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1.0 Introduction 

This report contains the final status surveys (FSS) lor the JN-3 foundation area located at 
the Columbus Closure Project (CCP), 1425 State Route 142 East, West Jefferson. OH 
43 162. Final status survcys were conducted according to the guidance presented in the 
iMuniriil for Condircting Siirveys in Support ?f Licerwe Terwiiwtion, NUREGfCR-5849 
(NUREGKR-5849) (ORAU. 1 992) and the Rudiologicril C'li~irtrcteri~Lrtio~i arid Find 
Stdirs P I m  .fir Bart elle Coltrin birs La bora or ies Decom 111 iss io I t ir  ig Project. I Vest 
Jeflerson Site. DD-97-02 (Final Status Plan! (Battelle. 2000). The final status surveys 
were conducted in March and April of 2005 and perfornied under Work Instniction 2806 
(Closure Services. 2004). 

The intent of this final status survey report is to provide a complete and unanibi, auous 
record of the radiological status of the excavation. Suft'icient information and data is 
provided to enable an independent re-creation and evaluation at somc future date of both 
the survey activities and the reported results for the excavation. Information in this report 
is also available in referenced technical basis documents, final status survey plans and 
procedures. and the Burlelle illentor-id lrisii~irle Colunibiis Operatioris. Decoiriniis.sio)ii~~~ 
Plan, DD-93-19 (BMI Decommissioning Plan), and reporting and quality assiirance 
procedurcs. 

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

1.1 Background 

On April 16, 1943, BMI, acting through what is now its Battelle Coluinbus Operations 
(BCO), entercd into Contract No. W-7405-ENG-92 \vith the Manhattan Engineering 
District to perfonn atomic cnergy research and development (R&D) activities. BCO 
performed nuclear materials research and development at privately-owncd facilitics 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. 
2003a). 

The HCO facilities at the King Avenue Site. Columbus. Ohio, and the West Jefferson 
North (WJN) and South (WJS) Sites. West Jcfferson, Ohio. became partially 
radiologically contaminated as a result of the R&D activities. Decontaniinalion of the 
King Avenue and WJS Sites has been completed and activities continue at thc WJN sitc. 
The DOE. as the successor to the AEC and the Govemnient's earlier work. is the agreed 
party with predominant liability and responsibility for decontamination and 
decommissioning (D&D) of the BCO facilities (Rattelle. 2003a). The Assistant Secretary 
for Nuclear Energy of the DOE accepted the decontamination and decommissioning 
(D&D) of the WJN into the DOE'S Surplus Facilities Management Program as a major 
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project (DOE, 1986). The I>OE is the agency funding and managing the cleanup of the 
WJN (Battelle, 2003a). tlowcver. the site is not a DOE-owned Facility. 

BMI holds US. Nuclear Regulatory Commission (NRC) license nurnber SNM-7. BhII 
has continually operated and conducted I)&D activities in full compliance with this Nl iC 
license. The RMI Decommissioning Plan for the WJN site does not scrve as a 
declaration to terminate SNM-7. but establish the criteria for perforniing D&D activities. 
The end goal of the BMI Dccommissioning Plan is to reach unrestricted use conditions 
for the site (Battelle. 20031). 

The DOE has contracted ECC&E2 Closure Serviccs. I .I,C (Closure Services) to safely 
rcniove DOE radioactive materials and contamination from the W.IN site. Removal of 
radioactive material will be to levels allowing future use of the site without radiological 
rcstrictions as described in the I3MI Decommissioning Plan. Closure Senpices has  
conducted characterization and frnal stillus survcys of'the JN-3 foundation excavation lo 
demonstrate that thc area is available for unrestricted release. 
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2.0 Site Description 

Created in 1984, the Battelle Columbus Decommissioning Project (BJCLDP) is a 
remediation projcct that includcs nine buildings at the King Aveniie sitc and Jive at the 
WJN sitc. Thc CCP is the siiccessor ol'the BCLDP. The WJN site hijS one permanent 
structure (Wcll Housc). Threc former research facilities, JN-1. JN-2. and JN-3 have bccn 
demolished as well as JN-6. the guard house. Several 0utf:hlls. filter beds, and wells are 
also located at the site. The JN-3 foundation area is the area below and surrounding the 
m - 3  foundation slab. Figure 1 shows the JN-3 facility in relation t o  the CCP site. 

2.1 Area Description 

Building JN-3 was 13 1 feet long. 66 feet wide and about 44 feet above ground. I t  is 
constructed of cement block faced Lvith brick up to 24 fcet above ground and aluminum 
siding the rest of the way. Building JN-3 was demolished in 200.1. The tirst, or 
experimental floor. was 12 leet bclow ground level. Various drain lines as well as 
building areas werc known to be contaminated above the volumetric release limits 
presented in DD-93-03. Rev. 0. "Volumetric Release Criteria Technical Basis Document 
for Battelle Columbus Laboratory Ikcommissioning Projcct" (Battellc, 1993). For this 
reason. the piping. surrounding soils. and building components were removed and 
disposed of as low level waste. These areas included the pump room and reactor walls 
and floor, and various sanitary drains and pipes. l'hc majority ofthe JN-3 foundation and 
walls were released pcr I IP-OP-01 I and disposed of off-site as sanitary waste. The 
location of thc JN-3 foundation area. available for unrestricted relcasc, is highlighted in 
Figiire 2. 

