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EXECUTIVE SUMMARY

This report presents the results of the radiological surveys performed of Buildings 4022, 4075,
4563, 4621, 4658, 4665, and 4688, which are part of the Radioactive Materials Handling Facility
(RMHF) at the Santa Susana Field Laboratory (SSFL) in Ventura County, California. The
survey was performed in April, May, and August, 2007 by Cabrera Services, Inc. (CABRERA).
The purpose of the survey was to collect data to determine whether the levels of residual
radioactivity in the buildings are sufficiently low to be protective of public health and safety and
justify building material release. The buildings are radiologically impacted and scheduled to be
demolished.

Exposed interior surfaces of each building, with the exception of the concrete foundation, were
divided into 20 survey units from which survey data were collected. Survey data were also
collected from areas outside the survey units, primarily from building exteriors such as roofs,
ventilation exits, and entry doors.

Scan and static measurements of alpha- and beta/gamma-emitting surface residual radioactivity;
smear samples analyzed for removable alpha and beta radioactivity and tritium; and volumetric
samples of building materials were collected and analyzed. Instrument-specific values based on
actual field conditions were used to establish a priori minimum detectable concentration (MDC)
values for scan and static measurements prior to instrument use. Eighteen investigations were
performed of locations identified with residual radioactivity above one or more action levels.
Investigated locations were remediated by physically removing and disposing as low-level
radioactive waste, the building material containing the elevated residual radioactivity.

Measurements confirmed surface residual radioactivity to be below the levels given in
Regulatory Guide 1.86 and U.S. Department of Energy (DOE) Order 5400.5. Based on the
measured surface and volumetric residual radioactivity levels, the disposal of the building
demolition debris as decommissioned material will result in an incremental dose above
background less than millirem per year (1.0 mrem/yr) total effective dose equivalent (TEDE).

With the exception of concrete foundations and building roofs, the building materials from
Building 4075, 4563, 4621, 4658, and 4665 are suitable for release. Survey data show that the
residual radioactivity, either surficially or volumetrically, will result in a dose less than or equal
to 1.0 mrem/yr TEDE, which is protective of public health and safety and justifies building
material release. The concrete foundations were outside the survey scope and the investigation
of the building roofs concluded that additional survey data would be needed in order to
determine their suitability for release.

Insufficient survey data were collected from Buildings 4022 and 4688 to determine their
suitability for release. Data collected from Building 4022 was limited due to relatively high
levels of background radiation encountered primarily on the west side of the building. Spot
checks of Building 4688 revealed significant levels of beta-emitting residual radioactivity on
several of the support columns. Due to the extensive nature of the elevated residual radioactivity
at Building 4688, Boeing directed that survey activities be discontinued.

Recommendations regarding appropriate radiological controls for the demolition of
Building 4022 are found in Appendix A.
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1.0 INTRODUCTION AND SITE BACKGROUND

This report presents the results of the radiological surveys performed of Buildings 4022, 4075,
4563, 4621, 4658, 4665, and 4688, which are part of the RMHF at the SSFL in Ventura County,
California. The survey was performed in April, May, and August 2007 by CABRERA in
accordance with the: Radioactive Materials Handling Facility Building Surveys Field Sampling
Plan (FSP) (CABRERA, 2007). The purpose of the survey was to collect data to determine
whether the levels of residual radioactivity in the buildings are sufficiently low to be protective
of public health and safety and justify building material release.

The Boeing Company (Boeing) contracted with CABRERA to perform the survey. Boeing
operates Area IV of the SSFL for the DOE. Under the authority of the Atomic Energy Act
[42 United States Code (U.S.C.) 201 et seq.], DOE is responsible for establishing a
comprehensive health, safety, and environmental program for managing facilities. As an
Agreement State under the Atomic Energy Act, the State of California has jurisdiction over non-
DOE radiological activities at the SSFL. Data of sufficient type, quantity, and quality were
needed to satisfactorily demonstrate to the California Department of Public Health (CDPH),
formerly the Department of Health Services, that:

= The levels of residual radioactivity in the buildings are sufficiently low to be
protective of public health and safety and justify building material release, and

= Once the buildings are demolished, the debris can be designated as decommissioned
material for subsequent disposal at the Kettleman Hills landfill.

1.1  Historical Background and Radiological Overview

The Historical Site Assessment of Area IV, Santa Susana Field Laboratory, Ventura County,
California (Sapere, 2005) describes the historical background of SSFL and its buildings. In the
late 1940s, North American Aviation acquired land in the Simi Hills between the Simi and San
Fernando Valleys. That land, now known as SSFL, was used primarily for the testing of rocket
engines. Atomics International, a division of North American Aviation, was formed in 1955 and
part of Area IV at SSFL was set aside and used for nuclear reactor development and testing. In
1984 Atomics International merged with Rocketdyne. Boeing purchased Rocketdyne in 1996.
Area IV of the SSFL is used for DOE-sponsored activities. Boeing, the National Aeronautics
and Space Administration (NASA), and the U.S. Department of Defense have used the balance
of the SSFL for rocket and laser testing.

Activities in Area IV started in the mid 1950s: until 1964 these activities were primarily related
to sodium-cooled nuclear power plant development and development of space power systems
with sodium and potassium as coolants. The Energy Technology Engineering Center (ETEC),
originally known as the Liquid Metal Engineering Center) was formed in the mid 1960s as an
Atomic Energy Commission (now DOE) laboratory for the development of liquid metal heat
transfer systems in support of the Liquid Metal Fast Breeder Reactor Program. Nuclear
operations at Area IV included 10 nuclear research reactors, seven critical facilities, the Hot
Laboratory, the Nuclear Materials Development Facility, the RMHF, and various test and
nuclear material storage areas. All nuclear operations ended in 1988. Since that time DOE-
funded activities have focused on decontamination and decommissioning of the ETEC facilities.

The RMHF has been in continuous operation as a storage and handling facility for radioactive
materials and waste since the late 1950s. Although nuclear operations at the SSFL ended in
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1988, the RMHF has continued to support decommissioning and decontamination activities.
Buildings 4021, 4022 and 4621 of the RMHF are Resource Conservation and Recovery Act
(RCRA) permitted facilities. Operations include waste characterization, limited treatment,
packaging, and temporary storage of radioactive and mixed waste. The RMHF is radiologically
contaminated from past operations, including the storage of both new fuel and irradiated fuel.

The prior name for the RMHF had been the Radioactive Materials Disposal Facility (RMDF).
This was a misnomer since the facility was at no time used as a disposal site for radioactive
waste. It was always used as a staging facility for receipt and shipment of nuclear fuel, and later,
receipt and shipment of radioactive waste. Therefore in the mid 1990s the name was changed to
the Radioactive Materials Handling Facility to better reflect its true purpose.

The RMHF building locations are shown in Figure 1.1. The buildings included in the scope of
this project are Buildings 4022, 4075, 4563, 4621, 4658, 4665, and 4688.

Figure 1.1 SSFL RMHF Buildings

4 4688 (67-92)
466
Lorth
L 4022
4563 \4021 —1l 4034
4658
4621 = 622
4663 TTRE] o
— - T T N

(Source: Figure 2-2, Volume 1, Sapere 2005)
1.1.1 Building 4022

Building 4022, shown in Figure 1.1.1, is a 3,900 square-foot high bay metal building located
near the east end of the RMHF. The building was constructed in 1959 and houses a bridge crane
and below-grade vaults used for the storage of nuclear fuel, high-level radioactive wastes, and
other waste from onsite decommissioning activities. The building was most recently used as a
storage area for wastes from decommissioning activities throughout the site.

Radioactive materials handled in Building 4022 were primarily in the form of mixed fission
products and fuels. Multiple incidents associated with Building 4022 have occurred involving
radioactive contamination.

= On December 29, 1965, drums of contaminated sodium exploded in a rain storm and
burned the outside of the building.

= On May 21, 1967, a drum of uranium carbide sludge exploded on a truck outside of
the building, contaminating asphalt and evaporator equipment. Contamination levels
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ranged from 300 to 5,000 disintegrations per minute per 100 square centimeters
(dpm/100 cm?). Decontamination of the asphalt and equipment was successful.

= On May 21, 1967, a 55-gallon drum containing uranium metal under calcium
carbonate was found burning in the RMHF storage yard. Workers, believing the
drum was likely to explode, fired three rifle shots into the drum to relieve any
pressure. The fire was successfully extinguished and the drum was left outside to
cool overnight. It was then moved to Building 4021 for storage.

= On May 22, 1978, the sump pump stopped working and contaminated liquid flowed
out of a holdup tank, contaminating asphalt, which later contaminated eight truck tires
placed on the pavement. Both the tires and the asphalt were decontaminated.

= On August 14, 1979, a shipping box loaded on a waste truck leaked radioactive liquid
containing Cesium-137 (**'Cs) and Strontium-90 (*°Sr) on the asphalt outside the
RMHF. The area was successfully decontaminated shortly after the incident.

Figure 1.1.1 SSFL Building 4022

1.1.2 Building 4075

Building 4075, shown in Figure 1.1.2, is a 2,160 square-foot steel building located on the
northwest corner of the RMHF. The building was constructed in 1971 and served as a storage
area for radioactive waste prior to shipment to disposal sites. In approximately 2001, building
use was discontinued.

Possible contaminants include uranium, thorium, plutonium radionuclides and mixed fission
products. On August 15, 1988, a forklift driver punctured a drum of radioactive sand. The sand
spilled out onto the floor. Surveys indicated that no detectable contamination occurred as a
result.
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Figure 1.1.2 SSFL Building 4075

1.1.3  Building 4563

Building 4563, shown in Figure 1.1.3, is a 1,130 square-foot covered storage area located along
the northern border of the RMHF just east of Building 4075. It is no longer designated as
Building 4563, but simply as the “covered storage area neighboring Building 4075.” The
covered storage area was constructed in 1958 and used to store radioactive waste pending
shipment to a disposal facility.

Figure 1.1.3 SSFL Building 4563

The most probable contaminants of concern are uranium, thorium, plutonium radionuclides and
mixed fission products. There are no reported incidents associated with Building 4563 which
may have involved radioactive contamination.
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1.1.4 Building 4621

Building 4621, shown in Figure 1.1.4, is a 640 square-foot small metal structure located along
the south border of the RMHF. The building was constructed in the middle 1960s and used to
store contaminated equipment materials.

Figure 1.1.4 SSFL Building 4621

Radioactive material was stored in the building, primarily in the form of mixed fission products
from various site wastes. Use authorization included the storage of Krypton-85 (®°Kr) gas. On
September 4, 1975, a 132 millicurie (mCi) Radium-226 (***Ra) source was discovered lying on
the ground outside Building 4621. The source was not labeled, nor was it in a shielded
container. Following its discovery, the source was properly marked and stored in a secure
condition.

1.1.5 Building 4658

Building 4658, shown in Figure 1.1.5, is a small, 180 square-foot structure located at the east end
of the RMHF adjacent to the vehicle entrance gate. The building was constructed in the early
1980s and served as a guard shack for the RMHF throughout most of the 1980s. In the late
1980s, security measures no longer required the use of the guard shack as an entrance to the
facility and its use was discontinued.

Radioactive materials were not managed specifically in this building. There are no reported
incidents associated with Building 4563 which may have involved radioactive contamination.
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Figure 1.1.5 SSFL Building 4658

1.1.6 Building 4665

Building 4665, shown in Figure 1.1.6, is a small, 480 square-foot building located on the
northern border of the RMHF north of Building 4022. The building was constructed in the
middle 1960s and was used as an oxidation facility for the RMHF. The building was most
recently used as a non-radioactive material storage area.

Figure 1.1.6 SSFL Building 4665

Radioactive waste and material may have been stored or handled at this facility. The most
probable contaminants of concern are uranium, thorium, plutonium radionuclides and mixed
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fission products. There are no reported incidents associated with Building 4665 which may have
involved radioactive contamination.

1.1.7 Building 4688

Building 4688, shown in Figure 1.1.7, is a 630 square-foot shed-type storage structure with no
walls. It is located on the east border of the RMHF just north of Building 4044. The building
was constructed in approximately 1962 and likely used to support sodium cleaning activities.
The structure was used primarily as protection against the rain and sun. Its most recent use was
as a non-radioactive storage area.

Figure 1.1.7 SSFL Building 4688

Radioactive material may have been stored under this structure. The most probable
contaminants of concern are uranium, thorium, plutonium radionuclides and mixed fission
products. There are no reported incidents associated with Building 4688 which may have
involved radioactive contamination.

1.2 Release Criteria
The release criteria established for this project were two-fold:

1) Surface residual radioactivity must meet the levels given in Table 1 of U.S. Nuclear
Regulatory Commission (NRC) Regulatory Guide 1.86, Termination of Operating
Licenses for Nuclear Reactors (NRC, 1974) and Table 1VV-1 of DOE Order 5400.5,
Radiation Protection of the Public and the Environment (DOE, 1993).

2) Disposal of the building material at the Kettleman Hills landfill must result in a dose
to a member of the public or landfill worker no greater than 100 mrem/yr.

The release criteria and their application are further explained in the following sections.
1.2.1 Surface Residual Radioactivity

Table 1 of Regulatory Guide 1.86 and Table 1V-1 of DOE Order 5400.5 establish limits for
surface contamination of existing structures by alpha- and beta/gamma-emitting radionuclides.
A simplified, consolidated version of these tables is given as Table 1.2.1. Measurements of
gross alpha- and beta/gamma-emitting surface residual radioactivity were compared to the most
limiting values given in Table 1.2.2. The limits for alpha- and beta/gamma-emitting
radionuclides were applied independently of each other.
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1.2.2 Dose to a Member of the Public

The ultimate disposition of the buildings, as presently planned, is demolition. The building
demolition debris was originally intended to be disposed as decommissioned material at the
Kettleman Hills landfill. The landfill permit allows the receipt of radioactive material *...whose
disposal would not result in “significant™ radioactive contamination as specified in California
Health and Safety Code, Part 9, Chapter 5, Article 1.” For purposes of this requirement, the
CDPH interprets this requirement to mean the disposal of the decommissioned material is not
likely to expose a member of the public to ionizing radiation greater than 100 millirem per year
(mrem/yr).

Table 1.2.2 Allowable Surface Residual Radioactivity (in dpm/100 cm?)

Radionuclides of Concern® Average® | Maximum® | Removable
Transuranics, *°Ra, 2®Th 100 300 20
Th-natural, Z°Th, *°Sr, 22U, **Th 1,000 3,000 200

i 235 238 :
U-natural, “*°U, “*"U, and associated decay 5,000 15.000 1,000
products
Beta-gamma emitters 2’Na, “°K, >*Mn, >°Fe,
SN, 90(:0, B3N, 13Cs, 197Cs, °Ey, ey 5,000 15,000 1,000
Tritium N/A N/A 10,000
Notes:

(a) Listed radionuclides are limited to those identified as radionuclides of concern for this project (see Table
2.1).

(b) Averaged over an area of not more than 1 m?.

(c) Applies to an area of not more than 100 cm?.

A dose assessment was necessary to meet this criterion for the disposal of the decommissioned
material at the Kettleman Hills landfill. For such a scenario, American National Standards
Institute (ANSI)/Health Physics Society (HPS) N13.12-1999, Surface and Volume Radioactivity
Standards for Clearance (ANSI, 1999) provides guidance for protecting the public and the
environment from radiation exposure. The standard specifies a primary radiation dose criterion
of 1.0 mrem/yr TEDE for the clearance of materials that may contain residual radioactivity. In
setting the primary dose criterion during development of the standard, several alternative
individual dose levels were considered. After careful review of these alternatives, the consensus
was that a primary dose criterion of 1.0 mrem/yr TEDE would be protective of public health,
provide consistency with international guidance, and provide values that would be reasonable for
application of field instruments for most radionuclides, under most situations.

Therefore, surface and volumetric residual radioactivity values for alpha- and beta/gamma-
emitting radionuclides from ANSI/HPS N13.12-1999 or a second document, NUREG-1640,
Radiological Assessments for Clearance of Materials for Nuclear Facilities (NRC, 2003), were
used to assess the dose to a member of the public. Both documents assess the potential radiation
exposures to an average member of the critical group. Screening levels established in
ANSI/HPS N13.12-1999 and normalized effective dose equivalents (EDESs) established in
NUREG-1640 were primarily derived using an analysis of potential doses resulting from
scenarios involving volume and surface sources of contamination and the results of other
modeling studies for recycling and landfill disposal, including considerations regarding the
conservative nature of the modeling results. The values given in those documents represent an
incremental dose above background less than or equal to 1.0 mrem/yr TEDE. The Table 1.2.2
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activity levels are generally less than the 1.0 mrem/yr limits established by ANSI N13.12 and,
therefore, if met, will result in doses from decommissioned material less than 1.0 mrem/yr. This
is discussed further and illustrated in Section 2.3.2.
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20 DATA QUALITY OBJECTIVES

Data Quality Objectives (DQOs) were developed to define the purpose of the radiological
survey, clarify what data should be collected to satisfy the purpose, and specify the performance
requirements for the quality of information to be obtained from the data.

2.1  Step 1 - State the Problem

Buildings 4022, 4075, 4563, 4621, 4658, 4665, and 4688 are radiologically impacted buildings
scheduled to be demolished. The building demolition debris was originally intended to be
disposed as decommissioned material at the Kettleman Hills landfill. Data were needed to
determine whether the levels of residual radioactivity in the buildings are sufficiently low so as
to be protective of public health and safety and justify building material release. The primary
decision maker is Boeing.

2.2  Step 2 — ldentify the Decision

The principal study question, based on the dose criterion given in Section 1.2.2, is: “Will the
residual radioactivity in the building material result in an incremental dose above background to
an average member of the critical group less than or equal to 1.0 mrem/yr TEDE?” The critical
group is the group of individuals reasonably expected to receive the greatest exposure to residual
radioactivity for any applicable set of circumstances resulting from the building material release.

The following alternative actions result from resolution of the principle study question:

= |f the residual radioactivity results in a dose less than or equal to 1.0 mrem/yr TEDE,
then the building material is considered suitable for release.

= |f the residual radioactivity results in a dose greater than 1.0 mrem/yr TEDE, then the
primary decision maker is consulted to determine further action. Such action may
include recommendations for remediation, additional survey data collection, and/or
the calculation of incremental risk or dose.

Based on the principal study question and the alternative actions listed above, the decision
statement was: Determine whether or not the residual radioactivity results in an incremental
dose above background to an average member of the critical group less than or equal to
1.0 mrem/yr TEDE.

The decision was formulated into statistical hypotheses defined in Scenario A of NUREG-1505,
A Nonparametric Statistical Methodology for the Design and Analysis of Final Status
Decommissioning Surveys (NRC, 1997). The state that is presumed to exist in reality is
expressed as the null hypothesis (denoted by Ho). For this scenario, the null hypothesis is:

Ho: The residual radioactivity results in a dose greater than 1.0 mrem/yr TEDE.

For the given null hypothesis, the alternative hypothesis (denoted as Ha), which is an expression
of what is believed to be the state of reality if the null hypothesis is not true, is:

Ha: The residual radioactivity results in a dose less than or equal to 1.0 mrem/yr TEDE.

As the null and alternative hypotheses were applied here, building material is not considered
suitable for release unless the survey data show that the residual radioactivity results in a dose
less than or equal to 1.0 mrem/yr TEDE.
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Values from ANSI/HPS N13.12-1999 are given as gross activity concentrations for groupings of
radionuclides with similar scenario modeling results. Values from NUREG-1640 are given as
radionuclide-specific concentrations. Values from both sets were compared to each other and to
action level values to validate a dose equivalency (see Section 2.3.2). The gross activity
concentration values from ANSI/HPS N13.12-1999 were used to satisfy the decision statement.
The values from NUREG-1640 were also used for comparative purposes (see Section 4.2).

2.3  Step 3 - Identify Inputs to the Decision
2.3.1 Radionuclides of Concern

Boeing and DOE identified radionuclides of concern for the SSFL in the Approved Sitewide
Release Criteria for Remediation of Radiological Facilities at the SSFL (Rocketdyne, 1999).
These radionuclides are listed in Table 2.3.1. The potentially affected media are building
materials found on exposed interior building surfaces, which primarily consist of structural steel
and sheet metal.

Table 2.3.1 Radionuclides of Concern

Transuranic Fission Source/Uranium Natural Activation

- TP 287 e co
238p, 370 227 226R, SEe
239p, 90g, 23 5Min
280p, 235 2N
i 238 5N
202p, CEINE

52,

59,

*H

2.3.2 Action Levels

Action levels, shown in Table 2.3.2, were established to cause further evaluation of identified
areas of elevated surface residual radioactivity. Their rationale is discussed below. Since the
action levels are near background concentrations, the consequences of making a decision error
are biased toward collecting additional survey data.

Table 2.3.2 Action Levels®

Type of Emission | Scan Measurements | Static Measurements Removable Measurements
Alpha 300 dpm/100 cm*® | 100 dpm/100 cm? 20 dpm/100 cm®
Beta/Gamma  |3,750 dpm/100 cm®©| 5,000 dpm/100 cm? 1,000 dpm/100 cm?

Notes:

(a) Values given are distinguishable from background.

(b) Value corresponds to the maximum allowable surface residual radioactivity for the most-restrictive group of
alpha emitters; reference Table 1.2.2.

(c) Value corresponds to 0.75 times the beta static measurement action level.

There are no action levels for volumetric residual radioactivity or removable tritium (*H) surface
residual radioactivity. Samples were collected to verify the historical information, which does
not suggest the presence of this type of residual radioactivity.

Contract No. 114579 CABRERA SERVICES, INC. Page 12



Radioactive Materials Handling Facility Building Surveys FINAL Combined Summary Report

The action levels shown in Table 2.3.2 for the detection of surface residual radioactivity by
scanning are alternative action levels that were instituted based on field conditions encountered.
The action level for alpha scan measurements corresponds to the maximum allowable surface
residual radioactivity for the most-restrictive group of alpha emitters; see Table 1.2.2. Scanning
to detect alpha activity at 100 dpm/100 cm? is not practical since it basically results in a scan
speed so slow as to approximate a series of static measurements side by side in order to obtain an
observation interval sufficiently long to detect enough counts to register on the meter.
Originally, there was no action level for alpha scan measurements because of the difficulty of
achieving MDCs near background concentrations. This was not considered a practical detriment
since, based on the nature and source of the radionuclides of concern, it was thought highly
unlikely that alpha-emitters would be present in the absence of detectable beta/gamma-emitters.
However, initial survey results showed this assumption was not reliable and an action level for
alpha scan measurements was instituted.

The original action level for beta scan measurements established in Section 2.3 of the FSP
(CABRERA, 2007) was based on a z-score greater than 3.0, which could not be practically
applied. In its place, an action level for beta scan measurements was instituted that corresponds
to 0.75 times the beta static measurement action level. The reason for the lower scan versus
static measurement action level was the increased detection uncertainty inherent in the scanning
process. A lower scan measurement action level results in a higher certainty that areas above the
static measurement action level were consistently detected.

The action levels for static and removable measurements of alpha- and beta/gamma-emitting
surface residual radioactivity are based on the allowable levels for average and removable
surface residual radioactivity given in Table 1.2.2. The action levels for alpha-emitters
corresponds to the most limiting value given in Table 1.2.2 and is for *Ra, Thorium-228
(?®®Th), transuranics, and other similar alpha-emitting radionuclides. The action levels for
beta/gamma emitters are based on the set of values given in the table for beta/gamma-emitters.

The action levels for static measurements of surface residual radioactivity correspond to an
incremental dose above background less than or equal to 1.0 mrem/yr, applying either values
from ANSI/HPS N13.12-1999 or NUREG-1640 for alpha- and beta/gamma-emitting
radionuclides. To illustrate, the screening levels, given in Table 1 of ANSI/HPS N13.12-1999,
are 600 dpm/100 cm? for ??°Ra, thorium, associated decay chain, and transuranic radionuclides;
and 6,000 dpm/100 cm? for uranium and high-dose beta/lgamma-emitters. These two values are
given as the most limiting surface screening values protective of 1.0 mrem/yr. Likewise,
Table 2.1 of NUREG-1640 identifies the radionuclide of concern with the most restrictive EDE
as alpha-emitting Thorium-232 (?*2Th), with a value of 46 microsieverts per year (uSv/yr) per
becquerel per square centimeter (Bg/cm?), or 0.77 microrem per year (urem/yr) per
dpm/100 cm?®. The beta/gamma-emitter with the most restrictive EDE is Cobalt-60 (*°Co), with a
value of 10 pSv/yr per Bg/cm?® (0.16 urem/yr per dpm/100 cm?). Assuming both alpha- and
beta/gamma-emitting components of the surface residual radioactivity are present at the action
level concentrations, the sum of the resulting doses is limited to 1.0 mrem/yr, as shown in
Table 2.3.2.

2.3.3 Measurement Inputs

Static measurements of alpha- and beta/gamma-emitting surface residual radioactivity were used
as quantitative inputs to the principal study question. Qualitative inputs to the principal study
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question included scan measurements; smear samples analyzed for gross alpha and beta
radioactivity and tritium; and volumetric samples of building materials.

Table 2.3.3 Dose Equivalency

Static ANSI/HPS N13.12-1999 NUREG-1640
Type of Measurement | Screening Level
Emission Action Level | (dpm/100 cm? per Dose EDE (ﬂrem/yrzper Dose
(dpm/100 cm?) mrem/yr) (mrem/yr) dpm/100 cm®) (mrem/yr)
Alpha 100 600 0.2 0.77 (**Th) 0.1
Beta/Gamma 5,000 6,000 0.8 0.16 (*°Co) 0.8
Total: 1.0 Total: 0.9

2.4  Step 4 — Define the Study Boundaries

The target population was the alpha- and beta/gamma-emitting surface residual radioactivity
concentrations of the radionuclides of concern. Survey data were collected from exposed interior
surfaces of each building with the exception of the concrete foundation, which was outside the
scope of the project. Biased portions of the building exterior such as roofs, ventilation exits, and
entry doors were also surveyed. These surfaces constitute the impacted areas, which were
considered to have been susceptible to radioactive contamination from building activities.

Decisions were made on two fundamental levels:

= | ocalized areas - the decision to collect additional data was made for discrete areas
with measurement results that exceeded the action level.

= Survey unit — each building composes several survey units based on similar physical
characteristics and potential for residual radioactivity. A decision was made for each
survey unit as to the suitability of building material release or, alternatively, the need
for remediation, additional data collection, and/or calculation of incremental risk or
dose.

2.5  Step 5- Develop a Decision Rule

The decision statement resulted in the decision rules, listed in Table 2.6, for data collection and
analysis using the statistical test and retrospective power analysis. No action was required where
the logical alternative to the action given in Table 2.6 was not listed.

2.6  Step 6 — Specify Limits on Decision Errors
The two principal decision errors, based on the principal study question, are:

= Deciding residual radioactivity results in a dose less than or equal to 1.0 mrem/yr
TEDE when, in fact, it does not (called a Type | decision error); and

= Deciding residual radioactivity results in a dose greater than 1.0 mrem/yr TEDE,
when, in fact, it does not (called a Type Il decision error).

Neither type of decision error is desirable. A Type | decision error is defined as the probability
of passing a survey unit that should fail. The consequence of a Type | decision error are that
material with elevated surface residual radioactivity is not properly remediated, but disposed at a
local landfill or recycled. The potential exists for a resulting dose to demolition and disposal
workers which exceeds 1.0 mrem/yr TEDE. A Type Il decision error is defined as the
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probability of failing a survey that should pass. The consequences of a Type Il decision error are
the collection of additional data and/or unnecessary remediation.

A decision error rate of 0.05 (5%) was applied for both Type | and Type Il errors for the
statistical test. Decision error rates associated with the calculation of instrument MDCs and the
number of static measurements were also set at 0.05 (5%).

Table 2.6 Decision Rules

Radioactivity

allowable values in Table
1.2.1,

Parameter IF THEN
Areas identified with residual |Select one or more biased measurement
Scan radioactivity exceeding locations in each identified area; collect:
Measurements | 300 dpm/100 cm? alpha, or = alpha and beta static measurements, and
3,750 dpm/100 cm? beta, = alpha/beta smear sample.
. Residual radioactivity exceeds | Perform 100% scan coverage (if not already
Static 2 2 i
Measurements 100 dpm/100 cm %Ipha or done) _of 4 m” area around mea_surement, select
5,000 dpm/100 cm* beta, four biased measurement locations; collect:
Removable residual = alpha and beta static measurements, and
Removable |radioactivity exceeds = alpha/beta smear samples.
Measurements |20 dpm/100 cm? alpha or Step out as needed to define area; compare
1,000 dpm/100 cm” beta, results to Table 1.2.1 values.
Average, maximum, or Consult Boeing to determine further action, if
Surface
Residual removable levels exceed any.

Background
Reference Area

Material background
radioactivity is suspect cause
of static measurements above
action levels,

Select background reference area with similar
radiological and physical characteristics;
perform alpha and beta static measurements at
random measurement locations.

Statistical Test

No background reference area
identified

Use Sign statistical test.

Background reference area
identified,

Use Wilcoxon Rank Sum (WRS) and Quantile
statistical tests.

Null
Hypothesis

Rejected (i.e., dose not limited
to 1.0 mrem/yr),

Recommend building material release.

Not rejected,

Perform retrospective power analysis.

Retrospective
Power
Analysis

Sufficient power achieved by
statistical test,

Recommend remediation and/or the calculation
of incremental risk or dose.

Insufficient power achieved
by statistical test,

Collect additional survey data.
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3.0 DATACOLLECTION

The data inputs collected according to project DQOs and survey data collection requirements are
quantitative and qualitative in nature. Both probability-based (random and random-start,
systematic) and judgmental (biased) methods were used to collect data, as described in the
survey design in Section 3.0 of the FSP (CABRERA, 2007). The data were reviewed, verified, and
validated during and after collection. Data were quantitatively analyzed for direct comparison to
action levels and qualitatively reviewed to determine further investigation during the project. A
summary of the data collected is given in Table 3.0. Complete results are found in Appendix B.

3.1  Survey Units

Exposed interior surfaces of each building, with the exception of the concrete foundation, were
divided into survey units with similar physical characteristics and potential for residual
radioactivity. Survey data were collected from a total of 20 survey units. Survey data were also
collected from areas outside the survey units, primarily from building exteriors such as roofs,
ventilation exits, and entry doors.

3.1.1 Building 4022

The east wall of Building 4022 composed a single survey unit. The building was originally
divided into several survey units. However, due to relatively high levels of background radiation
encountered primarily on the west side of the building, the full survey scope was reduced to the
single east wall survey unit.

A limited amount of survey data was also collected from other building surfaces (i.e., north,
south, and west walls; ceiling; and building crane). However, the data collected were not
sufficient for data evaluation and statistical analysis to be performed and a separate decision to
be made as to suitability for release. The data were used as the basis for recommendations
regarding appropriate radiological controls for the demolition of the building (see Appendix A).

3.1.2 Building 4075

Building 4075 was divided into five survey units. The ceiling, and the north, south, east, and
west walls each compose a single survey unit. Survey data were also collected from exterior
doors, door tracks, vents, and roof surfaces.

3.1.3 Building 4563

Building 4563 was divided into two survey units: the structural steel posts and beams supporting
the roof, and the ceiling or underside of the roof. Survey data were also collected from roof
surfaces.

3.1.4 Building 4621

Building 4621 was divided into five survey units. The ceiling, and the north, south, east, and
west walls each compose a single survey unit. Survey data were also collected from exterior
doors, vents, and roof surfaces.

3.1.5 Building 4658

Building 4658 was divided into two survey units. The floor and lower walls below 2 meters (m)
compose one survey unit. The upper walls and ceiling compose the second survey unit. Survey
data were also collected from exterior doors, vents, and roof surfaces.

Contract No. 114579 CABRERA SERVICES, INC. Page 17



Radioactive Materials Handling Facility Building Surveys

FINAL Combined Summary Report

Table 3.0 Summary of Data Collected

Scan Static .. Sheet Area(s
Bldg Description Coverage | Measure- Alg ha/Beta | Tritium Metal Identifie(d)For
(m?) ments mears | Smears Samples | Investigation
Survey Units
4022 |East Wall 58 17 84 3 1 2@
4075 | North Wall 51 18 18 3 --- 7
East Wall 21 15 15 3 1
South Wall 50 18 18 3 2
West Wall 21 15 15 3 2
Ceiling 22 21 21 3 1
4563 | Posts/Beams 27 15 15 12 4@
Ceiling 12 15 15 3 2@
4621 | North Wall 22 18 18 3 1
East Wall 13 16 16 3 1
South Wall 22 18 18 3
West Wall 16 16 16 3 1
Ceiling 18 15 15 3 1 1
4658 |Floor/Lwr Walls 33 18 18 9
Uppr Walls/Ceil 3 14 14 6
4665 | North Wall 17 15 15 3 --- 1
East Wall 14 15 15 3
South Wall 17 15 15 3 1 1
West Wall 14 15 15 3
Ceiling 3 16 16 3 1
Areas Outside Survey Units®
4022 | North Wall 1 41 3 1
South Wall 1 41 3 1
West Wall 2 42 3 2 1@
Ceiling 40 3
Crane 40 N/A
4075 | Ext Walls 6 --- 1 --- 1
Ext Roof 22 5 1©
4563 | Ext Roof 13 1 10
4621 |Ext Walls 4
Ext Roof 1 5 10
4658 | Ext Walls 6 --- --- --- ---
Ext Roof 2 2 1©
4665 | Ext Walls 5 --- --- --- ---
Ext Roof 10 1©
4688 |Ext Roof 4 1 1©
Notes:

(a) Survey investigations discontinued due to a change in survey protocol near the end of the project.

(b) Areas from which biased data were collected; no statistical analysis performed on data.
(c) A single investigation was performed of building roof surfaces.
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3.1.6 Building 4665

Building 4665 was divided into five survey units. The ceiling, and the north, south, east, and
west walls each compose a single survey unit. Survey data were also collected from exterior
doors, vents, and roof surfaces.

3.1.7 Building 4688

There were no survey units for Building 4688. Only a limited amount of survey data was
collected from roof surfaces. Spot checks of the building revealed significant levels of beta-
emitting residual radioactivity on several of the support columns. Due to the extensive nature of
the elevated residual radioactivity, Boeing directed that survey activities be discontinued.

3.2  Survey and Sampling

Survey and sampling were performed in accordance with the decision rules in Table 2.5 and as
described in this section. Quality control measures implemented as part of the data collection
process are discussed in Section 5.0.

3.2.1 Exposure Rate Measurements

The RMHF, where the buildings are located, is an active radiologically controlled area.
Background radiation levels changed regularly due to ongoing work inside the area. Exposure
rates were monitored daily. Unusual (i.e., unexplained) exposure rate conditions were
investigated and actions to mitigate their impact on health and safety, as well as building survey
activities, were taken.

General area exposure rate measurements were performed using a Bicron MicroRem® tissue-
equivalent scintillation detector. The measurements were taken using the “slow” response time
constant setting. The detector was positioned at approximately waist-height in the area of
interest and allowed to stabilize prior to recording the measurement (approximately 30 seconds).

3.2.2 Scan Measurements

Scan measurements were performed to locate radiation anomalies that might indicate areas with
elevated residual radioactivity where further data collection was warranted. The scan coverage
was 100% of exposed interior building surfaces up to 2 m above the floor. Over 2 m above the
floor, the scan coverage was a minimum of 10% of the exposed interior building surfaces.
Where less than 100% scan coverage was specified, the areas with the highest potential for
elevated residual radioactivity within the survey unit, based on professional judgment, were
selected for scanning. Scan measurement data are summarized in Table 3.2.2.

Scan measurements were performed using a Ludlum Model 43-93 100 cm?® dual phosphor
scintillation detector with a Ludlum Model 2360 alpha/beta data logger. The area to be scanned
was divided into one square meter grids. Scan measurements of each grid were performed by
moving the detector approximately 1 centimeter (cm) above the surface of interest at a scan rate
of 15 centimeters per second (cm/sec). Activity at the beta scan measurement action level was
readily detected at that scan rate. Alpha scan measurements relied on the instrument’s audible
unique “alpha” click, which allowed the surveyor — using the normal scanning speed of
15 cm/sec or less — to stop when a series of “alpha” clicks (i.e., more than one in close sequence)
was heard and perform a static count at the location. This method was sufficient to consistently
identify areas above the alpha scan measurement action level. One-minute alpha and beta scaler
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counts were collected at the location of highest radioactivity within the grid and the reading was
recorded. The measurement location was selected based on the judgment of the surveyor.

Hand drawn maps were used to document measurement locations. Gross counts per minute
counts per minute (cpm) were converted to net dpm/100 cm? by subtracting the daily instrument
background response check value and dividing the difference by the total efficiency (see
Section 5.2).

Table 3.2.2 Summary of Scan Measurement Data

Scan High (net)®  |Areas to Investigate
Bldg Description Coverage (dpm/100 cm?)
(m?) Alpha | Beta | Alpha | Beta
Survey Units
4022 | East Wall 58 153 | 6,932 1®
4075 |North Wall 51 1,407 | 50,616 6 1
East Wall 21 252 2,543
South Wall 50 415 2,283 2
West Wall 21 1,198 799 2
Ceiling 22 73 360
4563 | Posts/Beams 27 661 | 1,685 1®
Ceiling 12 84 644
4621 |North Wall 22 118 2,253
East Wall 13 51 6,425 --- 1
South Wall 22 113 2,270
West Wall 16 559 2,507 1
Ceiling 18 65 4,899 1
4658 | Floor/Lower Walls 33 49 551
Upper Walls/Ceil 3 17 701
4665 |North Wall 17 46 17,555 1
East Wall 14 84 833
South Wall 17 53 4,551 1
West Wall 14 150 2,382
Ceiling 3 34 2,213
Areas Outside Survey Units
4075 | Ext Non-Roof 6 500 1,753 1
Ext Roof 22 452 899 ©
4563 | Ext Roof 13 473 | 1,253 ©
4621 |Ext Non-Roof 4 118 782
Ext Roof 1 405 517 ©
4658 | Ext Non-Roof 6 93 144
Ext Roof 2 388 764 ©
4665 |Ext Non-Roof 5 203 2,240
Notes:

(@) Pre-remediation one-minute net count values; gross cpm converted to net dpm/100 cm? by
subtracting daily instrument background response check value and dividing difference by the total
efficiency (see Section 5.2).

