
Final Certificate of Completion 
ECCBE2 Closure Services, LLC 

Final, June 29,2306 
Contract No. DE-AC24-040H20171 - i 

Attachment A 

Final Status Survey Report # I  Documentation 

(UNDER SEPARATE COVER) 







Con tract Nu rn ber: DE-AC24-04Ol120171 

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 used by other parties 
contained herein, nor does i t  either warrant or othemise represent in any way the 
accuracy, adequacy, efficacy. or applicability of the contents hereof to other parties. 

Final Characrerimion and Final Status Keporl for the IN-4 North Grounds k e a  
June 16,2004 

Revision 2 
Page iii 



Table of Contents 

1 .o 
1 . 1  
2.0 
2.1 
3.0 
3.1 
4.0 
4.1 
4.2 
4.2. I 
5.0 
5.1 
5.2 
5.3 
6.0 
6.1 
6.2 
6.3 
7.0 
- 8.0 

Introduction ............................................................................................................. I 
Background ......................................................................................................... 1 

Site Descnption ....................................................................................................... 3 
Area Description ................................................................................................. 3 

Decomrmssionhg Activities ................................... ................................................ 4 
Decommissioning Objective ..................................... . .................................. ....... 4 

Final Status Survey Procedures ............................................................................... 5 
Sampling Parameters ........................................................................................... 5 
Major Contaminants Identified ........................................................................... 5 
Guidelines Established . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . , , . . . . . , . . . . . . . . . . 5 

Equipment and Procedures ...................................................................................... 7 
Equipment .......................................................................................... ................. 7 
Scanning Minimum Detectable Activities .......................................................... 7 
Procedures . . . , . . . . .. . . . . .. . . .. . . . . . . . . .. . . . .. .. .... . . . .... .. . . ... . . . . . . . . . . . . .... . . .. . . . . . . .. .. .. . . . . . . . .. . . . . . .. . . .. 7 

Survey Frndings ...................................................................................................... 9 
Exposure Rate Surveys ....................................................................................... 9 
Sampling ......................... , ..... ......................................................... ..................... 9 
Scanning Measurements ... ................................................................................... 10 

Conclusions ........................................................................................................... 12 
References ............................................................................................................. 13 

. .  

. .  . . .  

- .  

Figures 
Figure 1 Site Map 
Figure 2 
Figure 3 

M-4 North Grounds Area Map 
M-4 North Grounds Area Grid Map 

Table 1 

Table 2 

Table 3 
Table 4 
Table 5 
Table 6 
Table 7 
Table 8 

Tables 
BCLDP Guidelines For Residual Radioact, * r i t y  Concentrauons For Soil 
And Solid Volumes 
Cesium-1 37 Surrogate Analysis Data & Modified Cs- I37 Screening 
Criteria 
IN-4 North Grounds Arca Dosc Rate Survey 
2000 and 200 1 JN-4 North Grounds Area Soil Analytical Rcsults 
2005 .JN4 North Grounds Area Soil Analytical Results 
JN-4 North Grounds Area Comparison Value Calculations 
JN-4 North Grounds Area Walkover Scan Survey 
Routine Plant Perimeter Surveys 

Final Characterizition and Final Starus Report for the JN-4 N o d  Grounds Area 
June 16.2006 

Revision 2 
Page iv 



1.0 Introduction 

This rcport contains the final status surveys (FSS) of-the JN-4 North Grounds Arca 
located at thc C'olumbus Closure Project (CCP), 1425 State Routc 142 East. West 
Jeflcrson. OH 43 162. Final status surveys were conducted according to the giiidance 
presented in the , \h i r~i lJ ir  C'ottdircring Stimeys iti Siq~porr of L~CLWSC T~~r-i tr i t t tr~iot t .  
NUREGKR-5849 (NUREGKK-5849) (ORAU, 1992) and the R~dOlogic~~I  
C~icrructeri~ctric~~r urid Fitid .'3trrrrs Plan for Batrelle Coltmbirs Lctborcrrories 
Deconinrissioniti~ Prqjecl. Itkst Jereer-sori Sire, DD-97-02 (Final Status Plan) (Battelle. 
2000). The linal status surveys were conducted in January and February of 2005 and 
perfornicd under Work Instruction 2806 (Closure Services. 2004). 