T~vo classifications of areas are used in  NUREG-5819 and are tenned affected or 
unaffected. These classifications are defined as (NRC, 1992): 

Affected Areas: Arcas that have potential radioactive contamination (based on 
plant operating history) or known radioactive contamination (based on past or 
preliminary radiological surveillance). This u.ould normally include arcas where 
radioactive materials were used and stored. \vhere records indicate spills or other 
unusual occurrences that could have resulted in spread of contamination. and 
where radioactive materials were buried. Areas immediately surrounding or 
adjacent to locations wherc radioactive materials \yere used, storcd. or buried are 
included in this classi tication because of the potential for inadvertent spread of 
contaminalion. 

Unaffected Areas: All areas not classified as affccted. These areas are not 
expected to contain rcsidual radioactivity, based on knowleclgc of site history and 
previous in formation. 

The JN-3 fouridation excavation was considered affected. 
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3.0 Decommissioning Activities 

3.1 Decommissioning Objective 

The objective ot'the final status survey pcrtormed on thc JN-3 foundation area was to 
statistically demonstrate that the rernediation of  the area was successful and that the 
excavation is frce from residual radioactivc contamination that would not make it suitable 
for unrestricted release. The excavation is detemiined to be free of residual radioactive 
contamination when remaining soil conlaminatinn levcls arc below thosc prescnted in 
DD-93-03, Rev. 0. "Volumetric Rclcase Criteria Technical Basis Document for Hattelle 
Columbus Laboratory Decommissioning Project" (Rattelle. 1993A). Table 1 presents 
the solumetric release criteria as presented in DD-93-03? Rev. 0. 
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4.0 Final Status Survey Procedures 

Planning and implcmcntation ofthe final status survey of the excavation adhcrcd to the 
requirements of tlic Final Status Plan (Battelle. 2000) and Work Instruction 2806 (CS. 
2004) 

4.1 Sampling Parameters 

Final status samples of the JN-3 foundation area were taken by dividing ten by ten meter 
grids in four quadrants and taking samples from each quadrant. Analyses of samples by 
gamma spectroscopy bvere performed by the Onsite Radioanalytical 1-ahoratory (RAL). 

4.2 Major Contaminants Identified 

The charactcrization of the .IN-3 foundation area excavation identified Cesium- 137 (Cs- 
137) as the primary radiological contaminant of concern (RCOC). Other KCOCs 
included Cobalt-60 (Co-60). Eiiropium-152 (Eu-152). Eu- 154. ~rnericium-24 I (Ani- 
241), Strontium-90 (SR-90). Plutonium-238 (Pu-238). Pu-239. and Pu-24 1. Cs-137 is 
used as a surrogatc for the other RCOC present in the soils as i t  typically accounts tor 64 
pcrccnt of'thc total isotopic activity. Further, the reiease criteria set f'or Cs-  I37 is 
considered coriscrvativc for thc decommissioning activities. The surrogate relationship of 
Cs- 137 to othcr RCOCs was calculated using data presented in Table 2. Table 2 
prcscnts the isotopic quantity and activity concentrations of saniplcs collcctcd frorn thc 
filter bed area by I3M1 froni March through September 2000. Thcse data arc not 
associated with thc cxcavation of the JN-3 foundation arca. Average activities for the 
multiple sarnples wcrc calculi~ted for each RCOC prior to setting the ratios against Cs- 
137. For each RCOC, the average activity concentration was set as a ratio against the 
average Cs-137 activity concentration as obtained from previous actions at the filter beds. 
Cs-137 activity ratios tor each RCOC utilized to calculate the RCOCs Ibr the JN-3 
foundation arc presented at the lower portion of Table 2. 

These ratios arc used for the JN--3 foundation area since the drain lints reniovcd Krom thc 
JN-3 excavation are a contributory to the impacted filter bed areas. Ag- IO8m was not 
dctcctcd in final status saniplcs above detection limits and is not included in the 
calculations. Similarly. C-14 was detected slightly above detection limits in a small 
percentage of samples at levels up to I O  pWg. The cleanup criteria for C-14 is 940 
pCi/g. and as a result. C- 14 is not included in the calculations. 

' Battclle. Rcirliologiccil Sioiirs (/'.-I hwdotied Filter Bed Presetiiuiion. h t t D : N w \ c . w . o l i i o . d o c . ~ o ~ f ~ ~ p ~ / .  
Posted 7/15/2003. Prescntation provided by DOE to the CCP website. Page litlcd "Radioaclivc Inventory 
of the Abaiidorwd N o d i  Filter Reds & I.iniit Fractions'' contains sampling data obtaincd from March 
through Soptcnihcr ZOO0 from thc fllrcr beds. Average Cs- 157 ratios were utilized t o  calculalc the activity 
concentrations of'thc isotopes of concern. 
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4.2.1 Guidelines Established 

Table 1 presents the guidelines for residual radioactivity concentrations for soil and solid 
volumes as applied to the excavation. Criteria for residual radioactivity concentrations in 
soil are defined in a number ol'references. DOE Order 5400.5. Section IV.a.2 provides 
generic guidelines for residual concentrations of Ra-226. Ra-238. Th-230, and Th-232. 
NRC Guidance has been received by the CCP which contains soil radioactivity 
concentration guidelines for C'o-60. Sr-90. Cs- 137. Ra-226. and Ra-228. NRC guidance 
for soil radioactivity conccntration guidelines for natural. enriched and depleted uranium 
are also utilizcd. Table 1 compiles soil residual radioactivity concentration guidelines to 
be utilized by the C'CP. Table 1 values have been generated primarily from tlic various 
reference technical documents and from soil guidelines generated froin computer 
pathway analyses. Pu-24 1 is calculatcd by applying a ratio to sum of Pu-238 and Pu-239 
(obtained from ORIGEN 2.1 dcrivcd values. Battelle, 2003c), resulting in a Cs-I37 10 Pu- 
241 ratio of2.8. Using the ratios from Table 2. and the Cs-137 to 1'11-241 ratio of 2.8. the 
sum ofratios of radionuclides will meet unity at Cs-137 concentrations of 1 1 pCi/g 

