Final Certificate of Completion Final, June 29, 2206
ECCA&E2 Closure Services, LLC Contract No. DE-AC24-040H20171

—— e _—____ —

Attachment A
Final Status Survey Report #1 Documentation

(UNDER SEPARATE COVER)



FINAL

COLUMBUS CLOSURE PROJECT
CHARACTERIZATION AND FINAL STATUS
SURVEY REPORT
FOR THE JN-4 NORTH GROUNDS AREA

o - =
RCWIALON -

lune 16, 2006

Prepared by

ECC & EX Closure Services
| 425 State Route 142 East
West Jetterson, OH 43162

Contraet Number: DE-AC24-0400H20M T




Final Characterization and Final Status Report for the JN-4 North Grounds Area

Revision Data Compiled By:

R - - p
e CoT T — e
AR ool 00
- d - B {
Randy Parsons, Characterization [Lead Date

FSS Report Written By

A - [
P (Y S // -

Keith Anderson. Site Radiation Safety Officer

Date

-'\pnr(‘%'u:d By:

<’ZLA[Q June VT, 20840

Glenn chdqr;sgh. Project Manager

Date

('/7/ ”t/,—"l/ % o S AV
Dave Garber. Quality Assurance Manager Date

SISO D FEPIESCREs ONS Fey istans ta this document that may retlect comments revened by the U8 Depantment of Foergy
Banele Mamoral Insttute, and the Oak Ridee Instunste for Neieace and Education cORISE Y As such, onrginzd data compilatien and
drsthiee mas have been by other Fmplosees, Representatives, or Subeontracters of LUK F2 Closure Senvices. DLU natspeaitically

represenied by osawd Signaton Page

f-ina. Characterization and Final Status Report for the IN-4 North Grounds Area Revision 2
June 16, 2006 Puase nt
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This report is a work prepared for the United States Government by ECC & E2 Closure
Services. LLC. In no event shall either the United States Government or ECC & E2
Closure Services, LLC have any responsibility or liability for any consequences of any
use, misuse, inability to use, or reliance upon the information as uscd by other partics
contained herein, nor does it either warrant or otherwise represent in any way the
accuracy, adequacy, efficacy. or applicability of the contents hereof to other parties.
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1.0 Introduction

This report contains the final status surveys (FSS) of the JN-4 North Grounds Arca
located at the Columbus Closure Project (CCP), 1425 State Routc 142 Last, West
Jefferson. OH 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 (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 and
performed under Work Instruction 2806 (Closure Services. 2004).

The intent of this final status survey report is to provide a complete and unambiguous
record of the radiological status of the JN-4 North Grounds Area. Sufticient 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 the excavation. Information
in this rcport 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 (inal status survey report is presented with minimal
information incorporated by reference. This final status survey report has been gencrated
following the comprehensive, annotated outline presented in Chapter 9 of NURLEG-5849
(ORAU. 1992).

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 Engincering
District to perform atomic energy rescarch and development (R&D) activities. BCO
performed nuclear materials rescarch and development at privately-owned facilities for
the Manhattan Enginecring District and its successor agencies — the Atomic Energy
Commission (AEC), the Energy Research and Development Agency (ERDA). and the
Department of Energy (DOE). Research and development continued until 1988 (Battelle.
2003a).

The BCO facilities at the King Avenue Site. Columbus. Ohio, and the West Jefterson
North (WJIN) and South (WJS) Sites. West Jefferson. Ohio. became partially
radiologically contaminated as a result of the R&D activitics. Decontamination of the
King Avenuc and WIS Sites has been completed and activities continuc at the WIN sitc.
The DOL. as the successor to the AEC and the Government’s carlier work. is the agreed
party with predominant liability and responsibility for decontamination and
decommissioning (D&D) of the BCO facilitics (Battelle. 2003a). The Assistant Secrctary
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for Nuclear Energy of the DOE accepted the decontamination and decommissioning
(D&D) of the WIN into the DOE’s Surplus Facilitics Management Program as a major
project (DOE, 1986). The DOE is the agency funding and managing the cleanup of the
WIN (Battelle. 2003a). |lowever, the site is not a DOE-owned facility.

BMI holds U.S. Nuclear Regulatory Commission (NRC) license number SNM-7. BM|
has continually operated and conducted D&D activities in full compliance with this NRC
license. The BMI Decommissioning Plan for the WIN site does not serve as a
declaration to terminate SNM-7, but establish the critcria for performing D&D activities.
The end goal of the BMI Decommissioning Plan is 1o reach unrestricted use conditions
for the site (Battelle, 2003a).

The DOE has contracted ECC&E?2 Closure Services. LLC (Closure Services) to safely
remove DOE radioactive materials and contamination from the WJN 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 JN-4 North Grounds Arca to
demonstrate the area is 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 Avenuc sitc and five at the
WIN site. The CCP is the successor of the BCLDP. The WIN sitc has one permancent
structure (Well House). 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 JN-4 facility was previously decommissioned and is now a
research lacility. Figure 1 shows the JN-4 facility in relation to the CCP site.

2.1  Area Description

The JN-4 North Grounds Area is a parcel of land located north of JN-4. The arca
encompasses the land located between the parking lot and the physical structure of JN-4.

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

Affected Areas: Areas that have potential radioactive contamination (based on
plant operating history) or known radioactive contamination (based on past or
preliminary radiological survcillance). 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 materials were buried. Areas immediately surrounding or
adjacent to locations where radioactive materials were used, stored, or buried are
included in this classification because of the potential for inadvertent spread of
contamination.

Unaffected Areas: All areas not classified as affected. These areas are not
expected to contain residual radioactivity. based on knowledge of site history and
previous information.

The IN-4 North Grounds Area was characterized in 2000 and 2001. Analyses of the soil
samples demonstrated radionuclide concentrations consistent with background. The JN-4
North Grounds Area is considered an unaffected area based on these results and the
history of JN-4. However, the contract between Closure Services and the DOE requires
the area be subject to the 100% surface scan required by an attected area final status.
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3.0 Decommissioning Activities

3.1 Decommissioning Objective

The objective of the final status survey performed on the JN-4 North Grounds Area was
to statistically demonstrate that the area is free from residual radioactive contamination
that would not make it suitable for unrestricted rclease. The objective of the survey was
also to validate previous data and provide assurance that the arca satisfies the
requircments for unrestricted release. The area is determined to be tree 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, 1993A). Table 1
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 implementation of the final status survey of the area adhered to the
requirements the Final Status Plan (DD-97-02) (Battelle, 2000) and Work Instruction
2806 (CS. 2004)

4.1 Sampling Parameters

Characterization samplces of the JN-4 North Grounds Area were taken in 2000 and 2001
by dividing ten by ten meter grids in four quadrants and taking samples from each
quadrant in accordance with DD-97-02. Closure Services performed confirmation
sampling at a rate of one sample per grid in accordance with Section 6.4 of DD-97-02.
Analyses of samples by gamma spectroscopy were performed by the Onsite
Radioanalytical Laboratory (RAL).

