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1.0 Introduction

This report contains the final status surveys (FSS) for the remaining areas of the Affected
Filter Bed Area (AFBA) and the excavation of the Well Injection Decp Extraction
(WIDE) System located at the Columbus Closure Project (CCP). 1425 Plain
City/Georgesville Road State Route 142 East. West Jefferson. Olf 43162. Final status
surveys were conducted according to the guidance presented in the Manual for
Conducting Surveys in Support of License Termination. NUREG/CR-5849, and the
Radiological Characierization und Final Status Plan for Battelle Columbus Laboratories
Decommissioning Project. West Jefferson Site, D1-97-02 (Final Status Plan) (Battelle,
2000). The final status surveys were conducted in May and June of 2005 and performed
under Work Instruction 2806 (Closure Services, 2004).

The intent of this final status survey report is to provide a complete record of the
radiological status of the WIDE System excavation prior to restoration. or the final
condition of the site. The final status survey report also provides a complete record of the
radiological status ol the remaining arcas within the AFBA. Sufficient information and
data is provided to enable an independent re-creation and evaluation at some future date
of both the survey activitics and the reported results for the excavation. Information in
this report is also available in relerenced technical basis documents. final status survey
plans. technical procedures, the Battelle Memorial Institute Columbus Operations.
Decommissioning Plun, DD-93-19 (BM! Decommissioning Plan). and other reporting
and quality assurance procedures.

To the extent practicable. this {inal status survey report is presented with minimal
information incorporated by reference. This final status survey report has been generated
following the guidance of Chapter 9 of NUREG-5849 (ORAU. 1992).

1.1 Background

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

The BCO facilities at the King Avenue Site, Columbus, Ohio, and the West Jefferson
North (WJN) and South (WJS) Sites. West Jefferson, Ohio, became partially
radiologically contaminated as a result of the R&D activities. Decontamination of the
King Avenuc and WIS Sites has been completed and decommissioning activitics
continue at the WIN site. The DOE, as the successor 1o the AEC and the Government’s
earlier work. is the agreed party with predominant liability and responsibility for
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decontamination and decommissioning (D&D) of the BCO facilities (Baticlle. 2003a).
The Assistant Secretary for Nuclear Energy of the DOE accepted the 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. 2003a).

However. the site is not a DOL-owned facility.

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 and according to the BMI Decommissioning Plan. The BMI Decommissioning
Plan for the WJN site docs 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, 2003a).

The DOE has contracted ECC&E?2 Closure Services. LLC (Closure Services) to safcly
remove DOE radioactive materials and contamination from the WJN site. Removal of
radioactive matcrial 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 for the Aftected Filter Bed Area and
the WIDE System excavation. The results of the surveys demonstratce that these areas
have been remediated to levels allowing future use without radiological restrictions.
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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
WIJN site. The CCP is the successor of the BCLDP. The WIN site has one pcrmanent
structure (Well House). Three former research facilities, JN-1. JN-2. and JN-3 have been
demolished as well as IN-6. the guard house. Several outfalls. filter beds. and wells are
also located at the site.

The WIN Site is located west of Columbus, Ohio. The site is bounded by the Big Darby
Creek, a national scenic and state protected nver on the east. and farm lands to the west,
south, and north. Immediatcly east of the Big Darby Creck are a Girl Scout camp and
several residential neighborhoods. all within %: mile of the site. The CCP consists of the
decontamination and decommissioning of the 11.7 acre WIN site. a 2.6 acre filter bed
area and connecting areas. Buildings JN-1, IN-2, and JN-3 were the three radiological
contaminated buildings located within the 11.7 acre site. The buildings previously
contained a rcactor, a plutonium test facility and radioactive analysis laboratory, threce
large hot cells. and 50 foot deep fuel pool contaminated with fuel residuals. Each of
these building and Building JN-6 have been demolished and removed from the site.
Extensive e¢xcavation and removal have successfully remediated almost 4.000 linear feet
of contaminated underground piping and filter beds. The tilter beds are located in a
designated wetland protection area and flood plain. Figure 1 shows the location of the
WIN site and details the AFBA and the WIDE System excavation.
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2.1  Area Description

The former AFBA was atop a sloped field located to the east of the 1.ake Battelle Dam
and to the west of the Big Darby Creek. The arca included the:

Abandoned North Filter Bed(s) (AbNFB),
Active North Filter Bed (ANFB).
Abandoned Middle Filter Bed (AbMFB), and
Active Middle Treatment System (AM1S).

The AFBA covered close to 2.6 acres of land. The area had been divided into roughly
107. 10-meter by 10-metcr grids, with a total surface area of 10,700 squarc meters (m?).
Figure 2 details the AFBA. In Figure 2, a dotted line represents a chain linked fence
that encloses the former AFBA. The portion within the fenced enclosure is considered
the affected arca. Closure Services extended the chain link fence to the north to
accommodate remcdiation activities. Relocation of the fence did not alter the arcas
designated as affected in the BMI Decommissioning Plan. For the purposcs of this
report, the AFBA encompasses the entire fenced enclosure as shown in Figure 2.

In September 2004. Closure Services began surveying. characterizing. demolishing. and
removing the contaminated structures. piping. and soils in and around the Affected Filter
Bed Arca. Characterization and final status surveys were performed on an iterative basis
to support ongoing remediation and restoration activities. Final status surveys of
remediated areas were performed and unrestricled release requirements have been met for
all arcas.

Final Status Surveys have been performed and documented for the following
excavations:

— Abandoned Middle Filter Bed. including the Manhole B to E1 Sanitary Sewer
Line

— Manhole 7 to A Sanitary Sewer lL.ine

— Active North Filter Bed — North Subsurface Sand Filter
— Active North Filter Bed - South Subsurface Sand Filter
- Grids 42. 50. 51, 52. and 60.

~ Manhole 7 to 8 Sanitary Sewer Line

- Active North Filter Bed Discharge Line
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Surveys and samples of the excavations listed above have been documented in previously
drafted FSS Reports. These excavations are not within the scope of this particular report.

Affected areas and excavations addresscd in this report include:

~ Excavation of a portion of the WIDE System.
~ The portion of clay piping leading from survey grid 53 to survey grid 46, and
~ Remaining affccted areas within the fenced enclosure.

Remaining affected areas within the fenced enclosure include:

~ Final status surveys and samples obtained from unexcavated grids within the
fenced enclosure. and
~ Areas previously excavated and restored.

Final status surveys of the remaining affected areas of post-restoration areas were
performed to document the “as left” condition of the AFBA.

Figure 2 illustrates in blue, the location and perimeter of the excavated portion of the
WIDE Sysiem. Figure 3 provides greater detail of the location and perimeter of the
WIDE System Excavation. Figure 2 shows the location and perimeter ol the area
including and surrounding the Active Middle Filter Bed that is excluded from this report.

Two classifications of areas are used in NUREG-5849 and arc termed affected or
unaffected. These classifications are defined as (NRC. 1992):

Affected Areas: Arcas that have potential radioactive contamination (based on
plant operating history) or known radioactive contamination {bascd on past or
preliminary radiological surveillance). This would normally include arcas 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 matenals were buried. Areas immediately surrounding or
adjacent to locations where radioactive matenals were used. stored, or buried arc
included in this classification because of the potential for inadvertent spread of
contamination.

Unaffected Areas: All areas not classificd as aftected. These arcas are not
expecled 1o contain residual radioactivity. based on knowledge of site history and

previous information.

Areas withip the fenced enclosure of the filter bed area are considered to be alfected.
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2.2 Remediation and Characterization Surveys

2.2.1 Remediation and Characterization of the WIDE System Excavation

in 1980. portions of the Abandoned North Filter Beds were removed, packaged as low
level radioactive waste. and disposed off-site. Analysis of samples taken from the
remaining filter media were submitted to the NRC by BMI. BMI was then authorized by
the NRC to backfill the beds with clean sand, blend the sand with the remaining filter bed
media. and cover the blended material with three feet of soil. BMI completed this action
in 1982. (DOE. 1990).

Starting in the early 2000°s, BMI installed and partially tested the WIDL System with
water. The WIDE System was an in situ soil decontamination process for washing
subsurface soils with chemical solution injected through prefabricated vertical wells
(PVW). The intent was to invect each PVW with chemical solution to loosc the
radionuclides from the soil. Specialize pumps would then extract the radionuclide
solution from the ground through the PVW. The extracted solution was then to be
filtered through ion specific filters and tested to remove the radionuclides. In early 2003,
BMI preformed multiple test injections by pumping large amounts of chemical solution
frec water into the system. (DOE, 2003) In the first quarter of 2004. Closure Services
abandoned the WIDE System and prepared to perform excavation and removal of
contaminated soils.

In 2005. Closure Services began the demolition and removal of the Affected Filter Bed
Area, including the Abandoned North Filter Beds and the WIDE System. It was
anticipated by Closure Services that 39,000 cubic feet would require removal to
affectively remediate the area. In completing the cxcavation. approximately 90,000 cubic
feet of soil and debris were removed and packaged for ofT-site disposal from the
Abandoned North Filter Beds and the WIDE System portion of the Filter Bed Arca.
Excavation and off-site disposal represented a total reduction of the source term by
approximately 8.2 millicuries of radioactive material. Figure 3 provides details of the
location and perimeter of the WIDLE System excavation.

2.2.2 Remediation and Characterization of Abandoned Clay Pipes

In April 2005, excavation activities exposed the north end of two (2) vitritied clay pipes
following the removal of the dosing chamber and a splitter box trom the Abandoned
North Filter Bed area. The vitrified clay pipes originated as discharge lines from the
south side of the splitter box. Original design drawings indicated that the lines ran to the
south and then turned east. eventually discharging to the now Abandoned North Filter
Beds.

Samples collccted from the splitter box and soil outside of the pipes attached to the
splitter box indicated contamination levels greater than the release criteria. Specitically.
soil samples collected from around the exterior of the pipe ranged from 12.6 to 207 pCi/g
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for Cesium-137 (Cs-137). Figure 4 details the location of pipes lcading from the splitter
box. towards the south, and then east towards the Abandoned North Filter Bed.

Excavation then removed the splitter box and roughly four (4) fect of the line running
towards the south. A test trench was cxcavated at a pipe bend within survey grid 55, as
shown in Figure 4. Following the excavation, characterization samples were obtained
from the exterior and the interior of the exposed inlet sections of each pipe. The inlet
sections of piping were collapsed and filled with soil. Soils and piping were samplcd and
are presented as sample numbers R1.05-0923 through 0934 in Table 1. Radiation
surveys of the interior of the pipes could not be performed as it had collapsed. although
the arcas surrounding were scanned with a two (2) inch by two (2) inch Sodium lodide
(Nal) detector. Areas cxceeding the decision limit value (DLV) were sampled.
Analytical results of the samples indicated that the remaining materials were less than the
release criteria. Table 1 presents the analytical results of all the pre-remediation and post
remediation samples obtained from within and around the section of the two (2) vitrified
clay pipes running trom the south of the splitter box and east into Grid 46.

The Characterization and Final Status Report for the Areas Surrounding and Including
the Active Middle Filicr Bed details the excavation and removal of the portion of the two
(2) vitrilied clay pipes after running to the east into Grid 46. The report presents
scanning surveys and analytical results of samples obtained from within and around the
east section of the pipes within Grid 46.

Excavation Crews encountered two (2) vitrified clay pipes in Grid 46 during the
excavation activities in the south end of the areas surrounding and including the Active
Middle Filter Bed. . Samples collected of soil from the outside of the pipes indicated
contamination levels greater than the release criteria. Figure 4 details the location of
pipes exposed during the excavation of the area surrounding and including thc AMFB,

Excavation proceeded roughly 6 feet 1o the west along the run of the pipes.
Characterization Technicians then obtained samples of material trom the interior of and
around the outside of the pipes. A scanning survey of the interior of the pipes was also
performed using a two (2) inch by two (2) inch Nal detector connected by a 12-toot long
cord 1o a scaler/ratemcter. The detector was gently pushed toward the west, along the
interior run of the pipe to a distance 12 feet from the pipe outlet. Readings obtained from
the survey were at background levels of less than 16.000 counts per minute. Sample
results indicated soil activity concentrations well below the screening criteria for
unrestricted releasc. Table 1 presents the analytical results of characterization and post
remediation samples obtained from the interior and cxterior of the two (2) clay pipes.