(b) Survey investigation not performed due to change in survey protocol near end of project.

(c) Numerous locations identified on building roof surface.
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Nineteen non-roof locations in Buildings 4022, 4075, 4563, 4621, and 4665 were identified with
residual radioactivity above the action level for scan measurements given in Table 2.3.2.
Thirteen locations exceeded the action level for alpha scan measurements. Six locations
exceeded the action level for beta/gamma scan measurements. Numerous roof locations on
Buildings 4075, 4563, 4621, and 4658 were also identified to exceed the alpha scan
measurement action level. These areas were investigated and remediated as described in
Sections 3.3 and 3.4.

3.2.3 Static Measurements

Static measurements were performed using a Ludlum Model 43-93 100 cm?® dual phosphor
scintillation detector with a Ludlum Model 2360 alpha/beta data logger. Static measurements
were performed by placing the detector on the surface to be measured, taking one-minute alpha
and beta scaler counts, and recording the readings. Static measurement data are summarized in
Table 3.2.3.

Static measurements were collected at 14 or more measurement locations in each survey unit.
The number of measurement locations was calculated as described in Section 3.2.2 of the FSP
(CABRERA, 2007). A random-start systematic pattern was used to select measurement locations.
The starting location was determined by a random selection process. Subsequent locations were
distributed around the starting location in a systematic pattern across the survey unit. Hand
drawn maps were used to document measurement locations. Gross counts were converted to net
dpm/100 cm? by subtracting the daily instrument background response check value and dividing
the difference by the total efficiency (see Section 5.2).

Five non-roof locations in Buildings 4563 and one non-roof location in Building 4621 exceeded
the action level for alpha static measurements. No locations exceeded the action level for
beta/gamma static measurements. Numerous roof locations on Buildings 4621, 4665, and 4688
also exceeded the alpha static measurement action level. These areas were investigated and
remediated as described in Sections 3.3 and 3.4. Field conversion of static measurements did not
result in the identification of two alpha static measurements, both 101 dpm/100 cm?, which were
slightly above the action level of 100 dpm/100 cm? (due to variations in instrument efficiency
and background). Consequently, these locations were not flagged for investigation.
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Table 3.2.3 Summary of Static Measurement Data

Number of Net Alpha® Net Beta® Areas to
Bldg Description Measure- (dpm/100 cm?) (dpm/100 cm?) Investigate
ments Low | High [ MDC | Low | High | MDC | Alpha | Beta
Survey Units

4022 | East Wall 17 -17 | 101 | 131 | -105 [3,850| 880 | 1© | ---
4075 | North Wall 18 O | 84 | 51 |-471| 517 | 895 | - | -
East Wall 15 0 | 100 | 51 |-621| 207 | 895 | 1® | ---

South Wall 18 0 | 65 | 51 |-506| 287 | 895 | - | ---

West Wall 15 -34 | 17 | 162 | -414 | 506 | 843 | --- | ---
Ceiling 21 0 | 51 | 51 |-621| 34 | 898 | - | ---

4563 | Posts/Beams 15 0 | 242 | 123 | -483 | 573 | 780 | 3@ [ ---
Ceiling 15 16 | 113 | 48 |-169 | 719 | 821 | 29 | -

4621 |North Wall 18 -16 | 129 | 123 | 67 [1,045] 780 | 1© | -
East Wall 16 0 | 68 | 51 |-438| 918 [1,018| --- | ---

South Wall 18 0 | 100 | 510 | -11 | 724 | 813 | 1® | -

West Wall 16 0O | 68 | 51 |-315| 301 [1,018| --- | ---
Ceiling 15 0 | 65 | 48 | 292 | 831 | 793 | - | ---

4658 | Floor/Lwr Walls 18 -34 | 51 162 | -586 | 253 | 813
Uppr Walls/Ceil 14 34| 17 | 162 | -483 | 816 | 813 | --- | ---

4665 | North Wall 15 -16 | 32 | 123 | 169 |1,753| 809 | --- | ---
East Wall 15 0 | 32 | 48 | 315 [1,101] 803 | --- | ---

South Wall 15 0 | 48 | 48 | 562 |2,056] 803 | --- | ---

West Wall 15 -16 | 48 | 123 | 573 [1,775| 809 | --- | ---
Ceiling 16 0 | 48 | 48 | 640 |2562] 803 | - | ---

Areas Outside Survey Units

4022 | North Wall 1 84 | 84 | 189 | 256 | 256 | 924 | --- | ---
South Wall 1 85 | 85 | 131 | 803 | 803 | 880 | --- | ---

West Wall 2 34 | 137 | 189 | 517 | 531 | 924 | 19 | -

4621 |Ext Roof 5 254 | 407 | 130 | 630 | 890 [1,028] @ | ---
4665 | Ext Roof 10 2711 390 | 51 [1,918|3918] 919 | @ |
4688 | Ext Roof 4 237 | 356 | 130 | 342 | 712 [1,028] @ | ---

Notes:

(a) Pre-remediation one-minute net count values collected at random-start, systematically distributed locations;
gross counts converted to net dpm/100 cm? by subtracting daily instrument background response check value and
dividing difference by the total efficiency (see Section 5.2).

(b) Field conversion of results did not identify this location as exceeding the static measurement action level.

(c) Survey investigations not performed due to change in survey protocol near the end of the project.

(d) Numerous locations identified on building roof surface.

3.2.4 Smear Samples — Alpha/Beta

Alpha/beta smear samples were collected from building surfaces over an area of approximately
100 cm? each. A smear sample was collected at each static measurement location and analyzed
onsite for removable alpha and beta radioactivity using a Ludlum Model 43-10-1 dual phosphor
ZnS(Ag) alpha/beta scintillation detector with a Ludlum Model 2929 alpha/beta scaler using a
two-minute count time. The alpha/beta smear sample results are summarized in Table 3.2.4.
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Gross counts were converted to net dpm/100 cm? by subtracting the daily instrument background
response check value and dividing the difference by the total efficiency (see Section 5.2).

No locations were identified that exceeded the action level for alpha or beta removable
measurements.

Table 3.2.4 Summary of Alpha/Beta Smear Sample Data

- Number of Net Alpha(a)z Net Beta® , Areas to
Bldg Description samoles (dpm/l_OO cm) (dpm/l_OO cm°) Investigate
P Low | High | MDC | Low | High | MDC | Alpha | Beta
Survey Units
4022 | East Wall 84 -1 6 14 -38 93 198 --- ---
4075 |North Wall 18 -1 o) 13 -59 28 211 --- ---
East Wall 15 0 2 12 -66 55 210 ---
South Wall 18 0 2 12 -60 60 210 -—- ---
West Wall 15 -1 2 13 -86 50 211 --- ---
Ceiling 21 0 2 12 -87 33 210 --- ---
4563 |Posts/Beams 15 0 5 12 -61 75 | 209 | ---
Ceiling 15 0 5 12 -61 43 209 --- ---
4621 |North Wall 18 -1 2 13 -45 75 209 ---
East Wall 16 -1 2 13 -34 58 209 --- ---
South Wall 18 -1 2 13 -73 58 209 --- ---
West Wall 16 -1 2 13 -73 48 209 --- ---
Ceiling 15 -1 2 13 -29 20 209 --- ---
4658 | Floor/Lwr Walls 18 0 2 12 -47 41 | 206 | ---
Uppr Walls/Ceil 14 0 2 12 -47 19 206 ---
4665 | North Wall 15 0 2 12 -41 19 211 --- ---
East Wall 15 0 2 12 -41 25 211 ---
South Wall 15 0 2 12 -85 25 211 -—- ---
West Wall 15 0 2 12 -63 96 211 --- ---
Ceiling 16 0 2 12 -57 41 211 --- ---
Areas Outside Survey Units
4022 |North Wall 41 -1 3 14 -42 65 197 -—- -
South Wall 41 -1 7 14 -35 98 198 --- ---
West Wall 42 -1 5 14 -57 65 197 -—- -
Ceiling 40 0 5 12 -8 133 | 197 --- ---
Crane 40 0 3 12 -38 55 197 ---
4075 |Ext Walls 1 2 2 13 -10 | -10 | 208 --- ---
Ext Roof 5 2 15 13 23 61 208 --- ---
4658 | Ext Roof 2 0 2 12 -36 2 206 -—- ---

Note:

(a) Pre-remediation one-minute net count values; gross counts were converted to net dpm/100 cm? by subtracting
the daily instrument background response check value and dividing the difference by the total efficiency (see
Section 5.2).
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3.3 Survey Investigations

Eighteen investigations were performed of locations identified with residual radioactivity above
one or more action levels given in Table 2.3.2. Seventeen investigations were performed of non-
roof locations in Buildings 4075, 4621, and 4665, as shown in Table 3.2.3. The protocol for
investigating non-roof locations consisted of scanning the immediate area around the elevated
activity (a minimum of four square meters) and taking a series of static measurements around the
area of elevated activity to define its size. An alpha/beta smear was also collected. Additional
step-outs were performed as necessary to define the area. Professional judgment was used to
investigate adjacent areas in order to provide reasonable assurance that other undiscovered areas
of elevated residual radioactivity did not exist within the survey unit. Seven non-roof locations
in Building 4621 and 4563 were not investigated by direction of Boeing due to a change in
survey protocol near the end of the project. A single investigation was initiated of building roofs
which exhibited near uniform levels of radioactivity above the action level for alpha scan and
static measurements. The investigation consisted of limited random and biased scan and/or static
measurements, smear and/or sheet metal samples (discussed in Section 3.6) from the roofs of
Buildings 4075, 4563, 4568, 4621, 4665, and 4688. The investigation of the building roofs
concluded that additional survey data would be needed in order to determine their suitability for
release.

34 Remediation

Boeing was consulted to determine further actions regarding areas where residual radioactivity
exceeded the action levels. Investigated locations, shown in Table 3.4, were remediated by
physically removing the building material containing the elevated residual radioactivity. No
action was taken to remediate building roofs or locations in Buildings 4621 and 4563 where
residual radioactivity exceeded the alpha static measurement action level.

Table 3.4 Investigation and Remediation Summary

| Investigation | High (net)® (dpm/100 cm®) | Size of Elevated

Bldg | Survey Unit ID Alpha Beta Area (m?)
4075 [North Wall A 102 945 0.05
B 271 3,548 0.06
C 271 2,644 0.06
D 220 2,521 0.19
E 237 2,507 0.19
F 254 2,438 0.04
G 102 1,507 0.10
South Wall A 254 2,795 0.03
B 237 2,041 0.12
West Wall A 305 2,356 0.07
B 220 2,479 0.12
Ext Wall N/A 321 2,609 0.12
4621 |East Wall N/A 236 2,563 0.05
West Wall N/A 84 2,839 0.05
Ceiling N/A 101 2,667 0.37
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| Investigation | High (net)® (dpm/100 cm?) | Size of Elevated
Bldg | Survey Unit ID Alpha Bela Area (m)
4665 | North Wall B 48 2,022 0.21
South Wall A 97 14,281 0.06

Note:

(a) Pre-remediation one-minute net count values; gross counts were converted to net dpm/100
cm? by subtracting the daily instrument background response check value and dividing the
difference by the total efficiency (see Section 5.2).

3.5  Background Reference Areas

No background reference areas were established and no representative material background
measurements were performed since material background radioactivity was not the suspect cause
for alpha and beta/gamma static measurements above the action levels. However instrument
backgrounds were subtracted for scan, static and smear measurements.

3.6 Supplemental Sampling

Samples were collected and analyzed for volumetric residual radioactivity and for removable
tritium surface residual radioactivity. There are no corresponding action levels. The samples
were collected to verify the historical information, which did not suggest the presence of these
types of residual radioactivity.

3.6.1 Smear Samples — Tritium

Fifteen tritium smear samples were collected from the various wall and ceiling surfaces in each
building. Each smear sample was collected over an area of approximately 100 cm? using a
moistened paper smear and placed in 20 milliliter (ml) liquid scintillation counting (LSC) vials
containing 5 ml of de-ionized water. The tritium smears were sent offsite for analysis.

The tritium smear sample results, along with total propagated uncertainty (TPU) and MDC, are
summarized in Table 3.6.1. All samples reported tritium concentrations below the MDC. There
are no action levels for removable tritium surface residual radioactivity; however the allowable
removable surface contamination level is 10,000 dpm/100cm? (Table 1.2.2). The sample results
verify the historical information that does not suggest the presence of this type of residual
radioactivity.

Table 3.6.1 Summary of Tritium Smear Sample Data

Bldg Smear Results (dpm/100 cm?)

Samples Low Mean High [ TPU®® | mDC®
4022 15 -3.3 -0.2 2.0 60.2 10.7
4075 15 -142.1 -12.8 4.0 6.7 10.9
4563 15 -9.1 -2.4 3.8 10.2 16.9
4621 15 -6.0 0.5 17.3 11.3 17.8
4658 15 -19.8 -9.6 4.0 7.3 12.2
4665 15 -2.9 0.2 49 6.7 11.1
Notes:

(@) TPU and MDC values are from highest reported sample result.
(b) TPU reported at 2 sigma.
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3.6.2 Sheet Metal Samples

Samples of roof and wall sheet metal representative of exposed interior building surfaces were
collected. Each sample was approximately 0.1 m? in size. The sheet metal samples were sent
offsite for analysis. Samples were cut up into strips by the laboratory and acid-etched to remove
surface material in accordance with the laboratory’s approved procedures. Both the metal piece
and the leachate were analyzed by gamma spectroscopy; gas-flow proportional counting (GFPC)
for *°Sr; LSC for Plutonium-241 (***Pu); and alpha spectroscopy for isotopic Polonium (Po), U,
Th, and Pu.

The sheet metal results are summarized in Table 3.6.2-1. The complete results are found in
Appendix C. Eight of the 13 samples analyzed reported one or more radionuclides at
concentrations above their sample-specific MDC. With the exception of the Building 4658 roof
sample and the Bldg 4022 north wall sample, the reported results were all less than two times
their respective MDC value. The Bldg 4022 north wall sample reported ?**U at a concentration
of 3.87 picocuries per gram (pCi/g) (MDC: 0.05 pCi/g). The Building 4658 roof sample is
discussed below.

Table 3.6.2-1 Laboratory Analytical Results of Sheet Metal Samples

Radio- Target Highest Reported Value (pCi/g)
Radio- analytical MDC | No.of | No.> Actual Sample
nuclide | Technique | (pCi/g) | Results | MDC | Result | TPU® | MDC Location®
K | Gamma Spec| --- 25 0 2.3 3.4 5.6 | B 4022 W wall
gy GFPC 1 13 0 013 | 0.12 | 0.24 B 4665 roof
'Cs | Gamma Spec| 0.1 25 1 024 | 015 | 0.23 | B 4665 roof®
?pg | AlphaSpec | 0.1 13 3 4639 | 74 0.1 | B 4658 roof®
*®Ra™ | Gamma Spec|  --- 25 0 0.22 0.3 0.5 B 4665 roof
?Th | AlphaSpec | 0. 13 1 046 | 0.12 | 0.14 | B 4658 roof®
“Th | AlphaSpec | 0.1 13 3 0.33 0.1 0.08 | B 4658 roof®
?2Th | AlphaSpec | 0.1 13 4 037 | 011 | 0.05 | B 4658 roof®
2%y | AlphaSpec | 0.1 13 2 3.87 | 077 | 0.05 | B4022 N wall
“3y | AlphaSpec | 0.1 13 2 029 | 043 | 0.72 | B4022E wall
%y | AlphaSpec | 0.1 13 2 0.389 | 0.092 | 0.03 | B 4658 roof®
*®py | AlphaSpec | 0.1 13 0 |0.0025| 0.009 | 0.01 | B 4022 W wall
“%py | AlphaSpec | 0.1 13 0 |0.0063 | 0.0080 | 0.0105| B 4621 wall
#lpy LSC 20 13 0 021 | 075 | 1.26 B 4075 wall
Notes:

(@) TPU reported at 2 sigma.

(b) Sample results reported are from leachate analysis unless otherwise noted.

(c) Sample results reported are from metal piece analysis.

(d) Next highest value is 0.067 pCi/g (TPU: 0.05 pCi/g; MDC: 0.06 pCi/g) from the Building 4665 roof.
(e) Sample results reported are from rust analysis.

(f) Reported based on progeny **“Bi concentration, assuming secular equilibrium.

Unlike the other 12 samples of sheet metal cut from building wall and roof locations, a sample
was collected of rust scrapped from the plate metal roof of Building 4658. While not
representative of radionuclide concentrations on building roof surfaces, the sample was
particularly useful to understand a survey observation: alpha counts were observed to be
consistently higher on building roofs, particularly on rusted areas of the roof. A sample of rust
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was collected specifically based on that observation. The Building 4658 roof was selected
because of the large rusted areas on the roof and the relative ease of scrapping the rust from a flat
surface rather than the corrugated sheet metal surface of the other building roofs.

Seven radionuclides were identified in the Building 4658 roof rust sample at concentrations
significantly above sample-specific MDCs. A comparison of results of the rust sample to those
of the sheet metal samples is given in Table 3.6.2-2. There appears to be a preferential affinity
of Th and U isotopes to adhere in some manner to rusted surfaces. Perhaps the easily removable
rust contained a sizable fraction of wind-blown dirt. Soil has approximately 1 pCi/g of U and Th
and their decay products. This may account for the fractional pCi/g seen in Table 3.6.2.-2. Of
particular note is the reported concentration of 46.3 pCi/g of “°Po. The radionuclide #*°Po has a
140-day half-life and is found naturally as part of the uranium decay series, and specifically as
the progeny of *°Bi, which decays by beta emission to *!°Po, which in turn decays by alpha
emission to the stable isotope Lead-206 (“®Pb). The reported sample concentration of ?°Po,
however, is not consistent with the concentrations of other radionuclides in the uranium decay
series, which were found to be 0.2 to 0.4 pCi/g. This suggests a source of ?°Po (or a parent) in
addition to the natural decay of U. While the results of the rust sample are illustrative and
informative, caution should be used when drawing anything other than purely qualitative
conclusions.

Table 3.6.2.-2 Comparison of Building 4658 Roof Sample Results

Next Highest

Radio- | Bldg 4658 Roof Sample Sample Concentration
nuclide Concentration (pCi/g) (pCilg)

“pg 46.3 0.067

28T 0.46 0.028

20T 0.33 0.065

“2Th 0.37 0.018

2y 0.419 0.022

U 0.024 0.009

28y 0.389 0.032

Contract No. 114579 CABRERA SERVICES, INC. Page 27



Radioactive Materials Handling Facility Building Surveys FINAL Combined Summary Report

This Page Left Intentionally Blank

Contract No. 114579 CABRERA SERVICES, INC. Page 28



Radioactive Materials Handling Facility Building Surveys FINAL Combined Summary Report

40 DATAEVALUATION

Data were evaluated to determine whether or not the residual radioactivity will result in an
incremental dose above background to an average member of the critical group less than or equal
to 1.0 mrem/yr TEDE, based on the dose criterion given in Section 1.2.2. As applied here, the
building material is not considered suitable for release unless the survey data show that the
residual radioactivity results in a dose less than or equal to 1.0 mrem/yr TEDE.

4.1  Exploratory Data Analysis

The data were evaluated using exploratory data analysis (EDA), which uses statistical tools to
investigate data sets in order to understand their important characteristics. Summary statistics
provided numerical values for measures of central tendency (e.g., mean, median), variation (e.g.,
standard deviation), and spread (e.g., minimum, maximum). Data evaluation and statistical
analysis were performed and a separate decision was made for each of the 20 survey units as to
its suitability for release. The survey data collected from areas outside the survey units were
evaluated qualitatively and no statistical analysis of the data was performed. Static measurement
data are summarized in Tables 4.1-1 and 4.1-2.

Table 4.1-1 Summary of Alpha Static Measurement Data

Bldg Description Number of Statistical Vglue (dpm/lOO cm?)
Measurements | Mean | Std Dev | Median | Min | Max | Range
Survey Units
4022 |East Wall 17 45 33 51 -17 | 101 118
4075 |North Wall 18 29 20 33 0 84 84
East Wall 15 33 27 34 0 101 101
South Wall 18 20 17 17 0 65 65
West Wall 15 -12 22 -17 -34 17 51
Ceiling 21 17 19 17 0 51 51
4563 |Posts/Beams 15 60 68 32 0 242 | 242
Ceiling 15 51 30 48 16 113 97
4621 |North Wall 18 15 34 16 -16 | 129 145
East Wall 16 25 21 25 0 68 68
South Wall 18 23 25 17 0 101 101
West Wall 16 23 19 17 0 68 68
Ceiling 15 27 18 16 0 65 65
4658 |FIr/Lwr Walls 18 -12 26 -17 -34 ol 84
Up Walls/Ceil 14 -16 17 -17 -34 17 51
4665 |North Wall 15 -1 21 -16 -16 32 48
East Wall 15 16 14 16 0 32 32
South Wall 15 18 17 16 0 48 48
West Wall 15 13 21 16 -16 48 65
Ceiling 16 20 18 24 0 48 48

Exploratory Dose Equivalent was used to understand the characteristics of the data populations
as well as to validate assumptions underlying the statistical test, which are that the data are
symmetric, statistically independent, and have no trends. For a normally distributed population,
a range larger than five times the standard deviation is unusual, except for larger data sets. None
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of the populations have an unusually large range. Large differences between the mean and the
median are an indication of the skewness (i.e., non-symmetry) in the data. Skewness is a
function of the difference between the mean and the median relative to the standard deviation.
None of the populations appear to be skewed based on the similar values for the mean and
median and relatively large standard deviations, except for the alpha static measurement
population for the Building 4665 North Wall. At the lower end of the population distribution,
nine of the 15 measurements are zero counts, or -16 dpm/100 cm?. At the upper end, three
measurements are 3 counts, or 32 dpm/100 cm® The mean is zero and the median is
-16 dpm/100 cm?®. The apparent skewness is not of concern for two reasons. First, the range of
counts is very small (0 to 3 counts) and second, the upper end of the distribution is within the
expected background variability for alpha measurements.

Table 4.1-2 Summary of Beta Static Measurement Data

Bldg Description Number of Statistical Vqlue (dprr_1/100 cm?)
Measurements | Mean | Std Dev | Median | Min | Max | Range
Survey Units
4022 |East Wall 17 1,109 | 1,071 776 -105 | 3,850 | 3,955
4075 |North Wall 18 73 267 96 -471 | 517 988
East Wall 15 -270 | 216 -287 | -621 | 207 828
South Wall 18 -80 231 -75 -506 | 287 793
West Wall 15 144 256 161 -414 | 506 920
Ceiling 21 -282 211 -241 | -621 | 34 655
4563 |Posts/Beams 15 -75 299 -146 | -483 | 573 | 1,056
Ceiling 15 382 259 472 -169 | 719 888
4621 |North Wall 18 673 310 674 67 |1,045]| 978
East Wall 16 189 379 137 -438 | 918 | 1,356
South Wall 18 277 192 230 -11 | 724 736
West Wall 16 -4 208 -41 -315 | 301 616
Ceiling 15 557 176 539 292 | 831 539
4658 |Flr/Lwr Walls 18 -125 | 245 -63 -586 | 253 839
Up Walls/Ceil 14 82 435 -29 -483 | 816 | 1,299
4665 |North Wall 15 938 477 955 169 |1,753| 1,584
East Wall 15 720 244 708 315 | 1,101 | 787
South Wall 15 1,287 | 455 1,258 | 562 | 2,056 | 1,494
West Wall 15 1,254 | 402 1,258 | 573 [1,775| 1,202
Ceiling 16 1548 | 612 1,489 | 640 |2,562| 1,921

4.2  Surface Residual Radioactivity Release Criterion

Static measurements of alpha- and beta/gamma-emitting surface residual radioactivity were
compared to the limits for surface contamination of existing structures by alpha- and
beta/gamma-emitting radionuclides given in Table 1.2.2. The limits for alpha- and beta/gamma-
emitting radionuclides were applied independently. The results, shown in Table 4.2, are a
statistical sampling representative of the surface area in the survey unit. They show the levels of
residual radioactivity in each survey unit are below the allowable concentrations in Table 1.2.2.
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Table 4.2 Measured vs. Allowable Levels of Surface Residual Radioactivity

Measured Values (dpm/100 cm?) Meets
Bldg Description Average Maximum Removable® Table 1.1
Alpha | Beta | Alpha | Beta | Alpha | Beta | Tritium | Levels?
Table 1.1 Value®™ 100 | 5,000 | 300 [15,000/ 20 | 1,000 | 10,000 N/A
4022 | East Wall 45 | 1,109 | 101 | 3,850 6 93 2.0 Yes
4075 |North Wall 29 73 84 517 5 28 4.0 Yes
East Wall 33 -270 | 101 207 2 55 Yes
South Wall 20 -80 65 287 2 60 Yes
West Wall -12 144 17 506 2 50 Yes
Ceiling 17 -282 51 34 2 33 Yes
4563 | Posts/Beams 60 -75 242 573 5 75 3.8 Yes
Ceiling 51 382 113 719 5 43 Yes
4621 | North Wall 15 673 129 | 1,045 2 75 17.3 Yes
East Wall 25 189 68 918 2 58 Yes
South Wall 23 277 101 724 2 58 Yes
West Wall 23 -4 68 301 2 48 Yes
Ceiling 27 557 65 831 2 20 Yes
4658 | FIr/Lower Walls -12 -125 51 253 2 41 4.0 Yes
Up Walls/Ceiling | -16 82 17 816 2 19 Yes
4665 |North Wall -1 938 32 | 1,753 2 19 4.9 Yes
East Wall 16 720 32 | 1,101 2 25 Yes
South Wall 18 | 1,287 | 48 | 2,056 2 25 Yes
West Wall 13 1,254 48 1,775 2 96 Yes
Ceiling 20 1,548| 48 | 2,562 2 41 Yes
Notes:

(a) Highest measured value; tritium results compiled by building
(b) Most limiting value for each type of emission.

4.3 Dose Release Criterion

Surface and volumetric residual radioactivity values for alpha- and beta/gamma-emitting
radionuclides from ANSI/HPS N13.12-1999 (ANSI, 1999) and NUREG-1640 (NRC, 2003) were
used to assess the dose to a member of the public.

4.3.1 Surface Residual Radioactivity

The results, shown in Table 4.3.1, show the incremental doses above background from surface
residual radioactivity in each survey unit is less than 1 mrem/yr TEDE. The doses were
calculated based on most limiting alzpha and beta/gamma surface screening values of
600 dpm/100 cm? and 6,000 dpm/100 cm?, respectively, from ANSI/HPS N13.12-1999, Table 1;
and on the most restrictive EDE of alpha-emitting “**Th (0.77 wrem/yr per dpm/100 cm?) and
beta/gamma-emitting *°Co (0.16 urem/yr per dpm/100 cm?) from NUREG-1640, Table 2.1. The
dose conversion values from ANSI/HPS N13.12-1999 or NUREG-1640 represent a dose of
1 mrem/yr TEDE. As is evident from Table 4.3.1, the resultant doses are comparable.

As a note of explanation, the results in Table 4.3.1 represent an analysis of potential doses that
could result from scenarios involving volume and surface sources of contamination and the
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results of other modeling studies for recycling and landfill disposal, including considerations
regarding the conservative nature of the modeling results. It is not appropriate to sum, average,
or otherwise manipulate the results in aggregate.

Table 4.3.1 Incremental Dose Contribution from Surface Residual Radioactivity

Highest Value® Incremental Dose (mrem/yr)
Bldg | Description (dpm/100 cm?) ANSI/HPS N13.12-1999® NUREG-1640©
Alpha | Beta | Alpha | Beta | Total® |[Alpha| Beta | Total®
4022 | East Wall 101 3,850 0.2 0.6 0.8 0.1 0.6 0.7
4075 | North Wall 84 517 0.1 0.1 0.2 0.1 0.1 0.1
East Wall 101 207 0.2 0.0 0.2 0.1 0.0 0.1
South Wall 65 287 0.1 0.0 0.2 0.1 0.0 0.1
West Wall 17 506 0.0 0.1 0.1 0.0 0.1 0.1
Ceiling 51 34 0.1 0.0 0.1 0.0 0.0 0.0
4563 | Posts/Beams 242 573 0.4 0.1 0.5 0.2 0.1 0.3
Ceiling 113 719 0.2 0.1 0.3 0.1 0.1 0.2
4621 | North Wall 129 1,045 0.2 0.2 0.4 0.1 0.2 0.3
East Wall 68 918 0.1 0.2 0.3 0.1 0.1 0.2
South Wall 101 724 0.2 0.1 0.3 0.1 0.1 0.2
West Wall 68 301 0.1 0.1 0.2 0.1 0.0 0.1
Ceiling 65 831 0.1 0.1 0.2 0.1 0.1 0.2
4658 | Flr/Lwr Walls 51 253 0.1 0.0 0.1 0.0 0.0 0.1
Up Walls/Ceil 17 816 0.0 0.1 0.2 0.0 0.1 0.1
4665 | North Wall 32 1,753 0.1 0.3 0.3 0.0 0.3 0.3
East Wall 32 1,101 0.1 0.2 0.2 0.0 0.2 0.2
South Wall 48 2,056 0.1 0.3 0.4 0.0 0.3 0.4
West Wall 48 1,775 0.1 0.3 0.4 0.0 0.3 0.3
Ceiling 48 2,562 0.1 0.4 0.5 0.0 0.4 0.4
Note:

(a) Static measurement results.

(b) Dose calculated by dividing the highest measured value by the most limiting alpha and beta/gamma surface
screening values of 600 dpm/100 cm? and 6,000 dpm/100 cm?, respectively, from ANSI/HPS N13.12-1999 (ANSI
1999), Table 1. The Table 1 values represent 1 mrem/yr TEDE.

(c) Dose calculated by multiplying the highest measured value by the most restrictive EDE of alpha-emitting 2*2Th
(0.77 prem/yr per dpm/100 cm?) and beta/gamma-emitting ®Co (0.16 urem/yr per dpm/100 cm?) from NUREG-
1640 (NRC, 2003), Table 2.1. The product is divided by 1,000 to convert urem/yr to mrem/yr.

(d) Total may not appear to equal sum of alpha and beta dose component due to round-off error.

4.3.2 Volumetric Residual Radioactivity

For illustrative purposes, the highest reported results for the roof and wall sheet metal samples
(Table 4.4 were used to assess potential dose to a member of the public from volumetric residual
radioactivity using the radionuclide-specific EDEs given in Table 2.1 of NUREG-1640.
Assuming the concentration of radioactivity in the leachate is representative of the volumetric
concentration of radioactivity in the sheet metal, the disposal of the building demolition debris as
decommissioned material represents an incremental dose above background less than
1.0 mrem/yr TEDE.
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4.4 Statistical Test

A statistical test is used to test the truth of the null and alternative hypotheses given in
Section 2.2. It does not need to be performed when the survey data clearly show that the residual
radioactivity will not result in a dose greater than 1.0 mrem/yr TEDE, such as in this instance.
Every measurement in the data population is below the screening values from ANSI/HPS
N13.12-1999 and the most restrictive EDEs from NUREG-1640. Therefore, no statistical test
was applied. The null hypothesis is rejected, meaning the residual radioactivity will result in a
dose limited to 1.0 mrem/yr TEDE. The decision that the survey unit (i.e., building material) is
suitable for release can be made with sufficient confidence and without further analysis.

Table 4.4 Incremental Dose Contribution from Volumetric Residual Radioactivity

Radio- Highe(sag Sample NUREG-1640 -
nuclide | V2lue Location® EDE (urem/yr | Dose
(pCi/g) per pCi/g) (mrem/yr)
5y | 0.13 | Bldg 4665 roof 5.55 0.0
¥7cs | 0.24 | Bldg 4665 roof 226 0.1
“pg | 0.067 | Bldg 4665 roof 23.3 0.0
“Th | 0.008 | Bldg 4621 roof 666 0.0
29Th | 0.009 | Bldg 4075 wall 99.9 0.0
#2Th | 0.0027 | Bldg 4688 roof 444 0.0
2%y | 0.0073 | Bldg 4075 roof 85.1 0.0
“y | 0.0071 | Bldg 4075 roof 122 0.0
2%y | 0.0041 | Bldg 4665 wall 77.7 0.0
“®py 0 Bldg 4688 roof 115 0.0
?°py | 0.0063 | Bldg 4621 wall 122 0.0
“py | 0.21 | Bldg 4075 wall 2.26 0.0
Note:

(a) Laboratory analytical results of sheet metal samples.

(b) Results of the rust sample collected from the Building 4658 are excluded
since the results are not representative of building surfaces.

(c) Dose calculated by multiplying the highest measured value by the EDE
from NUREG-1640, Table 2.1. The product is divided by 1,000 to convert
urem/yr to mrem/yr.

45  Retrospective Power Analysis

A retrospective power analysis was performed as described in Appendix 1.9 of the Multi-Agency
Radiation Survey and Site Investigation Manual (MARSSIM, EPA, 2000). The utility of a
retrospective power analysis is found in verifying a sufficient number of samples were collected
in the event a statistical test is not performed. The statistical test provides no useful information
when every measurement in the data population is less than the screening value (or most
restrictive EDE). The probability of rejecting the null hypothesis is always 100% and the
question regarding whether a sufficient number of samples were collected will remain unless
answered by a power analysis.

Calculation assumptions used to construct the power analysis, given in Table 4.5-1, are from
Sections 2.3.3 and 2.6 of the FSP (CABRERA, 2007). They are based on the most limiting surface
screening values given in Table 1 of ANSI/HPS N13.12-1999 for alpha- and beta/gamma-
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emitters protective of 1.0 mrem/yr, and assume a decision error rate of 0.05 (5%) for both Type |
and Type Il errors for the statistical test.

Table 4.5-1 Retrospective Power Analysis Assumptions

Parameter Value
. 600 dpm/100 cm? alpha
Upper Bound of Gray Region 6,000 dpm/100 cm? beta/gamma
Lower Bound of Gray Region 0 dpm/100 cm”
Type | Error (false positive) 0.05
Type Il Error (false negative) 0.05

The results, shown in Table 4.5-2, indicate that the number of measurements collected per survey
unit was greater than the minimum number required to assure sufficient statistical power to the

test.
Table 4.5-2 Retrospective Power Analysis by Survey Unit
o Actual Std D%v Num_ber Number N
Bldg Description (dpm/100 cm"?) Required Collected Sufficient?
Alpha Beta Alpha | Beta
4022 | East Wall 33 1,071 13 13 17 Yes
4075 | North Wall 20 267 13 13 18 Yes
East Wall 27 216 13 13 15 Yes
South Wall 17 231 13 13 18 Yes
West Wall 22 256 13 13 15 Yes
Ceiling 19 211 13 13 21 Yes
4563 | Posts/Beams 68 299 13 13 15 Yes
Ceiling 30 259 13 13 15 Yes
4621 | North Wall 34 310 13 13 18 Yes
East Wall 21 379 13 13 16 Yes
South Wall 25 192 13 13 18 Yes
West Wall 19 208 13 13 16 Yes
Ceiling 18 176 13 13 15 Yes
4658 | Flr/Lower Walls 26 245 13 13 18 Yes
Up Walls/Ceiling 17 435 13 13 14 Yes
4665 | North Wall 21 477 13 13 15 Yes
East Wall 14 244 13 13 15 Yes
South Wall 17 455 13 13 15 Yes
West Wall 21 402 13 13 15 Yes
Ceiling 18 612 13 13 16 Yes
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5.0 QUALITY CONTROL

Survey data collection activities were performed in a controlled, deliberate manner by trained
individuals with calibrated instruments following written procedures and/or protocols. Data
were recorded and reviewed, and documentation is auditable. Instrumentation capable of
detecting the radiation types and energies of interest were selected, calibrated, and maintained
for survey data collection (see Appendix D).

5.1

Quality control (QC) measures were implemented to ensure data met known and suitable data
quality criteria, i.e., precision, accuracy, representativeness, comparability, and completeness.
Variables related to data precision and accuracy was monitored by instrument response checks
designed to monitor the performance of the instrumentation used to collect the data. Duplicate
analyses were performed by the analytical laboratory and the results compared. The
representativeness of the data was ensured by the use of standardized data collection methods
and techniques established in written procedures, listed in Table 5.1. Routine monitoring of
surveyor performance and environmental factors was performed to ensure data comparability.
The type and quantity of collected data were reviewed against project DQOs (see Section 2.0) to
ensure data completeness.

Precision, Accuracy, Representativeness, Comparability, and Completeness

Table 5.1 CABRERA Operating Procedures Used for Survey Data Collection

Number Title

OP-001 | Radiological Surveys

OP-005 | Volumetric and Material Sampling

OP-008 | Chain of Custody

OP-009 | Use and Control of Radioactive Check Sources
OP-020 | Operation of Contamination Survey Meters
OP-023 | Operation of Micro-R Meters

5.2

Commercially available radiation detection and measurement instrumentation were selected
based on reliable operation, detection sensitivity, operating characteristics, and expected
performance in the field. Table 5.2 lists the types of field instrumentation used.

Field Survey Instrumentation

Table 5.2 Field Instrumentation

Measurement Detector Effective Detector Area and Instrument Detector
Type Type Window Density Model Model
Exposure Rate | Tissue-equiv. Bicron
Static scintillation N/A MicroRem® N/A
Alpha/Beta Dual phosphor 100 cm? Ludlum Ludlum
Scan/Static scintillation 1.2 mg/cm? aluminized mylar 2360 43-93
Alpha/Beta ZnS(AQ) 2” (5.1cm) diameter Ludlum Ludlum
Smears scintillation 0.4 mg/cm? 2929 43-10-1

5.2.1 Calibration and Maintenance

Survey instruments were calibrated prior to use. Radiation detection instruments were calibrated
for the radiation types and energies of interest. Radioactive sources used for calibration purposes
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are traceable to the National Institute of Standards and Technology (NIST). Instrumentation was
inspected prior to use to ensure its proper working condition, and properly protected against
inclement weather conditions in the operation.