The intent ol'this final status survey report is to provide a complctc and unambiguous 
record ofthe radiological status of the JN-4 North Grounds Area. Sufticient infomiation 
and data is provided 10 enable an independent re-creation and evaluation at some future 
datc of both thc sun'ey activities and the reported results for the excavation. lntbrmation 
in this rcport is also availablc in referenced technical basis docurncnts. final status suney 
plans and proccdurcsI and thc i3nllelle Menlorin1 Itistitiire Coliinihiis Operariotis, 
Dec.ot,inrissioriirtl: Plun. DD-93- 19 (DMI Deconimissioning Plan). and reporting and 
quality assurance procedures. 

To the esteiit practicable. this linal status survey report is presented with minimal 
infonnation incorporated by rel'erence. This final status survey rcport has bcen gencratcd 
follo~ving thc comprehensive, annotated outline presented in Chaptcr 9 ofNIJRLG5849 
(OKAIJ. 1992). 

1.1 Background 

On April 16, 1943. BMI. acting through what is now its Battelle Columbus Operations 
(HCO). cntercd into Contract No. W-7405-ENG-92 uith the Manhattan Enginccring 
District to pcrli)rm atomic energy rcscarch and development (R&I)) activities. BCO 
performed nuclear materials rcscarch and development at privately-ouncd facilities for 
the Manhattan Engineering Ilistrict and its successor agencies - the Atomic Energy 
Commission (AEC). the Energy Research and Dcvclopmcnt Agency (ERDA). and the 
Department of Encrgy (DOE). Research and development continued until 1988 (Banelle. 
2003a). 

The BCO facilitics at thc King Avenue Site. Columbus. Ohio, and the West Jefferson 
North (WJN) and South (WJS) Sites. West Jefferson. Ohio. became partially 
radiologically contamiiiatcd LIS a result ofthe R&D activities. Decontamination of the 
King Avcnuc and WJS Sites has bccn completed and activities contiriuc at the WJN sitc. 
Thc DOE. as thc succcssor to die AEC and the Government's earlicr work. is thc agrccd 
party with prcdoniinant liability and responsibility for decontaniination and 
decommissioning ( I M U )  of the BCO facilitics (Battelle. 2003a). l'hc Assistant Secretary 
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for Nuclear Energy f thc DOE acceptcd the decontamination and decoinmissi 1 6 
(D&D) of thc WJN into the DOE'S Surplus Facilitics Management Program as a major 
project (DOE. 1986). Thc DOE is the agcncy f'unding and managing thc cleanup of thc 
WJN (Battelle. 2003a). I lowever, the site is no1 a IIOE-owned facility. 

BMI holds U.S. Nuclear Regulatory Commission (NRC) licensc number SNM-7. BMI 
has continually operated a id  conducted DgiD activities in full compliance with this NKC 
license. The I\MI Decoinniissioning I'lan for the WJN site does not serve as a 
declaration to terminate SNM-7, but establish h e  critcria for performing D&D activilies. 
The end goal ofthe BMl Decommissioning Plan is to reach unrestricted use conditions 
for the site (Batlelle, 2003a). 

'I'hc DOE has contracted ECC&E2 Closure Services. LLC (Closure Scnices) to saf;-Iy 
remove DOE radioactive materials and contamination from the WJN site. Removal of 
radioactive malerial will bc to levels allowing future use of the site without radiological 
restrictions as dcscribed in the BMI Decommissioning Plan. Closure Services has 
conducted chnractcrization and final status surveys of the JN-4 North Grounds Area to 
demonstrate the area is available for unrestricted rclease. 
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2.0 Site Description 

Created in 1084. the DattelIc Columbus Decommissioning Pro-jcct (BC'l~1)l') is a 
remediation project that incliides nine buildings at the King Avenuc sitc and live at thc 
WJN site. The CCP is the successor of the BCLDP. The WJN sitc has one pcrniancnt 
structure (Well House). Three former research facilities. IN-I. JN-2 and JN-3 have been 
dernolishcd as well as IN-6, the guard house. Several outfalls. filter beds. and wclls are 
also locatcd at thc site. The .IN-4 facility was previously decommissioned and is now a 
rcscarch I'acility. Figure 1 shows the JN-4 facility in relation to thc CCP site. 

