043
SS-G14 Bi-212 0 +- 1.6 pCilg 2.8 U,G 713R9 SOIL 606043
SS-G14 Bi-214 0.15 +- 021 pCilg 0.35 U,G,J 713R9 SOIL 606043
SS-G14 Cs-137 -0.07 +- | 011 pCilg 0.21 U,G 713R9 SOIL 606043
SS-G14 K-40 1.7 +/- 1.1 pCilg 1.4 G 713R9 SOIL 606043
SS-G14 Pa-234m 628 +- 86 pCilg 15 G 713R9 SOIL 606043
SS-G14 Pb-212 0.18 +- 022 pCilg 0.35 UG 713R9 SOIL 606043
SS-G14 Pb-214 0.15 +- | 0.22 pCilg 0.36 U,G,J 713R9 SOIL 606043
SS-G14 Th-234 427 +- 57 pCilg 30 M3,G 713R9 SoIL 606043
SS-G14 |U-235 \ 7.3 +- 1.3 pCilg 1.6 LT,G 713R9 SOIL 606043
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Building 1103A Area Characterization

Gamma Spectroscopy Results

Analytical
Field ID Parameter Result TPU Units MDC Flag Method Matrix Order Number
SS-P15 Ac-228 0.17 +- 0.21 pCilg 0.33 u 713R9 SOIL 606043
SS-P15 Bi-212 0.41 +- 0.79 pCilg 1.36 u 713R9 SOIL 606043
SS-P15 Bi-214 0.1 +- 0.1 pCilg 0.16 u,J 713R9 SOIL 606043
SS-P15 Cs-137 0.062 +/- | 0.063 pCilg 0.099 u 713R9 SOIL 606043
SS-P15 K-40 0.23 +- 0.71 pCilg 1.27 u 713R9 SOIL 606043
SS-P15 Pa-234m 34 +- 11 pCilg 8 713R9 SOIL 606043
SS-P15 Pb-212 -0.024 +/- | 0.069 pCilg 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 pCilg 2 713R9 SOIL 606043
SS-P15 U-235 0.51 +- 0.32 pCilg 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/lg 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 |

imit.

* = 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.
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Building 1103A Area Characterization
Smear Sample Results

Analytical
Field ID Parameter Result TPU Units MDC Flag Method Matrix Order Number
SM-AQ05 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 15 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 +- 25 pCi/sample 15 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 15 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 +/- 25 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 +/- 15 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 141 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

Analytical
Field ID Parameter Result TPU Units MDC Flag 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 +/- 15 pCi/sample 15 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 +/- 25 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 211 +/- 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 cnf.
1 pCi/sample is equivalent to 2.2 dpm/100 cm?. 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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1318 Woodbridge Station Way, Suite 200..
Edgewood, Maryland 21040

Telephone: 410-538-8202

EA Engineering, Science . Fax: 410-538-8207
and Technology, Inc. ' www.eaest.com

5 June 2006
Ms. Barbara Duletsky
Cabrera Services, Inc.
5091 Mt. Ellen Court
St. Charles, MO 63304

RE: Report of Asbestos Containing Material Survey
Bu11d1ngs 1103A, BRL 12 and Associated Vault — Aberdeen Proving Ground, Maryland

Dear Ms. Duletsky:

EA Engineering, Science, and Technology, Inc. has completed an Asbestos Containing Materials
(ACM) Survey at Buildings 1103A, BRL 12 and an associated vault located on Spesutie Island,
in the Aberdeen Area of Aberdeen Proving Ground, Maryland. Sampling activities included the
collection of 12 bulk samples of suspect ACM from the three buildings.

Current Federal and State environmental statutes require that certain potentially hazardous
materials that may be affected by building renovation activities be identified and removed prior
to conducting these activities. In the case of asbestos, Environmental Protection Agency (EPA),
Occupational Safety and Health Administration (OSHA), and State of Maryland regulatory
requirements contained in 40 CFR 61, 29 CFR 1926.1101, and COMAR 26.11.22, respectively,
require that asbestos-containing materials (ACM) be identified, and that friable ACM be
removed prior to conducting renovation activities that may disturb these materials. This
requirement also applies to non-friable ACM that may become friable as a result of renovation
activities.

SAMPLING PROCEDURES

On 24 May 2006, an EA inspector conducted a walk-through visual inspection and sampling of
suspect ACM within the interior areas of Buildings 1103A, BRL 12 and an associated vault,
located on Spesutie Island, on APG. The ACM inspection procedures were conducted. in
accordance with Asbestos Hazard Emergency Response Act (AHERA) guidelines and included
identifying homogeneous areas of suspect ACM, determining suspect ACM friability, and
assessing the homogeneous areas of suspect ACM to determine overall condition. Suspect ACM
was sampled in accordance with AHERA guidelines. The inspection was conducted by U.S.
Environmental Protection Agency (EPA) Asbestos Hazard Emergency Response Act (AHERA)
accredited and Maryland licensed asbestos building inspector. Non-destructive asbestos -
sampling procedures were employed for the asbestos inspection and were limited to readily
accessible areas of the site buildings.

According to the client, Building 1103A was constmcf;ed in the early 1950°s and Building BRL
- 12 and the associated vault were constructed around 1990. Suspect materials were grouped into
homogeneous areas (uniform in color and texture and appearing identical in every other respect)



Cabrera Services, Inc.
Report of Asbestos Containing Material
Buildings 1103A, BRL I2 and Associated Vault
Aberdeen Proving Ground, Maryland

and were sampled in a manner consistent with the U.S. Environmental Protection Agency (EPA)
Asbestos Hazard Emergency Response Act (AHERA) regulations.

Samples were submitted to AMA Analytical Services in Lanham, Maryland. AMA is an
independent laboratory accredited by the National Institute of Science and Technology’s (NIST)
National Voluntary Laboratory Accreditation Program (NVLAP) and the American Industrial
Hygiene Association. Analyses were performed by polarized light microscopy (PLM) in
accordance with EPA Method EPA/600/R-93/116.

Asbestos inspection forms are provided in Attachment 1. Asbestos sampling location diagrams
are provided in Attachment I1. Asbestos laboratory analytical results as well as chain-of-custody
forms are included in Attachment II, and Inspector certifications are included in Attachment IV.

FINDINGS

Table 1 details the description and estimated quantities of laboratory confirmed ACM. ACM are
defined by EPA standards as materials determined to contain greater than one- percent asbestos.
Based on the analytical results, the following is a summary of ACM in each of the three surveyed
buildings:

Building 1103A:

o All 127x 12” floor tile and associated mastic observed within the entry area, shower room
- and support room.

It should also be noted that ACM are commonly observed within fire doors in buildings
constructed prior to 1980. Two fire doors were observed within Building 1103A. Because the
survey did not include destructive sampling, the interior portions of the fire doors were not
sampled; therefore, it is recommended that all fire doors should be assumed and handled as
ACM.

Building BRL 12:
e All 127x 127 floor tile observed in the office area.
Associated Vault:
The associated vault building was of steel plate construction, éoncrete floors and a metal roof.

According to visual observations, no suspect ACM was noted in the bu11d1ng, therefore, no
samples were collected from this location.
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Report of Asbestos Containing Material
Buildings 1103A, BRL 12 and Associated Vault
Aberdeen Proving Ground, Maryland

DISCUSSION AND RECOMMENDATIONS

The identified ACBM (presented on Table 1) were observed to be in fair condition.
Based on the renovation scope of work, the following remedial actions are recommended for
ACM identified in the affected areas of Buildings 1103A and BRL 12:

e Remove any friable and/or non-friable ACM that may be rendered friable, during
- demolition or renovation activities; and '
¢ Removal of friable ACM and/or non-friable ACM that may be rendered friable during
demolition or renovation activities must be conducted by accredited asbestos abatement
workers employed by an appropriately Maryland licensed contractor.

DISCLAIMER

EA does not warrant that there is no asbestos or hazardous materials in areas of the facility not
inspected as part of this scope of work, nor does EA accept any liability if such is found at some
future time, or could have been found if additional analyses or studies were conducted. EA does
not assume responsibility for other environmental issues that may be associated with the subject
facility.

In view of the rapidly changing statiis of environmental laws, regulations, and guidelines, EA

cannot be responsible for changes in laws, regulations, or guidelines that occur after the study

has been completed and which may affect the facility. This report was prepared for the Cabrera

Services, Inc., by EA Engineering, Science, and Technology, Inc. Any transfer of information

~ contained in this report can be conducted only if written consent is provided by Cabrera Services,
Inc.

CLOSING
Thank you for the opportunity to provide environmental services to Cabrera Services, Inc.
Should you have any questions or comments regarding thls report; please do not hesitate to call

me directly at (410) 538-8202 extension 112.

