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1.0  Introduction

This report contains the final stalus surveys (FSS) for the JN-1 south and eastern grounds
arca located ot the Columbus Closure Project (CCP). 1425 State Route 142 Fost, West
Jl:l'l'ermn, OH 43162, The IN-1 south and casiern E‘I.'-I:I-L]_nd!'. Are an arcn I}ing south of the M-
1C and east ol the IN-1C and A loundations, continuing 1o the restricied arca fence line.
Final status surveys were conducted according to the guidance presented in the Aanna! for
Conclucting Surveys in Support of License Terminution. NUREG/CR-35849 (NUREG/CR-
3B49) (ORALL 1992) and the Radivlogical Characterization and Final Status Plan for
Buattelle Columbas Laboratories Decommissioning Project. West Jefferson Site. DD-97-02
(Final Status Plan) (Banelle, 2000). The final status survevs were conducted in December 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 siatus of the excavation and release of the IN-1 south and castern grounds.
Sulfieient information and data is provided 10 enable an independent evaluation at some
Future date of both the survey activities and the reported results for the excavations.
Information in this report is also available in referenced 1echnical basis documents, final
status survey plans and procedures, and the Bavrelfe Memarial Institire Columbis
Clperations, Decommissiontng Plan, DD-93-19 (BMI Decommissioning Plan), and reporting
and guality assurance procedures.

o the extent procticable, this final status survey report is presented with minimal
informition incorporated by reference. This final status survey report has been gencrated
following the comprehensive, annotated outline presented in Chapter 9 of NUREG-3849
(ORAL. 1992).

1.1  Background

On April 16, 1943, BML acting through what is now its Battelle Columbus Operations
(BCO). entered into Contract No. W-7405-ENG-92 with the Manhattan Engincering District
o perform atomic energy research and development (R&D) activities. BCO performed
nuelear materials rescarch and development at privately-owned facilities for the Manhanan
Engincering District and its successor agencies = the Atomic Energy Commission (AEC). the
Energy Research and Developmen Agency (ERDA). and the Depariment of Energy ( DOE),
Research and development continued until 1988 (Batielle. 2003a),

The BCO facilitics at the King Avenue Site, Columbus, Ohio. and the West JelTerson Nonh
(WIN)and South { WIS) Sites, West Jefferson, Ohio, became partially radiologically
contuminated as a result of the R&D activities. Decontamination of the King Avenue and
WIS Sites has been completed and activities 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 decontamination and decommissioning (12&1D) of
the BC( facilities ( Battelle, 2003a). The Assistant Seeretary lor Nuclear Encrgy of the DOE
accepted the decontamination and decommissioning (D&D) of the WIN into the O[S
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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 o DOLE-owned facility.

BM hotds LLS. Nuelear Regulatory Commission (NRC) license number SKM-7. BMI has
continually operated and conducted D& activities in full complinnee with this NRC license.
Decontamination and decommissioning activities under the NRC license have been planned
and executed secording to the BMI Decommissioning Plan. The BMI Decommissioning
Plan for the WIN site does not serve as a declaration to terminate SNM-7. but establishes the
criteria for performing D&D activities. The end goal of the BMI Decommissioning Plan is to
reach unrestricted use conditions for the site (Banelle, 2003a),

In 2002, the DOE contracted ECC&E? Closure Services, LLC (Closure Services) 1o
complete the sate removal of the DOFE radicactive materials and contamination from the
WIN site. Removal of radicactive material will be 10 levels allowing future use of the site
without radiological resirictions as described in the BMI Decommissioning Plan. Closure
Services has conducted the characterization and the inal status surveys of the JIN-1 south and
castem excavation and land arcas demonstrating that the arca 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 Avenue site and five wt the WIN site. The
WIN site consisis of the decontamination and decommissioning of an 11.7 acre property near
West Jefterson, Ohio. Three former radiological contaminated structures. Buildings IN-1,
IN-2. and IN-3. have been demolished and removed from the site, Building JN-6 was also
demelished and removed from the site.  Exeavation and removal has also been performed of
sanitary sewer systems, underground piping, and the filler beds area. Building IN-4 and the
WIN Well House are the only remaining structures at the site, Several ouifalls. filier beds,
und wells also remain at the site. Figure 1 presents a site map lor the CCP,

2.1 Area Description

As shown in Figure 1, Building JN-1 was located on the eastern portion of the WIN site.
Building IN-1 had nine storm waer collection lines running from the east side of the
building 10 the eventual discharpe point at the JN-1 Bog area. Excavation activities also
included the removal of the easiern portion of the cooling waste line runming through the
south and east ground of Building JN-1. The ¢ast portion of the cooling waste line, the rin
water collection piping, and all overburden matenals were excavated, removed. and disposcd
ofl-site as low level waste. Figure 2 presenis the excavations within the south and eastemn
portion of the IN-1 vard, along with the excavation of the eastern portion of the cooling
wiste line.

The JN-1 Bog area final status is presented in a separate report.

Two classifications of areas arc used in NUREG-5849 and are termed afMected or
unafTected. These classifications are defined as (NRC. 1992);

Aflected Areas: Areas that have potential radioactive contamination (based on plant
operating history) or known disactive contamination (based on past or preliminary
radiological surveillance). This would normally include areas where radioactive
materials were used and siored. where records indicate spills or other unusual
occurrences that could have resulted in spread of comtamination. and where
radioactive maténials were buried.  Areas immediately surmounding or adjacent to
locations where radicactive materials were used, stored, or buried are included in this
classification because of the potential for inndvertent spread of contamination.