Post-remediation results of representative bulk samples obtained of the two (2) clay pipes
and the surrounding soils are below those presented in DD-93-03, Rev. 0, “Volumetric
Release Criteria Technical Basis Document for Battelle Columbus [.aboratory
Decommissioning Project™ (Battelle. 1993).
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3.0 Decommissioning Activities
3.1 Decommissioning Objective

The objective of the final status survey performed of the Affected Filter Bed Area and the
WIDE System excavation is to demonstrate that the remediation of the area will allow tor
future usc without radiological restriction. Remediated arcas of the CCP may be
determined to be free of residual radioactive contamination when remaining soil
contamination levels arc below those presented DD-93-03. Rev. 0. “Volumetric Relcase
Criteria Technical Basis Document for Battelle Columbus Laboratory Decommissioning
Project™. hereinafier referred to as DD-93-03, Rev. 0. (Battelle, 1993). Table 2 presents
the volumetric release criteria as presented in DD-93-03, Rev. 0.
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4.0 Final Status Survey Procedures

Planning and implcmentation of the final status survey of the Affccted Filter Bed Arca
and the WIDE System excavation adhered to the requirements of the Final Status Plan
(Battelle. 2000) and Work Instruction 2806 (CS, 2004)

4.1 Sampling Parameters

Final status soil samples of the Affccted Filter Bed Area and the WIDE System
excavation were obtained from survey grids. Survey grids were cach ten by ten meters,
with each grid divided into equal sized quadrants of five by five meters. Final status soil
samples were then obtained {rom cach of the grid quadrants. Analyses of soils samples
by gamma spectroscopy were performed by the On-Site Radioanalytical Laboratory
(RAL).

4.2 Major Contaminants Identified

The characterization of the Atfected Filter Bed Arca excavation identificd Cesium-137
(Cs-137) as the primary radiological contaminant of concern (RCOC). Other RCOCs
included Cobalt-60 (Co-60), Europium-152 (Eu-152) and Eu-154. Americium-241 (Am-
241), Srontium-90 (Sr-90). Plutonium-238 (Pu-238), and Pu-239. Cs-137 isused as a
surrogate tor the other RCOCs present in the soils as it typically accounts for 64 percent
of the total isotopic activity. IFurther. the releasc criteria set for Cs-137 is considered
conservative for the decommissioning activities. The surrogate relationship of Cs-137 to
othcr RCOCs was calculated using data presented in Table 3. Table 3 presents the
isolopic 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 Affected Filter Bed Area. Average activities for the multiple samples
were calculated for each 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
activily concentration as obtained from previous actions at the filter beds. Cs-137
activity ratios for each RCOC utilized to calculate the RCOCs for the Aftected Filter Bed
Area arc presented at the lower portion of Table 3.

4.2.1 Guidelines Established

Table 2 presents the guidelines for residual radioactivity concentrations for soil and solid
volumes as applied to the excavation. Criteria for residual radioactivity concentrations in
soil arc defined in a number of references. DOE Order 5400.5, Section 1V.a.2 provides

! Battelle, Radiological Statns of Abundoned 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 activity
concentrations of the isotopes of concemn.
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generic guidclines for residual concentrations of’ Radium-226 (Ra-220). Ra-228,
Thorium-230 (Th-230). and Th-232. NRC Guidance has been reccived 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 uranium are also utilized. Table 2 compiles soil residual
radioactivity concentration guidelines to be utilized by the CCP. Table 2 values have
been gencerated primarily trom the various refercnce technical documents and from soil
guidelincs 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 3 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/fg. This provides a moditied screening
criterion of 11 pCi/g, for Cs-137.

Exposure rates were compared to the 5 uR/hr above mean background limit listed in DD-
97-02, Rev. 0 (Battelle. 2000). Survey measurements are those -meter above the ground
surface. The calculated mean background exposure rate and the 95 percent confidence
intervals used for the CCP open area grounds arc 8 + 2 pR/hr. Compliance to the limit is
mct when the exposure rate survey is less then or equal to the limits of DD-97-02, Rev. 0
(Battelle. 2000). Initial compliance screening is met if individual exposure rates are less
than or equal to 13 pR/hr. Further assessment of compliance allows for exposure rates to
bc averaged over a 100 m” grid area to meet the limit of less than or cqual to 5 uR/hr
above background at 1-meter above the ground surface. Additionally. exposure rates
over any discreet arca may not exceed 5 uR/hr above background.

Data collected from trench-like culverts located on Battelle property unassociated with
site operations indicate a gcometry effect. increasing the background exposurc rates
inside the trenches by 3 to 5 pR/hr. Trench exposure rate measurements must be less
than or equal to 18 uR/hr. The same compliance assessment is applied to these
measurements as stated above.
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5.0 Equipment and Procedures
5.1 Equipment

Survey instruments sensitive to gamma radiation arc used to monitor grounds and
excavation surltaces for residual radioactive materials. Ludlum Model 44-10 two-inch by
two-inch sodium iodide detectors with Eberline ESP-2 meters were used to scan the
grounds and cxcavation. Ludlum Model 19 exposure rate meters were used (o obtain
microRoentgen per hour measurements.

Other instrumentation used in the RAL to support the final status survey includes:

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

— A Tennelec Model LB5100 Simultancous Alpha and Beta Gas Proportional
Counter to count smcar samplcs

5.2 Scanning Minimum Detectable Activities

Scanning minimum detectable concentrations (MDD C,,) is determined to demonstrate
that the MDCyg,, is less than the modified Cs-137 screening criteria. The MDCean i
calculated utilizing the methodology described in NUREG-1507 and the background
count rate and a default detector response to Cs-137 (NRC, 1998). The equation during
the walkover surveys of the CCP incorporates ad’ of 1.38 and a surveyor efficiency of
0.5. The ambient background at the time of the excavation of the WIDE System and the
survey of the remaining areas was 15,500 counts per minute (cpm). The following is the
calculation of the MDCcan:

b; = (15.500 cpm) x (1 sec) x (1 min/60 sec) = 258 counts
MDCR = (1.38) x (+f258counts ) x (60 sec/I min) = 1330 cpm
MDCRynevor = 1330 cpm/ VO.5 = 1881 cpm
MDER = 1881 cpm/(900 cpm/uR/hr) = 2.09 uR/hr
/
MDCyan = (5pCit gyr ZOHRI 5 09 pcit g
1.307uR /! hr
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5.3 Procedures

The Characterization Team was {ormally trained and qualified to applicable procedures
prior to the initiation of the characterization and final status surveys. Documentation of
training is maintained by CCP Project Records.

The following plans and procedures were utilized for the surveys:

DD-93-19. Rev. 5
DD-97-02. Rev. 0
SC-OP-002. Rev. 0
SC-SP-004.2. Rev. 3
HP-OP-100. Rev. 4

WI-2806

Decommissioning Plan, Battelle Memorial Institute Columbus
Operations

Radiological Characterization and Final Status Plan for BCLDP
West JellTerson Site

Facility Post-Decontamination Final Status Survey for Baseline
Arcas

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

Opcration and Calibration of the Eberline Model ESP-2 Survey
Meter

Excavation and Trench Sampling and Surveys
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6.0 Survey Findings
6.1 Exposure Rate Surveys

Exposure rate surveys were performed in each quadrant of the grids for the remaining
areas within thc AFBA and the excavation of thc WIDE System.

6.1.1 Exposure Rate Surveys of Remaining Areas within AFBA

The calculated mean background exposure rate and the 95 percent confidence intervals
used for the CCP open grounds are 8 + 2 pR/hr. The exposure rate readings for the
remaining arcas within the AI'BA are presented in Table 4. Table 10 presents the
compiled tinal status surveys ol the remaining arcas within the AFBA.

The exposure rate readings were individually compared to the mean background value of
8 + 2 uR/hr in order to show compliance with the 5 pR /hr above background release
criterion. Initial compliance is met if the individual open grounds exposure rate surveys
are less than or equal to13 uR/hr. The average one meter measurement was 10.8 pR/hr,
the minimum measurement was 6 uR/hr and the maximum measurement was 14 uR/hr.
Under further assessment, the average of each 100 m’ grid is less than or equal to 13
uR/hr.

6.1.2 Exposure Rate Surveys of WIDE System Excavation

The calculated mean background exposure rate and the 95 percent confidence intervals
used for the CCP trench excavations is 3-5 uR/hr greater than that tor open grounds of 8
+ 2 pR/hr. The exposure rate readings within the excavation of the WIDE System are
presented in Table 7. Table 11 presents the compiled with all final status surveys of the
WIDE System excavation.

The exposure rate readings were individually compared to the mean background value of
8 + 2 uR/hr in order to show compliance with the 5 pR /hr above background release
criterion. Initial compliance is met if the individual open grounds exposure rate surveys
are less than or cqual tol3 pR/hr. The average one meter measurement was 10.8 pR/hr.
the minimum measurement was 10 pR/hr and the maximum measurement was 14 pR/hr.

Under further assessment. the average of each 100 m? grid is less than or equal to 13
uR/hr.

6.2 Open Grounds and Excavation Sampling

Final status soil samples were collected from the remaining areas of the AFBA and the
excavation of the WIDE System.
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6.2.1 Open Grounds Sampling

Final status soils samples were collected from the remaining areas of the AFBA from
each of the survey grids. Samples were obtained from each grid quadrant as required by
Section 6.3.3 of DID-97-02. Rev. 0 from a depth of surface to 15 centimeters. Table §
presents the reported Cs-137 result for each final status soil sample location. Analytical
results for Cs-137 of each soil sample are also presented in Table 10.

6.2.2 Excavation Sampling

Final status soils samples were collected from the excavation of the WIDE System from
each of the survey grids. Samples werc obtained from each grid quadrant as required by
Section 6.3.3 of DD-97-02. Rev. 0 from a depth of surface to 15 centimeters. Table 8
presents the reported Cs-137 result for each final status soil sample location. Analytical
results for Cs-137 of each soil sample are also presented in Table 11.

6.3 Scanning Measurements

Scanning measurements were performed with a two inch by two inch sodium iodide
detector in accordance with section 6.3.1 of DD-97-02. These measurements were
performed for the remaining area of the AFBA and the WIDE System excavation.

The decision level value (DLV) for the scanning of open grounds and trenches is set at
18.374 cpm for final status surveys at the CCP. The DLV is the mean background plus
the MDA of the scanning instruments. Scanning surveys of an arca that exceed the DLV
require additional radiological measurements. DD-97-02 requires that soil samples be
coliected at each location where the DLV is exceeded.

Scanning measurements of the remaining areas of the AFBA excceded the DLV of
18,374 cpm in several [ocations. These locations were primarily towards the north and
west of the filter bed area. Characterization Technicians collected soil samples within the
grid quadrants as required by DI1)-97-02. Tables 6 and 10 present the surface scanning
results of the remaining arcas ot the AFBA. Additional walkover scans were performed
following site restoration. All results were less than the DLV and were added to the
tables.

Scanning measurement of the WIDLE: System excavation were less than the DLV, with the
exception of the southwest quadrant in Grid 27 and the southeast quadrant in Grid 36.
Characterization Technicians collected soil samples as required by DD-97-02. Table 9
presents the surface scanning results for the WIDI: System excavation. Walkover
scanning surveys are also presented in Table 11.

6.4 Radioanalytical Reporting Requirements

Tables 10 and 11 present the reported analytical results for Cs-137 of each final status
survey soil sample. In general, soils samples exhibited low concentrations Cs-137
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activity. Utilizing the ratio of Cs-137 to other radionuclides. low concentrations of Cs-
137 would indicate even lower concentrations of other gamma emitting radionuclides of
concern. As such. gamma emitting radionuclides of concern other than Cs-137 would be
less than the corresponding Minimum Detectable Activity (MDA). Table 12 presents the
typical MDAs for the gamma-emitting radionuclides of concern.

Cesium-137 has been established as the predominate radionuclide and has been
historically used as a surrogatc for other radionuclides of concern as discusscd in section
4.2 and section 4.2.1.

Evaluation of the 401 total samples collected and analyzed indicates that; 222 samples
were below 1% of the Cleanup Criteria. 168 were between | and 10% of the Cleanup
Criteria. 4 were between 10 and 20% of the Cleanup Criteria, 6 were between 20 and
41% of the Cleanup Criteria. and a single sample was at 70.55% of the Cleanup Criteria.
Table 13 presents the results of the cvaluation. Table 14 details the “*fraction of limit™
calculation for the final status soil sample with the reported Cs-137 activity ol 7.76 pCi/g.

6.5 Supplemental FSS Activities

On June 29. 2005, the Characterization Crew performed a final verification scan survey
of the Aftected Filter Bed Arca and the WIDE System excavation. Two (2) small
localized arcas of elevated contamination that excceded the DLV limit were detected
within the WIDE System excavation. Characterization Crews identified the locations and
relinquished the survey arca 1o the [VC Team.

The IVC Team then began the verification surveys of the Affected Filter Bed Area and
the WIDL System excavation. Verification surveys performed by the IVC Team
contirmed the presence of elevated arcas of contamination not previously identified by
Closure Services. In responsc to the discrepancy. Closure Services performed additional
remediation and sampling ol the identitied areas. Subsequent evaluation of the
supplemental sampling activitics showed the remediation 10 be successtul in climinating
the areas of clevated contamination. Attachment 1 contains a detailed discussion of this
event and actions taken by Closure Services.
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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 Filter Bed’s Aftected Areas within the fence line and the WIDE System
cxcavation addressed by this ctfort. (Battelle, 2003) 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 1.