Respectﬁllly yours,
EA ENGINEERING, SCIENCE AND TECHNOLOGY

Gordy Porter

Project Manager
CC: A. Marcum



ATTACHMENT I:

ASBESTOS INSPECTION FORMS
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ATTACHEMNT 1i:

SAMPLING LOCATION DIAGRAMS
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ATTACHMENT HI:

LABORATORY ANALYTICAL RESULTS
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APPENDIX F

INSTRUMENT CALIBRATION AND
QUALITY CONTROL DATA

F1: Calibration Certificates
F2: Control Chart Data
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CALIBRATION CERTIFICATES



& Duratek

Duratek Instrument Services
628 Gallaher Road
Kingston, TN 37763

Phone: (865) 376-8337

Fax: {865) 376-8331

This Certificate wi

CALIBRATION
CERTIFICATE

Customer Name: Duratek Instrument Services Manufacturer:  Luodium
Address: 628 Gallaher Road, Kingston, TN 37763 Detector Model: 43-37
Contact Name: Thomas F. Scott Serial Number: 092765

Customer Purchase:

Work Order
Number: 2006-03726

Activity (dpm)

Evaluation Method:
Source

119713

Source Nuclide Serial Number Net Response Efficiency (%)
Th-230 119709 2,442 338 13.8%
Te-99 2,616 535 20.5%

LR i

Voltage Plateau:

Model Serial Number Due Date Background Operating Voltage Threshold
2224 125560 5/11/2007 4 1650V Alpha (120mV)
2224 125560 51172007 490 1650V Beta (3.5-30mV)

MDA/Cross Talk Evaluation:

NO

Calibrated with 6ft cable

Calibrated in accordance with

original equipment technical
manual.

We Certify that the detector listed above was evaluated

specifications, We further certify that our Calibration Measurements are fraceable to the
dlamage incurred during shipmeat or use of this detector).

e

for proper operation prior fo ship

ment an, t

Count 1 (Left Toe) 1063 Count 1 (Right Toe) 991
Count 2 (Left Mid) 1027 Count 2 (Right Mid) 1028
Count 3 (Left Heel) 959 Count 3 (Right Heel) 1084

Average 1025.3
Pass/Fail

at it met all thexi\llanufaciurers pliblxshed operating
of Standards and Technology. (We are not responsible for

PASS (+/-10% Tolerance)

= 7

Detector

Certified By: M,

Reviewed By;

Pl

Certification Date: 5/11/2006

——-—-—'—';—_‘l
Ce/rﬁ'ﬁzﬁDue: 311 1%7\

e

C_~

[




Detector 43-37 #092765 Raw Data (Counts)
Background Th-230 Tc-59 N/A N/A
Voltage Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta
1600 1 355 269 423 0 806
1625 1 418 301 517 1 923
1650 2 520 332 598 5 1021
1675 2 601 341 718 2 1050
1700 2 586 399 696 5 1056
1725 4 586 433 692 5 940
1750 18 528 407 590 30 817
Source Info
Nuclide Th-230 Tc-99 N/A N/A
ID 118709 119713
Initial DPM 2442 2616
Certtification Date 10/14/1997 10/14/1997
Today's Date 5/11/2006 5/11/2006 5/11/2006 5/11/20086
Source Age (Years) 8.57 8.57 106.36 106.36
Half-Life (Years) 7.70E+04 2.136+05
Corrected Activity 2442 2616 #HDIVID! #DIV/O!
Net CPM
MDA/Cross-Talk Beta Eff.  [Alpha Eff. Th-230 Tc-99 N/A N/A
Voltage | Beta MDA |Alpha MDA | Beta-Alpha (%) (%) Alpha Beta Alpha Beta Alpha Beta Alpha Beta
1600 524.2 67.1 0.0% 17.24% 11.0% 268 68 -1 451 -1 -355 -1 -355
1625 506.8 59.9 0.1% 19.30% 12.3% 300 99 0 505 -1 -418 -1 -418
1650 568.1 68.7 0.5% 19.15% 13.5% 330 78 3 501 -2 -520 -2 -520
1875 680.3 66.9 0.2% 17.16% 13.9% 339 117 0 449 -2 -601 -2 -6(1
1700 642.0 57.1 0.5% 17.97% 16.3% 397 110 3 470 -2 -586 -2 -586
1725 852.3 68.4 0.5% 13.53% 17.6% 429 106 1 354 -4 -586 -4 -586
1750 992.3 140.9 3.5% 11.05% 15.9% 389 62 12 289 -18 -528 -18 -528
1775]  #DIv/0! #DIV/O! #DIV/0! 0.00% 0.0% 0] 0 0 0 0 0 0 0
1800| #DIV/O! #DIVID! #DIV/0! 0.00% 0.0% 0 0 0 0 0 0 0 0
Date: % é
Date: j:— //é é




@Duratek“

CALIBRATION
CERTIFICATE
Page 1 of 2

Duratek Instroment Services
628 Gallaher Road
Kingston, TN 37763

Phone: (865) 376-8337
Fax: (865) 376-8331

This Certificate will be accompanied b Calibration Charts or Readings wh € ap plicable

Manufacturer: Ludlum

Customer Name: Duratek Instrument Services
Address: 628 Gallaher Road, Kingston, TN 37763 Model: 2224 Serial Number: 125560
Contact Name: Tony Riggs Probe: N/A Serial Number: N/A

Customer Purchase Order | Work Order Calibration Method:

Nu_mber: N/A Number: 2006-03726

Rétémeter Scaler
Instrument Calibration Response Calibration Tolerances Response
Range Standard Value As Found As Left Standard (cpmm) As Found As Left
. Value +2%

X1 100 100 100 40 40 40 40
X1 250 250 250 400 392-408 401 401
X1 400 : 400 400 4,000 3,920-4,080 4,003 4,003
X10 1,000 1,000 1,000 40,000 39.2K-40.8K 40,037 40,037
X10 2,500 2,500 2,500 400,000 JN2K-408K 400,378 400,378
X 10 4,000 4,000 4,000
X 100 10,0060 10,000 19,000
X 100 25,000 25,000 25,000
X 100 40,000 40,000 40,000
X 1606 100,000 100,000 100,000
X 1000 250,000 250,000 250,000
X 1000 400,000 400,000 400,000

=

We Certify that the instrument fisted above was calibrated an inspected prior to shipment and that it meet al] the M anufacturers published aperating specifications
We further certify that our Calibration Measurements are traceable to the National Institute of Standafds a hnology. (We are not responsible for damage
incurred during shipment or use of this instrument).

Instrument )

Calibrated By: % Revig

Calibration Date: 5/11/2006

T T 5 et



Model: 2224

Page 2 of 2

Serial Number: 125560

Volt Meter 6565015 Cal Due: 19/19/06 Barometer ID# 2551
Pulser ID# 92851 Cal Due: 9/23/06 Thermometer ID# 2551 Cal Due: 10/13/06
Humidity 1D# 958670 Cal Due: 03/29/07 Temp: 23.8°C Pressure:  732mHg Hemidity: 62%

Geotropism Sat (V) Unsat () As Found As Left
Audio Check Sat (V) Unsat ( ) Alpha Sensitivity=  120mv Alpha Sensitivity=  120mv
Mechanical Zero Sat (V) Unsat () Beta Sensitivity=  3.5mv Beta Sensitivity= ~ 3.5mv
Reset Sat (V) Unsat ( } Beta Window=  30mv Beta andow= 30mv
HYV Analog Display Sat ( YUnsat( ) See detector sheet for proper High Voltage setting

Batt. Ck. (Min. Vol 2.2VDC)

Sat (V) Unsat ( )

Overload Not Set Overload Not Set

H.V. Set With Detector Not Connected

Voltage Tolerance As Found As Left
500 450-550 503 503
10060 900-1100 1,004 1,004
1500 1350-1650 1,528 1,528

Instrument

Calibrated By:

Calibration Date:

5/11/2006

e ;/“//44




Duratek:

CALIBRATION
CERTIFICATE
Duratek Instrument Services
628 Gallaher Road
Kingston, TN 37763

Phone: (865) 376-8337
Fax: (865) 376-8331

This Certificate will be accompanied by Calibration Charts or Read where applicable

Customer Name: Duratek Tnstrument Services Manufacturer: Ludlum
Address: 628 Gallaher Rd. Kingston, TN 37763 Detector Model: 43-8%
Contact Name: Tom Scott Serial Number: 199350

Evaluation Method;
Source

Customer Purchase Order Work Order

Number: N/A

Source Nuctide Serial Number Activity (dpm) Net Response Efficiency (%)
Th-230 119709 2,442 404 16.5%
Te-99 119713 2,616 343 13.1%

Serial Number Due Date Background Operating Voltage Threshold
2224 118241 10/31/06 2 575V Alpha (120mV)
10/31/06 Beta (3.5-30mV)

2224 118241

Voltage Plateau: VYES NO Statistical Evaluation: YES YNO

Count 1 (Toe) 411

Count 2 (Mid) 434

Precision test performed with Th-230#119709
Calibrated in accordance with original equipment technical Count 3 (Heel) 373
manual. Calibrated with 5 foot cable.