Unaffeeted Areas: All arcas not classified as alfecied. These arcas are not expected
to contain residual radioactivity. based on knowledge of site history and previous

mnforTnation,

The IN-1 south and ¢astern land area and excavations are considered 1o be nffected.
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3.0 Decommissioning Activities

3.1 Decommissioning Objective

T'he objective of the final status survey performed on the IN-1 south and eas: grounds and the
excavation is to statistically demonstrate that the remediation of the area is free from residual
radioactive contamination making it suitable for unrestricted release. The excavations and
grounds are determined io be free of residual radioactjve conlamination when remaining soil
contamination levels are below those presented in DD-93-03, Rev. 0, “Volumetric Release
Criteria Technical Basis Document for Battelle Columbus Laboratory Decommissioning
Project” (Ranelle. 1993A), Table 1 presents the volumetric release criteria as presented in
DI}-93-03, Rev. 0,

FINAL Characterization and Final Staius Repon for the IN-1 South and Fast Grounds Revisian |
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4.0 Final Status Survey Procedures

Planning and implementation of the final status survey of the excavations adhered 1o the
requirements of the Final Swutus Survey Plan { Battelle, 2000) and Work Instruction 2806
(CS. 2004

4.1  Sampling Parameters

Final staius soil samples of the JN-1 south and east grounds and excavation were obtained
from survey grids. Survey grids were each ten by ten meters. with cach grid divided into
equal sized quadrants. Final status soil samples were then obtained (rom each of the grid
quadrams. Analyses of samples by pamma spectroscopy were performed by the on-site
Radioanalytical Laboratary (RAL).

4.2  Major Contaminants ldentified

Characterization and excavation samples taken during the remedistion ol the JN| south and
east grounds identified Cesium-137 (Cs-137) as the primary radiological contaminant of
concern (RCOC ). Other radioisotopes present included Cobalt-60 (Co-60). Europium-132
(Eu-132) Fu-134. Americium-241 {Am-2411. Strontium-90 {Sr-90), and Plutonium-238 (Pu-
238), and Pe-239, Cs-137 is used as a surrogate for the other RCOC present in the soils as it
tvpically accounts for 64 percent ol the total isotopic activity. Further, the release criteria set
for Cs-137 is considered conservative lor the decommissioning activities. The surrogate
relationship of Cs-137 1o other RCOCs was calculated using data presented in Tuble 2.
Table 2 presents the isotopic guantity and activity concentrations ol sumples collected from
the filter bed area by BMI from March through September 2000, These data are not
associaled with the excavation of the JN| south and east grounds. Average activities for the
multple samples were calculated for each RCOC pror 1o seming the ratios agaimnst Cs-137. '
For cach RCOC, the averape activily conceniration was sei as 4 ralio against the average Cs-
137 activily concentration as obtained from previous actions at the filter beds. Cs-137
activity ratios lor each RCOC wtilized 10 caleulate the RCOCS for the N1 south and east
grounds are presented at the lower portion of Table 2.

4.2.1 Guidelines Established

Table | presents the guidelines for residual radioactivity concentrations tor soil and solid
volumes as applied to the excavation. Criteria for residual radioactivity concentralions in soil
are delined in *Volumetric Release Crlerna Technical Basis Decument [or Battelle
Columbus Laboratories Decommissioning Project.” DD-93-03. (Bauelle, 1993). Table 1
values have been generated primanly (rom various regulatory requirements, technical

J.'IaulLlln. Hrhﬁul'u#n:.u.l' Stans of Abgndpned Filler Bed Priscowatiam, i
Posied TF152003. Presentaion provided by DOE 1o the CCPF websie. Page tilled “H:Hjlmn:m: Imcnmn of
the Abandoned Rorth Filter Buds & Limil Fractions” containg sampling data obtained from March through
September 2000 from the filier beds. Average Cs-137 ratios were utilized 1o caloulaie the activiby
cancentralions of tee sotopes of concem,
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documents, and from soil guidelines generated by compuier pathway analyses, Requirements
such os those found in DOE Order 5400.5 have been incorporated into the volumetric release
eriteria. DOE Order 340005, Section [V.a.2, provides gencric guidelines for residual
concentrations o’ Ra-226, Ra-228, Th-230, and Th-232 that have been incorporated into the
volumetric release eritenia. Additionally, NRC Guidance has been received by the CCP
establishing the soil radioactivity concentration guidelines for Co-60, 5r-90, Cs-137, Ra-226,
and Ra-228, and lor natural, enriched and depleted uranium.

Table 2 presenis data wilized from pervious characterization samples collecied during the
excavation of the backvard of Building JN-1 and the Bog Area during the fall of 205, These
sample data were used 1o establish a site-specific ratio of Cs-137 w other RCOC.
Development of this ratio was necessary in that Sr-90 appeared 10 occur at a higher
concentration than other locations throughout the site. Data presented in the table do not
represent the linal condition of cither area. Samples with a range of activity concentration
for Cs-137 were selected in generating the sile-specific, or the Bog Arca Ratio,

The Bog Arca Ratio is used 10 caleulate the activity concentration ol individual RCOC other
than those detected by the RAL, The Pu-24| activity concentration is caleulated by using a
ratio of Pu-241 to the sum of Pu-238 and Pu-239, as obtained lrom the ORIGEN 2.1 derived
values. (Battelle. 2003¢) The resulting Cs-137 to Pu-241 ratio is 2.8, Using the ratios from
Table 2 and the Cs-137 o Pu-241 ratio of 2.8, the individual concentrations of all RCOCs
cun be derived. Derived activily concentrations are then applied to the unity rule (o
determine compliance 10 Table | values. This results in a moditied screening criterio of 7.3
pllifg for Cs-137.

