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1.0 Introduction

This report contains the final status surveys (FSS) of the Active North Filter Bed (ANI'B)
North Subsurface Sand Filter (NSSF) located at the Columbus Closure Project (CCP),
1425 State Route 142 East, West Jefferson, OH 43162. Final status surveys were
conducted according to the guidance presented the Manual for Conducting Surveys in
Support of License Termination. NUREG/CR-5849 (ORAU, 1992) and the Radiological
Characterization and Final Status Plan for Battelle Columbus Laboratories
Decommissioning Project, West Jefferson Site, DD-97-02 (Final Status Plan) (Battelle,
2000). The final status surveys were conducted in January and February of 2005. The
ANFB-NSSF final status also includes the excavation of a dosing chamber and a trench
trom the ANIB to manhole (M11) number 2.

The intent of this final status survey report is to provide a complete and unambiguous
record of the radiological status of ANFB-NSSF. Sufficient information and data is
provided to enable an independent re-creation and evaluation at some future date of both
the survey activities and the reported results for ANFB-NSSF. Information in this report
is also available in referenced technical basis documents, final status survey plans and
procedures, and the Battelle Memorial Institute Columbus Operations, Decommissioning
Plan, DD-93-19 (BMI Decommissioning Plan), and reporting and quality assurance
procedures.

To the extent practicable. this final status survey report is presented with minimal
information incorporated by reterence. The report has been generated following the
comprehensive, annotated outline presented in Chapter 9 of NUREG/CR-5849.

1.1  Background

On April 16, 1943, BMI. acting through what is now its Battelle Columbus Operations
(BCO), entered into Contract No. W-7405-ENG-92 with the Manhattan Engineering
District to perform atomic energy research and development (R&D) activities. BCO
performed nuclear materials research and development at privately-owned facilities for
the Manhattan Engineering District and its successor agencies — the Atomic Energy
Commission (AEC), the Energy Rescarch and Development Agency (ERDA). and the
Department of Energy (DOE). Research and development continued until 1988 (Battelle,
2003).

The BCO facilities at the King Avenue Site, Columbus. Ohio. and the West Jefferson
North (WIN) and South (WIS) Sites, West Jefferson. Ohio. became partially
radiologically contaminated as a result of the R&D activities. Decontamination of the
King Avenue Sites and WIS sites has been completed and activities continue at the WIN
site. The DOE, as the successor to the AEC and the Government's earlier work. is the
agreed party with predominant liability and responsibility for decontamination and
decommissioning (D&D) of the BCO facilities (Battelle. 2003). The Assistant Secretary
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for Nuclear Energy of the DOFE accepted the decontamination and decommissioning
(D&D) of the WIN into the DOE's Surplus Facilities Management Program as a major
project (DOE, 1986). The DOE is the agency funding and managing the cleanup of the
WIN (Battelle, 2003). However, the site is not a DOE-owned [acility.

BMI holds U.S. Nuclear Regulatory Commission (NRC) license number SNM-7. BMI
has continually operated and conducted D&D activities in full compliance with this NRC
license. The BMI Decommissioning Plan for the WJN site does not serve as a
declaration to terminate SNM-7. but establish the criteria for performing D&D activities.
The end goal of the BMI Decommissioning Plan is to reach unrestricted use conditions
for the site (Battelle. 2003).

The DOE has contracted ECC&E?2 Closure Services. LLC (Closure Services) to safely
remove DOE radioactive materials and contamination from the WIN site. Removal of
radioactive material will be to levels allowing future use of the site without radiological
restrictions as described in the BMI Decommissioning Plan. Closure Services has
conducted characterization and final status surveys of the ANFB-NSSF to demonstrate
that the structurc and excavations are available for unrestricted release.
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2.0 Site Description

Created in 1984, the Battelle Columbus Decommissioning Project (BCLDP) is a
remediation project that includes nine buildings at the King Avenue site and five at the
WIN site. The CCP is the successor of the BCLDP. The WIN sitc has onc permanent
structure (Well FHousc). Three former research facilities. JN-1. IN-2. and JN-3 have been
demolished as well as JN-6. the guard house. Several outfalls. filter beds, and wells are
also located at the site. The ANFB-NSSF is one of the filter beds and is shown on Figure
1 in relation to the CCP site.

2.1  Facility Description

Constructed in 1979, the ANFB-NSSF was constructed to replace the previous filter bed
serving the West Jefferson North Site. The previous filter bed was constructed in the
flood plain and periodically flooded out. The ANFB-NSSF was constructed out of the
flood plain. The ANFB-NSSF served the West Jefferson North Site. including buildings
IN-1.JN-2.JN-3 and JN-4. The ANFB-NSSF is used to trcat the sanitary waste
generated from these buildings.

The ANFB is constructed of two subsurface sand filters cach measuring 30 feet by 36
feet and arc approximately 4 fect deep. The ANFB is constructed of reintorced concrete
walls and bottom.

The dosing chamber fed the ANFB. The chamber was excavated and disposed of oft-
site. The ANI'B to MH-2 sanitary sewer pipe runs cast from the ANFB. The ANFB to
MH-2 sanitary sewer line is constructed of eight inch diamcter vitrified clay pipe. In-situ
surveys performed by Science & Engineering Associates, Incorporated in August of 2000
indicated internal contamination of the pipe. Internal contamination exceeded the surface
contamination limits for unrestricted release presented in DD-93-02, Surfuce Release
Criteria Technical Basis Document for Batielle Columbus Laboratories
Decommissioning Project. Tor this reason. the pipe was removed and disposcd of as low
level waste.

Two classifications of areas are used in NUREG-5849 and are termed affected or
unaffected. These classifications are defined as:

Affected Areas: Arcas that have potential radioactive contamination (based on
plant opcrating history) or known radioactive contamination (based on past or
preliminary radiological surveillance). This would normally include areas where
radioactive materials were used and stored, where records indicate spills or other
unusual occurrences that could have resulted in spread of contamination. and
where radioactive matcrials were buried. Areas immediately surrounding or
adjacent 1o locations where radioactive materials were used, stored, or buried arc
included in this classification because of the potential for inadvertent spread of
contamination.
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Unaffected Areas: All areas not classiticd as affected. These areas are not
cxpected to contain residual radioactivity. based on knowledge of site history and
previous information,

ANIEB-NSSF is considered an affected area due to the documented inlet and outlet pipe
surveys. The in-situ survey performed by Science & Engincering Associates,
Incorporated in August of 2000 indicated internal contamination of the pipe exceeding
those levels presented in DD-93-02. Rev 0. Surface Release Criteria Technical Basiys
Document for Battelle Columbus Laboratories Decommissioning Project. The
excavations were conducted in both affected and unaflected areas. The base, or tloor. of
the excavations was considered affected. and the sidewalls were considered unattected.
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3.0 Decommissioning Activities

3.1 Decommissioning Objective

ANFB-NSSF is considered to be an aftected, baseline area. The objective of the final
status survey performed in ANFB-NSSF was to statistically demonstrate that the
structure is available for unrestricted release. Table 1 presents the surface release criteria
as detailed in DD-93-02. Rev. 0. “Surface Release Criteria Technical Basis Document.™
(Baticlle. 1993A). The excavations are determined to be free of residual radioactive
contamination when remaining soil contamination levels are below those presented DD-
93-03. Rev. 0. “Volumetric Release Criteria Technical Basis Document for Battelle
Columbus Laboratory Decommissioning Project™ (Battelle, 1993B). Table 2 prescnts the
volumetric release criteria as presented in DD-93-03, Rev. 0.
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4.0 Final Status Survey Procedures

The CS Characterization Team conducted the final status survey of ANIFB-NSSF and the
excavations according to the Final Status Plan (Battelle. 2000). CS Characterization
Teams performed final status surveys under Work Instruction 2806 (Closure Services,
2004).

The planning and implementation of the final status survey of the structure surface and
affected areas adhered to the requirements of the Final Status Plan (Battelle, 2000).

4.1 Sampling Parameters

The Final Status Plan requires that grid systems be established tor structure aflected areas
(Battelle, 2000). The ANFB-NSSF characterization and final status survey grid system
comprised of one square meter (Im x 1m) grids in the structure. Figure 3 presents the
ANFB-NSSF grids and the alpha numeric identifier for each.

Direct and indirect surveys were performed within each grid as required by the Final
Status Plan, §5.1.3 (Battelle, 2000). The Characterization Team scanned 100 percent of
the floor and walls. Scanning surveys included alpha and beta measurements of all
accessible surfaces. Static one-minute readings were performed in a grid if scan survey
readings indicated a net activity above the Decision Level Value (DL.V). Section 4.2 of
this report discusses the DLV in further detail.

A large population statistical survey was conducted for the floors and the wall surfaces
within the ANFB-NSSF as required by §5.3.3 and §5.4.5 of the I'inal Status Plan
(Battelle, 2000). Population surveys are those grouped surtace activity measurements
that are performed at randomly and systematically selected locations. Surface activily
measurements ar¢ performed for a | -minute. static count, using a large area (180 cm’) gas
proportional detector. This method provides detection efticiencics weil above the
guideline level.

The ANFB-NSSF was grouped into “blocks™ or “units™. The ANFB-NSSF was divided
into two units: the walls being one unit, and the floor the other. From each block, 30
grids were selected for the population statistical survey. Population statistical surveys
consisted of static alpha + beta integrated measurement, of the thirty grids from the floor
and the walls of the structure.

Final status soil samples were taken in the atfected base of the trench excavations at a
trequency of one sample per linear meter. Final status samplcs of the unaffected
sidewalls were taken by dividing the sidewalls into equal sections and sampling each
section per Work Instruction 2806 (CS, 2004). Analyses of samples by gamma
spectroscopy were performed by the RAL.
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4.2 Background/Baseline Levels Identified

The Characterization Team performed a background survey in support of the
characterization and final status survey for the ANFB-NSSF. The background survey
was conducted within Building JN-6 for alpha + beta and alpha integrated measurements
for each building material type. Additionally, the final status survey performed for
Building JN-6 supported the unrestricted releasc of the facility (Closure Services, 2004).
Building material types selected for the background survey included:

- Concrete block wall,

- Concrete forms & Concrete floor.

- 1L.ONAM (steel, window tramcs. building components). and
- Brick

Background surveys were performed in the same manner and with the same
instrumentation used during the characterization and final status survey of the ANFB-
NSSF. Table 3 through Table 5 lists the results of the background survey.

A decision level value (DLV) was calculated 10 permit the field identitication of surfaces
requiring additional radiological measurements. Decision level values were calculated
using the following equation (Battelle. 2000).

DLV =%y, + MDA

where:
Xbkg = mean background value (cpm)
MDA = minimum detectable activity (cpm).

MDA values were calculated using the following equation:

MDA=3+4.63( o)

where:
Obkg = standard deviation of background value.

4.3 Major Contaminants Identified

The characterization of the ANFB-NSSF excavation identified Cesium-137 (Cs-137) as
the primary radiological contaminant of concern (RCOC). Other RCOCs included
Cobalt-60 (Co-60), Europium-152 (Eu-152). Eu-154. Americium-241 (Am-241).
Strontium-90 (SR-90). Plutonium-238 (Pu-238), Pu-239, and Pu-241. Cs-137 isused as a
surrogate for the other RCOC present in the soils as it typically accounts for 64 percent of
the total isotopic activity. Further, the release criteria set for Cs-137 is considered
conservative for the decommissioning activitics. The surrogate relationship of Cs-137 to
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other RCOCs was calculated using data presented in Table 6. Table 6 presents the
isotopic quantity and activity concentrations of samples collected from the filter bed area
by BMI from March through September 2000. These data are not associated with the
excavation of the ANFB-NSSF area. Average activities for the multiple samples were
calculated for cach RCOC prior to setting the ratios against Cs-137." For each RCOC.
the average activity concentration was set as a ratio against the average Cs-137 activity
concentration as obtained from previous actions at the filter beds. Cs-137 activity ratios
for each RCOC utilized to calculate the RCOCs for the ANBF-NSSF are presented at the
lower portion of Table 6.

4.3.1 Guidelines Established

Surface Contamination

Table 1 presents the surface contamination guidelines applied for ANFB-NSST. These
criteria are provided by DOE Order 5400.5 “Radiation Protection of the Public and
Environment.” which reference Regulatory Guide 1.86. DOE Order 5400.5 does not
define the release levels for nuclides such as transuranics. Ra-226 and Th-230. thercfore
the CCP adopted the guidance of Regulatory Guide 1.86.

As previously stated. the more restrictive surface contamination limits associated with
strontium-90 were applied to the characterization and final status survey for total fixed
plus removable and removal contamination for alpha + beta measurements.

Exposure rates were compared to the 5 puR/hr above mean background limit listed in DD-
97-02, Rev. 0. The calculated mean background cxposure rate and the 95 percent
confidence intervals used tor the CCP grounds arc 8 + 2 pR/hr. Data collected from
trench-like water drainage areas located on Battelle property unassociated with site
operations indicate a geometry effect. increasing the exposure rates inside the trenches by
3to 5 uR/hr.

Soil Comamination

Table 2 presents the guidelines for residual radioactivity concentrations tor soil and solid
volumes as applied to the excavation. Criteria for residual radioactivity concentrations in
soil are defined in a number of references. DOE Order 5400.5. Section [V .a.2 provides
generic guidelines for residual concentrations of Ra-226, Ra-228, Th-230. and Th-232.
NRC Guidance has been received by the CCP which contains soil radioactivity
concentration guidelines for Co-60. Sr-90, Cs-137, Ra-226, and Ra-228. NRC guidance
for soil radioactivity concentration guidelines for natural, enriched and depleted urantum
are also utilized. Table 2 compiles soil residual radioactivity concentration guidelines to

' Bartelle. Radiological Status of Abandoned Filter Bed Presentation, http://www.ohio.doe govicep_seb/,
Posted 7/15/2003. Presentation provided by DOE to the CCP website. Page titled “Radioactive Inventory
of the Abandoned North Filter Beds & Limit Fractions™ contains sampling data obtained from March
through September 2000 from the filter beds. Average Cs-137 ratios were utilized to calculate the activin
concentrations of the isotopes of concern.
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be utilized by the CCP. Table 2 values have been gencrated primarily from the various
refercnce technical documents and from soil guidelines generated from computer
pathway analyses. Pu-241 is calculated by applying a ratio to sum of Pu-238 and Pu-239
(obtained from ORIGEN 2.1 derived values, Battelle. 2003c), resulting in a Cs-137 to Pu-
241 ratio of 2.8. Using the ratios from Table 6 and the Cs-137 to Pu-241 ratio of 2.8, the
sum of ratios of radionuclides will meet unity at Cs-137 concentrations of 11 pCi/g.
Table 6 details the unity calculation for the RCOCs.
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5.0 Equipment and Procedures

5.1 Equipment

Direct reading gas proportional survey instruments sensitive to alpha and beta radiation
are used to monitor facility surfaces for residual radioactive materials. Ludlum Modcl
43-20 gas proportional detectors (180 square centimeters (cmz) detection areas) with
Eberline ESP-2 meters were used to scan all building surfaces. The 180 cm® detector was
used for all static measurements for the determination of residual radioactivity levels. P-
10 gas was supplied via a continuous feed to the detectors. Thin. flat plate thorium-230
and technicium-99 (Tc¢-99) sources traceable to the National Institute of Standards and
Technology (NIST) per requirements of ANSI-N323a. “Radiation Protection
Instrumentation Test and Calibration™ were used to calibrate the gas proportional
instruments for alpha and beta detection. respectively (ANSI. 1997). Tc-99 was used as
the calibration source in accordance with Section 4.2.2 of ANSI-N323A which states “the
detector shall be calibrated with an energy that is less than or similar to beta energies in
the field.” (ANSI. 1997) The average beta energy of Tc-99 is 85 KeV, with the average
energies of Co-60, Cs-137. and Sr-90 being 95, 156, and 196 KeV, respectively.

Other instrumentation used in the support of the final status survey includes:

e A Ludlum Model 19 Exposure Rate Meter to perform gamma radiation
measurements.

e Ludlum Model 44-10 two-inch by two-inch sodium iodide detectors with Eberline
ESP-2 meters were used to scan the excavation.

e A VMS based Canberra Procount data acquisition system in conjunction with
high purity germanium dctectors for gamma spectroscopy of soil samples.

e A Tennelec Model LB5100 Simultaneous Alpha and Beta Gas Proportional
Counter to count smear samples.

5.2 Minimum Detectable Activities

5.2.1 Structure Surface Scanning

Minimum detectable activities (MDAS) are determined utilizing the data collected for
cach surface material. The following equation is used to calculate the MDA:

34(4.65%0,,)

MDA =
Ef*T*G
where:
Cbokg = standard deviation of background value = |fcounts,,,
Efft = efticiency of detector
T = time in minutes
Final Characterization and Final Status Report for ANFB-NSSF Revision 2
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active probe area in cm”
100

G

]

geometry =

The MDA for large, widc area sources was calculated assuming the radioactive source
remained under the detector approximately one minute, allowing the MDA for wide-area
source scan surveys to approach the MDA reported for a static survey. The MDA fora
wide-area beta source was calculated at 260 disintegrations per minute per 100 square
centimeters (dpm/100 cm?). The MDA for scans involving point sources were calculated
by evaluating the time a point source remained under the detection arca. given a worst-
case brick background. A beta MDA of 1600 dpm/100 cm? was calculated for a point
source configuration during a scan survey. The calculated MDA  for alpha scans for
wide-area and point sources arc 18.5 and 281 dpm/100 cm?. Attachment A details the
method for calculating the MDA,

5.2.2 Excavation Scanning Minimum Detectable Concentrations

Scanning minimum detectable concentrations (MDC.,n) is determined to demonstrate
that the MDC.,n is less than the modified Cs-137 screening criteria. The MDCy,p 18
calculated utilizing the methodology described in NUREG-1507 and the background
count rate and a default detector response to Cs-137 (NRC. 1998). The cquation during
the walkover surveys of the CCP incorporates a d” of 1.38 and a surveyor cfficiency of
0.5. The ambicnt background in the ANFB to MH-2 area was 12.400 counts per minute
(cpm). The following is the calculation of the MDCgyn:

b; = (12,400 cpm) x (1 sec) x (1 min/60 sec) = 207 counts
MDCR = (1.38) x (V207counts ) x (60 sec/Imin) = 1191 cpm
MDCRunaer = 1191 cpn/ 05 = 1684 cpm
MDER = 1684 cpm/(900 cpm/uR/hr) = 1.87 pR/hr
MDC;an = (Sp(.'i/g)*% =7.15pCil g

The ambient background in the dosing chamber area was 15.400 counts per minute cpm.
Using the same methodology as above, the MDCy,, is calculated to be 7.97 pCi/g for the
dosing chamber surveys.

