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Battelle 
%e Business of Innovation 

July 19,2004 

Mr. Mike McCann 
U.S. Nuclear Regulatory Commission 
Region I11 
2443 Warrenville Road 
Suite 2 10 
Lisle, ILL 60532-4352 

Dear Mr. McCann: 

Subject: Submittal of final package for the Final Status Survey Report of JN-6 Facility under the 
USNRC Material License SNM-7 

Battelle is submitting the final package for the Final Status Survey Report for JN-6 Facility at the 
West Jefferson, Ohio site under the US.  NRC Materials License SNM-7 to request NRC review of the 
compiled data package. The JN-6 Facility is the former Battelle Security Gatehouse for the West Jefferson 
North Site and serves no purpose in the current operations of the site. Attached are two copies each of the 
following documents, which in aggregate represent the final package: 

1) 

2) 

3) 

“Columbus Closure Project Characterization and Final Status Report for Building JN-6”- June 
2004, as prepared by Closure Services, LLC 
Letter dated June 7,2004 from Tim Vitkus of ORISE to Mr. Rob Rothman-Columbus Closure 
Project Office, US Department of Energy 
Letter and modified “Columbus Closure Project Characterization and Final Status Report for 
Building JN-6” dated July 7, 2004 from Closure Services, LLC 

Following ORISE written concurrence with the Closure Services, LLC letter and modified report 
dated July 7,2004 and concurrence by the Columbus Closure Project Office of DOE as well as the 
U.S. NRC it is the intent of Closure Services, LLC to demolish the JN-6 Facility to the slab as 
non-radiological work as the JN-6 Facility will be released radiologically without restrictions and 
transport the demolition debris to a landfill in Ohio that accepts construction demolition debris. 
Closure Services, LLC will be ready to begin JN-6 Facility demolition on or before August 2, 
2004 based upon obtaining the aforementioned concurrences. 

If you have any questions or comments concerning this request please do not hesitate to call me at 
614-424-4098. 

Joe Jacobsen 
BCLDP Radiation Safety Officer 
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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 used by other parties 
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. 

4 

3 

Characterization and Final Status Report for Building JN-6 
June 2004 . Page iii 



Table of Contents 

1 .O Introduction ............................................................................................................. 1 
2.0 Training ................................................................................................................... 2 
3.0 Instrumentation ....................................................................................................... 3 
4.0 Survey Results ........................................................................................................ 4 

Exposure Rate Surveys ....................................................................................... 4 
Drain and Sump Sampling ................................................................... : .............. 4 

4.3 Direct Surveys ..................................................................................................... 4 
5 .O Conclusions ............................................................................................................. 5 
6.0 .:References ............................................................................................................... 6 

. .  

4.1 
4.2 

Figures 

Figure 1 SiteMap , 

Figure 2 JN-6 Grid Numbers 

Tables 

Table 1 
Table 2 
Table 3 
Table 4 
Table 5 
Table 6 
Table 7 
Table 8 

JN-6 Exposure Rate Surveys 
JN-6 Radioanalytical Results 
JN-6 Scanning Surveys 
JN-6 Wall Population Survey 
JN-6 Ceiling Population Survey 
JN-6 Exterior Wall Population Survey 
JN-6 Floor Population Survey 
JN-6 Roof Population Survey 

Characterization and Final Status Report for Building JN-6 
June 2004 Page iv 



I .O introduction 

This document contains the characterization and final status surveys of Building JN-6 
located at the Columbus Closure Project (CCP), 1425 Plain City/Georgesville Road State 
Route 142 East, West Jefferson, OH 43 162. The characterization and final status surveys 
were conducted in May, 2004 and encompass only the above ground structure. The 
subsurface soils will be released at a later date. A site map of the Columbus Closure 
Project is presented as Figure 1 of this report. JN-6 is a brick building that housed 
Battel1e”’s West Jefferson security operations. The building is a two story structure and is 
approximately 20’ by 25’. Waste management personnel surveyed the JN-6 Building and 
all hazardous or non-landfill conforming materials have been removed fkom the building. 
The removal of hazardous constituents included the removal of 12 asbestos containing 
floor tiles. The final status surveys were perfonned after hazardous materials and other 
interfering (ceiling tiles) items were removed from the building. 

Surveys were conducted in accordance with DD-97-02, Rev. 0, “Radiological 
Characterization and Final Status Plan for Battelle Columbus Laboratory 
Decommissioning Project West Jefferson Site” (Reference 1). This work was performed 
under Work Instruction 2600. Radiological contamination limits used for the survey are 
those presented in Table 1 of DD-93-02, Rev. 0, “Surface Release Criteria Technical 
Basis Document,” (Reference 2) and Table 1 of DD-93-03, Rev. 0, “Volumetric Release 
Criteria Technical Basis Document for Battelle Columbus Laboratory Decommissioning 
Project,” (Reference 3). 

To satisfy the requirements of NUREG/CR-5849, “Manual for Conducting Radiological 
Surveys in Support of License Termination, Draft Report for Comment” (Reference 4) 
and Reference 3, a one square meter (lm x lm) grid system was utilized to map Building 
JN-6 for characterization. The grids and their assigned numbers are presented as Figure 
2. 

Characterization scans and sampling were then performed in the gridded areas in 
accordance with Sections 5.1.3 and 5.1.4 of Reference 1 One hundred percent of the 
floor and walls up to two meters were scanned. Ten percent of walls above two meters, 
ceiling, and roof were scanned. This survey includes alpha and beta scans for all 
accessible surfaces. Static one-minute readings were performed in a \grid when scan 
survey readings indicate net activity above the Decision Level Value (DLV). 

A sample population was performed for the JN-6 Building. Thirty grids from the floor, 
walls, ceiling, and exterior were selected for additional (alpha and beta) static 
measurements as well as smear surveys. 

-3 As part of the release process, sample results from sink traps, drains and sumps were 
compared to the release criterion listed in Reference 3. 
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2.0 Training 

Technicians were formally trained and qualified on applicable procedures prior to the 
initiation of a characterization surveys. Documentation of training is maintained by CCP 
Project Records. 