4.2 Major Contaminants Identified

The characterization of the JN4 North Grounds Area 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). and Pu-239. Cs-137 isused as a
surrogate for the other RCOC present in the soils as it typically accounts for 64 percent of
the total radio isotopic activity. Further, the release criteria set for Cs-137 is considered
conservative for the decommissioning activities. The surrogate relationship of Cs-137 to
other RCOCs was calculated using data presented in Table 2. Table 2 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
release surveys of the IN4 North Grounds. 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
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 JN4 North Grounds
are presented at the lower portion of Table 2.

No radioisotopes were detected above background levels.

4.2.1 Guidelines Established

Table 1 presents the guidelines for residual radioactivity concentrations for soil and solid
volumes as applied to the JN-4 North Grounds Area. Criteria for residual radioactivity
concentrations in soil are defined in a number of reterences. DOE Order 5400.5, Section
1V.a.2 provides generic guidelines for residual concentrations of Ra-226. Ra-228, Th-

! Battelle. Radiological Status of Ahandoned Filter Bed Prescniarion, hup://www.ohio.doe.gov/ccp_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 1o calculate the activity
concentrations of the isotopes of concemn.
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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 guidancc for soil radioactivity concentration guidelines for natural, enriched and
depleted uranium are also utilized. Table 1 compiles soil residual radioactivity
concentration guidelines to be utilized by the CCP. Table 1 values have been generated
primarily from the various rcference 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 Cs-137 surrogate ratios from
Table 2, and a 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. This provides a moditied screening criteria of
11 pCi/g.

Exposure rates were compared to the 5 pR/hr above mean background limit listed in DD-
97-02. Rev. 0. The calculated mean background exposure rate and the 95 percent
confidence intervals used for the CCP grounds are 8 + 2 uR/hr. This value correlates to
the background exposure rate values presented in annual environmental reports for the
CCP. Data collected from trench-like culverts located on Battelle property unassociated
with site operations indicate a geometry effect, increasing the exposure rates inside the
trenches by 3 10 5 uR/hr.
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5.0 Equipment and Procedures

5.1 Equipment

Survey instruments sensitive to gamma radiation are used to monitor surfaces for residual
radioactive materials. Ludlum Model 44-10 two-inch by two-inch sodium iodide
detectors with Eberlinc ESP-2 meters were used to scan the grounds. Ludlum Model 19
exposure rate meters were used to obtain microRoentgen per hour measurements.

Other instrumentation used in the Onsite Radioanalytical Laboratory (RAL) to support
the final status survey includes:
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 [.B5100 Simultancous Alpha and Beta Gas Proportional
Counter to count smear samples

5.2 Scanning Minimum Detectable Activities

Scanning minimum detectable concentrations (MDC,p) is determined to demonstrate
that the MDCq.., is less than the modified Cs-137 screening criteria. The MDCyyy is
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 efficiency of
0.5. The ambient background in the arca was 27.000 counts per minute (cpm). The
following is the calculation of the MDCicyp:

b; = (27,000 cpm) x (1 sec) x (1 min/60 sec) = 450 counts
MDCR = (1.38) x (,/450mums ) x (60 scc/Imin) = 1756 cpm
MDCRuneyor = 1756 cpm/ V0.5 = 2483 ¢pm
MDER = 2483 cpm/(900 cpm/pR/hr) = 2.76 uR/hr
< e 2.76 R I hr
MDCcan = 5pCil g)y¥ ————=10.6pCi/
* Ty pHITE

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 of
training is maintained by CCP Project Records.

The following plans and procedures were utilized for the surveys:
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DD-93-19. Rev. 5 Decommissioning Plan. Battelle Memorial Institute Columbus
Operations

DD-97-02. Rev. 0 Radiological Characterization and Final Status Plan for BCLDP
West Jefferson Site

SC-SP-004.2, Rev. 3 Manual and Mechanical Collection of Surface and Subsurface Soil
Samples in Support of Site Characterization

WI1-2806 Excavation and Trench Sampling and Survcys
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6.0  Survey Findings

6.1 Exposure Rate Surveys

The calculated mean background exposure rate and the 95 percent confidence intervals
used for the CCP grounds are 8 + 2 uR/hr. The exposure rate readings taken for the JN-4
North Grounds Arca are presented in Table 3. The exposure rate readings wcre
individually compared to the mean background value of 8 + 2 pR/hr in order to show
compliance with the 5 uR /hr above background release criterion (grounds exposure rate
surveys must be less than or equal tol3 pR'hr to be compliant. trenches, less than or
equal to 18 uR/hr). The average one meter grounds measurement was 16.7 pR/hr. the
minimum mecasurement was 14 uR/hr and the maximum measurement was 20 uR/hr.
The increased exposure rate in the arca is attributable to the arca’s proximity to Building
JN-1. Building JN-1 is the hot cell facility and is in active decontamination and
decommissioning. Routine exposure rate surveys performed ot the area north of Building
JN-1 and immediately south of thc JN-4 North Grounds averaged 32 + 19 uR/hr as noted
in Table 8.

Closure Services subsequently performed external exposure rate surveys of the IN-4
North Grounds following the demolition and removal of Building JN-1. The results of
these surveys are compliant with the exposure rate release criteria and are included in the
Final Status Survey Report for Remaining Land Areas Inside the WJN Site Restricted
Area.

6.2 Sampling

Samples of the JN-4 North Grounds Area were taken in 2000 and 2001 at a rate of four
per ten by ten meter grid in accordance with Section 6.3.3 of DD-97-02, Rev. 0. The
samples were taken at various depths, to a depth of one meter past any suspect
contamination. Soils samples were screened in accordance with Section 4.0 of DD-97-
02. Soil samples which exhibited the highcst screening values were sent to the RAL for
analysis. A summary of the 2000 and 2001 screening values and Cs-137 results is
presented in Table 4. Closure Services sampled each grid for confirmation of the 2000
and 2001 data in accordancc with Section 6.4 of DD-97-02. Table S presents all
radionuclides activities and minimum detectable activities of the Closurc Services
analyses.