5.2.2 Instrument Response

Instrument response checks were conducted to assure constancy in instrument response, to verify
the detector was operating properly, and to demonstrate that measurement results were not the
result of detector contamination. Instrument response was checked before and after instrument
use each day data were collected. A check source was used that emits the same type of radiation
(i.e., alpha, beta, and/or gamma) as the radiation being measured and that gives a similar
instrument response. The response check was performed at a set location using a specified
source-detector alignment that could easily be repeated.

Prior to initial instrument use, at least 10 measurements were made using a source representative
of the radiation types and energies of interest. At least 10 one-minute measurements were also
made with the source removed to determine the instrument’s expected response to ambient
background. Background was monitored qualitatively to assess daily variations that may have
impacted instrument MDCs. From the initial source measurements, the mean of the observed
count rate was calculated. The acceptance criterion was + 20% of the mean of the initial source
counts. Source checks were monitored using a control chart, with control limits set at £ 20% of
the average count rate. For the alpha/beta smear counter, the acceptance criterion for each
channel was set at + 2o or 3c from the mean. If an alpha/beta counting system channel falls
outside 2o of the mean but is within 3o of the mean, the source check was repeated.

5.2.3 Detection Sensitivity

The detection sensitivities of field instrumentation are shown in Table 5.2.3. The results shown
are based on representative count times, background counts and instrument and surface
efficiencies. Instrument-specific values based on actual field conditions were used to establish a
priori MDC values for scan and static measurements prior to instrument use. The MDC values
were calculated as described in Section 4.2.4 of the FSP (Cabrera, 2007).

Table 5.2.3 Representative Field Instrumentation Detection Sensitivities

Count | Back- Instrument @ . ®)
Detector Model Type .Of Time | ground | Efficiency scan MDC 2 Static MDC 2
Emission min) | (com) (cpm/dpm) (dpm/100 cm®) | (dpm/100 cm®)
Ludlum 43-93 Alpha 1 1 0.24 N/A 130
Ludlum 43-93 Beta 1 210 0.16 3,650% 880"
Ludlum 43-10-1 | Alpha 2 <1 0.38© N/A 10
Ludlum 43-10-1 | Beta 2 60 0.18® N/A 150

Notes:

(a) Scan MDC is calculated per MARSSIM Equation 6-10 and assumes a surveyor efficiency of 0.5, and a value of
1.38 for acceptable false indications.

(b) Static MDC is calculated per MARSSIM Equation 6-7.

(c) Based on conservative surface efficiencies for alpha and beta of 0.25 and 0.50, respectively.

(d) Assumes a reduced total efficiency of 0.06 (based on source-to-detector distance of 1 cm), and an observation
interval of 1 second, which results from a scan speed of 15 cm (approximately one detector width) per second.

(e) 4= detection efficiency assumed,; i.e., surface efficiency equals unity.
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The instrument efficiency, i.e., the ratio between the net count rate of the instrument and the 2x
surface emission rate of a radiation source, was determined by counting the source with the
detector in a fixed position from the source (reproducible geometry). A jig was used to create
the reproducible geometry and a source to detector distance of 1 cm was used for scan
measurements. For static measurements, the detector was placed on contact with the source. A
surface efficiency of 0.5 was used for beta-emitting radiations. A value of 0.25 was used for
alpha-emitting radiations.  These values were established based on surface geometry
considerations. The surface efficiency is the ratio between the number of radiation particles
emerging from the measurement surface of the area being surveyed (the source) and the total
number of radiation particles being released within that source per unit time.

5.3  Analytical Laboratory Performance

Paragon Analytics is certified by a state that is authorized to provide National Environmental
Laboratory Accreditation Program (NELAP) certification. Three types of QC samples were
analyzed to evaluate laboratory performance:

= Laboratory control samples to evaluate potential bias in the measurement results.
= Replicate samples to precision and the effectiveness of sample preparation techniques.
= Reagent blank samples to evaluate the potential for laboratory contamination.

The analytical laboratory reviewed the data for consistency and reasonableness and determined
program requirements had been satisfied. The QC sample results are found with the laboratory
analytical data in Appendix C.

5.4  Data Quality Assessment

Survey data were verified to be reliable, appropriately documented, and technically defensible.
Specifically, the following conclusions were made:

= The instruments used to collect the data were capable of detecting the radiation types
and energies of interest at or below the action levels.

= The calibration of the instruments used to collect the data was current and radioactive
sources used for calibration were NIST traceable.

= Instrument response was checked before and after instrument use each day data were
collected.

= The MDCs and the assumptions used to develop them were appropriate for the
instruments and the survey methods used to collect the data.

= The survey methods used to collect the data were appropriate for the media and types
of radiation being measured.

= The custody of samples collected for laboratory analysis was tracked from the point
of collection until final results were obtained.

= The survey data consist of qualified measurement results that are representative of the
area of interest and collected as prescribed by the survey design.
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6.0 SUMMARY AND CONCLUSION

The purpose of the survey was to collect data to verify the levels of residual radioactivity in the
buildings are sufficiently low to be protective of public health and safety and to justify building
material release.

The release criteria established for this project were two-fold:

1) Surface residual radioactivity must meet the levels given in Table 1 of NRC
Regulatory Guide 1.86, Termination of Operating Licenses for Nuclear Reactors
(NRC, 1974) and Table 1V-1 of DOE Order 5400.5, Radiation Protection of the
Public and the Environment (DOE, 1993).

2 Disposal of the building material at the Kettleman Hills landfill must result in a dose
to a member of the public or landfill worker no greater 100 mrem/yr.

6.1  Surface Residual Radioactivity

Measurements of alpha- and beta/gamma-emitting surface residual radioactivity were compared
to the allowable limits for surface contamination of existing structures by alpha- and
beta/gamma-emitting radionuclides given in Regulatory Guide 1.86 (NRC, 1974) and DOE
Order 5400.5 (DOE, 1993), as summarized in Table 1.2.2. The limits for alpha- and
beta/gamma-emitting radionuclides were applied independently. The results show the levels of
surface residual radioactivity in each survey unit meet the allowable concentrations.

6.2 Dose to a Member of the Public

The results show the incremental doses above background from surface residual radioactivity in
each survey unit is less than 1.0 mrem/yr TEDE. The doses were calculated from the highest
reported results and based on the most limiting alpha and beta/gamma surface screening values
of 600 dpm/100 cm? and 6,000 dpm/100 cm?, respectively, from ANSI/HPS N13.12-1999,
Table 1; and the most restrictive EDE of alpha-emitting **Th (0.77 prem/yr per dpm/100 cm?)
and beta/gamma-emitting *°Co (0.16 prem/yr per dpm/100 cm?) from NUREG-1640, Table 2.1.
The results using dose conversion values from either ANSI/HPS N13.12-1999 or NUREG-1640
are comparable.

For illustrative purposes, the highest reported results for the roof and wall sheet metal samples
were used to assess potential dose to a member of the public from volumetric residual
radioactivity using the radionuclide-specific EDEs given in Table 2.1 of NUREG-1640. The
disposal of the building demolition debris as decommissioned material represents an incremental
dose above background less than 1.0 mrem/yr TEDE, assuming volumetrically distributed
radioactivity.

6.3 Conclusion

With the exception of concrete foundations and building roofs, the building materials from
Building 4075, 4563, 4621, 4658, and 4665 are suitable for release. Survey data show that the
residual radioactivity, either surficially or volumetrically, will result in a dose less than or equal
to 1.0 mrem/yr TEDE, which is protective of public health and safety and justifies building
material release. The concrete foundations were outside the survey scope and the investigation
of the building roofs concluded that additional survey data would be needed in order to
determine their suitability for release.
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Insufficient survey data were collected from Buildings 4022 and 4688 to determine their
suitability for release. Data collected from Building 4022 was limited due to relatively high
levels of background radiation encountered primarily on the west side of the building. Spot
checks of Building 4688 revealed significant levels of beta-emitting residual radioactivity on
several of the support columns. Due to the extensive nature of the elevated residual radioactivity
at Building 4688, Boeing directed that survey activities be discontinued.

Recommendations regarding appropriate radiological controls for the demolition of
Building 4022 are found in Appendix A.
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Appendix A:
Radiological Controls Recommendations for the Demolition of Building 4022
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Early in the project, relatively high exposure rates — up to 140 microremRoentgen per hour
(UR/hr) - were identified primarily along the west wall of Building 4022. A floor-to-ceiling
survey of the west wall of Building 4022 was performed (see next page). The survey consisted
of exposure rate and alpha and beta static measurements and was performed to determine
whether shielding or other alternative approaches could be used to reduce high background
levels in the building. Boeing decided, based on the results of the survey, that Building 4022
could not be satisfactorily surveyed as originally proposed. Consequently, the survey of
Building 4022 was redesigned, in part, to collect data upon which recommendations regarding
radiological controls for the demolition of the building could be made.

Due to the high background levels, static measurements were limited to the east wall. The
survey protocols described in the FSP (CABRERA, 2007) were used to complete the east wall
survey as originally scoped. Scan coverage consisted of 100% up to 2 m and 10% of the upper
wall above 2 m. The wall was scanned in 1 m® grids. Each grid was scanned, followed by one-
minute alpha and beta static measurements performed at the location of highest radioactivity
within the grid. The measurement location was selected based on the judgment of the surveyor.

A comprehensive survey for removable contamination was performed of the entire building
(except the floor, which was outside the survey scope) with particular focus on horizontal
surfaces. Forty or more smears were collected from each wall, the ceiling, and the bridge crane,
and analyzed for removable alpha and beta radioactivity. A total of 15 swipes were collected
from various building surfaces and analyzed for tritium. Five samples of sheet metal from the
building walls were also collected to assist with assessment of fixed plus removable
contamination and sent to Paragon Analytics for laboratory analysis. The protocols for
collecting and analyzing the samples were the same as those used for samples already collected
from other RMHF buildings. No survey data were collected from building exterior surfaces
above 2 m, including the roof and the exhaust stack on the southeast corner of the building.

Measurements of fixed and removable surface residual radioactivity were found to be below the
acceptable levels for surface contamination of existing structures by alpha- and beta/gamma-
emitting radionuclides (see Section 4.2). The laboratory analytical results of the tritium smears
and the sheet metal samples (see Section 3.6) did not reveal radioactive contamination of such a
nature as to require specific special radiological controls during building dismantlement and
demolition activities. The presence of residual radioactivity on the roof of Building 4022 is
expected based on the residual radioactivity identified on the roofs of other RMHF buildings.

A radiological survey of the building roof and exhaust stack should be performed prior to the
dismantlement and demolition of Building 4022 to determine the necessity for any localized
radiological controls. However, for the balance of the building, no radiological controls are
recommended beyond those routinely applied in an active radiologically controlled area.
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Appendix B:
Field Survey Data

This appendix presents the scan measurements, static measurements, and smear sample results.
The field survey data are also found electronically on CD in Microsoft® Excel format.
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Scan Data Summary

Page 1 of 3

Scan Lowest Measured Value Highest Measured Value Investigations
Coverage Gross (cpm) Net (dpm/100 sz) Gross (cpm) Net (dpm/100 cm2) Performed

Bldg Location (m®) Alpha Beta Alpha Beta Alpha Beta Alpha Beta | Alpha | Beta

Survey Units
4022 East Wall 58 0 186 0 -1,137 9 775 153 6,932] O 1*
4075 North Wall 51 0 179 -8 -94 87 3,678 1,407 50,616] 6 1
East Wall 21 0 148 -8 -543 16 361 252 25431 O 0
South Wall 50 0 180 -8 -80 26 343 415 2,283 2 0
West Wall 21 0 193 -8 109 71 303 1,198 7991 2 0
Ceiling 22 0 195 -12 -399 5 261 73 360 O 0
4563 Posts/Beams 27 1 152 -34 -438 42 307 661 1,685] 1* 0
Ceiling 12 0 204 -17 -241 6 281 84 644 O 0
4621 North Wall 22 0 214 0 -345 7 440 118 22531 O 0
East Wall 13 0 221 0 -264 3 803 51 6,425 O 1
South Wall 22 0 205 -16 -528 8 454 113 22700 O 0
West Wall 16 1 201 0 -836 34 445 559 2507 1 0
Ceiling 18 0 236 0 -191 4 689 65 4899 O 1
4658 Flr/Lwr Walls 33 0 136 0 -507 3 209 49 551] O 0
Up Walls/Ceil 3 0 174 0 43 1 284 17 701 O 0
4665 North Wall 17 0 245 -5 187 3 1,756 46 17,555 O 1
East Wall 14 0 231 0 86 5 296 84 833] O 0
South Wall 17 0 217 -11 112 4 612 53 4551] O 1
West Wall 14 0 275 -11 764 10 419 150 2382 O 0
Ceiling 3 1 299 17 868 2 416 34 2213] O 0
Areas Outside Survey Units (no statistical data analysis performed)

4075 Ext Walls 6 6 215 81 -124 32 382 500 1,753] 1 0
Ext Roof 22 9 254 129 315 29 306 452 899 1 0
4563 Ext Roof 13 4 229 68 379 28 305 473 1,253] 1 0
4621 Ext Walls 4 1 226 17 -46 7 298 118 782 O 0
Ext Roof 1 24 275 405 517 24 275 405 517] 1 0
4658 Ext Walls 6 0 188 -25 -259 7 223 93 144] O 0
Ext Roof 2 16 272 236 500 25 295 388 764] 1 0
4665 Ext Walls 5 4 290 68 1,075 12 375 203 2,240 O 0
Ext Roof 10 16 330 263 1,918 23 476 381 3918] 1 0
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Scan Data Summary

Page 2 of 3
Instrument Data - Lowest Measured Value Instrument Data - Highest Measured Value
Survey | Instrument| Efficiency (cpm/dpm) [Background (cpm)] Survey | Instrument| Efficiency (cpm/dpm) [Background (cpm)
Bldg Location Date SIN Alpha Beta Alpha Beta Date SIN Alpha Beta Alpha Beta
Survey Units
4022 East Wall 05/24/07| 177184 0.236 0.146 0.0 269.0 | 05/24/07| 177184 0.236 0.146 0.0 269.0
4075 North Wall 05/01/07| 168043 0.246 0.138 0.5 185.5 |05/01/07| 168043 0.246 0.138 0.5 185.5
East Wall 05/01/07| 168043 0.246 0.138 0.5 185.5 |05/01/07| 168043 0.246 0.138 0.5 185.5

South Wall 05/01/07| 168043 0.246 0.138 0.5 185.5 |05/01/07| 168043 0.246 0.138 0.5 185.5
West Wall 05/01/07| 168043 0.246 0.138 0.5 185.5 | 05/01/07| 184954 0.237 0.174 0.0 233.5

Ceiling 05/09/07| 184954 0.237 0.174 0.7 229.7 |05/09/07| 184954 0.237 0.174 0.7 229.7
4563 Posts/Beams | 05/21/07 177184 0.236 0.146 3.0 184.0 | 05/17/07| 177184 0.236 0.146 3.0 184.0
Ceiling 05/21/07| 184954 0.237 0.174 1.0 225.0 | 05/21/07| 184954 0.237 0.174 1.0 225.0
4621 North Wall 05/16/07| 184954 0.237 0.174 0.0 244.0 105/16/07| 184954 0.237 0.174 0.0 244.0
East Wall 05/16/07| 184954 0.237 0.174 0.0 244.0 | 05/16/07| 184954 0.237 0.174 0.0 244.0
South Wall 05/16/07| 177171 0.248 0.178 1.0 252.0 ]105/16/07| 177171 0.248 0.178 1.0 252.0
West Wall 05/16/07| 177184 0.236 0.146 1.0 262.0 |05/16/07| 177184 0.236 0.146 1.0 262.0
Ceiling 05/17/07| 177171 0.248 0.178 0.0 253.0 ]105/17/07| 177171 0.248 0.178 0.0 253.0

4658 FlIr/Lwr Walls ]05/02/07| 168043 0.246 0.138 0.0 171.0 |05/03/07| 168043 0.246 0.138 0.0 171.0
Up Walls/Ceil | 05/02/07| 168043 0.246 0.138 0.0 171.0 | 05/02/07| 184954 0.237 0.174 0.0 223.0
4665 North Wall 05/10/07| 184954 0.237 0.174 0.3 228.7 ]05/10/07| 184954 0.237 0.174 0.3 228.7
East Wall 05/09/07| 184954 0.237 0.174 0.0 223.5 ]05/14/07| 184954 0.237 0.174 0.0 2235
South Wall 05/09/07| 177171 0.248 0.178 0.7 207.0 ]05/09/07| 177171 0.248 0.178 0.7 207.0
West Wall 05/09/07| 177171 0.248 0.178 0.7 207.0 ]05/09/07| 177171 0.248 0.178 0.7 207.0
Ceiling 05/14/07| 184954 0.237 0.174 0.0 223.5 | 05/14/07| 184954 0.237 0.174 0.0 223.5
Areas Outside Survey Units (no statistical data analysis performed)
4075 Ext Walls 05/10/07| 177171 0.248 0.178 1.0 226.0 |05/10/07| 177171 0.248 0.178 1.0 226.0

Ext Roof 05/10/07| 177171 0.248 0.178 1.0 226.0 ]105/10/07| 177171 0.248 0.178 1.0 226.0
4563 Ext Roof 05/21/07| 184954 0.237 0.174 0.0 196.0 |05/21/07]| 184954 0.237 0.174 0.0 196.0
4621 Ext Walls 05/17/07| 184954 0.237 0.174 0.0 230.0 ]05/17/07| 184954 0.237 0.174 0.0 230.0
Ext Roof 05/17/07| 184954 0.237 0.174 0.0 230.0 ]05/17/07| 184954 0.237 0.174 0.0 230.0
4658 Ext Walls 05/03/07| 184954 0.237 0.174 15 210.5 ]05/03/07| 184954 0.237 0.174 15 210.5
Ext Roof 05/04/07| 184954 0.237 0.174 2.0 228.5 ]105/04/07| 184954 0.237 0.174 2.0 228.5
4665 Ext Walls 05/15/07| 187184 0.236 0.146 0.0 211.5 ]05/15/07| 187184 0.236 0.146 0.0 2115
Ext Roof 05/10/07| 177184 0.236 0.146 0.5 190.0 | 05/10/07| 177184 0.236 0.146 0.5 190.0

Contract No. 114579 Cabrera Services, Inc. Appendix B
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Radioactive Materials Handling Facility Building Surveys

Contract No. 114579

Bldg

Location

Combined Summary Report

Scan Data Summary
Page 3 of 3

Notes/Comments

Survey Units

4022

East Wall

*not investigated, project discontinued; multiple instruments used

4075

North Wall
East Wall
South Wall
West Wall
Ceiling

mulitple instruments used
mulitple instruments used
mulitple instruments used
mulitple instruments used

4563

Posts/Beams
Ceiling

mulitple instruments used; * no investigation performed due to changed criteria

4621

North Wall
East Wall
South Wall
West Wall
Ceiling

4658

Flr/Lwr Walls
Up Walls/Ceil

mulitple instruments used; * no investigation performed due to changed criteria

4665

North Wall
East Wall
South Wall
West Wall
Ceiling

multiple instruments used
multiple instruments used

Areas Outside Survey Units (no statistical data analysis performed)

4075

Ext Walls
Ext Roof

4563

Ext Roof

4621

Ext Walls
Ext Roof

4658

Ext Walls
Ext Roof

4665

Ext Walls
Ext Roof

investigation data
Cabrera Services, Inc. Appendix B
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Radioactive Materials Handling Facility Building Surveys Combined Summary Report

Roof Investigation Data Summary

Page 1 of 1

No. of Maximum Value Instrument Data (Post-Remediation)

Data | Gross (cpm) | Net (dpm/100 cm?)| Survey [Instrument| Efficiency (cpom/dpm) [Background (cpm)
Bldg Points| Alpha Beta | Alpha Beta Date S/IN Alpha Beta Alpha Beta
4563 13 28 305 473 1,253] 05/21/07| 184954 0.237 0.174 0.0 196.0
4621 5 25 305 407 1,103] 05/11/07| 177184 0.236 0.146 1.0 224.5
4688 4 22 292 356 925 05/11/07| 177184 0.236 0.146 1.0 224.5
4658 2 25 295 388 764] 05/04/07| 184954 0.237 0.174 2.0 228.5
4665 10 23 476 381 3,918] 05/10/07| 177184 0.236 0.146 0.5 190.0

R58KXZ05-09-2532 Cabrera Services, Inc.

Appendix B
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Radioactive Materials Handling Facility Building Surveys Combined Summary Report

Non-Roof Investigation Data Summary

Page 1 of 1
Investigation
Maximum Value Elevated Instrument Data
Investigation Gross (cpm) Net (dpm/100 sz) Area | Survey |Instrument| Efficiency (cpm/dpm) |Background (cpm)
Bldg Location ID] Alpha Beta Alpha Beta (m?) Date SIN Alpha Beta Alpha Beta
4075 North Wall A 9 271 102 945 0.05] 05/14/07| 177184 0.236 0.146 3 202
North Wall B 19 461 271 3,548 0.06] 05/14/07| 177184 0.236 0.146 3 202
North Wall C 19 395 271 2,644 0.06] 05/14/07| 177184 0.236 0.146 3 202
North Wall D 16 386 220 2,521 0.19] 05/14/07| 177184 0.236 0.146 3 202
North Wall E 17 385 237 2,507 0.19] 05/14/07| 177184 0.236 0.146 3 202
North Wall F 18 380 254 2,438 0.04] 05/14/07| 177184 0.236 0.146 3 202
North Wall G 9 312 102 1,507 0.10] 05/14/07| 177184 0.236 0.146 3 202
South Wall A 18 406 254 2,795 0.03] 05/14/07| 177184 0.236 0.146 3 202
South Wall B 17 351 237 2,041 0.12] 05/14/07| 177184 0.236 0.146 3 202
West Wall A 21 374 305 2,356 0.07] 05/14/07| 177184 0.236 0.146 3 202
West Wall B 16 383 220 2,479 0.12] 05/14/07| 177184 0.236 0.146 3 202
Ext Wall n/a 19 440 321 2,609 0.12] 05/17/07| 184954 0.237 0.174 0 213
4621 East Wall n/a 14 436 236 2,563 0.05]05/17/07( 184954 0.237 0.174 0 213
West Wall n/a 7 457 84 2,839 0.05] 05/18/07| 184954 0.237 0.174 2 210
Ceiling n/a 6 444 101 2,667 0.37]05/21/07( 184954 0.237 0.174 0 212
4665 North Wall B 3 397 48 2,022 0.21] 05/15/07| 177171 0.248 0.178 0 217
South Wall A 6 1,488 97 14,281 0.06] 05/15/07| 177171 0.248 0.178 0 217

R58KXZ05-09-2532 Cabrera Services, Inc. Appendix B
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Radioactive Materials Handling Facility Building Surveys Combined Summary Report

Static Measurement Data - Building 4075

Page 1 of 2
North Wall East Wall
Ludlum 2360 S/N: 193652 Ludlum 2360 S/N: 193652
Ludlum 43-93 S/N: PR199836 Ludlum 43-93 S/N: PR199836
Date Collected: 08/15/07 Date Collected: 08/14/07
Alpha Beta Alpha Beta
Instrument Efficiency: 0.234 0.147 Instrument Efficiency: 0.234 0.147
Surface Efficiency:  0.250 0.500 Surface Efficiency: 0.250 0.500
Background (cpm): 3 195 Background (cpm): 1 176
MDC (dpm/100 cm?): 189 924 MDC (dpm/100 cm?): 131 880
Gross (cpm) Net (dpm/100 cm?) Gross (cpm) Net (dpm/100 cm?)
Location | Alpha Beta Alpha Beta Location | Alpha Beta Alpha Beta
41 5 234 84 256 8* 4 203 67 -105
9* 4 263 67 593
10 3 459 34 3,850
11 6 291 85 1,565
13* 5 219 84 81
14* 3 391 50 2,081
16 4 386 51 2,857
19 2 283 17 1,456
23 4 191 51 204
25 4 203 51 367
26 2 247 17 966
27 1 204 0 381
31 2 303 17 1,728
32 5 233 68 776
35 0 199 -17 313
36 2 278 17 1,388
43* 6 242 101 349
Count 1 1 1 1] Count 17 17 17 17
Minimum 5 234 84 256| Minimum 0 191 -17 -105
Maximum 5 234 84 256 Maximum 6 459 101 3850
Range 0 0 0 0] Range 6 268 118 3955
Median 5.0 234 84.0 256] Median 4.0 247 51.3 776
Mean 5.0 234 84.0 256 Mean 3.4 270 44.9 1109
Std Dev n/a n/a n/a n/a] Std Dev 1.7 77 32.7 1071
* static measurements collected with the following instrument: Ludlum 2360 S/N: 184954
Ludlum 43-93 S/N: PR199832
Alpha Beta
Instrument Efficiency: 0.238 0.172
Surface Efficiency:  0.250 0.500
Background (cpm): 0 212
MDC (dpm/100 cm?): 50 822

Contract No. 114579 Cabrera Services, Inc. Appendix B
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Radioactive Materials Handling Facility Building Surveys

Combined Summary Report

Static Measurement Data - Building 4075

South Wall

Ludlum 2360 S/N: 193652
Ludlum 43-93 S/N: PR199836
Date Collected: 08/14/07

Instrument Efficiency:
Surface Efficiency:
Background (cpm):

MDC (dpm/100 cm?):

Page 2 of 2
Alpha Beta
0.234 0.147
0.250 0.500
1 176
131 880

West Wall

Ludlum 2360 S/N: 193652

Ludlum 43-93 S/N: PR199836

Date Collected: 08/15/07

Instrument Efficiency:
Surface Efficiency:
Background (cpm):

MDC (dpm/100 cm?):

Alpha Beta

0.234 0.147

0.250 0.500
3 195
189 924

Gross (cpm) Net (dpm/100 cm?) Gross (cpm) Net (dpm/100 cm?)

Location | Alpha Beta Alpha Beta Location | Alpha Beta Alpha Beta
41 8 254 85 803 41 11 233 137 517
42 5 234 34 531
Count 1 1 1 1] Count 2 2 2 2
Minimum 8 254 85 803| Minimum 5 233 34 517
Maximum 8 254 85 803 Maximum 11 234 137 531
Range 0 0 0 0] Range 6 1 103 14
Median 8.0 254 85.5 803| Median 8.0 234 85.5 524
Mean 8.0 254 85.5 803] Mean 8.0 234 85.5 524
Std Dev n/a n/a n/a n/a] Std Dev 4.2 1 72.5 10

Contract No. 114579

Cabrera Services, Inc.

Appendix B
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Radioactive Materials Handling Facility Building Surveys

Combined Summary Report

Static Measurement Data - Building 4075

North Wall

Ludlum 2360 S/N: 184954

Ludlum 43-93 S/N: PR199832

Date Collected: 05/07/07

Instrument Efficiency:
Surface Efficiency:
Background (cpm):

MDC (dpm/100 cm?):

Page 1 of 3
Alpha Beta
0.237 0.174
0.250 0.500
0 259
51 895

East Wall

Ludlum 2360 S/N: 184954

Ludlum 43-93 S/N: PR199832

Date Collected: 05/07/07

Instrument Efficiency:
Surface Efficiency:
Background (cpm):

MDC (dpm/100 cm?):

Alpha Beta

0.237 0.174

0.250 0.500
0 259
51 895

Gross (cpm) Net (dpm/100 cm?) Gross (cpm) Net (dpm/100 cm?)
Location | Alpha Beta Alpha Beta Location | Alpha Beta Alpha Beta
1* 1 278 16 517 1 1 277 17 207
2 2 271 34 138 2 3 232 51 -310
3* 1 249 16 191 3 1 225 17 -391
4 1 242 17 -195 4 2 223 34 -414
5 2 301 34 483 5 0 239 0 -230
6* 2 243 32 124 6 3 250 51 -103
7 0 242 0 -195 7 2 215 34 -506
8* 4 261 65 326 8 2 235 34 -276
o* 0 221 0 -124 9 1 234 17 -287
10 2 288 34 333 10 4 249 68 -115
11 2 251 34 -92 11 0 205 0 -621
12 5 218 84 -471 12 2 233 34 -299
13 1 275 17 184 13 6 234 101 -287
14 2 265 34 69 14 1 217 17 -483
15 2 244 34 -172 15 1 264 17 57
16 2 286 34 310
17 1 265 17 69
18 1 244 17 -172
Count 18 18 18 18] Count 15 15 15 15
Minimum 0 218 0 -471| Minimum 0 205 0 -621
Maximum 5 301 84 517]Maximum 6 277 101 207
Range 5 83 84 988] Range 6 72 101 828
Median 2.0 256 33.0 96| Median 2.0 234 33.8 -287
Mean 17 258 28.7 73] Mean 1.9 235 32.6 -270
Std Dev 1.2 23 20.4 267] Std Dev 1.6 19 26.7 216
* static measurements collected with the following instrument: Ludlum 2360 S/N: 177171
Ludlum 43-93 S/N: PR179869
Alpha Beta
Instrument Efficiency: 0.248 0.178
Surface Efficiency:  0.250 0.500
Background (cpm): 0 232
MDC (dpm/100 cm?): 48 830

Contract No. 114579

Cabrera Services, Inc.
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Radioactive Materials Handling Facility Building Surveys

Combined Summary Report

Static Measurement Data - Building 4075

South Wall

Ludlum 2360 S/N: 184954

Ludlum 43-93 S/N: PR199832

Date Collected: 05/07/07

Instrument Efficiency:
Surface Efficiency:
Background (cpm):

MDC (dpm/100 cm?):

Page 2 of 3
Alpha Beta
0.237 0.174
0.250 0.500
0 259
51 895

West Wall

Ludlum 2360 S/N: 184954

Ludlum 43-93 S/N: PR199832

Date Collected: 05/04/07

Instrument Efficiency:
Surface Efficiency:
Background (cpm):

MDC (dpm/100 cm?):

Alpha Beta

0.237 0.174

0.250 0.500
2 229
162 843

Gross (cpm) Net (dpm/100 cm?) Gross (cpm) Net (dpm/100 cm?)
Location | Alpha Beta Alpha Beta Location | Alpha Beta Alpha Beta
1* 1 251 16 213 1 3 262 17 379
2% 4 241 65 101 2 1 273 -17 506
3 2 252 34 -80 3 0 219 -34 -115
4* 1 227 16 -56 4 2 232 0 34
5 0 284 0 287 5 0 232 -34 34
6* 1 223 16 -101 6 3 267 17 437
7 2 242 34 -195 7 1 243 -17 161
8 0 225 0 -391 8 1 222 -17 -80
o* 2 251 32 213 9 2 251 0 253
10 2 273 34 161 10 0 229 -34 0
11 1 269 17 115 11 0 245 -34 184
12 2 215 34 -506 12 0 272 -34 494
13 0 253 0 -69 13 0 253 -34 276
14 0 235 0 -276 14 3 230 17 11
15 1 228 17 -356 15 3 193 17 -414
16 2 236 34 -264
17 0 258 0 -11
18 1 239 17 -230
Count 18 18 18 18] Count 15 15 15 15
Minimum 0 215 0 -506| Minimum 0 193 -34 -414
Maximum 4 284 65 287 Maximum 3 273 17 506
Range 4 69 65 793] Range 3 80 51 920
Median 1.0 242 16.9 -75] Median 1.0 243 -16.9 161
Mean 1.2 245 20.3 -80] Mean 1.3 242 -12.4 144
Std Dev 11 19 17.4 231] Std Dev 1.3 22 21.6 256
* static measurements collected with the following instrument: Ludlum 2360 S/N: 177171
Ludlum 43-93 S/N: PR179869
Alpha Beta
Instrument Efficiency: 0.248 0.178
Surface Efficiency:  0.250 0.500
Background (cpm): 0 232
MDC (dpm/100 cm?): 48 830

Contract No. 114579

Cabrera Services, Inc.
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Radioactive Materials Handling Facility Building Surveys Combined Summary Report

Static Measurement Data - Building 4075
Page 30f 3
Ceiling
Ludlum 2360 S/N: 184954
Ludlum 43-93 S/N: PR199832
Date Collected: 05/09/07

Alpha Beta
Instrument Efficiency:  0.237 0.174
Surface Efficiency: 0.250 0.500

Background (cpm): 0 261
MDC (dpm/100 cm?): 51 898
Gross (cpm) Net (dpm/100 cm?)

Location | Alpha Beta Alpha Beta |
1 1 264 17 34

2 2 214 34 -540

3 0 251 0 -115

4 1 263 17 23

5 3 207 51 -621

6 0 249 0 -138

7 2 229 34 -368

8 0 222 0 -448

9 0 217 0 -506

10 1 248 17 -149
11 1 213 17 -552
12 3 240 51 -241
13 0 235 0 -299
14 0 214 0 -540
15 3 241 51 -230
16 0 260 0 -11
17 2 217 34 -506
18 0 258 0 -34
19 2 251 34 -115
20 0 242 0 -218
21 0 231 0 -345
Count 21 21 21 21
Minimum 0 207 0 -621
Maximum 3 264 51 34
Range 3 57 51 655
Median 1.0 240 16.9 -241
Mean 1.0 236 16.9 -282
Std Dev 1.1 18 19.2 211

Contract No. 114579 Cabrera Services, Inc. Appendix B
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Radioactive Materials Handling Facility Building Surveys

Combined Summary Report

Static Measurement Data - Building 4563

Page 1 of 1
Posts/Beams
Ludlum 2360 S/N: 177171
Ludlum 43-93 S/N: PR179869
Date Collected: 05/21/07
Alpha Beta
Instrument Efficiency:  0.248 0.178
Surface Efficiency:  0.250 0.500
Background (cpm): 1 204
MDC (dpm/100 cm?): 123 780

Ceiling

Ludlum 2360 S/N: 177171

Ludlum 43-93 S/N: PR179864

Date Collected: 05/22/07

Instrument Efficiency:
Surface Efficiency:
Background (cpm):

MDC (dpm/100 cm?):

Alpha Beta
0.248 0.178
0.250 0.500
0 227
48 821

Gross (cpm) Net (dpm/100 cm?) Gross (cpm) Net (dpm/100 cm?)

Location | Alpha Beta Alpha Beta Location | Alpha Beta Alpha Beta
1w 4 178 48 -292 1 2 260 32 371
2W 3 205 32 11 2 7 260 113 371
3N 3 189 32 -169 3 3 273 48 517
4N 1 255 0 573 4 1 272 16 506
5N 2 191 16 -146 5 3 227 48 0
6N 11 232 161 315 6 1 284 16 640
7N 8 207 113 34 7 4 284 65 640
8N 3 174 32 -337 8 2 280 32 596
1E 1 172 0 -360 9 3 243 48 180
2E 16 239 242 393 10 4 212 65 -169
3E 1 185 0 -213 11 1 291 16 719
4E 4 198 48 -67 12 3 269 48 472
5S 7 195 97 -101 13 3 275 48 539
6S 4 179 48 -281 14 3 247 48 225
7S 3 161 32 -483 15 7 238 113 124
Count 15 15 15 15| Count 15 15 15 15
Minimum 1 161 0 -483] Minimum 1 212 16 -169
Maximum 16 255 242 573 Maximum 7 291 113 719
Range 15 94 242 1,056] Range 6 79 97 888
Median 3.0 191 32.3 -146] Median 3.0 269 48.4 472
Mean 4.7 197 60.2 -75] Mean 3.1 261 50.5 382
Std Dev 4.2 27 67.5 299| Std Dev 1.8 23 29.8 259

Contract No. 114579

Cabrera Services, Inc.
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Radioactive Materials Handling Facility Building Surveys

Combined Summary Report

Static Measurement Data - Building 4621

North Wall

Ludlum 2360 S/N: 177171

Ludlum 43-93 S/N: PR179869

Date Collected: 05/21/07

Instrument Efficiency:
Surface Efficiency:
Background (cpm):

MDC (dpm/100 cm?):

Page 1 of 3
Alpha Beta
0.248 0.178
0.250 0.500
1 204
123 780

East Wall

Ludlum 2360 S/N: 177184

Ludlum 43-93 S/N: PR199841

Date Collected: 05/21/07

Instrument Efficiency:
Surface Efficiency:
Background (cpm):

MDC (dpm/100 cm?):

Alpha Beta
0.236 0.146
0.250 0.500
0 235
51 1,018

Gross (cpm) Net (dpm/100 cm?) Gross (cpm) Net (dpm/100 cm?)
Location | Alpha Beta Alpha Beta Location | Alpha Beta Alpha Beta

1 9 294 129 1,011 1 4 245 68 137

2 1 220 0 180 2 0 277 0 575

3 0 212 -16 90 3 2 227 34 -110

4 2 260 16 629 4 3 274 51 534

5 1 253 0 551 5 2 234 34 -14

6 2 210 16 67 6 1 203 17 -438

7 2 262 16 652 7 1 218 17 -233

8 2 254 16 562 8 0 252 0 233

9 2 267 16 708 9 2 269 34 466

10 1 259 0 618 10 2 291 34 767

11 1 265 0 685 11 1 240 17 68

12 3 291 32 978 12 2 254 34 260

13 2 292 16 989 13 0 245 0 137

14 0 266 -16 697 14 3 228 51 -96

15 3 201 32 978 15 0 222 0 -178

16 0 263 -16 663 16 1 302 17 918
17 0 294 -16 1,011
18 4 297 48 1,045

Count 18 18 18 18] Count 16 16 16 16

Minimum 0 210 -16 67] Minimum 0 203 0 -438

Maximum 9 297 129 1,045] Maximum 4 302 68 918

Range 9 87 145 978] Range 4 99 68 1,356

Median 2.0 264 16.1 674] Median 15 245 25.4 137

Mean 1.9 264 15.2 673] Mean 15 249 25.4 189

Std Dev 2.1 28 33.9 310| Std Dev 1.2 28 20.5 379

Contract No. 114579
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Radioactive Materials Handling Facility Building Surveys

Combined Summary Report

Static Measurement Data - Building 4621

South Wall

Ludlum 2360 S/N: 184954

Ludlum 43-93 S/N: PR199832

Date Collected: 05/21/07

Instrument Efficiency:
Surface Efficiency:
Background (cpm):

MDC (dpm/100 cm?):

Page 2 of 3
Alpha Beta
0.237 0.174
0.250 0.500
0 212
51 813

West Wall

Ludlum 2360 S/N: 177184

Ludlum 43-93 S/N: PR199841

Date Collected: 05/21/07

Instrument Efficiency:
Surface Efficiency:
Background (cpm):

MDC (dpm/100 cm?):

Alpha Beta
0.236 0.146
0.250 0.500
0 235
51 1,018

Gross (cpm) Net (dpm/100 cm?) Gross (cpm) Net (dpm/100 cm?)
Location | Alpha Beta Alpha Beta Location | Alpha Beta Alpha Beta

1 1 235 17 264 1 0 248 0 178

2 3 211 51 -11 2 2 223 34 -164

3 2 217 34 57 3 2 216 34 -260

4 0 232 0 230 4 4 234 68 -14

5 1 225 17 149 5 1 225 17 -137

6 6 275 101 724 6 1 257 17 301

7 1 259 17 540 7 2 252 34 233

8 2 248 34 414 8 0 245 0 137

9 2 248 34 414 9 0 230 0 -68

10 1 250 17 437 10 2 257 34 301

11 0 239 0 310 11 1 219 17 -219

12 1 232 17 230 12 1 221 17 -192

13 1 231 17 218 13 2 212 34 -315

14 1 230 17 207 14 3 235 51 0

15 0 226 0 161 15 1 229 17 -82

16 0 218 0 69 16 0 252 0 233
17 0 220 0 92
18 2 254 34 483

Count 18 18 18 18] Count 16 16 16 16

Minimum 0 211 0 -11| Minimum 0 212 0 -315

Maximum 6 275 101 724 Maximum 4 257 68 301

Range 6 64 101 736] Range 4 45 68 616

Median 1.0 232 16.9 230] Median 1.0 232 16.9 -41

Mean 1.3 236 22.5 277 Mean 1.4 235 23.3 -4

Std Dev 15 17 24.6 192] Std Dev 11 15 194 208

Contract No. 114579
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Radioactive Materials Handling Facility Building Surveys Combined Summary Report

Static Measurement Data - Building 4621
Page 30f 3
Ceiling
Ludlum 2360 S/N: 177171
Ludlum 43-93 S/N: PR179869
Date Collected: 05/17/07

Alpha Beta
Instrument Efficiency:  0.248 0.178
Surface Efficiency: 0.250 0.500

Background (cpm): 0 211
MDC (dpm/100 cm?): 48 793
Gross (cpm) Net (dpm/100 cm?)