Exposurc rates werc coniparcd to the 5 pWhr above mean background limit listed i n  IX)- 
97-02, Kc\.. 0. The calculatcd mean background exposure rate and the 95 percent 
confidencc intervals used for the CCP grounds are 8 * 2 pR/hr. Data collectcd fiom 
trench-likc culverts located on Battelle property unassociated with site operations indicate 
a geometry effect, increasing the exposure rates inside the trenches by 3 to 5 pR'hr. 
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5.0 Equipment and Procedures 

5.7 Equipment 

Survey instrurncnts sensitive to gamma radia ion arc used to monitor excavz ion surfaces 
for residual radioactive materials. Ludlum Model 44- I O  hvo-inch by two-inch sodium 
iodide detectors with Eberlinc ESP-2 meters were used to scan the excavation. Ludlum 
Model 19 exposure rate meters werc used to obtain microRoentgen per hour 
measurements. 

Other instrunicntation used in the RAL to support thc final status survey includes: 
A VMS based Canberra Procount data acquisition system i n  conjunction with 
high purity germanium detectors for gamma spcctroscopy of soil samples. 
A Tennelec Model LB5 100 Simultaneous Atpha and Beta Gas Proportional 
Counter to count smear samples 

0 

0 

5.2 Scanning Minimum Detectable Activities 

Scanning minimum detectable concentrations (MDC,,,,) is determined to demonstrate 
that the MDC,,, is less than the modified Cs- 137 screening criteria. l'hc MLX,, is 
calculated utilizing the methodology described in NUREG-I 507 and the background 
count rate and a default detector response to Cs- 137 (NRC. 1998). The equation during 
the walkover surveys of the CCP incorporates a d' of 1.38 and a surveyor efticiency of 
0.5. The ambicnt background in the area was 16.000 counts per minutc (cpm). The 
tollowing is the calculation of the MDCXan: 

b, - - (16,000 cpm) x (1 sec) s (1  mid60 sec) = 267 counts 

MDCR - - ( I  .38) x (, /267coum ) x (60 scc/lmin) = 1350 cpm 

5.3 Procedures 

The Characterization Team was fonnally trained and quatitied to applicable procedures 
prior to the initiation of the characterization and tinal status surveys. Documentation of 
training is maintained by CCP Pro-icct Records. 

The follo\\ing plans and proccdiircs were utilized lor thc sumeys: 
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DD-93- 19. Rcv. 5 Decommissioning Plan, Rattellc Menlorial Institute Colrrmbus 
Operations 

DD-97-02. Rev. 0 Radiological Characterization and Final Stahis Plan for BCLDI’ 
West Jefferson Site 

SC-SP-004.2. Rev. 3 Manual and Mechanical Collcction of Surface arid Subsurhce Soil 
Samples in Support of Site Characterization 

WI-2806 Excavation and Trench Sampling and Surveys 
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6.0 Survey Findings 

6.1 Exposure Rate Surveys 

The calculated mean background exposure rate and the 95 percent confidence intervals 
used for the CCP grounds are 8 f 2 pFUhr. The exposure rate readings for the excavation 
are presented in Table 3. The exposure rate readings were individually compared to the 
mean background value of 8 f 2 pJUhr in order to show compliance with the 5 p R  /hr 
above background release criterion (grounds esposure rate surveys must be lcss than or 
equal to 13 pWhr to be compliant. trenches. Jess than or equal to 18 pR/hr). The average 
one meter measurement was 15.6 pR/hr. thc minimum measurement was 13 pR/hr and 
the maximum measurement was 21 pR/hr. The increased exposure rate in the area is 
attributable to the area's proximity to Building JN-1 . Building JN- 1 i s  the hot cell facility 
and is in active decontamination and decommissioning. Routine exposure rate surveys 
performed. of the area to the west of Building JN-1 and immediately east of the JN-3 
foundation area. averaged 33 f 37 pWhr as noted in Table 9. The average and maximum 
exposure rates are within 5 pWhr of the ambient background at the time of the final 
status survey. 

Closiire Services subsequently perfbrmed external exposure rate surveys of the JN-3 area 
grounds lbllowing the demolition and removal ol'Building JN-1. The results of these 
surveys are compliant with the exposure rate release criteria and are included in the Final 
Status Survey Report for Rerminiiig Lmd AWNS Inside {he WJh; Site Resfricted A r m  

6.2 Excavation Sampling 

Saniples of the excavation were taken at a rate of four per ten by ten meter grid in 
accordance with Section 6.3.3 of DD-97-02, Rev. 0. Summary tables of the Cs-I37 
rcsults in relation to the sample locations arc presented as Table 4. Sample rcsults for the 
excavation arc presented as Table 5. Table 5 presents all radionuclidcs activities and 
minimum detectable activities of the analyses. 

Cesium- I37 is utilized as a surrogate for determining compliance to the cleanup criteria 
presented in Table 1. The CCP has consistently utilized Cs-137 as a surrogate for other 
radionuclidcs of concern as it is the predominate radionuclide prescnt throughout the site 
and the buildings. Additionally, Cs-137 exhibits the loxvest cleanup criteria of 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. Pu-241 is calculated by applying a 
ratio to sum of Pu-238 and Pu-239 (obtained from ORlCiEN 2.1 derived values, Hattelle, 
2003~). resulting in a Cs-137 to Pu-241 ratio of2.8. Table 2 presents the results of the 
pre-remcdiation samples of the filter bed and are not associated with JN-3 Foundation 
Area. 