Average 406

Pass/Fail PASS (+/-10% Tolerance)

We Cerfify that the detector listed above was evaluated for praper eperation prior to shipment and that it met all the Manufacturers published operating
specifications. We further certify that our Calibration Measurements are traceable to the National Insstitute of Standards and Technology. (We are not responsible for

damage incurred during shipment or use of this detector).

Detector
Certified By: M(%‘.L Reviewed By: @WWW Date: /& - 3/~

Certification Date: 10/31/05 ’ Certification Due: 10/31/06

ORIGINAL




Detector 43-89 #199359 Raw Data (Counts)

Background Th-230 T¢c-99 N/A N/A
Volage Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta
5001, -4 64f 244 160 1 241
525)~ . 157 319 219 3 386
550| - 11, 185] | 382 305 1 481
575] . iR 254{ . . 37% 413 ol 646
600f . .. io2f. 273 393. 572, 1 - 682
B25] - .. 3l T 3as) 392 857 1] 775
B850} . -2 823 - 390 2092 2 1027
_ Source Info
Nuclide Th-230 Tc-99 N/A N/A
D 119739 119713
Initial DPM 2442 2616
Certification Date 10@‘1‘4/‘1 997 10/14/1997 )
Today's Date 10/31/2005 10/31/2005 I HiHHHHEH
Source Age (Years) 8.05 8.05 105.83 105.83
Half-Life (Years) 7.70E+04 2,13E+05
Corrected Activity 2442 2616 #DIV/Q! #DIV/Q!
Net CPM
MDA/Cross-Talk Beta Eff.  |Alpha Eff. Th-230 Tc-99 N/A N/A
Voltage Beta MDA [Alpha MDA Beta-Alpha {%) (%) Alpha Beta Alpha Beta - Alpha Beta Alpha Beata
500 460.2 27.1 0.3% 8.68% 10.0% 244 96 1 227 0 -64 0 ~64
525 696.9 20.7 0.8% 8.75% 13.1% 319 62 3 229 0 -157 0 -157
550 583.2 47.2 0.2% 11.32% 15.6% 381 120 0 296 -1 -185 -1 -185
575 512.9 47.7 0.0% 14.99% 15.4% 377 159 -1 392 -1 -254 -1 254
600 509.0 58.0 0.1% 15.63% 18.0% 391 299 -1 409 -2 -273 -2 -273
625 544.3 67.6 0.1% 16.40% 15.9% 389 511 -2 429 -3 -348 -3 -346
B50 566.3 58.5 0.2% 19.27% 15.9% 388 1569 0 504 -2 -523 -2 -523
675 #DIN/O! #DIV/0! #DIV/0! 0.00% 0.0% 0 4] 0 0 0 0 0 0
700|  #DIV/OI #DIV/OI #DIV/(! 0.00% 0.0% 0 0 0 0 0 0 0 0

Performed By:

L.L\-»\C-Q-(pc..h__f

Reveiwed By: % @&é’ '

Date: 10{31/05

Date: (0578




CALIBRATION
CERTIFICATE
Page 1 of 2

Duratek Instrument Services
628 Gallaher Road
Kingston, TN 37763

Phone: (865) 376-8337

Fax: (863) 376-8331

where applicable

This Certlﬁcate will be agcompanied b Cahbratlon Charts or Readm
e = : =

Customer Name: Duratek Instrument Services Manufacturer: Ludlum

Address: 628 Gallaher Road, Kingston, TN 37763 Model: 2224 Serial Number: 118241

Contact Name: Thomas F, Scott Probe: N/A Serial Number: N/A

Work Order Calibration Method:
Number- 2005—03302 N

Customer Purchase
Order Number: N/A

Ratemeter Scaler
Instrument Calibration Response Calibration Tolerances Response
Range Standard Value As Found As Left Sté,z;:laerd (;:222 As Found | As Left
X1 100 1006 160 40 40 40 49
X1 250 250 250 400 392-408 399 399
X1 400 390 400 4,000 3920-4080 3,087 3,987
X16 1,080 1,000 1,000 40,000 39.2K-40.8K 39,434 39,434
X10 2,500 2,400 2,500 400,000 392K-408K 395,158 395,158
X1o0 4,000 3,800 4,000
X100 10,000 16,000 10,000
X 100 25,000 24,000 25,000
X 100 40,000 38,000 40,000
X 1000 140,000 160,000 100,000
X 1000 250,000 240,000 250,000
X 1000 400,000 380,000 400,000

s sorte:
s calibrated and mspected prior to shipment and th
¢ traceable to the National Institute of Standards and Techn,

at it et all the Manufacturers published operating speczﬁcatlon .

We Certify that the instrurment listed above
ology. (We aze not responsible for damage

We further certify that our Calibration Measurements ar
incutred during shipment or use of this instrument).

Hstrument
N Y, =) P
Calibrated By: M«i P\-u-\L Reviewed B)O, QM Date: SO SI6 5

Calibration Due: 10/31/06

ORIGINAL

Calibration Date:  10/31/05




Page 2 of 2

SRR HREES

Veolt Meter TWI12663 Cal Due: 03/30/06 Barometer ID# 2816 Cal Due: 04/19/06
Pulser ID# 101500 Cal Due: 09/28/06 Thermometer ID# 2816 Cal Due: (4/19/06
Humidity ID# 958670 Cal Due: 03/22/66 | Temp: 22.8°C | Pressure: 749mmHg | Humidity: 28%
Geotropism at( ) As Found As Left
Audio Check Sat ( \f) Unsat( ) Alpha Sensitivity = 117my Alpha Sensitivity =  117mv
Mechanical Zero Sat (V) Unsat ( )} Beta Sensitivity = 3.5my Beta Sensitivity = 3.5mv
Reset Sat { V) Unsat () Beta Window = 30mv Beta Window = 30mv
HV Analog Display Sat (V) Unsat (} Overload Not Set Overload Not Set
Batt. Ck. (Min. Voit 2.2VDC See detector calibration certificate for HV setting

Sat (V) Unsat { )

T

praso

H.V. Set With Detector Not Connected

Voltage Tolerance

As Found As Left
500 450-550 497 497
1060 9006-1100 1,004 1,004

1350-1650 1,51¢

*Calibrated with 5ft, Cable* Calibrated in accordance with OEM Technical Manual
Instrument

Calibrated By: M ‘R&-L* ) Reviewed By: %%% %ﬁm: /& “3/ S
Calibration Date: 10/31/05 Calibration Due: 10/31/06

IGINAL

B



@Duratek"'

Duratek Instrument Services
628 Gallaher Road
Kingston, TN 37763

Phone: (865) 376-8337

Fax: (865) 376-8331

Customer Name: Duratek Instrument Services

CALIBRATION
CERTIFICATE

Address: 628 Gallaher Road, Kingston, TN 37763

Detector Model:

43-89

Contact Name: Thomas F. Scott

Serial Number: 469

Customer Purchase:
Order Number: N/A

Work Order
N ber: 2006-03486

Seurce Nuclide Serial Number

Evaluation Method:
Source

2,616

Activity (dpm) Net Response Efficiency (%)
Th-230 119709 2,442 376 13.4%
Te-99 119713

336

12.8%

Voltage Plateau: VYES NO

MDA/Cross Talk Evaluation:

Calibrated with 5ft cable

Serial Namber Due Date Background Operating Voltage Threshold
2224 163737 01/17/07 2 850v Alpha (120mV)
2224 163737 01/17/07 267 850V Beta (3.5-30mV)

VYES NO

Precision test performed with Th-230 #119709

Calibrated in accordance with original equipment technical
nmanualk,

We Certify that the detector listed dbove was evaluate

damage incurred during shipment or use of this detector),

d for proper operation prior to shipmen|
specifications. We further certify that our Calibration Measurements are traceable to the Natfo

Count 1 (Toe) 376

Count 2 (Mid) 362

Count 3 (Heel) 341
Average 360
Pass/Fail

PASS (+/-10% Tolerance)

d that it met all the Manufacturefs'i:ubhshed opérétmg
Jitute of Standards and Technology. (We are not responsible for

Detector

Certification Date: 5/10/2006

Certified By: % Revievwed By—7 7
51102006 /7

%tiom

Date: § //44 [

s



Detector 43-89 #469 Raw Daia {Counts)