Plans and procedures utilized for the survey follow: 
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-OP-002, Rev. 0 Facility Post-Decontamination Final Status Survey for Baseline 

Areas 
SC-OP-004, Rev. 0 Radioactive Contamination Monitoring Requirements for Facility 

Surface Characterization 
SC-OP-007, Rev. 0 Baseline Reference Values for Facility Radiological 

Characterization Surveys 
SC-OP-0 10, Rev. 0 Establishing a Surface Reference Grid for Walls, Floors, and 

Ceilings for a Detailed Characterization Survey 
SC-OP-025, Rev. 0 Facility Non-Baseline Final Status Survey 
SC-SP-004.2, Rev. 3 Manual and Mechanical Collection of Surface and Subsurface Soil 

Samples in Support of Site Characterization 
SC-SP-006, Rev, 3 Sampling of Sediment and Sludge for Chemical and Radiological 

Characterization 
SC-SP-015, Rev. 1 Sampling of Special Materials for Characterization 

t 
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3.0 Instrumentation 

I 

Direct reading gas proportional survey instruments sensitive to alpha and beta radiation 
are used to monitor facility surfaces for residual radioactive materials. Ludlum Model 
43-20 gas proportional detectors (1 80 square centimeters (cm2) detection areas) with 
Eberline ESP-2 meters were used to scan all building surfaces. The 180 cm2 detector was 
used for all static measurements for the determination of residual radioactivity levels. P- 
10 gas was supplied via a continuous feed to the detectors. Thin, flat plate thorium-230 
and tec,Fcium-99 sources traceable to the National Institute of Standards and 
Technology (NIST) per requirements of ANSI-N323a, “Radiation Protection 
Instrumentation Test and Calibration” (Reference 5 )  were used to calibrate the gas 
proportional instruments for alpha and beta detection, respectively. Source checks were 
conducted as required in Procedure SC-OP-004, Rev. 0, “Radioactive Contamination 
Monitoring Requirements for Facility Surface Characterization.” 

Characterization and Final Status Report for Building JN-6 
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Other instrumentation used in the support of the final status survey include: 
0 A Ludlum Model 19 Exposure Rate Meter to perform gamma radiation 

measurements 
A VMS based Canberra Procount data acquisition system in conjunction with 
high purity germanium detectors for gamma spectroscopy 

0 A Tennelec Model LB5 100 Simultaneous Alpha and Beta Gas Proportional 
Counter to count smear samples 



4.0 Survey Results 

4.1 Exposure Rate Surveys 

The calculated mean background exposure rate and the 95 percent confidence intervals 
used for the CCP grounds are 8 f 2 pwhr. The exposure rate readings in Table 1 were 
individually compared to the mean background value of 8 f 1 pRhr in order to show 
complimce with the 5 pR /hr above background release criterion in Reference 3 (i.e., 
readings must be less than 13 plUhr to be compliant). All exposure rates were less than 
the 5 pR /hr release criterion and are presented as Table 1. 

4.2 Drain and Sump Sampling 

Liquid samples were collected from the drains and sump located in JN-6. No 
radionuclides were detected in the analyses. Radioanalytical analyses are presented in 
Table 2. 

4.3 Direct Surveys 

Final status surveys for total (fixed and removable) were less than the release criteria 
defined in Reference 2. Tables 3 through 8 present scanning and static survey results 
fiom the JN-6 surveys. Numerical values in the tables represent residual activities and 
were computed as follows: 

Where: 
C, = Gross counts (countdl80 cm2) 
Cb = Mean value of background counts (comts/l80 cm2) 
T = count time (mh) [one minute count time is standard] '\ 

Eff = average instrument efficiency 

J 
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5.0 Conclusions 

The final status survey results demonstrate that the radiological endpoint criteria 
objectives of the NRC-approved decommissioning plan DD-93-19, Rev. 5 ,  
“Decommissioning Plan for the Battelle Memorial Institute Columbus Operations” 
(Reference 6 )  have been met for the areas addressed by this effort. These criteria are 
described in References 2 and 3. 
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June 7,2004 

Mi. Rob RotIunm 
Columbus Closure Project Office 
U.S. Departmat of Fnergy 
1425 Plab City-Gmrges-viIle Road 
State Royte I42 
West Jefferwn, Ohio 43 262 

Dear Mr. Rotl~.rnatl: 

The Enviromentd Survey and Site Assessment Program (ESSAP) of the Oak Ridge 
ht imte  far Science and Education (ORISE) has reviewed the project docunlentation and 
&ta for 13UiIdiag JN-6 at the Columbus Closure Project (CCP) in West Jefferson, Ohio. 
Closure SerVice~, L E  (CS) has completed a characterization and fwd status survey of 
the facility fpr the purpose of demonstrating W the U,$, Department of Energy @OE) 
unreshicted reZeatJe criteria have been s&fied. CS intends to dcrnolish the building as 
part of the site decommissianing and closure activities, 

It is tbe policy of the DOE to perfom independent verifications o f  decontamination and 
decommissioning acti~tiea conducted at DOE-owed facilities, ESSAP has been 
designated ag the organization responsible for this t& at the CCR. ESSAP 
recommerlded a Type A verification of Building JN-6 based upon the IniaimaI. potential 
for residual radioactivity in the area. 

Sqilding SN-6 i s  a two-story brick b4ilc&lg t;]iat howed the site's security operatiom. In 
preparation for final status s w e y  (l?3fl> and demofitioa, a l l  hazardous material and 
materials that could not be disposed. of at a landfill or othemise interfered with accessing 
s\nfaoe8 d*g the PSS were removed The C$ PSS consisted of surface scan6 fir alpha 
plus beta radiatian, direct and rmovable alpha and beta surfiice activity mamements, 
and expasure mte measuremen@. 