Fxposure rates were compared 1o the 3 microRoentgen per hour {pR/r) above mean
backeround limit listed in DD-97-02, Rev. 0 (Bantelle, 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 is 8 £ 2 uR'hr.
Compliance 10 the limit is met when the exposure rate survey 15 less then or equal 1o the
limits ol NUREG-3849. Initial compliance screening is met if individual exposure rates are
less than or equal to 13 pR/Mhr. Further assessment of compliance allows lor exposure rates w
be averaged of a 100 m” grid area to meet the limit of less than or equal 0 3 pR hr above
background ot | -meter sbove the ground surface. Additionally. exposure rales over any
discreet arca may not exceed 5 pR'r above background.

FIMAL Characierization and Final Status Report for the IN-1 South and East Grounmds Revision |
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5.0 Equipment and Procedures
5.1 Equipment

Survey instruments sensitive 1o gamma radiation are used 1o monitor excavation surlaces for
residual rdicactive materials. Ludlum Model 44-10 two-inch by two-inch sodium jodide
detectors with Eberline ESP-2 meters were used 1o scan the grounds and excavation. [Ledlum
Muodel 19 exposure rate meters were used 1o obtain microRoentgen per hour measurements.

Instrumentation used in the Onsile Radicanalvtical Laboratory (RAL) to suppori the final
status survey included:

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

*  Tennelec Model 1.B3100 Simulaneous Alpha and Beta Gas Proportional Counter to
count smear samples

5.2 Scanning Minimum Detectable Activities

Scanning minimum detectable concentrations {(MDCean) is determined 1o demonstrate that
the M q 15 luss than the modified Cs-137 cleanup eriteria. The MIDXC . is calculated
utilizing the muthodology described in NUREG-1507 and the background coont mile and a
default detector response to Cs-137 (NRC, 1998). The equation during the walkover surveys
of the CCI" incorporates & 4" ol 1.38 and a survevor efficiency of 0.5, The ambient
hackground in the area was | 1000 counts per minute {cpm). This hackground is determined
using an un-shiclded probe. The following is the calculation of the MDC o using an un-
shielded probe:

b, = (11000 cpm) x {1 sec) X (1 min'6D sec) - [B3 counts
MDCR = (1.38) x { J/1B3 comnes ) % (60 see/lmin) = [ 120 ¢pm
M Runoe = 1120 cpm/ 0.5 = | 5K+ cpm
MDER = 1584 cpmd{ 900 cpm/pR/hr) - |.76 pR hr

: . 1.76uR ! hr =
MBEC i = splilg)*——— =6.73pC/

R ) Sorminy - PN
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3.3  Procedures

Ihe Characterization Team was formally trained and qualified 1o applicable procedures prior
1o the injtiation ol the characterization and final staus surveys. Documentation of Lruining is
maintained by CCP Project Records.

The lollowing plans and procedures were utilized for the SUrveyst

DD-93-19.Rev, 5 Decommissioning Plan. Batelle Memorial Institute Columbus
Operations

DD-97-0%, Rev. 0 Radiological Characterization and Final Status Plan for BCH DP Weet
Jefferson Site

SC-OP-002, Rev. 0 Faeility Post-Decontamination Final Status Survey for Baseline Arcas

SC-S5P-004.2, Rev. 3 Manual and Mechanical Collection of Surface and Subsurface Soil
samples in Suppont of Site Characterization

HP-OP-100, Rev. 4 Operation and Calibration of the Eberline Model FSP-2 Survey Meter

W-2806 Excavation and Trench Sampling and Surveys

FINAL Characterization and Final Status Repor for the JN-1 South and Fast Grounds Hevision 1
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6.0 Survey Findings

6.1 Exposure Rate Surveys

The caleulated mean background exposure rate at the 95 percent conlidence interval used for
the CCP open pround surveys at |-meter is 8+ 2 pR'br. Individual exposure rate
measurements were |ess than or equal w 13 pRhr for open grounds. The |-meter above
surface measurements of the area averaged 9.4 pR/hr. The minimum measurement at | -
meter was 3 pRehr and the maximum was 13 uR'hr. Table 3 presents the summary of all
sempling and survexs for cach area within the JN-1 south and east grounds and the
excavation. The exposure rate readings for the arca are presented in Figure 3.

6.2 Scanning Measurements

Scanning of the JN-1 south and east grounds and excavation was performed usi ng a two inch by
two inch sodium iodide detector. Scanning measurements did not exceed the Decision Level
Value (DY) of 18374 cpm for soil walkover scans. Scanning results for these areas are
presented in Figure 4.

6.3 Excavalion Sampling

Samples of the excavation and ground area were taken at a rate of four per ten by 1en meter
erid in accordance with Section 6.3.3 of DD-97-02, Rev. 0 (Batelle, 2000). Summary tables
of the Cs-1 37 results in relation to the sample locations are presented in Figure 5. Sumple
results for the excavation are presented as Table 3. Table 3 presents all radionuclides
activities and mimmum detectable activities of the analyses,

6.4 Radioanalytical Reporting Limils

Muost soil samples exhibited low concentrations Cs-137 activity. Utilizing the ratio of Cs-137
1o other radionuclides, low concentrations of Cs-137 would indicate ¢ven lower
concentrations of other gamma eminting radionuelides of concern. As such. gamma emitting
radicnuchdes ol concern other than Cs-137 would be less than corresponding Minimum
Detectable Activity (MDA). Tahle 4 presents the typical MDAs for the gamma-emitting
radionueclides of concern.