2.1 Area Description 

The JN-4 North Grounds Arca is a parcel of land located north of JN-4. Thc area 
encompasses the land located bet\\.een the parking lot and the physical structure of JN-4. 

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

Affected Areas: Areas that have potential radioactive contamination (based on 
plant operating history) or known radioactive contrunination (based on past or 
preliminary radiological surveillance). This \vould normally include areas where 
radioactive materials were used and stored, where records indicate spills or other 
unusual occurrences that could have resulted in sprcad of conlainination. and 
wherc radioactive materials were buried. Areas irnmediately surrounding or 
adjacent to locations wherc radioactive materials were used, stored. or buried are 
incliidcd in this classification because of the potential lbr inadvcrtcnt spread of 
contamination. 

Unaffected Areas: All areas not classified as affected. 'I'hesc arcas are not 
expectcd to contain residual radioactivity. based on knoivlcdgc of site history and 
p re v i o LIS i n form at ion . 

The JN-4 North Grounds Area was characterized in 2000 and 2001. Analyscs o f  the soil 
samples dcrnonstrated radionuclide concentrations consistent with background. The JN-4 
North Grounds Area is considered an unaffected area based on thcse rcsults and the 
history of JN-4. 1 lowcver. the contract between Closure Services and the 1)OE requires 
the area be subject to the 100% surface scan required by an affected area final status. 
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3.0 Decommissioning Activities 

3.1 Decommissioning Objective 

The objective of the final status suney 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 suitablc Ihr umestrictcd release. The objcctivc ofilic survcy was 
also to validate previous data and provide assurance that the arca satisfies the 
requirements for unrestrictcd release. 'I'hc area is detcnnined to be ti-cc of residual 
radioactive contamination whcn rcmaining soil contamination levels are belotv those 
presented DD-93-03. Rev. 0. "Volumetric Release Criteria Technical Basis Ilocumcnt for 
Battelle Columbus Laboratory Dccomniissioning Projcci" (Battellc. I993A). Table 1 
presents the volumetric release critcria 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. f Sampling Parameters 

Characterization samplcs 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 saniples from each 
quadrant in accordance with DD-97-02. Closure Services performed contimiation 
sampling at a rate of one sample per g i d  in accordance with Section 6.4 of DD-97-02. 
Analyses of samples by ganuna spectroscopy were performed by the Onsite 
Radioanalytical Laboratory (RAL). 

4.2 Major Contaminants ldentified 

The characterization of the JN4 North Grounds Area excavation idcntified Cesium-137 
(Cs-137) as the primary radiological contaminant of concern (RCOC). Other RCOCs 
included Coball-60 (CO-60): Europium-IS2 (Eu-152). ELI-l 54. Americium-241 (Am- 
241), Strontium-90 (9 -90) .  Plutonium-238 (Pu-238). and Pu-239. Cs-137 is used 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 suweys of the JN4 North Grounds. Average actiL ities for the multiple samples 
were calculated for each RCOC prior to s e t h g  the ratios against (3-137. * For each 
RCOC, the average activity concentration was set as a ratio against the average Cs-I37 
activity concentration as obtained from previous actions at the tilter beds. Cs-I37 
activity ratios for each RCOC utilized to calculate the KCOCs for the JNJ North Grounds 
are presented at the lolver portion of Table 2. 

No radioisotopes were detected above background levels. 