Background Th-230 Tc-99 N/A N/A
Voltage Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta
800 3 119 352 147 2 345
825 2 196 381 203 3 457
850 2 255 382 326 0 591
875 3 389 396 474 0 761
900
Source Info
Nuclide Th-230 Tc-99 N/A N/A
ID 119709 119713
Initial DPM 2442 2616
Certification Date 10/14/1997 10/14/1997
Today's Date  5/10/2006 5/10/2008 5/10/2006 5/M10/2006
Source Age (Years) 8.57 8.57 106.36 106.36
Half-Life (Years) 7.70E+04 2.13E+05
Corrected Activity 2442 2816 #DIV/0! #DIV/O!
Net CPM
MDA/Cross-Talk Beta Eff.  [Alpha Eff. Th-230 Tc-99 N/A N/A
Voltage | Beta MDA JAlpha MDA Beta-Alpha (%) (%) Alpha Beta Alpha Beta Alpha Beta Alpha Beta
800 618.9 75.3 0.6% 8.64% 14.3% 349 28 -1 226 -3 _-119 -3 -119
825 680.0 59.9 0.7% 9.98% 15.5% 379 7 1 261 -2 -196 -2 -196
850 599.6 59.7 0.0% 12.84% 15.6% 380 71 -2 336 -2 -255 -2 -255
875 664.4 66.9 0.0% 14.22% 16.1% 393 85 -3 372 -3 -389 -3 -389
900  #Div/o! #DIV/o! #DIV/0! 0.00% 0.0% 0 0 0 0 0 0 0 G
#DIV/O! #DIVIQ! #DIV/0) 0.00% 0.0% 0 0 0 0 0 0 0 0
#DIV/O! #DIV/Q! #DIV/O! 0.00% 0.0% 0 0 0 0 0 0 0 0
#DIV/O! #DIV/0! #DIV/0! 0.00% 0.0% 0 g g 0 0 0 0 G
#DIV/0! #DIV/Q! #DIV/0! 0.00% 0.0% 0 0 G 0 0 0 0 0
Performed By: 4/% Date:- —%A{
<7
Reveiwgd By = —% Date: 5'%4 é
;7

S




@Duratek . CALIBRATION
CERTIFICATE

Page 1 0f2

Duratek Instrumnent Services
628 Gallaher Road
Kingston, TN 37763

Phone: (865) 376-8317

Fax: (863) 376-8331

This Certificate will be accompanied by Calibration Charts or Readings where a

Customer Name: Duratek Instrument Services Manufacturer: Ludlum

Address: 628 Gallaher Road, Kingston, TN 37763 Model: 2224 Serial Number: 163737

Probe: 43-89 Serial Number: 469

Contact Name: Thomas F. Scott
Work Order 349+ | Calibration Method:

Customer Purchase

Order Number: N/A Number: 200503486 Electroni
Ratemeter Scaler
Instrument Calibration Response Calibration Tolerances Response
Range Standard Value As Found As Left Standard (CPT) As Found As Left
Value +2%

X1 160 100 100 40 40 40 40
X1 250 250 250 400 392-408 401 401
X1 400 400 400 4,000 3920-4080 3,984 3,984
X 10 1,000 1,000 1,000 40,000 39.2K-40.3K 39,807 39,807
X140 2,500 2,500 2,500 400,000 392K-408K 400,022 400,022
X190 4,000 4,000 4,000
X Ioo 10,000 10,000 10,000
X 100 25,000 25,000 25,000
X100 40,000 - 40,000 40,000
X 1000 100,000 100,000 100,000
X 1000 250,000 250,000 256,000
X 1000 400,000 400,000 400,000

e Certify that the instrument tisted above was calibrated and inspected prior to shipment and that it met all the Manufacturers published operating specifications.
We further cerfify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not responsible for damage

incurred during shipment or use of this instrument),

Instrament _ é, )
Calibrated By: Ml?ﬂu.lc Reviewed By: %W‘a = M Date: I - P6

Calibration Due: 01/17/07

Calibration Date: 01/17/06




Wy

Model: 2224

Page2 of 2

Serial Number: _ 163737

As Found

i T
Volt Meter ID#  TWI12663 Cal Due: 03/30/06 Barometer ID# 2816 Cal Due: 04/19/06
Pulser ID# 101509 Cal Due; 09/28/06 Thermometer ID# 2816 Cal Due: 04/19/06
Humidity ID# 958670 Cal Due: 03/22/06 Temp:  24.3°C | Pressure: 731mmHg Humidity: 42%

Geotropism Sat (V) Unsat () As Left
Audio Check Sat ( \1) Unsat { ) Alpha Sensitivity = 130mv Alpha Sensitivity =  120my
Mechanical Zero Sat ( \') Unsat { ) Beta Sensitivity = 3.5mv Beta Sensitivity = 3.5mv
Reset Sat (V) Unsat{ } Beta Window = 32mv Beta Window = 30mv

HV Analog Display

Sat ( \’)Unsat( }

Overload Not Set

Overload Not Set

Batt. Ck. (Min. Volt 2.2VDC)

Sat (V) Unsat ( )

See detector calibration certificate for HY setting

H.V. Set With Detector Not Connected

Voltage Tolerance As Found As Left
500 450-550 506 506
1000 900-1100 1,001 1,001
1500 1350-1650 1,496 1,496

*Calibrated with 5ft. Cable*

Calibrated in accordance with OEM Technical Manual

Instrument

Calibrated By:

A .rpmlc

Reviewed By: @4—.@ @% Date: R

Calibration Date: 01/17/06

Calibration Due: 01/17/07




@Duml‘ek“w

CALIBRATION
CERTIFICATE

Duratek Instrument Services
628 Gallaher Road
Kingston, TN 37763

Phone: (865) 376-8337
Fax:(865) 376-8331

This Certificate wil] be accompanied by Calibr tion Charts or Radin gs where applicable

i 5

Customer Name: Duratek Instrument Services Manufacturer: Ludlum

Address: 628 Gallaher Road, Kingston, TN 37763 Model: 2929 Serial Number: 115563
Contact Name: Thomas F. Scott Probe: 43-10-1 | Serial Number: 127216
Customer Parchase Work Order Calibration Method;

_0 der Number: N/A Number: 200-03254 lectronic And ouce _

Ty

M&TE ID Number Calibration Due Date Environmental Conditions
Thermometer 2816 04/19/06 Temperature - 22.1°C
Barometer 2816 - 04/19/06 Pressure 740mmHg
Hygrometer 958670 03/22/06 Humidity 60%
Pulse Generator 120935 04/26/06
Calibrated in accordance with CP-IN-WI-235 Rev, 1
DVM 6565015 10/19/05

TE™® 119737 18,720 10/20/97 18,720
Pu*¥ 019442 13,613 06/01/92 13,613
Te* 119718 20,520 10/01/92 20,520
Sry® ' 129676 15,058 05/12/03

Desired (cprm) Tolerances (cpm) !phe;:;fn ﬁ‘eund Alpté:pﬁl\:)Left Beta(zc&; nl:‘)ound Bet;lc ;};1 {.;eft
40 40 40 40 40 40
400 (392-408) 401 401 401 401
4,000 (3,920-4,080) 4,005 4,005 - 4,007 4,007
40,000 (32.2K-40.8K) 40,052 40,052 40,073 40,073
400,000 (392K-408K) 400,536 400,536 400,257 400,257

Counts, C,
Time, T, (min) 26¢ 20 20 20
R,

Rate, {cpm)

‘We Certify that the instrurment listed above was calibrated and inspected prior to shipment and that it met all the Manufacturers published operating
specifications. We further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not
responsible for damage incurred during shipment or use of this instrument).

Instrument /
Calibrated By: @ : Reviewed By: @% L= M Date: izl ] ~O5

Calibration Date: 10/6/2005 Calibration Due: 10/6/2006




CROSS TALK SHEET & EFFICIENCY SHEET

_Instrument m: 115563

(< 10%)

Alpha As Foun Alpha As Left Beta As Found Beta As Leift
Source Count, C, 27,770 27,770 852 852
Time, T; (min) 5 5 5 5
Rate, R; (c¢pm) Ryjq = 5554 Ry = 5554 Ry = 1704 . R = 170.4
EFF (% c/d) (>25%) 40.8% 40.8% N/A N/A
%Crosstalk [ to p] Rogpr - R - 170.4 - 60.65, _ 20

Rype)-Rp [y 5554 - 0.3

Paramter and Tolerance Alpha As Found Alpha As Left Beta As Found Beta As Left
Source Count, C, 2 2 21,322 21,322
Time, T, (min) 5 5 5 5
RﬂtE, Rg (Cpm) Rs[a]w 0.4 Rs!“_]:"" 0.4 Rs(m =4264.4 Rs[m =4264.4
EFF (% c/d) (>10%) N/A N/A 20.5% 20.5%
Rs[uf —Rh[ﬂ] 0.4 - 0.3
% Crosstalk [ to o)
(<1%) Rsfﬂi_ Rb{ﬂ] 4264 - 60.65 = 0.00024%