ESSAP reviewed the P$S procedures and data, The results ofthe review date&& that 
the FSS report does not provide sufficient information to permit ESSAP to independqtly 

P. 0. DOX 117, OAK RIPE€, TENNESSEE 37831*0117 
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June 7,2004 

radionuclides of concern and the respective Mdelines that apply. CommenB that were 
identified are provided as qn attachment 40 this report. ESSAP momends &ai the FSS 
report befreyised to include the additional requested information and submitted for further 
review, 

PleaBe contact me at (865) 576-3373 QT Eric Abelquist at (865) 576-3740 should p u  
have my questions or we may provide additional infomatian, 

Survey Projecb Manager 
Environmental Eurvey and 

Site Assessment Program 
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Cornmen$ on the 
Columbus Closure Project 

Characterhation and Srhd Status Report; 
For I3dding W-6 

West Jefferson, Ohio 

_General Co.mmcnt 

1, The lfiffal status w e y  (I%$) report guidance provided in Cllapter 9 of 
NUR9G/CR-5849-under which the FSS was designed-shtes "To the extent 
practicable, the fipal status swey  report should stand on i& own with minimal 
inilomqtion incorporated by reference", It i s  ESSAP's opinion that the rcr?port 
does not eatisfy this guidance. Wonnation that hzls either not been provided or is 
kcluded by rofmnce, but without dditionaI necessary detail, is discussed in 
subsequent commmtfl, 

,!3accific Comments 

1. Section 1.0, Introduction, lst pmgaph: The document should include additional 
ipfomtian regarding the operational histoy ofBu.ildhg IN-6. h p&cular, 
were there any activities as part afthe security operations that could potentially 
have resulted in contamination within the structure? Related to this i s  that the 
document does not state whetha the bfilding was affected or unaffected 

Section 1, ,O, Introduction, 2"' paragraph: The document does not state what the 
potential radionuclides o f  concm axe, Please revise the document aocordingly. 
Futlmmore, a reference i s  provided to Table 1 of DD-93-02 for the applicable 
radiological contamination limik This reference uontainfr the total allowable 
surface crmtamimtion criteria as found in Table IV ofD3QB Order $400.5. The 
table contains mrface contamination limit8 for four radionuclide groyps. The 
report does not spec@ which guideline(s) apply for demonstrating compliance, 
h tho reviewer la a~sume the mast restrictive guidelies apply? Please revhe the 
document to specifically state the applicable guidelines. 

Secdcm 1.0, Introduction, dh paragraph: This section describing scan surveys does 
not indicate that separate alpha $cm~ were perfionned and the data tables do not 
provide any alplla scan results, Did mntambts of concern include transuranics 
(TRU)? If so, alpha scans would be necessary as the m k u m  detectable 
concentration (MI)C) o f  gas proporthud detectors at the alpha plus beta voltage 
i 6  not adequate to detect cont.ambation at the ?'TZU guidehe levels, 

Section 1,0, Introduction, 5" paragcapb: The plan does not discuss whether the 
building was a single survey unit or mulliple s w e y  units. The reviewer must 
assume the entire building vva a single survey unit. Kftk building was 
subdivided into more than one survey unit, then 30 measurements would be 
required pcr unaffected swvey and/or one measpemeat per 1 m2 (or 2 m2 if the 

2, 

3. 

4, 
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scan MllC i 6  less than tha guideline) for eec t ed  m a y  units when applying 
draft NUREGICR-5849 guidance (see also $pec%c Comment No. 1). 

5 ,  Section 3,0, Instrumentation and Section 4,3 Direct Surveys: The dacurnent states 
a 180 ern' gas proportional detector was selected for pmfmming surface 

activity m~mernmts. E8SA.P requestr; additional information as to haw CS 
ensured complimoe wih the maximum allowable activity per 100 cm2 guideline. 
For example, 15,000 $a conlahcd within a 100 cm2 hot spot would be reported 
a6 8,300 dpd100 cat2 when using fbc geometry correction shorn in Section 4,3, 

Section 4.0, Survey Rewlts: ESSAP recornends that this section of the 
document provide additional information including a fllmmary of the tabulated 
d t s  and whether surface ~ c w  identified any areas requiring &her 
investigation. 

6. 

7, Data Tables: The review of the scan and static measurement data identified two 
ismes. The first i s  tbat the same inslrummt efficiency i s  used for both scanning 
and static measurements, This condition is unlikely as the scanning efficiency ia 
expected to less due to surfbce to detector spacing as well BS other factors. The 
second issue is that the vast majority of the data (on some pages all of the data) 
are reported as negative values. This iudicates that a non-representative (non- 
conslmative) background count rate value was subtracted from the g o a s  count 
rate. 

I 
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Timothy J. Vitkus 
Survey Projects Manager 
Environmental Survey and Site Assessment Program 
Oak Ridge Institute for Science and Education 
P.O. Box 117 
OakRidge, TN37831-0117 

July 7,2004 

Subject: Revision of Columbus Closure Project Characterization and Final Status Survey Report 
for Building JN-6 

Letter to R. Rothman from T. Vitkus, June 7,2004 
. .  

Re: 

Dear Mr. Vitkus, 

. .. 

ECC&E2 Closure Services, LLC (Closure Services) has reviewed the comments submitted in your 
correspondence to Mr. Rob Rothman, U.S. Department of Energy (DOE), on June 7,2004. Closure 
Services appreciates the concise and detailed review of the Draft, Columbus Closure Project 
Characterization and Final Status Survey Report for the Building JN-6, as submitted to the Oak Ridge 
Institute for Science and Education (ORISE), through the DOE. 

In responding the comments, we have completely revised the report to reflect the guidance provided in the 
“Manual for Conducting Radiological Surveys in Support of License Termination, DraR Report for 
Comment” NUREG/CR-5849,ORAU-92/C57, and your comments. The revised report is enclosed with 
this correspondence. 

Attachment A details our responses to the comment submitted in your June 7 correspondence. 

Should you require additional information or clarification, please contact my office at (614) 879-6841. 

Site Radiation Safety Officer 

Enclosure: 
As Stated 

Attachment: 
Attachment A: Responses to Comments, Columbus Closure Project Characterization Final Status 
Survey Report for Building JN-6, West Jefferson, Ohio 

State Route 142 East 

West Jefferson, OH 43162 
(614) 879-6941 Fax: (614) 879-7571 

1425 Plain City-Georgesville Rd - 



Attachment A 
Responses to Comment 

Columbus Closure Project Characterization Final Status 
Survey Report for Building JN-6 

West Jefferson, Ohio 

General Comment 

1. The Final status survey ( F S S )  report guidance provided in Chapter 9 of draft "REG/CR- 
5849 - under which the FSS was designed - states "To the extent practicable, the final status 
survey report should stand on its own with minimal information incorporated by reference". 
It is ESSAP's opinion that the report does not satisfy this guidance. Information that has 
either not been provided or is included by reference, but without necessary detail, is discussed 
in subsequent comments. 