4.2.1 Guidelines Established 

Table 1 presents the guidelines for residual radioactivity conccntrations 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 references. DOE Order 5300.5. Section 
IV.a.2 provides generic guidelines for residual concentrations of Ra-226. Ra-228, Th- 

Battelle. Radiologicul Stntirs ofAhnridoned Filter Bed Presmuatiori. http:!/i\ i\ iv.ohio.doe.gov/ccD sebi, 
Posted 7/15/2003. Presentation provided by DOE to the CCP websitc. Page iiilcd ‘-Radioactive Inventory 
of the Abandoned N o h  Filter Beds & Limit Fractions” contains sampling data obtained froin March 
through September 2000 from the fi Iter beds. Average Cs- I37 ratios \\-ere utilii-ed to calculotc the activit) 
concentraIions of the isotopes of concern. 
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230. and Th-232. NRC Guidance has been received by the CCP which contains soil 
radioactivity conccntration guidelines for CO-60, Sr-901 Cs- 1 37, 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 havc been generated 
primarily from the various rcfcrencc technical documents and from soil guidelines 
generated froin computcr pathway analyses. Pu-241 i s  calculated by applying a ratio to 
sum of Pu-338 and Pu-239 (oblained from ORIGEN 2.1 derived values. Dattellc. 2003~).  
rcsulting in a Cs- 137 to Pu-24 1 ratio of 2.8. Using the Cs- 137 surrogatc ratios from 
Table 2, and a Cs- 137 to Pu-24 1 ratio of 2.8, the sum of ratios of radionuclides will meet 
unity a1 Cs- 137 concentrations of 1 1 pCi/g. This provides a moditicd screening critcria of 
11 pCi/g. 

Exposure rates wcrc compared to the 5 p R h  above mean backLqound limit listed in DD- 
97-02. Rev. 0. The calculated mean background esposure rate and the 95 percent 
confidence intervals used for the CCP grounds are 8 * 2 pRhr.  This value correlates to 
the background exposure ratc values presented in annual environmcntal reports for the 
CCP. Data collectcd from trench-like culverts located on Rattelle property unassociated 
with site operations indicatc a geometry effect, increasing the exposure rates inside the 
trenches by 3 to 5 jiWhr. 
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5.0 Equipment and Procedures 

5. f Equipment 

S w c y  instruments sensitive to gamma radiation are used to monitor surfaces for residual 
radioactive materials. Ludlum Model 44-1 0 two-inch by hvo-inch sodium iodide 
detectors ksith Eberlinc ESP-2 nieters were used to scan thc grounds. L,udlum Model I9 
exposure rate meters \vere used to obtain microRoentgen per hour mcasurements. 

Other instrumcntation used in tlic Onsik Radioanalytical l.aboratory (RAL) to support 
the final status survey includes: 

0 A V M S  based Canberra Procount data acquisition system in conjunction H ith 
high purity gernianium Jctectors for gamma spectroscopy of' soil samples. 
A Tennelec Modcl 1,nj 100 Simultancous Alpha and Beta Gas Proportional 
Countcr to count smear samples 

5.2 Scanning Minimum Detectable Activities 

Scanning minimum detectable concentrations ( M l l C ~ m )  is detennined to demonstrate 
that the MDC,,,, is less than thc modified Cs-137 screening criteria. The 1MDC,,n is 
calculatcd utilizing the methodology described in NUREG- 1507 and thc background 
count ratc and a default detector rcsponsc to Cs- 137 (NRC. 1998). The equation during 
the Ivalkover survcys of the CCP incorporates a d' of 1.38 and a suneyor efficiency of 
0.5. The ambient background in the arca was 27.000 counts per minute (cpm). The 
Ibllowing is thc calculation of thc MDC,,: 

bi - - (27,000 cpm) x ( I sec) x ( 1  mid60  scc) = 450 counts 

MDCR - - ( I  .38) x (,/- ) x (60 sccll min) = 1756 cpm 

2.76 p M u  - MDER - -. 2483 cpd(900 cpm/pR/hr) - 

5.3 Procedures 

The Characterization Team was lbrmally 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 survcys: 

Final Chamcteri7.ation and Final Status Report for die I N 4  Nonh Grounds Area 
Junc 16,2006 

Revision 2 
Page 7 



DD-93- 19. Ret,. 5 Decommissioning Plan. 13nttelle Memorial lnslitiite Columbus 
Operations 