Cesium-137 is utilized as a surrogate for determining compliance to the cleanup criteria
presented in Table 1. The CCP has consistently 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 thc lowest cleanup criteria for 15 pCi/g.
The calculation of the Cs-137 surrogate value is performed utilizing sample results
obtained prior to remediation of the area in question. Table 2 presents the results of the
pre-remediation samples of the filter bed and are not associated with the IN-4 North
Grounds.
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Compliance to the cleanup criteria presented in Table 1 is demonstrated through a
“fraction of limit.” The total quantity and activity concentrations arc calculated using the
average isotopic ratios of radionuclides to Cs-137 as obtained for the filter beds. with the
exception of Plutonium (Pu)-241 (Battelle, 2003b). Pu-241 is calculated by applying a
ratio to sum of Pu-238 and Pu-239 (obtained from ORIGEN 2.1 dcrived values, Battelle,
2003c). resulting in a Cs-137 to Pu-241 ratio of 2.8. See Table 2. Results for cobalt-60,
Cs-137. strontium-90, europium-152 and 154. Pu-239. 240 and 24 1. and americium-241
are compared to the respective relcase criteria and a “fraction of limit” calculated. The
“fraction of limit" is determined by summing the ratios of each isotopic concentration to
the respcctive release limit. The sum of ratios must be less than one to meet sample
release criteria. This ratio has been used in past technical basis documents which have
been reviewed and approved by the NRC and licensee. A modified screening criteria for
Cs-137 is set at 11 pCi/g by calculating a sum of ratios for the RCOCs using the Cs-137
surrogate ratios presented in Table 2. The “fraction of limit” for the JN-4 North Grounds
Area samples was not calculated due to the low concentrations of Cs-137 in respect to the
modified screening criteria. The following table summarizes the Cs-137 results.

Location | Number | Average | Standard Range Comparison | Modified
of (pCi/g) | Deviation (pCi/g) Value Screening
Samples (pCilg) (pCifg) Criteria
(pCi/g)
2000 - 87 0.08 0.04 0.01-0.17 N/A 1
2001 Data
2005 Data 16 0.07 0.03 0.03-0.16 0.09 11

Statistical analyses were performed on the surface soil sample data in accordance with
Section 6.4.3 of DD-97-02. Rev. 0. As stated in §8.5 of NURLEG/CR-5849, the EPA has
recommended applying the calculated value of p,, relative to a guidcline value. at a
desired level of confidence. The value of pg is compared to the guidceline 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 3% that the p, will pass the test. when the true
mcan activily level exceeds the guideline value. The calculated the p. for Cs-137 of
0.09 pCi/g, was less than the moditied screening criteria of 11 pCi/g. The calculation is
presented as Table 6.

6.3 Scanning Measurements

Scanning measurements of the JN-4 North Grounds Area were performed with a two inch
by two inch sodium iodide detector in accordance with Section 6.3.1 of DI)-97-02. The
decision level value (DL V) for the scanning of open grounds and trenches is sct 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 cxceed the DLV require
additional radiological mcasurcments.

The JN-4 North Grounds Area grounds surveys exceeded the DIV, but exhibited
uniformity and a direct correlation with the exposure rate survey. Survey results are
presented as Table 7. Closure Services elected to perform additional surveys of the IN-4
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North Grounds once the demolition and removal of Building JN-1 was completed. These
additional surveys will be included in the Final Status Survey Report for the Remaining
Land Areas Inside the WIN Site Restricted Area.
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7.0 Conclusions

The characterization and final status survey results demonstrate that the radiological
endpoint criteria objectives ot the NRC-approved Decommissioning Plan have been met
for the JN-4 North Grounds Area addressed by this etfort. (Battelle. 2003) Reported
analytical results for media samples obtained from the area arc below the residual
radioactivity concentrations for soil and solid volumes as presented in Table 1.

Remaining soil contamination levels arc below those in D1)-93-03. Rev. 0. **Volumetric
Release Criteria Technical Basis Document for the Battelle Columbus Laboratory
Decommissioning Project™ (Battelle, 1993A). The decommissioning objective has been
satisfied. The final status survey performed on the JN-4 North Grounds area statistically
demonstrates that previous remcdiation of the area was successtul and that the area meets
the residual radioactive contamination criteria for unrestricted release.
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Figure 2
JN-4 North Grounds Area Map
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Figure 3
JN-4 North Grounds Area Grid Map
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TABLES
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TABLE 1

BCLDP GUIDELINES FOR RESIDUAL
RADIOACTIVITY CONCENTRATIONS FOR SOIL AND SOLID VOI.UMES

King Avenue West Jefferson
Concentration Concentration

Radionuclide® (pCirgy™ (pCirg)™
Natural Uranium 10" na'®
Enriched Uranium 30" 30"
Depleted Uranium 3510 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 gD g
Cs-134 na 33
Cs-137 15 15
C-14 940 940
Eu-152 na 36
Eu-154 na 32
Eu-135 na 1.800
Fe-55 na 2.7E+07
H-3¢ 41.000 38,000
1-129 na 13
Mn-34 na 61
Ni-39 na 1.3E+07
Ni-63 na 4 9L+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 258
Pu-241 na 25
Pu-242 na 259
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King Avenue West Jefferson
Concentration Concentration
Radionuclide™ (pCifg)™ (pCilg)®™

Ra-226 (0-15 em of soil) 5t43 na
Ra-226 (>15 cm of soil) [543 na
Ra-228 542 na
Ru-106 na 180
Sb-125 na 118
Sm-151 na 6.700
Sr-90 54 52
Th-228 29 na
Th-230 59 na
Th-232 58 na

Table 1 Notes and References

Notcs:

Activity 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 |.

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

Indicates that this radionuclide is not expected to be found at the indicated site.
Difference in tritium activity concentrations are due to the difference in depths of the water

tables at two sites. The water table depth at King Avenue is deeper than that at West
JefYerson.

References:

(5]

Fina! Characterization and Final Status Report for the JN-4 North Grounds Arca
June 16, 2006

Options | and 2 of the Branch Technical Position, "Disposal or Onsite Storage of Thorium
or Uranium Wastes trom Past Operations” (46 FR 3206). October 23, 198)).

NRC Memorandum, "Acceptable Cleanup Criteria and Practices for Decontamination and
Decommissioning (License No. SNM-7)" dated April 17. 1992, 10 Harley L. Toy. License
Coordinator and Manager, Nuclear Sciences, Battelle Memorial Institute from J.W.N.
Hickey. Chief, Fucl Cycle Safety Branch, Division of Industrial and Medical Nuclear
Safety, Office of Nuclear Material Safety and Safeguards.