Location | Alpha Beta Alpha Beta
1 2 276 32 730
2 4 245 65 382
3 1 259 16 539
4 0 264 0 596
5 1 252 16 461
6 1 275 16 719
7 1 285 16 831
8 2 259 32 539
9 1 247 16 404
10 1 255 16 494
11 3 280 48 775
12 1 237 16 292
13 3 282 48 798
14 3 244 48 371
15 1 248 16 416
Count 15 15 15 15
Minimum 0 237 0 292
Maximum 4 285 65 831
Range 4 48 65 539
Median 1.0 259 16.1 539
Mean 1.7 261 26.9 557
Std Dev 11 16 17.9 176

Contract No. 114579 Cabrera Services, Inc. Appendix B
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Radioactive Materials Handling Facility Building Surveys Combined Summary Report

Static Measurement Data - Building 4658

Page 1 of 1
Floor and Lower Walls Upper Walls and Ceiling
Ludlum 2360 S/N: 184954 Ludlum 2360 S/N: 184954
Ludlum 43-93 S/N: PR199832 Ludlum 43-93 S/N: PR199832
Date Collected: 05/03/07 Date Collected: 05/03/07
Alpha Beta Alpha Beta
Instrument Efficiency:  0.237 0.174 Instrument Efficiency:  0.237 0.174
Surface Efficiency:  0.250 0.500 Surface Efficiency: 0.250 0.500
Background (cpm): 2 212 Background (cpm): 2 212
MDC (dpm/100 cm?): 162 813 MDC (dpm/100 cm?): 162 813
Gross (cpm) Net (dpm/100 cm?) Gross (cpm) Net (dpm/100 cm?)
Location | Alpha Beta Alpha Beta Location | Alpha Beta Alpha Beta
1 3 177 17 -402 1C 1 224 -17 138
2 4 166 34 -529 2C 2 254 0 483
3 5 212 51 0 3C 2 269 0 655
4 2 234 0 253 4C 1 232 -17 230
5 1 208 -17 -46 5C 2 275 0 724
6 0 175 -34 -425 6C 0 283 -34 816
7 1 176 -17 -414 1IN 1 191 -17 -241
8 1 223 -17 126 2N 3 212 17 0
9 3 228 17 184 1w 0 189 -34 -264
10 0 207 -34 -57 2W 0 207 -34 -57
aw 1 203 -17 -103 3wW 0 180 -34 -368
5W 0 203 -34 -103 1E 1 170 -17 -483
6W 0 206 -34 -69 2E 2 184 0 -322
W 1 161 -17 -586 3E 0 198 -34 -161
4E 1 201 -17 -126
5E 0 208 -34 -46
6E 0 218 -34 69
7E 0 214 -34 23
Count 18 18 18 18] Count 14 14 14 14
Minimum 0 161 -34 -586] Minimum 0 170 -34 -483
Maximum 5 234 51 253 Maximum 3 283 17 816
Range 5 73 84 839] Range 3 113 51 1,299
Median 1.0 207 -16.9 -63] Median 1.0 210 -16.9 -29
Mean 1.3 201 -12.2 -125] Mean 1.1 219 -15.7 82
Std Dev 15 21 25.8 245| Std Dev 1.0 38 16.8 435

Contract No. 114579
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Radioactive Materials Handling Facility Building Surveys

Combined Summary Report

Static Measurement Data - Building 4665

North Wall

Ludlum 2360 S/N: 177171

Ludlum 43-93 S/N: PR179869

Date Collected: 05/14/07

Instrument Efficiency:

Surface Efficiency:
Background (cpm):
MDC (dpm/100 cm?):

Page 1 of 3
Alpha Beta
0.248 0.178
0.250 0.500
1 220
123 809

East Wall

Ludlum 2360 S/N: 177171

Ludlum 43-93 S/N: PR179869

Date Collected: 05/15/07

Instrument Efficiency:
Surface Efficiency:
Background (cpm):

MDC (dpm/100 cm?):

Alpha Beta

0.248 0.178

0.250 0.500
0 217
48 803

Gross (cpm) Net (dpm/100 cm?) Gross (cpm) Net (dpm/100 cm?)

Location | Alpha Beta Alpha Beta Location | Alpha Beta Alpha Beta
1 0 235 -16 169 1 2 280 32 708
2 0 240 -16 225 2 0 266 0 551
3 0 288 -16 764 3 1 270 16 596
4 0 274 -16 607 4 0 280 0 708
5 3 258 32 427 5 2 310 32 1,045
6 0 271 -16 573 6 1 248 16 348
7 2 304 16 944 7 1 245 16 315
8 0 358 -16 1,551 8 1 313 16 1,079
9 3 337 32 1,315 9 1 287 16 787
10 3 306 32 966 10 0 315 0 1,101
11 0 335 -16 1,292 11 2 265 32 539
12 0 305 -16 955 12 0 289 0 809
13 0 344 -16 1,393 13 0 299 0 921
14 1 321 0 1,135 14 2 269 32 584
15 2 376 16 1,753 15 2 280 32 708
Count 15 15 15 15| Count 15 15 15 15
Minimum 0 235 -16 169] Minimum 0 245 0 315
Maximum 3 376 32 1,753 Maximum 2 315 32 1,101
Range 3 141 48 1,584] Range 2 70 32 787
Median 0.0 305 -16.1 955] Median 1.0 280 16.1 708
Mean 0.9 303 -1.1 938] Mean 1.0 281 16.1 720
Std Dev 1.3 42 20.6 477] Std Dev 0.8 22 13.6 244

Contract No. 114579
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Radioactive Materials Handling Facility Building Surveys Combined Summary Report

Static Measurement Data - Building 4665

Page 2 of 3
South Wall West Wall
Ludlum 2360 S/N: 177171 Ludlum 2360 S/N: 177171
Ludlum 43-93 S/N: PR179869 Ludlum 43-93 S/N: PR179869
Date Collected: 05/15/07 Date Collected: 05/14/07
Alpha Beta Alpha Beta
Instrument Efficiency:  0.248 0.178 Instrument Efficiency:  0.248 0.178
Surface Efficiency:  0.250 0.500 Surface Efficiency: 0.250 0.500
Background (cpm): 0 217 Background (cpm): 1 220
MDC (dpm/100 cm?): 48 803 MDC (dpm/100 cm?): 123 809
Gross (cpm) Net (dpm/100 cm?) Gross (cpm) Net (dpm/100 cm?)
Location | Alpha Beta Alpha Beta Location | Alpha Beta Alpha Beta
1 0 276 0 663 1 2 337 16 1,315
2 1 332 16 1,292 2 2 310 16 1,011
3 3 360 48 1,607 3 2 278 16 652
4 3 329 48 1,258 4 1 291 0 798
5 1 296 16 888 5 1 271 0 573
6 2 297 32 899 6 2 368 16 1,663
7 1 296 16 888 7 1 332 0 1,258
8 1 350 16 1,494 8 0 321 -16 1,135
9 2 267 32 562 9 1 305 0 955
10 0 398 0 2,034 10 4 365 48 1,629
11 0 366 0 1,674 11 1 359 0 1,562
12 0 327 0 1,236 12 4 377 48 1,764
13 1 400 16 2,056 13 4 361 48 1,584
14 2 354 32 1,539 14 0 321 -16 1,135
15 0 325 0 1,213 15 2 378 16 1,775
Count 15 15 15 15| Count 15 15 15 15
Minimum 0 267 0 562] Minimum 0 271 -16 573
Maximum 3 400 48 2,056 Maximum 4 378 48 1,775
Range 3 133 48 1,494] Range 4 107 65 1,202
Median 1.0 329 16.1 1,258] Median 2.0 332 16.1 1,258
Mean 1.1 332 18.3 1,287] Mean 1.8 332 12.9 1,254
Std Dev 11 41 171 455| Std Dev 1.3 36 21.3 402

Contract No. 114579

Cabrera Services, Inc.

Appendix B
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Radioactive Materials Handling Facility Building Surveys Combined Summary Report

Static Measurement Data - Building 4665
Page 30f 3
Ceiling
Ludlum 2360 S/N: 177171
Ludlum 43-93 S/N: PR179869
Date Collected: 05/15/07

Alpha Beta
Instrument Efficiency:  0.248 0.178
Surface Efficiency: 0.250 0.500

Background (cpm): 0 217
MDC (dpm/100 cm?): 48 803
Gross (cpm) Net (dpm/100 cm?)

Location | Alpha Beta Alpha Beta
1 0 445 0 2,562
2 3 402 48 2,079
3 0 326 0 1,225
4 2 279 32 697
5 2 331 32 1,281
6 0 331 0 1,281
7 0 274 0 640
8 2 276 32 663
9 1 347 16 1,461
10 3 352 48 1,517
11 0 411 0 2,180
12 2 379 32 1,820
13 1 326 16 1,225
14 2 356 32 1,562
15 0 406 0 2,124
16 2 435 32 2,449
Count 16 16 16 16
Minimum 0 274 0 640
Maximum 3 445 48 2,562
Range 3 171 48 1,921
Median 15 350 24.2 1,489
Mean 1.3 355 20.2 1,548
Std Dev 11 54 18.2 612

Contract No. 114579 Cabrera Services, Inc. Appendix B
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Radioactive Materials Handling Facility Building Surveys Combined Summary Report

Static Measurement Data - Other Areas

Page 1 of 2
Building 4621 - Exterior Roof Building 4665 - Exterior Roof
Ludlum 2360 S/N: 177184 Ludlum 2360 S/N: 177184
Ludlum 43-93 S/N: PR199841 Ludlum 43-93 S/N: PR199841
Date Collected: 05/11/07 Date Collected: 05/10/07

Alpha Beta Alpha Beta

Instrument Efficiency: 0.236 0.146 Instrument Efficiency:  0.236 0.146

Surface Efficiency:  0.250 0.500 Surface Efficiency: 0.250 0.500

Background (cpm): 1 240 Background (cpm): 0 190

MDC (dpm/100 cm?): 130 1,028 MDC (dpm/100 cm?): 51 919
Gross (cpm) Net (dpm/100 cm?) Gross (cpm) Net (dpm/100 cm?)

Location | Alpha Beta Alpha Beta Location | Alpha Beta Alpha Beta
1 16 296 254 767 1 20 330 339 1,918
2 20 302 322 849 2 18 374 305 2,521
3 23 287 373 644 3 18 356 305 2,274
4 25 286 407 630 4 22 387 373 2,699
5 16 305 254 890 5 17 347 288 2,151
6 17 341 288 2,068
7 16 441 271 3,438
8 20 476 339 3,918
9 23 361 390 2,342
10 19 436 322 3,370
Count 5 5 5 5] Count 10 10 10 10
Minimum 16 286 254 630| Minimum 16 330 271 1,918
Maximum 25 305 407 890 Maximum 23 476 390 3,918
Range 9 19 153 260 Range 7 146 119 2,000
Median 20.0 296 322.0 767] Median 185 368 313.6 2,432
Mean 20.0 295 322.0 756 Mean 19.0 385 322.0 2,670
Std Dev 4.1 9 68.8 118] Std Dev 2.3 49 38.3 677

Contract No. 114579 Cabrera Services, Inc. Appendix B
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Radioactive Materials Handling Facility Building Surveys

Static Measurement Data - Other Areas

Page 2 of 2

Building 4688 - Exterior Roof
Ludlum 2360 S/N: 177184

Ludlum 43-93 S/N: PR199841

Date Collected: 05/11/07

Alpha Beta

Instrument Efficiency:  0.236 0.146

Surface Efficiency: 0.250 0.500

Background (cpm): 1 240

MDC (dpm/100 cm?): 130 1,028

Gross (cpm) Net (dpm/100 cm?)

Location | Alpha Beta Alpha Beta
1 22 266 356 356
2 15 265 237 342
3 18 287 288 644
4 18 292 288 712
Count 4 4 4 4
Minimum 15 265 237 342
Maximum 22 292 356 712
Range 7 27 119 370
Median 18.0 277 288.1 500
Mean 18.3 278 292.4 514
Std Dev 2.9 14 48.7 192

Contract No. 114579 Cabrera Services, Inc.

Combined Summary Report

Appendix B
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Radioactive Materials Handling Facility Building Surveys

Smear Sample Data - Building 4022

Building 4022 - Lower North Wall
Ludlum 2929 S/N: 171590

Ludlum 43-10-1 S/N: PR174813

Date Counted: 06/25/07

Instrument Efficiency:
Surface Efficiency:
Background (cpm):

MDC (dpm/100 cm?):

Building 4022 - Upper North Wall

Page 1 0of 8
Alpha Beta
0.395 0.271
1.000 1.000
0.3 53.5
14 137

Combined Summary Report

Ludlum 2929 S/N: 147736

Ludlum 43-10-1 S/N: PR150788

Date Counted: 08/15/07

Instrument Efficiency:
Surface Efficiency:
Background (cpm):

MDC (dpm/100 cm?):

Alpha Beta

0.360 0.205

1.000 1.000
0.1 64.7
12 197

Gross (cpm) Net (dpm/100 cm?) Gross (cpm) Net (dpm/100 cm?)

Location | Alpha Beta Alpha Beta Location | Alpha Beta Alpha Beta
1 1 57 2 13 21 0 71 0 31
2 0 51 -1 -9 22 0 66 0 6
3 0 52 -1 -6 23 1 76 3 55
4 0 62 -1 31 24 0 78 0 65
5 1 64 2 39 25 0 71 0 31
6 0 50 -1 -13 26 1 72 3 36
7 0 54 -1 2 27 1 75 3 50
8 0 55 -1 6 28 0 67 0 11
9 1 51 2 -9 29 1 68 3 16
10 1 53 2 -2 30 0 66 0 6
11 0 49 -1 -17 31 0 74 0 45
12 0 42 -1 -42 32 0 72 0 36
13 0 52 -1 -6 33 0 74 0 45
14 0 48 -1 -20 34 0 63 0 -8
15 0 51 -1 -9 35 0 78 0 65
16 1 60 2 24 36 0 64 0 -3
17 1 61 2 28 37 0 71 0 31
18 1 55 2 6 38 1 61 3 -18
19 1 50 2 -13 39 1 71 3 31
20 1 59 2 20 40 1 59 3 -28
41 1 69 3 21
Count 20 20 20 20] Count 21 21 21 21
Minimum 0 42 -1 -42] Minimum 0 59 0 -28
Maximum 1 64 2 39| Maximum 1 78 3 65
Range 1 22 3 81] Range 1 19 3 93
Median 0.0 53 -0.8 -4 Median 0.0 71 -0.3 31
Mean 0.5 54 0.4 1] Mean 0.4 70 0.8 25
Std Dev 0.5 5 1.3 20| Std Dev 0.5 5 14 26

Contract No. 114579

Cabrera Services, Inc.

Appendix B
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Radioactive Materials Handling Facility Building Surveys

Combined Summary Report

Smear Sample Data - Building 4022

Page 2 of 8
Building 4022 - Lower East Wall #1 Building 4022 - Lower East Wall #2
Ludlum 2929 S/N: 147736 Ludlum 2929 S/N: 147736
Ludlum 43-10-1 S/N: PR150788 Ludlum 43-10-1 S/N: PR150788
Date Counted: 08/14/07 Date Counted: 08/14/07

Alpha Beta Alpha Beta

Instrument Efficiency:  0.360 0.205 Instrument Efficiency:  0.360 0.205

Surface Efficiency:  1.000 1.000 Surface Efficiency:  1.000 1.000

Background (cpm): 0.0 65.0 Background (cpm): 0.0 65.0

MDC (dpm/100 cm?2): 8 198 MDC (dpm/100 cm?): 8 198
Gross (cpm) Net (dpm/100 cm2) Gross (cpm) Net (dpm/100 cm?)

Location | Alpha Beta Alpha Beta Location | Alpha Beta Alpha Beta
1 0 84 0 93 21 1 79 3 68
2 0 83 0 88 22 0 71 0 29
3 1 71 3 29 23 0 68 0 15
4 0 66 0 5 24 1 71 3 29
5 1 69 3 20 25 0 68 0 15
6 1 64 3 -5 26 0 72 0 34
7 0 70 0 24 27 1 69 3 20
8 1 78 3 63 28 2 64 6 -5
9 0 68 0 15 29 0 63 0 -10
10 0 70 0 24 30 0 66 0 5
11 1 64 3 -5 31 0 61 0 -20
12 0 68 0 15 32 0 66 0 5
13 0 67 0 10 33 1 75 3 49
14 2 65 6 0 34 0 62 0 -15
15 0 68 0 15 35 0 66 0 5
16 1 78 3 63 36 1 68 3 15
17 1 63 3 -10 37 1 62 3 -15
18 1 75 3 49 38 0 64 0 -5
19 1 66 3 5 39 0 59 0 -29
20 1 69 3 20 40 1 70 3 24
41 0 65 0 0
42 1 61 3 -20
43 1 65 3 0
Count 20 20 20 20] Count 23 23 23 23
Minimum 0 63 0 -10] Minimum 0 59 0 -29
Maximum 2 84 6 93| Maximum 2 79 6 68
Range 2 21 6 102] Range 2 20 6 98
Median 1.0 69 2.8 17| Median 0.0 66 0.0 5
Mean 0.6 70 1.7 26] Mean 0.5 67 1.3 8
Std Dev 0.6 6 1.7 30| Std Dev 0.6 5 1.6 23

Contract No. 114579

Cabrera Services, Inc.

Appendix B
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Radioactive Materials Handling Facility Building Surveys Combined Summary Report

Smear Sample Data - Building 4022

Page 30f 8
Building 4022 - Middle East Walll Building 4022 - Upper East Wall #1
Ludlum 2929 S/N: 171590 Ludlum 2929 S/N: 147736
Ludlum 43-10-1 S/N: PR174813 Ludlum 43-10-1 S/N: PR150788
Date Counted: 06/25/07 Date Counted: 08/15/07
Alpha Beta Alpha Beta
Instrument Efficiency:  0.395 0.271 Instrument Efficiency:  0.360 0.205
Surface Efficiency:  1.000 1.000 Surface Efficiency:  1.000 1.000
Background (cpm): 0.3 53.5 Background (cpm): 0.1 64.7
MDC (dpm/100 cm2): 14 137 MDC (dpm/100 cm?): 12 197
Gross (cpm) Net (dpm/100 cm2) Gross (cpm) Net (dpm/100 cm?)
Location | Alpha Beta Alpha Beta Location | Alpha Beta Alpha Beta
1 0 56 -1 9 6 1 64 3 -3
2 0 54 -1 2 10 0 73 0 40
3 1 56 2 9 11 1 75 3 50
4 1 56 2 9 12 0 63 0 -8
5 0 59 -1 20 13 0 61 0 -18
7 0 61 -1 28 15 1 61 3 -18
8 1 48 2 -20 16 1 59 3 -28
9 1 52 2 -6 17 0 67 0 11
11 1 61 2 28 18 0 60 0 -23
14 1 55 2 6 19 0 61 0 -18
20 0 62 0 -13
21 1 66 3 6
22 0 57 0 -38
23 1 62 3 -13
24 0 74 0 45
Count 10 10 10 10l Count 15 15 15 15
Minimum 0 48 -1 -20] Minimum 0 57 0 -38
Maximum 1 61 2 28] Maximum 1 75 3 50
Range 1 13 3 48| Range 1 18 3 88
Median 1.0 56 1.8 9] Median 0.0 62 -0.3 -13
Mean 0.6 56 0.8 8] Mean 0.4 64 0.8 -2
Std Dev 0.5 4 1.3 15| Std Dev 0.5 6 14 27

Contract No. 114579

Cabrera Services, Inc.

Appendix B
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Radioactive Materials Handling Facility Building Surveys Combined Summary Report

Smear Sample Data - Building 4022

Page 4 of 8
Building 4022 - Upper East Wall #2 Building 4022 - Lower South Wall
Ludlum 2929 S/N: 147736 Ludlum 2929 S/N: 171590
Ludlum 43-10-1 S/N: PR150788 Ludlum 43-10-1 S/N: PR174813
Date Counted: 08/15/07 Date Counted: 06/25/07

Alpha Beta Alpha Beta

Instrument Efficiency:  0.360 0.205 Instrument Efficiency:  0.395 0.271

Surface Efficiency:  1.000 1.000 Surface Efficiency:  1.000 1.000

Background (cpm): 0.1 64.7 Background (cpm): 0.3 53.5

MDC (dpm/100 cm2): 12 197 MDC (dpm/100 cm?): 14 137
Gross (cpm) Net (dpm/100 cm2) Gross (cpm) Net (dpm/100 cm?)

Location | Alpha Beta Alpha Beta Location | Alpha Beta Alpha Beta
25 1 67 3 11 1 1 50 2 -13
26 0 66 0 6 2 1 67 2 50
27 0 65 0 1 3 3 52 7 -6
28 0 67 0 11 4 1 51 2 -9
29 0 77 0 60 5 0 58 -1 17
30 1 65 3 1 6 1 54 2 2
31 0 75 0 50 7 0 53 -1 -2
32 0 71 0 31 8 1 53 2 -2
33 1 66 3 6 9 0 53 -1 -2
34 0 67 0 11 10 0 44 -1 -35
35 1 66 3 6 11 1 55 2 6
36 0 68 0 16 12 1 52 2 -6
37 0 68 0 16 13 0 51 -1 -9
38 1 67 3 11 14 1 57 2 13
39 1 71 3 31 15 1 59 2 20
40 1 62 3 -13 16 1 62 2 31
17 2 57 4 13
18 0 60 -1 24
19 0 56 -1 9
20 1 55 2 6
Count 16 16 16 16| Count 20 20 20 20
Minimum 0 62 0 -13] Minimum 0 44 -1 -35
Maximum 1 77 3 60]Maximum 3 67 7 50
Range 1 15 3 73] Range 3 23 8 85
Median 0.0 67 -0.3 11| Median 1.0 55 1.8 4
Mean 0.4 68 0.9 16] Mean 0.8 55 1.3 5
Std Dev 0.5 4 1.4 19| Std Dev 0.8 5 1.9 18

Contract No. 114579 Cabrera Services, Inc. Appendix B
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Radioactive Materials Handling Facility Building Surveys

Combined Summary Report

Smear Sample Data - Building 4022

Page 50of 8
Building 4022 - Upper South Wall Building 4022 - Lower West Wall
Ludlum 2929 S/N: 147736 Ludlum 2929 S/N: 171590
Ludlum 43-10-1 S/N: PR150788 Ludlum 43-10-1 S/N: PR174813
Date Counted: 08/14/07 Date Counted: 06/25/07
Alpha Beta Alpha Beta
Instrument Efficiency:  0.360 0.205 Instrument Efficiency:  0.395 0.271
Surface Efficiency:  1.000 1.000 Surface Efficiency:  1.000 1.000
Background (cpm): 0.0 65.0 Background (cpm): 0.3 53.5
MDC (dpm/100 cm?): 8 198 MDC (dpm/100 cm?): 14 137
Gross (cpm) Net (dpm/100 cm?) Gross (cpm) Net (dpm/100 cm?)
Location | Alpha Beta Alpha Beta Location | Alpha Beta Alpha Beta
21 1 73 3 39 1 1 59 2 20
22 0 65 0 0 2 1 50 2 -13
23 0 77 0 59 3 0 63 -1 35
24 2 63 6 -10 4 1 54 2 2
25 1 69 3 20 5 1 44 2 -35
26 1 68 3 15 6 0 49 -1 -17
27 2 85 6 98 7 1 59 2 20
28 1 66 3 5 8 1 56 2 9
29 1 66 3 5 9 1 63 2 35
30 2 67 6 10 10 1 51 2 -9
31 1 84 3 93 11 0 49 -1 -17
32 0 71 0 29 12 0 46 -1 -28
33 1 79 3 68 13 0 67 -1 50
34 1 71 3 29 14 1 47 2 -24
35 1 66 3 5 15 1 70 2 61
36 1 62 3 -15 16 0 48 -1 -20
37 1 68 3 15 17 1 61 2 28
38 1 80 3 73 18 1 58 2 17
39 1 68 3 15 19 1 62 2 31
40 1 65 3 0 20 0 56 -1 9
41 1 65 3 0
Count 21 21 21 21] Count 20 20 20 20
Minimum 0 62 0 -15] Minimum 0 44 -1 -35
Maximum 2 85 6 98] Maximum 1 70 2 61
Range 2 23 6 112] Range 1 26 3 96
Median 1.0 68 2.8 15| Median 1.0 56 1.8 9
Mean 1.0 70 2.8 26] Mean 0.7 56 0.9 8
Std Dev 0.5 7 15 33| Std Dev 0.5 7 1.2 27

Contract No.

114579

Cabrera Services, Inc.

Appendix B
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Radioactive Materials Handling Facility Building Surveys

Smear Sample Data - Building 4022

Building 4022 - Upper West Walll
Ludlum 2929 S/N: 147736

Ludlum 43-10-1 S/N: PR150788

Date Counted: 08/15/07

Instrument Efficiency:
Surface Efficiency:
Background (cpm):

MDC (dpm/100 cm?):

Gross (cpm)

Page 6 of 8
Alpha Beta
0.360 0.205
1.000 1.000
0.1 64.7
12 197

Net (dpm/100 cm?)

Combined Summary Report

Building 4022 - Ceiling #1
Ludlum 2929 S/N: 147736

Ludlum 43-10-1 S/N: PR150788

Date Counted: 08/15/07

Instrument Efficiency:
Surface Efficiency:
Background (cpm):

MDC (dpm/100 cm?):

Gross (cpm)

Alpha Beta

0.360 0.205

1.000 1.000
0.1 64.7
12 197

Net (dpm/100 cm?)

Location | Alpha Beta Alpha Beta Location | Alpha Beta Alpha Beta
21 1 73 3 40 1 0 63 0 -8
22 1 69 3 21 2 1 70 3 26
23 1 76 3 55 3 0 68 0 16
24 0 70 0 26 4 1 76 3 55
25 1 63 3 -8 5 1 77 3 60
26 0 64 0 -3 6 1 74 3 45
27 0 60 0 -23 7 1 68 3 16
28 0 67 0 11 8 0 92 0 133
29 1 65 3 1 9 0 67 0 11
30 1 66 3 6 10 1 64 3 -3
31 0 64 0 -3 11 1 71 3 31
32 2 67 5 11 12 0 72 0 36
33 1 78 3 65 13 1 66 3 6
34 1 68 3 16 14 0 86 0 104
35 0 70 0 26 15 0 78 0 65
36 0 78 0 65 16 1 87 3 109
37 1 65 3 1 17 1 87 3 109
38 0 68 0 16 18 0 76 0 55
39 0 65 0 1 19 1 81 3 80
40 1 77 3 60 20 0 80 0 75
41 1 53 3 -57
42 0 68 0 16

Count 22 22 22 22| Count 20 20 20 20
Minimum 0 53 0 -57] Minimum 0 63 0 -8
Maximum 2 78 5 65]Maximum 1 92 3 133

Range 2 25 6 122] Range 1 29 3 141
Median 1.0 68 25 14| Median 1.0 75 25 50

Mean 0.6 68 1.4 16] Mean 0.6 75 1.3 51
Std Dev N/A N/A N/A N/A] Std Dev 0.5 8 14 41

Contract No. 114579

Cabrera Services, Inc.

Appendix B
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Radioactive Materials Handling Facility Building Surveys

Smear Sample Data - Building 4022

Building 4022 - Ceiling #2
Ludlum 2929 S/N: 147736

Ludlum 43-10-1 S/N: PR150788

Date Counted: 08/15/07

Instrument Efficiency:
Surface Efficiency:
Background (cpm):

MDC (dpm/100 cm?):

Page 7 of 8
Alpha Beta
0.360 0.205
1.000 1.000
0.1 64.7
12 197

Combined Summary Report

Building 4022 - Crane #1
Ludlum 2929 S/N: 147736

Ludlum 43-10-1 S/N: PR150788

Date Counted: 08/15/07

Instrument Efficiency:
Surface Efficiency:
Background (cpm):

MDC (dpm/100 cm?):

Alpha Beta

0.360 0.205

1.000 1.000
0.1 64.7
12 197

Gross (cpm) Net (dpm/100 cm?) Gross (cpm) Net (dpm/100 cm?)

Location | Alpha Beta Alpha Beta Location | Alpha Beta Alpha Beta
21 1 80 3 75 1 0 71 0 31
22 0 82 0 84 2 1 76 3 55
23 1 83 3 89 3 0 66 0 6
24 0 81 0 80 4 0 75 0 50
25 1 72 3 36 5 0 70 0 26
26 0 65 0 1 6 1 60 3 -23
27 0 71 0 31 7 1 65 3 1
28 2 66 5 6 8 1 63 3 -8
29 0 66 0 6 9 0 63 0 -8
30 1 74 3 45 10 1 73 3 40
31 0 79 0 70 11 0 66 0 6
32 0 65 0 1 12 1 65 3 1
33 1 70 3 26 13 0 68 0 16
34 0 74 0 45 14 1 73 3 40
35 1 63 3 -8 15 0 74 0 45
36 0 68 0 16 16 0 67 0 11
37 0 79 0 70 17 0 70 0 26
38 1 74 3 45 18 1 61 3 -18
39 0 71 0 31 19 0 73 0 40
40 0 66 0 6 20 0 57 0 -38
Count 20 20 20 20] Count 20 20 20 20
Minimum 0 63 0 -8| Minimum 0 57 0 -38
Maximum 2 83 5 89| Maximum 1 76 3 55
Range 2 20 6 98] Range 1 19 3 93
Median 0.0 72 -0.3 33] Median 0.0 68 -0.3 14
Mean 0.5 72 1.0 38] Mean 0.4 68 0.8 15
Std Dev 0.6 6 1.7 31| Std Dev 0.5 5 14 26

Contract No. 114579

Cabrera Services, Inc.

Appendix B
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Radioactive Materials Handling Facility Building Surveys

Contract No. 114579

Smear Sample Data - Building 4022

Page 8 of 8

Building 4022 - Crane #2
Ludlum 2929 S/N: 147736

Ludlum 43-10-1 S/N: PR150788

Date Counted: 08/15/07

Instrument
Surface

Efficiency:
Efficiency:

Background (cpm):
MDC (dpm/100 cm?):

Gross (cpm)

Alpha Beta

0.360 0.205

1.000 1.000
0.1 64.7
12 197

Net (dpm/100 cm?)

Location | Alpha Beta Alpha Beta
21 1 71 3 31
22 1 62 3 -13
23 1 63 3 -8
24 0 70 0 26
25 0 66 0 6
26 0 75 0 50
27 0 62 0 -13
28 0 70 0 26
29 0 60 0 -23
30 1 69 3 21
31 1 74 3 45
32 0 58 0 -33
33 1 71 3 31
34 1 64 3 -3
35 1 70 3 26
36 1 63 3 -8
37 1 67 3 11
38 1 72 3 36
39 1 72 3 36
40 0 63 0 -8
Count 20 20 20 20
Minimum 0 58 0 -33
Maximum 1 75 3 50
Range 1 17 3 83
Median 1.0 68 25 16
Mean 0.6 67 1.4 12
Std Dev 0.5 5 1.4 24

Cabrera Services, Inc.

Combined Summary Report

Appendix B
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Radioactive Materials Handling Facility Building Surveys

Combined Summary Report

Smear Sample Data - Building 4075

Page 1 of 3
North Wall East Wall
Ludlum 2929 S/N: 152268 Ludlum 2929 S/N: 152268
Ludlum 43-10-1 S/N: PR156426 Ludlum 43-10-1 S/N: PR156426
Date Counted: 05/08/07 Date Counted: 05/09/07
Alpha Beta Alpha Beta
Instrument Efficiency:  0.381 0.183 Instrument Efficiency:  0.381 0.183
Surface Efficiency:  1.000 1.000 Surface Efficiency:  1.000 1.000
Background (cpm): 0.2 58.8 Background (cpm): 0.1 58.0
MDC (dpm/100 cm?): 13 211 MDC (dpm/100 cm?): 12 210
Gross (cpm) Net (dpm/100 cm?) Gross (cpm) Net (dpm/100 cm?)
Location | Alpha Beta Alpha Beta Location | Alpha Beta Alpha Beta
1 2 58 5 -4 1 0 56 0 -11
2 1 56 2 -15 2 0 55 0 -16
3 0 51 -1 -43 3 0 61 0 16
4 1 52 2 -37 4 0 58 0 0
5 0 56 -1 -15 5 1 46 2 -66
6 1 54 2 -26 6 0 60 0 11
7 0 50 -1 -48 7 0 65 0 38
8 0 50 -1 -48 8 0 55 0 -16
9 0 53 -1 -32 9 0 50 0 -44
10 0 56 -1 -15 10 0 61 0 16
11 1 56 2 -15 11 0 62 0 22
12 1 61 2 12 12 0 68 0 55
13 0 56 -1 -15 13 0 61 0 16
14 0 48 -1 -59 14 0 55 0 -16
15 0 64 -1 28 15 1 52 2 -33
16 0 56 -1 -15
17 0 52 -1 -37
18 0 55 -1 -21
Count 18 18 18 18] Count 15 15 15 15
Minimum 0 48 -1 -59] Minimum 0 46 0 -66
Maximum 2 64 5 28| Maximum 1 68 2 55
Range 2 16 5 87] Range 1 22 3 120
Median 0.0 56 -0.5 -18] Median 0.0 58 -0.3 0
Mean 0.4 55 0.5 -23] Mean 0.1 58 0.1 -2
Std Dev 0.6 4 1.6 22| Std Dev 0.4 6 0.9 32

Contract No. 114579

Cabrera Services, Inc.