5.3 Procedures

The Characterization Team was formally trained and qualified to applicable procedures
prior to the initiation of the characterization and final status surveys. Documentation ol
training is maintained by CCP Project Records.
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The lollowing plans and procedurcs were utilized for the surveys:

DD-93-19, Rev. 5
DD-97-02, Rev. 0
SC-OP-004, Rev. 0
SC-OP-007. Rev. 0
SC-OP-010, Rev. 0
SC-SP-004.2. Rev. 3

WI-2806, Rev 2

Decommissioning Plan, Battelle Memorial Institutc Columbus
Operations

Radiological Characterization and Final Status Plan for BCL.LDP
West Jefferson Site

Radioactive Contamination Monitoring Requirements tor Facility
Surface Characterizalion

Baseline Reference Values for Facility Radiological
Characterization Surveys

Establishing a Surface Reference Grid for Walls, Floors, and
Ceilings for a Detailed Characterization Survey

Manual and Mechanical Collection of Surface and Subsurtace Soil
Samples in Support of Site Characterization

Excavation and Trench Sampling and Surveys
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6.0 Survey Findings

6.1 Exposure Rate Surveys

The calculated mean background exposurc rate and the 95 percent confidence intervals
used for the CCP grounds arc 8 £ 2 uR/hr. The exposure rate rcadings tor each
appropriate area are presented in Tables 7 and 8. The exposure rate readings were
individually compared to the mean background value of 8 £ 2 pR/hr in order to show
compliance with the 5 pR /hr above background release criterion (grounds exposure rate
surveys must be less than or equal to 13 uR/Mr to be compliant. trenches. less than or
equal to 18 uR/hr). The average one meter measurement was 11 #R/hr, the minimum
measurement was 10 pR/hr and the maximum measurement was 12 uR/hr.

6.2 Scanning and Fixed Measurements

Final status surveys for total (fixed and removable) radiological contamination were less
than the release criteria definced in Table 1.

Table 9 presents the static survey results and Table 10 presents scanning survey results
from the ANFB-NSSF surveys. Numerical values in the tables represent residual
activities and were computed as follows:

dpm _ C, -G,
100cm” 180
TYEfN(—
(TXEH )(1 00)
Where:

C,g = Gross counts (counts/180 cm )

(.h = Mecan value of background counts (counls/l 80 cm?)
T = count time (min) [one minute count time is standard|
Etf = average instrument efficiency

Count rates for both wide arca (greater than the probc area of 180 cm 2y and point (less
than the probe arca of 180 cm 2y sources were normalized to 100 cm” through this
equation. Utilizing the equation confirms that all wide-area sources met the 1.000
dpm/100 cm’ release criteria. Point sources. if identified. were also subject to the
normalizing equatlon Therefore, activities for point sources was limited to 1800
dpm/100 cm?. which is well below the 3.000 dpm/100 cm? release criteria for “hot spots.™

Arcas where measurements exceed the decision level value (DLV), precisc identification
of the arca and additional data collection is required. Further data collection includes:
(a) a static alpha-plus-beta measurement. (b) a static alpha-only measurement. and (¢) a
smear sample. In these areas. it ns Closure Services current policy to decontaminate the
area to below 1000 dpm/100 cm”. or the appropriatc radiological cleanup criteria. If
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decontamination is not feasible in the area, additional information such as the exact area
of contamination and contamination levels using a 100 cm? probe are obtained.

The following summarizes the alpha + beta scanning and integrated measurement surveys
obtained for ANFB-NSSF. A total of 178 Survey grids were scanned, static
measurements and smears were collected in 60 survey grids. The results of these surveys
are summarized below.

Location Total Alpha + Beta Activity in dpm/100cm”
Avcrage Minimum Maximum
Scanning Survey -82.1 -332 16
FSS Static - Walls -189 -258 -134
FSS Static — Floor -35.6 -109 253

Scanning of the excavations was performed with a two inch by two inch sodium iodide
detector. Results of the survey indicate a uniform distribution of residual radioactivity
and no exposure rates were above the DLV. Survey results are presented Tables 11 and
12.

6.3 Excavation Sampling

Samples of the trench excavation bases were taken at a rate of onc per linear meter in
accordance with Section 6.3.3 of DD-97-02. Rev. 0. Summary tables of the Cs-137
results in relation to the sample locations arc presented as Tables 13 and 14. Sample
results for the excavations are presented as Tables 15, 16 and 17. Tables 15, 16, and 17
present all radionuclides activities and minimum detectable activities of the analyses.

Cesium-137 is utilized as a surrogate for determining compliance to the cleanup criteria
presented in Table 1. The CCP has consistenily utilized Cs-137 as a surrogate for other
radionuclides of concern as it is the predominate radionuclide present throughout the site
and the buildings. Additionally. Cs-137 exhibits the lowest cleanup criteria of 15 pCi/g.
The calculation of the Cs-137 surrogate value is performed utilizing samplc results
obtained prior to remediation of the area in question. Pu-241 is calculated by applying a
ratio to sum of Pu-238 and Pu-239 (obtained from ORIGEN 2.1 derived values, Battelle.
2003c), resulting in a Cs-137 1o Pu-241 ratio of 2.8. Table 6 presents the results of the
pre-remediation samples of the filter bed and are not associated with the ANFFB-NSSF.

Compliance to the cleanup criteria presented in Table 1 is demonstrated through a
*fraction of limit.” The total quantity and activity concentrations are calculated using the
average isotopic ratios of radionuclides to Cs-137 as obtained for the filter beds. with the
exception of Pu-241 (Battelle. 2003b). See Table 6. Results for Co-60, Cs-137, Sr-90.
Eul52 and 154. Pu-239. 240 and 241. and Am-241 are compared to the respective release
criteria and a “fraction of limit” calculated. The ““fraction of limit” is determined by
summing the ratios of each isotopic concentration to the respective release limit. The
sum of ratios must be less than one to meet sample release criteria. Utilizing the average
ratios from the filter beds. Cs-137 is the predominate radionuclide and is used to quickly
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evaluate radioanalytical results. with a modified screening criteria of 11 pCi/g. This ratio
has been used in past technical basis documents which have been reviewed and approved
by the NRC and licensec. The “fraction of limit” for the ANFB-NSSF samples was not
calculated due to the low concentrations of Cs-137 in respect to the moditied screening
criteria. The following table summarizes the Cs-137 analytical results.

Location Number | Average Standard Range Comparison Modified
of (pCi/g) Deviation (pCi/g) Value Screcning
Samples (pCi/p) (pCi/g) | Critcria (pCifg)
ANFB to 10 0.02 0.01 0.02-0.04 0.03 11
MH-2
Sidewalls
ANFB 1o 10 0.04 0.01 0.03-0.05 NA 1)
MH-2
Excavation
Base
Dosing 7 0.02 0.01 0.01-0.02 NA 11
Chamber
Excavation
Base

Statistical analyses were performed on the sidewall sample data in accordance with
Section 6.4.3 of DD-97-02. Rev. 0. Statistical analysis was performed according to
NUREG/CR-5849, §8.5. As stated in §8.3, the EPA has recommendcd applying the
calculated value of g, relative to a guideline value, at a desired level of confidence. The
value of p, is compared to the guideline value: if the p, is less than the guideline, the area
meets the guideline at a 95% contidence level. This in turn means that the probability is
less than 5% that the p, . will pass the test, when the true mean activity level excecds the
guideline value. The calculated the pg. for Cs-137 of 0.03 pCi/g. was less than the
modified screening criteria of 11 pCi/g. Table 18 presents the calculation.

6.4 Overburden Sampling

Twenty samples were taken from the excavation overburden in accordance with Section
6.3 of this document. The overburden soil trom ground surface to three feet above the
contaminated pipe is designated as overburden *A™. The next two fcet of soil (from three
feet to one toot above the pipe) is designated as overburden “B”. A summary table of the
Cs-137 results in relation to the sample location is presented as Table 19. Sample results
for the overburden sampling are presented in Table 20. No man-made radionuclides
were detected. The following is a summary Table of the Cs-137 results.
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Location Number | Average Standard Range Comparison Moditied
of (pCi/g) Deviation (pCiVg) Value Screening
Samples (pCi/g) (pCi/g) Criteria (pCi/g)
ANFB to0 10 0.03 0.02 0.02-0.06 0.04 11
Mti-2
Overburden
A
ANFB to 10 0.05 0.05 0.02-0.20 0.08 11
MH-2
Overburden
B |

Statistical analyses were performed on the overburden sample data in accordance with
Section in the same manner as Section 6.2 of this document. The calculation of the Cs-
137 comparison values, 0.04 and 0.08 pCi/g. was less than the modified screcning criteria
of 11 pCi/g. The calculation is presented as Tables 21 and 22.
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7.0 Conclusions

The characterization and final status survey results demonstrate that the radiological
endpoint criteria objectives of the NRC-approved Decommissioning Plan have been met
for the areas addressed by this effort. (Battelle. 2003) The scanning and the integrated
measurements for alpha + beta. smear survey results. and static alpha measurements
obtained from the ANFB-NSSF are reported as concentrations less than those listed in
Table 1. Reported analytical results for media samples obtained from the excavation are
below the residual radioactivity concentrations for soil and solid volumes as presented in
Table 2.

The final status survey performed on the ANFB-NSSF area. statistically demonstrates
that the remediation of the area was successful and that the area is free from residual
radioactive contamination making it suitable for unrestricted release.
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FIGURE 1, SITE MAP
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FIGURE 2, ACTIVE NORTH FILTER BED - NORTH
SUBSURFACE SAND FILTER
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FIGURE 3
Grid Map — North Subsurface Sand Filter
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Table 1

Surface Contamination Guidelines for BCLDP

Allowable Total Residual Surface Contamination
Radionuclides dpm/100 cm®)™

Average ©¥ Mazximum “? | Removable “?
Transuranics, 1-125, 1-129, Ra-226, Ac-227, Reserved Reserved Reserved
Ra-228. Th-228. Th-230, Pa-231 (100)* (300)* 20)*
Th-Natural, Sr-90. 1-126, 1-131, 1-133. . Ra- 1.000 3.000 200
223, Ra-224, U-232, Th-232
U-Natural, U-235, U-238, and associated decay 5,000 15,000 1,000
product. alpha emitters
Beta-gamma emitters (radionuclides with decay 5,000 15,000 1.000
modes other than alpha emission or
spontaneous fission) except Sr-90 and others
notes above. "

(1)

As used in this table, dpm (disintegrations per minute) means the rate of emission by radioactive
material as determined by correcting the counts per minute measured by an appropriate detector for
background, efficiency. and gecometric factors associated with the instrumentation.

2

Where surface contamination by both alpha-and beta-gamma-emitting radionuclides exists. the
limits established for alpha-and beta-gamma-emitiing radionuclides should apply independently.

(0]

Measurements of average contamination should not be averaged over an area of more than 1m?.
For objects of less surface area, the average should be derived for each such object.

4)

The average and maximum dose rates associated with surface contamination resulting from beta-
gamma emitters should not exceed 0.2 mrad/hr and 1.0 mrad/hr., respectively, at | cm.

(5)

The maximum contamination level applies to an arca of not more than 100 cm’,

(6)

The amount of removable material per 100 cm’ of surface area should be determined by wiping and
area of that size with dry filter or soft absorbent paper. applying moderate pressure, and measuring
the amount of radioactive material on the wiping an appropriate instrument of known efticiency.
When removable contamination on objects of surface area less than 100 cm’ is determined, the
activity per unit area should be based on the actual area and the entire surfacc should be wiped. It is
not necessary to use wiping techniques to measure removable contamination levels if direct scan
surveys indicate that the total residual surface contamination levels are within the limits for
removable contamination.

This category of radionuclides includes mixed fission products, including the Sr-90 which has been
separated from the other fission products or mixtures where the Sr-90 has been enriched.

* Regulatory Guide [.86
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TABLE 2

BCLDP GUIDELINES FOR RESIDUAL
RADIOACTIVITY CONCENTRATIONS FOR SOIL AND SOLID VOLUMES

King Avenue West Jefferson
Concentration Concentration

Radionuclide®™ (pCi/g)™ (pCi/g)™
Natural Uranium 10" na'®
Enriched Uranium 30 30"
Depleted Uranjum 35t 350
Ac-227 19 19
Am-241 na'® 30
Am-243 na 30
Ce-144 na 2,100
Cm-243 na 0.79
Cm-244 na 1.0
Co-60 8 8%
Cs-134 na 33
Cs-137 15% 15%
C-14 940 940
Eu-152 na 36
Eu-154 na 32
Eu-155 na 1,800
Fe-55 na 2.7E+07
H-39 41,000 38,000
1-129 na 13
Mn-54 na 61
Ni-59 na 1.3E+07
Ni-63 na 4.9E+06
Np-237 na 0.58
Pa-231 18 18
Pb-210 140 na
Pu-238 na 25
Pu-239 na 25
Pu-240 na 25
Pu-241 na 25
Pu-242 na 25
Ra-226 (0-15 cm of soil) 5% na

Final Characterization and Final Status Report for ANFB-NSSF Revision 2

June 16, 2006



King Avenue West Jefferson
Concentration Concentration
Radionuclide® (pCi/g)® (pCi/g)™

Ra-226 (>15 cm of soil) 154 na
Ra-228 542 na
Ru-106 na 180
Sb-125 na 118
Sm-151 na 6,700
Sr-90 5% 52
Th-228 29 na
Th-230 59 na
Th-232 59 na

Table 2 Notes and References

Notes:

Aclivity concentrations above natural background concentrations. Where more than one
radionuclide is present, the sum of the ratios of the individual radionuclide concentrations to
their respective concentration limits shall not exceed 1.

Concentrations for which no specific reference is cited have been derived from RESRAD
calculations and are the more restrictive values calculated for soit deposition at a depth of 5
meters.

Indicates that this radionuclide is not expected to be found at the indicated site.

Difference in tritium activity concentrations are due 1o the difference in depths of the water
tablcs at two sites. The water table depth at King Avenuc is deeper than that at West
JefTerson.

References:

1.

4.
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Options 1 and 2 of the Branch Technical Position, "Disposal or Onsite Storage of Thorium
or Uranium Wastes from Past Operations” (46 FR 52061, October 23. 1981).

NRC Memorandum, "Acceptable Cleanup Criteria and Practices for Decontamination and
Decommissioning (License Na. SNM-7)" dated April 17. 1992, to Harley L. Toy, License
Coordinator and Manager, Nuclear Scienccs, Battelle Memorial Institute from J.W.N.
Hickey. Chief, Fuel Cycle Safety Branch, Division of Industrial and Medical Nuclear
Safety, Office of Nuclear Materia) Safety and Safeguards.

DOE Order 5400.5, "Radiation Protection of the Public and the Environment”,

NRC Policy and Guidance Directive FC83-23, ~Termination of Byproduct, Source, and
Special Nuclear Material Licenses”.
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Table 3
Chauvenet's Criterion - Pop DLV Alpha-Concrete

Buildi JN-6 Room: Various Surface Material Concrete Fioor
‘Metor 1D: 92374|Probe 1D: 149047 | Probe Area 180
|Survey Data: 77712004 |Chauvenet's Criterion 2.488[Survoy Type POP DLV Alpha
[Grd 1D “JOther 1D Jepm {Comparison CC |

Al Stairwell 2 0.649 Mean 3
Al Utility 3 0.016 Std Dev 2
A2 Utility 3 0.018 Data Points 39
A4 Utility 1 1.281

AS Utility 1 1.281 MDA 8
8 Utility 2 0.649 DLV 1
B2 Utility 6 1.881

83 Utility 2 0.649 Mean + 2 Sigma ]
B4 Utility 2 0.649 Mean + 3 Sigma 8
B5 Utlity 5 1.249

Al Stairwell 1 1.281

Al Utility 6 1.881

A2 Utility 4 0.616

A3 Unility 3 0.016 Survey BKG 1 cpm
A4 Utitity 2 0.649

AS Utility 5 1.249

B1 Utility 5 1.249

Utility 2 0.649

83 Utility 4 0.616

B4 Utility o 1.914

BS Utility 1 1.281

At Stairwell 2 0.649

A2 Utility 3 0.016

A3 Utility 3 0.0t6

A4 Utility 2 0.649

A5 Utitity 5 1.249

B1 Utility 2 0.649

B2 Utility 3 0.016

a3 Utility 6 1.881%

B4 Utility 3 0.016

B5 Utility 3 0.016

Al Stairwell 4 0.616

Al Utility 6 1.881

A2 Utility 4 0.816

A3 Utility 2 0.649

A4 Utitity 4 0.816

AS Utility 2 0.849

B1 Utility 2 0.649

B2 Utitity 2 0.649




Table 4
Chauvenet's Criterion - Pop DLV Beta-Concrete

Building JN-8 Room: Utility Surface Material  Concrete

Meter ID- 92374 Probe ID: 149047 | Probe Area 180

Survey Date: 7/8/2004{Chauvenet's Criterion 2.496[Survey Type: POP DLV Beta
[Grd ID JOther ID Jepm JComparison CC )

A1 Floor 361 0.585 Mean 383
A2 Floor 426 0.616 Std Dev 54
A3 Fioor 498 1.958 Data Points 40
A4 Floor 374 0.353

AS Floor 426 0.616 MDA 80
B1 Floor 302 1.695 DLV 473
B2 Floor 396 0.057

B3 Floor a7s 0335 [Mean + 2 Sigma S00
B4 Floor 411 0.336 [Mean + 3 Sigma 554
BS Floor 400 0.131