LID-97-02. Rev. 0 Radiological Characterimtion and Find Status Pian for BCLDI’ 
West Jefferson Site 

SC-SP-004.2. Rev. 3 IManual and Mechanical Collection OT Surtace and Subsurface Soil 
Samples in Support of Site Characterization 

WI-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 contidence intervals 
used for the CCP grounds are 8 f 2 pR/hr. The exposure rate readings taken for the JN-4 
North Grounds Area are presented in Table 3. The exposure rate readings were 
individually compared to the mean background value of 8 f 2 pWhr in order to show 
compliance with the 5 pR /hr above background release criterion (grounds exposure rate 
surveys must bc less than or equal to1 3 pR%r to be compliant. trenches, less than or 
equal to I8 pR/hr). The average one meter grounds measurement was 16.7 pWhr. tlie 
minimum mcasurement was 14 pR/hr and the maximum measuremcnt \vas 20 pR'hr. 
The increased exposure rate in the area is attributable to the area'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 of the area north of Building 
JN-1 and immediately south of thc JN-4 North Grounds averaged 32 f 19 $/hr as noted 
in Table 8. 

Closure Services subsequently perfomied external exposure rate survey of the JN-4 
North Grounds following the demolition and removal of Building JN- I .  The results of 
these suneys are compliant with the exposure rate release criteria and are included in the 
Final Status Survey Repon for Remaining Land Areas Imide the fl%V Sire Reslricled 
A I'CN. 

6.2 Sampling 

Samples of the .IN-4 North Grounds Area were t&cn in 2000 and 200 1 at a rate of four 
per ten by ten nieter 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 nieter past m y  suspect 
contamination. Soils samples were screened in accordance with Section 4.0 of I>D-97- 
02. Soil samples which exhibited the highcst screening values wcre sent to the RAL lor 
analysis. A summary ofthc 2000 and 2001 screening \.slues 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 5 presents all 
radionuclides activities 'and minimum detectable activities of the Closure Services 
analyses. 

Cesium-1 37 i s  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 the 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 tilter bed and are not associated with the JN-4 North 
Grounds. 
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Compliance to the cleanup criteria presented in Table 1 is deniotistraled through a 
'.fraction of limit.'. The total quantity and activity concentrations arc calcirla~ed 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-24 I is calcula~cd by applying a 
ratio to sun1 of Pu-238 and Pu-239 (obtained from ORIGEN 2.1 dcrivcd values. Battelle, 
2003~).  resulting in a Cs-137 to Pu-241 ratio 0f2.8.  See Table 2. Itesults !or cobalt-60, 
Cs-137. strontium-90, europium- 152 and 154. Pu-239.240 and 24 I .  and amcriciurn-241 
are compared to the respcctivc rclcasc criteria and a ;'fraction of'lirtiit" calculatcd. The 
"fraction of limit'' is dctcrmincd by summing the ratios of each isotopic conccntration to 
the respcctivc release limit. The sum of ratios must be less than onc to meet sample 
release criteria. This ratio has been used in past technical basis docuriients which have 
been reviewed and approved by the NRC and licensee. A modified screening criteria for 
Cs- I37 is set at 1 I pCi/g by calculating a sum of ratios for the RCOCs using the Cs- I37 
surrogate ratios presentcd in Table 2. The "fraction of limit'' for thc JN--I North Grounds 
Area samples \vas not calculated due to the low concentrations of (Is- 137 in respect to the 
modified screening criteria. The following table summarizes the Cs- 137 results. 

Location Number Average Standard Range Comparison 
of (pCi/g) Deviation (pCi/g) Value 

Samples (PCik) (pCi/g) 

2000 - 87 0.08 0.04 0.01 -0.17 NIA 
2001 Data 
2005 Lhta 16 0.07 0.03 0.03 - 0.1 6 ( 1. ( 10 

Modified 
Screening 
Criteria 
(pC i/g) 

II 

1 1  

Statistical analyses were per1i)mied on the surfice soil sample data in accordance with 
Section 6.4.3 of DD-97-02. Rev. 0. As stated in 58.5 of NUKI:(;/CK-5849. the EPA has 
recomniended applying the calciilated value of pa, relative to a guidclinc value. at a 
desired level of confidence. The value of is compared to the guideline value: if the vu 
is less than thc guideline. the area meets the guideline at a 95% contidcncc level. This in 
turn means that the probability is less than 5% that the pa \vi11 pass the tcsl. 1vhc.n the true 
mcan activity level exceeds the guideline value. The calculated the po. tbr  Cs- I37 of 
0.09 pCi/g, was less than the modified screening criteria o! 1 1 pCi/g. Thc calculation is 
presented as Table 6. 