Remaining soil contamination levels are below those presented in D-93-03, Rev. 0.
“Volumetric Release Criteria Technical Basis Document for Battelle Columbus
Laboratory Decommissioning Project”™ (Battelle. 1993). The decommissioning objective
has been satisficd. The final status survey performed in the Filter Bed's Afiected Areas
within the fence line and the WIDE System excavation. statistically demonstrates that the
remediation of the area was successful and that the excavations are tree from residual
radioactive contamination making them suitable for unrestricted release.
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Figure 1
Site Map
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Figure 2
Affected Filter Bed Area Map
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Figure 3
WIDE Svstem Area Map

WIDE Svstem Excavation is highlighted in Blue.
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Figure 4
Area of 2 Remaining Clay Pipes
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Table 1

AbNFB Clay Pipe Sampling Summary

Table 1-A

Abandoned North Filter Bed - North Section Near Dosing Chamber
Post-Remediation

Sample ID Grid ID Cs-137 (pCi/g) Comments/Notes
Under Dosing
RL05-0908-1370 61/62 0.90 Chamber-SW End
Under Dosing
RLO5-0909-1371 61/62 0.15 Chamber- Middle
Under Dosing
RLO5-0910-1372 61/62 0.20 Chamber-SE End

Table 1-B

Abandoned North Filter Bed - North Section Piping Samples Near Dosing Chamber
Pre-Remediation

Sample ID

Grid ID

Cs-137 (pCi/g)

Comments/Notes

RL05-0259-0919

52

0.17

Splitter Box - Grid 52
wall, /S Splitter Box

RL05-0260-0920

52

24.10

Splitter Box - Grid 52
wall, /S Splitter Box

RLO5-0582-1127

WIDE

14.40

Splitter Box Wall, Pre-
remediation

RLO5-0583-1128

WIDE

12.60

Splitter Box Wall, Pre-
remediation

RL05-0261-0921

52

207.00

Splitter Box - Grid 562
outflow to old "Y”, O/S
pipe, Soil Samples Pre-
remediation

RL05-0262-0922

52

89.50

Splitter Box - Grid 52
outflow to old "Y", O/S
pipe, Soil Samples,
Pre-remediation
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Table 1-C

Abandoned North Filter Bed - North Section Near Dosing Chamber

Removal of Matenal Around Clay Pipes
Post-Remediation

Sample ID

Grid ID Cs-137 (pCi/g)

Comments/Notes

RL05-0282-0923

52 5.86

Splitter Box Vert. -
Piping @ 4' After
Remediation

RL05-0283-0924

52 2.67

Splitter Box Vert. -
Piping @ 4 After
Remediation

RL05-0284-0925

52 0.50

Splitter Box Vert. - Soil
@ 4. /S Piping

RL05-0285-0926

52 3.16

Splitter Box Vert. - Soil
@ 4', |/S Piping

RL05-0286-0927

52 1.61

Splitter Box Vert. - Soil
OfS Pipe North @ 4/,
Taken O/S pipes

RLO5-0287-0928

52 6.18

Splitter Box Vert. - Soil
OfS Pipe North @ 4/,
Taken O/S pipes

RLO5-0288-0929

52 1.20

Splitter Box Vert. - Soil
Of/S Pipe North @ 4/,
Taken OfS pipes

RL05-0289-0930

52 0.59

Splitter Box Vert. - Soll
OfS Pipe North @ 4',
Taken O/S pipes

RL0O5-0290-0931

52 0.45

Splitter Box Vert. - Soil
O/S Pipe South @ 4,
Taken O/S pipes

RL05-0281-0932

52 0.79

Splitter Box Vert. - Soil
OIS Pipe South @ 4',
Taken O/S pipes

RL05-0292-0933

52 4.18

Splitter Box Vert. - Soil
O/S Pipe South @ 4',
Taken O/S pipes

RL05-0293-0934

52 0.51

Splitter Box Vert. - Soil
OIS Pipe South @ 4',
Taken Q/S pipes
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Table 1-D
Abandoned North Filter Bed
Middle Section in Grid 55
Characterization Samples

Sample ID Grid ID Cs-137 (pCifg) Comments/Notes

AMTS @ 11" Soil from
RL05-0331-0952 54 0.02 around Pipe

AMTS @ 8’ Sail from
RL05-0332-0953 54 0.10 around Pipe

AMTS @ 13' Soil from
RL05-0333-0954 54 0.02 around Pipe

AMTS @ 7' Soil from
RL05-0365-0978 54 0.14 around Pipe

AMTS @ 10" Soil from
RL05-0366-0979 54 0.08 around Pipe

AMTS @ 10’ Soil from
RL05-0367-0980 54 0.09 around Pipe

AMTS @ 9' Above Tile
RLO5-0368-0981 54 0.21 Soil from around Pipe

AMTS @ 10’ Soil from
RL05-0369-0982 54 0.04 around Pipe

AMTS @ 6' Soil from
RL05-0330-0951 55 0.13 around Pipe

AMTS @ Pipe Soil from
RL0O5-0373-0983 55 0.07 around Pipe

AMTS @ Tile Soil from
RL0O5-0581-0984 55 0.03 around Pipe
RLO5-1147-1551 55 0.03 Sand from around pipe
RL0O5-0584-1129 WIDE 0.34 Piping
RLO5-0585-1130 WIDE 0.92 Piping

Table 1-E

Abandoned North Filter Bed - East Section in Grid 46
Samples of Clay Pipes and Soil
Post-Remediation

Sample ID Grid ID Cs-137 (pCi/g) Comments/Notes

Soil from inside North
RL05-3652-3554 46 2.47 Pipe

Soil from inside South
RL05-3653-3555 46 2.76 Pipe
RL.05-4232-3962 46 0.01 North Pipe - Pulverized
RL05-4233-3963 46 0.17 South Pipe - Pulverized

Soi! from inside North
RL05-4234-3964 46 0.23 Pipe

Soil from inside South
RL05-4235-3965 46 5.45 Pipe
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Table 1-F
Removable Contamination Survey of Clay Pipe Material

Smear Sample Location Aloha Beta
D Result (dpm) Result {(dpm)
1 North Pipe Qutside -0.28 1.55
2 North Pipe Outside -0.28 0.68
3 North Pipe Inside 4.38 6.40
4 North Pipe Inside 2.83 3.49
5 North Pipe Inside 32.06 59.80
6 North Pipe Inside 24.06 102.52
7 South Pipe Qutside 2.83 6.40
8 South Pipe Outside -0.28 4.46
9 South Pipe Inside 18.39 37.47
10 South Pipe Inside 2.83 4.46
11 South Pipe Inside 38.62 93.78
12 South Pipe Inside 52.62 140.38
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Table 2
BCLDP GUIDELINES FOR RESIDUAL
RADIOACTIVITY CONCENTRATIONS FOR SOIL AND SOLID VOLUMES

King Avenue West Jefferson
Concentration Concentration

Radionuclide (pCilg)™® (pCisg)™®
Natural Uranium 104" na®
Enriched Uranium 30" 30"
Depleted Uranium 350 350
Ac-227 19 19
Am-24] na" 30"
Am-243 na 30"
Ce-144 na 2.100
Cm-243 na 0.79
Cm-244 na 1.0
Co-60 g g«
Cs-134 na 33
Cs-137 15 159
C-14 940 940
Eu-152 na 36
Eu-154 na 32
Eu-155 na 1.800
Fe-55 na 2.7E+07
H-3'9 41,000 38,000
1-129 na 13
Mn-54 na 61
Ni-39 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 254
Pu-241 na 25"
Pu-242 na 259
Ra-226 (0-15 cm of soil) 5142 na
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King Avenue West Jelferson
Concentration Concentration
Radionuclide®® (pCi/g)™ (pCi/g)™

Ra-226 (>15 cm of soil) 15449 na
Ra-228 539 na
Ru-106 na 180
Sb-125 na 118
Sm-15] na 6.700
Sr-90 59 5
Th-228 29 na
Th-230 i na
Th-232 3¢ na

Table 2 Notes and References
Notes:

a.  Aclivily 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.

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

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

d.  Diflerence in tritium activity concentrations are due to the difference in depths of the water
1ables at two sites. The water table depth at King Avenue is deeper than that at West
Jefterson.

References:

1. Options | 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).

2. NRC Memorandum, "Acceptable Cleanup Criteria and Practices for Decontamination and
Decommissioning (l.icense No. SNM-7)" dated April 17. 1992, to llarley L. Toy, License
Coordinator and Manager. Nuclear Sciences, Battelle Memorial Institute from J.W.N.
Hickey, Chief, Fuet Cycle Safety Branch, Division of Industrial and Medical Nuclear
Salety, Office of Nuclear Material Safety and Safeguards.

3. DOE Order 5400.5, "Radiation Protection of the Public and the Environment™.

4. NRC Policy and Guidance Directive FC83-23, “Termination of Byproduct, Source, and
Special Nuclear Material Licenses”.
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Table 3

Cesn-137 Surrogote Analysis Data 8 Modfied Ca-137 Screening Criteria

Sample 1D (a.b) Cs-137 Actwity Co-80 Acimwity Eu-152 ACiviy Eu-154 Actwily Am-241 Activity (b) Sr-90 Activey Pu-238 Acivily Pu-239 Activily
1pC¥g) {pCirg) {pCirg) {pCifg) (pCv) (pCiy) (pCvg)
168741 40 1 005 <0 096 «0.053 1369 <0172 <0 009 0053
16746 218 004 <0079 <0051 1202 <0 184 0028 09
16747 26 1 006 <0077 ~( 046 089¢g <0175 <Q 011 0116
16754 8 <0024 <0 068 <Q 047 0939 <0 159 002t 0 496
16752 391 006 <0 086 <0 048 1074 a <0 167 [FEE]] 5 822
16607 742 0 28 726 065 118 a 059 00213 0 629
16608 187 007 403 026 047 <0 180 0016 0287
16668 316 0 08 <0 098 <0 081 259a NA 0 038 1 846
16888 81 Q07 +0 050 <0031 471a NA 0135 384
19079 17 017 8 02 064 0016 439 <0016 0 034
19080 3.2,-‘ <0 016 0 562 <0053 ~0.016 021 <0018 <0.017
Average 3199 0084 1 857 0176 22 0.691 004 1276
Modified Cs-137 Screening Criteria
Calculated Cs-137 Surrogate Ratio {c) Cleanup Cnteria (pCHg) Sutrogate Activly (pCig) Sumned Ratio
Cs-137/Co-60 381 Ca-137 15 1 073
Cs-137/Eu-152 17 Co-80 8 0028884026 0 00
C3-137/Eu-154 182 Eyu-152 K] 0 638543295 002
Cs-137Am-241 15 Ey-154 32 0 060518812 000
Cs-137/51-90 & Am-241_ 30 0 756406402 003
Cs-137/Pu-238 800 5r-90 5 0 237605%02 005
Cs-137/Pu-239 25 Pu-238 25 0013754298 000
Cs-137/Pu 241 (q; 28 Pu-239 25 0438762113 002
Pu-241 25 3928571429 018
Unity Rule (0. 100
Notes.
(n) Banelte ‘eponed analylicst results of sampies obianed from 1he fIker bed ares March snd S 2000

() Reporied data obtained from gamma spaciroscapy analysis

(¢ } Surrogste ratio Calcuisted by dvding sverege Cs-137 aclivity by average achvity of isolope of corcem
(d) Pr241 18 cakculaled by applying a ratio 1o sum of Pu-238 and Pu-239 (oblaned from ORIGEN 2 ) darived values, Batisie, 2003¢). resuleng i 8 C3-137 16 Pu-241 a0 0f 2 8.