A1 Floor 496 1.920

A2 Floor 483 1.678

A3 Floor 38s 0.148

A4 Floor 409 0.239 Survey BKG 277 cpm
A5 Floor 422 0.511

B1 Floor 325 1.266

B2 Floor 388 0.092

B3 Floor 343 0.931

84 Floor 368 0.465

BS Floor 72 0.390

Al Floor 462 1.287

A2 Floor 488 1.771

A3 Floor 379 0.260

A4 Floor 486 1.734

AS Floor 417 0.448

81 Floor 342 0.950

B2 Floot 302 1.685

B3 Floor 379 0.260

B4 Floor 334 1.099

BS Floos 408 0.280

At Floor 472 1.473

A2 Floor 398 0.094

A3 Floor 344 0.912

A4 Floor 362 0.577

A5 Floor 429 0.672

81 Floor 383 0.185

B2 Floor 317 1.415

83 Floot 335 1.080

B4 Floor 374 0.353

BS Floor 347 0.856



Table 5
Chauvenet's Criterion - Scan DLV Beta-Concrete

Building JN-6 Room: Various Surface Matenal  Concrete Floor

Metet |D 92374 |Probe |D: 149047 |Probe Area 180

Survey Date: 7/712004 | Chauvenet's Criterion 2.488|Survey Type: Scan DLV Beta
|Grid ID JOther ID  Jcpm JComparison CC |

Al Stairwel! 413 0.418 Mean 457
Al Utility 345 1.073 Std Dev 104
A2 Utility 557 0.964 Data Points 39
A3 Utility 587 1.253

Ad Utility n 0.823 MDA 88
AS Utility 548 0.878 DLV 545
B1 Utility 5§22 0.628

82 : Utility 439 0.170 Mean + 2 Sigma 665
83 Utility 514 0.551 Mean + 3 Sigma 769
B4 Utility 510 0513

85 Utility 512 0.532

Al Stairwet! 587 1.253

Al Utility 605 1.426

A2 Utility 584 1.224 Survey BKG 332 cpm
A3 Utility 565 1.041

Ad Utility 543 0.80

A5 Utility 401 0.535

B1 Utility 674 2.089

B2 Utility S84 1.224

83 Utility 551 0.907

B4 Utility 550 0.897

8s Utility 521 0.618

At Stairwetl 562 1.012

A2 Utility 444 0.121

A3 Utility 409 0.458

A4 Utility 404 0.506

A5 Utility 382 0.717

B1 Utility 354 0.985

B2 Utility 366 0.871

A2 Utility 328 1.236

A3 Utility 312 1.390

Ad Utility 47 1.054

AS Utility 334 1.178

82 Utility 356 0.967

83 Utility 345 1.063

BS Utility 358 0.948

A2 Utility 359 0.938

A3 Utility 345 1.073

A4 Unifity 320 1.313




Table 6

Coswum-137 Surogate Ansalysis Data & Modiiled Cs- 137 Screening Criterla

Sampie 1D (8.b) Cs-137 Activity Co-80 Activaty Eu-152 Activity Eu-154 Activity Am-241 Aclivity (b) Sr-00 Activity Pu-238 Activity Pu-230 Activity
(pClg) {pClg) __{pCvg) {pCVg) (pCly) {pCVg) (pCVg) (pClg)
16741 40 005 <0 006 <0.053 1389 <0172 <0.000 0.053
18746 216 []:] <0.079 <0.051 1.20 0 <0.184 0.028 09
16747 26 008 <0.077 <0 0468 0899 <0 17% <0.011 0116
16751 8 <0).024 <0 068 <0.047 0.93g <0.151 0.021 0.496
168752 391 @06 <0.086 <0.046 10740 <0 1687 0.131 5.822
16607 742 Q 28 726 065 1188 0.59 0.0213 0620
16608 187 007 403 0.20 0473 <0.180 0.016 0.207
18863 416 0.08 <0.096 <0 061 259a NA 0038 1846
16686 381 0.07 <0 050 <0 031 4la NA 0.135 384
18079 117 017 8 02 064 0.018 439 <0018 0034
19080 324 <0 016 0 562 <0 053 <0016 0.2 <0.019 <0.017
Average J1 99 0 084 1.857 0.176 2.2 0.691 0.04 1.276
Modifned Cs.137 Screening Criteria
Casiculated Cs-137 ste Ratio (c Ch p Criteria (pCiy) Sumrogete Actvity (pCVy) 3 d Rato
Cs-137/Co-60 (71 Cs-137 15 11 073
Cs-137/Eu-152 17 Co-60 8 0.028884028 0.00
Cs-137/Eu-154 182 Eu-152 38 0 638543295 0.02
Cs-137TAm- 241 15 Eu-154 2 0.060518012 0.00
Cs-137/51-80 [T} Am-241 30 0 756486402 003
Cs-137/Py-238 800 Sr-90 5 0 237605502 0.05
Cs-137/Pu-230 25 Pu-238 25 0.013754298 0.00
Ce-137/Pu-241 (d) 28 Pu-239 25 0 438762113 0.02
Pu-241 25 3.020571420 0.18
Umity Rule (8) 1.00
Notes:
{9) Batiede repor lytical results of from the fiter bed area March snd Seplemb:

{b) Reported data cbianed from gamma spectroscopy analyss

{c ) Sumogate rato calculated by dividing average Ci-137 ectivity by avornge achvity of isclope of concem
{d) Pu-241 Is calculated by appiying a 1% (0 Sum of Pu-238 and Pu-239 (cblained from ORIGEN 2.1 Genved vaives, Battelie. 2003¢), @sulting 0 & Cs-137 to Au-241 rato of 2 8.
(8) Lnity Rule apphed 10 WTORSle calcuialed activity resulting in maofied Cs-137 screening lavel of 11 pClg




Table 7
ANFB Dosing Chamber Dose Rate Survey

ANFB Dosing Chamber
Dose Rate Survey (Results in pR/hr)

Trench Bottom
1

58

19

s18] 12

7

1 11

A

N
"

Instrument: Model-19/Sn # 33491
Cal Dye: 29705
Background: 10pRAw




Table 8
ANFB to MH-2 DOSE RATE SURVEY

ArealLocation: Active North Filter Bed to Manhole 2

Trench Bottom

N
A 1
2 11
3
4 11
30 5
6 10
7
8 11
9
\4 10
S

Results in pR/hr

Bkgd = 11pR/hr
Instrument: #89499



Table 9

ANFB-NSSF - FSS Surveys - Static Survey Results

STATIC SURVEY RESULTS
Area/Building: Filter Bed
Room: Active North Filter Bed
Date:01/26/05 North Side
Resulta In CPN Results In ~ Results In CPM Reaufta In | Smear Results In| Results In R/ |
Surtacs | Materdat [ AIpha +Bota BRE | Stetic Weasurements | Instrument | OPM/100cm* Alpha BKG | Statlc Measuremwnts instrument | DPW100cm*|  DPMI100cm* Gamma
Grid | Medium| Type DLV JTAmbient] Wean | Gross Counts] Net Counta | EFF CF Activity OLV | Ambi Mean |Gross Counts| Net Counts | EFF [ CF Activi Alpha _[Beta C 1 Meter
Ay | Fioor C an 302 393 36 ~20] 0.266] 1.5 50.61] 11 1 3 3 0] 0.233] 1. 0.00]  0.28]  1.31] NA| W
A8 | Floor [ [ 2 301 73] 0.288] 1.8 2331 N 1 3 ) 2] 0.233] 18 1| d.28 31| NAl  NA
AD | Floor (4 (i} 2| 393 353 40} 0.208] 1.3 Y. T 1 3 7 4] 0.233 954] 0.2 21 N/A NIA
[—B1 | Floor [ [1£) 3 3 3853 ) ATl 11 i 3 4 1] 0.23. . 2.38] . 0.11 NIA NIA
BY | Fioor 4 273 F ] 3] 0.288] 1.8 023 1 1 3 3 0] 0.2 18 0.00] 0.2 399 WA
Be | Fioor ] YR 2] 39 ~ 363 30] 0.2 7.6 -u.ftl' 7 1 B [} 1] 0.233] 1.8 2. 0.28) .99, WAl NA
Toor C ) Y2 9 390 5 0.208] 10 A K 7 3 3 2] 0.233] 1.9 | 028 041 WA| N
c2 Toor T a7y W 363 20| 0.2 7.8] TI¥o| W 1 3 3 0] 0233 1.8 0.00] -0.28] 1.21] NA| NA
§ | Floor c an 02| 9% 376 18] 0.268] 1.8] 34071 1 3 G 3] 0.233] 1.6 7A8] 0.26] 0. Al NA
[~T6 | Fioor T L5 302] 93 71| 0.288] 1.6 2157 11 i 3 0 3] 0.233] 1.8 7A5] 02 1211 NA| WA
&9 | Fioor C 473 302|399 337 58] 0.286] 1.9 408.76] 11 1 3 9 €] 0.233] 18] 1431 Das 0.1 N/A NA
3 | Floor C &13) 39 374 9] 0.288] 1.8 S TXE] ST 1 3 §l 3] 0233|138 T6]  0.26 3. NA] WA
D6 | Fioor C [3E) 3 373 20| 0.286] 1.8 38, K] 7 3 2 ] 0. ) 2, 3. T NIA
0% | Floor T [1k) EF) 347 28 0. 18 9. 1 1 3 0 3] 0233 18 TA6|  D.26] 5.84] NA| NA
E1 | Fioor < (5 302 9 # 1] e. 18] To4] 11 1 3 3 0] 0.233] 1.8 0.00] -0.25] 4389, Al NIA
€5 | Floor T L3 30 37| - . 18 4274 W 1 3| 3y o] 0.233] 1.3 0. 0, 2. A NA
Floor [ 473 3 6] 0.288] 138 ;1_;_‘:} 11 1 1 2] 0. 18 277 3. 3] NA]
€9 | Floor T [iA] 302 9. 01 3] 0.208] 1.8 18, 11 1 3 a i 0. 1.0 7. 0.41]  NA| _ NIA
¥2 | Floor T [if) ) 3 378 5 . g 3497 1 1 3| 3 0 18 0.00] 0.28 21 _NA NIA
] oor c (i) 302|393 381 32 0.208] 18] 3218]  \ i 3 4 1.8 2.38] . 21| NA|  NiA
78 | Fioor T an 32| 393 343 50| 0.288] 18] 9243 11 1 3 3 18 9.00] 0.26]  1.21( _ NA] _ NIA
Gi (3 & 302|393 367 76] 0.288] 1.8 3061 19 i 3 2 7.8 2.38 28] 0.1  NA| WA
[]] Fioor [+ 473 302 39 <11} 0.288 1.8] -21.37 1" 1 E) 1 1.8 477 0.26 0.11 N/A NIA
[TGo | Fioor [ an 30 3 3 ¢| 0.208] 1.8 11.68] 11 7 3 3 18 —0.00] 0.28] 29 NA]  NIA
T2 | Fioor (3 i) 36 398 8] 0 (] [X2) EEKX i 3 k) (K] aTi] 0268 34 WAl WA
H4 Floor [ 473 302 393 373 -Ni 0.208 1.8 38.88 1" 1 3 [ 39 0.2 1.21 WA N/A
7 | Fioor (S (12} 302 393 13 0.286] 1.0 8. 11 i 3 v, 14.3% 73#' 2.9 NAl WA
1 oor [3 an 03] 393 383 40[ 0.288] 186 RiAL) KL i 3 8 — 119 28] 1.21 NA NIA
% | Fioor | C &y 30 3 404 Ti[ 0.286] 1.8 2137 1 i 3 3 z. 0.28] 0.11]  NA| NA
[~ | Fioor |_C 55 S L) O 2] 0.208] 1.8 389, 1N 1 3 %[ 7] e D2 % NiA
Al Wall[ ¢ an) 30. 93 7 5l 268 18] T08.34] 1 1 3 2 238 _0.25 21| WA WA
Al (Wwal| € an| 30 3 F10 74| 0.286] 1.8 22148 11 i 3 3 0.00]  1.69 121]  NA| _ NA
AL [Wwall] € a7 3021 303 774 719] 0.286] 1.6 2311811 7 3 4 2.38 o.ﬂ'_z—ui NA] WA
AT | WWall (3 47:+'—:oz 30 3 78 O. 8 181821 1 1 3 5 a7 0. 0.11 NIA WA
AV | WwWail T 43| 302|393 260 0.206] 1.8 “258.38] 11 1 3 ) 371 D38| 2. 'm NIA
AT | Wwal] € [iF) 362] 393 771 122 0.268] 18 23%.00] 11 1 3 0 i8] 0.28] 232 NIA
B3 | WWal T &7 2] 399 272 | 0.288] 1.8 -238, I 7 3 3 0.00] .69 9 NWA| WA
B6 | S.wWal T [3E) 03 393 3% 72| 0.208] 1.0 139.88] 11 1 3 3 0. 1.68]  1.21 Al WA
AZ_| S.wWall C ﬁl 302 393 704 98] 0.208] 18 9231 11 7 3 4 38 . .11 NIAF—NIE
A [Swal] C T3] 302] 303 z01 ~702] 0.208, 8 A88.1 LK { 3 3 4.77]  0.28] d%] WA NIA
AE [BWail| € 473 302) 393 307 36 0.286] 18 -iev.08] 11 1 3 0 TAS| D26 43| WAl WA
A7 8. Wall [ 473 303 310 B3] 0.288 1.6 -161.23] 1 1 3 b 4, 0.26 -2.1 N/A N/A|
A8 | SWai T L) R D) 306 7| 0.268] 1.8 89.00] 11 1 3 2 } 2.38]  0.28 232] WA WA
B1 | S.wWail T an 2 (X 787 06| 0.208] 18 -206.81] 11 1 3 5 2] 0. g a¥7| L8] o] WA WA
5 | SWan C 73 3] 303 2 1] 0.288] 1.8 176, 1 7 3 gl o.zJ 18 —238] _ 0.28) 21| WA] _ NA]
Al .Well [+ 47, 9. 324 8 -134.0 11 1 ) 2 -1] 0.233 1.8 -2.38 0.28 {.21 N/A) N/A
AZ | Nwai| © & % ;D) 4_{___&{@2” 03] 0.268] 1.8 ~200.08] 11 1 3 T 0.3 18 230 028 O Al NA
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Table 9

ANFB-NSSF - FSS Surveys - Static Survey Results

STATIC SURVEY RESULTS
Area/Building: Fiter Bed
Room: Active North Filter Bed
Date:01/26/05 North Side
— Results In CPM Results In Rosults In CPM Resuits In | Smear Resuits in Ruuﬂﬂﬁm
Surfece { Material ta Fiailc W [ oPw00ery | Alpha BKG | Static M h t | oPw100cm*| DPMr100CHY Gamma
Grid | Medium] Typs | D ean | Gross Counts| Net Counts CF Activt OLV | Ambient] Mean | Gross Countal Net Counts CF Activt! JAlpha |[Beta Contact 1 Meter
A ] N.Wsll [ 4 32| 393 7] 0.266 8 188, 11 1 3 0.233 8 . 1.59) 12 NIA NIA
A8 | N.Wall T a3 54 0.206] 1.8 A72.88] 11 1 3 S 3] 0.2 8 a7 .69 . NA|~ WA
AT | NWall (30 LA 30 2 301] 0.266 . AReIe] 1 1 3 1 2] 0.233] 1.8 3, 2. WA WA
'R [ Y} 2] 393 200 -9%5] 0.208 - Sj84.64] Kl 3 3 2] 0. 8 . ) A
B3 | N.wWai T (E) 393 33 0. [K) K 1 1 3 3 2] 0. 3 4, WA
Wall C | 473 2] 993 201 02| 0.208] 1.8 AN 4] 1] 1 ] 3 0] 0.2 B 0. A
A | EWal T | 413 ] 287 106] 0.2 18 20681] 1N 1 ] 1] 0.233] 1.8 -2.38 NIA
AS | E.Wall [~ O 2l 383 3 .208] 1.8 24281 1 1 3 3] 0.233] 1.8 -2.30 N/A
A7 | E.Wall € | 4N 302 EX 30| 0. 8 6540 1 1 3 Lkl 8] 0.233] 1.8 19.0 “NIA|
A9 | EWal [ B E 302 [T} 302 1] 0.288] 1.8 ATS, 19 1 3 3 0f 0.233( 1.8 0.00 NIA
A11 | EWall [ 473 02 o3 304 9] 0.288] 1.8 AT2.88] 11 i 3 3 2] 0.233] 1.8 . NIA
B2 | Ewall [ [1E] 7} T E) 294 W] 0.286] 1.8 8231 11 7 3, F] 1] 0.233] 1.8 FX) WA
B11 | EWall 3 an) 30 3 33 288 1.8 .155.«% 1 i) 3 3 0] 0.233] 1.8 0.00 NIA
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Table 10
ANFB-NSSF - FSS Surveys - Scan Survey Results
SCAN SURVEY RESULTS
Area/Building: Filter Bed
Room: Active North

Date: 01/25/05 North Side

Results In CPW Results in Rasuits In CPM Rusults in | Smear Results In | Results In pRMr
Surface | Matertal Kpha + Beta BKG Scan Measurements Instrument | DPMANDOcT® Alpha BKG 1 Scan Measurements Instrument | DPW/100cm’|  DPW100cm? Gamma