Compliance to the cleanup criteria presented in Table 1 is detnonslrdted through a 
"fraction of limit." The total quantity and activity concentrations are calculatcd using the 
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average isotopic ratios of radionuclides to Cs-137 as obtained for the filter bcds. with the 
exception of Pu-241 (Battelle, 2003b). Sec Table 2. Results for CO-60. (3-137. Sr-90, 
Eul52 and 154, Pu-239,240 and 241. and Am-24 1 are compared to the respective release 
criteria and a "fraction of limit" calculated. The "fraction of limit" is determined by 
summing the ratios of each isotopic concentration to the respective release limit. The 
sum of ratios must be less than one to nieet sample release criteria. This ratio has been 
used in past technical basis documents which have been reviewed and approved by the 
NRC and licensee. A modified scrccning criteria for CS- I37 is set at 1 1 pCi/g by 
calculating a sum of ratios for the RCOCs using the Cs- I37 surrogate ratios presentcd in 
Table 2. 
to the low concentrations of Cs- I37 in respect to the modified screening critcria. 

The "fraction of limit" for the JN-3 foundation samples was not calculatcd due 

Location Number Average Standard 
of (pCi/g) Deviation 

Samples (pCi/g:) 

Excavation 198 0.16 0.24 
Base 

Statistical analyses were perfoniierl on the saiiiple data in accordance with Section 6.3.3 
of UD-97-02, Rev. 0. Statistical analysis was perlonned according to NUREWCR-5849. 
in which the EPA has recommended applying the calculated value of pa, relative to a 
guideline value. at a desired level of confidence. The value of pcI is compared to the 
guideline value; if the pa is less than the guidcline. the area meets the guideline at a 95% 
confidence level. This in tun) mcans that the probability is less than 5% that the pa. will 
pass the test, when the true mean activity level exceeds the guideline value. The 
calculated pa, for Cs- 137 of 0.18 pCi/s for the excavation base, was less than the 
modified screening criteria of' 1 1 pCi/g. The following is a summary table of the Cs- 137 
results, for the excavation base. and statistical analvsis as discussed above. 

Range Comparison Modified 
(pCi/g) Value Screening 

( P C W  Criteria 
(pC i/g) 

0.02- I .so 0.18 1 1  

r 

Location Number of Average St'mdard Comparison Modificd 
Samples (PCik) Deviation Value Screening 

(PWg) ( P W ?  Criteria 
(pCi/g) 

Overburden 44 0.07 0.10 0.09 11 

6.3 Overburden Sampling 

Twenty samples were taken from the escavation overburden in accordance with Section 
6.4.3 of DD-97-02. Rev. 0 and Work Instruolion 2806. A summary table of the Cs-137 
results in  relation to the sample location is presented as Table 6. The only man-made 
radionuclide detected was Cs-137. The requirements for the statistical analyses are 
discussed in Section 6.2 above. The calculated pa. for c's-I37 of 0.09 pCi/g for the 
overburden material, was less than thc modified screening criteria of 1 1 pCi/g. The 
following is a summary table ofthe Cs-137 results for the overburden sampling. The 
comparison valuc calculation is presented in  Table 7. 
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6.4 Scanning Measurements 

Scanning oftlic JN-3 t'oundalion area was pcrformed with a two inch by two inch sodium 
iodide detector. The JN-3 foundation area surveys exceeded the DLV. but exhibited 
unifomiity and a direct correlation with the exposure rate survey. Characrerization 
Technicians also obtained additional samples in the area to verify that surl'ace soils mcr 
the cleanup criteria. Survey results are presented as Table 8. 
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7.0 Conclusions 

The characterization and linal status survey results demonstrate that the radiological 
endpoint criteria objectives of lhc NRC-approved Decommissioiling Plan havc been met 
for the excavation addressed by this effort (Battelle. 2003) Rcportttd analytical results 
for media samples obtained from the excavation and overburden are below the residual 
radioactivity concentrations for soil and solid volumes as presented in  Table 1. 

Remaining soil contamination levels arc below those in DD-93-03, Rev. 0. "Volumetric 
Release Critcria Technical Basis Document for the Battelle Columbus Laboratory 
Decommissioning Project" (Battcllc. 1993A). The decommissioning objective has been 
satisfied. The final status sunrcy pcrfornied on the JN-3 foundation arca, demonstrates 
that the remediation of the area was successful and that the excavation meets the rcsidual 
radioactivity criteria for unrestricted relcase. 
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TABLE I 
HCI.DP GUIDELINES FOR RESIDUAI. 