(@) Unny R .la apphed 10 surrogate Calkadated aCivity

difed Cs-137

v le el of 11 pClQ




Table 4

Remaining Areas of Affecied Fiter Bed Area
Exposure Rate Surveys
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Table S
Remaining Areas of Alfected Filter Bed Area
Soil Samgle Results
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Table 6

Remaining Areas of Afected Filter Bed Area
Walkover Scan Surveys
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Table 7
WIDE System Excavation
Exposure Rate Surveys
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Tatle 8

WIDE System Excavation
Soil Sample Resulls
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Table 9

WIDE System Excavation
Walkover Gamma Scan Survey
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Table 10
Remaining Area of Affected Filter Bed Area - Final Status Survey Resulits

Sample ID Location Collection Field Walkover | Exposure Cs-137
Date Screen Scan Rate (uR/hr)|Activity (pCi/g
(cpm) (cpm)
[RL05-1933-2270 ° Grid 100 NE 6/8/2005 8720 22000 7 0.0434
RL05-2028-2355  Grid 100 NW 6/8/2005 9900 | 24000 7 | 008633
RL05-2004-2373  Grid 100 SE ~ 6/8/2005 9470 T 22000 | 8 ©0.0381
RL05-2001-2370 ‘Grid 100 SW_ 6/8/2005 10100 | 24000 8 . 0.0731
RLO5-2002-2371 Grid 101 NE 6/8/2005 9700 | 22000 8 0.0523
[RL05-2003-2372 Grid 101 NW |  6/8/2005 10200 ., 23000 | 7 0.0479
[RL05-1998-2367 = Grd 101SE )  6/8/2005 9610 . 24000 i B 0.0613
RLO5-1999-2368 Grid 101 SW__ 6/8/2005 10100 25000 | 8 ~ 0.0615
RLO5-1987-2357 |  Grid 102NE ' 6/14/2005 9730 13000 | 11 0.0735 |
[RL0O5-2061-2391_| Grid 102 NW_ | 6/14/2005 10000 14000 | 12 0.175
RL05-1935-2272  Gnd 102SE | 6/14/2005 10200 13000 12 10.149
RL05-1936-2273 | Grid 102SW | 6/14/2005 | 9940 14000 ;12 15
RL05-1939-2276 | _ Grid 103 NE 6/20/2005 | 10400 15000 fﬁ 12 0.244
RL05-1940-2277 | ~Grid 103NW | 6/20/2005 | 10400 15000 12 0.241
RLOS-1941-2278 Grid 103SE | 6/20/2005 | 10400 13000 | 13 0.279
RL05-1942-2278  Grid 103SW | 6/20/2005 | 10100 15000 | 12 0.063
RLO5-1934-2271 Grid 105 NE_ | 6/10/2005 | 9750 | 14000 | 11 0.208
RL05-1937-2274 ‘Grid 105 NW_ | 6/10/2005 9310 | 13000 10 ] 0.15
RL05-2005-2374 Grid 105 SE___ | 6/10/2005. 9910 14000 12 0.0887
ﬁtLOS -2006-2375 . Grid 106 SW__ | 6/10/2005 9800 14000 12 . 021
RLO5-1894-2214 . Grid 106 NE__ | 6/10/2005 10100 . 14000 n i 0.16
[RLO5-1993-2362 Grid 106 NW_ 6/10/2005 9350 | 12000 10 [ 00135
RL05-1994-2363 |  Grid 106 SE 6/10/2005 9800 | 14000 | 12 0.152
RLO5-1995-2364 Grid 106 SW 6/10/2005 10300 | 15000 | 11 | 0534
RLOS-1989-2359 Grid 107 NE 10/6/2004 [ 11300 | 14900 12 | 0137
[RLO5-2062-2392 Grid 107 NW 10/6/2004 11100 [ 14500 1 12 0.28
RL05-2064-2394 |  Grid 107 SE_ | 10/6/2004 11900 | 16300 - 12 1 0.301
RLO5-1871-2249 | Grid 107 SW _ | 10/6/2004 11300 | 14300 | 12 0216
RLOS-1872-2250 Grid 108 NE 6/17/2005 11000 17000 - 6 0.065
RL05-1928-2265  Grid 108 NW 6/17/2005 11300 14000 13 0.0703
RL05-1931-2268 ~ Grid 108 SE 6/17/2005 11200 12000 | 8 0.0689
[RL05-1932-2269 = Grid 108 SW _ 6/17/2005 10800 ' 12000 | 8 00712
RLO5-1614-1987  Grid 109 NE  6/17/2005 10800 11000 9 _ 00736_ |
RL05-1615-1988 ~ Grid 108 NW__ | 6/17/2005 11100 13000 1 0.118
RL05-1616-1989 ~ Grid 109 SE __ 6/17/2005 11000 13000 9 027
[RLO5-1617-1990 | Grid 109 SW  6/17/2005 11000 __ 12000 9 - 0123 |
RL05-1619-1992 |  Grid 110 NE 6/17/2005 11000 12000 10 0.263
[RLOS- 1866-2244 . Grid 110NW 6/17/2005 10800 13000 8 0.0393
RLOS-1943-2280 Grid 110 SE | 6/17/2005 11400 14000 . 10 2.16
RLO5-1944-2281 Grid 110 SW ’ 6/17/2005 11000 12000 | 9 0.0812
[RLO5-1916-2253 Grid 111 NE | 6/20/2005 10400 14000 10 | 0472
RL0S-1920-2257 Grid 111 NW | 6/202005 = 10400 15000 10 0.0927
[RL0S-1921-2258  Grid 111 SE_  6/20/2005 9440 11000 | 8 0373 |
[RLO5-1795-2146 Grid 111 SW 6/20/2005 10600 12000 8 0258 |
RL05-1879-2199 ~  Grid 112 NE 6/20/2005 10100 11000 9 0.0674
[RL05-1848-2222 ' Grid 112NW  6/20/2005 . 10400 | 10000 | 10 0.0919
RL05-1603-1976 . Grid 112 SE 6/20/2005 10800 12000 10 0.23
RL05-1792-2143  Grid 112SW  6/20/2005 9690 12000 10 | 0.3)
RL05-1815-2165 Grid 113NE | 10/6/2004 10300 | 14600 12 0.306




Table 10
Remaining Area of Affected Filter Bed Area - Final Status Survey Results

SampleiD | Location Collection Field | Walkover | Exposure . Cs-137
Date Screen |  Scan  |Rate (uR/hr) Activity (pCi/g)
fcpm) | (cpm) :

RL05-1876-2196 Grid 113 NW 1016/2004 13600 14700 12 0.325
RLOS-1860-2238 Grid 113 SE 10/6/2004 11000 14500 1M1 0477
[RL05-1812-2162 | Grid 113SW | 10/6/2004 10100 14400 127 | 0163 _
RL05-1853-2231 | Grid 114 NE 6/21/2005 13100 14600 14 1.14
RLO5-1855-2233 Grid 114 NW 6/10/2005 10600 14000 14 0.0795
RL05-1938-2275 , _ Grid 114 SE 6/10/2005 11400 10000 10 4.51 |
RL05-2031-2332 |  Grid 114 SW 6/10/2005 10500 12000 | 11 0.0906 |
RL05-2027-2354 . Grid 115NE | 10/6/2004 11300 14600 @ 12 0.361
RL05-2028-2356 Grid 115 NW | 10/6/2004 10200 15200 | 10 | 0.126
[RLO5-1807-2157 Grid 115 SE 10/6/2004 10400 14800 12 0179 |
[RL05-1897-2227 Grid 115SW | 10/6/2004 11500 15000 11 . 0393 |
RLO5-1898-2228  Grid 116 NE 11/23/2004 9770 14400 12 _ | 0.257
[RL05-2007-2376 Grid 116 NW | 11/23/2004 11400 15900 12} 00701 |
RL05-2000-2369 Grid 116 SE__ | 11/23/2004 9140 __ 15200 12 | 0125 |
RL05-2023-2350 Grid 116 SW 11/23/2004 8570 16200 |, 12 0.0164
[RL05-2025-2352  Grid 117 NE 10/6/2004 10500 | 14700 . 12 0.0326
RL05-1834-2184 Grid 117 NW 10/6/2004 10500 | 15800 : 11 | 0.952
RL05-1959-2303 Grid 117 SE 10/6/2004 10100 15500 13  0.584
RL05-1961-2305 Grid 117 SW 10/6/2004 10600 | 15800 12 0.0653
RL05-2010-2337 Grid 118 NE 10/6/2004 10100 14600 1 ~ 0.0452
RL05-1975-2319 Grid 118 NW 10/6/2004 10600 | 12900 11 |  0.0203
RL05-1673-2033 Grid 118 SE_ | 10/6/2004 10400 | 14400 1 00328 |
RLO5-1676-2036 Grid 118 SW 10/6/2004 10200 | 13000 10 0.0365 |
RL05-1695-2055 |  Grid 119 NE 10/6/2004 9640 | 15400 | 10 | 0.126
RL05-1698-2058 Grid 119 NW | 10/6/2004 9560 14600 1 0.0321
RL05-1701-2061 Grid 119SE | 10/6/2004 | 10800 _ 15100 . 11 0.0726
RLO05-1703-2063 Grid 119 SW 10/6/2004 9660 13600 | 10 0.0415
RL05-1704-2064 Grid 120 NE 6/10/2005 10100 13000 10 0102 |
RL05-1709-2065 Grid 120 NW 6/10/2005 10200 14000 | 12 0.0597
RLO5-1718-2074 ~ Grid 120SE 6/10/2005 10500 16000 - 12 1 00585
RL05-1770-2125 Grid 120 SW |, 6/10/2005 10100 15000 | 12 | 00527
RL05-1766-2121 Grid 121 NE |, 6/10/2005 10200 14000 |, 10, 0604
RL05-1988-2358  Grid 121 NW 6/10/2005 9970 15000 11 . 0.0988
RL05-1990-2360 _ Grid 121 SE 6/10/2005 = 10600 15000 12 0.0742 |
RL05-2058-2389 Grid 121 SW | 6/10/2005 9860 15000 N 0.0124
RL05-2060-2390  Grid 122NE | 6/21/2005 9840 15000 12 0236 |
RL05-2063-2393  Grid 122 NW 6/21/2005 9670 15000 12 0245 |
RL05-2065-2395  Grid 122 SE 6/21/2005 9930 15000 12 0.173
RL05-2066-2396 _ Grid 122 SW | 6/21/2005 9900 15000 1M 019
RL05-1765-2120 | __ Grid 123 NE 6/21/2005 9950 | 14000 11 0.156
RL05-1444-0475 |  Grid 123 NW 6/21/2005 9990 14000 | 10 0199
RL05-1450-0481 i Grid 123 SE 6/21/2005 10100~ 14000 11 0162
[RLOS-1441-0472 Grid 123 SW 6/21/12005 10000 13000 12 0.202
[RLOS5-1442-0473 Crid 130 NE | 11/22/2004 10700 15100 ' 11 i 0126
RL05-1755-2110 Grid 130 NW 11/22/2004 10300 16200 | 1 | 00762 |
RL05-1759-2114 Grid 130 SE 11/22/2004 . 10300 14800 EXE 0.0379
RL05-2081-2403 | Grid 131 NE | 10/6/2004 10100 | 13100 | 12 1 0.0224
RLO5-1775-2130 |  Grid 131 NW 10/6/2004 9780 14600 | 11 | 00225 |
RLO5-1777-2132__|  Grid 131 SE 10/6/2004 | 10600 15100 12 0136




Remaining Area of Affected Fliter Bed Area - Final Status Survey Results

Table 10

Sample ID Location Collection Field Walkover  Exposure Cs-137
Date Screen ‘ Scan | Rate (pthr)éActivity (pCl/g
(epm) | (cpm) |