Compliance 1o the cleanup criteria presenied in Table 1 is demonsirsted through a “raction
of limiL” Section 4.2.1 of this report provides a detailed discussion of the “fraction of limit™
derivation

The modilied sereening criteria of 7.3 pCifg for Cs-137 is used w evaluate initial compliznee
lo the cleanup levels. Further remediation is typically conducted if reported Cs-137 activity
concenirations approach or exceed the modified sereening eriteria ol 7.3 pCidp. The
“fraction of limit” calculation is applied 1o reported analytical results of samples with Cs-137
activity concentrations greater than 4 pCife.

FisAL Characrerization and Final Sunus Reporn for the MN-1 South and East Grounds Revision 1
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The reported radioanalytical result lor the sample collected from the southeast guadram of
grid 103 was 6,65 pUifg lor Cs-137. A sum of ratio calculation was performed as the result
exceeded 4 pCifg for Cs-137. The following table details the sum ol ratio calculation.

RLO5-4454-4095
Analytical Paramater Result® (pCilg) Fraction of Limit

Ce-137 447 0.28
Co-80 007 0.00
Eu-152 £.30 0o
Eu-154 0.03 0.00
Am-241 035 0.0
Sr-90 011 0.62
Pu-238" 0.01 0.00
Pu-238° 0.20 0.01
Pu-241° 182 007
Sum Fractlon of Limit 0.42

¥ Actis ily coacentration hisad o MEA value in ghsence of pasitive resali
. I=stimaled, based on activ iy concentraliog al ralk af sl 1o £5-137
" Pu=241 Owigin 21 derived vali

The lollowing is a summary table of the Cs-137 resulis for the entire area:

.ol | Wumber of | Average Seandard Range (pCifg) “Madilied
Samgples (pCilg) Beviamion Serecning
ipCi'ed Cravria
. ipCite)
IN-1 South and 190 0.40 0.64 003 10 6.6 7 i
[zast Giroemds and
Excavaiimm I
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7.0 Conclusions

The characterization and final status survey resulis demonstrate that the radiological endpoint
criteria objectives of the NRC-approved Decommissioning Plan have been met far the
excavation addressed by this effort. (Batelle, 2003) Reporied analytical results for media
samples obiained from the excavation arc below the residual radioactivity concentrations lor
so1l and solid volumes as presented in Table 1.

Remaining soil contamination leviels are below those presented in DD-93-03, Rev. 0.
“Volumetric Release Criterin Technical Basis Document for Battelle Columbus Laboratory
Decommissioning Project” (Battelle, 1993). The decommissioning objective has been
salislied. The final status survey performed on the TN-1 south and eas! grounds and
cxcavation statistically demonsirates that the remediation of the area was successful and that
the excavations are free from residual radioactive contamination making them suitable for
unrestricted releasc.
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Figure 2
IN-1 South and East Grounds and Excavation Location
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Figure 3
IM-1 South and East Grounds and Excavation Exposure Rates
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: Figure 4
IN-1 South and East Grounds and Excavation Walkover Scans

.-
003 1008 L. ors -0

-.- =
i |
i e ——
— 1 BT T —
. ; e o8
-390 1 11--"-7 [
1318 Ay 10132 14013 1-014 1018 14018 wrr ||
- 1] :-_f

-0 1-024 1025 1028 1037 1.028 1528 1030
I I — - — —I
1837 1438 1239 1340 1-Gaf 1042 1-0a3

; T lIN-1B

p—TL |

et

1-082 1-053 084 | 4064 1_0._-,,: [— 1058 —
— e o i Y5 —:JI
1087 1088 1029 1470 17|

| F i ]y 1

1-gan 1088 108 |
- |

- 1 = =

Bam 1113 1-113 1114 1-114 R

1-12% 1-130

v — 1 " — | wéadl H
Surery Resubis In counts p=r minois _ u-ll culse

FINAL Characterization and Final Sistus F:.EFII.IFI for the -1 Sowuth amd Fast Frounds Bevision |
Jure 1&. THib



Figure 5
IN-1 South and East Grounds and Excavation Cs-137 Resuli STy
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Tahle 1

BCLDP GUIDELINES FOR RESIDUAL
RADIOACTIVITY CONCENTRATIONS FOR SOIL AND SOLID VOLUMES

King Avenue West Jefferson
Concentration Concentration

Radionuclide" (pCi/g)™ (pCirg)™
Natwral Uranium o na''
Enriched Uranium 30" "
Depleted Uranium 35 350
Ac-227 19 19
Am-241 na'® 30
Am-243 na 30
Ce-144 na 2.100
Cm-243 1] 0.79
Cm-244 na 1.0
Co-60 . g
Cs-134 na i3
Cs-137 i Tk
C-14 940 940
Eu-152 na 36
Eu-154 na 32
Eu-133 na 1.800
Fec-55 na 2. 7E+07
H-37 41.000 38.000
1-129 na 13
Mn-54 nu fil
Ni-39 na |.3E+07
Ni-63 A 1. 9E+06
Np-237 na (.58
Pa-231 18 | B
Ph-21i) 140 1
Pu-13% no 35
Pu-239 na 251
Pu-240 na 25"
Pu-241 ni 25
Pu-242 fia 25
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King Avenue West Jefferson
Concentration Concentration
Radionuclide™ (pCifg)™ (pCilg)™

Ra-226 (0-13 cm of soil) S na
Ra-226 (=15 em of soil) e na
Ra-228 grd e
Ru-106 na 180
Sh-125 na 118
sm-151 Ao 6.700
Sr-00 ik Sa
Th-228 29 ni
Th-230 S na
Th-232 5 na

Table 1 Notes and References
Motes:

4. Activity concentrations above natural background concentrations. Where more than ane
rtinnuclide is present, the sum of the ratios of the individual radionuclide concentrations 1o their
respective concenration limis shall not exceed |,

b.  Concentrations for which no specific reference is cied have been derived from RESREAD
calculmions snd are the mare restirictive values calculated for soil deposition at a depch of § meters,

e, Indicates that this radionuclide is not expecied to be found at the indicated site.

d.  Difference in tritium activity concentrations are due to the difference in depahs of the water 1ables
ar pwo sites. The warer table deprh ot King Avenoe is deeper than that ai West Jefferson.