DO 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 2

Cesium-137 Surrogate Anslysis Data & Modified Cs-137 Sareening Critenia

Samplo 1D (a.b) C5-137 Acuvily Co-00 Activity Eu-152 Activity Eu-154 Activity Am-241 Actwity (b) S1-90 Activity Pu-238 Aclivity P1-238 Activity
{pCig) (pCvg) (pClg) {pC¥g) (pCv¥g) (pCig) {pCip) {pCig)
16741 40.1 0.05 <0.096 <0.053 1.38 g <0.172 «<0.008 0.053
18746 216 0.04 <0.079 <0.051 1208 <0.184 0.020 09
16747 26.1 006 <0077 <() 048 0899 <0175 <0.011 0.116
16751 8 <0 D24 <0 068 <0.047 0.93g <0.151 0.021 D 496
16752 39.1 0.06 <0.086 <0.046 1074 8 <0 187 0.131 5822
16607 74.2 0.28 7.28 0.65 110 a 0.59 0.0213 0.628
168608 18.7 0.07 4.03 0.26 047 8 <0.180 0.018 0.287
18668 416 0.08 <0.088 «<0.061 2,59 a NA 0.038 1.846
16086 38.1 0.07 <0 050 <0.031 4Ma NA 0135 384
19079 11.7 0.17 802 0.64 0.018 4.39 <0.016 0034
19000 324 «<0.018 0.562 <0.053 <0.016 0.1 <0.019 <0.017
Average 31.99 0.084 1.857 0.176 22 0697 0.04 1.276
Modified Cs-137 S ing Criteria
Calculated Cs-137 Surrogate Ratio (c) Cleanup Critenia (pCig) Surogate Activity (pClg) Si d Ralio
Cs-137/Co-80 381 Cs-137 15 1 0.73
Cs-137/Eu-152 17 Co-80 ] 0.0268684026 0.00
Cs-137/Eu-154 182 Eu-152 36 0638543285 0.02
Cs-137Am-241 15 Eu-154 32 0.080518912 0.00
Cs.137/5¢-90 46 Am-241 30 0750486402 0.03
Cs-137/Pu-238 800 Sr-00 5 0.237605502 005
Cs-137Pu-239 25 Pu-238 25 0.013754298 000
Cs-137/Pu-241 (d) 28 Pu-239 25 0438702113 002
Pu-241 25 3.020571429 018
Unvly Rule (e) 1.00

Nolus:

(a) Batislie reponad analytical rosulls of samples obizined from the filter bod aroa between March and September 2000.
(0) Reported data obtained from gamma spectroscopy analysis

{c )} Surrogate rato caicutated Dy dividing average Cs-137 actwity by aversge schivity of 15010po of concem
(0) Pur241 18 calcutated Dy applying 8 rabo 10 sum of PL-238 and Pu-230 {oblained trom ORIGEN 2 1 denved values, Battele, 2003¢), resuiing in 8 C8-137 to Pu-241 rato of 2.8.
{(0) Unity Rule uppiiad 10 surTOQact caiculated scivity resulling m modfied Cs-137 screening lavel of 11 pCig
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Table 4

2000 and 2001 JN-4 North Grounds Area Soil Analytical Results

Screen Cs-137
Grid Location | Results(cpm) | Results (pCi/g)
10-Yard NE Surface 10000 N/A
40-Yard NE@ 1m 10300 N/A
10-Yard SE Surface 10300 8.87E-02
10-Yard SE@1m 10400 1.22E-02
10-Yard NW Surface 10300 N/A
10-Yard NW@ 1m 10200 N/A
10-Yard SW Surface 10300 N/A
10-Yard SW@ 1m 10000 N/A
11-Yard NE Surface 11000 1.06E-01
11-Yard NE@ 1m 10700 1.65E-01
15-Perimeter SE Surface 10900 N/A
15-Perimeter SE@ 1m 11000 N/A
15-Perimeter SW Surface 11300 9.25E-02
15-Perimeter SW@ 1m 11100 6.09E-02
15-Perimeter NE Surface 10400 N/A
15-Perimeter NE@ 1m 10500 N/A
15-Perimeter NW Surface 10700 N/A
15-Perimeter NW @ 1m 10300 N/A
16-Perimeter SE Surface 10900 1.32E-01
16-Perimeter SE@ 1m 11200 1.07E-01
16-Perimeter SW Surface 10900 N/A
16-Perimeter SW @ 1m 11000 N/A
16-Perimeter NE Surface 10800 N/A
16-Perimeter NE@ 1m 10400 N/A
16-Perimeter NW Surface 10600 N/A
16-Perimeter NW @ 1m 10400 N/A
17-Perimeter SE Surface 10900 3.10E-02
17-Perimeter SE@ 1m 11100 8.39E-02
17-Perimeter SW Surface 10800 N/A
17-Perimeter SW @ 1m 11100 N/A
17-Perimeter NE Surface 10300 N/A
17-Perimeter NE @ 1m 10800 N/A
17-Perimeter NW Surface 10500 N/A
17-Perimeter NW @ 1m 10500 N/A
18-Perimeter SE Surface 10800 N/A
18-Perimeter SE@ 1m 10500 N/A
18-Perimeter SW Surface 11400 9.81E-02
18-Perimeter SW @ 1m 11000 N/IA
18-Perimeter NE Surface 11200 N/A
18-Perimeter NE@ 1m 11100 1.05E-02
18-Perimeter NW Surface 11200 N/A
18-Perimeter NW @ 1m 11100 NI/A
19-Perimeter SE Surface 11200 N/A
19-Perimeter SE@ 1m 11100 N/A