Grid | Medium| Type [TBLV [Amblent] Mean { Gross Counts] Net Counts CF Actlvity DLV [ Amblent] Wean | Gross & Net Counts [CF Activity |Alpha_|Beta | Contact] 1 Weter]
A1 | Fioor [ 545 301|467 400 3] 0.208] 18 99, 1 NIA NA| 0.233] 18] NA[ 0.3% 3 v 70
A2 | Fioor [4 B48] 01| 487 344 113] 0.266] 1.0 219, 1 NI WAl 0233 18 — WA WA WA WA
A3 | Fivor (3 548 301|487 EXE) 34| 0.288] 18 D 16 N WAl 0.233] 1.8 NA NA NA|  NA] _ NA
M | Floor | _C W{"—Tm (34 a0 7] 0.284] 1.8 3% 0 18 NA NA] 0.233] V. A NA NA| WAl NA
A5 Toor C B8] 01|  4b7 376 81| 0.288] 18 36 0 8 NIA WA| 0.233] 1. NA NA NA[ NA] WA
AS | Floor [ 548 301] 457 an 46| 0.286] 18 . 38 0 8 NIA NA] 0233 1.8 NIA NA NA[ WA NA
AT Toor [ 545 301] 467 362 - 268 1.8 84.54] 3% 18] NIA N/A| 0.233] 1.8 NIA NAl WAl  NA]T WA
A8 | Floor C 543 0] 457 430 27| 0.288] 1.8 3L 35 0 16 NIA| NA] 0.233] 38 N/A NIA NA[ WA N/A
AV | Fioor [ (23] 301 4&7 [17) 3] 0.288 1.8 383 3% o 10 WA NiA] 0.233] 1.8 NAl WAl WA NA| WA
A0 | Floor (5 546 301 467 364 )| 0.206] 1.8 180.6 3% [ 16 NIA ) NA| 0.25] 3.43] NA| NA
A1 ]| Foor | © 307|467 48 s:to:.zu: 1.8 11.66( 36 0 18 NIA NIA NA NA v 10
81 ) Floor ¢ 545 30 457 148] 0.208] 1.8 287.49] 36 0 18 NA NIA NA WA NA NIA
B2 | Fioor (3 01 457 31| 0.266] 1.8 67, 3 0 16 NIA NA| NIA NA| _ NA| WA
B3 | Floor c 30 [3) 317] 0.268] 1.8 227, 36 0 16 NIA NIA NA]  NA NIAl
B84 | Fioor [ 545 01| 4B7) B 208]  18 "268.12] 36 0 I WA N/A NIA NA
85 | Floor (] 545 01| 457 68| [ 0. () AT6.77] 3 0 7 NIA N/A WA NIA
68 [ Foor T W] 457 376 139] 0.2 ; 284, 35 0 18 NiA [ WA] WA
BY | Fioor T 301] 467 369 ; 18 170. 3% B WA A WA WA
B8 | Floor [ 301] 467 36 X q30.44] 35 o 0 A D [T NA]  NA]
B9 | Floor [ 87 7 ; - . 9] 36 4 18 NIA| 3. N/A) NIA]
B0 | Floor T 213 o1 48 354 73] 0.2 13 341.80] 38| 0 19 NIA WA NIA)
BI1 | Floor T 545 301|457 361 .u“tE ; 188. 35 0 w:L[ WK  WA| NIl NIA
[] joor [ 548, 301 487 324 93] 0.288] 1.8] -268, 36 0 8 NIA A N/A NIA
G2 | Floor C 01 457 [iL] 43| 0.206] 18 3353 [ 18 NIA N/A| NIA| NIA
€3 | Fioor [ 546 301|487 316 142] 0.286] 18 27684 36 0 18 NA NA| NIA NA
T4 | Floor [ 309 467 2808 189 0.208] 1.8 328.28] 3% ) 18 NA A NA| NA
T6 | Floor T 548 301|487 [ 7I 0.286] 14 13.60] 35 0 10 NiA NA] NA
T6 | Fioor T —548) 309 487 3886, 7063|0288 18 KX IR [] 18 N/A WAl NA WA
CT | Ficor T 546 301] 487 324 13)] 0.288] 1.8 26835 36 0 18 NIA N/A] 0.233] 18 WAl 0.25] 0.1 NA N/A]J
C8 [ Fioor [ C 350 o7 0.286[ 18 -207.86] 3% o WA WA 0233] 18 WA WAl WAl _NA| __NA
Co | Floor [ 545 A 487 436, -22] 0.288] 1.6 4274] 3% 0 18 NIA WA] 0.233] 18 WA A NA|  NA NA
~C10 | Floor T 546 301|467 309 48] 0.286] 1.8 - 3% [} 18 NA NA] 0.233] 1.8 NA NA NA|  NA] WA
€11 | Fioor T 548 309 487 358 . 18 ST 0 18 WA NA] 0233 18 A WA NA|  NA NA
D1 | Fioor C 545 301|467 428 "20] 0.208 K] 36.33] 35 D 18 NA N/A] 0.233] 1.8 NA| NA NA|  NAl WA
02 | Ficor (4 548 301|487 382 95} 0. 1. S0 S Ei 18 NIA NA] 0.233] 1.8 NA NA] WAl WA NIA
B3 | Floor [ 548 59 487 319) 138] 0.286] 1.8 -268.07] 35 o] 18 NA] 0.233] 1.8 NIA N/A NA|  NA NIA
D4 Floor C 648 3_01 457 E7 ) -116] 0.286 1.8 -225.3)] 351 Q 16 N/A N/A] 0.233 1.8 NiA NIA| N/A| N/A N/A
58 | Floor | ¢© a8 01| ab7 308 4] o.a88] 1.8 -280.43] _ 35] [J D NiA RA[ 6233 18 WA| WAl NA| WA WA
D8 | Fioor [ L L3 312] e8| 0.288] 1.8 281.68] 35 0 18 NIA NA| 0.253] 1.8 NA] _ 0.25] 099  WA] WA
57 | Fioor [ 545 301 467 308 162] 0.206] 1.8 298.26] 35 0 16 NJA NiA NA NIA NA NIA
B8 | Fioor [4 546] 301 a87 378 3] 0.288] 18 AE0.20] 36 (3 18 NIA WA NA NA N/A A
i) oor (3 545 301 467 il 38!'6.23 UI 3. 36 [ 1 WA WAl WA N/A NIA NiA
510 | Floor [ (£ 301|487 3% 321] 0. T8 338.04] 3§ 0 8 NA NA] WA WAl WA| _ NA|
DY1 | Floor C 23 301 467 73 8] D T 31.08] 38 0 7 R/A WA N/A NIA NA WA
E1 | Fioor [+ 08| 457 (1] 38[ 0.282] 1.8 T4.08] 36 0 0 NIA WAl 0.28} ‘Tn+—ﬁ/‘a'_m‘
€2 | Fioor T 23 08 467 518 81| 0.282] 1.8 120471 3% [ 8 NA NA[ WA WA|  NA] _ NA]
E3 | Fioor T 545 408 457 oz 48| 0.282] 18] 38.06] 35 [] 16 NA — NA| WK A A
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ANFB-NSSF - FSS Surveys - Scan Survey Results

SCAN SURVEY RESULTS
Area/Building: Filtor Bed
Room: Active North
Date: 01/25/05 North Side
T CPM Results In GPW Results In | Smear Reswits in| Results in gR/Mr
Surtace | Material Bea BRG ]| Scan Measurements Scan Mea ! t_| DPM/100CM? ]  DPW100cm® Gamma
Grid | Medium| Type Amblent] Mean | Grosa Counts| _Net Counts Groea Counta] "EFF | CF | Activity |Alpha [Beta | Contact] 1 Weter|
t4 ] Floor [ 545 0 X ! NIA NA| NA NA
33 00r T | 54 488 0 NIA 18 NA NIA NA| _ WA] _ NA
€6 | Floor T 546 484 D) WA 18, N A 13 14
7 oor T 401 [ N/A 13 NIA A NA| WA NA
t8 | Fioor [ 545 28 0 WA 8 WA NIA WAl WA A
€9 | Fioor 4 (73 %16 D 0 NA 18 WA WA NA]  NA]  NA
E10 | Floor [4 13 0 NiA 1.8 WA 1.69 X WAL WA
EW | Fwwor | C 545 3 0 NIA 1.9 A NIA WA|  NA| WA
[P | Floor T 37} 0 NIA 18] NA| WAl WA NiA]
F2 | Fioor T (213 0 NIA 18 WA|  WA] WA NA WA]
73 | Fioor T 545, 40 NIA 18 NIA NA NA] N/ NiA
F4 | Floor [ 545 840 N 1, N/A| NIA N/A| WA
T8 | Fioor 5 545 $12 0 NIA 7. A NA|  WA| WA
F8 | Floor [ [79) [ NIA T, NA NA Al WA WA,
¥7 | Fioor [ 545, art NIA 1.9 NA| WA WAl NIA|
T8 | (S (213 542 NIA 18 Al .59 OM| NA N/A
0 | Fioor [ 713 7 NA 18 NIA, NA|  NiA
F10° ] Floor T NIA 18 Al WAl WA| WA NK|
K] T 3 a0 NiA 0 NA| . NIA NA| WA WA
G | Floor T 846, (13 NIA, . WA NIA WA NA
52 | Floor 5 545 408 529 NiA 18 WA WA WAl WA NIA
G3 | Floor T 546 408 533 NIA 8 NIA WA NAl NA NIA
G4 | Floor [ 408 4;90; l N/A 8 NIA| NIk WAL WA] A
G6 | Floor T 408 N/A 18 Al NA WA| ~ WAl WA
ioor (3 545 487 531 N/A] 1, WA N/A] WA WA NIA
&f | Fivor [ (3 NiA 18 NA| 2. 34| NA| NA
G8 | Fioor [+ 545 NIA X NA| NA WA _NA| _ NA
7 | Floor € 00 WA 1.8 WA NIA NAl  NA| _ NA]
G10 | Fioor [ 400 NIA K] NIA N/A WA WA NIA
G11 Floor [ 408 N/A 1.8 NJA N/A| N/A NIA NIA|
W1 | Floor [ ('3 208 NIA ; WA NIA WAl WA NA
Rz Toor [+ 543 408 NIA 18 NIA NA WA NJA|
H3 | Floor € 29 408 NIA 18 N/A NIA] NIA| NIA| WA
T4 | Ficor € B45] 408 NIA 1.8 NIA A Al NA NA
HE | Floor [ a8 NiA L0 N/A WA NIA A, NIA
["He | Floor | C B45] 400 A 18 WA .2 348 NIA NIA
WY | Fioor [ (4] ) NIA 18 “WiA NA NA] NIA NIA
W8 | Floor ¢ (73 %00 WA ) WA WA NA|  NA WA
|~ Ho | Floor (4 845, 408 WA 1.8 NIA WAl NA] WA N/A|
W Toor (S 1413 %068 3 WA T8 WAl WA NA| WA NIA
LEK] oor [4 548 408 3% /A 18 NA] NA NA NA NIA
1] Floor 3 213 408 36 NA 7.6 WA WA WA 11 (X
7 1 Filoor T | &8 o8] 36 WA ! WA|  NA|  NA| WA| NA
3 Toor (R 408 13 A WA WA WA|  WA| WA
oor [ 545 408 3 WA ] NA N/A NIA NA NIA
15| Fioor [+ 545 3% N/A 9. WAl 028 0.1% N/A] NIA
¥ | Fioor T 08| 30 NA 1.8 NIA| WA WA| NA| WA




Area/Building: Fliter Bed
Room: Active North

Table 10

ANFB-NSSF - FSS Surveys - Scan Survey Results

SCAN SURVEY RESULTS

Data: 01/25/05 North Side
Resulta In CPM — Results In Results in CPM Reeuits in | Smear Results In] Results In pR/Mr
Surtece| Matertal| 0 | Scan Messurements instrument | DPW/100cny Alpha BKG Scan Measurementy Instrument | DPM/100cm® DPMI%::# Gamma

Grid | Medium| T DLV | Amblent] Mean | Gross Counts] Net Counts | EF CF DLV [ Ambient] Mean | Gross Counts] NetCounts | EFF | CF Acthvl Alpha Contact] 1 Meter
™| Floor -{'——a @8] 45 0.282] 1.8 2 35 0 [0 L W[ o.zz8] 1.8 '—%X_NTE—WX_WA N/A
8 | Fioor C 545 87 [ 9] 0282 1.8 50.77] 0 NA NA] 0.228] 1.8 N/A} A NA] WA NiA
™ | Fioor C 545 o8| 487 [ 3] 0.282 0 8.01] 38 0 L0 NA NA| 0.228] 1.8 N NA WA|  NA NIA
10 | Ficor [4 546 408] 487 480 231 0.282] 1. &3 % 8 NIA NA| 0.228] 1.8 WA NA|  WA| WAl NA
Kl oor [4 Ba8|  408] 467 a1 38| 0.282] 1.8 7488 38 0 16 A “NA| 0.228] 18 N/A NA WA 10, 10
A1 | N.Wall [ 546 408] 457 376 32| 0.262] 1.8 161.564] 36 0 NA “WA| 0.228 1] “NIA] .2 2.32] NA NIA
AZ | NWall T 548 408] 457 374 83| 0.202] 1.8 16361 35 19 NIA 238 1.8 NA NA NA| NA NA|
AY | N.Wall C 548, 408] 487 340 37 0.262] 1.8 3349 35 0 6| WA NA] 0.2 18 WA| NA|  WA| WA NIA
A4 | N.Wail [ (1) 408] 467 410 47| 0.282] 1.0 9269] 35 0 18 WA NA| 0.228] 1.8 N/A N/A NA A NIA
AL [ Nwall| © TAS| 408|447 389 o8] 0.282] 1.8 33.96] 38 16 WA WA| 0.228] 1.8 NAl  NA NA[ NA
A6 | NWal | C %08 [} T8 0. 18 0. B 6 WA WA| 0.228]  1.8] A WAl WA|  WA] __ NA
A | NWal [ 7 4% 8] 0.282] 1.8 183, 38 0 1 — NIA NA] 0.228] 19 NA| WA, NIA /A
AE | N.Wall [ 543 463, 8] 0.202] 1. 74.82] 36, D) 10 WA N/A] 0.226] 1.8 NA] WA WA] WA /A
AV | N.wail C [Z1) 408 388 99] 0.202] 1.8 138.93) WA NA] G.2z8] 1.8 WA NA NA N/A|
81 | N.Wall T 408 218 a1] 0. 8 30.77 14 WA NA] O. 8 VAl . 232] NA NA
B2 [ NWai ] ¢ 57 384 73] 0. 8 5 0 18 A NA] . 8 NA| NN WAl NA| __ NA|
B3 [ NWail | C 3| 0.282] 1. S X 0CT S T 0 18 A WA| 0.228] 1.5 Al WAl WAl _NA| _NA
[~ 84 | N.Wail [ Y 3688 1] 0. 19 T70.28 0, 0 WA WA 0. : WA NA]  WA] WA
"T;'s"LrIW-n T (134 a0 9] 0.282] 1. 37. 36 0 1 A “WIA| 0.226] 1.8 WA WA| WA NIA
B8 | N.wall T 54 a08] 467 670, e1] 0.202] 1.8 120.1 35, 0 e N/A) NIA] 0.228] 1.8 Al WAl WAl NA| __ NAl
67 | NWall | C 545, 30| 0.282] 1.8 §0.10 19 N/A “N/A] 0.228 8 Al WA NIA A NiA
B8 | N.Wah [ [ 2 86] 0.202] 1.8 167.48] 36 o 16 A “NA| 0.228] 1.8 NA WAl WA| __ NA]
B9 | NwWall] G a08) 467 [} 18] 0.282] 1.8 “29. 36 o] 1e IR WA| 0.228] 18] A A NiA Al NIA|
AT | Ewall c 408] _ 467) 389) } ; 133, 35 0 () N/A WA| .226] 1.8 NA| _ 0.26 9.1 L) NI
Az | EwWall C 548 400 7 a7 70| 0.262) 1.8 0. 16 NA “WA| 0.220] 1.8 Al NIA NiA|
A3 | EwWsll C 548, 400 426) B .28 18 83.04] 36 0| [0 NA WA| 0.228] 1.8 —NIA NiA WA] _ NA N7A|
A | EWall [ 548, ate 9] 0282] 18 9] 3% ) 16, NIA N/A] 0.228] 1.8 N/A N/ NIA] NIA
A | EWal] T [0 ) 3 LiH) %[0 18 3865 38 [ D) WA WA 0.22 ) WA WA| WAl WA  NA
A8 | EWah [ 546 208 467 02 55| 0.202[ 1.8 70838 38 0 18 WA NIA| 0.228] 1.8 NA NA NA|  NA{ __ NA
AT | EWall T (713 o8] 487 [} 36| 0.382] 19 28.08] 36 0 18 A WA] ©. 7.8 WA, A WAl WA]  NIA|
A3 | EWwail [+ 545 08| 437 a7 ~20] 0.28 18 39.40] 35 [ 16 L N/A{ 0.228] 14 Wik NIA) WAl _ NA A
A | EWal [ C 171 “T57 [ 12| 0.282] 1.8 .Z3.84] 35 16 WA “NA] 0.228] 1.8 A WA WA A
A0 | E.wWall T [T 6B 487 71] 0.262] 1.8 3087 35 0 6 NA uﬁ_louu 18 Al .26 2 A
A1 | Ewal [4 545 08| 467 407 68| 0.282] 1. 110.3¢] 38 ) 18 NA NA| 0.228] 1.8 A WA Al NA A
87 | EWall | € 548 408|487 376 a1 0.202( . 60.67] 38 0 16 WA NIA| 0.22 () “NA NA WA|  WA|  NA]
B2 | EWall (3 L] 58| a2 0.29 3 08.38] 36 B 16 WA WA| 0228 1. A ) NA|  NA A
B [Ewal] € 546 a08] 487 9] 0. T8 90.63] 35 0 10 L “WNA] 0.220] 18 WAl WAl WA Al NA|
B4 E.Wall C 408 48 9 -108] 0.282 1.8] 2121 0 18 N/A ‘Wi' 0.228 1.8 N/A| N/A Al N/A A

88 | Ewai 4 545] 408|457 4 31| 0.282f 1.8 5. 8 NIA “NA| 0.228] 1.8 WAl NA{ NA
B8 | Ewall 3 545 o8] 487 a7 0] 0.202] 18 377, 35, [ WA —WA] 0. 78 WA A NA] WA A
T | C.Wall [ 848 m 0.28 ) 110.32 35 0 16 WA WA] 0.228] 1.8 NA WA N/A NA NA
EW, € Z03 we| 37 203 8] 0.282] 1.8 708, 38 ) A WAl 0.228] 1% A . 091 NA|  NA
B9 | Ewal (3 545 A&7 378] 78] 0.202] 1.8 ~163.66] 35 0 6 WA WA| 0.228] 1.8 NA A WAl NA| _ NA
810 | EWali = T4 o) 7 390 €s] 0.282] 1.8 914.26] 35 0 16 N/A N[ 0. 1.8 WA A WAl WA A
81 | EWa ¢ (203 8| 487 7] 0.282] 1.4 q91.10] 38 0 WA NA| 0. (0 NA WA NAl  NA| _ NA
Al (WWal| € 4% 01 &7 370 37| 0.368] 18 169.00] 35 B .0 NA NA| 0.233] 1.8 WA _0.28]  _0m| WAl _ NA
AZ |WWaii] € ] 01| 457 264 73] 0.268] 18 336.05] 36 0 18 NA WA| 0.233] 1.8 WA NA| WA WAl
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Table 10
ANFB-NSSF - FSS Surveys - Scan Survey Results