6.3 Scanning Measurements 

Scanning measurements of the JN-4 North Grounds Area wt'rc pcrtbmicd with a two inch 
by two inch sodium iodide detector in accordance with Section 6.3.1 of IlD-97-02. 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 mcan background plus the MDA 
of the scanning instruments. Scanning surveys of an arca that cscccd the D1.V require 
additional radiological mcasurcmcnts. 

The JN-4 North Grounds Area grounds surveys exceeded the D1.V. but cxhibited 
uniformity and a direct corrclntion with the cxposure rate survcy. Survey results are 
presented as Table 7. Closure Services elected to perform additional surveys of thc JN-4 
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North tirounds once the deiiiolition and renioval of Building JN- I was completed, These 
additional surveys will be iiicluded in the Final Status Suney Report for the Rernnining 
Land Arecis Inside the IKJN Site Restricted Area. 
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7.0 Conclusions 

The characterization and final siatus survey results demonstrate that the radiological 
endpoint critcria objectives ot' the NKC-approvcd Decommissioning Plan have been met 
for the JN-4 North Grounds Area addressed by this etfon. (Battclle. 2003) Reported 
analytical results for media samples obtained from the area arc bclow the residual 
radioactivity concentrations f o r  soil and solid volumes its presented in Table 1. 

Remaining soil contamination levels arc below those in DII-93-03. Rev. 0. '-Volumetric 
Release Criteria Tcchnical Basis Document for the Battclle Columbus Laboratory 
Decommissioning Project' (Battelle. 1993A). The decommissioning objective has been 
satisfied. The Iinal status survcy performed on tho JN-4 North Grounds area statistically 
demonstrates that previous rcincdiation of the area was successt'ul and that the area meets 
the residual radioactive contamination criteria for unrcstricted 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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TABLE 1 
HC'LDP GUIDELINES FOR RESIDUAL 

RADIOACTIVITY CONCENTRATIONS FOR SOIL AND SOLID VO1,UMES 

Radionuclide'"' 
Natural Uranium 
Enriched Uranium 
Ilcpleted Uranium 
Ac-227 
Am-24 I 
Am-243 

King Avcnue Wcst Jefferson 
Concentration Concentrat ion 

(pc i/gYh' (pCi/gfb' 
IO"' na"' 
30'" 30'" 
35'" 35'" 

19 19 
ndC' 30 
na 30 

cc-  144 
Cnl-243 

I I I cm-244 1 na 1 1 .o 

na 2. IO0 
n B 0.79 

1 I 

CO-60 8'2' I P' 
cs- 134 
cs- 137 
C-I4 

na 33 
19" 1 5'2' 

940 940 

PU-238 
Pu-239 
Pu-2.10 
1'11-24 1 
Pu-242 
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na 25"'' 
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Table 1 Notes and References 
Notes: 

a. Activity conccntrations above natural background concentrations. Where more than one 
rxlionuclide i s  present, the sum o f  the ratios of the individual radionuclide concentrations to 
thcir respective conccntration limits shall not exceed I .  

h. Coilcentrations for which no specific reference i s  cited havc bccn dcrived frvni KItSKAI) 
c:dculations and are the more restrictive values calculated for soil deposition at a depth of 5 
mctcrs. 

c. liidicatcs that this radioriuclide is not expected to be found at the iiidicatcd site. 

d. Difference in tritiurii activiry concentrations are due to the ditrercnce in depths ofttie water 
tables at two sitcs. The water table depth at King Avenue is dccper than that at West 
Jeflcrson. 