540 - 660 603 603 600 600

600

800 720 - 880 805 805 800 800
1,060 960 - 1,100 1,019 1,019 1,000 1,000
1,200 1,080 - 1,320 1,226 1,226 1,200 1,200

We Certify that the instrument listed above was calibrated and in
specifications. We further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not
responsible for damage incurred during shipment or use of this Instrument),

1,170 - 1,430

o S
spected prior to shipment and that it met all the Manufacturers published operating

Instrument
Calibrated By: % Reviewed By: @ﬂm @M Date:  /¢? % '”59{,

Calibration Date: 10/6/2005

s

Calibration Due: 10/6/2006




EFFICYENCY SHEET

Instrument ID: 115563

:ﬂ 3 3 i S ErntB S ] »gﬁ R
Paramter and Tolerance Alpha As Found- Alpha As Left Beta As Found Beta As Left

Source Count, C, 32,028 32,028 N/A N/A
Time, T, (min) 5 5 N/A N/A

Rate, RS (cpm) Rs[“i = 6405.6 Rs[ﬂl = 6405.6 R’S[m =N/A Rﬁﬂ] =N/A
EFF (% o/d) (>25%) 34.2% 34.2% N/A N/A

%Crosstalk [ to f] Ryp - Ro N/A B
(<10%) = N/A
Ry Ry g N/A

We Certify that the instrument listed above was calibrated and in

Paramter and Tolerance Alpha As Found Alpha As Left Beta As Found Beta As Left
Source Count, C, N/A N/A 28,168 28,168
Time, T, (min) N/A N/A 5 5
Rate, R; (cpm) Ry =N/A Ry = N/A Ry =5633.6 Ryp = 5633.6
EFF (% c/d) (>10%) N/A N/A 40.0% 40.0%
%Crosstalk [} to a} Rija - Rogay N/A -
< 1%) = N/A
Ryjp1— Repgy N/A

spected‘ prlor to shipment and that it met alf the Manufacturers published operating

specifications. We further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not
responsible for damage incurred during shipment or use of this instrument).

Instrument
Calibrated By; %

Reviewed By: %\49 @&3’/ " Date: /O (o @G/

Calibration Date: 10/6/2005

Calibration Pue: 10/6/2006




- Designer and Manufacturer

_ By - LUDLUM MEASUREMENTS, INC.
o . POST OFFICE BOX B10  PH. 325-235-5494
$ ifi d fndusticl
Slentlc.ond incksi CERTIFICATE OF CALIBRATION 501 OAK STREET EAXNO. 32593546
‘ SWEETWATER, TEXAS 79556, US.A.
CUSTOMER CABRERA SERVICES ORDER NO. 253450 /301183
Mfg. Ludium Megsurements, Inc. _ Modei 2221 SerialNo._ {76 g5
Mg, __Ludium Measurements, Inc, Model 44-20 _ SeriatNo._PR-1334 6%
Cal, Date . 10-Apr-06 Cal Due Date 10-Apr-07 Cal.lnferval__1 Year  Meterface_ 202-15%
“heck mcrk @'opphes o applicable instr. c:nd/ord eclor IAW mig. spec. T. 74 °F RH 23 % Al 701 B8 _mmH
] Newinstrument  instrument Recelved "Within Toler, +-10% [] 10-20% i:] QutofTol. [ ] Requmng Repair [[] Other-See comments
A Mechanical ck. A Meter Zeroed (] Background Subltract R Input Sens. Linearity
R F/SResp.ck ' & Resetck. ' R Window Operafion M Geofopism
A Audio ck. 1 Alarm Seiting ck. : 4 Batt. ck. [Min. Voit] 44 VOC
Calibrated in accordance with LMI SOP 14.8 rev 12/05/89. [J Calibrated in accordance with LI SOP 14.9 rev 02/07/97.
’ : Threshold
askument Voit Set _Comments vV Input Sens. Comment my Del. Oper._Comments . V of Comment mvV DialRatio___100 = 10,V
7] HY Readout {2 points) . - Ref./Inst._ 500 / 499 V " Refinst. 2000 /I D60 v
COMMENTS:; _ .
Peak Settings Gross Counts Firmware: 26 10 27
High Voltage: = - 840V “l150v ' .
Threshold Setting: - 642 100(‘170mv) Overload checked but not set.
Window Setting: ] 40 N/A HV set w/detector connected.
Window Position: - IR o "ouTY Calibrated using &' C-cable.
Resolution for Csi37 » 9.21%
jamma Cahbrahon GM detectors positioned perpendmurar to source except for M 44-91n which the front of probe faces source. .
- REFERENCE" INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPL!ER : CAL. POINT - . "AS FOUND READING" METER READING*
XK 400kcpm : ___Heo _ Hoo
x1K _.100kepm - _ __.loo 7 ; lov
x100 : 40kepm - ___Yov : Hoa
~x100 7 10kepm ‘ [o@ _ [oo
x10_~ : 4kepm _ : Yoo Yoo
x10 - lkcpm _ ; . Lel’s : loo
x1 _ - A00cpm_ Hoo Hoo
x1 . L 100cpm . oo - loo
*Uncerfainty within £ 10% _ C.F. within £20% - — : ALL Range(s) Calibrated Elechronically
REFERENCE : - INSTRUMENT INSTRUMENT ‘ REFERENCE ~ INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING* CAL, POINT RECEIVED METER READING
Ygital . ‘ Lo
'e%dout 400kepm 3997 (o) 344 81(s) |scdle __ 500kepm 4soK Y Sof
4A0kenm %997 \ ' 394¢% : S0kepm_ Sok Soi<
4kepm Yoo | goo ___Skepm SK ‘ K
400cpm 4 | %o . 500cpm Seo __Sbo
40cpm o 4 ) 50cpm 55 LSS

uditm Measurements, Inc, certifies thai the above instrument has been colibrated by standards racacbie to the National institute of Atandards and Technology. or to the callbration facilles o
ther International Standards Organization members, of have been defived Fom accepted values of natural physical constants or have been desived by the ratie fype of calibration fechnique
he calibration system conforms fo the requirements of ANSI/NCSL 2540:1-1994 and ANSI N323-1978 - Sicie OF Texas Calibration License No. LO-1% .

Reference Insiruments and/or Sources: ,
Cs-187 Gamma s/N [1ie2 [Clenz Omses [ 5105 I:I T1008. (1879 D essz [Jesst (720 (d7s4 [hasts D Neutron Ame241 3o S/NT-3

[} AlphaS/N - - dJ BeTCtS/N — _ i Other 7' Am241220.83 uci
i’ m 500 §/N 81084 O Osc:lipsggpe SIN ' _ [s4"-Multimeter S/N 78401030
Caliorated By:__Sebrashe (tatd s AV __ Dale _ID-Apr-b¢
Revieweq By:W \-j W N _ Date ” 'A}DV"‘&

This Cerfificate shail not be reproduced except In ful, without the wiitten approval of Ludium Measurements, Inc. ’ ACInst, [ Passed Dieleciric {Hi-Pot) and Confinuity Test




LUDLUM MEASUREMENTS, INC.
POST OFFICEBOX 810  PH. 325-235-5494
501 OAK STREET FAX NO. 325-235-46
SWEETWATER, TEXAS 79556, US.A.

M Designer and Manufaciurer
of

Sclentific and Industial
Instruments

Bench Test Data For Detector

Detector Serict No._PR-1334 65~

44-20

Customer CABRERA SERVICES Order # 253450 /301183

Counter _

2221

- Serial No.

[7695 2

Counter Input Sensitivity 10 mv

CountTime 6 Sec . Distance Source to Detfector’ Surface
Other

Hiéh Isotope _ Awaw| - isotope __ lsotope Isotope

Voltage Background - Size _20.13 ¢ Size Size Size.