Response 

Closure Services utilized previous characterization and final status survey reports submitted 
by Battelle to the U.S. Nuclear Regulatory Commission (NRC) as a template for the Building 
JN-6 report. Previous reports relied heavily on references to implementing plans, procedures, 
and technical documents. However, the model fails to provide sufficient detail to enable an 
isolated and independent review of the report. As such, Closure Services has revised the 
report to reflect the template presented in Chapter 9 of "REG-5849. Serious efforts have 
been made to allow the report to be self-sustaining, while minimizing information by 
incorporation by reference. 

Specific Comments 

1. Section 1 .O, Introduction, 1'' paragraph: The document should include additional information 
regarding the operational history of Building JN-6. In particular, were there any activities as 
part of the security operations that could potentially have resulted in contamination within the 
structure? Related to this is that the document does not state whether the building was 
affected or unaffected. 

Response: The report has been revised to present additional information regarding the 
operational history of Building JN-6. Specifically, information has been added concerning 
past operational and hctional activities that occurred within the building. It is unlikely that 
previous activities within the building resulted in radiological contamination. A clear 
statement has been added to the report indicating that Building JN-6 is considered a non- 
baseline, unaffected building. 

2. Section 1 .O, Introduction, 2"d paragraph: The document does not state what the potential 
radionuclides of concern are. Please review the document accordingly. Furthermore, a 
reference is provided to Table 1 of DD-93-02 fir the applicable radiological contamination 
limits. This reference contains the total allowable surface contamination criteria as found in 

1 
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Attachment A, Comment Response 
CCP Characterization and Final Status Report for Building JN-6 

Table IV of DOE Order 5400.5. The table contains surface contamination limits for 
four radionuclide groups. The report does not specify which guideline(s) apply for 
demonstrating compliance. Is the reviewer to assume the most restrictive guidelines 
apply? Please revise the document to specifically state the applicable guidelines, 

Response: Building JN-6 has been designated as a non-baseline, unaffected facility. 
Therefore, no radionuclides of concern have been identified for Building JN-6. 
Previously, Building JN-6 was used as a control point for the Columbus Closure 
Project (CCP) for personnel exiting the site. Discussions with personnel regarding 
the portal alarm responses revealed that alarms occurred very infrequently and were 
possibly related to hot particle Contamination from Building JN-1. Hot particles at 
the CCP consist mostly of cesium-137 and cobalt-60. Strontium-90 is also present at 
a relatively large (22 percent) abundance in the JN- 1 standard mixture of . 

radionuclides. Since specific radioisotopic data was not collected for JN-6, the more 
conservative Strontium-90 limits were applied. The text has been revised to reflect 
this designation of release h i t s .  

3. 

4. 

Section 1 .O, Introduction, 4th paragraph This section describing scan surveys does 
not indicate that separate alpha scans were performed and the data tables do not 
provide any alpha scan results. Did Contaminants of concern include transuranics 
(TRU)? If so, alpha scans would be necessary as the minimum detectable 
concentration (MDC) of gas proportional detectors at the alpha plus beta voltage is 
not adequate to detect contamination at the TRU guideline levels. 

Response: As discussed in the previous response, Building JN-1 exhibits a standard 
radioisotopic mixture of radionuclides. Alpha-emitting transuranic radionuclides are 
present in the mixture, representing an extremely small percentage of the mixture 
(less than three percent). Applying this ratio of betdgamma emitters to TRU, surface 
contamination limits for alpha + beta would be exceeded well before the alpha 
contamination limits. This analysis is specific to Building JN-6. As such, alpha 
scans were not performed for the characterization and final status survey for the 
building. Smears for removable alpha contamination and alpha static measurements 
were perfonned as part of the characterization survey. 

Section 1 .O, Introduction, 5th paragraph: The plan does not discuss whether the 
building was a single survey unit or multiple survey units. The reviewer must assume 
the entire building was a single survey unit. If the building was subdivided into more 
than one survey unit, then 30 measurements would be required per unaffected survey 
and/or one measurement per 1 m2 (or 2 m2 if the scan MDC is less than the 
guideline) for affected survey units when applying draft NUREG/CR-5849 guidance 
(see also Specific Comment No. 1). 

Response: Building JN-6 was considered a non-baseline, unaffected facility and 
designated as a single survey unit. Five separate population surveys were conducted 
in compliance with implementing procedure Section 5.3.1 of SC-OP-025. 
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SpecificaIly, a large population statistical survey consisting of static counts was 
performed for each interior building surface (i.e., walls, floors, etc.). Measurements 
were taken at a minimum of 30 locations within each large population survey area. 
These locations were interior walls, ceiling, floor, external walls, and roof 
Additional survey measurements were not performed as the scanning-MDC was 
sufficient for detecting the beta surface contamination limit. 

5.  Section 3.0, Instrumentation and Section 4.3, Direct Surveys: The document states 
that a 180 cm2 gas proportional detector was selected for performing surface activity 
measurements. ESSAP requests additional information as to how CS ensured 
compliance with the maximum allowable activity per 100 cm2 guideline. For 
example, 15,000 dpm contained within a 100 cm2 hot spot would be reported as 
8,300 dpd100 cm! when using the geometry correction shown in Section4.3. 

Response: The text has been revised to state: Count rates for both wide area (greater 
than the probe area of 180 cm2) and point (less than the probe area of 180 cm2) 
sources were normalized to 100 cm2 through this equation. Utilizing the equation 
confirms that all wide-area sources met the 1,000 dpd100 cm2 release criteria. Point 
sources, if identified, were also subject to the normalizing e uation. Therefore, 

3,000 dpd100 cm2 release criteria for “hot spots.” 
activities for point sources was limited to 1800 dpm/lOO cm 1 , which is well below the 

6. Section 4.0, Survey Results: ESSAP recommends that this section of the document 
provide additional information including a summary of the tabulated results and 
whether surface scans identified any areas requiring further investigation. 

Response: Summary Tables have been added to Revised Section 6.3. No surface 
scans or static measurements identified areas requiring further investigation. 

7. Data Tables: The review of the scan and static measurement data identified two 
issues. The first is that the same instrument efficiency is used for both scanning and 
static measurements. This condition is unlikely as the scanning efficiency is expected 
to be less due to surface to detector spacing as well as other factors. The second issue 
is that the vast .majority of the data (on some pages all the data) are reported as 
negative values. This indicates that a non-representative (non-conservative) 
background count rate value was subtracted fiom the gross count rate. 