Appendix B
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Radioactive Materials Handling Facility Building Surveys Combined Summary Report

Smear Sample Data - Building 4075

Page 2 of 3
South Wall West Wall
Ludlum 2929 S/N: 152268 Ludlum 2929 S/N: 152268
Ludlum 43-10-1 S/N: PR156426 Ludlum 43-10-1 S/N: PR156426
Date Counted: 05/09/07 Date Counted: 05/08/07
Alpha Beta Alpha Beta
Instrument Efficiency:  0.381 0.183 Instrument Efficiency:  0.381 0.183
Surface Efficiency:  1.000 1.000 Surface Efficiency:  1.000 1.000
Background (cpm): 0.1 58.0 Background (cpm): 0.2 58.8
MDC (dpm/100 cm?): 12 210 MDC (dpm/100 cm?): 13 211
Gross (cpm) Net (dpm/100 cm?) Gross (cpm) Net (dpm/100 cm?)
Location | Alpha Beta Alpha Beta Location | Alpha Beta Alpha Beta
1 0 61 0 16 1 0 68 -1 50
2 0 55 0 -16 2 1 48 2 -59
3 0 53 0 -27 3 1 56 2 -15
4 0 56 0 -11 4 0 49 -1 -54
5 0 50 0 -44 5 0 43 -1 -86
6 0 49 0 -49 6 0 50 -1 -48
7 0 58 0 0 7 0 48 -1 -59
8 0 63 0 27 8 0 55 -1 -21
9 0 50 0 -44 9 0 61 -1 12
10 0 65 0 38 10 0 54 -1 -26
11 0 55 0 -16 11 0 58 -1 -4
12 0 50 0 -44 12 0 53 -1 -32
13 1 52 2 -33 13 0 54 -1 -26
14 1 69 2 60 14 1 65 2 34
15 0 66 0 44 15 0 48 -1 -59
16 0 63 0 27
17 1 47 2 -60
18 0 59 0 5
Count 18 18 18 18] Count 15 15 15 15
Minimum 0 47 0 -60] Minimum 0 43 -1 -86
Maximum 1 69 2 60| Maximum 1 68 2 50
Range 1 22 3 120] Range 1 25 3 137
Median 0.0 56 -0.3 -14] Median 0.0 54 -0.5 -26
Mean 0.2 57 0.2 -71 Mean 0.2 54 0.0 -26
Std Dev 0.4 7 1.0 36] Std Dev 0.4 7 1.1 37

Contract No. 114579 Cabrera Services, Inc. Appendix B
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Radioactive Materials Handling Facility Building Surveys

Contract No. 114579

Smear Sample Data - Building 4075

Page 30f 3
Ceiling

Ludlum 2929 S/N: 152268

Ludlum 43-10-1 S/N: PR156426

Date Counted: 05/09/07

Alpha Beta

Instrument Efficiency:  0.381 0.183

Surface Efficiency:  1.000 1.000

Background (cpm): 0.1 58
MDC (dpm/100 cm?): 12 210
Gross (cpm) Net (dpm/100 cm?)

Location | Alpha Beta Alpha Beta
1 0 53 0 -27
2 0 50 0 -44
3 0 58 0 0
4 0 64 0 33
5 1 56 2 -11
6 0 57 0 -5
7 0 46 0 -66
8 0 52 0 -33
9 0 52 0 -33
10 0 51 0 -38
11 0 57 0 -5
12 0 46 0 -66
13 0 59 0 5
14 0 42 0 -87
15 1 56 2 -11
16 1 47 2 -60
17 0 45 0 -71
18 0 49 0 -49
19 1 55 2 -16
20 1 51 2 -38
21 0 50 0 -44
Count 21 21 21 21
Minimum 0 42 0 -87
Maximum 1 64 2 33
Range 1 22 3 120
Median 0.0 52 -0.3 -33
Mean 0.2 52 0.4 -32
Std Dev 0.4 5 1.1 30

Cabrera Services, Inc.

Combined Summary Report

Appendix B
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Radioactive Materials Handling Facility Building Surveys

Posts/Beams

Ludlum 2929 S/N: 152268

Ludlum 43-10-1 S/N: PR156426

Date Counted: 05/22/07

Instrument Efficiency:

Surface Efficiency:
Background (cpm):
MDC (dpm/100 cm?):

Gross (cpm)

Page 1 of 1
Alpha Beta
0.381 0.183
1.000 1.000
0.1 57.2
12 209

Net (dpm/100 cm?)

Combined Summary Report

Smear Sample Data - Building 4563

Ceiling

Ludlum 2929 S/N: 152268

Ludlum 43-10-1 S/N: PR156426

Date Counted: 05/22/07

Instrument Efficiency:
Surface Efficiency:
Background (cpm):

MDC (dpm/100 cm?):

Gross (cpm)

Alpha Beta
0.381 0.183
1.000 1.000
0.1 57.2
12 209

Net (dpm/100 cm?)

Location | Alpha Beta Alpha Beta Location | Alpha Beta Alpha Beta
1w 0 64 0 37 1 1 57 2 -1
2W 0 71 0 75 2 1 61 2 21
3N 1 56 2 -7 3 1 63 2 32
4N 0 55 0 -12 4 1 52 2 -28
5N 0 46 0 -61 5 1 55 2 -12
6N 0 63 0 32 6 0 46 0 -61
7N 0 57 0 -1 7 0 52 0 -28
8N 0 64 0 37 8 0 55 0 -12
1E 0 52 0 -28 9 0 58 0 4
2E 1 54 2 -17 10 0 62 0 26
3E 1 64 2 37 11 1 65 2 43
4E 1 66 2 48 12 1 62 2 26
5S 2 52 5 -28 13 2 51 5 -34
6S 1 47 2 -56 14 1 65 2 43
7S 1 58 2 4 15 1 51 2 -34

Count 15 15 15 15| Count 15 15 15 15
Minimum 0 46 0 -61] Minimum 0 46 0 -61
Maximum 2 71 5 75]Maximum 2 65 5 43

Range 2 25 5 137] Range 2 19 5 104
Median 0.0 57 -0.3 -1l Median 1.0 57 2.4 -1

Mean 0.5 58 11 4] Mean 0.7 57 1.7 -1
Std Dev 0.6 7 1.7 40] Std Dev 0.6 6 1.6 32

Contract No. 114579

Cabrera Services, Inc.

Appendix B
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Radioactive Materials Handling Facility Building Surveys Combined Summary Report

Smear Sample Data - Building 4621

Page 1 of 3
North Wall East Wall
Ludlum 2929 S/N: 152268 Ludlum 2929 S/N: 152268
Ludlum 43-10-1 S/N: PR156426 Ludlum 43-10-1 S/N: PR156426
Date Counted: 05/21/07 Date Counted: 05/21/07
Alpha Beta Alpha Beta
Instrument Efficiency:  0.381 0.183 Instrument Efficiency:  0.381 0.183
Surface Efficiency:  1.000 1.000 Surface Efficiency:  1.000 1.000
Background (cpm): 0.2 57.3 Background (cpm): 0.2 57.3
MDC (dpm/100 cm?): 13 209 MDC (dpm/100 cm?): 13 209
Gross (cpm) Net (dpm/100 cm?) Gross (cpm) Net (dpm/100 cm?)
Location | Alpha Beta Alpha Beta Location | Alpha Beta Alpha Beta
1 0 56 -1 -7 1 0 64 -1 37
2 0 56 -1 -7 2 1 60 2 15
3 0 68 -1 58 3 1 57 2 -2
4 0 62 -1 26 4 0 57 -1 -2
5 0 49 -1 -45 5 0 51 -1 -34
6 0 64 -1 37 6 0 53 -1 -23
7 0 60 -1 15 7 1 68 2 58
8 1 64 2 37 8 0 61 -1 20
9 0 53 -1 -23 9 0 60 -1 15
10 0 71 -1 75 10 1 58 2 4
11 1 59 2 9 11 0 57 -1 -2
12 1 54 2 -18 12 1 54 2 -18
13 1 57 2 -2 13 0 54 -1 -18
14 0 60 -1 15 14 1 59 2 9
15 0 60 -1 15 15 0 57 -1 -2
16 0 63 -1 31 16 0 55 -1 -13
17 0 58 -1 4
18 0 63 -1 31
Count 18 18 18 18] Count 16 16 16 16
Minimum 0 49 -1 -45] Minimum 0 51 -1 -34
Maximum 1 71 2 75| Maximum 1 68 2 58
Range 1 22 3 120] Range 1 17 3 93
Median 0.0 60 -0.5 15| Median 0.0 57 -0.5 -2
Mean 0.2 60 0.1 14| Mean 0.4 58 0.5 3
Std Dev 0.4 5 11 29| Std Dev 0.5 4 1.3 23

Contract No. 114579 Cabrera Services, Inc. Appendix B
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Radioactive Materials Handling Facility Building Surveys Combined Summary Report

Smear Sample Data - Building 4621

Page 2 of 3
South Wall West Wall
Ludlum 2929 S/N: 152268 Ludlum 2929 S/N: 152268
Ludlum 43-10-1 S/N: PR156426 Ludlum 43-10-1 S/N: PR156426
Date Counted: 05/21/07 Date Counted: 05/21/07
Alpha Beta Alpha Beta
Instrument Efficiency:  0.381 0.183 Instrument Efficiency:  0.381 0.183
Surface Efficiency:  1.000 1.000 Surface Efficiency:  1.000 1.000
Background (cpm): 0.2 57.3 Background (cpm): 0.2 57.3
MDC (dpm/100 cm?): 13 209 MDC (dpm/100 cm?): 13 209
Gross (cpm) Net (dpm/100 cm?) Gross (cpm) Net (dpm/100 cm?)
Location | Alpha Beta Alpha Beta Location | Alpha Beta Alpha Beta
1 0 68 -1 58 1 0 47 -1 -56
2 0 56 -1 -7 2 0 66 -1 48
3 0 53 -1 -23 3 0 55 -1 -13
4 0 54 -1 -18 4 1 57 2 -2
5 0 45 -1 -67 5 0 61 -1 20
6 1 58 2 4 6 1 58 2 4
7 0 44 -1 -73 7 0 56 -1 -7
8 1 58 2 4 8 1 57 2 -2
9 0 57 -1 -2 9 1 44 2 -73
10 0 67 -1 53 10 1 56 2 -7
11 0 55 -1 -13 11 0 46 -1 -62
12 0 62 -1 26 12 0 54 -1 -18
13 0 47 -1 -56 13 0 52 -1 -29
14 0 54 -1 -18 14 0 61 -1 20
15 1 60 2 15 15 1 63 2 31
16 0 62 -1 26 16 1 60 2 15
17 0 54 -1 -18
18 0 59 -1 9
Count 18 18 18 18] Count 16 16 16 16
Minimum 0 44 -1 -73]| Minimum 0 44 -1 -73
Maximum 1 68 2 58] Maximum 1 66 2 48
Range 1 24 3 131] Range 1 22 3 120
Median 0.0 57 -0.5 -4 Median 0.0 57 -0.5 -4
Mean 0.2 56 -0.1 -6| Mean 0.4 56 0.6 -8
Std Dev 0.4 7 1.0 36] Std Dev 0.5 6 1.3 34
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Radioactive Materials Handling Facility Building Surveys

Contract No. 114579

Smear Sample Data - Building 4621

Page 30f 3
Ceiling

Ludlum 2929 S/N: 152268

Ludlum 43-10-1 S/N: PR156426

Date Counted: 05/21/07

Alpha Beta

Instrument Efficiency:  0.381 0.183

Surface Efficiency:  1.000 1.000

Background (cpm): 0.2 57.3

MDC (dpm/100 cm?): 13 209

Gross (cpm) Net (dpm/100 cm?)

Location | Alpha Beta Alpha Beta
1 0 54 -1 -18
2 0 57 -1 -2
3 0 59 -1 9
4 0 61 -1 20
5 0 55 -1 -13
6 0 57 -1 -2
7 0 53 -1 -23
8 1 53 2 -23
9 1 58 2 4
10 0 56 -1 -7
11 1 54 2 -18
12 0 52 -1 -29
13 0 53 -1 -23
14 0 57 -1 -2
15 0 58 -1 4
Count 15 15 15 15
Minimum 0 52 -1 -29
Maximum 1 61 2 20
Range 1 9 3 49
Median 0.0 56 -0.5 -7
Mean 0.2 56 0.0 -8
Std Dev 0.4 3 11 14

Cabrera Services, Inc.

Combined Summary Report

Appendix B
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Radioactive Materials Handling Facility Building Surveys

Smear Sample Data - Building 4658

Floor and Lower Walls
Ludlum 2929 S/N: 152268

Ludlum 43-10-1 S/N: PR156426

Date Counted: 05/07/07

Instrument Efficiency:
Surface Efficiency:
Background (cpm):

MDC (dpm/100 cm?):

Page 1 of 1
Alpha Beta
0.381 0.183
1.000 1.000
0.1 55.6
12 206

Combined Summary Report

Upper Walls and Ceiling
Ludlum 2929 S/N: 152268

Ludlum 43-10-1 S/N: PR156426

Date Counted: 05/07/07

Instrument Efficiency:
Surface Efficiency:
Background (cpm):

MDC (dpm/100 cm?):

Alpha Beta
0.381 0.183
1.000 1.000
0.1 55.6
12 206

Gross (cpm) Net (dpm/100 cm?) Gross (cpm) Net (dpm/100 cm?)
Location | Alpha Beta Alpha Beta Location | Alpha Beta Alpha Beta
1F 0 55 0 -3 1C 0 55 0 -3
2F 0 60 0 24 2C 0 47 0 -47
3F 0 56 0 2 3C 1 51 2 -25
4F 1 53 2 -14 4C 0 56 0 2
5F 0 62 0 35 5C 0 49 0 -36
6F 1 56 2 2 6C 1 56 2 2
7F 1 50 2 -31 1IN 1 59 2 19
8F 1 57 2 8 2N 1 59 2 19
9F 0 59 0 19 1w 0 58 0 13
10F 1 51 2 -25 2W 0 55 0 -3
aw 0 65 0 51 3wW 1 55 2 -3
5W 0 57 0 8 1E 0 56 0 2
6W 0 47 0 -47 2E 0 55 0 -3
W 0 52 0 -20 3E 0 56 0 2
4E 0 54 0 -9
5E 0 48 0 -42
6E 0 55 0 -3
7E 0 52 0 -20
Count 18 18 18 18] Count 14 14 14 14
Minimum 0 a7 0 -47| Minimum 0 47 0 -47
Maximum 1 65 2 51| Maximum 1 59 2 19
Range 1 18 3 98] Range 1 12 3 66
Median 0.0 55 -0.3 -3 Median 0.0 56 -0.3 -1
Mean 0.3 55 0.5 -41 Mean 0.4 55 0.7 -4
Std Dev 0.5 5 1.2 26| Std Dev 0.5 4 1.3 19

Contract No. 114579

Cabrera Services, Inc.
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Radioactive Materials Handling Facility Building Surveys Combined Summary Report

Smear Sample Data - Building 4621

Page 1 of 3
North Wall East Wall
Ludlum 2929 S/N: 152268 Ludlum 2929 S/N: 152268
Ludlum 43-10-1 S/N: PR156426 Ludlum 43-10-1 S/N: PR156426
Date Counted: 05/15/07 Date Counted: 05/15/07
Alpha Beta Alpha Beta
Instrument Efficiency:  0.381 0.183 Instrument Efficiency:  0.381 0.183
Surface Efficiency:  1.000 1.000 Surface Efficiency:  1.000 1.000
Background (cpm): 0.1 58.5 Background (cpm): 0.1 58.5
MDC (dpm/100 cm?): 12 211 MDC (dpm/100 cm?): 12 211
Gross (cpm) Net (dpm/100 cm?) Gross (cpm) Net (dpm/100 cm?)
Location | Alpha Beta Alpha Beta Location | Alpha Beta Alpha Beta
1 0 55 0 -19 1 1 57 2 -8
2 1 62 2 19 2 1 56 2 -14
3 1 51 2 -41 3 1 63 2 25
4 1 57 2 -8 4 1 57 2 -8
5 0 61 0 14 5 0 59 0 3
6 1 52 2 -36 6 0 51 0 -41
7 0 54 0 -25 7 0 55 0 -19
8 0 71 0 68 8 1 58 2 -3
9 0 51 0 -41 9 0 63 0 25
10 0 54 0 -25 10 0 56 0 -14
11 0 63 0 25 11 0 52 0 -36
12 0 65 0 36 12 0 59 0 3
13 1 52 2 -36 13 0 53 0 -30
14 0 62 0 19 14 0 57 0 -8
15 0 56 0 -14 15 0 59 0 3
Count 15 15 15 15| Count 15 15 15 15
Minimum 0 51 0 -41| Minimum 0 51 0 -41
Maximum 1 71 2 68| Maximum 1 63 2 25
Range 1 20 3 109] Range 1 12 3 66
Median 0.0 56 -0.3 -14] Median 0.0 57 -0.3 -8
Mean 0.3 58 0.6 -4] Mean 0.3 57 0.6 -8
Std Dev 0.5 6 1.3 33| Std Dev 0.5 3 1.3 19

Contract No. 114579

Cabrera Services, Inc.
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Radioactive Materials Handling Facility Building Surveys Combined Summary Report

Smear Sample Data - Building 4621

Page 2 of 3
South Wall West Wall
Ludlum 2929 S/N: 152268 Ludlum 2929 S/N: 152268
Ludlum 43-10-1 S/N: PR156426 Ludlum 43-10-1 S/N: PR156426
Date Counted: 05/15/07 Date Counted: 05/15/07
Alpha Beta Alpha Beta
Instrument Efficiency:  0.381 0.183 Instrument Efficiency:  0.381 0.183
Surface Efficiency:  1.000 1.000 Surface Efficiency:  1.000 1.000
Background (cpm): 0.1 58.5 Background (cpm): 0.1 58.5
MDC (dpm/100 cm?): 12 211 MDC (dpm/100 cm?): 12 211
Gross (cpm) Net (dpm/100 cm?) Gross (cpm) Net (dpm/100 cm?)
Location | Alpha Beta Alpha Beta Location | Alpha Beta Alpha Beta
1 0 62 0 19 1 0 50 0 -46
2 0 55 0 -19 2 0 53 0 -30
3 0 63 0 25 3 0 47 0 -63
4 0 60 0 8 4 0 53 0 -30
5 1 58 2 -3 5 0 59 0 3
6 1 56 2 -14 6 0 52 0 -36
7 0 59 0 3 7 1 57 2 -8
8 0 45 0 -74 8 0 76 0 96
9 0 54 0 -25 9 0 63 0 25
10 1 55 2 -19 10 0 51 0 -41
11 1 61 2 14 11 0 56 0 -14
12 0 56 0 -14 12 1 51 2 -41
13 0 43 0 -85 13 0 57 0 -8
14 1 50 2 -46 14 0 60 0 8
15 1 58 2 -3 15 1 54 2 -25
Count 15 15 15 15| Count 15 15 15 15
Minimum 0 43 0 -85] Minimum 0 47 0 -63
Maximum 1 63 2 25| Maximum 1 76 2 96
Range 1 20 3 109] Range 1 29 3 158
Median 0.0 56 -0.3 -14] Median 0.0 54 -0.3 -25
Mean 0.4 56 0.8 -15] Mean 0.2 56 0.3 -14
Std Dev 0.5 6 1.3 32| Std Dev 0.4 7 11 38

Contract No. 114579

Cabrera Services, Inc.
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Radioactive Materials Handling Facility Building Surveys Combined Summary Report

Smear Sample Data - Building 4621
Page 30f 3
Ceiling
Ludlum 2929 S/N: 152268
Ludlum 43-10-1 S/N: PR156426
Date Counted: 05/15/07
Alpha Beta
Instrument Efficiency:  0.381 0.183
Surface Efficiency:  1.000 1.000

Background (cpm): 0.1 58.5
MDC (dpm/100 cm?): 12 211
Gross (cpm) Net (dpm/100 cm?)

Location | Alpha Beta Alpha Beta
1 0 55 0 -19
2 0 50 0 -46
3 1 56 2 -14
4 0 59 0 3
5 0 54 0 -25
6 0 60 0 8
7 1 58 2 -3
8 0 66 0 41
9 0 55 0 -19
10 0 55 0 -19
11 0 48 0 -57
12 1 53 2 -30
13 0 57 0 -8
14 0 56 0 -14
15 1 52 2 -36
16 0 62 0 19
Count 16 16 16 16
Minimum 0 48 0 -57
Maximum 1 66 2 41
Range 1 18 3 98
Median 0.0 56 -0.3 -16
Mean 0.3 56 0.4 -14
Std Dev 0.4 4 1.2 24
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Radioactive Materials Handling Facility Building Surveys Combined Summary Report

Smear Sample Data - Areas Outside Survey Units

Page 1 of 2
Building 4075 - Exterior Wall Building 4075 - Exterior Roof
Ludlum 2929 S/N: 152268 Ludlum 2929 S/N: 152268
Ludlum 43-10-1 S/N: PR156426 Ludlum 43-10-1 S/N: PR156426
Date Counted: 05/10/07 Date Counted: 05/10/07

Alpha Beta Alpha Beta

Instrument Efficiency:  0.381 0.183 Instrument Efficiency:  0.381 0.183

Surface Efficiency:  1.000 1.000 Surface Efficiency:  1.000 1.000

Background (cpm): 0.2 56.8 Background (cpm): 0.2 56.8

MDC (dpm/100 cm?): 13 208 MDC (dpm/100 cm?): 13 208

Gross (cpm) Net (dpm/100 cm?) Gross (cpm) Net (dpm/100 cm?)

Location | Alpha Beta Alpha Beta Location | Alpha Beta Alpha Beta
6 1 55 2 -10 1 6 66 15 50
2 3 68 7 61
3 1 62 2 28
4 4 61 10 23
5 4 64 10 39
Count 1 1 1 1] Count 5 5 5 5
Minimum 1 55 2 -10] Minimum 1 61 2 23
Maximum 1 55 2 -10Maximum 6 68 15 61
Range 0 0 0 0] Range 5 7 13 38
Median 1.0 55 2.1 -10] Median 4.0 64 10.0 39
Mean 1.0 55 2.1 -10] Mean 3.6 64 8.9 40
Std Dev N/A N/A N/A N/A] Std Dev 1.8 3 4.8 16

Contract No. 114579 Cabrera Services, Inc. Appendix B
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Radioactive Materials Handling Facility Building Surveys Combined Summary Report

Smear Sample Data - Areas Outside Survey Units
Page 2 of 2

Building 4658 - Exterior Roof
Ludlum 2929 S/N: 152268
Ludlum 43-10-1 S/N: PR156426
Date Counted: 05/07/07
Alpha Beta
Instrument Efficiency:  0.381 0.183
Surface Efficiency:  1.000 1.000

Background (cpm): 0.1 55.6

MDC (dpm/100 cm?): 12 206
Gross (cpm) Net (dpm/100 cm?)

Location | Alpha Beta Alpha Beta
1 0 49 0 -36
2 1 56 2 2
Count 2 2 2 2
Minimum 0 49 0 -36
Maximum 1 56 2 2
Range 1 7 3 38
Median 0.5 53 1.0 -17
Mean 0.5 53 1.0 -17
Std Dev 0.7 5 1.9 27

Contract No. 114579 Cabrera Services, Inc. Appendix B
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Radioactive Materials Handling Facility Building Surveys

DRAFT Combined Summary Report

This appendix presents the results of laboratory analyses performed of the tritium smear samples
and sheet metal samples. The laboratory analytical results are reported in five sample lots, which
are summarized in this appendix and found in a single electronic data file presented in
Microsoft® Excel format, on CD. The full reports, including QC sample results, are found
electronically on CD in Adobe® Acrobat® .pdf format. A description of each laboratory work
order is provided in the table below.

Description of Laboratory Work Order File Contents

>
]
2 el5|e =
Laboratory Number | Date S g S|2|€
Work Sample Lot Description of Sent to cza_ S|5|2 %
Order Samples| Lab » Dl |F|a
c|sje|le|lelL
S| E|la|lalal
S| E|S2|2|2|8|72]| =
Elé6l2|22|2)F |
Smear Samples from
0705143 |Buildings 4075, 4563, 38 |5/18/07| v
4621, 4658, and 4665
Sheet Metal Samples from
0705144 |Buildings 4075, 4621, 7 5/22/07 VIivIivIVIVIVvIY
4665, and 4688
Smear Samples from
0705159 |Buildings 4075, 4563, 37 |5/22/07| v
4621, 4658, and 4665
Smear Samples from v
0708171 Buildings 4022 15  |8/17/07
Sheet Metal Samples from
0708172 Building 4022; Metal Plate 5 8/17/07 vivivivlivlivlg
Roof Rust Sample from
Building 4658

Contract No. 114579

CABRERA SERVICES, INC.
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Radioactive Materials Handling Facility Building Surveys Combined Summary Report

Laboratory Analytical Report - Sheet Metal

Page 1 of 10
Sample Laboratory QC Analytical SampleReporting Data >
ID ID Type Analyte Method Matrix Units Result Flag TPU MDC MDC
B 4022 N wall (leach) 0708172-11 SMP Ac-228 713R9 SOLID pCilg -0.47 U 0.97 1.99
B 4022 E wall (leach) 0708172-7 SMP Ac-228 713R9 SOLID pCilg -0.42 U 0.55 1.01
B 4665 wall (leach) 0705144-9 SMP Ac-228 713R9 SOLID pCilg -0.13 U 0.43 0.77
B 4621 wall 0705144-4 SMP Ac-228 713R9 SOLID pCilg -0.05 UG 0.22 0.49
B 4621 roof 0705144-3 SMP Ac-228 713R9 SOLID pCilg -0.01 UG 0.28 0.54
B 4022 S wall (leach) 0708172-10 SMP Ac-228 713R9 SOLID pCi/g 0 U 1 19
B 4075 wall 0705144-6 SMP Ac-228 713R9 SOLID pCilg 0 UG 061 11
B 4022 W wall (N) 0708172-3 SMP Ac-228 713R9 SOLID pCilg 001 U 0.25 0.51
B 4022 W wall (S) 0708172-2 SMP Ac-228 713R9 SOLID pCilg 002 UG 011 0.2
B 4022 N wall 0708172-5 SMP Ac-228 713R9 SOLID pCi/g 0.02 UG 0.25 0.44
B 4075 roof (leach) 0705144-12 SMP Ac-228 713R9 SOLID pCilg 0.03 U 0.54 0.93
B 4022 E wall 0708172-1 SMP Ac-228 713R9 SOLID pCi/g 0.05 UG 0.18 0.34
B 4621 wall (leach) 0705144-11 SMP Ac-228 713R9 SOLID pCilg 005 U 0.46 0.79
B 4665 wall 0705144-2 SMP Ac-228 713R9 SOLID pCi/g 0.06 UG 0.52 1
B 4075 roof 0705144-5 SMP Ac-228 713R9 SOLID pCilg 0.08 UG 0.62 1.18
B 4621 roof (leach) 0705144-10 SMP Ac-228 713R9 SOLID pCi/g 0.13 U 0.46 0.78
B 4665 roof (leach) 0705144-8 SMP Ac-228 713R9 SOLID pCilg 0.17 U 0.43 0.74
B 4688 roof (leach) 0705144-14 SMP Ac-228 713R9 SOLID pCi/g 021 U 0.5 0.85
B 4022 S wall 0708172-4 SMP Ac-228 713R9 SOLID pCilg 023 U 0.38 0.65
B 4075 wall (leach) 0705144-13SMP Ac-228 713R9 SOLID pCi/lg 024 U 0.36 0.6
B 4688 roof 0705144-7 SMP Ac-228 713R9 SOLID pCilg 028 UG 042 0.7
B 4665 roof 0705144-1 SMP Ac-228 713R9 SOLID pCi/g 035 UG 048 0.78
B 4022 W wall (N) (leach) 0708172-9 SMP Ac-228 713R9 SOLID pCilg 05 U 11 1.9
B 4022 W wall (S) (leach) 0708172-8 SMP Ac-228 713R9 SOLID pCil/g 06 U 11 1.8
B 4658 Plate Metal Roof 0708172-6 SMP Ac-228 713R9 SOLID pCilg 0.74 UG 0.7 1.12
B 4665 roof 0705144-1 SMP Bi-212 713R9 SOLID pCi/g -1.5 UG 1.7 33
B 4022 W wall (N) 0708172-3 SMP Bi-212 713R9 SOLID pCilg -0.7 U 11 24
B 4621 roof 0705144-3 SMP Bi-212 713R9 SOLID pCi/lg -0.7 UG 085 1.9
B 4075 roof 0705144-5 SMP Bi-212 713R9 SOLID pCilg -0.7 UG 1.7 3.6
B 4022 E wall (leach) 0708172-7 SMP Bi-212 713R9 SOLID pCi/g -03 U 14 26
B 4621 wall (leach) 0705144-11 SMP Bi-212 713R9 SOLID pCilg -03 U 12 21
B 4665 wall 0705144-2 SMP Bi-212 713R9 SOLID pCi/g 0 UG 1.8 34
B 4022 W wall (S) (leach) 0708172-8 SMP Bi-212 713R9 SOLID pCilg 01 U 25 438
B 4022 W wall (S) 0708172-2 SMP Bi-212 713R9 SOLID pCi/g 0.12 UG 0.38 0.66
B 4665 wall (leach) 0705144-9 SMP Bi-212 713R9 SOLID pCilg 02 U 12 21
B 4022 E wall 0708172-1 SMP Bi-212 713R9 SOLID pCi/g 024 UG 0.69 1.25
B 4075 wall 0705144-6 SMP Bi-212 713R9 SOLID pCilg 0.3 UG 22 39
B 4621 roof (leach) 0705144-10SMP Bi-212 713R9 SOLID pCi/g 06 U 12 1.9
B 4075 wall (leach) 0705144-13 SMP Bi-212 713R9 SOLID pCi/g 06 U 13 22
B 4621 wall 0705144-4 SMP Bi-212 713R9 SOLID pCilg 062 UG 0.71 1.09
B 4022 S wall 0708172-4 SMP Bi-212 713R9 SOLID pCilg 065 U 0.98 1.63
B 4022 N wall (leach) 0708172-11 SMP Bi-212 713R9 SOLID pCi/lg 07 U 35 6.3
B 4022 W wall (N) (leach) 0708172-9 SMP Bi-212 713R9 SOLID pCilg 08 U 34 6.2
B 4022 N wall 0708172-5 SMP Bi-212 713R9 SOLID pCi/lg 0.82 UG 09 1.46
B 4075 roof (leach) 0705144-12 SMP Bi-212 713R9 SOLID pCilg 09 U 14 24
B 4688 roof (leach) 0705144-14 SMP Bi-212 713R9 SOLID pCi/g 1 U 14 24
B 4665 roof (leach) 0705144-8 SMP Bi-212 713R9 SOLID pCilg 1 U 1.2 2

Contract No. 114579

Cabrera Services, Inc.
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Radioactive Materials Handling Facility Building Surveys Combined Summary Report

Laboratory Analytical Report - Sheet Metal

Page 2 of 10
Sample Laboratory QC Analytical SampleReporting Data >
ID ID Type Analyte Method Matrix Units Result Flag TPU MDC MDC
B 4658 Plate Metal Roof 0708172-6 SMP Bi-212 713R9 SOLID pCilg 1.1 UG 22 38
B 4688 roof 0705144-7 SMP Bi-212 713R9 SOLID pCi/g 1.3 UG 11 15

B 4022 Swall (leach)  0708172-10SMP Bi-212 713R9 SOLID pCilg 31 U 34 5.3
B 4022 W wall (N) (leach) 0708172-9 SMP Bi-214 713R9 SOLID pCilg -0.45 UJ  0.54 1.09

B 4665 roof 0705144-1 SMP Bi-214 713R9 SOLID pCilg -0.32 U,GJ 0.32 0.58
B 4658 Plate Metal Roof 0708172-6 SMP Bi-214 713R9 SOLID pCilg -0.21 U,GJ 0.41 0.74
B 4621 wall 0705144-4 SMP Bi-214 713R9 SOLID pCilg -0.11 U,GJ 0.12 0.27
B 4621 roof 0705144-3 SMP Bi-214 713R9 SOLID pCilg  -0.1UGJ 0.14 0.3
B 4075 wall 0705144-6 SMP Bi-214 713R9 SOLID pCilg -0.08 U,GJ 0.41 0.72
B 4688 roof 0705144-7 SMP Bi-214 713R9 SOLID pCilg -0.07 U,G,J 0.19 0.38
B 4022 N wall (leach) ~ 0708172-11SMP Bi-214 713R9 SOLID pCilg -0.04 UJ  0.53 0.98
B 4022 E wall 0708172-1 SMP Bi-214 713R9 SOLID pCilg -0.03U,GJ 0.12 0.23
B 4022 N wall 0708172-5 SMP Bi-214 713R9 SOLID pCilg -0.02 U,GJ 0.15 0.26
B 4022 W wall (S) 0708172-2 SMP Bi-214 713R9 SOLID pCilg 0.006 U,G,J 0.071 0.12
B 4022 W wall (N) 0708172-3 SMP Bi-214 713R9 SOLID pCilg 001 UJ 0.18 0.33
B 4022 E wall (leach) ~ 0708172-7 SMP Bi-214 713R9 SOLID pCilg 0.02 UJ  0.28 0.48
B 4621 roof (leach) 0705144-10SMP Bi-214 713R9 SOLID pCilg 0.05 UJ  0.23 0.39
B 4022 S wall 0708172-4 SMP Bi-214 713R9 SOLID pCilg 0.06 UJ  0.22 0.39
B 4075 wall (leach) 0705144-13SMP Bi-214 713R9 SOLID pCilg 0.07 UJ 0.26 0.44
B 4665 wall (leach) 0705144-9 SMP Bi-214 713R9 SOLID pCilg 0.07 UJ 0.26 0.44
B 4075 roof 0705144-5 SMP Bi-214 713R9 SOLID pCilg 0.08 U,GJ 0.28 0.5
B 4621 wall (leach) 0705144-11SMP Bi-214 713R9 SOLID pCilg 0.08 UJ  0.29 0.48
B 4075 roof (leach) 0705144-12SMP Bi-214 713R9 SOLID pCilg 0.08 UJ  0.27 0.45
B 4022 W wall (S) (leach) 0708172-8 SMP Bi-214 713R9 SOLID pCilg 0.09 UJ  0.51 0.92
B 4688 roof (leach) 0705144-14 SMP Bi-214 713R9 SOLID pCilg 0.17 UJ  0.31 0.52
B 4022 Swall (leach) ~ 0708172-10SMP Bi-214 713R9 SOLID pCilg 0.18 UJ 059 1.04
B 4665 wall 0705144-2 SMP Bi-214 713R9 SOLID pCilg 0.19 U,GJ 0.23 0.36
B 4665 roof (leach) 0705144-8 SMP Bi-214 713R9 SOLID pCilg 022 UJ 03 05

B 4022 N wall (leach) 0708172-11 SMP Cs-137 713R9 SOLID pCilg -0.15 U 0.22 0.47
B 4022 W wall (S) (leach) 0708172-8 SMP Cs-137 713R9 SOLID pCilg -0.07 U 0.21 041