SCAN SURVEY RESULTS
Area/Bullding: Fliter Bed
Room: Active North
Date: 01/25/05 North Side
Results In CPM__ Resuits In Resuits in CPW Results In | Smasr Results In| Results In gluhr
Surface | Materlal | + Dets Scan Messurements instrument | DPW100cm® Alpha BRG Scan Measurements u;:imom DPMMOOc®|  DPM/100c Gamma
Grid | Medlum] T V [ Ambl Msan | Gross Counts] Net Counts CF Activi DLV JAmblent] Mean | Gross Counts] Net Counts | E| CF Activi Alpha  |Beta Contact] 1 Meter
A WWa "s"——m—m—mF Y Lt IS 8 bl [ S L) 0.-£TA— WAl WAl WA
Ad | WWall [4 543 301 437 121] 0.206] 1.8 238.04 0 % A N/A{ 0.233 D [ NA] WA N/A| NIA)
0 a7 (1) 21| 0.208] 18 3 38 3 WA NA] 0.233] 1.8 WA| WA Al NA| WA
Wwall] ¢ 301 421 38 0.208] 1.8 9.93] 3 18 NA NAL 0.233] 1. NIA NA NA| WA NA
AT | WWal] ¢ 301] 487 340 09| 0.208] 1.8 IEAEA) ] 16 — WA NIA] 0. 1.0 A, WA WAl WAl WA
A8 | W. [ 301] 467 23] 0. 8 336.99] 3 a 18 NIA Al 6.233] 3. Al WAl WAl WAl N
A0 |WWall] € | bab 1| 487 o 18] 0. 8 3407 96 0 18 NIA NIA| 0.3 8 N/A A WAl NA] WAl
ATO | WWell c 301 7 07 50] 0. 18 ~N/A NA] 0.233] 1.8 "0.28 3. A NIA
AT [ WWall] ¢ | 646 01| @7 326 0, 18, WA N/A] 0.233] 1.8 WA NA A Al WA
B1 [wWwall] ¢ | &% 301 N 0 18 WA NA| 0.233] 1.8 WA} WaA| WAl | WA WA
2 JWWall| ¢ 45 1] 48] 301 ) i) WA NIA] 0.233] 1.0 WA NA WA Al NA
B | WWall C 545) 487 276 of 18 NA NA] 0.233] 1.9 NA] WA NA| NA NA
B4 | Wwall] € [ 30 457 329 | {0 WA N/A] 0.233] 1.8 A NA WAl NA| WA
88 | W. (3 546 487 314 0 18 NA NA] 0.233] 1.8 A NA WAl WA N7A]
WWeli 3 545, 301 (3 20 i N/A NA] 0.233] 18 WAl WA NA NA Wik]
o7 Well [ 546 319 [ 78, WA N/A] 0.233] 1.8 NIA WA WAl WA| WA
Be | Wwall|_ © 01| 487 Y [ 19 WA NIA] 0.23. 3 A WA WAl NA|  NiA
:!_'f_‘( WWwai| ¢ 301] 46 1 A WAL 0.29. 0 32 A WAl
Gy WWall| C 0 o {0 WA WAl 0.2 78 Al WAl WAl WAl WAl
T Wwail] € 30 457 346 [ ™) WA WAl 0.233] 1.8 WAl NAl WAl WA} WAl
Al | SWai c m_l 0] 457 3 0 18 NJA WA 6233 18 NA WA NTA NI&) NIA
AZ | S.vial 3 546 307] 457 318 ﬁo:l 18 WA WAl 0.233] 3. WA WA WA WA| WA
A3 | S.wail [ 301 467 ml 0 18 A NiAl 0.233] 1.8 WA WA NA] NA NIA
A | SwWail 4 545 3071 487 32 () 18 NA Al 0.233] 1.8 N/A NA NA|] WA NIA
A5 | S.wall T | 646 301) 487 5] 0 8 WA NA| 0.233] 1.8 WA} NA Al WAl NA
A8 | S.Wall T 546 301 i} AT 0 19 NI NA| 0.233] 1.8 NIA N/A WA N/A NIA
R T SWail 5 RLE) G 37 9 NIA N/A] 0.233] 1.8 NA]  0.26] 098] NA NIA
SWall [ D3 LIk 0 NIA NIA] 0.233] 1.9 NA N/A| NAl WA WA
A0 | S.Wall [ 1 &87 347 0 NA WA 0.233] 1.8 WA NiA Al NA A
B [ Swai | € £48 —= 3% 0 WAl 0.233] 18 WAl WAl WAl WA] WA
82 | S.Weli C 548 307 7 430, 0 NA, —NJA] 0.233] 1.8 A WA, WA A
B[ 3wWal]l ¢ a7 m’j NIA WAl 6333 . WAl WA| WAl WA
B4 | SWal | € 848 301] 45 370) 0 A WA 0.233] 18 WA] WA WA] _WA| WA
B6 | SwWall | € 301] 467 347 [ iL) NIA NA| 0.233] 1.8 WA WA Al WA| WA
B8 | S.Wail [ 3B 4s7] 389, 0 ni NA NA| 0.233] 1.8 NIA WA WA WA NA
BY | Swa| ¢ 46| — 301| 4s7 %2 3 18 WA WA 0% T WAl 4l 0w A WAl
B8 [ SWall € | 648 301 (1] [) 18 NA WA 0.233] 18 — NA N/A] NA N/A) NIA
B89 [ 5.wall [ 546 01| 457 353 D 16 NIA 0.233] 1.8 WAl A NA NIA
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Table 11
ANFB Dosing Chamber Walkover Scan Survey

ANFB Dosing Chamber
Walkover Scan (Results in Kcpm)

Trench Bottom

gg 148
§21| 148

§20] 159

18] 163

$18] wes

$17| 145

§16{ 146

A

N
N

Instrument: ESP-2/Sn #91495
Probe: L44-10/Sn #93706
Cal. Due: 212805
Background: 15.4Kcpm




Table 12
ANFB to MH-2 WALKOVER SCAN SURVEY

Area/Location: Active North Filter Bed to Manhole 2

Overburd: Side B Trench Bottom Side A
N
A 1 13.8K 1 11.8K 1 14.6K
2 13.6K
2 13.1K 3 13.9K 2 13.6K
4 13.8K
30 3 13.8K 5 12.3K 3 14.5K
6 121K
4 13.0K 7 13.1K 4 13.2K
8 11.9K
5 12.2K 9 14.2K 5 141K
v 10 13.6K
)
Results in Kepm

Bkgd = 12.4 Kcpm
ESP-2/Sn #91463 W/ L44-10/SN #94987



Table 13
ANFB Dosing Chamber Excavation Soil Result Summary

ANFB Dosing Chamber
Soil Sample Results {pCi/g)

Trench Bottom
A 1.38E02(ND)
’ $22
1A1E-02(ND)
3
1.60E02(ND)

ND = Non - Detect
(Non identified Nuclide)



Table 14
ANFB to MH-2 EXCAVATION SOIL RESULTS SUMMARY

Areal/Location: Active North Fiiter Bed to Manhole 2

Side A Trench Bottom Side B

A 1 [1.97E-02(ND) 1 14.12E-02(ND) 1 (2.65E-02(ND)
2 |3.21E-02(ND)

2 [2.21E-02(ND) 3 |2.76E-02(ND) 2 |1.83E-02(ND)
4 |3.58E-02(ND)

30’ 3 [1.89E-02(ND) 5 [3.72E-02(ND) 3 | 4.05E02
| 6 [3.67E02ND)

4 |1.97E-02(ND) 7 |3.68E-02(ND) 4 |2.41E-02(ND)
8 |4.20E-02(ND)

5 [2.46E-02(ND) 8 | 3.27E02 5 | 2.76E-02
v | 10 | 5.19E-02

Cs-137 Resuits in pCi/g
ND = Non-Detect
(Non-dentifled Nuclides)

> Z

»n <



Table 15
ANFB DOSING CHAMBER SOIL ANALYTICAL RESULTS

Analytical Resuits Page 1 0f 2
RLO4-1636-0616 Base Soil RLO4-1636-0617 Bass Soll RLO4-1637-0618 Base Soli
T
Analytical Result 20 MDA Result 20 MDA Result 20 MDA
Parameter {pCig) {pClg) (pClg) {pClig) (pCi/g) (pClg) (pClg) {pCl/g} {pClig)
Be.7 2.03E02 7.78E-02 1.35€-01 -1.40E-02 7TA1ED2 1.21E-01 -8.36E-02 8.27E-02 1.36E-01
K40 1,24E+01 1.36E+00 1.31E01 1.26E+01 1,38E+00 1.33E-01 1.33E+01 1.43E+00 1,39E-01
Coss -7.30E-03 8.73E-03 1.45E02 -9.80E-03 7.88E-03 1.26E-02 -8.20E-03 9.01E-03 1.49E-02
Co-80 2.09E-03 $.90E-03 1.7T6E-02 4.98E-03 9.10E-03 1.66E-02 -1.17E02 1.41€-02 1.74E-02
Zn-85 -1.86E-02 2.67E-02 3.66E-02 6.83E-03 2.83E-02 3.81E-02 3.01E-03 2.92E-02 4.28E-02
Sb-126 1.426-02 2.81E-02 4.80E-02 $3.58E-03 2.38E02 4.03E-02 2.48E03 2.12E402 4.71ED2
131 1.67E-03 1.08E-02 1.83E-02 1.03E-02 9.67E-03 1.69E-02 2.19E-04 1.13E-02 1.97E-02
Cs-134 1.36E-03 9.29E-03 1.39E-02 -1.00E-03 8.93E-03 1.30E-02 -7.48E-03 1.07E-02 1.47E02
Cs-137 -6.43E-03 1.01E-02 1.68E-02 £.10E-03 9.76E-03 1.67E-02 1.24E02 1.10E-02 1.73E-02
Eu-162 -1.86E-03 3.34E-02 5.16E-02 -1.34E-03 3.62E-02 4.93E-02 1.92E02 4.01E-02 5.59E-02
Eu-154 3.26E0) 268E02 . 4.52E-02 7.92E-03 2,56E-02 4.32E-02 1.01E-02 2.83E-02 4.70E-02
T1-208 1.75E-01 2.68E02 | 1.64E-02 1,66E-01 2.53E-02 1.49E-02 1.63E-01 2.50E02 | 1.73E-02
BI-212 6.52E01 243E01 . 2.12E-01 5.40E-01 2.52E-01 2.02E-01 5.78E-01 268E-01 | 2.37E-01
Pb-212 5.68E-01 5.30E02 . 3.34E-02 5.37E01 5.21E-02 3.33E-02 6.69E-01 545602 | 3.67E-02
Bl-214 7.TEN 8ATE02 . 3.42E-02 7.89E-01 5.9TE-02 3.06E-02 8.39E-01 §.81E-02 | 3.31E-02
 Pb-214 7.59E-01 6.32E02 3.31E02 7_68E-01 8.29E-02 3.36E02 8.60E-01 T.22602 | 4.0BE02
Ac-228 8.11E01 6.48E-02 5.8JE02 5.59E-01 5.88E-02 6.86E€-02 6.11E01 6.68E-02 6.66E02
Th-234 9.69E-01 1.62E+00 6.36E-01 6.40E-01 1.49E+00 5.93E-01 1.08E+00 1.76E+00 6.90E01__ |
U-236 5.39E-02 9.49E-02 3.57E-02 -7.25E03 9.27E-02 3.33E-02 7.77E02 1.01E-01 3.88E02 |
Am-241 -2.826-01 2.81E-01 4.85E-D1 7.59E-02 2 B1E-0N 4.ABE-01 3.51E01 I0BEDT_ 6.07E.01
RLO4-1638-0619 Base Soll RL04-1639-0620 Base Soll RL04-1640-0621 Base Soll
Analytical Result 20 i MDA Result 20 MDA Result 20 MDA
Parsmeter (pClg) (pClg) ! (pClig) (pClig} (pClg) (pClg) (pClg) {pClig) {pClg)
Be-7 3.89E-02 660E02 1.17E01 -3.79E03 7.06E-02 1.29E-01 4.49ED2 7.O06ED2 |  1.47E0M
K40 1.20E+01 120E+00 | 1.24E-01 124E+01_ | 1.ME+00 1.23E-01 1.16E+01 126E+00  1.31E01
Co-68 -1.14E-02 8.4BE-03 | 1.34E-02 -1.08E-02 8.30E-03 1.326-02 -1.76E-03 TO4E-0] | 1.30E-02
Co-80 2,36E03 8.94E-03 1.69E-02 2.09€-03 9.00E-03 1.60E-02 -1.87E-04 922603~ 1.60E-02
Zn86 -1.08E02 244E02 | 146E02 -7.78E-03 2.58E-02 3.T1E02 -1.06E-02 2.40E02 3.39E-02
__Sb-126 -2.89E-03 248E-02 |  4.23E-02 £.71E-03 2.40E-02 4.07E-02 -2.76E-03 2.28E02 3.91E-02
1131 -2.35E03 1.01E-02 1.73E02 2.T7E-03 1.06E-02 1,86€-02 -5.91E-03 9.83E-03 1.66E-02
Cs-134 -2.67E-03 8.84E-03 1.27E02 .2.26E03 8.00E-03 1.30E-02 -4.83E-03 8.79E-03 1.23E02
Cs-137 -9.66E-03 9.27E-03 1.47E-02 -1.10E-02 9.60E-03 1.50E-02 -1.37E-02 9.26E-03 1.41E-02
Eu-162 5.63E-03 3.47E02 4.85E-02 -1.19E-02 3.80E-D2 4.88E-02 -2.90E-02 3.48E-02 4.40E-02
Eu-164 4.40E-03 2.43E02 4.08E-02 1.27E02 2.62E-02 41TE02 -8.38E-03 2.39E-02 3.88E-02
T T-208 1.42E-01 2.26E-02 1.48E-02 1.46E01 2.33E-02 1.64E-02 _ 112601 1.95E-02 1.48E-02
B1-212 6.98E-01 1.99€-01 1.87€-01 7.86E-01 2.4TE-01 1.96E-01 4.00E-01 1.92E-01 2.14E-01
_Phn2 6.03E-01 4.89E-02 3.24E-02 4.90E01 4.90ED2 3.28E-02 3.73E-01 4.60E-02 3.226-02
Bi-214 7.15E01 6.98E-02 2.80E-02 6.58E-01 5.58E-02 2.84E-02 8.60E-01 5.41E-02 2.69E-02
Pb-214 7.21E01 6.03E-02 3.36E-02 7.29E01 6.19E-0Z 3.60E02 8.66E-01 5.76E-02 3.66E-02
Ac-228 6.27E01 §.83E-02 6.22E-02 5.06€-01 65.83E-02 6.4TE-02 4 48E-01 5.36E-02 6.32E-02
T Th.2a 426E01 | 1.42E+00 5.67E-01 3.40E-01 1.50E+00 5.T9E-01 6.47TE-02 1.42E+00 5.58E-01
u-23§ 7.30E02 f 8.89E02 3ATED2 1.97E02 9.01€-02 3.26E-02 4.80E-03 8.61E-02 3.10E-02
Am-241 2.76E01 | 2.83EQ1 4.26E-01 -1.38E-01 7.64E-01 4.4TED1 6.48E-03 2.67E-01 4E01




ANFB DOSING CHAMBER SOIL ANALYTICAL RESULTS

RLO4-1641-0622 Base Soll

Analytical Result 20 MDA
Parameter {pCi/g) (pClig) (pCilg)
Be-7 -4.06E-02 6.77E-02 1.13E-01
K40 1.17E+01 1.26E+00 1.16E-01
Co-58 -1.30E-02 8.68E-03 1.35E-02
Co-80 -4.38E-03 8.75E-03 1.46E-02
Zn-865 -1.90E-02 2.80E-02 3.55E-02
Sh-125 1.44E-02 2.23E-02 3.96E-02
1-131 5.39E-03 1.01E-02 1.78E-02
Cs-134 6.05E-05 8.68E-03 1.28E-02
Cs-137 -5.83E-03 8.48E-03 1.38E-02
Eu-152 2.58E-04 3.46E-02 4.46E-02
Eu-154 1.34E-02 2.42E-02 4.11E-02
Ti-208 1.29E-01 2.22E-02 2.97E-02
Bi-212 4.59E-01 1.38€-01 1.82E-01
Pb-212 4.51E-01 4.99E-02 3.11E-02
Bi-214 6.53E-01 §.29E-02 2.80E-02
Pb-214 8.40E-01 §.68E-02 3.47E-02
Ac-228 4.38E-01 5.10E-02 5.65E-02
Th-234 7.30E-01 1.44E+00 §.67E-01
U-235 2.55E-02 B.60E-02 3.04E-02
Am-241 8.25E-02 2.53E-01 4.38E-01