Page 1 of 2




Table 4

2000 and 2001 JN-4 North Grounds Area Soil Analytical Results

Screen Cs-137
Grid Location | Results(cpm) | Results (pCil/g)
19-Perimeter SW Surface 11400 N/A
19-Perimeter SW@ 1m 11400 4.54E-02
19-Perimeter NE Surface 11300 N/A
19-Perimeter NE@ 1m 11200 N/A
19-Perimeter NW Surface 11500 6.13E-02
19-Perimeter NW @ 1m 11100 N/A
20-Perimeter SE Surface 11300 4.04E-02
20-Perimeter SE@1m 11000 1.91E-02
20-Perimeter SW Surface 11000 N/A
20-Perimeter SW@ 1m 10800 N/A
20-Perimeter NE Surface 11000 N/A
20-Perimeter NE@ 1m 10600 N/A
20-Perimeter NW Surface 11200 N/A
20-Perimeter NW @ 1m 10900 N/A
JN4-08 SE Surface 9900 N/A
JN4-08 SW Surface 10400 N/A
JN4-08 NE Surface 10200 N/A
JN4-08 NW Surface 10400 1.33E-01
JN4-09 SE Surface 10000 N/A
JN4-09 SW Surface 9630 N/A
JN4-09 NE Surface 10000 N/A
JN4-09 NW Surface 10100 1.46E-01
JN4-10 SE Surface 10100 N/A
JN4-10 SW Surface 10100 N/A
JN4-10 NE Surface 10200 N/A
JN4-10 NW Surface 10700 1.10E-01
JN4-11 SE Surface 10000 N/A
JN4-11 SW Surface 10100 1.35E-01
JN4-11 NE Surface 10000 N/A
JN4-11 NW Surface 10000 N/A
JN4-12 SE Surface 10300 1.29E-01
JN4-12 SW Surface 10200 N/A
JN4-12 NE Surface 10000 N/A
JN4-12 NW Surface 10000 N/A
JN4-13 SE Surface 10200 N/A
JN4-13 SW Surface 10500 7.00E-02
JN4-13 NE Surface 10300 N/A
JN4-13 NW Surface 10100 N/A
JN4-14 SE Surface 10700 6.30E-02
JN4-14 SW Surface 10400 N/A
JN4-14 NE Surface 10400 N/A
JN4-14 NW Surface 10100 N/A
JN4-15 SE Surface 10000 5.27E-02
JN4-15 NE Surface 9850 N/A
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Table §
2005 JN - 4 North Grounds Area Soil Analytical Results

Pagetof 3
L RL05-0129-0854 Grid 4-08 Surface RL05-0130-0855 Grid 4-09 Surface RL05-0131-0856 Grid 4-10 Surface |
Analytical: |- - Result " 2o m @ 20MDA '| Resut | 20 | ° " 2’0 MDAY ".U:-i‘ " Result.’ ,\g" 220 wk] . - 20:MDA %
- Parametr | (pCilg) VTR w [F BON)e |~ (Og) ™  BCuEy | e~ toCva) TG T (poig
L 'Betl -7.40E-02 1.34E-01 2.24E-01 1.94E-02 1.35E-01 2.37E-01 -2.78E-02 1.45E-01 2.48E-01
K40 . 1.28E+01 1.48E+00 2.49E-01 1.34E+01 1.55E+00 2.67€-01 1.53E+01 1.73E+00 2.28E-01
- Co-58 - -2.T4E-02 1.60E-02 2.37E-02 -1.21E-02 1.47E-02 2.44E-02 -1.88E-02 1.78E-02 2.88E-02
ICo60: -9.19E-03 1.58E-02 2.62E-02 3.09€-03 1.68E-02 3.04E-02 1.51E-03 1.70E-02 3.04E-02
Wiy 2085 - -2.57E-02 4.28E-02 5.92E-02 -4.28E-02 4.63E-02 6.04E-02 1.44E-02 3.85E-02 6.14E-02
' jeSh-126: . 4.5TE-02 4.89E-02 8.85E-02 -8.37E-03 4.71E-02 8.09E-02 8.76E-03 4.51E-02 7.93E-02
S'qm-.fsit “r] -5.77E-03 1.86E-02 3.19E-02 -1.61E-02 1.89E-02 3.14E-02 -4.69E-03 2.00E-02 3.44E-02
'Cs-134’ " 1]  -1.96E-03 1.67E-02 2.45E-02 -6.19E-03 1.70E-02 2.44E-02 4.67E-03 _1.66E-02 2.40E-02
| aCs-13TE 6.15E-02 2.90E-02 3.62E-02 7.59E-02 2.44E-02 2.82E-02 -7.91E-03 2.00E-02 3.32E-02
= ¢ 'Eg152. .2 -8.02€-02 6.73E-02 9.27E-02 -2.51E-02 6.82E-02 9.42E-02 -2.79E-02 6.88E-02 9.94E-02
' By -2.2BE-02 4.65E-02 7.72E-02 5.92E-03 4.7T1E-02 8.00E-02 4.51E-02 4.98E-02 8.12E-02
| . 2%.971-208 2.70E-01 4.47E-02 2.50E-02 2.77E-01 4.36E-02 2.95E-02 2.59E-01 4.11E-02 3.13E-02