B 4075 roof (leach) 0705144-12 SMP Cs-137 713R9 SOLID pCilg -0.06 U 0.1 0.19
B 4621 roof (leach) 0705144-10SMP Cs-137 713R9 SOLID pCilg -0.06 U 0.078 0.14
B 4022 N wall 0708172-5 SMP Cs-137 713R9 SOLID pCilg -0.04 U,G 0.061 0.12
B 4621 wall (leach) 0705144-11 SMP Cs-137 713R9 SOLID pCilg -0.03 U 0.088 0.16
B 4621 wall 0705144-4 SMP Cs-137 713R9 SOLID pCilg -0.02 U,G 0.056 0.12
B 4665 wall (leach) 0705144-9 SMP Cs-137 713R9 SOLID pCilg -0.01 U 0.083 0.15
B 4022 S wall 0708172-4 SMP Cs-137 713R9 SOLID pCilg -0.01 U 0.092 0.18
B 4022 Swall (leach) ~ 0708172-10SMP Cs-137 713R9 SOLID pCilg -001 U  0.24 0.47
B 4688 roof (leach) 0705144-14 SMP Cs-137 713R9 SOLID pCilg -0.01 U 0.092 0.16
B 4075 wall (leach) 0705144-13 SMP Cs-137 713R9 SOLID pCilg 0 U 0.092 0.16
B 4022 W wall (N) (leach) 0708172-9 SMP Cs-137 713R9 SOLID pCilg 0.02 U  0.23 0.44
B 4075 roof 0705144-5 SMP Cs-137 713R9 SOLID pCilg  0.02 U,G 0.13 0.25
B 4022 W wall (S) 0708172-2 SMP Cs-137 713R9 SOLID pCilg 0.034 U,G 0.032 0.05
B 4621 roof 0705144-3 SMP Cs-137 713R9 SOLID pCilg 0.035 U,G 0.061 0.11
B 4665 wall 0705144-2 SMP Cs-137 713R9 SOLID pCilg 0.05 U,G 0.13 0.23
B 4665 roof (leach) 0705144-8 SMP Cs-137 713R9 SOLID pCilg  0.05 U 0.1 0.17
B 4022 E wall 0708172-1 SMP Cs-137 713R9 SOLID pCilg 0.057 U,G 0.055 0.08
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ID ID Type Analyte Method Matrix Units Result Flag TPU MDC MDC
B 4022 E wall (leach) 0708172-7 SMP Cs-137 713R9 SOLID pCilg 0.07 U 0.1 0.17
B 4688 roof 0705144-7 SMP Cs-137 713R9 SOLID pCi/g 0.089 UG 0.09 0.14
B 4075 wall 0705144-6 SMP Cs-137 713R9 SOLID pCilg 01 UG 014 0.24
B 4022 W wall (N) 0708172-3 SMP Cs-137 713R9 SOLID pCilg 0.1127 U 0.094 0.13
B 4658 Plate Metal Roof 0708172-6 SMP Cs-137 713R9 SOLID pCilg 0.17 UG 0.18 0.29
B 4665 roof 0705144-1 SMP Cs-137 713R9 SOLID pCilg 0.24 LT,G 0.15 0.23 Yes
B 4075 roof 0705144-5 SMP K-40 713R9 SOLID pCilg -0.7 UG 21 43
B 4022 S wall (leach) 0708172-10SMP K-40 713R9 SOLID pCi/g -06 U 37 73
B 4022 W wall (N) 0708172-3 SMP K-40 713R9 SOLID pCilg -04 U 13 27
B 4665 roof (leach) 0705144-8 SMP K-40 713R9 SOLID pCi/g -0.2 U 1.7 3
B 4022 N wall 0708172-5 SMP K-40 713R9 SOLID pCilg -0.11 UG 082 15
B 4621 roof 0705144-3 SMP K-40 713R9 SOLID pCilg -0.11 UG 0.73 156
B 4022 S wall 0708172-4 SMP K-40 713R9 SOLID pCilg -01 U 12 25
B 4621 wall (leach) 0705144-11SMP K-40 713R9 SOLID pCi/g -01 U 1.8 3.1
B 4075 wall 0705144-6 SMP K-40 713R9 SOLID pCi/g 0 UG 21 38
B 4688 roof (leach) 0705144-14SMP K-40 713R9 SOLID pCi/g 0 U 1.8 3.2
B 4688 roof 0705144-7 SMP K-40 713R9 SOLID pCilg 0.1 UG 14 27
B 4075 roof (leach) 0705144-12SMP K-40 713R9 SOLID pCi/g 01 U 22 37
B 4621 wall 0705144-4 SMP K-40 713R9 SOLID pCilg 0.14 UG 087 171
B 4621 roof (leach) 0705144-10SMP K-40 713R9 SOLID pCi/g 02 U 14 24
B 4022 E wall 0708172-1 SMP K-40 713R9 SOLID pCilg 023 UG 065 1.19
B 4022 W wall (S) 0708172-2 SMP K-40 713R9 SOLID pCi/g 023 UG 049 0.85
B 4075 wall (leach) 0705144-13SMP K-40 713R9 SOLID pCilg 07 U 1.7 29
B 4022 E wall (leach) 0708172-7 SMP K-40 713R9 SOLID pCi/g 08 U 21 35
B 4665 wall (leach) 0705144-9 SMP K-40 713R9 SOLID pCilg 1 U 19 31
B 4022 N wall (leach) 0708172-11SMP K-40 713R9 SOLID pCi/g 12 U 36 6.4
B 4022 W wall (S) (leach) 0708172-8 SMP K-40 713R9 SOLID pCil/g 14 U 37 64
B 4658 Plate Metal Roof 0708172-6 SMP K-40 713R9 SOLID pCi/g 15 UG 25 43
B 4665 roof 0705144-1 SMP K-40 713R9 SOLID pCilg 15 UG 19 31
B 4665 wall 0705144-2 SMP K-40 713R9 SOLID pCilg 22 UG 1.8 24
B 4022 W wall (N) (leach) 0708172-9 SMP K-40 713R9 SOLID pCil/g 23 U 34 56
B 4022 W wall (S) (leach) 0708172-8 SMPPa-234nr 713R9 SOLID pCil/g 11 U 23 50
B 4022 S wall (leach) 0708172-10 SMPPa-234nr 713R9 SOLID pCilg 6 U 29 59
B 4022 E wall 0708172-1 SMPPa-234m 713R9 SOLID pCilg -45 UG 5.6 13.2
B 4688 roof (leach) 0705144-14 SMPPa-234nr 713R9 SOLID pCilg -3 U 11 19
B 4022 N wall 0708172-5 SMPPa-234m 713R9 SOLID pCilg -2 UG 7.4 13.8
B 4665 roof (leach) 0705144-8 SMPPa-234n 713R9 SOLID pCilg 2 U 15 27
B 4022 W wall (N) 0708172-3 SMPPa-234m 713R9 SOLID pCilg -19 U 79 174
B 4022 W wall (S) 0708172-2 SMPPa-234n 713R9 SOLID pCilg -11 UG 34 6.6
B 4621 roof (leach) 0705144-10 SMPPa-234r 713R9 SOLID pCilg -0.2 U 10 18.1
B 4075 roof (leach) 0705144-12 SMPPa-234nr 713R9 SOLID pCilg 0 U 12 21
B 4621 wall (leach) 0705144-11 SMPPa-234r 713R9 SOLID pCilg 04 U 10 17.6
B 4658 Plate Metal Roof 0708172-6 SMPPa-234nm 713R9 SOLID pCi/g 1 UG 23 40
B 4665 wall (leach) 0705144-9 SMPPa-234m 713R9 SOLID pCilg 1 U 15 27
B 4621 wall 0705144-4 SMPPa-234n 713R9 SOLID pCilg 11 UG 6.8 13.7
B 4621 roof 0705144-3 SMPPa-234m 713R9 SOLID pCilg 2 UG 5 95
B 4688 roof 0705144-7 SMPPa-234n 713R9 SOLID pCilg 25 UG 10 19.9
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ID ID Type Analyte Method Matrix Units Result Flag TPU MDC MDC
B 4022 N wall (leach) 0708172-11 SMPPa-234n 713R9 SOLID pCilg 3 U 27 51
B 4665 wall 0705144-2 SMPPa-234mr 713R9 SOLID pCilg 5 UG 15 28
B 4075 roof 0705144-5 SMPPa-234n 713R9 SOLID pCilg 5 UG 14 26
B 4665 roof 0705144-1 SMPPa-234m 713R9 SOLID pCilg 7 UG 15 26
B 4075 wall (leach) 0705144-13 SMPPa-234n 713R9 SOLID pCilg 8 U 11 18
B 4022 W wall (N) (leach) 0708172-9 SMPPa-234rr 713R9 SOLID pCil/g 9 U 30 54
B 4022 S wall 0708172-4 SMPPa-234n 713R9 SOLID pCilg 10 U 12 19
B 4075 wall 0705144-6 SMPPa-234m 713R9 SOLID pCilg 16 UG 18 29
B 4022 E wall (leach) 0708172-7 SMPPa-234n 713R9 SOLID pCilg 17 U 14 22
B 4075 roof 0705144-5 SMP Pb-211 713R9 SOLID pCi/g -3.3 UG 28 59
B 4022 W wall (N) (leach) 0708172-9 SMP Pb-211 713R9 SOLID pCil/g -31 U 44 8.9
B 4665 wall 0705144-2 SMP Pb-211 713R9 SOLID pCi/g -1.7 UG 21 45
B 4075 roof (leach) 0705144-12 SMP Pb-211 713R9 SOLID pCilg -1.7 U 21 37
B 4621 roof (leach) 0705144-10 SMP Pb-211 713R9 SOLID pCi/g -1.3 U 15 27
B 4665 roof 0705144-1 SMP Pb-211 713R9 SOLID pCilg -0.8 U,G 2 37
B 4022 N wall 0708172-5 SMP Pb-211 713R9 SOLID pCi/g -0.7 UG 11 2
B 4022 E wall (leach) 0708172-7 SMP Pb-211 713R9 SOLID pCilg -06 U 19 33
B 4075 wall (leach) 0705144-13 SMP Pb-211 713R9 SOLID pCi/g -04 U 1.7 29
B 4022 S wall (leach) 0708172-10 SMP Pb-211 713R9 SOLID pCi/lg -03 U 43 8.1
B 4688 roof 0705144-7 SMP Pb-211 713R9 SOLID pCi/g -0.2 UG 1.7 3.2
B 4621 wall (leach) 0705144-11 SMP Pb-211 713R9 SOLID pCilg -0.2 U 15 26
B 4022 W wall (N) 0708172-3 SMP Pb-211 713R9 SOLID pCi/g -01 U 1.3 25
B 4621 roof 0705144-3 SMP Pb-211 713R9 SOLID pCi/g -0.1 UG 0.8 1.63
B 4665 wall (leach) 0705144-9 SMP Pb-211 713R9 SOLID pCi/g -01 U 16 29
B 4022 E wall 0708172-1 SMP Pb-211 713R9 SOLID pCi/g 0.08 UG 093 1.74
B 4022 W wall (S) 0708172-2 SMP Pb-211 713R9 SOLID pCi/g 0.08 UG 0.54 0.95
B 4621 wall 0705144-4 SMP Pb-211 713R9 SOLID pCilg 0.09 UG 097 1.87
B 4075 wall 0705144-6 SMP Pb-211 713R9 SOLID pCi/g 0.1 UG 26 4.6
B 4658 Plate Metal Roof 0708172-6 SMP Pb-211 713R9 SOLID pCil/g 0.7 UG 3 51
B 4022 S wall 0708172-4 SMP Pb-211 713R9 SOLID pCilg 08 U 15 25
B 4022 W wall (S) (leach) 0708172-8 SMP Pb-211 713R9 SOLID pCilg 14 U 38 6.7
B 4665 roof (leach) 0705144-8 SMP Pb-211 713R9 SOLID pCilg 1.7 U 1.7 27
B 4688 roof (leach) 0705144-14 SMP Pb-211 713R9 SOLID pCilg 1.8 U 1.7 27
B 4022 N wall (leach) 0708172-11 SMP Pb-211 713R9 SOLID pCi/lg 37 U 42 6.8
B 4075 wall 0705144-6 SMP Pb-212 713R9 SOLID pCilg -0.13 UG 0.26 0.47
B 4665 roof (leach) 0705144-8 SMP Pb-212 713R9 SOLID pCilg -0.13 U 0.21 0.36
B 4022 W wall (N) (leach) 0708172-9 SMP Pb-212 713R9 SOLID pCil/g -01 U 0.33 0.61
B 4665 wall (leach) 0705144-9 SMP Pb-212 713R9 SOLID pCi/g -01 U 0.19 0.32
B 4022 S wall (leach) 0708172-10 SMP Pb-212 713R9 SOLID pCilg -0.08 U 0.34 0.62
B 4022 N wall 0708172-5 SMP Pb-212 713R9 SOLID pCilg -0.07 UG 0.11 0.2
B 4022 E wall (leach) 0708172-7 SMP Pb-212 713R9 SOLID pCilg -0.06 U 0.15 0.27
B 4022 S wall 0708172-4 SMP Pb-212 713R9 SOLID pCi/g 0 U 0.11 0.2
B 4621 roof 0705144-3 SMP Pb-212 713R9 SOLID pCilg 0 UG 0.084 0.15
B 4621 roof (leach) 0705144-10 SMP Pb-212 713R9 SOLID pCi/g 0 U 0.15 0.26
B 4688 roof (leach) 0705144-14 SMP Pb-212 713R9 SOLID pCilg 0 U 0.18 0.31
B 4022 E wall 0708172-1 SMP Pb-212 713R9 SOLID pCi/g 0.006 UG 0.064 0.12
B 4022 W wall (S) 0708172-2 SMP Pb-212 713R9 SOLID pCi/g 0.006 U,G 0.043 0.08
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ID ID Type Analyte Method Matrix Units Result Flag TPU MDC MDC
B 4621 wall 0705144-4 SMP Pb-212 713R9 SOLID pCi/g 0.016 U,G 0.089 0.16
B 4022 W wall (N) 0708172-3 SMP Pb-212 713R9 SOLID pCi/g 0.02 U 0.11 0.2
B 4075 wall (leach) 0705144-13 SMP Pb-212 713R9 SOLID pCilg 0.04 U 0.18 0.3
B 4688 roof 0705144-7 SMP Pb-212 713R9 SOLID pCi/g 0.07 UG 0.13 0.22
B 4075 roof (leach) 0705144-12 SMP Pb-212 713R9 SOLID pCilg 0.07 U 0.16 0.26
B 4621 wall (leach) 0705144-11 SMP Pb-212 713R9 SOLID pCi/g 0.08 U 0.18 0.3
B 4075 roof 0705144-5 SMP Pb-212 713R9 SOLID pCilg 0.12 UG 0.18 0.31
B 4665 wall 0705144-2 SMP Pb-212 713R9 SOLID pCi/g 0.13 UG 0.16 0.27
B 4022 N wall (leach) 0708172-11 SMP Pb-212 713R9 SOLID pCilg 0.17 U 0.36 0.62
B 4665 roof 0705144-1 SMP Pb-212 713R9 SOLID pCi/g 025 UG 019 0.3
B 4022 W wall (S) (leach) 0708172-8 SMP Pb-212 713R9 SOLID pCil/g 026 U 0.36 0.59
B 4658 Plate Metal Roof 0708172-6 SMP Pb-212 713R9 SOLID pCi/g 069 G 0.3 0.41 Yes
B 4022 W wall (N) (leach) 0708172-9 SMP Pb-214 713R9 SOLID pCilg -0.36 U,J 0.5 0.96
B 4022 N wall (leach) 0708172-11 SMP Pb-214 713R9 SOLID pCi/g -0.3 UJ 0.45 0.88
B 4665 wall 0705144-2 SMP Pb-214 713R9 SOLID pCilg -0.11 U,G,J 0.22 0.43
B 4688 roof 0705144-7 SMP Pb-214 713R9 SOLID pCilg -0.06 U,G,J 0.16 0.31
B 4665 roof 0705144-1 SMP Pb-214 713R9 SOLID pCilg -0.03 U,G,J 0.2 0.35
B 4022 N wall 0708172-5 SMP Pb-214 713R9 SOLID pCilg -0.02U,G,J 0.12 0.22
B 4621 wall (leach) 0705144-11 SMP Pb-214 713R9 SOLID pCilg -0.01 UJ 0.19 0.32
B 4022 W wall (N) 0708172-3 SMP Pb-214 713R9 SOLID pCi/g 0 UJ 0.15 0.28
B 4621 wall 0705144-4 SMP Pb-214 713R9 SOLID pCilg 0UGJ 011 o0.21
B 4022 W wall (S) 0708172-2 SMP Pb-214 713R9 SOLID pCi/g 0.008 U,G,J 0.063 0.11
B 4022 E wall 0708172-1 SMP Pb-214 713R9 SOLID pCi/g 0.009 U,G,J 0.098 0.18
B 4075 roof 0705144-5 SMP Pb-214 713R9 SOLID pCi/g 0.03 U,G,J 0.26 0.47
B 4075 roof (leach) 0705144-12 SMP Pb-214 713R9 SOLID pCi/g 0.04 UJ 0.27 0.46
B 4022 E wall (leach) 0708172-7 SMP Pb-214 713R9 SOLID pCi/g 005 UJ 0.26 0.43
B 4022 W wall (S) (leach) 0708172-8 SMP Pb-214 713R9 SOLID pCil/g 006 UJ 045 0.8
B 4621 roof 0705144-3 SMP Pb-214 713R9 SOLID pCi/g 0.09 U,G,J 0.13 0.22
B 4665 roof (leach) 0705144-8 SMP Pb-214 713R9 SOLID pCilg 0.11 UJ 0.17 0.29
B 4075 wall (leach) 0705144-13 SMP Pb-214 713R9 SOLID pCi/lg 0.14 UJ 0.26 0.43
B 4688 roof (leach) 0705144-14 SMP Pb-214 713R9 SOLID pCilg 0.15 UJ 0.18 0.29
B 4022 S wall 0708172-4 SMP Pb-214 713R9 SOLID pCilg 0.18 UJ 0.15 0.21
B 4022 S wall (leach) 0708172-10 SMP Pb-214 713R9 SOLID pCilg 0.18 UJ 046 0.8
B 4658 Plate Metal Roof 0708172-6 SMP Pb-214 713R9 SOLID pCil/g 0.19 U,G,J 0.27 0.44
B 4075 wall 0705144-6 SMP Pb-214 713R9 SOLID pCilg 0.21 U,G,J 0.28 0.45
B 4621 roof (leach) 0705144-10 SMP Pb-214 713R9 SOLID pCi/lg 0.23 JTI  0.15 0.23
B 4665 wall (leach) 0705144-9 SMP Pb-214 713R9 SOLID pCilg 026 UJ 0.27 0.43
B 4075 roof (leach) 0705144-12 SMP Po-210 714R10 SOLID pCilg -0.04 U 0.054 0.13
B 4621 roof (leach) 0705144-10 SMP Po0-210 714R10 SOLID pCilg -0.03 U 0.054 0.11
B 4621 wall (leach) 0705144-11 SMP Po-210 714R10 SOLID pCilg -0.01 U 0.028 0.06
B 4665 wall (leach) 0705144-9 SMP Po0-210 714R10 SOLID pCilg 0 U 0.037 0.08
B 4688 roof (leach) 0705144-14 SMP Po0-210 714R10 SOLID pCi/g 0.016 U 0.046 0.09
B 4075 wall (leach) 0705144-13 SMP Po0-210 714R10 SOLID pCi/g 0.032 LT 0.039 0.02 Yes
B 4665 roof (leach) 0705144-8 SMP Po-210 714R10 SOLID pCilg 0.067 LT 0.05 0.06 Yes
B 4022 S wall (leach) 0708172-10 SMP Po0-210 714R11 SOLID pCilg -0.01 U 0.13 0.2
B 4022 N wall (leach) 0708172-11 SMP Po-210 714R11 SOLID pCilg -0.01 U 0.12 0.16
B 4022 W wall (N) (leach) 0708172-9 SMP Po-210 714R11 SOLID pCilg -0.01 U 0.1 0.14
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ID ID Type Analyte Method Matrix Units Result Flag TPU MDC MDC
B 4022 W wall (S) (leach) 0708172-8 SMP P0-210 714R11 SOLID pCil/g 0 U 0.11 0.09
B 4022 E wall (leach) 0708172-7 SMP Po0-210 714R11 SOLID pCi/g 0.041 U 0.088 0.14
B 4658 Plate Metal Roof 0708172-6 SMP P0-210 714R11 SOLID pCilg 46.3 74 0.1 Yes
B 4621 roof (leach) 0705144-10 SMP Pu-238 714R10 SOLID pCi/g -0 U 0.007 0.01
B 4665 wall (leach) 0705144-9 SMP Pu-238 714R10 SOLID pCilg -0 U 0.007 0.01
B 4621 wall (leach) 0705144-11 SMP Pu-238 714R10 SOLID pCi/g -0 U 0.008 0.01
B 4075 wall (leach) 0705144-13 SMP Pu-238 714R10 SOLID pCilg -0 U 0.009 0.01
B 4665 roof (leach) 0705144-8 SMP Pu-238 714R10 SOLID pCi/g -0 U 0.008 0.01
B 4075 roof (leach) 0705144-12 SMP Pu-238 714R10 SOLID pCi/g 0 U 0.008 0.01
B 4688 roof (leach) 0705144-14 SMP Pu-238 714R10 SOLID pCi/g 0 U 0.008 0.01
B 4022 S wall (leach) 0708172-10 SMP Pu-238 714R11 SOLID pCilg -0 U 0.009 0.01
B 4022 N wall (leach) 0708172-11 SMP Pu-238 714R11 SOLID pCi/g 0 U 0.008 0.01
B 4022 W wall (N) (leach) 0708172-9 SMP Pu-238 714R11 SOLID pCil/g 0 U 0.01 0.01
B 4022 E wall (leach) 0708172-7 SMP Pu-238 714R11 SOLID pCi/g 0.002 U 0.008 0.01
B 4658 Plate Metal Roof 0708172-6 SMP Pu-238 714R11 SOLID pCilg 0.002 U 0.008 0
B 4022 W wall (S) (leach) 0708172-8 SMP Pu-238 714R11 SOLID pCilg 0.003 U 0.009 0.01
B 4688 roof (leach) 0705144-14 SMP Pu-239 714R10 SOLID pCilg -0 U 0.008 0.01
B 4075 wall (leach) 0705144-13 SMP Pu-239 714R10 SOLID pCi/g -0 U 0.009 0.01
B 4075 roof (leach) 0705144-12 SMP Pu-239 714R10 SOLID pCi/g 0.001 U 0.008 0.01
B 4665 roof (leach) 0705144-8 SMP Pu-239 714R10 SOLID pCi/g 0.002 U 0.008 0.01
B 4665 wall (leach) 0705144-9 SMP Pu-239 714R10 SOLID pCi/g 0.003 U 0.007 0.01
B 4621 roof (leach) 0705144-10 SMP Pu-239 714R10 SOLID pCi/g 0.003 U 0.007 0.01
B 4621 wall (leach) 0705144-11 SMP Pu-239 714R10 SOLID pCi/g 0.006 U 0.008 0.01
B 4022 N wall (leach) 0708172-11 SMP Pu-239 714R11 SOLID pCi/g -0 U 0.008 0.02
B 4022 E wall (leach) 0708172-7 SMP Pu-239 714R11 SOLID pCilg -0 U 0.008 0.02
B 4022 W wall (N) (leach) 0708172-9 SMP Pu-239 714R11 SOLID pCil/g -0 U 0.01 0.01
B 4022 S wall (leach) 0708172-10 SMP Pu-239 714R11 SOLID pCilg -0 U 0.009 0.01
B 4658 Plate Metal Roof 0708172-6 SMP Pu-239 714R11 SOLID pCil/g 0 U 0.008 0.02
B 4022 W wall (S) (leach) 0708172-8 SMP Pu-239 714R11 SOLID pCilg 0.003 U 0.009 0.01
B 4665 roof (leach) 0705144-8 SMP Pu-241 704R8 SOLID pCilg -0.11 U 0.74 1.25
B 4621 wall (leach) 0705144-11 SMP Pu-241 704R8 SOLID pCilg -0.08 U 0.7 1.18
B 4621 roof (leach) 0705144-10 SMP Pu-241 704R8 SOLID pCilg 0.06 U 065 11
B 4075 roof (leach) 0705144-12 SMP Pu-241 704R8 SOLID pCilg 0.09 U 0.69 1.16
B 4665 wall (leach) 0705144-9 SMP Pu-241 704R8 SOLID pCi/g 0.12 U 0.63 1.05
B 4688 roof (leach) 0705144-14 SMP Pu-241 704R8 SOLID pCilg 0.17 U 0.72 1.21
B 4075 wall (leach) 0705144-13 SMP Pu-241 704R8 SOLID pCi/lg 021 U 0.75 1.26
B 4658 Plate Metal Roof 0708172-6 SMP Pu-241 704R9 SOLID pCilg 21 U 36 6.3
B 4022 S wall (leach) 0708172-10 SMP Pu-241 704R9 SOLID pCi/lg -1.3 U 19 34
B 4022 W wall (S) (leach) 0708172-8 SMP Pu-241 704R9 SOLID pCilg -1.2 U 2 34
B 4022 E wall (leach) 0708172-7 SMP Pu-241 704R9 SOLID pCi/g -11 U 1.8 3.2
B 4022 W wall (N) (leach) 0708172-9 SMP Pu-241 704R9 SOLID pCilg -08 U 21 37
B 4022 N wall (leach) 0708172-11 SMP Pu-241 704R9 SOLID pCi/lg -0.7 U 1.8 3.1
B 4075 wall 0705144-6 SMP Ra-226 713R9 SOLID pCilg -1.2 UG 32 56
B 4665 roof (leach) 0705144-8 SMP Ra-226 713R9 SOLID pCi/g -1.2 U 2 35
B 4621 wall (leach) 0705144-11 SMP Ra-226 713R9 SOLID pCilg -1 U 1.7 3
B 4688 roof (leach) 0705144-14 SMP Ra-226 713R9 SOLID pCi/g -1 U 1.8 3
B 4075 roof 0705144-5 SMP Ra-226 713R9 SOLID pCilg -0.8 U,G 1.8 34
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Radioactive Materials Handling Facility Building Surveys
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Page 7 of 10
Sample Laboratory QC Analytical SampleReporting Data >
ID ID Type Analyte Method Matrix Units Result Flag TPU MDC MDC
B 4022 E wall (leach) 0708172-7 SMP Ra-226 713R9 SOLID pCilg -06 U 22 38
B 4665 wall (leach) 0705144-9 SMP Ra-226 713R9 SOLID pCi/g -06 U 2 35
B 4022 E wall 0708172-1 SMP Ra-226 713R9 SOLID pCilg -0.26 UG 0.69 1.33
B 4022 W wall (N) 0708172-3 SMP Ra-226 713R9 SOLID pCi/g -01 U 11 2
B 4022 N wall 0708172-5 SMP Ra-226 713R9 SOLID pCilg -0.1 UG 12 21
B 4621 wall 0705144-4 SMP Ra-226 713R9 SOLID pCi/g 0.04 UG 0.75 1.39
B 4022 W wall (S) 0708172-2 SMP Ra-226 713R9 SOLID pCilg 0.15 UG 0.56 0.94
B 4022 S wall 0708172-4 SMP Ra-226 713R9 SOLID pCi/g 02 U 11 2
B 4665 roof 0705144-1 SMP Ra-226 713R9 SOLID pCilg 0.2 UG 24 42
B 4075 roof (leach) 0705144-12 SMP Ra-226 713R9 SOLID pCi/g 05 U 23 38
B 4621 roof 0705144-3 SMP Ra-226 713R9 SOLID pCi/g 0.6 UG 11 19
B 4665 wall 0705144-2 SMP Ra-226 713R9 SOLID pCi/g 0.7 UG 21 36
B 4022 S wall (leach) 0708172-10 SMP Ra-226 713R9 SOLID pCilg 1 U 41 7.1
B 4688 roof 0705144-7 SMP Ra-226 713R9 SOLID pCi/g 1.1 UG 15 24
B 4621 roof (leach) 0705144-10 SMP Ra-226 713R9 SOLID pCilg 11 U 19 31
B 4022 W wall (S) (leach) 0708172-8 SMP Ra-226 713R9 SOLID pCil/g 12 U 3 5.2
B 4022 N wall (leach) 0708172-11 SMP Ra-226 713R9 SOLID pCilg 15 U 36 6.1
B 4075 wall (leach) 0705144-13SMP Ra-226 713R9 SOLID pCi/g 1.8 U 2 33
B 4022 W wall (N) (leach) 0708172-9 SMP Ra-226 713R9 SOLID pCil/g 24 U 4.1 7
B 4658 Plate Metal Roof 0708172-6 SMP Ra-226 713R9 SOLID pCil/g 3.1 UG 34 56
B 4022 N wall (leach) 0708172-11SMP Sr-90 724R10 SOLID pCilg -0.05 U 0.12 0.28
B 4022 W wall (N) (leach) 0708172-9 SMP Sr-90 724R10 SOLID pCilg -0.02 U 0.12 0.3
B 4022 S wall (leach) 0708172-10SMP Sr-90 724R10 SOLID pCilg 0.03 U 0.16 0.36
B 4022 W wall (S) (leach) 0708172-8 SMP Sr-90 724R10 SOLID pCil/g 0.08 U 0.14 0.3
B 4022 E wall (leach) 0708172-7 SMP Sr-90 724R10 SOLID pCilg 0.09 U 0.13 0.27
B 4658 Plate Metal Roof 0708172-6 SMP Sr-90 724R10 SOLID pCil/g 0.09 U 0.16 0.35
B 4075 wall (leach) 0705144-13SMP Sr-90 724R9 SOLID pCilg -0.04 U 0.1 0.24
B 4621 wall (leach) 0705144-11SMP Sr-90 724R9 SOLID pCilg -0.01 U 0.063 0.14
B 4621 roof (leach) 0705144-10SMP Sr-90 724R9 SOLID pCi/g 0.008 U 0.096 0.22
B 4665 wall (leach) 0705144-9 SMP Sr-90 724R9 SOLID pCilg 0.012 U 0.098 0.22
B 4688 roof (leach) 0705144-14SMP Sr-90 724R9 SOLID pCilg 0.02 U 0.11 0.24
B 4075 roof (leach) 0705144-12SMP Sr-90 724R9 SOLID pCi/g 0.08 U 0.1 0.22
B 4665 roof (leach) 0705144-8 SMP Sr-90 724R9 SOLID pCilg 0.13 U 0.12 0.24
B 4075 wall (leach) 0705144-13 SMP Th-228 714R10 SOLID pCi/g -0 U 0.008 0.02
B 4665 wall (leach) 0705144-9 SMP Th-228 714R10 SOLID pCilg 0 U 0.004 o0.01
B 4665 roof (leach) 0705144-8 SMP Th-228 714R10 SOLID pCi/g 5E-04 U 0.008 0.02
B 4075 roof (leach) 0705144-12 SMP Th-228 714R10 SOLID pCi/g 0.002 U 0.009 0.02
B 4621 wall (leach) 0705144-11 SMP Th-228 714R10 SOLID pCi/g 0.002 U 0.006 0.01
B 4688 roof (leach) 0705144-14 SMP Th-228 714R10 SOLID pCi/g 0.004 U 0.009 0.02
B 4621 roof (leach) 0705144-10SMP Th-228 714R10 SOLID pCi/g 0.008 U 0.012 0.02
B 4022 E wall (leach) 0708172-7 SMP Th-228 714R11 SOLID pCi/g -0.01 U 0.024 0.06
B 4022 N wall (leach) 0708172-11 SMP Th-228 714R11 SOLID pCi/g 0.007 U 0.026 0.05
B 4022 S wall (leach) 0708172-10 SMP Th-228 714R11 SOLID pCi/g 0.015 U 0.025 0.05
B 4022 W wall (N) (leach) 0708172-9 SMP Th-228 714R11 SOLID pCilg 0.022 U 0.028 0.05
B 4022 W wall (S) (leach) 0708172-8 SMP Th-228 714R11 SOLID pCi/lg 0.028 U 0.027 0.05
B 4658 Plate Metal Roof 0708172-6 SMP Th-228 714R11 SOLID pCil/g 0.46 M3 0.14 0.12 Yes
B 4075 roof (leach) 0705144-12 SMP Th-230 714R10 SOLID pCilg -0.01 U 0.007 0.03
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Radioactive Materials Handling Facility Building Surveys Combined Summary Report

Laboratory Analytical Report - Sheet Metal

Page 8 of 10
Sample Laboratory QC Analytical SampleReporting Data >

ID ID Type Analyte Method Matrix Units Result Flag TPU MDC MDC
B 4688 roof (leach) 0705144-14 SMP Th-230 714R10 SOLID pCi/g -0.01 U 0.008 0.02
B 4665 roof (leach) 0705144-8 SMP Th-230 714R10 SOLID pCi/g -0 U 0.01 0.03
B 4665 wall (leach) 0705144-9 SMP Th-230 714R10 SOLID pCilg -0 U 0.009 0.02
B 4621 roof (leach) 0705144-10 SMP Th-230 714R10 SOLID pCi/g -0 U 0.01 0.03
B 4621 wall (leach) 0705144-11 SMP Th-230 714R10 SOLID pCilg -0 U 0.008 0.02
B 4075 wall (leach) 0705144-13SMP Th-230 714R10 SOLID pCi/g 0.009 U 0.012 0.03
B 4022 N wall (leach) 0708172-11 SMP Th-230 714R11 SOLID pCi/g 0.016 U 0.026 0.05
B 4022 W wall (S) (leach) 0708172-8 SMP Th-230 714R11 SOLID pCilg 0.032 U 0.03 0.05
B 4022 E wall (leach) 0708172-7 SMP Th-230 714R11 SOLID pCi/g 0.043 U 0.032 0.05
B 4022 W wall (N) (leach) 0708172-9 SMP Th-230 714R11 SOLID pCi/g 0.063 LT 0.034 0.05 Yes
B 4022 S wall (leach) 0708172-10 SMP Th-230 714R11 SOLID pCi/g 0.065 LT 0.035 0.05 Yes
B 4658 Plate Metal Roof 0708172-6 SMP Th-230 714R11 SOLID pCil/g 0.33 0.1 0.08 Yes
B 4621 wall (leach) 0705144-11 SMP Th-232 714R10 SOLID pCilg -0 U 0.003 0.01
B 4621 roof (leach) 0705144-10 SMP Th-232 714R10 SOLID pCi/lg 0 U 0.005 0.01
B 4075 roof (leach) 0705144-12 SMP Th-232 714R10 SOLID pCi/g 6E-04 U 0.005 0.01
B 4665 wall (leach) 0705144-9 SMP Th-232 714R10 SOLID pCilg 8E-04 U 0.004 0
B 4075 wall (leach) 0705144-13 SMP Th-232 714R10 SOLID pCi/g 0.001 U 0.004 0.01
B 4665 roof (leach) 0705144-8 SMP Th-232 714R10 SOLID pCi/g 0.003 U 0.005 0.01
B 4688 roof (leach) 0705144-14 SMP Th-232 714R10 SOLID pCi/g 0.003 U 0.004 0.01
B 4022 E wall (leach) 0708172-7 SMP Th-232 714R11 SOLID pCi/g 001 U 0.011 0.02
B 4022 W wall (N) (leach) 0708172-9 SMP Th-232 714R11 SOLID pCil/g 0.01 LT 0.009 0.01 Yes
B 4022 S wall (leach) 0708172-10SMP Th-232 714R11 SOLID pCi/g 0.011 U 0.013 0.02
B 4022 N wall (leach) 0708172-11 SMP Th-232 714R11 SOLID pCi/g 0.015 LT 0.012 0.01 Yes
B 4022 W wall (S) (leach) 0708172-8 SMP Th-232 714R11 SOLID pCi/g 0.018 LT 0.014 0.02 Yes
B 4658 Plate Metal Roof 0708172-6 SMP Th-232 714R11 SOLID pCilg 0.37 0.11 0.05 Yes
B 4022 W wall (S) (leach) 0708172-8 SMP Th-234 713R9 SOLID pCil/g 6 U 13 24
B 4658 Plate Metal Roof 0708172-6 SMP Th-234 713R9 SOLID pCilg -4.3 UG 5.7 10.1
B 4075 wall (leach) 0705144-13SMP Th-234 713R9 SOLID pCi/g -3 U 49 85
B 4022 W wall (N) 0708172-3 SMP Th-234 713R9 SOLID pCilg -1.8 U 27 55
B 4022 N wall 0708172-5 SMP Th-234 713R9 SOLID pCi/g -1.6 UG 21 37
B 4022 E wall 0708172-1 SMP Th-234 713R9 SOLID pCilg -1.5 UG 2 39
B 4688 roof 0705144-7 SMP Th-234 713R9 SOLID pCi/g -1.5 UG 34 6.7
B 4621 roof 0705144-3 SMP Th-234 713R9 SOLID pCilg -0.8 UG 23 44
B 4075 roof (leach) 0705144-12 SMP Th-234 713R9 SOLID pCi/g -06 U 6.4 11
B 4022 S wall (leach) 0708172-10 SMP Th-234 713R9 SOLID pCilg 0 U 12 22
B 4022 W wall (S) 0708172-2 SMP Th-234 713R9 SOLID pCi/g 0.1 UG 1.3 23
B 4665 roof 0705144-1 SMP Th-234 713R9 SOLID pCilg 0.1 UG 3.7 6.3
B 4621 wall 0705144-4 SMP Th-234 713R9 SOLID pCilg 0.2 UG 21 338
B 4621 wall (leach) 0705144-11 SMP Th-234 713R9 SOLID pCi/lg 05 U 56 9.3
B 4665 wall 0705144-2 SMP Th-234 713R9 SOLID pCi/lg 0.6 UG 45 8.2
B 4022 S wall 0708172-4 SMP Th-234 713R9 SOLID pCilg 065 U 0.63 1
B 4665 wall (leach) 0705144-9 SMP Th-234 713R9 SOLID pCi/lg 07 U 46 7.8
B 4022 N wall (leach) 0708172-11 SMP Th-234 713R9 SOLID pCi/g 11 U 7.2 127
B 4022 E wall (leach) 0708172-7 SMP Th-234 713R9 SOLID pCi/g 22 U 7.9 133
B 4075 roof 0705144-5 SMP Th-234 713R9 SOLID pCilg 22 UG 8.7 155
B 4022 W wall (N) (leach) 0708172-9 SMP Th-234 713R9 SOLID pCil/g 27 U 75 129
B 4665 roof (leach) 0705144-8 SMP Th-234 713R9 SOLID pCilg 27 U 6 9.9
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Sample Laboratory QC Analytical SampleReporting Data >

ID ID Type Analyte Method Matrix Units Result Flag TPU MDC MDC
B 4621 roof (leach) 0705144-10 SMP Th-234 713R9 SOLID pCilg 34 U 43 7.1
B 4075 wall 0705144-6 SMP Th-234 713R9 SOLID pCi/g 42 UG 49 7.9
B 4688 roof (leach) 0705144-14 SMP Th-234 713R9 SOLID pCilg 43 U 6.1 10
B 4022 S wall (leach) 0708172-10SMP TI-208 713R9 SOLID pCi/g -01 U 0.22 0.44
B 4022 E wall (leach) 0708172-7 SMP TI-208 713R9 SOLID pCilg -0.08 U 0.16 0.28
B 4022 W wall (N) (leach) 0708172-9 SMP TI-208 713R9 SOLID pCilg -0.07 U 0.24 0.47
B 4022 N wall (leach) 0708172-11 SMP TI-208 713R9 SOLID pCilg -0.06 U 0.28 0.53
B 4022 W wall (S) (leach) 0708172-8 SMP TI-208 713R9 SOLID pCilg -0.05 U 0.24 0.45
B 4665 roof 0705144-1 SMP TI-208 713R9 SOLID pCilg -0.04 UG 0.12 0.21
B 4022 E wall 0708172-1 SMP TI-208 713R9 SOLID pCilg -0.03 UG 0.041 0.09
B 4022 W wall (N) 0708172-3 SMP TI-208 713R9 SOLID pCilg -0.02 U 0.08 0.16
B 4621 wall (leach) 0705144-11SMP TI-208 713R9 SOLID pCilg -0.01 U 0.13 0.21
B 4022 N wall 0708172-5 SMP TI-208 713R9 SOLID pCilg -0.01 U,G 0.063 0.11
B 4688 roof 0705144-7 SMP TI-208 713R9 SOLID pCilg -0.01 UG 0.097 0.19
B 4022 W wall (S) 0708172-2 SMP TI-208 713R9 SOLID pCilg -0 U,G 0.034 0.06
B 4621 wall 0705144-4 SMP TI-208 713R9 SOLID pCi/g -0 UG 0.073 0.14
B 4621 roof (leach) 0705144-10 SMP TI-208 713R9 SOLID pCilg 0 U 0.13 0.22
B 4075 wall (leach) 0705144-13SMP TI-208 713R9 SOLID pCi/g 0.01 U 0.14 0.23
B 4665 roof (leach) 0705144-8 SMP TI-208 713R9 SOLID pCilg 001 U 0.15 0.26
B 4665 wall 0705144-2 SMP TI-208 713R9 SOLID pCi/g 0.02 UG 0.12 0.22
B 4621 roof 0705144-3 SMP TI-208 713R9 SOLID pCilg 0.02 UG 0.061 0.11
B 4075 roof (leach) 0705144-12SMP TI-208 713R9 SOLID pCi/g 0.04 U 0.15 0.25
B 4665 wall (leach) 0705144-9 SMP TI-208 713R9 SOLID pCilg 0.04 U 0.13 0.23
B 4022 S wall 0708172-4 SMP TI-208 713R9 SOLID pCi/g 0.052 U 0.089 0.15
B 4075 roof 0705144-5 SMP TI-208 713R9 SOLID pCilg 0.06 UG 0.15 0.27
B 4688 roof (leach) 0705144-14 SMP TI-208 713R9 SOLID pCilg 0.06 U 0.13 0.22
B 4075 wall 0705144-6 SMP TI-208 713R9 SOLID pCilg 0.11 UG 0.17 0.28
B 4658 Plate Metal Roof 0708172-6 SMP TI-208 713R9 SOLID pCil/g 0.17 UG 0.17 0.28
B 4621 roof (leach) 0705144-10 SMP U-234 714R10 SOLID pCi/g 0.003 U 0.008 0.02
B 4665 roof (leach) 0705144-8 SMP U-234 714R10 SOLID pCi/g 0.005 U 0.007 0.01
B 4075 wall (leach) 0705144-13SMP U-234 714R10 SOLID pCi/g 0.006 U 0.008 0.01
B 4688 roof (leach) 0705144-14 SMP U-234 714R10 SOLID pCi/g 0.006 U 0.008 0.01
B 4621 wall (leach) 0705144-11 SMP U-234 714R10 SOLID pCi/g 0.006 U 0.007 0.01
B 4665 wall (leach) 0705144-9 SMP U-234 714R10 SOLID pCi/g 0.007 U 0.008 0.01
B 4075 roof (leach) 0705144-12 SMP U-234 714R10 SOLID pCi/g 0.007 U 0.008 0.01
B 4022 W wall (S) (leach) 0708172-8 SMP U-234 714R11 SOLID pCil/g 0 U 0.021 0.06
B 4022 W wall (N) (leach) 0708172-9 SMP U-234 714R11 SOLID pCi/g 0.009 U 0.018 0.04
B 4022 E wall (leach) 0708172-7 SMP U-234 714R11 SOLID pCi/g 0.021 U 0.021 0.03
B 4022 S wall (leach) 0708172-10SMP U-234 714R11 SOLID pCi/g 0.022 U 0.023 0.03
B 4658 Plate Metal Roof 0708172-6 SMP U-234 714R11 SOLID pCilg 0.419 0.097 0.03 Yes
B 4022 N wall (leach) 0708172-11 SMP U-234 714R11 SOLID pCilg 3.87 0.77 0.05 Yes
B 4022 S wall (leach) 0708172-10SMP U-235 713R9 SOLID pCilg -1.06 U 094 19
B 4022 W wall (N) (leach) 0708172-9 SMP U-235 713R9 SOLID pCilg -084 U 0.88 1.73
B 4022 N wall 0708172-5 SMP U-235 713R9 SOLID pCilg -054 UG 0.32 0.61
B 4075 wall 0705144-6 SMP U-235 713R9 SOLID pCilg -0.33 UG 0.71 1.27
B 4665 wall 0705144-2 SMP U-235 713R9 SOLID pCilg -0.29 UG 0.36 0.77
B 4658 Plate Metal Roof 0708172-6 SMP U-235 713R9 SOLID pCilg -0.25 U,G 0.9 1.58
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Page 10 of 10