References:

1. Omptions [ and 2 of the Branch Technical Posibon, "Dispotal or Onsite Storage of Thorium or
Uranium Wastes from Past Operations™ (46 FR 32061, October 23, 1981),

L=

MEC Memorandum, "Acceplable Clennup Criteria and Pracrices for Decomaminstion and
Decommissioning { License No, SNM-7) dated April 17, 1992, 1o Harley L, Toy, License
Coordinsor and Manager, Nuclear Sciences, Batielle Memorial Institute from J,W %, Hickey, Chief,
Fuel Cyvele Safery Branch, Division of Indusirial and Medical Nuclear Safety, Office of Muclear
Materinl Safery and Safeguards,

. PE Order 3400 3, "Raodiation Protection of the Fublic and the Environment”

4. KRC Policy and Guidance Directive FCE3-23, “Termination of Byvproduct, Source. and Special
Muclear Material Licenses”.
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Tuhle 2
B Area Cesium-137 Surrogate Analysis Data & Modified Cs-137 Screcning Criteria
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Table 3
IN-1 South and Fast Grounds and Excavation Survey and Sam pling Resulis

[ Grid Sample Callection Field Screen Walkowver Scan Exposure Rates Cs-137 Content
Location 18] Date Resull (cpm) (Resufts in cpm) (Results in pRihr) {Resuits in pCiig)
1-031 MW RLO5-4232-4601 12612005 TE10 8700 5 009
1-031NE | RLO5-42334602 | 12/6/2005 7830 8400 B 0.26
1-031 5W | RLO5-42344603 | 12/6/2005 7570 9600 7 ]
1-031 SE RLO5-42354604 | 12/8/2005 7480 B700 7 0.00
1-032NW | RLO5-4236-4B05 | 12/6/2008 7440 10200 7 0.07
1-032NE_ | RLO54237-48068 | 12/8/2005 7450 11800 5 0.23
1-032 SW | RLO54236-4B07 | 12/6v2005 7550 10400 7 0.40
1032 SE_ | RLO54239-4608 | 12/6/2005 7360 11400 & 0.05
1-045 NW | RLO54210-4578 | 12/5/2005 7870 7800 7 0.53
1-045NE | RLO54211-4579 | 12/5/2005 8240 B400 B 0.24
| _1-0455W | RLO542124580 | 12/5/2005 7860 7500 B 0.01
1045 SE RLO5-42134581 | 12/5/2005 7660 7600 T -0.01
1-046 NW | RLO5-4214-4582 | 12/5/2005 7760 9400 7 058
1-MENE_ | RLO5-42154581 | 12/5/2005 8110 o500 7 -0.01
1046 5W | RLO5-42164584 | 12/5/2005 7840 7600 7 0.09
1-046 SE__ | RLO5-4217-4585 | 12/5/2005 7960 00 6 0.01
1.060 NW | RLO54468-4108 | 12/1/2005 | BO10 11800 10 0.47
1-0B0 NE__| RLD5-4470-4108 | 12/1/2005 7770 12600 10 0.54
1-060 SW RLO&-4471-4110 212005 B4 12200 g 018
1-060 SE_ | RLO544724111 | 12/1/2005 7700 11600 B 0.08
1-061 NW | RLOS-4570-4202 | 12/5/2005 1740 6600 5 D.15
1-061 NE RLO5-4571-4203 | 12/5/2005 7750 7200 5 0.02
1061 SW | RLO5-4572-4204 | 12/5/2005 7500 6700 5 0.57
| 1-061SE | RLO5-45734205 | 12/5/2005 7590 7400 5 0.57
1-072NW | RLO545664198 | 12/5/2005 7340 9500 10 0.65
1-072 NE RLOS-4567-4199 121572005 _7500 2400 g 1,40
1-072 SW | RL05.4568-4200 | 12/5/2005 7450 8700 g 0.62
1-072 SE RLO5-4569-4201 121572005 7670 8400 g 0.90
1073INW | RLO5-45234160 | 120372005 | 7690 7200 5 1.62
1-073NE | RLO5-45244161 121312005 8040 8400 7 0.73
1.073SW | RLO5452541682 | 12/3/2005 8030 7800 & 1.32
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Gnd Sample Callection Field Screen | Walkover Scan Exposure Rates | Cs-137 Content

_Localion [ Dle  Resull {cpm) {Resulls in cpm) (Resulls in yR/Mhr) | (Resulls in @j_ :