g aBi-212 9.11E-01 4.18E-01 3.98E-01 9.67€-01 4.00E-01 3.96E-01 8.53E-01 3.46E-01 4.16E-01
=f £PD-21 % - 8.0BE-01 8.48E-02 6.25E-02 8.96E-01 9.10E-02 6.00E-02 9.41E-01 9.59E-02 6.64E-02
x 'Bi-214 B¢ 1.23E+00 1.08E-01 5.21E-02 1.15E+00 1.04E-01 5.28E-02 1.38E+00 1.17E-01 5.52E-02
=* &Pb-214." } 1.32E+00 1.14E-01 7.12E-02 1.27E+00 1.11E-01 6.83E-02 1.50E+00 4.22E-01 7.59E-02
a .'AcT-zzé‘!‘- 8.58E-01 1.15E-01 1.00E-01 8.89E-01 1.07E-01 1.09E-01 9.72E-01 1.17E-01 1.07E-01
* Th-234” % 3.12E+00 J.01E+00 1.07E+00 1.1TE+Q0 2.87€E+00 1.14E+00 -3.16E-01 2.90E+00 1.19E+00
- WPyl -, 1.716-01 1.68E-01 6.48E-02 6.30E-02 1.67E.01 6.38E-02 1.16E-02 1.82E-01 6.86E-02
Am-24% . '| -5.86E-01 5.01E-01 8.22E-01 .7.48E-01 5.07E-01 8.17E-01 -1.73E-01 5.38E-01 9.18E-01
- “ N RL!05-0132-0857 Grid 4-11 Surface : RL05-0133—08'58‘ g'nd4 :‘2 'Surface = RL05 0134-0859 Grid 4-13 Surface .
T ‘ - oy RERT Y il | ¢
y Analyuca %R‘u&lt ' watoh, | 20moait, *resl: ylllRON z"um I T i "o ","‘"" ""‘H&'F' '! 5&‘5&;&31
Pammou (pbilg)‘ «__«(pClig) sn (pCirg)§ V| (pclig) wBiPa: (plea) l' (30"9): oei |% i *(pCirg)y “"’(pCllgi "BUPCYg)y-%
r wBe-7 ik 1.53E-02 1.63E-01 2.69€-01 -4.31E-02 1.38E.01 2.34E-01 -7.53E-02 1.37E-01 _ 2.29E-01
1 ﬁ'_'K-40 S 1.34E+01 1.60E+00 2.46E-01 1.30E+01 1.50E+00 2.55€-01 1.42E+01 1.63E+00 2.33E-01
;'___Ed' CO-58m~ | -6.05E-04 1.61E-02 2.92E-02 -6.59E-03 1.46E.02 2.52E-02 4.28E-03 1.60E-02 2.76E-02
#%Co-60 .| -2.04E-03 1.78E-02 317E-02 -5.23E-03 1.61E-02 2.76E-02 -1.83E-03 1.56E-02 2.76E-02
I Zn85 u» -1.62E-02 4.71E-02 6.83E-02 -4.32E-02 4.41E-02 5.66E-02 -4,09E-03 4.72E-02 7.04E-02
29 Sb-125, -9.00E-03 5.14E-02 8.88E-02 3.15€-03 4.50E.02 7.86E-02 9,35E-03 4.83E-02 8.48E-02
i of 1139 ¥ -1.35E-02 2.06E-02 3.47E-02 8.34E-03 1.84E.02 3.30E-02 5.64E-03 2.14E-02 3.78E-02
EXTTXET 2.04E-03 1.97€-02 2.99E-02 2 18E-03 1.63E-02 2.47€-02 1.57€-03 1.62E-02 2.45E-02
.3 CsA37. 1.15E-01 3.18€-02 3.88E-02 1.34E-D1 3.70E-02 2.90E-02 1.026-01 2.82E-02 2.84E-02
Eu152  a| -137E-02 |  7.20E02 |  1.01E-01 7.46E-03 6.48E€-02 8.65E-02 3.82E-02 7.13E-02 9.62E-02
x Ey164" ot 1.63E-03 5.04E-02 8.57E-02 -7.25E-03 4.58E-02 7.70E-02 3.59E-02 4.99€-02 8.59E-02
TI-208. ' 2.57E-01 4.77E-02 3.17E-02 2.43E-01 3.95E-02 2.98E-02 2.24E-01 4,34E-02 3.08E-02
,B212. ! 8.31E-01 4.31E-01 4.16E-01 1.41E+00 4.24E-01 3.45E-01 8.69E-01 4.73E-01 3.79E-01
*  Pb212 9.51E-01 1.21E-01 6.76E-02 7.75E-01 8.32E-02 5.89E-02 8.18E-01 8.70E-02 7.03E-02
- Bl-214. ¢ 1.26E+00 1.14E-01 6.27E-02 1.17E+00 1.04E-01 5.20E-02 1.53E+00 1.21E-01 5.42E.-02
“Pb214-  ° 1.27E+00 1.20E-01 7.75E-02 1.21E+00 1.03E-01 6.18E-02 1.40E+00 1.18E-01 7.26E-02
Ac-228 ¥ 8.16E-01 1.09E-01 1.48E-01 8.18E-01 . 951E-02 | 9.21E-02 |  8.33E-01 9.95E-02 1.02E-01
s TH-234. 2.86E+00 3.36E+00 1.24E+00 1.83E+00 274E+00 |  1.05E+00 4.23E+00 3.45E400 1.17E+00
U235, » 1.20E-04 1.82E-01 7.40E-02 1.09E-01 1.67E-01 6.41E-02 6.78E-02 1.78E-0% 6.86E-02
Am-241 | -5.24E-01 5.64E-01 9.37E-01 -2.88E-01 4.69E-01 7.92E.01 -6.53E-01 5.20E-01 8.48E-01