RLO5-1927-2264 Grid 132 NE_ 10/6/2004 10600 ; 14800 12 0.837
RL05-1930-2267 Grid 132 NW 10/6/2004 10500 15500 11 0.409
RL05-1643-2005 |  Grid 132 SE 10/6/2004 10200 | 14900 ., 12 0.282
RL05-1914-2251  Grid 133NE 1 6/10/2005 9740 | 16000 10~ 00626
[RLOS-1915-2252 Grid 133 NW 6/10/2005 9910 18000 12 0.0997
RLO5-1917-2254 | Grd 133SE___ 6/10/2005__ _ 9500 16000 10 0.0713
RL0O5-1918-2255 | Grid 133SW | 6/10/2005 9910 15000 11 , 00526
RL05-1919-2256 “Grid 134 NE 1 6/13/2005 10400 | 17000 12 00955 |
RL05-2020-2347 Grid 134 NW | 6/13/2005 9810 | 17000 12 0.0485
RL05-2085-2407 Grid 134 SE |, 6/13/2005 9900 17000 13 0.0952
RLO5-1796-2147 Grid 134 SW 6/13/2005 10100 17000 12 0.0533
RLO5-1797-2148 Grid 19NE  6/14/2005 11500 , 13000 12 0.174
RL05-1821-2171 Grid 19 NW _6/14/2005 11600 | 14000 12 0.0664
[RLOS-1845-2219 Grid 19 SE ~ 6/14/2005 12000 | 14000 10 0.109
RLO5-1846-2220 |  Grid 19 SW 6/14/2005 11800 | 13000 10 0.138
RL05-1847-2221 Grid 20 NE 6/15/2005 10400 . 13000 12 | 0239
RL05-1607-1980 |  Grid 20 NW 6/15/2006 10200 | 14000 . 12 |  0.104
RL05-1851-2225 |  Grid 20 SE 6/15/2005 10400 12000 10 1 0238
RL0S5-1843-2217 | Grid 20 SW 6/15/2005 10200 12000 . 11 | 0154
RL05-1844-2218 | Grid21NE ' 6/15/2005 9860 13000 1 0.185
RLOS-1791-2142 Grid 21 NW . 6/15/2005 | 10100 15000 12 0.157
RLO5-1817-2167 Grid21SE | 6/15/2005 9970 13000 10 0.341
RLO05-1857-2235 Grid 21 SW l 6/15/2005 9890 14000 | 10 | 0.303
RLO5-1858-2236 Grid22NE ' 6/15/2005___ 9470 12000 9 0.0347
[RL05-1784-2135 ~ Grid 22 SE 6/15/2005 9440 12000 9 0.422
RL05-2015-2342 Grid 23 NE 6/15/2005 9820 13000 ' 9 0.503
RLO5-1967-2311 Grid23SE__ 6/15/2005 10000 12000 ' © 0.104
[RL05-1969-2313  Grid 24 NE | 6/15/2005 9780 12000 ;9 | 0.0537
(RL05-2008-2335 Grid24 SE_ [ 6/15/2005 9330 12000 | 9 0.0726
RL05-1965-2309 , Grd25NE . 6/14/20056 11600 13000 | 10 0.0858
RL05-1976-2320  Grid 25 NW 6/14/2005 11600 | 14000 T 12 ___ 0.0395
RLO5-1674-2034 Grid 25 SE '6/14/2005 11800 13000 12 | 0.0521
RLO5-1675-2035 Grid 25 SW 6/14/2005 11500 14000 | 12 | 00486
[RLO5-1677-2037 Grid 26 NE 6/15/2005 9940 12000 10 0191 |
[RLO5-1678-2038 Grid 26 NW 6/15/2005 9720 14000 10 0.0377
RL05-1679-2039  Grid26 SE ~ 6/15/2005 | 9310 14000 12 0573
RL05-1681-2041 " Grd26SW  6/15/2005 | 9510 14000 12 0.735
RL05-1719-2075 | _ Grid31NE ' 6/13/2005 10600 . 15000 10 1.09
RL05-1720-2076 | _ Grid 31 NW _ 6/13/2005 | 10300 14000 12 [ 00191
RL05-1722-2078 | Grid31SE ' 6/13/2005 | 10500 . 15000 | 11 0.137
[RL05-1882-2202 |  Grid 31 SW '6/13/2005 10600 . 14000 | 11 0732 |
RL05-1771-2126 |  Grid 32 NE ~ 6/14/2005 9960 13000 12 0.278
[RL05-1767-2122 | "Grid 32NW_ 6/14/2005 10200 14000 12 0.0642
[RLO5-1768-2123 ~ Grid 32SE___ 6/14/2005 10000 14000 12 |  0.0248
RL05-1992-2361 |  Grid 32 SW 6/14/2005 9700 14000 11 0.0702 |
RLO5-1455-0486 |  Grid 33 NE 6/14/2005 9990 14000 12 0.0563
RLO5-1764-2119 |  Grid 33 NW 6/14/2005 | 10200 14000 | 12 0.229
RLOS-1446-0477  Grd33SE  6/14/2005 9600 14000 12 0.0461
RLO5-1460-0491 Grid 33 SW_ 6/14/2005 9940 14000 10 0.104




Table 10

Remaining Area of Affected Filter Bad Area - Final Status Survey Results

Sample ID Location Collection Field = Walkover | Exposure Cs-137
[ Date Screen Scan Rate (uR/hr) |Activity (pCi/g)
[ {cpm) (cpm)

RL05-1448-0479 :  Grid 3 NE_ . 6/14/2005 11700 14000 13 0.0353
RL05-1449-0480 | Grid 34 NW ' 6/14/2005 11700 14000 14 0.0623
RL05-1451-0482 '  Grid34 SE | 6/14/2005 ' 11600 14000 12 0.0601
RLO5-1440-0471 Grid34 SW  6/14/2005 11500 14000 13 0.047
RL05-1929-2266 | Grid40NE  6/13/2005 = 11000 14000 11 0.0312 |
[RLO05-1618-1991 Grid 40 NW  6/13/2005 10300 16000 12 | 0.0645
[RL05-1865-2243 Grid 0SE  6/13/2005 10600 | 12000 12 0.268
RLOS5-1867-2245 Grid 40SW __  6/13/2005 10800 14000 10 0.0476
RLOS-1868-2246 Gridd1 NE | 6/13/2005 10800 14000 12 0113
RL05-1945-2282 Grid a1NW ! 6/13/2005 10400 14000 : 10 0.0584
RL05-1946-2283 Grid41SE  6/13/2005 10400 14000 12 0.129 |
[RLO5-1645-2007 Grid 41 SW_ 6/13/2005 10800 14000 11 | 0161
RLO5-1646-2008 Grid42 NE  6/14/2005 9520 14000 12 0.264
[RL05-1794-2145  Grid 42 NW 6/14/2005 9920 | 15000 12 0.19
RL05-1819-2169 Grid 42 SE 6/14/2005 10000 : 15000 10 0.0427
[RL05-1820-2170 Grid 42 SW 6/14/2005 9750 | 14000 | 13 | 008989
RLO05-1822-2172 Grid43NE 6/14/2005 11300 1 14000 11 0.0541 |
RLO5-1877-2197 Grid 43 NW 6/14/2005 11700 15000 11 0.0718
RLO5-1878-2198  Grid 43 SE 6/14/2005 11700 | 14000 10 0.127
RL05-1880-2200 |  Grid 43 SW 6/14/2005 11600 14000 12 _ 0138
RL05-1640-2002  Grid 49 NE 6/13/20056 10500 | 14000 12 | 0.0504
RL05-1642--2004  Grid 49 NW 6/13/2005 10400 14000 12 [ 00348 |
RL05-1790-2141  Grid 49 SE 6/13/2005 10800 | 17000 11| 0.0622
RL05-1793-2144 ~ Grid49SW | 6/13/2005 10200 15000 12 | 0.0345
RLO5-1816-2166 Grid SONE | 6/13/2005 10400 14000 10 |  0.0932
RLO5-1818-2168 Grid 50 NW 6/13/2005 10800 14000 12 0.0475
RL05-1873-2193 | Grd50SE . 6/13/2005 10500 | 14000 ' 12 ~0.129
RLO5-1874-2194 Grid 50 SW 6/13/2005 10500 | 15000 | 12| 0229
[RLO5-1859-2237 | Grid 51 NE 6/14/2005 | 9880 15000 | 7 0.343
[RL05-1786-2137 |  Grid 51 NW 6/14/2005 9880 14000 | 8 0.296
RL0O5-1787-2138 | Grid51SE | 6/14/2005 | 9840 15000 | 7 | 0.046
RL05-1788-2139 ' Grid 51 SW 6/14/2005 | 9760 14000 [ 7 0.0505
[RLOS-1811-2161 Grid52NE  6/14/2005 11800 14000 . 12 0.0516
RLO5-1813-2163 Grid 52 NW 6/14/2005 11700 14000 10 | 0126
RLO5-1814-2164 _  Grid 52 SE 6/14/2005 11600 15000 | 12 0233
RL05-1854-2232 Grid 52 SW 6/14/2005 | 11600 , 15000 | 10 0.038
RL05-1856-2234 Grid 53NW | 6/15/2005 | 8540 12000 8 0.0903
RL05-2030-2331 Grid 53 SW 6/15/2005 | 9120 . 12000 | 8 00365
RL05-2032-2333  Grid 54 NW 6/15/2005 | 8770 1 12000 9 045
RL05-2033-2334  Grid 54 SW 6/15/2005 9770 11000 | 10 0.0591
RL05-2016-2343 Grid 55 NE 6/16/2005 9210 ! 14000 10 0.349 |
RL05-2017-2344 | Grid55NW | 6/16/2005 9810 116000 12 0.0616
RL05-2018-2345 | Grd55SE _ | 6/16/2005 9980 15000 12 0.183
RL05-2019-2346 |  Grid 55 SW 6/16/2005 10300 15000 12 0.0924 |
RL05-2026-2353 | _ Grid S6 NE | 6/17/2005 9500 15000 12 0274
RL05-1783-2134 Grid 56 NW 6/17/2005 10200 | 15000 12 0.128
RL05-1785-2136 _  Grid 56 SE__ | 6/17/2005 9410 15000 | 12 0.22
RL05-1808-2158 |  Grid 56 SW 6/17/2005 10300 | 15000 12 0.127
RLO5-1809-2159 | Grid 57 NE 6/17/2005 9620 13000 | 10 0.0981




Table 10

Remaining Area of Affected Filter Bad Area - Final Status Survey Results

Sample ID Location Collection = Field | Walkover | Exposure r Cs-137
Date Screen Scan Rate (uR/hr). Activity (pCi/g)
(cpm) = (cpm) ,

RLO51810-2160 .  Grid 57 NW___ | 6/17/2005 9480 ' 14000 | 12 ] 0.086 |
RL05-1836-2186 ' Gnd 57 SE ' 6/{17/2005 9870 14000 10 | 00502
RL05-1838-2188 |  Grid 57 SW ___ 6/17/2005 9610 | 14000 | 8 0186
RL05-1899-2229 _ Grid 58 NE _ 6/13/2005 10900 15000 12 0.1
RL05-1900-2230 _ Grid 58 NW | 6/13/2005 10900 17000 - 13 0.131
RL05-1983-2327 Grid 58 SE + 8/13/2005 10400 15000 | 12 0.399
[RLO5-1984-2328 Grid 58 SW | 6/13/2005 10800 | 15000 ' 11 0.529
RL05-19B5-2329 Grid 59 NE | 6/13/2005 ' 10100 14000 12 | 00736
RL05-2012-2339  Grid SONW __ 6/13/2005 | 10200 15000 10 0.0377
IRL05-2013-2340 " Grid59SE 6/13/2005 9870 14000 = 12 0.0689 |
IRL05-2014-2341 Grid 59 SW | 6/13/2005 10100 16000 12 ~ 0.0865
RL05-2022-2349 _  Grid 60 NE | 6/14/2005 10200 15000 12 70131
RL05-2024-2351 Grid 60 NW | 6/14/2005 9660 15000 13 0.423
[RL05-1802-2153 ~  Grid60 SE | 6/14/2005 10000 14000 12 0101
RL05-1805-2156 | Grid 60 SW _ | 6/14/2005 10100 | 14000 | 13 0.0793
RL05-1831-2181 Grid 61 NE 6/14/2005 10000 | _ 15000 10 0.0857
RL05-1833-2183 ~ Grid 61 NW_ 6/14/2005 10100 | 15000 | 10 0219
RL05-1895-2215 Grid 61 SE 6/14/2005 9720 15000 12 0.0637
RL05-1896-2216 __ Grid 61 SW__ | 6/14/2005 10100 | _ 15000 12 0.0524
RL05-1958-2302 Grid 62 NE 6/17/2005 10600 14000 9 0.0922
RLO5-1960-2304 ' Grid 62 NW 6/17/2005___ 11000 11000 8 0.109 _ |
RL05-1979-2323 Grid 62 SE 6/17/2005 10500 11000 10 |  0.0329
RL05-1981-2325 Grid 62 SW 6/17/2005 | 11400 12000 9 0.134
RL05-1982-2326 Grid 63 NE 6/17/2005 1 11000~ 14000 8 0116
RL05-2011-2338 ' Grid 63 NW '6/17/2005 11200 14000 10 " 0219
RLO5-1823-2173 | Grid 63 SE 6/17/2005 11000 [ 11000 8 _ 0.0642
RL05-1824-2174 |  Grid 63 SW 6/17/2005___ 10700 | 11000 8 . 0.107
RLD5-1826-2176 |__ Grid64 NE _| 6/16/2005 | 9580 14000 12 0.161
RLD5-1889-2209 Grid 64 NW 6/16/2005 [ 9210 16000 | 12 0.116
RL05-1955-2299 Grid64 SE | 6/16/2005 9270 16000 107
RL05-1956-2300 ~ Grid64 SW | 6/16/2005 | 9380 15000 12 b 0.133
[RL05-1957-2301 ~ Grid65NE | 6/17/2005 ' 10200 15000 12 ~0.0781
RL05-1962-2306 | Grid65NW _  6/17/2005 _ 10700 16000 12 T0.0867
RL05-1963-2307 ~ Grid65SE  ~ 6/17/2005__ 10100 | 15000 11 | 0.0871
RLO5-1977-2321 | Grid65SW | 6/17/2005 10700 . __ 14000 12 | 0.0696
RL05-1978-2322 '~ " Grid66 NE | 6/17/2005 9560 | 14000 10 | 00579
RL05-1827-2177 _ Grid66 NW | 6/17/2005 9850 [ 14000 12 0.141
RLOS5-1829-2179 Grid 66 SE__ 6/17/2005 9800 | 16000 10 0.0915
RL05-1680-2040 ~_ Grd66 SW ___6/17/2005 | _ 9870 | 14000 12 015
RL05-1684-2044 Grid 67 NE 6/13/2005 10200 16000 | 12 | 0.274
RL05-1687-2047 Grid 67 NW 6/13/2005 10000 16000 13 | 00677 _
RLO5-1689-2049 Grid 67 SE 6/13/2005 9760 16000 7 0.403
RL05-1691-2051 Grid 67 SW 6/13/2005 9950 16000 12 | 0.188
RLO05-1711-2067 _ Grid 68 NE | 6/1472005 9880 15000 | 12 0.172
RL05-1714-2070 Grid 68 NW | 6/14/2005 9770 14000 7 0.124
RL05-1724-2080 = Grid68 SE | 6/14/2005 | 10300 [ _ 14000 12 0.318
RL05-1734-2090 | Grid68SW _ | 6/14/2006 [ 10100 _| 15000 10 0.192
RLO5-1735-2091 |  Grid 69 NE  6/14/2005 9680 | 15000 9 0265
RLO5-1736-2092 Grid 63 NW 6/14/2005 10000 ' 16000 13 0.133