Table 15

Analytical Results

Page 2 of 2



ANFB to MH-2 Excavation Base Soll Analytical Results

Table 16

Page 1 of 2
RLD4-15665-547 RLO4-1656-648 RLO4-1557-649
Ansiytical Resuit 20 20 MDA Result 20 20 MDA Result 20 20 MDA
Parameter (pClig) {pCirg) (pClig) (pClig) {pClig} (pClig) {(pClig) (pClg} {(pC¥g)
Be-7 1.40E-02 1.60E-01 2.89E-01 1.79E-02 1.40E-01 2.49E-01 6.4TE-02 1.45E-01 2.76E01
K40 1.25E+01 1.60E+00 3.10E-01 1,32E+01 1.8BE+00 3.62E-01 1.31E+01 1.67E+00 2.96E-01
Co-82 TA3E-0) 1.84E02 3.26E02 9.75E03 _ ,  1.51E-02 3.09E-02 8.36E-03 1.73E-02 3.46E02
Co-60 “1.10E-02 2.04E-02 3.46€02 7A3ED3 | 2.14E02 3.76E-02 -3.40E-03 2.19E-02 3.98E-02
Zn66 -2.26E03 5.64E02 8.79E-02 245E02 ' 6.33E-02 7.60E-02 4.01E02 6.46E-02 TATED2
Sb-128 -2.78E02 5.53E-02 9.45E-02 1.79ED2 | 482602 9.19E02 1.62E-02 6.28E-02 9.86E-02
1-131 1.26E-02 2.16E02 3.69E-02 1.89E-02 1.93E-02 3.77ED2 -2.20E02 2.11€-02 3.40E-02
Cs-134 1.34E02 1.86E-02 2.99€-02 2.36E-03 1.68E-02 2.T1E02 1.45E-03 1.67E-02 2.70E-02
Ce-137 1.38E-02 2.16E-02 4.12E-02 -2.67E-02 215E-02 3.21E-02 1.92E-02 1.83E-02 2.76E-02
Eu-182 3.76E-02 8.16E02 1.08E-01 4.96E-02 7.862E-02 1.07E-01 4.14E-02 7.32E-02 1.01E-01
Eu-154 5.83E-02 5.726-02 1.03E-01 -2.37E-02 5.40E-02 8.06E-02 1.86E-03 5.1BE-02 9.01E-02
TI-208 1.37E-01 4.28E-02 7.28E-02 1.93E-01 4.20E-02 3.65E-02 9.62E-02 3.69E-02 3.38E-02
8i-212 8.19E-01 4.T4E-01 6.7DE-01 5ATE-D 3.55E-01 5.19E-01 4.89E-01 3.32E-01 4.83E-01
Pb-212 5.56E-01 8.42E-02 1.47E-01 5.46E-01 9.20E-02 1.48€-01 4.31E-01 8.26E-02 1.37E-01
BI-214 6.58E-01 B.76E-02 8.57€-02 6.35E-01 9.09E-02 6.97E-02 4.91E-01 9.54E-02 1.73E-04
Pb-214 7.67TE-01 9.62E-02 7.86E-02 6.63E-01 9.67E-02 7.74E02 8.17E-01 8.76E-02 7.68€-02
Ac-228 6.89€-01 1.67E-01 2 99E-01 6.43E-01 1.70E-01 2.T4E-01 6.03E-01 1.47€-01 2.74EQ1
Th-234 -1.38E+00 3.44E+00 1.35E+00 2.6TE-01 2.98E+00 1.26E+00 4.T3E-01 3AIEHO0 1.27E+00
U-236 9.84E-02 1.96E-01 7.45E-02 3.036-02 1.78E-01 7.33E-02 8.$0E-02 1.73€-01 6.05€-02
Am-241 2.93E-01 6.87E.01 1.07E+00 1.36E-01 §.67E.01 1.00E+00 -4.47E-01 6.01E-01 1.01E+00
"RLO04-1668-550 RLO4-1689-561 RLO4-1560-552
Analytical Result T 20 2o MDA Result 20 20 MDA Result 20 20 MDA
Parameter (pClig) (pClp) (pClp) (pCug) {(pCig) (pCug) {pClig) {pClg) (pClg)
— Be-7 2.67E02 1.38E-01 2.67E01 _ 4.02E02 1.69E-01 2 96E-01 1.38E-01 1.67E-01 3.06E-01
K40 9.01E+00 1.26E+00 2.92E-01 1.28E+01 _1.69E+00 3.42E01 1.22E+01 1.69E+00 3.26E-01
Co-58 5.84E-03 1.67E-02 2.82E02 -2.68E-03 1.87E-02 3.46E02 -1.28E-02 1.99E-02 3.40E02
Co-80 2.07E-03 1.80E-02 3.48E 02 8.99E03 |  1.74E.02 ).74E-02 -6.68E-03 2.06E-02 3.69E-02
~_ Zngs 3.78E02 |,  6.26E-02 6.97E-02 -1.49E-02 6.07TE-02 9.11E-02 .2.67E-02 65.68E-02 7.96E-02
_ 8b-125 2.26E902 6.06E-02 9.52E-02 «4.T1E-03 5.31E02 9.65€-02 1.38E-02 6.22E-02 9.66E-02
R EEL -1.31€02 1.93E-02 3.26E-02 1.81E-02 2.21E02 3.87E-02 2.29E-02 1.97E02 3.91ED2
Co-134 6.46E03 1.48E-02 2.60E-02 -3.52E-03 2.30E-02 3.46E-02 1.29€-02 1.96E-02 3.34E-02
Cs-137 146E02 1,83E02 3.58E-02 7.73E-02 217E-02 3.72E02 8.62E-03 2.17E-02 3.67E02
Eu-152 480ED2___. _ 6.78E-02 9.44E-02 3.48E02 8.51E-02 1.26E-01 -2.07E-02 7.81E-02 1.12E-01
Eu-154 -1.29E-03  4.92E02 8.50E-02 4.46E-03 6.93E02 1.03E-01 215602 | 5.38E-02 9.06E-02
— Ti-208 1.29E01 | 3.21E02 8.28E-02 1.71E-0 4.70E-02 8.06E-02 1.54E-01 | 4.21E-02 3.67E02
81-212 8.17E-01 412601 | 42001 1.08E+00 4.86E-01 5.44E01_ 1A7E¥00 . 6.67E-01 4.32E01
Pb-212 443E01 7.64E-02 6.44€ 02 5.04E-01 9.33E-02 1.66E-01 467E01 |  B.7T1E-02 1.43E01
Bl-214 6.06E-01 8.95E02 3.89E-02 7.27E-01 1.02E-01 8.18E-02 6.7TE-01 9.35E-02 7 ATED2
Pb-214 6.76E-01 9.04E-02 7ABE-02 7.31E-01 1.08E-01 1.02E-01 7.37E-01 1.00E-01 7.87E02
Ac-228 4.24E-01 1.28E-01 2.4TEDY 6.63E-01 1.70E-01 3.08E-01 4.68E-01 1.44E-01 2.66E01
___Th-234 2.99E+00 3.06E+00 1.12E+00 1.31E+00 1.44E+00 1.44E+00 1.92E+00 3.36E+00 1.30E+00 |
| U238 -1.54E02 1.71E01 6.91E02 1.14E01 7.32E-02 7.32E02 -1.25E-01 1.97E-01 7.33E02
Am-241 -9.61E01 5.12E-01 7.68E-01 1.66E-01 6.16E-01 1.07E+00 -4.45E-01 6.80E-09 9.90E-01




ANFB to MH-2 Excavation Base Soil Analytical Results

Table 16

Page 2 0f 2
RLO4-1561-663 RL04-1682-654 RLO4-16683-566
Analytical Rosult 20 2 g MDA Resuit 20 2 0 MDA Result 20 2 0 MDA
Paramater (pCug) (pClg) (pClig) (pClig) {(pClig) (pCl/g) (pClg) (nClg) (pClg)
Be-7 3.1TE-02 1.50€-01 2.76E-01 8.41E02 1.48E-01 2.49E01 4.46E-02 1.31E-01 2.49E-01
K-40 1.30E+01 1.66E+00 2.9)E-01 1.08E+01 1.39E+00 2.93E-01 6.83E+00 1.04E+00 3.29E-01
Co-88 2.71E-03 2.02E-02 3.79E-02 -1.52E-02 1.801E-02 3.00E-02 -6.46E-03 1.42E-02 2.62E-02
Co-80 -7.66E-03 2.10E-02 3.67E-02 -2.15E-03 2.07E-02 3.79E-02 4.13E-03 1.76E-02 3.66E-02
Zn-86 -8.40E-03 5.40E-02 8.32E02 -1.14E-03 4.82E-02 7.81E-02 4.03E02 4.06E-02 7.93E-02
Sb-128 -1.46E-02 6.07E-02 8.90E-02 -1.67E-03 6.32E-02 9.61E-02 3.20E-03 4.34E-02 8.03E-02
1-131 -4.80E-03 2.12E02 3.74E02 -1.63E-03 1.79€-02 3.22E-02 -2.74E-04 1.08E-02 J.42E-02
Cs-134 8.10E-06 1.90E-02 2.96E-02 4.44E03 1.61E-02 2.63E-02 1.25E-02 1.44E-02 2.72E-02
I Cs-137 -5.13E-03 2.17E-02 3.68E-02 6.18E-03 2.33E-02 4.20E-02 3.27E-02 2,15E-02 3.28E02
Eu-162 1.10E-02 7.65E-02 1.14E-01 -1.93E-02 7.59E-02 1.08E-01 2.71E-02 6.80E-02 9.20E-02
Eu-154 7.83E-03 6.23E-02 9.10E-02 -2.03E02 6.33E-02 8.87E-02 2.20E-03 4.84E-02 8.09E-02
n-208 1.89E-01 4.59E02 3.60E-02 1.49E-01 4.40E-02 8.73E-02 5.07E-02 3.04E-02 4.87E-02
Bi-212 7.79E-01 4.34E-01 4.21E-01 7.93E-01 4.28E-01 4.17E-01 2.95E-01 2.62E-01 5.32E-01
Pb-212 4.72E01 8.78E-02 1.61E-01 5.28E€-01 8.67E-02 1.41E-01 2.62E-01 8.88E-02 1.16E-01
BI-214 7.13E-01 9.51E-02 6.24E02 7.10E-01 9.16E-02 5.63E-02 6.93E-01 8.98E-02 6.20E-02
Pb-214 7.21E-01 9.37E-D2 7.3E02 7.10E-01 $.20E-02 7.88E-02 7.14E-01 9.49E-02 7.28E-02
Ac-228 8.76E-01 1.74E-01 2.98E-01 4.57E-01 1.39E-01 2.45E-01 3.48E-01 1.30E-01 2.J0E-01
Th-224 2.7T2E+00 3.26E+00 1.24E+00 9.40E-01 3.04E+00 1.18E+00 1.61E+00 2.06E+00 1.09E+00
U-236 1.31E-01 1.90E-01 7.48E-02 1.14E-01 1.78E-01 7.27E-02 5.48E-02 1.61E-01 6.74E-02
Am-241 4.83E-02 __6.68E-01 1.01E+00 -3.61E-01 §.67E-01 9.61E-01 -2.99E-01 4.62E-01 7.86€-01
: RLO4-1589-5630
Analytical Result 20 20 MDA
Parameter (pClg) (pClg) ‘ (pClg)
__Be7 2.47E-02 9.44E02 _  1.7T1E0%
K-40 6.03E+00 7.80E-01 1.56E-01
Co-68 -1.16E-02 1.03E-02 | 183602
Co-80 1.68E-02 1.16E-02 231E02 |
Zn86 -1.49E-02 2.9TED2 4.19€-02
8b-126 -2.03E-03 3.18E-02 6.62E-02
1131 8.94E-03 1.26E-02 2.33E-02
Cu-134 5.49E-03 1.126-02 1.84E-02
Cs-137 §.19E-02 2.16E-02 2.01E-02
Eu-162 -1.00E-02 4.83E-02 i 8.46E-02
Eu-154 1.4TE-02 3.18E-02 X 65.57E-02
T1-208 9.07E-02 2.60E-02 4.06E02
Bi-212 2.91E-01 1.72E-01 3.44E-01
Pb-212 2.67E-01 4.80E-02 7.82E-02
Bl-214 6.14E-01 6.84E-02 4.03E-02
Pb-214 6.76E01 7.00E-02 6.12€-02
Ac-228 2.39E-01 7.30E-02 1.41E-01
_Thad4 4.23£-01 1.98E+00 7.66E-01
u-238 4.28E-02 1.22E-01 4.43E-02
Am-241 -1.26E-01 3.ITEQ1




ANFB to MH-2 Excavation Sidewall Soll Analytical Results

Table 17

Page 10l 2
RLOA-1666-656 | RL04-1566-567 RLO4-1687-568
Analytical Result 20 20 MDA Result 20 20 MDA Result 20 [ 20MDA
Parameter (pCUg) {pCVg) {pCUg) (pCUQ) (pClg) (pCug) (pCUg) (pClig) | (pCl)
Be-T -1.07E-01 9.13E-02 1.48E-01 -6.38E-02 8.65E-02 1.44E-01 9.2)E-02 B3.07E02 |  1.60EDY
K40 1.37E+01 1.61E+00 1.43E-01 9.27E+00 1.07E+00 1.7AE-01 9.57E+00 1.09E+00 1.84E-01
Co-58 -9.70E-03 111E02 1.B4E-02 -1.66E-02 1.96E-02 1.82E02 A81E-02 1.06E-02 1.68E-02
Co-80 1.06E-02 1.16E-02 ~2.24E02 -2.32E-03 1.29E-02 2.26E-02 3.326-03 1.18E-02 2.14E02
Zn46b 5.42E-03 3.38E.02 497E-02 1.69E-02 3.07E02 4.28E02 1.34E-03 2.78E-02 4.23€-02
Sb-126 1.01E-02 3.10E-02 6.48E-02 1.02E-02 3.32E-02 5.89E-02 8.01E-03 3.07E-02 5.26E-02
1-134 2.54E-0) 1.17E-02 2.06E-02 -5.79E-03 1.16E-02 1.96E-02 7.04E-04 1.06E-02 1.84E-02
Cs-134 6.66E-04 1.16E-02 1.13E-02 6.53E-03 1.39E02 2.03E-02 -1.01€-02 1.12E02 1.60E-02
Cs-137 -7.20E03 1.20E-02 1.97E-02 -9.71E-03 1.36E-02 2.24E02 3.T1E-03 1.13E-02 1.09E-02
Eu-152 3.89E-02 4.81E02 6.97E-02 1.62E-03 4.73E-02 6.24E-02 3.83E-02 4.20E02 6.58E-02
Eu-184 3.40E-02 3.24E-02 §.26E-02 2.48E-02 3.32E02 5.76E-02 3.44E-03 2.90E02 4.92E-02
T1-208 1.77E-01 3.04E-02 1.95E-02 1.03E-01 2.53E-02 2.05E-02 1.39E-01 2.426-02 1.76E-02
Bi-212 4.22E01 2.67E-01 2.88E-01 4.24E-01 2.99E-01 2.78E-01 5.6TE-01 2.47E-01 2.40E-01
Pb-212 6.60E-01 6.97E-02 4.13E-02 3.55E-01 4.95E-02 4.40E-02 3.84E-01 4.83E-02 3.98E-02
Bi-214 6.70E-01 8.24€.02 3.89€-02 9.79E-01 8.34E-02 4.31E02 8.04E-01 6.88E-02 3.35E02
Pb-214 6.10E-04 6.28E-02 4.52E-02 5.99E-01 8.T8E-02 5.02E02 8.38E-01 7.16E-02 4.16E-D2
Ac-228 6.74E-01 1.43E-02 7.58E-02 3.49E-01 6.04E-02 T.44E02 4,20E-01 6.58E-02 6.89E-02
Th-234 6.81E-01 1.89E+00 7.61E-01 1.29E400 2.06E+00 B.39E-0¢ 7.71E-01 1.74E+00 6.86E-01
U-236 8.26E-02 1.16E-01 4.15E-02_ 1.01E01 1.19E-01 4.T6E-02 1.49E-02 1.08E-01 4.34E-02
Am-241 1.20E01 3.29€-01 §.626-09 8.80E-02 3.63E-01 6.24E-01 23.13E-01 2.99E01 4.93E-01
RLO4-1668-669 I R104-1569-660
Anatyticsl Result 20 20 MDA Result ¢ 2 o MDA
Parameter (pClo) (pClg) (pCig) (pClig) (pClg) (pClig)
Be-T 4.22€-02 8.78E-02 1.57E-01 9.38E-02 8.57TE02 1.60E-01
K-40 1.J4E+01 1.48E+00 1.67E-01 1.09E+01 1.24E+00 1.75E-01
Co-68 8.56E-03 1.01E02 1.71E02__ | _ -1.08E-D2 9.97€-03 1.61E-02
Co-80 1.64E-03 1.23E-02 2.19E02 9.32E-03 1.27€-02 2.40E02
[ Zn85 6.70E-03 3.13E-02 4.81E-02 -2.92€-03 2.926-02 4.38E-02
Sb-126 1.80E-02 2.86E-02 4.7TTE-02 $.84E-03 3.14E02 5.38E-02
1-131 4.25E-03 1.11E202 1.97TE02 1.03E-02 1.14E-02 1.90E-02
Cs-134 .2.12E-03 1.18E-02 1.74E-02 4.13E03 1.18E-02 1.67E-02
Cs-137 -5.03E-04 1.165E02 1.8TE02 1.92E-02 1.326-02 2.46E-02
Eu-1562 2.81E02 4A3ED2 6.60E-02 2.61E-02 4.57€02 5.96E-02
Eu-154 5.16E-04 3.13E-02 6.20E-02 3.70E04 318E02 6.39E-02
T-208 1.85E-01 3.00E-02 1.91E-02 1.69E-01 2.85E-02 1.0E02
Bi-212 7.02E-01 2.22E€-01 2.81E-01 6.56E-01 2.23E-01 2.69E-01
Pb-212 5.38E-D% £.73ED2 4 ATED2 4.89E-01 5.38E-02 4.25E-02
BI-214 6.20E-01 8.36E02 3.68E-02 | _ 6.16E-01 6.40E-02 3.49E-02
Pb-214 6.20E-01 6.31€-02 4 ATEQ2 6.64E-01 6.26E-02 4.28E-02
~ Ac-228 6.42E-01 6.67E-02 7.12E-02 5.00E-01 §.54E-02 7.T4E02
Th-234 _7.67ED3 1.83E+00 7.40E-01 1.60E+00 1.96E+00 7.4TE-01
U-236 4.13E02 1.08E-02 4.16E-02 -1.861E02 1.08E-01 4.1TE-02
Am-241 -2.98E-02 3.36E-01 8.78E-01 3.69€-01 3.39E-01 5.69E-01