Response: As to the fust concern, the data tables present the instrument efficiency as 
determined during the daily performance test. Characterization Teams used the same 
instrument for the scanning and static measurements for alpha + beta surveys. As 
such, the instrument efficiency did not change. However, the scanning-MDC may 
change due to parameters such as stated in the comment. As such, the calculation of 
the scan-MDC has been incorporated into Attachment A of the report. As to the 
second concern, Revised Section 4.2 now incorporates a conservative estimate of 
background conditions. Background measurements were performed in Building JN- 
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2. Building JN-2 is located within 200 feet of Building JN-1. The current inventory 
of radioactive material within Building JN-1 contributes to slightly elevated exposure 
rates within Building JN-2. For this reason, the building material type background 
alpha + beta values for Building JN-2 have been adjusted by subtracting the 
corresponding mean ambient readings. The ambient background is obtained by 
turning the probe face up (not on any surface material) and taking a measurement in 
the middle of a room. Subtracting the corresponding mean ambient reading from 
each mean background enables a very conservative background to be applied for the 
characterization and final status surveys for Building JN-6. Table 11 presents the 
resultant corrected values of the various material types examined. Background 
measurements for alpha were not adjusted as ambient radiation levels did not 
influence alpha readings. 
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1 .O Introduction 

This report contains the characterization and final status surveys of Building JN-6 located 
at the Columbus Closure Project (CCP), 1425 Plain City/Georgesville Road State Route 
142 East, West Jefferson, OH 43 162. The characterization and final status surveys were 
conducted in May, 2004 and encompass only the above ground structure. The subsurface 
soils will be released at a later date. A site map of the CCP is presented in Figure 1. 

The intent of this final status survey report is to provide a complete and unambiguous 
record of the radiological status of Building JN-6. Sufficient information and data is 
provided to enable an independent re-creation and evaluation at some future date of both 
the survey activities and the reported results as related to Building JN-6. Much of the 
information in this report is also available in various technical basis documents, final 
status survey plans and procedures, and the decommissioning plan, and various reporting 
and quality assurance and control procedures. (ORAU, 1992) 

. .  

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

I. 1 Background 

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

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

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

The DOE has contracted ECC&E2 Closure Services, LLC (Closure Services) to safely 
remove DOE radioactive materials and contamination fiorn WJN site. Removal of 
radioactive material will be to levels allowing fhture use of the site without radiological 
restrictions as described in the Decommissioning Plan. Closure Services has conducted 
characterization and final status surveys of Building JN-6 to demonstrate that the building 
is available for unrestricted release. 

- 
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2:O 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 six at the 
West Jefferson site. The CCP is the successor of the BCLDP. The WJN site has five 
permanent structures (nuclear research facilities JN-1, JN-2, JN-3, the security operations 
Building JN-6, and the Well House). Several outfalls, filter beds, and wells are also 
located at the site. 

2.1 Facirity Description 

JN-6 is a brick building that housed Battelle's West Jefferson security operations. JN-6 
also served as the access control point for the site and the North Site BMI Emergency 
Command Center. The building is a two story structure and is approximately 20' by 25'. 
All utilities with the exception of sanitary sewer were routed through building JN-3. JN- 
6 is the first input to the.sanitary sewer system for the North Site. Available historical 
information indicates that activities, processes, and operations performed within and 
around the building did not utilize radioactive materials. 

. .  

Building IN-6 is designated as an unaffected area. NUREG-5849 defines an unaffected 
area as: 

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

(ORAU, 1992) 

Building JN-6 is also considered a non-baseline area. (Battelle, 2003) 
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3.0 Decommissioning Activities 

3.1 Objectives 

Building JN-6 is considered to be an unaffected, non-baseline area. As such, the building 
was not expected to contain residual radioactive contamination. The objective of the 
final status survey preformed in Building JN-6 was to statistically demonstrate that the 
building is fiee fiom residual radioactive contamination and is suitable for release. Table 
1 presents the surface release criteria as presented in DD-93-02, Rev. 0, “Surface Release 
Criteria Technical Basis Document,” (Battelle, 19993A). Table 2 presents the volumetric 
release criteria as presented in DD-93-03, Rev. 0, “Volumetric Release Criteria Technical 
Basis Document for Battelle Columbus Laboratory Decommissioning Project.” (Battelle, 
1993B) 

Closure Services Waste Management (WM) personnel surveyed the JN-6 Building for 
hazardous and items not conforming to the sanitary landfill disposal requirements. 
These items included items that may have contained hazardous constituents regulated by 
the Resource Conservation and Recovery Act or the Toxic Substance Control Act. 
Closure Services Field Crews then removed the items identified by the WM personnel. 
These items included fluorescent light bulbs, fluorescent light ballasts, and 12 asbestos 
containing floor tiles. 

Closure Services Characterization Teams performed the final status survey after the 
hazardous materials were removed fiom the building. No systems or components were 
removed due to radiological contamination. 
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4.0 Final Status Survey Procedures 

The Closure Services Characterization Team conducted the final status survey of 
Building JN-6 according to DD-97-02, Rev. 0. (Battelle, 2000) The final status survey 
was performed under Work Instruction 2600. 

Specifically, the planning and implementation of the final status survey adhered to the 
requirements Section 5.4 of DD-97-02, Rev. 0. (Battelle, 2000) 

4.7 Sampling Parameters 

Non-baseline areas do not require an established grid system. (Battelle, 2000) However, 
the Characterization Team opted for a grid system as an effective tool to organize 
documentation of characterization survey data. The Building JN-6 characterization grid 
system comprised of a single survey unit, segregated into one square meter (lm x lm) 
grids. Figures 3 to 8 present the Building JN-6 grids and the alpha numeric identifier for 
each. 

Characterization scans were then performed in each grid with Sections 5.4.3 of DD-97- 
02, Rev. 0. (Battelle, 2000) Section 5.4.3, allows for 10 percent of the floor and lower 
areas of the walls to be scanned. The Characterization Team scanned 100 percent of the 
floor and walls up to two meters due to insufficient historical survey data for the facility. 
Ten percent of the surface area of the walls above two meters, the ceiling, and the roof 
were scanned. The scanning survey included alpha and beta scans for all accessible 
surfaces. Static one-minute readings were performed in ti grid when scan survey readings 
indicate net activity above the Decision Level Value (DLV). 