Sample Laboratory QC Analytical SampleReporting Data >
ID ID Type Analyte Method Matrix Units Result Flag TPU MDC MDC
B 4621 roof 0705144-3 SMP U-235 713R9 SOLID pCilg -0.2 UG 0.22 0.46
B 4022 W wall (N) 0708172-3 SMP U-235 713R9 SOLID pCilg -0.18 U 0.3 0.6
B 4665 wall (leach) 0705144-9 SMP U-235 713R9 SOLID pCilg -0.18 U 0.55 0.94
B 4075 roof (leach) 0705144-12SMP U-235 713R9 SOLID pCilg -0.12 U 0.54 0.93
B 4621 wall 0705144-4 SMP U-235 713R9 SOLID pCilg -0.04 UG 021 04
B 4665 roof (leach) 0705144-8 SMP U-235 713R9 SOLID pCilg -0.04 U 0.57 0.98
B 4022 E wall 0708172-1 SMP U-235 713R9 SOLID pCilg -0.02 UG 0.18 0.33
B 4621 wall (leach) 0705144-11SMP U-235 713R9 SOLID pCilg -0.01 U 0.53 0.9
B 4022 N wall (leach) 0708172-11SMP U-235 713R9 SOLID pCilg 0.03 U 0.99 1.77
B 4022 W wall (S) 0708172-2 SMP U-235 713R9 SOLID pCi/g 0.05 UG 0.15 0.25
B 4688 roof 0705144-7 SMP U-235 713R9 SOLID pCilg 0.07 UG 0.31 0.56
B 4688 roof (leach) 0705144-14 SMP U-235 713R9 SOLID pCi/g 0.12 U 0.59 0.99
B 4022 W wall (S) (leach) 0708172-8 SMP U-235 713R9 SOLID pCil/g 02 U 0.9 1.58
B 4075 roof 0705144-5 SMP U-235 713R9 SOLID pCi/g 0.2 UG 0.6 1.04
B 4621 roof (leach) 0705144-10SMP U-235 713R9 SOLID pCilg 021 U 0.41 0.68
B 4665 roof 0705144-1 SMP U-235 713R9 SOLID pCi/g 022 UG 056 0.94
B 4075 wall (leach) 0705144-13SMP U-235 713R9 SOLID pCilg 022 U 0.38 0.62
B 4022 S wall 0708172-4 SMP U-235 713R9 SOLID pCilg 0.27 U 0.26 04
B 4022 E wall (leach) 0708172-7 SMP U-235 713R9 SOLID pCilg 029 U 0.43 0.72
B 4075 wall (leach) 0705144-13SMP U-235 714R10 SOLID pCi/lg -0 U 0.008 0.01
B 4621 roof (leach) 0705144-10 SMP U-235 714R10 SOLID pCi/g 0.002 U 0.01 0.01
B 4688 roof (leach) 0705144-14 SMP U-235 714R10 SOLID pCi/g 0.002 U 0.008 0.01
B 4665 wall (leach) 0705144-9 SMP U-235 714R10 SOLID pCi/g 0.002 U 0.007 0.01
B 4665 roof (leach) 0705144-8 SMP U-235 714R10 SOLID pCi/g 0.003 U 0.008 0.01
B 4621 wall (leach) 0705144-11 SMP U-235 714R10 SOLID pCi/g 0.004 U 0.007 0.01
B 4075 roof (leach) 0705144-12SMP U-235 714R10 SOLID pCi/g 0.007 LT 0.008 0.01 Yes
B 4022 E wall (leach) 0708172-7 SMP U-235 714R11 SOLID pCilg -0 U 0.019 0.03
B 4022 W wall (N) (leach) 0708172-9 SMP U-235 714R11 SOLID pCil/g -0 U 0.02 0.03
B 4022 W wall (S) (leach) 0708172-8 SMP U-235 714R11 SOLID pCi/lg 0.004 U 0.02 0.05
B 4022 S wall (leach) 0708172-10SMP U-235 714R11 SOLID pCi/g 0.006 U 0.021 0.02
B 4022 N wall (leach) 0708172-11SMP U-235 714R11 SOLID pCi/g 0.009 U 0.038 0.05
B 4658 Plate Metal Roof 0708172-6 SMP U-235 714R11 SOLID pCilg 0.024 LT 0.019 0.02 Yes
B 4621 wall (leach) 0705144-11 SMP U-238 714R10 SOLID pCilg -0 U 0.006 0.01
B 4621 roof (leach) 0705144-10SMP U-238 714R10 SOLID pCi/g -0 U 0.008 0.01
B 4075 roof (leach) 0705144-12 SMP U-238 714R10 SOLID pCilg 2E-04 U 0.007 0.01
B 4075 wall (leach) 0705144-13SMP U-238 714R10 SOLID pCilg 2E-04 U 0.007 0.01
B 4688 roof (leach) 0705144-14 SMP U-238 714R10 SOLID pCi/g 0.003 U 0.007 0.01
B 4665 roof (leach) 0705144-8 SMP U-238 714R10 SOLID pCi/g 0.004 U 0.007 0.01
B 4665 wall (leach) 0705144-9 SMP U-238 714R10 SOLID pCi/g 0.004 U 0.006 0.01
B 4022 W wall (S) (leach) 0708172-8 SMP U-238 714R11 SOLID pCilg 0.008 U 0.018 0.04
B 4022 N wall (leach) 0708172-11 SMP U-238 714R11 SOLID pCi/g 0.009 U 0.032 0.03
B 4022 S wall (leach) 0708172-10SMP U-238 714R11 SOLID pCilg 0.017 U 0.02 0.03
B 4022 W wall (N) (leach) 0708172-9 SMP U-238 714R11 SOLID pCi/g 0.023 U 0.025 0.04
B 4022 E wall (leach) 0708172-7 SMP U-238 714R11 SOLID pCi/g 0.032 LT 0.025 0.02 Yes
B 4658 Plate Metal Roof 0708172-6 SMP U-238 714R11 SOLID pCi/g 0.389 0.092 0.03 Yes
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Radioactive Materials Handling Facility Building Surveys

Combined Summary Report

Laboratory Analytical Report - Sheet Metal QC

Page 1 of 5
Sample Laboratory QC Analytical Sample Reporting Data

ID ID Type Analyte Method Matrix Units Result Flag TPU MDC
B 4022 E wall 0708172-1 DUP Ac-228 713R9 SOLID pCilg -0.11 UG 0.2 0.38
B 4658 Plate Metal Roof 0708172-6 DUP Ac-228 713R9 SOLID pCi/g 0.77 UG 0.87 1.38
B 4022 E wall (leach) 0708172-7 DUP Ac-228 713R9 SOLID pCilg -0.29 U 091 1.85
Bldg 4075 roof 0705144-5 DUP Ac-228 713R9 SOLID pCilg -0.67 UG 0.62 1.37
Bldg 4665 roof (leach)  0705144-8 DUP Ac-228 713R9 SOLID pCilg -02 U 0.59 1.04
LABQC GS070906-2 MB Ac-228 713R9 SOLID pCi/g 0.07 U 0.14 0.25
LABQC GS070906-3 MB Ac-228 713R9 SOLID pCilg -0.09 U 0.29 0.54
LABQC GS070920-3 MB Ac-228 713R9 SOLID pCil/g 0.08 U 0.56 0.97
LABQC GS070522-2 MB Ac-228 713R9 SOLID pCilg -0.06 U 0.31 0.64
LABQC GS070524-1 MB Ac-228 713R9 SOLID pCil/g 024 U 0.44 0.74
LABQC GS070906-2 LCS Am-241 713R9 SOLID pCil/g 1000 P 120 0
LABQC GS070906-3 LCS Am-241 713R9 SOLID pCi/g 920 P 110 20
LABQC GS070920-3 LCS Am-241 713R9 SOLID pCil/g 111 P 13 2
LABQC GS070522-2 LCS Am-241 713R9 SOLID pCi/g 950 P 110 10
LABQC GS070524-1 LCS Am-241 713R9 SOLID pCilg 9%5 P 11 2
B 4022 E wall 0708172-1 DUP Bi-212 713R9 SOLID pCi/g 057 UG 0.61 0.97
B 4658 Plate Metal Roof 0708172-6 DUP Bi-212 713R9 SOLID pCil/g 08 UG 25 45
B 4022 E wall (leach) 0708172-7 DUP Bi-212 713R9 SOLID pCi/g -05 U 34 6.6
Bldg 4075 roof 0705144-5 DUP Bi-212 713R9 SOLID pCil/g -0.2 UG 15 31
Bldg 4665 roof (leach)  0705144-8 DUP Bi-212 713R9 SOLID pCi/g -05 U 14 25
LABQC GS070906-2 MB Bi-212 713R9 SOLID pCil/g 012 U 0.45 0.79
LABQC GS070906-3 MB Bi-212 713R9 SOLID pCi/g -0.02 U 0.86 1.57
LABQC GS070920-3 MB Bi-212 713R9 SOLID pCil/g 16 U 16 25
LABQC GS070522-2 MB Bi-212 713R9 SOLID pCi/g 05 U 1 19
LABQC GS070524-1 MB Bi-212 713R9 SOLID pCil/g 0 u 12 21
B 4022 E wall 0708172-1 DUP Bi-214 713R9 SOLID pCi/g -0.032 U,G,J 0.092 0.168
B 4658 Plate Metal Roof 0708172-6 DUP Bi-214 713R9 SOLID pCil/g 0.62 U,G,J 0.46 0.67
B 4022 E wall (leach) 0708172-7 DUP Bi-214 713R9 SOLID pCi/g 044 UJ 0.62 1.03
Bldg 4075 roof 0705144-5 DUP Bi-214 713R9 SOLID pCilg -0.11 U,G,J 0.29 0.56
Bldg 4665 roof (leach)  0705144-8 DUP Bi-214 713R9 SOLID pCi/g 0.08 U,J 0.33 0.55
LABQC GS070906-2 MB Bi-214 713R9 SOLID pCil/g -0.01 UJ 0.1 0.18
LABQC GS070906-3 MB Bi-214 713R9 SOLID pCi/g 0 uUJd 0.18 0.31
LABQC GS070920-3 MB Bi-214 713R9 SOLID pCil/g -0.02 UJ 0.31 0.54
LABQC GS070522-2 MB Bi-214 713R9 SOLID pCi/g -0.19 U,J 0.22 0.45
LABQC GS070524-1 MB Bi-214 713R9 SOLID pCil/g 0.27 UJ 0.29 0.47
LABQC GS070906-2 LCS Co-60 713R9 SOLID pCi/g 541 P 63 2
LABQC GS070906-3 LCS Co-60 713R9 SOLID pCilg 463 P 54 2
LABQC GS070920-3LCS Co-60 713R9 SOLID pCilg 549 P 6.4 0.2
LABQC GS070522-2 LCS Co-60 713R9 SOLID pCilg 379 P 44 1
LABQC GS070524-1LCS Co-60 713R9 SOLID pCilg 389 P 46 0.1
B 4022 E wall 0708172-1 DUP Cs-137 713R9 SOLID pCilg 0.034 U,G 0.054 0.09
B 4658 Plate Metal Roof 0708172-6 DUP Cs-137 713R9 SOLID pCi/g 0.32LT,G,TI 021 0.28
B 4022 E wall (leach) 0708172-7 DUP Cs-137 713R9 SOLID pCilg 0 u 0.26 0.49
Bldg 4075 roof 0705144-5 DUP Cs-137 713R9 SOLID pCi/g 0.09 U,G 0.14 0.23
Bldg 4665 roof (leach)  0705144-8 DUP Cs-137 713R9 SOLID pCilg 011 U 0.12 0.19
LABQC GS070906-2 LCS Cs-137 713R9 SOLID pCilg 388 P,M3 45 2
LABQC GS070906-3 LCS Cs-137 713R9 SOLID pCilg 376 P,M3 44 2
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Combined Summary Report

Laboratory Analytical Report - Sheet Metal QC

Page 2 of 5
Sample Laboratory QC Analytical Sample Reporting Data

ID ID Type Analyte Method Matrix Units Result Flag TPU MDC
LABQC GS070920-3 LCS Cs-137 713R9 SOLID pCilg 394 P 46 0.3
LABQC GS070522-2 LCS Cs-137 713R9 SOLID pCilg 373 P,M3 44 2
LABQC GS070524-1 LCS Cs-137 713R9 SOLID pCilg 36.6 P 43 0.2
LABQC GS070906-2 MB Cs-137 713R9 SOLID pCi/g -0.027 U 0.034 0.066
LABQC GS070906-3 MB Cs-137 713R9 SOLID pCilg 0.011 U 0.06 0.106
LABQC GS070920-3 MB Cs-137 713R9 SOLID pCilg -0.06 U 0.11 0.2
LABQC GS070522-2 MB Cs-137 713R9 SOLID pCilg 0.019 U 0.072 0.135
LABQC GS070524-1 MB Cs-137 713R9 SOLID pCil/g 0.059 U 0.097 0.161
B 4022 E wall 0708172-1 DUP K-40 713R9 SOLID pCilg -0.04 UG 06 1.11
B 4658 Plate Metal Roof 0708172-6 DUP K-40 713R9 SOLID pCi/g 39 G 26 3.3
B 4022 E wall (leach) 0708172-7 DUP K-40 713R9 SOLID pCilg 05 U 35 6.5
Bldg 4075 roof 0705144-5 DUP K-40 713R9 SOLID pCilg -0.3 UG 23 4.6
Bldg 4665 roof (leach)  0705144-8 DUP K-40 713R9 SOLID pCil/g -1.3 U 2 35
LABQC GS070906-2 MB K-40 713R9 SOLID pCi/g -01 U 0.56 1.02
LABQC GS070906-3 MB K-40 713R9 SOLID pCilg -042 U 0.86 1.66
LABQC GS070920-3 MB K-40 713R9 SOLID pCilg -1.3 U 19 34
LABQC GS070522-2 MB K-40 713R9 SOLID pCilg 05 U 12 21
LABQC GS070524-1 MB K-40 713R9 SOLID pCil/g 05 U 1.8 3
B 4022 E wall 0708172-1 DUPPa-234nmr 713R9 SOLID pCilg -2 UG 5.7 10.8
B 4658 Plate Metal Roof 0708172-6 DUPPa-234nm 713R9 SOLID pCi/g -9 UG 17 39
B 4022 E wall (leach) 0708172-7 DUPPa-234nmr 713R9 SOLID pCilg 9 U 24 44
Bldg 4075 roof 0705144-5 DUPPa-234mr 713R9 SOLID pCilg 16 UG 18 28
Bldg 4665 roof (leach)  0705144-8 DUPPa-234n 713R9 SOLID pCi/g 6 U 11 19
LABQC GS070906-2 MB Pa-234mr 713R9 SOLID pCi/g -06 U 39 74
LABQC GS070906-3 MB Pa-234n 713R9 SOLID pCilg 86 U 85 135
LABQC GS070920-3 MB Pa-234mr 713R9 SOLID pCi/g 14 U 14 23
LABQC GS070522-2 MB Pa-234n 713R9 SOLID pCil/g 56 U 8.8 15
LABQC GS070524-1 MB Pa-234mr 713R9 SOLID pCilg 12 U 16 26
B 4022 E wall 0708172-1 DUP Pb-211 713R9 SOLID pCilg -0.11 UG 0.82 1.48
B 4658 Plate Metal Roof 0708172-6 DUP Pb-211 713R9 SOLID pCi/g 19 UG 28 4.7
B 4022 E wall (leach) 0708172-7 DUP Pb-211 713R9 SOLID pCilg 1.3 U 42 8.2
Bldg 4075 roof 0705144-5 DUP Pb-211 713R9 SOLID pCi/g 1.8 UW,G 1.9 3
Bldg 4665 roof (leach)  0705144-8 DUP Pb-211 713R9 SOLID pCi/g -19 U 22 3.9
LABQC GS070906-2 MB Pb-211 713R9 SOLID pCi/g -0.04 U 0.61 1.09
LABQC GS070906-3 MB Pb-211 713R9 SOLID pCil/g -01 U 12 21
LABQC GS070920-3 MB Pb-211 713R9 SOLID pCil/g -08 U 1.8 33
LABQC GS070522-2 MB Pb-211 713R9 SOLID pCil/g -01 U 15 28
LABQC GS070524-1 MB Pb-211 713R9 SOLID pCi/g -11 U 1.8 33
B 4022 E wall 0708172-1 DUP Pb-212 713R9 SOLID pCilg -0.006 U,G 0.078 0.137
B 4658 Plate Metal Roof 0708172-6 DUP Pb-212 713R9 SOLID pCi/g 0.38 U,G 0.29 0.44
B 4022 E wall (leach) 0708172-7 DUP Pb-212 713R9 SOLID pCilg -0.19 U 0.36 0.67
Bldg 4075 roof 0705144-5 DUP Pb-212 713R9 SOLID pCi/g 0.15 UG 0.17 0.28
Bldg 4665 roof (leach)  0705144-8 DUP Pb-212 713R9 SOLID pCi/g -0.19 U 0.22 0.37
LABQC GS070906-2 MB Pb-212 713R9 SOLID pCi/g 0.029 U 0.065 0.109
LABQC GS070906-3 MB Pb-212 713R9 SOLID pCil/g 0 u 0.11 0.2
LABQC GS070920-3 MB Pb-212 713R9 SOLID pCil/g 0 U 0.17 0.29
LABQC GS070522-2 MB Pb-212 713R9 SOLID pCilg 001 U 0.12 0.21
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Page 30of 5
Sample Laboratory QC Analytical Sample Reporting Data

ID ID Type Analyte Method Matrix Units Result Flag TPU MDC
LABQC GS070524-1 MB Pb-212 713R9 SOLID pCil/g -0.07 U 0.2 0.34
B 4022 E wall 0708172-1 DUP Pb-214 713R9 SOLID pCi/g -0.018 U,G,J 0.096 0.17
B 4658 Plate Metal Roof 0708172-6 DUP Pb-214 713R9 SOLID pCi/g 0.09 U,G,J 034 0.6
B 4022 E wall (leach) 0708172-7 DUP Pb-214 713R9 SOLID pCi/g 0.04 UJ 0.47 0.84
Bldg 4075 roof 0705144-5 DUP Pb-214 713R9 SOLID pCilg -0.04 U,G,J 0.23 0.44
Bldg 4665 roof (leach)  0705144-8 DUP Pb-214 713R9 SOLID pCil/g -0.18 U,J 029 05
LABQC GS070906-2 MB Pb-214 713R9 SOLID pCil/g 0.075 UJ 0.068 0.107
LABQC GS070906-3 MB Pb-214 713R9 SOLID pCi/g -0.06 U,J 0.14 0.26
LABQC GS070920-3 MB Pb-214 713R9 SOLID pCi/g 0.04 UJ 0.23 0.39
LABQC GS070522-2 MB Pb-214 713R9 SOLID pCi/g 0.16 U,J 0.14 0.22
LABQC GS070524-1 MB Pb-214 713R9 SOLID pCil/g 03 UJ 0.22 0.35
Bldg 4665 roof (leach)  0705144-8 DUP Po-210 714R10 SOLID pCi/g 0.007 U 0.036 0.055
LABQC PLO70531-1 LCS P0-210 714R10 SOLID pCi/g 96 P 15 01
LABQC PLO70531-1 MB Po0-210 714R10 SOLID pCi/g -0.013 U 0.032 0.061
B 4022 E wall (leach) 0708172-7 DUP Po0-210 714R11 SOLID pCilg 003 U 0.1 0.08
B 4658 Plate Metal Roof 0708172-6 DUP Po-210 714R11 SOLID pCi/g 52.7 82 0.1
LABQC PLO70924-1 LCS P0-210 714R11 SOLID pCi/g 197 P 33 0.1
LABQC PL0O70925-1 LCS P0-210 714R11 SOLID pCi/g 225 P)Y1 35 01
LABQC PLO70924-1 MB Po0-210 714R11 SOLID pCil/g -0.015 U 0.074 0.14
LABQC PL0O70925-1 MB Po0-210 714R11 SOLID pCi/g -0.008 U 0.068 0.104
Bldg 4665 roof (leach)  0705144-8 DUP Pu-238 714R10 SOLID pCilg 0.0019 U 0.0082 0.011
LABQC AS070531-2 MB Pu-238 714R10 SOLID pCi/g -0.0004 U 0.0075 0.01
B 4658 Plate Metal Roof 0708172-6 DUP Pu-238 714R11 SOLID pCi/g -0.0038 U  0.0092 0.017
B 4022 E wall (leach) 0708172-7 DUP Pu-238 714R11 SOLID pCilg -0.0009 U 0.0096 0.014
LABQC AS070925-3 MB Pu-238 714R11 SOLID pCi/g 0.0055 B3 0.0091 0.005
LABQC AS070925-7 MB Pu-238 714R11 SOLID pCi/g -0.0016 U 0.0082 0.015
Bldg 4665 roof (leach)  0705144-8 DUP Pu-239 714R10 SOLID pCilg 0.0065 U  0.0082 0.011
LABQC AS070531-2 LCS Pu-239 714R10 SOLID pCilg 179 P 0.32 0.01
LABQC AS070531-2 MB Pu-239 714R10 SOLID pCi/g -0.0004 U 0.0075 0.01
B 4658 Plate Metal Roof 0708172-6 DUP Pu-239 714R11 SOLID pCi/g 0 U 0.0092 0.02
B 4022 E wall (leach) 0708172-7 DUP Pu-239 714R11 SOLID pCilg 0 U 0.0096 0.007
LABQC AS070925-3 LCS Pu-239 714R11 SOLID pCilg 25 P 0.41 0.02
LABQC AS070925-7 LCS Pu-239 714R11 SOLID pCilg 251 P 0.44 0.02
LABQC AS070925-3 MB Pu-239 714R11 SOLID pCil/g 0o u 0.009 0.02
LABQC AS070925-7 MB Pu-239 714R11 SOLID pCi/g -0.0024 U 0.0082 0.017
Bldg 4665 roof (leach)  0705144-8 DUP Pu-241 704R8 SOLID pCi/g -01 U 0.69 1.16
LABQC P1070608-1 LCS Pu-241 704R8 SOLID pCi/g 389 P 7 1.2
LABQC P1070608-1 MB Pu-241 704R8 SOLID pCi/g 021 U 0.67 1.12
B 4658 Plate Metal Roof 0708172-6 DUP Pu-241 704R9 SOLID pCi/g 03 U 4.1 7
B 4022 E wall (leach) 0708172-7 DUP Pu-241 704R9 SOLID pCilg -12 U 2 35
LABQC P1070925-1 LCS Pu-241 704R9 SOLID pCi/g 228 P 41 6
LABQC P1070925-3 LCS Pu-241 704R9 SOLID pCilg 113 P 20 3
LABQC P1070925-1 MB Pu-241 704R9 SOLID pCilg 06 U 39 6.7
LABQC P1070925-3 MB Pu-241 704R9 SOLID pCilg -1 U 18 31
B 4022 E wall 0708172-1 DUP Ra-226 713R9 SOLID pCil/g 0.09 UG 093 161
B 4658 Plate Metal Roof 0708172-6 DUP Ra-226 713R9 SOLID pCi/g 1.2 UG 27 4.6
B 4022 E wall (leach) 0708172-7 DUP Ra-226 713R9 SOLID pCil/g -1.7 U 3 56
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ID ID Type Analyte Method Matrix Units Result Flag TPU MDC
Bldg 4075 roof 0705144-5 DUP Ra-226 713R9 SOLID pCil/g 06 UG 2 35
Bldg 4665 roof (leach)  0705144-8 DUP Ra-226 713R9 SOLID pCi/g -03 U 2.4 4
LABQC GS070906-2 MB Ra-226 713R9 SOLID pCilg 011 U 0.57 0.97
LABQC GS070906-3 MB Ra-226 713R9 SOLID pCil/g -1.3 U 14 26
LABQC GS070920-3 MB Ra-226 713R9 SOLID pCi/g 02 U 2 34
LABQC GS070522-2 MB Ra-226 713R9 SOLID pCi/g -11 U 12 24
LABQC GS070524-1 MB Ra-226 713R9 SOLID pCil/g -03 U 23 3.9
B 4022 E wall (leach) 0708172-7 DUP Sr-90 724R10 SOLID pCilg 0.06 U 0.13 0.28
LABQC SR071003-2 LCS Sr-90 724R10 SOLID pCilg 45 P 11 0.3
LABQC SR071004-2 LCS Sr-90 724R10 SOLID pCilg 41 P 1 03
LABQC SR071003-2 MB Sr-90 724R10 SOLID pCil/g 005 U 0.13 0.29
LABQC SR071004-2 MB Sr-90 724R10 SOLID pCi/g 003 U 0.11 0.23
Bldg 4665 roof (leach)  0705144-8 DUP Sr-90 724R9 SOLID pCilg 006 U 0.1 0.22
LABQC SR070606-3 LCS Sr-90 724R9 SOLID pCilg 44 P 11 04
LABQC SR070606-3 MB Sr-90 724R9 SOLID pCil/g -0.09 U 0.12 0.28
Bldg 4665 roof (leach)  0705144-8 DUP Th-228 714R10 SOLID pCi/g 0.003 U 0.012 0.027
LABQC AS070531-1 MB Th-228 714R10 SOLID pCi/g 0.0017 U 0.0066 0.013
B 4658 Plate Metal Roof 0708172-6 DUP Th-228 714R11 SOLID pCi/g 0.47 M3 0.13 0.11
B 4022 E wall (leach) 0708172-7 DUP Th-228 714R11 SOLID pCil/g -0.017 U 0.03 0.07
LABQC AS070925-4 MB Th-228 714R11 SOLID pCi/g 0.012 U 0.044 0.086
LABQC AS070925-8 MB Th-228 714R11 SOLID pCil/g 0.015 U 0.021 0.04
Bldg 4665 roof (leach)  0705144-8 DUP Th-230 714R10 SOLID pCi/g -0.0065 U  0.0098 0.029
LABQC AS070531-1 LCS Th-230 714R10 SOLID pCil/g 1 P 0.17 0.02
LABQC AS070531-1 MB Th-230 714R10 SOLID pCi/g -0.0059 U 0.0068 0.014
B 4658 Plate Metal Roof 0708172-6 DUP Th-230 714R11 SOLID pCil/g 0.344 0.099 0.078
B 4022 E wall (leach) 0708172-7 DUP Th-230 714R11 SOLID pCi/g 0 U 0.027 0.059
LABQC AS070925-4 LCS Th-230 714R11 SOLID pCil/g 207 P 0.37 0.06
LABQC AS070925-8 LCS Th-230 714R11 SOLID pCil/g 225 P 0.38 0.05
LABQC AS070925-4 MB Th-230 714R11 SOLID pCil/g 002 U 0.031 0.058
LABQC AS070925-8 MB Th-230 714R11 SOLID pCil/g 0.025 U 0.027 0.05
Bldg 4665 roof (leach)  0705144-8 DUP Th-232 714R10 SOLID pCilg 0.0014 U  0.0051 0.004
LABQC AS070531-1 MB Th-232 714R10 SOLID pCi/g 0.0002 U 0.0021 0.005
B 4658 Plate Metal Roof 0708172-6 DUP Th-232 714R11 SOLID pCi/g 0.372 0.099 0.048
B 4022 E wall (leach) 0708172-7 DUP Th-232 714R11 SOLID pCi/g 0.017 LT 0.013 0.013
LABQC AS070925-4 MB Th-232 714R11 SOLID pCil/g 0.016 B3 0.013 0.007
LABQC AS070925-8 MB Th-232 714R11 SOLID pCil/g 0.015 U 0.013 0.02
B 4022 E wall 0708172-1 DUP Th-234 713R9 SOLID pCil/g -1.3 UG 15 28
B 4658 Plate Metal Roof 0708172-6 DUP Th-234 713R9 SOLID pCi/g -09 UG 7 13
B 4022 E wall (leach) 0708172-7 DUP Th-234 713R9 SOLID pCil/g 06 U 8.2 14.6
Bldg 4075 roof 0705144-5 DUP Th-234 713R9 SOLID pCi/g -1.6 UG 47 8.7
Bldg 4665 roof (leach)  0705144-8 DUP Th-234 713R9 SOLID pCi/g 03 U 6.8 114
LABQC GS070906-2 MB Th-234 713R9 SOLID pCil/g 02 U 16 27
LABQC GS070906-3 MB Th-234 713R9 SOLID pCil/g -08 U 23 41
LABQC GS070920-3 MB Th-234 713R9 SOLID pCi/g -11 U 8 13.7
LABQC GS070522-2 MB Th-234 713R9 SOLID pCil/g 02 U 31 57
LABQC GS070524-1 MB Th-234 713R9 SOLID pCi/g 23 U 45 7.4
B 4022 E wall 0708172-1 DUP TI-208 713R9 SOLID pCilg -0.016 U,G 0.05 0.09
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ID ID Type Analyte Method Matrix Units Result Flag TPU MDC
B 4658 Plate Metal Roof 0708172-6 DUP TI-208 713R9 SOLID pCil/g 0.14 UG 0.22 0.36
B 4022 E wall (leach) 0708172-7 DUP TI-208 713R9 SOLID pCi/g -0.09 U 0.3 0.56
Bldg 4075 roof 0705144-5 DUP TI-208 713R9 SOLID pCilg -0.01 UG 0.13 0.25
Bldg 4665 roof (leach)  0705144-8 DUP TI-208 713R9 SOLID pCi/g 0.04 U 0.15 0.25
LABQC GS070906-2 MB TI-208 713R9 SOLID pCilg 0014 U 0.035 0.06
LABQC GS070906-3 MB TI-208 713R9 SOLID pCil/g -0.045 U 0.073 0.136
LABQC GS070920-3 MB TI-208 713R9 SOLID pCil/g 004 U 0.16 0.28
LABQC GS070522-2 MB TI-208 713R9 SOLID pCi/g -0.008 U 0.08 0.158
LABQC GS070524-1 MB TI-208 713R9 SOLID pCil/g -0.02 U 0.14 0.25
Bldg 4665 roof (leach)  0705144-8 DUP U-234 714R10 SOLID pCi/g 0.012 U 0.013 0.022
LABQC AS070531-2 LCS U-234 714R10 SOLID pCilg 184 P 0.33 0.02
LABQC AS070531-2 MB U-234 714R10 SOLID pCi/g 0.0025 U 0.0069 0.013
B 4658 Plate Metal Roof 0708172-6 DUP U-234 714R11 SOLID pCi/g 0.313 0.082 0.029
B 4022 E wall (leach) 0708172-7 DUP U-234 714R11 SOLID pCilg 0.022 U 0.025 0.034
LABQC AS070925-3 LCS U-234 714R11 SOLID pCilg 234 P 0.42 0.04
LABQC AS070925-7 LCS U-234 714R11 SOLID pCilg 412 P 0.71 0.04
LABQC AS070925-3 MB U-234 714R11 SOLID pCilg 0.034 B3 0.022 0.025
LABQC AS070925-7 MB U-234 714R11 SOLID pCi/g 0.026 U 0.024 0.029
B 4022 E wall 0708172-1 DUP U-235 713R9 SOLID pCilg -0.19 UG 0.25 0.45
B 4658 Plate Metal Roof 0708172-6 DUP U-235 713R9 SOLID pCi/g 0.06 U,G 0.54 1
B 4022 E wall (leach) 0708172-7 DUP U-235 713R9 SOLID pCilg 01 U 1 18
Bldg 4075 roof 0705144-5 DUP U-235 713R9 SOLID pCi/g 0 UG 0.45 0.83
Bldg 4665 roof (leach)  0705144-8 DUP U-235 713R9 SOLID pCi/g 05 U 0.46 0.88
LABQC GS070906-2 MB U-235 713R9 SOLID pCi/g 0 U 0.19 0.32
LABQC GS070906-3 MB U-235 713R9 SOLID pCi/g -0.14 U 0.36 0.64
LABQC GS070920-3 MB U-235 713R9 SOLID pCilg -0.01 U 0.47 0.81
LABQC GS070522-2 MB U-235 713R9 SOLID pCil/g -0.37 U 0.3 0.65
LABQC GS070524-1 MB U-235 713R9 SOLID pCil/g -0.12 U 0.57 0.98
Bldg 4665 roof (leach)  0705144-8 DUP U-235 714R10 SOLID pCi/g 0.001 U 0.011 0.021
LABQC AS070531-2 MB U-235 714R10 SOLID pCi/g -0.0012 U 0.0081 0.014
B 4658 Plate Metal Roof 0708172-6 DUP U-235 714R11 SOLID pCi/g 0.008 U 0.017 0.034
B 4022 E wall (leach) 0708172-7 DUP U-235 714R11 SOLID pCilg 0.006 U 0.025 0.034
LABQC AS070925-3 MB U-235 714R11 SOLID pCil/g 0.008 U 0.013 0.021
LABQC AS070925-7 MB U-235 714R11 SOLID pCi/g -0.001 U 0.02 0.026
Bldg 4665 roof (leach)  0705144-8 DUP U-238 714R10 SOLID pCi/g 0.023 LT 0.017 0.021
LABQC AS070531-2 LCS U-238 714R10 SOLID pCilg 184 P 0.33 0.02
LABQC AS070531-2 MB U-238 714R10 SOLID pCi/g 0.0013 U 0.0069 0.011
B 4658 Plate Metal Roof 0708172-6 DUP U-238 714R11 SOLID pCi/g 0.32 0.084 0.029
B 4022 E wall (leach) 0708172-7 DUP U-238 714R11 SOLID pCil/g 0.008 U 0.022 0.041
LABQC AS070925-3 LCS U-238 714R11 SOLID pCilg 238 P 0.43 0.04
LABQC AS070925-7 LCS U-238 714R11 SOLID pCilg 403 P 0.7 0.03
LABQC AS070925-3 MB U-238 714R11 SOLID pCi/g 0.034 U 0.025 0.036
LABQC AS070925-7 MB U-238 714R11 SOLID pCilg 0.012 U 0.017 0.029
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Radioactive Materials Handling Facility Building Surveys Combined Summary Report