Table 17
ANFB o MH.2 Excavation Sidewall Soll Analytical Resuits

Page 2 0f 2
RL0A-1670-501 RLO4-1671-502 __. RLOA-1572:663
Ansiytical Result 20 ' 2 0 MDA Result i 20 20 MDA Result J 20 20 MDA
Parameter {PCVQ) (pClig) (pClig) pClig) {pCug) (pClQ) (eClig) (pCly) (pClig)
Be-7 4.04E0Z 1.01E-01 1.80€-01 J96E03 | 8.66E02 1.51E01 SI5E02 | 9.10E02 1,62E-01
K40 1.39E+0% 1.48E+00 2.09E01 1.14E+01 1.30E+00 . 1.66E-01 101E+01___|_ 1.1BE+00 1.64E-01
Co-58 1.07E02 1.A7E02 " T92602 | A.TSED4 1.03E02 1.86E-02 1,91E-03 9.88ED3 |, 1.81E-02
Co80 5.13E-03 1.33E-02 2.25€-02 .7.67E-D4 1,04E-02 1,86E-02 8.98E-0) 147E02___ | 1.83E02
Zn-86 3.18E-03 JA8E02 |  480E02 8.65E-04 3.06E-02 4.62E-02 -2.ABE-02 360E-02 | 4OTEQ2
Sb-126 3.28€.02 3.60E-02 6.01E02 607EDY | _ 312602 651EQZ_ | 7.41E03 3.11E-02 _ 6.50E02
1131 8.67TE04 1A8E02 |,  2.08E-02 4.00E-04 1.12E.02 1.96E-02 1.686E-02 1.19€-02 T 222602
__Cmid 4D | 134E02 " isae0z 327TE-04 1A1E-02 1.88E-02 S.86E03 1.16E02 1.81E-02
Ca-137 |  1.88E.02 _:;v 148E02 | 285EM2  ABIED2. 1.23E:02 1.83E02_ | 4.06E02 1.71E02 208E02
Eu-152 1.26E02 4TTEQ2 ' ©.48ED2 _ 30002 4.63E02 8.85€02 3.03€-02 432602 | T eWEL?
Eu-184 4,89E-03 3.37E-02 8.73E-02 13TE02 |  3.44E02 |  E.40E-02 1.88E-02 3.08E02 . 632E-02
T1-208 1.67E01 31902 | 4.68E02 1,34E-01 2.74E-02 2.46E02 1.18E-01 2.84E-02 — 2.00E-02
BI-212 8.94E-01 27901 | 27eE-01 6.10E-01 22301 2.863E-0 3.58E-01 2.26E-0 2.94E-01
Pb-212 5.40E01 TAGED2 | 033ED2_ | _ 4.08E-M 4.89E-02 40BE02_ |  4.33E.01 8.18E-02 4.14E902
Bl-214 JO0EDY | 882ED2 | 4Q8E02 €.36E01 8.30ED2 | 3.92EL02 6.51E-01 8.85E-02 169E02
Pb-214 730EQ1 _ - 7.08E02 5.14E-02 63601  G59ED1 | A.67E02 6.52E.01 8.326-02 4.69E-02
Ac-228 5.01E01 7.60E02 . 7.74E02 —_IBEDN 832E01  ° T.20E02 4.87EQ1 6.68E-02 6.98E-02
Th-234 A93EQT_ | 1.04E+00 |,  8.38E-01 4.55E-01 108E+00 | 7.39E01 | 3.22ED1 1.07€+00 | _ T.09E-01
U-236 4.86E-02 1.22E01 ' 4.50E-02 _13ED 1.91EQ1 | 4.30E-02 1.44E02 1.10E-01 4.26E-02
Am-241 3.90E02 JABEDT | 8.06E-01 -1.86E-01 3AEDT | 6.36E01 3.21E-02 3.32E-01 5.74E-D1
. RL04-1573-604 . RLG4-1674-585 —
Anslytical Resuit 20 l 20 MDA Result 20 ' 20MDA
Parameter {pClig) (pCYe) (pClg) _._ lpCig} (Cle) . (pCYQ)
Be-7 1.82E02 9.21E02 ~_1.58E-N I37E02 _ [ WTED2 | A\TED
K40 | 9.20E+01 T 1.36E+00  _188E01 | 120E+01 | 1.34Ee00 . 142E01
_ Codb _ 4.01E03 192602 TAWsED2 | ' A36E02 | 108602 |  168E.02
Co-80 8.13E-0) 1,17E-02 2.20E02 -227€03 | 1.21E02 211E02
Zn-86 -1,28E-02 3.13£-02 4.48E-02 3.76E-03 3.08E-02 4.49E02
_ 5b-128 5.7BE-03 3.22E02 8.54E-02 2.38E-02 3,18E-02 5.7TTE-02
1131 220603 | 1.44E02 1.97E02 2.78E-03 118E02 | 2.09E.02
Cui34 4.98E.03 1.91E02 174E02 | 412E02 | 128E-02 ' 172E02 |
Cs-137 1.98E-02 1.28E02 . 241E02 | _2.78ED2__ |  196E02 2.65E-02
Eu-162 3.61E03 446E02 . @8.29ED2 137E03 | 4B0E02 = 8.88EA2
Eu-164 9.95E0) 310EQ2 . 6.3ED2 210602 |  3.46E-02 5.19E02
T1-208 1.31E01 2.48E-02 1.02E-02 14BED1 | 2.66E02 222602
B2 7.01E-01 2. T7ED 2. 58E-01 3.75E-D1 2.42E-01 2.73E.01
Pb-212 | 4.88E01 8.19E02 4E02 | 487E-01 6.49E-02 4.40E-02
[ \1.214 6.55E-01 8.66E-02 JERE02 6.38E-01 868602 | 3.76E-02
Pb-214 8.02E01 676602 |  481ED2 6.90E01_ 889E02 | ATeED2
Ac-228 5A0EQ1__ | @.37E02 | T.B4E02 | GO4ED1__ . _ TJUED2 ___ 8.84E0Z
e 412E01 | 1.88E+00 1.77ED1 $.08ED2  1.00E+00 _ 742601 ]
. _u-238 9.04E.02 111ED1 420E02 |  0ATE02 . 1.44EQ9 4.38E02
L__ Am.241 4.66E.02 3 48E-01 5.99E-01 378E01 |  34TEQ1 | 6.72E01




Table 18
ANFB to MH-2 Sidewall Comparison Value Calculation

t95% (n-1)

Value from
Number Table B-1 of
Area/Volume of Data NUREG/CR-
iD Points 5849
ANFB to
MH-2 Sidewall Soil 10 1.833
Sample Cs-137 Result
Number (pCig)
1 561 0.0265
2 562 0.0183
3 563 0.0405
4 564 0.0241
5 565 0.0276
6 556 0.0197
7 557 0.0221
8 558 0.0189
9 559 0.0197
10 560 0.0246
Comparison _ 5
Value w =X oy
Equation # e \/'—1
Comparison
Average Value
0.0242 0.03
Screening
Standard Deviation Criteria
0.01 11
Comparison
< Criteria
Yes
Final Characterization and Final Status Report for ANFB-NSSF Revision 2

June 16, 2006



Table 19
ANFB to MH-2 Overburden A and B Soil Results Summary

Areal/Location: Active North Filter Bed to Manhole 2

Overburden B Overburden A

A TW 1.97E-01 1 | 6.34E-02
2 4.8BE-02(ND) 2 |5.27E-02(ND)
3 3.43E-02 3 |4.86E-02(ND)
4 [2.26E-02(ND) 4 |2.13E-02(ND)

30’ | 5 [2.71E-02(ND) 5 2.30E-02(ND)
6 |2.82E-02(ND) 6 |2.25E-02(ND)
7 12.94E-02(ND) 7 [2.1BE-02(ND)
8 |2.87E-02(ND) 8 | 241E-02
9 2.49E-02 9 '2.35E-02(ND)

v 10 |2.69E-02(ND) 10 |1.97E-02(ND)

Cs-137 Results in pCi/g

ND = Non-Detect
(Non-ldentified Nuclides)



Table 20
ANFB to MH-2 Overburden A Soll Analytical Results

Psge 1 of 4
RLO4-1548-540 RLO4-1651-542 RLO4-1554-548
Anatytical Result 20 20 MDA Result 20 2 g MDA Result 20 2 0 MDA
Parameter (prCWg) (pClig) (pCug) {pClg) {pClig) (pClig) (pClig) (pCl/g) (pClig)
Be-7 -1.50E-02 9.07E-02 1.66E-01 -1.19E-02 1.43E-01 2.57E-01 1.58E-02 1.68E-01 3.01E-01
K40 1.14E+01 1.28E+00 1.85E-01 1.08E+01 1.46E+00 2.98E-01 1.01E+01 1.36E+00 2.80E-01
Co-68 -8.54E-03 1.04E-02 1.49E-02 -§.64E-03 1.69E-02 2.85E-02 1.13E-02 1.90E-02 3.76E-02
Co-80 8.87E-04 1.26E-02 2.226-02 1.38E-02 1.92E-02 4.08E-02 1.01E-03 2.06E-02 3.91E02
Zn46 ~3.99E-02 3.42E-02 4.27E-02 -71.62E-03 5.31E02 8.17E-D2 7.27€-03 6.09E-02 8.32E-02
$b-126 2.73E-02 3.19E-02 5.77TE-D2 -3.T1E-02 §.56E-02 9.31E-02 2.26E-03 6.23E02 9.48E-02
43 3.26E-03 1.11E-02 1.96E-02 2.01E-02 2.08€-02 4.05E-02 -1.28€-03 2.04E-02 3.66E-02
Cs-134 1.88€-03 1.13E-02 1.71€-02 2.70€E-02 2.14E-02 3.88E-02 2.02E-02 1.77E-02 3.30E-02
Cs-137 8.34E-02 2.44E-02 2.126-02 5.29E-02 2.56E-02 6.27€-02 2.41E02 2.64E-02 4.86E-02
Eu-152 2.67E02 4.86E-02 §.02E-02 -4.63E-02 7.47E-02 1.08E-01 -1.06E-02 7.70E-02 9.99E-02
Eu-154 2.79E-02 3.16E-02 5.44E-02 -2.66E-02 5.21E-02 8.71E-02 7.60E-04 5.34E-02 9.22602
T1-208 1.49E-01 2.70E-02 1.92E-02 1.56E-01 4.48E-02 7.36E-02 1.42E-01 4.18E02 4.18E-02
Bl-212 8.48EQ1 2.T7E-01 2.56E-01 7.60E-01 5.43E-01 4.86E-01 3.10E-01 3.07E-01 6.99E-01
Pb-212 4.51E01 §.90E-02 4.20E02 65.39E-01 9.13E02 7.18E-02 4.54E-01 8.26E-02 1.42E01
B1-214 7.16E-01 6.64E-02 3.90E-02 4.93E-01 1.14E-01 1.85E-01 6.47E-01 1.07E-01 1.89E-01
Pb-214 T.14E-01 6.84E-02 4.659€-02 7.14E-01 1.04E-01 7.28E02 6.88E-01 1.02E-01 8.17E-02
Ac-228 4.98E01 7.10E-02 7.12E02 4.88E-01 1.56E-01 { 2.72E-01 4.55E-01 1.63E-01 2.76E-01
Th-234 4.96E-01 1.87E+00 7.54E-01 2.26E+00 3E00 | 1.30E+00 8.85E-02 2.94E+00 1.32E+00
U-236 4.64E-02 1.11E-01 4.36E.02 8.46E-02 1.83E-01 7.19€-02 3.33E-02 1.88E-01 7.60E-02
Am-241 7.03E02 3.39€E-01 6.91E-01 4.40E-01 5.88E-01 9.89€-01 -3.08E-01 6.87E-01 9.69E-09Y
| ] RLO4-1675-568 RLO4-1676-567 RLO4-1677-568
Analytical Result 20 20 MDA Result 20 ' 20 MDA Result 20 2 o MDA
Parametor {pClig) (pClig) (pClig) (pClig) (pClig) (pClig) (pClig) {pClig) {pClig)
__ _Be? -1.30E-02 8.50E-02 1.46E.01 6.4TE-02 8.96E-02 1.48E-01 -2.46E-02 9.49E-02 1.862E01
K-40 1.21E+01 1.36E+00 1.36E-01 1.20E+01 1.ME+00 1.74E-01 1.22E+01 1.38E+00 1.43€-01
| _Cot8 8.80E-03 | 1.02E-02 1.72E-02 8.71E-04 1.07E-02 1.93E-02 -8.67E-03 9.91E-03 1.84E-02
Co-80 S91E04 | 1.12E02 1.98E-02 -3.02E-03 1.11E02 1.92E-02 1.19€.02 1.21€-02 232602 |
Zn-85 -9.82E03 2.99E-02 4.32E02 | 1.10E02 2.93E02 463E02 | -1.92E02 3.39E-02 4.73E-02
. Sb-125 8.93E-03 2.92E-02 5.02E-02 3.94E-03 3.16E-02 6.39E-02 J.64E-Q02 J.09E-02 §.89E-02
1-131 -8.60E-04 1.14E-02 1.98E-02 -4.7BE-04 1.21E-02 2.10E-02 4.85E-03 1.19E-02 2.11E-02
Cs-134 -1.83€-03 1.12E-02 1.64E-02 -2.67TE-03 1.23E02 1.79E-02 6.10E-03 1.06E-02 1.67E-02
Cs-137 -4,18E-03 1.27TE-02 2.13E-02 1.45E-02 1.41E-02 2.30E-02 8.70E-03 1.27E-02 2.26E-02
Eu-162 2.17E-02 4.39E-02 §.16E-02 -1,37E02 4.38E-02 6.38E-02 -1.66E-02 4.43€E-02 6.52E-02
Eu-154 -4.63E-03 3.08E-02 5.18€-02 ~3.48E-04 3.06€02 5.16E-02 -9.24E-03 3.12E-02 5.22E02
TI-208 1.54E-01 2.67E-02 2.06E-02 1.74E-01 3.07E-02 1.88E-02 __1.66E-01 3.14E-02 4.23E-02
B8l1-212 6.81E-01 2.08E-01 2.62E01 8.14E-01 2.89E-01 2.89E-01 7.22E-01 2.78E01 2.29E01
| Pb-212 5.23E-01 5.53E-02 3.85E-02 6.13E-01 8.32E-02 4.27TE-D2 4.87E-01 6.10E-02 4.14E-02
- 81-214 8.76E-01 8.32E-02 3.62E02 6.46E-01 68.41E-02 3.76€-02 6.66E-01 6.20E.02 3.87E-02
| ___ Pb-214 7.18E-01 8.68E-02 4.266-02 7.14E-01 7.13E-02 4.40E-02 6.96E-01 8.27€-02 4.62E-02
Ac-228 5.41E-01 6.92E-02 6.92E-02 5.01E-01 7.EQ2 7.98E-02 6.06E-01 8.45E-02 6.56E02 |
Th-234 8.45E-01 1.83E+00 7.15E-01 -3.08E-01 1.83E+00 7.33ED1 1.81E+00 1.96E+00 7.26E01
| U-236 1.83E-02 1.08E-01 4.03E-02 5.18E-02 1.11€-01 4.38E-02 T 1.80ED1 1.12E-01 3.99E02
Am-241 -7.07E-04 3.28E-01 6.88E-01 -1.23E-02 J.I37E.01 8.82E-01 -2,.62E01 3.23E-01 5.30€-01




Table 20
ANFB to MH-2 Overburden A Soll Analytical Results

Page 2014
— RLO41678-669 N RLO4-1679-670 RLO4-1680-871
Anatytical Result 20 20 MDA Resuit 20 20 MDA Result 20 1 20 MDA
Parsmeter {pCug) (pClg) | _(pClig) {pCVg) (pClg) {(pCifg) {pClg) (pClig) i (pCirg)
Be-T 2.74E02 | 8.82E-02 __1.E1E01 472602 |  9.20E02 1.84E01_ | 4.89E-02 8.78E-02 |  1.68E-01
K40 1.20E+01 1.4E+00 1.70E-01 1.15E+01 1,20E+00 1.62E-01 1.23E+01 1.37E+00 | 1.82E-0t
~_ Cob8 -1.19E03 9.89E-03 1.76E-02 £.99E-04 9.486-03 1.89E-02 -9.84E-03 1.06E02 | 173602
" Co#0 4.21E-03 1.20E-02 2.00E-D2 -1.39€-02 1.14E-02 1.72E-02 -4.92E-04 1.22E02 2.14E02
Zn-85 -7.84E-03 316E02 | 480E02 | -1.73E-02 3.17E-02 __4.43E-02 3.30E-02 2.84E-02 4.76E-02
Sb-126 -2.30E-02 3.00E-02 5.13E02 -9.40E-03 3.07€-02 5.24E-02 7.02€-03 2.98E-02 §.22E02
1131 -9.48E-03 1.16E02 1.93€-02 6.12E-04 1.09E-02 1.91E-02 2.42E-03 1.16€-02 2.03E-02
Cs-134 -5.99E-0) 111E02 |  1.65E02 | -2.76E-03 1.13E-02 164E-02 |  -3G7ED} 1.14E-02 1.64E-02
Cs-137 8.53E04 1.27€-02 218602 241602 1.83€02 | 2.02E-02 1.63E-03 1.37E-02 2.35E-02
Eu-152 2.26E-02 4.36E-02 5.65E-02 -9.80E-03 432602 |  6.04E-02 | 420E-03 |  4.40E-02 8.20E-02 j
Eu-184 5.28E-02 3.20E02 |  6.38E-02 1.23E-02 3.05E-02 5.22E-02 1.426-02_ t J.09E02 | 6.23E-02
T-208 1.5TED% 2.71E-02 1.84E-02 1.67E-01 2.93€-02 1.76E-02 163601 |  271E02 | 197E02
B1-212 8.09E-01 2.70E-01 2.486E-01 6.63E-01 2.14E-01 2.67E-01 549E-01 | 2.50E-01 2.62E-01
Pb-212 6.36E-01 649E02 |  3.80E-02 —_B0EDY ' 6.38E-02 404E02 | 449E-01 | BAIEN2 |  4ATE02
Bl-214_ | 599E01 | 6.44E-02 33302 |  TO07EQ1 . 6.51E-02 3.63E-02 6.94E-01 | 6.ME-02 | 369E-02
" T Pu-214 | 886EQY |  6.7IE02 | 4.30E-02 1.01€01 _ 6.56E-02 | 4.73E-02 6.70E01 | 6.48E-02 4.42E02
Ac-228 8.02E-01 8.56E-02 74502 | 660E01 |  6.88E-02 7.38E-02 BOBE01 | GMAO0ED1 | 8.98E02
Th-234 2.26E+00 _,  1.09E+00 7.28E-01 6.94E-01 1.84E+00 7.24E-01 2.65E01 | 1.8ZE+00 TA4E-01
0-238 3.80E-02 1.07TE01 | 4.02E02 149602 | 1.07E-D1 4.206-02 3.40E02 1.13E-01 4.0TE-02
Am-241 -7.33E-01 3.32601 6.08E-01 T4SE-0Y | 3.28E-01 | 6.60E-0% 200602 | 3.206-01 6.58E-01
RLO4-1581-672
— 2 |
Analytical Result 20 | 20 MDA
Paramater (pClg) (pClig) (pClg)
Be-7 3.23E-02 8.88E-02 1.58€-01
T 1.266401 1.39E+00 | 4.60E-01 |
__.Co%s -7.36E-Q3 JL0IE02 . 1.89E-02
_ Coso  J.A7E-0) 122602 | 2.21E02
_2n-86 1.33E-02 278602 | 438E-02
8b-126 2.82E02 3.14E-02 5.89E-02
11134 +1.32E-03 1.16E-02 2.01E-02
Cs-134 -1.82E03 1.44E-02 | 4.87E02
Cs-137 -9.19E-03 1.22E-02 1.97E02
Eu-152 -1.86E-02 4.30E-02 6.27E-02
Eu-154 173602 | _3.126-02 | 6.20€-02
T-208 149E01 | _2.81E02 4.04E02
_Bi-212 BYSE01 | 280E0Y |, 2.33E01
Pb-212 S01E01 | 8.23E-02 I 3.97E-02
81-214 6.36E-01 8.22E02 = 3.82E402
Pb-214 6.37E01_ | 7.03€02 | 432602
Ac-228 5.60E-01 |  6.08E-02 732602
_ _Th-22a -1.09E02 1JBECO0_  TZTED |
u-236 1.94E-02 110E-01 |  4.06E-02
Am-241 -1.44E-01 328E01 | T6.8TE01