1-0735E | RLO5-45264163 12372005 | 8320 | B4DO . 1.18

[ 1-074 NW RLOS5-4527-4 164 121372005 7950 TE00 B 0.33

1-074 NE RLD5-4526-4 165 121312005 B0OC | B40O B 023

1-074 SW RLOS-4525-4 166 12/3/2005 8020 9200 B 047 1

1-074 S5E RLO5-4530-4167 121312005 BODO 8600 l 7T ] 0.21 _
__V-OTSNW | RLD5-4473-4112 124112005 7810 14200 i g - 002

1-075 NE RLO54474-4113 |  12/1/2005 | 7680 1200 0 | g 0.15

1-0T5SW | RLO5-4475-4114 12112005 _ 7500 10800 B 0.18

1-075SE | RLOS4476-4115 12/1/2005 ~ T6HD B 11700 B i 014

1-076 NW | RLO5-4206-4574 12/5/2005 Tran | 7800 B k 070

1-07T6NE | RLO5-4207-4575 12/5/2005 B3&0D 7800 8 3.0

1-076 SW = RLO5-4208-4576 121572005 | 7540 7800 8 040

1-0765E | RLO5-42094577 121512005 | 7760 7800 | 8 072

1-0B6 NW | RLOS-4562-4184 12/5/2005 7870 9800 10 0.01

1-086 NE RLO5-4563-4185 = 12/5/2005 BOBO B700 B 03

1-0B5 SW RLO5-4564-4196 12/5/2005 ~ BOBO - 10400 10 065

1-086 SE | RLO5-4565-4197 I 12/5/2005 | 8500 | 8600 | 0 0.00

1-087 NW RLO5-4531-4168 121342005 7820 | 7600 5 <2 041

1-087 NE RLO5-4532-4169 | 12/3/2005 7790 7400 5 049

1-087 SW | RLO5-4533-4170 | 12732005 7520 1 B200 ! B i gm0

1-087 SE | RLO5-4534-4171 12/372005 | 7560 7800 B . om

1-08B NW  RLOS-43444012 = 11/23/2005 7940 10700 L 1.14

1-088 NE RLO5-43454013 | 11/23/2005 7760 12800 | ik oo

1-088 SW RLOS-4346-4014 | 11232005 |  B18O 10800 12 | o

1088 SE_ | RLD5-4347-4015 | 11/23/2005 BT70 10400 12 1.02

1-089 NW | RLO5-434B-4016 | 11/23/2005 |  B410 | 11700 n 068

1-080 NE RLO5-4348-4017 | 11/23/2005 | 8200 10700 10 0.13

1-089 SW RLO5-43504018 | 11/23/2005 8030 14000 12 038

1-089 SE RLO5-4351-4018 | 11/23/2005 | 8420 i 11400 | 12 0.37

1-090 NW RLOS-4352-4020 | 11232005 B110 14500 = 047

1-080 NE | RLO5-4353-4021 | 11232005 | 8170 10700 10 0.85

1-080 SW | RLO5-4354-4022 | 11/23/2005 8140 11500 | 11 025

1-090 SE RLO5-4355-4023 | 11/23/2005 7830 10900 11 032

1-101NW | RLO5-4558-4180 | 12/5/2005 | 7600 7900 B 0.09

1-101NE | RLO5-4559-4191 | 12/5/2005 7790 8500 [ 003

1-101 SW [ RLO5-4560-4792 | 12/5/2005 7B | 7800 B 0 44

FINAL Charscterization and Final Sisius Report for the JN-1 South amd o8 Grogads
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— Gnd | Sample | Collection  Field Screen | Walkover Scan | Exposure Rates Cs-137 Content
Location | D ! Date Resuftjcpm) | (Resultsinepm) | (Results in uRfr) ~ |Results in pCilg)
1-1D1SE | RLO5-4561-4153 1252005 | B120 | 7400 o 7 . 008
1-102 NW | RLO5-4518-4156 | 12/3/2005 | B270 BEOD 7 002
“1-102NE | RLO5-4520-4157 | 12/3/2006 7300 | 8700 7 014
1-102 W | RLO5-4521-4158 12032005 | 6090 B300 7 030
1102 SE_ | RLO5-4522-4158 | 12/3/2008 9460 [ 7800 7 0.09
1-103NW | RLO54356-4024 | 11232005 | 8000 | 9300 1 312
1-103 NE RLOS-4455-4006 | 11/30/2005 | 7670 1 12300 1" | 185
1-1035W = RLO5-4358-4026 | 117232005 | 7430 oo 11 ] 067
1-103SE | RLO5-4454-4095 | 11/30/2005 | 9040 12300 10 663
T-104NW | RLOS-4360-4028 11/23/2005 | AS40 11800 11 1.31
1-104 NE RLO5-43614029  11/23/2005 B560 11200 10 056
1-104 SW | RLO5-4362-4030  11/2372005 B160 11200 10 081
1-104 SE_ | RLO54363-4031 | 112372005 950 1 11100 1 022
~ 1-105NW | RLO5-4364-4032 | 11/23/2005 8210 5200 10 028
1-106NE | RLO5-4365-4033 | 11/23/2005 | 7940 11100 11 0.28
1-105 SW | RLD5-4366-4034 112372005 | H3B0 11400 11 187
1 1055E | RLO5-4367-4035 | 11/23/2005 7980 11600 12
1-117 NW__| RLO5-4515-4152 | 12/6/2005 8820 | 8300 7 023
[ 1-117NE__|_ RLO5-4516-4153 | 12/3/2005 7870 | 8300 7 0.03
| 1117 SW | RLDS-4517-4154 |  12/3/2005 7990 | 8400 7 0.38
1-117SE | RLO5-4518-4155 | 12/3/2005 8010 ga00 | 7 069 |
1-118NW | RLO5-4246-3966 | 11/19/2005 8110 10400 10 117
1-i1_EN_E RLO5-4247-3967 | 11/19/2005 7960 | 10900 10 074
1-11BSW | RLO5-4248-3968 | 11/18/2005 B200 | 12300 | 9 052
1-118SE | RLO54249-3969 | 11119/2005 | 7580 12w g 074
T 1-110NW | RLO5-4250-3970 | 11402006 | 8420 w200 | B 038
1-119 NE RLO5-4251-3971 | 11/19/2006 8500 | 10500 10 0.28
1-110SE | RLO54253-3973 | 111192005 8630 11400 s 10 0.17
1-120NW | RLO5-4254-3974 | 11/19/2005 B30 | 10800 10 023
'_1 120 NE ALO5-4255-3975 | 11/19/2005 8330 10700 10 061
1- 1-120 SW HL{:IE-IEEE-BEI?E | 11192008 | 8830 10700 A - ) 0.59
1-120SE__| RLD5-4257-3977  11/19/2005 580 11200 10 023
1-13ZNW | RLO5-4505-4144 __ 12/3/2005 7870 [ #6000 | B 094
1 132NE | RLO5-4506-4145 | 12/3/2005 7810 | 9700 . B - 062
1-132SW | RLO5-4507-4146 | 12/3/2005 BOS0 5200 . 8 145
| 1-132SE | RLOS 45084147 | 12/32005 | 7800 | 8600 : 7 120
FINAL Charncterization and Final Status Report lor the IN-1 Sanith aisd East Grownds Revision |
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Grid Sample Collection Field Screen Walkover Scan | Exposure Rates Cs-137 Content |