HooV 237 16,074

4so 1235 16,977

{000 {246 20,14

[0S o l3Es 20, t52

[\oo | 1,200 21,086
K liso 1,3ss 2/ 059

{200 [,3%2 21,018

[as o I, 21,044

{300 {, 441 2,406

[35c 419 2(,20%

I4o0 {314

21,759

Signature _ Sebas f Lesntic

FORM C4A 04/09/2003

Date jo-A?r—oa

Serving The Nuclear Indusfry Since 1962 e




] of : = e v o e
; f POST OFFICE BOX 810 PH, 305-236-5494 -
tertif) d Industial p
Ml o smants CERTIFICATE OF CALIBRATION 501 OAK STREET FAXNO. 3252354573 -
‘* SWEETWATER, TEXAS 79556, US.A. 2R 7Y/

JUSTOMER  CABRERA SERVICES ORDER NO. 239988 , /37 "3
tg. Ludium Measurements, inc. Model L 222) Serial No, 28555
1. Ludium Megsurements, Inc. Modlet | 4420 SerciNo._ TR ALG Y4 3
>al, Doie 25-Aug-05 Cal Due Date 28-Aug-06 Cal. Interval 1Yaqr  Metarface 202-159
eck mark Ef applies to applicable instr, and/or detector IAW mig, sp:ec:. 1. 0 c°F RH 43 % At 7008 mm Hg
£ Newinstrument  Instrument Recelved  [T] Within Toler. +-10% [?_‘_[ 10-20% {7] Qutof Tol. {] Requling Repcir [1] Other-See comments
A Mechanicai ck. V[ Meter Zerced E] Background Subtract W Input Sens. Lineartty
A ES Resp, ck LA Reset ck, 4 Window Operation [ Geotropism
Audio ck. ] Alarm Setfing ck. 4 Batt. ck. (Min. Volty _ 44 Vbo
Callbrated In accordance with Lt SOP 14.8 rev 12/05/8¢, [[] Calibratect in accordance with LV SOP 14.9 rev 02/07/97.
Threshold mv
frument Volt Set _Comments V' input Sens. Comment mv Det, Oper. Comments  V at [wag”ﬂ(mv DiciRoto__ 100 = 10
2T HV Readout (2 points)  Ref./inst. 500 13 V Ref./nst. 2000 P00 ) v
-t
OMMENTS:
Peak settings Gross Count§ Model 2221 currently set
High Voltage: é’) oV, /ODOU ' - for "Peak settings".
Threshold dial: 642 100 (10mv) | High voltage set with detector
Window dial: 40 n/a : connected,

Window Position: "IN" Tour®

:solution for €s137: =~ .76 3 n/a ‘ Firmware: 26 /09\8

ilibrated using 39" cable.

i

wma Calibration: GM delectors pesitioned perpendicular to sourge except for M 44-8 in which the frant of probe faces souree.

REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL POINT *AS FOUND READING" METER READING*
X1k A00kepm &po
x1k 100kcom 0D
x100 40kcpm ‘ Jo2
%100 10kepm tO0
x10 Akcpm ' CTIE)
x10 1keom pY 2=
%1 400cpm $4OD
%1 100cpm 200
*Uncerfainty within = 10%  C.F. within = 20% ' AlLL Ronga(sy Calibrated Electronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING CAL. POINT RECEWVED METER READING*
RSout A00kepm 37 197 @ 2% 500kepm 455
40kepm : S0kcpm
___dkepm. ¢ob /| Bkcpm 5
400cpm $o (! 500com %,5_‘__.
.. Adcpm. W] 50cpm &

lum Maosurements, nc. cetlifies thot the cloove Instrumant has bean callbratad by sfundurdsétrccecbla to the Nattong Ingtitute of Standards and Technology. or 1o the collaration faciities of

ol international Standords Organization members, of have basen derived from acceptad valuds of rotural physical constants or hove been derived by ihe rafia type of calibrofion technigues.
caloralion systern conforms o the recuirements of ANSYNCSL Z540-1-1994 cnd ANSI N323-1978 State of Texas Calibration License No. LO-1953
afarence Instruments and/or Sources: :

#1357 GammasiN [ltez Clenz Omees Clsios (mioos [rere [esse [lessr 720 (1724 (1ot [ Newtron Am-241 Be S/N7-306

Mot
[ Alpha S/N {1 BetaS/N : il Other Am24) ~ 0.87 pCi /

(' ™ 500 S/ 196745 [ Oscliigatope S/N_ [ Multireter S/N 80050663

salibrated By: SQ,L{}; Q,/é/i/{/\@\ - r Date Qj'ﬁu é ,O y
leviewed By: %m QW) \ Date & 5 M 05

Passed Dielectic (I‘:I?Pot) and Continuity Test
Falled:

s cartificele shofi not be repraduced xcept In full, withaut the waitten approval of Ludlum Nféosmemen%s. Ine. AC Inst.
CRM C22A 11/26/2003 ! Only




lw Designer and Manuiacurer POST OFFICE BOX 810 PH, 325-235-5494
(8] )
Sclentific anc Indlustricl | 50T OAX STREET FAX NO. 325-235-4672

Instrurmarts ‘ SWEETWATER, TEXAS 79556, US.A.

Bench Test Data For Detector 239955

Betector 44-20 Sericl No. fﬂ 2/ 5 45 @ = ’ 3 5) g];)\
Customer CABRERA SERVICES Ordler #. 239988
Countfer 2221 Seriat No. 2/ g 5 j— ?l Counter Input Sansitivity / o my
Count Time C};} S 6 C -~ Distance Source to Detector ‘JQC}”M :
Cther

High sotope )a Mif / lsofoé:e — lsctope Isafope

Voltage  Background size ~¢p.% 7 ,é‘ ¢ See Size Size

Lo | 25351 j202% ¢
oo | )2/% 1Z90L,
ISa | )237 | /4954
700 | 313 | 1522,/
ISo | J2356 | 15439
—dleeo| 17 | [S30€ |
(050 1298 | 53¢
2021 1557 /5720
S| )332 [L0bY-
1200 | | Jpp [Loo /
AL s AT V)
/300 18)7 /674

AN

RN

e Serving The Nu far indusiry Since 1962 e

oo 2GS MG ©F

ORM C4A 04/09/2003




Designer and Manufaciurer ) : : LUD[UM MEASUREMENTS, |NC.

of
— L POST OFFICE BOX 810  PH. 325-235-5494
Scientific and Industrial
nsroments CERTIFICATE OF CALIBRATION 501 OAK STREET FAX NO. 325-235-46
SWEETWATER, TEXAS 79554, UL.S.A.
CUSTOMER _ CABRERA SERVICES ) ‘ ORDER NO. 254788 / 301922
Mig. Ludium Measurements, Ing, Model i 3 Serial No. :
Mig. Ludium Megsurements, inc, Model 44-9 seficiNo._PHR LY 5 22 Y
Cal. Date May-06 Cal Due Date 3-May-07 Cal. interval 1 Year Melerface 202-002
Check mark [ applies to applicable insir. and/or detector iAW'mfg. spec. T 74 °F RH _ 3% % Al 46988 mmH
[ NewInstument  Instument Received [THWithin Toler. +-10% [J10-20% []Out of Tol. ] Requiring Repalr. [ ] Other-Ses comments
[/ Mechanical ck. M Meter Zerced [L] Background Subtract [T Input Sens. Linearity
7 E/SResp.ck [»] Resetck. {1 window Operafion W Geotropism
4 Audio ck, [0 Alarm Setting ck. [ Bait.ck. {Min.vollj ____ 2.2 vDC '
Iﬂé‘l.ic:)rcfed in accordance with LMI SOP 14.8 rev 12/05/89. (] Calibrated in accordance with LMI SOP 14.9 rev 02/07/97.
3 y : . Threshold
Instrument Vol Set 3&‘2 V Input Sens, ___ mv Det. Oper. 7// v at Jlf _mV  Dial Ratio =
[1 HV Readout (2 points;  Ref.finst, i / ¥V Ref./Inst. [ v

COMMENTS:

Gamma Calibration: GM detectors positioned perpendicular fo gource sxcept for M 44-9 In which e front of probe faces source,

. REFERENCE ~ INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*

X 100 400kepm '3 YE

X 100 100kcpm L A

X 10 40kepm ' il Y/

X 10 ' 10kepm LA L

X1 4kepm 9K Y1

X1 - kepra {1 i

X0.] 400cpm YK 71

X0.1 100cpm 5 JH

“Uncertainty within + 10%  C.F. within £ 20% ALL Range(s) Callbrated Electronically

REFERENCE  INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT _ INSTRUMENT
CAL. POINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING

Digital Lo
Regodouf \ chle

Ltudlum Measurements, Inc: gertifies that the above Instrument has been calibreted by standards fraceable o the Natlonal Institute of Standrds and Technology, or to the calloration faclitles o
other International Standards Crganization members, or have been derived from accepled valyes of naturcl physleat constants or have been derived by the ratic fype of calibration technique

The callbration system confomms fo the requirements of ANSI/NCSL 7540-1-1994 anel ANSI N323-1978 . State of Texas Calibration License No, LO-19

Reference instruments and/or Sources: _
Cs-137 Gammas/n L1162 Doz [l mses [ si0s [Iricos Tltere [lessa [lesst [zzo (734 [J1are ] Neutron Am-241 Be S/N 13

[T Alpha S/N [C] Beta$/N [ Other

[ m 500 $/N 189509 [J Oscitloscope §/N [ Multimeter $/N 71300492

Cailibrated By: Date - 3~ M A Y wIA

Date 3 'mﬂl:{‘%

Reviewed By: t Wie

This certificate shall not ba rEipraduced except In full, without the wrillen appraval of Ludium Measuremends, Inc. ' ACInst. [ ] Passed Dislactic [Hi-Pot) and Continuily Test




LUDLUM MEASUREMENTS, INC.