Table 10
Remaining Area of Affected Filter Bed Area - Final Status Survey Resuits

Sample ID Location Collection ' Field Walkover | Exposure Cs-137
Date Screen Scan Rate (uR/hr)! Activity (pCi/g)
(cpm) (cpm)

RL05-18812201 | Grid69 SE | 6/14/2005 9760 15000 12 0.125
RL05-1883-2203 Grid 69 SW 6/14/2005 10000 15000 12 0.0959
RLO5-1884-2204 Grid 70 NE 6/15/2005 10100 | 15000 10 0.18
RL05-2055-2385 Grid 70NW | 6/15/2005 10100 17000 12 0.182
RL05-2056-2386 ‘Grid 70 SE 6/15/2005 9980 15000 10 0.256
RL05-2057-2387 Grid 70 SW 6/15/2005 9860 | 16000 | 12 | 0297
RL05-1772-2127 Grid 71 NE 6/15/2006 | 10100 __ 16000 | 11 __° 0208
RL05-1773-2128 Grid 71 NW 6/15/2005 10300 17000 11 : 0197
RL05-1769-2124 Grid 71 SE 6/15/2005 10200 [ 16000 11 0.291
RL05-1456-0487 Grid 71 SW | 6/15/2005 10300 | 17000 | 11 | 0282
RL05-1457-0488 Grid 72NE | 6/16/2005 9650 14000 11 0.174
RLO5-1458-0489 Grid 72 NW | 6/16/2005 9560 17000 12 _0.258
RL05-1459-0480 Grnd 72SE | 6/16/2005 9630 15000 1 12 _0.178
RL05-1452-0483 Gnd 72 SW _ | 6/16/2005 9260 | 15000 | 12 0.0218
RL05-1453-0484 _  Grid 73NE __ | 6/17/2005 | 10000 : 15000 _ 11 0.093
RL05-1454-0485 «  Grid 73 NW __ | 6/17/2005 10500 15000 | 11 . 0.0539
RL05-1445-0476 | Grd73SE | 6/17/2005 10500 | 15000 i 12 0.119
RL05-1447-0478 | Grid73SW | 6/17/2005 10300 |, 18000 . 10 0.0608
RL05-1659-0636 | Grid 74 NE | _6/14/2005 9730 | 16000 | _ | 12| 0.1
RL05-1660-0637  Grid 74 NW " 6/14/2005 10400 170006 : 12 | 0.0432
RL05-1661-0638_ Grid 74 SE | 6/14/2005 9800 15000 | 12 00865
RL05-1662-0639  Grid 74 SW | _6/14/2005 9410 17000 | 14 | 0.184
RL05-1461-0492 Grid 75 NE 6/14/2005 10000 15000 _ 13 0.106
[RLO5-1462-0493  Grid 75 NW 6/14/2005 9760 15000 12 0.127
RL05-1754-2109 Grid 75 SE 6/14/2005 | 9760 18000 13 0.226
[RLO5-1756-2111 Grid 75 SW 6/14/2005 = 9680 17000 13 0143
[RL05-1757-2112  Grid 76 NE 6/15/2005 9900 16000 7 0.637
RL05-1761-2116 Grid 76 NW 6/15/2005 | 9980 1 17000 ! 12 0.116
RL05-2077-2399 Grid 76 SE 6/15/2005 9540 16000 12 0.495
[RL05-2078-2400 _  Grid 76 SW 6/15/2005 9550 16000 12 0.0846
RL05-2080-2402 _ Grid 77 NE | 6/15/2005 _ 9410 16000 .  12_ 0231
RL05-2083-2405 Grid77NW | 6/15/2005 9440 18000 | 12 0.0296
[RLO5-1465-0496 Grid 77 SE 6/15/2005 9130 ' 16000 | 6 0.0892
[RLD5-1466-0497 ~ Gnid 77 SW 6/15/2005 9610 17000 1M1 0144
[RL05-1468-0499 = Grid 78 NE 6/16/2005 9190 17000 |, 10 0.353
RL05-1469-0500 | Grd 78 NW  6/16/2005 | 9220 17000 11 0.0291
RL05-1774-2129 * Grid78 SE_ 6/16/2005 | 9070 16000 12 0.0294
RL05-1798-2149 Grid 78 SW 6/16/2005 8360 ' 14000 | 12 l 0126
RL05-1799-2150 Grid 79NE 6/14/2005 9600 16000 _ 127 00195
RL05-1800-2151 Grid 79 NW 6/14/2005 9620 717000 13 0.0775
RLO5-1644-2006 Grid 79 SE 6/14/2005 9890 15000 12 0.273
RL05-1922-2259 |  Grid 79 SW 6/14/2005 | 9280 15000 | 7 . 0323
RLO5-1604-1977 Grid 80 NE 6/14/2005 ' 9790 18000 8 _0.0934
RLO5-1875-2195 Grid 80 NW 6/17/2005 10300 16000 7 | 7 0.0387
RLO5-1782-2133  Grid 80 SE_ 6/14/2005 10100 17000 7| 0.0507
RL05-1835-2185 Grid 80 SW | 6/14/2005 10500 17000 T 0.407
RLO5-1837-2187 Grid 81 NE 6/15/2005 9420 18000 | _-13___ 0.183
RLO05-1803-2154 “Grid 81 NW_ 6/15/2005 9540 17000 8 0.185
RL05-1893-2213 Grid 81 SE 6/15/2005 8920 14000 13 i 0.341




Table 10
Remaining Area of Affected Filter Bed Area - Final Status Survey Results

Sample ID Location Collection ' Field Walkover | Exposure Cs-137
Date Screen Scan i Rate (uR/hr) Activity (pCi/g)
(cpm) | (cpm) :

RLO5-1890-2210 ~__ Grid 81 SW | 6/15/2005 9280 17000 | 13 0.284
RL05-1891-2211  Grid82NE  6/8/2005 | 9560 16000 | 11 0.123
RL05-1892-2212 . _Grid 82NW | 6/8/2005 | 9550 16000 | _10 ! 0.0549 |
RLO05-1828-2178 . __ Grid 82 SE ) 6/8/2005 9690 16000 , _ 10 _ | _ 00816 |
RL05-2042-2381 __Grid82 SW | 6/8/2005 9570 17000 1100817
RL05-1888-2208 ~ Grid83NE  _ 6/8/2005 9690 17000 11 00531
RL05-1950-2294 Grid 83 NW l | 6/8/2005 9540 | 17000 11 0.0683 |
RL05-1712-2068 | Grid 83 SE 6/8/2005 9950 | 17000 | 12 [ " 0.0831 |
[RLO5-1713-2069 _ Grid 83 SW 6/8/2005 9550 17000 1 T 00361 |
[RLOS5-1715-2071 Grid 84 NE 6/8/2005 9760 17000 [ 1M 0.0664 |
RL05-1716-2072 Grid B4 NW_ | 6/8/2005 | 9550 _ 17000 1 _0.0281
RL05-1721-2077 Grid 84 SE 6/8/2005 9780 17000 _ 12 | 0.058%
[RL05-1723-2079 ~ Grid84 SW | 6/8/2005 9940 17000 11 00707
RL05-1725-2081 Grid 85 NE 6/8/2005 9850 18000 11 0.0918
RLO5-1726-2082 Grid 85 N\W | 6/8/2005 9700 20000 , 11 [ 0.0507
RL05-1729-2085 Grid 85 SE 6/8/2005 10100 18000 1 0111
[RLO5-1732-2088 Grid 85 SW | 6/8/2005 9620 18000 12 0.0494
[RL05-1733-2089 Grid 86 NE 6/8/2005 9710 19000 1M 0.105
[RL05-2058-2388 | _ Grid 86 NW 6/8/2005 | 10000 = 18000 - 12 | 00301
RL05-1997-2366 | — Grid 86 SE 6/8/2005 | 9940 _ 18000 ' _11 | 0.0533
[RLO5-1463-0494  Grid 86 SW 6/8/2005 10100 18000 12 0.064
RL05-18012152 Grid 87 NE 6/8/2005 | 9270 16000 11 | 0.0403 |
RL05-1861-2239 Grid 87 NW _ | 6/8/2005 | 9620 . 17000 11 | 00446
RL05-1862-2240 , Gnd87 SE | 6/8/2005 9840 17000 11 | 00824
RLO5-1863-2241 Grid 87 SW 6/8/2005 8900 17000 10 0.0297
RLO5-1864-2242 Grid 88 NE | 6/8/2005 9450 18000 10 0.0404 |
RL05-1613-1986 = Grid 88 NW 6/8/2005 8980 | 17000 | _ 11 _ | 0.0264
[RLO5-1804-2155 |~ Grid 88 SE 6/8/2005 9120 | 17000 1 00161
RLO5-1832-2182 Grid 88 SW 6/8/2005 9200 17000, 11 0.0148
RL05-1825-2175  Grid89NE | 6/8/2005 9400 17000 1 ~ 0.0182
RL05-1954-2298  _ Grid 88 NW 6/8/2005 9270 17000 | 10 0.0189
IRLO5-1964-2308 Grid 89 SE. 6/8/2005 9740 17000 ' o 0.0647 _
[RL05-1830-2180 = Grid89SW . 6/8/2005 10000 17000 10 0.0114
RL05-1886-2206 Grid 90 NE_ |  6/8/2005 10000 17000 11 0273
[RLO5-1951-2295  Grid 90 NW | _ 6/8/2005 9260 17000 . _10 0.0219
RL05-1953-2297 Grid Q0 SE | 6/8/2005 | 9890 18000 13 0.0889
RLO5-1727-2083  Grid 90 SW 6/8/2005 10000 18000 12 ~0.0414
RL05-1728-2084 _ Grid 91 NE 6/8/2005 10200 19000 12 0.0285
IRL05-1730-2086  Grid 91 NW | 6/8/2005 | 9910 21000 | _ 13 |  0.043
[RL05-1738-2094  Grid 91 SE _6/8/2005 10100 19000 13 0.0455
RL05-1739-2095 | Gnd91SW_ __ 6/8/2005 . 9950 20000 13 0.0482
RLOS-1740-2096 Grid 92NE | 6/8/2005 _ 9170 __ 16000 10| 00483
RLO5-1742-2098 | Grid 92 NW r 6/8/2005 9060 | 16000 | _ 11 T o0.029
RL05-1744-2100 | Grid92SE | _6/8/2005 9090 | 17000 | 11 0.0253
RL05-1746-2102 Grid 92 SW 6/8/2005 . 9560 . 16000 | 11 0.0222
RL05-1762-2117 Grid 93 NE 6/8/2005 9300 | 17000 11 00302
RL05-2086-2408 | __ Grid 93 NW 6/8/2005 | 10100 20000 13 1 0.0494
RLO5-1839-2189 Grid93SE  *  6/8/2005 9080 18000 | 12 0.037
RLO5-1840-2190 Grid 93 SW 6/8/2005 | 9100 19000 | 13 0.0228