Kcfercrices: 

I .  Options 1 and 2 of'tlie Branch Technical Position. "Disposal or Onsitr. Storage of Thorium 
or Uranium Wastes from Past Operations" (46 FR 52061. October 23, 198 I). 

1. NRC Memorandum, "Acceptabte Cleanup Criteria and Pnctices for Decontamination and 
Decommissioning (License No. SNM-7)" dated April 17. 1992, to t Iarlcy L. Toy. License 
Coordinator and Manager, Nuclear Sciences, Battelle Memorial Institute from J.W.N. 
I-Iickcy. Chief. Fuel Cycle Safety Branch, Division o f  Industrial and Mcdical Nuclear 
Safety, Oflice of Nuclear Material Safety and Safeguards. 

3.  IIOE Order 5400.5, "Radiation Protection of the Public and the Eiivironinent". 

4. NRC Policy arid Guitlance Directive FC8j-23. "Termination of  Ryproduct. Source, and 
Special Nuclear Material 1,icenses". 
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Table 4 
2000 and 2001 JN-4 North Grounds Area Soil Analytical Results 

Grid 
Screen c s - I  37 

Location Results(cpm) Results (pcilg) 

10-Yard 
1 0-Y a rd 
10-Yard 
10-Yard 
10-Yard 
10-Yard 
10-Yard 
11 -Yard 
11 -Yard 

15-Perimeter 
1 5-Perimeter 
15-Perimeter 
15-Perimeter 
15-Perimeter 
15-Perimeter 
15-Perimeter 
15-Perimeter 
16-Perimeter 
16-Perimeter 
16-Perimeter 
16-Perimeter 
16-Perimeter 
16-Perimeter 
16-Perimeter 
16-Perimeter 
17-Perimeter 
17-Perimeter 
17-Perimeter 
17-Perimeter 
17-Perimeter 
17-Perimeter 
17-Perimeter 
17-Perimeter 
18-Perimeter 
1 &Perfmeter 
18-Perimeter 
18-Perimeter 
1 8-Perimeter 
18-Perimeter 
18-Perimeter 
18-Perimeter 
19-Perimeter 
19-Perimeter 

NE @ l m  
SE Surface 
SE @ l m  

NW Surface 
N W @ l m  

SW Surface 
SW @ l m  

NE Surface 
NE @ l m  

SE Surface 
SE @ l m  

SW Surface 
S W @ l m  

NE Surface 
NE @ l m  

NW Surface 
NW @ l m  

SE Surface 
S E @ l m  

SW Surface 
SW @ l m  

NE Surface 
NE @ l m  

NW Surface 
NW Q l m  

SE Surface 
SE @ l m  

SW Surface 
SW @ l m  

NE Surface 
NE @ l m  

NW Surface 
NW @ l m  

SE Surface 
SE @ l m  

SW Surface 
SW @ l m  

NE Surface 
NE @ l m  

NW Surface 
NW @ l m  
SE Surface 
SE @ l m  

10300 
10300 
10400 
10300 
10200 
10300 
10000 
11000 
10700 
10900 
11000 
11 300 
11100 
10400 
10500 
10700 
10300 
10900 
1 1200 
10900 
11000 
10800 
10400 
10600 
10400 
10900 
11100 
10800 
11100 
10300 
10800 
10500 
10500 
10800 
10500 
11400 
11000 
1lZOO 
i l l 0 0  
11 200 
11100 
11200 
11100 

NIA 
8.87E-02 
1.22E-02 

NIA 
NIA 
NIA 
NIA 

1.06E-01 
1 -65E-01 

NIA 
NIA 

9.25E-02 
6.09E-02 

NIA 
NIA 
NIA 
NIA 

1.32E-01 
1.07E-01 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

9.39E-02 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

9.81 E-02 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 

3.1 OE-02 

1.05E-02 
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Table 4 
2000 and 2001 JN-4 North Grounds Area Soil Analytical Results 

Grid 
Screen cs-137 

Location Results(cpm) Results (pcilg) 