RADIOACTIVITY CONCENTRATIONS FOR SO11. AND SOLID VOLUMES 

King Avenue 
Concent rat ion 

Radionuclide") (pCi/g fb) 

Natural Uranium 10"' 
Enriched Uraniuin 30"' 
Ikpletcd Uranium 3 9 ' )  
Ac-227 19 
Am-24 1 na'" 
Am-243 na 
Ce- 144 na 

Cm-243 na 

West Jefferson 
Concentration 

(pCi/gfb' 
ndC' 
30"' 
35'" 

19 
3 
30'" 

2,100 
0.79 

Cin-244 
CO-60 
cs- 134 
cs- I37 
C-I4 
Eu-1 52 
Eu- 154 
Eu-155 
Fe-55 
It-3"' 

1 I 

PU-242 na 25"' I I 1 

na 1 .o 
8") P' 
n a 33 

1 5(2' 1 
940 940 
na 36 
na 32 
na 1.800 
na 2.7E+07 

4 1 .ooo 38.000 
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Kndionuclide‘”) 

Ra-226 ( > I  5 cm of’ soil) 
Ra-226 (0-15 cm of soil) 

Ra-228 

King Avenue West Jc fferson 
Concentrat ion Conccn trat ion 

5(2.3’ na 

5‘2.3’ na 

(pCi/g)’” ( pCi/g)th’ 

1 5(2-3’ 17 a 

Table 1 Notes and References 
Notes: 

RLI- IO6 
Sb- 125 
Sm-151 
Sr-90 
TI1 -22 8 
Th-230 
Th-232 

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 
thcir respective concentration liinits shall not exceed I .  

na I80 
no 118 
na 6.700 

j ( 2 )  
j “ I  

29 na 
j l 3 )  na 

9’) na 

b. Coiiccntralions for wliich no specific reference is cited have been dcrivcd Froill RESRAD 
cniculations and are thc more restrictive values calculated for soil dcposition at a depth of 5 
meters. 

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

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

Referenrcs: 

1 .  Options I and 2 of die Brdnch Technical Position. ”Disposal or Onsite Storage of Thorium 
or Uranium Wastes from Past Operations” (46 FR 52061. October 23. 1981). 

2. NRC Memorandurn. “Acceptable Cleanup Criteria and Practices for Decontamination and 
Dccommissioning (License No. SNM-7)” dated April 17. 1992, IO Harley L. Toy. License 
Coordinator and Manager, Nuclear Sciences, Battelle Memorial Institute From J. W.N. 
I lickey, Chief. Fuel Cycle Safety Branch, Division of Industrial and Medical Nuclear 
Safety. O f k e  of Nuclear Material Safely and Safeguards. 

3. W)l.; Order 5400.5, ”Radiation Protection of thc Public and thc Environinent” 

4. NKC Policy and Guidance Directive FC83-23, “Termination of  Byproduct. Source, and 
Spcc ia I N LJC l cx  M a  icria I Licenses”. 
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Table 2 
Ce81um.137 S u r r ~ u l u  Ana)ysls Data 6 Modified Cs.137 Saoening CrllorCu 



\ 
\ 
\ 
\ 
I 
\ 
\ 
I 

\ 
\ 
\ 
\ 
\ 
\14 14 
I 
\ 3-058 

\ 16 

\ l3 

\ 

\ 
\ 

18 1 1  

3-038 

3-de4 

3-097 

17 18 

3-039 

Table 3 
JN-3 Foundation Area Dose Rate Survey 

1 1  16 

3-040 

14 16 1 16 14 

3-059 3-060 

1K 17 16 18 

i r  16 

3-04 1 

3-072 1 3-073 
16 16 1 17 16 

I 

15 14 I 16 15 

c -  

I16 16 14 16 1 14 16 
\ 

\3-074 3-075 3-076 \ 

\ 
16\ 13 17 16 i 14 15 

15 \\ 16 I 17 16 16 16 

3-437 3-088 3-089 
17 \ 1 6  18 14 16 16 

\ 

3-100 \\ 3-101 3-102_ 
14 16 \ 16 JL’ - 13 15 

- - - 2 4  I 6  18 14 14 

\ _ - e -  

t - - - * -  - 
4 -  

3-1 12 - -  . 3-1 10 - 34 11- 
13 

\ 

16 16 18 1 17 

16 16 j 15 15 

3-064 1 3-065 

16 16 I 16 14 

3-077 3-078 
16 16 I 16 16 

15 

14 16 1 16 14 

3-090 3-091 

14 14 15 14 

14 14 1 14 16 

~ 

16 15 1 14 15 

3-113 1 3-114 

\ 

3-053 33% 
\ 

1 1  17 \ 18 

3-066 3-067 
\ 

16 16 17 18 

3-079 3-080 

16 1 1  16 19 

16 17 19 19 

3-092 3-093 

16 18 19 19 

- 3-7 05 3-106 
15 14 18 1 17 

3-1 16 



I 

\ 
\ 
\ 
\ 
I 

0.06(ND) O.O6(ND) O.O4(ND) 0 . 0 q N D )  O.O4(ND) O.OI(ND) 

Table 4 
JN-3 Foundation Area Soil Result Summary 

0.26 0.1 

r 

0.06 0.10 0.03(ND) O.O4(ND) O.M(ND) 0.06(N_o), A i l 1  0.14 

0.06 0.03 O.O3(ND) O.O?(YQ) mN'O) O.M(ND) 0.01 0.03 
I - 1 

\ 
- e -  

3-051, - 3-052 3-053 3354 
- - e -  \ - 0.07 0.06 O.OZ(ND) 0.06(ND) O.M(ND) 0.04(NO) 0.03 0.1 

\ 
0.6% 0.18 

L I 
\ 
1 
9.12 0.13 0.16 0.36 
\ 
\ 3-058 3-059 
\ 

\ 0.14 0,17 0.2 
\ 
\ 
\ 0.f l  0.06 0.38 

807  1 3-072 
I 

0.q7 \\ 0.09 

3-da7 

1.6 0!?8 

\ 
0.36 U.44 
A 

3- 100 \\ 
\ 

0.19 0.3 \ 

0.22 0.26 0.47 0.08 

3-060 3-061 

0.33 0.06 1.2- 5.71- 

0.36 0.88 h.04 0.06 

\ 
3-073 3-074 

- ,022 - c 

c 

3-1 10 

0.07 0.16 

3 9 2  - - 
c -  

0.1 0.16 

0.14 - -9-1'e I 0 . u  0.12 0.08 0.07 0.08 0.07 O.WND) O . ~ ( N C  I 3-067 
c - -  