A large population statistical survey was conducted for the floors and the wall surfaces 
within Building JN-6 as required by Section 5.4.5, “Population Survey”, of DD-97-02, 
Rev. 0. (Battelle, 2000) The statistical survey consisted of static alpha -t beta integrated 
measurement, a of the thirty grids from the floor, the walls, the ceiling, and the exterior of 
the building. 

Samples were taken fiom accessible sink traps, drains, and sumps. As part of the release 
process, sample results fiom sink traps, drains and sumps were compared to the release 
criterion listed in Table 2. 

4.2 Background/Baseline Levels Identified 

The Characterization Team performed a background survey in support of the 
characterization and final status survey for Building JN-6. The background survey was 
conducted within Building JN-2 for alpha + beta and alpha integrated measurements for 
each building material type. Building material types included: 

< -  
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- Concrete floor, 
- Concrete block wall, 
- Concrete forms, 
- LONAM (steel, window frames, building components), and 
- Brick 

Background surveys were performed in the sarhe manner and with the same 
instrumentation used during the characterization and final status survey of Building JN-6. 
A decision level value @LV) was calculated to permit the field identification of surfaces 
requiring additional radiological measurements. Decision level values were calculated 
using the following equation: (Battelle, 2000) 

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

MDA values were calculated using the following equation: 

MDA = 3 + 4.65( ubk) 

where: 
@bkg = standard deviation of background value. 

Background measurements were performed in Building JN-2. Building JN-2 is located 
within 200 feet of Building JN-1. The current inventory of radioactive material within 
Building JN-1 contributes to slightly elevated exposure rates within Building JN-2. For 
this reason, the building material type background alpha + beta values for Building JN-2 
have been adjusted by subtracting the corresponding mean ambient readings. The 
ambient background is obtained by turning the probe face up (not on any surface 
material) and taking a measurement in the middle of a room. Subtracting the 
corresponding mean ambient reading from each mean background enables a very 
conservative background to be applied for the characterization and final status surveys for 
Building JN-6. Table 11 presents the resultant corrected values of the various material 
types examined. Background measurements for alpha were not adjusted as ambient 
radiation levels did not influence alpha readings. 

Background measurements established for Building JN-6 are exclusive to this 
characterization and final status survey report. For future efforts for the remaining non- 
baseline and baseline facilities, a separate background will be established. Specifically, 
the separate background will be developed using survey data collected following the 
unrestricted release of Building JN-6. 
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4.3 Major Contaminants Identified 

Building JN-6 has been determined to be a non-baseline, unaffected facility. Therefore, 
no potential radionuclides were identified for the surveys and sampling of JN-6. (Battelle, 
2003) 

4.3.1 Guidelines Established 

Building JN-6 served as the access control point for the site. Therefore, the most likely 
contamination present within the building would be fiom Building JN-1. The standard 
mixture of radionuclides for Building JN-1 primarily consists of Cesium-137 and Cobalt- 
60, with Strontium-90 representing 22 percent. As such, the more restrictive surface 
contamination limits associated with Sr-90 were applied to the characterization and final 
status survey for Building JN-6. 

- .  

Table 1 presents the surface contamination guidelines applied for Building JN-6. These 
criteria are provided by DOE Order 5400.5 “Radiation Protection of the Public and 
Environment,” which reference Regulatory Guide 1.86. DOE Order 5400.5 does not 
define the release levels for nuclides such as transuranics, Ra-226 and Th-230, therefore 
the CCP adopted the guidance of Regulatory Guide 1.86. 

Table 2 presents the guidelines for residual radioactivity concentrations for soil and solid 
volumes as applied to Building JN-6. Criteria for residual radioactivity concentrations in 
soil are defined in a number of references. DOE Order 5400.5, Section W.a.2 provides 
generic guidelines for residual concentrations of Ra-226, Ra-228, Th-230, and Th-232. 
NRC Guidance has been received by the CCP which contains soil radioactivity 
concentration guidelines for CO-60, Sr-90, Cs-137, Ra-226, and Ra-228. NRC guidance 
for soil radioactivity concentration guidelines for natural, enriched and depleted uraniw 
is also utilized. Table 2 is a compilation of the soil residual radioactivity concentration 
guidelines to be utilized by the CCP generated primarily from the various reference 
documents mentioned in the above sentences and from soil guidelines generated from 
computer pathway analyses. 
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5.0 Equipment and Procedures 

5. f Equipment 

Direct reading gas proportional survey instruments sensitive to alpha and beta radiation 
are used to monitor facility surfaces for residual radioactive materials. Ludlum Model 
43-20 gas proportional detectors (1 80 square centimeters (cm2) detection areas) with 
Eberline ESP-2 meters was used to scan all building surfaces. The 180 cm2 detector was 
used for all static measurements for the determination of residual radioactivity levels. P- 
10 gas was supplied via a continuous feed to the detectors. Thin, flat plate thorium-230 
and technicium-99 sources traceable to the National Institute of Standards and 
Technology (NIST) per requirements of ANSI-N323a, “Radiation Protection 
Instrumentation Test and Calibration” were used to calibrate the gas proportional 
instruments for alpha and beta detection, respectively. (ANSI, 1997) 

Other instrumentation used in the support of the final status survey include: 
0 A Ludlum Model 19 Exposure Rate Meter to perform garnma radiation 

measurements 
0 A VMS based Canberra Procount data acquisition system in conjunction with 

high purity germanium detectors for gamma spectroscopy 
0 A Tennelec Model LB5 100 Simultaneous Alpha and Beta Gas Proportional 

Counter to count smear samples 

5.2 Minimum Detectable Activities 

Minimum detectable activities (MDAs) are determined utilizing the data collected for 
each surface material. The MDA for large, wide area sources was calculated assuming 
the radioactive source remained under the detector approximately one minute, allowing 
the MDA for wide-area source scan surveys to approach the MDA reported for a static 
survey. The MDA for a wide-area source was calculated at 275 disintegrations per 
minute per 100 square centimeters (dpd100 cm2). The MDA for scans involving point 
sources were calculated by evaluating the time a point source remained under the 
detection area, given a worst-case brick background. An MDA of 2790 dpd100 cm2 
was calculated for a point source configuration during a scan survey. Attachment A 
details the method for calculating the MDA. 