Designer and Manufaciurer
esian aniaciure POST OFFICE BOX 810 PH. 325-235-5494

of . :
Scientific and Industial _ o 501 OAK STREET FAX NO. 325-235-46
Instruments SWEETWATER, TEXAS 79556, US.A.
CONVERSION CHART
Customer CABRERA SERVICES Date _ 3-May-06 Order #. 254788 / 301922

seiiaiNo. LRIY 5227

3 SericiNo._{35¢9 (e Detector Model 449
High Voltage 7ﬂ g v

Model

Sourcé £_5/57,: /62, L5522

Input Sensitivity 3(’7 mVv

"As Found" Readings {CPM): After Adjustment Readings (CPM):

Reference Point Meter Reading Range/Scale MeterReacing | Range/Scale
150 mR/hr 92 /f X Jyp0 .‘ '7(-27/1' A [ee
50 mR/hr 2 /1’ X /20 2 H A Lev
15 mR/hr | 07 V8 N/ 20 0720 X toz
20K | i1 201 1 g0
1.5 mR/hr a.550 | x/0 0. 50 K/o

1.0 mR/hr 3/{’ e ] ' | 3 A |

Signature: ‘MM@VIG. , _ Date 3 -NA IY' o b

FORM C17-1A 04/09/2003 . . )
» JServing The Nuclear industry Since 1962




Designer andt Manufaciure LUDLUM MEASUREMENTS, INC
of : y
Vi - , POST OFFICE BOX & . 325-235.54
scleniic and industal CERTIFICATE OF CALIBRATION 5; O(A)lF(F;(T:REEf N F::nglo.%sszg;;s—“
- SWEETWATER, TEXAS 79556, US.A.

CUSTOMER CABRERA SERVICES . _ ORDER NO. 247655298001
Mig. Bicron Mode! MICROREM_____ sefaing,__ C X532 F
Mfg. Model R : - Serial No. .
Cal. Date 22-Dec-05 Cal Due Date __ 22-Dec-04 Cal. Interval lLYear Meteriace 0-200urem
Check mark (/7] applies to applicable instr, and/for defector IAW mfg, spec. 1. 73 °F RH_____ 23 % Alf_____7058 mmH
[ Newinsfrument  instrument Received mithin Toler. +-10% [ ]10-20% [] Out of Tol, [7] Requiring Repair [] Other-See comments
kA Mechanical ck. Mefter Zeroed [] Background Subtract ] Input Sens. Linearity
(] F/SResp.ck ' Reset ck. _ ("] window Operation [0 Geoiropism
[]  Audio ck. [ Alorm Sefting ck. @' Batt. ck. {Min.Voli) _______vDC
[ Calibrated in accordance with LMI SOP 14.8 rev 12/05/89, IE/Cclibroted In accordance with LMI SOP 14.9 rev 02/07/97.
: Threshold
nstrument Volt Set V Input Sens. _mV Det.Oper.___ VvV at mV Dial Ratio _=
[J HV Readout {2 points)  Ref./Inst..__ S V  Ref./inst,_ o/ - v

COMMENTS:

3amma Calibration: GM detectors positioned perpandicular to source except for M 44-9in which the front of probe faces sourcs.

REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER “CAL. POINT "AS FOUND READING" METER READING*
_x1000 150 mR/hr | /e) /50
x]000 50 mR/hr 50 5/
x]00 15mR/or : /55" /SO
x100 5 mR/hr S0 57)
x1Q 1500 uR/hr /o , /50
x10 500 yR/hr 572
x1 150 yR/hr ' Lol AT
X1 100 pR/hr , _ 95 9
x0.1 15.uR/Nr IS LSO
xQ,1 ' :
*Uncertainty within + 10%  C.F, within £ 20% . - Range(s) Callbraled Eleckonically
REFERENCE INSTRUMENT ’ INST_RUMENT ' REFERENCE . INSTRUMENT - INSTRUMENT
CAL, POINT RECEIVED ) METER READING* CAL. POINT RECEIVED METER READING
Digital Log
eadout Scale

"

Ndivm Measuremenits, Inc, cerifies that the above Instrument has baen calibrefed by standards raceable 1o the National tnstitute of Standards and Technology, or to the caliration faciliies o
sther Infemnatiphal Standards Organization members, or have been derived from accepied values of naturc! physical constants or have been derived by the rafio fype of calloration technigue
‘he cadlibration syster conforms to the requirements of ANSI/NCSL 254011994 and ANST N323-1978 State of Texas Calibration License No. LO-19

Reference Instruments and/or Sources: . -
Cs137 GemmasN 162 [ ez Omses [sos Tnoos MTs7e Tessz Tesst Tizzo [lzae [lisis ] Neutron Am-241 Be §/N T-3

[J Alpha $/N _ [ Betas/N [] Other
[T m 500 /N .~~~ N[O Oscllioscope S/N [ Multimeter S/N

Caibrated By: __ [ D‘g‘ Luh ] Vet 4&;‘0!1/ _ , aie _ 22-Dec-0S |
Reviewed By: EQ !@‘;ﬂ‘},ﬁ _ ) ' Date Zj }//&CQD’/

This cerlificate shall nat be reproduced except in full, without the wiitten approval of Ludlur Measurements, Inc, I ACInst. [] Passed Dislectic {Hi-Pot) and Conﬁnuh“? Test




Duratek

CALIBRATION
CERTIFICATE
Duratek Instrument Services
628 Gallaher Road
Kingston, TN 37763

Phone: (865) 376-8337
Fax: (865) 376-8331

This Certificate will be accompanied by Calibration Charts or Readin s where applicable
TR = o : o
| ]

Castomer Name: Duratek Instrument Services Manufacturer:  F&J Specialty Inc.
Contact Name: Thomas F. Scott Model: LV-1

Address: 628 Gallaher Road, Kingston, TN 37763 Serial Number: 2432
Contract-/Task Work Order Calibration Method: Air Flow

Number: 2005-03169

T ey T | S e | Toleranee |y pung | as et Comments
10- 100 60 54-66 58 60 Barometer: 2816 Cal Due: 04/19/06
Thermometer: 2816 Cal Due: (04/19/06
Humidity: 958670 Cal Due: 03/22/06

Fixed Flow Calibration: 60 LPM

Temperature:  21.6 °C

Pressure: 746 mmHg
Humidity:  60%

Previous Media: FP-47M
Current Media: FP-47M

Flow Set to 60 LPM and indicated by an arrew.

Limited Use: Flow set to 60LPM with FP-47M
filter media. Rotometer marked to indicate
60LPM.

We Certify that the instrument listed above was calibrated and inspccted prior to pmu at it met aff the Manufacturers published operating specifications. We
further certify that our Calibration Measurements aze traceable to the Nalional Institute of Standards and Technology. {We are not responsible for damage incurred during

shipment or use of this instrument).
Calibrated By: Reviewed By: (é’ﬂb &/‘MDate: c?’ 7t g

Instrument - :
Calibration Date: (}9/9'@( Calibration Due: 09/07/06




EBERLINE

SERVICES

CERTIFICATE OF CALIBRATION
- | Electroplated Beta Standar_d

8.0.4# €396
P.O.#_06-456

Description of Standard:

Model No. DNS-12 Serial No. 5649-06 Isotope Tc-99

Electroplated on polished 8s dise, 0,98 - mm thick.
Total diameter of 4.77 em and an active diameter of 4.45 om,

The radicactive niateri_al is permanently fixed to.the disc by'heat treatment without
-any covering over the active surface.

Meagurement Method:

The 2pi beta emission rate wag measured uging an internal gas flow proporticnal chamber.
Absolute counting of beta particles -emitted in the hemisphere above the active surface
was verified by counting above, below, and at the operative voltage. The calibration
is traceable to NIST by reference to an NIST calibrated beta gource S/N___4002-02

Measurement Result :

The observed beta count rate from the surface ¢_£ t;b.e digc per minute (cpm)
on’ the calibration date was: :

9,270 + 278

The total disintegration rate {dpm) assuming 25 % backscatter of beta particles
trom the surface of the disec, was: .

14.800 . + _..A4d44 { 0.00668 ,uC’:_'L)

The uncertainty of the measurement is . 3 %, which is the sum of random counting
error at the 99% confidence level, and the estimated upper limit of systematic error
in this measurement . : ' ‘

Calibrated by:: _ART REUST ' Reviewed byj’ A ~ )
Calibration 'I'echn:_i.cian: 4 Q.A, Representative:Mty_u. 70#\
Calibration Date: 2-28-2006 _ Reviewed Date:_A2-28-06

Analylical SBivices
7021 Pan American Freeway NE
Albuquerque, New Mexico 87162-4238
(505) 346-3461 Fax (505} 761-5416
Toll Free (866) RAD-LABS (723-5227)
www.eberlineservices.com




EBERLINE

SERVICES

CERTIFICATE OF CALIBRATION

Electroplated Alpha Standard

5.0.#%# 63396
. D.O.# - 06-456
Degeription of Standard:
Model No. DNS-11 Serial ﬁo. 5648-06 Igoctope Th-230
Electroplated on polished 88 dise, 0.79 . mm thick.
Total diameter of 4.77. cm and an active diameter of 4.45 cm.