3-063 3-064 3-065 3-066 

0.06 0.14 0.19 0.1 0.07 0.07 0.06(ND) 0.07 O.WND) 0.06(N[ 

I I 3-038 I 3-039 1 3-040 I 3-041 

~- ~ 

3-075 

0.06 0.16 

0.16 0.06 

0.07 O.O3(ND) 0.32 0 . W N D )  O.OJ(ND) O.O6(Nt 

3-076 3-077 3-078 3-079 3-080 

0.16 0.11 0.34 0.04 :O.OL(ND) O.O3(ND) 0.23 O.O3(ND) O.OC(ND) 0.06(Nt 
0*06 I 0.06 0.13 0.1 

0.1 0.08 

3-088 
0.13 0.06 

0.16 0.1 0.1 O.OZ(ND) O.OS(ND) 0.06 0.03 0.02 0.OyND) O.O6(Nt 

3-089 3-090 3-091 3-092 3-093 

0.08 0.07 0.12 0.02(ND) 0.08 O.OI(ND) 0.02 0.02(ND) 0.04 0.WNt 

I 
\ 0.14 0.18 0.13 
\ 

3-004 3-085 
\ 

0.1 0.17 0.17 
\ 

h.12 0.11 0.37 

- - - 4S_98 - 3-097 

0.06 0.07 1 0.1 O.OZ(ND)(O.OZ(ND) 0.02(ND)~O.W(ND) 0.04(ND)( 0.06 0.07 Bo3 e KG 

- 
0.63 0.22 

3-086 

0.6 0.89 

0.27 1.8 

3-099 - -  - e 0.14 - -  
3-101 

I.OZ(ND)- 3.Mc 

0.86 0.26 0.1 0.13 

3-112 3-113 

e -  

* 

4 - -  
0.53- - 0.72 0.07(ND) 0.06 

3-104- 

0.06 0.06 $02 0.07 

1 \ I - -  I I I 





Table 5 
Grid 3-039 





Table 5 

JN-3 Foundation Area Soil Analytical Results 
Grid 3-041 

NIA - No! Applicable. grid locabon IS not included mlhin lhe xope d this repon 



Table 5 

JN-3 Foundation Area Soil Analytical Results 
Grid 3-051 

N/A - Not Applicable. gnd kcal~on IS nOl mduded mlhm the smpe of this repon 



Table 5 
Grid 3-052 



N/A - Not ApplicaMe. gnd rocation is Mt induded mthin the scope of mcS repon 



Table 5 
Grid 3-054 



N/A - Not Applicable. gnd lOCabm is no1 mduded mthin the SCOW Of MIS report 



Table 5 
Grid 3-059 

N/A - Not Applicable. grid location is not ~nduded -in the xope of this 



Table 5 
Grid 3-060 

JN-3 Foundation Area Soil Analytical Results 



Table 5 
Grid 3-061 

NIA - Not Apphcable, gnd locawn IS not induded within the scope Of VUS repOn 



Table 5 
Grid 3-062 

N/A - No( AppGcatAe. grid location is not included wRhin Ihe scope ol VIIS 1 W  



Table 5 
Grid 3-063 

WA - Not Applicable. gnd -on IS not induded wthin the scope of MIS repon 



Table 5 
Grid 3 - 0 6 4  



Table 5 

JN-3 Foundation Area Soil Analytical Results 
Grid 3-065 

N/A - No1 Applicable. gnd locabon is no( rnduded mthm the scope o( this repOn 





Table 5 
Grid 3-067 

JN-3 Foundation Area Soil Analytical Results 



Table 5 

JN-3 Foundation Area Soil Analytical Results 
Grid 3 - 071 







Table 5 
Grid 3 - 074 

JN-3 Foundation Area Soil Analytical Results 



MIA - Not App(cat4e. gnd locabon is not included wthin the scope of th~s report 



Table 5 
Grid 3 - 076 

JN-3 Foundation Area Soil Analytical Results 



~ ~~ 

WA - No1 Applicable. gvid locabon is not UICJUCI~YJ within the scope of lhs repon 





Table 5 
Grid 3-079 

JN-3 Foundation Area Soil Analytical Results 





- 7  . 

WA - Not ~ p p l i i ~ e .  grid beam IS not inctuded within me xope of this repon 



Table 5 
Grid 3-085 

JN-3 Foundation Area Soil Analytical Results 



Table 5 
Grid 3-086 



Table 5 
Grid 3 - 087 

JN-3 Foundation Area Soil Analytical Results 
Paoe 32 d 55 

NIA - N o l  ApplicaW. grid locabon is nol ~nduded within me scope d lhis repon 



Table 5 
Grid 3 - 088 





Table 5 

JN-3 Foundation Area Soil Analytical Results 
Grid 3-090 



Table 5 
Grid 3-091 



NIA - NQ ~ p p ~ l t a t ~ e ,  gnd iocabon is not NICJUCM mmin me s a w  ot mis report 





NIA- Nol Appluable. gnd locabon is notindrdedwimi the scopeof Ms repon 



Table 5 
Grid 3-098 

JN-3 Foundation Area Soil Analytical Results 



Table 5 
Grid 3-099 

JN-3 Foundation Area Soil Analytical Results 
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Table 5 
Grid 3 -  100 