Table 10
Remalining Area of Affected Filter Bed Area - Final Status Survey Resuits

i

-

SampleID | Location Collection = Fleld Walkover | Exposure | Cs-137
Date Screen Scan ; Rate {(uR/hr) Activity (pCl/g)
| {cpm) (cpm) :
[RLO5-1841-2191 Grid 94 NW | 6/8/2005 10100 19000 13 0.054
RLO5-1887-2207 Grid 94 SW 6/8/2005 | 10200 20000 13 00268
RL05-1731-2087 |  Grid95NW | 6/8/2005 _ 10100 | 18000 | 6 00378
RL0O5-1737-2093 |, Gnd95SW | 6/8/2005 10300 | 21000 | 7 0.0406 |
RLO5-1741-2097 | Grd96 NE |  6/8/2005 10100 | 20000 13 ~0.0242
RL05-1748-2104 _ Grid96 NW © 6/8/2005 ' 10100 _ 21000 | 7 00619 |
RL05-1750-2106 |  Grid 96 SE 6/8/2005 9940 21000 _| 7 _ 00424
RLO5-1752-2108 |  Grid 96 SW 6/8/2005 | 9830 22000 13 00583 |
RL05-1996-2365 |  Grid 97 NE _ 6/8/2005 _ 9350 17000 13 0.0311
RL05-1842-2192 |  Grid97 NW | 6/8/2005 9760 _ 22000 12 0.0495
RL05-1743-2099 | Grid 97 SE. _6{8/2005‘7 9540 18000 | 12 0.0795
RLO5-1745-2101 Grid 97 SW 6/8/2005 9440 22000 12 10.0819 «l
[RLD5-1747-2103 | Grid 98 NE 6/8/2005 10100 20000 | 6 | 0.0371
IRL05-1952-2296 |  Grid 98 NW 6/8/2005 9900 22000 _ 6 00469
RL05-1749-2105 |  Grid 98 SE l}_ 6/8/2005 | 10100 , 20000 | 6_ | 00385 |
RL05-17512107 | Grid98SW | 6/8/2005 9620 . 23000 | 7 | 00676 |
RLO05-1606-1979 Grid 99 NE 6/8/2005 10000 i 20000 | 6 10.0409
RL05-1612-1985 | Grid 99 NW | 6/8/2005 10000 | 24000 | 7 |  0.0598 _
IRL05-1924-2261 Grid99 SE | 6/8/2005 10000 . _ 20000 6 0.0443
RL05-1605-1978 . Grid 99 SW. 6/8/2005 10500 | 24000 7 —0.0611




Table 11
WIDE System Excavation - Final Status Survey Results

Sample ID | Location Collection !Field Screen| Walkover ;| Exposure Cs-137
Date (cpm) Scan (cpm)! Rate (pR!hr)1ActIvIty (pCilgﬂ

RLO5-1857-2235  Grid 21 SW__ 6/15/2005 9890 14000 | 10 | 0.303
[RLO5-1789-2140 Grid 22 NW 6/3/2005_ 10200 14000 10 I 0.236
RLO5-1986-2330 Grid 22 SW 6/3/2005 10000 | 13000 10 | 00517
RL05-1966-2310 Grid 23 NW 6/3/2005 10300 . 15000 10 0.101
RLO5-1968-2312 | Grid23SW | 6/3/2005 9900 17000 | 10 0202
RL05-1980-2324 Grid 24 NW # 6/3/2005 10200 | 14000 12 | 00938
RL05-2009-2336 Grid24 SW | 6/3/2005 9490 | 14000 | _ 10 0.164
RL05-1682-2042 Grid 27 NE 6/6/2005 10700 16000 13 | 0.233
[RL0O5-1683-2043  Grid 27 NW 6/6/2005 ~ 10900 15700 | 11 1 0241
RLO5-1685-2045 | Grid27 SE _ 6/6/2005 10700 15000 12 . 0.16
RL05-1686-2046 |  Grid 27 SW __ 6/6/2005 12000 19800 12 4.09
RLO5-1688-2048 |  Grid 28 NE 6/15/2005 10700 | 16300 11 1.32
RLO5-1690-2050 Grid 28 NW 6/15/2005 | 10500 16500 11 0.0773
RLO05-1692-2052 Grid28 SE | 6/15/2005 . 9820 15400 , 11 |  0.0398
RL05-1693-2053 Grid 28 SW 6/15/2005 10100 15600 10 . 0.0376
RLO5-1694-2054 Grid 29 NE 6/15/2005 10100 14500 | 11~ 0351
RL05-1696-2056 Grid 29 NW 6/15/2005 , ~ 10600 | 14600 ' 11 | 0497
RLD5-1697-2057 | Grid 29 SE_ 6/15/2005 | 10000 | 15100 | 10 [ 0.193
RL05-1699-2059 Grid 29 SW ~_ 6/15/2005 | 10500 15300 '~ "10 | 0.0562 |
RL05-1924-2261 Grid 30 NE 6/15/2005 | 12500 16500 11 , 393
RL05-1702-2062 Grid 30 NW 6/15/2005 10800 16800 | 13 ' 0.0446
[RLO5-1710-2066 Grid 30 SE 6/21/2005 10500 15000 11 \ 342 |
[RL05-1717-2073 Grid 30 SW 6/17/2005 10800 15500 (11 | 0941
[RLO5-1443-0474 Grid 36 NE 6/6/2005 10300 15600 | 12 | 0324
RL05-1758-2113 Grid 36 NW_ 6/14/2005 10100 14600 11 | 0.046
RL05-1760-2115 Grid 36 SE_ 6/6/2005 10400 | 19400 = 12 1.01
RL05-2079-2401 Grid 36 SW _ 6/14/2005 | 10200 15600 11 0.0332
RL05-2082-2404 Grid 37 NE___ 6/142005 | 10400 16100 . 10 0.0573
RL05-2084-2406 Grid 37 NW | 6/14/2005 10300 15100 11 162
RL05-1655-0633 Grid 37 SE | 6/3/2005 | 9870 10000 13 ~ 0107
RLO5-1656-0634  _Grid 37 SW 6/3/2005 | 9600 13000 10 0.365
RL05-1657-0635  Grid 38 NE 6/3/2005 9830 11000 ~ 11~ 004
RLO5-1606-1979 |  Grid 38 NW 6/3/2005 9760 14000 12 0.244
RL0O5-1605-1978 |  Grid 38 SE 6/3/2005 9820 14000 13 0.44
RLO5-1776-2131 | Grid38SW _ 6/14/2005 | 9280 16000 . 11 0.189
RL05-1869-2247 _  Grd 39NE ~ 6/14/2005 | 9590 17400 1 - 0983
RL05-1870-2248 Grid 39NW | 6/14/2005 ' 11800 16000 11 7.76
RLO5-1925-2262 Grid39SE | 6/3/2005 9730 14000 14 268
RLO5-1612-1985 Grid39SW ' 6/3/2005 , 9300 |, 13000 | 14 0.625




Table 12

Gamma Spectroscopy Nominal MDA Value for Gamma-Emitting
Radionuclides of Concern

Cs-137 MDA Co-60 MDA Eu-152 MDA Eu-154 MDA Am-241 MDA
‘ (pCify) (pCife) (pCi/g) _ (pCi/g) (pCivg)
. 0.024 +/-0.013 0.022 +/- 0.012 0.067 +/-0.030 - 0.055+/-0.039 | 0.451+/-0.30
Table 13
Evaluation of FSS Soil Sample Distribution
Location Number of Average Standard Range (pCi/g) Modified
Samples (pCi/g) Deviation Screening
(pCilg) Criteria
(pCilg)
FB/WIDE 1.64E-02 to
2.78E-
Grounds 401 2.78E-01 0.655 2.76E+00 11
Table 14

Fraction of Limit Evaluation of RL05-1870-2248

Fraction Of Limit Evaluation

RLOS-1870-2248

Analytical Result"
Parameter (pCi/g)
Co-60" 5.240E-02
Sr-90° 1.687E-0!
Cs-137 o %
Eu-152" 1.586E-01
Eu-154" 1.110E-01
Pu-238" 9.700E-03
Pu-239° 3.104E-01
Am-241" 5.173E-01
Pu-241° 2.771E+00
Fraction of Limit 6.990E-01

* - Activity Concentration based on MDA value in absence of a positive result
®_ Estimated, based on activity concentration of ratios of specific isotopes to
Cs-137 presented in Table 3.

©. Pu-241 is calculated using the values obtained form the ORIGEN2.1-

derived data values
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Attachment A
Post Final Status Survey Supplemental Evaluation

1. Introduction

On June 29, 2005. the Closure Services (CS) Characterization Crew pertormed a tinal
veri[ication scan survey of the Aftccted Filter Bed Area and the WIDE System excavation.
The CS Characterization Crew detected two (2) small areas of elevated residual radioactive
contamination that exceeded the DLV limit for the excavation. The DLV limit for the
scanning survey was 18,374 counts per minute (cpm). CS Characterization Crews then
directed the remediation of the two locations and then performed post-remediation scan
surveys and soil sampling. Post-remediation scans indicated successful removal of the two (2)
locations.

On June 29, 2005. the Independent Verification Contractor (IVC) performed verification
surveys of the Affected Filter Bed Area and the WIDE System excavation. The IVC collected
ten (10) soil samples from the excavation. Field screens were performed for each of the ten
(10) soil samples. Elevated concentrations of residual radioactivity were detected in two (2) of
the ten (10) screened samples. The IVC transterred the two (2) samples to the CS
Characterization Crew for analysis by the Onsite Radioanalytical Laboratory (RAL). The RAL
then returned the samples to the IVC. The IVC then sent all ten (10) samples collected from
the excavation to the Environmental Site Survey and Assessment Program (ESSAP) for
analysis.

The two (2) clevated samples collected by the 1VC originated from southwest quadrant of Grid
27 and the northwest quadrant of Girid 30. The IVC directed the CS Characterization Crew to
the locations that the two (2) sampics were obtained. The CS Characterization Crew then
directed the excavation and removal of material from the locations and then performed post-
rcmediation surveys.

On July 25. 2005, the IVC provided the DOE and Closure Services preliminary analytical
results of the eight (8) samples that did not exhibit elevated residual radioactivity above 11
pCi/g, following the field screen. Analytical results of three (3) of the eight (8) samples
exhibited elevated Cs-137 activity concentrations slightly above 11 pCi/g.

Closure Services performed an elevated area activity evaluation of the preliminary analytical
results reported by the IVC. The cvaluation indicated that the sample results were within the
acceptable guidance of NUREG/CR-5849 and available for unrestricted releasc.

2. Pre-1VC Remediation Activilies
Table A lists the results of the final verification survey performed by the CS Characterization

Crew within Grid 39. Soil samples and exposure rate readings were not obtained prior to
remediation as the two locations were immediately excavated and removed.
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Table A, Pre-Remediation Survey ]

1
i

Grid | Sample Walkover |
. _ Location Date Scan (cpm)
| 39NE 6/28/2005 | 26.000
39 NE | 6128/2005 36.000

Table B lists the results of the post-remcdiation surveys within Grid 39 that were performed by
the CS Characterization Crcw. Post-remediation surveys included walkover scans. exposure
ratc surveys. and collection of soil samples. Results of the post-remediation survey
demonstrated that the excavation and removal met the unrestricted relcase criteria.

Table B, Post-Remediation Survey

CS Sample Cs-137
1D Grid Sample Date Field Screen Walkover Exposure Activity
Location P (cpm) Scan (cpm) | Rate (uR/hr) Conc.
(pCi/g)
2127-
RLOS 2177 39 NE 6/29/2005 11,500 16500 13 9.08E-02
7128-
RO | sone 6/2012005 11,800 17500 13 2.90E-01
3. IVC Remediation Activities

Table C details pertinent information concerning the two (2) IVC samples that field screening
indicated elevated residual radioactivity. Analytical results reported by the RAL and the
ESSAP are included in the table,

Closure Services remediated the two (2) locations identified by the [VC. Table D presents the
post-remediation surveys performed following the excavation and removal of the two (2)
locations on June 29. 2005. Results of the post-remediation survey demonstrated that the
excavation and removal met the unrestricted release criteria.

4, Analysis of ESSAP Analytical Results

July 25. 2005, the [VC provided the DOE and Closure Scrvices preliminary analytical results
of the eight (8) samples that did not exhibit elevated residual radioactivity above 11 pCi/g.
following the field screen. Analytical results of three (3) of the eight (8) samples exhibited
elevated Cs-137 activity concentrations slightly above 11 pCi/g. Table E presents the
preliminary analytical results provided by the ESSAP Laboratory.

Table F summarizes the initial evaluation of the impact of each of the samples. As noted in
Table F, threc (3) of the eight (8) samples were determined to require turther evaluation as to
compliance to the unrestricted relcase criteria.
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Table C, Analytical Parameters of Elevated Field Screen Samples

ESSAP Analytical Parameters
ESSAP Sample Grid Sample | Am-241 Co-60 Cs-137 Eu-152 Eu-154
Sample Location | Lacation Date Activity | Activity | Actlvity | Activity Activity
D Conc. Con. Conc. Conc. Conc.
(pCig) | (pCilg) | (pCilg) | (PCiR) | (pCig)
044250001 Latitude 27 SW 6/28/05 0.57 0.03 10.59 -0.03 0.01
(N39%
58.0349
Longitude
(W83°%)
14.8148
044280002 | Latitude 30NW 6/28/05 0.30 0.01 8.63 0.01 0.01
(N39%
58.0240
Longitude
(W83%
14.8100
RAL Analytical Parameters
CS Sample Grid Sample | Am-241 Co-60 Cs-137 Eu-152 Eu-154
Sample ID | Location | Location Date Activity | Activity | Activity | Activity Activity
Conc. Con. Conc. Conc. Conc.
_(pCip | (pCi'p) (pCi’g) (pCi'g) (pCi'g)
Latitude | 27 SW 6/28/05 0.844 0.032(0ND) | 144 0.098(ND) | 0.069(ND)
(N39%)
58.0349
Longitude
(W83%)
14.8148
Latitude | 30 NW 6/28/05 0.309 0.016(ND) | 11.5 0.064(ND) | 0.043(ND)
(N39°)
58.0240
Longitude
(W83"
14.8100
Table D, Post-Remediation Survey of IVC Locations
CS Sample Grid Sample Field Screen Walkover Exposure Cs-137
1D Location Date (epm) Scan (cpm) | Rate (uR/hr) Activity
Conc.
(pCi/g)
RL05-2310- | Grid 27 SW 7/8/2005 7820 15200 15 1.72E+00
2625
RLOS5-2311- Grid 30 NW 7/8/2005 8420 17100 15 4.69E-02
2626 (ND)
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Table E, Remaining ESSAP Samples Analytical Parameters

ESSAP
Sample
ID

Sample
Location

Grid
Location

Sample
Date

Am-241
Activity
Conc.