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. 4 Decommissioning Plan, Battelle Memorial Institute Columbus 
Operations 

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

SC-OP-004, Rev. 0 Radioactive Contamination Monitoring Requirements for Facility 
Surface Characterization 

SC-OP-007, Rev. 0 Baseline Reference Values for Facility Radiological 
Characterization Surveys 

SC-OP-010, Rev. 0 Establishing a Surface Reference Grid for Walls, Floors, and 
Ceilings for a Detailed Characterization Survey 

SC-OP-025, Rev. 0 Facility Non-Baseline Final Status Survey 
SC-SP-004.2, Rev. 3 Manual and Mechanical Collection of Surface and Subsurface Soil 

Samples in Support of Site Characterization 
SC-SP-006, Rev. 3 Sampling of Sediment and Sludge for Chemical and Radiological 

Characterization 
SC-SP-015, Rev. 1 Sampling of Special Materials for Characterization 
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6.0 Survey Findings 

6. I Exposure Rate Surveys 

The calculated mean background exposure rate and the 95 percent confidence intervals 
used for the CCP grounds are 8 f 2 pR/hr. The exposure rate readings in Table 3 were 
individually compared to the mean background value of 8 f 1 pR/hr in order to show 
compliance with the 5 pR /hr above background release criterion (exposure rate surveys 
must be less than 13 p R h  to be compliant). All exposure rates were less than the 5 pR 
/hr release criterion and are presented as Table 3. 

6.2 Drain and Sump Sampling 

Liquid samples were collected from the drains and sump located in Building JN-6. No 
radionuclides were detected above the associated MDA in the analyses. Radioanalytical 
analyses are presented in Table 4. 

6.3 Scanning and Fixed Measurements 

Final status surveys for total (fixed and removable) were less than the release criteria 
defined in Table 1. Tables 5 through 10 present scanning and static survey results fiom 
the Building JN-6 surveys. Numerical values in the tables represent residual activities 
and were computed as follows: 

Where: 
C, = Gross counts (counts/l80 cm2) 
c b  = Mean value of background counts (counts/l80 cm2) 
T = count time (min) [one minute count time is standard] 
Eff = average instrument efficiency 

Count rates for b&h wide area (greater than the probe area of 180 cm2) and point (less 
than the probe area of 180 cm2) sources were normalized to 100 cm2 through this 
equation. Utilizing the equation confirms that all wide-area sources met the 1,000 
d p d l 0 0  cm2 release criteria. Point sources, if identified, were also subject to the 
normalizing equation. Therefore, activities for point sources was limited to 1800 
d p d l 0 0  cm2, which is well below the 3,000 dpd100 cm2 release criteria for “hot spots.” 
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Areas where measurements exceed the decision level value (DLV), precise identification 
of the area and additional data collection is required. Further data collection includes: 
(a) a static alpha-plus-beta measurement, (b) a static alpha-only measurement, and (c) a 
smear sample. In these areas, it is Closure Services current policy to decontaminate the 
area to below 1000 d p d l 0 0  cm’, or in the case of ground floor contamination, protection 
and saw cutting the area for future removal as low level waste after the building 
demolition. If decontamination is not feasible in the area, additional information such as 
the exact area of contamination and contamination levels using a 100 cm2 probe are 
obtaihed. 

SURVEY LOCATION 

The following summarizes the alpha + beta scanning and integrated measurement surveys 
obtained for Building JN-6. a total of 390 Survey grids were scanned, static 
measurements and smears were collected in 150 survey grids. The results of these 
surveys are summarized below. 

REMOVABLE, BETA REMOVABLE, ALPHA I 
JN-6 Scanning Surveys 

AVG MAX. MIN. AVG MAX. MIN. 
1.9 15.6 -2.6 0.7 7.2 -0. I 

JN-6 Wall Population Survey 
JN-6 Floor Population Survey 
JN-6 Exterior Wall Population Survey 
JN-6 Floor Population Survey 
JN-6 Roof Pooulation Survev 

The highest values were data obtained from brick surveys. Brick has one of the highest 
alpha and betdgamma background count rates of any of the building materials at the 
CCP. 

1.1 7.0 -2.6 0.2 1.7 -0. I 
1 .o 8.1 -2.6 0.1 1.7 -0.1 
0.6 4.9 -2.6 0.1 1.7 -0.1 
I .2 4.9 -2.6 0.3 1.7 -0. I 
3.6 12 4 -05 1 8  5 4  4 1  

. .  . 
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7.0 Conclusions 

The characterization and final status survey results demonstrate that the radiological 
endpoint criteria objectives of the NRC-approved Decommissioning Plan have been met 
for the areas addressed by this effort. (Battelle, 2003) The scanning and the integrated 
measurements for alpha + beta and alpha and the smear survey results obtained fi-om 
Building JN-6 are reported as concentrations less than those listed in Table 1. Reported 
analytical results for media samples obtained fiom Building JN-2 are below the residual 
radioactivity concentrations for soil and solid volumes as presented in Table 2. 
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Figure 3, JN6 Grid 
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Figure 4, JN6 Grid 
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Figure 6, JN6 Grid 
Guard Station, Second Floor 
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figure 7, JN6 Grid 
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Figure 8, JN6 Grid 
Guard Station, Roof 
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Table 1 
Surface Contamination Guidelines for BCLDP 

Average @14) Maximum (43) Removable (4i6) 

Transuranics, 1-125, 1-129, Ra-226, Ac-227, Reserved . Reserved Reserved 
Ra-228, Th-228, Th-230, Pa-23 1 (1 OO)* (300)* (20)* 
Th-Natural, Sr-90, 1-126, 1-131, 1-133, , Ra- 1.000 3,000 200 . .  
223, Ra-224, U-232, Th-232 
U-Natural, U-235, U-238, and associated decay 5,000 15,000 1,000 

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

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

(3) Measurements of average contamination should not be averaged over an area of more than lm2. 
For objects of less surface area, the average should be derived for each such object. 

(4) The average and maximum dose rates associated with surface contamination resulting from beta- 
gamma emitters should not exceed 0.2 mrad/hr and 1 .O ma&., respectively, at 1 cm. 

(’) The maximum contamination level applies to an area ofnot more than 100 cm2. 