Location o Date Result (cpm) | (Resuitsinepm) © (Results n pRie) | (Resulls in pCilg)
1133 NW | RLOS-4265-3878_ | 11182005 8140 [ 10700 g 050
_ V1NE | RLO54266-3978 | 11/19/2005 BT8O 10200 10 010
1-1335W | RLO5-4267-3880 | 11/18/2005 8210 10200 10 0.48
| 1133 SE RLO5-4268-4267 ' 11/19/2005 B120 12300 B 10 Y-
_ 1-134 NE RLO5-4269-3982  11/19/2005 8580 12700 10 027
1-134 SW = RLO5-4270-3983 | 11/21/2005 _B710 12500 1t | U
_ 11 SE RLOS-4271-3984 | 11/21/2005 Bs60 | 12600 0 044
_ 1-135NW | RLO5S4272-3985 | 11/21/2005 8570 11100 10 028
. 1-135NE RLO5-4273-3986 | 11/21/2005 |  B450 11200 _10 [ __ 018
|_1-135SW | RLO54274-3987 | 11/21/2005 | 8250 10600 N - 019
| 1-135SE | RLO54275-3988 | 11/21/2005 8560 11000 10 0.51
1-141NW | RLOS-4385-4036 | 11/25/2005 _B680 11900 m F - hps
1-141 NE RLOS-4386-4037 | 11/28/2005 8720 11700 - 12 0.08 .
1-141 5W | RLO5-4387-4038 | 11/25/2005 8510 12000 12 | o003 ;
1-141SE | RLO5-4388-4038 | 11/29/2005 __BGEO 11200 B 11 _om |
1-142 NW | RLO5-4389-4040 | 11/20/2005 B530 11800 i 11 0.04
1-142NE | RLOS-4390-4041 | 11/29/2005 | 8580 | - 11300 12 0.05
1-142 5W | RLO5-4391-4042 | 11/29/2005 8780 11400 12 002
1-142SE | RLO5-4392-4043 | 11/29/2005 | 8370 11800 ' 1 . 004
. 1-14INW RLO5-4393-4044 | 11/29/2005 B30 | 12100 i - 007
1-143 NE RLO5-4304-4045 | 11292005 | 6830 11200 12 0
1-143 SW | RLD5-4385-4046 | 11/29/2005 BEG0 s 12000 = 11 ~ Doe
1-1435E | RLD5-4396-4047 | 11/29/2005 8730 12100 B 11 0 04 !
1-144 NW | RLO5-4357-4048 | 11/29/2005 8630 = 11800 12 011 i
1-144 NE RLO5-4398-4045 | 11/29/2005 BGS0 11400 N | D18
1-144 SW | RLO5-4399-4050 | 11/2042005 B520 12400 = 12 0.16
1-144 SE | RLO5-4400-40561 | 11/20/2005 8530 _ 11700 10 Tk
1-145 NW | RLO5-4401-4052 | 11/29/2005 8520 11300 | 12 013
1-145 NE RLO5-4402-4053 | 11/22/2005 8750 11000 B " 007
1-145 5W | RLO54403-4054 | 11/28/2005 9350 10700 1 ooa |
1-145SE | RLDO5-4404-4055 | 11/29/2005 BE10 11500 . n 0.16 ]
| 1-146NW | RLDS-44054056 | 11/29/2005 B240 | 11200 11 019
. 1146 KE RLO5-4406-4057 | 11/29/2005 8500 11000 11 010
1-146 SW | RLO54407-4058 | 11/29/2005 | BE80 11400 11 023
1-146 SE RLO5-4408-4059 | 11292005 | 8690 11300 1 0.15
_ -7 NW | RLO5.4409-4060 | 11/29/2005 8510 1m400 | q1 0 1B
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Grid Sample | Collection Field Sereen J Waskover Scan Exposute Rales Cs-137 Content |
Location o D [ Date Rasult {cpm) |  (Results in cpm) (Resuts in pRhr) | (Results in
1-147 NE_ | RLO5-4410-4081 | 11/25/2005 8500 B 12200 11 D18 ,
1147 SW | RLO5-44114062 | 11/29/2005 | B330 - 11000 [ — g - 010
T H14TSE | RLOS-44124063 | 112972005 | B460 — 11100 11 00
__1-14BNW | RLD5-4276-3983 | 11/21/2005 | BO10 10700 " g — 013
1148 NE RLD54277-3550 | 11/21/2005 B240 10500 g | 018
| 1-148SW | RLD5-4278-3991  11/21/2005 BS540 10700 o :] 4 0.06
" 114BSE | RLOG-4279-3992  11/21/2005 8260 10200 g . no3 E
_ 1-148NW | RLD5-4280-3993 | 11/21/2005 BO3D 10900 10 RR
| 1148NE | RLO5-4281-3984  11/21/2005 BE&D 11800 1 028
1-148 5W | RLO54282.3885  11/21/2005 BOBD 10300 10 | 031 |
1-140SE | RLOS-4283-3986 | 11/21/2005 7850 11400 0T 048 l
1150 NW | RLO5-4284-3097 | 11/18/2005 8320 10500 | 10 ] 025
' 1150 NE_ | RLO5-4285-3908 | 11/18/2005 8510 10400 10 0.36
1150 SW | RLO5-4286-3099 | 11/18/2005 ' 7950 | 10700 10 024
_1-150SE | RLO5-4287-4000 | 11/18/2005 8050 10300 4 0.35 .
1 166 MW | RLOS-4421-4064 | 11/30/2005 10800 11400 11 0.03
1-158 NE__ | RLO5-4422-4065 | 11/30/2005 BIB0 11800 1 0.08
| 1156 5W | RLO5-4423-4066 | 11/30/2005 8530 11700 12 0.01 ]
1-156 SE__ | RLO5-#424-4067A | 11/3042005 8170 11900 12 027
[ 1-157 NW | RLO5-44254067B | 11/30v2005 030 11600 12 018
1-157TNE | RLD5-4426-4068 | 11/30v2005 8130 | 11900 12 010
1157 SW | RLD5-4427-4069 | 11/30v2005 | 390 1 11700 . 013
T 1157 SE_ | RLD5-442B8-4070 | 11/30/2005 | 130 11700 1 036 |
1158 NW | RLOS-4420.4071 | 11/30/2005 & B0M0 11300 1 0 24
~ 1-188NE__| RLD5-4430-4072 | 11/3042005 8150 12600 B - T 0.24 |
1158 SW | RLOS-4431-4073 | 11/30/2005 | 7960 11800 = <4 ] 0.35
1158 SE | RLO5-4432-4074 | 11/30/2005 | 7910 12500 1 I 028
| 1-158NW | RLD5-44334075 | 11/30/2005 BOSD 13200 | 1 i 0.23
1.150 NE_ | RLO5-4434-4076 | 11/30/2005 B140 11700 . 12 026
1-150 SW | RLO5-44354077 | 11/30/2005 | B16D . 11000 11 0.40 =
1158 SE_ | RLO5-44364078 | 11/30/2005 8000 11700 1 0.27
1-160 NW RLO5-4437-4079 11/30r2005 7860 11000 11 002
1-160NE | RLO54438-4080 | 11/3042005 7820 11400 12 ) 0.19
1-160 SW_ | RLO5-4439-4081 | 11/302005 _ 7580 7900 10 ] 0.38
1-'IHCI SE RLEHMI:HI]BE 11730/2005 7490 50 8 ooz
1161 NW__| RLO5-4441-4083 | 11/30/2005 7850 11300 - 10 0.02 |