Table 5 
Grid 3 - 101 

WA - Not Applicable. grid location is nol included within the Scope Of MIS repot 



N/A - Not Applicable. gnd bcahon is not included within Ihe scope a( this 



Table 5 
Grid 3 - 103 



Table 5 
Grid 3 - 104 

JN-3 Foundation Area Soil Analytical Results 
Paoe 46 of 55 

NIA - N d  Applicable. gfld locabon is not induded mthm the d ha repon 



Table 5 
Grid 3 -  105 



Table 5 
Grid 3 - 106 



NIA - Not Applbble. grid locabon is nd induded mmin Ihe of lhlt repM 



Table 5 

JN-3 Foundation Area Soil Analvtical Results 
Grid 3 -111  

NIA - Not Applcable. gnd locabon IS not 1ndU6eb wrthm the smpe d mis repat 



Table 5 
Grid 3 - 112 

JN-3 Foundation Area Soil Analytical Results 
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Table 5 
Grid 3-113 





Table 5 
Grid 3 -  115 



Table 5 
Grid 3-116 

WA - Nol Applicable. gnd locab00 is not induded wlhin I h e  so~pe d !his repMt 



Table 6 
JN3 Foundation Area Overburden Sample Results 

I I ID Location 
RL0500194785 RampJN3 1.92E-02(ND) 
RL05-0018-0784 
RL05-00544796 
RLO540SSm97 
RL05M)57-0798 
RL05-00580799 
RL054059-0800 
RL0540604BOl 
RL05-00610802 
RL0.540620803 
RL-04 
RLOMUW-0805 
RL05-0065-0806 
RL05-00664807 
RL054071-0810 
RL050072-081 I 
RL050077-0812 
RLO5007EO813 
RL050070-0814 
RLo5oom815  
RL05-0148-0876 
RLO50149-0877 
RLOSDI67-0881 
RL050168-0882 
RL05-0169-0883 
RLO5-017D0884 
RLOM1730885 
RL050174-0886 
RLO5Q1754867 
RLOM17 6-0886 
RLW210-0893 
RLO50211-0894 
RLosQ212-0895 
RL05-0213-0896 
RL05021co897 
RLO50215-0698 
RL050223-0903 
R L O M 2 2 4 O w 4  
RL050225-0905 
RL05-02264906 
RL05-02320907 
RL05-02330908 
RL05-02344909 
RL050235-0910 

RamplN3 
S.WallJN3 
S.WallJNJ 
S.WaPJN3 
S.WaHJN3 
S.WallJN3 
S.WaRJN3 
S.WallJN3 
S.WaIJN3 
s.wwN3 
S.WaBJN3 
S.WaHJN3 
S.W8UJN3 
N.WallJN3 
K W W N 3  

WST-W.WaII 
WST-W.Wall 
WST-W.Wall 
WST-W.Wall 

€.Wall - Grid 309 
€.Wall - Grid 309 

WST-E.Wall 
WST-E.Wall 
WST-E.WaIl 
WST-E-Wall 
EWelJN3 
EWallJN3 
WSTI.Wall 
WSTI.Wall 

Asw 
Asw 
Asw 
Asw 
Asw 
Asw 

W.WaII FooterJN3 
W.Wall FooterJN3 
W.Wdl FwterJN3 
W.WaIl Foater-JN3 
W. Footer Pile - JN3 
W. FoolwPfle - JN3 
W. Footsr Pile - JN3 
W. Footer Pile - JN3 

l.UE-01 
4.61E-02 

LWE42(ND) 
3.33E-02 
1.85E-02 

222EO2(ND) 
3.46E-02 
6.89E-02 

I.B5E02(ND) 
1.97E-02(ND) 
225E02(ND) 

1.85E-02 
3.62E-02 

4.30E-02(ND) 
9.36E-02 

253EOZ(ND) 
268E-02 

7.60E-02 
3.80E-02 

3-32E-O2(ND) 
2 1  6EO2(ND) 

4.40E-02 
1 3 3 E M (  ND) 

5.48E-02 
3.B7E-02 

203€-02(ND) 
270E-OZ(ND) 
28lE-02(ND) 
328E-02(ND) 

1.OSE-01 
523E-01 
236E-02 

1 .WEM(ND) 
1.90E-O2(ND) 

1.16E-01 
3.75E-O2(ND) 

1.09E-01 
6.56E-02 
1.75E-01 
3.83E-01 

1.87E-02(ND) 
240€-02(ND) 

1.m- 



AreaNol ume 
ID 

Overburden 
JN-3 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

32 
33 
34 
35 
36 

Table 7 
EXCAVATION OVERBURDEN COMPARISON VALUE CALCULATION 

Number of 
Data 

Points 

44 

Sample Number 

RL05-0018-0784 
RLOIOOl9-0785 

RL05-0054-0796 
RL05-0055-0797 
RL05-0057-0798 
RL05-0058-0799 
RL050059-0800 
RL05-0060-0801 
RL05-0061-0802 
RL05-0062-0803 
RL05-0063-0804 
RL050064-0805 
RL05-0065-0806 
RL05-0066-0807 
RL050071-0810 
RL05-0072-0811 
RL05-0077-0812 
RL05-00780813 
RL050079-0814 
RL05-0080.0815 
RL05-01480876 
RL05-0149-0677 
RL05-0167-0881 
RL05-0168-0882 
RL05-01690883 
RL05-0170-0884 
RL05-01730885 
RL05-0174-0886 
RL05-0175-0887 
RL05-0176-0888 
RL05-0210-0893 
RL05-0211-0894 
RL05-0212-0895 
RL05-0213-0896 
RL05-0214-0897 
RL05-02150898 