19-Perimeter 
19-Perimeter 
19-Perimeter 
19-Perimeter 
19-Perimeter 
20-Perimeter 
20-Perimeter 
20-Perimeter 
20-Perimeter 
20-Perimeter 
20-Perimeter 
20-Perimeter 
20-Perimeter 

JN4-08 
JN4-08 
JN4-08 
JN4-08 
JN4-09 
JN4-09 

JN4-09 
JN4-09 

JN4-10 
JN4-10 
JN4-10 
JN4-10 
JN4-11 
JN4-11 
JN4-11 
JN4-11 
JN4-12 
JN4-12 
JN4-12 
JN4-12 
JN4-13 
JN4-13 
JN4-13 
JN4-13 
JN4-14 
J N4-14 
JN4-14 
JN4-14 
JN4-15 
JN4-15 

SW @ l m  
NE Surface 
NE @ l m  

NW Surface 
NW @ l m  

SE Surface 
S E @ l m  

SW Surface 
S W @ l m  

NE Surface 
NE@’lm 

NW Surface 
N W @ I m  

SE Surface 
SW Surface 
NE Surface 
NW Surface 
SE Surface 
SW Surface 
NE Surface 
NW Surface 
SE Surface 
SW Surface 
NE Surface 
NW Surface 
SE Surface 
SW Surface 
NE Surface 
NW Surface 
SE Surface 
SW Surface 
NE Surface 
NW Surface 
SE Surface 
SW Surface 
NE Surface 
NW Surface 
SE Surface 
SW Surface 
NE Surface 
NW Surface 
SE Surface 
NE Surface 

11400 
11300 
11 200 
11 500 
11100 
11 300 
11 000 
11000 
10800 
11000 
10600 
11 200 
10900 
9900 
10400 
10200 
10400 
10000 
9630 
10000 
10100 
101 00 
10100 
10200 
10700 
10000 
10100 
10000 
10000 
10300 
10200 
10000 
10000 
10200 
10500 
10300 
10100 
10700 
10400 
10400 
101 00 
10000 
9850 

4.54E-02 
NIA 
NIA 

6.1 3E-02 
NIA 

4.04E-02 
1.91 E-02 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NtA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 

NIA 
NIA 

NIA 
NJA 
NIA 
NIA 

NIA 
NIA 

NIA 
NIA 
NIA 

NIA 

1.33E-01 

1.46E-01 

1.10E-01 

1.35E-01 

1.29E-01 

7.00E-02 

6.30E-02 

5.27E-02 
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Table 6 
JN-4 North Grounds Area Comparison Value Calculations 

195% (n-1) Value 
Number from Table B-1 of 

AreaNolume of Data NU R EGlC R - 
ID Points 5849 

JN4 North 
Grounds 

Area Surface Soil 16 1.753 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

Comparison 
Value 

Equation 

Sample Number 
129-854 
130-855 
131 -856 
132-857 
133-858 
134-859 
135-860 
1 36-86 1 
137-862 
138-863 
139-864 
140-865 
14 1-866 
142-867 
143-868 
144-869 

CS-1 37 
Resu I t ( pC i/g ) 

0.06 
0.08 
0.03 
0.12 
0.1 3 
0.10 
0.08 
0.06 
0.05 
0.16 
0.09 
0.1 1 
0.03 
0.03 
0.03 
0.03 

Average 
0.07 

Standard 
Deviation 

0.04 

Comparison 
Value 
0.09 

Modified 
Screening 

Criteria 
11 pCdg 

Comparison < 
Criteria 

Yes 
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Table 8 
Routine Plant Perimeter Surveys 

Routine Plant Perimeter Surveys 

Date JanlFeb 05 
Reference Survey 
# 

Readings in 
micro remlhr. 

Avg. 
SD 

rn icro 
remlhr 

50 
30 
30 
50 
60 
30 
35 
35 
15 
15 
7 
50 
70 
25 
8 
8 

32 
19 

HPS # 

J-28077 
J-28077 
J-28077 
J-28134 
J-28134 
J-28177 
J-28177 
J-28177 
J-28275 
J-28275 
J-28275 
J-28368 
J-28368 
J-28368 
J-28368 
J-28368 
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