Table 5
2005 JN-4 North Grounds Area Soil Analytical Results
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R & RL05-0135-0860 Grid 4-14 Surface | RLO5-0136- 0861 Grld 4- 15 Surface RL05-0137-0862 Grid 10 Yard Surfacg
& Analytical - Resuit. . | . - 20w i[%"20 MDA, '3 Result - | = 20 " " " 2gMDA "‘".R‘”—“'f ,d-' 20, " z“qmpﬂ"i
U Parametet - | va (FOVE) T T TCHE) e l'e m (0CVO) in s qecig) - ’“*"Ttncvd)'*“""““ o ";“('Cl!ur*’ e (PG 5 | 190" “:" | ipelig)
= Be:7 6.28E-03 1.46E-01 2.63E-01 8.63E-04 1.31E-01 2.27E-01 2.03E-02 1.34E-01 2.35€-01
K40 M 1.28E+01 1.49E+00 2.28E-01 1.14E+01 1.33E+00 2.50E-01 1.01E+01 1.21E+00 2.18E+00
" Co88 M  1.51E-02 1.64E-02 2.65E-02 -1.46E-02 1.47E-02 2.40E-02 1.27E-02 1.48E-02 2.44E-02
L Go#0 . -1.45€-03 1.61E-02 2.B4E02 _8.85E-03 1.44E.02 2.38E-02 8.18E-03 1.47E-02 2.81E-02
& Zn85. - -3.53E-02 4.41E-02 5 88E-02 5.93E-03 3.85E-02 5.95€-02 ~1.09E-03 3.65E-02 5.56E-02
s _Sb-128 . 3.69E-02 4.63E-02 8.39E-02 2.47E-02 4.40E-02 7.87E-02 1.54E-02 4.39E-02 7.80E-02
BT 1431« 3.79E-04 2.02E-02 3.64E-02 .2.95E-03 1.80E-02 3.11E-02 -1.99E-02 1.91E-02 3.12E-02
il Cs-134 -8.64E-04 1.75E-02 2.60E-02 .2.05E-03 1.53E-02 2.25€E-02 4.33E-03 1.51E-02 2.336-02
"% Cs-137 &' 7.59E-02 2.55€-02 3.29E-02 6.15E-02 2.35E-02 3.04E-02 5.32E-02 3.24E-02 2.49E-02
Euds2 o+ ! 5.49E-03 6.84E-02 1.01E-01 2.30E-02 6.34E-02 8.00E-02 .3.08E-02 6.23E-02 8.48E-02
e Eu-15- -1.78E-03 4.72E-02 7.97E-02 .5.09E-03 4.43E-02 7.46E-02 3.97€-03 4.40E-02 7.48E-02
3 ¥ Ti-208mag|  2.30E-01 4.49E-02 6.33E-02 2.26E-01 3.96E-02 2.57E-02 1.97E-01 3.95E-02 2.80E-02
¥ o+Bl-212 88 | 6.13E-01 3.08E-01 3.86E-01 7.54E-01 4.04E-01 3.47E-01 3.39E-01 3.85E-01 3.54€-01
4'aPb-212:.F 7.69E-01 9.12E-02 6.30E-02 7.35E-01 8.33E-02 5.74E-02 7.09E-01 8.37E-02 5.96E-02
* 'Bi-214° ~ 1.41E+00 1.15E-01 5.86E-02 1.18E+00 9.63E-02 5.18E-02 1.24E+00 1.04E-01 4.86E-02
. PB214__" 1.39E400 1.21E-01 7.16E-02 1.22E+00 1.07E-01 6.43E-02 1,23E+00 1.13E-01 6.20E-02
ul Ac-2288° 8.14E-01 1.00E-01 1.0BE-01 7.03E-01 1.07E-01 1.03E-01 6.94E-01 9 50E-02 1.09E-01
[ The234 e 1.87€.01 2.82E+00 1.12E+00 8.58E-01 2 .59E+00 1.,02E+00 1.65E+00 2.74E+00 1.02E+00
[ ¥ U235 ) 2.13E-01 1.73E-01 6.69E-02 5.42E-02 1.59E-01 6.10E-02 -2.44E-02 1.62E-01 6.06E-02
sl Am-281 a'| -2.76E-01 5.11E-01 8.65E-01 -2.27E-01 4.56E-01 7.74E-01 4.82E-01 4.79E-01 7.93E-01
PR ! -'!i RL05-0138-0863 Grld 11 Yard Surface RL05-0139-0864 Grid 15 Perimeter Surface RL05-0140-0865 Grid 16 Perimeter Surface
ﬂ = ‘p l ',"' . 'l'l Iq LI } ‘ .
\ Ana?yu , Rﬁ ‘-IT -|2.'o' f*o P'z A A ./Result ﬂ,; 20 MD, HMI‘IR m&in‘,
' paummri v m A(pCig). ! S(pm/g) ' h’..(pcug)ﬂv'u - (pClig) -+ % (pCiig) !""(pcug) o 12
A ‘Be-7 e 6.0BE-02 1.65E-01 2.95E-01 5.25E-02 1.55E-01 2.79E-01 3.70E-02 1.55E-01
. E K40 1.36E+01 1.62E+00 2.55E-01 1.30E+01 1.57E+00 2.78E-01 1.22E+01 1.52E+00 3.30E-01
@ 1Co-68_ | -8I1E03 1.78E-02 3.08E-02 -1.49E-02 1,91E-02 3.18£-02 -1.38E-03 1.73E-02 3.11E-02
W3Co-80 5.37€-03 1.90E-02 3.55E-02 -8.24E-03 2.09E-02 3.58E-02 .5.89E-03 1.95E-02 3.37E-02
: RZn-65 1.09E-02 4.94E-02 7.78E-02 1.57E-02 4.20E-02 6.94E-02 .2.28E-02 5.41E-02 7.72E-02
Grw Sb-125 -4.61E-02 5.66E-02 9.71€-02 5.94E-03 5.14E-02 9.13E-02 1.58E-02 5.01E-02 9.00E-02
[ ad-13185% 1.62E-03 2.43E-02 4.27€-02 1.87E-04 2.48E-02 4.37E-02 .5.18E-03 2.36E.-02 4.08E-02
[ wCs-134" B} -8.63E-03 1.90E-02 _2.70E-02 1.11E-02 2.10E-02 3.34E-02 -1.03E-02 2.12€.02 2.99E-02
. S [, AACS-137 Yo 1.64E-01 4.27E-02 4.27€-02 9.33€-02 3.40E-02 3.88E-02 1.14E-01 4.40E-02 3.08E-02
T MEU-152. -5.31E-02 7.82E-02 1.12E-01 3.42E-02 ~ 7.75E-02 1.17E-01 -3.66E-02 7.54E-02 9.91E-02
uAb4 . t|  2.18BE.02 5.25€-02 9.05€-02 .3.00E-02 5.51E-02 9.14E-02 6.54E-04 5.25E-02 8.93E-02
% TI208 . ||  2.48E-01 4.71E-02 3.60E-02 2.45€-01 4.89E-02 7.87E-02 2.37E-01 4.74E-02 7.58€-02
%sma‘- | 1.37E+00 4.81E-01 4.25E-01 7.42E-01 417E-01 4.91€-01 9.04E-01 4.84E-01 4.47E-01
[ Mprb212 ' 8.72€E-01 1.01E-01 6.97E-02 8.89E-01 1.20E-01 1.62E-01 7.98E-01 9.98E-02 7.17E-02
v BI214: 1.27TE+00 1.19E-01 5.94E-02 1.29E+00 1.30E-01 7.06E-02 1,29E+00 1.20E-01 6.46E-02
s Pb214 . 1.38E+00 1.25E-01 7.2TE-02 1.43E+00 1.32E-01 8.25E-02 1.2BE+00 '1.16E-01 7.75E-02
oF - AC228 - . 9.47€-01 1.16E-01 1.19E-01 8.54E-01 1.31E-04 1.43E-01 835E01 |  1.22E-01 1.27E-01
‘. Th234 3 2.52E+00 3.34E+00 1.33E+00 -1.76E+00 3.39E+00 1.35E+400 477€E-01 | 3.13E+00 1.27E+00
' 8235 x| A4.13E-02 1.93601 7.49E-02 7.52E-02 1.96E.01 7.96E-02 1.80E-01 1.87E-01 7.44E-02
b7 "Am-2417 4]  -7.59€-01 5.78E-01 9.38E-01 1.34E-01 6.03E-01 1.06E+00 -2.79E-01 5 57E-04 9.4BE-01