(3-137 Result 
(PCiW 

1.92E-02 
1.33E-01 
4.61E-02 
2.25E-02 
3.33E-02 
1.85E-02 
2.22E-02 
3.46E-02 
6.89E-02 

. -  

1.85E-02 
1.97E-02 
2.25E-02 
1.85E-02 
3.62E-02 
4.30E-02 
9.36E-02 
2.53E-02 
2.68E-02 
1.77E-01 
7.60E-02 
3.80E-02 
3.32E-02 
2.16E-02 
4.40E-02 
3.33E-02 
5.48E-02 
3.87E-02 
2.03E-02 
2.70E-02 
2.81 E-02 
3.28E-02 
1.05E-01 
5.29E-01 
2.36E-02 
1.90E-02 
1.90E-02 

t95% (n-1) Value 
from Table B-1 of 
NUREGICR-5849 

1.684 

Page 1 of 2 



Ar eaNolume 
ID 

JN-3 
Over burden 

37 
38 
39 

40 
41 
42 

43 
44 

Comparison 

Table 7 
EXCAVATION OVERBURDEN COMPARISON VALUE CALCULATION 

Sample Number 
RL05-0223-0903 

R L05- 0224-0904 
RL050225-0905 
RL05-0226-0906 

RL05-0232-0907 
RL05-0233-0908 

RL05-0234-0909 

RL05-02350910 

SI 
pa = p - 

Value Equation J;; 

Number of 
Data 

Points 

44 

Cs-137 Result 
(PCilC?) 

1.16E-01 

3.75E-02 

1.09E-01 

6.56E-02 
1.75E-01 
3.83E-01 

1.87E-02 
2.40E-02 

Average 
0.07 

Standard 
Devi a ti on 

0.10 

Comparison 
Value 
0.09 

Cleanup Criteria 
11 

Comparison < 
Criteria 

YeS 

195% (n-1) Value 
from Table B-1 of 
NUREGKR-5849 

1.684 

Page 2 of 2 



Table 8 
JN-3 Foundation Area Walkover Scan Results 

\ 
\ 
I 

I 
\ 
I 
\ 
\ 

I 
\ 
\ 
\ 
\ 

\3.3 15.2 16.8 17.5 1 18.3 15.8 16 15.8 18 15.2 19.5_ 19s 

3-058 3-059 3-060 3-061 3-D62- e * 3-063 

e 

1 

I * e  

e -  \ 
14.8 18.6 16.6 10.3 17.4 1- T62 17.8 16 19.8 20.6 

1 

I, 16 16.7 10.6 16.1 16.2 i0 .7 15.8 16.2 17 19.8 20.8 

LO71 3-072 3-073 t3-074 3-075 3-076 
\ 

\ \ 
I 15.4 14.7 16.1 17 16.7 16.3 16.9 18.4 10.8 20.7 21.6 
I I 

\ 13.6 16.5 16.7 16.3 16.6 16.8 13.7 17.5 17.1 20.8 20.7 
\ 

I 
3-084 3-085 3-086 3-437 3-088 3-089 

\ \ 
I 14 16.4 15.8 17.2 17.6 17.8 WS.1 17.6 16.8 21 20.7 
I 1 

k . 7  14.2 15.3 16.8 14.7 18.6 l t .8  15.9 16.6 19.6 21.3 
- 2  

3-102_ e 
e 

3-097 *’ - -3.498 3-099 3-100 3-101 - -  \ c - -  
* - - -14.4 13.8 16.3\ 17.4 vB-0 * e19.4 19.4 

- - -  - 24.2 * 16.1 17.4 20.7 21.8 

- -  
2 -  \ e 0  c 

3 - 1 1 0 ~ ~ ~ ~ ~ ~ - 4 ~ ~  1 3-112 - - 
l<* - 20.3 

23.1 21.8 21.6 23.1 

3-038 3-039 

22.8 24.3 22.9 23.9 

23.4 22.4 22.8 22;6- 

3 - 0 2 t  0’ 03-052 

24.1 24.3 23.4 22.5 
* e e  

21.3 22.8 20 19.2 

3-064 3-065 

21.8 21.4 18.7 18.7 

20.3 19.7 20.3 22.7 

3-077 3-078 

20.1 19.3 21.1 22.2 

18.3 18.1 20 18.7 

3-090 3-091 

10.7 18.3 19.3 18.3 

17.9 18.1 10.7 19.8 

- ?  
3- 104 

# - -  

* * 3-Ci03 
\ c -  

18.9 20.1\ -’ I C 3  18.9 

19.4 
18*g I 23*1 zz.3 

3-1 13 3-1 14 

19.3 -2% 21- 21.7 

e -  - c 

d 

3-040 3-041 

19.9 20.1 

3-066 

21.3 22.1 

19.6 23.6 

3-079 

21.3 23.1 

3-053 

24.9 q . 7  

3-067 \\ 
\ 

27.4 27.3 ‘ 

29.9 32 

3-080 

3f.9 20.9 

24.5 25.2 

3-092 

25.7 24.4 

25.7 24.6 

3-093 

28.2 27.6 

G--qjx& 
3-1 06 

1:; 20.1 1 30 2;. 
26.8 28.6 ,g.& * e 

- s f 7 5  3-116 



Table 9 
Routine Plant Perimeter Sun-eys 

Routine Plant Perimeter Surveys 

Ma rlApr 
Date 05 

Reference Survey 
# 

Readings in 
micro remlhr 

micro remlhr 

103 
7 
20 
30 
20 
30 
130 
10 
10 
10 
10 
10 
10 
30 
60 

33 
37 
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