(6) The amount of removable material per 100 cm2 of surface area should be determined by wiping and 
area of that size with dry filter or soft absorbent paper, applying moderate pressure, and measuring 
the amount of radioactive material on the wiping an appropriate instrument of known efficiency. 
When removable contamination on objects of surface area less than 100 cm2 is determined, the 
activity per unit area should be based on the actual area and the entire surface should be wiped. It is 
not necessary to use wiping techniques to measure removable contamination levels if direct scan 
surveys indicate that the total residual surface contamination levels are within the limits for 
removable contamination. 

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

* Regulatory Guide 1.86 



TABLE 2 
BCLDP GUIDELINES FOR RESIDUAL 

RADIOACTIVITY CONCENTRATIONS FOR SOIL AND SOLID VOLUMES 

King Avenue West Jefferson 
Concentration Concentration 

Radionuclide(a) (pCi/g)@) (pCi/g)(b) 
Natural Uranium 1 O(l) na@) 

Enriched Uranium 30") 30") 

Depleted Uranium 35") 35'" 

Ac-227 19 19 
Am-241 na(') 270 
Am-243 na 140 . 

Ce-144 na 2,100 
Cm-243 na 0.79 
Cm-244 na 1 .o 
CO-60 8'2' 8(2' 

CS-134 na 33 
CS- 137 1 1 5(2) 
C-14 940 940 

: 



Concentration 

Table 2 Notes and References 
Notes: 

a. 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 1. 

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

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

d. Difference in tritium activity concentrations are due to the difference in depths of 
the water tables a€ two sites. The water table depth at King Avenue is deeper than 
that at West Jefferson. 

References : 

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

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

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



Table 3 
JN-6 Exposure Rate Surveys 

I 1 I Resultsin pWhr 1 



Table 4 
JN-6 Radioanalytical Results 
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Table 5 
JN-6 Scanning Surveys 
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Table 5 
JN-6 Scanning Surveys 

I I I I RE - _ _  
I I Surface I Material 1 Aloha + Beta BKG 

Grid Medium Type DLV I Adjusted 

A1 1Floor I L 4661 9 
B4 1W.Wall L 4661 9 

~~ 

A2 I 1Floor I L I  4661 9 
A3 I 1Floor I L I  4661 9 
A4 I 1Floor I L I  4661 9 
A5 I 1Floor I L I  4661 9 

1 

SSWall 466 
L 466 
L 466 
L 466 9 

83 I SSWall I L l  466) 9 
84 I SSWall I L I  466 I 9 

iults in CPM 
Scan Me 

Gross Counl E 5  p 
! 

! 
! 3 
! 2 
! 2 
! 2 
! 2 
! 2 
! 27 
! 25 
! 31 
! 29 
! 27 
! 26 
! 25 
! 26 
! 25 
! 25 
! 22 
! 24 

26 
! 26 

24 
! 28 

24 
26 
25 
24 
27 
28 
31 
30 

: 28 

I 

I 

, 
I 

I 

r , 

, 
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B - W  
CB - Canaete Block 
CF -Concrete Floor 
L - L~Natural  Material 



Table 5 
’ JN-6 Scanning Surveys 

E-BliCk 
CB - CoMete Blodc 
CF - conaete Floor 
L - L o w N a t u r e l M a t ~  



Table 5 
JN-6 Scanning Surveys 

8-Brick 
CB - concrete Bkck 
CF - Conaete Floor 
L - Low Natural Matm 



Table 5 
JN-6 Scanning Surveys 

B-Brick 
CB - Concrete Blodc 
CF - COncreta Floor 
L - Low Natural Material 



Table 5 
JN-6 Scanning Surveys 

B-BriCk 
CB - Conaete Block 
CF - Concrete Floor 
L- Low Natusl M a W  



Table 5 
JN-6 Scanning Surveys 
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B - m  
CB-COnaeteBlOCk 
CF - ConaWe Fkor 
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Table 5 
JN-6 Scanning Surveys 

I 

B-Bride 
C0 - Concrete Block 
CF - Concrete Flow 
L - Low Natural Material 



Table 5 
JN-6 Scanning Surveys 

B-Bride 
CB - Concrete Block 
CF - COnCiete Flaor 
L-LowNaturdMaterial 



Table 5 
JN-6 Scanning Surveys 

B - B W  
C0 - Concrete Block 
CF - Conaete Floor 
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Table 6 
JN-6 Wall Population Survey 
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Table I 
JN-6 Ceiling Population Survey 

I 



Table' a 
JN-6 Exterior Wall Population Survey 

I 



Tabre 9 
JN-6 Floor Population Survey 

I 



Tab& IO 
JN-6 Roof Population Survey 



Table 11 
Corrected Background Reference Values for the 

Various Construction Material Types 
Component I Material Mean’/ Mean Ambient ‘1 Delta3 

I I 
1 The material mean was derived for each ofthe listed component types specified in DtUCedUre SC-OP- 
007, ‘ W i n e  Refwmce Values for Fadllty Radidoglcel Characterl&tion &weysm %e value used Is the 
result of an average of 40 static measurements, of each material type 

2 The ambient mean values were derived In accord with standard operating procedum. The 
measurement is the value derlved by pladng the detector, face up In open alr. 

3 The Della C W  was derived by subtracting the materlal mean value from the ambient value 

Note: These calculated adjustments are intended for use In the FSS Report of JN6. and not intended for 
general appllcatlon In the FSS process of the Columbus Closure Project 

c 



Attachment A 

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

The minimum detectable activity (MDA) for scanning a point source with instrument 
progression rate of 5 centimeters per second ( d s e c )  is calculated using the following 
method: 

Given: 

Width of detector = 10 cm 
Area of detector - 180 cm2 - 

.. lOcm lmin 
5cm/Sec 60sec 

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

Background (worst case brick) = 729 counts per minute (cpm) 

c b  = 
s b  - - 
Eff = 

scanning background = 729 cpm x 0.033 min = 24.1 counts (c) 
standard deviation of c b  = )c, = 4.91 
efficiency of detector = 0.28 counts per disintegration (dd) 

I .  
= 2800 disintegrations per minute 3 + (4.65 * S,) - 3 + (4.65 * 4.91) MDA= - 

Ef*T (0.28 * 0.033) 

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

1 minute - - T 
s b  = ,/-=&?&=27cprn 

3 + (4.65 * 27) MDA + = 459 dpd100 cm2 
(0.28 * 1) 
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