Laboratory Analytical Report - Smears

Page 1 of 2
Sample Laboratory QC Analytical Sample Reporting Data
ID ID Type Analyte Method Matrix Units Result Flag TPU MDC > MDC
TO1 0705143-1 SMP  H-3 704R8  WIPE pCi/sample 23 U 35 6.1
TO2 0705143-2 SMP  H-3 704R8 WIPE pCi/sample -1.3 U 4 6.9
TO3 0705143-3 SMP  H-3 704R8  WIPE pCi/sample 25 U 33 538
TO4 0705143-4 SMP  H-3 704R8  WIPE pCi/sample -1.4 U 37 6.3
TO5 0705143-5 SMP  H-3 704R8  WIPE pCi/sample 18 U 33 55
TO6 0705143-6 SMP  H-3 704R8  WIPE pCi/sample 22 U 36 6.3
TO7 0705159-1 SMP  H-3 704R8  WIPE pCi/sample 04 U 3 51
TO8 0705159-2 SMP  H-3 704R8  WIPE pCi/sample 04 U 32 54
TO9 0705143-9 SMP  H-3 704R8  WIPE pCi/sample -3 U 39 6.8
T10 0705143-10 SMP  H-3 704R8  WIPE pCi/sample -06 U 3.5 6
T11 0705143-11 SMP  H-3 704R8  WIPE pCi/sample -1 U 3 52
T12 0705143-12 SMP  H-3 704R8  WIPE pCi/sample -89 U 6.3 11
T13 0705159-3 SMP  H-3 704R8  WIPE pCi/sample 26 U 75 129
T14 0705159-4 SMP  H-3 704R8  WIPE pCi/sample 06 U 3 51
T15 0705143-15 SMP  H-3 704R8  WIPE pCi/sample 13 U 31 52
T16 0705143-16 SMP  H-3 704R8  WIPE pCi/sample 1.1 U 31 54
T17 0705143-17 SMP  H-3 704R8  WIPE pCi/sample -19 U 33 57
T18 0705159-5 SMP  H-3 704R8  WIPE pCi/sample 34 U 32 57
T19 0705143-19 SMP  H-3 704R8  WIPE pCi/sample -4 U 42 7.3
T20 0705159-6 SMP  H-3 704R8  WIPE pCi/sample 11 U 37 6.3
T21 0705143-21 SMP  H-3 704R8  WIPE pCi/sample -16 U 37 6.3
T22 0705159-7 SMP  H-3 704R8  WIPE pCi/sample -6.1 U 53 9.3
T23 0705143-23 SMP  H-3 704R8  WIPE pCi/sample 29 U 34 509
T24 0705143-24 SMP  H-3 704R8 WIPE pCi/sample -64 UM 28 49
T25 0705143-25 SMP  H-3 704R8  WIPE pCi/sample -3 U 31 55
T26 0705143-26 SMP  H-3 704R8  WIPE pCi/sample -33 U 36 6.2
T27 0705143-27 SMP  H-3 704R8  WIPE pCi/sample -1 U 36 6.1
T28 0705143-28 SMP  H-3 704R8  WIPE pCi/sample 14 U 3.6 6
T29 0705143-29 SMP  H-3 704R8  WIPE pCi/sample 18 U 3 49
T30 0705143-30 SMP  H-3 704R8  WIPE pCi/sample 1.7 U 3.1 51
T31 0705143-31 SMP  H-3 704R8  WIPE pCi/sample -09 U 36 6.2
T32 0705143-32 SMP  H-3 704R8  WIPE pCi/sample -05 U 38 65
T33 0705143-33 SMP  H-3 704R8  WIPE pCi/sample 01 U 37 6.2
T34 0705159-8 SMP  H-3 704R8  WIPE pCi/sample -0.7 U 34 59
T35 0705143-35 SMP  H-3 704R8  WIPE pCi/sample 19 U 45 75
T36 0705143-36 SMP  H-3 704R8  WIPE pCi/sample 13 U 33 56
T37 0705143-37 SMP  H-3 704R8  WIPE pCi/sample 1.7 U 35 538
T38 0705159-9 SMP  H-3 704R8  WIPE pCi/sample -04 U 3 51
T39 0705159-10 SMP  H-3 704R8  WIPE pCi/sample -0.7 U 3 51
T40 0705143-40 SMP  H-3 704R8  WIPE pCi/sample -0.3 U 3 51
T41 0705143-41 SMP  H-3 704R8  WIPE pCi/sample 22 U 3 5
T42 0705159-11 SMP  H-3 704R8  WIPE pCi/sample -09 U 28 4.8
T43 0705159-12 SMP  H-3 704R8  WIPE pCi/sample -1.3 U 29 5
T44 0705143-44 SMP  H-3 704R8  WIPE pCi/sample 0 U 36 6.1
T45 0705143-45 SMP  H-3 704R8  WIPE pCi/sample -0.3 U 3.5 6
T46 0705159-13 SMP  H-3 704R8  WIPE pCi/sample 01 U 3 5
T47 0705159-14 SMP  H-3 704R8  WIPE pCi/sample -0.1 U 3 5
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Radioactive Materials Handling Facility Building Surveys Combined Summary Report

Laboratory Analytical Report - Smears

Page 2 of 2
Sample Laboratory QC Analytical Sample Reporting Data
ID ID Type Analyte Method Matrix Units Result Flag TPU MDC > MDC
T48 0705159-15 SMP  H-3 704R8  WIPE pCi/sample -05 U 3 51
T49 0705159-16 SMP  H-3 704R8  WIPE pCi/sample -16 U 3 51
T50 0705159-17 SMP  H-3 704R8  WIPE pCi/sample 27 U 31 54
T51 0705159-18 SMP  H-3 704R8  WIPE pCi/sample 03 U 32 55
T52 0705159-19 SMP  H-3 704R8  WIPE pCi/sample -1.2 U 34 538
T53 0705159-20 SMP  H-3 704R8  WIPE pCi/sample 05 U 33 55
T54 0705159-21 SMP  H-3 704R8  WIPE pCi/sample -04 U 29 49
T55 0705159-22 SMP  H-3 704R8  WIPE pCi/sample 25 U 29 51
T56 0705159-23 SMP  H-3 704R8  WIPE pCi/sample -0.1 U 31 53
T57 0705143-57 SMP  H-3 704R8  WIPE pCi/sample 78 U 5.1 8
T58 0705159-24 SMP  H-3 704R8  WIPE pCi/sample 06 U 29 49
T59 0705159-25 SMP  H-3 704R8  WIPE pCi/sample 04 U 31 52
T60 0705143-60 SMP  H-3 704R8  WIPE pCi/sample 27 U 45 7.5
T61 0705159-26 SMP  H-3 704R8  WIPE pCi/sample -1.8 U 5.1 87
T62 0705143-62 SMP  H-3 704R8  WIPE pCi/sample 01 U 32 54
T63 0705159-27 SMP  H-3 704R8  WIPE pCi/sample -1.8 U 32 55
T64 0705159-28 SMP  H-3 704R8  WIPE pCi/sample 1.7 U 46 7.6
T65 0705159-29 SMP  H-3 704R8  WIPE pCi/sample -05 U 2.9 5
T66 0705159-30 SMP  H-3 704R8  WIPE pCi/sample -1 U 42 7.2
T67 0705159-31 SMP  H-3 704R8  WIPE pCi/sample -04 U 31 54
T68 0705159-32 SMP  H-3 704R8  WIPE pCi/sample -4 U 58 10
T69 0705159-33 SMP  H-3 704R8  WIPE pCi/sample -06 U 37 6.3
T70 0705159-34 SMP  H-3 704R8  WIPE pCi/sample -0.8 U 34 538
T71 0705159-35 SMP  H-3 704R8  WIPE pCi/sample -0.2 U 29 49
T72 0705159-36 SMP  H-3 704R8  WIPE pCi/sample 27 U 49 85
T73 0705143-73 SMP  H-3 704R8  WIPE pCi/sample 16 U 4 6.7
T74 0705143-74 SMP  H-3 704R8  WIPE pCi/sample -1.8 U 34 59
T75 0705159-37 SMP  H-3 704R8 WIPE pCi/sample 41 U 39 6.9
T76 0708171-1 SMP  H-3 704R9  WIPE pCi/sample -06 U 27 46
T77 0708171-2 SMP  H-3 704R9  WIPE pCi/sample -15 U 28 4.9
T78 0708171-3 SMP  H-3 704R9  WIPE pCi/sample -04 U 25 44
T79 0708171-4 SMP  H-3 704R9  WIPE pCi/sample 09 U 26 4.4
T80 0708171-5 SMP  H-3 704R9  WIPE pCi/sample -09 U 28 438
T81 0708171-6 SMP  H-3 704R9  WIPE pCi/sample 06 U 26 4.4
T82 0708171-7 SMP  H-3 704R9  WIPE pCi/sample 06 U 29 438
T83 0708171-8 SMP  H-3 704R9  WIPE pCi/lsample -0.1 U 26 45
T84 0708171-9 SMP  H-3 704R9  WIPE pCi/sample 0 U 26 44
T85 0708171-10 SMP  H-3 704R9  WIPE pCi/lsample -0.8 U 26 4.4
T86 0708171-11 SMP  H-3 704R9  WIPE pCi/sample 0 U 28 47
T87 0708171-12 SMP  H-3 704R9  WIPE pCi/lsample 05 U 27 45
T88 0708171-13 SMP  H-3 704R9  WIPE pCi/sample 04 U 24 41
T89 0708171-14 SMP  H-3 704R9  WIPE pCi/lsample 01 U 24 41
T90 0708171-15 SMP  H-3 704R9  WIPE pCi/sample -04 U 24 41
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Radioactive Materials Handling Facility Building Surveys Combined Summary Report

Laboratory Analytical Report - Smears QC

Page 1 of 1
Sample Laboratory QC Analytical Sample Reporting Data
ID ID Type Analyte Method Matrix Units Result Flag TPU MDC > MDC

LABQC 3H070608-1 LCS H-3 704R8  WIPE pCi/sample 111 P 18 5 Yes
LABQC 3H070608-1 LCSD H-3 704R8  WIPE pCi/sample 106 P 17 5 Yes
LABQC 3H070608-1 MB H-3 704R8  WIPE pCi/sample 1.1 U 28 438
LABQC 3H070608-2 LCS H-3 704R8  WIPE pCi/sample 109 P 17 5
LABQC 3H070608-2 LCSD H-3 704R8  WIPE pCi/sample 110 P 18 5
LABQC 3H070608-2 MB H-3 704R8  WIPE pCi/sample 01 U 29 49
LABQC 3H070613-1 LCS H-3 704R8  WIPE pCi/sample 112 P 18 6
LABQC 3H070613-1 LCSD H-3 704R8  WIPE pCi/sample 103 P 17 6
LABQC 3H070613-1 MB H-3 704R8  WIPE pCi/sample -28 U 33 57
LABQC 3H070613-2 LCS H-3 704R8  WIPE pCi/sample 109 P 18 5
LABQC 3H070613-2 LCSD H-3 704R8  WIPE pCi/sample 113 P 18 5
LABQC 3H070613-2 MB H-3 704R8  WIPE pCi/sample 03 U 31 53
LABQC 3H070912-1 LCS H-3 704R9  WIPE pCi/sample 105 P 17 4
LABQC 3H070912-1 LCSD H-3 704R9  WIPE pCi/sample 100 P 16 4
LABQC 3H070912-1 MB H-3 704R9  WIPE pCi/sample 01 U 24 41
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Appendix D:
Field Survey Instrumentation QC Data

This appendix presents the field survey instrumentation calibration and source certificates,
efficiency calculations, chi-squared calculations, and daily response check data. It is found
electronically on CD in Adobe® Acrobat® .pdf format.
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COMMENTS: “ .

SBi EFRICIENUIES ¢

P9, 787dpm o, 44i7opm
.. A00dem o, B1iB0opm
tEL 58, 42%d0m 2r. E2i2icom

FOR THE FOLLOWING SOURCHS:TH-230,H1-£63,90-33, 53280750,

& 2ot 1%, B8004pm ot T78lcom 34% 471
£.5 ~BgsT

~By &7
e

et 43500pe 1.5% 4P
e ilii3cpm 33% 0 4P
ch.22054cpm 3E% 4P%

Ganrea Calination: M detecions posilionad perpendoutar o source except fr M 44.0 in which the front of probe faces Salrge.

REFERENCE GAL POINT
Alpha Channeal

Digital Readout ACOK cpm

40 com

4%, cam

400 com

40 cpm

BelaiGanims Channsl REFERENCE CAL POINT

Sigitsd Readout 400K cpm

40K com

4K cpm

30 com

40 com

‘Uneedainn wittn £ 10%  OF. within 2 20%

NSTRUMENT RECENED INSTRUMENT METER READING™

Y70 . HOOPG .
tfae? { Yooy :7
Yot Yoo ¢
4o [ Yo |/

v/ | cx!J

INSTRUMENT RECEIVED INSTRUMENT METER READING”

Yoo T3
dall. L
Lo (’

Ll Mssnramants, oo sanifiss that the sbovs imbument has teen el ated by slandards tateaiin t the Nellons! tnstitute of Standands and Fechnology, of 1> 10 calibradion fagities of
o nterrations Sandsats {rganization moernbors; or kave boen darved Trem acopplad vahies of ndfure Dhysioal vongiants of Hovs bats daried by S mto tipt ol catibrstion fecheiquet.

T X Raten Syeta St mE 10 T 10GuERenEn of ANEVICEL 255011803 saa ANELNIDE107E,

State of Texas Cafibration Licanse Mo, LO-1553

Reference instrumants andior Sources: { isasd i 1152

ITEt

Ce137 Gamma SN [ Jviez DiGvee Dimess iswos D ivwoon] lvery {iesse [Tlessy [iveo flivss lete ™% Sioutron Ami24 e SN T
W Alphs SN PL-238485287 15.0%com V] Beta S 109515266 G481 13781 7 Ciber o
¥ 500 S 54663 T Cscltoscope $N + piukimeter SN 70602488

A Dem S peds e

Calibrabed Hy:

7ok

. Date

Raviewsd By %E&W ’ Qmﬁ;é/

pate ) ﬁ;mﬁ\.ﬁ

* Thiz corffcate shall naf B raprorhoted axcent in Sl wilhaul na wrinon

of Ludiuem i

e § ACHSL =rPasged Distseris (H-Pol) and Conlinuity Test

Appendix D Page 6




LUDLUM MEASUREMENTS, INC.

Cesigntr and Manutacturer PAST OFFICE BOX 810 PH. 3252355404
Srisntific aﬂg gnn‘us.!riai ) 59‘_0'?“(_ STREET FAX MG‘ 325:235
staumenis SWEETWATER, TEXAS 79586, USA.
Bench Test Data For Delegtor
Ostestor £3.19-1 Seriatno, CRATIELS Orger#, 267200308203
Customer  CABRERA SERVICES Alpha input Sensitvity T iy
Counler 228 SedalNo. Hs30 Seta Input Sensitivity my
Count Time wf Minute Beta Window ot
Other Distance Source o Deleckor 7}:4@?‘/
jsotope Q) -2 ? isotope | @79 laotopa
High Sackground Szt ISk R 207606y
Voitage Apha feta Apha  msis Alpha Beta Alpha el
_8&s0 < 4L ols o306 19 1azsd | o |83
1) 5 o2 oy | 2y s dozgd 17516
Foo o W7 _llo%ad 31z s W L z2i537
A8 o Jo. llezo | Be b 1gzzl O 75753

H

1 Gas Propenional delector sount rats desreassd

[ G proporffona) detector count rate decreased

« 1% afier 15 hour static st using 35" cable.
< "$0% after 5 hour static test using 36" cable and alphaibeta countar.

Signature

FORM G438 DUIUHR0NE

Cmmiienm The Airdesr Indssateny Qfrvng FOR7

-

Date ?*-,:B.Qe:u::} ,Cg
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Centificate of Calibration

_ Greup,ing
Raremeter Certificate of Calibration dite 150
i3

Mangfactunre | Lodlum  Madeh B340 SedaNoas T

@C’;&ﬂ%ﬁﬂiﬁﬂ ok, [EMieer Zenoed solropism e, IF Ry ok, E}?ﬁ’é‘a TS

- e 5 ™
FYrRaiiniole.  High Volugs o0 Bﬁ{’éj it @Tjﬁw %tmn\: ek Ymin 4.4 wdc)
mV et Thredolde & mV B Window, Bgs ¥

Alpha Throshold: #2005
Instromnent found within folevance (% 10%) Yes M} e

nermal Calihraiion Date Resel

v e [nstragent Instrnment
Heference Sotdng - R
< “Az Foped Reading” Marer Reading

Mo Repsn PRl 0 i
104 Ko
4% Kepm
Hi Rapri
4 Rapan
i Kepm

A0 cpmy

06 cpn . AP—— O

e Instriment Intcgraveid Counts
Referencs Setting “As Prind Repding” homime cous
i - o5 :

400 Kenm ,wmf{fmiﬁ.éw - gﬁﬁ%ﬁm

BEGLT

2969

Sl

A0 Kapm

4 kign

S0 g

Calibration Dates, &40 7

Catibaticn Duer 571 e

. e ) :
Reviewed B {:/M ff f it 2. f[ ! { eF R

Celibiated By

SR Foom 1A

e T . Appendix D Page 8




Certificate of Calibration €3G
Ervirdmment Rest
Voltage Platenn Fora s ‘_,‘;‘asizéerg:mz S,

Detsotor Mis._Ludln__ Modet_93:53  seiwnos PR17956. 9

Model A BE {, SerdaiNo: SRS ‘7 {

Coner Mfg., L

vt bl bR oatdibbes oF Al

& Np i -beCalbreing of Radintice Bledotian in

i

Alphs Thresholds A48 W Do Threshiold ¥ m¥ Biws Wikdow: 30 WY

T3 Side, TIBedow. 03 Other

Dycrootor gedinelry 1 sourc: P e

-

Distante o sosreed ©7 Comaen, D7 6 Inclies, I Obien

Alpha Source - BT w5236 5 13 M0 dpm (00 s Aot 1 Othen

Betr Source: 77 ol i 17400 dpm BraaTr s 403003 £ Orhee

Copnt Times b dnueis)

 High Adphi Sourts Coints Bata Sourne-Cdunts Backgronns Counts

Vil Hipha § Bats Mgt § Bom, Al } et

_;_y.g
S
SCY
£22

voo. LA8 | 357 24
75 ey L S¥T 1 vg 239
| rysT iasuy g3 L ge. P A704
soo  la8si 1 v S 2%

Crmments: Réchamsended Operating High -‘w’x‘iﬁiags: A 5/

wvolis

L R e ae Catibration Daws:_ L =r-0 7

Catiirated By i

Catibration Doy STt -6 X

R
Revigwad Pyt {\ /Lj { ol Date: 3 / t;f'l-a ?-

SR Form 1038
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5

ERG Form 1.03B

Detector Mfg.:

Ludlum Model;_ 2360 Serial No..__ /S04 3

Counter Mfg.:

Certificate of Calibration

€RG

. Environmental Restoration Group, Inc.

Voltage Plateau Form 8809 Washington St. NE, Suite 150
Albuguergue, NM 87113
(505) 2984224
Ludm _ Model: 43-G23  SerialNo: PR /YGSC {

This calibration canforms 10 the requirements and accoptshle calibration conditions of ANSI N323A - 1997,

NMRCB Registration No. 481-3 « Calibration of Radislion Detection Iml:run-mts&: Devices

Alpha Threshold: {A&  mV  Beta Threshold: _ 4 mV Beta Window: 35 mV

Detector geometry to source: P Face, [JSide, I Below, O Qther:
Contact, [ 6 Inches, O Other:
Alpha Sou:ce:lﬂ"’rhzso@luoo dpm (1/19/07) sn: 409803 [] Other;

Distance to source!

Beta Source: Ij/n:w @ 17.800 dpm {1/15/07) sn: 409903 1 Other:

Count Time: 1___minute(s)
High Alpha Source Counts Beta Source Counts Background Counts
Voltage Apa | Bew Alphe |  Bew Alpha | Bea
Joo | 135 | 247 2 49 o 29
250 |as2e | 237 |5 AL 2 oo
| €00 |24 | 3¢S / /5% | 2 SE
sas~ 2§44 | si0 S 23)% 4 229
§¥50 2554 023 i 2%L l T2.3

Comments: Recommended Operating High Voltage: 9'15/

"

volts

Calibrated By:__%

Reviewed By: W /‘ L

o SERE

Calibration Date: "t"‘/é 07
Calibration Due:__47 -/ é 'w

Date: "f/l‘_/ﬂ ¥

Appendix D Page 10




Certificate of Calibration €RG

Envircenmental Restoration Group, Ine.

Ratemeter Certificate of Calibration 8809 Washingtion St NE, Suife 150
Albuquerque, NM 87113
{50%) 2984224

Manufacturer: _ Ludlum Model: &3& o Serial No.._ /& ?0‘/3
Al} Ranges Calibrated Electronically; Ludlum Pulser Generator Serial No.: []97743 Bﬁl 932

This calibration conforms to the requi and acceptable calibration conditions of ANSI N323A - 1997,
NMRCB Regigiruzion No. 481-3 = Calibration of Radistion Detestion [ & Devices i

Maﬂical ck. B@Zeroed B@opism ck. E3F/SResperse ck. Bﬁck‘

[3#AwiNch  High Voltage ck. [3500v PYT000v EHTSG0v mﬁm ck. (min 4.4 vdc)
Alpha Threshold.: /2> mV Beta Threshold.: % mV Beta Window:.3®  mV
Internal Calibration Date Reset P Instrument found within tolerance {+/- 10%) Yes BT Ne [

Reference Setting Instrument Instrument
“As Found Reading" Meter Reading

400 Kepm 0% HOO Ui
100 Kepm L00 ¥pna
40 Kepm _YO¥gnn

10 Kepm .Y
4 Kepm _ﬂﬁh_

1 Kcpm ..__ﬁ:__/ .4
400 cpm ' KOs
100 cpm ﬁm-'__
. [nstrument Integrated Counts

Reference Setting "As Found Reading” (L-minute count)
400 Kepm M .3&9__&_5- [

40 Kepm 39968
4 Kepm Amj_.q
400 cpm SO0

Calibrated By: d Calibration Date:;_ -6~ 0 7
Calibration Due:_ X =16~ &

Reviewed By: C M /’ L Date: !.«'/u'/o?-

ERG Form 1.02C
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L1/03/08 13:23 -FAX 13252354872 Ludlum Measurements Inc. @ooa

Dedigner and ‘::““m” LUDLUM MEASUREMENTS, INC.
L POST CPFICE BOX 810 PH. 325-235-5454
Sciantific and Indusilat
T tnments CERTIFICATE OF CALIBRATION 501 OAK STREET FAX NO, 325.235.4672
EWEETWATER, TEXAS 79656, U.S.A,
CUSTGMER . ENVIRONMENTAL RESTORATION GROUP ORDER NO, 265517/307193
1. [ henmo Mode! MICROREM Serial No. 1935
Mig. . ____ Mode! : . Serial No.
Cal, Date F-Now-06 Cai Due Date 3-Nov-07 Cai. Interval 1Yenr Memrdface B-200urem
Check mark [;_r,'lppliea to applicable instr. and/or detector JAW mig. spec. T, 75 °'F RH 23 % Al 7088 mmHg
[[] New Insirument instrument Received _thin Toler. +-10% ] 10-20% [ Out of Toi. |J Requiring Repair (] Othe?-5e¢ commants
A Mechanical ck. [ Meter Zeroed O Backgraund Subtract [ input Sens. Linearity
"l F/S Reap. ¢k [ Resetck [ Window Operatian [0 Guotropism
Ci Audio ek. [ Alamm Setting ck, 4 Baft. ck (Min. Voit) VD¢
[ Calibrated it accordance with LM| SOP 14.8 rev 12/05/89, gélibmad In accardance wiih LMI SOP 14,9 rev 020747, :
Threehoi
Ingtrument Volt Set V input Sens. . mV Del Opar. _ Vv oat | mv m.':'ﬁ-?if = jid
* [J HVResdout {2 points)  Ref./inst, __ i V  Ref/nst. ' ‘ v
COMMENTS:
Gamma Calibeation: GM delectors poslioned halcular fo source except far M 44-9 In which tha front of orobe facat souns.
. REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT “AS FOUND READING" METER READING™
x1000 150 mR/Mr /S0 /S0
e 50 mRhr 9 - o ¥5 _
—x100 15 mR/Mr : 50 ()
100 5 miR/ht (774 _ 74
x10 e 1500uRMY 758 _ L5e
x0_____ 500 pR/Mhr _ .50 50
x1. 150 wRshr /5;’ L . /5D
x1 100 pR/Mr y 477 [0D
x0.1 15 RMr LS50 /S0
x0.1
“Uncarainty witrin +10%  C.F. within 2 20% ) ' Range(s) Cailbtated Electronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEWED METER READING CAL. POINT RECEIVED . METER READING®
.. Digital Log
 Readout Scale

= b - sm—r————e— —— — e ———

Luckum Maasssmans, Inc. cortifies [hat e Bbove nslrument hae besn clbraled by slenderdn Faceabls Lo tha NXional Insllivie of Standasds 3nd Tochnaiogy, of (o the eakbration lociilies of

oer Inlsmasional Stardards Q1genization members, of heve dean darved om SCcatieq VAL &f nSLrE! physicl ConFianis of have been dacvad By Ihe railo type o eslibration vahalqued,

Tha caiiralion Sysemm CORfomAR A5 v recuingrreats of ANSUNGSL ZE40-1-1294 £n0 ANSINIZ-1078 Stata of Texas CallDration Licanse No, LO-1503
Reference Inatruments andfor Sources: [[15-3s4 [ 11122 [7es

Ce-13* Gomma Sin [ J1182 LA @12 hAmass [Jsos T1vioce[Jrere Tiessz Wessr [rao Clrad [CJrste [ ] Neutron Am-241 Be &/N T-304
] Alpha SN .. {7 BetasSN _ _ -~ _ther
[T] m&00 SN L e D Oscilioscope S/IN i ] Mwitimeter SIN

. Calibrated By: s ) ).@W%tﬁ? _ _ Date DAY AE
iewed By: 3‘\”_}_. Eml._y ' Date > Aley V0

This cavtificals shall A6l Be rapmecuced Bacepd In Al WARCUE e whiden xppeoval of Ludhum Meau/amants, Inc ACinat [] passed Dilactric (H‘-Dut)':m Continuty Teat
FORMC2ZA 06A23008 T
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EBERLINE

SERVICES

CERTIFICATE OF CALIBRATION

Elactroplated Beta Standard

S.0.4_6481
. P.O.#_06-735
Description of Standard:
" Model No._-__DNS-12sp : Serial WNo. 2889-01 Isotope Tc-99
Electroplated on polished ss disc, 0.79 mm thick.
Total diameter of _ . __4.77 i cm and an active diameter of 4.45 i cm.

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

Measurement Method:

The 2pi beta emission rate was medsured using an internal gas flow proportional chamber.
Absolute counting of beta particles emitted in the hemisphere above the dctive 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 4002-02

Measurement Result:

The observed beta count rate from the surface of the disc per minute (cpm)
on the calz.bratlon date was:

11,700 __+ 467

The total disintegration rate (dpm) assuming 25 % backscatter of beta particles
from the surface of the d:Lsc, wasg;:

18,700 + 748 - 0.00842 ©uci)
The uncertainty of -.the measurement is - 4 %, which is the sum of random counting

exror &t  the 99% confidence-level, and the estimated upper limit of systematic error
in thls ‘measurement . : : s : ’

calibrated’ by ART REUST Reviewed by: dM (AJ - /t "‘tk
Calibration Technicilan: WQ.A. Representative: d’lﬂm‘%}] Ww. Jﬂﬁ\

Calibration Date: €-14-2006 - Reviewed Iﬁate_': :'G‘f-""‘

7021 Pan American Frgeway NE
Albuguergue, New Mexico 87109-4238
{(505) 262-2694 Fax (505} 262-2698
www.eherlineservices.com
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EBERLINE

SERVICES

'CERTIFICATE OF CALIBRATION

Electroplated- Alpha Standard

5.0.# 5396
. P.O.# 06-456
Description of Standard:
Model No. DNS-11 Serial No.__ 5648-06 . Isotope Th-230
Electroplated on polished ss disc, _0.79 - mm thick.
Total diameter of 4.77 om and an active diameter of 4.45 . cm.

The radicactive material is permanently fixed to the disc by heat treatment without any

-covering 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 vcltage.
The calibration is traceable to NIST by reference to an NIST calibrated alpha source
5/N__. 4001-02

1

. Measurement Result:

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

8,780 + 263

The total disintegration rate (dpm) assuming 1.5% backscatter of alpha particles from
the surface of the disc, was: :

17,300 P 518 ( 0.00773 “Ci)

The uncertainty of the meagsurement is 3 1:’; which is the sum of random c¢counting
error at the 99% confidence level, and the estimated upper llmlt of systematic error in
thlS mea.surernent

calibrated by _ BART REUST . Reviewed by:

Callbratlon Technlclan /Z%M;.A. Representative:4%?_“1;.M

Calibration Date:_ 2-28-2006 Reviewed Date: 2~28-0¢
Analytical Services
7021 Pan Ametican Freeway NE
Albuguergue, New Mexico 87109-4238
£505) 345-3451 Fax (505) 761-5416°
Toll Free {866) RAD-LABS (723-5227)
www.eherlineservices.com
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OCT 23,2007 07:43

ERG Form 1.02¢

3604235969

Certificate of Calibration

€RG

Lnviromticotal Restoracion Group, inc.
ARDY Washinptiott 51, NF, Suite 130
Albuguerque, NM 87813

(40h) 2984224

Ratemeter Certificate of Cadibration

Manufacturer:_1.udivim Model: 2360 193652

Serial Nuso_

All Ranges Culibruted Fleetronicaliy: Ludlum Pulser Generator Serial No.: Q97743 1201932

[ "

Thaw ealiln utinn sonforms w the equirements and ol ANSENI2IA - (997
NMRCB Regutration Mo 4813 » Calitation of Radiation Dereciiin fisijurmnts & Devies
1

FIMecharical ck. EMeter Zoroed . MlGeotropism ¢k, JE/S Response ek, [FAudio ck.
OTHR/AWIN ek, High Vollape ok. F1300v E 1000y B1500v I Battery ck. (min 4.4 vde)
Alphu Threshald.: 120 W gy

mV DBta Threshold: 7 1wV Bews Window,:
Internal Caiibration Date Reset Ijstrument found within tolerance (<4 10%) Yes B No [J

sy o
400 Kepm A 108 400 Kepin
100 Kepm +/- 1%, 100 Kepm
40 Kepm H-30% 40 Kepm

10 Kepm H-10% 10 Kepm

4 Kepim - 1% 4 Kepm

1 Kepm k- 10% 1 Kepin

400 epm +H-10% 400 cpm

100 cpm - 10% 100 com
Instrument Inteprated Counts

Refersnee Setting

“As Fourd Reading” { 1ty count)

400 Kepm 4 e 0% 399913 n
40 Kepm 1= 10% 39953 )

4 Kepm +i- 10% 3097

4030 ecpm +/- 10% 400

ol

Calibrated Ry: A&&. —_

Reviewed By: _CM /’ )—-—

Calibration Dater g »9 ~0 7
Calibration Duc: \QC;\ "O 5’
Dae__ % / ?‘/ 2

Appendix D Page 15
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OCT 23,2007 07:43 3604239269

Certificate of Calibration

Vaoltage Platean Form

age 11
pag

ERG

Environmental Restoratapn CGroup, Ine.
8849 Washington St NE, Saile 150
Alhaquerque. NM 87113

(505} 2984224
Dotector Mz ludlum  Model:__ 4393 Serial No. PRIOORI
Counter Mfg.:  Ludlum Model: 2360  Serial No. 03852 -
This calibrad fatits 1o 2hs requ 4nd acceprable calibrense conditions of ANSI N3ZIA - 1097

NMRUB Regutration No, 433-5 + Calideatiom o Rudwhon Petection instruments & Devives,

Alpha ‘Theeshold: ___ 120 mV  Bets Threshoid: _ 4 _mV Bula Window: 30 mv

Detector geometry 1o source: B Face, [ Side, [ Below. O Otker;

Distunce t source: ] Contaet. [ 6-Inches, T Other: )

Alpha Source ‘B ha10 6 13 300 dpm (119107 w0, 09803 T Other:

Beta Source: [ T @ 17,608 dpni 1/1507) oo 4000.038 T Other:_

Count Tinwe; | Missie

High Alpha Source Courits Reta Source Counts Backeround Counts
Voltape Alpa Pt Alphe Bera Alpha Resa

600 2302 310 4 844 ) 1
650 2694 348 3 1737 1 144
i 675 2782 522 3 2706 2 236
700 2941 R61 3 3511 ¥} kX)L

Comments: Recommended Operating High Vollage; _ 875 _voits
A
Calibrated A Calibration Dane: -g Q’ <O 7

Calibration e g— Q— OX

Reviewed By: ( M { _L I Dt 9:{ cf,/; ,7

ERG Form | 03¢
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Certificate of Calibration €RG

Environmental Restoration Group, Inc.

2 Channel Scaler Certificate of Calibration 8809 Washington St. NE, Swite 150
Albuquerque, NM 87113
(503) 2984224
Manufacturer:__Ludlum _ Modei: 2929 Serial No.: 147736

Alfl Ranges Calibrated Electronically: Ludlum Pulser Generator Serial No..: 977430 201932

This calibration conforms to the requirements and acceptable caiibration conditions of ANSI N3Z34 - 1597,
NMRCRB Registration No. 481-3 » Calibration of Radiztion Detection Instruments & Devices

EMechanical ck. LIMeter Zeroed OGeotropism ck.  JF/S Response ck. Bl Audio ck.
DJTHR/WIN ck. High Yoltage ck. 500v 1000v 1500v Batiery ck. (min 4.4 vde)

Alpha Threshold.: I mv Beta Threshold.; 49 mV Beta Window.: 50 my
Voltage setting; 750 volts = 400 on HV Dial (Pot.}

Instrument found within tolerance (+/- 10%) ElYes LINo

Alpha Channel Digitai Readout Beta Channel Digital Readout
Reference

Setting Instrument Integrated Counts Instrument Integrated Counts

"As Found Reading” {1-minute count) "As Found Reading" (1-minute count)

400 Kepm - 10% _ 399430 - 1% 399444

40 Kepm +-10% 39948 - 10% 39946

4 Kcpm ' +/- 10% 3995 +- 10% 3995

400 cme‘ +/- 10% 400 - 10% 399

Calibrated Bl(ik)l\\ Calibration Date:cg ’Q" o 7

' Calibration Due: Q 'Q -0 Q
Reviewed By:_ A / Q/x Date: @/ -*‘7 — o‘?,

()

ERG Fonn 1.92D
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Certificate of Calibration €RG

Environmental Restoration Group, Inc.

antage Plateay Form 8802 Washington St. NE, Suite 150
Albuguerque, NM 87113
(505)298-4224

Detector Mfg.: Ludium Model:  43-10-1 Serial No.: PR150738
Counter Mfg.:_Ludlum Model: 2929 . Serial No.: 147736

‘This calibration conforms to the requirements and acteplable calibration conditions of ANSI N323A - 1507,
NMRCE Registration No. 481-3 « Calibration of Radiation Detection Instruments & Devices

Alpha Threshold: 170 mV Beta Threshold: 4 mV  Beta Window: 80  mv

Geometry / Distance to source: I planchett  ¢gple Length:I 3% inch  [JOther:

Alpha Source: & thoso @ 13.300 dpm (1/19/07) s 4098-03 O Other:

Beta Source: [ 7c95 @ 17.800 dpm (1/15/07) sn: 4099.03 0 other:

Count Time: ! minute(s)

. Alpha Source Counts Beta Source Counts Background Counts Pot.
High Voltage - .
Apha | Bewm Alpha Beta Alpha Beta Setting
600 2576 470 1 617 0 4 3.42
650 4000 339 6 1934 0 3s 3.60
700 4587 341 5 2967 I 60 3.80
750 4823 479 5 3897 0 75 4.00
800 4868 730 7 4810 [ 38 4.20

Comments: Recommended Operating High Voltage: 750

voits
Calibrated By Q Calibration Date: -~ (> 7
\ Q CQ- Calibration Due: Q-O('Oé?
Reviewed By: Date: g - 7 i O%

o /

ERG Fonm 1.03C
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EBERLINE

SERVICES

CERTIFICATE OF CALIBRATION

Electroplated Bata Standard

5.0.#_6652
P.O.# 07-87¢C

Desgcription of Standard:

Model No. DNS-12. Serial No. 5803-07 . lsotope Tc-99
Electroplated on polished 55 disc, 0.79 ' mm thick.
Tetal 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
covering over the active surface.

Measurement Method:

The 2pi beta emission rate was measured using an internal gas flow proportional chamber.
Absolute counting of beta particles emitted in the hemisphere akbove the active surface was
verified by counting above, below, and &zt the operative voltage. The calibration is
traceable to NIST by reference to an NIST calibrated beta source S/HN 4002-02

Measurement Re sult:

The ohserved beta count rate from the surface' of . the disc per minute {(cpm) on the
calibration date was: :

8,710 * 261
The total disintegration rate (dpm)} assuming 25 % backscatter of beta particles from
the surface of the disc, was: o
13,900 + 417 { 0.00627 wCi)
The uncertalnty of the measurement is 3 %, whiéh is the sum of random counting error

at the 99% confidence level, and the astimated upper limit of systematic error in this

o .. % M
Calibrated by: ART REUST Reviewed by
Calibration Tecmician:WQ.A. Manager:_ dm&l W. ﬂ Oﬂ\

Calibration Date: 7-26-2007 : Reviewed Date: 1-26-07
Source Manufaciuring Lab
7021 Pan American Fresway NE
Albuquerque, New Mexize 87109-4238
(605} 761-5413 Fax (508) 761-5416
areust@eberlineservices.com
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E BERLINE
g) SERVICES

CERTIFICATE OF CALIBRATION

Electroplataed Aipha Standard

5.0.4# 6652
; P.O.# 07-870
Description of Standard:
Model No. DNS-11 Serial No, . 5802-07 Isotope Th-230
Electroplated on polished 58 disc, 0.78% ‘ 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
cover:r.ng over the active surface.

Measurement Matheod:

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

Measurement Result:

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

6,640 + 265

The total disintegration rate (dpm) assuming 1.5% backscatter of alpha particles from
the surface of the disc, was:

13,100 + 523 ) { 0.00589 Qi)

The uncertainty of the measurement is _ 4 %, wh:_ch is the sum of random counting
error at the 99% confidence level, and the estimated upper Jimit of systematic error in

this measurement. - : M
Calibrated by: ART REUST Reviewed by /
Calibratiocn Technician: WQ.A. Manager: aM (1) ﬂ-oﬂt

Calibration Date: F-25-2007 Reviewed Date: 7‘2""07

Source Manufaciuring Lab

7021 Pan American Freeway ME
Albuquerque, New Mexice 87109-4234
(505) 761-5413 Fax (505) 761-5414
areusi@eberlingservices.com
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