(pCig)

Co-60
Activity

Con.
(pCip) |

044250003

Latitude
(N39%
58.0303
Longitude
(W83%
14.8082

26 SW

0.10

0.02

Cs-137
Activity
Conc.

(pCi')

1.26

Eu-152
Activity
Conc.

0.00

Eu-154
Activity
Conc.

i/

| (pCiR) | (pCVg) |

-0.18

044250004

Latitude
(N39%
58.0231
lL.ongitude
(W83%
14.8163

38 SL:

6/28/2005

0.03

0.00

0.12

0.00

-0.02

044250005

L.atitude
(N39%
58.0225
Longitude
(W83%
14.8146

39NE

6/28/2005

0.32

-0.01

25.59

0.04

0.01

044250006

Latitude
(N39°)
58.0210
l.ongitude
(W83%
14.8085

30 SE

6/28/20035

(8
wn

0.01

11.15

-0.02

-0.13

044250007

Latitude
(N39%
58.0453
lLongitude
(W83%)
14.8074

26 SW

672812005

0.01

10.07

0.63

044250008

Latitude
(N39")
58.0687
Longitude
(W83%
14.8764

58 NW

6/28/2005

0.02

0.02

0.06

-0.01

-0.02

044250009

Latitude
(N39%
58.075

Longitude

(W83%

14.8764

119 NE

6/28/2005

0.04

0.04

0.04

0.00

-0.08

0442500010

Latitude
(N39%
58.0411
Longitude
(W83%
14.8402

W of 77

6/28/2005

0.02

0.02

0.35

0.00

0.0t
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Table F, Disposition of ESSAP Preliminary Analytical Results

ESSAP Sample Location Grid Sample Evaluation
Sample Location Date
ID
044250003 Latitude (N39°); 58.0303 26 SW 6/28/2005 Sample results are below Table |
Longitude (W83°): values and modified screening
14.8082 criteria of 11 pCi/g for Cs-137
044250004 Latitude (N39"); 58.0231 38 SE 67282005 | Sample results are below Table |
Longitude (W83°): values and modified screening
14.8163 criteria of 11 pCi/g for Cs-137
044250005 Latitude (N39°); 58.0225 39NE 6282005 | Value exceeds the modified
Longitude (W83°); screening criteria of 11 pCi/g for Cs-
14.8140 137. Sample evaluated for greater
than 3 times the moditied screening
criteria as provided in NUREG/CR-
5849, Scction 8.5. Flevated arca
within acceptable limits.
044250006 Latitude (N39°): 58,0210 30SE 6/28/2005 | Value exceeds the modified
Longitude (W83%): screening criteria of 11 pCi/g for Cs-
14.8085 137. Sample evaluated for greater
than 3 times the modified screening
criteria as provided by NUREG/CR-
5849, Section 8.5. Elevated arca
within acceptable limits.
044250007 Latitude (N39°); 58.0453 26 SW 6/28/2003 Sample results are below Table |
: Longitude (W83°); values and modified screening
14.8074 criteria of 11 pCi/g for Cs-137. Sum
of Fractions performed with a value
tess then 1.0. Reported value within
acceptable limits.
044250008 Latirude (N3‘)°); 58.0687 S8 NW 6/28/2005 Sample results are below Table |
Longitude (W83%:; values and modified screening
14.8764 criteria of 11 pCi/g for Cs-137
044250009 Latitude (N39"); 58.075 119 NE 672872003 Sample results are below Table |
Longitude (W83%); values and modified screening
14.8764 criteria of i I pCi/g tor Cs-137
0442500010 Latitude (N39°); 58.0411 W of 77 6/282005 Sample results are below Table |
Longitude (W83°); values and modified screening
14.8402 criteria of 11 pCi/g for Cs-137

4.1 ESSAP Sumple Number 044250005:

Guidancc provided in NUREG/CR-5849 for elevated arca activity evaluations has been
performed for ESSAP Sample Number 0442S0005. The sample was collected from Grid 39
within the northeast quadrant. Reported activity concentration for Cs-137 was 25.59 pCi/g

Cs-137:

Section 8.5.2. Elevated Arcas of Activity: of NUREG/CR-5849 provides that:

*[f the limit for soil activity at any location is three times the average guideline
value...Areas of elevated activity between one and three times the guideline value are
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then tested to assure that the average concentration is less than (100/A) "~ times the

guideline value. where A is the area of the elevated activity in m*.”

As discussed in the Draft Final Status Survey Report for the area of concern. the modified
screening criterion is 11 pCi/g Cs-137,

As provided by Section 8.5.2 of NUREG/CR-5849, the Cs-137 activity concentration was first
calculated for the areas within Grid 39 that were exclusive of the elevated location. Table G
presents the location of each of the samples and the average concentration. The average Cs-
137 activity concentration was also calculated for the northeast quadrant using the three
reported samples and then used to calculate the average of Grid 39.

Table G, Elevated Activity Evaluation of ESSAP 004425005

CS Sample ID Location Samples Date Cs-137 Activity Conc.
(pCi’g)

RLO3-1869-2247 Grid 39 NE 6/14/2005 9.89E-01
RL03-2127-2431 Grid 39 NE 6/29/2003 9.08E-02
RL03-2128-2432 Grid 39 NE 6/29/2005 2.90E-01
Average Cs-137 Activity (pC/g) for Grid 39 NE 4.56 E-01

RLO5-1870-2248 Grid 39 NW 6/14/2005 7.76E+00
RLO3-1925-2262 Grid 39 SE 6/3/2005 2.68E+00
RLO5-1612-1985 Grid 39 SW 6/3/20035 6.25E-01

Average Cs-137 Aciivity (pCilg) for Grid 39 2.88 E+00

ESSAP [D 004425005 | Grid 39 NE | 6/28/035 2.559 E+01

The surface area of the elevated activity location was assumed to be at least one-seventh that of
the entire grid:

Aclevated activiy = (1/7) (Agria)

Adesated aciviey = (1/7)(100 m? )

Aclevated aciiviy = 14.29 m’ )
The average activity concentration of Cs-137 within the elevated arca is sct equal to the
ESSAP Samplec Number 044250005 analytical resuit of 25.59 pCi/g for Cs-137. The permitted

average activity concentration for the area of elevated activity is then calculated using the
modified screening criteria for Cs-137 of 11 pCi/g.

X clevated arca average cone (100/ Aclevated a:tiviry)l/: x 11 PCi/ g Cs-137
X elevatcd area average cone = (100/14.29 m’)"* x 11 pCi/g Cs-137
X clevated area average cone = 29. 1 5 pCi/g Cs-137

ESSAP Sample Number 0442S0005 analytical result of 25.59 pCi/g for Cs-137. is less that the
permitted average activity of 29.15 pCi/g for Cs-137.
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The weighted average activity concentration for Cs-137 for Grid 39, including the elevated
area of activity, is calculated as:

X, = [2.88 pCi/g [1-(14.29/100)]] + [25.59 pCi/g [14.29/100]]
X, = 247 pCilg +3.66 pCilg
Xw = 6.13pCilg

The weighted average activity concentration for Cs-137 is less than the modified screening
criteria of 11 pCi/g for Cs-137.

4.2 ESSAP Sample Number 044250006

Guidance provided in NUREG/CR-5849 for elevated area activity evaluations has been
performed for ESSAP Sample Number 044250006. The sample was collected from Gnd 30
within the southeast quadrant. Reported activity concentration for Cs-137 was 11.15 pCi/g for
Cs-137:

Section 8.5.2. Elevated Areas of Activity; of NUREG/CR-5849 provides that:

*If the limit for soil activity at any location is three times the average guideline
value,..Areas of elevated activity between one and three times the guideline value are
then tested 10 assure that the average concentration is less than (100/A)'? times the
guideline value. where A is the area of the elevated activity in m?.”

As discussed in the FFinal Status Survey Report for the area of concern, the modified screening
criteria is 11 pCi/g for Cs-137.

As provided by Scction 8.5.2 of NUREG/CR-5849. the Cs-137 activity concentration was first
calculated for the areas within Grid 30 that were exclusive of the clevated location. Table H
presents the location of each of the samples and the average concentration. The average Cs-
137 activity concentration was also calculated for the northwest quadrant using the two
reported samples and then used to calculate the average of Gnd 30.

Table H, Elevated Activity Evaluation of ESSAP 004425006

CS Sample ID Location Samples Date Cs-137 Activity Conc.
(pCi/g)

RL05-1702-2062 Grid 30 NW 6/15/2005 4.46E-02 (ND)

RLO5-2311-2626 Grid 30 NW 7/8/2005 4.69E-02 (ND)
Average Cs-137 Activity (pCi/g) for Grid 30 NW 4.37E-02
RL0O5-i924-2261 Grid 30 NE 6/15/2005 3.93E+00
RLOS5-1710-2066 Grid 30 SE 62112005 3.42E+00

RLOS-1717-2073 Grid 30 SW 6/17/2005 9.41E-01

Average Cs-137 Activity (pCi/g) for Grid 30 2.08E+00
ESSAP 1D 004425006 | Grid 30 SE | 6/28/05 1115 E+0]

The surtace arca of the clevated activity location was assumed to be at least one-fifth that of
the entire grid:

FINAL FSSR for Remaining Affected Areas Within the Filter Beds Including the WIDE System, Rev. |
June 16, 2006




Aclevated activity = (1/5) (Agrid)

Aclc\aled activity = ( 1/5)( 100 n]z )

Aclc\alcd activity 20 m2 )
The average activity concentration of Cs-137 within the elevated area is set equal to the
ESSAP Sample Number 044280006 analytical result of 11.15 pCi/g for Cs-137. The permitted
average activity concentration for the area of elevated activity is then calculated using the
moditied screening criteria for Cs-137 of 1 | pCi/g.

X elevated arca average cone ( I OOIAeIcvulcd acli\'i()')l/: x 1l pCi/g Cs-137

X clevated area average cone = ( ]00/20 I'n2 )V x 1l pCl/g Cs-1 37

X clevated area average conc 24.64 pCi/g Cs-137

ESSAP Sample Number 044250006 analytical result of 11.15 pCi/g for Cs-137. is less that the
penmitted average activity of 24.64 pCi/g tor Cs-137.

The weighted average activity concentration for Cs-137 for Grid 30. including the elevated
area of activity, is calculated as:

X, = [2.08 pCifg [1-(20/100)]) + [11.15 pCi/g [20/100]]
Xw = 1.66pCilg +2.23 pCilg
Xw = 3.89pCilg

The weighted average activity concentration for Cs-137 is less than the modified screcning
criteria of 11 pCi/g for Cs-137.

4.3  LESSAP Sample Number 044250007
A “fraction of limit” evaluation was performed using the preliminary analytical results of

ESSAP Sample Number 0442S0007. Preliminary analytical results are 10.07 pCi/g for Cs-
137. Table I presents the results of the evaluation.
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Table I, Fraction of Limit Evaluation for ESSAP 044250007
Analytical Parameter ESSAP 044250007 Result (pCi/g)"
Co-60 1.000E-02
Sr-90° 2.189E-01
Cs-137 1.007E+01
Fu-152 6.300E-0t
Eu-154 0.000E+00
Pu-238° 1.259C-02
Pu-239° 4.028E-01
Am-241 8.300E-01
Pu-241° 3.596C+00
Fraction of Limit 9.057E-01
? - Activity Concentration based on MDA value in absence of a positive result
®_ Estimated. based on activity concentration of ratios of specific isotopes to
Cs-137.
¢ - Pu-241 is calculated using the values obtained form the ORIGEN2.1-
derived data values

5. Conclusion

The cvaluation performed following the guidance of Section 8.5.2 of NUREG/CR-3849 and
the “fraction of the limit” calculation indicate that the ESSAP sample results are within the
established release criteria.
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