2005 JN - 4 North Grounds Area Soll Analytical Results

Table 5

Page 3of 3

RL05-0142-0867 Grld 18 Penmeter Surface

RL05-014 -0868

id 19 erlmeter Surface

RL05-0141 0886 Grid 17 Pernmeter Surface
- ey 2'0‘MDA-=‘

s jl\"““"'

DA

5.52E-02 1 335-01 2.375-01 ~z.azs-oz 1.245-01 2.12E-01 3.53532 1.31E-01 z 305—01

1.27E+01 1.47E+00 2.30E-01 1.16E+01 1.34E+00 1.99E-01 1.33E+01 1.54E+00 2.56E-01

8.43E-03 1.52E-02 2.82€-02 -3.05E-03 1.54E-02 2.33E-02 -2.51E-02 1.58E-02 2.38E-02

-6.72E-03 1.43E-02 2.41E-02 1.87E-03 1.61E-02 2.89E-02 -2.T4E-03 1.74E-02 3.02E-02

-2.00E-02 4,22E-02 5.97E-02 -1.35E-02 3.91E-02 $.65E-02 -3.10E-02 4.53E-02 6.19E-02

4.5TE-02 4.67E-02 8.50E-02 -2.86E-02 4.12E-02 6.86E-02 3.B7E-02 4.96E-02 8.89E-02

3.58E-03 1.99E-02 3.49E-02 -1.39E-02 1.84E-02 3.08E-02 -6.46E-03 2.04E-02 3.49E-02

-8.55E-04 1.62E-02 2.41E-02 1.02E-02 1.54E-02 2.43E-02 1.03E-02 1.57E-02 2.50E-02

3.19E-02 2.25E-02 3.01E-02 3.30E-02 1.69E-02 3.21E-02 3.17E-02 2.80E-02 3.56E-02

-2.73E-02 6.88E-02 8.62E-02 -5.18E-03 6.34E-02 8.37E-02 -1.35E-02 6.91E-02 8.92E-02

7.35E-03 4.77E-02 8.09E-02 2.02E-03 4.39E-02 7.43E-02 -3.25€-03 4.81E-02 8.09E-02

2.50E-01 4,58E-02 2.69E-02 2.15E-01 3.78E-02 3.02E-02 2.55E-01 4.39E-02 2.95E-02

T . 9.73E-01 5.11E-01 3.35€-01 7.59E-01 3.06E-01 3.48E-01 7.86E-01 4.04E-01 3.77E-01
© L Phe212 o 7.12E-01 8.83E-02 9.77E-02 6.91E-01 7.63E-02 §.77E-02 8.37E-01 8.69E-02 6.48E-02
T BK214 Y 1.37E+00 1.10E-01 5.52E-02 1.22E+00 1.02E-01 5.17E-02 1.47E+00 1.19E-01 5.56E-02
Ph:214" 1.32E+00 1.17E-01 6.81E-02 1.34E+00 1.09E-01 6.44E-02 1.50E+00 1.26E-01 6.96E-02

8 Ty 8.25E-01 9.66E-02 9.32E-02 7.62E-01 9.24E-02 8.52€-02 9.26E-01 1.00E-01 1.06E-01

S Thedk. - -3.98E-01 2.80E+00 1.13E+00 7.09E-01 2.61E+00 1.05E+00 1.20E+00 2.81E+00 1.12E+00
238, - 1.30E-01 1.65E-01 6.60E-02 7.12E-02 1.57E-01 6.10E-02 1.56E-01 1.69E-01 6.57E-02
6.47E-02 5.08E-01 8.82E-01 -1.42E-01 4.71E-01 8.05E-01 4.69E-01 5.09E-01 8.47E-01

Amlytlcal . |

Lamine

RL05-0144-0869 Grid 20 Perimeter Surface

. Rnun i F £ SRR ,omoA _

Paramohr - (pC!Ig) e -'(p;Ollg)‘- (pCIIg)
Be7. 1.59E-01 1.31E-01 2.41E-01
K40 - 1.29E+01 1.50E+00 2.42E-01
:CoHB- -1.03E-02 1.48E-02 2.49E-02
CoB0' ... -1.92E-03 1.60E-02 2.80E-02
Zn-85. ° 2.11E-03 4.04E-02 6.14E-02

T She125° . W]  -3.67E-02 4.43E-02 7.31E-02
- 43 -1.53E-03 1.97E-02 3.41E-02
1.75E-03 1.59E-02 2.39E-02
6.04E-03 1.72E-02 3.02E-02
5.09E-02 6.49E-02 8.64E-02
o JBU -1.09E-02 4.57E-02 7.64E-02
v 745201 2.01€-01 3.92E-02 2.57E-02
i B 7.34E-01 3.50E-01 3.35E-01
B2 6.66E-01 8.70E-02 6.01E£-02
L 1.39E+00 1.11E-01 5.49E-02
3244 1.48E+00 1.21E-01 6.54E-02

- TNGS22 7.01E-01 9.55E-02 9.99E-02
=TT 2.62E+00 2.90E+00 1.09E+00
R 1.62E-01 1.66E-01 6.54E-02
- Am<241 -5.12E-01 4.93E-01 8.15E-01




AreafVolume
ID
JN-4 North
Grounds
Area
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16
Comparison
Value
Equation

Table 6
JN-4 North Grounds Arca Comparison Value Calculations

Number

of Data
Points

Surface Soil 16

Cs-137
Sample Number Result (pCi/g)
129-854 0.06
130-855 0.08
131-856 0.03
132-857 0.12
133-858 0.13
134-859 0.10
135-860 0.08
136-861 0.06
137-862 0.05
138-863 0.16
139-864 0.09
140-865 0.11
141-866 0.03
142-867 0.03
143-868 0.03
144-869 0.03
X +t ul
He V-a uf \/;
Comparison
Average Value
0.07 0.09
Moaodified
Standard Screening
Deviation Criteria
0.04 11 pCilg
Comparnson <
Criteria
Yes

Final Characterization and Final Status Repon for the JN-4 North Grounds Area

Junc 16, 2006

t95% (n-1) Value
from Table B-1 of
NUREG/CR-
5849

1.783

Revision 2



JN-4 Walkover Scan Survey

(Results in Kcpm)
Crid 29 Grid 17 Grid 16 Grid 15
Grid 19 Grid 18 n 1.3K
3k | s03k |- 207K 21.9K 21.4K 2
26”“0 G
410 411 a2 13 1.31 Srta 1
23.8K 212K | 208K 24.0K .9
' ) 232K | 21.4K
4-08
28.5K

Moter Type: ESP-2/Sn# 93772
Probe Type: L44.10/Sn# 168572

Cal Due: 02/09/06
Background: 27.0Kcpm

Fence
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Table 8
Routine Plant Perimeter Surveys

Routine Plant Perimeter Surveys

Date Jan/Feb 05
Reference Survey
#
micro
rem/hr HPS #
Readings in 50 J-28077
micro remvhr, 30 J-28077
30 J-28077
50 J-28134
60 J-28134
30 J-28177
35 J-28177
35 J-28177
15 J-28275
15 J-28275
7 J-28275
50 J-28368
70 J-28368
25 J-28368
8 J-28368
8 J-28368
Avg. 32
sD 19
Final Characterization and Final Status Report for the IN-d4 North Grounds Area Revision 2

June 16, 2006
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