FINAL Choracterizating and Final Status Report for the JN- | South and East Grounds

Jume 14, 2006

Hevision |

Gnd Sample Collection  Field Screen | Walkover Scan | —sz_ﬁalﬂ | Cs-137 Content__ |
' Location o 5 Date Result (cpm) | (Resufis in cpm) |_{Resutis in Rshr) _(Results n pCifg) |
1-181 NE RLO5-4442.4084 | 11/30/2005 7880 10800 1 001
_1-181SW | RLOS54443-4085 | 11/30/2005 71630 8160 : O IR 0.06
1-161 SE RLOS-4444-4086 | 11/30/2005 8570 B310 003
_1162NW | RLO5-44454087 | 11/30/2005 & 7770 I 10200 12 . _0.06
| 1962 NE RLO5-4446-4088 | 11/30/2005 7950 10800 10 . AT
' 1-162 5W | RLO5-4447-4089 | 11/30/2005 8510 11300 10 005
1-162 SE RLO5-4448-4080 | 11/30/2005 8710 10800 10 0.20
| 1-163NW | RLO5-4288-4001 | 11/18/2005 B450 10200 ] 003 |
~ 1-163 NE RLO5-4280-4002 | 1118/2005 = BOTO I 8900 [ ] _ 028
1-164 NW RLO5-4290-4003 | 111182005 | 8230 | 5 8500 8 ) 0 44 !
1-170NW | RLO5-4440-4091 | 11/30/2005 7630 11800 " 0.08
X 1 170 NE RLO5-4450-4002 | 1173072005 | 8120 LLFi, R I - 015
1-170SW | RLD5-44514063 | 11/30/2005 | 7950 12200 12 016
1-170 SE RLO5-4452-4084  11/30/2005 | 7460 [ 11800 i 11 D21




MDA of Gamma-Emitting Radionuclides of Concern

Tahle 4

Cs-137 M13A Co=60 MDA - 132 MDA Eu-154 MDA Am-241 MbaA
{pCitu) (pCi'g) (pCilg) (pCifg) {pCifg)
0.0 - 0015 0022 +. 0,012 067 - 0030 0034 +/- 0,039 0.45] -~ 0.0
Revision I

FINAL Characterization and Final Status Repon for the IH-1 South and East Grounds

June |6, 2006