The radicactive material is permanently fixed to the disc by heat treatment without any
.¢overing over the active surface.

Measurement Method:

The 2pi alpha emission rate was measured using an internal gas flow proportional
chamber. Absolute counting of alpha particles emitted in the hemisphere above the
active surface was verified by counting above, below, and at the operative voltage.
The calibration is traceable to NIST by reference to an NIST calibrated alpha gource
“8/N__-._4001-02

. Measurement Result:

The observed alpha particles emitted from the surface of the disc per minute {cpm) on
the calibration date was: -

8,780 o+ 263

'i‘he total disintegration rate (dpm) assuming 1.5% backscatter of alpha particlés from
the surface of the disc, was: :

17,300 £ 518 ( 0.00779 puei)

The u.ﬁcertaint:y of the measurement is ___ 3 %; which is the sum of random counting

error at the 99% confidence level, and the estimated upper limit of Systematic error in
this measurement. ' o '

Calibrated by:___ ART REUST. Reviewed by:/ ' / ‘
Calibration Technician:@-M.A. Representative=‘4.e%?_&.2ﬁ
Cél_ibration Date: 2-28-2006 Reviewed Date: 2"2'8'0§ :

Analytical Services

7021 Pan American Freeway NE
Albuguerque, New Mexice 87109-4238
(505) 345-3461 Fax (505) 751-5416
Toll Free (866) RAD-LABS {723-5227)
www.eherlineservices.com




EBERLINE

SERVICES

CERTIFICATE OF CALIBRATION

Electroplated Beta Standard

$.0.4__ 6058

P.O.#  04-38¢6
Description of Standard:
Model No.___ DNS-2 - Serial No. 8343 _ Isotope__ Sr¥-90
Eléctroplated on polished ~ ~ Ni ' dise, 0.79 _ . __ mm thick.
Total diameter of. . - 3.18 cm and an active diameter of 2.54 cm,

The radioactive_r_ﬁéter_ial. is permanently fixed to the disc by heat treatment without any’
covering over the active surface. - ' : :

Measurement Method:

The 2pi beta emissipn rate was measured using an internal gas flow proportional chamber.
Absolute counting of beta particles emitted in the hemisphere above the active surface was .
verified by counting above, below, and at the operative voltage. The calibration is
traceable to NIST by reference to an NIST calibrated beta source S§/N 4001-~02 '

..

Measurement Result:

The observed beta “ount rate from the surface of the disc per minute ({cpm) on the
calibration date was: ' :

3,150 + 126

The . total. disinteg,ration rate (dpm) assuming  40° % backscatter of beta particles from
the surface of the disc, was: .

i 4,500 . % 180  {___ 0,00203 - uci)

The uncertainty of the measurement is 4 %, ',which is the sum of random counting error
. at: the 99% conffider__i_fcze level, and the estimated upper limit of systematic error in this

measurement. '

Calibrated by: . ~ART ‘REUST __" Reviewed by:’"?"‘twyéﬂkaaﬂ_fgf',Cﬁzeap<4*,
C‘alibra‘!-:idhﬁ ngﬁpic;an:M&A- Repregsentative:

Calibration Date:. "'  5-12-2004 .  Reviewed Date: eS 1zoY

Analytical Services

7021 Pan American Freeway NE
Albuguerque, New Mexice 87109-4238
{505) 345-3461 Fax {505) 761-5416
Toll Free (865) RAD-LABS (723-5227)
www.eberlineservices.com

-




APPENDIX F-2

CONTROL CHART DATA



cpm

Model 43-37 092765 Th-230, Daily QC Trend Graph
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cpm

Model 43-37 092765 Sr-90, Daily QC Trend Graph
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cpm

1000

900

800

700

600
—e— Value
—+20 %
500
—— Average
—-20%

400

300

200

100

0
5/30/06 5/31/06 5/31/06 5/31/06 5/31/06 5/31/06 6/1/06 6/1/06

QC Date




cpm
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Model 43-89 469 Th-230, Daily QC Trend Graph
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cpm

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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cpm

Model 43-89 199350 Th-230, Daily QC Trend Graph
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cpm

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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cpm

Model 44-20 PR215468 Cs-137, Daily QC Trend Graph
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cpm

Model 44-20 PR183465 Cs-137, Daily QC Trend Graph
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cpm

Model 44-9 PR145224 Tc-99, Daily QC Trend Graph
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microrem/hr

Bicron Microrem C853F Cs-137, Daily QC Trend Graph
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CABRERA ALPHA-BETA COUNTING INSTRUMENT (Rev 5)

Counting Instrument: 2929 Detector: 43-10-1 Calibration Date:| 10/6/2005
Serial #: 1115563 Serial #: 127216 12 month calibration: OK
Detector Active Area or Area Covered by Smear (cmz): 100 NRC 6 Mo Cal. Due Date? | WARNING
Control Chart
Original Source Source Required MDA Contrc_)l Chart & Daily Control Chart Control CS():LErrgLihkagrt Control Chart
. - i Decayed o.| & Daily Bkg Source- | bkg Average | Chart bkg 1 source 1
Efficiency | Source | =~ Source | Activity (BPM) | Source Creation Activity | (PPM/I00CMY) | 5 Time Sample o/B cpm | sigma, cpm Average a/p sigma, cpm
(fraction) | Nuclide | Number Date Ty (yr) Count Time 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
Date Daily Bkg Counts | Daily Check Source Counts Daily Bkg Rate (cpm) Net Daily Source Rate (cpm) Bkg QC Pass/Fail Source QC Pass/Fall o MDA | B MDA
Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta MDA o. (dpm) | MDA B (dpm){ OK? OK?
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 0.1 444 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

Page 1 of 1



CABRERA ALPHA-BETA COUNTING INSTRUMENT (Rev 5)

Counting Instrument: 2929 Detector: 43-10-1 Calibration Date:| 10/6/2005
Serial #: 1115563 Serial #: 127216 12 month calibration: OK
Detector Active Area or Area Covered by Smear (cmz): 100 NRC 6 Mo Cal. Due Date? | WARNING
Control Chart
) Control Chart
Original Source Source Required MDA Contrc_)l Chart & Daily Control Chart Control Source-bkg Control Chart
o Activity (DPM) | s Creati Decayed (DPM/lOOcmZ) & Daily Bkg Source- bkg Average | Chart bkg 1 Average a/p source 1
Efficiency | Source |  Source ource Lreation Activity Count Time Sample o/B cpm | sigma, cpm sigma, cpm
(fraction) | Nuclide [ Number Date Ty (yr) Count Time 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
Date Daily Bkg Counts | Daily Check Source Counts Daily Bkg Rate (cpm) Net Daily Source Rate (cpm) Bkg QC Pass/Fail Source QC Pass/Fall o MDA | B MDA
Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta MDA o. (dpm) | MDA B (dpm){ OK? OK?
5/26/2006 1 909 9626 0.1 455 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/O! PASS 2.85 55 Yes Yes
5/31/2006 2 878 34002 9439 0.1 43.9 6800.3 1843.9 PASS PASS #DIV/O! 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
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CABRERA ALPHA-BETA COUNTING INSTRUMENT (Rev 5)

Counting Instrument: 2929 Detector: 43-10-1 Calibration Date:| 10/6/2005
Serial #: 1115563 Serial #: 127216 12 month calibration: OK
Detector Active Area or Area Covered by Smear (cmz): 100 NRC 6 Mo Cal. Due Date? | WARNING
Control Chart
) Control Chart
Original Source Source Required MDA Contrc_)l Chart & Daily Control Chart Control Source-bkg Control Chart
o Activity (DPM) | s Creati Decayed (DPM/lOOcmZ) & Daily Bkg Source- bkg Average | Chart bkg 1 Average a/p source 1
Efficiency | Source |  Source ource Lreation Activity Count Time Sample o/B cpm | sigma, cpm sigma, cpm
(fraction) | Nuclide [ Number Date Ty (yr) Count Time 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
Date Daily Bkg Counts | Daily Check Source Counts Daily Bkg Rate (cpm) Net Daily Source Rate (cpm) Bkg QC Pass/Fail Source QC Pass/Fall o MDA | B MDA
Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta MDA o. (dpm) | MDA B (dpm){ OK? OK?
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 0.2 423 6811.4 2785.3 QUESTION PASS PASS PASS 3.68 65 Yes Yes
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Building 1103A Area FINAL
Characterization Survey Report

APPENDIX G

SITE PHOTOGRAPHS (ON CD)
(December 2005)
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