Table 20
ANFB to MH-2 Overburden B Soll Analytical Resuits

Page Jof 4
RLO4-1550-541 RL04-1862:843 __RLO4-1163-544
Analyticel Result 20 20 MDA Result 20 20 MDA Result : 20 20 MDA
Parametor {pClg)_ (pCUa) teClig) {pClig) _{pClg) {pCvg) (pClg) {pChg) | __(pClg) |
Be-7 1.48E-03 8.51E-02 1.48E01 $.25E04 | 1.B0EDf 3.2301 T 9.74E02 1,64E-01 2.78€-01
— K4 8.80E+00 1.02E+00 1.48E01 1.17E+01 1.58E+00 1.90E-01 1.06E+01 1.44E+00 211E01__ |
Co-88 A.89E02 9.32E-02 1.38E-02 1.89E-02 1.71E02 2.66E-02 8.32E-03 1.79E02 3.43E-02
Co-80 7.98E-03 1.07E-02 2.03E-02 1.30E02 | 2.33E-02 4.60E02 4.80E.03 1.89E-02 3.4AE02
Zn-46 407€0) | ~ 285E02 _ 3TVEDZ | 232603 | 6.08E02 8.206-02 1.92€-02 412602 1302 |
" sbi2s 1.81E-03 292602 6.00E02 __BADED3 __ B.ETED2 1.02E-01 3.07E02 A.TAED2 9.19E-02
131 1.93E-03 1.07E02 1.89E02 A.27E02 2.386-02 4.03E02 4 11E0) 1.J4E02 | 3.26E-02
Cs-134 -1.74E03 1.07€-02 1.50E02 7.72€03 1.97E02 3.32E02 _ 408E03 1.99E02 307TE02__ |
[ Caw 1.97E€.01 2.91E02 170602 _ 1.78E-02 2.57E02 4.88E.02 343E02 3.52E.02 2.76€E02
_ Eu-162 224E02 | 413ED2 8.04E02 .78E02 8.49E-02 1.08E-01 2.00E02 7.37E02 1.03E-01
_Eu-154 1.61E-02 299EL02 6.00E02 10302 _ 6.8BE-DZ 9.92602 1.59€-03 6.14E02 8.90E-02
Ti-208 1.06E01_ |,  2.32E02 1.79E02 148E01 | 4.48E02 1.TTE02 1.31E01 3T1E-02 §.80E-02
Bi-212 J4TED0__ | 2.20E01 2,11E01 8.13E-01 4.TBE-01 4.95E-01 6.13E01 3.92E-01 4.33E01
Pb-212 JAEQ | 4EM I.04E02 3.88E-D1 9.90E02 1.58E-01 4.11E-01 7.81E-02 7.78E-02
. _Bil-214 770E91_ | 6.80E02 3.57E-02 T.58E01 _, _ 1.09E.01 8.86E-02 8.71E-01 1.03E-D1 8.60E-02
Pb-214 TH4E01 | 8.81E02 4.18E-02 7.856-01 |  1.08E-01 9.41E-02 7.22E01 9.10E-02 8.13E-02
Ac-228 IMEDT | 5.83EL2 6.38E-02 610E-01_ | 1.85E01 2.91E-01 2.76E-01 1.87E01 2.37E01
Th-234 ANENT | 1ME.00 €.73E-01 1.45E+00 3.38E+00 1.41E+00 -2.08E+00 3.02E+00 1.20E+400
U-236 1.70E02 1.06E-01 4.03E02 1.61E02 247E01 8.09E-02 1.326-0% 1.82€01 T42E02
Am.-241 -2.0TE01 3.08E-01 8.13E-01 -2.61E-01 6.98E-01 1.03E+00 3 84E01 5.85E-01 1.04E+00
_RL04-1602.873 - _RLOLT883-674 RL04-1G64-576
Analyticel Result 20 20 MDA Result ' 20 20 MDA Result 20 20 MDA
Paramoter (pClg) (pCligt | (pClg) {pClg) {pClg) {pClig) (pClg) ipClg) (pClig)
Bel | 223802 |  WTE02 168E-01 | 861E02 | 1.18E-01 1.98E-01 _-TA48E-02 | 1.07E-01 1.77€-0
K40 1236401 | 1.39E+0D 1.87E01 1.07E+01 1.28E400 2,21€-01 1.07E+01 .ITE+00 | 1.98E-0%
___Cobd -2.34E03 11102 [ 196E402 -2.01E03 1.26E-02 2.2TE-02 -2.58E-03 122602 2.19E02
Co80 -2.T8E-03 1.27E02 |  219E-02 1.08E03 1.34E-02 2.47E02 $.03E-03 139E02 | 2.326.02
___InAke T20EQ4 | 3.27E.02 4.ME02 143902 | 378E.02 5.48E-02 0.03EQ4 ,  J4PEDZ | 5.39E-02
Sb126 1.6402 | 3.37€-02 8.01E02 |° 231ED2_ . 3.79E02 8.90€-02 213602 | "3.90E02 7.24E.02
1134 7.88E03 1.19E02 2185€02 |  130ED2 _ 1.49E02 2.T7E-02 T.08E-03 1.63E02 2TTE02
Cu-134 -2,20E-03 1.M4E02 1.98E-02 5.91E-03 1.43E02 2.2TE02 §.82E.03 1.39E-02 2.226.02
__CsA37 4.66E-03 1.36E-02 2.26E02 J18E03 |  1.58E-02 2.71E-02 T30E03 . 189ED2 2.82E02
Eu-182 -8.62E0) 4.65€-02 0.54E-02 8.29E-03 6.81E-02 7.96E-02 _380E02 | G4E02 7.90E.02
Eu-164 1.44E02 3.28E-02 6.62E-02 1.72E02 4.06E.02 6.99E-02 1.24E02 381E02 6.68E.02
| _T-208 1.72E01 309E02 |  439E02 1.65€-01 1.47E-02 2.49E02 1.55E.01 2.83E-02 2.81€.02
B1-212 6.78E-01 281E01 _ ;  2.72E-01 618E01 . J.03ED1 3.99E-01 4.07E-01 2.85E-01 3.90E-01
__Pb-212 8.30E-01 8.44E-02 4.68€-02 4.14E.01 I 7.14E.02 7.20E02 4.M4E01 8.57E-02 5.22E02
. Bk214 €.98ED1 8.81EQ2 4.03E-02 787E01 . B.20E02 4.42E02 G94ED1 | TA9ED2 4.98E-02
Pb-214 8.60E01 $.89E-02 4.48E02 8.04E-01 7.92E02 5.91E02 S81E01 |  Ta4ED2 6.28E.02
_ Ac228_ | 6.48EQ1 7.48E02 8.16E-02 4.T7EDA 8.21E-02 9.97E02 5.33E.01 1,.21E-01 2.00E-01
___Th-234 | "7.6BED1 1.98E+00 7.88E-01 4.37E-01 2.34E+00 9.62E.01 -1.07E+00 2.2TE+00 9.24E-01
V236 | a.20E02 1.13E.01 445E02 236E03 __ 1.41EQ1 5.06E-02 Z44E02 1.38E-01 5.21E02
Am-241 -1.03€0% 3.51E01 8.01E-01 1.146-02 4.28E01 7.48E01 1.92E02 392E01 0.97E01




Table 20
ANFB to MH-2 Overburden B Soil Analytical Resuits

Page 4 of 4
RLO4-15685-876 RLD4-1686-677 RLO4-1587-678
Anatytical Result 20 20 MDA Result 20 20 MDA Result 20 2 o MDA
Parameter (pClig) (pClig) (pClg) {pClg) __(pClyg) {pClg) (pClg) (pClg) (pClg)
Ba-7 3.00E-02 1.16E01 2.06E-01 -3.70E-02 1.22E-01 2.09E-01 5.68E-02 1.14E-01 2.07E-01
X-40 1.11E+01 1.31E+00 1.89E01 1.26E+01 1.47E+00 2.05E-01 1.19E+01 1.39E+00 2.52E-01
Co-58 £.07E-03 137E02 2.38E-02 8.24E-03 1.40E-02 2.38E-02 -2.22E03 1.26E-02 2.24E-02
Co-60 -6.96E-03 1.42E-02 2.39E02 4.05E-03 1.79E-02 2.97E-02 -7.86E-03 1.45E-02 2.42E-02
Zn-66 -2.50E-02 3.73E-02 5.07E-02 2.43E-03 3.81E02 6.94E-02 6.38E-04 3.80E-02 5.06E-02
$b-126 8.59E-03 3.71ED2 8.66E-02 “1,18E-02 3.34E02 8.83E-02 6.79E-0) 3.93E-02 7.00E-02
1131 1.85E-03 1.44E-02 2.56E-02 -1.87E-02 1.84E-02 2.89E-02 -3.62E-0) 1.48E-02 2.8TE-02
Cs-1M 2.66E03 1.48E-02 2.24E-02 J.92E-04 1.63E-02 2.32E-02 4.69E-03 1.42E02 2.23E02
Cs-137 1.10E-02 1.861E-02 2.94E-02 -1.53E03 1.66E-02 2.87E02 2.49E-02 1.82E02 3.02E-02
Eu-152 -1.92E-02 5.52E-02 7.71E-02 -5.44E-03 6.TOE-02 7.98E-02 -1.62€-02 6.38€-02 7.96E-02
Eu-154 3.54E-03 3.85E-02 6.58E-02 -1.84E-02 4.00E-02 6.87E-02 -5.21E-03 3.71€02 §.29E-02
Ti-208 1.77€-01 3.24E02 5.34E-02 1.72E-01 3.67E-02 2.78E-02 1.63E-01 3.1BE02 5.08E-02
Bl-212 5.326-01 2,80E-01 3.08E-01 6.67E-01 3.06E01 3ATE-01 5.50E-01 3.93E-01 3.586E-01
Pb-212 4.95E-01 7.ME02 1.06E-01 4.92E-01 7.02€-02 6.40E-02 3.78E01 7.10E-02 1.03E-01
Bl-214 6.73E-01 7.38E-02 4.48E-02 6.94E-01 7.71E-02 5.23E-02 6.33E01 7.33E-02 4.87E-02
Pb-214 6.37E-01 7.97TEQ2 6.44E-02 7-48E-01 8.26E-02 5.81E-02 8.19E-01 7.61E-02 6.77E-D2
Ac-228 5.33E-01 8.96E-02 1.03E-01 4.76E-01 8.82E-02 1.02E-01 6.14E-01 1.30€-01 2.01E-01
Th-234 -6.96E-01 2.20E+00 8.99E-01 7.54E-01 2.41E+00 1.04E+00 8.57E-01 2.27E+00 9.26E-01
U-2356 1.17E-01 1.36E-01 5.11E-02 5.79E-02 1.45E-01 5.24E-02 3.30E-02 1.36E-01 5.22E-02
Am-241 4.01E02 4.16E-01 7.22E-01 -5.08E-01 4.40E-01 7.20E-01 §.12E-02 4.21E01 7.30E-01
RLO4-1588-679
Analytical Rosult 2o 2o MDA
Parameter (pClig) (pClg) (pClig)
Be-7 1.31E-02 9.76E-02 1.76E01
K-40 1.16E+01 1.36E+00 2.17E-01
Co-58 1.6TED3 1.19€-02 216E02
Co-80 1.09€-03 1.38E-02 2.53E-02
Zn86 2.63E-03 3.57E-D2 5.58E-02
Sb-126 3.90E-05 3.61E02 6.38E-02
1131 1.24E-03 1.36E-02 2.40E-02
Cs-134 8.49E-03 1.35€-02 2.20E02
Cs-137 2.00E-03 1.63E-02 2.69E-02
Eu-152 5.46E-02 5.53E-02 8.02E02
Eu-164 1.61E02 3.81E-02 6.69E-02
TI-208 1.49E01 |  3.31ED2 2.86E-02
BI-212 4.60EQ01 ' J.06E-01 3.13E-01
Pb-212 438E01 | B.IJ1E-D2 5.14E02
Bl-214 BA3E-01 | 7.27E02 4.86E-02
PL-214 6.95E-01 7.80E02 5.86E-02
Ac-228 4.94E-01 8.08E-02 9.28E-02
Th-234 2.13E+00 2.36E+00 8.B9E01
u-235 4.54E-02 13ME01 | B6.18E02
Am-241 -2.48E-01 401E01 |  6.79E-01




Table 21
ANFB to MH-2 Overburden A Comparison Value Calculation

t95% (n-1) Value

Number from Table B-1 of
Area/Volume of Data NUREG/CR-
D Points 5849
ANFB to
MH-2 Overburden A 10 1.833
Cs-137
Sample Number Result (pCi/g)
1 540 0.0634
2 542 0.0527
3 545 0.0486
4 566 0.0213
5 567 0.023
6 568 0.0225
7 569 0.0218
8 570 0.0241
] 571 0.0235
10 572 0.0197
Comparison 5
Value B =X+t 4w —F
Equation * \/;
Comparison
Average Value
0.03206 0.04
Standard Screening
Deviation Criteria
0.02 1
Comparison <
0.0634 Criteria
0.0197 Yes
Final Characterization and Final Status Report for ANFB-NSSF Revision 2

June 16, 2006



Table 22
ANFB to MH-2 Overburden B Comparison Value Calculation

t95% (n-1) Value

Number from Table B-1 of
Area/Volume of Data NUREG/CR-
ID Points 5849
ANFB to
MH-2 Overburden B 10 1.833
Cs-137
Sample Number Result (pCi/g)
1 541 0.197
2 543 0.0488
3 544 0.0343
4 573 0.0226
5 574 0.0271
6 575 0.0282
7 576 0.0294
8 577 0.0287
g 578 0.0249
10 579 0.0269
Comparison 5
Value Ho =X+l oy ——
Equation ? Y In
Comparison
Average Value
0.04679 0.08
Standard Screening
Deviation Criteria
0.05 11
Comparison <
Criteria
Yes
Final Characterization and Final Status Reporn for ANFB-NSSF Revision 2

June 6. 2006



Attachment A

Minimum Detectable Activity Calculations for a
Ludlum Model 43-20 Detector and Eberline ESP-2 Meter

The minimum detectable activity (MDA) for scanning an alpha/beta point source with
instrument progression rate of 5 centimeters per second (cm/sec) is calculated using the
following method:

Given:
Width of detector = 10 cm
Area of detector = 180 cm?

10cm *lmin
Scm/sec 60sec

Time probe is above point (T) = =0.033min

Alpha/beta background (worst case brick) = 729 counts per minute (cpm)

Gy = scanning background = 729 cpm x 0.033 min = 24.1 counts (c)
Sh = standard deviation of Cp = )_C: =4.9]
Eff = efficiency of detector = 0.28 counts per disintegration (c/d)

3+(4.65*S,)  3+(4.65*4.91)

A 180
Ef*T*— (0.28*%0.033* —
i 100 ( 100)

MDA = =1600 dpm/100 cm?

For a wide arca alpha/beta source, the MDA would approach the static 1 minutc count
MDA:

T = 1 minute

Sh = ‘[backgrozmd = J729 =27 cpm
*

MDA + L"Ség—) = 260 dpm/100 cm?

0.28*1* —
( IOO)

The MDA for an alpha source is calculated using the same methodology. The following
presents the calculation.

Given:

Width of detector = 10 cm



Area of detector = 180 cm?

10cm . I min

Time probe is above point (T) = =0.033min
Scm/sec 60sec

Alpha background = 1 counts per minute (cpm)
Gy = scanning background = 1 ¢cpm x 0.033 min = 0.033 counts {c)
Sb = standard deviation of Cp = )C_,, =0.18
Eff = efficiency of dctector = (0.23 counts per disintegration (c/d)

3+(4.65*S .65*0. . . .
MDA = *(36575,) _3+(46570.18) _ 281 disintegrations per minute

A 180
Ef*T*— (0.23*0.033* —
4 100 ( IOO)

For a wide area alpha source, the MDA would approach the static 1 minute count MDA:

T = 1 minute
Se = \/backgmund =V =1 cpm
*
MDA+ ﬂ“—"% =18.5dpm/100 cm?
(0.23*1*—)

100
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